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Welcome adress

Dear colleagues,

Welcome to Barcelona and welcome to the 50th Annual Congress of the Society for Medicinal Plant
Research. It is with a great pleasure that the University of Barcelona, together with the young Spanish
Society of Phytotherapy (Sociedad Espanola de Fitoterapia, SEFIT) accepted the honour of organising
the congress in its 50th anniversary. We want to thank the Society for Medicinal Plant Research for
giving us this opportunity, for trusting in our group and for the permanent support to our efforts
during the organisation.

The main scientific topics selected for this special occasion in order to build up a highly interesting
and comprehensive programme are:

· Analysis of complex mixtures of natural products.
· Anti-inflammatory natural products.
· Clinical research on phytopharmaceuticals.
· Marine natural products.
· Medicinal plants from Latin America.

You have in your hands the book of abstracts of the Congress, published as an special issue of the
Revista de Fitoterapla. You will find in it the 575 abstracts of the scientific contributions presented,
including plenary lectures, workshop lectures, short lectures and more than 500 posters. Beside con-
tributions related to basic research and prospective in bioactive natural products, such as those from
Latin-American medicinal plants and marine organisms, you will find applied contributions, including
clinical results. In all, they give the state of the art of the recent advances in the field of medicinal
plant and natural product research. We are very pleased with this high participation in the congress,
that joints contributions from outstanding researchers from ca. 70 countries from allover the world.

We want to thank all the authors of the scientific contributions for selecting this congress to present
their work. We also want to express our gratitude to all the institutions and companies that suppor-
ted the congress. You will find them listed in the Acknowledgements section, but an special mention
merits to be made to the University of Barcelona and the Iberoamerican Program CYTED, that very
early supported and encouraged the project, as well as to the Spanish industry for its special effort
in this occasion.

We are certain that the celebration of this congress will highly contribute to the advancement of scien-
ce in the field of medicinal plants and natural products and its medicinal use.

On behalf of the Organising Committee, we would like to welcome you again to the Congress and we
warmly invite you to enjoy science and friendship in the city of Barcelona.

SALVADOR CANIGUERAL
ROSER VILA

Group of Pharmacognosy and Phytotherapy
Unit of Pharmacology and Pharmacognosy

Faculty of Pharmacy
Umversity of Barcelona

50th Annual Congress of the Society for MediCinal Plant Research WELCOME ADDRESS
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PLOI Trends and challenges for Phytomedicine - Research in the new millenium
Hildebert Wagner
Department Pharmacy, Center of Pharma Research, University of Munich, Butenandtstr. 5, 81377 Munich, Germany.

The development of new, effective and standardized plant-based drugs for a causal and rational therapy of dis-
eases is both a need and a challenge for the phytomedicinal research at the beginning of the new millenium. To
reach this goal, extensive efforts in the following three research areas are necessary:
1. A comprehensive and more thorough chemical analysis of established and new medicinal plants for their major

bioactive compounds, with the aims of improving the quality of HPLC-fingerprinting and developing standard-
ization methods for monoextracts and mUlti-component phytopharmaceuticals according to TCH- and FDA
guidelines.

2. The inclusion of new molecular biological models for screening and evaluating the overall pharmacological
mechanism of action and therapeutic potency of herbal drug preparations. One goal must be to elucidate the
polyvalent action of isolated plant constituents and to find a rationale for the overadditive (potentiated) phar-
macological and therapeutic effects of multi component herbal drug mixtures. These investigations should be
focused on approved herbal drugs as well as on phytopharmaceuticals of traditional medicine (e.g., TCM or
Ayurvedic-fixed herbal drug combinations) which could replace synthetic drugs.

3. More efforts must also be made to intensify the efficacy proof of standardized phytopreparations, using con-
trolled double-blind studies against placebo and, if possible, against synthetic drugs. These studies should be
paralleled by pharmacokinetic and bioavailability studies using modern, high-tech methods.

The strategies and performance of such studies in the described research areas, along with progress made, are
demonstrated by several examples from recent and ongoing research projects.

Prof. Dr. Hildebert Wagner
Professor Wagner was born in 1929 in Laufen on Salzach (Germany). He finished his studies on Pharmacy in
1953 and his Doctoral Thesis in 1956. He did the Habilitation in 1960. Since 1965 he has been Full Professor of
Pharmacognosy and Director of the Institute of Pharmaceutical Biology, Munich, till 1999. He has also been:
Distinguished Visiting Professor (Columbus, Ohio, USA, 1970/71), Dean of the Faculty of Chemistry/pharmacy
(Munich, 1981-83), Ph.D. honoris causae of the Universities of Budapest and Debrecen (Hungary) in 1989, Dijon
(France) and Helsinki (Finland) in 1997.
He is Member of Editorial/Advisory Boards of several international journals: Phytochemistry, Journal of
Ethnopharmacology, Journal of Natural Products (Lloydia); and Editor of International Journal of Phytomedicine.
His main research areas covered different topics: isolation, structure determination, synthesis and analysis of bio·
logically and pharmacologically active compounds of medicinal plants, particularly in the fields of alkaloids, heart-
glycosides, flavonoids and lignans; drugs with antiviral, antiasthmatic, antiinflammatory, immunostimulating and
adaptogenic activity, standardisation of Chinese drugs.
He has published more than 800 original papers and 30 review articles, as well as several books.
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PL02 Mechanisms of action of new natural antiinflammatory drugs
Maria Jose Alcaraz
Departamento de Farmacologia, Universidadde Valencia,Facultad de Farmacia, Av. Vicent Andres Estelles sin, 46100 Burjasot,
Valencia, Spain.

A wide range of mediators participate in the recruitment and activation of cells during inflammation, suggesting
multiple therapeutic strategies for inflammatory conditions. Increased expression of cyclooxygenase-2 and high
levels of prostaglandins can be detected in rheumatoid synovial tissues, where they mediate erosion of cartilage
and bone, as well as angiogenesis. These effects would be prevented by drugs able to inhibit enzyme activity or
expression. As cytokines playa critical role in this response, the control of their synthesis, release or effects
are important targets for new antiinflammatory drugs. Thus, inhibition of kinases involved in intracellular signal-
ing would lead to transcriptional and posttranscriptional regulation of cytokines, whereas inhibition of some pro-
teolytic enzymes would prevent cytokine activation. Transcription factors playa crucial role in the expression of
proinflammatory mediators. Inhibition of nuclear factor-KB-mediated transcription can suppress the production
of a large number of proinflammatory proteins including cytokines, chemokines, receptors for these mediators,
cell adhesion molecules, nitric oxide synthase, cyclooxygenase-2 and other inducible enzymes. Several mecha-
nisms may account for this effect. We have studied new antiinflammatory agents such as cacospongionolide B
and petrosaspongiolide M, which inhibit the nuclear factor-KB pathway through an interference with the phos-
phorylation and degradation of inhibitory proteins. Apart from direct antioxidant properties, some natural phe-
nolic derivatives and synthetic analogs can induce antioxidant genes in mammalian cells. The resulting enzyme
activity can contribute to the modulation of inflammatory responses. In addition, apoptotic death of inflammato-
ry cells contribute to immunosuppressive and antiinflammatory drug effects in chronic conditions.

Prof. Dr. Maria Jose Alcaraz
She is professor in Pharmacology at the Department of Pharmacology, University of Valencia, Spain. She got the
Ph D. in 1981 at the University of Valencia with Extraordinary Award, followed by a postdoctoral training at the
Department of Pharmacology, King's College of London (1983-1984). After the positions of assistant and lec-
turer, she got the professorship in 1991, when she was elected Head of the Department of Pharmacology,
University of Valencia. In 1998 she worked as a visiting researcher at the Unite 348INSERM, Paris. Her research
has always been focused on inflammation and antiinflammatory agents, mainly natural products, with ca. 100
international publications in the field and a large number of funded projects. She has recently received the Dr.
Esteve Foundation Award to the best scientific publication in Pharmacology. Referee of different international
journals and expert for scientific projects evaluation in several countries and international organizations, such as
the International Foundation for Science or the European Commission, she has played an active role in interna-
tional cooperation, mainly with Latin America. At present, she coordinates an international project on antiinflam-
matory natural products within the CYTED program.
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PL03 Biological activities of capsaicinoids
Eduardo Munoz
Departamento de Biologia Celular, Fisiologia e Inmunologia, Facultad de Medicina, Unlversidad de Cordoba, Av. de Menendez
Pidal, sin, Cordoba 14004. Spain.

The hot taste of chili pepper (Capsicum annuum L.) has generated an intense research activity aimed at the
characterization and exploitation of the pungent compounds responsible for the sensory properties of this spice.
The active principle, named capsaicin (E-8-methyl-N-vanillyl-6-nonenamide, CPS), was first isolated in 1876, and
an enormous body of literature has been accumulated on its chemistry and pharmacology. The outgrowth of this
attention was the discovery and cloning of a cell surface receptor (VR1) that binds CPS in a specific way, and a
structurally heterogeneous group of pungent compounds named vanilloids. VR1 belongs to the family of putative
store-operated calcium channels, and is expressed mainly in peripheral pain-sensing neurons. The generation of
knock out mice for the VR1 gene supported a correlation between the pungency of CPS and the activation of this
receptor in vivo, while several investigations have highlighted the therapeutic value of vanilloids to treat painful
disorders such as peripheral neuropathies and rheumatoid arthritis, considerable amounts of CPS-like com-
pounds have also been reported in sweet pepper, but the lack of pungency of these CPS analogues has long
made them unattractive targets for research. Recent studies have shown that hot pepper and sweet pepper con-
tain similar compounds, whose structural hallmark is the presence of a vanillyl core bound to a branched fattY
acid. The remarkable difference between the sensory properties of these plants is solely due to the way the
vanillyl and the acyl moieties of this basic structural motif are linked, via amide bond in hot pepper (capsaicin-
type compounds) and via ester bond in sweet pepper (capsiate-type compounds). Despite the growing interests
in secondary metabolites from edible plants, and the presence of sizeable amounts of capsiates in sweet pepper,
no biological property apart from the lack of pungency has been reported for these compounds. We will show that
capsainoids have anti-inflammatory properties by targeting the NF-KB pathway independently of the VR1 and that
this type of compounds could serve as lead compounds for the development of novel, potent anti-inflammatory
drugs for the treatment of inflammatory disorders.

Prof. Dr. Eduardo Munoz
Prof. Munoz was born in 1958 in Cordoba (Spain). He studied Medicine at the University of Cordoba, where he
got his PhD degree in 1986. He has been a postdoctoral in Tufts University with Prof. Brigitte T. Huber (Boston,
USA) from 1987-1990 working in Th2-type cell signaling and cytokine gene expression. He continued working in
the field of gene transcription with Prof. Alain Israel during two years at the Institute Pasteur (Paris, France). Since
1992, he is Associated Professor of Immunology at the University of Cordoba. He is interested in two overlap-
ping areas of research centered in the identification of new anti-inflammatory and anti-AIDS natural compounds.
His group is aimed to identify novel health food nutraceuticals and plant based medicines (phytomedicines) with
anti-inflammatory activities, specially in the field of non pungent capsaicinoids and synthetic AEA-capsaicin
"hybrids" molecules such is Arvanil and other N-AVAMs (vanillylamides of fatty acids), which have been recently
developed and represent lead compounds amenable for pharmaceutical development as anti-inflammatory and
analgesic compounds. The second area of his research deals with the identification of cellular genes that are reg-
ulated by the HIV-1 Tat protein, specifically upregulated cellular genes by viral proteins may represent new molec-
ular targets of interest in the development of therapeutic strategies anti-HIV-l. In addition to the validation of new
anti-HIV molecular targets, we are isolating new natural phytochemical compounds targeting Tat-LTR-HIV-1 inter-
action.
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PL04 Quality of herbal medicinal products (HMP) as the requirement for succesful phytopharmaceuticals
Gerhard Franz
Department of Pharmaceutical Sciences, University of Regensburg, Regensburg , Germany.

Increased use of herbal medicinal products (HMP) in Europe requires a through review of appropriate guidelines
to evaluate them for therapeutic benefits. The accepted quality management is laid down in the European
Pharmacopoeia, where an increasing number of monographs for HMP is documented. Quality of HMP defines the
optimal specifications for each compound by specifying one or more analytical procedures, which define quali-
tative (identification) and quantitative (limits for impurities and content of active ingredients) characteristics of the
respective HMP. As a consequence of adulterations, specific identification methods have to be developed for
each individual HMP. Contamination with organic compounds such as pesticides, heavy metals or microorganisms
demonstrate the need for highly sensitive analytical procedures. Actually new methods are developed for the
detection and limitation of mycotoxins (Aflatoxins, Ochratoxins) since HMP's from tropical areas are often shown
to be contaminated with these toxic compounds. Due to the often demonstrated presence of heavy metals in
many examples of HMP's, a new general method for heavy metal determination was established as a further
important guideline. Finally, the quality of herbal extracts, which actually represents a large proportion of herbal
medicines on the European market, was laid down in a frame monograph specifying the different types of
extracts (quantified, standardised and other extracts) which are the basis for all future individual extract mono-
graphs. However, it is often difficult to attribute a specific extract to the newly proposed types, since the argu-
ments for therapeutically active ingredients are often a matter of the current scientific discussions.

Prof. Dr. Gerhard Franz
Prof. Gerhard Franz (1937) received his Diploma in Pharmacy by the University of Karlsruhe in 1963. He got his
PhD at the Universite de Fribourg (Switzerland) in 1966. In 1967 he did a postdoctoral training at the Department
of Biochemistry of the University of California (Berkeley) to do his Post doc. After this, he has occupied different
positions in several Universities: Universite de Fribourg (Switzerland) Dept. of Biology (1970-1977); Full
Professor of Pharmacognosy in the University of Regensburg (Germany, since 1977); Guest Professor University
of Basel (Switzerland) and Grenoble (France).
Extra University activities: member of the Commission and chairrnan of the group of experts on Pharmacognosy
of the German Pharmacopoeia, chairman of the group of experts 13B of the European Pharmacopoeia, rnernber
of Commission E of the BfArM (Bonn, Germany), member of the Scientific Council of the BfArM. Former President
of the International Society for Medicinal Plant Research, he is co-editor of the journals Planta Medica and
Pharmazie.
He has received the Egon Stahl Award (1985), Sebastian Kneipp Award (1994), Order of Merit of the FRG (1998),
and he is corresponding member of the Royal Belgian Medicinal Society (1990) and the Academie Francaise de
Pharmacie (1998), as well as honory advisor of the Department of Health, Executive Yuan ROC, Taiwan (1999).
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PL05 Clinical trials in the safety and efficacy evaluation of phytopharmaceuticals - A scientific challenge
Bruno M. Giannetti
Clinical Research Management, Oberdorf 59, 53347 Bonn, Germany.

The presentation provides an overview on recent clinical results on safety and efficacy of a number of phy·
topharmaceuticals.
A set of around 100 clinical study publications of the last 5 years is critically highlighted. Key drugs evaluated
include cone flower (Echinacea sp.), horse chestnut (Aesculus hyppocastanum), willow bark (Salix sp.), ginkgo
(Ginkgo biloba) and Saint John's wort (Hypericum perforatum).
Like any other drug, efficacy of phytopharmaceuticals has to be shown in controlled, double·blind clinical studies
performed according to GCP (1). Whilst most of the rather formal requests related to GCP could be fulfilled in a
fairly easy way, the real challenge lies in the clinical and pharmacological methodology, which very often does
not address the particular profile of the phytopharmaceutical drugs under evaluation. Hence, a number of
analysed studies in this presentation - especially those of the "early days" of clinical research in this field - fails to
show efficacy.
At the same time single case reports and analogies have often been used to question safety of phytopharma-
ceuticals (2). In the light of lack of proven efficacy the risk/benefit ratio was then considered to be negative.
Recent data on cone flower and horse chestnut are presented as examples showing the above mentioned
methodological difficulties but also solutions in proving efficacy of phytotherapeuticals.
As a matter of fact, the number of clinical trials conducted according to GCP with relevant positive information
concerning efficacy has increased.

References: l. ICH Guidelines, ICHTopic E6, Note for Guidance on Good Clinical Practice, Sept. 1997. 2. Schbnhbfer, P. and
Schulte-Sasse H. (1989) Dtsch. med. Wschr. 114: 1804·1806.

Dr. Bruno Massimo Giannetti
Dr. Bruno Gianetti was born in Lyon (France) in 1952. After his studies in chemistry, he did his Doctoral Thesis
in the University of Bonn under the title: "New antibiotic acting agents from basidiomycetes" (1977-1981). In
1981 he became PhD in Organic Chemistry and Pharmacology. Registered as a physician (1983), he also did a
Doctoral Thesis in medicine (University of Bonn) under the title: "Characterisation of CEA and NCA by monoclon-
al anti-CEA antibodies in combination with Gel-Permeation-Chromatography" (1983-1985).
He has occupied different positions in several companies, such as Madaus AG (Cologne, Germany), Immuno AG
(Vienna, Austria), Coopers & Lybrand (Basle, Switzerland), CRM GmbH (Rheinbach, Germany), u Care GmbH
(Celie, Germany), VTS Denmark, CRMB GmbH (Rheinbach, Germany), Verigen Inc. (USA), VTSI AG (Leverkusen,
Germany), He has 40 scientific papers published in several journals and 8 patents.
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PL06 Treatment of menopausal patients with herbal drugs: what is proven?
Wolfgang Wuttke
Division of Clinical and Experimental Endocrinology, Department of Obstetrics and Gynecology, University of Gbttingen, Robert-
Koch-Strasse 40, 37075 Gbttingen, Germany.

Soy and red clover-derived phytoestrogens (primarily isoflavones such as genistein and daidzein, and the
coumestrane compound coumestrol) are currently being promoted as ideal substitutes for hormone replacement
therapy for estradiol-17B. In addition, yet unidentified substances present in the rhizome of Cimicifuga racemosa
have selective estrogen receptor modulator (SERM) activities in postmenopausal women, i.e. they have been
shown to have no estrogenic effects in the uterus and in the mammary gland but they do reduce climacteric com-
plaints and have beneficial estrogen-like effects in the bone. Animal experimental results give evidence for
(desired) estrogenic effects also in the urinary bladder and in the cardiovascular system. Soy isoflavones have
also been investigated concerning their effects on climacteric complaints. In most studies the number of hot
flushes remained unaffected under this isoflavone treatment. Evidence for an antiosteoporotic effect of soy
isoflavones is increasing, though still scarce. Undoubtedly, soy isoflavones increase serum HDL and decrease
LDL levels which should have theoretically a beneficial effect on the development of arteriosclerosis. Such effects
are also inherent to estradiol-17B and yet the American Heart Association claimed recently that E2 should not be
used in the primary or secondary treatment of arteriosclerosis because for unknown reasons the number of fatal
incidences increased under E2-treatment. In conclusion, the most convincing evidence for anticlimacteric effects
have been given for Cimicifuga racemosa extracts, particularly for the extract BNO 1055. Much less convincing
are the data obtained with soy or red clover-derived isoflavones: Their effectiveness to reduce climacteric com-
plaints is not high, if present at all.

Prof. Dr. Wolfgang Wuttke
Prof. Wuttke was born in Berlin (1942). He studied in the Medical School of the Free University of Berlin where
he did the internship and residency. From 1969 till 1971 he had a Postdoctoral fellowship (Neuroendocrinology)
in the Michigan State University (U.S.A.). Since 1971 he has been the head of several departments in Gbttingen.
At present he is the Head of Division of Clinical and Experimental Endocrinology, Dept. of OBjGYN in the
University of Giittingen. In 1972 he did his habilitation and in 1976 he became Professor.
He has been Board Member of the German Endocrine Society, Board Member and Congress President of the
German Endocrine Society, Vice President of the International Society of Neuroendocrinology, Board Member of
the European Neuroendocrine Association and President of the the German Endocrine Society. Since 1979 he
has been in the Editorial Board of several international journals related to the field of Endocrinology: Journal of
Endocrinology, Neuroendocrinology, Clinical Endocrinology, Experimental and Clinical Endocrinology and
Diabetes, etc. He has given his Scientific Services as Reviewer to the German Research Society; to the Ministry
for Science; to the Ministry for the Environment; Nature Conservation and Nuclear Safety; and to the National
Science Foundation (USA).
Dr. Wuttke is the recipient of the Schoeller-Junkmann Award of the German Endocrine Society (1972), of the Carlo
Erba Award of the German Society for Cancer Research (1988) and of the Rudolf·Fritz·WeiB Award of the Society
of Phytotherapy (1990). Since 1991 he is a Corresponding Member of The Argentine Society of Endocrinology
and Metabolism.
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PL07 Marine actinomycetes: new, genetically novel resources for drug discovery
William Fenical, Paul R. Jensen, Tracy Mincer, Gregory Buchanan and Robert H. Feling
Center for Marine Biotechnology and Biomedicine. Scripps Institution of Oceanography, University of California, San Diego, La
Jolla, CA 92093-0204. USA.

Catalyzed by the discovery and widespread utility of Penicillin in the 1940's, the pharmaceutical industry began
explorations of the metabolites produced by a wide variety of soil-derived microorganisms. In the same period,
Selman Waxman discovered a new antibiotic, which he called Actinomycin, from a poorly known group of fungi-
like bacteria called actinomycetes. These discoveries spurred enormous interest in the actinomycetes as an
abundant and readily exploited source for new drug candidates. Over the past 50 years, this successful activi-
ty resulted in the discovery of over 120 antibiotics and drugs for many other applications from the actino-
mycetes, and it supported the development of the commercial fermentation industry as the preferred method for
drug manufacture. However, within the past 10 years the continual discovery of "old compounds" has discour-
aged many from continuing in this pursuit. The diversity of readily cultured actinomycetes in the soil has appar-
ently been reached, thus many pharmaceutical industries are looking to synthetic approaches for chemical diver-
sity. After significant investment in new approaches, it has become clear that synthetic compounds will not reach
the levels of inherent bioactivity found in natural products. What is difficult to understand is why the pharma-
ceutical industries never considered the oceans as a source of novel actinomycetes. In our recent work, we have
observed actinomycetes in almost every sample retrieved. Actinomycetes are common in marine sediments,
even in the deepest parts of the oceans. Recently, we described a new genus of marine actinomycetes, the
Salinospora. Members of this newly discovered group are chemically rich and produce secondary metabolites
of unique structures and bioactivities. From other deep ocean sediments, we have isolated bacteria from anoth-
er new genus, the Marinomyces, a group related to the abundant soil organism Streptomyces. Overall, our inves-
tigations show that the oceans can provide a diversity of new actinomycetes likely to be of significant utility in
the discovery of new drugs.

Prof. Dr_ William Fenical
William Fenical received his college education in California, all in the field of organic chemistry. After his Ph.D.
at UC-Riverside, Dr. Fenical was employed for one year at the Shell Development Company in Emeryville, CA.
After this industrial experience, his interests turned to the development of an academic program in the field of
marine natural products chemistry and ecology, a new direction accommodating his long term interest in the
ocean. In 1973, he joined the Scripps Institution of Oceanography (SIO), University of California, San Diego,
where he has resided ever since. Dr. Fenical is currently Professor of Oceanography, and Director of SIO's
Center for Marine Biotechnology and Biomedicine, and is very involved in his personal research program in
marine natural products chemistry. Dr. Fenical's past interests have involved the chemistry of marine plants and
tropical soft-corals, a topic in which he gained a strong appreciation of the roles secondary metabolites play in
the chemical defenses of soft-bodied marine plants and animals. More recently, his interests have focused on
the field of marine microbiology and the utilization of marine microorganisms as a source for new drug discov-
ery. As in the past, the ecological roles of marine microorganisms as symbionts and in interspecies interactions
continues to be a topic of strong interest. Dr. Fenical has co-authored more than 300 papers in these fields and
is the recipient of the Paul Scheuer Award in Marine Natural Products Chemistry, (1996) and the International
Society of Chemical Ecology's Silver Medal Award (1997).
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PL08 Marine derived anticancer compounds, a journey from the seaside to clinical trials
J. Jimeno, G. Faircloth, J.A. Lopez-Martin and I. Manzanares
PharmaMar R&D, Madrid, Spain & Boston, Massachusetts, USA.

Nature has been an instrumental tool in the acquisition of new therapeutics. Terrestrial derived natural drugs are
essential components in the anticancer armamentarium both in the palliative and in the curative setting; the com-
plexity and the policlonal nature of the cancer cell anticipate the need to design rationally based combinations
including cytotoxics and "targeted/selective" entities. The sea covers more than 70% of the surface of our planet
and represents 95% of the biosphere; evolutionary speaking marine based organisms have had to deal with the
survival challenge during more than 600 million years anticipating a highly functional enzymatic capability to
produce complex chemical entities. A demonstrative example of the therapeutic potential of the marine ecosys-
tem stands in the discovery, development and regulatory approval 25 years ago of citarabine, a synthetic deriv-
ative of a family of nucleotides analogs identified in the Caribbean sponge Cryptothethya; ARA-C is an essential
component in the curative treatment of acute myeloid leukemia. In line with the relevance of biodiversity our expe-
dition programs have and are covering most of the seas of the planet such program has resulted in a continu-
ous growing library that currently includes more than 28.000 taxonomically classified organisms and more than
100 chemical entities discovered. Our criteria to select compounds for clinical development includes: new chem-
ical entity, innovative mechanism of action, positive therapeutic index in experimental models and feasibiliy for
supply. Ecteinascidin-743 (ET-743), an alkaloid discovered in the Caribbean tunicate Ecteinascidia turbinata, is
in advanced phase II trials, the available data demonstrates that the compound is feasible in adult and pediatric
patients and evidence of antitumor activity in patients with advanced solid tumors resistant to conventional thera-
py has been generated. Aplidine is a new cyclopdepsipeptide discovered in the Mediterranean tunicate Aplidium
albicans; the phase I program has just been completed with data supporting a positive therapeutic index in adult
patients with advanced pretreated solid tumors and lymphoma. Phase II studies are underway. Both compounds
share innovative mode of actions including DNA binding/interaction with nuclear transcription factors and target-
ing of the VEGF pathway for ET-743 and Aplidine respectively. Kahalalide F (KF) a peptide based entity is com-
pleting the phase I program in patients with advanced prostate cancer with evidence of feasibility in such critical
setting; KF appears to target Iysosomes and mechanistic work proposes that the erb-2 pathway might be one of
the putative targets for this compound. ES-285 is a new chemical entity suggested to interact with Rho related
pathways. ES-285 displays in vivo activity against hepatoma and prostatic cancer xenografts and a phase I pro-
gram is under implementation. In a seven years journey in the planet of clinical development we have learned the
need to make strong-interdisciplinary focus in pharmacological development (supply, formulation, analytical meth-
ods) as well as in the identification of xenotoxicities, a potential limiting factor for clinical development. Our pro-
gram has generated the availability of innovative preclinical models to better characterize the therapeutic index
of a given candidate thus maximizing the feasibility in the clinical scenario. To implement these actions a contin-
uous collaboration including marine biologists, medicinal chemists, preclinical scientists-toxicologists, pharma-
cologists and medical oncologists is essential.

References: L Delaloge et al. (2001) J Clin Oneal 19(5): 1248-55. 2. Depenbrock et al. (1998) British J Cancer 78(6), 739-
744. 3. Erba et al. (2001) Eur J Cancer 37: 97-105. 4. Gould (2001) The book of life: history of the evolution of life on Earth.
New York: WW Norton & Co. Inc. 5 Jin et al. (2000) Proc Natl Acad Sci USA; 97: 6775-9.

Dr. Jose Jimeno
Dr. Jimeno graduated as an MD Cum Laude at the University of Zaragoza (Spain) in 1981. He did his fellowship
in Medical Oncology at the National Cancer Institute in Bari, Italy. Furthermore, he joined the pharmaceutical
industry and has had relevant positions in the R&D area at Farmitalia Carlo Erba (Milan, Italy) and at US Bioscience
(Watford, UK): He has published over 50 papers in the field of cancer research, holds the European Certification
of Medical Oncology (Copenhagen, 1990) and is an active member of the ESMO, MCR and ASCO. Dr. Jimeno
joined PharmaMar in late 1994.
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PL09 Bioactive natural products from marine dinoflagellates
Jun'ichi Kobayashi
Graduate School of Phamaceutical Sciences, Hokkaido University, Sapporo 060-0812, Japan

Marine dinoflagellates have proven to be a good source of compounds with intriguing structures and interesting
biological acivity.
A series of cytotoxic macrolides, amphidinolides A-H and J-W, have been isolated from marine dinoflagellates
of genus Amphidinium, which were separated from the marine flatworms Amphisc%ps sp. Amphidinolides B,
C, G, H, and N were potent cytotoxic, among which amphidinolides C and H showed antitumor activity in vivo.
The absolute stereochemistries of amphidinolides B, C, E, G, H, J, T, and W have been established by combina-
tion of syntheses of the degradation products and NMR analysis. On the basis of stable isotope incorporation
experiment, the backbones of some amphidinolides were shown to be derived from non-successive mixed polyke-
tide chains.
On the other hand, colopsinols and luteophanols, long chain poly hydroxyl compounds, have been isolated from
dinoflagellates of the genus Amphidinium and the structures were elucidated by 2D NMR techniques and
FABMS/MS data and chemical means. Colopsinol A exhibits potent inhibitory activity against DNA polymerases
n and I).
In this congress, the isolation, structure elucidation, biosynthesis, and bioactivity of these macrolides and polyke-
tides will be described.

References: L Kobayashi J. et al. (1999) J. Org. Chem., 64: 1478-1782. 2_ Sato M. et al. (2000) Tetrahedron, 41: 503-
506. 3_ Kobayashi J. et al. (2000) Org. Lett., 2: 2805-2807. 4_ Kubota T. et al. (2001) Org. Lett., 3: 1363-1366. 5_ Shimbo
K. et al. (2002) J. Org. Chem., 67: 1020-1023.

Prof_ Dr_Jun'ichi Kobayashi
Prof. Jun'ichi Kobayashi (1949) studied in Hokkaido University, Sapporo (Japan) where he became PhD in
Pharmaceutical Sciences (1979). Since 1975 he has occupied several positions: Researcher in the Mitsubishi-
Kasei Institute of Life Sciences (1975-1986), Research Associate in the University of Illinois (with Prof. Kenneth
Rinehart) (1982-1984), and Senior Researcher in the Mitsubishi-Kasei Institute of Life Sciences (1986-1989).
Since then he is Professor of the Graduate School of Pharmaceutical Sciences (Hokkaido University). His main
research interests have been in the fields of bioactive metabolites from marine micro- and macro-organisms,
stereochemistry and biogenesis of unique marine products, bioactive taxoids from yew trees, Nocardia metabo-
lites as drug leads.
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PLIO 13C-NMR as a tool for identification of individual components in natural mixtures
Joseph Casanova
Universite de Corse-CNRS,Equipe Chimie-Biomasse, Route des Sanguinaires, 20000 Ajaccio, France.

The structural and quantitative analysis of complex mixtures such as essential oils or extracts, is commonly car-
ried out by GC/KI, GC/MS, GCjlRFT, HPLC/MS or a combination of these techniques. In a different approach,
13C-NMR spectroscopy could be used for the non separative and non destructive identification of the individual
components of complex mixtures (essential oils, petroleum distillates, vegetable oils, biomass pyrolysis liquids).
Following the pioneering work of Formacek and Kubeczka, we applied this methodology to identify the main com-
ponents of essential oils and extracts. We developed an experimental procedure, based on computer-aided analy-
sis of the 13C-NMR spectrum of the mixture. We compared the chemical shift of each carbon in the experimen-
tal spectrum with the spectra of pure compounds listed in our spectral library. In order to obtain reproducible
chemical shift values we began simultaneously: i) to define the best experimental and acquisition conditions to
record NMR spectra (solvent, concentration, pulse width, ... ) and ii) to create our 13C-NMR spectral library. First,
we checked the experimental procedure and the software with synthetic mixtures of terpenic derivatives. Then
we analysed a large number of essential oils and solvent extracts. In all cases, this method allowed a good iden-
tification of sesquiterpenes as well as diterpenes present in essential oils (up to 24 compounds, lower limit: 0.5%)
including structurally close molecules (such as stereoisomers) and compounds which exhibit insufficiently
resolved mass spectral patterns or co-eluate on GC or thermolabile compounds.
In this presentation we will describe the interest of this methodology for the unambiguous identification of ter-
penes (including unusual sesquiterpenes and diterpenes) present in essential oils as well as diterpene acids and
triterpenic derivatives present in oleoresins and in solvent extracts_
Further work is in progress to carry out: i) quantitative analysis of the components with or without internal refer-
ence, ii) complete and unambiguous analysis of some complex essential oils by GC-MS and Carbon-13 NMR spec-
troscopy, iii) enantiomeric differentiation of the major components using chiral shift reagents.

Prof. Dr. Joseph Casanova
He is Professor of Organic Chemistry and Spectroscopy at the University of Corsica_ He has been researcher of
the CNRS during 10 years (1971-1981) and received a grant of the NATO-NIH to stay at the Rice University
(Houston, Texas) (1974-1975). Since 1992 he is Professeur de 1ere classe of the University of Corsica, where
he has also occupied several positions, such as: Dean of the Faculty of Sciences and President of the Scientific
Council, Responsible of the International Relationships, etc.
At present, he is Head of the Research Centre on "Biodiversity in Islands and in the Mediterranean". His main
research topics are: methodology of NMR analysis, analysis of natural complex mixtures, aromatic plants, essen-
tial oils, extracts, bio-oils_ He has more than 70 papers published in international journals and has participated in
many international congresses with conferences and communications.
His research group has had active cooperation with other universities: Marseille, Montpellier, Sassari, Cagliari et
Pise (lnterreg), Barcelona (Picasso), Coimbra, Eindhovein, Abidjan, Conakry, Cotonou and HanoI.
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PL11 The potential of HPLC coupled with UV, MS and NMR in the discovery of new bioactive plant constituents
Kurt Hostettmann
Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-l 015 Lausanne, Switzerland

Plants represent an extraordinary reservoir of novel molecules and there is currently a resurgence of interest in
the vegetable kingdom as a possible source of new lead compounds for introduction into therapeutical screen-
ing programs. Plant constituents of interest are usually isolated following a bioactivity guided fractionation pro-
cedure. In order to render this approach more rapid and efficient, the dereplication of crude plant extracts with
LC-hyphenated techniques represents a strategic element to avoid finding known constituents and to target the
isolation of new bioactive compounds. Spectroscopic information can be obtained on-line, directly from crude
plant extracts, with hyphenated techniques such as high performance liquid chromatography (HPLC) coupled to
UV photodiode array detection (LC-DAD/UV), to mass spectrometry (LC/MS) and to nuclear magnetic resonance
(LC/NMR) (1,2). In addition, LC-bioassay based on microfractionation of the LC-peaks followed by TLC bioautog-
raphy allows a rapid and precise estimation of the bioactivity of a given peak. LC/UV/MS and LC/NMR combined
with LC-bioassays have permitted the rapid identification or localisation of compounds presenting antifungal or
antioxidant activities in various plant species, as in the on-line identification of various potent antifungal prenyla-
ted isoflavonoids from a Leguminosae, Erythrina vogelii. LC/MS and LC/NMR were also used for the study of
compounds which are difficult to isolate on a preparative scale; they were particularly useful, for example, for
the investigation of unstable iridoids from Jamesbrittenia fodina (Scrophulariaceae). In this case, light induced
cis/trans isomerisation as well as transesterification of cinnamic acid moieties could be shown.
LC/NMR and LC/MS are powerful tools for solving phytochemical problems. They allow a rapid estimation of the
interest of a given compound in a complex extract and are also very useful for the detection of toxic compounds
in phytopharmaceuticals. These techniques do not replace the activity-guided fractionation of the extracts, but
provide a strategic complement to standard isolation procedures. Furthermore, they permit the recording of the
spectroscopic data of labile constituents which cannot be recorded by other means.

References: 1. Hostettmann, K. et al. (2002) Pharm. BioI. 39: 18-32, 2. Wolfender J.-L. et al. (2001) Phytochem. Anal. 12: 2-22.

Prof. Kurt Hostettmann
Prof. Hostettmann studied chemistry at the University of Neuchatel (Switzerland). After a postdoctoral stay at
Columbia University, New York, he joined the Department of Pharmacy of ETH Zurich as senior research associate.
At the same time, he had teaching duties as privat-docent at the University of Neuchatel and at the University of
Fribourg as lecturer. Since 1981, he is Professor at the University of Lausanne and Director of the Institute of
Pharmacognosy and Phytochemistry. Since 1997, he is also in charge of the pharmacognosy teaching at the
University of Geneva.
He is involved in the phytochemical investigation of plants used in traditional medicine. The aim of his research
is to find new lead compounds from Nature which could become drugs. He is also interested in the development
of new separation techniques for natural products. He is the author of more than 450 publications, of 60 chap-
ters in books and of 10 books. Among them, one has been translated in Japanese, in Chinese, in Spanish and
Indonesian language. He obtained several distinctions, for example he is Dr. honoris causa of the University of
Medicine and Pharmacy of lasi, Romania and is Honorary Professor at Nanjing University, China.
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PL12 Exploring natural products from Mexican biodiversity as a source of potential medicinal agents
Rachel Mata
Departamento de Farmacla, Facultad de Quimica, Universidad Nacional Autonoma de Mexico, Coyoacan 04510, Mexico DF,
Mexico.

Regardless of its richness and variety, only a small percentage of the Mexican medicinal flora has been investi-
gated from the phytochemical or pharmacological point of view. Thus, the potential of Mexican medicinal plants
as a source of bioactive compounds remains largely unexplored; mostly in view that many drugs or pesticide
agents have come to us from the use of plants by indigenous cultures. In this scenario we have established a
multidisciplinary research program to obtain phytochemicals of medicinal or agrochemical interest from Mexican
plants used in folk medicine. In the medicinal area, our efforts have been mainly focused on the discovery of
active principles useful for the treatment of gastrointestinal disorders which are a major health problem in Mexico.
In this presentation the potential of Mexican medicinal flora as a source of useful biologically active products will
be illustrated through selected examples stemming from our research program. Brief considerations of the botan-
ical sources, and of the isolation, the structure elucidation, and the biological properties of the active phyto-
chemicals are presented.

Acknowledgements: This work has been conducted under the auspices of several grants funded by ConseJoNacional de Ciencia
y Tecnologia (CONACyT)and Direccion General de Asuntos del Personal Academico UNAM (DGAPA,UNAM).

Prof. Dr. Rachel Mata
Prof. Rache( Mata was born in Caracas (Venezuela) and holds Mexican citizenship. She received her undergrad-
uate degree in Pharmacy at the Universidad Central de Venezuela (1972), and her M.S. (1976) and PhD (1979)
degrees in Pharmacognosy from Purdue University, U.S.A. In 1984 she joined the faculty of the Universidad
Nacional Aut6noma de Mexico (UNAM), where she is Professor of Pharmacognosy. She received a Distinguished
Alumna Award (1998) from the School of Pharmacy and Pharmacal Sciences, Purdue University, the National
University Prize in Natural Sciences (2000) from UNAM and more recently the Martin de la Cruz Prize awarded
by the Mexican government. Her curriculum vitae lists more than 120 peer reviewed scientific publications, seve-
ral chapters, numerous abstracts and one book. She served as President of the Phytochemical Society of North
America (1996-1997) and currently she is on the editorial board of the Journal of Natural Products.
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WOl The European Pharmacopoeia and quality standards for herbal drug preparations: An update
A.J. Vlietinck
Department of Pharmaceutical Sciences, University of Antwerp, Universiteltsplein 1, B-2610 Antwerp, Belgium. Chairman of
Group of Experts 13A of the European Pharmacopoeia.

The fourth edition of the European Pharmacopoeia contains more than 120 monographs on herbal drugs where-
as only a small number of monographs deal with herbal drug preparations such as extracts, tinctures, fatty oils
and essential oils.
Since general monographs on extracts, fatty oils and essential oils have been finalized it might be expected that
the more than forty monographs on these herbal drug preparations, which are currently under study, will be fin-
ished in the near future.
In this way it will become possible to improve the quality standards of many commercial herbal medicinal products
in Western Europe, especially since a harmonisation of the quality criteria of these products has been realised
with the ones set up by the regulatory authorities. The different specifications for herbal drug preparations such
as extracts, tinctures, fatty oils and essential oils will be reviewed.

W02 Harmonised assessment criteria for efficacy and safety of herbal medicinal products
Barbara Steinhoff
Bundesverband der Arzneimittel-Hersteller e.V. (German Medicines Manufacturers' Association; BAH), Ubierstr. 71-73,0-53173
Bonn, Germany. Secretary to the ESCOP Scientific Committee.

ESCOP, the European Scientific Cooperative on Phytotherapy, was founded in 1989 as an umbrella organisation
of national scientific associations on phytotherapy. Within its objective to establish harmonized criteria for the
assessment of herbal medicinal products, ESCOP has prepared monographs on important plants and their medi-
cinal use taking into consideratioin relevant scientific literature and different viewpoints from all countries
involved. The format is in line with the European guideline on Summaries of Products Characteristics (SPCs). In
terms of definition of the plant material and quality requirements, reference is made to the European
Pharmacopoeia or to national pharmacopoeias. In the pharmacological part, all relevant in vitro and in vivo data
as well as clinical studies have been evaluated, each statement being supported by references. Six fascicules
including a total of 60 monographs on efficacy and safety of medicinal plants and their preparations have been
published, and further ones as well as revisions of the existing ones will soon be available.
Based on the "Guidelines for the Assessment of Herbal Medicines" which define basic criteria for the evaluation
of quality, safety and efficacy, WHO's Traditional Medicine Programme (TRM) has prepared a document entitled
"Model Monographs of Widely used Medicinal Plants". These monographs include summaries of the botanical
characteristics and chemical constituents as well as clinical applications, pharmacology, etc ... Two volumes,
each consisting of approx. 30 model monographs have already been finalised, and a third and fourth volume are
in preparation.
The EMEA Working Group on Herbal Medicinal Products expressed its opinion that the monographs drafted by
ESCOP and WHO "offer a valuable and updated overview on published scientific literature, which together may
be used in support of the demonstration of the safety and efficacy of a medicinal product". The group is currently
evaluating these monographs in order to develop official assessment criteria for herbal medicinal products.
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W03 Efficacy, safety and quality monographs of Iberoamerican herbal medicinal products
A. C,iceres a, S. Caiiigueral b, M. Garcia c and M.P. Gupta d

a Facultad de Ciencias Quimicas y Farmacia, Universidad de San Carlos, P.O. Box 1160, 01001 Guatemala. b Unitat de
Farmacologia i Farmacognosia, Facultat de Farmacia, Universitat de Barcelona, Av. Diagonal 643, E·08028 Barcelona. Spain.
c Laboratorio de Ensayos Biologicos (LEBi), Universidad de Costa Rica, San Pedro 2060, San Jose, Costa Rica. d CIFLORPAN,
Facultad de Farmacia, Universidad de Panama, Estafeta Universitaria 10767, Panama, Panama.

The biodiversity of Iberoamerica is well known as a potential source of new drugs. The traditional use of hun-
dreds of plants for medicinal purposes is documented. Although some of these plants are widely used and pre-
liminary data on validation is available, international information on efficacy, safety and quality is still lacking.
After a survey on the needs for technification of the phytopharmaceutical industry in Iberoamerica, it was evident
a diverse legal situation of herbal medicinal products in the region, and the lack of reliable information on the
native American plants. In the framework of the Iberoamerican Network on Phytopharmaceutical Products
(RIPROFITO), the first problem conducted to the publication of a compilation of specific legislations from 17 coun-
tries, and the second was tackled by organizing international teams to elaborate monographs from specific
plants. These should be: Native to the American continent, proven efficacy, lack of toxicity, knowledge of its
agrotechnology, matter of commerce, and should not be included in any known pharmacopoeia. The monographs
are of the mixed type, including: botanical and pharmacognostical descriptions, quality control, preclinical and
clinical information, including therapeutic indications.
Since 1998, 24 plants were selected as fulfilling the characteristics required. After information compilation, pre-
liminary preparation of monographs, and a review of the potential of each plant, eight species were selected for
international evaluation and validation of analytical methods: Achyrocline satureidoides, Croton lechlerii, Maytenus
illicifolia, Mimosa tenuifolia, Phlebodium aureum, Psidium guajava, Smilax spp. (S. chiriquensis, S. domingensis),
and Uncaria tomentosa. Based on this information, an international project was submitted to CYTED, waiting for
its approval.

Acknowledgements: The financial support from the Program for Science and Technology for Development (CYTED)is appreci-
ated, as well as the participation of experts from different academic, public and private sectors, particularly Marlene Porto
(Cuba) and Martha Gattuso (Argentina).

W04 Challenges in the establishment of pharmacopeial standards for botanicals and their dosage forms
V. Srini Srinivasan and David B. Roll
United States Pharmacopeia, Rockville. MD 20852, USA.

Establishment of pharmacopeial standards for botanicals and their dosage forms marketed in the United States
as dietary supplements are receiving greater emphasis in the standards -setting program at the United States
Pharmacopeia since 1995. USP Council of Experts's approach thus far has been to identify those are widely used
and do not present safety risk associated with their use. Acceptable articles, recognized as having fitness for
use, could be defined adequately only by a full range of standards-identity, strength, quality, purity, packaging,
labeling and where necessary absorption. The standards should be established with reference to the intended
use. In the standardization of botanical dosage forms, the USP approach has been to establish standards first
for the plant materials and their extracts. This three-pronged approach to botanicals has been time consuming
and long. Challenges in the establishment of limits for pesticides, microorganisms and other closely related but
unwanted contaminant species will be discussed. Further USP's approach to establishment of in vitro dissolution
standards for oral solid botanical dosage forms will be discussed.
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WOS HPTLC in stability testing of herbal medicinal products
K. Thiek6tter a, E. Reich band M. Veita
a Forschungsvereinigung der Arzneimiltel·Herstelier e. V., Kranzweiherweg 10, D·53489 Sinzig, Germany. b CAMAG,
Sonnenmaltstr. 11, CH-4132 Multenz, Switzerland.

In herbal medicinal products (HMP's), the entire herbal drug or a herbal drug preparation is regarded as the active
substance (API), regardless of whether or not constituents with defined therapeutic activity are known. In stabili-
ty testing of these products, it has to be shown by means of appropriate fingerprint chromatograms, that substan-
ces present in extracts and finished products are stable and that their proportional content remains constant
over a defined period of time. For analysing fingerprints of herbal drugs or herbal drug preparations, validated
methods e.g. concerning robustness, reproducibility and selectivity methodology are a major prerequisite. In this
context, HPTLC offers the advantage of different visualised fingerprint. By using different detection reagents and
detection wavelength selectivity in HPTLC is superior to other chromatographic techniques.
According to the EU guidelines "Note for Guidance on Specifications: Test Procedures and Acceptance Criteria
for Herbal Drugs, Herbal Drug Preparations and Herbal Medicinal Products" (CPMP/QWP /2820/00) and "Note for
Guidance on Quality of Herbal Medicinal Products" (CPMP/QWP /2819/00) all test methods (assays) must be val-
idated with appropriate methods according to the EU-guidelines "Note for Guidance on Validation of Analytical
Methods: Definitions and Terminology" (CPMP/ICH/38l/95; ICH Topic Q2A) and "Note for Guidance on Validation
of Analytical Procedures Methodology" (CPMP/ICH/28l/95; ICH Topic Q2B). In order to fulfil the requirements
and instructions given in the latter guidelines, special analytical features of plant derived multi-component mix-
tures have to be considered. According to the advantages of HPTLC given above, this methodology is suited for
analysing these mixtures.
Using starting materials and preparations form Urtica as an example, appropriate approaches for demonstrating
selectivity, robustness and reproducibility of HPTLC methods for quality and stability testing are presented.

W06 Stability of flavonoids by TLC analysis in Hawthorn leaf and flower, Passion flower herb, Hypericum
herb and Chamomile flower fluid extracts
A. Mula and A. Nagell
EUROMEDSA, C/ del Rec de Dalt. 21-23, E-08100 Mollet del Valles (Barcelona), Spain.

Thin layer chromatography (TLC or HPTLC-quantitative TLC) is a widely used chromatographic method from which
is possible to obtain basic information about the identity, purity and stability of active or marker substances in
drugs and their preparations. Adulterations and decompositions can be easily detected using this technique
because you can see in one line (from the start to the end of the plate) all possible substances by different pos-
sibilities (UV 254 nm, UV 366 nm and the possibility for colouring the substances and detecting them again by
UV 366 nm or daylight). By this way you can provide semi-quantitative (TLC) or quantitative (HPTLC) information
on the major constituents or marker substances of drugs, extracts or finished preparations.
In this work TLC is proposed as a technique to follow the stability of several common extracts containing
flavonoids. Hawthorn leaf and flower, Passion flower herb, Hypericum herb and Chamomile flower were used to
prepare fluid extracts which were examined by TLC, using typical mobil phases and detection systems for
flavonoids.
The fluid extracts were submitted to a stability program at 25QC and 40QC following the behaviour of the C-O-gly-
cosides and aglycone forms of flavonoids present in the studied extracts by the proposed chromatographic
method.
If there is a decomposition may be from rutosid to quercetin it has to be discussed if this is important of a phar-
maceutical and medical view.
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W07 Method validation for stability testing of Boswellia species and its preparations by HPTLC
A.J. Koch
Frohme - Apotheke, Frohmestr. 14, D - 22457 Hamburg, Germany

The exudates of Boswellic trees (Olibanum and Salai Guggul) belong to the group of gum resins. At the present
time these gum resins are important commercial sources for pharmaceutical formulations. The active principles
are the tirucallic acids (TA) and the boswellic acids (BA). They belong to the group of tetra- and pentacyclic triter-
penes.
As there exists no actual monograph of Olibanum, according to the latests developments in science, the phar-
maceutical companies have an interest in analytical methods for stability testing.
Gum resins belong to sticky materials and are not easy to handle. We propose HPTLC methods for the determi-
nation of the keto BAs without derivatization by UV254 light and of BA's and TA's after derivatization. HPTLC -
Fingerprints clearly differentiate one species from the other by the marker compounds. Multiwavelengthscans
offer the possibilty to observe alterations, caused by the chromatographic process or by the manufacturing
method, whereas 2- D - TLC in one single solvent system is suitable to attach the related compounds (of alte-
ration) to each other.

WOS Qualification of TLC-systems for stability testing of Vitex agnus-castus-extracts
B. Meier
Zeller AG, Hebal Medicinal Products, CH.8590 Romanshorn. Switzerland.

TLC is one of the main issues to test stability of herbal medicinal products (HMP's) in future. The complex com-
position of HMP's can be documented with TLC. Newest guide-lines ask for tests, who characterise compounds
of high, medium and low polarity of HMP's on several levels. This is a regulation more which overcomes the
strategies of Ph Eur, which identifies herbal drugs with one specific TLC. Probably, a lot of additional TLC's will
have to be developed in future.
Concerning stability testing, a main problem is the system qualification. Forced degradation tests are proposed
to qualify TLC. The clinically approved (1) ethanolic dry extract of Vitex agnus-castus (Ze440) has been exposed
to day-light, heat (50°C), hydrochloric acid, ammonium and humidity. Furthermore the extract has been dissolved
in methanol and treated with light, 3% H202, 0,1 N trifluoro-acetic acid (TFA), 0.1 m dimethylamine (DMA) and heat
(50°C/30 minutes). Iridoids disappeared completely under hydrochloric acid atmosphere. On the diterpene-TLC
(2) rotundifuran disappeared under hydrochloric acid atmosphere, H202 and light. Linoleic acid was not
detectable anymore after exposure to hydrochloric acid atmosphere and reduced under TFA und DMA.
Hydrochloric acid atmosphere destroyed two further diterpenes, vitexilactone and 6[),7[)-diacetoxy-13-hydroxy-
labda-8,14-diene, meanwhile casticin was quite stable: Weaker peaks but not a complete decomposition have
been observed under hydrochloric acid atmosphere and H202. C-glycosidated flavonoids, especially isoorientin,
remained unchanged under all conditions, but chlorogenic acid was influenced into of the extract as well as a
pure compound by hydrochloric acid atmosphere. The experimental work with forced degradation proved that
chemical instabilities can be analysed by TLC and qualify the systems. Furthermore the results showed a rela-
tively high robustness of the extract against physico-chemical influences.

Acknowledgements: The work was done In co-operation with CAMAG AG, Muttenz, and University of Basle IE. Reich, F.Wahli,
W.Schaffner)

References: L Schellenberg R. 12001 British Medical Journal 322, 134-137. 2_ Dold U. (2000) HPTLC-Screeningvon Vitex
agnus-castus-Fruchten aus verschiedenen Herkunften. Diploma work, University of Basle.
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WOg Advances in clinical research of phytopharmaceuticals
Bruno M. Giannetti
Clinical Research Management, Oberdorf 59, 0·53347 Bonn, Germany.

Clinical research in phytopharmaceuticals has improved a great deal especially with regard to complaints with
GCP-guidelines and requirements. Phytotherapeuticals are generally used for the treatment of chronic and/or less
severe diseases.
Very often - in spite of its reputation -, the demonstration of efficiency is scientifically more demanding than
"standard therapeutical agents". Minor pharmacological effects require a high level of sophistication and scien-
tific dedication to be detected in unambiguous way.
Very often completely new human pharmacological models have to be developed for these purposes.

WIO An new developed extract from butterbur (Petasites hybridus L.) is clinically efficient in allergic rhini-
tis (hay fever)
A. Brattstrom
Max Zeller Sbhne AG, Seeblickstr.4, CH-8590 Romanshorn, SWitzerland.

Butterbur (Petasites hybridus l.) has traditionally been used against complains in intestine, urogenital tract, asth-
ma and migraine. The extract (Ze 339) has been developed from leaves instead of roots by means of a new
extraction technique. A particular clone is used to highly guarantee identity of the starting material (Petzell). The
new, patented extraction procedure with carbon dioxide is twofold of advantage, first the active constituents are
highly enriched and second the pyrrolizidine-alkaloids are loss. By the pharmacological action of this extract, the
release of the inflammation mediators is blocked and the symptoms of allergic rhinitis (sneezing, rhinorrhoea,
itching, nasal congestion) disappear. This action occurs within 30 minutes after oral administration. In addition
the arachidonic acid cascade becomes interrupted, i.e. the leukotriene-synthesis is inhibited (1). The petasins are
the active constituents in the extract, which modulate the leukotriene (2). The bio-availability of the active con-
stituents is shown in a pharmacokinetic study. In a proof of action study the pharmacodynamic profile has been
demonstrated (3). Clinical trials to demonstrate efficacy in allergic rhinitis follow different approaches, either by
reduction of symptoms severity or by improvement in quality of life. The symptoms severity has been assessed
using two different dosages of Ze 339 vs. placebo. Both arms with the active medication have been superior to
placebo. Furthermore, 3 tablets have been superior to 2 tablets, indicating a dose-relationship. In a quality of life
study, the efficacy of Ze 339 has been compared with cetericine (Zyrtec). Both active compounds were compa-
rable effective (4). For the benefit risk evaluation, both the safety data from the trials and data from toxicologi-
cal investigations have been assessed. Taken together, with new developed extract Ze 339 the allergic rhinits
(hay fever) can efficiently and safely be treated.

References: L Thomet OAR et al. (2001) Clin. Exp Allergy 31:1310-1320. 2_ Thomet OAR et al. (2001) Biochem. Pharmacol.
61: 1041-1047.3. Thomet OAR et al. (2002) In!. Immunopharmacol. 293.4. Schapowal A. (2002) BMJ 324: 144-146

50th Annual Congress of the Society for Medicinal Plant Research WORKSHOPS



52 Revista de Fitoterapla 2002; 2 (S1)

Wll Double-blind, randomized, placebo-controlled clinical trial with a Polypodium leucotomos extract in
senile dementia
J.M. Semoere a, J. Diaz a, X.A. Alvarez b, V. Pichel b, P. Perez b, M. Laredo b, D. Corzo b, R. las b, L. Fernandez-
Novoa band R. Cacabelos b
a ASAC PHARMA, Sagitaria 14, E-03006 Alicante, Spain. b EUROESPES Biomedical Research Center, Santa Maria de Babia,
E-15166 Bergondo, La Coruna, Spain.

Impairment of cognition is the key clinical feature of senile dementia (SD) of both, Alzheimer disease (AD) and
vascular type (VD). In spite of clinical, neuropathological and etiological differences, some pathogenic mecha-
nisms of immuneneurodegeneration are shared between both diseases. An special extract obtained from
Polypodium leucotomos (Anapsos), has shown immunomodulating activity on different cells and proteins of the
immune system, and to be efficient as a neuroprotective and procognitive substance on AD animal models. The
aim of the present work was to evaluate the effect of two doses of this extract, vs. placebo, in mild to moderate
SD (Alzheimer and vascular).
Forty-five patients with SD (Global Deterioration Scale: 3-5), were included in a double-blind randomized placebo-
controlled clinical trial. After a 2-week wash-out period with placebo, patients which entered the double-blind run-
ning-in period, received extract (360 or 720 mg/day) or placebo for four weeks. ADAScog test, brain mapping
and doppler ultrasonography were performed at baseline and after the four week treatment period.
Patients receiving 360 mg/day of Anapsos, showed a significant improvement in cognitive performance
(ADAScog score p<0.05, vs baseline) that was not observed with the highest product dose. As compared to
placebo, Anapsos (360 mg/day) induced a significant improvement in ADAScog scores in mild SD patients
(p<O.Ol) and in the subset of patients with AD (p<0.05). Anapsos (360 mg/day) also increased cerebral blood
flow velocities in left and right middle cerebral arteries in the AD subgroup, and showed a shift from b towards fI
and" brain bioelectrical activitiy (BBA) frequencies, indicating an acceleration of the EEG pattern.
In conclusion, Anapsos, at the dose of 360 mg/day, improves cognitive performance, cerebral blood perfusion
and BBA in patients with SD, being these effects more marked on patiens with mild mental deterioration of the
AD group.

W12 CYTED, a unique program of exploring Iberoamerican biodiversity for novel natural compounds
Mahabir P. Gupta
Center for Pharmacognostic Research on Panamanian Flora, College of Pharmacy, University of Panama, R. of Panama.

The Iberoamerican Program of Science & Technology for Development (CYTED) is a multilateral program of coop-
eration aimed fostering scientific and technological integration of 21 participating countries. The Subprogram X
of Fine Pharmaceutical Chemistry since 1990 has been uniting over 1300 natural products scientists in different
R&D Centers and industries in Latin America, Spain and Portugal through 5 Thematic Networks and 7
Collaborative Research Projects to discover lead compounds with immunomodulatory, chemotherapeutic, car-
diovascular, antiparasitic and anti-inflammatory properties. During this period over 570 scientists have been
trained in different facets of natural products drug discovery through workshops, scientific exchanges, and training
courses. Some of the results of this collaborative program will be presented along with the research on
Panamanian Flora.

Acknowledgements: CYTED, SENACYT, and Organization of American States.
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W13 CYTEO-X.A: Iberoamerican network for collaborative research on medicinal natural products.
Configuration, activities and results.
A. San Feliciano (International Coordinator)
Department of Pharmaceutical Chemistry. Faculty of Pharmacy, University of Salamanca, E·37007 Salamanca, Spain.

This Network was constituted at the beginning of the last decade and presently involves more than 1250 scien·
tists belonging to more than 200 research groups of some 140 Institutions in 21 CYTED member countries.
The Network mainly focuses on the generation of multidisciplinary Cooperative Research Projects related to a
number of diseases, the most significant by their mortality/morbidity within the Region, namely, infectious, para·
sitic, inflammatory and gastro'intestinal diseases, as well as on the organization of courses, workshops and
scientific exchanges to improve the scientific and technological level of the scientists and to facilitate the know·
ledge transference among the participating research groups and industries.
This has resulted in many collaborative research publications related to chemical, and pharmacological aspects
of medicinal plants and natural products, as well as many BS, MSc and PhD theses, data bases, tutorials and
handbooks on research techniques.
A summary of the activities of the Network and some examples of collaborative investigations will be presented.

W14 Contribution of CYTEO's herbal medicinal products network in the upgrading of phytopharmaceutical
products in Iberoamerica
A. Cikeres a,b

a Universidad de San Carlos, Facultad de CCQQy Farmacia, b Laboratorio Farmaya, P.O. Box 1160, Guatemala.

Within the framework of the Fine Pharmaceutical Chemistry Suprogram of CYTED, the Iberoamerican Network on
Phytopharmaceutical Products (RIPROFITO) was started in 1996, with the aim to encourage international coop·
eration among industry, academic and regulatory sectors to stimulate cultivation and industrialization of medici-
nal plants and optimize the use of in health care, To date it has coordinated activities among 125 private and
public institutions with 685 participants, which have resulted in the organization of 18 international training cour-
ses on agrotechnology, industrialization, quality control and phytotherapy involving 600 professionals, participa-
tion in 40 international meetings and workshops; various scientific exchanges, and initeation of monographs of
regional plants, and over 20 publications,
Survey of status of phytopharmaceutical industry in Latin America has also been prepared, Selected cases of
technology transfer will be presented.

Acknowledgements: CYTED& National Council of Science & Technology (CONCYT)
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W15 Search, evaluation and obtention of new antiparasitic agents in Iberoamerica
Alberto Gimenez
Project X.5 CYTED. Instltuto de Investigaciones Farmaco Bioquimicas, Facultad de Ciencias Farmaceuticas y Bioquimicas,
Universidad Mayor de San Andres, Av. Saavedra No 2224, Miraflores, La Paz, Bolivia

This international cooperative project aims to discover new natural antiparasitic agents for the treatment of:
malaria, leishmania and chagas disease, through bioguided isolation and structural determination of the active
compounds obtained from medicinal plants as well as chemical transformations and de novo synthesis, to esta-
blish SARA total of 19 research centers from Bolivia, Brazil, Chile, Colombia, Guatemala, Mexico, Panama, Peru,
Paraguay and Spain, are engaged in this objective. Of over 100 extracts, the genus Piper yielded the most active
compounds together with compounds obtained from Lonchocarpus xuul and L. yucatanensis. A new epoxide
kawapyrone derivative with leishmanicidal properties has been isolated from Piper rusby. Several diterpenes with
unique structures have been isolated from Andean species Mulinum crassi(olium, Laretia acaulis, Azorella
madreporica and the structures with azorellane and mulinanae skeleton being the most active against
Trypanosoma cruzi. Naphtoquinone semisynthetic derivatives showed strong activity against Plasmodium (alci-
parum. The most important results with wide range of activity against malaria, leishmania and chagas have been
obtained from stilbene derivatives.
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Acknowledgements: CYTED,Subprogram X. Project X.5, and Organization of American States.

Controlled and sustainable wild collection of medicinal and aromatic plants for rural income genera-
tion in Bosnia and Herzegovina
Uiliana Dun;ic, Klaus Duerbeck
GTZ Project "Support to the Agro-Industry in Bosnia and Herzegovina", Branislava Ojurdjeva 10/111,71000 Sarajevo, BiH.

In Bosnia and Herzegovina (BiH), the Deutsche Gesellschaft fUr Technische Zusammenarbeit (GTZ) is promoting
the income generation in rural areas by diversification of the traditional systems of sustainable wild collection of
Non-Wood Forest Products (NWFP), and by value addition in rural areas. GTZ is collaborating with SIPPO, the
Swiss Import Promotion Program, for the training of collectors, organic certification and marketing of certified
products from sustainable wild collection in regional and international markets.
Special emphasis is placed on controlled and sustainable wild collection, which is considered by companies and
returnees as their first option for generating cash income after resettlement. The numbers of collectors affilia-
ted to the companies, participating in the GTZ-programs, is ranging from 50 collectors to estimated 10.000 col-
lectors with established companies, including co-operatives and company organised collection schemes.
Serious conflicts of interests have developed with the individual collectors sourcing raw material for direct and
illegal sales to foreign companies. There is the need to regulate these conflicts. The first efforts had been taken
to improve the documentation, and to rise awareness for controlled and sustainable wild collection involving inter-
national organic certifiers.
The sustainable use of bio-diversity can be supported through the application of different management tools, to
increase the level of documentation of the chain of production and processing. Starting at the resource base, all
levels of production, processing and marketing are subject to monitoring through certification. Based on sus-
tainable use of the wild resources, and accompanied by proper management plans, certification leads to an inno-
vative marketing package, including the product and proper documentation of the same, ready to fit in the GMP-
systems of the potential clients.
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W17 Medicine and species conservation: Challenge for Man and Nature in the new millennium
S. Honnef and R. Melisch
WWF Germany and TRAFFIC-EuropeGermany, Rebstbcker Str. 55, 0·60326 Frankfurt / Main, Germany. Phone: +49-(0)69-
79144212. Mail: honnef@wwf.de.

In every corner of the world, medicinal plants are harvested from the wild to cover the local supply or to be trad-
ed on the international market. The global sales amounted to about USD 6 million by the mid-90s. The increasing
demand for medicinal herbs puts nature's scarcer resources under constant pressure. According to the Medicinal
Plants Specialist Group of IUCN, about 9000 species of medicinal plants are endangered world-wide. Medicinal
plant specialist Dr. Dagmar Lange assumes that about 10% of the European plant species used for medicinal
applications (about 150 species) are endangered.
The protection of these species in the wild is only possible if harvest and trade are sustainable. Excessive use
of certain species has to be identified early in order to initiate conservation steps in time. Sustainable use can
be ensured by: 1) controlled and considerate gathering from the wild, 2) organic farming and 3) restrictions and
prohibitions, where necessary. The joint endeavour of science, industry, governmental and non-governmental
organisations will be crucial. This process will decide if future generations are still able to use the remedies of
nature.
For these reasons, VVWFand TRAFFIC have started the initiative "'Medicine and Species Protection" on the occa-
sion of the 2000 EXPO in Hanover, Germany. Meanwhile, over 100 organisations, companies and persons have
signed a common declaration committing themselves to actively contribute to the protection of natural, medici-
nal resources. A platform has been created to exchange ideas and start co-operation programmes between the
industry, trade, health sector stakeholders, political institutions and organisations involved in nature conservation.
Anyone who would like to join this working-group is most welcome.

W18 Certified wild crafting of medicinal plants?
Astrid van Ginkel
Almacen de Herboristeria Amoros, SA, Pol. Ind. Santiga, Flassaders, nau 16, E-08130 Sta Perpetua de la Mogoda, Barcelona,
Spain

The aim of this work is to give a statement point of view about contamination and quality of wild plants, protec-
tion's possibilities of natural resources and its sustainable use. We have tried to give an idea about which is the
actual situation of the amounts of wild medicinal plants harvested in Spain and the possibility of changing to cul-
tivation for each one. At the same time we have introduced the situation of medicinal plants cultivation in Spain,
and the possible collaboration with suppliers and cultivation research institutions, for some wild medicinal plants
used in big quantities or in dangerous situation. In the same line, we have talked about the legal situation in Spain.
In that sense, we have made an analysis of production, trade and market bibliographic researches and a poll of
wild medicinal plant rural collectors.
The results allows us to conclude that the quality of these medicinal plants are according to Pharmacopeia nor-
mally. In Spain, there is a decreasing tendency regarding the number of wild medicinal plants harvested and the
wild rural collectors, as well. The contrary situation is happening in South and East of Mediterranean countries.
Only some medicinal plants are harvested in big amounts (more than a ton/year) in Spain, like Equisetum ramo-
sissimum Desf. ssp. ramosissimum or E. telmateia Ehr., Lepidium draba L., Juniperus communis L., Taraxacum
officinale Weber., Arctostaphylos uva-ursi Spreng., Gentiana lutea L., Malva sy/vestris L., Viscum album L.,
Rosmarinus officinalis L., Thymus spp., Salvia spp., Lavandula spp., Paronychia spp., Jasonia glutinosa De Cand.,
Centaurea aspera L., Artemisia campestris L., Spiraea ulmaria L., Caps ella bursa-pastoris Medik., Santolina spp.,
Sideritis spp., and Satureja spp. For some ones is really necessary certified wild crafting of medicinal plants.
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SLOI Physiological effects of exogenous carbohydrates on gastrointestinal epithelia
J. Schmidgall and A. Hensel
Hochschule Wadenswll - University of Applied Science, Pharmaceutical Biotechnology, CH-8820 Wadenswil, Switzerland.

Diseases of the gastrointestinal system are often related with pathological changes of mucous membranes. In
an ex-vivo system based on porcine colonic tissue various neutral and acidic polysaccharides were tested con-
cerning their bioadhesive potential in order to form artificial mucin layers on colon epithelial membranes.
Rhamnogalacturonans with a low degree of esterification and linear oligogalacturonids showed significant bioad-
hesion against colonic mucous membranes. In contrast highly esterified pectins and neutral polysaccharides
were ineffective. Within a structure-activity relationship linear, strongly acidic homogalacturonides were shown to
be most adhesive agents. Esterification, branching or non-linear backbone structures will reduce the adhesive
properties. The bioadhesive effects were concentration-dependent. Polysaccharide layers, located exclusively on
the apical membrane surface of colonic tissue, were visualized by fluorescent microscopy. The adhesion of the
exogenous galacturonides on the tissue surface was mediated by interaction with the endogenous mucin, for the
release of the endogenous mucines with a mucolytic agent resulted in a decreased bioadhesion of exogenous
galacturonides. Additionally, mucin-galacturonide synergism was shown by rheological methods. The artificial
mucin layers provide protective effects on colonic mucous membranes against toxic agents as shown by incu-
bation of the tissue with TritonXlOO.
Tests performed on other gastrointestinal membranes (ileum, gastric membranes, buccal epithelia) showed dif-
ferent behaviour against exogenous polymers: while gastric and buccal membranes could be coated with poly-
saccharide layers, no such effects were seen using ileum material. The respective differences between the phy-
siological material and the bioadhesive structures are discussed.
Further experiments indicated an other class of chitin-derived oligosaccharides to be strong stimulants of
endogenous mucin secretion, leading to an increased mucin-layer on colonic membranes. This effect was shown
to be similar with mucin secretion induced by steroids (corti son). The potential positive influence of our oligosac-
charides within the treatment of inflammatory diseases is discussed.

SL02 Modified algal and fungal polysaccharides as potential new antiinflammatory drugs
S. Alban a, H. Stibich a, G. Bendas band G. Franz a
a Institute of Pharmacy, University of Regensburg, UniversitatsstraBe 31, 93040 Regensburg, Germany. b Department of
Pharmacy, Martin-Luther-UniversityHalle, Wolfgang-Langenbeck-StraBe4, 06099 Halle, Germany.

The adhesion of cells to the endothelium plays an important role in leukocytes recruitment during inflammation.
The initial adhesive event is mediated by selectins which bind to oligosaccharide structures. There is large inter-
est to develop inhibitors of this step as new antiinflammatory drugs. However, up to now none of the synthesized
molecules proved to be successful. Besides, heparin (H) was shown to interfere with this process. But its high
anticoagulant activity is opposed to a therapeutic use in inflammation and its isolation from animal material impli-
cates several disadvantages such as poly-dispersity, contamination risk, shortage of resources. As an alternative
approach we are using neutral polysaccharides from algae or fungi as starting material to obtain structurally
defined sulfated polysaccharides by chemical modification.
In the presented study, the inhibitory influence on the selectin-mediated cell adhesion of a new class of partial
synthetic glucan sulfates (GS) was compared with that of H and structure-activity relationships were established.
In adhesion assays, the GS inhibit the L- and po, but not the E-selectin-mediated cell adhesion. Their activity
depends not only on the degree of sulfation and the molecular weight but also on the sulfation pattern of the glu-
cose units. Further, the basic polysaccharide structure was shown to play an important role, e.g. the GS are con-
siderably more active than H.
These results obtained under static conditions correlate well with the effects observed in a flow chamber model.
The latter examines the influence of the test compounds on the interactions of selectin expressing cells with a
vascular surface imitate containing Sialyl Lewis X under shear flow. H turned out to be inactive in this dynamic
test system. However, the GS structure-dependently reduce the number of adhering cells and prolong the rolling
velocity of the cells.
In conclusion, the cell adhesion inhibitory potency of GS is suggested to contribute to their in vivo observed anti-
inflammatory activity. Since their efficacy-risk ratio is much better than that of H, they may be promising candi-
dates for the development of new anti-inflammatory drugs.
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SL03 Isolation of an elemanolide sesquiterpene from Vernonia anthe/mintica (L.l Willd. seeds traditionally
used for psoriasis
M. Pires a, J. R. S. Hoult b and A. Raman a
a Pharmacognosy Research Laboratories. Department of Pharmacy and b Centre for Cardiovascular Biology and Medicine, King's
College London, The Franklin-WilkinsBuilding, 150 Stamford Street, London SEI 8WA, UK.

The seeds of Vernonia anthelmintica (L.) Willd. (Asteraceae) (VA) have been used traditionally in Indian medicine
to treat the skin disease psoriasis (1,2). Several extracts of the seeds of VA were assessed for anti·inflammato-
ry activity using a radioimmunoassay to measure their inhibition on the generation of two pro-inflammatory me-
diators, thromboxane B2 (TXB2) and leukotriene B4 (LTB4). A methanol extract of the VA seeds (MET) was identified
to display good inhibition of both LTB4 and TXB2. Fractionation of this extract was carried out by repeated silica
gel column chromatography and preparative reversed phase HPLC. This led to the isolation of vernodalol, a
sesquiterpene elemanolide lactone. It was identified from IH, 13C and 2D NMR spectra recorded in CDCI3 using
tetramethylsilane (TMS) as the internal standard, as well as LCMS. Our studies have enabled for the first time the
unambiguous assignment of the 3-carbonyl signals and the six olefinic carbon signals. A fraction of the MET
extract composed predominantly of vernodalol as established from LCMS was found to inhibit the generation of
both LTB4 and TXB2. This indicates the anti-inflammatory effect of vernodalol, a previously unreported effect. In
addition, this compound was also found to display anti proliferative effects in an SVK-14 keratinocyte cell line.
These anti-inflammatory and antiproliferative results clearly substantiate the traditional use of VA in psoriasis.

Acknowledgements: This research was funded by Phytopharm pic.
References: 1. Dymock, W. (1891). Vernonia anthelmintica Willd. Pharmacographia Indica - a history of the principle drugs of
vegetable origin met with In British India, Hamdard. II: 224. 2, Nadkarni, K.M. (1954). Dr K M Nadkarni's Indian Materia Medica.
Bombay, Popular Prakashan.

SL04 Quantitative structure-activity relationships (QSARI of cytotoxic and anti-inflammatory sesquiterpene
lactones based on NMR spectral data and GA-PLS statistics
T.J. Schmidt
Instltut fUr PharmazeutischeBiologie der Heinrich-Heine-UniversitatDusseldorf, Universitatsstrasse I, D40225 Dusseldorf, Germany.

Sesquiterpene lactones (STLs) possess a wide variety of conspicuous biological activities. A major problem con-
cerning their use as therapeutic agents is their high toxicity/low selectivity towards a particular target. A major
goal of STL research must therefore be directed towards quantitative structure-activity relationships (QSAR),
which might allow disctinction of structural features that render a compound more selective to a wanted biolog-
ical effect.
In our continuing investigations on QSAR of natural products (1), we introduce here an approach based on the
following assumption: if both, activity and molecular spectra, are functions of molecular structure, then it is very
likely that activity can be expressed as a function of the molecular spectra (here 13C-NMR spectra). The model-
building process was carried out using established methods, i.e. genetic-algorithm-partial least squares regres-
sion (2).
NMR data (experimental and simulated) for 65 sesquiterpene lactones were
used as spectral descriptors of biological activity with respect to cytotoxicity
towards KB cells (see figure). Moreover, a data set of 41 STLs were analysed
in the same way for their serotonin release inhibitory activity (3). Finally, semi-
quantitative data for 28 STLs' inhibitory effect on NF-KB activity (4) were inves-
tigated. The resulting QSAR models are of very high statistical quality, yield-
ing cross-validated correlation coefficients q2>O.75 in all cases, as well as
reasonable test set predicitions. It is especially noteworthy, that calculated
NMR spectra lead to models at least as good as experimental spectra, so
that predictions of compounds not available for testing become possible at
low computational expense.
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References: 1. Schmidt. T.J. and Heilmann, J. (2002) Quant. Struct. Act. Relat. in press. 2. Cho, S.J. et al. (1998) J. Chem.
Inf. Comput. Sci. 38: 259. 3. Maries, R. et al. (1995) in: Phytochemistry of Medicinal Plants, Plenum press, New York, pp. 334.
4. Rungeler, P. et al. (1999) Bioorg. Med. Chern 7: 2343.
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SL05 Kaurane diterpene inhibits NF-KB by targeting DNA-binding activity of p50 and blocks the expression
of antiapoptotic and inflammarory NF-KB target genes
Jeong-Hyung Lee, Tae Hyeon Koo, Bang Yean Hwang, and Jung Joan Lee.
Anticancer Research Laboratory, Korea Research Institute of Bioscience and Biotechnology, 52 Oundong,Yuseongku, Daejeon,
Korea, 305·600

Whole plants of Isodon japonicus (Labiatae) have been used in traditional medicine as a remedy for gastroin-
testinal disorders, cancer, and inflammatory diseases. Despite of its various pharmacological activities, the
molecular mechanism of the plant has not been sufficiently explained. We isolated four kaurane diterpene com-
pounds from the plant as an inhibitor of production of inflammatory mediators and NF'KB activation induced by
LPS, indicating that these activities of them could explain, in part, I. japonicus's diverse pharmacological activi-
ties such as anti·cancer and anti·inflammation. We investigated molecular mechanism of a major component
kamebakaurin. Kamebakaurin prevented the activation of NF-KB by different stimuli such as LPS, phorbol esters,
and TNF-u in various cell types. Treatment of cells with this compound prevent neither the induced degradation
of IKB-u nor nuclear translocation of NF-KB by all stimuli. However, this compound significantly inhibited NF-KB
activation, and interfered with DNA binding activity of active NF-KB in cell and in vitro. Furthermore, kamebakau-
rin preferentially prevented p50-mediated DNA-binding activity of NF-KB rather than that of RelA as measured
using in vitro translated p50 and RelA proteins and a p50 mutant with Cys62Ser mutation. These results suggest
that this compound exhibit its inhibitory activity by a direct modification of Cys62, which is critical for the DNA-
binding activity of p50 subunit. Treatment of cells with kamebakaurin prevented the induced expression of anti-
apoptotic NF-KB target genes such as c-IAPI (hiap-2) and c-IAP2 (hiap-l), and Bfl-l/AI by TNF-u, resulting in sen-
sitizing MCF-7 cells to TNF-u-induced apoptosis. This compound also inhibited LPS-induced expression of inflam-
matory NF-KB target genes such as iNOS and COX-2 as well as the production of NO, PGE2 and TNF-n in
RAW264.7 cells, of which may correlated with the result of dose-dependent alleviation of inflammation in a M.
butylicum-induced adjuvant arthritis model. Based on our results, kamebakaurin could serve as an interesting lead
compound for the development of new, potent anti-inflammatory or anticancer agent. Furthermore, this study
extends our understanding on the molecular mechanisms underlying the anti-inflammatory and anticancer activi-
ties of traditional medicinal plants, which contain kaurane diterpenoids abundantly.

References: 1. Hwang, et al. (2001) Planta Med, 67: 406·410. 2_ Lee, et al. (2002) J. BioI. Chem., 18411-18410.

SL06 Cytokine gene promoter-based in vivo screening for identification of novel anti-inflammatory and
immunomodulatory herbal compounds/drugs
N-S. Yang V. Staniforth, P-F. Suo U.K. Singha, C-J. Li, Y-J. Chen, SoY. Wang, and L-F. Shyur
Institute of BioAgricultural Sciences, Academia Sinica, Taipei 115, Taiwan, ROC.

In recent years there has been an increasing interest in the use of Chinese herbal medicines for the treatment of
inflammatory and autoimmune diseases due to their reputed efficacy. It is desirable to understand the molecular
mechanisms by which these medicinal herbs mediate their effects in vivo. Cytokines are inducible glycoproteins
that play important regulatory roles in the immune system and are often used as therapeutic agents. Here we
present a new approach that utilizes cytokine promoter-driven luciferase reporter-gene expression as a target for
screening novel herbal drugs and evaluating their underlying molecular mechanisms in vivo. The promoter regions
of important human pro-inflammatory cytokines such as TNF-u and GM-CSF were isolated, cloned into pGL-3 vec-
tor and the resultant plasm ids were transfected into mouse epidermal tissues using a particle-mediated gene
gun. The blasted skin was treated with crude extracts, solitary test herbal compounds or inflammatory agents.
The naphthoquinones from Lithospermum erythrorhizon Sieb. & Zucc., in crude extract as well as the pure indi-
vidual compounds shikonin, isobutyryl shikonin, acetyl shikonin, dimethylacrylic shikonin and isovaleryl shikonin
showed significant dose dependent inhibition of TNF-u promoter activity induced by gene gun. The commercial-
ly available topical anti-inflammatory steroids hydrocortisone and betamethasone were also found to inhibit TNF-
u promoter activity in our system. Croton oil, a well-known skin inflammation inducer, readily increased the trans-
genic GM-CSF-Lux promoter activity by 7-fold over the original control, whereas shikonin effectively decreased
the GM-CSF promoter activity to IO-fold less than that of the inflamed controls. This investigation provides an in
vivo system to understand the possible molecular basis for the therapeutic properties of traditional herbal med-
icines and also a molecular screening method to identify the novel therapeutic and/or immune modulatory agents
for anti-inflammation and topical immunotherapy.
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SL07 Phytoequivalence of botanical derivatives: new perspectives
P. Morazzoni and E. Bombardelfi
Scientific Department, Indena S.p.A., Viale Ortles 12, 20139 Milan, Italy.

The possibility to standardize extracts is nowadays a feasible task due to the combination of strict conditions of
plants cultivation and/or harvesting (GAP) and rigorous industrial procedures for the extraction until the final pro-
duct (GMP).
By using this approach it is now possible to prepare very well characterized and reproducible extracts that can
be submitted to rigorous preclinical and clinical investigations according to pharmaceutical guidelines of western
countries. In several countries, such as USA, UK, Canada, Italy and others, standardized extracts are also com-
mercialized in non-pharmaceutical channels and they are commonly considered "dietary supplements" or
"nutraceuticals" .
Differently from the pharmaceutical market, where proprietary rights are considered a pivotal aspects and con-
sequently protected by specific rules, in these parallel fields, the correspondence between the documentation
and the composition of the products on the shelf is not a strict issue. This aspect is crucial causing a double
damage respectively to the consumers which are not guaranteed for safety and efficacy and to the producers of
standardized and well-documented products which have serious disadvantages in term of protection.
In this perspective, the problem of "phytoequivalence" is becoming more and more a strategic issue. Nowadays,
the utilization of sophisticated analytical techniques allows to recognize differences in composition of extracts
not only related to specific components but also to the unknown part.
The combination of specific HPLC analysis with semiquantitative IH- and/or 13C-NMR or NIR (Near Infra Red)
Spectroscopy represents a good approach to answer to the problem of phytoequivalence.
According to this combination of techniques, several products have been compared for their equivalence; in the
specific instances of Ginkgo biloba, Hypericum perforatum and grape seeds standardized extracts prepared by
different producers, it was possible to verify striking differences in term of composition profiles.

SL08 Transaminase and alkaline phosphatase activity in the serum of burn patients treated with highly puri-
fied tannic acid
S.B.A. Halkes a, A.J.J. Van den Berg a, M.J. Hoekstra b, J.S. Du Pont band R.W. Kreis b

a Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, Utrecht University, PO Box 80082, 3508 TB Utrecht,
The Netherlands; E·mail: S.B.A.Halkes@pharm.uu.nl.b Burns Research Institute, Red Cross Hospital, Vondellaan 13, 1942 LE
BeverwiJk,The Netherlands.

The use of tannic acid in the treatment of burns has a long and successful history (1). In the early nineties, pre-
liminary experimental and clinical studies confirmed these positive reports from the past and indicated that high-
ly purified tannic acid (HPTA) might be of interest as a valuable additional therapeutic regimen to improve long-
term wound-healing characterisitics after thermal injury (2,3). However, prior to introduction of HPTA on a broad-
er scale, previous publications on alleged hepatotoxic effects (1) must be negated. This necessitates further
establishment of the effects of HPTA on the liver, as well as to prove its general non-toxicity. As a first step in
such a safety evaluation, we report here on the results of a retrospective study into the serum transaminase and
alkaline phosphatase activity of burn patients already treated with HPTA (3). Temporary elevations in the activity
of gamma-glutamyl transferase, aspartate aminotransferase, alanine aminotransferase and alkaline phosphatase
were observed in both HPTA-treated patients and their matched controls. No statistically significant difference
(Student's t-test and multiple linear regression) was found between the two patient groups with respect to the
mean enzyme activities, calculated as the areas under the curve between five and 15 days post-burn. These
results seem to indicate that HPTA is not hepatotoxic, at least when applied to a burned area corresponding to
approximately ten percent of the total body surface. This is in agreement with the widespread and frequent use
of HPTA in the food, cosmetic and pharmaceutical industries.

Acknowledgement: The work described here is financially supported by Stichting Achmea Slachtoffer en Samenleving, leist, The
Netherlands. Dr. M. Rubens is acknowledged for interpretation and discussion of the clinical chemical data. Dr. H. J. A. Wijnne
is thanked for his helpful suggestions and assistance with the statistical analysis.
References: 1. Halkes S.B.A. et al. (20011 Wounds 13(4): 144-158. 2. Hoekstra M.J. et al. (1992) Pre·clinical investigation
report, no: 92871008, BRI, BeverwiJk.The Netherlands. 3, Kreis RW.and Vloemans A.F.P.M. (1992) Clinical pilot tnal report,
BRI, Beverwijk, The Netherlands.

SHORT LECTURES 50th Annual Congress of the Society for Medicinal Plant Research

mailto:S.B.A.Halkes@pharm.uu.nl.


Revista de Fitoterapla 2002; 2 (S1) 63

SLOg Red wine polyphenols promote endothelial nitric oxide release by enhancing endothelial nitric oxide
synthase expression
Jiirgen F. Leikert, Thomas R. Rathel, Angelika M. Vollmar and Verena M. Dirsch
Department of Pharmacy, Center of Drug Research, University of Munich, Butenandtstr. 5-13, D-81377 Munich, Germany.

Population based studies suggest a reduced incidence of morbidity and mortality from coronary heart disease
by moderate and regular consumption of red wine (1). Endothelial nitric oxide (NO) is a pivotal vasoprotective
molecule. In addition to its vasodilating feature, endothelial NO has anti-atherosclerotic properties by inhibiting
platelet aggregation, leukocyte adhesion, smooth muscle cell proliferation and the expression of genes involved
in atherogenesis (2). This study, therefore, examines the influence of red wine polyphenols on the regulation of
eNOS expression and subsequent NO synthesis focusing at putative long-lasting anti-atherosclerotic effects of
red wine. Treatment (20 h) of human umbilical vein endothelial cells (HUVECs) and of the HUVEC-derived cell line
EA.hy926 with a alcohol-free red wine polyphenol extract (RWPE) led to a dose-dependent (100-600 ~g/mL), sig-
nificant increase in NO release (up to 3.0-fold/HUVEC and 2.0-fold/EA.hy926) by use of the fluorescent probe
DAF-2 (4,5-diaminofluorescein). This effect was corroborated by the [l4C]L-arginine/L-citrulline conversion assay
in intact EA.hy926 cells. RWPE (20 h, 100-600 ~g/mL) also significantly increased eNOS protein levels up to l.8-
fold. Furthermore, we found an increased human eNOS promotor activity (up to l.9-fold) in response to red wine
polyphenols (18 h, 100-600 ~g/mL) as demonstrated by a human eNOS-luciferase reporter gene assay. We pro-
vide conclusive data showing for the first time that a RWPE increases eNOS expression and subsequent endothe-
lial NO release. Increased active eNOS levels may antagonize the development of endothelial dysfunction and ath-
erosclerosis supporting the view that red wine indeed may have long-term protective cardiovascular properties
mediated by its polyphenols.

Acknowledgements: We thank Dr. Wronique Cheynier, INRA-UMRSciences pour I'Oenologie, Montpellier for providing chemical-
ly characterized red wine polyphenol extract.
References: 1. Renaud, S. (19921 Lancet 339: 1523-1526. 2. Li, H. et al. (2000) J Pathol. 190: 244-254.

SL 10 Selective estrogenic activity of Vitex agnus-castus
V. Christoffel a , B. Spengler a, H. Jarry b, M. Metten band W. Wuttke b
a BIONORICAAG, Kerschensteinerstr. 11-15, 92318 NeumarktjOpf, Germany. b Division of Clinical and Experimental
Endocrinology, Department of Obstetrics and Gynecology, University of Gbttingen, Robert·Koch·Strasse 40, 37075 Gbttingen,
Germany.

Extracts of the fruits of Vitex agnus·castus (VAC) are commonly used for the treatment of premenstrual symp-
toms, corpus luteum insufficiency and menstrual cycle length disorders. In our screening programme for plant
extracts with estrogen-like activity we also included VAC. In a receptor-binding assay performed with recombinant
human ER the VAC extract BNO 1095 showed a preferential binding to ERI~ over ER", thus revealing the quality
of a phyto-SERM.
The extract was fractionated at Sephadex LH20 as stationary phase with 75% (v/v) ethanol as mobile phase.
Column dimensions were 500 cm x 5 cm, flow rate was adjusted with a pump to 1 mL/min. Aliquots of the efflu-
ent were tested for their binding strength to a cytosolic preparation from porcine uteri. Active fractions from this
assay were collected and submitted for differentiation reasons to a second binding assay to human recombinant
ERn or ERI~. The compound did not bind to the ERu but had clear affinity towards the ERI~.
Elucidation of the structure of the active compound was achieved by TLC, comparison of retention times in HPLC,
UV-VIS·spectroscopy, 1H- and 13C-NMR. The physico-chemical data of the isolated compound and apigenin used
as reference compound were identical.
Apigenin has been described to possess preferential binding activity to ERI~ over ER" by Kuiper et al. but to our
knowledge the compound was not yet described to occur in VAC, even if the occurrence of vitexin and isovite-
xin in the plant make the presence of the aglycone plausible.

References: Kuiper, GG. et al. (1997), Endocrinology, 138: 863-870.
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SLII Determination of estrogenic activity with use of an ER reporter gene system
C.J. Beukeimana, H.C. Quarles van Ufforda, B. van der Burgb, and A.J.J. van den Berga
a Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, Utrecht University, PO Box 80082, 3508 TB Utrecht,
The Netherlands; e·mail: C.J.Beukelman@pharm.uu.nl. b Netherlands Institute for Developmental Biology, Utrecht, The
Netherlands.

Phytoestrogens, widely distributed in the plant kingdom, are currently receiving considerable attention as a poten-
tial alternative therapy for a range of hormone-dependent conditions including post menopausal symptoms, pre-
vention of breast and prostate cancer, and protection against coronary heart disease and osteoporosis. The exis-
tence of two receptor subtypes ERn and ERj) with both their own tissue distribution and biological characteris-
tics, makes it of great importance to determine the receptor-specific activity of phytoestrogens. In our institute
we make use of 293 human embryonal kidney cells stably transfected with either ERn or ERI-Icombined with a
luciferase response element (reporter gene). In this system we are able to detect (our standard) 17-F>estradiol
at concentrations as low as 10.14 M; maximum responses are detected at concentrations of 10-11 M. The maxi-
mum response is taken as 100% and phytoestrogenic activities of several well-known compounds are expressed

as percentage of maximum response at a certain
concentration; see table below:
We conclude that the estrogenic potency of phytoe-
strogens is significant, in particular concerning
ERj). With the ER reporter gene system we posses
an elegant and efficient tool for screening of phy-
toestrogens in the plant kingdom and evaluation of
herbal extracts.

ER-u ER-Il
compound response conc. response I cone.
17B-estradiol 100 lO" M 100 I lO" M
Genistein 55 107 M 151 107 M
Daidzein 100 10' M 155 10' M
8-Prenylnaringenin 98 10.9 M 180 ! 10' M
Coumestrol 85 10' M 150 I 108 M

SL12 Leucamide A: a new cytotoxic heptapeptide from the Australian sponge Leucetta microraphis
G.M. Konig· S. Kehraus, and A.D. Wright
Institute for Pharmaceutical Biology, University of Bonn, Nussallee 6,53115 Bonn, Germany.

Leucamide A (1), a bioactive cyclic heptapeptide containing a unique mixed 4, 2-bisheterocycle tandem pair con-
sisting of a methyloxazole and thiazole subunit was isolated using RP HPLC together with the known compound
BRS1 (2), from the dichloromethane extract of the Australian marine sponge Leucetta microraphis. The planar
structure of leucamide A (1) was elucidated by employing spectroscopic techniques (NMR, MS, UV, and IR). Its
absolute stereochemistry was established by chemical degradation, derivatisation and chiral GC-MS analysis. A
conformational analysis of 1 was made using MMFF. Leucamide A (1) was found to be moderately cytotoxic
towards liver and stomach tumour cell lines.

OH OH

NH2

2
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SL13 New trends in the biochemistry and pharmacology of methoxylated lipids
N. M. Carballeira, M. Pagan, J. Alicea and D. Ortiz
Department of Chemistry, University of Puerto Rico, Rio Piedras Campus, PO Box 23346, San Juan, Puerto Rico 00931-3346.

The biochemistry and pharmacology of methoxylated lipids continues to attract much attention, in particular that
of alkylglycerol ethers and fatty acids bearing the methoxy group in the alkyl chain. An interesting group of
methoxylated lipids are the a-methoxylated fatty acids since the only naturally occurring «-methoxy fatty acids
known to date are those derived from the phospholipids of sponges (1-4). We examined the lipid composition of
a series of Caribbean sponges (Callyspongia tallax, Amphimedon complanata, Agelas dispar) and were success-
ful in identifying a novel series of 2-methoxylated fatty acids ranging in chain-length between C14 and CIS (2-4).
These fatty acids included linear chain saturated 2-methoxylated fatty acids between CI4-ClS, a series of novel
iso-anteiso branched-chain 2-methoxylated acids with chain lengths between ClS-C17, and also an unprecedent-
ed series of il6 normal chain 2-methoxylated fatty acids with chainlengths between C14 and CIS. Structure cha-
racterization was accomplished by means of gas chromatography retention times, gas chromatography-mass
spectrometry, and total synthesis. These findings revealed unprecedented fatty acid biosynthetic sequ-ences in
nature. The antiviral activity (against HIV-l) of the 2-methoxytetradecanoic acid, the shortest «-methoxylated fatty
acid known to date, will be discussed as well as its potential as a N-myristoyltransferase inhibitor. In addition,
some of the a-methoxylated fatty acids show selective antimicrobial activity against Gram-positive bacteria (MIC
= 0.35 rlmol/mD. Our present knowledge in this field, in particular the natural occurrence, biological activity, and
synthesis of this interesting group of lipids, will be discussed.

Acknowledgements: This work was supported by a grant from the National Institutes of Health (grant no. S06GM08102). We
thank Steven R. Turk (NIH-NIAID) and the Southern Research Institute for the antiviral testing. J. Alicea thanks Pfizer Inc. for an
undergraduate fellowship.

References: 1. Carballeira, N. M. (2002) Prog. Lipid Res., in press. 2. Carballeira, N. M., Alicea, J. (2002) Lipids, 37: 305-
308.3. Carballeira, N. M., Pagan, M. (2001) J. Nat. Prod., 64: 620-623. 4. Carballeira, N. M., Alicea. J. (2001) Lipids, 36: 83-
87.

SL14 Pentameric ellagitannins from Monochaetum multif/orum (Bompl.) Naudin, Melastomataceae
Jose Hipolito Isaza Martinez a, Hideyuki Ito band Takashi Yoshida b
a Universidad Tecnol6gica de Pereira, Facultad de Tecnologia, Escuela de Quimica, Grupo Polifenoles UTP, La Julita, A.A. 097,
Pereira, Colombia. b Okayama University, Faculty of Pharmaceutical SCiences, Dept. Of Pharmacognosy, Tsushima Naka, 700-
0082, Okayama, Japan.

Monochaetum multiflorum (Bompl.) Naudin, a shrub endemic
to Colombia, has been traditionally used as a topically appli-
cable remedy against infections and skin injuries. A previous
paper reported the isolation of nobotanin S (1) (tetramer),
and the first pentameric hydrolyzable tannin, named mel as-
toflorin A (2) (1).
This communication describes the isolation and structure
elucidation of two new pentameric ellagitannins, melastoflo·
rin B (3), [alD +62.9', ClS4H128011S, and melastoflorin C (4),
[alD +60.0', CI9SH1340126. Although the glucose proton sig-
nals in the IH·NMR spectrum were complicated owing to
overlapping around 5-5.2 ppm region, full assignments
were unambiguously achieved by a combination of IH-IH
shift correlation spectroscopy (COSy), total correlation spec-
troscopy (TOCSY), IH·IH J.resolved, GHMQC and HMBC
spectra.

Acknowledgements: Ministry of Education, Science, Sport and
Culture of Japan.

References: 1. Isaza M., J. H. et al. (2001) Heterocycles, 55(1):29-
32
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SL15 New anti proliferative kaurane-type diterpenes from Par;nar; spruce;
A. Bracaa, A. Armenisea, N. De Tommasib, C. Mattiab, G. Autoreb, S. Marzoccob, J. Mendezc and I. Morellia
a Dipartimento di Chimica Bioorganica e Biofarmacla, Universita di Pisa, Via Bonanno 33, 56126 Pisa, Italy. b Diparllmento di
Scienze Farmaceutiche, Universita di Salerno, Via Ponte Don Melillo, 84084 Fisciano (SA), Italy. c Escuela de Quimica, Facultad
de Ciencias, Universidad Central de Venezuela, Apartado de Correos 47102, Caracas 1020·A, Venezuela.

In the course of our investigations on Latin American medicinal and food plants, we have been studing many
Venezuelan species belonging to the Chrysobalanaceae with the aim of isolating as many secondary metabolites
as possible, for better phytochemical and chemotaxonomic characterization of the family, and for subjecting the
isolated compounds to biological screening on the basis of their structural relationships with similar metabolites
or known drugs (1, 2).
In this context we selected Parinari sprucei Hook. f., a tree up to 20 m in height growing in the Amazon forest
of Venezuela, whose fruits are edible and constitute part of the diet of the Indios living in the region of Cataniapo
river, where the plant was collected (3). The genus Parinari is phytochemically not deeply investigated: only few
species were studied leading to the identification of some nor-kaurene and ent-kaurene diterpenes (4, 5). In this
work we report the isolation, by modern chromatographic methods (Sephadex LH-20 and SPE column, HPLC),
and structural characterization of twelve new kaurane-type diterpenes from the leaves of P. sprucei by means of
high resolution 1D- and 2D-NMR (COSY-DQF, TOCSY, HSQC, HMBC, ROESY, and NOESY) experiments, as well as
by ESI-MS analysis. Since some kaurane diterpenes exhibited cytotoxic activity (6, 7) pure compounds obtained
were tested for evaluating their antiproliferative activity using three continuous cell lines: J774.A1, WEHI-164, and
HEK-293. The cell viability was assessed through an MD conversion assay (8). Some diterpenes showed good
activity in comparison with 6-mercaptopurine used as reference compound.

References: 1. Braca, A. et al. (1999) Phytochemistry 51: 1121-28. 2. Braca, A. et al. (2000) Planta Med. 66: 768-69. 3.
Toledo, C.L. et al. (1982) Flora de Venezuela, vol. IV. Ediciones Fundacion Educacion Ambiental. Caracas 4. Lee, I-S. et al. (1996)
Chem.-Biol. Interact. 99: 193-204.5. Garo, E. et al. (1997) Helv. Chim. Acta 80: 538-544. 6. Na, Z. et al. (2001) Phytochemistry
58: 179-83. 7. Houa, A.J. et al. (2000) J. Nat. Prod. 63: 599-601. 8. Setsuo, S. et al. (1990) Chem. Pharm. Bull. 38: 411-14.

SL16 Significance of medicinal plants in Northeast Brazilian health care - Farmacia Viva
M. von Fritschen a, W. Blaschek band F. J. de Abreu Matos c
a An der Bornhohl 36, 60437 Frankfurt. Germany. b Christian-Albrechts-Unlversitat zu Kiel, Pharmazeutisches Institut der
Universitat Kiel, Gutenbergstr. 76, 24118 Kiel, Germany.c Universidade Federal do Ceara, Laborat6rio de Produtos Naturais,
Campus do Pici, 60021-970 Fortaleza. Brazil.

Health care organisation in Brazil reflects the social structure of the country. High technology private care is avail-
able to the rich whereas the vast majority must make do with inadequate public care. Financial resources are
concentrated on the hospital sector of the few big cities and only 15% of public health funds are left for primary
health care. The majority of the population depends on self-medication. Medicinal plants are used in Brazil tradi-
tiona"y and there is widespread knowledge of therapeutically relevant species, knowledge which is in danger of
being lost or mixed with perverted versions of popular medicine currently in fashion. A confusing number of simul-
taneous plant names and the vast variety of adulterants and substitutes lead to high risk of erroneous applica-
tion of certain species. These risks are demonstrated by three examples of often used local plants: Plectranthus
barbatus Andr., Cymbopogon citratus Stapf. and Mentha x villosa Huds. In Northeast Brazil the comprehensive
and integrated pharmaceutical-social program "Farmacia Viva", ('living pharmacy') was created to help underpri-
vileged people correctly and effectively use those plants whose medicinal properties have been validated through
scientific study. The intention is to support communities in preparing their own natural medicine for primary health
care under technical supervision. Selected local plants are analysed for their active principles and therapeutic re-
levance and plant monographs are elaborated. Those plants which meet the specific needs of a distinct area are
selected. Health professionals and laypersons in the communities are oriented and supervised in the cultivation
and harvest of plants as well as the preparation and application of the phytotherapeutics. Direct contact and
exchange with local people provides additional empirical data to encourage new scientific studies. The "Farmacia
Viva" project is presented as an exemplary program to deal with the lack of governmental primary health care in
Northeast Brazil and to link scientific pharmaceutical expertise with traditional and popular knowledge of medi-
cinally relevant plants as a source for further scientific studies.

Acknowledgements: Heinrich-Boll-Stiftung Berlin.
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SL17 BioArena: hyphenation of OPLC with bioautographic detection
E. Tyihiik a.d, Zs. Kiraly-Veghely b , Gy. Kiitaya, P. Ott a and E. Mincsovics G.d
a Plant Protection Institute, Hungarian Academy of Sciences. H-1525 Budapest, P.O.B. 102, Hungary. b Research Institute for
Viticulture and Enology of Agricultural Ministry, Experimental Wine Cellar, H·I015 Budapest, Malata u. 4, Hungary. G OPLC-NITCo,
Ud., H·1119 Budapest, Andor u. 60. Hungary, d BIONISIS·OPLCS. A., Le Plessis Robinson, France.

Recently, the resistance of microbial strains to antibiotics is a big problem in the field of anti-microbial animal and
human therapy. Microbes have developed mechanisms of resistance to all classes of antibiotics available for sys-
temic use in humans. Therefore, the research of these resistance mechanisms and the search for new antibiotics
or antibiotic-like substances are actual tasks of the pharmaceutical science. The biological systems as microbes
or plants contain thousands of constituents and are a valuable source of new and biologically active molecules,
e.g. antibiotics or antibiotic-like substances. For their investigation, it is important to have suitable biological
assays and chemical screening methods. Among the bioassays, the direct bioautography is applicable to
microorganisms that can grow directly on a chromatoplate after the separation (1). There is a possibility for an
advantageous combination of the layer liquid chromatography with the direct bioautography, so all the steps of
the combined method (separation of the constituents, pre-conditioning, incubation, visualisation) are performed
on the same sorbent layer. It is obvious that a column system is not suitable for such investigations. Among the
layer liquid chromatographic techniques, over-pressured layer chromatography or optimum performance laminar
chromatography (in short form: OPLC) integrates the advantages of the conventional TLC/HPTLC and HPLC. The
combination of bioautography with the automated OPLC results in the so-called BioArena (2) as a complex bioau-
tography system which exploits attractively the advantages of OPLC giving compact spots and good resolution
and sensitivity. This system provided optimum conditions for the detection of ingredients from grapes, cabbage
and paprika as unique medicinal plants. However, BioArena generates also other advantageous features. It can
be used for studying the role of changeable incubation time in the mechanism of action of antibiotics and the
interactions between the microbes and the dye substance as well as other small and big molecules as co-factors
in the sorbent bed after OPLC separation.

References: 1. Botz,L., et al. (2001) In: Planar Chromatography (ed.: Sz. Nyiredy) , p. 489, Springer Budapest. 2. Tyihak, E.
et al. (2001), In: Proc. Planar Chromatography, Lillafured, Hungary, p. 3.

SL18 Biosensoric detection of the cysteine sulphoxide alliin
M. Keusgen a, M. Junger b,c, I. Krest a and M.J. Schiining b,G
a Institute for Pharmaceutical Biology, UniverSityBonn, Nussallee 6, D-53115 Bonn, Germany. b University of Applied Sciences
Aachen, Department of Applied Physics Engineering, Ginsterweg 1, D·52428 Julich, Germany. c Institute of Thin Films and
Interfaces, Research Centre Julich GmbH, D·52425 Julich, Germany.

Garlic (Allium sativum L.) and related species of the Alliaceae family are known for their cancer-protecting and
antiatherosclerotic potential. Sulphur containing flavour compounds are responsible for the characteristic smell
and taste of members of this family. These volatile flavour substances are formed by the action of alliinase (EC
4.4.1.4) on cysteine derivatives, when plant material is
disrupted (1). Intact bulbs contain mainly the odourless,
nonvolatile precursors such as (+)-S-(2-propenylJ-L-cys-
teine sulphoxide (alliin).
In the present investigation, an alliin-specific biosensor
exploiting immobilized alliinase has been developed.
Besides volatile compounds like allicin, also pH-active sub-
stances as pyruvic acid and ammonia were formed, which
can be detected by a pH sensitive electrode (2, 3).
Enzymically formed ammonia was detected either by a
potentiometric sensor based on an ammonia electrode or
a pH-sensitive electrolyte / insulator / semiconductor (EIS)
layer structure made of Al/p-Si/Si02lSi3N4. It could be
demonstrated with both methods that this biosensoric
method yielded results comparable to sensitivities
obtained by HPLC. Alliin concentrations down to 6xl0-6 M
could be quantified.

Jljlinase

Reference
Electrode

p-Slicon

Figure Experimentalset·up of the alliin biosensor lEIS).The
cavity abovethe alliinase·layercontainsthe samplesolution.

References: 1. Koch, P. and Lawson, L.D. (1996) Garlic: the science and therapeutic application of Allium sativum L. and relat-
ed species. Williams & Wilkins, Baltimore, pp. 1·227.2. Milka, P,et al. (1999) Pharmazie 54: 435-438. 3. Thust, M, et ai, (1996)
Anal. Chim. Acta 323: 115·121.
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SL19 Agrostemma githago L. Isolation of the toxic compounds and new approaches to their mode of action
Ph. Hebestreit and M.F. Melzig
Institut fur Pharmazie, Humboldt-Universital zu Berlin, Goethestr. 54, D-13086 Berlin, Germany.

In the course of our investigation of Agrostemma githago L. var. githago, a well known toxic member of the
Caryophyllaceae family, to date three triterpenoid saponins have been isolated with gypsogenin (31}hydroxy-
0Iean-12-en-23-al-28-oic acid) as aglycone 0), A combination of these particular saponin derivatives with a formyl
function in triterpene position 4 (3 ~g/ml) together with agrostin, a glycoprotein (M,: 27 kDa), showed compara-
ble toxicity against an endothelial ECV-304 cell line. In order to reproduce our results, we isolated Agrostin (3),
a ribosome-inactivating protein (RIP type 1) from the seed of A. githago. After extraction, filtration, centrifugation
and (NH4)2S04-precipitation, crude extracts were dialysed against 5 mM sodium-phosphate buffer (pH 6,5) and
applied to a Sephadex column (Sephadex G 50/75) and to a CM-cellulose column. M, values were determined by
polyacrylamide-gel-electrophoresis and quantification of the isolated protein was determined by the Bradford- and
the BCA-protein assay. Subsequent antigen-anti body-testing was undertaken for identification and quantification
of the protein. Fluorescent microscopy imaging is used for intracellular detection of stained Agrostin. In order to
obtain both active compounds from the seed material, we isolated an active Agrostemma-saponin from the seeds
of A. githago (2). Repetition of our in vitro experiments with both isolated substances revealed the expected to-
xicity. No analogy could be drawn between the observed induction of RIP-toxicity of Agrostin and the induction of
apoptosis by FAS-C-terminal tripeptide through Agrostemma-saponin, suggesting that these peptides use a dif-
ferent mechanism to penetrate through the cell membrane.

References: 1. Tschesche, R. et al. (1974) Chem. Ber. 107: 2710-2719. 2. Siepmann, C. et al. (1998) Planta Med. 64: 159·
164.3. Stirpe, F. et al. (1983) Biochem. J. 216: 617-625.

SL20 Cyclotides - plant defense peptides with anticancer lead potential
E. Svangard, U. G6ransson, P. C/aeson and L. Bohlin.
Division of Pharmacognosy, Department of Medicinal Chemistry, BMC, Uppsala University, Box 574, SE·751 23 Uppsala,
Sweden.

Several members of the Violaceae and the Rubiaceae plant families produce peptides of about 30 amino acids
with a remarkable 3-dimensional structure, including a head-to-tail cyclised backbone and three disulfide bonds
arranged as a cysteine knot. These peptides, referred to as cyclotides 0), have a potential role in the plant host
defense system (2).
We have developed specific methods for isolation and structure elucidation of cyclotides. A fractionation proto-
col is used for the isolation of highly purified cyclotide fractions and for the removal of substance classes know
to interfere with bioassays e.g., tannins (3-4). Examples of the methods used for structure elucidation, i.e. mass
spectrometry sequencing and homology modelling, are presented in this poster.
In addition, we show that cyclotides from Viola sp. have cytotoxic activity in human cell lines using a fluorometric
microculture cytotoxic assay (FMCA) (5). Activity profile of cyclotides differs significantly from those of anticancer
drugs in clinical use today, indicating a new mode of action (6), The dose response curves show a very sharp
profile, a phenomenon also described for a similar host defense peptide family, called defensins (7). A likely mode
of action, formation of pores in the cell membranes, is discussed.
The spectacular biological and chemical stable structure of the cyclotides and a possible new mode of cytotoxic
action, represent an interesting starting point in the design of new anticancer leads.

References: 1. Craik, D. et al. (1999) JMB 294: 1327-1336. 2. Jennings, C. et al. (2001) PNAS98: 10614·10619. 3. Claeson,
P. et al. (1998) JNP 61: 77-81. 4. Gbransson, U. et al. (1999) JNP 62: 283·286. 5. Dhar, S. et al. (1996) Br. J. Cancer. 74:
888-896.6. Lindholm, P. et al. (2002) Mol. Canc. Ther. 1: 365·369. 7. Bateman, A. et al. (1992) Peptides. 13: 133·139.
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SL21 Characterisation of St. John's wort extracts by multivariate analysis of spectroscopic data
G. Roos a, E. Bayer band K.-A. Kovar a
a University of TLibingen,Department of Pharmacy, Auf der Morgensteile 8, 72076 TLibingen,Germany. b Research Center for
Nucleic Acid and Peplide Chemistry. University of TLibingen,Auf der Morgenstelle 18, 72076 TLibingen.Germany.

Herbal medicines, produced from plant materials, often present a unique problem for manufacturers desiring the
characterisation, reproducibility and standardisation that are required of pharmaceuticals. This problem is pri·
marily due to the plurality of components contained in a herbal medicine and the large variation in composition.
For the majority of plant extracts there is no evident correlation to be found between pharmacological activity
and certain characteristic compounds. Although it is evident that the whole extract must be considered as the
therapeutic agent, the characterisation is carried out referring to one single -often inactive- compound.
Accordingly, there is a need to provide alternative methods for standardising complex botanical materials.
In our present work we choose a new approach for the classification of thirty different extracts of Hypericum per-
foratum adopting a method that has been developed in studies of "metabolic profiling" (1). We show the applica-
tion of proton NMR spectroscopy as a very general analytical chemical tool for the characterisation of crude plant
extracts. This technique can quantitatively and simultaneously detect all proton-bearing compounds and conse-
quently all relevant substance classes in the samples. However, the spectra obtained are too complicated to be
analysed visually. Therefore, the classification of spectra in this study was carried out using several multivariate
statistical methods: Principal component and discriminant analysis as well as nonlinear regression techniques
were used for the visualisation of the complex data set. In order to correlate the spectral data with pharmaco-
logical information, we describe the calibration of a quantitative model using a PLS algorithm. We also show that
principal component loading plots and factor spectra are an effective tool in the interpretation of the differences
between the substance composition of each extract.

References: 1. Holmes E., Bonner FW., et al. (1992) Molec. Pharmacol. 42: 922 - 930.

SL22 Ability of hederacolchiside Al to bind melanin may partly explain its strong antiproliferative activity
on human melanoma cells
E. Debiton, M. Borel and C. Barthomeuf
UMRUdA / INSERMU·484, Rue Montalembert, 63001 Clermont-Fd, France.

It was demonstrated that hederacolchiside Al (Hcol-Aj), a monodesmoside from Hedera colchica K. Koch, with
the sugar sequence O-L-rhamnopyranosyl (1 ~2)-(t-L-arabinopyranoside at C3 of oleanolic acid and a comple-
mentary glucopyranosyl moiety branched at C1 of arabinose, exhibits in vitro stronger anti-proliferative effects in
human malignant melanoma cell-line M4 Beu (lCso: ca 4.5 11M)than in a panel of carcinoma cells, with differen-
tial cytotoxicity versus normal fibroblasts (ICso: ca 7.5 11M)(1). The present study focused on mechanisms
involved in the stronger activity on melanoma cells. Complementary investigations on four melanoma cell-lines,
showed the weakest activity on human melanoma M3Dau, a cell-line which do not express melanin, suggesting
that the anti-melanoma activity of Hcol-AI, might be partly related to a specific ability to bind melanin. This hypo-
thesis was verified by in vitro experiments with a new NMR technique, high resolution magic angle spinning and,
insoluble synthetic melanin. IH spectra of Hcol-AI in 020 phosphate buffer pH 7.4 were recorded at 500 MHz
with a Bruker AVANCE ORX spectrometer fitted with a HRMAS probe, in presence and in absence of melanin.
Interaction with melanin was demonstrated by a concentration-dependent linear broadening of line-widths which
allows to determine the equilibrium dissociation constant (Kd) saponin-melanin.

Acknowledgements: INTASprogram (Project 01-2043).
References:1. Barthomeuf, C. et al. (2002) Planta Med. In press.
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SL23 A subcutaneous microdialysis method combined with ESI LC-MS analysis for studying the skin pene-
tration of tryptanthrin in Isatis extracts
C. Oberthur a, C. Heinemann b, P. Elsner b, M. Hamburger a and E. Benfeldt c
a Institute of Pharmacy, University of Jena, SemmelweisstraBe 10, D·07743 Jena, Germany. b Clinic of Dermatology, University
of Jena, Erfurter StraBe 35, D·07740 Jena, Germany. C Department of Dermatology, University of Copenhagen, Denmark.

Isatis tinctoria L. (woad, family Brassicaceae) is an old European and Chinese dye and medicinal plant with a well
documented history as an anti·inflammatory. Oral as well as topical application has been described in the ancient
herbals. The anti-inflammatory potential of woad was recently confirmed in a broad pharmacological screening
and the alkaloid tryptanthrin identified as an active principle with potent inhibitory properties on COX-2 and 5-LOX
catalyzed eicosanoid synthesis (I, 2). Topical application of Isatis extracts in the TPA-induced ear oedema model
in mice recently confirmed a significant anti-inflammatory effect in vivo. In view of a clinical study of Isatis extracts
in topical application, analytical tools were needed for a suitable monitoring of the skin penetration of active prin-
ciples in woad extracts.
Skin microdialysis allows for a time-resolved determination of local drug concentrations in volunteers (3). We
established and validated a method for tryptanthrin using pig foreleg as a model. Microdialysis was carried out
with a hollow fibre (i.d. 200 ~m, exclusion limit 5000 amu) placed in the dermis at 1 to 1.5 mm below the skin
surface. The flow rate of the dialysis fluid was 2 ~I/min. Defined solutions of tryptanthrin and woad-extracts were
applied onto the skin area above the fibre. Tryptanthrin concentrations in the dialysate were determined by ESI
LC-MS, using d8-tryptanthrin (4) as internal standard. A short, narrow-bore HPLC column (Purospher C-18 end-
capped, 3 ~m, 55 x 2 rnm i.d.) was used without eluent split and with detection in the SIM mode (LOD: 100 pg;
LOQ: 500 pg). In the pig forleg model, measurable tryptanthrin concentrations were found in the dialysate already
20 min after topical application of test compound or extract. Curves were recorded for 4,5 h. Depth of the fibre
and amount of tryptanthrin affected the concentrations in the dialysate. Tryptanthrin penetration from extracts
was proportionally higher than when a solution of pure compound was applied. Other extract substances may
thus enhance the penetration of the poorly soluble alkaloid.

References: 1. Danz, H. et al. (2001) Plant. Med. 67: 411-416. 2. Danz, H. et al. (2002) submitted. 3. Schnetz, E. et al. (2001)
Eur. J. Pharm. Sci 12(3): 165·174.4. Oberthiir, C. et al. (2002) Pharmazie, in press.

SL24 Development of analytical methods for the biosafety assessment of genetically modified organisms
J.R. loset a, C. Werlen a, P. Malnoe b, S. Schaerer b, E. Bonnel c and K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH·1015 Lausanne, Switzerland. b Station Federale
de Recherche en Production Vegetale de Changins, Route de Duillier,Case postale 254, CH-1261 Nyon, Switzerland.
C Germicopa, 1 allee Loeiz Herrieu, 29334 Quimper Cedex, France.

Due to the lack of scientific knowledge, the use of genetically modified organisms (GMO) in the food industry is
a major subject of controversy. Very recently, the concept of substantial equivalence of antinutrients was given
(l) to regulate the introduction of novel food to the European market opening the door to a new analytical chal-
lenge: how to evaluate the biosafety of genetically modified organisms? In this context, the development of new
techniques and methods of analysis for the collection of further comparative data through fingerprinting
(metabolome) and quantitative determination of plant secondary metabolites is of main concern in order to deter-
mine whether GMO constitute a risk to human health or the environment. Choosing the potato tuber as a model
of study, different genetically modified Bintje commercial potato variety were grown both in greenhouse and in
the field in order the increase resistance to late blight (Phytophtora infestans). A HPLC/UV method was developed
to quantify n-solanine and n-chaconine, the two major alkaloids found in potato tubers and well known for their
toxicity. A preliminary screening obtained with greenhouse grown potato tubers indicated significant quantitative
variations of both ({-solanine and n-chaconine between the original Bintje potato and the genetically modified
ones. In order to assess such results in a natural environment, genetically modified and unmodified Bintje pota-
to variety were grown in the field together with other commercial potato varieties. A LC/DAD-UV/MS method was
developed using the dichloromethane potato extract in order to obtain a fingerprint of the lipophilic constituents.
Comparison of the fingerprints of genetically modified and non modified potatoes showed significant quantitative
differences of some metabolites. Identification of these metabolites as well as quantification of ,,-solanine and
n-chaconine in these potatoes is on course.

Acknowledgements: The authors would like to thank the Office Federal de I"Environnement, des forets et du paysage of
Switzerland for financially supporting this project.

Reference: 1. Novak, WK et al. (2000) Food and Chemical Toxicology 38: 473·483.
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SL25 An in vitro: in vivo fusion system for optimised production of St. John's wort (Hypericum perforatum L.)
5.). Murch and P.K. Saxena
University of Guelph, Department of Plant Agriculture, Biotechnology Division, University of Guelph, Guelph, Ontario, Canada,
NIG 2Wl.

The efficient production of St. John's wort (Hypericum perforatum L.) requires a fusion of growing systems in con-
trolled environments to ensure that the biochemical profile of the resulting plant material has the highest possi-
ble quality. Wild harvested and cultivated St. John's wort has a broad diversity of chemotypes arising from spon-
taneous apomixis in seed development, pollenation, and environmental effects resulting in variable synthesis and
accumulation of specific compounds. Therefore, an in vitro system for clonal propagation via cytokinin-induced
de novo shoot organogenesis was developed to provide sterile, uniform plant material for investigations.
Exposure of etiolated hypocotyls or sterile stem segments to a medium containing 5 ~M thidiazuron (TDZ: N-
phenyl-N'-(l ,2 ,3-thidiazol-ylJ-urea) for 6-9 days with subsequent transfer to a medium devoid of growth regulators
resulted in the development of 25-40 shoots per explant. The regeneration protocol was used to generate a
series of selected lines originating from a single seed. In vitro propagated plantlets of line SJWI7 were trans-
ferred to a controlled environment greenhouse, acclimatized to a hydroponic system and grown to maturity for
tissue collection. Flowers were harvested from 2-month-old plants and subjected to biochemical analyses.
Hypericin, hyperiorin and pseudohypericin were present in the flowers at comparable concentrations to previous
reports for field-produced plant materials. Melatonin and serotonin, indoleamine neurohormones associated with
circadian rhythms and anti-oxidation pathways, were quantified in the in vitro plantlets and the in vivo flower tis-
sues. Melatonin was quantified in leaf (l.8 ~gjg), flower (4.4 ~gjg), stem (l.9 ~gjg), and etiolated hypocotyls
(59.8 ~gjg). Radiolabel from 14C-tryptophan was recovered as 14C-melatonin in sterile plantlets indicating
endogenous synthesis of the compound in St. John's wort. Analysis of the flower buds at six different stages
revealed that serotonin was present during the tetrad stage of anther development while melatonin was detec-
ted at high levels during uninucleate mircospore development. Together, these investigations have demonstrated
that a fusion of in vitro and in vivo systems can be effectively used for efficient production and discovery of novel
compounds in St. John's wort and other medicinal plants.

SL26 Synthesis, cytotoxicity and antiplasmodial activity of new indo'oquino'ine derivatives
L. Pieters a, S. Van Miert a, T. Jonckers b, A. Vlietinck a, R. Dommisse band G. Lemiere b

a Department of Pharmaceutical Sciences, University of Antwerp, Universiteitsplein I, B-2610 Antwerp, Belgium. b Department
of Chemistry, University of Antwerp. Groenenborgerlaan 171, B-2020 Antwerp, Belgium.

Based on the original lead neocryptolepine or 5-methyl-5H-indolo[2,3-bJquinoline, an alkaloid from Crypto/epis san-
guino/enta, a series of derivatives was prepared using a biradical cyclisation methodology. Starting from easily
accessible products, this approach allowed the synthesis of hitherto unknown compounds with a varied substitu-
tion pattern. As a result of steric hindrance, preferential formation of the 3-substituted isomers over the I-substi-
tuted isomers was observed when cyclising U(3-substituted-phenyl)-N'-[2-(2-trimethylsilylethynylJphenylJcarbodiimi-
des.
All compounds were evaluated for their activity against chloroquine-sensitive as well as chloroquine-resistant
Plasmodium falciparum strains, and for their cytotoxicity on human MRC-5 cells. Mechanisms of action were
investigated by testing inhibition of I~-haematin formation, and DNA interactions (DNA-methylgreen assay).
Neocryptolepine derivatives with a higher antiplasmodial activity and a lower cytotoxicity than the original lead
have been obtained. This selective antiplasmodial activity was associated with inhibition of fl-haematin formation.
2-Bromoneocryptolepine was the most selective compound with an IC50 value against chloroquine-resistant P. fal-
ciparum of 4.0 [lM in the absence of cytotoxicity (lC50 > 32 [lM). Although cryptolepine, a known lead for anti-
malarials also originally isolated from Cryptolepis sanguinolenta, was more active (lC50 2.0 ,..M), 2-bromo-
neocryptolepine showed a low affinity for DNA, in contrast to cryptolepine.
Although some neocryptolepine derivatives with a higher anti plasmodial activity than 2-bromoneocryptolepine
were obtained, these compounds also showed a higher affinity for DNA and/or a more pronounced cytotoxicity.
Therefore, 2-bromo-neocryptolepine is considered as the most promising lead from the present work for new anti-
malarial agents.
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AOOI Interpreting emic categories in ethnopharmacological research for anti-inflammatory natural pro-
ducts in etic terms
Alonso Verde a, Concepci6n Ob6n band Diego Rivera a

a Departamento de Biologia Vegetal, Facultad de Biologia, Universidad de Murcia, 30100 Murcia, Spain. Email: drivera@um.es.
b Departamento de Biologia Aplicada. EPSO, Universidad Miguel Hernandez, Orihuela, Alicante, Spain.

The research for new anti-inflammatory natural products is approached through the study of the traditional uses
in the Mediterranean Region of plants as remedies for inflammation-related pathologies. The concept of inflam-
mation is not generally understood by local population in the same sense as pathologists. Therefore it is neces-
sary to look more closely at the local concepts that means the use of remedies for inflammatory diseases.
The terms emics and etics were coined four decades ago by Kenneth L. Pike for defining the insider/outsider
debate in anthropology and further reinterpreted by Marvin Harris for ethnolinguistic research (1). The use of the
emic/etic approach for understanding the local categories of diseases has been explored in our study of three
mountain areas of Central Spain (2). We have determined as promising emic terms for anti-inflammatory rese-
arch: carne carta, carne ruida, hinchazones, artrosis, ciatica, dolor de huesos, dolor de rifiones, ojos sucios,
dolor de oidos, f/emones. These correspond in some cases with precise pathologies.
The repertory of remedies includes a wide list of plants ranging from Cistaceae of genus Helianthemum to many
Compositae and Labiatae species.

Acknowledgements: We are thankful to the Castilla La Mancha government for their funding through their environmental program.
Mr. Jose FaJardofor in field support.
References: L Pike K (1993) Talk, thought, and thing. The emic road toward conscious knowledge. Dallas: Summer Institute
of Linguistics, 85 p. 2_ Verde A (2002) Estudio etnofarmacol6gico de tres areas de montana de Castilla La Mancha. Murcia:
Universidad de Murcia.

A002 Evaluation of analgesic and topical anti-inflammatory activities of Hypericum canariense Land H_
glandulosum Ait_ in mice
R. M. Rabanal a, M. Hernandez-Perez band C.C. Sanchez-Mateo a
a Departamento de Farmacologia, Facultad de Farmacia, Universidad de La Laguna, cl Astrofisico Francisco Sanchez sin,
38071, La Laguna, Tenerife. b Departamento de Enfermeria, LU. de Enfermeria, Universidad de la Laguna, cl Campus de Ofra,
sin, 38071, La Laguna, Tenerife.

Hypericum genus (Hypericaceae) is represented by 10 species of flora in the Canary Islands. Some of these spe-
cies have been used as a vermifuge, diurectic, as well as wound healing, sedative, antihysteric and antidepres-
sant agent (1,2). In a previous study we reported that the methanol extracts from the aerial parts of Hypericum
canariense L. and Hypericum glandulosum Ait., endemic species of the Canary Islands, showed antidepressant
activity in mice (3). The aim of the present study was to investigate potential analgesic and anti-inflammatory acti-
vities for the methanol extract from the aerial parts in blossom of these species and for the chlorophorm, water
and butanol fractions obtained from them. Analgesic activity was assessed by the acetic acid-induced writhing
test and the tail flick test in mice. To evaluate the topical anti-inflammatory activity we used the acute tetradeca-
noylphorbol acetate (TPA)-induced ear inflammation model in mice. Statistical analysis was performed with the
Student's t-test.
Our findings showed that the methanol extracts (1000 mg/kg p.o.) and the butanol and chloroform fractions (500
mg/kg p.o.) of both species studied inhibited acetic acid-induced writhing with values ranging from 26 to 49 %.
Only the methanol extract, butanol and chloroform fractions from H. glandulosum were significantly active in the
tail flick assay, suggesting that they may have central analgesic properties. On the other hand, all the extracts
tested, with the exception of the aqueous fractions, significantly reduced the TPA-induced ear oedema with values
ranging from 49 to 78 % when they were administered topically at 1 mgjear. In conclusion, the results indicate
analgesic and topical anti-inflammatory activities in mice for the Hypericum species studied.

Aknowledgements: This work was supported by the Consejeria de Educacion, Cultura y Deportes del Gobierno de Canarias
(PI2000/105) project.
References: l. Darias, V. et al. (1986) J. Ethnopharmacol. 15: 169-193. 2. Darias, V. et al. (1989) J. Ethnopharmacol. 25: 77-
92.3. Sanchez-Mateo, C.C. et al. (2002) J. Ethnopharmacol. 79: 119-127.
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A003 Antiinflammatory activity of paepalantine in rat colitis induced by TNBS
L.C. Di Stasi a, D. Camuesco c, W. Vilegas b, J. Galvez c and A. Zarzuelo c
a Departamento de Farmacologia, Instituto de Biociencias, UNESP, Botucatu, SP, 18618-000, Brazil (ldistasi@ibb.unesp.br)
b Instituto de Quimica, UNESP,Araraquara, SP, Brazil, C Departamento de Farmacologia, Facultad de Farmacia, Universidad de
Granada, Granada, 18071, Spain.

Paepalantine, (9,l0-dihidroxy-5. 7-dimethoxy-l H-naphtol(2,3c)pyran-l-one), an isocoumarin isolated from
Paepalanthus bromelioides Silv., Eriocaulaceae (a Brazilian endemic shrub of the Serra do Cipo, MG, Brazill
shows chemical features related to several compounds with antioxidant, anti ulcerogenic and anti-inflammatory
activities as coumarins, flavonoids and other phenolics. For this reason, paepalantine was assayed in an experi-
mental model of rat colitis. Paepalantine was isolated from capitula by Silica-gel column chromatography (yield
0,35%) and chemically defined by lH-NMR, 13C-NMR and Infrared. Colitis was induced by administration of the 10
mg of trinitrobenzenesulfonic acid (TNBS) dissolved in 0.25 ml of 50% ethanol (v/v) by means of a Teflon can-
nula inserted 8 cm through the anus of animal. Rats were given 5, 10, 25, 50 and 100 mgjKg body weight of
the paepalantine orally for 3 days before colitis induction and 24 h thereafter. A TNBS control group and a nor-
mal (noncolitic) group were included for reference. Animals were killed 48 h after colitis induction and colonic
segments were scored for macroscopically visible damage and assayed for biochemical determinations: colonic
myeloperoxidase activity and total glutatione content. In addition, antioxidant activity of paepalantine (1-100 ~M)
was evaluated by inhibition of lipoperoxidation induced by ferrous sulphate plus ascorbic acid in liver membranes.
All results were tested for statistical significance using one-way ANOVA. The results obtained showed that oral
pre-treatment with 50, 25, 10 and 5 mgjKg of paepalantine attenuated macroscopic colonic damage. The be-
neficial effect produced by administration of 5 and 10 mgjKg was accompanied by an improvement in the oxida-
tive status due to prevention of glutathione depletion that characterizes this model of intestinal inflammation.
However, paepalantine had no effect on myeloperoxidase levels. The ICso of paepalantine on the inhibition of lipid
peroxidation in rat liver membranes induced by Fe/ascorbic was 38,5 ~M. All these results suggest that the
antioxidant properties of paepalantine can participe in its intestinal anti-inflammatory activity.

Acknowledgements: CNPq (Conselho Nacional de Desenvolvimento Cientifico e Tecnol6gico, FederalGovernment of Brazil, Proc.
200757/01-6).

A004 A glucosamino-oligosaccharide promotes early differentiation of normal human keratinocytes (NHK)
A. Deters a, E. Schnetz b, M. Fartasch band A. Hensel a
Glycopharmacy Research Group- Erlangen-wadenswil. a Hochschule Wadenswil, University of Applied Science, Pharmaceutical
Biotechnology, Gruental, CH-8820 Wiidenswil, Schweiz. b Friedrich-Alexander-Universitat Erlangen-Nurnberg, Department of
Dermatology, Hartmannstr. 14, D-91058 Erlangen, Germany.

Carbohydrates, in particular glucosamines, are important signal transduction components of skin cells.
Especially keratinocyte metabolism, growth and differentiation are influenced by carbohydrate epitopes of glyco-
proteins.
A dynamic cell culture system with normal human keratinocytes (NHK) and HaCaT cells was established to ena-
ble detailed investigations of effects of exogenous plant-derived poly- and oligosaccharides on cell physiology:
differentiation behaviour, proliferation rate, energy metabolism and cytotoxicity can be simultaneously determi-
ned by this screening system. In vitro study parameters therefore are the levels of involucrin and of keratins Kl
and K10 as differentiation marker, BrdU incorporation for quantification of cell proliferation, mitochondrial dehy-
drogenase activity and lactatedehydrogenase (LDH) as cytotoxicity marker.
Investigating the differentiation behaviour of normal human keratinocytes after incubation with different poly- and
oligosaccharides a glucosamino-oligosaccharid was shown to exhibit promoting effects on cell differentiation,
determined by the early protein marker involucrin and the late differentiation products keratin Kl and K10. In the
same way mitochondrial dehydrogenase activity of HaCaT cells could be increased by incubation with this glu-
cosamino-oligosaccharide while the proliferation rate was only weakly stimulated. Direct cytotoxic effects were
not observed. Structure-activity relation showed that the degree of polymerisation had a significant influence on
these physiological effects.
Because of its ability to promote differentiation with low stimulating effects on proliferation, short-chain glucosa-
mino-oligosaccharides could be an promising approach in medical treatment of skin diseases and cosmetic appli-
cations.
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AOOS A crude polysaccharide from Abelmoschus exhibits strong antiadhesive effects against Helicobacter
pylori in an in situ adhesion model on human gastric mucosa
C. Lengsfeld a, F. Titgemeyer b, G. Faller c and A. Hensel a
a Hochschule Wadenswil, University of Applied Science, Pharmaceutical Biotechnology, Gruental, CH·8820 Wadenswil,
Switzerland. b Lehrstuhl fUr Mikrobiologie, Staudstr. 5, 91058 Erlangen. Germany. c Pathologisch·Anatomisches Institut,
Krankenhausstr. 8·10, 91054 Erlangen, Germany.

Okra pod is the fruit of Abelmoschus esculentus (L.) Moench., Malvaceae. Originally grown in tropical Asia, the
plant has become a commonly cultivated crop in the (sub-)tropical regions of Africa, Latin America and Asia and
in some parts of the Mediterranian area. Okra is traditionally prepared as a vegetable and is used in traditional
medicine as a dietary meal in the treatment of gastric irritations, due to its high content of mucilages.
Accordingly, the main component of a crude fruit-extract is an acidic polysaccharide of the rhamnogalacturona-
ne-type with about 10% protein content (1). Here we report of studies with crude and purified polysaccharide
extractions from the mature okra fruit in an in situ-adhesion model on sections of human gastric mucosa with
Helicobacter pylori which is regarded to playa crucial role in the development of severe gastric diseases (2, 3).
Preincubation of Helicobacter-suspensions with 0.01 to 0.1 % solutions of the crude polysaccharide resulted in a
concentration-dependent decrease in the bacterial binding to the gastric mucosa of 13 to 67% (average values)
compared with the non-treated control suspension. Preincubation of the mucosal sections with 0.1 % solutions did
not result in a reduced binding. A 0.05% solution of a highly acidic ion-exchange fraction of the crude polysac-
charide exhibited 35% reduction, whereas an intermediately acidic fraction was ineffective. Toxicity studies with
the crude polysaccharide did not reveal inhibitory effects on bacterial growth in vitro. At present a protein diges-
tion of the crude polysaccharide is carried out to examine the role of the peptide fraction in the binding mecha-
nism. We regard the antiadhesive qualities of the crude polysaccharide to be due to synergistic effects of both
the glycan and the protein fractions in blocking bacterial surface receptors that coordinate the interaction bet-
ween host and parasite.

References: 1. Tomoda, M. et al. 11980) Chern. Pharm. Bull. 28: 2933·2940. 2. Falk, P. et al. (1992) Proc. Natl. Acad. Sci.
USA 90: 2035-2039. 3. McColl, K.E.L. (1997) J. Infect. 34: 7·13.

A006 In vitro bioadhesion of polysaccharides on human cell surfaces
R. Schwartz-Albiez band A. Hensel a
a Hochschule Wadenswil - University of Applied Science, Pharmaceutical Biotechnology, CH·8820 Wiidenswil, Switzerland.
b German Cancer Research Center, Depart. Tumor Immunology. 1m Neuenhelmer Feld 280, D-69009 Heidelberg, Germany.

Carbohydrate moieties of glycoproteins and glycosphingolipids are pivotal structures for cell-cell adhesion and
signal transduction between cells. This kind of transduction process is mainly triggered after the carbohydrate is
bound to an a cell-surface receptor, mediating signal cascades into the cell interior, initiating reactions during cel-
lular maturation, differentiation and activation.
The aim of the following study was to evaluate binding capacities of different plant-derived carbohydrates on a
variety of human cells by flow cytometry. We focused our attention on tumor cells and immune cells in order to
obtain systematic information on the respective cellular affinity to specific carbohydrate structures.
For preparation of fluorescent-labelled carbohydrates a micro-synthesis was established enabling us to substitute
any carbohydrate with a defined amount of FlTC. This coupling process using FITC-isothiocyanate, was shown to
be a direct and effective way to produce derivatives with a DS between 0,01 and 0,2. Labelled carbohydrates
(dextrans, arabinogalactan, rhamnogalacturonans from mistletoe and Hibiscus, different pectins and polygalac-
turonic acid) were assayed by flow cytometry for binding capacity on cells from the GI-system (CaC02, HT29),
on cells from immune system (primary lymphocytes, tonsillar T- and B-Iymphocytes, tumor cells (lung and colon
carcinoma). Evaluation clearly showed that carbohydrate binding was cell-specific and that the assay system was
appropiate for this task.
Especially polygalacturonic acid had strong affinity to gastrointestinal cells (CaC02, HT29 and CoI0320DM), while
polysaccharides with lower uronic acid density i.e. a higher esterification of uronic acids showed decreased affi-
nity to these cells. This binding was not only due to the acidic affects because neutral polymers (dextrans) also
had strong affinity to these gastrointestinal cells.
These results provide the basis for further functional assays on carbohydrate-mediated adhesion and signal trans-
duction.
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A007 Influence of Black Currant seed polysaccharides on normal human keratinocytes (NHK) and HaCaT
A. Deters a, E. Schnetz b, M. Fartasch b, B. Muller a and A. Hensel a
Glycopharmacy Research Group· Erlangen-wadenswil. a Hochschule Wadenswil, University of Applied Science, Pharmaceutical
Biotechnology, Gruental, CH·8820 Wadenswil, Switzerland b Friedrich·Alexander·Universitat Erlangen·NDrnberg, Department of
Dermatology, Hartmannstr. 14,0·91058 Erlangen, Germany

Black Currant (Ribes nigrum L., Grossulariaceae) extracts are part of several pharmaceutical and cosmetical
products because of the seed lipids and leaf anthocyanidines. No investigations have been done concerning
Black currant seed polysaccharides.
As part of an examination on polysaccharide effects on normal human keratinocytes (NHK) and HaCaT cells Black
Currant seed polysaccharides were isolated, purified and fractionated and subsequently tested on an influence
on skin cell physiology on primary keratinocytes (NHK) and on a standarized keratinocyte cell line.
In vitro study parameters included quantification of the proliferation rate (determined by BrdU-incorporation), ener-
gy metabolism (determined by mitochondrial dehydrogenase), differentiation behaviour of NHK measured by
involucrin- and keratin KI- and KIO- synthesis, and direct cytotoxicity as derived from analysis of lactatedehy-
drogenase titers of keratinocytes supernatants.
Incubation of NHK and HaCaT cells with polysaccharides of Black Currant seeds enhanced proliferation rate and
mitochondrial dehydrogenase activity significantly. No significant influence on differentiation parameters as involu-
crin and keratin KI and KIO synthesis of NHK was observed. LDH titer measurement showed only basic cyto-
toxic effects in regard to untreated keratinocytes.
Seed polysaccharides might extend the spectrum of possible applications of Black Currant in cosmetic and der-
matologic preparations or in cultures of keratinocytes because of their low cytotoxicity and their stimulating
effects on proliferation and energy metabolism of keratinocytes.

AOOS Influence of different mistletoe preparations on in vitro cell physiology of cancer cells
F. Sidler, D. Rickenbacher, A. Hensel and A. Viviani
Hochschule Wadenswil - University of Applied Science, Pharmaceutical Biotechnology, CH-8820 Wadenswil, Switzerland.

Adjuvant cancer therapy with mistletoe extracts is mostly performed by evaluation of the respective cancer type
and the status of the patient. In practice the receptiveness of the cancer cells to the mistletoe preparation is
mostly not considered. For this reason a systematic investigation was performed to clarify if mistletoe prepara-
tions from different host trees have different influence on cell proliferation of different cancer cells in order to
establish the first steps for an individualized adjuvant cancer therapy which could include an in vitro pre-investi-
gation on receptiveness of the tumor cells against mistletoe preparations, followed by choosing the optimal
preparation and concentration and then starting the therapy.
For this pre-investigation different cancer cell lines (HELA, MOLT-4, COR-L5I, MFM-223, HEK-293, etc.) were
treated with different commercial mistletoe preparations over a dose range between I and 1000 ~g/ml.
Subsequent determination of cell physiology parameters was performed (cell proliferation by cell counting and
BrdU incorporation, mitochondrial activity, LDH levels, apoptosis induction). The investigation clearly proved that
different mistletoe preparations influenced the cell proliferation and the mitochondrial activity of cancer cells to
an different degree: maximum of cytotoxicity was shown for mistletoe originating from apple trees against MOLT-4
cells, while other cell lines were more susceptible to mistletoe from oak. Minor activity was shown for pine mistle-
toe against all cancer cells. It was shown that the apoptosis-inducing potential of the different mistletoe prepa-
rations correlates to the respective contents of lectin and viscotoxins.
In further studies similar investigations were performed on primary cancer cells from different cancer systems
and the anti-proliferative effects of the different mistletoe preparations correlated to the cell status.
During these investigations it was shown that also the kind of in vitro cultivation may have an influence on the
receptiveness of cells against the mistletoe: HEK-293 cells cultivated with serum supplements were influenced
to a minor extend by mistletoe in the low-dose range (1 to I 0 ~g) compared to cells incubated in serum-free
media.
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A009 Anti-inflammatory constituents from Spinacia o'eracea L. leaves
AH. Abou Zeid a and AA Sleem b

a Pharmacognosy and Chemistry of Medicinal Plants Department, b Pharmacology Department, National Research Centre, Dokki,
Cairo, Egypt.

Spinach (Spinacia oleracea L.) is an annual herb of the family Chenopodiaceae. It is native to West Asia and at
present is widely cultivated in the world as one of the most popular vegetables (1). This major vegetable is con-
sumed in most developing countries after decoction of either its fresh or frozen leaves (2). A dry extract of
spinach was found to increase the activity of pancreatic enzymes due to stimulation of the pancreatic juice (3).
The spinach leaf protein concentrate was found to have a strong lowering effect on the serum cholesterol and
increase the concentration of some serum amino acids in rats fed on cholesterol free diet (4). The anti·oxidative
effect of spinach was studied by many authors (5,6).
In the current study, half kg of the fresh leaves of S. o/eracea were extracted with ethanol (95%) in a mixer then
filtered. The filtrate was concentrated under reduced pressure, water was added. The aqueous extract was
extracted with ether. The ether extract was evaporated to dryness and subjected to TLC. Four compounds, three
triterpenoidal and one steroidal were isolated and purified by PTLC using different solvent systems. They were
identified by determination of their MP, IR, MS and lH NMR spectra. They were identified as eupha-8,24-dien-3'1-
01 (euphol), 9'1-euph-7-en-3-one, eupha-7,24-dien-3'1-01 (butyrospermol), and 24,,-ethyl-5,,-cholestadien-3,1-01
(ec -spina sterol). The anti-inflammatory activity of three doses of the ether extract was investigated using a report-
ed method (7). The results showed significant, dose dependant anti-inflammatory activity. These results are in
agreement with those reported about the marked anti-inflammatory activity exhibited by euphol and the other
tested triterpenes (8).

References: 1. Aritomi, M. and Kawasaki, KT. (1984) Phytochemistry, 23(9). 2043-2047. 2. Ferreres, F., Castaner, M. (1997)
Phytochemistry, 45 (8),1701·1705.3. WOjcicki, J., Baskiewicz, Z., (1981) Herba Pol., 27, 133·138.4. Satoh, A., Hitomi, M.
(1995) J. Nutr. Sci. Vitaminol, 41, 563-573. 5. Cao, G., Shukitt, H.B. (1999) Appl. Physiol., 86(6), 1817·1822. 6_ Soler·Rivas,
C., Espin, J. (2000) Phytochem. Anal., 1115), 330-338. 7. Winter, GA, Risley, LA. (1962), Proc. Soc. Exp. BioI. Med., 1544-15.
8. Yasukawa, K., Akihisa, T. (2000) J. Pharm. Pharmacol., 52, 119-124.

AOIO Antioxidant and anti-inflammatory effects of epigallocathecin gallate, a major cathecin from green tea
ME Figueira a.b, H. Mota-Fi/ipe a,b, B. Sepodes b, R. Pinto b, M.I. Barroso band J.M. Giao-T.-Rico a
a Centro de Farmacologia Exp. e Clinica (Fac Medicina), 1600 Lisboa. b Unidade de Farmacologla e Farmacotoxoxicologia (Fac.
Farmacia), Av das Fon;as Armadas, 1600 Lisboa, Portugal.

There is considerable epidemiological evidence that green tea drinking lowers the risk of heart disease. However,
the mechanism by which green tea can be protective is unknown. However, a potential mechanism for such effect
involves inhibition of lipid peroxidation by polyphenolic antioxidants. One of most important compounds in this
group is (+epigallocatechin gallate (EGC).The aim of the present work was to evaluate (I] the effect of the green
tea consumption on the lipidic profile of healthy volunteers; (il] the effect of the EGC on the lipidic profile and paw
oedema formation induced by carrageenan in the rat; (iiI] the effect of EGC on the cytotoxicity induced by hydro-
gen peroxide in isolated human fibroblasts. The lipidic profile of 15 volunteers (after 1500 ml/day of green tea
during 15 days) was determined by an autoanalyzer (Hitachi) through an spectrophotometrical method. Rats were
treated with EGC (5 mg/kg, p.o.) during 15 days. In one group, carragenaan was administered in the right paw,
after 4 hours the paw volume was determined in a plethysmometer. In an other group, blood was collected for
determination of the lipidic profile. Human fibroblasts cultured in 96-well plates were subject to H202 (3 mM) for
4 hour. Cellular viability was determined by MIT assay. All the comparisons were done by one-way ANOVA, fol-
lowed by Bonferroni's test (significant when P<0.05). When compared with the initial values (day 0), treatment
with green tea for 2 weeks resulted in a decrease of total cholesterol, LDL, triglycerides and total lipids. No dif-
ferences were observed in HDL levels. In rats treated with EGC for 2 weeks no significant changes were observed
on the lipidic profile but an inhibitory effect was verified on the paw oedema formation. In concentrations from
0.03 mM, a concentration-dependent protection against cellular injury H202-induced was observed in human
fibroblasts. Our results suggest that consumption of green tea may be associated to a better lipidic profile. EGC,
a major green tea catechin component, seems to be, at least in part, responsible for some of the beneficial
effects described. In fact, in the rat, EGC had no significant effect on the lipidic profile but showed a marked anti-
inflammatory action, as well as an antioxidant effect in cultured human fibroblasts.
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AOll Effects of an antirheumatic Turkish folk remedy on in vitro cytokine production
E. YesiJada J, H. Taninaka a, Y. Takaishi a, Y. Ohmoto C and S. Akamatsu c
a Faculty of Pharmacy, Gazi University, Hipodrom. 06330, Ankara, Turkey. b Faculty of Pharmaceutical Sciences, Tokushima
University, 1·78 Shomachi, Tokushima 770·8505. c Cellular Technology Institute, Otsuka Pharmaceutical Co., Ltd., Kagasuno,
Tokushima 771-0192, Japan.

Daphne oJeoides Schreber ssp. oJeoides (Thymelaeaceae) is used for the treatment of various inflammatory disor-
ders, i.e., rheumatic pain, lumbago and fever in Turkish folk medicine (1). Liposoluble fractions (i.e. hexane and
chloroform fractions) of MeOH extract were shown to possess potent in vitro inhibitory effects on interleukin-lu
(IL-l a) and tumor necrosis factor-.:t (TNFu) (2). Seventeen compounds were isolated from the ethyl acetate sub-
fraction of the plant through activity-guided fractionation technique and tested for their effects on macrophage-
derived cytokines, IL-lu, IL-lfl and TNFa. Diterpenoids genkwadaphnin and 1,2-dehydrodaphnetoxin as well as
a coumarine derivative, daphnetin, were shown to possess potent inhibitory activity.
Apart from the above-mentioned compounds; seven of the isolated compounds were selected and tested for their
effects on various other interleukins; IL-2, IL-4, IL-S and interferon~1 (lFN),). Diterpenoids; gnidilatin, genkwadaph-
nin-20-palmitate, gnidicin-20-palmitate and a lignan derivative (matairesinoi) of the plant were shown to possess
potent IL-2 releasing activity. Gnidilatin, the most potent compound, was further investigated by using in vitro
models for its effects on IL-la, IL-lfl, IUra, IL-5, IL-6, IL-10, TNFu, GM-CSF, M-CSF, LD7S. For the in vivo toxi-
city assessment, effect of gnidilatin on body weight and organ weights (liver, spleen and kidney) as well as on
liver enzymes (GOT and GPT) and in erythrocyte and leukocyte numbers were investigated in rats and was found
safety up to 10 g/100 g b.w. concentration.

References: 1. Yesilada. E. et a1.1l995) J Ethnopharmacol. 46: 133-152.2. Yesilada E. et a1.1l997) J Ethnopharmacol. 58:
59-73.

AO12 Inhibition of interleukin-8 production by structurally different sesquiterpene lactones
M. Lindenmeyer a, R. Murillo b, V. Castro b, G. Mora c and J. Merfort J

a Institute of Pharmaceutical Biology, Albert-Ludwigs-Universitiit Freiburg, Stefan-Meier-Str. 19, 79104 Freiburg, Germany.
b Escuela de Quimica and Ciprona, Universidad de Costa Rica, San Jose, Costa Rica. c Facultad de Farmacia and Ciprona,
Universidad de Costa Rica, San Jose. Costa Rica

Sesquiterpene lactones (SLs) are known to possess potent anti-inflammatory activities. In previous studies we
have shown that they exert this effect in part by inhibiting activation of NF-KB, a central mediator of the immune
response (1). This protein regulates the transcription of various pro-inflammatory and immunoregulatory
cytokines such as IL-l, IL-2, IL-6, IL-S and TNF-!1 as well as genes encoding for enzymes like COX-2 and iNOS
(2). Recent data demonstrated that SLs not only inhibit activation of NF-KB, they also suppress the production of
pro-inflammatory cytokine production (3).
In this study we focuse on Interleukin-S (lL-S), that has been implicated in a variety of inflammatory diseases like
rheumatoid arthritis, psoriasis and various cancer diseases. IL-S is secreted by a wide variety of normal and
tumorigenic human cell types and can be induced by various stimuli, such as LPS, IL-l and TNF-!1. It is an impor-
tant activator and chemoattractant for neutrophils and induces e.g. their degranulation followed by the release
of I)-glucuronidase or elastase (4). Previously, parthenolide and isohelenin have been reported to inhibit IL-S syn-
thesis (3), To gain further insight into their structure activity relationships, we investigated several SLs from the
eudesmanolide, guaianolide, pseudoguaianolide and germacranolide type for their effect on IL-S production by
enzyme-linked immunosorbent assay. We show that SLs inhibit the release of IL-S in a dose-dependent manner
at micromolar concentrations (IC50 values in the range of 0.5-30 j,lM). SLs with an a-methylene),-Iactone func-
tion and a conjugated carbonyl group were most active. Inhibitory concentrations correlated well with those ne-
cessary for inhibition of the transcription factor NF-KB.

References: 1. Rungeler, P. et a1.1l999) Bioorg Med Chem 7: 2343-2452. 2_ Barnes, R. and Karin, M. (1997) N. Engl. J Med.
336: 1066-1071. 3. Mazor, R.L. et al. (2000) Cytokine 12 (3): 239-245. 4_ Wuyts, A., Proost, P., Van Damme, J1l998) The
Cytokine Handbook. Academic Press. San Diego, USA.
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A013 Investigation of potential anti-inflammatory properties of Solanum dulcamara extracts by measuring
cyclooxygenase inhibition in vitro
R. Jaggi a, U. Simmen b, U.Wurgler a, M. Borner c, I. Rasel C and M. Weiser C

a Vitaplant AG, Benkenstrasse 254, CHAI08 Witterswil, Switzerland, b Institut fUr Pharmazeutische Biologie, Universitat Basel,
Benkenstrasse 254, CHAI08 Witterswil, Switzerland, C Biologische Heilmittel Heel GmbH, Dr.·Reckeweg Strasse 2A, D·76532
Baden·Baden, Germany

The pharmacological action of many non-steroidal anti-inflammatory drugs is mediated by inhibiting the activity of
cyclooxygenase 1 (COX 1) and 2 (COX 2). These key enzymes in the biosynthesis of pro-inflammatory
prostaglandins also represent attractive targets for the in vitro screening of potential anti-inflammatory proper-
ties of plants. Purified COX-l from ram seminal vesicle and COX-2 from sheep placenta were used in in vitro
assays to study the effect of plant preparations on COX activity 0), The inhibitory potential of Solanum dulca-
mara was evaluated by determining the IC50 values (extract concentration that reduces the maximal enzyme
activity by 50 %). Based on their different steroidal alkaloid content (as judged by TLC analysis) 3 ethanolic
Solanum dulcamara extracts (Biologische Heilmittel Heel GmbH, Baden-Baden, Germany) were selected and tes-
ted. All extracts produced a concentration dependent reduction of the prostaglandin E2 synthesis and showed an
identical ranking of their inhibitory potentials for both COX isozymes (IC50 values ranging from 20 to 150 ~g/ml
for COX I, and 100 to 700 ~g/ml for COX 2). This method represents a convenient in vitro model for the rapid
screening of the anti-inflammatory potential of plants of different origins. Furthermore, monitoring the COX
inhibitory activity allows optimising extraction methods for the production of anti-inflammatory plant products.

Acknowledgements: Biologische Heilmlttel Heel GmbH, Baden·Baden, Germany.

References: 1. Blasey H.D., et al. (1997) Cytotechnol. 24: 65·72.

A014 Bioassay-oriented studies of Vernonia colorata
G. Ciolfi a, C. Pizza a, R. Sanogo b, F. Venturella c, D. Diallo band N. De Tommasi a
a Dipartimento di Scienze Farmaceutiche. Universita di Salerno. Via Ponte Don Melillo, 84084 Fisciano (SA). Italy. b Department
Medicine Traditionelle, B.P. 1746, Bamako. Mali. C Dipartimento di Scienze Botaniche. Universita di Palermo. Via Archirafi 20.
90123 Palermo. Italy.

In the search for bioactive principles from African medicinal plants. we examined Vernonia colorata (Willd) Drake
(Asteraceae), a plant used in African folk medicine as a herbal remedy against dermatosis. fever, rheumatism,
and liver diseases O. 2). Previous pharmacological and phytochemical studies of the extracts of the drug showed
the presence of antiparasitic and antibacterial sesquiterpene lactones (3, 4).
To evaluate the anti-inflammatory activity of V. colorata, a bioassay-oriented fractionation has been carried out.
The petroleum ether, CHCI3, CHCl3-MeOH, and MeOH extracts of V. colorata aerial parts were evaluated for their
ability to inhibit the carrageenin-induced oedema in rat paw (5). The highest activity was exerted by the chloro-
form-methanol extract. The bioactive chloroform-methanol extract was fractionated with chromatographic meth-
ods such as Sephadex LH-20, DCCC, HPLC to yield 5 fractions (I-V). The most active fractions were II (4.0 mg/kg
po) and III (3.2 mg/kg po), both inhibiting the oedema by 50.5 and 42.7% (3h). respectively. Fractions II and III
were further fractionated to give three new polyhydroxylated stigmastane-type having a 1\.8191,1\.14(151-steroidcyclic
system and two androstane-type steroids. The structural elucidation of all compounds was based on spectro-
scopic techniques, mainly through high resolution NMR (DQF-COSY, HSQC, HMBC, ID-TOCSY, ID-ROESY) exper-
iments. All the isolated compounds were tested for evaluating their anti-inflammatory activity: two polyhydroxy-
lated stigmastane steroids showed a good activity in comparison with indomethacin used as reference com-
pound.

References: 1. De Simone, F. et al. (2001) "Anti·HIV Aromatic Compounds from Higher Plants". In: B,oactive Compounds from
Natural Sources. Isolation Characterization and biological properties. C. Tringali ed .. Taylor & Francis. London. 305·35. 2.
Sanogo. R.. et al. (1997) Phytochemistry •. 47: 73·8. 3. Igile. G. et al. (1995) J. Nat. Prod. 58: 1438A3. 4. Rabe. T.. et al.
(2002) J. of Ethnopharmacol. 80: 91A. 5. Gasquet. M. et al. (1985) Eur. J. Med. Chem-Chim. Ther. 20: 111·15.
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AO 15 Bioassay-guided fractionation of extracts of basidiomycetes for inhibitory activity on collagenase and
elastase
B. Rennert a, G. Reznicek band M.F. Melzig a
a Institut fUr Pharmazie, Humboldt·Universitatzu Berlin, Goethestr. 54, 0-13086 Berlin, Germany. b Institut fUr Pharmakognosie,
Universitat Wlen. Pharmaziezentrum, Althanstr.14, A-I090 Wien, Austria.

In a previous study we reported the ability of dichloromethane extracts of basidiomycetes to inhibit the activity
of the metalloendopeptidase Clostridium histolyticum collagenase (EC 3.4.24.3) and the serine proteinase human
neutrophil elastase (EC 3.4.2l.37) (1). The bioassay-guided fractionation led to the isolation of free fatty acids
(stearic acid, palmitic acid, linoleic acid).
We extracted the fruit bodies of Heterobasidion annosum (Fr.) Bref. and Lactarius deterrimus Grog. with
dichloromethane. The separation of the active fraction was performed by column chromatography on silica gel
for several times. The final separation and the identification of the free fatty acids was performed by GC-MS. For
the GC determination, the fatty acids were esterified to their methyl esters. The identification was carried out
comparing the retention times of reference substances and their mass spectra. The quantification of the fatty
acids was performed using an internal standard.
We characterized the pharmacological activity by enzyme assays. We estimated the activity of the collagenase
by degradation of resorufin-Iabeled casein fluorimetrically (2). The determination of the elastase activity was per-
formed by a spectrophotometrical method using a 4-nitroanilide peptide substrate (3).
The results of the quantification of the free fatty acids correlated with the results of the collagenase assay. The
results of the determination of the free fatty acids and the results of the elastase assay differed. Thus, we can
assume that there are additional elastase-active compounds in the extracts.

References: 1. Rennert B. and Melzig M.F. (2002) Phytother. Res. 16 (51): 581-83. 2. Twining 5.5. (1984) Anal. Biochem.
143: 30-34. 3. Melzig MJ., Loser B. et al.(1999) Pharmazie 54: 712.

A016 Effects of propolis on hypoxanthine-xanthine oxidase-induced toxicity in cultivated endothelial cells
and on the inhibition of neutrophil elastase activity
G. Beyer and M. F. Me/zig
Humboldt-Universityof Berlin, Institute of Pharmacy, Goethestr. 54, 10437 Berlin, Germany

Propolis is used by bees (Apis mellifera) as a glue to seal the hives and to protect the beehive against outside
invaders and enemies. It is collected from different plant sources and contains, depending on the region of col-
lection, different polyphenolic compounds such as flavonoids, phenolic acids and its esters, fatty acids, diter-
penic acids and other compounds (1). Propolis is appreciated for its antibacterial, antifungal, anti-inflammatory
and immuno-stimulating activities.
We evaluated the free radical scavenger activity and the inhibition of neutrophil elastase activity of different
ethanolic and water extracts of propolis.
We tested the decline of endothelial cells (ECV-304 ceil-line) after oxidant injury with hypoxanthine-xanthine oxi-
dase and determined protection provided by propolis and its constituents chrysin, caffeic acid and its phenethyl
ester. In these experiments the cells were incubated with both hypoxanthine-xanthine oxidase and test substance
for 1 h.
The 70% ethanolic extract of propolis demonstrated the strongest beneficial effect. It showed a 50% restitution
of cells at a concentration of 1.1 ~g/ml. The scavenging efficiency of a purchased 85% ethanolic extract of
propolis was weaker (EC50 = 2.8 ~g/ml).
Both extracts showed a significant inhibition of human neutrophil elastase activity (lC50 = 3.4 ~g/ml and 2.4
~g/ml respectively).
The inhibition of neutrophil elastase activity and protection of endothelial cells against oxygen radicals contribute
to an anti-inflammatory effect of propolis which was shown for both chronic and acute inflammations in rat adju-
vant arthritis (2).

References: 1. Velikova, M., Bankova, V. et. al. (2000) Z. Naturforsch. 55 c, 790- 793. 2. Park, E. H., Kahng, J. H. (1999)
Arch. Pharm. Res. 22, 554-558.
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AO17 Re-evaluation studies on Grindelia robusta Nutt.
B. Gehrmann and M. F. Me/zig
Institute of Pharmacy, Humboldt University of Berlin, Goethestr. 54, D-13086 Berlin, Germany.

Grindelia robusta Nutt., gum weed, is native to Southwestern United States, Central America, and parts of South
America. The herb of Grindelia has been used in traditional medicine as an expectorant and sedative (1). The
Commission E monograph indicates catarrhs of the upper respiratory tract (2).
For extract preparation dried flowering tops and leaves of the herb were used applying solvents of different pola-
rity. The extracts were tested for their polyphenolic compounds by a rapid TLC method utilizing the horizontal
DESAGA H-chamber. The TLC conditions were optimized for the application to partly resinous grindelia herb
extracts in order to provide a fast and efficient separation. Regarding the fact that grindelia herb is included in
the German Homeopathic Pharmacopoeia (HAB) 2000, the homeopathic tincture of Grindelia herb additionally has
been investigated.
Extracts containing phenolic compounds such as flavonoids and carbonic acids (e. g. chlorogenic acid, caffeic
acid, vanillic acid, p-coumaric acid, ferulic acid) were further submitted to a neutrophil elastase assay an enzyme
belonging to the chymotrypsin family of serine proteinases (S1) with a pH optimum close to neutrality (3). The
extracts (1000 ~g dried extract /500 ~I) were tested on the enzymatic activity of neutrophil elastase showing a
remarkable inhibitory effect higher than 50% indicating an anti-inflammatory potential. The different extracts were
characterized by their inhibitory activity against human neutrophil elastase.
The results obtained offer a further step towards re-evaluation of herbal extracts from G. robusta Nutt., a tradi-
tional medicinal plant which has formerly been listed in both American and European pharmacopoeias.

Acknowledgements: Thanks are due to PD Dr, R. Schenk, Agricultural Faculty, Humboldt University of Berlin, for providing plant
material.
References: 1. Grieve, M. (1931, rev. ed. 1971/1996) A Modern Herbal, Barnes and Noble Inc., New York. 2. Anon. (1991)
BAnz (Federal German Gazette) No. 11, ATC code: R07AX. 3. Melzig, M. F. et al. (2001) Pharmazie 56,12,967-970,

AO 18 The different anti-inflammatory activities of polymeric sub-fractions from Symphytum asperum and
S. caucasicum might be related to differences in diferulate composition
C. Barthomeuf., V. Barbakadze band E. Kemertelidze b

• UMR-INSERMU-484, Laboratoire de Pharmacognosie et Biotechnologies, Faculte de Pharmacie PI. H. Dunant, 63001
Clermont-Fd, France, b Institute of Pharmacochemistry, Georgian Academy of Sciences, 380059 Tbilissi Georgia.

It was demonstrated that a water·soluble high molecular weight (> 1000 KDa) polymeric sub·fraction isolated
from the roots of Symphytum asperum Lepech (Boraginaceae) (Sa-HWS) inhibits in a dose-dependent manner (i)
the generation of superoxide anion (IC50: 5 ~g/ml) and (ii) the degranulation of azurophil granules in PMA-acti-
vated peritoneal rat leukocytes (IC50: 41. 7 ~g/ml) and therefore, inhibits NADPH oxidase activation in primed
leukocytes suggesting anti-inflammatory activity (1). The present study demonstrated that Sc-HWS, a similar sub-
fraction isolated from the roots of S. caucasicum Bieb., (i) exhibits similar properties and (ii) despite a weaker
activity (IC50 for inhibition of superoxide generation: 13.7 ~g/ml and IC50 for inhibition of azurophil degranulation:
more than 100 ~g/ml), may participate, together with saponins, in the global activity of water-soluble extracts
from S. caucasicum roots, traditionally used as anti-inflammatory agents. HPLC and GC-MS analysis argue for the
presence of hydroxycinnamic aCid derivatives in the two sub-fractions, at sufficient amounts to influence proces-
ses involving free radical-mediated injury. The stronger activity of Sa-HWS compared to Sc-HWS might be partly
related to a different qualitative and quantitative composition in diferulates.

Reference: 1. Barthomeuf, C.M. et al. (2001) J Agric Food Chem, 49, 3942·46
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A019 Tetrahydroamentoflavone from Semecarpus anacardium and its effect on COX-l/COX-2 catalysed
prostaglandin biosynthesis.
C. Selvam, San;ay M. Jachak and C.L. Kaul
Department of Natural Products, National Institute of Pharmaceutical Education & Research. Sector·67, SAS Nagar 160062,
Punjab, India.

Semecarpus anacardium L. (Anacardiaceae), nuts have been used in Ayurvedic medicine for the treatment of neu·
ritis, rheumatoid arthritis and helmintic infection 0,2). A chloroform extract of the nuts significantly reduced acute
carrageenan-induced paw oedema in rats and was active against the secondary lesions of adjuvant-arthritis (3). The
antiarthritic activity of S. anacardium extract was also studied through the stabilizing action of the extract on lyso-
somal membranes (4). The above ethnomedicinal background of S. anacardium nuts, for the treatment of arthritis,
prompted us to undertake this study. Our main objectives are i) to screen various extracts of S. anacardium for
COX-ljCOX-2 inhibitory activity ii) to isolate the active compounds using bioassay directed fractionation.
The powdered seeds (l.0 Kg) were extracted with n-hexane, chloroform, ethyl acetate (EtOAc) and methanol
(MeOH), using Soxhlet apparatus. The EtOAc and MeOH extracts were tested in COX-ljCOX-2 catalysed
prostaglandin biosynthesis in vitro assay. EtOAc and MeOH extracts exhibited 49.2 and 29.8% inhibition respec-
tively. Bioassay directed fractionation of EtOAc extract 04.9 g), resulted in the isolation of active compound,
4',4"',5,5",7, 7"-hexahydroxy-3"',8-biflavanone (tetrahydroamentoflavone, 2.0 g). The structure of the compound
is elucidated with the help of UV, IR, IH- and 13C-NMR and Mass spectroscopy. Tetrahydroamentoflavone (THA)
exhibited good inhibitory activity towards COX-l (lC50 = 386 ~M) whereas it showed only slight inhibitory activity
of 17% in the COX-2 assay. An IC50value of THA in the COX-2 assay could not be determined because of the pre-
cipitation of the test compound in higher concentrations in the assay solution. The results show that THA is more
selective towards COX-l than COX-2. Apart from THA, other constituents present in EtOAc extract could be
responsible for anti-inflammatory activity. Further studies are required to characterize other compounds respon-
sible for activity.

References: 1. The Wealth of India, Raw Materials (1999), CSIR, New Delhi. Volume: IX, 271·273. 2. Nadkarni, K.M. (1976)
Indian Materia Medica, Popular Prakashan. Bombay, 1119. 3. Saraf, M.N., Patwardhan, B.K. (1989) J. Ethnopharmacol. 25: 159·
164. 4. Vijayalakshmi. T.. Sachdanandam, P. (1997) J. Ethnopharrnacol. 58: 1·8.

A020 Synthesis and antiallergic effect of ardisiaquinone A, a potent 5-lipoxygenase inhibitor
Y. Fukuyama, N. Fukuishi, K. Miyazaki and M. Akagi
Faculty of Pharmaceutical Sciences. Tokushima Bunri University, Tokushima 770-8514, Japan.

Arachidonic acid metabolism has been suggested to contribute to the pathogenesis of various types of inflam-
mation. In the arachidonic acid cascade, 5-lipoxygenase is an important enzyme catalyzing the oxygenation of
arachidonic acid specially at C-5, the initial step in the biosynthesis of the slow-reacting substances of anaphy-
laxis, which are known to be leukotrienes C4, D4 and E4. A group of leukotrienes is regarded as one of the chem-
ical mediators of bronchial asthma. Ardisiaquinone A 0), isolated from Ardisia sieboldii Miq. (Myrsinaceae), was
found to inhibit specifically 5-lipoxygenase. Thus the antiallergic evaluation of 1 prompted us to develop effective
synthesis of dimeric benzoquinone. A cross-coupling reaction between 3 and 4 derived from the common inter-
mediate 2 led to the synthesis of 1 in 33% overall yield. With a large quantity of 1 in hand, the antiallergic effects
of 1 were examined. Pre-treatment with 1 (0.1-1 0 ~M) significantly inhibited compound 48/80-induced production
of cysteinyl-Ieukotrienes (LTC4, LTD4 and LTE4) in rat peritoneal mast cells, but not histamine release at IC50 5.56
~M. Pre-administration with 1 (0.1-1 mg/kg, s.c.) dose-dependently inhibited rat homologous passive cutaneous
anaphylaxis (PCA). Compound 1 0-5 mg/kg, s.c.) dose-dependently prevented the allergen-induced increase of
tracheal pressure in ovalbumin-sensitized guinea pigs, especially during the late phase. These results show that
a 5-lipoxygenase inhibitor, ardisiaquinone A, partially attenuates the allergen-induced increases of vascular per-
meability and tracheal pressure via the inhibition of cyc-LTs produced in mast cells.
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A021 Inhibition of enzymatic and cellular superoxide anion generation by polygalloylglucose esters.
S.B.A. Halkes·, AJ.J. Van den Berg., K.H.A. Smolders·, M.J. Hoekstra b, J.S. Du Pont band R. W. Kreis b

a Department of Medicinal Chemistry. Faculty of Pharmaceutical Sciences, Utrecht University, PO Box 80082, 3508 TB Utrecht,
The Netherlands; [·mail: S.B.A.Halkes@pharm.uu.nl. b Burns Research Institute, Red Cross Hospital, Vondellaan 13, 1942 L[
Beverwijk. The Netherlands.

The use of tannic acid in the treatment of burns has a long and successful history (1). In the early nineties, pre·
liminary experimental and clinical studies confirmed these positive reports from the past and indicated that high·
Iy purified tannic acid (HPTA) might be of interest as a valuable additional therapeutic regimen to improve long·
term wound·healing characteristics after thermal injury (2,3). As a first step in the process of elucidating its me·
chanism of action, we studied the effects of HPTA and its constituting polygalloylglucose esters on superoxide
anion (02') generation since this radical, in addition to other reactive oxygen species, is associated with the
tissue damage seen in burn patients (4). HPTA was found to be a potent inhibitor of the two major 02' ·genera·
ting systems in the burn wound, the enzyme xanthine oxidase and stimulated polymorphonuclear leukocytes. With
respect to the inhibition of xanthine oxidase, penta· to nonagalloylglucose showed an activity similar to HPTA,
whereas tetragalloylglucose was significantly less active. Towards the cellular 02' generation, a clear distinction
could be made between the effects of polygalloylglucose esters with 4·6 and 7·9 galloyl moieties. The latter com·
pounds were not only significantly more active, but also a difference in the mode of action was observed. Thus,
for hepta· to nonagalloylglucose inhibition of the 02' generation by polymorphonuclear leukocytes appeared to be
receptor·mediated. In contrast, the inhibitory effects of tetra· to hexagalloylglucose were entirely related to the
radical scavenging activity of these compounds. Monomeric gallic acid was not able to inhibit enzymatic and cel·
lular 02' generation.

Acknowledgement: The work described here is financially supported by Stichting Achmea Slachtoffer en Samenleving. leist, The
Netherlands.

References: 1. Halkes S.B.A. et al. (2001) Wounds 13(4): 144·158. 2. Hoekstra M.J. et al. (1992) Pre·clinical investigation
report, no: 92871008, BRI, Beverwllk, The Netherlands. 3. Kreis RW, Vloemans A.F.P.M.(1992) Clinical pilot trial report, BRI,
Beverwilk, The Netherlands. 4. Latha 8. and Babu M. (2001) Burns 27: 309·317.

A022 Effects of the pharmaceutical dosage form on the biological activity and stability of tannic acid
S.B.A. Halkes·, AJ.J. Van den Berg·, M.J. Hoekstra b, J.S. Du Pont band R. W. Kreis b

• Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, Utrecht University, PO Box 80082, 3508 TB Utrecht,
The Netherlands; [·mail: S.B.A.Halkes@pharm.uu.nl. b Burns Research Institute, Red Cross Hospital, Vondellaan 13, 1942 L[
Beverwijk. The Netherlands.

Tannic acid (TA) has in the past been succesfully used for the treatment of burns, in particular in the period
between 1920 and 1940 just before the introduction of penicillin (1). Due to alleged hepatotoxic effects it
became obsolete in subsequent years (1). In the early nineties however, TA treatment has again regained inte·
rest for its potential beneficial effects on wound healing. It was shown that TA reduced inflammation and positively
influenced granulation tissue formation, re·epithelialization, and scar·tissue formation (2,3). Prior to further ani·
mal experiments and clinical trials, we studied the influence of the pharmaceutical dosage form on the biological
activity and stability of TA. For this purpose, 0.5 and 5.0% (wjw) TA preparations on basis of different ointment
and cream formulations were compared with aqueous TA solutions of equal strength. The protein·binding capa·
city and antioxidant activity were chosen as important determinants to predict the in vivo efficacy of these for·
mulations. Protein binding was measured as the ability to cross·link collagen (4). Cross·linking was found to be
strongly dependent on the water content of the formulations, being most pronounced in the aqueous reference
solutions and hydrogel. Although less distinct, a similar tendency was observed with regard to the antioxidant
activity, assessed as the decolorization of the 2,2·diphenyl·1·picrylhydrazyl free radical (5). The stability of the
formulations was determined by HPLC analysis of the free gallic acid content (6) after three and six months. In
contrast to the results of the biological tests, the stability of TA proved to be significantly better in the apolar
ointments.

Acknowledgements: This study is financially supported by Stichting Achmea Slachtoffer en Samenleving, leist, The Netherlands.
We thank Drs. F.M.M.M. Leboux·Mullenders and Dr. W.J.M. Underberg for their helpful suggestions in the preparation and analy·
sis of the ointments and creams.

References: 1. Halkes S.B.A. et al. (2001) Wounds 13(4): 144·158.2. Hoekstra M.J. et al. (1992) Pre·clinical investigation
report, no: 92871008. BRI, Beverwllk, The Netherlands. 3. Kreis RW, Vloemans A.F.P.M.(1992) Clinical pilot trial report, BRI,
Beverwijk, The Netherlands. 4. Heilmen F.H. et al. (1997) Biomaterials 18: 749·754. 5. Blois M.S. (1958) Nature 181(4617):
1199·1200.6. Delahaye P., Verzele M. (1983) J. Chromatogr. 265: 363·367.
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A023 In vivo anti-inflammatory activity of Isatis tinctoria extracts and tryptanthrin
M.e. Recio a, M. Hamburger band J.L. Rios a
a Department of Pharmacology, Faculty of Pharmacy, University of Valencia, Av. Vicent Andres Estelles sin, E·46100 BurJassot,
Spain. b Institute of Pharmacy, University of Jena, Semmelweisstrasse 10, D·077 43 Jena, Germany.

Isatis tinctoria L. (Brassicaceae) is an old European and Chinese dye plant and medicinal herb which has been
used for centuries in various inflammatory ailments. A broad in vitro pharmacological screening against 20 cli·
nically relevant targets confirmed a promising anti·inflammatory profile of a dichloromethane (DCM) leaf extract.
Tryptanthrin was subsequently identified as the extract's cyclooxygenase·2 inhibitory principle (1). The compound
strongly inhibited COX·2 and 5·LOX catalyzed eicosanoid synthesis in various cellular models and in isolated
enzymes (2).
In vivo activities of a DCM extract. a supercritical C02 (SFE) extract and tryptanthrin were assessed in the TPA·
induced mouse ear oedema and in carragenan·induced mouse paw oedema as models for acute inflammation.
Statistical signification was analyzed by Dunnett's t-test. Topical administration of extracts (0.5 mgjear) inhibited
significantly the ear oedema (32 % for SFE extract, 62 % for DCM extract). Oral administration (100 mgjkg for
SFE extract, 125 mgjkg for DCM extract) inhibited the ear oedema by 37 % and 33 %, respectively, whereas
effects of indomethacin (10 mgjkg) and tryptanthrin (70 mgjkg) were not significant in this application route.
In the mouse paw oedema, the extracts showed dose dependent inhibition which was strongest between 1 and
3 h after administration. The ED50'Swere 78 mgjkg (SFE extract) and 165 mgjkg (DCM extract). Indomethacin
(10 mgjkg) showed maximal inhibition (65 %) after 3 h. No clear dose-effect relationship was found for tryptan-
thrin at doses up to 70 mgjkg. The weak activity of the purified compound may be due to its poor solubility,
resulting in low cutaneous penetration and oral bioavailability. Additionally, the extracts appear to contain addi-
tional active principles. Their anti-inflammatory properties may hence be the sum of the multiple pharmacologi-
cal activities discovered in the initial pharmacological profiling.

References: 1. Danz, H., et al. (20011, Planta Med. 67: 411-416. 2. Danz, H., et al. (2002), submitted.

A024 Synthesis of d-tryptanthrin as an internal standard for quantitative lC - MS analysis
e. Oberthur , B. Hoffmann and M. Hamburger
Institute of Pharmacy, University of Jena, SemmelweisstraBe 10, D-07743 Jena, Germany.

The indolo[2,l-b]-quinazoline alkaloid tryptanthrin (1) was recently identified as the COX-2 inhibitory principle in
the ancient dye and medicinal plant Isatis tinctoria L. (Brassicaceae) (1). In cell based assays as well as with the
isolated cyclooxygenases-1 and -2, 1 showed potent and highly selective inhibition of the COX-2 isoenzyme and
a strong inhibition of LTB4 release from human granulocytes. A quantitative ESI LC-MS assay for tryptanthrin in
plant material and extracts hase been recently published (2). The use of an external calibration, however, requires
frequent calibration of the MS detector. Anticipating future needs for tryptanthrin analysis in biological samples,
the use of an internal standard was required.
In MS, isotope-labelled standards, i.e. d-tryptanthrin, are the preferred choice. Initial attempts to prepare d-

tryptanthrin by deuterium exchange in 1 (d-TFA or D3P04 x BF3, 6d, 80°C)
were not successful. The compound was finally prepared in three steps
starting from d5-aniline via d-isonitrosoacetanilide and d-isatin. The overall
yield was 8,7%. The reaction of d4-isonitrosoacetanilide to d4-isatin proved
to be critical with respect to hydrogen exchange, but its extent was mini-
mized by the use of de ute rated solvents. The isotope purity of the final prod-
uct was determined by ESIMS (ds-tryptanthrin 77,5%; d;-tryptanthrin
20,7%, d6-tryptanthrin 1,8%, [M+H]+ ions). Possible positions for back
exchange in d-tryptanthrin are at C-2, C-4, C-8 and C-10, as determined by
residual signals in the IH - NMR spectra (3).

~\
o 1

References: 1. Danz, H. et al. (2001) Plant. Med. 67: 411·416. 2. Danz, H., et al. (2002) Plant Med. 68: 152·157.3. Oberthur,
C., et al. (2002) Pharmazie, in press.
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A025 Constituents in evening primrose oil with radical scavenging, cyclooxygenase and neutrophil elastase
inhibitory activity
M. Hamburger a, U.Riese a, H. Graf a, M.F. Melzig b, S. Ciesielski b, D. Baumann a, K. Dittmann a and C. Wegner a
a Institute of Pharmacy, University of Jena, Semmelweisstrasse 10, 0-07743 Jena. Germany. b Institute of Pharmacy, Humboldt-
UniverSity Berlin, Goethestrasse 54, 0-13086 Berlin, Germany.

Evening primrose oil (EPO) is widely used as a dietary supplement. EPO reportedly has beneficial effects in rheu-
matic and arthritic conditions, atopic dermatitis, psoriasis and various other ailments (1), but the present clinical
evidence for most uses need to be substantiated by further rigorous trials (2). Our interest in bioactive plant cons-
tituents in medicinal plants and herbal supplements led us to investigate the non-triglyceride fraction of EPO.
Analysis of cold pressed, non-raffinated EPO, surprisingly revealed the presence of lipophilic radical scavengers.
A highly enriched fraction of these compounds could be obtained from the oil by extraction with aqueous ethanol
and subsequent liquid-liquid partioning with petroleum. LC-DAD-MS analysis showed that the fraction contained
three aromatic compounds (1-3) with identical UV and ESI-MS spectra. The compounds were isolated by RP-HPLC
and their structure established by chemical and spectroscopic means as the 3-0-trans-caffeoyl derivatives of
betulinic, morolic and oleanolic acid, respectively. The morolic acid derivative was a new compound. The radical
scavenging activity of the three esters, assessed in a microtitre-based assay with the stable DPPH radical, was
comparable to that of ascorbic acid (lC50'S 52 - 64 ~M, and 94 ~M, respectively). Compounds 1-3 also strong-
ly inhibited human leucocytic elastase (IC50 0.32 ~M), and eicosanoid synthesis catalyzed by cyclooxygenase-1
(lC50 0.12 ~M), and -2 (lC50 0.4 - 2.5 ~M) in vitro. The IC50 values for the positive control diclofenac were 0.05
~M (COX-l) and 0.013 ~M (COX-2). In contrast to cold pressed EPO, commercial samples of evening primrose
oils contained only traces of these lipophilic antioxidants.

References: 1. Mahady. G.B.; Fong, H.H.S.; Farnsworth, N.R. (2001) Botanical Dietary Supplements: Quality, Safety and
Efficacy; Swets and Zeitlinger, Lisse, Netherlands. 2. Kleijnen J. (1994) Br. Med. J. 309: 824 - 825.

A026 Antiinflammatory flavonoids from the leaves of Salix gracilistyla Miq.
J. H. Seo a, H. W. Chang b, K. H. Bae c, H. P. Kim d, S. S. Kang e and K. H. Son a
a Department of Food and Nutrition, Andong National University, Andong. 760-749, Korea. b College of Pharmacy, Yeungnam
University, Kyongsan, 712-749, Korea. C College of Pharmacy, Chungnam National University, Taejon,305-764, Korea. d College
of Pharmacy, Kangwon National University, Chunchon, 200-749, Korea. e Natural Products Research Institute, Seoul National
UniverSity, Seoul 110-460, Korea.

The aerial parts of Salix gracilisty/a (Salicaceae) has been used as an analgesic and fever remedy in Korean folk
medicine. Several phenolic compounds were reported on Salix spp. However, there are no intensive chemical and
biological works on the constituents of S. gracilistyla. This research was conducted to isolate the major compo-
nents from the leaves of S. gracilistyla and to evaluate their anti-inflammatory activities in vitro. Six flavonoid deri-
vatives were isolated by repeated chromatographic isolation of EtOAc soluble fraction. Their structures were elu-
cidated as luteolin (1), luteolin 7-0-B-D-glucoside (2), apigenin 7-0-1~-D-glucoside (3), chrysoeriol 7-0-1~-D-glucoside
(4), 6"-p-coumaroylapigenin 7-0-B-D-glucoside (5) and 4"-p-coumaroylapigenin 7-0-['I-D-glucoside (6) by the analy-
sis of spectroscopic evidences. To examine the effects of these compounds on the arachidonic acid cascade
related enzymes, we used several in vitro assay systems. As results, two acylated flavonoids, 5 and 6, inhibited
5-lipoxygenase (5-LO) dependent LTC4 production by BMMC in the presence of c-Kit ligand, 1L-l0 and LPS (lC50
= 7.4 ~gjml and l.8 ~gjml). Furthermore, compound 6, a new compound, inhibited cyclooxygenase-2 (COX-2)
dependent delayed PGD2 production (IC50 = 1l.4 ~gjml).

Acknowledgement: This research was supported by a grant (PF002104-04) from Plant Diversity Research Center of 21st
Centrury Frontier Reseach Program funded by Ministry of Science and Technology of Korean government.
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A027 Anti-inflammatory effect of Aeg/e marme/os, an Indian medicinal plant
V. Arul a, S. Miyazaki a and R. Dhananjayan b

a Department of Safety Research, National Institute of Animal Health, Tsukuba, Ibaraki 305 0856, Japan. b Dept. of
Pharmacology and Environmental Toxicology, University of Madras, Taramani, Chennai 600 113, India.

Aegle marmelos Corr. (Rutaceae) is growing in India and it is called as Bael tree (1). Its leaves are venerated and
given prominent place in several indigenous systems of medicine (2). It is traditionally claimed to be beneficial
for fever, inflammation, diarrhoea and heart ailments (3). In our earlier studies, we have reported its role in
amphibian hearts (4). In the present study, an attempt has been made to investigate the anti-inflammatory acti-
vity of the total aqueous extract of the leaves of A. marmelos in paw oedema (acute) and cotton pellet granuloma
(sub-acute) methods in Sprague-Dawley rats. The total aqueous extract (TA) was obtained from the shade dried
leaves (4 kg) of A. marmelos and used for this study. The acute and sub-acute anti-inflammatory studies were
carried out by the method previously described (5,6). In acute model, both phenylbutazone (PB) (50 mg/kg i.p.)
and TA (100 and 50 mg/kg i.p.) produced a significant reduction (79.04% and 54.84%, respectively) in the vol-
ume of paw oedema in rats. In sub-acute model, similar to PB, TA treatment also reduced granuloma tissue for-
mation significantly (67.70% and 40.86%, respectively) compared to control animals. Thus, the results of the
present study confirmed the traditional claim suggested for A. marmelos contained anti-inflammatory activity.

Acknowledgements: The author V. Arul thanks the Science and Technology Agency, Government of Japan for the award of STA
Post-Doctoral Fellowship.
References: 1. Nadkarni, A. K. (19861 Dr. K. M. Nadkarni's Indian Materia Medica I: 120-25. 2. Kirtikar, K. R. and Basu, B. D.
(1935) Indian Medicinal Plants 499-502. 3. Dymock, W. C. J. et al. (1890) Pharmacographica Indica, 1:277-79. 4. Arul, V. et
al. (2000) 6th IWCfor Biomedical SCiences,Pharmacology 133. 5. Winter, C. A., Porter C. A. (1957) J. Am. Pharm. Assoc. Sci.
46: 515-19. 6. Sheth, U. K. et al. (1972) Selected topics in experimental Pharmacology 164-65.

A028 Prenylated flavones are inhibitors of NO production by J774 and ROS by human PMNs
F. Ceraueira a, H. Cidade a, H.C. Quarles van Ufford b, C. Beukelman b, A. Kijjoa a.c and M.S.J. Nascimento a
, Centro de Estudos de Quimica Organica, Fitoquimica e Farmacologia da Universidade do Porto, Faculdade de Farmacia, R.
Anibal Cunha, 164, 4050-047 Porto, Portugal. b Biogenic Medicinal Chemistry. Faculty of Pharmaceutical Sciences, University
of Utrecht, P.O. Box 80082, 3508 TB Utrecht, The Netherlands. c Instituto de Ciencias Biomedicas Abel Salazar, Lg. Prof. Abel
Salazar, 4099-003 Porto, Portugal.

Prenylated flavones have shown to be a source of interesting biological activities including anti-inflammatory. In
this study the effect of eight prenylated flavones, artelascarpin (1), artelasticin (2), artelastin (3), artelas-
tochromene (4), artelastofuran (5). artocarpesin (6), carpelastofuran (7), cyclocummunin (8), previously isolated
from Artocarpus elasticus by our group (1,2,3), was evaluated on the production of nitric oxide (NO) by J774
mouse macrophages and reactive oxygen species (ROS) by human polymorphonuclear neutrophils (PMNs). All
the compounds, except 1 and 8, inhibited dose-dependently the production of NO by LPS/lFN-y activated J77 4
cell line (quantified by Griess assay). While compounds 4, 5, 6, 7 exhibited moderate suppressor effects (15 ~M
< IC50 < 40 ~M), 2 and 3 were potent NO inhibitors (lC50 = 3.9 ~M and 1.8 ~M, respectively). Neither NO-sca-
venger activity nor macrophage toxicity (evaluated by MIT-assay) was detected. Given the strong activity of com-
pound 3 further studies revealed that it acted inhibiting the induction of NO-synthase and not the activity of this
enzyme.
Compound 3 also showed to be an inhibitor of ROS production by human PMNs. When luminol or lucigenin was
used as enhancing probes and opsonised zymosan as stimulus, a moderate inhibition of chemiluminescence was
detected (lC50 = 44.1 ~M and 31.5 ~M, respectively). On the contrary, when phorbol myristate acetate was used
as stimulus, a weak inhibition of luminol chemiluminescence was detected (lC50 = 101. 7 ~M) but a strong inhibi-
tion was observed when the probe lucigenin was used (lC50 = 2.0 ~M). These results indicated a superoxide-
scavenging activity of compound 3. Studies on the hypoxanthine/xanthine oxidase system have confirmed the
scavenging activity of this flavone.

Acknowledgements: FCT.POCTI-QCAIIIand FEDER.FCT (PRAXISXXI/BD/21801/99), Fatima Cerqueira.
References: 1. Kijjoa, A. et al. (1996) Phytochemistry 43: 691-694. 2. Kijjoa, A. et al. (1998) Phytochemistry 47: 875-878.
3. Cidade, H. et al. (2001) Planta Med. 67: 867-870.
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A029 Anti-inflammatory natural products with inhibitory activity against the transcription factor NF-KB
Paul Bremner a, Sharon Tang a, Kirstin Scherlach a, Diego Rivera b and Michael Heinrich a'
a Centre for Pharmacognosy and Phyotherapy, School of Pharmacy, 29·39 Brunswick Square, London, WCIN lAX, UK. ·corre·
sponding author email: phyto@amsl.ulsop.ac.uk. b Departamento de Biologia Vegetal, Facultad de Biologia, Universidad de
Murcia, 30100 Murcia, Spain.

NF'KB (nuclear factor·kappa B) is a ubiquitous transcription factor found in mammalian cells and plays a pivotal
role in the induction pathways of inflammatory stimuli (e.g. TNF-« and IL-1). The identification of small molecule
inhibitors of this pathway is currently under investigation by a team of eight international laboratories funded by
the EU (1). The approach is to screen ethnobotanically used plants in inflammation and identify active extracts
by employing a series of targeted-molecular based assays. A total of 129 plant species and 533 extracts have
been screened thus far. Among these extracts, 5 have shown potent NF-KB inhibitory activity and a further 64
are of interest
Two plants that yielded extracts with inhibitory activity were Ochna macroca/yx and He/ichrysum stoechas.
Assays included HeLa cells incorporating the luciferase firefly gene (controlled by the IL-6 promoter), EMSA (elec-
trophoretic mobility shift assay). Ochna macrocalyx Oliv. (Ochnaceae) is a rnedicinal tree used by the
Washambaa, indigenous people inhabiting the Western Usambara mountains in Tanzania. An ethyl acetate frac-
tion (200 ~g/ml) showed good inhibitory activity in EMSA. Three compounds were isolated from the active ethyl
acetate extract and characterised but none showed inhibitory activity (50 ~g/ml) in the luciferase firefly assay. A
second example, He/ichrysum stoechas (L) Moench. (Compositae), was collected from Southern Spain and again
an ethyl acetate extract displayed potent inhibitory activity in the luciferase firefly assay. In this case an ace-
tophenone was isolated following bioassay-guided fractionation and was found to be an active inhibitor of NF-KB
in the luciferase assay. Recently, this compound has also been shown to have effective anti-inflammatory activi-
ty using an in vivo model (2).

Acknowledgements: We are thankful to the EU for their funding through their 'cell·factory' program. Mr Cory Beckwith and Dr.
Luce Jacovella for excellent technical and administrative support, respectively. Finally the University CRFfor an equipment grant
is gratefully acknowledged.
References: L Bremner, P. and Heinrich, M (2002) J Pharmacy and Pharmacology 54: 453·472. 2. Sala, A. et al. (200l) J
Nat. Prod. 64: 1360·1362.

A030 Inhibitory effect of Eucaliptus globulus Labill. and Thymus vulgaris L on nitric oxide production
E. Vigo, A. Cepeda, O. Gualillo and R. Perez-Fem{mdez
Department of Physiology. School of Medicine. University of Santiago de Compostela. 15782 Santiago de Compostela, Spain.

The physiological actions of nitric oxide (NO) are mediated by small NO concentrations acting as a labile intra-
cellular messenger molecule. However, when NO is synthesized in high amounts by inflammatory cells, it pos-
sesses cytotoxic properties and be involved in the pathogenesis of acute and chronic inflammatory conditions.
Thus, inhibition of NO accumulation induced by inflammatory stimuli could be a good therapeutic strategy to use
in inflammatory diseases.
In this work, in order to determinate the anti-inflammatory properties of the Euca/iptus globulus Labil!. (E.g.) and
Thymus vulgaris L (T.v.) extracts (obtained in powder form and dissolved in water), the J774A.1 murine
macrophage cell line was treated with these extracts at different doses and then evaluated cell vitality, NO pro·
duction and scavenging activity.
J774A.1 cell line is maintened continuously in DMEM plus 10% FBS at 37QC under 5% C02 humidified air. Cells
were incubated 5 h with E.g. and Iv. extracts at diverse doses (8.5, 16.8 and 50.4 ~g) and then administered
LPS (lipopolysaccharide, l~g/ml) plus Interferon-y (lFN-y, 15 ng/ml) for 24 h. Nitrite (NO) concentrations were
measured according to the Griess reaction. Cell viability was assessed by the MTT reduction method, and the
scavenging effect was carried out using PAPA NONOATE as NO donor.
Both, E.g. and Iv. extracts induced a significant dose-dependent inhibition of NO (p<O.OOl vS. LPS+IFN-y trea-
ted cells). Cell vitality in plant·extracts treated cells did not show significant differences versus non-treated cells.
The scavenging effect of E.g. and Iv. extracts was observed at 16.8 and 50.4 ~g of concentration (p<O.Ol vS.
control group).
Our results suggest that E.g. and Iv. extracts poduce inhibition of nitric oxide production by the scavenging
effect, although we can not discard an effect on iNOS gene transcription.

Acknowledgements: This work was supported by a Bioserum Laboratorios. S.L. research grant (2000/CE535).

50th Annual Congress of the Society for Medicinal Plant Research POSTERSA

mailto:phyto@amsl.ulsop.ac.uk.


98 Revista de Fitoterapla 2002; 2 (S1)

A031 Effect of a new iridoid, patridoid I, isolated from Patrinia sanicu/aefo/ia, on the arachidonic acid cas-
cade related enzymes
H. Jung a, R.B. An b, K.H. Bae b, K.H. Son c, H. P. Kim d, S. S. Kang e and H. W. Chang a
a College of Pharmacy, Yeungnam University, Kyongsan, 712-749, Korea. b College of Pharmacy, Chungnam National University.
C Department of Food and Nutrition, Andong National University, Andong, 760-749, Korea. d College of Pharmacy, Kangwon,
Korea e Natural Products Research Institute, Seoul National University, Seoul, 110-460, Korea.

Patrinia scabiosaefolia Hemsly (Valerianaceae) is an endemic in Korea and the root of genus Patrinia has been
used in Korean traditional medicine for the treatment of various diseases including inflammation and edema,
appendicitis and abscesses. For an attempt to develop of anti-inflammatory compounds from from P. saniculae-
folia, we isolated a new type of cyclooxygenase-2 (COX-2) and 5-lipoxygenase (5-LO) dual inhibitor, patridoid I.
From the MeOH extract of P. saniculaefolia, bioassay guided fractionation by chromatographic separation of the
extract led to the isolation of patridoid I. Bone marrow derived mast cells (BMMC) were obtained from the Balb/cj
mice which were cultured for up to 4 weeks in the presence of 50% WEHI-3 cells conditioned medium. To exam-
ine the effects of patrioid I on the arachidonic acid cascade related enzymes, we used several in vitro assay sys-
tems. As results, patridoid I did not inhibit secretory type IIA and cytosolic phospholipase A2 activity. Interestingly,
this compound inhibited both COX-2 dependent delayed PGD2 production (lC50=40 ~M) and 5-LO dependent LTC4
production by BMMC in the presence of c-Kit ligand, 1L-l0 and LPS (lC50=40 ~M). But, this compound did not
affect platelet activating factor (PAF) acetyltransferase activity. When patrioid I (1R,3R,5R, 7R) changed to its iso-
mer patrioid II (1 R,3S,5R, 7R), patndoid II inhibited neither COX-2 nor 5-LO activity. Our results suggest that patri-
doid I could become a leading compound for developing a novel type of anti-inflammatory, anti-asthmatic drugs
that target COX-2 as well as 5-LO.

Acknowledgement: This research was supported by a grant (PF0021 04-0 1) from Plant Diversity Research Center of 21st
Century Frontier Research Program funded by Ministry of Science and Technology of Korean government.

A032 Antiulcerogenic effect of Rumex patientia L.
L.D. Demirezer a, H. Siileyman b and A. Kuruiiziim-Uz a
a Hacettepe University Faculty of Pharmacy Dept. of Pharmacognosy, 06100 Ankara, Turkey. b AtaWrk University Faculty of
Medicine Dept. of Pharmacology, Erzurum, Turkey.

The genus Rumex (Polygonaceae) is represented by 25 species in the flora of Turkey (1). Rumex patientia L. has
been investigated both from a phytochemical (2-4) and biological viewpoint; extracts have been screened for anti-
inflammatory (5-6) analgesic, antipyretic (7) and gastroprotective (8) activities.
Formation of free radicals play roles on ethanol induced GIS damages (9). COX-2 selective inhibitors possessed
antioxidant effect (10). In our previous study, we confirmed antioxidant effect of Rumex patientia (11)
The aim of this study was to investigate the effect of D-l (aqueous extract of Rumex patientia), on indomethacin
and ethanol induced ulcer models in rats in comparison with synthetic compounds, nimesulide, rofecoxib and
celecoxib which were selective inhibitors of COX-2 (cyclooxygenase).
Adult male wistar albino rats, weighing between 185-200 g were used.
In indomethacin induced ulcers, the ulcer area of 0-1 administered rats is 3 mm2 smaller than control group. The
effect of 0-1 and COX-2 selective inhibitors were ranged as follows: nimesulide (100 mg/kg) > rofecoxib (25
mg/kg) > 0-1 (150 mg/kg) > celecoxib (100 mg/kg).
0-1 and COX-2 selective inhibitors are effective as well as famotidine on ethanol induced ulcers. The ulcer area
of 0-1 is 84.7 mm2 smaller than control group. The efficacy of the drugs are nimesulide (100 mg/kg) > rofe-
coxib (25 mg/kg) > famotidine (40 mg/kg) > D-l (150 mg/kg) > celecoxib (100 mg/kg), respectively.

References: 1. Davis P.H., (1967) Flora of Turkey and East Aegean Islands Vol. 2. 2. Demirezer, L.O., et al.. (2001),
Phytochemistry 56 (4): 399, 3. Demirezer, L. 0., et ai., (2001), Phytochem., 58: 1213.4. Kuruuzum, A., et ai., (2001), J. Nat.
Prod. 64 (5): 688. 5. Suleyman, H., et ai., (1999) J. Ethnopharmacol. 65: 141. 6. Suleyman. H., et ai., (2001) Pharmazie, 56:
92.7. Suleyman, H., et al.. (2001),56 (10) 158.8. Suleyman, H., et ai., (2002), Pharmazie 57 (3): 204. 9. Smith et al. (1996)
Dig. Dis. Sci., 41: 1157. 10. Kotsinos et ai., (1999), Biochem. and Biophys. Res. 254: 651. 11. Cetinkaya, 0., et ai., (in press).
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A033 In vivo investigation of the anti-inflammatory activity of proanthocyanidins from Ribes nigrum leaves
N. Garbacki·, M. Tits b, L. Angenot band J. Damas·
a Laboratoire de Physiologie humaine, Institut Leon Fredericq, Universite de Liege, Place Delcour 17, B·4020 Liege, Belgium.
b Laboratoire de Pharmacognosie, Institut de Pharmacie, Universite de Liege, CHU Tour 4, avenue de I'H6pitai I, B-4000 Sart
Tilman, Belgium.

Ribes nigrum (Grossu/ariaceae) leaves are used in European traditional medicine for treating disorders of inflam-
matory nature. Previous experiments 0, 2) have shown that the most active fractions contained proanthocyani-
dins (PAC).
The mechanism of action of the PAC was evaluated on two rat models: the oedemas induced by different irritants
in paw and the pleurisy model induced by carrageenan. Leaves were extracted with acetone (70% v/v in water).
Isolation of an enriched PAC fraction in the resulting extract was carried out by MPLC on RP8 with water-acetone
(9:1).
Oedemas in the rat paw: carrageenan, zymosan, concanavalin-A, nystatin and histamin were injected in rat paws.
PAC solutions 00 and 30 mg/kg, i.p.), indomethacin 00 mg/kg, i.p.), mepyramine maleate (2 mg/kg, i.p.) or
saline solution were tested. The PAC fraction (30 mg/kg) showed the highest inhibitory activity on carrageenan
(55± 7%) and on concanavalin-A (66±2%) induced oedemas versus respectively 57±9% and 21±5 % with
indomethacin.
Rat pleurisy induced by carrageenan: PAC solutions (30 mg/kg, i.p.), indomethacin, nimesulid 00 mg/kg, i.p.)
or saline solution were tested. The exsudate and the lungs were collected from the thoracic cavities for assess-
ment of exsudate volume, leukocyte accumulation and histological modification of the tissues. Exsudate volume
was reduced by 51±5 % with PAC fraction and respectively by 87±9 % and 71±6 % with indomethacin and nime-
sulid. However, the amount of leukocyte found in the exsudate (in million/mil was lower with PAC fraction (25)
than with reference drugs (28 and 35, respectively). Histological sections examination of lungs and cytokines
assays in exsudate are currently underway.
These results indicate that PAC are potential anti-inflammatory agents, working partially by reducing the leuko-
cyte extravasation.

References: 1. Tits, M. et al. (1991) Planta Med. 57(suppl 2): A134. 2. Garbacki, N. et al. (2002) Naunyn-Schmiedeberg'sArch.
Pharmacol. 365: 434-441.

A034 Tagitinin C from Tithonia diversifolia: anti-inflammatory activity and high performance liquid chro-
matographic quantification
E. Goffin a, N. Garbacki b, J. Damas b, M. Tits., L. Angenot a and M. Frederich a
a Laboratoire de Pharmacognosie, Institut de Pharmacie, Universite de Liege, CHU Tour 4, avenue de I'H6pitai I, B-4000 Sart
Tilman, Belgium. b Laboratoire de Physiologie humaine, Institut Leon Fredericq, Universite de Liege, Place Delcour 17, B-4020
Liege, Belgium.

Tithonia diversifolia (Asteraceae) aerial parts are traditionally used in a decoction for treatment of disorders of
malaria in Sao Tome e Principe. Its main antimalarial activity has been attributed to a sesquiterpene lactone, tag i-
tinin CO). As this class of compounds contains potential anti-inflammatory drugs, we have investigated the acti-
vity of crude ether extract from T. diversifolia (TDE) as well as isolated tagitinin C (TGC) on an animal model, the
croton oil induced-oedema in mice ear skin.
Croton oil-induced oedema in mice ear skin: TDE 000, 200, 400 and 800 ~g/ear), TGC 000, 200 and 400
I.lg/ear) and indomethacin (250 ~g/ear) as reference drug were applied topically. The inhibition of inflammatory
response occurred in a dose-dependent way. TDE (800 ~g/ear) reduced the oedema by 59±5 % and TGC (400
I.lg/ear) by 79±10%. In comparison, indomethacin inhibited the oedema by 71±12%. We investigated then with
a plasmid reporter gene assay if TGC was able to inhibit the NF-KB transcription factor as did many anti-inflam-
matory drugs (2). TGC, at a concentration of 3 ~M, inhibited the induction of NF-KB by TNFu at 49± 7%.
A HPLC method was developed to quantify the amount variation of TGC in the different studied samples we
obtained from Sao Tome e Principe. The system, consisting of a RP-8 select B column with diode array detector
and an isocratic elution with acetonitrile:acetate buffer pH 4.8 (45:55), allowed the quantification of TGC in TDE.
Calibration curves were constructed in the concentration range 0.01-0.4 mg/ml. The amount of TGC in the sam-
ples was determined from the peak area by applying the linear equation obtained from the calibration curve.
These results indicate that TGC is a potential agent for therapy of inflammatory diseases. Moreover, the HPLC
method can be readily used to compare TGC concentrations of T. diversifolia aerial parts.

References: 1. Goffin, E. et al. (2002) Planta Med. (in press). 2. Baldwin A.S. (1996) Annu. Rev. Immunol.l4: 649-81.
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A035 Immunostimulatory and anti-inflammatory in vitro activities of aqueous Prunella extracts
U. Sebnem Harout a, Ielal Saracoglu a, Makoto Inoue band Yukio Ogihara b
a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR-06100 Ankara, Turkey. b Nagoya City University,
Graduate School of Pharmaceutical Sciences, Tanabe-dori 3-1, Mizuho-ku, Nagoya 467-8603, Japan.

The genus Prunella (Lamiaceae) which is represented by three species in Turkey, was primarily used as a reme-
dy alleviating pains in the throat, expectorant, fevers and accelerating wound healing (1, 2, 3). Previously report-
ed immunomodulatory, anti-viral and anti-inflammatory activities of Prunella species have made the plant inter-
esting from the viewpoint of therapeutical applications (4, 5). In the present study, the water extracts of P_ vul-
garis and P. laciniata have been investigated for immunomodulatory and anti-inflammatory activities concerning
their effect on the mitogenic response of murine splenocytes and nitric oxide production (NO) by murine peri-
toneal macrophages in vitro. Both extracts showed stimulation of the proliferation of lymphocytes dose depend-
ently_ This mitogenic activity is also comparable to those of known mitogens, such as concanavalin A, phyto-
haemagglutinin and lipopolysaccharide (LPS) at all tested concentrations. Additionally, both extracts showed sup-
pressive effect on NO production in LPS stimulated macrophages without any cytotoxicity. These preliminary
results confirmed T-cell-mitogenic effect of water extracts of P. vulgaris and P. laciniata. Our future studies will
be based on an in vivo immunosuppression model in mice.

References: 1. Davis, P.H., (1982) Flora of Turkey and The East Aegean Islands. Vol. 7. University Press. Edinburg. 2. Baytop,
T., (1999) Therapy with Medicinal Plants in Turkey (Past and Present). Publications of Istanbul University. Istanbul. 3. Markova,
H. et al. (1997) Ceska Siov Farm 46: 58-63. 4. Ryu, S.Y. et al. Planta Med. (2000)' 66: 358-360. 5. Au, T.K. et al. Life Sci.
(2001),68 (14): 1687-1697.

A036 Antiinflammatory and antinociceptive activities in Argentine medicinal species of Eupatorium
M. Clavin a, J Mino b, S. Gorzalczany b, V. Martino a, G. Ferraro a and C_ Acevedo b_
a C<itedra de Farmacognosia, IQUIMEFA(UBA-CONICET),b Catedra de Farmacologia, Facultad de Farmacia y Bioquimica. Junin
956. (1113) Buenos Aires, Argentina.

Eupatorium hecatanthum (DC.) Bak., Eupatorium macrocephalum Less., Eupatorium candolleanum H&A, are
plants used in argentine folk medicine for the treatment of inflammation and pain related problems, and gas-
trointestinal diseases (1). Other local species of the genus studied by this group were found to posses antinoci-
ceptive activity (2)
The results of the antiinflammatory and antinociceptive studies of the infusions and dichloromethane extracts of
these plants are presented. The assayed models were ear edema in mice (3), carrageenan-induced edema in rats
and writhing test (4). Results are expressed as mean + SEM (n= 10). A one-way anayisis of variance (ANOVA), fol-
lowed by Dunnett's t-test were done.
Dichloromethane extracts of E. hecatanthum, E. candolleanum and E_ macrocephalum (1 mg/ear, topically) pro-
duced a 63, 55 and 54% of inhibition in the ear edema test (p< 0.01). The most active extracts in the writhing
test were E. hecatanthum dichloromethane extract (60 % inhibition at 300 mg/kg, p_o.), E. hecatanthum infusion
(64%, 600 mg/kg, p.o.) and E. candolleanum infusion (66%, 600 mg/kg and 52%, 300 mg/kg, p.o.) (p. < 0.05).
None of the extracts showed significant activity in the carrageenan-induced edema model up to the dose of 200
mg/kg, p.o.
In conclusion, the three species showed antiinflammatory response in the ear edema model, but not in the car-
rageenan-induced edema test. E. hecatanthum and E. candolleanum demonstrated to posses anti nociceptive
activity in the writhing test. Studies on the mechanism of action, as well as bioassay-guided fractionation are in
progress_

Acknowledgements: This work was supported by grant SECYT-UBAB79 and by Cyted X.6 (PIBARTRI).
References: 1. Iharlegui L, et al. (1992). Ecognition 3 (1):3-18. 2. Clavin M. et al. (2000). Phytoter. Res. 14: 275-277. 3.
Carlsson R. et al (1985). Agents & Actions 17:198-204. 4. Collier H. et al (1968). Br. J_Pharmacol. Chemother. 32: 295-310.
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A037 Water extract of the mixture of Anemarrhena rhizoma and Phellodendron cortex has a relaxation
effect on the prostate and urethral smooth muscle of the rat
E.-K. Hong a, S.J. Kim b, K.M. Kim c, S.J. Oh c, J. Y. Kang c, S.-J. Kim d and Y.S. Chung a
a Medvill Co., Ltd. Research Lab. 432-10, Pyungchang-dong, Jongro-gu, 11 0-012 Seoul, Korea. b Department of Physiology,
School of Medicine, Sungkyunkwan University, Suwon, Korea. C Department of Urology. College of Medcine, Seoul National
University. Seoul, Korea. d Department of Pharmacology, School of Dentistry, Kyung Hee University, Seoul, Korea.

A new pharmaceutical composition (ADP), which contains a mixed water extract obtained from the mixture of
Phellodendron cortex (Phellodendron amurense) and Anemarrhena rhizoma (Anemarrhena asphodeloides) as the
active ingredients, can be used effectively for the treatment of benign prostate hyperplasia (BPH). The contrac-
tile properties of the prostate and urethral tissues mediated by alpha-adrenoceptor are known to be an important
aspect of the medical treatment for BPH (1). ADP at the dose of 0.5 mg/ml showed a relaxation effect of
71.6±0.8% or 68.8±1.3% on the prostate smooth muscle of the rat contracted by phenylephrine, an agonist of
alpha-adrenoceptor, or by electric field stimulation, respectively, while the relaxation effect of 62.4±1.4% on the
urethral tissue contracted by electric field stimulation was observed. The dose-dependent response of ADP in the
relaxation effectiveness was shown. ADP has a synergistic anti-inflammatory effect compared to each plant
extract in carrageenin paw-edema method. Anemarrhena extract inhibited edema by 44±11.3% and
Phellodendron extract 43.5±8.5% (p<O.OOll. but ADP showed inhibition effect by 65.0±9.2% (significantly dif-
ferent from the single plant extract, p<0.05). ADP showed also mild analgesic effect by 40.7±0.89% (p<0.05)
in acetic acid writhing method or by 75.0±22.5% (p<0.05) in tail flick method. In addition, the administration of
ADP in the rats with the dose for the clinical trials didn't cause the lowering effect of the blood pressure. The
50% lethal dose (LD50) of ADP was determined as more than 5000 mg/kg in rats. From the above results, the
relaxation effect of ADP on the prostate and urethral smooth muscle may be mediated by alpha-adrenoceptor.
ADP's anti-inflammatory activity and analgesic effect of ADP is expected to be very helpful for the quality of life
of the patients with BPH. Thus, ADP may be a potentially useful therapeutic agent for the treatment of bladder
outlet obstruction induced by BPH, chronic prostatitis, and non-specific urological disorder.

Acknowledgements: This research was supported by a grant from Plant Diversity Research Center of 21st Frontier Research
Program funded by Ministry of Science and Technology of Korean government (No. PF002108.011.

References: 1. B.J.U. Int. (19991 Sep; 84 (4): 515·520.

A038 Anti-inflammatory activity of Jungia panicu/ata (Asteraceae)
J. Calvo a, J. Rimakova b M.I. Calvo a and M. Fernandez a

a Dpto. Farmacia y Tecnologia Farmaceutica (Farmacognosia) Facultad de Farmacia, Unlversidad de Navarra, C/lrunlarrea 1
31008 Pamplona, Spain. b Farmaceuticka Fakulta v Hradci Kralove, Univerzita Karlova v Praha, Czech Republic.

Jungia paniculata (DC.) A. Gray (Asteraceae), vulgarly called matico and widespread found in the West Andes
between 2500 and 3500 m of altitude, is an herbaceous plant employed in folk medicine as anti-inflammatory.
However, biological activity of these plants has not been systematically evaluated.
The aim of the present work is to investigate its potential anti-inflammatory activity. Effects have been investi-
gated in two experimental in vivo models. The carrageenan-induced rat paw edema was chosen as a model for
general inflammation and the mice ear edema test using tetradecanoylphorbol acetate as inflammatory agent as
topical inflammation model. Indomethacin was used as reference drug in both models: 10 mg/Kg (p.o) in gene-
ral inflammation and 0.5 mg/ear in topical inflammation. Dry 50% ethanol extracts of J. paniculata were adminis-
tered in doses of 250 and 500 mg/Kg (p.o.) in the general model, and in doses of 2.5 mg/mouse ear (six times)
in the topical model. A pre-treatment by extract of J. paniculata in a dose of 500 mg/Kg (p.o) significantly
reduced the edema (36.36%). The plant extract produced higher inhibition (93.99%) of the edema than
indomethacin (74.83%). These results confirm the use of J. paniculata in folk medicine as a topical anti-inflam-
matory herbal drug.
A qualitative reversed-phase HPLC method has been developed for the analysis of 50% ethanol extract. The
method enables separation of the main constituents: flavonoids and caffeic acid derivatives.
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A039 Inhibitory effects of leaf extracts of Stachytarpheta jamaicensis (Verbenaceae) on the respiratory
burst of rat macrophages
E. Alvarez a, J. M. Leiro b, M. Rodriguez c and Francisco OraI/o a
a Dpto. de Farmacologia, b Dpto. de Microbiologia y Parasitologia. Facultad de Farmacia, Universidad de Santiago de
Compostela, 15782, Santiago de Compostela, Spain. C Dpto. de Farmacologia, Facultad de Medicina, Universidad de Panama,
Campus Unlversitario, Panama.

The antioxidant effects of ethyl acetate (EAc) and n-hexane (HE) fraction obtained from an alcoholic extract of
Stachytarpheta jamaicensis Vahl. (Verbenaceae) on the generation of reactive oxygen species (ROS) during the
respiratory burst of rat peritoneal macrophages were investigated. The lyophilized ethanol extract of the leaves
and stems was fractionated between water and chloroform. EAc was obtained from the aqueous phase and the
HE from the methanol solution of the dried chloroform fraction. Nitrite concentration was assayed by the Griess
reaction (1) in cultures of in vivo pre-estimulated macrophages in the presence of 10 U/ml of gamma interferon
and 100 ng/ml of lipopolysaccharide. The production of ROS by macrophages stimulated with 10 ~g/ml of phor-
bol 12-myristate 13-acetate (PMA) was measured by fluorescent probes (2). Superoxide anions (02-) were gen-
erated in a hypoxanthine/xanthine oxidase (HXjXO) system and quantified spectrophotometricaly (3). In the same
system, the effect on XO activity was studied measuring the uric acid formation. Only EAc (0.4 - 40 ~g/ml) inhib-
ited, like L-(+)-ascorbic (100 ~M), the extracellular release of ROS by resident peritoneal macrophages stimulat-
ed with PMA. In addition, EAc, like superoxide dismutase (1 U/ml) , showed a potent 02- scavenging activity in
the HXjXO system. At concentrations of about 40 ~g/ml, EAc inhibited XO activity and the production of nitric
oxide in macrophages, like allopurinol (10 ~M) and N-methyl-L-arginine acetate (250 ~M), respectively. These
results suggest that the EAc extract of S. jamaicensis and not HE fraction, contents some drugs that may have
a potential pharmaceutical value in the treatment of immunopathological diseases where an over production of
ROS is implicated, as inflammation, atherosclerosis or even carcinogenesis and neurodegenerative disorders.

Acknowledgements: Comisi6n Interm,nisterial de Ciencia y Tecnologia and Conselleria de Educaci6n e Ordenaci6n Universitaria
of the Xunta de Galicia, Spain.
References: 1. Green, LC. et al. (1982) Anal. Biochem. 126: 131-138.2. Leiro, J. et al. (2001) Exp. Parasitol.98: 1-9.3. Huguet,
AI. et al. (1990) Z. Naturfosch. 45c: 19-24.

A040 Effect of (-)-epigallocatechin-3-gallate on respiratory burst of rat macrophages
E. Alvarez a, J. Leiro band F. OraI/o a
a Departamento de Farmacologia, b Departamento de Microbiologia y Parasitologia, Laboratorio de Parasitologia. Facultad de
Farmacia, Universidad de Santiago de Compostela, E-15782, Santiago de Compostela, Spain.

The toxic effects derived from over production of oxygen radicals (ROS) by immune cells can be partially abo-
lished by the antioxidant activities of plant polyphenols. In the present study we investigated the potential effects
of (-)-epigallocatechin-3-gallate (EGCG) on the respiratory-burst responses of rat peritoneal macrophages. In vivo
pre-estimulated macrophages were incubated in the presence of 10 U/ml of gamma interferon and 100 ng/ml
of bacterial lipopolysaccharide, and nitrite concentration in the cultures was evaluated by the Griess reaction (1).
The production of ROS by macrophages was investigated in cells stimulated with 10 ~g/ml of phorbol 12-myris-
tate 13-acetate (PMA) using fluorescent probes (2). Superoxide anions (02-) were generated in a phenazine
methosulphate (PMS)-NADH system and quantified by the spectrophotometric measurement of the product of the
reduction of nitro blue tetrazolium (NBT) (3). EGCG (50-200 ~M) blocked the production of nitric oxide (NO) by
macrophages, being the concentration of 200 ~M as active as N-methyl-L-arginine 1 mM. EGCG (1-100 ~M), like
U+)-ascorbic acid (100 ~M, pOSitive control), also inhibited the extracellular liberation of ROS by resident peri-
toneal macrophages stimulated with PMA. At low concentrations (1-5 ~M), EGCG increased the reduction of NBT
by the 02- generated in the PMS/NADH system acting as a pro-oxidant agent, while at concentrations of about
10 ~M EGCG exhibited, like superoxide dismutase (10 U/ml) , a potent 02- scavenger activity. These results show
that EGCG is capable of modulating ROS production during respiratory burst of rat peritoneal macrophages by
Or scavenging. Therefore, these antioxidant properties of EGCG may be useful in the prevention of both, the tis-
sue injury caused by inflammatory process like atherosclerosis, asthma or arthritis, and some human diseases
as Alzheimer and cancer.

Acknowledgements: Comisi6n Interm,nisterial de Ciencia y Tecnologia and Conselleria de Educaci6n e Ordenaci6n Universitaria
of the Xunta de Galicia, Spain.
References: 1. Green, LC. et al. (1982) Anal. B,ochem. 126: 131-138.2. Leiro, J. et al. (2001) Exp. Parasitol. 98: 1-9. 3.
Huguet, AI. et al. (1990) Z. Naturfosch. 45c: 19-24.
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A041 Superoxide scavenging properties and modulatory activity of mangiferin on inducible nitric-oxide syn-
thase, TNF-a and TGF-~ gene expression
E. Alvarez a, J. Leiro b, J. A. Arranz b, E. Rivadulla a and F. Oralio a
a Departamento de Farmacologia, b Departamento de Microbiologia y Parasitologia, Laboratorio de Parasitologia. Facultad de
Farmacia, Universidad de Santiago de Compostela, [.15782, Santiago de Compostela, Spain.

In the present study, we have investigated for the first time the potential effects of mangiferin (MA), a natural
polyphenolic compound, on superoxide anions (02-) production, xanthine oxidase (XO) activity, vascular contrac-
tility and mRNA expression of inducible nitric-oxide synthase (iNOS), tumour necrosis factor-alfa (TNF-,,) and
tumour growth factor-beta (TGF·I~). Or were generated by the hypoxanthine (HX)/XO and NADH/phenazine
methosulphate (PMS) systems (1). XO enzymatic activity was determined by measurement of uric acid produc-
tion from xanthine (2). Vascular contraction experiments were performed in intact rat aortic rings (3). iNOS, TNF-
" and TGF-I~gene expression in rat leucocytes in vivo pre-stimulated with thioglycollate (3% w/v) and in vitro incu-
bated with 10 ~gjml lipopolysaccharide and 10 U/ml of interferon-gamma was evaluated by retrotranscriptase-
polymerase chain reaction (RT-PCR). MA (1-100 ~M), like SOD (1 U/ml) , scavenged Or produced by the HX/XO
and NADHjPMS systems. MA (1-100 ~M), unlike allopurinol (10 ~M), was unable to inhibit XO activity. MA (1-100
~M) did not modify the resting tone and the contractile response elicited by L-phenylephrine (1 ~M) or phorbol
12-myristate 13-acetate (1 ~M) in rat aorta. MA (1-100 ~M), like dexamethasone (100 ~M), decreased iNOS induc-
tion in activated leucocytes. At 100 ~M, MA also inhibited TNF-(l gene expression and, however, increased the
mRNA expression of TGF-I~. Taking into account the scavenging properties and the inhibitory effects of MA on
iNOS and TNF-(l gene expression above described, it can be concluded that this polyphenol may have interest in
the therapy of inflammation and/or neurodegenerative disorders (4). In addition, the finding that MA enhances the
mRNA expression of TGF-I~suggests that this natural compound may be also useful in the prevention of cancer,
autoimmunity, atherosclerosis and coronary heart disease (5).

Acknowledgements: Com is ion Interministerial de Ciencia y Tecnologia and Conselleria de Educacion e Ordenacion Universitaria
of the Xunta de Galicia, Spain.

References: 1. Huguet. AI. et al. (1990) Z Naturfosch 45c: 19-24. 2. Oralio. F. et al. (2002) Mol Pharmacol 61: 294-302. 3.
Oralio, F. et al. (1998) Planta Med 64: 116·119. 4. Darley-Usmar, V. Et al. (1995) FEBS Letters 369: 131-135. 5. Vodovotz, Y.
(1997) Nitric Oxide l(1): 3-17.

A042 Investigations on the antiinflammatory activity of Avena sativa L.
A. Hiermann, E_ Wenzig and W. Heller
Institute of Pharmacognosy, Universitaetsplatz 4/1, 8010 Graz, Austria.

Aqueous preparations of oat straw (Stramentum Avenae) such as medicated baths and herbal teas have been
traditionally used in folk medicine as remedies against inflammatory diseases (rheumatism, goat etc.) (1). For this
reason the suggested antiinflammatory activity of an aqueous oat straw extract was examined by three different
models of inflammation: the carrageenan induced rat paw edema, the croton oil induced mouse ear erythema
and the influence on the release of radiolabelled PGE2, PGI2 and PGD2 (2). In all three models the extract showed
high inhibitory effects even at low concentrations. Bioassay guided fractionation of this extract over Sephadex
G 15 and further cleanup by elution over polyamide led to a fraction which showed the same inhibitory activity on
carrageenan induced rat paw edema as the whole extract (45% inhibition at a concentration according to 250
mg drug/kg p.o.). Additionally an aqueous oat fruit extract was examined for its inhibitory activity on carrageenan
induced rat paw edema. This extract also showed a remarkable inhibitory effect (40% inhibition at a concentra-
tion according to 1.0 g drug/kg p.o.). The extract was ultrafiltrated to remove starch (filter cut-off: 100.000 Da)
and then fractionated over Sephadex G 25, which led to two active fractions, the first one with a low elution vol-
ume (Vel and the second one with a high Ve. The first one depressed the formation of edema to an extent of 30%,
the latter one to an extent of 41 % at a concentration according to 1.5 g drug/kg p.o. (significance of results was
assessed by Student's t- test; significance level: p<0.05; n=5 for all pharmacological testings). These results
lead to the conclusion that aqueous oat straw extracts contain at least one, and oat fruit extracts at least two
compounds which show an inhibitory activity on carrageenan induced rat paw edema. To isolate these com-
pounds, further bioassay guided separation steps and phytochemical investigations of the active fractions are in
progress_

References: 1. Schneider, E. (1985) Z. Phytother. 6: 165-167.2. Juan, H., Sametz, W. (1983) Arch. Pharmacol. 324: 207-211.
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A043 Study of anti-inflammatory effect of natural intranasal preparation for treatment of acute rhinitis
AE. Alexandrova, AN. Shikov, D.N. Pozharitskaya and V.G. Makarov
Interregional Center "Adaptogen", 47/5. Piskarevsky pr., 195067. St-Petersburg. Russia.

Search and development of effective and safe drugs for intranasal administration is one of leading problems of
otorhinolaryngological practice in connection with a high expansion of diseases of a mucous membrane of nose
and sinuses. Medicinal herbs are a potential source of biologically active compounds with high efficiency and min-
imal side effects. The oil extract of Achillea millefolium herb, Salvia officinalis leaves, Hypericum perforatum herb,
Ledum palustre sprout was prepared with use of a rotopulsed extractor on original technology. The plants in the
ratio of 2,5:2,25:1,75:1 mixed and the oil extract prepared with the mixture. Olive oil was used as extracting
agent. Then oil extract admixed with thymol, dimethyl sulfoxide and peppermint oil.
Rat acute rhinitis was produced by intranasal introduction of 7,5% solution of formalin. Influence of preparation
on acute rhinitis was estimated macroscopically and histologically methods. Histochemical pigmenting by Alcian
blue was used for revealing acidic mucopolysaccharides, which production is increased in inflammation. The
state of epithelium was estimated on: mucous hyperemias; hyperplasias and damages of epithelium; amounts of
goblet cells and reaction of slime; forms, degree of inflammation.
The inflammations were macroscopically recorded from serous up to serous-hemorrhagic after 7 day. The admin-
istration of preparation resulted to the expressed medical effect. Thus the attributes of an inflammation were
absent in 90 % cases. At study of cellular composition of an inflammatory infiltrate of the nontreated rats with
acute inflammatory process we observed predominance of infiltration by mucous neutrocytes at less expressed
lymphocytes, plasmocytes and macrophages. Also it was observed the dominated infiltration of macrophages
and lymphocytes, that specifies activation of the local immune answer. Along-side with anti-inflammatory was
marked local immunostimulating effect of preparation. The significant anti-inflammatory activity of the prepara-
tion can be explained by synergetic influence of biologically active compounds of plant components of oil extract.

A044 Study of antibacterial activity of chamomile oily extract to Helicobacter pylori
V.G. Makarov, AN. Shikov, D.N. Pozharitskaya and AS.Kvetnaya
Interregional Center "Adaptogen", 47/5, Piskarevsky pr., 195067, St-Petersburg, Russia.

Helicobacter pylori infection of the stomach is one of the commonest chronic infections world-wide. H. pylori is
directly associated with peptic ulcer disease, chronic gastritis, etc. The aim of the work was a study of the anti-
bacterial action of chamomile oily extract (COE) to H. pylori. COE was prepared using rotopulsed extraction of
Matricaria recutita flowers by plant fixed oil on original technology [Pat. RU NQ2141336]. Coumarin and flavonoid
derivatives, poly-ynes, bisabolol oxides, chamazulene, derivatives of humulones, chlorophylls were found in COE.
Soybean lecithin, alpha-tocopheryl acetate and ascorbyl palmitate were added to COE as antioxidants.
Methods: The cultivation of the test microorganism H. pylori was carried out on a Colombian agar with 10 % of
ram's blood. Incubation of crops made at 37 degrees within 3-7 day in dry gas-generating packages. Influence
of COE on viability and the biological properties of H. pylori were studied in vitro in Petri dishes on the Colombian
agar with 10 % of ram's blood at contact action on cells of reference strain. As the control the plant fixed oil was
used.
Results: Bactericidal action of COE on H. pylori was determined in dilution up to 1:8. At dilution of 1:8, 1:16,
1:32 propagation of separate colonies H. pylori was found. The cultures, discharged of an operative range of
COE as against stock cultures of reference strain grew as small (diameter up to 0.5 mm), dull, flat with rough
edges without hemolysis of colonies. The viability of the changed cultures of reference strain was 1-2 gene rat-
ings. COE inhibited production of a urease at H. pylori. Comparative estimation of biological properties H. pylori,
evolved in control crops and in place of COE action testified to influence COE on morphological and fermentative
property of the microorganism. It is possible to suppose, that the mechanism of the therapeutic action of COE
is based on inhibition of colony activity of H. pylori and inhibiting effect on adhesion of this microorganism of
phospholipid - lecithin. Thus, COE is promising for application in complex therapy of stomach ulcer and duodenal
intestine, especially at the patients with allergic responses on antibacterial drugs, and also in case of a resis-
tance of the inducer to antibiotics.

Acknowledgement: The work was supported by the Moscow pharmaceutical factory.
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A045 Oevil's Claw root: pharmacological study in horses
D. Montesano and L. Ferrara
Department of Pharmaceutical and Toxicological Chemistry, via D. Montesano 49, 80131 Naples, Italy.

Various researches have described anti-inflammatory activity of aqueous extracts of Devil's Claw root
(Harpagophytum procumbens DC) (1, 2), drug widely used in South African folk medicine. In this study we have
isolated and quantified harpagoside (3), the responsible molecule of anti-inflammatory and analgesic activity and
then we have used it as drug for treatment of muscular and bone diseases in horses. We have standardized aque-
ous extract detecting glycoiridoids as harpagoside using spectrophotometric method (4): this value was 2.7%.
Harpagoside was determined by HPLC even and was identified comparing RT with pure standard one. A H.
procumbens preparation was tested in the treatment of degeneration of the proximal intertarsal, distal interdis-
tal, tarso-metatarsal joint and in the treatment of muscular disorders in 10 race horses (group a), in comparison
with a control group of 10 horses treated with phenylbutazone (5). Treatment was carried out for 60 days (3
cycles of 20 days) and the animals were monitored regularly for 90 days. Normal dose was established in 0.5
mg/Kg. The weight of animals were 350/500 Kg, while the age 4/23 years. Both groups were equally divided
in male and female. The valuation of analgesic and anti-inflammatory effects was performed using following tests:
test of flexion of hock, irregularity of pace along a circular way and valuation of unilateral lameness of left or right
leg in trot along a streight on way. In the group a, 6 horses have showed a marked improvement of symptoms
on control group, 2 horses a partial improvement, while only 2 horses have showed no improvement. It is con-
cluded that H. procumbens preparation is an alternative to the use of phenylbutazone in treatment of bone spavin
and muscular disorders in horses, specially in chronic treatment, because phenylbutazone presents high toxici-
ty, in particular for stomach, in long time treatment.

References: l. Baghdikian B et al. (1997) Planta Med. 63(2):171-176. 2. Lanhers MC et al. (1992) Planta Med. 58' 117·123
3. Lichti H, Von Wartburg A. (1996) Helv. Chim. Acta 49 (5): 1552·1580. 4. Soulimani R et al. Can. J. Physiol. Pharmacol. (72):
1532-1536. 5. Montavon S. (1994) Prat. Vet. Equine (26): 49·53.

A046 Flavonoids from Opuntia dillenii (Ker-Gawl) Haw. flowers
M.S. EL-Din Ahmed a, N.D. EI Tanboulya, W.T. Islam a, AS. EL-Senousya and AA Sleem b

a PharmacognosyDepartment, Faculty of Pharmacy, Cairo University, Egypt. b Pharmacology Department, National Research
Centre, Dokki, Giza, Egypt.

Opuntia dillenii (Ker-Gawll Haw growing in Egypt is used in folk medicine as antidiabetic and anti-inflammatory.
The study of the anti-inflammatory activity of the alcoholic extracts of the flower, fruit, and stem was carried out
using the carrageenan induced edema model according to Winter et al (1). The analgesic effect of the same
extracts was evaluated using electric current as anoxious stimulus according to Charlier et al (2). The alcoholic
extract of the flower revealed the most potent anti-inflammatory and analgesic action at a dose of 200 mg/Kg.
Bioassay guided fractionation of this extract using VLC followed by Sephadex and paper chromatography, affor-
ded two potent fractions. Fraction 1, eluted with 3% methanol in ethyl acetate, gave compounds 1 and 2, and frac-
tion 2, eluted with 8.5% methanol in ethyl acetate, gave compound 3. These compounds were isolated for the
first time from the plant. The three compounds were identified as isorhamnetin-3-0-glucoside, kaempferol-3-0-glu-
coside and isorhamnetin-3-0-rutinoside based on spectroscopic data (U.V, lH-NMR and 13C-NMR) and its com-
parison with the published literature (3,4,5).

References: l. Winter GA et al (1996) Proc. Soc. Exp. BioI. Med. III: 1544-47. 2. Charlier R et al (1961) Arch. Intern.
Pharmacodynamic 134: 306·327. 3. Arcoleo A et al(l962) Atti. Accad. Sci. Lettere. Arti Palermo, 22: 115-18. 4. Clark WD
and Parfitt BD (1980) Phytochemistry 19: 1856-7. 5. Rosier H et al (1966) Phytochemistry 5:189·92.
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A047 Antinflammatory and analgesic activities of a butanol extract of Balanites aegyptiaca (Ll Del. in
experimental animals
E. SDeroni a, M.C. Guerra a, C. Renzulli a, G. Innocenti b, S. Dall' Acqua band P. Govoni C

a Dept. of Pharmacology, via Irnerio, 48 Bologna University 40126 Bologna, Italy. b Dept. of Pharmaceutical Sciences, Padova
University, Italy. C Dept. of Exp. Med. Histology Parma University, Italy.

Balanites aegyptiaca (L) Del. is widely distributed along the tropical belt of Africa. The tree has many folk uses in
various African countries.The aqueous extract of bark is traditionally used as anti·jaundice, while the one of fruit
mesocarps is administered as oral hypoglycemic drug.
The aim of this work was to evaluate the anti·inflammatory activity of methanol (ME) and butanol (BE) extracts
obtained from B. aegyptiaca bark. The study was carried out using two different animal models: the carra·
genin-induced edema, in the rat, and acetic acid-induced writhing test in mice. The extracts, suspended in car-
boxymethylcellulose, were intragastrically administered to animals, fasted for 12 h before the experiment, at 200
and 400 mg/kg.
The results obtained demonstrate that both ME or BE extracts have a significant effect at higher dose on the
number of abdominal writhes induced by acetic acid, with a 38 and 54 % inhibition respectively, no significant
difference was observed at lower dose, compared with control animals. The same extracts exhibit a significant
reduction on the rat paw edema. The inhibition produced by ME is about the same (28 % lower dose, 32 % high-
er dose) after the two doses administered. A more evident effect is obtained by BE oral administration (40 % and
57 % respectively). The histological sections of rat paw confirm the antiphlogistic activity of the plant extracts.
The antiedematogenic and the antinociceptive effects suggest the presence in the extract of some active com-
pounds. As the plant is known for its saponin content, these compounds could be responsible of the pharmaco-
logical activity evaluated.

A048 A preliminary study on the anti-inflammatory activity of Chuquiraga spinosa (Asteraceael
A. Landa, M.I. Calvo, J. Calvo and M Fernandez
Dpto. Farmacia y Tecnologia Farmaceutlca (Farmacognosia), Facultad de Farmacia, Universidad de Navarra, Cj Irunlarrea 1,
31008 Pamplona, Spain.

Chuquiraga spinosa (R. et P.) D. Dou is a medicinal plant originating from Peru. The whole plant is used in tradi-
tional medicine as anti-inflammatory agent. The aim of the present work is to investigate the potential anti-inflam-
matory activity and the phytochemical composition of the 50% ethanolic extract.
The anti-inflammatory activity has been investigated in two experimental in vivo models. The carrageenan-induced
rat paw edema was chosen as a model for general inflammation. The mice ear edema test using tetrade-
canoylphorbol acetate as inflammatory agent was chosen as a model for topical inflammation. Indomethacin was
used as reference drug in both models: 10 mg/Kg (p.o) in general inflammation and 0.5 mgjear in topical
inflammation. Ethanolic extract of C. spinosa were used in dose of 500 mg/kg (p.o) in the general model, and in
dose of 2.5 mgjmouse ear (six times) in the topical model. A pre-treatment by extract in a dose of 500 mg/kg
(p.o) significantly reduced the edema 2 and 3 hours after carragenin injection in comparison with the control
(respectively 52,55% and 45,45%). C. spinosa induced an 88.09% reduction in the TPA edema, the anti-inflam-
matory effect of the extract was higher than indomethacin (74,83%).
A qualitative reversed-phase HPLC method has been developed for the analysis and characterisation of the 50%
ethanolic extract of C. spinosa (Asteraceae) whole plant. The method enables separation of the main cons-
tituents: flavonoids and caffeic acid derivatives.
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A049 Inhibitory effects of oleanane triterpenoids on some macrophage functions
M.J. Abad, B. de las Heras, J. Benedi, S. Cuesta, R. Caro, G. Amorin, P. Bermejo and I. Iglesias
Departamento de Farmacologia. Facultad de Farmacia. Universidad Complutense de Madrid. Plaza Ramon y Cajal sin. 28040·
Madrid, Spain.

In the present communication, seven naturally occurring compounds with anti·inflammatory properties (l) were
examined for their effects on some macrophage functions of relevance to the inflammatory process. The pres·
ent work concerns the effect of seven triterpenoid compounds possessing an oleanane skeleton: I~·amyrin,
erithrodiol, hederagenin, friedelin, 3u·hydroxy·friedelan-2-one, oleanolic acid and oleanolic methyl ester. These
triterpenoids have been tested in two experimental systems: calcium ionophore A23187-stimulated mouse peri-
toneal macrophages serve as a source of COX-l and 5-LOX, and LPS-stimulated macrophages testing COX-2,
iNOS and GR activities.
Hederagenin, 3u-hydroxy-friedelan-2-one and oleanolic acid showed significant inhibitory effect on PGE2 (COX-l)
and LTC4 (5-LOX) with IC50 < 50 ~M, while friedelin showed a strong inhibition of COX-l (lC50 = 9 ~M).
Hederagenin was an active inhibitor of nitric oxide (NO) and PGE2 production, showed by western-blot inhibition
of iNOS and COX-2 expression. Friedelin and oleanolic acid inhibited NO generation (lC50 = 8.8 and 1.10 ~M,
respectively), while 3n-hydroxy-friedelan-2-one was only slightly active. I~-amyrin significantly increased GR activi-
ty (inhibition percentage 94.4% at 100 ~M). Oleanolic acid was an active scavenger of hypochlorous radical.
None of the triterpenoids showed superoxide scavenger activity.

References: 1. Rios, J.L. et al. (2000). Natural Triterpenoids as Anti-inflammatory Agents in Studies in Natural Products
Chemistry (Atta·ur·Rahman,Ed.), Elsevier.

A050 Inhibitory effects of lupane triterpenoids on some macrophage functions
B. de las Heras, M.J. Abad, S. Cuesta, R. Caro, J. Benedi, G. Amorin, P. Bermejo and I. Iglesias
Departamento de Farmacologia. Facultad de Farmacia. Universidad Complutense de Madrid. Plaza Ramon y Cajal sin. 28040·
Madrid, Spain.

Triterpenoids have been described as effective anti-inflammatory agents and are recognised as the active prin-
ciples of several medicinal plants (1). In order to establish the mode of action of the anti-inflammatory activity
seven triterpenoid compounds possessing a lupane skeleton (betulin, betulin diacetate, betulinic acid, betulinic
acid methylester, lupeol acetate, lupeol, lupenone) have been evaluated as potential inhibitors of some
macrophage functions. These triterpenoids have been tested in two experimental systems: calcium ionophore
A23187-stimulated mouse peritoneal macrophages (source of COX-l and 5-LOX enzymes) and LPS-stimulated
macrophages (COX-2, iNOS and GR enzymes). None of the compounds assayed had any significant effect on
PGE2 production when catalysed by the COX-l enzyme. Betulin and betulinic acid significantly inhibited LTC4 pro-
duction with IC50 < 17 ~M, while lupenone exhibited slight inhibition of 5-LOX. All triterpenoids assayed were
active inhibitors of nitric oxide (NO) production, showed by western-blot inhibition of iNOS expression, being less
active on their effects on COX-2 enzyme. Betulinic acid diacetate showed the strongest activity on NO assay (lC50
= O.92 ~M), while betulinic acid methylester on COX-2 assay (lC50 = 10 ~M). Betulin diacetate showed a marked
increase of GR activity. All triter penes assayed except betulinic acid and betulin diacetate were active scavengers
of the hypochlorous radical. None of them scavenged superoxide anion.

References: 1. Rios, J.L. et al. (2000). Natural Triterpenoids as Anti·inflammatory Agents in Studies in Natural Products
Chemistry (Atta-ur-Rahman,Ed.). Elsevier.
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A051 Anti-inflammatory activity of triterpenes from Schinus molle fruit
vue-Din Zeng. M.e. Recio and J.L.Rios
Oepartament de Farmacologia, Facultat de Farmacia, Universitat de Valencia, Av. Vicent Andres Estelles sin, 46100 Burjassot,
Spain.

Schinus molle L. (Anacardiaceae) is a pepper tree used against different diseases including inflammatory patholo-
gies (1). In a previous screening, the anti-inflammatory activity of methanol extract of S. moUe fruits was demons-
trated. The aim of this study is to Isolate the active compounds of this extract and study its pharmacological
effect in a chronic model of inflammation.
Two triterpenes (1: 300 mg, 2: 485 mg) were isolated from the MeOH extract (91 g obtained from 298 g of
fruits) by gel-filtration chromatography (Sephadex LH-20) using methanol as a mobile phase and the fractions
were re-chromatographed using VLC (Si02) and dichloromethane / ethyl acetate mixtures. In addition, one
flavonoid (3: 300 mg) was isolated using VLC (Si02) and different dichloromethane / methanol mixtures.
Compounds were analysed using spectroscopy (MS, lH- and 13C-NMR) and were identified as:
(13u,14j3,17u,20S,24Z)-3n-hydroxy-21-oxolanosta-S,24-dien-26-oic acid (1), a closely related 3u-hydroxylanos-
ta-8,24-dien-26-oic acid (2) and chamaejasmin (3).
In the chronic model of inflammation (2), all compounds showed significant activity (Dunnett's t-test) at doses of
0.25 mgjear X 7 applications. Compounds 1 and 2 showed 39% and 48% of inhibition respectively, whereas 3
showed only 26% of inhibition. Dexamethasone was used as a positive control (85% of inhibition at 0.05 mgjear
- 7 doses).
Compounds 1 and 2 are structurally related to the lanostanoids isolated from Schinus terebinthifolius, which are
anti-inflammatory and inhibit phospholipase A2. For that, the inhibition of this enzyme could be hypothesised as
the possible mechanism of action of lanostanes from Schinus molle.

Acknowledgements: Yue-Qin Zeng (fellolVship from Spanish Government - AECI). This study was supported by the Spanish
Government (PM 98-0206).

References: 1. Duke, J.A. (1985) CRC Handbook f Medicinal Herbs, CRC Press, Boca Raton, pp. 434. 2. Stanley, P.L. et al.
(1991). Skin Pharmacol. 4: 262-271.

A052 Effect of Asteraceae species on two models of cell-mediated allergy
V. Hernandez, L. Gongora, R.M. Giner and S. Manez
Departament de Farmacologia, Facultat de Farmacia, Universitat de Valencia, Av. Vicent Andres Estelles sin, 46100 Burjassot,
Spain.

Following our investigations on the Mediterranean anti-inflammatory Asteraceae, we undertook a study of Inula
viscosa, Pallenis spinosa and Santo/ina chamaecyparissus. Methanolic extracts were tested on a contact hyper-
sensitivity (CHS) model induced by 2,4-dinitro-1-fluorobenzene (DNFB) and a tuberculinic-type delayed hypersen-
sitivity (DTH) model provoked by sheep red blood cells (SRBC) (1).
The CHS sensitisation phase was Induced by topical application of 0.2% DNFB in acetone onto the shaved
abdomen on days 0 and 1. To elicit an allergic reaction, the animals were challenged 5 days later with DNFB on
the ear surface_ Ear swelling was assessed 24 hand 96 h after challenge by measuring ear thickness with a
micrometer. Plant extracts were applied topically in pre- and post-challenge treatments. For DTH study, mice were
sensitised on day 0 by injecting s.c. 2x107 SRBC in 0.1 mL of PBS into the back_ Five days later, these mice
were challenged by injecting 1xl08 SRBC in 0.025 mL of PBS into the right hind paw. The paw thickness was
measured with a micrometer 18 hand 24 h after challenge. Plant extracts were administered i.p. immediately
before and 16 h after challenge_ Statistical significance was assessed using the Dunnett's t-test.
In the CHS test, pre-challenge treatment with P. spinosa extract inhibited the early elicitation phase by 40 %, while
I. viscosa reduced the swelling to a lesser extent. Of the three extracts, only that of S. chamaecyparissus was
active following post-challenge treatment. When the extracts were assayed in the SRBC test, S. chamaecyparis-
sus was the most effective of the three species, inhibiting the reaction by 41 % at the time of maximum swelling
(18 h).
According to these results, P. spinosa is preventative while S. chamaecyparissus exerts its anti-inflammatory
activity, demonstrated prior to this study (2), following reaction.

Acknowledgements: This work was supported by Spanish Secreta ria de Estado de Universidades (PM 98-0206).

References: 1. Gongora L. et al. (2000) Life Sci. 66, 183-188.2. Sala A. et al. (2000) Life Sci. 66, PL35-40.
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A053 Isolation and anti-inflammatory effect of two cucurbitacins from Cayaponia tayuya
J.L. Rios, M. Prieto, M. Bonuccelfi and M.C. Recio,
Departament de Farmacologia, Facultat de Farmacia, Universitat de Valencia. Av. Vicent Andres Estelies sin, 46100 Buqassot,
Spain.

The roots of Cayaponia tayuya (Veil.) Cong. (Cucurbitaceae) are used in traditional medicine in South America as
an anti-inflammatory in the treatment of various diseases (1). In a previous paper we demonstrated the activity
of the chloroform extract (2). The aim of this study is to isolate the active principles of the extract obtained from
Cayaponia tayuya roots.
The chloroform extract was fractionated by gel-filtration chromatography (Sephadex LH-20) using dichlo-
romethane as a mobile phase. Two isolated compounds were identified by IH and 13CNMR as 23,24-dihydrocu-
curbitacin B (1) and 23,24-dihydrocucurbitacin D (2). The anti-inflammatory activity of both compounds was studied
in two experimental in vivo models of inflammation: mouse ear oedema induced by TPA and mouse paw oedema
induced by carrageenan. The cucurbitacins (4 mgjKg) and indomethacin (10 mgjKg) were administered orally.
The former reduced the TPA ear oedema significantly by 36% (2) and 29% (1), while the reference drug showed
no significant activity (Dunnett's t-test). In the acute paw test, cucurbitacin 1, when administered orally (5 mg/kg) ,
inhibited the oedema by 46% and 36% at 3 hand 5 h respectively, while compound 2 failed to significantly reduce
the oedema.
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Acknowledgements: M Prieto (grant from Universitat de Valencia). This study was supported by the Spanish Government (PM 98-
0206).
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References: L Bauer, R. et at. (1985) Phytochemistry 24: 1587-1591. 2_ Rios, J.L. et at. (1989) Fltoterapia 61: 275-278.

A054 The anti-inflammatory effect of 2,4,6-trimethoxy-2--trifluoromethylchalcone, an inhibitor of NO and
PGE2 production
J. Rojas a, J.N. Dominguez b, M. Paya a and M.L. Ferrandiz a
a Departament de Farmacologia, Facultat de Farmacia, Universitat de Valencia, Av. Vicent Andres Estelies sin, 46100 Burjassot,
Spain. b Departamento de Sintesls Organica, Facultad de Farmacia, Unlversidad Central de Venezuela, Caracas 1051,
Venezuela.

Chalcones, which have been considered as flavonoids synthesis precursors, have shown to exert many biologi-
cal activities, including anti-inflammatory, analgesic and antioxidant activities (1), being the majority studied 2'-
hydroxychalcones derivatives. We have recently reported that some synthetic chalcone derivatives inhibit the pro-
duction of inflammatory mediators and exert anti-inflammatory effects in mice (2,3). In the present study, the chal-
cone derivative 2,4,6-trimethoxy-2'-trifluoromethylchalcone (CH 11) was evaluated for its influence as modulator
of NO and PGE2 production, in vitro and in vivo, and for its anti-inflammatory activity in an acute and a chronic
inflammatory disease models. The high-output NO and PGE2 levels reached after lipopolysaccharide stimulation
of murine macrophages RAW 264.7, were inhibited by the presence of CH 11 (lC50 1,02 ~M for NO production
and 0,31 ~M for PGE2 generation). CH 11 markedly reduced nitrite and PGE2 levels (54 and 50%, respectively)
in exudates from 24 h zymosan-stimulated mouse air pouch model. Oral administration (25 mg/kg) of CH 11 sig-
nificantly reduced carrageenan-Induced mouse paw oedema, showing the greatest effect at 3 h with a 56% of
inhibition. We have also assessed the possible beneficial effect of CH 11 in the treatment of a chronic inflam-
matory process, the rat adjuvant-induced arthritis, and we have studied the influence of this chalcone derivative
on several parameters involved in the pathogenesis of this model. We have demonstrated the anti-inflammatory
effect of CH 11 after oral administration (25 mg/kg, on days 17-24 after adjuvant injection) by reduction of paw
oedema and the nitrite and PGb levels in the inflamed tissues. In summary, this compound offers a potential
interest in the treatment of inflammatory diseases.
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A055 1-(2,3,4-trimethoxyphenyl)-3-(3-(2-chloroquinolinyl)-2-propen-l-one, a chalcone derivative with
immunosuppressive and anti-inflammatory effects
E.J. De Leon a, M.G. Terencio a, J.N. Dominguez band M.J. Alcaraz a
a Departament de Farmacologia, Facultat de Farmacia. Universitat de Valencia, Av. Vicent Andres Estelles sin, 46100 Burjassot,
Spain. b Departamento de Sintesis Organica, Facultad de Farmacia, Universidad Central de Venezuela, Caracas 1051,
Venezuela.

Chalcones are natural products which have been reported to possess anti-inflammatory and antioxidant proper-
ties (1, 2). Recently, a series of 2-chloroquinolinyl chalcone derivatives have been studied as inhibitors of human
neutrophil functions and modulators of NO and prostaglandin E2 production in vitro and in vivo (3) (4). In the pre-
sent study, the synthetic chalcone derivative 1-(2,3,4-trimethoxyphenyl)-3-(3-(2-chloroquinolinyl)-2-propen-1-one
(TQ) was evaluated for its immunomodulatory and anti-inflammatory efficacy in vitro and in vivo. TQ inhibited elas-
tase release (lC50 1.4 ~M), superoxide generation (IG50 5. 9 ~M) and leukotriene B4 production (58% at 10 ~M) in
human neutrophils stimulated with cytochalasin B/fMLP, TPA and ionophore A23187, respectively. This com-
pound also inhibited in a concentration-dependent manner, the PHA-induced 3H thymidine incorporation into
human lymphocytes (lC50 1.4 ~M). In RAW 264.7 macrophages stimulated with lipopolysaccharide, TQ reduced
the production of NO (lC50 l.l ~M) and prostaglandin E2 (IC50 6.6 ~M). Oral administration of TQ (20 mg/kg) in
the 24h zymosan-stimulated mouse air pouch model, inhibited cell migration, as well as NO and prostaglandin E2
levels in exudates. In the delayed-type hypersensitivity response to 2,4-dinitrofluorobenzene in mice, TQ signifi-
cantly inhibited ear swelling and leucocyte infiltration determined as myeloperoxidase activity. In addition, this
compound displayed analgesic effects on the phenylbenzoquinone induced writhings as well as the early and the
late phases of the nociceptive response to formalin in mice. Our findings indicate the potential interest of TQ in
the treatment of some immune and inflammatory conditions.

Acknowledgments: This study was performed under the auspices of the CYTED Program (subprogram X.6). De Leon E.J. was
the recipient of a Research Fellowship from the European Union's ALFA Program at the University of Valencia.
References: 1. Cheng, Z. et al. (20011 Biochem. Pharmacol. 61: 939-946. 2. Hsieh, H.K. et al. (2000) J. Pharm. Pharmacol.
52: 163-171. 3. Herencia. F. et al. II 998) Bioorg. Med. Chem. Lett. 8: 1169-1174. 4. Herencia, F. et al. II 999) FEBS Lett.
453: 129-134.

A056 Identification of a 5-LOX inhibitor from Xanthium spinosum L.
J.M. Prieto a, F. Martini a, A. Bader b, A. Braca b, I. Morelli band J.L. Rios a
a Departament de Farmacologia, Facultat de Farmacia, Universitat de Valencia, Av. Vicent Andres Estelles sin, E-46100
Burjassot, Spain. b Dipartimento di Chimica Bioorganica e Biofarmacia, Universita degli Studi di Pisa. Via Bonanno, 33. 1-56126
Plsa, Italy.

Extracts of four herbal medicines, namely Acanthus mol/is L. (Acanthaceae), Achillea ligustica All. (Asteraceae),
Echeveria pumila Hortex Baker var. glauca (Crassulaceae), and Xanthium spinosum L. (Asteraceae), were
screened for their inhibitory effect on 5-lipoxygenase (5-LOX) activity.
The production of LTB4 by intact cells in presence of the extracts and/or their constituents was measured by
HPLC-OAD. This metabolite was released by rat peritoneal polymorphonuclear leukocytes from endogenous
arachidonic acid following the addition of Ca2+ and ionophore A23187 (1). The extracts and products were not
cytotoxic at the assayed doses when tested in the MTT assay.

Methanol extracts of Achillea ligustica and Xanthium spinosum inhibited LTB4 release
by nearly 100% when tested at 200 ~g/ml. Their MeOH extracts were fractionated with
solvents of increasing polarity and tested for their in vitro activity. The hexane fraction
of X. spinosum showed the strongest activity, with a IC50 = 5.6 ~g/ml (r = 0.993). It
was further subjected to solid-phase extraction and a sesquiterpene lactone was iso-
lated and identified as 3,10(14), 11(13)-guaiatrien-12,8-0Iide (ziniolide) by spec-
troscopy. Ziniolide reduced LTB4 release, with an IC50 value of 69 ~M (r = 0.9768).
These results are in agreement with the previously reported in vivo and in vitro anti-
inflammatory activity of related 12,8-guaianolides (2).

Acknowledgements: This study was supported by the Spanish Government (PM 98-0206). JM Prieto was recipient of a grant
from the Spanish Government (FP 96 20418957).
References: 1. Safayhi H. et al. (1995). Mol. Pharmacol. 47: 1212-1216. 2. Hernandez V. et al. (200!) Planta Med. 67: 726-731.
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A057 Activity-guided isolation and characterisation of the anti-complement principles of a methanol extract
of the gum of Boswellia serrata
B.H. Kroes, H.C. Quarles van Ufford, A.J.J. van den Berg, C.J. Beukelman, H. van Dijk and R.P. Labadie
Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, University of Utrecht. PO Box 80082,3508 TB Utrecht,
The Netherlands.

Frankincense, the gum resin of Boswellia serrata, is used in traditional medicine for the treatment of inflamma-
tory disorders. For extracts of the gum, hepatoprotective and anti-complement activities and inhibition of
leukotriene synthesis have been reported (1). So far, only crude extracts of Boswellia were tested for their effects
on complement activity (2). The present paper records the isolation and characterisation of the active principles
of a methanol extract of the gum of Boswellia serrata as well as a study on their mechanism of action.
Guided by the activity on the classical pathway of human complement, 4 compounds with a potent anti-comple-
ment activity were identified: «-bosweliic acid, I~-boswellic acid, acetyl-I~-bosweliic acid and acetyl-«-bosweliic.
Of these active principles, acetyl-I~-bosweliic acid showed the highest inhibitory activity (lC50 4.6 ~g/ml). This
activity was selective for the classical pathway, no activity was observed towards the alternative pathway.
Furthermore, the inhibitory activity was not affected by raising the Ca2+ and Mg2+ concentration.
Detailed mechanistic studies revealed that acetyl-J)-bosweliic acid acts at the level of complement component C2.

Acknowledgements: Dr S. Kosasi of Biohorma BV, Elburg, The Netherlands is kindly acknowledged for providing the gum resin
of Boswellia serrata.
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A058 Action mechanism of Croton cajucara Benth in the treatment of gastric ulcer detected by RT-PCR and
somatostatin dosage in normal and malnourished rats
A.C.B. Paula, J.S. Gracioso, W. Toma, E.M. Carneiro and A.R.M. Souza Brito
Departamento de Fislologia e Biofislca, Instituto de Biologia, Universidade Estadual de Campinas, Sao Paulo, Post Code 6109/
CEP: 13081-970, Brazil.

Aim: Analyze the perfomance the anti-ulcerogenic activity of the Croton cajucara essential oil in acetic acid and
ethanol induced gastric ulcer in normal and malnourished rats, and the "repair" process involved with these
ulcers. Serum somatostatin (SMT) was also exarnined.
Methods: Acetic acid and ethanol-induced gastric ulcer were assayed according to the method of Takagi et al.
(1) and Morimoto et al. (2), respectively. The repair process involved with these ulcers (growth factors by RT-PCR
and prostaglandin PGE2) was performed according to the Konturek et al. (3) and Curtis et al. (4) methods, res-
pectively. Serum SMT was assayed by Karmely et al. (5).
Results: The dates shown that a single oral administration of essential oil (100 mg/kg) accelerated the healing
of chronic gastric ulcer (49,37% and 69,82%) in both groups when compared to the control group (P<0.00l).
We also observed that this drug test induced a significantly increase in PGE2 production by glandular celis (50%
compared to control) in both groups. In normal rats exposed to acetic acid, growth factors how EGF was incre-
ased several-fold in the gastric lumen compared with the value measured in intact animals. The serum somatos-
tatin value of malnourished animals was increased with or without the use of essential oil (P<O.OOll. and the nor-
rnal animals had high value of SMT with the essential oil treatment.
Conclusion: The protective and curative effect of essential oil of C. cajucara bark on induced gastric lesions was
effective in normal and malnourished rats by specific action mechanisms.

Acknowledgements: FAPESP for financial support.
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A059 Rosmarinus officinalis L. leaves and their steam distillation residue as source of anti-inflammatory
principles
G. Altinier a, S. Sosa a, M. Raffaele a, L. Milella b, R.P. Aquino b, A. Tubaro a and R. Della Loggia a.
a DEMREP,University of Trieste, via Valerio 6, 34127 Trieste, Italy. b Department of Pharmaceutical Sciences, University of
Salerno, via Ponte Don Melillo 1, 84084 Fisciano (Salerno), Italy.

Rosmarinus officinalis L. (Labiatae) leaves are traditionally used as a spice and natural antioxidant, but also as a
remedy for the treatment of inflammatory-based diseases. The anti-inflammatory principles of the plant are not
clearly defined and most of the previous research work was focused on its essential oil. Recently we found that
non volatile constituents (ursolic and oleanolic acids), were responsible for the topical anti-inflammatory activity
of the related plants Thymus willdenowii Boiss and Salvia officinalis L. (1, 2). Therefore, the non volatile cons-
tituents of R. officinalis leaves were investigated for their antiphlogistic activity. By means of successive extrac-
tions with solvents of increasing polarity, n-hexane, chloroform and methanol extracts were obtained and then
evaluated for their topical anti-inflammatory activity by the Croton oil ear test in mice (3), The most active extract
was the chloroform one with an ID50 value (dose giving 50 % oedema reduction) of 83 ~gjcm2, similar to that of
the reference drug indomethacin (93 ~gjcm2). Its main anti-inflammatory principles resulted to be ursolic and
oleanolic acids with an ID50 of 53 and 132 ~gjcm2 respectively. The extract contains further triterpenes such
as the 3-(r~~hydroxy-micromeric acid, as potent as oleanolic acid, and the 3-(r~)-hydroxy-micromeric acid methyl
ester, almost inactive.
The chloroform extract of R. officinalis distillation residue showed almost the same anti-inflammatory activity of
the leaves extract. Therefore the wastes of the essential oil production could be an interesting source of triter-
penic compounds with high anti-inflammatory activity.

References: 1. Ismaili, H. et al (2001) J. Pharm. Pharmacol. 53: 1645-1652.2. Baricevic, D. et al (2001) J. Ethnopharmacol.
75: 152-132. 3. Tubaro, A. et al. (1985) Agents Actions 17: 347-349.

A060 Anti-inflammatory activity of Alpinia calcarata
L.S.R. Arambewela a, M. Arawwawela a and W.o. Ratnasooriya b
a Industrial Technology Institute. 363, Bauddhaloka Mawatha, Colombo 7 Sri Lanka. b Department of Zoology, University of
Colombo, Colombo 3, Sri Lanka.

Alpinia calcarata belongs to family Zingiberaceae. The analysis of the volatile oil of A. calcarata has revealed the
presence of methyl cinnamate and several terpenes as constituents. 1,8-cineol is the major component.
Protocatechuic acid, 4-0-methyl quercetin, syringic acid, vanillic acid are also reported. The aqueous extract of
the rhizome is widely used in the treatment of arthritis in traditional systems of medicine in Sri Lanka. However
the anti-inflammatory activity and toxicity of the local plant is not scientifically verified. Therefore the extracts of
the rhizome were subjected to anti-inflammatory assay.
The hot water extract of dried powdered rhizome was prepared by boiling with water for 2 h. The carrageenan
induced rat paw oedema was chosen as a model for general inflammation. Healthy adult cross bred albino rats
were used in the experiment. Inflammation was induced by injecting carrageenan to the hind paw. Half an hour
before this the plant extract was orally administered. The water extracts in doses of 250, 500 and 1000 mg/kg
were administered. The hind paw volume was measured plethysmometrically before the drug administration and
after the 0.05 ml of 1% carrageenan injection at hourly interval up to 5 h. 500 mg/kg of water extract had the
maximum activity (78% inhibition after 5h). No lethal effects were produced after oral administration of the
extracts.
These results supports the traditional use of this plant.

Acknowledgements: The authors thank the National Science Foundation of Sri Lanka for the research grant
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A061 COX-2 inhibitory effects of natural and modified fatty acids
U. Huss, T. Ringbom, P. Perera and L. Bohlin
Division of Pharmacognosy, Department of Medicinal Chemistry, BMC, Uppsala University, Box 574, SE·751 23 Uppsala,
Sweden.

The finding in 1991 of the inducible isoenzyme cyclooxygenase-2 (COX-2) has led to a novel approach for treat-
ment of inflammation. Unlike traditional NSAIDs, COX-2 selective inhibitors are proved to be both anti-inflamma-
tory and non-ulcerogenic, since the biosynthesis of prostaglandins catalysed by the constitutive COX-1 is unaf-
fected (1).
We have evaluated the effect of isolated natural compounds as well as extracts, on the COX-2 catalysed
prostaglandin biosynthesis, using a radiochemical enzyme assay (2). Bioassay guided fractionation of the
Swedish medicinal plant Plantago major L. led to isolation of the fatty acids, linoleic and ({-linolenic acid, as active
principles (3). The inhibitory effects of other natural, structurally related fatty acids were also investigated.
Further, the inhibitory effects of these compounds on COX-2 and COX-1 catalysed prostaglandin biosynthesis
were compared with the inhibition of some synthesized analogues of eicosapentaenoic (EPA) and docosa-
hexaenoic acid (DHA) with ether or thio-ether functions.
Several of the fatty acids as well as all of the thio-ether containing fatty acids inhibited the enzymatic activity of
COX-2. The compounds «-linolenic acid and all-(Zl-5-thia-8,1l,14,17-eicosatetraenoic acid were found most selec-
tive towards COX-2, with COX-2/COX-1 ratios of 0.1 and 0.2, respectively.

References: 1. J.K. Gierse et ai., (1999) Biochem. J., 339: 607-614.2. Y. Noreen et ai., (1998) J. Nat. Prod .. 61: 2-7. 3. T.
Ringbom et ai., (2001) J. Nat. Prod. 64: 745-749.

A062 Dereplication of commonly known COX-2 inhibitors of natural origin
W. W. Pathmasiri, L. Bohlin and P. Perera-Ivarsson
Division of Pharmacognosy, Department of Medicinal Chemistry, BMC, Uppsala University, Box 574, SE-751 23 Uppsala,
Sweden.

The process of dereplication seeks to avoid repetitive isolation of ubiquitous structures with known biological
activity in a specific assay. Fatty acids such as linolenic and linoleic acids and triterpenoids ursolic and oleanolic
acid were found to be such compounds, which are needed to be dereplicated (1, 2). In the search of new COX-2
inhibitors, a dereplication protocol was developed to identify unsaturated fatty acids and other known molecules,
which are active in the in vitro bioassay for the prostaglandin biosynthesis (3). The protocol comprises purification
with solid phase extraction followed by HPLC-DAD separation combined with bioassay and LC-MS analysis. This
procedure was applied to several plant extracts and a herbal preparation with COX-2 inhibitory activity.
Linolenic and linoleic acids were found in extracts of Acronychia pedunculata (leaves: EtOAc, stem bark: CH2CI2),
Gynandropsis gynandra (whole plant: CH2CI2), Lannea coromandelica (stem bark: CH2CI2), Trichosanthes anguina
(whole plant: CH2CI2), and Khadirarishtaya (herbal preparation: heptane and CH2CI2 extracts). LC/ESljMS was
used to confirm the identity of the fatty acids.
The use of this protocol helps the rapid identification of linolenic and linoleic acids in the active fractions, there-
by enabling the isolation of novel compounds.

Acknowledgements: Asian Development Bank for funding to the author.
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A063 Jasonia glutinosa IL.lD.C.: volatile compounds and preliminar pharmacological study
A. Gonzalez a, A.M. Diaz-Lanza a, L. Villaescusa a, F.J. De Santos a, L. Fernandez a, C. Bartolome b, J. Sanz-
Perucha c and V. Jayme d .

a Departamento de Farmacologia, Facultad de Farmacia, Universidad de Alcala. Ctra. N·II, km 33,600, 28871 Alcala de Henares,
Spain. b Departamento de Biologia Vegetal, Facultad de Cienclas. Universidad de Alcala. Ctra. N·II, km 33,600, 28871. Alcala
de Henares, Spain. C Departamento de Quimica Organica, Instituto de Quimica Organica General, CSIC. Juan de la Cierva, 3.
28006·Madrid. Spain. d Departamento Sistemas Biologicos, Universidad Autonoma Metropolitana-Xochimilco. Calzada del Hueso
1100, Col. Villa Quietud, Mexico, D.F. I~exico.

Jasonia glutinosa (L) D.C. (Jg) (family Asteraceae), popularly known in Spain as "te de roca", "te de piedras" or
"te de Arag6n" grows on the east of Spain on alkaline grounds and is commonly used as a digestive, spasmod-
ic and laxative. On this work we study the volatile compounds, by comparing two different methods in order to
obtain the isolation of the volatile fraction: distillation of the fresh plant, in order to obtain the essential oil and
direct thermal desorption. An optical microscopy study was made from the air part of the plan to complete its
identification, and taking into account the traditional use, pharmacological tests from the aqueous extract of Jg
on the intestinal motility of the mouse were made, by using the charcoal's model. Male mice NMR-1 (25-30 g)
under 18 hours of fast, were orally supplied with the extract (10 ml/kg), 15 minutes later, they orally received
0.1 ml of charcoal and finally 30 minutes later the animals were sacrified, the small intestine was removed and
the charcoal's displacement was measured to indicate the intestinal motility. A variation's analysis and the
Dunnett's test were applied in order to obtain the statistical analysis. Thirty-four compounds were identified on
the essential oil, accounting 89% of total volatile composition. The main elements were: camphor (31.5%), bor-
neol (15.6%), caryophyllene oxide (11.4%), nerolidol (8.6%) and bornile formate (2.9%). Direct thermal desorp-
tion joined to gas chromatography-mass spectrometry allowed the identification of 22 compounds, which only
accounted 15.5% of the total volatile composition. The most important compounds were camphor (7.3%), bor-
neol (3.6%). caryophillene oxide (2.5%), cadinol (1.8%) and spathulenol (1.3%).21 of these compounds have been
identified for the first time on the essential oil of Jg. The results of the preliminary pharmacological study indi-
cated that the aqueous extract produces an significant increase on the gastrointestinal mobility on the mouse of
7% with the dose used. This data apparently support the popular use.

A064 Effect of royal jelly to lipid peroxidation in diabetic rats
R. Suoabphol and P. Nusuetrong
Department of Physiology, Faculty of Medicine, Srinakharinwirot University, Sukumvit 23, Bangkok 10110, Thailand.

Royal jelly is a thick milky product secreted from hypopharyngeal (cephalic) and mandibular glands of young worker
bees (Apis mellifera L.). Little has been know about the antioxidant activity (1, 2). In order to investigate the anti-
oxidant effect of royal jelly, diabetic Wistar rats were induced by intravenous administration of streptozotocin, 50
mg/kg. Serum glucose, malondialdehyde (MDA), glutathione, superoxide dismutase (SOD), catalase and glu-
tathione peroxidase activities were monitored throughout the experiments. The very high level of serum glucose
(499.33 + 20.56 mg%) compared to the control group (166.00 + 19.95 mg%) was found to confirm hyper-
glycemic condition. Serum MDA level was also high in diabetic rat and significantly different (p < 0.001) when
compared to the control group.
In the post-treatment groups, lyophilized royal jelly at 2.0 g/kg body weight/day was administered orally for 8
weeks in the following day after streptozotocin injection. It was found that royal jelly significantly decreased (p <
0.001) serum MDA in diabetic rat after 4 week of diabetic induction. For the pre-treatment groups, the same dose
of lyophilized royal jelly was administered orally 2 weeks before streptozotocin injection. Royal jelly also signifi-
cantly decreased (p < 0.001) serum MDA in diabetic rat after 4 week of diabetic induction. In both pre- and post-
treatment groups, the glutathione. SOD, catalase and glutathione peroxidase activities were not significantly
changed from the control groups. The indirect measurements of free radicals (MDA) indicated the action of royal
jelly to inhibit lipid peroxide formation in diabetic rats.

Acknowledgements: This work was supported by a grant from Srinakharinwirot University, Bangkok, Thailand.
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A065 Antioxidant activities of the extracts from the leaves of Ocimum sanctum L.
R. Suoabohol and P. Nusuetrong
Department of Physiology, Faculty of Medicine, Snnakharinwirot University, Sukumvit 23, Bangkok 10110, Thailand.

The powdered leaves of Ocimum sanctum L. were extracted by hexane, chloroform, ethanol and water. All of the
extracts were tested for antioxidant potency using the 1, 1-diphenyl-2-picrylhydrazyl (DPPH) assay. The 50 % inhi-
bition of DPPH was used to interpret the antioxidant effect (1). Hexane and chloroform extracts did not show 50
% inhibition. Ethanol extract showed 50 % inhibition at high concentration, more than 1,400 ~g/ml. The best frac-
tion was aqueous extract expressed 50 % inhibition at 324.21 + 29.13 ~g/ml. Total antioxidant status was also
investigated by the suppression of radical cation ABTS<'" (2,2'-Azino-di-[3-ethylbenzthiazoline sulphonate]) pro-
duced from the reaction of ABTS", peroxidase and hydrogen peroxide (2). Hexane extract had no antioxidant
activity. The total antioxidant activities of chloroform, ethanol and aqueous extracts at 150 ~g/ml were 0.47,
0.83 and 1.05 mmol/L, respectively. In the comparison to standard antioxidant, BHT showed 16 times higher
antioxidant activity than aqueous extract in both assays. Base on these findings, the leaves of O. sanctum should
contain the antioxidant constituents with high polarity. The aqueous extract will be useful for further investigation.

Acknowledgements: This work was supported by a grant from Srinakharinwirot University, Bangkok, Thailand.
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A066 Suppressive effects of edible Thai plants on superoxide and nitric oxide generation
Suratwadee Jiwajinda a, Vilai Santisopasri b, Akira Murakami c, Oe-Kyung Kim d, Ha Won Kim d and Hajime Ohigashi d

a Central Laboratory and Greenhouse Complex, Kasetsart University, Kamphaeng Saen, Nakhon Path om 73140, Thailand.
bDepartment of Biochemistry, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900, Thailand. C Department of
Biological Science, Faculty of Biology·Oriented Science and Technology, Kinki University, Iwade·Uchita, Wakayama 649·6493,
Japan. d Division of Food Science and Biotechnology, Graduate School of Agriculture, Kyoto University, Kyoto 606·8502, Japan.

The ethanol extracts from a total of 134 species of edible Thai plants were screened for suppressive effects on
superoxide (02') production using the xanthine (XA)-xanthine oxidase (XOD) assay system. When tested the
extracts at a concentration of 500 ~g/ml, 44% and 23% of them inhibited XOD activity and scavenged OT,
respectively. Of those tested species, we have isolated and identified two flavones, oroxylin A and chrysin, and
a triterpene carboxylic acid, ursolic acid (UA), as the active constituents from the fruit pods of Oroxylum indicum
(Bignoniaceael, a traditional vegetable in Thailand. These compounds showed a marked inhibitory effect on the
tumor promoter 12-0-tetradecanoylphorbol-13-acetate (TPA)-induced OT generation in dimethylsulfoxide (DMSO)-
differentiated HL-60 cells. In addition, some plant extracts significantly suppressed 02 and nitric oxide genera-
tion in cellular system. As we have reported earlier that the edible plants in tropical region highly contain pro-
mising cancer preventives using the inhibition test of Epstein Barr virus (EBV) activation induced by tumor pro-
moters in Raji cells (1), these results supported us to conclude that the edible Thai plants are a useful source for
physiologically active compounds.

Acknowledgements: S.J. thanks the Japan Society for the Promotion of Science USPS) and Kasetsart University Research and
Development Institute (KURDI) for financial support.
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A067 Comparison of antioxidant activity of licorice to commercial antioxidants in 2% hydroquinone cream
K. Morteza-Semnani a and M. Saeedi b

a Department of Medicinal Chemistry, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175-861,
Sari, Iran. b Department of Pharmaceutics, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175-
861, Sari, Iran.

Antioxidants are an effective strategy for protection of the skin against UV-mediated oxidative damage. Some of
chemical antioxidants have side effects. More recently, researchers have focused on developing safe and more
effective antioxidants from natural sources. Hydroquinone, which is known for its high sensitivity to oxidation, has
chosen as an indicator for comparison of the anti oxidative activity of licorice to commercial antioxidants in 2%
w/w hydroquinone cream (1,2). Powdered dry root of licorice was extracted with methanol. The extract of licorice
was tested for antioxidative activity in comparison with commercial antioxidants [sodium metabisulfite and buty-
lated hydroxy toluene (BHTll at 0.1, 0.5, 1 and 2% w/w in 2% w/w hydroquinone cream. The systems were incu-
bated in a darkroom at 25°oC for three months. The physical stability percentage of hydoquinone remaining after
two weeks, one, two and three months was determined by UV spectrophotometry at 289 nm. The experiments
revealed that the higher percentages of remaining hydroquinone were observed in the presence of higher anti-
oxidant concentrations, but some of formulations showed lower physical stability, especially in the presence of
1 and 2% BHT. The systems containing licorice extract at all concentrations showed more activity than sodium
meta bisulfite and BHT (P<O.OO 1). The preparations containing extract showed good physical formulation stabili-
ty with over 65% of hydroquinone remaining during three months. The results showed that licorice extract can
be used as a natural antioxidant for substances that are oxidation-susceptible.

References: 1. Manosroi, A. et al. (1999) J. Cosme!. Sci. 50: 221-229.2. Leung, A,Y. et al. (1996) Encyclopedia of common
natural ingredients used in food, drugs and cosmetics. John Wiley & Sons Inc, New York.

A068 A triterpene from Korean mistletoe and its apoptosis-inducing activity
M.-J. Jung a, Y.-C. Yoo b, K.-B. Lee b, J.-B. Kim c, K.-S. Song a and 5.-1. Kim a
a Division of Applied Biology and Chemistry, College of Agriculture and Life Sciences, Kyungpook National University, 1370
Sankyuk-Dong, Daegu 702-701, Korea. b School of Medicine, Konyang University, Nonsan, Chungnam 320-711, Korea.
C Institute for Biomedical Research, Handong University, Pohang, Kyungpook 791-940, Korea.

Mistletoe is a common name for many species of semi-parasitic plants which grow on deciduous trees all over
the world. European mistletoe (Viscum album L.) has been shown to possess a variety of biological activities such
as antitumor and immunomodulating activity and the mistletoe extract is widely used in cancer therapy. It has
been reported that the mistletoe preparations exhibited direct cytotoxicity against tumor cells in culture. These
investigations also revealed that the most active component responsible for these biological activities was pres-
ent in a protein fraction whereas some activity was still found in unidentified protein-free fraction. In addition, com-
paring with a number of foreign researches on European mistletoe extracts, Korean mistletoe (Viscum album var.
coloratum) has limited subjects on certain lectins and their related compounds.
Under these backgrounds, we tried to isolate the cytotoxic low-molecular compounds from the Korean mistletoe.
In in vitro analysis of cytotoxic activity using RAW 264.7 murine tumor cells, dichloromethane extract of Korean
mistletoe showed significant activity against tumor cells. An active compound, which was designated as VD-3,
was isolated from the extract by repeated silicagel chromatography. VD-3 exhibited strong cytotoxicity against
RAW 264.7 as well as Colon 26-M3.1, NIH-3T3 and B16-BL6 tumor cells while it was not cytotoxic to normal cells
(murine splenocytes). Tumor cells treated with VD-3 showed typical patterns of apoptotic cell death, such as
apparent morphological changes and DNA fragmentation. In addition, VD-3 enhanced the activity of D4-DGI as
well as caspase-3, a cytosolic enzyme of tumor cells, during apoptosis induction.
VO-3 was identified as ep~oleanolic acid by spectral data and it was confirmed by chemical synthesis. These
results indicated that Korean mistletoe contains a highly cytotoxic compound against tumor cells, and the most
responsible low-molecular compound for the activity is ep~oleanolic acid.
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A069 Immunological activity of a herbal combination preparation: combination of single drug-extracts ver-
sus extraction of a drug mixture
C. Bodinet and J. Freudenstein
Schaper & Brummer GmbH & Co.KG. Bahnhofstr. 35, 38259 Salzgitter, Germany

The herbal immunomodulator Esberitox® N contains an aqueous-ethanolic extract of a mixture of Thujae occi-
dentalis herba, Baptisiae tinctoriae radix, Echinaceae purpureae radix and Echinaceae pallidae radix. For this
extract immunological activity has been shown in vitro and in vivo (1). The aim of this investigation was to com-
pare the immunological potency of this mixture extract to a parallely manufactured combination of single extracts
from the different drugs. The extract mixture was prepared in two different ways.
The immunological activity of the different extracts was tested in two test models. First their effects on spleen
cell proliferation were tested in the lymphocyte proliferation assay measuring the de novo DNA-synthesis by quan-
tification of the incorporation of radioactively labeled [6-3HJ-thymidine. In a second test model their influence on
the IgM production of mouse spleen cells was investigated in vitro.
The mixture extract induced a stronger increase in the proliferation rates of spleen cells than the extract mixtures
did. It also increased the production of IgM by mouse spleen cells significantly more strongly than the combina-
tion extracts. Concerning the immunological activity it may be assumed that the extraction of a mixture of these
four immunologically active drugs has advantages over the combination of single drug extracts. Differences
between the extracts could also be seen in chemical analysis.

References: 1. Bodinet, K. (1999) Immunpharmakologische Untersuchungen an einem pflanzlichen Immunmodulator.
Dissertation, Greifswald, EMAUGreifswald.

A070 Effects of long-term application of a herbal immunomodulator on the immune response in rats
C. Bodinet a, T. NiBlein a, F. Gessler band J. Freudenstein a
a Schaper & Brummer GmbH & Co.KG,Bahnhofstr. 35, 38259 Salzgitter, Germany, b Institut fur angewandte Biotechnologie der
Tropen, Kelinerweg 6, 37077 Gbttingen.

For the herbal immunomodulator Esberitox' N immunological activity has been shown in vitro and in vivo (1).
Because the potential risk of immunostimulators to induce immunosuppression after long-term application is
being discussed, the influence of Esberitox" N on the immune response in rats after an application period of se-
veral months was investigated.
Three groups of rats were immunized by i.m injection of a formaline-detoxified culture supernatant of Clostridium
botulinum at dO and d+ 10. Esberitox® N was administered via the drinking water either according to a short-term
regimen (d-3 until d+3) or to a long-term regimen for 8 months (life-long; d-244 until d+3). In the control group
the treatment was stopped at d-43. Blood was collected at days 0, 10, 14, 30 and antibody titers (vs immuno-
gen or highly purified toxoid) in the serum were quantified by means of specific ELiSAs. Short- and long-term
application of Esberitox® N significantly enhanced the antibody titers in comparison to the control group.
Concerning the development of more relevant anti-toxoid antibodies long-term application showed advantages
over short-term application.
In another set of experiments the effects of long-term application (1-6 month) of EsberitoxK N on immune para-
meters like spleen weight, number of spleen cells, Peyers Patches and PBL, white blood cell counts, prolifera-
tion of spleen cells and PBL, antibody production and cytokine titers in the serum and cell supernatants were
tested. There was no indication for any immunsuppressive effects. On the contrary, further evidence for an
immunostimulating activity concerning the Ig- and IFNy-production of spleen cells, could be found.

References: 1. Bodlnet, K. (1999) Immunpharmakologische Untersuchungen an einem pflanzhchen Immunmodulator.
Dissertation, Greifswald, EMAUGreifswald.

50th Annual Congress of the Society for Medicinal Plant Research POSTERS A



118 Revista de Fitoterapia 2002; 2 (S1)

A071 Sophoflavescenol: a potent and selective inhibitor of cGMP phosphodiesterase 5 from Sophora
flavescens
Y.S. Lee, H. J. Shin, H. J. Kim, H. Park and D. H. Kim
Division of Life Sciences, Korea Institute of Science and Technology, P.O. Box 131, Cheongryang, Seoul 130-650, Korea

Phosphodiesterase type 5 (PDE5) is very abundant in vascular smooth muscle cells and appears to playa sig-
nificant role in modulating penile corpus cavernosal smooth muscle tone (l). The inhibitors of guanosine 3C, 5C-
cyclic monophosphate (cGMP)-specific PDE5 act in sexual organs to produce enhanced blood flow and an erec-
tile response of sexual organs by increasing the level of cGMP (2). Although sildenafil citrate is a selective inhibitor
of cGMP-PDE5, its effects on other body organs may produce side effects such as nausea, headache, and cuta-
neous flushing. Accordingly, the second generation of PDE5 inhibitors would be needed that possesses poten-
tially fewer PDE-associated side effects and greater efficacy for the treatment of erectile dysfunction.
During the search program for biologically active compounds from traditional herbal medicine, a methanol extract
of the roots of Sophora flavescens was found to show strong inhibitory activity against cGMP-PDE5 prepared
from the rat diaphragm. Therefore, the inhibitory activities of five flavonoids, kushenol H, kushenol K, kurarinol,
sophoflavescenol, kuraridine, isolated from S. flavescens were measured against cGMP-PDE5 to identify potent
cGMP-PDE5 inhibitory constituents. Among tested compounds, sophoflavescenol, a C-8 prenylated flavonol,
showed the most potent inhibitory activity (lC50 = 13 nM) against cGMP-PDE5 with 32- and 196-fold selectivity
over PDE3 and PDE4, respectively. Kinetic analysis revealed that sophoflavescenol was a mixed inhibitor of PDE5
with a Ki value of 5 nM. Sophoflavescenol is not structurally related to the classical cGMP-PDE5 inhibitors that
have been synthesized through the modification of the sildenafil structure. In conclusion, sophoflavescenol can
be considered as a lead structure for the synthesis of selective and potent cGMP-PDE5 inhibitors with more
desirable pharmacological profiles.

References: 1. Beavo, J. A. (1995) Physiol. Rev. 75: 725. 2. Terret, N. K. et al. (1996) Bioorg. Med. Chem. Lett. 6: 1819.

A072 LFA·1\ICAM·1 dependent cell adhesion inhibitors isolated from Verbascum species
S. Takamatsu a, I.S. Akdemir b, 1.1. Tatli b, E. Bedir a and I.A. Khan a.c
a National Center For Natural Products Research, Research Institute of Pharmaceutical Sciences, University of Mississippi,
University, Mississippi 38677, USA. D Hacettepe University, Faculty of Pharmacy, Dept. of Pharmacognosy, Slhhlye, Ankara,
06100 Turkey. c Department of Pharmacognosy, School of Pharmacy, University of Mississippi, University, Mississippi 38677,
USA.

The flowers of Verbascum pterocalycinum var. mutense Hub.-Mor. (VPM) and V. lasianthum Boiss ex Bentham (VL)
were extracted with methanol, separately. Chromatographic studies on the methanolic extracts resulted in the
isolation of two saponins as, 3-0-1[a-L-rhamnosyl-(l-4)-(/}D-glucopyranosyl-( 1-3)]-/}D-glucopyranosyl]-( 1-2)-{i-
fucopyranosyll-ll-metoxy-olean-12-ene-3{3, 23, 28-triol (1), and 3-0-1[a-L-rhamnosyl-(l-4H{:iD-glucopyranosyl-
(l-3)]-{}D-glucopyranosyl]-(l-2)-/}fucopyranosyll-13/i, 28-epoxyolean-ll-ene-3{i, 23-diol (2) from VPM and ver-
bascoside (3) from VL. Their structures were determined by spectroscopic methods (NMR, MS).
Many studies have so far represented that Verba scum species show various kinds of biological activities (l, 2).
Cell adhesion process play roles in pathological conditions such as chronic inflammation and cancer metastases
(3). There is no report concerning the cell adhesion inhibitory effects. In this study, the screening programme for
inhibitors of cell adhesion by using CytoFluor 2350, Fluorescence Measurement system with exciation wave-
lenght of 496 nm and emission at 519 nm was investigated (3, 4). Compounds 1 (IC50 33.0 ~g/ml), 2 (lC50 4.0
~g/ml) and 3 (IC50 62.5 ~g/ml) showed moderate cell adhesion inhibitory activity. Positive control was
Cytochalasin B: IC50 43.0 ~g/ml.

References: 1. Baytop, T. (1984) Therapy with Medicinal Plants in Turkey (Past and Present) Publications of the Istanbul
University, No:3255, Istanbul. 2. Bisset, N. G. (1994) Herbal Drugs and Phytopharmaceuticals, Stuttgart, Germany. 3. Musza;
L.L. et al. (1994) Tetrahedron, 50, 1369-1378.4. Bronner-Fraser, M. (1985) J. Cell. BioI., 101,610-617.

POSTERS A 50th Annual Congress of the Society for Medicinal Plant Research



Revista de Fitoterapia 2002: 2 (S1) 119

A073 Antioxidant activity of some Turkish medicinal plants
D. Tasdemir a, A.A. Donmez band P. Ruedi e
a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR-06100 Ankara, Turkey. b Hacettepe University,
Faculty of Science, Department of Biology, TR·06532 Ankara, Turkey. e University of Zurich, Institute of Organic Chemistry,
Winterthurerstrasse 190, CH-8057 Zurich, Switzerland.

Turkey has a very rich flora comprising 9.300 plant species, 3.000 of which are endemic. In our search for new
classes of biologically active plant metabolites, we have collected many plants some of which are endemic (E)
to Turkish flora: Scrophu/aria cryptophila (E), S. lepidota (E) (Scrophulariaceae); Phlomis russeliana (E), P. kurdi-
ca, P. leucophracta, Leonurus cardiaca, L. persicus, L. glaucescens, L. quinquelobatus (Lamiaceae); Putoria ca-
labrica, Asperula nitida subsp. subcapitellata (E), Wendlandia ligustroides (Rubiaceae); Rhododendron ponticum,
R. luteum, R. sochadzeae, R. ungerni, R. symirnovi (E) (Ericaceae) and Morina persica (Morinaceae). Most of
these plants are used in traditional medicine or are important for public health (e.g. Rhododendron species, mad
honey) (1). Different available organs (aerial parts, roots, leaves, flowers, fruits) of the collected plants were
extracted with MeOH or EtOH. The crude extracts were partitioned by a modified Kupchan partition protocol to
yield hexane-, CHCI3- (or CH2CI2) and H20-solubles with a total number of 60. We investigated the potential ra-
dical scavenging capacity of all 60 extracts using the 2,2-diphenyl-1-picrylhydrazyl radical (DPPH) (yellow spot on
purple background) on silica TLC plates (100 and 200 ~g/spot). The highest scavenging activity was obtained
with the aqueous extracts of all Rhododendron species due to the presence of catechin derivatives and flavonoids
as determined by IH NMR and TLC analyses. Alternatively, the antioxidant potential of the extracts was meas-
ured by the Fe2+-catalyzed autoxidation of linoleic acid. Further assays to assess their inhibitory potential on soy-
bean-lipoxygenase or acetylcholinesterase and related serine hydrolases (e.g. chymotrypsin) are in progress.

References: 1. Baytop, T. (1984) Therapy with Medicinal Plants (Past and Present). Istanbul University Publications. Istanbul.

A074 Cyclic peptides from seeds of Linum usitatissimum: their immunosuppressive activity and structures
K. Takeya, T. Matsumoto and H. Morita
Department of Natural Medicines & Pharmacognosy, 1432-1 Horinouchi, Hachioji, Tokyo 192-0392, Japan

Cyclolinopeptide A (1), a cyclic nonapeptide, which shows a potent immunosuppressive activity (1), has been iso-
lated from linseed oil as one of the first isolated natural cyclic peptides (2). We focused our attention on the iso-
lation of additional cyclic peptides from the seeds of Linum usitatissimum. Then, ten new cyclic nona and
octapeptides, cyclolinopeptides B (2) - K (11) were isolated and their structures were elucidated by extensive
2D NMR methods and chemical degradations (3, 4, 5). Further, their immunosuppressive activity is examined by
a bio-assay method using mouse lymphocytes.

Structures and Immunosuppressive Effect of Cyclolinopeptides A (1) - K (11)
Cyelolinopeptldes Structure IC50 (~!l!'mL) Cyclolinopeptldes Structure IC50 (~g/mL)

Al eyelo (-Pro-Pro-Phe-Phe-LeJ-lIe-lle-Leu-Val-) 2.5 G7 eyelo (-Pro-Phe-Phe-Trp-lie-Mso-Leu-Mso-) > 100
B2 eyelo I-Pro-Pro-Phe-Phe-Va-lie-Met-Leu-Ile-) 39.0 H8 eyelo I-Pro-Phe-Phe-Trp-lie-Mso-Leu-Met-) > 100
C3 eyelo (-Pro-Pro-Phe-Phe-Va -lie-Mso-Leu-lIe-) > 100 19 eyelo I-Pro-Phe-Phe-Trp-Val-Met-Leu-Mso-) > 100
D4 eyelo I-Pro-Phe-Phe-Trp-lIe·Mso-Leu-Leu-) > 100 JlO eyelo I-Pro-Leu-Phe-lie-Msn-Leu-Val-Phe-) 28.1
E5 eyclo I-Pro-Leu-Phe-lie-Msc-Leu-Val-Phe-) 43.0 Kll cyelo I-Pro-Pro-Phe-Phe-Val-lie-Msn-Leu-Ile-) 25.2
F6 cyclo I-Pro-Phe-Phe-Trp-Va,-Mso-Leu-Mso-) > 100

Three dimensional structures of 1 and 2 were prepared by X-ray analysis and distance geometry calculations using
NOE constrains. Conformation in the solid state of 1 was similar to those in the solution state of 1 and 2.

References: 1. Wieczorek, Z. et al. (1991) Peptide Res. 4: 275. 2. Kaufmann, H. P., Tobschirbel, A. (1959) Chem. Ber. 92:
2805. 3. Morita, H. et al. (1997) Bioorg. Med. Chem. Lett. 7: 1269. 4. Morita, H. et al. (1999) Tetrahedron 55: 967. 5.
Matsumoto, T. (2001) Phytochemistry 57: 251.
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A075 Antioxidant activity of extracts from Lactuca indica
Sheng-Yang Wang, Hsing-Ning Chang, Kai-Ti Lin, Ning-Sun Yang and Lie-Fen Shyur
Institute of BioAgricultural Sciences, Academia Sinica, No. 128 Academia Rd, Section 2, Nankang, Taipei, 115, Taiwan, ROC.

Lactuca indica (Asteraceae) is a medicinal plant widely distributed in Asia. The whole plant of L. indica has been
used as a folk medicine for anti-inflammatory, antibacterial medications as well as for treatment of intestinal dis-
order. However, limited scientifically proven information is available on the bioactivity, pharmacological function,
and specific clinical efficacy of this plant. This study is the first report to evaluate the potential application of L.
indica as chemo-prevention therapeutics, as examined by several anti-oxidation assay systems. Various ex vivo
and in vitro experimental systems for measuring antioxidant activities, including free radical and superoxide rad-
ical-scavenging assays, inhibition of lipid peroxidation, prevention of DNA strand cleavage, and reduction of oxida-
tive stress in human promyelocytic leukemia HL-60 cells, were employed in this study. We have found that the
hot water extract from L. indica can confer highly significant antioxidant activities in relative to catechin, a well
known antioxidant identified from green tea. A bioactivity-mediated fractionation principle was employed to iden-
tify a most potent fraction derived from the total hot water extract of the plant. Metabolite profiling coupled with
various spectrometry analyses, including UV, IR, MS, and NMR, show that five phenolic compounds, i.e., proto-
catechulic acid, methyl p-hydroxybenzoate, caffeic acid, quercetin 3-0-r~-glucopyranoside, and luteolin 7-0-r~-glu-
copyranoside, are the major constituents in L. indica extract. These compounds apparently play key role(s) in the
significant antioxidant activities of L. indica. Quercetin 3-0-B-glucopyranoside is identified as a candidate
index/referencing component of the plant extract. Each gram of hot water extract of L. indica contains 27.3 mg
of quercetin 3-0-r~-glucopyrnoside, as quantitatively determined by HPLC analysis.

A076 Ethnopharmacological study of medicinal Compositae herbs in Taiwan
Sheng-Yang Wang, Chiu-Ping Lo, Hsing-Ning Chang, Ning-Sun Yang and Lie-Fen Shyur
Institute of BioAgricultural Sciences, Academia Sinica, No. 128 Academia Rd, Section 2, Nankang, Taipei, 115, Taiwan, ROC.

Several plant species of Compositae family has been claimed and used in treatment of respiratory infection,
immune disease, and various diseases worldwide for hundreds of years. However, most of the claimed medici-
nal usages in specific medicinal plants are lack of stringent and scientific evaluation and proven. In this report,
we have selected five Compo sitae herbs that have been broadly folkloric used in Taiwan, namely Lactuca indica,
Crassocepha/um rabens, Bidens pi/osa, /xeris chinesis, and /xeris /aevigata, as candidates to re-evaluate and/or
characterize their putative bioactivities and potential medicinal applications. Bioactivities including antioxidant,
anti-bacteria, anti-complement, and anti-human cells proliferation (cytotoxicity) of the hot water extracts from the
candidate Compositae plants were investigated. Anti-oxidant activities including scavenging DPPH radical, super-
oxide anion and hydroxy radicals, and inhibition of lipid peroxidation were evaluated. The results of antioxidant
activity assays demonstrated that extracts from L. indica and B. pi/osa exhibited the most significant activities
among the test herbal extracts. For anti-bacterial activity, at the dosage of 1 mg/ml B. pi/os a extract revealed a
slight growth inhibition (10%) over Staphylococcus aureus and no detectable activities could be found in other
herbal extracts. Considering with anti-complement activities, C. rabens exhibited the strongest activity in the five
herbal extracts; the IC50 value was detected at 0.15 mg/ml. Cytotoxicity of the extracts against three human
normal or tumor cell lines, including MCF-7 mammary tumor cells, HepG2 hepatoma cells and CCD966SK nor-
mal fibroblast cells, were evaluated in vitro using MTT colorimetric assay. At 1 mg/ml dose, Crassocepha/um
rabens, Bidens pi/osa, and /xeris chinesis extracts exhibited a significant anti-MCF-7 cells proliferating effect. In
other words, the viable cell number of MCF-7 cells was reduced to lower than 25% when the cells were treated.
More than 80% of HepG2 and fibroblast cells were survived by treating with the same test extracts. This study
provides valuable and useful information and indications for further exploring the potential nutraceutical and phar-
maceutical applications of the Compositae medicinal herbs.
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A077 Antioxidant and antileishmanial activity of piceatannol
N. Duarte a, ME Figueira b, H. Mota·Filipe b, O. Kayser c, P. M. Abreu d, M. Castro band M.J.U. Ferreira a
a Centro de Estudos de Ciencias Farmaceuticas, FFL, Av. das Fon;:as Armadas, 1600·083 Lisboa, Portugal. b Centro de
Farmacologia Exp. e Clinica, FML, 1500 Lisboa, Portugal. C Freie Universitat Berlin, Institut fur Pharmazie, Pharmazeutische
Technologie, Biopharmazie & Biotechnologie, KelchstraBe 31, D·12169 Berlin, Germany. d Centro de Quimica Fina e Biotecnolo·
gia, FCT, Universidade Nova de Lisboa, 2829·516, Caparica, Portugal.

Euphorbia lagascae Spreng, an Euphorbiaceae, is a herbaceous plant found in the Southeast of Iberic Peninsula.
Piceatannol (3,3',4',5·tetrahydroxystilbene) was isolated from the methanolic extract of its defatted seeds.
The effect of piceatannol on the paw oedema formation induced by carrageenan in rat and its effect on the cyto·
toxicity induced by hydrogen peroxide in isolated human fibroblasts have been evaluated. Rats were treated with
piceatannol (5 mgjkg, p.o.) for 15 days. In one group, carragenaan was administered in the right paw. After 4
hours the paw volume was determined in a plethysmometer. Human fibroblasts cultured in 96·well plates were
subject to H202 (3 mM) for 4 hours. Cellular viability was determined by MTT assay. All the comparisons were
done by one-way ANOVA, followed by Bonferroni's assay (significant when P<0.05). In rats treated with piceatan-
nol for two weeks, no significant inhibitory effect was observed on the paw oedema formation. In concentrations
above 0.03 mM, a concentration-dependent protection against cellular injury H202 -induced was observed in
human fibroblast. This compound has also shown a strong radical scavenging action against OPPH in a spec-
trophotometric assay. Piceatannol was also screened for its antileishmanial activity against Leishmania donovani,
L. infantum and L. major promastigotes, showing IC50 values of 4.2,3.9 and 5.7 ~gjmL, respectively. An evalua-
tion using intracellular L. donovani amastigotes persisting in RAW macrophages as host cells showed an IC50 of
7.4 ~gjmL, whereas the cytotoxicity was assayed on a non-infected mammalian RAW-cell line (lC50 5. 7 ~g /mU.
It can be concluded that piceatannol has a radical scavenging and antioxidant action, protecting the cell against
oxidative stress caused by H202 as well as moderate leishmanicidal activity.

A078 Study of the secondary metabolites of the methanol extract of Euphorbia pubescens. Evaluation of
their antibacterial activity
C. Valente a, A. Duarte a, J. R. Ascenso b, P. M. Abreu C and M.J.U. Ferreira a
a Centro de Estudos de Ciencias Farmaceuticas, Faculdade de Farmacia de Lisboa, Av. das Forcas Armadas, 1600-083 Lisboa,
Portugal. b Centro de Quimica Estrutural, Instituto Superior Tecnico, Av. Rovisco Pais, 1096 Lisboa, Portugal. C CQFB/REQUIMTE,
Faculdade de Ciencias e Tecnologia, Universidade Nova de Lisboa, 2829·516, Caparica, Portugal.

Plants of the genus Euphorbia have been the subject of many chemical and pharmacological studies because of
their marked biological activity, e. g. antitumour, cytotoxic, antibacterial, antiviral and vascular effects, generally
attributed to the presence of specific types of diterpenes (1, 2). Euphorbia pubescens Vahl is a perennial herb
commonly distributed in Portugal and Spain whose chemical constituents have not yet been investigated.
The air-dried powdered plant was extracted with methanol. The crude extract was suspended in a methanol/water
solution and extracted with hexane and ether. Fractionation of the ether extract yielded four diterpenes: one lath-
yrane (jolkinol A), two ent-abietane lactones (helioscopinolides A and B) and one jatrophane ester. We have also
isolated two triterpenes, taraxerone and 24-methylenecycloartenol, in addition to 4-hydroxy-3-methoxy-benzalde-
hyde, indole-3-aldehyde and scopoletin. The structures have been elucidated by spectroscopic methods (UV, IR,
MS, 10 and 20 NMR techniques).
Antibacterial activity has been evaluated using a bioautographic agar overlay method. The ether and hexane
extracts, a few crude fractions and helioscopinolides A and B showed activity against Staphylococcus aureus
6538P (growth inhibition at 10 ~gjspot for extracts and fractions, 2.5 ~gjspot for helioscopinolides). When helio-
scopinolides were tested for their activity against Escherichia coli ATCC 25922 and Pseudomonas aeruginosa
ATCC 27853, have shown to be inactive up to a dose of 40 ~g/spot.

References: 1. Hohmann, J. et al. (2001) Tetrahedron Lett. 42: 6581-6584. 2. Hohmann, J. et al. (2001) Tetrahedron 57: 211-
215.
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A079 In vitro antioxidant properties of an standardized extract of Hypericum perforatum L.
R. Arroyo, J. Benedi, S. Martin-Aragon and A. Villar
Pharmacology Department, Faculty of Pharmacy, Universidad Complutense de Madrid (UCM), Plaza Ramony Cajal sin, 28040
Madrid, Spain.

Hypericum perioratum L. (HP) has been widely employed for its significant benefit in mild to moderate depres-
sion (1). Besides, HP has shown to inhibit free radical production in both cell-free and human vascular tissue (2).
Depression is characterized by an enhanced susceptibility to lipid peroxidation, defective plasma antioxidant
defenses and increased catabolism of monoamine neurotransmitters (3). Since oxygen free radicals may have
an important role in the mechanism of depression, we attempted to investigate the antioxidant properties of an
hydroethanolic standardized extract of HP (0,3 % of total hipericins). Using free-radical generating systems, HP
extract protected against enzymatic and non enzymatic iron-induced lipid peroxidation in rat liver micro somes in
a concentration-dependent fashion (lC50 values of -100 ~g/mL and 85. 79 ~g/mL, respectively), and also showed
a potent inhibition of the superoxide anion generation by the hypoxanthine/xanthine oxidase system (IC50 = 16.15
~g/mL). Quercetin was used as reference antioxidant compound. From 100 to 400 ~g/mL, the extract decreased
hydroxyl generation in the Fe3+ - ascorbate-EDTA-H202-deoxyribose system, in an extent of 40-50%. The in vitro
antioxidant effects shown by this standardized extract of HP could contribute, as an approach, in the study of
treatment strategies antioxidant drugs for depression.

References: 1. Philipp, M. et al. (1999) BMJ 319:1534-1538.2_ Hunt, E. et al. (2001) Life Sci 69:181-190.3. Bilici, M. et al.
(2001) J Affect Disord 64: 43-51.

A080 Antioxidant activity of Kigelia pinnata extracts
Giulia Moi and P.J. Houghton
Department of Pharmacy, King's College London, Franklin-WilkinsBuilding, 150 Stamford Street, London SE1 8WA, UK.

Kigelia pinnata DC (Bignoniaceae) is native to the drier tropical regions of Africa and has been used by local
indigenous groups for a wide range of medicinal uses (1). Particular attention has been paid by our group to the
bark and the fruit extract because of reports that these are used to treat pathological skin disorders such as
ulcers, sores, dermatitis and cancers. The relationship between oxygen free radicals and damage to skin is sci-
entifically well documented (2) and so, in light of its ethnopharmacological use for skin diseases, it was consid-
ered rational to determine the antioxidant properties of Kigelia pinnata extracts. The extracts consisted of a
petrol extract 1 and an ethanol extract 2 of the fruit, an ethanol extract of the stem- and root-bark 3 and a
dichloromethane extract of the dried fruit 4. All the extracts were tested using two techniques: the TBA-assay to
detect liposome lipid peroxidation (3) and the TLC-DPPH assay (4) to detect the compounds responsible. The
ethanol extract of stembark and rootbark 3, showed a strong antioxidant activity (see Table) gave several zones
in the DPPH test.

Table. IC50 values (~g/ml) of extracts on lipid oxidation:

Extract le50 value ~g/mL (compared to 0.1 mM propyl gallate)

1 >10000
2 >10000
3 100
4 2500

Acknowledgements: Stiefel Laboratories for financial support.

References: 1. Hartwell JL. (1968). Lloydia 31: 71-170. 2_ Halliwell B. and Gutteridge J.M.C. Free radicals in biology and med-
icine. (1989) 2nd edn. Oxford University Press, Oxford. 3_ Gutteridge J.M.C. Int. J. Biochem. (1982); 14: 649-53. 4. Kirby A.J.
and Schmidt R.J. (1997) J. Ethnopharmacol. 56: 103-8.
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A081 Antioxidant activity of Thai medicinal plants called 'Hua-khao-yen'
A. Itharata,b, N. Keawpradub b, A. P/ubrukarn b, J. Millst a, I. Oru a and P.J. Houghton a
a Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SEl 8WA, UK.
b Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Prince of Songkla University,
Hat Yai, Songkla 90110, Thailand.

Plants called 'Hua-Khao-Yen' are used as formulae for cancer treatment in Thai traditional medicine and it was
found that 'Hao-Khao-Yen' could be Dioscorea membranacea Pierre rhizome (Dioscoreaceae) (DM), D. burmanica
Prain ex Burkill rhizome (Dioscoreaceae) (DB), Smilax corbularia Kunth rhizome (Smilacaceae) (SC), S. glabra
Roxb. rhizome (Smilacaceae) (SG), or Pygmeopremna herbacea Prain et Burkill (Verbenaceae) (PM). DM showed
the most cytotoxicity against cancer cell lines but was less active for normal cells (1). The DPPH TlC method
(2,3) and the lipid peroxidation of Iyposomes assay (4) was used to test for antioxidant activity of the 5 plant
extracts. It was found that the ethanolic extract of DM rhizome, which demonstrated high and selective cytoto-
xic activity against human cancer cell lines (1), also showed high antioxidant activity with liposome and DPPH
(EC50 = 8.09,16.52 ~g/ml respectively). Two novel naphthopyrone derivative dioscorealide A 1 and B 2 and a
novel napthoquinone, dioscoreanone 3, which were isolated from the ethanolic extract of DM, showed 2l. 7%,
0.8% and 33.1% inhibition respectively with the DPPH assay at 100 ~g/ml. 1 and 3 thus have high cytotoxicity
activity but less antioxidant activity (EC50> 1OO~g/ml). 1 had a OH group, replaced by methoxy in 2 , so this
group appears to be significant for antioxidant activity.

Acknowledgement: Prince of Songkhla University for the financial support.

References: 1. Itharat, A. et al (2001) British Pharmaceutical Conference, Science Proceedings Pharmaceutical press, London,
p. 1622, Hatano, T. et al (1989) Chem. Pharm. Bull. 37: 2016·2021. 3_ Yamasaki, K. (1994) Chem. Pharm. Bull. 42: 1663-
1665.4. Mitsuru, U. and Midori, M. (1978) Anal. Bioch. 86: 271-278. 5_ Itharat, A. et al (2001) Lead Compounds from Higher
Plants, Book of Abstracts, University of Lausanne, Switzerland, p 108.

A082 A cytotoxic naphthoquinone from Dioscorea membranacea
A. Itharat a,b, N. Keawpradub b, A. P/ubrukarn band P.J. Houghton a
a Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SEI 8WA, UK.
b Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Prince of Songkla University,
Hat Yai, Songkla 90110, Thailand.

Plants named 'Hua-Khao-Yen' are common ingredients in traditional cancer remedies in Thailand (1) and are best-
selling medicinal plants in traditional drugstores. Hua-Khao-Yen was found to comprise at least five species, the
rhizomes of Dioscorea membranacea Pierre (Dioscoreaceae) being the most common. The ethanolic rhizome
extract showed high and selective cytotoxic activity against human large cell lung carcinoma (COR-l23), colon
cell line (lS-174T) and breast cancer cell line (MCF-7), but was less active to normal human keratinocyte cell line
(SVK-14) and normal human fibroblast (HF), using the SRB assay (2,3) A novel naphthoquinone derivative 1, stig-
masterol 2 and I~-sitosterol 3 were isolated from the ethanolic extract of D. membranacea and, when tested, 1
was found to be most active (see Table).

Table_ IC50 values (~g/ml) of 1-3 against cell lines:

Cell line 1 2 3

COR-l 232.89±0.1 34.76±0.1 >100 OCH3
MCF-7 3.76±2.5 41.38±0.0 >100
lS174T 9.96±0.2 >100 >100 HO

Keratinocyte 16.52±0.4 >100 >100 OCH3 1
Fibroblast 6.67±0.3 >100 >100

References: 1. Itharat, A. et al. (1998) Wisdom of Southern Thai Traditional Doctors. Prince of Songkla University, Songkla,
p.126. 2. Itharat, A. et al (2001) British Pharmaceutical Conference, Science Proceedings ,p 162. 3. Skehan, P. et al. (1990)
J. Natl. Cancer Inst., 82: 1107-1112.
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A083 Antioxidant activity of 3,4,5-trihydroxybenzaldehyde isolated from Geum japonicum
JungBong Kim a, Jong Bum Kim a, Kang Jin Choa, Yong Hwan Kim a, Gabriele M. Koenigb and AnthonyO. Wrightb
a National Institute of Agricultural Biotechnology, 225 Sedundong Kwonsunku, Suwon, Korea 441-707. b Institute for Pharmace-
tical Biology, University of Bonn, Nussallee 6, Bonn 53115, Germany.

Methanol extracts from 20 Korean plants were screened for their radical scavenging activities. Of which Geum
japonicum Thunb. (Rosaceae) showed the most strong radical scavenging activity against 2,2-diphenyl-l-picryl-
hydrazyl (DPPH, 0.02% in ethanol). The whole plant of G. japonicum has been used as a diuretic in traditional
Chinese medicine. From this plant, several hydrolyzable tannins and triterpenoids with HIV-I-RT inhibitory activity
have been isolated (1). The G. japonicum powder was defatted with CH2CI2 and partioned with EtOAc to yield the
major antioxidant fraction. The concentrated fraction of EtOAC was separated by gel filtration (Sephadex LH-20,
5 x 50 cm) with solvent (MeOH/H20 4:1). Two active compounds were detected by HPLC RP-18
(AcOH/MeOH/H20 2:20:78) from the gel filtration fractions. One was identified as 3,4,5-trihydroxybenzaldehyde
(THBA) showing the same lH-, 13C-NMRand MS spectral data reported already (2). The other compound was 4,5-
dihydroxybenzaldehyde-3-glucose (DHBAG). The antioxidant activity of THBA was compared to various typical
antioxidants such as butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), «-tocopherol and ros-
marinic acid. As using DPPH as radical substrate, THBA was showed more strong radical scavenging activity
(SC50=50% scavenging concentration) than others. Rosmarinic acid, «-tocopherol, BHA and BHT were next to it
in order.

Material THBA BHA BHT «-Tocopherol Rosmarinic acid

Index 19.5 179 201 152 43.5

In Rancimat test with both lard and palm oil as the substrate, similar results were obtained. In the leaves of G.
japonicum, THBA was contained 140.7 mgjdried weight 1 kg, in stems 240.5 mg/kg, and in root nothing. This
significant antioxidant, natural THBA, will be developed as a commercial food additive. And also it might be use-
ful in cosmetics, and in the treatment of diseases involving radicals i.e. inflammation as well (3).

References: 1. X H.X, Zeng et al. (1996) J. Nat. Prod. 59: 643-645. 2. X H.X., Kadota S., (1994) Heterocyc. 38: 167-175.
3. Shimizu K. and Kondo R.(1998) Planta Med. 64: 408·412.

A084 Antioxidant activity of Plantago spp. extracts
M. Gil/vez", C. Martin-Cordero", M.J. Ayuso" and P.J. Houghton b

a Department of Pharmacology, Faculty of Pharmacy, University of Seville, CI Prof. Garcia Gonzalez sin, 41012 Seville, Spain.
b Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SEI 9NN, UK.

The aim of our study was compare the antioxidant activities of the methanol extracts obtained from leaves of six
species of Plantago: P. afra, P. bellardii, P. coronopus, P. lagopus, P. lanceo/ata, and P. serraria.
The antioxidant activities were studied by two different assays: inhibition of induced lipid peroxidation and quali-
tative and quantitative DPPH (1, I-diphenyl-2-picrylhydrazyl radical) assay, to detect the free radical scavenging
activity. The lipid peroxidation was initiated in liposomes obtained from bovine brain extracts by addition of ascor-
bic acid and iron source, and was measured spectrophotometrically with the TBA test. The positive control used
was propyllgallate (at a concentration of 104 M) (1). The qualitative DPPH assay was made by employing a TLC
of the extracts and the DPPH as a spray reagent, and the quantitative test were made by spectrophotometrical
measure in 96-wells plate and ascorbic acid (104 M) as positive control (2). The antioxidant activity of each
extract was expressed as an IC50 value, and was calculated from the correspondence log-dose curve. The results
were statistically compared by ANOVA and Turkey test to see the significance.
The lipid peroxidation results showed most activity in the P. bellardii and P. serraria extracts with a IC50
(~gjml)=24.55±2.33 and 54.73±3.05 respectively (p<O.OOl). In the quantitative DPPH analysis also these
extracts had the most activity, with a IC50 (~gjml)=33.1O±0. 77 and 7.95±0.19 respectively (p<O.OO1).

References: 1. Cos, P. et al. (2001), Planta Med., 67: 515-519. 2. Cavin, A. et a1.(1998). Planta Med., 64: 393-396.
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A085 Cytotoxicity of Plantago spp. on tumoral cell lines
M. Galvez a, M. L6pez·Lazaro a, C. Martin·Cordero a, P.J. Houghton band M.J. Ayuso a
a Department of Pharmacology, Faculty of Pharmacy, University of Seville, CI Prof. Garcia Gonzalez sin, 41012 Seville, Spain.
b Department of Pharmacy, King's College London, Franklin-WilkinsBuilding. 150 Stamford Street, London SEI 9NN, UK.

We have assessed the n·hexane and methanol extracts from leaves of six species of Plantago genus: P. afra, P.
bellardii, P. coronopus, P. lagopus, P. lanceolata, and P. serraria, against four human cell lines, using etoposide
and vincristine as positive controls. The tumoral cellular lines were renal adenocarcinoma (TK·lO), breast ade·
nocarcinoma (MCF·7), melanoma (UACC-62) and CORL-23. We have followed the protocols established by the
National Cancer Institute (NCIl National Institute of Health (USA), using the sulphorhodamine B assay (1).
The cytotoxic activity of each extract was expressed as an IC50 value (concentration of the extract in ~gjml that
inhibits the cellular growth by 50%), and was calculated from the correspondence log-dose curve.
The species that showed most activity were P. bellardii, P. coronopus, and P. serraria, showing up P. bellardii,
only specie which showed activity on all of the lines. The most active on MCF-7 was P. coronopus with a IC50=
32.57±11.90 and P. serraria on CORL-23 with a IC50=16.98±0.62.

References: 1. Monks, A. (1991), J. Natl. Cancer Inst., 83(11): 757-766.

A086 The effect of sesquiterpene lactones on the release of neutrophil elastase
B. Siedle a, L. Gustavsson b, S. Johansson b, R. Murillo c, V. Castro c, I. Merlort a and L. Bohlin b

a Institut fur Pharmazeutische Biologie, Universitat Freiburg, 79104 Freiburg, Germany. b Division of Pharmacognosy,
Department of Medicinal Chemistry, Biomedical Centre, Uppsala University, 75123 Uppsala, Sweden. C Escuela de Quimica and
CIPRONA,Universidad de Costa Rica, San Jose, Costa Rica.

Neutrophil granulocytes are central components of the inflammatory process. They migrate to the inflammation
site and release toxic products such as proteolytic enzymes or reactive oxygen species. Cell surface receptors
of chemoattractants, such as the bacterial peptide N-formyl methionyl-Ieucyl-phenylalanine (fMLP) or platelet acti-
vating factor (PAF) are involved in the initial process resulting in exocytosis of granules with proteolytic enzymes,
e.g. the human neutrophil elastase (HNE). Under normal physiological conditions, HNE is controlled by endoge-
nous proteinase inhibitors. However, intense neutrophil infiltration results in an imbalance between the amount of
HNE and endogenous inhibitors. Accumulating HNE can then cause abnormal degradation of healthy tissue resul-
ting in the development of diseases such as pulmonary emphysema, rheumatoid arthritis or cystic fibrosis (1).
We have recently investigated whether sesquiterpene lactones (SLs), anti-inflammatory active natural compounds
from a variety of medicinal plants of the Asteraceae family, directly target HNE and could show that only few SLs
were able to inhibit the protein at low concentrations (2). Here we studied nine SLs of eudesmanolide, guaiano-
lide, pseudoguaianolide, and germacranolide type for their ability to inhibit the release of HNE, detected by
p-nitroanilide (pNA) formation. Neutrophils were isolated from fresh human blood. After preincubation with diffe-
rent concentrations of the respective SL and cytochalasin B, the exocytosis of elastase was initiated either by
PAF or fMLP. The SLs exhibited an inhibitory effect on elastase released from neutrophils challenged either by
PAF or FMLP. Concentration-response curves were recorded and the IC50 values ranged from 2-25 ~M. Studies
on isolated HNE have shown that a selective inhibition directly on HNE can be excluded. Further studies are in
progress whether membrane stabilizing effects of SLs or the influence on calcium homeostasis may be respon-
sible for the observed inhibitory activity (3).

Acknowledgements: One of us (B.S) is grateful to the Wissenschaftliche Gesellschaft Freiburg for financial support.
References: 1. Johansson et al. (2002) J. Nat. Prod. 65: 32-41. 2. Siedle et aI., Bioorg. Med. Chem. in press. 3. Hall, I.H. et
al. (1980) J. Pharm. Sci. 69 (5): 537-543.
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A087 Composition and antioxidant activity in vitro of the essential oil of Thymus bracteosus in comparison
to Thymus vulgaris
Ozren Ercegova", Hartwig W. Pfeifhofer b, Zeljan Males", Misko Plazibat c and Adelheid H Brantner d

a Department of Pharmaceutical Botany, Faculty of Pharmacy and Biochemistry, University of Zagreb, Schrottova 39, 10000
Zagreb, Croatia. b Institute of Plant Physiology, University of Graz, Schubertstrasse 51, A-8010 Graz, Austria. C Department of
Botany, Faculty of Science, University of Zagreb, Macrulicev trg 20/11, 10000 Zagreb, Croatia; d Institute of Pharmacognosy,
University of Graz, Universitaetsplatz 4/1, A-8010 Graz, Austria.

The composition of the essential 011 and the antioxidant properties of the dried herbs of Thymus bracteosus Vis.
ex Benth (Lamiaceae), a plant endemic to the Dinaric Karst, were investigated to find out if T. bracteosus can be
used as herbal drug in the same way as T. vulgaris. The composition of the essential oil was analysed by GC/FID
and GC/MS techniques. A data base was used for automatic identification of GC/MS peaks, linear retention
indices were compared with published data or authentic compounds. GC/MS analysis of T. bracteosus essential
oil (yield after hydrodestillation 0.06%) revealed the presence of 83 compounds. Out of them 65 substances were
identified, representing 92% of the total components. The major compounds of the oil are ex-pinene (6.3%),
myrcene (7.1 %), I{-caryophyllene (9.6%), trans-{Harnesene (6%) and germacrene-D (11.4%). Analysis of T. vul-
garis oil (yield after hydrodestillation 2.5%) showed the presence of 80 compounds, 64 of which were identified,
representing 96.8% of the total compounds. The main constituents are p-cymene (37.8%) and thymol (36.7%).
Differences of the essential oils of the two investigated plant species were also caused by the variation of the
content of monoterpenes (T. bracteosus 28.9%, T. vulgaris 95.1 %) and sesquiterpenes (T. bracteosus 62.2%,
T. vulgaris 1.1%). As T. bracteosus is not fulfilling the requirements of the pharmacopoeias (DAB, OEAB, Ph.
Helv.: yield at least 1.2% and 1.5% resp.) it cannot be used pharmaceutically in the same way as T. vulgaris. The
essential oils of the two Thymus species were also investigated on their radical scavenger capacity measuring
photometrically the disappearance of DPPW (1) (T. vulgaris IC50 15.88 ~g/ml, reference rutin IC50 3.01 ~g/ml).
Furthermore, the ability of the test samples to inhibit peroxidation of membrane lipids was tested (2) (T. vulgaris
IC50 44.20 ~g/ml, reference fisetin IC50 7 ~g/ml). The essential oil of T. bracteosus did not show any antioxidant
activity in both test systems.

References: 1. Hatano T. et al. (1988) Chem. Pharm. Bull. 36: 2090-2097. 2. Houghton P.J. et al. (1995) Planta Med. 61: 33-36.

A088 Lignicolous fungi as potential natural antioxidants
N. Mimica-Dukic" , M. Karaman b , M. Matavulj b, R.Pavkov c and M. Popovic"
a Institute of Chemistry, Faculty of Natural Sciences, University of Novi Sad, 21 000 Novi Sad, Trg Dositeja ObradoviCa 3.
Yugoslavia. b Institute of Biology, Faculty of Natural Sciences, University of Novi Sad, 21 000 Novi Sad, Trg Dositeja ObradoviCa
5. Yugoslavia. C Pharmaceutical Co. HEMOFARM, 13 000 Vrsac, Yugoslavia.

In the last decade higher (Basidiomycetes) fungi became of great importance as sources of pharmacological
active substances. Among them, lignicolous fungi are found to be of particular medicinal significance. Althought
a wide variety of biological activities of fungi were evaluated (1), their antioxidant ability have not been examined
so far. In the present study, the effect of following lignicolous fungi: Ganoderma applanatum, Ganoderma lucidum,
Meripilus giganteus and Flammu/ina velutipes on the Fe2'jascorbate induced lipid peroxidation (LP) and free radi-
cal production is investigated. In the experiment MeOH and CHCI3 extracts of dry fungi scorocarpus were used.
MeOH extract of G. aplantatum (10 mg/ml) exhibited highest inhibitory effect (61.52%) on LP in liposomes. All
CHCI3 extracts were less potent in reducing LP. The inhibitory activity was in dose dependent manner. Free radi-
cal scavenging capacity (RCS) was evaluated by following the effect of fungi extracts on OH radicals, generating
in Fenton reaction (2), and measuring their ability to neutralize DPPH (2,2-diphenyl-l-picrylhydrazil) stable radical
form, and transform it into reduced form (3). Althought the RSC on OH radicals was very low, examined extracts
exhibited very high DPPH scavenging activity. Highest DPPH-RSC was obtained with MeOH extract of G. fucidum
(lC50= 7.5 ~g/ml) and G. app/anatum (IC50= 10.3 ~g/ml), the lowest activity was obtained with F. vefutipes (IC50=
300 ~g/ml). CHCI3 extracts of both Ganoderma also expressed strong DPPH-RSC (lC50= 16.25 ~g/ml and 19.00
~g/ml, respectively).

References: 1. Wasser, S.P. and Weis, A.L. (1999) Intern. J. Med. Mushrooms, 1: 31-62. 2. Cheesman, K.H. et al. (1988)
Biochem. J. 252: 649-653. 3. Soler-Rivas, C. et al. (2000) Phytochem. Anal. 11: 330-338.
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A089 Immunomodulatory effects of the methanolic extract of Epimedium alpinum L.
M. Colic a, A. Backovic a, D. Stojanovic b, J. Antic·Stankovic a, Z. Doslov-Kokorus C and N. Kovacevic c
a Institute for Medical Research, MMA, Crnotravska 17, 11002 Belgrade, Yugoslavia. b Institute for Pharmacy, Vojvode Stepe
458, 11000 Belgrade, Yugoslavia. : Department of Pharmacognosy, Faculty of Pharmacy, VojvodeStepe 450, 11000 Belgrade,
Yugoslavia.

Epimedium species have been shown as traditional Chinese herbal medicine widely used in treatment of rheu-
matic diseases, nephritis, hepatitis C and hematological consequences of anticancer therapy. Certain flavonoid
components such as epimedin C, icarin or baohuosides isolated from Epimedium species posses immunomo-
dulatory (enhancing or suppressive) activities (1). Genus Epimedium in Serbia is represented by only one species,
Epimedium a/pinum L. The data on constituents of this species are very poor. In this work the effect of methano-
lic extract of root and rhizome of E. alpinum (MEEA) on proliferation of rat lymphocytes in vivo and in vitro was
studied.
We first showed that the extract in concentrations ranging between 10 ~gjml and 250 ~gjml inhibited prolifera-
tion of thymic and splenic lymphocytes in vitro in a dose dependent manner triggered by Concanavalin A (ConA),
a potent T-cell mitogen (2). The effect correlated with decreased production of IL-2 and was a consequence of
induced apoptosis (programed cell death) of lymphocytes. In some experiments lower concentrations (usually 0,1
~gjml) of MEEA stimulated proliferation of splenocytes in the presence of ConA and the effect correlated with
increased NO production. When rats were immunized in foot pad with Keyhole limpet hemocyanine (KLH), emul-
sified in complete Freund adjuvans, with or without MEEA (1 mg), a significant increase in cellularity of popliteal
dreaning lymph node (LN) in MEEA treated animals was observed 9 days later. In addition, a significant stimula-
tory effect of LN lymphocytes In MEEA treated rats was achieved in vitro after addition of KLH. Lower concen-
trations of MEEA (0,1 ~gjml) also significantly stimulated proliferation of LN lymphocytes in the presence of R73
monoclonal antibody, recognizing the rat "I~ T cell receptor. However, when MEEA was applied in vitro together
with KLH only suppressive, dose dependent, effect on LN lymphocyte proliferation was demonstrated. These
results show that the extract of E. alpinum also posses immunomodulatory activity, suggesting that certain active
components may be further studied as immunotherapeutic agents.

References: 1. Wang, T.R. et al. (1986) Chin. J. Immunol. 6: 74·76. 2. COliC,M. et al. (2002) Phytomedicine, 9: 117.124.

A090 eNOS inhibition by 3,5-nonadiyne, the main constituent of Cachrys feru/acea (L.lCalestani essential oil
D. Dokovic a, B. Bozic b, M. Kataranovski b, T. Zraki(; c, V. Bulatovic d and N. Kovacevic C

a Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11000 Belgrade, Yugoslavia. b Institute for Medical Research,
Military Medical Academy, 11000 Belgrade, Yugoslavia. C Faculty of Pharmacy, Vojvode Stepe 450, llOOO Belgrade,
Yugoslavia. d Institute for Medicinal Plant Research "Dr Josif Pantie", Tadeusa KoScuska I, 11000 Belgrade, Yugoslavia.

Cachrys ferulacea (L.) Calestani syn. Prangos ferulacea (L.) Lindley (Apiaceae) is a plant widely distributed in
Mediterranean region, as well as at Caucasus, in Turkey, Iraq, Iran and India. In Serbia, this taxon is supposed to
be critically endangered. It is used at Caucasus as salad and in Turkish folk medicine as tonic, antiflatulent, for
intestinal worms, wounds and external bleeding (1). Manunta (2) suggests that C. feru/acea is botanically identi-
cal to old plant Silphion (Silphium), indicating its antique interest. The chemical analysis of C. ferulacea collected
from natural population of Montenegro is a part of our study of domestic flora. The root contained 0.4-l.2 % of
essential oil. GC and GC/MS analyses indicated 3,5-nonadiyne as a main component of this oil. 3,5-nonadiyne
was isolated by preparative gas chromatography and unambiguously spectrometricaly (MS, CIMS, IR, UV, IH-
NMR, 13C-NMR, DEPT, 2D-NMR HH-COSY and HETCOR) identified. The biologically relevant activity of 3,5-
nonadiyne was evaluated by measuring its effect on macrophage nitric oxide (NO) production and T-cell prolifera-
tion. Concentration dependent inhibition of endogenous NO production revealed inhibitory concentration (lC50) of
6.7 ~M. LPS stimulated production of NO was inhibited slightly, by 100-1000 times higher concentration. Basal
NO production by macrophages may be due to signalling and regulating effect of NO. Elimination of basal emis-
sion of NO by 3,5-nonadiyne does not interfere with LPS stimulated NO production in macrophages. According
to a (3) basal (endogenous) level of NO production and concentration have influence on peak concentration of
iNOS generated NO. That has implication on severe inflammation processes. Mitogen lectin-stimulated rat T lym-
phocyte proliferation was employed for evaluating immunotoxic activity of 3,5-nonadiyne. Results showed that
this compound does not inhibit rat T lymphocyte proliferation, indicating low toxicity.

References: 1. Baser, K. et al. (2000) Planta Med., 66: 346·347. 2. Manunta, A. (1996) Studio miscellanei Edit. L'erma di
Bretschneider, 29: 211·218. 3. Connelly,L. et al. (2001) The Journal of Immunology, 166: 3873-3881.

50th Annual Congress of the SOCiety for Medicinal Plant Research POSTERS A



128 Revista de Fitoterapia 2002; 2 (51)

A091 Antioxidant compounds from Hypericum triquetrifo/ium Turra
F. Conforti a, G. A. Statti a, R. Tundis a, F. Menichini a and P. Houghton b

a Dipartimento di Scienze Farmaceutiche, Universita degli Studi della Calabria, 87036 Rende (CS), Italy. b Department of Phar-
macy, King's College London, 150 Stamford Street, London SE1 WA, United Klndom.

The aim of the present study was to investigate the antioxidant activity of the total extract and of specific com-
pounds of Hypericum triquetrifolium Turra. The in vitro antioxidant activity tests were carried out using the lipid
peroxidation of liposomes assay where the thiobarbituric acid test (TBA test) has been applied to asses the effi-
cacy of the plant extract to protect liposomes from lipid peroxidation (1). Reactive oxygen species constitute a
key mechanism of tissue injury and they are of significant relevance in the risk of cardiovascular disease (2) and
in the pathology of arteriosclerosis, malaria and rheumatoid arthritis and could playa role in neurodegenerative
disease and ageing processes (3).
The ground leaves of Hypericum triquetrifolium Turra were extracted with methanol. The ethyl acetate soluble
part of this extract fractioned by column chromatographyed afforded five compounds: hypericin, 13-IIS-biapigenin,
quercetin-3-0-galactoside, kaempferol-3-0-glycoside and (-)-epicatechin. The flavonoids were isolated for the first
time from this plant. Their structures were confirmed on the basis of NMR spectroscopic analysis_ The antioxi-
dant activity shown by Hypericum triquetrifolium Turra methanolic extract (lC50 O.IS mg/ml) is related to the pres-
ence of phenolic compounds (4): quercetin-3-0-galactoside (lC50 0.25 mg/ml) , kaempferol-3-0-glycoside (IC50
0.51 mg/ml) and particularly 13,IIS-biapigenin and (-)-epicatechin, that showed the most antioxidant activity (IC50
0.016 mg/ml and 0.036 mg/ml, respectively)' whilst the xanthone hypericin shown low antioxidant activity (IC50
1 mg/ml).
Our observations demonstrated the varying inhibitory effects of the five structurally-related natural compounds
from Hypericum triquetrifolium Turra on oxidation of liposomes. It appears that 13,IIS-biapigenin and H-epicate-
chin are effective antioxidants against liposomes.

References: 1. Fernandez, J. et al. (1997), Food Chemistry 59: 345-353. 2. Hertog, M.G.L. et al (1993), Lancet 342: 1007-
1011. 3. Moure, A. Et al. (2001), Food Chemistry 72: 145-171. 4. Chen, Z.Y et al. (1996), Chemistry and Phisics of Lipidis 79:
157-163.

A092 Evaluation of mediators involved in immunocytotoxicity induced by isocoumarins from Paepa/anthus
brome/ioides
Karina Ferrazzoli Devienne a, Maria Stella Goncalves Raddi b, Iracilda Zeppone Carlos b and Wagner Vilegas a
a Instituto de Quimica de Araraquara-UNESP, CP 355,14801-970, Araraquara, SP, Brazil. b Faculdade de Ciencias Farmaceuticas
de Araraquara- UNESP, CP 502,14801·902, Araraquara, SP, BraZIl.

Isocoumarins are isolated in great variety of microorganisms, plants and insects, and showed to have conside-
rable biological activity. The isocoumarin 9,1O-dihydroxy-5,7-dimethoxy-lH-naphtho (2,3c)pyran-one (paepalantine)
and S,S'-paepalantine dimer (paepalantine dimer), isolated from Paepalantuhs bromelioides, showed cytotoxicity
on murine macrophages and others cells lines (1,2). Actually, in vitro studies on macrophages have been applied
to immunocytotoxicity testing which have included the measurements of both cytotoxic and immune responses
directly on the culture cells. The effects and influence of the cellular mediators have been used as analytical
probes or as indicator in cytotoxicity techiques on macrophages (3). The hydrogen peroxide (H202), nitric oxide
(NO) and tumoral necrosis factor (TNF-n) are effector molecules for the microbicidal and cytotoxic response of
macrophages after a stimuli. ConSidering the possibilities of these molecules involvement in cytotoxicity induced
by paepalantines, we investigate whether stimulation with these isocoumarins could be lead to NO, H202 and TNF-
(t production by macrophages (4,5,6). The results demonstrated that were not detected H202 and NO in super-
natants of these cells when treated with paepalantines and their toxic effects in this cells system are not medi-
ated by these mediators production. The TNF-u production by paepalantine at 20 ~g/ml was not statistically dif-
ferent when compared to untreated cells, however, the macrophages treated with the same concentration of
paepalantine dimer significantly increased this cytokine production (67±32 Ujml). The results suggest that
paepalantine dimer has effect on macrophages secretory and cellular activities, showing a differential effect on
production of cytokines and others cytotoxic molecules. The amount of this cytokine found in the supernatants
appears is not responsible by viability decreased of macrophages and the mechanisms of cytotoxicity-induced
paepalantines to remain unknown.

Acknowledgements: FAPESP.

References: 1. Devienne K.F. et al. (2002) Z. Naturforsch., 57c: 85-8. 2. Coelho R.G. et al. (2000) Fitoterapia, 71: 497-500.
3. Barile FA (1994) Introduction to in vitro cytotoxicology. CRC Press. Boca Raton. 4. Pick E. and Mizel D. (1981) J. Immunol.
Methods. 46: 211-26. 5. Green L.C. et al. (1982) Anal. Biochem., 126: 131-8.6. Kirikae T et al. (1996) Biochem. Biophys. Res.
Commun., 227: 227-35.
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A093 In vitro techniques for the screening of plants for potential natural antioxidants
H.J.D. Dorman, Y. Holm and R. Hiltunen
Department of Pharmacy. Division of Pharmacognosy, P.O.Box 56, FIN·00014 University of Helsinki, Finland.

In this study the antioxidant properties of different Mentha species, hybrids, varieties and cultivars were
assessed. Although there are numerous procedures available, the deodourised water-soluble freeze-dried
extracts from the dried plants were screened using four methods: ferric to ferrous reduction (RRE), ferrous ion
chelation (Fe2+ chelation), 1, 1-diphenyl-2-picryl-hydrazyl (DPPH') radical scavenging and non-enzymatic liposome
phospholipid peroxidation technique ('OH method). The total phenolic content (GAE = Gallic Acid Equivalent) of
each extract was estimated using the Folin-Ciocalteu reagent.
According to the results obtained by the RRE method, Mentha extracts are electron-donating and are able to con-
vert free radicals into more stable non-radical products. Mentha extracts may be able to offer protection against
oxidative damage by removing ferric ions (Fe2+ chelation). The extracts are also able to scavenge free radicals
(DPPH') and to prevent the peroxidation of phospholipid liposomes ('OH method).
There was a highly significant correlation between the total phenolic content of the extracts and the capacity
to reduce ferric to ferrous ions Ir = 0.897, p < 0.001) and the scavenging capacity of free radicals (r = 0.950,
p < 0.001). There was also a high correlation between the ferric to ferrous reduction and the DPPH -scavenging
methods (r = 0.976, p < 0.001). However, there was no correlation between the total phenolic content and the
antioxidative properties in the Fe2+-chelation method. The results obtained with this method differed from results
obtained by the other methods.

A094 Angelica archangelica L. root extracts as inhibitors of xanthine oxidase and scavenger of superoxide
anion radical
S. Kujundzic a, N. Mimica-Dukic 0 and M. Couladis c
a DSPChromatography, Bulevar AVNOJ.a44a, 11070 Belgrade, Yugoslavia. b Institute of Chemistry, Faculty of Natural Sciences,
University of Novi Sad, Trg DositeJa Obradovica 3, 21000 Novi Sad, Yugoslavia. C Department of Pharmacy. Division of
Pharmacognosy, University of Athens, Panepistimioupolis Zografou, 157 71 Athens, Greece.

The roots of Angelica archangelica L. (Apiaceae) are mainly used in loss of appetite, peptic disorders, spas-
molytic or as antimicrobially active carminative (1). While the chemistry is well documented, there are limited
reports on its pharmacological and biological properties (2).
The roots of A. archangelica were extracted with 80% aq. ethanol solution (AI), and after evaporation of the sol-
vent, the slurry water extract was submitted to liquid-liquid partition in petrolether (All), chloroform (AliI), ethylace-
tate (AIV) and n-buthanol (AV). The obtained extracts were investigated on xanthine oxidase (XOD) inhibitory acti-
vity and superoxide radical (Or) scavenger capacity, spectrophotometrically according to the procedure
described by 8erghe (3).
The crude extract (AI) was active only as a scavenger of 02'-, with an IC50 value of 2.01 mg/ml, showing no
inhibitory effect on XOD in the tested concentration range. On the other hand, the chloroform extract (AliI) exhib-
ited both the highest or scavenger capacity (lC50 = 3.08xlO·j mg/ml) and XOD inhibitory activity (lC50 =
4.25xlO·j mg/ml). Considerable strong scavenger and XOD inhibitory activities were found also for the ethylace-
tate extract (AIV).
These findings indicate the presence of biological active constituents in the roots of A. archangelica capable to
inhibit XOD with the additional 02 - scavenger activity.

References: 1. Wichtl M. (1994). Herbal Drugs and Phytopharmaceuticals. Scientific Publishers. Stuttgart. 2. Newal A. C. et
al. (1996), Herbal Medicines. The Pharmaceutical Press. London. 3. Berghe D. (1998). J. Nat. Prod. 61: 71·76.
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A095 Antioxidants activity of Cyperus papyrus
Maha Soltan, Adel Kamal Zaki and Fayza Hammouda
Chemistry of Medicinal Plants Lab., National Research Center, 12311, Dokki, Egypt.

Cyperaceae family contains eight genus. Cyperus species is the most famous one of the twenty-one species re-
presented in flora of Egypt (1). Since antique, Cyperus papyrus is the most famous species that the natives used
for the treatment of eye diseases and ulcer (2).
Due to the little literature information about its biological activity, 80% aqueous ethanolic extract of C. papyrus
tuber was subjected to antioxidant bioassay using "Radical Scavenging Method" by measuring the decolorizing
capacity of extract against the stable DPPH radical (1 ,l-diphenyl-2-picrylhydrazyl) and the color change can be
detected spectrophotometrically at 517 nm (3).
The 80% aqueous ethanolic extract exhibited strong antioxidant activity (95%). Successive partition extraction
was done with hexane, ethyl acetate and butanol followed by antioxidant guided assay, showing that the calcu-
lated antioxidant activity percentage were 10%, 95% and 65%, respectively.
The ethyl acetate extract (14 g) was subjected to antioxidant bioassay guided successive column fractionation
using Silica gel-60. The most antioxidant fraction was further purified on Sephadex LH-20.
Two main fractions (Fr.-I and Fr.-II) showed high antioxidant activity (90 % and 95 % respectively). The two frac-
tions were subjected to two-dimensional-TLC (4) in comparison with authentic samples and to mass spectroscopy
(EI-MS, Finnigan MAT, 70 eV.). Fr.-I was identified as kaempferol whereas Fr.-II was identified as kaempferol-3-glu-
coside.
This is the first report of antioxidant activity of Cyperus papyrus tuber. Also, the isolation and identification of both
kaempferol and kaempferol-3-glucoside, for the first time in this species, are reported here.

References: L Tiickholm V. (1974), Cited in: "Students' Flora of Egypt" 2nd ed., The Graphical service, Beirut, Lebanon, 2. EI-
Hamidi & EI-Gengaihi,(1975), Pharmazie, 30: H 8. 3. Marsden S.B., (1958), Nature, 26: 1199. 4. Mabery, lJ., (1970), Cited
in "Systematic Identification of Flavonoids", Springer-Verlag.

A096 Neuroprotective effects of antioxidant constituents isolated from Opuntia ficus-indica var_ saboten
Makino
C. Jin a, E.H. Lee d, H.J. Ki m a, J. Y. Lee a, Y.S. Song d, J. Cho b, M. Park c, H. Park a and Y.S. Lee a
a Division of Life Sciences, Korea Institute of Science and Technology, P.O. Box 131, Cheongryang, Seoul 130-650, Korea.
b College of Medicine, Dongguk University, Kyongju 780-714, Korea. C Life Science R&D, LGCI,Taejon 305-380, Korea.

Opuntia ficus-indica var. saboten Makino (Cactaceae) is a tropical or subtropical plant that has been widely used
as folk medicine for the treatment of diabetes, asthma, burn, edema and gastritis (1). The purposes of the pre-
sent study were to identify antioxidant constituents from fruits and stems of the plant cultivated in Cheju island,
Korea, and examine their in vitro neuroprotective activities. Using a chromatographic fractionation method, ten
chemical constituents were isolated from ethyl acetate extracts of the fruits and stems that showed the most
potent antioxidant activities among various extracts. By means of chemical and spectroscopic methods, those
were identified as eight flavonoids such as kaempherol (a), quercetin (b), kaempferol 3-methyl ether (c), quercetin
3-methyl ether (d), narcissin (e), dihydrokaempferol (f), dihydroquercetin (g) and eriodictyol (h), and two ter-
penoids such as 3-oxo-({-ionol-I~-D-glucopyranoside (i) and roseoside Ul. Among the isolated compounds, com-
pounds c-e and h-j were those reported for the first time from fruits and stems of the plant. Compounds b, d
and g showed DPPH free radical scavenging activities with IC50 values of 28, 19 and 31 ~M, respectively.
Compounds d and g also inhibited iron-dependent lipid peroxidation with IC50 values of 2.4 and 3.5 ~M, respec-
tively. In a primary rat cortical neuronal cell culture system, compounds b, d and g inhibited xanthine/xanthine
oxidase-induced (lC50 values of 18.2, 2.1 and 54.6 ~M, respectively) and H202-induced (IC50 values of 13.6, 1.9
and 25. 7 ~M, respectively) cytotoxicities. In addition, compounds d and g inhibited NMDA-induced excitotoxicity
by 21 and 33%, respectively, and only compound g inhibited growth factor withdrawal-induced apoptosis by 31 %
at a tested concentration of 3 ~M. The results suggest that the antioxidant constituents with in vitro neuropro-
tective activities may serve as lead chemicals for the development of neuroprotective agents.

Acknowledgements: This research was supported by a grant (PF002103-0l) from Plant Diversity Research Center of 21 st
Century Fronlier Research Program funded by Ministry of Science and Technology of Korean Government.
References: L Ahn, D. K. (1998) Illustrated book of Korean medicinal herbs. Kyohaksa. Seoul.
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A097 GC-MS analysis and radical scavenging activity of essential oils from Nigeria and Cameroon
K. Wolkart a, F. Bucar a, M. Stipsits a and R. Nia b

a Institute of Pharmacognosy, Karl·Franzens·University of Graz, Universitatsplatz 4/1, A·8010 Graz, Austria. b Department of
Pharmacognosy, Obafemi Awolowo University, Nigeria.

The essential oils of eighteen Nigerian/Cameroonian medicinal plants used in folk medicine to treat a variety of
diseases were analysed in quality and quantity by Gas chromatography and Mass spectrometry.
This are specifically oils from Monodora myristica (Gaertn) Dunal - seeds, M. tenuifolia Benth. - seeds, Hyptis
graveolens Poit. - leaves, Uvaria chamae P. Beauv. - root bark, Zanthoxylum leprieurii Guill. et Perro - fruits,
Cleistopholis patens Engl. et Diels - stem bark and root bark, Ocimum basilicum L. - leaves, O. canum Sims -
leaves, O. gratissimum L. - leaves, Balsamocitrus camerunensis Letouzey - fruit peels and leaves, as well as
Citrus sinensis Osbeck, C. aurantium L., C. aurantifolia Swingle, C. reticulata Blanco and C. paradisi Macfad -
fruit peels. The composition of the oils of B. camerunensis has not been reported before. The main constituents
were ~·pinene, n-pinene, germacrene D, sabinene and isocaryophyllene.
The compounds were identified by mass spectral comparison with data bases and ref. (l,2) as well as chro-
matography with reference compounds and by comparison of linear retention indices with literature (l,2,3,). The
research was made in connection with an examination of a potential radical scavenging activity. The abilities of
the volatile oils to act as non specific donors for hydrogen atoms or electrons were checked using the
diphenylpicrylhydrazyl radical (DPPH). Oils from fifteen plants showed positive results, but a comparison of the
IC50 values of quercetin and oils showed that the oils with the highest activity (Ocimum oils) still had an radical
scavenging activity which was about 30 times lower than that of quercetin.

References: 1. D. Joulain and W. A. Konig (1998) The Atlas of Spectral Data of Sesquiterpene Hydrocarbons. E.B. Verlag,
Hamburg. 2. Adams, R.P.(1995) Identification of Essential Oil Components by Gas Chromatography/Mass Spectrometry, Allured
Publishing Corporation, Carol Stream, Illinois,. 3. N. W. Davies(1990) J. Chromatogr. 503 1-24.

A098 Isolation of antioxidant compounds from Eriophorum scheuchzeri using MPLC and CPC
M.-V. Maver, J.-L. Wolfender, E.F. Queiroz and K. Hostettmann
Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP,CH-l015 Lausanne, Switzerland.

In our studies on alpine plants, several plant extracts have been tested for their antioxidant potential in relation
to their specific exposure to strong UV irradiation. Among these, the MeOH extract of Eriophorum scheuchzeri
Hoppe (Cyperaceae) revealed the presence of various radical scavengers in TLC autography with the DPPH (2,2-
diphenyl-l-picrylhydrazyl) radical as a spray reagent. The extract has been subjected to a phytochemical investi-
gation and several bioactive constituents have been isolated by means of MPLC and CPC. The antioxidant agents
include two triglycosylated flavonoids, a methoxyflavonoid (tricin) and a phenylpropane derivative. Tricin was
found to be also active against Cladosporium cucumerinum while other antifungal agents are still under investi-
gation. The structures of the isolated compounds were elucidated by classical spectroscopic methods including
UV, NMR and MS. The isolation of other antioxidant constituents has been targeted by HPLC of the crude extract
followed by microfractionation and detection with DPPH. As plants of the Eriophorum genus have been little inves-
tigated, a related species, E. angustifolium Honckeney, was analysed by LC/UV/MS. A comparison of the
metabolite profile of both species revealed important similarities. On-line data revealed also the presence of va-
rious isoflavones in both species. Studies of variation of the antioxidant composition of these plants in relation
to altitude and light exposure are foreseen.

50th Annual Congress of the Society for Medicinal Plant Research POSTERS A



132 Rev"ta de Fltoterap" 2002; 2 (SII

A099 Rapid methods for the comparative analysis of antibacterial and free radical scavenging activity of
essential oils
Biljana Bozin a, Neda Mimica-Dukic b, M. Matavulya, Natasa Simin band Biserka Mihajlovic C

a Institute of Biology and Ecology, b Institute of Chemistry, Faculty of Natural Sciences, C Public Health Institute, Faculty of
Medicine, University of Novi Sad, Novi Sad, FRYugoslavia.

Essential oils are well known as strong antimicrobials and are used in cosmetics, pharmaceutical and foodstuff
industries. Recent studies (1) suggest that pharmacological activities of essential oils may be related to their
antioxidant properties. In this study, TLC-methods (dot-blot technique) were evaluated for comparative analysis of
antibacterial and scavenging activity of essential oils. The essential oils were isolated by the hydrodistillation from
the aerial parts of following plant species: Ocimum basilicum L., Origanum vulgare L. and Thymus vulgaris L.
Scavenging activity of essential oils was confirmed by following the neutralisation of DPPH--radical (2).
Antioxidants reduce the radical form of DPPH, producing yellow spots on a purple background. Bioautography is
a very convenient and simple way of testing plant extracts for their effects on different pathogenic microorgan-
isms. However, in the case of essential oils, this method has to be modified, due to their low ability to diffuse in
media. In the present study, combination of three techniques (3) -TLC, bioautography and agar diffusion (with
tetrazolium salt (MIT)- were applied. After incubation, MIT was converted to a formazan dye by the microor-
ganism. Inhibition zones were observed as clear spots against a purple background. The results of present study
point out that the most powerful compounds in examined essential oils were oxygenated monoterpenes such as
thujones, menthone, carvone, thymol. Some of these compounds also exhibited strong antibacterial effects (thu-
jones, carvone, thymol). Both methods were confirmed as very successful for fast and precise identification of
bioactive compounds in essential oils.

References: 1. Burtis, M. and Bucar, F. (2000): Phytother. Res, 14,323-328.2_ Kirby, A.J. and Schmidt, R.J. (1996) J. Ethno-
pharmacol, 56,103-108.3. Saxena, G. et al. (1995): Phytochem. Anal, 6, 125-129.

AIOO Evaluation of the radical scavenging activity of distilled and non-distilled fennel in relation to its phe-
nolic composition
I. Parejo a, J. Bastida a, F. Viladomat a, G. Schmeda-Hirschmann band C. Codina a.
a Departament de Productes Naturals, Biologia Vegetal i Edafologia, Facultat de Farmacia, Universitat de Barcelona, Avda. Joan
XXIIIsin, 08028 Barcelona, Catalunya. Spain. b Instituto de Quimica de Recursos Naturales, Universidad de Talca, Casilla 747,
Talca, Chile.

Fennel (Foeniculum vulgare MilL, Apiaceae) is a herb of commercial interest for its essential oils. Although it con-
tains other non-volatile compounds such as flavonoids (1), it has not received much attention with regard to its
pharmacological properties. The aim of this work is to evaluate the radical scavenging activity of both distilled
and non-distilled fennel in relation to its chemical composition. Two extracts (crude and defatted) and four frac-
tions (hexane, dichloromethane, ethylacetate and aqueous) of different polarity were evaluated for their antiradi-
cal activity by the DPPH, superoxide-nitro-blue tetrazolium (NBT) hypoxanthine/xanthine oxidase, and
luminol/chemiluminescence methods. The total phenolic content (TPC) was also determined by the Folin-
Ciocalteu method. The highest TPC values (549 GAE/mg) and DPPH (lC50 11.7) and superoxide radical (89 %
inhibition) scavenging activities were found in the ethyl acetate fractions. The highest activity in the luminol/chemi-
luminescence method was shown by the dichlormethane fractions (lC50 4.9). In general, distilled material was
found to exhibit a higher radical scavenging activity than the non-distilled one. Extracts and fractions were chro-
matographed by RP-HPLC (2) to identifiy polyphenols, as chlorogenic acid, coumaric acid, vanillic acid, vanillin,
caffeic acid, siryngic acid, sinapinic acid, and quercetin. A bioguided isolation procedure (3) was carried out to
isolate and identify these active compounds. The obtained results support the possibility that fennel waste can
be regarded as an easily accessible source of natural antioxidants.

References: 1. Soliman F.M. et al. (2002). Molecules 7: 245-251. 2_ Bilia, A.R. et al. (2000). J. Agric. Food Chem. 48: 4734-
4738.3_ Yesilada, E. et al. (2000). J. Ethnopharmacol. 73: 471-478.
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AIOI Evaluation of the free radical scavenger activity of Hypericum perforatum alcoholic extracts
Bruno C. Silva and Alberto C.P. Dias
Lab. Biologia Vegetal, Dep. Biologia. Universidade do Minho, 4710 Braga, Portugal. (e-mail: acpdias@bio.uminho.pt).

Hypericum perforatum alcoholic extracts are widely used as antidepressant phytopharmaceuticals. The phyto-
chemical composition of these extracts, rich in phenolic compounds like flavonoids, strongly suggests that they
could have antioxidant properties.
We prepared an ethanolic solution (80%) of H. perforatum plants (collected in the North of Portugal, Braga) at a
concentration of 90 mg dw/ml. Hexane, ethyl acetate, buthanol, and aqueous extracts were obtained by sequen-
tial liquid-liquid extraction. The ethyl acetate fraction was fractionated over a Shephadex LH-20 column. All the
fractions and the total extract were analysed by HPLC-DAD and the major phenols were identified and quantified.
We used the DPPH (1, 1-diphenyl-2-picrylhydrazyl) test to evaluate the scavenger free radical capacity of the total
extract and fractions. The total ethanolic extract exhibited an ICso value of 0.3 mg dw/ml. All the fractions showed
capacity to scavenge the DPPH. The best scavenger activities were observed in one fraction containing quercetin
type glycosides and other one containing similar compounds plus caffeoylquinic acids. The ICso values for these
fractions, for an equivalent biomass basis, were around 1.2 mg dw/ml. Based on the data, we can conclude that
H. perforatum extracts have antioxidant potential and that, among other compounds, flavonoids and caf-
feoylquinic acids contribute to this activity.

AI02 Exploring Allium species as source of potential medicinal agents
D. Stainer a, N. Mili{; a, J. Canadanovi{;-Brunet b and A. Kapor c
a Faculty of Agriculture,University of Novi Sad, Trg Dositeja Obradovic a 8,21000 Novi Sad,Yugoslavia. b Faculty of Technology,
University of Novi Sad, Cara Lazara 1, 21000 Novi Sad, Yugoslavia. C Institute of Physic, Faculty of Sciences, University of Novi
Sad, Trg Dositeja Obradovca 3, 21000 Novi Sad, Yugoslavia.

It has been shown that Allium species could prevent tumor promotion, cardiovascular diseases and aging,
processes that are associated with free radicals. Therefore the Allium species of both cultivated (A. nutans L., A.
fistulosum L., A. vineale L., A. psekemense B. Fedtsch, A. cepa L., A. sativum l.) and wild (A. flavum L., A. sphae-
rocephalum L., A. atroviolaceum Boiss, A. schenoprasum L., A. vineale L., A. ursinum L., A. scorodoprasum L.)
species from various locations were studied in order to detect the antioxidative properties of leaves. The leaves
were examined on the antioxidative enyzmes activities (catalase, peroxidase, superoxide-dismutase, glutathione-
peroxidase), the quantities of non-enyzmic antioxidants (reduced glutathione and total flavonoids), the contents
of soluble proteins, vitamin C, carotenoids, chlorophylls a and b as well as the quantities of malonyl-dialdehyde
and ·OH and 02 - radicals. Using contemporary spectroscopic fluorescent method, lipofuscin,"plant age pigments"
were determined. ESR spectroscopy was used to follow the decrease of oxygen radical quantities in the pres-
ence of Allium species phosphate buffer (pH 7) extracts. The obtai nerd results showed that A. ursinum L. had the
best antioxidant properties due to a very high quantity of total flavonoids, high contents of carotenoids and
chlorophylls a and b and very low quantities of toxic oxygen radicals in investigated leaves. ESR signal of DMPO-
OH radical adducts in the presence of A. ursinum L. phosphate buffer (pH 7) extract was reduced for 94.3%.

References: 1. Stajner,D. et al. (1999) Phytother. Res. 13, 333-336. 2. Morbidonl, L. et al. (2001) Journal of Herbal
Pharmacotherapy, 1(11, 63-83.
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AI03 Advances in the studies of phytomedicines based on the Laurel Oil (L azorica (Seub.) Franco)
A. Rodrigues a, P. Castilho b, M.C. Costa a, C. Camacho b, D. Correia b, F. Venancio a, L. Corvo a, E. Cruz a, S.
Simoes a, L. Ramalhoa, J. Castanhoa, M. Costa a, A. Teixeira a, S. Feioa, J.C. Roseiroa, M.J. Marcelo Curto a and
J. Casanova c
a INETI·DTIQIDB, In5tituto Nacional de Engenharia e Tecnologia Industrial, Estrada do Paco do Lumiar, P·1649·038 Lisboa,
Portugal. b N.I.Q.A.A da UMA, Departamento de Quimica, Campus Universitario da Penteada. P·9000·390 Funcah, Portugal.
C Univ. de Corse/CNRS- Route des Sanguinaires, 20000 Ajaccio, France.

The medicinal flora of Madeira and Porto Santo is composed of 259 species (1), being the Laurus azorica
(Madeira laurel) one of the 30 considered more relevant (1). The "laurel oil" is externally applied as an anti-infec-
cious preparation and prescribed by chemists as anti-rheumatic, vulnerary, blood depurative and also for
apoplexy (long term use).
As a contribution towards the elucidation of the main chemical profiles of the different oils of Madeira Laurel, the
authors investigated the essential oil of the branches of several populations of Laurus azorica where 1,8-cineole
was identified as the major constituent (12-21 %) and elemicine was present in 4-9% (2).
Our further research was focused to the confirmation of therapeutical activities of the fixed oil as anti-fungal, anti-
bacterial and anti-inflammatory product. This was performed through an interdisciplinary research where the anti-
inflammatory activity of the fixed oil was screened by the use of the rat adjuvant arthritis model (acute phase)
(3). 1 h before the induction of inflammation, the oil was orally administered to the animals (Wistar rats) at doses
of 0.25 mL, 0.50 mL and l.0 mL per animal. The parameter of interest was the swelling of the paw during the
first 24 h after induction, measured by water displacement. At the 3 doses used a reduction of the swelling was
observed being maximal at the highest dose. Other biological activities were screened using in vitro standard
techniques. The main fractions isolated with different solvents were studied by GLC, IR, NMR and MS hyphena-
ted techniques.

References: 1. D. Rivera, C. Ob6n, (1995), J. Ethnopharmacol. 46, 73·93. 2. C. Camacho, A. Rodrigues et ai, (2001), Estudos
quimicos sobre 61eos essenciais dos caules do Laurus azorica da ilha da Madeira, XV Encontro Galego Portugues de Quimica,
La Coruiia, 21·23 de Novembro. 3. Corvo, M.L., Boerman, O.C. et ai, (2000). Pharmac. Res., 17,600·606.

AI04 Aphrodisiac herbs used in Traditional Medicine in Jordan
M.H. AI-Hamood
Department of Biology, Faculty of Science, Jerash Private University, P.O. Box: 311, Jerash 26115, Jordan.

Jordan traditional medicine is characterized by a unique combination of knowledge and practice of Arabic and
Islamic heritage. Medicinal plants represent one of the major components of the traditional medicine in Jordan.
This work was designed to document the most commonly used medicinal plants as aphrodisiac and to increase
sperm production by Jordanian population.
A questionnaire was prepared to fulfil the requirements of this work. The form contains data on plant material
involving the vernacular name, part used, method of preparation, approximate dosage, and administration route.
The data were collected from traditional healers, herbalists and midwives. All the informants were above the age
of 50 years. In summary, results are: A/pinia officinarum and / or Langnas officinarum, (Zingiberaceae),
Cinnamomum zeylanicum (Lauraceae), Dianthus caryophyl/us (Caryophyllaceae), Eruca sativa (Cruciferae),
Hibiscus subdariffa (Malvacae), Lepidium sativum (Cruciferae), Unum usitatissimum (Linacae), Malva parviflora
(Malvacae), Nigel/a sativa (Ranunculaceae), Pistacia atlantica (Anacardiaceae), Raphanus sativus (Cruciferae),
Trigonel/a foenum-graecum (Leguminosae) and Zingiber officinale (Zygophyllaceae).
The medicinal plants used were frequently prepared as decoctions and taken orally. In the light of the data pre-
sented in this work, the implementation of research programs to study the physiology, pharmacology and toxic-
ity potentials of these herbs would make a real contribution to the welfare of Jordanian population.
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AI05 Immunomodulating antitumor activities of an acidic polysaccharide from Korean red ginseng (Panax
ginseng C.A. Meyer)
J.D. Park a, Y.S. Kim a, H.J. Shin a, K.M. Park a, Y.S. Kwak a, T. Taida band R.J. Linhardtc
a Div. Of Ginseng Efficacy, KT&G Central Research Institute, Daeduk Science Town, 305-345, Korea. b Dept. of Analytical
Chemistry, Faculty of Pharmaceutical Sciences, Chiba University, Chiba 263-8522, Japan. c Div. of Medicinal and Natural
Products Chemistry, University of Iowa, Iowa city, Iowa 52242, USA

A red ginseng acidic polysaccharide (RGAP) with immunamodulating antitumor activities was isolated from Korean
red ginseng. The molecular weight of RGAP was estimated to be 12 - 450 kDa by gel filtration chromatography.
RGAP was found to increase survival rate and to inhibit of tumor growth significantly in a dose dependent man-
ner in mice transplanted with tumor cells. RGAP significantly promoted nitric oxide (NO) production from peri-
toneal macrophages both in vivo and in vitro. Western blot analysis exhibited a newly synthesized inducible nitric
oxide synthase (iNOS) protein band in the RGAP treated group. It seems likely that immunomodulating antitumor
activities of RGAP are mainly mediated by NO production of macrophage. RGAP was further purified by ultrafil-
tration and anion exchange chromatography on DEAE-sepharose, followed by gel filtration on Sephacryl S-300 to
give an active fraction (GFP) with stronger NO production in murine macrophages. GFP increased survival rate
ten times compared to RGAP in male ICR mice transplanted with sarcoma 180 and also showed more potent
tumoricidal activities of natural killer cells than RGAP. Sugar composition (mol %) of GFP was found to be arabi-
nose, rhamnose, xylose, galacturonic acid, man nose, galactose, glucose (10:9:1:25:8:20:27) by GC/MS.
Additionally, combined treatment of paclitaxel (5 or 15 mg/kg) and RGAP (25 mg/kg) resulted in 28.6 % or 48.2
% increase in life span of ICR mice bearing sarcoma 180 tumor cells, while no obvious effect was shown in sin-
gle paclitaxel treatment. When a combination of paclitaxel 10 mg/kg) and RGAP (100 mg/kg) was intraperi-
toneally given to C57BL/6 mice implanted with B16 melanoma, the tumor weight per mouse also decreased by
76.3 %, suggesting RGAP might be used as an adjuvant in medicinal application of paclitaxel. The results sug-
gest that clinical trials of RGAP in immunotherapy against cancer are highly feasible.

AI06 New flavans, spirostanol sapogenins, and a pregnane genin from Tupistra chinensis and their cyto-
toxicity
Fang-Rong Chang. a Wen-Bin Pan, a.b Li-Mei Wei, a,b and Yang-Chang Wu a
a Graduate Institute of Natural Products, Kaohsiung Medical University, Kaohsiung 807, Taiwan. b Fooyin Institute of Technology,
Kaohsiung County 831, Taiwan.

Three new flavans [tupichinol A-C (1-3)], five spirostanol sapogenins (4-8), [including three new ones, tupichigenin
D-F (4-6)], and a new pregnane genin [tupipregnenolone (9)], together with sixteen known compounds, were iso-
lated from the underground parts of Tupistra chinensis. The structures of the new compounds were elucidated
by spectroscopic analysis and chemical evidence. The structures and relative stereochemistry of 1 and 8 were
further confirmed by single-crystal X-ray crystallographic analysis. Cytotoxicity of the isolated compounds and
some acetyl derivatives against human gastric tumor (NUGC) cells and nasopharyngeal carcinoma (HONE-I) cells
were tested. Among them, t,,251271_pentrogenin,10, and ranmogenin A showed cytotoxity against NUGC cells, hav-
ing inhibition of 100%, 96%, and 80% at a concentration of 50 ~M, respectively. t,,251271.pentrogeninshowed cyto-
toxity against HONE-I cells, having inhibition of 100% at a concentration of 50 ~M.

Acknowledgements: The National SCience Council of the Republic of China.

References: 1. Pan W.B.; Chang F.R., et al. (2000) J. Nat. Prod. 63: 861-863. 2. Pan W.B.; Chang F.R., et al. (2000) Chem.
Pharm. Bull. 48: 1350-1353.3. Niwa T, et al. (2001) J. Agric. Food. Chem. 49: 177-182.
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AI07 In vitro antigenotoxic effect of Rhus aromatica root bark
Adelheid H. Brantner a, Asima Chakraborty a, Siegfried Knasmueller b and Maria Dusinska a
a Institute of Pharmacognosy, University of Graz, Universitaetsplatz 4/1, 8010 Graz, Austria. b Institute of Cancer Research,
Borschkegasse 8a, 1090 Vienna, Austria. C Institute of Preventive and Clinical Medicine, Department of Experimental and Applied
Genetics, Limbova 14, 83301 Bratislava, Slovak Republic.

For the prevention of the DNA damage, natural products have already been taken a significant role using their
antioxidant potentialities. The present study deals with the investigation of the potential protective properties of
Rhus aromatica extract and fraction against H202 induced toxicity in human lymphocytes by comet assay (single
cell gel electrophoresis; horizontal electrophoretic chamber, LMP-agarose 1%, electrophoreses buffer; 20 min,
25 V; cells stained with ethidium bromide). Rhus aromatica Ait (Sumach, Anacardiaceae) is widely distributed in
North America, East Asia and South Africa. Literature reports about antiviral (1), antibacterial and antioxidant (2)
activities. The herbal drug is used for the treatment of disturbances of the urinary tract. Fatty acids, triterpens,
sterols, tannins, essential oil and flavonoids were proved in the root bark (3). The powdered drug was extracted
with 30% EtOH under reflux (extract), another drug part was extracted with 30% EtOH after separation of the
essential oil (fraction). The isolated human peripheral lymphocytes were treated with the extract and the fraction
in conc. of 5-100 ~g/mL. The viability of the cells was unaffected (>90%) at the concentration tested. Using tail
length (~m) as quantitative parameter for the comet formation it was observed that the 30% EtOH extract did not
cause any strand breaks up to 100 ~g/mL (N=3; mean value 7.22 ~m) while the fraction caused DNA damage
at 80 and 100 ~g/mL (N=3; mean value 42.27 and 38.96 ~m, resp.) when compared with untreated control
(N=3; mean value 4.22 ~m). It can be concluded that the extract and the fraction of Rhus aromatica are non-
toxic to lymphocytic cells in vitro. In a further experiment the protective effect of the drug was investigated.
Therefore the cells were pretreated with extract and fraction (conc. 5-40 ~g/mU and subsequently exposed to
75 ~M H202. The cells exhibited a significant dose-activity relation in the reduction of DNA strand breaks. The
protective effect of the extract and the fraction on lymphocytes damaged by H202 is significant.

References: 1. May G. et al. (1978) Arzneim. Forsch. 28: 1·7.2. Chakraborty A. and Brantner AH. (2000) Pharm. Pharmacol.
Lett. 2: 76-81. 3. Effenberger S. (1990) Inaugural·Dissertation, Fachbereich Pharmazie der FU Berlin.

AI08 Inhibition of metalloproteinase-9 activity and gene expression by polyphenolic compounds isolated
from the bark of Tristaniopsis calobuxus (Myrtaceae)
M. Dell'Agli a, S. Bellosta a, M. Canavesi a, N. Mitro a, M. Monetti a, M. Crestani a, L. Verotta b, N. Fuzzati c, F. Bernini d

and E. Bosisio a
a Department of Pharmacological Sciences, b Department of Organic and Industrial Chemistry, University of Milan, Milan, Italy.
C INDENA SpA, Milan, Italy. d Institute of Pharmacology and Pharmacognosy, University of Parma, Parma, Italy.

Metalloproteinases (MMPs) play an important role in pathological conditions including tumor metastasis, peri-
odontitis, osteoarthritis, chronic ulcerations and contribute to the atherosclerotic plaque fissuration, leading to
atherosclerosis complications (1). The methanolic extract of Tristaniopsis calobuxus bark was shown to inhibit
elastase (2) and plasmepsin II (3) activities, therefore the extract was tested on the activity of metalloproteinase-
9 (MMP-9) in cultured macrophages. The methanolic extract (1 0-25-50 ~g/ml) dose-dependently reduced (-30%,
-65% and -95%) the activity of MMP-9 secreted by macrophages. After fractionation of the crude extract, the
inhibitory activity was retained in the ethyl acetate fraction (50%, 75%, and 95% inhibition). Treatment of the cells
for 24 hours with the ethyl acetate fraction (10-50 ~g/ml) significantly reduced the release of MMP-9, up to 80%.
No appreciable cellular toxicity was observed, even at the highest concentration used. The ethyl acetate extract
was chromatographed on Sephadex LH 20, obtaining 7 fractions from which pure phenolic compounds were iso-
lated. The inhibitory effect on MMP-9 secretion was associated to fractions 5A and 58 and to ellagic acid, while
other phenolic compounds were not active (gallic acid, p-hydroxybenzoic acid and 3,4-dihydroxybenzoic acid). To
investigate if the effect on protein secretion was related to MMP-9 gene regulation, 5A, 58 and ellagic acid were
tested on MMP-9 promoter activity. The tested compounds (1-20 ~g/ml) dose-dependently reduced the MMP-9
promoter-driven transcription of the luciferase reporter gene. Preliminary HPLC-MS analysis of 5A and 58 indi-
cated the presence of gallocatechins, ellagic acid and its glycoside derivatives.

References: 1. Shapiro, S.D. (1998) Curr. Opin.Cell BioI. 10: 602-608. 2. Bosisio, E. et al. (2000) Pharm. BioI. 38: 18·24. 3.
Dell'Agli, M. Planta Med. submitted.
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AI09 Comparative effects of flavonoidal phytochemicals on membrane fluidity and tumor cell growth
H. Tsuchiya a, M. Nagayama b, M. Kashimata a and H. Takeuchi b

Departments of a Dental Pharmacology and b Oral Pathology, Asahi University School of Dentistry, HOlumi, Gifu 501-0296,
Japan.

Flavonoids contained in medicinal plants potentially interact with plasma membranes and membraneous
organelles to alter the physicochemical property of lipid bilayers. Such an interaction has been suggested to be
responsible for various pharmacological activities of flavonoids. The effects of flavonoidal phytochemicals on the
fluidity of artificial and cellular membranes and on the growth of tumor cells were comparatively studied to
address the structure-activity relation on membrane-mediating action. Liposomes prepared with cholesterol and
three phospholipids (the lipid composition corresponding to tumor cells) were treated with 25 representative
flavonoids (0.1-50 ~M), and then fluorescence polarization was measured with a set of probes to determine the
fluidity changes in different membrane regions. Liposomal membranes were rigidified by almost all of the tested
flavonoids, in which flavones were more effective than isoflavones and flavanones. In comparison of flavones
(each 1a ~M), the potency to rigidify membranes was galangin > quercetin> kaempferol > myricetin > morin =
fisetin, chrysin > luteolin > apigenin, galangin > chrysin, quercetin> luteolin, and kaempferol > apigenin (p <
0.01). Myricetin, kaempferol, quercetin and galangin acted in increasing order of intensity on the hydrophobic
regions of lipid bilayers to make membranes rigid at sub-~M levels. The membrane effects of structurally modi-
fied quercetin varied in intensity as being quercetin dimer > quercetin> tamarixetin > quercetin-4'-glucoside >
isoquercitrin = rutin (p < 0.01). 3-, 5- and 7-Hydroxylation of flavones is essential to membrane rigidification,
which is also influenced by hydroxyl groups in the B ring. The membrane-acting flavonoids (10-100 ~M) like galan-
gin, quercetin, quercetin dimer, kaempferol and genistein inhibited the growth of mouse myeloma cells 24-48 h
after incubation as well as a reference anti-tumor drug, doxorubicin, and their inhibitory effects correlated to the
rigidifying effects on liposomal membranes. They rigidified tumor cell membranes during 1-48 h incubation simul-
taneously with cell growth inhibition. The interaction with membrane lipids underlies the anti-tumor action of
flavonoidal phytochemicals. The analysis of membrane fluidity using liposomes is useful for the first screening of
medicinal plants with the potent anti-tumor activity.

AIIO Efficacy validation of medicinal plant using functional genomics and metabolomics approaches
Lie-Fen Shyur, Chiu-Ping La, Sheng-Yang Wang, Show-Jane Sun, Pei-Lin Kang and Ning-Sun Yang
Institute of BioAgricultural Sciences, Academia Sinica, No. 128 Academia Rd, Section 2, Nankang, Taipei, 115, Taiwan,ROC.

Anoectochilus farmosanus (AF) has been used widely as functional food and folk medicine in Taiwan and other
Asian countries. Significant cytotoxicity on MCF7 cells, a human breast carcinoma, has been detected for the
crude extract and its derived fractions of AF plant, based on MTT colorimetric and 3H-thymidine incorporation
assays. Based on a "bioactivity-guided fractionation principle", we have obtained an enriched E fraction that
exhibits the most significant inhibiting effect on the proliferation of MCF7 cells among the test extracts.
Metabolite profiling and candidate index compounds of this E fraction were well characterized using mainly HPLC
and NMR spectrometric analyses. Treatment of MCF7 cells with the E fraction resulted in the release of mito-
chondrial cytochrome C into cytosol and the cleavage of poly(ADP-ribose)polymerase. Western blot analysis
showed that the levels of proliferating cell nuclear antigen (PCNA) and p53 (a tumor suppressor protein)
decreased with the increase in incubation time of MCF7 cells with E fraction. However, the expression of Bcl2
and Bax proteins were not changed after the treatment with AF extracts. Differential protein expression and acti-
vities of caspases, e.g. caspases 2, 7 and 8, have been observed using western-blot and enzymatic activity
assays. In summary, this study provides evidences that plant extract of A. formasanus can induce apoptosis of
human mammary carcinoma cells. via specific cellular mechanism(s). The signaling pathway in the event of pro-
grammed cell death of MCF7 cells, induced by the treatment of A. formosanus extract, are proposed.
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AlII Isolation of inhibitory compounds on melanin biosynthesis in cultured 8-16 mouse melanoma cell
lines from the cortex of Machi/us thunbergii
l.K. Son a, H.w. Chang b, S.l. Kang b, H. Lee and S.H. Lee a
a College of Pharmacy Yeungnam University, Kyongsan 712-749, Korea. b LG Chemical Ltd./Research Park, Taejon 305-343,
Korea.

Melanin polymer is biosynthesized in the melanosome of melanocyte, which is a determinant of human skin color
and involved in localized hyperpigmentation such as melasma, ephelide and lentigo. Thus, the biosynthesis
inhibitors have been of great concern as cosmetics to have skin-whitening effects on the local hyperpigmenta-
tion.
During the search for new inhibitory components on melanin polymer biosynthesis from natural sources,
methanol extracts of 100 higher plants were tested for the inhibitory effect on melanin biosynthesis in cultured
B-16 mouse melanoma cell lines. Among them, the methanol extract of Machilus thunberg/i cortex exhibited
potent inhibitory effect on melanin polymer synthesis in B-16 mouse melanoma cell lines. Subsequently, we iso-
lated four active compounds from the methanol extract of M. thunbergii cortex by the activity guided fractiona-
tion. The structures of isolated compounds were identified as linoleic acid anhydride (1), (-)-nectandrin A (2),
nectandrin B (3) and machilin A (4). And they exhibited IC50 value on melaninpolymer formation in cell lines of 120
~g/ml (1), 105 ~g/ml (2), 123 ~g/ml (3) and 140~g/ml (4). Kojic acid as a reference compound exhibited IC50
value of 250 ~g/ml.
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Al12 Chemoprevention activity of some Southeast Asian plants
C.C. Lee a, P.J. Houghton band G. Steventon c
a Pharmacy Dept, King's College London, 150 Stamford St, London SEI 8WA, UK. b Pharmacy Dept, King's College London,
150 Stamford St, London SEI 8WA UK. C Pharmacy Dept, King's College London, 150 Stamford St, London SEI 8WA, UK.

The induction of Phase 2 metabolism enzymes, such as gluthathione S-transferases (GST), quinone reductase
and sulfotransferases, have been used to indicate chemopreventive potential at the initiation stage of carcino-
genesis (1). We have optimised a simple in vitro model for assaying the GST induction activity of plant extracts
using the human liver hepatoma cell line, HEP G2. GST activity was obtained based on the method of Habig et
al. (1974) (2).
The plants tested are reputed to have anticancer properties in SEA.
Crude plant extracts were prepared in methanol, dichloromethane and water. Cells were treated with extracts 24
hours after plating at 250, 25 and 2.5 ~g/ml. GST activity was read 48 hours after incubation. Active crude
extracts underwent further bioassay-guided fractionation to produce several pure compounds.
Dichloromethane extracts of Thai Alpinia offinarum, Thai and Malaysian Alpinia galanga and Cayratia japonica
exhibited significant induction activity at 25 ~g/ml compared to solvent controls. The induction ratios were 1.87
fold, l.65 fold, l.38 fold and l.34 fold, all P " 0.05 analysed with One way Anova, respectively. Malaysian
Jasminum sambac induced 2.09 fold activity at 250 ~g/ml. Phenobarbitone sodium was used as the positive
control, yielding an induction of 1.56 fold (P" 0.05) at 4 mM. A total of 8 compounds have been isolated from
fractionation of the Thai Alpinia officinarum and the Malaysian Cayratia japonica and are under investigation.

Acknowledgements: Overseas Research Scheme.
References: 1. Lee S.K., et al. (1999) Anticancer Res. 19: 35-44. 2. Habig W.H., et al. (1974) J. BioI. Chem. 249 (22): 7130-
7139.
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Al13 Cytotoxic activity of methanolic extracts of three Nigerian Crinum species
P. Houghton a, A. Adegbulugbe a and Y. Campos-Santaella a.b
a Pharmacognosy Research Group, King's College London, Franklin·WilkinsBuilding, 150 Stamford Street. London SEI 9NN, UK.
b Universidad de Oriente NA, Av. Universidad, Departamento de Quimica, Puerto La Cruz. Estado Anzoategui, Venezuela.

Crinum species (Amaryllidaceae) are bulbous plants found in riverine areas of West Africa as well as other parts
of the world. In Nigeria the aqueous extracts are use by traditional medical practitioners for cough, asthma, con-
vulsion, inflammation and also as an antispasmodic. In many countries Crinum species have shown to posses
cytotoxic activity, such as anticancer or antiplasmodial, due to the presence of crinin-type alkaloids (1-3). Hence,
this study pursues to investigate the cytotoxic and the antioxidant activities of three Crinum species indigenous
from Nigeria which have not been previously investigated. Methanolic extracts were prepared from the bulbs of
Crinum zeylanicum; C. glaucum and C. jagus and tested against the human cancer cell line CORL23, non small
lung cancer cell, using the SRB assay for cell growth (4). The IC50 values obtained demonstrate that the Crinum
species studied have high cytotoxic activity IC50 = 5.59 ~g/ml for C. zeylanicum; IC50 = 12.85 ~g/ml for C.
glacum and IC50 = 5. 76 ~g/ml for C. jagus. C. jagus showed the highest inhibitory activity of the human cancer
cell line tested, suggesting that the species analysed contain good candidates to explore for lead compounds
with cytotoxic activity.

Acknowledgement: This research has been partly sponsored by Universidad de Oriente, Cumana, Venezuela.
References: 1. Elhafiz. et al. (19911 Planta Med. 437·439. 2. LikhitwitayawUld et al (1993) 1. Nat. Prod. 56: 1331·1338.3. Min
et al. (2002) 4. Skehan. P. et al. (1990) J. Natl. Cancer Inst. 82 1107-1112.

Al14 Antineoplastic glyfoline induces apoptosis of nasopharyngeal carcinoma cells
T.-L. Su a, C.-T. Lin b, H.-M. Huang b, H.-C. Wu b and C.-H. Chen a
a Institute of Biomedical Sciences, Academia Sinica, Taipei 115, Taiwan. b Institute of Pathology, College of Medicine, National
Taiwan University, Taipei 100, Taiwan.

Glyfoline, a 9-acridone alkaloid isolated from Glycosmis citrifolia (Rutaceae) indigenous to Taiwan, was previous-
ly synthesized and found to have potent antitumor effect both in vitro and in vivo (1,2). The alkaloid exhibits potent
antitumor effect against the cell growth of nasopharyngeal carcinoma (NPC) with IC50 value of 4.4 ~M. To eluci-
date the mechanism of action of the natural product we treated NPC cells with glyfoline for 2 days, the cells
showed a gradual increase of apoptotic change with vascular and granular degeneration. In addition, DNA frag-
mentation with ladder paten, positive TUNEL analysis, and gradual increase in sub-G 1 phase of DNA population
and G2/M arrest were also observed. However, the reverse-trascriptase-polymerase chain reaction showed no
change of apoptotic gene expression, such as Bcl-2, Bax, ICE-n, r~and c-myc genes. We, therefore, synthesized
the biotinylated glyfoline for immunoelectron microscopic localization (3). It reveals that the main target of glyfo-
line or its biotinylated derivative is the mitochondria. The glyfoline treated NPC cells showed a release of
cytochrome C from mitochondria, while no specific change was seen in human fibroblasts and peripheral lym-
phocytes. The present experiment concluded that glyfoline can induce apoptosis in NPC cells in vitro, probably
due to an induction of cytochrome C leakage from mitochondria into the cytosol, and that is more specific to can-
cer cells than normal cells.

Acknowledgement: The research was support by the Institute of Biomedical Sciences, Academia Sinica, Taiwan.
References: 1. Su, T.·L. et al. (1991) Tetrahedron Lett. 32: 1541·1544.2. Su, T.·L. et al. (1992) 1. Med. Chem. 35: 2703·
2710.3. Su, T.·L. et al. (2000) Bioconjugate Chem. 11: 278·281.
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AIlS Cytotoxic and chemical principles from Formosan Casearia membranacea
Keng-Chia Chang a, Chang-Yih Duh b, Ih-Sheng Chen a and lan-Lih Tsai a
a Graduate Institute of Natural Products, Kaohsiung Medical University, 807 Kaohsiung, Taiwan, R.O.C. b Institute of Marine
Resources, National Sun Yat·sen University, 804 Kaohsiung, Taiwan, R.O.C.

The MeOH extract of over 700 species of Formosan plants have been screened, and the stem of Casearia memo
branacea Hance (Flacourtiaceae) showed cytotoxicity against P-388 and A549 cancer cell lines in vitro. C. mem-
branacea is a small evergreen tree distributed in southern Taiwan and Hainan (11. Only one paper had reported
containing pentosan, lignin, holocellulose and y·cellulose that were previously studied from 200 kinds of
Formosan hardwoods including C. membranacea (2). In the investigation of cytotoxic CHCl3.soluble part led to
the isolation of four new compounds, including one butanolide, casealactone (1), one chroman, caseamemin (2),
two diterpenoids, casearimene A (3) and casearimene B (4), together with 15 know compounds. Among these
isolates, casealactone (1) showed cytotoxicities against HT·29 and P·388 cancer cell lines in vitro. N-trans-feru-
loytyramine (5) and N-cis-feruloytyramine (6) showed cytotoxicity against P-388 cancer cell line. The structures
of these compounds were elucidated by spectroscopic analysis.

References: L Li H. L., Lo H. C. (1993) Flacourtiaceae in Flora of Taiwan, Editorial Committee of the Flora of Taiwan,Taipei,
Taiwan, 2nd. ed., Vol. III, pp. 794·796. 2. Chao, S. C. et a (1971) TaiWan Sheng Lin Yeh Shih Yen So Lin Wu Chu Ho Tso Shin
Yen Pao Kao 14, 26.

Al16 The essential oil of Matricaria chamomilla protects against in vivo chromosome damage
Alejandra Hernimdez-Ceruelos, Eduardo Madrigal-Bu;aidar and Cecilia de la Cruz
a Facultad de Estudios Superiores Cuautitlan, UNAM.Av. 1 de Mayo sin, C.P. 54340 Cuautitlan Izcalli, Edo. Mexico, Mexico.
b Escuela Nacional de Ciencias Biol6gicas, IPN. Carpio y Plan de Ayala sin CP 11340, Mexico, D. F., Mexico.

Matricaria chamomil/a (chamomile) has been used for a long time in the therapy of different diseases including
inflammation processes and cancer. However, no studies have been made on its antigenotoxic potential. This
work was mainly designed to determine the inhibitory effect of the essential oil of the plant (EO) on the rate of
sister chromatid exchanges (SCEs) induced by daunorrubicin in mouse. The EO was mainly constituted by (E)-far-
nesene, germacrene·D, bisabolol oxides, chamazulene, and other sesquiterpenes. The first step in the research
was to evaluate the acute toxicity and the genotoxicity of the EO. No mortality was found with up to 5000 mg/kg
and no increase of SCEs was observed with up to 1000 mg/kg. With respect to the antigenotoxic effect in bone
marrow cells, we found a dose-dependent inhibitory response of the EO on the mutagen, with a maximum SCE
decrease of 76.9% with 500 mg/kg of the mixture; however, no protection was found against the cytotoxicity
induced by daunorubicin, according to the measurements of the cellular proliferation kinetics and the mitotic
index. With respect to the effect on spermatogonial cells, we also found a dose-response inhibitory activity of the
EO, with a maximum effect of 94.7 % with 500 mg/kg. Our study suggests that the EO contains substances
(probably antioxidants) that would explain its potent antigenotoxic capacity in both somatic and germ cells of
mouse.
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Al17 Cytotoxic effect of prenylated flavones from Artocarpus e/asticus on five human cancer cell lines
~ a, M. Pedro a, M.S.J. Nascimento a, M.M. Pinto a and A. Kijjoa a.b

a Centro de Estudos de Quimica Organica, Fitoquimica e Farmacologia da Universidade do Porto, Rua Anibal Cunha 164, 4050·
047 Porto, Portugal. b Instituto de C,encias Biomedicas Abel Salazar, Largo Prof. Abel Salazar, 4099·003 Porto, Portugal.

In the course of our investigation on bioactive secondary metabolites from medicinal plants, we have isolated
four new prenylated flavones artelasticin, artelastin, artelastochromene, artelastofuran and the known arto·
carpesin and cyclocommunin from Artocarpus elasticus (1-2). Further examination of the extract has led to the
isolation of another two new prenylated flavones which we have named artelastocarpin and carpelastofuran (3).
All the flavones except artelastofuran have been previously evaluated for their in vitro anti proliferative effect
against three human tumour cell lines (3). Now we report the effect of artelastofuran on the in vitro growth of five
human tumour cell lines: MCF·7 (breast), TK·10 (rena!), UACC-62 (melanoma), NCI·H460 (lung) and SF·268 (CNS)
as well as of the other seven prenylated flavones on NCI-H460 (lung) and SF-268 (CNS) using the SRB assay (4).
For NCI-H460 (lung) and SF-268 (CNS), artelastin was the most potent inhibitor while artocarpesin and cyclo-
communin showed the lowest activity. Artelastofuran exhibited an interesting growth inhibitory effect. with GI50
values ranging from 8.5 to 25.2 ~M. The antiproliferative activity has shown to be dose dependent and can not
be attributed to a toxic effect. Artelastofuran and carpelastofuran were shown to be significantly (p<O.Ol) more
active against NCI-H460 than to the other cell lines.

Acknowledgements: FCT (1&0, nQ226/94), POCTI(QCA III), FEDER,SFRH/B0/1456/2000, CYTED.
References: 1. Kijjoa, A. et al. (1996) Phytochemistry 43: 691·694.2. KIIJoa,A. et al. (1998) Phytochemistry 47: 875-878.
3_ Cidade, H. et al. (2001) Planta Med 67: 867-870. 4, Monks, A., et al. (1991) J. Natl. Cancer Ins!. 83: 757-766.

AIlS In vitro biological evaluation of chrysosplenol D using long-term human fibroblast cell cultures
M.A Costa a, L.M. Vieira a.b, A Kljjoa a,b and M.H. Fernandes c
a ICBAS, Dep. Quimica, Instituto de CiEmciasBiomedicas de Abel Salazar, Unlv. Porto, Largo Professor Abel Salazar, nQ2, 4099-
003 Porto, Portugal. b CEQOFFUP,Centro de Estudos de Quimica Organica, Fitoquimica e Farmacologia, Univ. Porto, Fac.
Farmacia, 4050-047, Porto, Portugal. C FMDUP,Faculdade de Medicina Oentaria, Univ. Porto, Rua Dr. Manuel Pereira da Silva,
4200-393 Porto, Portugal.

Fibroblastic cell cultures are routinely used to perform the in vitro biological evaluation of bioactive molecules.
This work analyses the dose-dependent effects of chrysosplenol D (5,3',4'-trihydroxy-3,6,7-trimethoxyflavone),
isolated from the methanol extract of Achillea ageratum L. (1), in the cell growth and function of human gingival
fibroblast cell cultures.
Primary cultures were obtained by culturing small fragments of human gingiva in Dulbecco's modified medium
(DMEM) supplemented with 10% foetal bovine serum, antibacterial and antifungal agents. First subculture cells
were cultured for 35 days in the absence and in the presence of increasing concentrations of chrysosplenol D -
10.10 M to 10.5 M. Cultures were incubated at 37QC in a humidified atmosphere of 5% C02 and 95% air. Control
and chrysosplenol D treated cultures were characterised throughout the incubation period, at days 1, 7, 14,21,
28 and 35, for cell proliferlltion (MIT assay and total protein content) and acid phosphatase (ACP) activity - an
enzyme produced in high levels by fibroblastic cells.
In control cultures, cell proliferation increased in an exponential way during three weeks, attaining a stationary phase
after that. Expression of ACP (nmol/min.~g protein) was low during the first week, but increased significantly after-
wards, especially after the second week, reflecting the expression of the fibroblastic phenotype. Chrysosplenol D,
at concentrations of 10-10 M to 10-7 M, did not significantly affect cell growth and ACP activity, but the presence of
higher levels caused a dose-dependent inhibition of the measured parameters; cultures exposed to 10.5 M present-
ed a 70% decrease in the cell proliferation and ACP activity, as compared to control cultures.
Chrysosplenol D, at concentrations higher than 10.7 M, caused a dose-dependent inhibition in the cell prolifera-
tion and acid phosphatase activity of long-term human fibroblast cell cultures.

Acknowledgements: The in vitro biological studies were performed at Faculdade de Medicina Dentaria da Universidade do Porto,
Portugal.
References: 1. Vieira, L.M. et al. (1997) Pharm. Pharmacal. Lett. 7: 131-134.
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Al19 Toxic plants available on the market in the district of Bamako, Mali; traditional knowledge compared
with modern pharmacology and toxicology
Ababacar Maiga a,b, Orissa Diallo b, Seydou Fane band Berit Smestad Paulsen a
a School of Pharmacy, P.O.box 1068 Bllndern, 0316 Oslo, Norway. b Department of Traditional Medicine, Bamako, Mali

In Mali the main part of the population use both conventional medicine and traditional medicine to solve their
health problems . People have empirical knowledge on plant medicine that mainly is held by traditional practi-
tioners. Scientific studies on plants have been carried on some plants and they have confirmed their local uses.
But few data are available on the toxicity of Malian medicinal plants. In the present work we record the toxic plants
used as medicine in the Bamako district with the aim to evaluate the knowledge of traditional healers and herbal-
ist on the toxicity of plants used. We want especially to identify the plants they consider as toxic and to compare
this knowledge with pharmacology and toxicology data found in the scientific literature. It is also important to
record how they prevent these intoxications and to prepare a database on the toxicity of Malian medicinal plants
that are in use as medicines.
The survey was carried out in Mali on the market places in the Bamako district. The persons included in the sur-
vey (106) are healers and herbalists which consented to participate An individual interview was done The ques-
tions asked where on 1) the plants they considered one should be aware of because of the risk on human health,
2) the diseases they treat with the plants, 3) how they prepare the medicine, 4) which are the toxicity signs, 5)
how the plants became harmful, and 6) how to prevent these risks.
A survey of literature was conducted to verify or sustained the claimed toxicological data.
20 plants are arranged according to their quotation on the questionnaire. The information included the botanical
name, literature survey on pharmacology and toxicology of the plant, healers knowledge on plant toxicity and its
prevention.
Swartzia madagascariensis Desv., Cassia siberiana DC, Trichilia roka Chiov., Securidaca longepedunculata
Fresen, Cassia alata L., are the plants the most supposed to be toxic by traditional practitioners in Bamako dis-
trict. These plants have been used as arrow poisons, fish poisons, or ordeal poison somewhere. Toxic sub-
stances were found in some plants. The plants are used orally and in bath for treatment of variety of ailments
such as malaria, stomach pains, constipation, jaundice, gastric ulcers. The toxicity signs are diarrhoea vomiting
and are prevented by associated other plants.

Al20 Antiproliferative effects of aromatic and aliphatic lichen compounds on human malignant cells in vitro
and correlation to 5-lipoxygenase inhibitory activity
H.M. Ogmundsd6ttir a,b, S. Haraldsd6ttir a,b, E. Gudlaugsd6ttir a,b and K. Ing61fsd6ttir c
a Molecular and Cell Biology Research Laboratory, Icelandic Cancer Society, Skogarhlid 8, 105 Reykjavik, Iceland. b Faculty of
Medicine, University of Iceland. C Faculty of Pharmacy, University of Iceland, Hagi, Hofsvallagata, 107 Reykjavik, Iceland.

Reports of elevated levels of lipoxygenase metabolites in several types of human cancer, including pancreas,
breast, colon and prostate (1), have further encouraged studies of lipoxygenase inhibitors as potential cancer
chemotherapeutic or cancer chemopreventive agents. In testing lichen compounds of various chemical classes
(e.g. depsides, tri-depsides, depsidones, aliphatic lactones, dibenzofurans) for antiproliferative activity against
cultured human malignant cell lines by measuring uptake of [3Hl-thymidine, correlation has in some cases been
found between anti proliferative activity and previously exhibited in vitro 5-lipoxygenase inhibitory effects. This has
been most notable for the aliphatic lactone protolichesterinic acid and the depsidone lobaric acid (2). In an
attempt to clarify the mechanism of activity of compounds exhibiting dual activity, our panel of cell lines has been
extended to include 3 lines from pancreas cancer (Capan-1, Capan-2, PANC-I), as well as breast (T47-D), colon
(WIDR), prostate (PC-3l, small cell lung (NCI-N4I7), ovary (OVCAR-3), stomach (AGS), leukemia (HL-60, K-562) and
T-cell leukemia (JURKAT) lines in addition to normal human fibroblasts, lymphocytes and luminal breast cells.
Apart from this extension in the number of cell lines, a marketed 5-lipoxygenase inhibitor has been added to our
collection of test substances. In so doing, it is hoped that a better understanding will be obtained as to the vari-
ation in sensitivity according to tissue of origin and whether and to what extent the two types of activity are asso-
ciated with each other in the different chemical classes of compounds.

References: 1. Steele, V.E. et al. (2000) Expert Opin. Inv. Drug 9(9): 2121-2138. 2. Ogmundsd6ttir, H.M. et al. (1998) J.
Pharm. Pharmacol. 50111: 107-115.
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Al21 Solubilization of lichen metabolites in non-toxic solvents for tissue culture testing
T. Kristmundsd6ttir a, O.A. Smith a, K. Ing61fsd6ttir a and H.M. Ogmundsd6ttir b

a Faculty of Pharmacy, University of Iceland, Hagi, Hofsvallagata, 107 Reykjavik, Iceland. b Molecular and Cell Biology Research
Laboratory, Icelandic Cancer Society, Skogarhlid 8, 105 Reykjavik, Iceland.

Poor solubility has often impeded pharmacological investigations of compounds isolated from lichens, e.g. tes-
ting for growth inhibitory effects on mammalian cells in culture. Although solvents such as DMSO, ethanol, or
even tetrahydrofuran can be resorted to in specific assays, they are not suitable as versatile solubilizers for
bioactivity testing. Two lichen metabolites, atranorin and (+)-usnic acid, were chosen as prototypes for solubi-
lization studies on the basis of poor solubility, chemical character and ease of isolation in sufficient quantities.
The aim was to find solvents capable of meeting two set criteria, i.e. capacity to solubilize the compounds and
lack of direct activity on a chosen test cell line, the human leukemia K-562 cell line, in a standard proliferation
assay. Solubilization was measured at different pH values in various concentrations of cosolvents (glycofurol,
propylene glycol, polyethylene glycol 400, phenoxyethanol), surfactants (polysorbate 20, polysorbate 80,
Cremophor RH40" ,Cremophor ELe,,) and the complexing agent 2-hydroxypropyl-I~-cyclodextrin. For solubility
determination, HPLC analyses of saturated solutions of lichen compounds in the relevant solvents were per-
formed. Three of the solvents proved suitable for tissue culture use in terms of non·toxicity, i.e. propylene gly-
col, PEG 400 and 2-hydroxypropyl-I~-cyclodextrin. Of these, best results for solubilizing (+)-usnic acid were
obtained using 10% 2-hydroxypropyl-r~-cyclodextrin, giving a maximum usnic acid concentration of 0.35 mg/ml.
Best results for solubilizing atranorin were obtained using concentrated PEGAOO, resulting in a maximum con·
centration of 0.37 mg/ml. When tested against the K-562 cell line, atranorin proved inactive at the maximum
obtainable concentration while (+)·usnic acid exhibited significant activity, with an ED50value of 4. 7 ~g/ml. Further
anti proliferative testing of (+)-usnic acid in 10% 2-hydroxypropyl-r~-cyclodextrin against the breast cancer cell line
T-47D gave comparable results, with an ED50 value of 4.2 ~g/ml.

Al22 The effect of lichen polysaccharides on rat spleen cell proliferation in vitro
S. Omarsdottir a, J. Freysdottir 0 and E.S. Olafsdottir a
a UniverSityof Iceland, Faculty of Pharmacy,Hagi, Hofsvallagata 53, IS-l07 Reykjavik, Iceland. b Lyfjathroun Biopharmaceuticals,
Vatnagardar 18, IS-104 Reykjavik, Iceland.

Many polysaccharides isolated from lichens and fungi have been found to have immunomodulating and/or anti-
tumour activities (1,2). The aim of this study was to investigate the effect of homogene lichen polysaccharides
with well-defined structures, on spleen cell proliferation in vitro.
Polysaccharides of different structural types (1) were selected for the study: isolichenan and lichenan from
Cetraria is/andica, nigeran from Stereocaulon alpina thamnolan and Ths-2 (3) from Thamnolia vermicularis var.
subuliformis, a galactomannan from Peltigera canina with Man/Gal/Glc ratio (65:29:6), and pustulan, a (l->6)-I~-
glucan which is 03-acetylated on 17% of the units in the backbone, isolated from Umbilicaria proboscidea. The
polysaccharides were extracted and purified as described before (4), and structurally characterized by lH and
13C NMR spectroscopy, metanolysis and methylation analysis using GC-MS. Cell proliferation in vitro was per-
formed with spleen cells from rats that were either treated with Ths-2 or thamnolan s.c. or saline as a negative
control. The cells were cultured for 24 hours in the presence of different concentrations of all the above men-
tioned polysaccharides. The proliferation was determined as 3H-thymidine uptake in dividing cells using scintilla-
tion counter. Results from the proliferation assay using spleen cells from thamnolan or saline rats showed that
isolichenan and the galactomannan stimulate proliferation with the highest stimulation index (SI) of 2.3-2.5 for iso-
lichenan and 1.9-2.0 for the galactomannan at concentration of 16 7 ~g/ml. Surprisingly, pre-treatment of the rats
with Ths-2 resulted in reduced spleen cell proliferation when stimulated with isolichenan or the galactomannan (SI
1.8 or lA, respectively). Since each study group contained only 3 rats, this difference did not reach a signifi-
cant level. No indication of stimulation of spleen cell proliferation in vitro could be detected for nigeran, pustulan,
lichenan, Ths-2 or thamnolan.

Acknowledgements: Dr. S. Jonsdottir, Science Institute, University of Iceland, K. Ing6lfsd6ttir, University of Iceland, Faculty of
Pharmacy.

References: 1. Wagner, H. (19991 Immunomodulatory Agents from Plants. Birkhauser Verlag. Basel. 2. Olafsdottir, E.S.,
Ingolfsdottir, K. (2001) Planta Med. 67:199-208. 3. Olafsdottir et al. poster presentation in this congress. 4. Paulsen, B.S. et
al. (2002) J. Chromatogr. A, in press.
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A123 Tumor cell adhesion to laminin is inhibited by antimetastatic sulfated polysaccharides
S. Alban, G. Franz and M. Becker
Institute of Pharmacy, University of Regensburg, UnlversitatsstraBe 31, 93040 Regensburg, Germany.

Tumor cell metastasis requires the interaction of tumor cells with components of the basement membrane. One
of these is the glycoprotein laminin, which is involved in a number of steps of tumor cell invasion and metasta-
sis. Cancer cell lines, which are highly metastatic in mice, were shown to exhibit an enhanced attachment to
laminin, spreading on it and migration toward it. Antibodies to laminin inhibited tumor cell metastasis.
Heparin was shown to prolong the survival time of tumor patients. According to manifold in vitro and animal expe-
riments, it influences manifold processes involved in tumor metastasis. The aim of the presented study was to
examine whether heparin also affects the laminin-dependent steps of metastasis. Further, the activity of partial
synthetically sulfated polysaccharides (SP) from non-animal resources should be investigated as a potential alter-
native to the animal-derived heparin.
To investigate the effects of the test compounds on the tumor cell adhesion, a microplate coated with laminin
was incu-bated with the metastatic breast cancer cell line MOA-MB231 in presence or absence of increasing con-
centrations of the test compounds. After washing, the adhering cells were quantified by means of their lactate
dehydrogenase activity.
In contrast to heparin (lC50 > 100 ~g/ml) and non-sulfated polysaccharides, SP dose-dependently inhibit the
adhesion of MOA-MB231 cancer cells to laminin. An essential prerequisite for any effect are sulfate groups cova-
lently bound to the polysaccharide. The inhibitory activity of the SP increases with increasing molecular weight
(MW) and degree of sulfa-tion (OS). In addition I~-I,3-glucan sulfates are significantly more active than ct-I ,4/1 ,6-
glucan sulfates, if their MW is lower than 60 kO and their OS lower than 1.0. At high OS (e.g. 1.26) and MW (e.g.
240 kO), however, the u-I ,4/1 ,6- are as active as the I~-I,3- glucan sulfates (IC5o 0.5 ~g/ml). The inhibitory activ-
ity of the SP can be neutralized by protamin sulfate. Mechanistic studies suggest that the SP interact with laminin
and not with the laminin receptor structures.
Since these algae- and fungi-derived SP are also superior to heparin in other test systems recording interference
with tumor metastasis, they represent interesting candidates for the development of new antimetastatic drugs
for an adjuvant tumor therapy.

A124 Differentiation between the complement modulating effects of an arabinogalactan-protein from
Echinacea purpurea and heparin
S. Alban a, B. Classen b, G. Brunner a and W. Blaschek b

a Institute of Pharmacy, University of Regensburg, UniversitatsstraBe 31, 93040 Regensburg, Germany. b Institute of Pharmacy,
University of Kiel, GutenbergstraBe 76. 24118 Kiel. Germany.

Oue to the important physiological role of the complement system, complement modulation, either inhibition or
stimulation, is an interesting target for drug development (1, 2). Several plant polysaccharides are known to
exhibit complement modulating activities. Sometimes these effects are described as complement inhibition,
although the basic mechanism is a stimulation of the complement activation. This misinterpretation is due to the
observed reduced haemolysis in the widely used haemolytic complement assay, which does not allow to diffe-
rentiate between complement activators and inhibitors, when it is performed in the usual manner.
The aim of the presented study was to distinguish between real complement inhibitors and complement activat-
ing com-pounds by simple modifications of the usual procedure this assay without performing expensive, molec-
ular mechanistic investigations. As practical examples heparin with proven complement inhibiting activity (3) and
AGP, a new arabino-galactan-protein type II isolated from pressed juice of the aerial parts of Echinacea purpurea
(4), as a potential comple-ment activating compound were included in the study.
By means of varying the preincubation time of the test compound with complement, AGP was clearly identified
as a stimulator on both the classical and alternative pathway of complement activation. These findings corres-
pond to the results of molecular mechanistic investigations. Selective removal of the arabinose side chains of
AGP resulted in considerably reduced activity. Therefore, the three-dimensional structure of the polysaccharide,
i.e. a backbone branched by side chains, is supposed to be important for the interactions with the complement
system. The complement activating effects of AGP may contribute to the well-established immunostimulating
effects of the pressed juice from Echinacea purpurea.

References: 1. Marsh, J.E. et al. (1999) Curro Opin. Nephrol. Hypertens. 8: 557·562. 2. Figueroa, J.E. et al. (1991) Clin.
Microbia. Rev. 4: 359·395. 3. Edens. R.E. et al. (1993) Complement Profiles. Karger. Basel. 4. Classen, B. et al. (2000)
Carbohyd. Res. 327: 497·504.
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A125 Superinduction of gene transcription in human lymphocytes by the isoflavonoid rotenone
J. Gertsch, J. Heilmann and O. Sticher
Institute of Pharmaceutical Sciences. Department of Applied BioSciences, Swiss Federal Institute of Technology (ETH) Zurich
Winterthurerstr. 190, CH·8057 Zurich. Switzerland.

For the first time it is shown that the piscicidal and insecticidal isoflavonoid rotenone, which is a wellknown mito-
chondrial complex I inhibitor, also is a potent immunomodulator and biologic response modifier. At low concen-
trations (5 ~M), rotenone potently up-regulates phorbol 12-myristate 13-acetate induced mRNA levels of several
cytokines (> IS-fold), as well as beta-actin in human lymphocytes and T helper cells in a dose- and time-depen-
dent manner. The up-regulation of beta-actin might be correlated to an increase in variability of actin organization
after inhibition of mitochondrial respiration by rotenone, or to its inhibition of spindle microtubule assembly (1,
2). Furthermore, the mRNA expression of NF-ATc, a crucial transcription factor involved in the control of IL-2 gene
expression and ubiquitous regulator of cell differentiation was upregulated significantly in PBMCs. These results
suggest that derangement of mitochondrial function in T cells itself could lead to the differential modulation of
these mRNAs, and that this mechanism may be related to, or even be a cause of the immunomodulation seen in
rotenone induced Parkinson's disease (3, 4).
At higher concentrations, rotenone induces apoptosis and specifically inhibits cyclin 01 expression in human
leukemia cells or in PMA stimulated primary lymphocyte cultures. The mRNA expression profiles modulated by
rotenone have been measured with Reverse Transcription real time PCR (RT-rt-PCR) as described previously (4).

References: 1. Barham, S.S., and Brinkley, B.R. (1976) Cytobios 15: 97-102. 2. Breitener·Hahn, J. et al. (1984) Cell Tissue
Res. 238: 129-134.3. Fiszer U. (2001) BioDrugs 15: 351-5. 4. Gao, H.M. et al. 2002 J. Neurosci. 22: 782-90. 5. Gertsch, J.
et al. (2002) Pharm. Research (in press).

A126 Antileukemic activity of novel sterol glycosides from Ajuga sa/icifolia
P. Akbaya, J. Gertsch a, I. <;alls b, J. Heilmann a, O. Zerbe a and O. Sticher a
a Department of Applied BioSciences. Institute of Pharmaceutical Sciences, Swiss Federal Institute of Technology (ETH)Zurich.
Winterthurerstr. 190, CH-8057 Zurich. Switzerland. b Department of Pharmacognosy, Faculty of Pharmacy, Hacettepe University,
TR-06100 Ankara, Turkey.

In the flora of Turkey the genus Ajuga L. is represented by 11 species (1) some of which are traditionally used.
We recently reported novel sterol glycosides (ajugasalicioside A-E) from the aerial parts of Ajuga sa/icifolia, col-
lected from Ankara (2). We tested these compounds for cytotoxicity against KB (HeLa), Jurkat (human T-cell
leukemia) and human peripheral mononuclear blood cells (PMBCs). In Jurkat cells, ajugasalicioside A-O showed
significant to moderate activity (lC50 values" 10 ~M). Ajugasalicioside C was the most active against Jurkat T
cells (lC50 = 3 ~M), followed by ajugasalicioside A (lC50 = 6 ~M). Interestingly, ajugasalicioside A induced cell-cell
contacts in Jurkat T cell populations similar to phorbol 12-myristate 13-acetate (PMA). To follow up this effect.
we measured the possible modulation of ajugasalicioside A on PMA-induced mRNA profiles in Jurkat T cells with
RT-rt-PCR (3). We discovered a significant up-regulation of cyclin 01 mRNA expression. Ajugasalicioside A weak-
ly inhibited PMA-induced p65 mRNA levels in a concentration-dependent manner but did not influence I-KBu. Our
results suggest a NF-KB independent induction of cyclin 01 byajugasalicioside.
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References: 1. Davis P.H. (1982) Flora of Turkey and the East Aegean Islands, Edinburg. 7. 2. Akbay P. et al. (2002) Helv.
Chim. Acta (in press) 3. Gertsch J. et al. (2002) Pharm. Res. (in press).
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A127 New jatrophane diterpenes from Euphorbia mongo/ica and E. p/atyphyllos as modulators of multidrug
resistance of tumor cells
D. Redei a, D. Csupor a, J. Hohmann a, P. Forgo b, J. Molnar c, T. Zorig d , Zs. Hajdu a and I. Mathe a
a Department of Pharmacognosy, University of Szeged, Ebtvbs u. 6., 6720 Szeged, Hungary. b Department of Organic
Chemistry, Dam ter 8.,6720 Szeged, Hungary. C Department of Medical Microbiology, D6m ter 10., 6720 Szeged, Hungary.
d Institute of Medicinal Research, Sector of Pharmacy, 211213 Ulaanbatar, Mongolia.

Resistance to multiple anticancer drugs has emerged as a major problem in current medicine, and therefore,
there is a great clinical interest in developing compounds that overcome these resistances. In our previous work
we have reported the isolation of macrocyclic diterpenes from Hungarian Euphorbia species, which are promis-
ing modulators of multidrug resistance (MDR) of tumor cells (1). With the aim to find further efficient anti-MDR
agents from the genus Euphorbia, we have examined the diterpene constituents of E. mongolica Prokh. and E.
platyphyllos L.
E. platyphyllos is an annual herb indigenous to South- and Central Europe, and used in the ancient medicine for
the treatment of warts and various human cancers. E. mongolica is distributed in South-Mongolia and tradition-
ally used in Mongolia to treat inflammation, warts and tumors. In contrast to their medicinal benefit, no previous
data on the chemical compositions of the species were reported.
From the dried, powdered plant materials lipophylic extracts were prepared and tested on mouse lymphoma cells
infected with pHa MDRl/A retrovirus by using the rhodamine 123 exclusion test. The extracts displayed marked
effects in inhibiting the efflux pump activity of multidrug resistant lymphoma cells. From the active extracts seven
diterpene polyesters based on the jatrophane skeleton were isolated using different chromatographic methods
(CC, VLC, preparative TLC and HPLC). The structures were elucidated by HRESIMS and NMR spectroscopy,
including lH NMR, JMOD, lH-1H COSY, HSQC, HMBC and NOESY experiments. The anti-MDR activity of the iso·
lated compounds was tested on the above mentioned test, and many compounds were find to modulate intra-
cellular drug accumulation.

Acknowledgements: This work was supported by grants OTKA T035200, and FKFP 0024/2001.

References: 1. Hohmann. J. et al. (2002) J. Med. Chem. 45: 2425-2431.

A128 Chemical and productionbiological investigations of perennial Lamiaceae species
E. Varga a, K. Veres a, Zs. Hajdu a, E. Nemeth b, G. Janicsak C and I. Mathe a,c
a Department of Pharmacognosy, University of Szeged,Ebtvbs str.6, H-6720 Szeged, Hungary. b Szent Istvan University,
Department of Medicinal and Aromatic Plants; Villanyi str. 29., H-1l14 Budapest, Hungary. C Institute of Ecology and Botany of
the Hungarian Academy of Sciences; Alkotmany str. 2., H-2163 Vacratat, Hungary.

In the course of our ongoing investigations of perennial, polymorphic Lamiaceae species, three varieties of
Hyssopus officina lis ssp. officinalis L, and two subspecies of Origanum vulgare L, were examined. These essen-
tial oil containing plants serve not only as spice but they are used in many countries in folk medicine. Both of
them have beneficial effect on respiratory diseases; in addition, O. vulgare has appreciable anti·inflammatory and
analgesic action. Previous phytochemical investigations of these plants revealed the presence of rosmarinic acid,
having considerable antioxidant activity (1, 2).
The most important production indices, morphological, and chemical characters, the correlation between these
properties, and their dependence upon the genotype and the generation were studied.
Quantity and quality of volatile oils obtained by water steam distillation (WSD) and Supercritical Fluid Extraction
(SFE) with C02 were analyzed by GC and GC-MS. Rosmarinic acid contents of whole plants and of separated plant
organs in several phenological phases were also measured using densitometry.
It was confirmed that the selection for the uniformity of flower colour and the high volatile oil content does not
guarantee the homogeneity in the chemical composition. A correlation between the volatile oil content, the
method applied for the extraction, and the oil composition was observed. A method was established to eliminate
the uncertainties. Correlations were found between the production properties, the content of biologically active
compounds, and the phenological stages of the plants, respectively. The degree of the accumulation of volatile
oil and rosmarinic acid is independent from each other. Both of them depend on the phenological stage of the
plant. Results of the examinations of the stability gave useful information for quality control.

Acknowledgements: This work was supported by grants OTKA T026098 and OTKA T037891.

References: 1. Cantino, P. D. et al. (1986) Syst. Bot. II: 163-185. 2. Hohmann, J. et al. (1999) Planta Med. 65: 576-578.
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A129 Investigation of phenolic constituents of Nepeta septemcrenata and their biological activity
K.A. Abd EI Shafeek a, AH. Hussenya, M.M. EI Missiry a, S.A. Nada band M.M. Seif EINasr a
a National Research Center, Pharmacognosy and Chemistry of Medicinal Plants Department. Cairo, Egypt. b National Research
Center, Pharmacology Department, Cairo, Egypt.

The genus Nepeta (family Labiateae) is represented in Egypt by only one endemic (1) species known as N.
septemcrenata Ehrenb. The aerial parts collected from north Sinai were air-dried, defatted with petroleum ether
and extracted with aqueous methanol (80%). The alcoholic extract was partitioned with successive portions of
chloroform and ethyl acetate. Six phenolic compounds were isolated using different chromatographic techniques
(CC, PPC and PTLC). ferulic acid. caffeic acid, genkwanin and thymusin (2,3) from the chloroform extract, while
vicenin-2 and thymusin 6-0-glucoside (4,5) from the ethyl acetate extract. All of them were identified using dif-
ferent spectroscopic techniques (UV, MS and NMR). This is the first report about the phenolic constituents of N.
septemcrenata.
The toxicity of the defatted alcoholic extract was studied by intraperitoneal injection (i.p.) (6) to rats. The LD50
was found to be 421.8 mg/kg also the i.p. injection in conc.=l/20 LD50 produced a reduction in cholesterol and
triglyceride levels. In addition, the study of the antimicrobial activity of the different extracts (80% aqueous
methanol, chloroform, ethylacetate) and the isolated ferulic acid against some selected microorganisms (Gr+, Gr-,
yeast and fungi) was done using the diffusion method and measuring the inhibition zone (7) .The results revealed
that the chloroform extract had the higher activity against Staphylococcus aureus and the ethyl acetate extract
had the higher activity against Escherichia coli and Saccharomyces cerevisiae . The isolated ferulic acid showed
only antifungal activity against Aspergillus niger.

Acknowledgments: Grateful acknowledgment is expressed to the National Research Center for the facilities given and financial
support. Also, thanks are due to Dr. AbdelHamld. A. Hamdy. (National Research Center. Chemistry of Natural and Microbial
Products Department. Cairo, Egypt) for his kind help in the study of antimicrobial activity.

References: L Takholm. V. (1974),"Student's flora of Egypt" 2nd., ed., Beirut. 2_ Masoud, R., A. (1995) MSc. Thesis, facul-
ty of science, Cairo Univ., 3_ Harborn. J.B. (1992) "The flavoniods in advances since 1986" Champan and Hall. 4. Fereres, F. et
al. (1985) Phytochemistry, 24: 1869. 5_ Mabry lJ. et al. (1970) "The systematic identification of flavonoids" Springer-Verlag,
Berlin. 6_ Behrens, B. and Karber, J. (1953) Arch. fur Exp. Path. und Pharm., 177.7. Peach, K. and Tracey, M.V. (1955) Modern
methods of plant analysis, vol.lI, 645. Springer Verlag, Berlin.

A130 Antimicrobial activity of volatile oil and lipids of Nepeta septemcrenata
K.A Abd EI Shafeek a, AH. Hussenya, M.M. EI Missirya, AA. Hamdy band M.M. Seif EINasr a
a National Research Center, Pharmacognosy and Chemistry of medicinal plants Department, Cairo, Egypt. b National Research
Center, Chemistry of Natural and Microbial Products Department, Cairo, Egypt.

The genus Nepeta (family Labiateae) is represented in Egypt by only one endemic species: N. septemcrenata
Ehrenb. (1). The fresh aerial parts collected from northern Sinai (St. Cathren region) at the end of August were
subjected to steam distillation (2) to give a pale yellow oil having characteristic odor (0.26% vjw). The GCjMS
analysis of the oil revealed the presence of a mixture of 56 compounds with nepetalactone as the major one
(53.65%).
The air-dried powdered plant was extracted with petroleum ether. The extract was dissolved in hot acetone, the
acetone insoluble fraction was dissolved in chloroform and crystallized in methanol to give the fatty alcohols as
white bright crystals. The GCjMS of the fatty alcohols mixture revealed the presence of hexacosanol (12.24%),
heptacosanol (4.95%), octacosanol (34.78%), nonacosanol (7.16%), triacontanol (27.04%), hentriacontanol
(3.89%) and dodetriacontanol (9.91%).
The acetone soluble fraction was saponified. The GLC analysis of the un saponifiable fraction revealed the pres-
ence of n-alkanes mixture (Cl3-C30, 37.12%), lupeol (30.77%), u-amyrin (0.29%), squalene (4.88%), I>-amyrin
(3.11 %), I>-sitosterol (5.01 %) and stigmasterol (3.17%). The saponifiable fraction was methylated to afford the
corresponding fatty acid methyl esters which were identified using GLC analysis as tridecanoic (1.16%), myristic
(2.13%), palmitic (28.39%), margaric (1.42%), oleic (12.48%), linoleic (9.87%), linolenic (8.35%), arachidic
(13.02%) and behenic acids (12.96%). The unsaturated fatty acids constitute 30.7% and the saturated 69.3%.
The antimicrobial activity of the different fractions (volatile oil, fatty alcohols, unsaponifiables and fatty acids) was
studied against some selected microorganisms (Gr+, Gr-, yeast and fungi) using the diffusion method and mea-
suring the inhibition zone (3). The results revealed that the fatty acids fraction has the highest activity against
Staphylococcus aureus, the unsaponifiable fraction has high activity against Aspergillus niger, the volatile oil has
moderate activity against the all tested organisms and the fatty alcohol fraction showed no activity.

References: L Takholm, V. (1974), "Student's flora of Egypt" 2nd ed., Beirut. 2. Balbaa, S.I. (1976). "Medicinal plant con-
stituents" 2nd ed., central agency for univerSity and school books. 3_ Peach. K. and Tracey, M.V. (1955) Modern methods of
plant analYSIS,vol. II, 645, Springer Verlag, Berlin.
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A131 Diterpenoids with inhibitory activity against NFAT transcription from Acanthopanax koreanum
Xing Fu Cai a, 1m Seon Lee a, Young Ger Suh b, Jung Woo Kim c and Young Ho Kim a
a College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea. b College of Pharmacy, Seoul National
University, Seoul, 151-742, Korea. C Blo-MedRRC,Division of Life Sciences, Pai Chai University, Daejeon, 302-735, Korea.

The root and stem barks of Acanthopanax species (Araliaceae) have been used as a tonic and sedative as well
as in the treatment of rheumatism and diabetes. From the phytochemical studies on the MeOH extract of Acantho-
panax koreanum roots, two new diterpene compounds, (-)-pimara-7-one-9-01-15-en-19-oic acid and 16a-hydroxy-
17-methoxy-ent-kauran-19-oic acid, together with six known compounds, acanthoic acid, sumogaside, (-)-pimara-9
(11), 15-dien-19-01, kaur-16-en-19-oic acid, 16a-hydroxy-ent-kauran-19-oic acid, and 16u-hydroxy-17-isovaleroyl-
ent-kauran-19-oic acid were isolated from the CH2C12fraction by repeated column chromatography and reversed
phase preparative HPLC. Among them, acanthoic acid was isolated as high yield amount and showed potent
inhibitory activity on nuclear factor of activated T cells (NFAT) transcription. In conjunction with development of
new immunosuppressive drug from natural product origin, sixty derivatives of acanthoic acid were synthesized
by chemical method and investigated on the inhibitory activity against NFAT transcription. (-)-Pimara-9(11), 15-dien
4-imidazolylcarboethyl compound showed most strong inhibitory activity against NFAT transcription (lC50 = 2 ~M)
among sixty compounds.

A132 Anxiolytic effect of Echium amoenum in mice
Bijan Shafaghi, Leila Tahmaseb and Nima Naderi
Department of Pharmacology and Toxicology, School of Pharmacy, Shaheed Beheshti University of Medical Sciences and Health
Services, P.O.Box: 14155-6153, Tehran, Iran.

Putative activity of hydroalcoholic and aqueous infusion extracts of Echium amoenum L. was investigated in mice
using the rotarod model of motor coordination and the elevated plus maze model of anxiety. The extracts were
administered intraperitonealy (i.p.) once, one hour before performing the tests. Preliminary phytochemical study
of the plant, with standard procedures, showed that it contains saponins, flavonoids, unsaturated terpenoids and
sterols. There was no evidence of tannins, alkaloids and cyanogenic glycosides. The hydroalcoholic extract of
E. amoenum in the dose range employed (125, 250 and 500 mg/kg) had no significant effect on motor coordina·
tion while the aqueous extract (62.5, 125, 250 and 500 mg/kg) disrupted motor coordination significantly.
Intraperitoneal injection of aqueous extract (5, 10, 20, 30, 62.5, 80 and 125 mg/kg) showed a significant dose-
dependent increase in time spent in open arm (OAT) with no significant change in open arm entries (OAE), close
arm entries (CAE) and total arm entries (TAE). The anxiolytic effect was most evident in the 125 mg/kg group. It
is almost evident that the extract produces its anxiolytic effect in doses in which no change in motor activity is
observable. Comparison of the dose-response curve with the anxiolytic dose-response of diazepam (0.25, 0.5,
1 and 2 mg/kg) in the same setting showed that the maximal efficacy of the extract is significantly lower than
diazepam. Because of different maximal efficacies we were not able to calculate extract/diazepam potency ratio
but it does not seem to be more than 1/100. It is concluded that single administration of aqueous extract of
E. amoenum produces a significant but mild to moderate anxiolytic effect.
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A133 Neurotoxic iridoids from Viburnum luzonicum
Y. Minoshima a, 1.·5. Chen band Y. Fukuyama a
a Faculty of Pharmaceutical Sciences. TokushimaBunri University, Tokushima 770·8514, Japan; b Kaohsiung Medical University,
Kaohsiung. Taiwan

We have studied the biologically active substances in the Viburnum species and have found a number of unique
vibsane·type diterpenoids (1, 2). In the course of our search for neurotrophic natural products in the leaves of
Viburnum luzonicum collected in Taiwan, the fraction containing iridoids was found to exhibit toxic effect on the
neuronal cells in the primary culture of rat cortical neurons. A combination of silica gel chromatography and
reversed phase HPLC led to the isolation of four new iridoids 1-4. The structures of 1-4 were elucidated by exten·
sive 2D NMR analysis. Compounds 1-3 dose·dependently exhibited neurotoxicity on the primary neuronal culture
at 1-10 ~M. These compounds are likely to specifically show some toxic effect on the neuronal cells. It will be
also reported to investigate toxic mechanism caused by 1-3.

1, 3 R = COHC§CH-0-0H

2,4 R =COHC:§;CH-0-0H

References: 1. Y. Fukuyama et al (2002), Chem.Pharm. BulL, 50, 368·371. 2. M. Kubo et al (2001). Tetrahedron Lett., 42,
1081·1083 (2001).

A134 Effect of Dalbergia saxatilis on picrotoxin-induced kindling in mice
OK Yemitan and 0.0. Adeyemi
Department of Pharmacology, College of Medicine, University of Lagos, Lagos, Nigeria. P.M.B. 12003, Lagos, Nigeria.

Dalbergia saxatilis (family: Leguminosae; sub family: Papilionaceae) is used in traditional African medicine to ma-
nage epilepsy. We have studied the effect of Dalbergia saxatilis against seizures in kindling models. The kindling
model is used for second screening of anticonvulsant drugs and is the most widely studied animal model of
epilepsy (1). Here we report the effects of the root extract on picrotoxin kindling since it is effective against picro-
toxin-induced convulsion (2).
Kindling was produced in mice by three-time weekly, ten consecutive week- (30 times) intraperitoneal adminis-
tration of 1.5 mg/kg picrotoxin in mice. Behavioural seizures were classified into stages according to our recent
observation (modified from Gee et aI., 1981) (3). The
mice were divided into three groups in which 200
mg/kg of the extract was administered orally before
picrotoxin thus: Group I: Throughout the 1st - 30th kind-
ling trials; group II: During the 1st - 12th kindling trials;
and group III: During the 13th - 30th kindling trials.
The extract significantly (P<0.05) retarded the deve-
lopment of picrotoxin kindling in mice and decreased
the kindling progression (illustrated in the graph). In
another set of experiments, the extract (200 mg/kg)
significantly prevented convulsion in mice when given
for 8 consecutive days after full kindling has been
achieved, but not when the same dose was given once.
These results provide a justification for the use of the
aqueous root extract of the plant in the management of
epilepsy, in traditional medicine.
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References: 1. McNamara J.O. (1989) Epilepsia 30: suppl. 1: S13-S18. 2. Yemitan O.K. et al. (2001) NJN 4: 33·40. 3. Gee
KW et al. (1981) Exp. Neurol. 74: 265·275. 4. Minami E. et al. (2000) Phytomedicine. 7 (1): 69-72.
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A135 The relationship between the antidepressant and the analgesic effect of Hypericum perforatum
A. Roca-Vinardell, A. Ortega-Alvaro, J. Gibert-Rahola and J.A. Mic6.
Unit of Neuropsychopharmacology. Department of Neuroscience. University of Cadiz. Plaza Fragela 9. 11003 Cadiz, Spain.

Several studies have demonstrated that Hypericum perioratum (HP) extracts have antidepressant (AD) effects in
humans. Some studies claim that HP inhibits the reuptake of NA and 5-HT (l). Tricyclic and some atypical AD
including SSRls have been clinically and experimentally shown to elicit an effective analgesic effect. It is now
accepted that at least in some cases the analgesic effect is not correlated with the AD one (2). The antinoci-
ceptive effect of HP has been explored in experimental pain models with different stimulus. Most of the noci-
ceptive tests do not explore, however, the affective dimension of pain (3). The aim of the present study was to
investigate the antinociceptive effect of HP dry extract 0.3 % hypericins in an experimental model closely relat-
ed with persistent human pain and to explore its relationship with the possible modification of the affective dimen-
sion of pain induced through its AD effect.
Experiments were carried out in male Wistar rats (200-250 g, n=8). HP (50, 150 and 300 mg/Kg/day) was
administered orally twice a day for 30 days. Forced Swimming Test (FST) was performed as a model of depres-
sion at days 15 and 30 of treatment. Formalin test was performed as a pain model after 30 days of treatment.
FST: At day 15, HP (50, 150 and 300 mg/Kg) induced a non-significant decrease in the immobility
(HP50=63.75±17.07; HPI50=65.50±14.34; HP300=69.86±16.85 vs SS=95.75±17.82). At day 30, HP 150
mg/Kg induced a significant decrease of immobility (HPI50=43.29± 17.19 vs SS=119. 75± 19.97; p<0.05),
while HP 50 and 300 induced a non-significant decrease of the immobility (HP50=87 .38± 13.86;
HP300=75.14±19.91 vs SS=119.75±19.97).
HP has no effect in the phase 1 of the formalin test. However, HP induced a decrease of the number of flinches
in a dose-related manner in phase 2. HP 50 mg/Kg induced a non-significant decrease (14.94%), HP 150 and
300 mg/Kg induced a significant decrease of flinches (34.18% and 49.52%, respectively) compared to saline
and HP 50.
The main conclusion of this study is that HP has AD as well as analgesic effects. A relationship between these two
effects was not so clear, suggesting that HP has analgesic effect "per se" that is independent of the AD effect.

References: 1. Di Carlo, G. et al. (2001) Trends Pharmacal Sci 22: 292·7. 2. Casas, J. et al. (1995) Methods Find Exp Clin
Pharmacal 17: 583-8. 3. Le Bars, D. (2001) Pharmacal Rev 53: 597-652.

A136 Preliminary screening of the neuropharmacological activity of Nigella sativa L. extracts
B. T. AI-Naggar, M.P. G6mez-Serranillos, M.E. Carretero and A. Villar
Pharmacology Department, Faculty of Pharmacy, UCM. Ciudad Universitaria sin. 28040·Madrid, Spain.

The seeds of Nigella sativa L., an annual Ranunculaceae herbaceous plant have been used traditionally for cen-
turies in the middle East, Northern Africa, far East and Asia for the treatment of asthma (1), as an anti-tumour
agent (2-4), bactericide (5,6), antiinflammatory (7,8) and analgesic (9).
Thus, pharmacological studies have been conducted with the aqueous and methanolic extract of Nigella sativa
L. seeds (1.25 g dried plantjkg weight) to evaluate their effects on the central nervous system (CNS) and its anal-
gesic activity. We have tested spontaneous motor activity, motor coordination, exploratory conduct and body
temperature in respect to CNS. The analgesic activity was evaluated using the hot-plate test and pressure test.
The observations suggest that the two extracts of N. sativa produced an alteration in the general behaviour pat-
terns; significant reduction of spontaneous motility, reduction in normal body temperature, significant decrease
in exploratory conduct in the mice, decreasing effect on motor coordination and significant analgesic action in
the hot-plate and pressure tests. The methanol extract showed an increasing in the analgesic activity, reaching
its maximum effect at 180 min after the i.p. administration (54.1 %). While, the aqueous extract recorded its max-
imum effect at 60 min from time administration (49.3%). All of the above findings suggest both extracts have a
potent central nervous system depressant and analgesic activity.

References: 1. EI·Tahir,K.LH., et al. (1993) Gen. Pharmacal. 24(5): 1115·22.2. EI·Daly,LS. (1998) J. Pharm. Belg. 53(2):
87·95.3. Nair, S.C. et al. (1991) J. Ethnopharmacol. 311l): 75·83. 4. Salomi, N.J. and Nair, S.C. (1992) Cancer Lett. 63(1):
41·6. 5. EI-Kamali, H.H. et al. (1998) Fitoterapia 69(1): 77-8. 6. Mouhajir, F. et al (1999) Pharm. BioI. 37(5): 391-5. 7.
Mutabagani, A. and EI·Mahdy,SAM. (1997) Saudi Pharm. J. 5(2·3): 110·3.8. Houghton, P.J. et al. (1995) Planta Med. 611l):
33·6.9. Khanna,T. et al. (1993) Fitoterapia 64(5): 407-10.
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A137 Protective effect of ginseng root aqueuos extract against toxic damage
M. V. Naval, M.P. G6mez-Serranillos, ME Carretero and A.M. Villar
Pharmacology Department. PharmacyFaculty,Unlversidad Complutense de Madrid. Av Complutense sin, 28040 Madrid, Spain.

The ginseng root, Panax ginseng C.A. Meyer (Araliaceae), has been widely used as a tonic, a restorative and
against senile diseases. Furthermore, ginseng drug has a wellknown reputation as an adaptogen, that is, it is
able to regulate the body homeostasis to adapt it to unfavorable psycological and physical conditions (1).
The research around the molecular mechanism utilized for adaptogen drugs has been focused on the central
nervous system (CNS), particularly neurons. However, considering the relationship between glial and neuronal
cells, numerous studies have been publicated using astrocytic cells (2). The study has been designed to evalu-
ate the protective effect of an aqueous extract of ginseng root against celular damage induced by different toxic
agents on astrocytic cell culture. In order to determinate celular viability the following methods have been applied:
3-(4,5-dimetilthyazol-2-il)-2,5-diphenyltetrazolium) bromhide reduction (MTT), lactate dehydrogenase release (LDH)
and flow-cytometry. In this assay different ginseng root extract doses (1xl03, lxl02, 10, 1, lxl0-1 ~g/ml) and
toxic doses (H202: 50, 100, 150, 200 ~M) were used. The blank was basal medium Eagle (Gibco) supplement-
ed with 1% fetal bovine serum (Gibco).
The MTT reduction method results showed statistically significative differences (p<0.05) between ginseng doses
lxl03 mg/ml (128.82% viability vs 100%) and 10 mg/ml (81 % viability vs 100%) and the blank at 24 h or 6 h
treatment exposure, respectively. The LDH release method results did not show statistically significative diffe-
rences between ginseng doses and the blank, although none of ginseng doses were toxic like H202. The flow-
cytometry method results showed statistically significative differences (p<0.05) between ginseng dose lxl03
mg/ml (70.21% viability vs 100el,) and the blank at 24 h treatment exposure.

References: 1. Davydov. M and Krikorian.AD. (2000) J Ethnopharmacol 72(3): 345-93. 2. Seong, YH et al. (1995) Bioi Pharm
Bull 18(12): 1776-8.

A138 Comparison of effects of Khat (Catha edu/is) and its alkaloids on the release of radioactivity from rat
striatal tissues prelabelled with [3H] dopamine
Muna Ismail a, S. Salvage band P.J. Houghton a
a Department of Pharmacy, King's College London. FranklinWilkins Building. 150 Stamford Street. London SEI 9NN, UK.
b Neurodegenerative Disease ResearchCentre, King's College London, Guy's Campus, London SEI IUZ, UK.

The fresh young leaves of Khat, Catha edulis (Vahl.) Endl. (Celastraceae) have been chewed for their stimulant
effect for centuries in North East Africa (1). Khat from different geographical locations is claimed to exhibit dif-
ferent effects but little is known about any scientific basis to this claim. Khat contains both phenylalkylamine and
the cathedulin-type alkaloids but the stimulant properties of have been so far attributed to the sympathomimetic
effects of phenylalkylamine, cathlnone (2), but the effect of cathedulins have not been investigated. Cathinone is
known to be dopaminergic but in this report the effect of two aqueous extracts and two constitutents of khat on
induction of release of [3H] dopamine (DA) from prelabelled slices of rat caudate nucleus was measured. Basal
3H-DA release was measured by liquid scintillation spectroscopy for a range of concentrations of cathinone,
norephedrine and aqueous extracts of two types of Khat (Miraa and Herari) after subtraction of release from cells
in Krebb's alone. Results are shown in the Table. The compounds stimulate release of dopamine in a dose-depend-
ent fashion but the extracts do not give such a clear response.

Table. Fractional release of 3H DA (average cpm) by compounds and extracts:

Extract/compound 3H DA released cpm (concn-compounds ~g/ml; freeze-dried extracts mg/ml)

Cathinone 0.037 (5) 0.674 (10) 1.081 (20)
Norephedrine 0.543 (10) 0.652 (20) 0.832 (40)
Extract Miraa 1.258 (25) 1.712 (50) 1.805 (l00)
Extract Herari 1.575 (25) 1.004 (50) 1.634 (100)

Acknowledgements: MIND(Tower Hamelts)for financial assistance.
References: 1. Krikorian, A. (1984). J. Ethnopharmacol., 12: 115-178.2_ Kalix. P. et al.. (1987) J. Pharm. Pharmacol. 39:
135-7.
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A139 Choline-esterase inhibitory effects of some diterpenoids from the Chinese medicinal plant Salvia mil·
tiorrhiza
Ren Yuhao, M-J.Howes and PJ Houghton
Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SEI 8WA, UK.

The dried root of Salvia miltiorrhiza Bunge, known as "Dan Shen", has been used in treatment of cerebrovascu-
lar disease for over one thousand years in China, especially in older patients. In this study the effect of Salvia
miltiorrhiza and some of its constituents on human erythrocyte acetylcholinesterase (AChE) were studied in vitro
since a decline in acetylcholine levels in the CNS is associated with cognitive decline in old age. An acetone
extract of the root was was tested for choline esterase inhibitory effects using the modified Ellman method (1)
and showed strong activity. The acetone extract was fractionated using vacuum liquid chromatography and two
active fractions were obtained. From these two fractions three compounds crypotanshione 1, tanshinone I 2 and
tanshinone IIA 3 were obtained and their inhibition of human erythrocyte choline esterase was measured (see
Table) The most active compound, crypotanshione 1was shown to be a competitive inhibitor by increasing inhi-
bition associated with decreasing substrate concentration and by the intersections in the Dixon plots. This is the
first time diterpenoids have been shown to be AChE inhibitors.

Table. Inhibition of acetylcholine esterase by compounds

Compound IC50 value ~M

1
2
3

0.4
2.7

139.0

Acknowledgements: Royal Pharmaceutical Society of Great Britain and ORS Award Scheme for financial support.

References: 1. Perry, N.S.L et al. (2000) J. Pharm. Pharmacol. 52: 895-902.

A140 A study of Korean herbal medicines relevant to Alzheimer's disease
M.H. Oh a.b, PJ Houghton a, W.K. Whang c and J.H. Cho b
a Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street London SE19NN, UK; b Natural
Product Evaluation Department, Korea Food & Drug Administration, 5 Nokbun-Dong Eunpyung·Gu, Seoul 122·704, Korea.
C College of Pharmacy, Chung-Ang University, Huksek-Dong Dongjak·Gu, Seoul, Korea.

This study was carried out as part of our search for new classes against Alzheimer's disease. Seven herbal med-
icines used traditionally in Korea to treat memory-related disorders have been selected (1) and examined. The
results presented concern Korean medicinal plants: Acarus calamus root (AC), Acarus gramineus root (AG),
Bupleurum falcatum root (BF), Dioscorea batatas root (DB), Epimedium koreanum herb (EK), Phachyma hoelen
fungus (PH) and Zizyphus jujuba fruit (ZJ). Methanolic extracts of the herbal medicines were tested for inhibitory
activity on human erythrocyte acetylcholinesterase (2). AG , BF, DB, PH and ZI showed insufficient activity for the
IC50 to be calculated. The methanolic extracts of AC and EK were fractionated between water and
dichloromethane (DCM) and the fractions were also tested for anticholinesterase activity. DCM fraction of EK
showed the most potent effect with an IC50 of 82 ~g/ml. The isolation of active compounds from the EK DCM
extract is in progress.

Table. Inhibition of human erythrocyte acetylcholinesterase by Korean herbal medicines:

Herbal medicine IC50 Herbal medicin IC50

AC-MeOH
AC-Water
AC-DCM

188 ~g/m
174 ~g/m

EK-MeOH
EK-Water
EK-DCM

258 ~g/ml
507 ~g/ml
82 ~g/ml

-: not assessed

Acknowledgements: This work was supported by postdoctoral fellowship program from Korea Science & Engineering Foundation
(KOSEF)
References: 1. C.M. Kim et al. (1998) Korean version of Chinese Materina Medica. 2989, 3404, 2678, 4403, 2321, 1297
Jung Dam Press. Seoul, Korea. 2. Perry, N.S.L et al. (2000) J. Pharm. Pharmacol. 52: 895·902.
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A141 Alkaloids with choline-esterase inhibitory effects from Crinum g/aucum
A. Adegbulugbe and P.J. Houghton
Department of Pharmacy, King's College London, Franklin-WilkinsBuilding, 150 Stamford Street, London SE1 9NN, UK.

Methanolic extracts of ten plant species used in Nigerian traditional medicine for improvement of memory and
to ameliorate other symptoms of old age were screened using the modified Ellman method for choline esterase
inhibition (1). The extract of the fresh bulb of Crinum glaucum (Amaryllidaceae) gave the greatest activity and was
examined the in situ TLC detection method for acetylcholine esterase inhibition (2). Zones showing inhibition were
positive to Dragendorff's reagent spray and were isolated by preparative TLC (Silica gel/chloroform:methanol
6: 1). Three alkaloids were isolated but the inhibitory activity against choline esterase could be recorded for only
two of them 1, 2 (see Table). Spectroscopic examination using MS and NMR showed that the alkaloids were relat-
ed to buphanisine. The low activities of individual alkaloids compared with the extract suggested a synergistic
effect.

Table. Inhibition of acetylcholine esterase by compounds:

1
2

C. glaucum extract

23
18
18

Compound % inhibition at 65 ~g/ml

Buphanisine

References: 1. Perry, N.S.L et al. (2000) J. Pharm. Pharmacal. 52: 895-902. 2. Marston. A. et al. (2002) Phytochem. Anal. 13:
51-54.

A142 Olibanum increases learning via social interactions
B. Shafaghi , M.J. Khodavar , M. Feizi and A. Tajbakhsh
Pharmacology and Toxicology Department, Shaheed Beheshti School of Pharmacy, P.O. Box: 14155-6153 Tehran, Iran.

Olibanum is an oleo-gum-resin produced by Boswellia carterii Birdw. There are some therapeutic uses for
olibanum in Persian traditional medicine to improve memory. The aim of this study was to assess the role of this
resin in learning functions. Olibanum was prepared as suspension in normal saline and was force fed in doses of
35,47,63.3,84.4, 112.5 and 150 mg/kg to male albino mice. In order to measure learning, a one trial step
down passive avoidance learning model was used. Mice were divided into three groups of no shock, weak shock
and strong shock. Time latency to step down from the platform (the insulated area) to wire floor (with the poten-
tial electric shock) was recorded as the index of learning with a cut-off of 300 seconds. The results of day 1 indi-
cates that there is no significant difference among the groups which clearly shows that olibanum has no signifi-
cant locomotor retardation effect. There was a significant shock effect in day 2 meaning that mice who had been
shocked have learned the task better. There was a significant olibanum by shock effect which means olibanum
has effect on learning but post hoc analysis showed that there is a non-specific increases in learning in the 63.3,
84.4 and 150 mg/kg unshocked group, i.e. mice which had not been shocked had learned the task. The exper-
iment was repeated with a modification to isolate unshocked, weakly shocked and strongly shocked groups from
each other, so after the training session each group was housed in a different box to eliminate social interactions
of mice. In the second experiment no significant olibanum by shock interaction was seen. It is concluded that
although, olibanum has no direct significant effect on acquisition phase of learning but it can reproduce a learned
task in unlearned animals when they are grouped together.
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A143 Isolation of inhibitors of cholinesterase from the bulbs of Crinum powellii
J. Kissling, A. Marston, J.R. loset and K. Hostettmann
Institut de Pharmacognosie et Phytochlmle. Universite de Lausanne. BEP,CH·1015 Lausanne. Switzerland.

In our ongoing search for new inhibitors of cholinesterase from the Amaryllidaceae, the bulbs of Crinum powellii
Hort. ex Baker were investigated. The ethanolic extract demonstrated a marked activity on this enzyme in a thin-
layer chromatographic assay (1). An activity-guided microfractionation using LC/DAD-UV and LCjUV/MS led to
the isolation of the major compound responsible for the enzyme inhibition. Its structure was determined by spec-
troscopic methods including (EI-MS, lH, 13C and 2D NMR experiments) as the ethyl ester of (9Z,12Z)-octadeca-
dienoic acid, also known as ethyllinoleate (1). This compound is suspected to be an extraction artefact of linole-
ic acid. Ethyllinoleate and linoleic acid were tested both in the TLC bioassay and in solution for their inhibition of
acetylcholinesterase. Both compounds were found to be active. Considering these results, a larger screening of
fatty acids and fatty acid ethyl esters has been performed using the same assays.

o

~o

1

Acknowledgement: The authors would like to thank the Swiss National Science Foundation for financial support (grant n° 2000-
063670.00 to Prof. K. Hostettmann).
Reference: l. Marston, A. et al. (2002) Phytochem. Analysis 13: 51-54.

A144 Anxiolytic effect of Biebersteinia mu'tifida evaluated by elevated plus maze in mice.
F. Saidmohammadi a, H.R. Monsef a, M.A. Faramarzi a and M.H. Ghahremani b

a Department of Pharmacognosy and b Department of Toxicology and Pharmacology, Faculty of Pharmacy, TehranUniversity of
Medical Sciences, Tehran 14155, Iran.

Traditional preparations of Biebersteinia multifida DC (Geraniaceae), a native plant of Iran, have been used for dif-
ferent therapeutical indications. In Ruin, at north-east part of Iran, decoction of roots has been used orally for
treatment of phobia in human and domestic animals. In this study we have evaluated the anxiolytic effect of total
extract of root in an elevated plus maze test in mice. The total extract was prepared from powdered root, using
a soxhlet extraction with methanol and the extract was evaporated to dryness (4%). We have employed elevated
plus-maze to test the anxiolyic effect of plant extract. In this method the time spent in open arms compared to
time spent in closed arm is used as an index of anxiety behavior in animal. Male Swiss mice received different
doses of plant extract resuspended in aqueous vehicle, saline or diazepam i.p. After 30 min, each mouse was
placed in the central platform facing toward closed arm. The cumulative time spent in open or closed arms was
recorded for 5 min and used as plus-maze performance. The animals receiving plant extract (45 mg/kg) spent
50.7±8.2 percent in open arms and 45.6±5.3 percent in closed field (n= 5) whereas vehicle treated animals
spent 22.7±3.1 percent and 60.7±4.1 percent in open and closed arms, respectively. The anxiolytic behavior
of animals receiving plat extract is comparable to diazepam treatment (1 mg/kg) where the mice spent equal
time in open or closed arms (42.4±9.3; 33.3±8.6 percent, n=5). The preliminary results indicate that this effect
is dose dependent since in animals received 35 mg/kg of the extract, the percent time spent in open and closed
arms are 33.6±2.7 and 56.7 ±4.6 (n=5), respectively. Taken together, these preliminary results suggest that the
total extract of Biebersteinia multifida root has anxiolytic effect comparable to diazepam in elevated plus-maze
test. Bio-guided isolation of active compounds, using the elevated plus-maze test, is in process.
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A145 Anticonvulsant activity of fraction B1 isolated from Delphinium denudatum on 4 aminopyridine
induced seizures in rat hippocampal entorhinal cortex slices
M. Raza a, F. Shaheen a , M. Sarwar a, M.I. Choudharya, S. Gabriel band U. Heinemann b

a H.E.J. Research Institute of Chemistry, University of Karachi, Karachl·75270, Pakistan. b Johannes Muller Institute for
Physiology at Charite, Humboldt University, Tucholskystrasse 2, Berlin 10117, Germany.

Delphinium denudatum, a medicinal herb, popularly known as "Jadwar" is used for the treatment of Epilepsy in
traditional Unani system of medicine in Subcontinent (1). Studies have previously shown that aqueous fraction
and fraction FS·l inhibited sustained repetitive firing and PTZ and BIC induced epileptiform activity in cultured hip-
pocampal pyramidal neurons (2, 3). Data on anticonvulsant activity of fraction Bl on 4 aminopyridine (4 AP)
-induced seizure like events in rat hippocampal-entorhinal cortex slices is presented in this study. Transverse hip-
pocampal-entorhinal cortex slices (400 microns thick) were prepared from Wistar rats (150-200 g). Slices (n=5)
were then perfused with pre-warmed (36Q C) carbogenated Artificial Cerebrospinal Fluid (ACSF) 1.5 ml/min. Slices
were kept in interface chamber for 2 hours before electrophysiological recording was carried out using extra-
cellular ion-sensitive electrodes in entorhinal cortex (EC). Introduction of 4 AP (100 ~M) in ACSF resulted in reg-
ular seizure like events (duration 30-45 sec, amplitude 2-3 mV) with corresponding rise in extracellular K+ con-
centration. Addition of Fraction 81 (l.6 mg/mi) to ACSF gradually reduced the duration, frequency and amplitude
and then completely suppressed these seizure like events and corresponding increase in K+ in 10-15 minutes.
The seizure like activity returned with removal of fraction B 1 from ACSF. Results suggest presence of anticon-
vulsant compounds in fraction 81 that suppressed 4 AP-induced seizure like events. We conclude that further
studies on isolation and anticonvulsant activities of fraction Bl may lead to discovery of new class of naturally
occurring anticonvulsant drugs.

Acknowledgements: Supported by TNCCS training grant to M. Raza.

References: L Said, H.M. (1972) Hamdard Pharmacopoeia of Eastern Medicine. Times Press, Karachi. 2. Raza, M. et al.
(1997) Soc. Neurosci. Abs. 840.163. Raza, M. et al. (1997) Epilepsia, 38 ISuppl. 8) 10.

A146 Bioguided research of nootropic substances from Bacopa monnieri
B.H. Um a, M.J. Bouchet a, A. Lobstein a, N. Cal/izot b, A. Maciuk a, G. Mazars c, P. Poindron band R. Anton a
a Laboratolre de Pharmacochimie de la Communication Cellulalre, UMR 7081. Faculte de Pharmacie, 74 route du Rhln, F-67401
IIkirch-Cedex, France. b Societe Neurofit SA, Immeuble Le Platon, rue Jean Sapidus, F-67401 Ilikirch-Cedex, France. C Institut
d'Histoire des Sciences. Universite Louis Pasteur, 7 rue de rUnlversite, F-67000 Strasbourg, France.

B. monnieri Linn. (Scrophulariaceae) is an Indian medicinal plant used in the Ayurvedic medicine tradition in the
treatment of a mumber of disorders, particularly those involving anxiety and poor memory (1).
The butanolic extract of its aerial parts at 40 mg/kg p.o. during five days enhances memory in rats in an one-trial
test based on the differerential exploration of familiar and new objects (2): RI (recognition index) = 65% ± 2.5%.
Control = 50%. Locomotor activity which is a good indication of anxiety decreases in parallel by 30% (± 5%).
From the active fraction, two new structures have been isolated by TLC and HPLC fractionation and identified as
3/~O-[/~D-glc(1 ....•3)/~D-glcl-pseudojujubogenine (1) and 3/~O-[/~D-glc(1 ....•3)-,,-L-aral-pseudojujubogenine (2) by
spectroscopic methods.

References: L SivaraJan, V. et al. (1994) Ayurvedic drugs and their plants sources. Oxford and IBH publishing. New-Deihl.
2_ Ennaceur, A. et al. (1988) Behav. Brain Res. 31: 47-51.
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A147 Fractions of lowbush blueberry (Vaccinium angustifolium) polyphenols provide protection to cultured
neurons against simulated stroke in vitro
S.L. MacKinnon a, K.J. Clark b, K. T. Gottschall-Pass b, W. Kalt c and M.I. Sweeney b
a Institute for Marine Biosciences, National Research Council Canada, 1411 Oxford St., Halifax, NS, B3H 3Zl, Canada.
b Departments of Biology and, Family and Nutritional Sciences, University of Prince Edward Island, 550 University Avenue,
Charlottetown, PE, CIA 4P3. Canada. C Agriculture and Agri-Food Canada, Kentville NS, B4N IJ5. Canada.

Recent feeding studies, conducted by our group, have shown that consumption of aqueous extract of lowbush
blueberries (Vaccinium angustifolium Ait.) led to reduced neuronal damage after surgically-induced stroke in rats.
The possible identity of the compounds responsible for this in vivo protection were investigated in this study using
an in vitro assay which utilized neurons from the cerebellum of neonatal rats. Following the addition of the extract,
cultured neurons were challenged with a six hour incubation of oxygen-glucose deprived medium (OGD), to sim-
ulate a stroke, or 100 ~M hydrogen peroxide, to induce oxidative stress. Neuronal damage was determined by
measuring extracellular lactate dehydrogenase (LDH) or cytosolic caspase-3 activity, indicators of necrosis and
apoptosis respectively. A semi-purified extract of wild blueberries (30-1000 ng/ml) reduced both OGD- and hydro-
gen peroxide- induced necrotic cell death, which was apparent by a 36-38% decline in extracellular LDH.
Protection against apoptotic neuronal death was also apparent by a 62-93% lower induction of caspase-3 activ-
ity. Using Sephadex LH-20 column chromatography, two fractions were identified that protected neurons against
damage induced by OGD and hydrogen peroxide. The highly colored fraction, determined to largely contain antho-
cyanins, reduced LDH activity by 27-29% and caspase-3 activity by 61-69%. Neuroprotection against only OGD
was observed for the second fraction that reduced LDH activity by 41 % and caspase-3 activity by 56%. The sec-
ond fraction was determined to contain predominantly proanthocyanidins. Individually these enriched fractions of
anthocyanins and proanthocyanidins provided neuroprotection but they were less effective than the semi-purified
blueberry extract. These results indicate that a semi-purified aqueous extract of lowbush blueberries can protect
neurons against two distinct forms of cellular damage induced by a simulated stroke in vitro.

A148 Effects of the water extract of Cyperus articulatus and some anticonvulsant or antiepileptic com-
pounds on the rat cortical wedge preparation
E. Ngo Bum a, C. Meier b, A. Rakotonirina c, S. V. Rakotonirina c, Y. Wang band P. Herrling b

a Departement des Sciences Biologiques, Faculte des Sciences Unversite de Ngaoundere, BP 565 Ngaoundere, Cameroon.
b Novartis Pharma Ltd, Research, CH-4002 Basel, Switzerland. C Departement de Biologie et Physiologie Animales,
Faculte des Sciences, B.P. 812 Yaounde, Cameroon.

Cyperus articulatus is a plant commonly used in traditional medicine in Africa and Latin America to treat many
diseases (1,2). Extracts of rhizomes of C. articulatus have been shown to possess antiepileptic properties (3).
In these studies, the water extract from rhizomes of C. articulatus concentration-dependently reduced sponta-
neous epileptiform discharges and NMDA-induced depolarisations in the rat cortical wedge preparation perfused
with Mg2+ -free artificial cerebrospinal fluid (_Mg2+ aCSF). The epileptiform events were completely blocked at a
concentration of 2.2 mg/ml. Concentration of 3 mg/ml inhibited 83.7% ± 5.8 of NMDA-induced depolarisations.
At the same concentrations, AMPA-induced depolarisations were not affected. Phenobarbital, pentobarbital and
phenythoin inhibited both AMPA and NMDA-induced depolarisations with a preference for AMPA rather than NMDA.
For example, concentration of 2000 ~M of phenobarbital inhibited 90% and 50% of AMPA- and NMDA-induced
depolarisations respectively. Phenobarbital, pentobarbital and phenythoin completely blocked spontaneous
epileptiform discharges at concentrations of 500, 200 and 200 ~M respectively. A competitive NMDA antagonist
DCPPene inhibited NMDA-induced depolarisations and epileptiform discharges and had no effect on AMPA-
induced depolarisations. DCPPene completely blocked NMDA-induced depolarisations at a concentration of 1 ~M.
The two antiepileptic compound valproate and ethosuximide did not affect either epileptiform discharges or AMPA
and NMDA-induced depolarisations. In conclusion, the mechanism actions of C. articulatus seem to be different
from the one of phenobarbital, pentobarbital, phenythoin, valproate, and ethosuximide. With the same pattern of
inhibiting NMDA-induced depolarisations, C. articulatus extract could contain components acting as NMDA antag-
onists.

References: 1. Burkill, H.M. (1985) The Useful Plants of Tropical Africa. Royal Botanic Gardens Kew, London. 2. Schultes, R.
E. and Raffauf, R.F. (1990) The Healing Forest: Medicinal plants of the Northwest Amazonia. Dioscorides Press, Portland. 3. Ngo
Bum et al. (2001), J. Ethnopharmacol. 76: 145-150.
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Al49 Extracts of rhizomes of Cyperus articulatus is an antagonist at the NMDA receptors and an agonist
at the GABAB receptors expressed by Xenopus laevis oocytes
E. Ngo Bum a, K. Lingenhoehl b, M. Schmutz b, H-R. Olpe band P. Herr/ing b

a Departement des Sciences Biologiques, Faculte des Sciences, Unversite de Ngaoundere, PO Box 565 Ngaoundere,
Cameroon. b Novartis Pharma Ltd, Research, CH-4002 Basel, Switzerland.

Cyperus articulatus is a marshland plant commonly used in Africa and Latin America to treat many diseases in
traditional medicine (1,2). Extracts of rhizomes of C. articu/atus have been shown to possess pharmacological
activities (3,4,5). In these studies, the effect of the decoction and the water extract of Cyperus articulatus rhi-
zomes were tested in some receptors [NMDA (h NMDA RIA/2A), non-NMDA (r GluR3), GABAB (Rlb!R2) and potas-
sium channels (Kir3)) expressed by Xenopus oocytes. Two electrodes (1-2 Mg) voltage clamp experiments were
performed with the membrane potential clamped to -70 mY. Water extract of the rhizomes of C. articulatus dose-
dependently decreased the ionic current induced by the ECao of glutamate through NMDA receptors.
Concentration 0.3 mg/ml of water extract inhibited 57% of this current. In contrast, the decoction of C. articu-
latus could not antagonize current through non-NMDA receptors. Even concentration of 0.3 mg/ml induced very
little current (27% of total ionic current induced by the ECIOOof glutamate) through those receptors. These results
are in accordance with the one obtain by Ngo Bum et al. (3) where the water extract of rhizomes of C. articula-
tus antagonized NMDA but not non-NMDA induced depolarisations in the rat cortical wedge preparation. In addi-
tion the water extract of rhizomes of C. articulatus dose-dependently induced an inward current in oocytes
expressing heteromeric GABAE (Rlb!R2) together with heteromultimeric G protein activated inward rectifying
potassium channels (Kir3). Concentration 3 mg/ml induced 57% of the current induced by a saturating concen-
tration of GABA. In conclusion, rhizomes of C. articulatus could contain compounds that possess NMDA antago-
nising and GABAB agonizing properties. Further studies that are ongoing in our laboratory could allow the isola-
tion of NMDA antagonist in C. articulatus.

References: 1. Burkill, H.M. (1985) The Usefull Plants of Tropical Africa. Royal Botanic Gardens Kew. London. 2. Schultes, R.
E. and Raffauf, R. F. (1990) The healing forest: Medicinal plants of the Northwest Amazonia. Dioscorides Press, Portland. 3. Ngo
Bum et al. (1996). J. Ethnopharmacol. 54: 103·111. 4. Rakotonirina et al. (2001), Fitoterapia 72: 22-29. 5. Ngo Bum et al.
(2001), J. Ethnopharmacol. 76: 145·150.

Al50 Coumarins having anti-amnestic activity from Angelica gigas
So Young Kanga, Ki Yong Lee a, Jeong Seon Yoon a, Ji Young Lee a, Sang Hyun Sung a, Mi Jung Park a, Sun Yeou
Kim b and Young Choong Kim a
a College of Pharmacy, Seoul National University, San 56-1, Shillim·Dong, Kwanak·Gu, 151·742, Seoul, Korea. b Graduate School
of East-West Medical Science, Kyunghee UniverSity, Hoeki·dong 1, Tongdaemoon·Gu, 130·701, Seoul, Korea.

Acetylcholinesterase (AChE) inhibitory activity-guided fractionation of Angelica gigas Nakai (Umbelliferae) led to
the isolation of a new coumarin, peucedanone and eleven known coumarins. Among them, decursinol repre-
sented the highest inhibitory activity towards AChE in vitro. The study on their structure-activity relationships
revealed that the cyclization of isoprenyl UP) unit at C-6 of coumarin was essential for the AChE inhibitory activi-
ty (1). We evaluated the anti-amnestic activities of decursinol and its structural derivative, decursin, the major
coumarin constituents of Angelica gigas in vivo using ICR mice with amnesia induced by scopolamine (1 mg/kg
body weight, s.c.). Decursinol and decursin, when administered to mice at 1 and 5 mg/kg body weight i.p., sig-
nificantly ameliorated scopolamine-induced amnesia as measured in the passive avoidance test (2). In contrast
to in vitro study, dec ursin showed higher anti-amnestic activity than decursinol in vivo. Decursin (1 mg/kg body
weight, i.p.) improved the spatial memory deficit of scopolamine-induced amnestic mice in the Morris water maze
test (3). Moreover, decursin (1 mg/kg body weight, i.p.) significantly inhibited AChE activity by 34% (P < 0.05)
of control in the hippocampus of treated mice. These results indicate that decursin may exert anti-amnestic activ-
ity in vivo through the inhibition of AChE activity in the hippocampus.

Acknowledgements: The Ministry of Health and Welfare of Korea, NIH of USA.

References: 1. Kang et al. (2001) J. Nat. Prod. 64: 683·685. 2. Christensen et al. (1992) Brain, 115: 1681-1699. 3. Morris
(1984) J. Neurosci. Methods. 11: 47·60.
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A151 Neuroprotective phenylethanoid glycosides of Callicarpa dichotoma
Kyung Ah Koo a, Sang Hyun Sung', Choong-je Ma a, Na Gyong Lee b and Young Choong Kim a
a College of Pharmacy, Seoul National University, San 16-1, Shillim-Dong, Kwanak-Gu, Seoul 151-742, Republic of Korea.
b Department of Bioscience & Biotechnology, College of Engineering, Sejong UniverSity, Kunja-dong 98, Kwanjin-gu, Seoul,
143-747, Republic of Korea.

During our search for potential natural products against glutamate-induced neurotoxicity in primary cultures of rat
cortical cells, we have discovered that the n-BuOH fraction of Callicarpa dichotoma Raeuschel (Verbenaceae)
showed a significant protective activity. We isolated a new and nine known neuroprotective phenylethanoid gly-
cosides against glutamate-induced neurotoxicity in the primary cultures of rat cortical cells from the n-BuOH frac-
tion of C. dichotoma leaves and stems using bioactive-guided fractionation techniques. The chemical structures
of nine known compounds were identified as forsythoside B, acteoside, 2'-acetylacteoside, poliumoside, bran-
dioside, echinacoside, isoacteoside, cistanoside H, and E-tubuloside E, respectively by comparison of their spec-
tral data with those reported in the literature (1). The spectroscopic data of the new compound was similar except
for chemical shift of two olefinic protons of coumaric acid in E-tubuloside E. Thus, the chemical structure of new
compound was identified as Z-tubuloside E. All phenylethanoid glycosides protected cortical cells from neuro-
toxicity induced by excessive glutamate to a significant degree at the concentrations ranging from 0.1 to 10 ~M.

Reference: 1. Jimenez, et al. (1994) Nat. Prod. Rep., 11,591-606.

A152 Monoamine oxidase (MAO) and inducible nitric oxide synthase (iNOS) inhibitory activity of Salvia mil.
tiorrhiza.
K. Dittmann a, C. Gerhauser b, K. Klimo band M. Hamburger a

a Institute of Pharmacy, Semmelweisstrasse 10, D-07743 Jena, Germany. b German Cancer Research Center (DKFZ), Division
C0200 Toxicology and Cancer Risk Factors, 1m Neuenheimer Feld 280, D-69120 Heidelberg, Germany.

Danshen, the dried roots of Salvia miltiorrhiza Bunge (Lamiaceae), is a Chinese drug with clinical importance in
the treatment of coronary heart diseases and other ailments. The drug has been subject to numerous phyto-
chemical and pharmacological studies (1). In the course of our search for substances with activity on CNS-relat-
ed targets, a lipophilic extract of Danshen showed a distinct activity in a kinetic MAO assay. LC-DAD-MS com-
bined with HPLC-based bioactivity profiling revealed MAO inhibition in 5 out of l3 fractions of the extract. One of
the active constituents was identified as dihydrotanshinone I (1). The compound inhibited MAO A (lC50 36 ~M) but
had no effect on MAO B. The structurally related tanshinone II A (2) and cryptotanshinone (3), in contrast, were
inactive. The abietane diterpene quinones represent a new class of MAO inhibitors with distinct isoenzyme selec-
tivity.

~oJ!)5WO
H3C CH3 2

~OMW-
H3C CH3 3

The same extract was assayed for inhibition of inducible nitric oxide synthase in RAW-246.7 murine
macrophages. HPLC-based activity profiling combined with LC-DAD-MS analysis revealed several peaks with
marked inhibitory activity. Purification of active fractions by means of preparative LC, and structural analysis by
LC-MS and NMR afforded known abietane diterpenoids.

References: 1. Tang, W. et al. (1992) Chinese Drugs of Plant Origin, Springer Berlin: 891-902.
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A153 Anxiolitic-like, anticonvulsive and sedative effects of the hexanic extract of Annona cherimolia
M. Martinez-Vazquez a, R. fstradaReyes b, G. Heinze b, C. L6pezRubaicava c, L. Rocha c, A. Gonzaiez.fsquinca d and J. Moreno b

a Instituto de Quimica, Circuito Exterior, Ciudad Universitaria, Coyoacan 04510, Mexico D.F., Mexico. b Instituto Nacional de
Psiquiatria "Ramon de la Fuente", Calzada Mexico Xochimilco 101, Col. Sn. Lorenzo Huipulco, Mexico, D.F., MexIco. C Centro
de Investigacion y Estudios Avanzados del IPN. Departamento de Farmacobiologia. Ap. Postal 22026, Mexico D.F., Mexico.
d Escuela de Biologia, Universidad de Ciencias y Artes de Chiapas, Tuxtla Gutierrez, Chiapas, Mexico.

In the present study we investigated some neuropharmacological effects of the hexanic extract of the leaves of
Annona cherimoiia Mill. (Annonaceae). Intra peritoneally administration of the extract delayed the onset of tonic
seizures and reduced the mortality rate induced by pentylenetetrazole (90 mg/kg). In addition, the extract pre-
sente anxiolytic-like effects when administered to mice subjected to an animal model of anxiety without modify-
ing their general activity. Also, the extract was able to enhance the duration of the sleeping time induced by sodi-
um pentobarbital. Taken together, these results indicate that the hexanic extract of A. cherimoiia has depressant
activity on the Central Nervous System (CNS). On other hand the chromatographic separation of this extract led
to the isolation of palmitone, and I>-sitosterol as major constituents. In addition, a GC-MS study of some fractions
revealed the presence of several compounds such 11-cariophyllene, l1-Selinene, u-cubebene, and linalool which
have been reported that showed effects on behavior that could explain some effects of the extract.

Acknowledgements: CONACYT34992-N.

A154 Antidepressant properties of some Hypericum canariense L. and Hypericum g/andu/osum Ait.
extracts in mice
C.C. Sanchez-Mateo, B. Prado and R.M. Rabanai
Departamento de Farmacologia, F. Farmacia, Universidad de La Laguna, cl Astrofisico Francisco Sanchez sin, 38071, La
Laguna, Tenerife, Spain.

In a previous study we reported that the methanol extracts from the aerial parts of Hypericum canariense L (HC).
and Hypericum gianduiosum Ait. (HG), endemic species of the Canary Islands, showed antidepressant activity in
mice (1). On the basis of these results, the present study was undertaken to evaluate the central nervous effects
of the aqueous, butanol and chloroform fractions obtained from the methanol extracts of these Hypericum
species on different animal models in mice, such as the effects on locomotor activity, body temperature, tetra-
benazine-induced syndrome, and the forced swimming test. Student's t-test was used to verify the statistical sig-
nificance, except for the percentage of locomotor activity and ptosis in the tetrabenazine assay (the z2_test and
Mann-Whitney test were used, respectively).
The fractions under study (500 mg/kg p.o.) did not have a significant effect on the spontaneous motor activity,
with the exception of the butanol and chloroform fractions of HG which significantly reduced this activity by 22.8
and 35.74 %, respectively. In addition, the HC butanol fraction and the HG chloroform fraction produced a slight
but significant hypothermia which was maintained up to the sixth hour in the case of the HG chloroform fraction.
On the other hand, only the chloroform fraction of HG significantly antagonized the ptosis induced by tetrabenazine
by 26 %, suggesting a certain alpha-adrenergic or serotonergic activity for it. In the forced swimming test, it was
found that the butanol and chloroform fractions of both species significantly shortened the immobility time of mice,
being the HG chloroform fraction the most effective (control: 166.30 ± 5.56 (s); HG: 101.33 ± 7.61, p < 0.01;
n = 20), with activity values close to that found for imipramine at 50 mg/kg p.o. (98.50 ± 11.45, p < 0.01). It
can be concluded that the Hypericum butanol and chloroform fractions assayed appear to have a certain antide-
pressant activity in the forced swimming test, being the chloroform fractions the most active for all species stud-
ied. Preliminary phytochemical studies revealed the presence of tannins, flavonoids and anthraquinones in these
species. Further investigations about the chemical nature of antidepressant principles are in progress.

Acknowledgements: This work was supported by the Conse/eria de Educacion, Cultura y Deportes del Gobierno de Canarias
(PI2000/105) project.

References: 1. Sanchez-Mateo, C.C. et al. (2002) 1. Ethnopharmacol. 79: 119-127.
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A155 Platelet anti-aggregating aporphine alkaloids of Magnolia obovata
H.S. Yun-Choi and M.K. Pya
Natural Products Research Institute, Seoul National University, 28 Yungun-dong, Jongro-gu, Seoul 110-460, Korea.

Magnolia obovata (Magnoliaceae) has long been used for the treatment of thrombotic stroke, typhus fever,
headache, gastrointestinal disorders, asthma and urinary problems in Oriental countries. In the course of the con-
tinuous work for the discovery of anti-platelet and anti-thrombotic constituents from plants, six aporphine alka-
loids, liriodenine, lanuguinosine, N-acetylanonaine, N-acetylxylopine, N-formylanonaine, magnoflorine were isolat-
ed from the methanol extract of leaves of M. obovata. The structures of the compounds were identified from the
spectroscopic data (1-3). N-acetylxylopine, N-formylanonaine were isolated from genus Magnolia for the first time.
The anti-aggregating effects of the alkaloids were evaluated on rat platelet rich plasma. Aggregations of platelets
were induced either one of the following inducing agents; collagen, epinephrine, arachidonic acid and U46619.
N-acetylanonaine, N-acetylxylopine. N-formylanonaine were 60 - 260 folds more inhibitory than acetylsalicylic
acid, a known anti-platelet agent, to rat platelet aggregation. Magnoflorine, liriodenine and lanuguinosine showed
only very mild inhibitory effects.

Acknowledgements: The authors are grateful for the financial supports from Ministry of Health and Welfare, Korea (HMP-OO-CD-
01-00ll. M.K. Pyo was awarded a fellowship from the BK Project supported from Ministry of Education, Korea.
References: 1. Nonato, M. G. et. al. (1990) J. Nat. Prod. 53: 1623·1627. 2. Pachaly, P.et. al. (1992) Planta Med. 58: 184-187.
3. Nozaka, T. et. al. (1988) Chem. Pharm. Bull. 36: 2259-2262. 4. Dabrah, T. and Sneden, T. (1983) J. Nat. Prod. 46: 436.

A156 Novel ent-kaurane diterpenoids and anti-platelet aggregation action from Formosan Annona
squamosa
Yu-Liang Yang, Fang-Rong Chang, Chin-Chung Wu, Wei-Ya Wang, Yang-Chang Wu
Graduate Institute of Natural Products, Kaohsiung Medical University, Kaohsiung 807, Taiwan.

The phytochemical investigation on the stems of Annona squamosa led to the isolation of six novel ent-kaurane
diterpenoids: annosquamosin C (16~-hydroxy-ent-kauran-19-al-17-yl 161~-hydro-ent-kauran-19-al-17-oate) (1),
annosquamosin 0 (16~-hydro-1 7-hydroxy-19-nor-ent-kauran-4n-oD (2), annosquamosin E (161)-acetoxy-1 7-hydroxy-
19-nor-ent-kauran-4u-oD (3), annosquamosin F (16~-hydroxy-17-acetoxy-19-nor-ent-kauran-4(1-formate) (4),
annosquamosin G (161)-hydroxy-17-acetoxy-18-nor-ent-kauran-4~-hydroperoxide) (5), annosquamosin H (16~, 17-
dihydroxy-18-nor-ent-kauran-4~-hydroperoxide) (6), along with 14 known ent-kaurane diterpenoids. Their struc-
tures were elucidated by mass and spectroscopy analyses. The systematic NMR methods were developed to
determine the stereochemistry of C-16 on the ent-kaurane diterpenoids. Ent-kaur-16-en-19-oic acid (9) and 16«-
hydro-19-al-ent-kauran-17-oic acid (17) showed complete inhibitory effect on rabbit platelet aggregation.

References: 1. Wu, Y. C.; Hung, Y. C. et al. (1996) J. Nat. Prod. 59, 635-637. 2_ Chen, C. Y.; Chang, F. R. et al. (2000) J. Nat.
Prod. 63,1000-1003.3_ Costa, G. M.; Lemos, T. L. G. et al. (1999) J. Nat. Prod. 62,1044-1045.
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A157 Vasorelaxant activity of the roasted seeds of Senna occ;dental;s
Ruth Ahiabor a, Giovanni Mann b and Peter Houghton a
a King's College London, Pharmacy Department. 150 Stamford Street, London SEI 9NN. UK. b GKT School of Biomedical
Sciences, Centre for Cardiovascular Biology and Medicine, New Hunt's House (Second floor), Guy'sCampus, London Bridge SEI
lRT. UK.

Despite the presence of a large array of pharmacological and non'pharmacological means to lower blood pres-
sure, few if any are considered entirely satisfactory because of either an unacceptable side-effects profile or pos-
sibly more importantly, because they have a disappointing effect on reducing morbidity and mortality resulting
from coronary heart disease. Much effort is thus being devoted to the development of new drugs, new concepts
or new management (1). Senna occidentalis L. (Leguminosae) is a widely used medicinal plant. In Ghana and
other subtropical regions of the world, the dried, roasted seeds have been traditionally used as a remedy for
hypertension amongst others (2).
The aim of this research is to investigate the anti-hypertensive activity of the seeds.
Crude extracts from solvents of increasing polarity (1: 1 dicholormethane/ethyl acetate, methanol and water)
were tested in the rat aortic ring in vitro assay system. The methanolic extract exhibited the highest vasorelax-
ant activity (EC50 9.7 mg/mi) with the aqueous and 1: 1 dicholormethane/ethyl acetate extracts showing weak
activity. Further fractionation of the MeOH extract by Vacuum Liquid Chromatography (VLC) on silica gel 60 afford-
ed ten fractions following elution with a dichloromethane : 70% aqueous methanol gradient. Fraction 5 showed
prominent vasorelaxant activity compared with the crude methanolic extract. This fraction is currently being
investigated in order to isolate the chemical constituents responsible for the observed activity as well as the
mechanisms of action of the active principles.
The reported vasorelaxant activity of the seed extract supports its traditional use as a remedy for hypertension.

References: 1. Dunn, C.D.R. (1994) Scrip Reports. Hypertension: Trends, Treatments and Opportunities. p339·340. 2. Abbiw,
D.K. (1990) Useful Plants of Ghana. Intermediate Technology Publications and RBGKew. UK.

A158 Chemical and anti-platelet constituents from Formosan Zanthoxylum s;mulans
Y.P. Yang a, M.J. Cheng a, C.M. Teng b, Y.L. Chang b, I.L. Tsai a and I.S. Chen a
a Graduate Institute of Natural Products, Kaohsiung Medical University, 807 Kaohsiung, Taiwan, R.O.C. b Pharmacological
Institute, College of Medicine, National TaiwanUniversity, 100, Taipei, Taiwan, R.O.C.

Zanthoxylum simulans Hance is a prickly shrub, distributed throughout mainland China and Taiwan (1). Four alka-
loids have been identified from the root and root bark of the mainland China species (2) and extensive phyto-
chemical studies have been carried out on the root bark (3-5), the root wood (6) and the stem bark (7) of the
Formosan species, along with study of its anti-platelet aggregation activities. Chemical studies of the stem wood
have never been conducted previously, but the stem wood has also shown significant anti-platelet aggregation
activity. This investigation of the stem wood of Z. simulans Hance has resulted in the isolation of three new com-
pounds: a pyrrole alkaloid, pyrrolezanthine (1); a neolignan, (-)-simulanol (2) and a monocyclic y-pyrone, zan-
thopyranone (3), together with twenty-eight known compounds. In this symposium, we report the isolation and
structural elucidation of 1-3 as well as identifying ten compounds, skimmianine, y-fagarine, haplopine, hua-
jiaosimuline, zanthobungeanine, benzosimuline, (+)-platydesmine, (-)-syringaresinol, (±)-pinoresinol and (-)-balano-
phon in as anti-platelet aggregation constituents.
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References: 1. Chang, C.E., (1993) Rutaceae in Flora of Taiwan. 2nd. ed., Editorial committee of the Flora of Taiwan, Taipei,
Taiwan, Vol. III. pp. 541-543. 2. Chang, Z. et al. (1981) Yaoxue Xuebao 16: 394·396. 3. Wu, S.J. and Chen, I.S. (1993)
Phytochemistry 34: 1659·1661. 4. Chen, I.S. et al. (1994) J. Nat. Prod. 57: 1206·1211. 5. Chen, I.S. et al. (1996)
Phytochemistry 42: 217·219. 6. Chen,I.S. et al. (1994) Phytochemistry 36: 237-239. 7. Chen, I.S. et al. (1997) Phytochemistry
46: 525-529.
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Al59 Chemical and cytotoxiciy constituents from the stem of Machi/us zuihoensis
M.J. Cheng', B. Jayaprakasam a, T. Ishikawa b, H. Seki c, I.L. Tsai a, J.J. Wang d and I.S. Chen a
a Graduate Institute of Pharmaceutical Sciences, College of Pharmacy, Kaohsiung Medical University, 807 Kaohsiung, Taiwan,
R.O.C. b Faculty of Pharmaceutical Sciences, Chiba University, 1-33, Yayoi, Inage, Chiba 263-8522, Japan. C Analytical Center,
Chiba University, 1·33, Yayoi, Inage, Chiba 263·8522, Japan. d School of Chemistry, Kaohsiung Medical University, 807,
Kaohsiung, Taiwan, R.O.C.

Recently, studies on Lauraceous plants from chemical interest have gradually brought into focus on cytotoxic
constituents (1-5). Machilus zuihoensis Hayata (Lauraceae), an endemic species in Taiwan, is an evergreen medi·
um·sized tree found widely throughout the Island from low lands up to 1500 m (6). Its bark is a incense materi·
al for joss-stick. Earlier investigation have obtained two alkaloids: l-(-)-N-norarmepavine and d~N-norarmepavine
from the stem (7), four neolignans from the bark of this plant (8). In this plant, only the stem wood showed sig-
nificant cytotoxicity via high-throughput screening against NUGC and HONE-1 cancer cell lines in vitro.
Examination of n-hexane soluble part of the stem wood has led to the isolation of five new compounds: machi-
lactone (I). 3,4-dihydroxY-I-I-bisaboI01 (2), 3-hydroxy-2·(octadecylidene)-secobutanolide (3), and the mixture of
machicolide A (4) and machicolide B (5). In this symposium, we report herein the isolation and characterization
of 1-5 by spectral analyses and the cytotoxicity of the isolates.

References: 1. Fu, X. et al. (1993) J. Nat. Prod. 56: 1153-1156. 2. Tsai, I.L. et al. (1996) Phytochemistry 43: 1261·1263. 3.
Tsai, I.L. et al. (1998) Phytochemistry 48: 1371-1375.4. Chen, I.S. et al. (1996) Phytochemistry 49: 745·750. 5. Tsai, I.L. et
al. (2000) Planta Med. 66: 402·407. 6. Liao, J.C. (1996) in Lauraceae in Flora of Taiwan, 2nd. edn., Editorial Committee of the
Flora of Taiwan, Taipei, Vol. II, p. 483-484. 7. Tomita, M. et al. (1965) Yakugaku Zasshi 85: 588·590. 8. Lee, C.L. (1994) Ko
Hsueh F'a Chan Yueh K'an 9: 578·579.

Al60 Quinoline alkaloids and anti-platelet aggregation constituents from the leaves of Me/icope seme-
carpifo/ia
Jih-Jung Chen a, Va-ling Chang b, Che-Ming Teng b, Chao-Chen Su a and Ih-Sheng Chen C

a Department of Pharmacy, Tajen Institute of Technology, 907 Pingtung, Taiwan, R.O.C. b Pharmacological Institute, College of
Medicine, National Taiwan University, 100 Taipei, Taiwan, R.O.C. C Graduate Institute of Pharmaceutical Sciences, Kaohsiung
Medical University, 807 Kaohsiung, Taiwan, R.O.C.

Melicope semecarpifolia (Merr.) T. Hartley (Evodia merrillii Kanehira & Sasaki ex Kanehira, Melicope confusa (Merr.)
Liu) is a small-to-medium-sized evergreen trifoliated tree, distributed in Taiwan and Philippines (1). The leaves of this
plant were rich in furoquinoline alkaloids, and among these alkaloids, only confusameline and evomerrine were iso-
lated as new compounds at that time (2-5). The roots of this plant have been used as a carminative in folk medi-
cine (6). Investigation of the anti-platelet aggregation constituents led to the isolation and characterization of three
new alkaloids, melisemine (1), confusadine (2), and melicarpinone (3), together with twelve known compounds. In
the previous studies, it was demonstrated that the major isolates skimmianine (5), confusameline (5), kokusaginine
(5), and haplopine (7) at 100 ~g mil possessed marked anti-platelet aggregation effects. In this study, it was found
that among the minor isolates, only confusadine (2) at 50 and 100 ~g ml·l showed marked inhibition of platelet
aggregation induced by AA, collagen and PAF, and the other compounds all showhed no obvious activity. This could
support that the anti-platelet activity of M. semecarpifolia leaves was due to the major isolates. This symposium
described the structural elucidation of 1-3 and the anti-platelet aggregation activity of the minor isolates.
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References: 1. Chang, C.L, Hartley. lG. (1993) Rutaceae in Flora of Taiwan. 2nd ed. Editorial Committee of the Flora of
Taiwan, Taipei, Taiwan. Vol. 3: 510·44. 2. Yang, lH. et al. (1971) Yakugaku Zasshi 91: 782·6. 3. Tsai, I.L. et al. (1995)
Phytochemistry 40: 1561·2.4. Kang, 5.5. et al. (1986) Arch. of Pharmacal. Res. 9: 11-3.5. Chen, K.S. et al. (2000) Planta
Med. 66: 80·1. 6. Kan, W.S. (1970) Manual of MediCinalPlants in Taiwan, National Research Institute of Chinese Medicine, Taipei,
Taiwan. Vol. 2: 374. 7. Chen, 1.5. et al. (1994) Phytochemistry 36: 237-9.
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A161 Effects of Cr;num bulb;spermum on the isolated perfused rat heart
P. Mugabo", Y. Gurie", A Mitha", AP. Burger b, L. Cyster C and J. Syce"
Departments of Pharmacology a, Physiology b and Botany c; University of the Western Cape, Private Bag XI7, Bellville, 7535,
South Africa.

Crinum bulbispermum (CBS) is used by traditional healers to treat cardiovascular disorders such as heart failure,
arterial hypertension and cardiac arrhythmias (1,2,3), but there is no scientific proof for the claimed pharmaco-
logical effects of this plant on the heart. The aim of the present study was to determine whether CBS has any
effect on the force and rate of contraction of the heart. Hearts from Wistar rats were mounted in a modified
Langendorrf heart system, retrogradely perfused with Krebbs Henseleit buffer. The heart rate and diastolic and
systolic pressures were measured via a latex balloon inserted in the left ventricle. Solutions of adrenaline and
aqueous extracts of CBS were injected into the aortic cannula. Infusion of adrenaline (0.1 mg/min) decreased
the diastolic pressure (from 7l.l7 ± 1. 72. mm Hg to 60.17 ± 2.14. mm Hg). and increased the systolic pres-
sure (to 127.67 ±4.18 mm Hg vs 93.13 ± 3.06 mm Hg at baseline), and the heart rate (to 385.00 ± 4.60 bpm
vs 281.00 ± 7.92 bpm at baseline). Infusion of CBS (0.1 mg/min) increased the systolic pressure (to 133.17 ±
3.19 mm Hg vs 100.50 ± 1.87 mm Hg at baseline), and decreased diastolic pressure (from 73.33 ± 3.08 mm
Hg to 63.17 ± 2.48 mm Hg), but did not change the heart rate (281.33 ± 1. 75 bpm at baseline vs 281.50 ±
1.38 bpm at peak). Aqueous extracts of CBS thus appear to contain constituents capable of producing positive
inotropic effects without affecting the heart rate. Further experiments are needed to isolate these active princi-
ples and confirm their activity.

References: 1. Hutchings, A. (1996) Zulu Medicinal plants. Natal University Press, Pietermaritzburg, South Africa. 2. VanWyk,
B.L et ai, (2000) Medicinal Plants of South Africa. Briza Publications (SA). 3. Watt, J.M. & Breyer - BrandwiJk,M.G. (1962). The
medicinal and poisonous plants of Southern and Eastern Africa, 2nd edition, South Africa.

A162 Cardiovascular effects of Leonot;s leonorus in the normotensive rat
P. Mugabo", A Njagi a, D.L. Dietrich b and ~ a
Department of Pharmacology a and Physiologyb; University of the Western Cape, Private Bag XI7, Bellville, 7535, South Africa.

Leonotis leonorus (LL) is used in traditional medicine for treatment of various diseases including epilepsy (1,2),
cardiac asthma and hypertension (1,3). Using the modified "Langendorff Perfusion Model", it was found that
aqueous extracts of LL leaves and stems had a positive inotropic and negative chronotropic effect on isolated
perfused rat hearts (4). The aim of this study was to determine the effect of aqueous extracts of LL on the blood
pressure (BP) and the heart rate (HR) in vivo in rats. Extracts of the plant and various control agents were admin-
istered via the external jugular vein to anaesthetized Wistar rats being ventilated via the trachea while the heart
rate and blood pressure were measured via a pressure transducer connected to the femoral artery. IV infusion
of adrenaline (0.1 mg/min) significantly (p= 0.05) increased the systolic pressure (to 355.17 ± 4.36 mm Hg vs
210 ± 2.83 mm Hg at baseline); the diastolic pressure (to 255.0 ± 3.35 mm Hg vs 151.67 ± 2.16 mm Hg at
baseline); and the heart rate (to 321.17 ± 2.14 bpm vs 303.5 ± 2.88 bpm at baseline). Verapamil (0.01 mg/min)
decreased the systolic pressure (from 253.83 ± 3.06 mm Hg to 111.17 ± 1.17 mm Hg), the diastolic pressure
(from 100.67 ± 0.82 mm Hg to 82.33 ± 2.58 mm Hg) and the heart rate (from 359.50 ± 1.87 bpm to 291.83
± 1.94 bpm. L. leonorus, however had no significant effect on either BP (systolic: 220.67 ± 1.64 mm Hg vs
231.50 ± 1.64 mm Hg at baseline; diastolic: 155.83 ± 1.47 mm Hg vs 172.67 ± 1.86 mm Hg at baseline), or
the heart rate (396.17 ± 1.17 bpm vs 394.17 ± 2.32 bpm at baseline). There are thus differences in the car-
diovascular effects of LL when measured in vitro in isolated heart and in vivo in normotensive rats.

References: 1. Hutchings, A. (1996) Zulu Medicinal plants. Natal University Press, Pietermaritzburg, South Africa. 2. VanWyk.
B.L et al (2000) Medicinal Plants of SouthAfrica. Briza Publications (South Africa). 3_ Watt, JM & Breyer - Brandwijk, M.G. (1962)
The medicinal and poisonous plants of Southern and Eastern Africa, 2nd edition. 4, Khan, F. et al (2001) Effects of Leonotis
Leonorus on the isolated perfused rat heart. Presented at the International Immunopharmacology Congress September 200 I,
Sun City (South Africa).

50th Annual Congress of the Society for Medicinal Plant Research POSTERS A



164 Rev,,!a de FI!oterapia 2002; 2 (SI)

A163 Preliminary characterization of the effect of Artemisia afra on guinea pig airway muscle
James A. Syce and Lynne Harris
School of Pharmacy, University of the Western Cape, Private Bag X17, Bellville, South Africa.

The objective of this study was to assess the bronchodilator potential of Artemisia afra (AA), a plant frequently
advocated for the treatment of asthma in South African traditional medicine. Aqueous extracts of the aerial parts
of the locally collected plant were prepared and its effect on histamine (His)-, methacholine (Mch)- and LTD4 -
induced contraction of guinea pig airway smooth muscle determined using the zigzag cut tracheal muscle prepa-
ration. The effects of AA on the guinea pig tracheal muscle were quite complex. AA had no direct effect on tra-
cheal muscle, but in muscle exposed to Mch and then washed, 1 & 2 % AA solutions produced major contractile
responses, which was fully inhibited by ipratropium (1.67 x 10-3 M) and mepyramine (4.13 x 10-10 M), while 10
to 30% AA produced relaxation (53% relaxation with 20% AA). Such sensitisation was not evident after exposure
to His and LTD4. AA (0.1 to 30 %) also inhibited the contractions induced by Mch (6.67 x 10-8 M), His (6.67 x
10-6 M) and LTD4 (2.13 x 10-9 M) in a dose dependent manner with a relative order of potency (based on AA con-
centration producing 50% of relaxation of agonist-induced contraction) of 10: 11.1: 8.9 for Mch: His: LTD4,
respectively. In the presence of 2% AA the log dose response curve (LDRC) for Mch was displaced upwards at
lower concentrations « 106M), while EC50 (3.37 x10-7 M vs 1.82 X 10-7 M) remained unchanged, but in presence
of 20% AA a pronounced non-parallel shift to the right occurred (EC50: 2.2 x1Q-6 M vs 1.82 X 10-7 M; and Hill
Slopes: 1.029 vs 0.6022, respectively). In presence of 2% AA there was no change in LDRC for His, but 20% AA
caused pronounced shift to the right (EC50: 2.92 x 10-5 M vs 4.21 X 10-6 M and Hill slopes 0.9918 vs 2.553).
Finally, propranolol (6.67 x105 M) inhibited the dose dependent relaxation produced by 1 to 30 % AA of Mch
-induced contraction (by as much as 65.83% for 30% AA), but the relaxant effect could not be fully reversed by
beta blockade. AA thus is able to reverse the actions that several mediators implicated in asthma pathology have
on tracheal smooth muscle and has significant potential as a bronchodilator. The mechanisms for AA's relaxant
activity is however complex and most likely attributable to the presence of more than one active principle.

Acknowledgements: National Research Foundation (Grant # NRF 2050362)

A164 Cardiovascular properties of Cedrelopsis grevei
O. Rakotoarison a, F. Iyice b, A. Lobstein b, H. Ralayranaivo a, C. Schott a, R. Anton b, A. Randriantsoa a and R.
Andriantsitohaina a
UMR / CNRS 7034 a & 7081 b, Faculte de Pharmacie de Strasbourg, ULP, B.P. 24, 67401 Ilikirch Cedex, France.

Cedrelopsis grevei Baill. (Meliaceae) is an endemic species from Madagascar, traditionally used to relieve mus-
cle fatigue when the bark is soaked in hot water. Previous phytochemical investigations have shown its bark to
contain chromones (1), coumarins (2) together with limonoids (3). Recently, we exposed a bio-guided isolation
leading to the structural elucidation of four known and a new coumarins, which participate to the vasorelaxation
of extract (4).
We submit now the cardiovascular properties of the hydroalcoolic extract from C. grevei bark. This crude extract
was able to decrease blood pressure and to induce relaxation on rat thoracic aorta, at the level of both smooth
muscle and endothelium. Daily oral administration of normotensive rats with the crude extract (80 mg/kg) for
four weeks produced a decrease in blood pressure and modified vascular reactivity with an improved endotheli-
um-dependent vasodilatation, using acetylcholine to control the functionality of endothelium.
These cardiovascular properties encouraged us to continue the pharmacological study about C. grevei.

References: 1. Dean, FM. et al. (1971) Phytochemistry 10: 3221. 2. Eshiett, IT. et al. (1968) J. Chem. Soc. 481. 3. Mulholland,
DA. et al. (1999) Tetrahedron 55: 11547.4. Rabenau, I. et al. (2001) In!. PSE Symposium, Lausanne.
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A165 Cardioprotective effects of fmblica officinalis (EO). a phytoadpatogen in chronic psychophysiological
stress in rats.
~, S.K. Banerjee, A.K. Dinda, Y.K. Gupta, S.K. Gupta and S.K. Maulik
Department of Pharmacology & Pathology, All India Institute of Medical Sciences, New Delhl·110029, India.

Emblica officinalis (Amla) is widely used as an adaptogen in Indian medicinal system. Psychophysiological stress
causes dysfunction of various vital organs including heart and brain, which can be responsible for significant mar·
bidity and mortality. In the present study the effect of EO on cardiac changes associated with psychophysiolog·
ical stress were evaluated. Adult male wistar rats (150·200 g) were subjected to immobilization stress for six
hours per day for 21 days and fed orally with crude extract of EO (250, 500 &750 mg/kglday) simultaneously.
The level of TBARS, an index of lipid peroxidation and endogenous antioxidants like reduced glutathione (GSH),
superoxide dismutase (SOD), catalase and glutathione peroxidase (GPx) and reduced/oxidized glutathione
(GSH/GSSG) were assessed in rat hearts. Histopathological changes in the heart samples of all the groups were
also studied. Mild focal necrosis associated with increase in SOD and catalase activities and fall in GSH content
was observed in the hearts of the stressed animals. This is suggestive of a deleterious cardiac effect of psy-
chophysiological stress. EO treatment prevented the occurrence of pathological changes and rise in SOD and
catalase activities. Therefore, the results of the present study suggest that EO act as an adaptogen and prevent
the cardiac changes associated with psychosocial stress.

A166 Effect of herbal medicines on the in vitro production of advanced glycation endproducts (aGES)
J.S. Kim, J.H. Ko, H.J. Kim, E.J. Ko and J. Y. Ma
Dept. Herbal Pharmaceutical Development, Korea Institute of Oriental Medicine, 129·11 Chungdam·Dong Kangnam-Ku, 135·100,
Seoul, Korea.

Diabetic nephropathy is major chronic complication of diabetes mellitus. The irreversibly formed AGEs do not
return to normal when hyperglycemia is corrected and continue to accumulate over the lifetime of protein. The
AGEs inhibitor, aminoguanidine (AG), is the only protein glycation inhibitor currently under development, its safe-
ty however is desirable. To find possible AGEs inhibitor in herbal medicines, bovine serum albumin was added to
a mixture of sugars and ten boiled herbal prescriptions or AG. After incubating at 37°C for 31 days, it was found
that Daehwangmokdanpi tang (I) and Daeshiho tang (II) showed significant inhibiting effects on the AGEs forma-
tion with IC50 at concentrations of 20.98 and 21.94 ~glml relative to AG(34.00 ~glml), respectively. The com-
position of I was as follows: Rhei rhizoma, Moutan cortex radicis, Persicae semen, Malvae semen, Sodium sul-
fate. In comparison to the negative control with no inhibitor, I and II showed 95.97% and 89.76% inhibition effect
at a concentration of 250 ~glml respectively. These results revealed that some herbal medical prescriptions had
a more potent in vitro inhibitory action on AGEs formation than AG, suggesting the possibility of developing reme-
dies for diabetic nephropathy from herbal medicines.
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A167 Microplate reader based determination of alpha-amylase: screening of plants with an antidiabetic
impact
I. Funke and M.F. Melzig
Institut fUr Pharmazie, Humboldt-Universitat zu Berlin, Goethestr. 54, D-13086 Berlin, Germany.

Several methods for the determination of alpha-amylase (Ee 3.2.1.1) have been described, whereas the deter-
mination of alpha-amylase using maltooligosaccharides of defined chain length with a 4-nitrophenyl or 2-chloro-4-
nitrophenyl group as a chromophore are in current use. The used substrates are cleaved by alpha-amylase to
yield free chromophores which can be continuously monitored at 405 nm (kinetic determination of alpha-amylase
activity) (1. 2).
One aim of our work is the adaptation of this reaction to analysis with a microplate reader in 96-well-plates. We
tested different substrates (p-nitrophenyl-u-D-maltoheptaoside, p-nitrophenyl-u-D-maltopentaoside) and different
assay conditions (temperature, time).
While most of the described examinations of alpha-amylase activity are significant in the diagnosis of pancreatic
diseases we established a test for screening plants with an antidiabetic relevance.
The inhibition of alpha-amylase activity was standardized with Acarbose (Glucobay'''), which is used in the treat-
ment of diabetes mellitus type II. We are using the test for the examination of numerous plants concerning a pos-
sible influence of alpha-amylase activity. First tests with aqueous extracts of Phaseolus vulgaris L. showed a dis-
tinct inhibition in a concentration-dependent way.

References: 1. Gella, F.-J.et al. (1997) Clin. Chim. Acta 259: 147-160. 2. Soor, S.K., Hincke, M.T. (1990) Anal. Biochem. 188:
187-191.

A168 Possible antidiabetic effects of Eucalyptus globulus leaves aqueous extract
F. Gonzalez-Mujica, N. Motta and J. Capote
Secci6n de Bioquimica Medica. Facultad de Medlcina. Universidad Central de Venezuela. Apartado de correos 50.587 Sabana
Grande, Caracas, Venezuela.

In the folk medicine Eucalyptus globulus is used for the empirical treatment of diabetes. In the present work we
studied the effects of E. g/obulus leaves aqueous extract on mechanisms that participate in the glycaemia reg-
ulation, such as, hepatic neoglucogenesis and glucose-6-phosphatase (G-6-Pase) activity. E. g/obu/us leaves
aqueous extract concentration was quantified by its absorption at 264 nm (UA264nm). Liver slices neoglucogenic
capacity was measured as early described (1) in the absence (control) and in the presence of 4 UA264 nm/assay
of the plant extract. The G-6-Pase activity with 2 substrates, glucose-6-phosphate (G-6-P) and pyrophosphate
(PPi), was assayed (2) in the absence and in the presence of 1.5 UA264 nm/assay of the plant extract. The hepat-
ic neoglucogenic capacity was strongly inhibited by E. globu/us leaves aqueous extract, being in control 57.11
± 2.03 and in treated 2B.46 ± 2.04 ~mol of glucose/ h x g liver dry weight, difference statistically significant at
p< 0.0005. In intact microsomes, using G-6-P as substrate of G-6-Pase, E. globulus leaves aqueous extract
decreased the Vmax (from 9.57 ± 0.69 to 6.34 ± 0.49 phosphate ~mol/h) and increased the KM (from 5.95 ±
1.29 to 14.06 ± 1.11 mM), both modifications were statistically significant at p< 0.05. In disrupted microsomes
there was a small increase in KM (from 0.B4 ± O.OB to 1.12 ± 0.06 mMl. without change in Vmax. The G-6-Pase
activity, using PPi as substrate, showed a small increase in the KM of intact microsomes (from 1.41 ± 0.19 to
2.39 ± 0.24 mM), the other kinetic parameter were not changed neither in intact nor in disrupted microsomes.
The plant extract behaves like a mixed non-competitive inhibitor of the G-6-P transporter (Tl) with less effect on
the catalytic subunit and the phosphate/pyrophosphate transporter (T2) of the G-6-Pase system. The G-6-Pase
modifications by E. globulus leaves aqueous extract could explain the liver neoglucogenic inhibition. The
decrease in the hepatic glucose production by E. globulus leaves aqueous extract could be useful in diabetes
treatment.

Acknowledgements: This work was supported by grants CDCH-UCV09-33-4788-00 and 09-33-4706-00.
References: 1. Gonzalez-Mujica, F. et al. (1998). Phytother. Res. 12: 291-293. 2. Burchell, A. et al. (1988). Clin. Chem. Acta
173: 183-192.
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Al69 An alpha-amylase assay for the guided fractionation of anti-diabetic plants
K. Bawden, J. Quant and A. Raman
Pharmacognosy Research Laboratones, King's College London, Franklin-Wilklns Building 150 Stamford Street, London SEI 9NN.
United Kingdom.

Diabetes mellitus, a heterogeneous disorder responsible for a disruption of glucose homeostasis resulting from
either an insulin deficiency or a degree of insulin resistance is becoming a serious health care challenge world-
wide with an expected incidence of 239 million people in 2020 (1). The need for new approaches in controlling
diabetes has increased significantly over the last decade where one such example is to investigate traditional
plant remedies as sources of novel anti-diabetic agents.
As part of an ongoing research program for the discovery of anti-diabetic compounds a bioassay which would
allow activity-guided fractionation of ,,-amylase inhibitors was developed. This digestive enzyme is responsible
for hydrolysing dietary starch to maltose which beaks down to glucose, prior to absorption. Inhibition of the
enzyme should reduce the unfavourable high postprandial blood-glucose peak in diabetics, which is associated
with many complications.
The Sigma-Aldrich assay (2) for measuring ((-amylase activity was modified and used to evaluate the inhibitory
properties of 30 plant extracts prepared form traditional anti-diabetic remedies. Of these, 1 mg/mL cold hexane
extracts of the plants Murraya koenigii Spreng. (Rutaceae) and Cyperus rotundus L. (Cyperaceae) were discov-
ered to be significant ,,-amylase inhibitor (44.79% and 66.80% inhibition, respectively).
Sequential soxhlet extraction uSing hexane, chloroform, methanol and water confirmed that the hexane extract
of Murraya koenigii (1 mg/mL) and the methanolic extract of Cyperus rotundus (1 mg/mL) contained the highest
levels of the active inhibitory compounds (44.79% and 61. 95% inhibition, respectively).
Further activity-guided fractionation by vacuum liquid chromatography and flash chromatography are underway.

Acknowledgements: This work is supported by a grant from Merck Research Laboratories, Rahway, NJ. USA

References: 1. Patel. A. (1999) Diabetes in Focus, (edn 1) Pharmaceutical Press London. 2. Sigma-Aldrich website:
www.slgma-aldrich.com/

Al70 Hypolipidemic activity of seeds of Cassia tora L.
Umesh K. Patil and V.K. Dixit
Pharmacognosy Research Laboratory, Department of Pharmaceutical Sciences, Dr. H.S. Gour University Sagar (M.P.) 470003, India.

Cassia tora (Caesalpiniaceae) is a small shrub growing as common weed in Asian countries. Many medicinal
properties such as antimicrobial, anti hepatotoxic and antimutagenic activities have been attributed to this plant
(1,2). In chinese medicine it is claimed for the treatment of hyperlipidemia (3). The aim of present work was to
further evaluate the hypolipidemic activity of Cassia tora which grows as common weed in India. Ethanolic extract
of seeds and its fractions were investigated for hypolipidemic activity on Triton WR 1339 induced hyperlipidem-
ic profile in albino rats (Wistar strain). Ethanolic extract and its ether soluble and water soluble fraction decreased
serum level of total cholesterol by 42.07%, 40.77% and 71.25% respectively. On the other hand ethanolic
extract, ether soluble fraction and water soluble fraction increased the serum HDL-cholesterol level by 6.72%,
17.20% and 19.18%, respectively. Ethanolic extract, ether fraction and water fraction decreased triglyceride
level by 26.84%,35.74% and 38.46%, respectively. The reduction in LDL-cholesterollevel by ethanolic extract,
ether soluble fraction and water soluble fraction were 69.25%,72.06% and 76.12%, respectively. The difference
among the mean were analyzed by the student t-test at 95 percent (p< 0.05) confidence level. The present study
evidenced the hypolipidemic activity of Cassia tora seeds.

Acknowledgement: One of the authors (UKP) is thankful to University Grants Commission, New Delhi, India for financial assistance.

References: 1. Wong, S.M. et al. (1989) Planta Med 55:276. 2_ Choi, J.S. et al. (1997) Planta Med 63:11. 3. Kee, C.H. (1997)
The Pharmacology of Chinese Herbs. CRC Press. Boca Raton. 103.
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A171 Hepatoprotective pyrrole derivatives from the fruits of Lycium chinense
Young-Won Chin, Eun Ju Lee, Young Choong Kim and Jinwoong Kim
College of Pharmacy, Seoul National University, Seoul, 151-742, Korea.

Fruits of Lycium chinense Miller (Solanaceae), distributed in northeast Asia, have been used as a tonic in tradi-
tional oriental medicine and were reported to exhibit hypotensive, hypoglycemic, antipyretic activities and pre-
vent stress-induced ulceration in experimental animals_ Cerebrosides, which showed an hepatoprotective activi-
ty, were previously reported from the fruits of this plant in our laboratory (1). As a part of our continuing search
for new and bioactive compounds from the fruits of L chinense, we investigated the EtOAc fraction exhibiting
hepatoprotective activity_
We herein report three new compounds, which were identified as 4-[2-formyl-5-(hydroxymethyl)-1 H-pyrro-1-yll
butanoic acid (1), 4-[2-formyl-5-(methoxymethyl)-1 H-pyrro-1-yllbutanoic acid (2), 4-[2-formyl-5-(methoxymethyl)-1 H-
pyrro-1-Yllbutanoate (3). The hepatoprotective activities of 1-3 were assessed by measuring their effects on the
release of glutamic pyruvic transaminase (GPT) from primary cultures of rat hepatocytes injured with CCI4_
Compounds 1 and 3 showed hepatoprotective effects at the concentration of 1 ~M (49.9 and 4l. 7%, respec-
tively).

Acknowledgements: This work was supported by a research grant from the Ministry of Health and Welfare, Korea (HMP-OO-CH-
14-0013).

References: L S.Y. Kim. et al. (1997) J. Nat. Prod. 60: 274-276.

A172 Antihepatotoxic activity of the combination of Sida cordifolia, Costus speciosa and Cissamples
pareira against acetaminophen induced rat liver injury
Makani Barman
Department of Zoology, University of Gauhati, Guwahati-781014. India.

The herbal medicines are traditionally being practiced in Assam, India, since time immemorial. Thirty-eight plants
species being used against hepatic ailments have been recorded so far. And out of these plant species, the roots
of Sida cordifolia, rhizomes of Costus speciosa and the tender aerial parts of Cissamples pareira have been
selected_ Investigation on the individual plant species suggested that methanolic extract of the rhizomes of CS
was proved to be most effective at 80% level against carbon tetrachloride and acetaminophen induced liver
injury. Therefore It is aimed to evaluate the efficacy of the combination of these plant species (1: 1: 1 w/w) against
acetaminophen induced liver injury. An effective dose of 400 mg per oral extracted in methanol was sorted out
and administered to male Sprague Dawley rats for a period of 48 h at an interval of 12 h. The activity was
assessed in terms of serum sorbitol dehydrogenase (SSDH), serum glutamate dehydrogenase (SGLDH), serum
glutamate pyruvate dehydrogenase (SGPT) and serum glutamate oxaloacetate transaminase (SGOT). The results
were analyzed using ANOVA and found that the elevated marker enzymes depleted by 95% compared to normal
control and silymarin received rat group. The overall percent reduction analysis showed the restoration of hepat-
ic function (90-93%) compared to silymarin_ Thus this combination of formulation may be suggestive as antihep-
atotoxic agent.
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Al73 Hypolipidaemic effect of Clerodendron colebrookianum Walp in rat
D.K.Sharma a S.K.Bhuyan a and B.C.Goswami b

'Department of Zoology. GauhatiUniversityand b Department of Chemistry, GauhatiUniversity, Guwahati-781014, Assam, India.

Clerodendron colebrookianum (CC) has been traditionally used against hypertension in the NE region of India (1).
The methanol extract of the aerial parts of this plant has been shown to possess hypolipidaemic effect in nor-
molipidaemic and hyperlipidaemic rats (2). On the other hand Mg has plays significant role against cardiac ail-
ments. Thus it has been designed to evaluate the Mg quantity in the aerial parts and seeds of CC and their pos-
sible effect in induced atherosclerotic rats. The extract was made in methanol and the presence of glycoside was
confirmed qualitatively. The effective dose was scaled at 200 mg per kg of body weight. The Mg concentration
in the CC and serum was determined by the method of Kahnke (1966) using AAS (3). The lipid profile i.e. triglyc-
erides (TG), total cholesterol (TC), HDL and the LDL were determined following the procedure of enzymatic
(CHOD-PAP) and GPO method .The findings indicate the increase of HDL (90%) and depletion of TG (30%), TC
(49%) as well as LDL (90%). The results were compared with normal control as well as clofibrate given rats. The
results were subjected to ANOVA and over all percent reduction tests. The Mg quantity was at higher side (70%)
in CC and the same was enhanced by 45% in the serum of CC given rats. The results suggest the presence of
hypo)ipidaemic glycosides and its potentiality is enhanced in presence of Mg.

References: 1. Nath, S.C and Bordoloi, D.N. (l99l), Int.J. Pharmacogn. 37: 323. 2. Devi, R. (l997) Ph.D.Thesis, Gauhati
University 3. Kahnke, M.J. (]966) At. Absorb. Newsl. 7,87.

Al74 In vivo gastrointestinal activity of Crinum g/aucum aqueous extract
S.D. Okoo, A.D. Shonubi and 0.0. Adeyemi.
Department of Pharmacology, College of Medicine, University of Lagos, P.M.B. 12003, Lagos, Nigeria.

Crinum glaucum A. Chev. (Amaryllidaceae) is used in South West Nigeria in the treatment of cough, asthma, and
convulsions and as an antispasmodic. We had earlier reported the smooth muscle relaxant activity (1), anal-
gesic/anti-inflammatory (2), anti-anaphylactic and anti-allergic (3) effects. This present study is designed to deter-
mine the in vivo activity of the aqueous extract on the gastrointestinal tract using the intestinal transit time, cas-
tor oil-induced diarrhoea and enteropooling in mice and rats. The extract (25-200 mgjkg) significantly (P<O.Ol)
reduced the intestinal transit of charcoal meal in fasted mice with increasing doses producing, progressively,
lower inhibitions. The peristaltic indices for control, 25, 50, 100 and 200 mgjkg of orally administered extract
were 80.02 ± l.99, 16.46 ± 0.19, 23.03 ± 0.73,33.55 ± 0.47 and 47.88 ± 0.79, respectively. The effect of
the extract was antagonized by yohimbine (1 mgjkg) and phentolamine (1 mgjkg), but not prazosin (1 mgjkg).
Atropine (100 ~gjkg) did not alter the effects of the extract. The extract also significantly (P<0.05) reduced the
castor oil-induced enteropooling and diarrhoea in rats and mice, respectively, and these effects were inhibited by
yohimbine.
The data obtained suggest that the extract produces inhibitory actions on gastrointestinal motility and secretion,
and these effects are mediated via the (l2-adrenergic receptors. The data confirm the usage of the extract as an
antispasmodic.

References: 1. Okpo, S.O. and Adeyemi, 0.0. (l998) Phytother. Res. 12: 313-416. 2. Okpo, S.O. et al. (2001) J. Ethnophar.
macal. 78: 207·211. 3. Okpo, S.O. and Adeyemi, 0.0. (2002) Phytomedicine (in press).
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A175 Iberogast (STW 5) and components interact with 5-HT 3 and 5-HT 4 receptors of the intestine
U. Simmen a, R. Jiiggi b, O. Kelber c, S.N. Okpanyi C and D. Weiser c
a Institute of Pharmaceutical Biology, University of Basel, Benkenstr. 254, 4108 Witterswil, Switzerland. b VitaPlant AG,
Benkenstr. 254, 4108 Witterswil, Switzerland. C Steigerwald Arzneimittelwerk GmbH, Havelstr. 5, 64295 Darmstadt, Germany.

Irritable bowel syndrome and functional dyspepsia are some of the most common reasons for medical treatment
in industrialized countries. The fixed herbal combination STW 5 is composed of 15 ml of a fresh plant extract
(1:2,50 % v/v ethanol) of Iberis amara and extracts (1:3,30 % v/v ethanol) of angelica roots (10 ml), milk this-
tle fruits (10 ml), caraway fruits (10 ml), celandine herb (10 ml), liquorice roots (10 ml), camomile flowers (20
ml), melissa leaves (10 ml) and peppermint leaves (5 ml) per 100 ml. It has been clinically proven to be effective
and to be comparable to metoclopramide and cisapride, medications of proven efficacy in these fields of appli-
cation, but it has less side effects than these (1, 2). As serotonin receptor subtypes 5-HT3 and 5-HT4 playa cen-
tral role in the etiology of these functional gastrointestinal diseases (3), an in vitro model for studying binding
affinities of complex mixtures of herbal extracts to 5-HT3 and 5-HT4 receptors of the small intestine of the rat has
been developed and STW 5 and its component extracts have been tested.
STW 5 showed affinities to both receptor subtypes with a > 10 fold preference to 5-HT4 than to 5-HT3 receptors.
STW 5 inhibited the binding of the 5-HT4 receptor antagonist 3H-GRl13S0S at a tincture dilution of 1:2000 (lC50
value). Among the nine herbal extracts present in STW 5, camomile flowers and celandine herb were selective to
5-HT4 subtype by a factor >10 (IC5c for 5-HT4 receptor = extract dilution of 1:10000), while angelica roots was
non-selective (IC50 = extract dilution of 1:2000 for both receptor types). On the other hand liquorice roots had a
four times higher affinity to 5-HT3 receptors with an IC50 value at an extract dilution of 1:2000. In conclusion, it
has been shown that Iberogast'''' (STW 5) exerts significant actions on both 5-HT 3 and 5-HT4 receptors known to
be important targets for the treatment of IBS.

References: 1. Nikolay K. (1984) Gastro-Entero·Hepatologie 2: 24-28. 2_ Rosch et al. (2002) Z. f. Gastroenterologie, in press.
3. Horwitz B.J., Fisher R.S. (2001) N. Engl. J. Med. 344: 1846-1850

A176 Sulfemodin-8-0-p-D-glucoside, a sulfated anthraquinone glycoside from Rheum emodi
L. Krenn a, A. Presser b, R. Pradhan c, B. Bahr a, K.K. Mayer d, E. Haslinger b, B. Kopp a
a Institute of Pharmacognosy, PharmaCenterVienna, University of Vienna, Althanstrasse 14, A-I090 Vienna, Austria. b Institute of
Pharmaceutical Chemistry, Karl-Franzens-University Graz, UniversiUitsplatz I, A·8010 Graz, Austria. C Multi Pharmaceutical
Laboratories Ltd., P.O.Box 5720, Kathmandu, Nepal. d Faculty of Natural Sciences IV - Chemistry and Pharmacy, Zentrale
Analytik, University of Regensburg, 0-93040 Regensburg, Germany.

The root of Rheum emodi Wall. is widely used in Ayurvedic medicine and in Asian folk medicine (1). Only few data
are available on the anthracene derivatives of this plant (2,3). In a study of Rheum emodi root the drug was extrac-
ted with methanol and the extract fractionated by VLC and CC. In addition to several anthraquinones, anthrones
and auronols (4), a very polar anthracene derivative I was isolated.
By detailed MS studies the molecular formula of (I-W)- was determined as C21H19S013. IH- and 13C NMR as well
as 20 NMR- (H,H-COSY, HSQC, HMBC, HSQC-TOCSY) and NOE studies revealed the structure of a derivative of
emodinglucoside. Long range correlation of the anomeric proton with C-S proved the linkage of the sugar moiety
to CoS. Compared to the resonances of authentic emodin-S-O-glucoside 2 (4), the signals of H-5 and H-7 were
affected by a marked chemical shift to higher frequency. The other IH NMR signals were in agreement with those
of 2, as also the 13C NMR resonances with exception of C-5 to C-10 and C-Sa. This suggested the presence of
a strongly electronegative inorganic substituent at C-6-0H. In accordance with the HR-FAB MS data and the pola-
rity of the compound, the C-6-0S03H substitution was confirmed.
Consequently, I was proven to be emodin-S-0-1>-0-glucosyl-6-0-sulfate. This is the first characterisation of a sul-
fated anthraquinone glycoside. Only two anthraquinone derivatives have yet been detected in Rumex pulcher, with
a suggested sulfate substitution in the sugar moiety (5).

References: 1. Coburn, B. (1984) Kailash 11: 55. 2. Prasad, P., Purohit, MC. (2001) Curr. Sci. 80: 734. 3. Agrawal, SK. et
al. (2000) J. Ethnopharm. 72: 43. 4_ Pradhan, R. (2000) Ph.D. Thesis, Univ. Vienna. 5_ Harborne, JB., Mokhtari, N. (1977)
Phytochemistry 16, 1314.
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AI77 Flavonol-glycosides from Anthyl/is barba-jovis
L.Pistelli, G. Scapecchi and C. Noccio/i
Dipartimento di Chimica Biorganica e Biofarmacia, Universita di Pisa, 1·56126, Pisa, Italy.

Anthyllis barba-jovis L. (Leguminosae) is a perennial shrub with woody branches, silver sericeous leaves and pale-
yellow flowers in terminal heads. It's an indigenous plant in the Mediterranean area, where it grows on the steep
cliffs near the sea (1,2).
Some species of this genus are used as natural dyes and in traditional medicine as astringent and cicatrizant
remedies (3,4). Several species of this genus have been chemically investigated, giving aliphatic and aromatic
acids, terpenoids, steroids, carbohydrates and especially flavonoids, but they are no phytochemical reports on
A. barba-jovis (5).
As a part of our work on isolation and identification of constituents of Italian Leguminosae plants, the aerial parts
of A. barba-jovis, collected on the coasts near Livorno (italy) in april 1999, were investigated. Air-dried plant mate-
rial was extracted in a Soxhlet apparatus with n-hexane, chloroform and methanol in order. The chromatograph-
ic analysis of the chloroformic extract led to the isolation of two coumarins, scopoletin and scoparone. From the
methanolic extract were obtained a novel flavonol-triglycoside, named barbajovine (kaempferol 3-Q.(/:l-D-glucopy-
ranosyl(1 ....•2~a-L-rhamnopyranosyl~7-Q.(1-L-rhamnopyranoside), together with five known flavonols and D-pinitol,
a taxonomic marker of Leguminosae family. The structural elucidation of all compounds was based on their 1H
and 13C-NMR spectral data, bidimensional experiments and confirmed by MS analysis.

References: 1. Pignatti S., (1982), Flora d'ltalia, voL I, Ed. Edagricole, Bologna, 750·755. 2. Tutin G. T., (1972), Flora Europea,
University Press, Cambridge, 178. 3. Le Rudulier D. Goas, (1982), Z. FlanzenphysloL, 105: 417. 4. Font Quer P., (1982),
Plantas Medicinales, Ed. Labor, S. A., Barcelona, 370. 5. Southon LW., ILDIS·CHCD,(1994), Phytochemical Dictionary of the
Leguminosae, Bisby FA, Buckingam J., Harborne J.B., Eds. Chapman & Hall, London, 1: 73·77.

AI78 Six new sesquiterpenes from a Taiwanese Gorgonian coral Subergorgia suberosa
Jyh-Horng Sheu a, Guey-Homg Wang a, Atallah F. Ahmed a.b
a Department of Marine Resources, National Sun Vat-SenUniversity, Kaohsiung 80424, Taiwan. b Department of Pharmacognosy,
Faculty of Pharmacy, Mansoura University, Mansoura 35516, Egypt.

In the course of our study of biologically active secondary metabolites from marine organisms, we have under-
taken the chemical investigation of a gorgonian coral Subergorgia suberosa. The study has led to the isolation
of four new caryophyllene-type sesquiterpenes, suberosols A-D (1-4), and two new subergane-based sesquiter-
penes, subergorgiol (5) and 21{-acetoxysubergorgic acid (6). Metabolite 3 was shown to exhibit significant acti-
vity against the growth the P-388 (murine lymphocytic leukaemia) and HT-29 (human colon adenocarcinoma) can-
cer cells with ED50 of 2.1 and 2.3 ~lgjmL, respectively. Also, sequiterpene 4 has been found to display signifi-
cant cytotoxicity toward P-388 and HT-29 cells with ED50 of 3.3 and 3.8 ~lgjmL. respectively.
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Al79 Analgesic and diuretic activity of Sco/ymus hispanicus L.
M.A. Gonzalez, M.P. G6mez-Serranillos, T. Ortega, ME Carretero and A.M. Villar
Complutense University, Faculty of Pharmacy,Department of Pharmacology, 28040 Madrid, Spain.

Traditionally, Scolymus hispanic us L. (Compositae), a typical thistle of uncultivated growing in the Mediterranean
region and in South-Eastern Europe, have been used as a diuretic and choleretic drug (1, 2) and, occasionally, in
the treatment of venous diseases in folk medicine.
The analgesic and diuretic effects of underground parts of S. hispanicus aqueous extract were evaluated.
For antinociceptive activity, hot plate test was used. The extract (1,2 and 2,4 g planVkg) was administered
intra peritoneally to Swiss mice. Data showed an interesting and statistically significant analgesic effect with the
highest dose (79,5 %), which was similar to that exhibited by 10 mg morphine/kg.
The phytochemical investigation of S. hispanic us led to the isolation of isobutylamine. This compound was test-
ed for it analgesic activity at 10 and 40 mg/kg, in the same way as aqueous extract. A dose-dependent anal-
gesic effect was obtained, with a maximum response at 90 minutes (46,6 and 74,4 % for each dose).
Antinociceptive activity of roots could be due, in part, to the presence of isobutylamine.
Diuretic activity was evaluated in isotonic loaded rats. Doses of 2,4 and 12,5 g planVkg by oral administration
were used. No significant response was obtained with the lower dose, but a moderate diuretic activity was
observed with the highest (28,2 % as urinary excretion percentage).
Traditional use of this plant as a diuretic is justified by the results obtained. And more importantly, an interesting
analgesic effect has been shown. This can be useful in the popular use of the plant in the treatment of venous
diseases, relief from pain usually occurs.

References: 1. Font-Quer.P. (20001 Plantas medicinales. EI Diosc6rides renovado. Peninsula, Barcelona. 2., Kirimer N. et al
(1997) Planta Med. 63(6): 556·558.

AlSO A metabonomic investigation of the biochemical effects of dietary phytoestrogens
K.S. Solankya, A. Cassidy b, N.J. Bai/eya, E. Holmes a, A. Davis band J.K. Nicholson a
a Biological Chemistry, Biomedical Sciences Division, Imperial College of Science, Technology and Medicine, University of
London, Sir Alexander Fleming Building. South Kensington, London SW7 2AZ, UK. b Unilever Research, Colworth House,
Sharnbrook, Bedford MK44 1LQ, UK.

A metabonomic approach based on IH-NMR and Chemometric analysis (1) was applied to the investigation of the
biochemical effects of a diet rich in soy protein isoflavones in six pre-menopausal women. A large body of
research indicates that soy phytoestrogen containing foods may playa role in lowering risk of many western dis-
eases including osteoporosis (2), coronary heart disease (2), kidney disease (2) and hormonal dependent can-
cers (2), via various mechanisms including hormonal activity and antioxidative action (2).
In order to investigate the biochemical effect of a soy rich diet, complete 24 h urine samples were collected,
under carefully controlled conditions, at three day intervals throughout a complete menstrual cycle. During the
first menstrual cycle, the six subjects consumed a soy free diet. During a second complete menstrual cycle they
consumed a diet containing 60 gjday soy. Standard 1-dimensional 1H NMR spectra of the urine samples were
acquired and chemometric analysis applied to these data in order to investigate changes in urinary biochemical
profiles.
The metabonomic analysis of the spectral data highlighted the spectral regions that varied on soy consumption.
Visual analysis of these regions enabled identification of metabolite modification due to soy consumption. These
perturbations were related to largely to trimethyamine-N-oxide, however minor variation in creatinine and creatine
were apparent suggesting changes in renal function (3). In addition distinctive metabolite variations in glucose,
citrate, and endogenous methylamine and glutamine pathways a long with variations in choline and acetate
inferred modification in energy metabolism. The results indicated that soy intervention produced a shift in ener-
gy metabolism from carbohydrate to lipid/amino acid, furthermore these changes may consequently influence
kidney function and free radical production (4).

References: 1. Nicholson. J. K. and Wilson, I. D. (1989). Progress in NMR Spectroscopy, 21: 449·501. 2. Kenneth Setchell D
R and Cassidy A. (1999). J. Nutr. 129: 758S-767S. 3. Nicholson. J.K. et al. (2002) Nature ReviewsDrug Discovery 1: 153·161,
Voet & Voet (1995) Wiley &son Inc.
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Al81 Piperine and its analogues as a potential new treatment for the skin disease vitiligo
L. Faas a, R. Venkatasamya, AR. Young b, R.C. Hider a and A Raman a
a Department of Pharmacy and b Department of Experimental Dermatology, King's College London, Franklin-Wilkins Building, 150
Stamford Street, London SE1 9NN, United Kingdom.

The skin disease vitiligo, is characterised by depigmented patches caused by local loss of pigment producing
cells (melanocytes). While studying traditional plant remedies for vitiligo (1), we discovered that the black pepper
alkaloid piperine (PIP) stimulates melanocyte proliferation and dendricity in vitro (2) in a selective manner.

~o
6~ _.

Piperine

From in vitro testing of over 30 synthetic analogues of piperine we were able to define some structural require-
ments for activity. The methylenedioxyphenyl ring was found to be important, whereas the connecting chain and
carbonyl substituent could be varied. Two analogues were chosen for in vivo studies namely a tetrahydro version
(THP) and a cyclohexylamido derivative (CHP). The in vivo model used was a hairless mouse strain whose sparse
epidermal melanocyte population reflects the situation in vitiligo patches. On topical application (175 mM) PIP and
THP but not CHP were able to induce the replication of melanocytes (observed by histology) and a visible, even
pigmentation pattern on the treated patches compared to vehicle alone. This effect was accompanied by mini-
mal irritation and no evidence of tumour formation. These results provide strong support for the potential of this
group of compounds as novel treatments for this difficult disease.

Acknowledgements: This project was funded by BTG International Ltd and an ORSAS award to R. Venkatasamy.

References: 1. Lin l.X. et al. (1999) J. Ethnopharmacol. 66: 141-150.2_ Lin l.X. et al. (1999) Planta Med., 65: 600-603.

Al82 Effect of piperine and its analogues on melanocyte dendricity and melanogenesis
R. Venkatasamy, R.C. Hider and A Raman
Department of Pharmacy, King's College London, 150 Stamford Street, Waterloo, London SE1 9NN, UK.

Vitiligo is characterised by the development of patchy depigmented macules in the skin due to progressive loss
of functional melanocytes. Melanocytes are cells which synthesise melanin, and transfer it to the surrounding ker-
atinocytes through melanocytic dendrites. In vitiligo, melanocytes seem to lose dendrites before they disappear
from the skin. Thus melanocyte dendricity plays an important role in the pigmentation of the skin (1). For den-
dricity measurement melan-a cells (mouse melanocytes) were plated in 35 mm-culture dishes and piperine or its
analogues (10 ~M) were added. After 72 h pictures of representative fields were taken and melanocyte mor-
phology was assessed. For melanogenesis assay melan-a cells were cultured in 35 mm culture dishes. After 72
h incubation the cells were harvested and counted using a haemocytometer. Melanin content was measured by
dissolving the cells in 1M NaOH and measuring optical density at 475 nm. We have observed that piperine (10
~M) and its analogues (10 ~M) caused a 3.5 to 4.5-fold increase in dendricity of the cells (control value 0.65 den-
drites per cell) and increased the length of dendrites by 60% compared to control (38 ~m). We have already
reported that piperine (2) and its analogues (3) stimulate the proliferation of melanocytes. The melanocyte pro-
liferation stimulatory activity of the compounds is accompanied by higher total melanin in the plates. However
the melanin content per cell was not significantly different from the control (0.3 ~g/cell). To summarise, this study
showed that the compounds increase the melanocyte dendricity and proliferation but do not increase melano-
genesis. It is possible that since the cells are in proliferation phase the effect of these compounds on melano-
genesis is delayed.

Acknowledgements: This work was funded by BTG international Ltd and an ORSAS to R. Venkatasamy.

References: 1. Hara, M. et al. (1995) J. Invest. Dermatol., p. 744-748. 2_ Lin l., et al. (1999) Planta Med., 65: 600-603. 3.
Venkatasamy et. aI., (2001). Poster presented at International Symposium of the Phytochemical Society of Europe (PSE), 2001.
Lausanne, Switzerland.
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A183 An investigation into the role of protein kinase C in the melanocyte stimulatory effects of piperine and
analogues
C.M. T. Chronnell, R. Venkatasamy and A. Raman
Pharmacognosy Research Group, Department of Pharmacy, King's College London, Franklin-Wilkins, 150 Stamford Street,
London, SEI 9NN, UK.

Vitiligo is a skin disorder characterised by loss of pigmentation and active melanocytes from lesional areas.
Numerous theories exist regarding its aetiology but as yet there is no concensus. The hair follicle is believed to
harbour a melanocyte reservoir; stimulation of this reservoir to replicate can result in repopulation of the depig-
mented patches.
A potential future therapy under investigation by our group is the use of piperine (PIP) from black pepper (Piper
nigrum L.). PIP has the capacity to stimulate melanocyte proliferation and alter cell morphology in vitro. This
effect is blocked by the protein kinase C (PKC) inhibitor RO-31-8220 (1). PKC is one of the major signal trans-
duction pathways regulating growth and cellular metabolism and has been implicated in a number of melanocyte
functions.
Two analogues of PIP, tetrahydropiperine (THP) and the cyclohexylamide analogue (CHP), were synthesised and
tested in vitro using a pigmented mouse melanocyte cell line to determine if they also possessed melanocyte
stimulatory activity similar to the parent compound. To confirm the preliminary findings on mechanism of action,
three inhibitors of PKC (RO-31-8220, staurosporine and calphostin C) were tested alone and in combination with
PIP, THP or CHP to determine if cell stimulation by these compounds is affected and to outline a possible role
for PKC.
Cells were seeded in 96-well plates (6xl03 cells per well) and allowed to settle for 24 hours prior to addition of
compound alone (PIP/THP/CHP) at 1 ~M final concentration or compound (1 ~M) plus inhibitor (10-4 to 1O-9M).
Cells were fixed on experimental day five and assayed using sulphorhodamine B as described by Lin et al. (2).
Results showed that PIP and its analogues are able to stimulate melanocyte proliferation and inhibitors of PKC
affect the activity of all three compounds. Therefore, the ability of these compounds to increase melanocyte cell
numbers is likely to involve activallon of PKC pathways.

References: 1. Lin et aI., (1999) PlantaMed. 65: 600-603. 2. Lin et aI., (1999) J. Ethnopharmacol. 66: 141-50.

A184 Antiproliferative effect of Vernonia anthelmintica (L.lWilld. seed extracts
M. Pires and A. Raman
Pharmacognosy Research Laboratories, Department of Pharmacy, King's College London, The Franklin-WilkinsBuilding, 150
Stamford Street, London SEI 8WA, UK.

Vernonia anthe/mintica seeds (VA) have been employed in traditional Ayurvedic medicine for a range of medical
conditions including the common, chronic skin disorder, psoriasis (1, 2). The SVK-14 cell line was chosen as an
in vitro model to investigate the effectiveness of various extracts of VA seeds, as it is a rapidly dividing immor-
talised human keratinocyte cell line. It was therefore capable of mimicking the hyper-proliferation of the epider-
mis characteristic of psoriatic plaques. Different VA extracts were prepared utilising sequential soxhlet extraction
with light petroleum (LP), chloroform and methanol (MeOH) to afford extracts A3 (LP) and A7 (MeOH). A direct
MeOH extraction gave MET and extraction of LP-defatted seeds with dichloromethane, resulted in extract DCM.
Investigation of the effect of these extracts on SVK-14 cells revealed DCM to exhibit the highest level of activity
(1.7 ~gjmL), followed by MET (21.6 ~gjmL). Extract A7 (73 ~gjmL) gave a higher IC50 value than MET indicat-
ing that the potential active constituents in VA may not be completely polar. The oil extract, A3 displayed the least
activity (170 ~gjmL). Further in vitro experiments were undertaken to establish the mode of action of MET and
DCM namely, lactate dehydrogenase (LDH) release and cellular adenosine triphosphate (ATP), indicators of mem-
brane integrity and metabolic competence, respectively. DCM was found to cause LDH release and ATP deple-
tion at concentrations above 1.56 ~gjmL and 0.195 ~gjmL respectively, unlike MET which showed no marked
effect on ATP or LDH at concentrations up to 200 ~gjmL, implying a difference in the mode of action of the two
extracts.

Acknowledgements: This research was funded by Phytopharm pic.
References: 1. Dymock, W. (1891). Vernoniaanthelmintica Willd. Pharmacographia Indica - a history of the principle drugs of
vegetable origin met with In British India,Hamdard. II: 224. 2. Nadkarni, K.M. (1954). Dr K M Nadkarni's IndianMateria Medica.
Bombay, Popular Prakashan.
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Al8S Antimicrobial effect of Rhodio/a rosea roots and callus extracts on various strains of Staphylococcus
aureus
M. Furmanowa a, B. Starosciak b, J. Kozlowski c, N. Urbanska a, A. Krajewska-Patan c, A. Pietrosiuk a and W.
Szypula a

a Departmentof Biologyand PharmaceuticalBotany.MedicalUniversityof Warsaw.Banacha1, 02-097Warsaw,Poland.b Departmentof
PharmaceuticalMicrobiology,MedicalUnr;ersityof Warsaw,Oczki3, 02-007Warsaw.Poland.C Instituteof MedicinalPlants,Ubetta21, 01-707
Poznal, Poland.

Rhodiola rosea, rose root (Crassulaceae). is a medicinal plant, growing wild in Northern Asia and Central Europe.
The main active compound found in the rhizomes and roots of R. rosea is salidroside (1% D.W.). The roots and
rhizomes known as "golden roots" are used in medicine as a stimulating, toning, stress relieving and adaptogenic
agent (1). The extracts obtained from R. rosea raw material are commercially available as dietary supplements
in Sweden, Russia, Canada and the USA.
The antimicrobial activity against Staphylococcus aureus of R. rosea roots from two location and callus tissue
cultivated in vitro in two laboratories was studied. Roots showed the highest activity. Roots of R. rosea plants
growing in Botanical Garden in Poznan contained salidroside (2.04%), cinnamyl alcohol (1.46%) and rosavin. The
extract was active against S. aureus ATCC 6538 P, S. aureus NCTC 4163 and S. aureus ATCC 25923. The MIC
values were 100 to 150 ~g/ml, respectively. Extract from intact plants growing wild on Babia G6ra (the
Carpathian mountains) had less antimicrobial activity and contained only rosavin (2). Callus elicited by yeast con-
tained salidroside (1.44% D.w), was active only against S. aureus NCTC 4163, (MIC 100 ~g/ml). S. aureus NCTC
4163 was most sensitive to their action. The extracts of intact plants root produced a higher growth inhibition
zone than callus extracts.

References: 1. Wagner,H. et al. (1994) Phytomedicine, 1 (1),63·76.2. Furmanowaet al. (2002) Herba PolonicaXLVIII,1,23.30.

Al86 Bioactive components from some Egyptian wild plants
Salma A. EI-Sawi
Pharmacognosy and Chemistry of Medicinal Plants Department, National Research Centre, Dokki, Cairo, Egypt.

Two wild plants Foeniculum vulgare Mill subsp. piperitum (wild fennel) and Salvia aegyptiaca L. were investigated
for their volatile oil contents. Fennel herb, being among the medicinal plants with high economic and medicinal
value is used as an eyewash for sore eyes and as a diuretic for the treatment of urinary stones. Fennel fruits,
being carminative and stomachic, are used as an important chewing ingredient after meals. Fennel essential oil
is used to flavor different food preparations and in perfumery industries.
Salvia Species are used in folk medicine and many pharmaceutical industries. They have been used in many dis-
eases such as tuberculosis, psoriasis and seborrhoeic eczemas. It has shown strong antibacterial and antifungal
activities. The oils of some species showed significant anti-inflammatory and peripheral analgesic properties.
Some Salvia species have been widely used in coronary heart disease.
The investigated plants were collected from wild population growing in sandy soils near EI-Sallum region (41 km
eastern Sallum) in March 2000 at flowering stage. Volatile oils from the air-dried plant materials were extracted
by hydrodistillation for 3 h. The characteristic compositions of the essential oils were determined by gas chro-
matography/mass spectrometry. The essential oil of wild fennel herb was characterized by high concentrations
of d-limonene (31. 71 %), trans-anethole (29.57%), eugenol (5.58%), myristicin (4.61 %) and fenchone (4.5%) com-
pared to 22.35%, 31.33%, 4.53%, 0.07% and 8.85% for the same compounds isolated from Egyptian cultivat-
ed fennel oil Foeniculum vulgare Mill, respectively.
The essential oil of Salvia aegyptiaca L was characterized by high concentrations of the oxygenated sesquiter-
penoids (43.97%). The main oxygenated sesquiterpenoids in S. aegyptiaca was trans,trans-farnesol, phytol,
spathulenol and cis,trans-farnesol. In addition to the above mentioned constituents, a variety of different n-alka-
nes, alcohols, fatty acids, esters and terpenoids were detected at lower concentrations.
The antimicrobial activities of the two oils were carried out using the inverted Petriplate method. The volatile oils
showed prorninant antirnicrobial activities against yeast, Grarn positive and Grarn negative bacteria at a very low
concentration (10 ~I).
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Al87 Antimicrobial activity of the diterpene 7a-acetoxy-6J3-hidroxyroyleanone and its 6J3-carbamoyl deri-
vative
Patricia Ri;o a, b, M, Fatima Simoes a, M, Eduarda Araujo b and Aida Duarte a
a Faculdade de Farmacia da Universidade de Lisboa, CECF, Av, das Fon;as Armadas, 1600-083 Lisboa, Portugal. b Faculdade
de Ciencias da Universidade de Lisboa, DQB, Campo Grande, Edificio C8, 1749-016 Lisboa, Portugal.

The search for antimicrobial agents namely those acting against antibiotic-
OH resistant microorganisms is an actual concern (1), Diterpenes from

Plectranthus sp. have revealed interesting antimicrobial activities (2).
Carbamates show, in general, a wide range of bioactivity, and some
hemisynthetic carbamoyl derivatives from terpenoids have been described

o as antimicrobial agents (3). In this work, we report a comparative study
between the antimicrobial activities between 7u-acetoxy-6Io-hidroxy-
royleanone 1 and its 6lo-carbamoyl derivative (7n-acetoxy-6[l-(N-benzoyl)-
carbamoylroyleanone) 2. Diterpene 1, that was isolated from Plectranthus
grandidentatus (2) was carbamoylated to 2, by reaction with benzoyl iso-

1: R = H 2: R = CONHCOPh cyanate (4).
The Minimum Inhibitory Concentration (MIC) was evaluated against Gram-
and Gram+ bacteria and five yeast strains by the broth microdilution

method, according to NCClS (5). Compounds 1 and 2 showed moderated antibacterial activity against
Staphylococcus aureus (MICs values 31.25 ~gjml) and weak activities against Pseudomonas aeruginosa and
Echerichia coli (MICs values" 125 ~gjml). Natural diterpene 1 and its derivative 2 revealed moderate antifungi-
cidal activity against three Candida sp. (C. albicans, C. glabrata, C. krusei, MIGs values 62.5 ~gjml) and weak
activity against C. tropicalis (MIG value" 125 ~gjml). Carbamoylation of diterpene 1 improved antifungicidal acti-
vity against C. guilliermondi (1, MIC value" 125 ~gjml and 2, MIG value 62.5 ~gjml).

References: 1. Yang, Z. et aL (2001) Bioorg. Med. Chem. 9: 347-356. 2_ Rodriguez, B. et aL (1997) Phytochemistry 44: 325-
327.3. Kim, H.-S. et aL (2001) Bioorg, Med, Chem, Lett. 7: 1-4. 4_ Leenders, R. et aL (1996) Synthesis 2: 1309-1312.
5. Wayne, P.A. (2000) Method for dilution and antimicrobial susceptibility tests for bacteria that grow aerobically, National
Committee for Clinical Laboratory Standards. M7-A5, NCCLS.

Al88 Novel bacterial resistance modifying agents from Lycopus europaeus (Lamiaceae)
S. Gibbons and M. Oluwatuyi
Centre for Pharmacognosy and Phytotherapy, University of London School of Pharmacy, 29-39 Brunswick Square, London,
WCIN lAX, United Kingdom.

Multidrug resistance (MDR) in bacteria is an increasingly reported phenomenon and efflux mechanisms associat-
ed with methicillin-resistant Staphylococcus aureus (MRSA) have been described to confer resistance to
macrolides (Msr(A)), fluoroquinolones (Nor(A)) and tetracyclines (Tet(K))(1). MDR MRSA
is particularly difficult to treat despite the release of new classes of antibiotics such
as linezolid. Whilst new antibiotics are needed to deal with the threat that MDR poses,
a further approach is to find compounds that modify bacterial resistance mechanisms
(2,3). These agents could be used in conjunction with existing antibiotics to which
resistance has already arisen. In a project to identify and characterise natural prod-
uct bacterial resistance modifying agents, we have isolated six diterpenes (typified by
(1)) from the aerial parts of Lycopus europaeus (lamiaceae). Two of these (methyl-
In-acetoxy-7 n, 14n-dihydroxy-8, 15-isopimaradien-I8-oate (1) and methyl-I",I4n-
diacetoxy-7n-hydroxy-8,I5-isopimaradien-I8-oate) are novel and are reported here
for the first time. Structure elucidation of all compounds was carried out using high-
field NMR spectroscopy, with particular emphasis on HMBC spectroscopy. None of the isolated compounds dis-
played antibacterial activity at a high concentration (512 ~gjmL), but in combination with standard antibiotics at
10 ~gjml, a two-fold reduction in the minimum inhibitory concentrations (MIG) of the antibiotics was observed
against strains of S. aureus possessing the Tet(K) (tetracycline) and Msr(A) (macrolide) MDR efflux mechanisms.
The activity of these compounds highlights the potential of plant derived resistance modifying agents, which may
be used to restore susceptibility of strains which are multiply resistant due to MDR mechanisms.
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Acknowledgements: The EPSRC is thanked for the award of a PhD research studentship to M. Oluwatuyi.

References: 1. Marshall, N.J. and Plddock, L.J.V. (1997) Microbiologia 13, 285-300. 2. Gibbons, S, and Edo, E, (2000)
Phytother. Res. 14, 139-140. 3. Stermitz, F.R. et aL (2000). Proc. NatL Acad. Sci. USA. 97, 1433-1437.
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Al89 Evaluation of the essential oils of Thymus vulgaris, Zataria multiflora, Carum copticum, and an
extract of Ziziphora clinopodioides for antibacterial activity
J. Behravan, M. Ramezani and S. [badi
School of Pharmacy, Mashhad University of Medical Sciences, P. O. Box 91775-1365, Mashhad, Iran.

A bioautographic method was used to investigate the antibacterial effects of the essential oils of Thymus vul-
garis, lataria multiflora, Carum copticum and an extract of liziphora clinopodioides. Antibacterial activity of the
essential oils and the extract were determined against Bacillus subtilis ATCC 6633 and Escherichia coli ATCC
8739. A mixture of molten nutrient agar (45 °C) containing para-iodo nitrotetrazolium (lNT) solution (5 mg/ml)
was inoculated with a bacterial suspension to give a count of 5x 106 cfu/ml and poured over a developed TLC
plate 0). The plates were then incubated in sterile petri dishes at 370C for 24 hours. Antibacterial activity of sam-
ples was evaluated as showing clear zones against a rose-red colored background (2).
The essential oils of all plants, Thymus vulgaris, lataria multiflora, Carum copticum, showed antibacterial activi-
ty against B. subtilis AITC 6633 and E. coli ATCC 8739 at an Rf ~ 0.4 which represented the Rf value for thy-
mol and carvacrol in petroleum ether-chloroform 0: 1) as solvent system. No antibacterial activity was observed
for the extract of l. clinopodioides.

References: 1. Rios, J.L. et. al. (1988). J. Ethnopharmacol. 29: 291-294. 2. Hamburger, M,O. and Cordell, G.A. (1987). J. Nat.
Prod. 50: 19-22.

Al90 Ostruthin: An antimycobacterial compound from the roots of Peucedanum ostruthium
A. Schinkovitz a, S.Gibbons b, M. Stavri band F. Bucar a
a Institute for Pharmacognosy University of Graz, Universitaetsplatz 4/1, A-8010 Graz, Austria. b Centre for Pharmacognosy and
Phylotherapy: The School of Pharmacy, University of London, 29/39 BrunswICk Square, WCIN lAX London, United Kingdom.

The search for new antimycobacterial substances has become an important field of medical investigations. Many
plants and plant extracts have been investigated in this context, but only in a few cases have active compounds
been isolated 0,2). We have therefore tested a number of different herbal drugs from traditional medicine for
their anti mycobacterial effects in a microtitre plate assay using Mycobacterium fortuitum. The dichloromethane
extract of the roots of Peucedanum ostruthium Koch (Apiaceae) showed significant inhibitory activity (minimum
inhibitory concentration (MIC) = 32 ~g/ml). Conducting a bioassay guided fractionation strategy, ostruthin (6-geranyl-
7-hydroxycoumarin) was identified as the active component (MIC = 2 ~g/ml). Its activity was comparable to that
of standard antitubercular drugs such as isoniazid (MIC = 0.5 ~g/ml), and ethambutol (MIC = 4 ~g/ml). Impera-
torin, a furanocoumarin, was also isolated from the active fraction, but showed no inhibitory effects. Our results
indicate that herbal drugs deserve further attention as a source for new antimycobacterial drugs.

Acknowledgements: Financial support by the British Council, the University of Graz, and the Austrian Federal Ministry for Science
and Culture is acknowledged.

References: 1. Newton, S. et al. (2000) Phylother. Res. 14: 303-22. 2. Rajab, M. et al. (1998) Planta Med. 64: 2-4.
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Al91 Antimicrobial activity of Leontopodium alpinum (Edelweiss)
M.J. Dobner a. S. Schwaiger a, I. Jenewein band H. Stuppner a
a Institute of Pharmacy, Dept. of Pharmacognosy, University of Innsbruck, Austria. b Institute of Hygiene, University of Innsbruck,
Austria.

Leontopodium alpinum Casso commonly known as the European Edelweiss, is endemic to Europe, growing on
limestone formations at altitudes up to 3140 m. In the alpine region aerial parts of Edelweiss have traditionally
been used for the treatment of angina, bronchitis, diarrhoea, fever and abdominal complaints. Recently, we
reported on the anti-inflammatory activity of this plant (1.2). This contribution refers to the antimicrobial activity
of L. alpinum constituents. The grow inhibition was determined by the agar well diffusion method using Muller-
Hinton Agar. The minimum inhibitory concentration (MIC) was determined by the microbroth method according to
NCClS criteria (3) Bioguided fractionation of the crude plant extracts was monitored by means of 2D-TlC-bioau-
tography. Significant activities against various Staphylococcus aureus and Streptococcus pyogenes strains activ-
ities were shown by bisabolane (4) and pentacyclic sesquiterpenes (5) as well as linolic- and linolenic acids.
Kaempferol, lutolin, myricetin and quercetin showed good efficacy against Streptococcus pyogenes. These data
may explain at least partially the ethnomedicinal use of Edelweiss.

Acknowledgements: Austrian Science Fund Grant No. P14389·BOT

References: 1. Stuppner, H. et al. (2000) 3rd International Congress on Phytomedicine, Munich, Germany. 2. Dobner, MJ. et
al. (2001) 49th Annual Congress of the Society for Medicinal Plant Research, Erlangen, Germany. 3. National Committee for
Clinical laboratory Standards (NCClS) (1993) 3rd ed. M7·A3. Villanova, PA. 4. Stuppner, H. et al. (2002) Helv. Chim. Acta:
accepted. 5. Schwaiger, S. et al. (2002) PhD Thesis in progress, University of Innsbruck, Austria.

Al92 An assessment of three Carpobrotus species extracts as potential antimicrobial therapeutics
E. Springfield a, W. Mabusela b, G. Amabeoku c and Q. Johnson d

a School of Pharmacy Traditional Medicine Unit, University of the Western Cape, Private Bag X17, Bellville 7535, South Africa.
b Department of Chemistry, University of the Western Cape, Private Bag Xl7, Bellville 7535, South Africa. c Department of
Pharmacology, University of the Western Cape, Private Bag X17, Bellville, 7535, South Africa. d The Applied Herbal Sciences
Programme and Department of Medical Biosciences, University of the Western Cape, Private Bag X17, Bellville 7535, South
Africa.

For centuries, indigenous people in South Africa have used a variety of medicinal herbs to treat chronic infec-
tions. This investigation focused on three Carpobrotus species, in an attempt to assess its potential antimicro-
bial activity.
Extracts of varying polarities of the plants were prepared and tested against Staphylococcus aureus,
Pseudomonas aeruginosa, Candida albicans and Mycobacterium smegmatis. For the disc diffusion method,
ciprofloxacin (40 ~g/disc) served as positive control for S. aureus, P. aeruginosa and M. smegmatis, whereas
amphotericin B (25 ~g/disc) was the control for C. albicans. A sample concentration of 10 mg/ml was used.
Minimum inhibitory concentrations (MIC) were determined by two-fold serial dilution. Phytochemical analysis was
done and showed the presence of flavonoids, hydrolysable tannins, phytosterols and aromatic acids. The ethyl
acetate extracts (21 ~I of 95 mg/ml) were used for bio-autography, together with TlC analyses and HPlC fin-
gerprinting.
Carpobrotus mellei, C. muirii and C. quadrifidus showed antimicrobial activity against S. aureus and M. smeg-
matis in the disc diffusion method and clear inhibition zones were observed on the TlC plates. HPlC finger-
printing of the three species showed similarities with common peaks detected at 366 nm, and provided a phy-
tochemical map of potentially important natural bioactives.
This investigation confirms that extracts of the three Carpobrotus species that are used as indigenous medicines,
exhibit anti-bacterial activity. This scientific information can serve as an important platform, for the development
of inexpensive, safe and effective natural anti-infective therapeutics.

Acknowledgements: The South African IAedical Research Council, the National Research and the Applied Herbal Sciences
Programme for financial support for this research.
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A193 Antibacterial activity of Hypericum atomarium Boiss. aerial parts
N. Menkovit a, K. Savikin-Fodulovit a, G. GojgiC-Cvijovit b, S. Tasit a, V. Vajs b, S. Milosavljevit c
a Institute for Medicinal Plants Research, TadeusaKoscuska 1, 11000 Belgrade, Yugoslavia. b Institute of Chemistry, Technology
and Metallurgy, Center for Chemistry. Njegoseva 12, 11000 Belgrade, Yugoslavia. C Faculty of Chemistry, University of Belgrade,
Studentski trg 16, 11000 Belgrade, Yugoslavia.

Hypericum atomarium Boiss. subsp. 0 geni (Bornm.) Hayek (Hypericaceae) is an endemic and rare plant species
which was not investigated untill now. Aerial parts in flowering phase were collected from natural locality near vil-
lage Manastir, Serbia in July 2001. Ethanolic (21.30%), (A), acetone (10.05%) (B) and chloroform (10.20%) (C)
extracts were obtained. Phytochemical screening using HPLC analyses (1,2) showed the presence of hypericin,
pseudohypericin, degradation products of hyperforin, flavonoids and xanthones in both A and B. Extract C con-
tained significant proportions of compound which according to UV and NMR data could be some degradation
product of hyperforin. Quantification of hypericin amount was done using UV-VIS spectrophotometry (3).
Antimicrobial activity was determined by agar dilution method (4). The amount of hypericin was relatively small
(0.041-0.053). Acetone extract contained higher amount of hypericin. The three extracts assayed were active
against Gram-positive microorganisms (Table 1), while antimicrobial activity against Gram-negative microorgan-
isms and fungi was not significant (MIC> 1000). High proportion of ','-pyrones and degradation products of hyper-
forin could explain its activity.

MIC(~gjml)
Microorganism A B C
Bacilus subtilis ATCC 6633 50 25 6.25
Bacillus IP5832 25 25 6.25
Micrococcus luteus ATCC4698 25 12.5 3.12
Staphylococcus aureus ATCC25922 25 25 6.2

References: 1. Menkovc N. et al. (2000) Planta Med. 66: 178. 2. Halzl J., et al. (1987) Dtsch. Apoth. Ztg. 127: 1227. 3. Ph.
Eur. III Ed., Sipp. 2001, Council of Europe, Strasbourg. 4. Ericsson HM. et al. 11971) Acta Pathol. Microbiol. Scand. Suppl 217: 3.

A194 Antimicrobial activity of selected plants representing organic and conventional culture
Piiivi Soderholm a, Heikki Vuorela a, Raimo Hiltunen a and Pia Vuorela b

a Department of Pharmacy,Divisionof Pharmacognosy,P.O.Box 56, FIN-00014 UniverSityof Helsinki,Helsinki,Finland.b Department
of Pharmacy,Viikki Drug Discovery TechnologyCenter, P.O.Box 56, FIN-00014 University of Helsinki,Helsinki,Finland.

Plant phenols have several functions in plants, e.g. protection of the plant against diseases and oxidative stress.
The amount of phenols in a plant seems to depend on the environmental and growing conditions of the plant; wild
berries synthesize more phenols than the ones cultivated conventionally in garden. In organic culture all chemi-
cal fertilizers, pesticides and herbicides are declined and, unlike in the conventional culture, the organic plants
have to exert themselves against weeds, pathogens and harmfull insects. This might cause them to synthesize
more phenols than they conventionally do.
50 plant samples including both organically and conventionally grown food plants and a range of nine different
microbial species were selected for the study. The plants were extracted (MeOH) and antimicrobial screening
tests were performed using agar diffusion method (1). The most significant differences were found between
organically and conventionally cultivated garlic against Eschericia coli, Staphylococcus epidermis, Micrococcus
luteus, Bacillus subtilis, Candida albicans and C. krusei. In these cases the antimicrobial activity of organic gar-
lic was stronger than that of conventional garlic. E.g. the inhibition zones of organic garlic were 36 mm against
C. albicans and 29 mm against C. krusei. The representing values for conventional garlic were 34 and 26 mm.
Amphotericin B (positive control) failed to inhibit the growth of C. albicans but agaist C. krusei the inhibition zone
was 14 mm.
In many cases no antimicrobial activity could be detected which is probably due to the lower proportion of antimi-
crobial compounds in vegetables compared to that of herbs and spices. Thus, in these cases the difference
between organic and conventional plant samples remained as well minor or absent.
The differences in antimicrobial activity can be due to phenols in the plants but further investigation is needed.
As a next step, the most active plant samples will be fractionated in order to discover and characterize the active
compounds.

Reference: 1. Rauha, J-P et al. (2000) In!. J. Food Microbiol. 56: 3-12.
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A195 Composition and antimicrobial activity of the essential oils of several Spanish wild-growing plants
J. Altareios a, S. Salido a, P. Garcia-Pareja b, A. Lara b, M. Nogueras a and A. Sanchez a
a Departamento de Quimica Inorgimica y Organica. Facultad de Ciencias Experimentales, Universidad de Jaen, 23071 Jaen,
Spain. b R&D Department, Domca S.A., Camino de Jayena sin, 18620 Alhendin (Granada), Spain.

The aim of this work was to study the antimicrobial activity of the essential oils of a selection of plants growing
wild in Spain as a part of a more general collaboration programme between the University of Jaen and Domca
SA on the search of naturally occurring compounds with potential applications in the food industry.
The studied essential oils were obtained by conventional steam distillation of air-dried plant material of Lavandula
latifolia Med., Thymus mastichina L., Thymus zygis Loef!., Juniperus oxycedrus ssp. badia (H. Gay) Debeaux and
Artemisia herba-alba Asso ssp. valentina (Lam.) Marc!. These oil samples were screened for the antimicrobial
activity by the agar diffusion methodology from cellulose-disc (1) against bacteria (Staphylococcus aureus,
Bacillus cereus, Escherichia coli), yeast (Candida krusel) and fungi (Geotrichum candidum, Penicillium sp.,
Penicillium italicum, Aspergillus niger), as much as collection or isolated strains from different foodstuffs.
The qualitative and quantitative analyses of these oils were carried out by capillary GC and GC-MS in combination
with retention indices. Main components of L. latifolia were linalool, 1,8-cineole and camphor. The T. mastichina
oils were dominated by l,8-cineol and the T. zygis oils by thymol or p-cymene (depending on the plant pheno-
logical stage). Both leaf and berry J. oxycedrus ssp. badia essential oils were mainly composed of n-pinene and
lesser amounts of manoyl oxide and myrcene, respectively. The oils of A. herba-alba ssp. valentina belonged to
the davanone and 1,8-cineole chemotypes.
From the 13 oils, some kind of activity was detected in 7 of them, from which the essential oils of T. zygis showed
the broadest activity spectrum (5. aureus, B. cereus, E. coli, C. krusei, G. candidum, P. italicum). The following
in interest were the essential oils from leaves of J. oxycedrus and from flowering parts of A. herba-alba.

References: 1. Bauer, AW. et al. (1966) Amer. J. Clin. Path. 45: 493-496.

A196 Antimicrobial activity of some selected species of genus Nigella
L. Kokoska a, V. Rada a, T., Vanek b, A. NeDovim b
a Czech University 01 Agriculture in Prague, Kamycka 129, Praha 6-Suchdol, Czech Republic. b Institute 01 Organic Chemistry
and Biochemistry AS CR, Flemingovo nam. 2, 166 10 Praha 6, Czech Republic.

The genus Nigella (family Ranunculaceae) is represented by species of Mediterranean-western Asian origin as
annuals species. Nigella sativa is the most studied species and its seeds were investigated for their wide forms
of biological activities as antimicrobial (1), spasmolytic, bronchodilator (2), anti-inflammatory, analgesic (3),
antioxidant (4) and antitumour (5) activity. All above mentioned biological activities showing on an important role
of Nigella sp. in phytomedicine and in traditional medicine in the Islamic countries (6). Most of the biological activ-
ities are attributed to the quinone constituents, of which the thymoquinone is more abundant compound (7). The
antimicrobial activity of thymohydroquinone was determined by (8). We have compared antimicrobial activity of
selected species of Nigella genus against selected bacterial strains and yeast in the preliminary study.
The antimicrobial activity of crude ethanolic extracts from Nigella sativa, N. damascena and N. arvensis seeds
was tested against Escherichia coli, Bacillus cereus, Staphylococcus aureus, Pseudomonas aeruginosa, and
Candida albicans by the disc diffusion test. However, the extracts showed wide spectrum of antimicrobial activ-
ity, they differ significantly in their activity against tested strains of microorganisms. The extracts from seeds
showed a promising effect against gram-positive bacteria.

Acknowledgement This work is supported by GACRproject no: 205/02/0252, COST843.1 and Researchproject no: Z4 055 905.
References: 1. Morsi N.M. (2000). Acta Microbiol. Pol. 49: 63-74. 2. Gilani A.H. et al. (2001) J. Pak. Med. Assoc. 51: 115-
20. 3. AI-GhamdiM.S. (2001) J. Ethnopharmacol. 76: 45-8. 4. Burits M., Bucar F. (2000) Phytother. Res. 14: 323-8. 5. Kumara
S.S., Huat, B.T. (2001) Planta Med. 67: 29-32. 6. Riaz M. et al. (2000) Hamdard Medicus 39: 40-45.7. EI-DakhakhnyM. (1963)
Planta Med. 11: 465-470. S. EI-Allyl et al. (1975) Pharmazia 30: 109-111.
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Al97 Bio-transformed flavonoids and their antimicrobial activity
F. Mellou b, H. Stamatis a, F.N. Kolisis b, D. Lazari a and H. Skaltsa C

a Laboratory of Biotechnology, Department of BiologicalApplications and Technologies, University of loannina,45110 loannina,Greece.
b Laboratory of Biotechnology, Department of Chemical Engineering, Technical University of Athens, 15780 Greece. C Department of
Pharmacognosy & Chemistry of Naturai Products, School of Pharmacy, Panepistimiopolis, Zografou, 15771 Athens, Greece.

Chrysoeriol-7 -0-["1-0-(3" -E-p-coumaroyl)-glucopyranoside and chrysoeriol-7 -[6'" -O-acetyl-{:i-O-allosyl-( 1~ 2)-/:i-0-glu-
copyranoside] were previously isolated from the aerial parts of two greek endemic plants: Stachys swainsonii
ssp. argolica (Boiss.) Phitos and Oamboldt and Stachys swainsonii ssp. swainsonii, respectively (1, 2). In order
to change the hydrophobic/hydrophilic balance of these flavonoids the enzymatic esterification of each com-
pound was performed with vinyl-Iaurate using immobilized Candida antarctica lipase (Novozyme) in anhydrous
tert-butanol at 552C. The enzymatic acylation was followed by measuring the formation of flavonoids-esters by
reversed-phase HPlC. The mixture of each natural flavonoid and its derivative was separated by prep. TlC. The
antibacterial activity of the natural products as well as of their derivatives was evaluated against two Gram-posi-
tive strains: Staphylococcus aureus ATCC 25923 and Bacillus subtilis BBl 12084, and two Gram-negative
strains: Escherichia cof! ATCC 35218 and Pseudomonas aeuroginosa ATCC 27853, using the dilution method
(3). According to the results, the derivatives show an enhanced antibacterial activity probably due to their higher
lipophilicity compared to the isolated compounds.

References: 1. Persson, D. (1981) Biosystematics of Stachys swainsonii Benth. (Lamiaceae) and its relations to some other
chasmophytic Stachys species. Ph.D. thesis. University of Lund, Lund, Sweden. 2_ Georgakopoulos, P.(2001) Chemosystematic
investigation of the group of Stachys swainsoni Benth. (Lamiaceae) based on flavonoids. Ms, S., University of Athens, Athens,
Greece. 3. Janssen, A.M. et al. (1987) Planta Med., 53 (5): 395-398.

Al98 Enzymic production of acidic xylo-oligosaccharides with antimicrobial activity
P. Christakopoulos a, P. Katapodls a, D. Kekos a, B.J. Macris a, H. Stamatis b, P. Kyriazopoulos c, S. Golegou C

and H. Skaltsa d

a Biotechnology Laboratory, Department of Chemical Engineering, National Technical University of Athens, Zografou Campus,
Athens 15780, Greece. b Laboratory of Biotechnology, Department of Biological Applications and Technologies, University of
loannina, 45110 loannina, Greece. C Patission General Hospital, Microbiological Department, Chalkidos 15, 11143, Athens,
Greece. d Department of Pharmacognosy & Chemistry of Natural Products, School of Pharmacy, Panepistimiopolis, Zografou,
15771 Athens, Greece.

Neutral and acidic oligosacchafldes were obtained from Birchwood xylan (commercial product by Sigma
Chemical Co.) by treatment with a Thermoascus aurantiacus family 10 and a Sporotrichum thermophile family
11 endoxylanases. The main difference between the products liberated by xylanases of family 10 and 11 con-
cerned the length of the products containing 4-O-methyl-0-glucuronic acid. The xylanase from T. aurantiacus lib-
erate from glucuronoxylan an aldotetrauronic acid as the shortest acidic fragment in contrast with the enzyme
from S. thermophile which liberated an aldopentauronic acid. Acidic xylooligosaccharides were separated from
the hydrolysate by anion-exchange and size-exclusion chromatography (SEC) and the primary structure was deter-
mined by 13C NMR spectroscopy.
The compounds were tested against Helicobacter pylori. Ten randomly selected clinical strains from gastric biop-
sies and one reference strain (ATCC 43504) were used for this study. The HP of approximately 5 x 105 CFU were
inoculated into brain-heart infusion broth (bioMerieux 51009) and the tests were performed on 96-well dishes cul-
tured microaerobically for 3 days at 370C in an anaerobic jar. The MIC was taken as the lowest concentration of
each compound that inhibited visible growth. One of the tested compounds proved to have a moderate activity.

50th Annual Congress of the Society for Medicinal Plant Research POSTERS A



182 Rev,,!a de F,!oterapta 2002; 2 (51)

A199 Isolation of antimicrobial fractions from a root extract of Terminalia sambesiaca
P. Fyhrauist a.c, P. Vuorela b, H. Vuorela a, L. Mwasumbi d, C.-A. Haeggstriim C and R. Hiltunen a
a Division of Pharmacognosy, Department of Pharmacy, P.O. Box 56, FIN-00014 University of Helsinki, Finland. b Viikki Drug
Discovery Technology Center, Department of Pharmacy, P.O. Box 56, FIN-00014 University of Helsinki, Finland. C Department of
Ecology and Systematics, P.O. Box 65. FIN-00014 University of Helsinki, Finland. d Department of Botany, University of Dar es
Salaam, P.O. Box 35060, Dar es Salaam, Tanzania.

The East and South African Terminalia sambesiaca grows into a tall forest tree, up to 39 m high, and is found in
rain and riverine forests. It is used in traditional medicine in East Africa, where the powdered rootbark is mixed
with porridge and eaten for bloody diarrhoea (1). The stembark has been found to show antibacterial activity
against Staphylococcus aureus, Salmonella typhi and Shigella boydii (2), and this result is in agreement with those
we have obtained. We found that methanolic crude extracts of the roots of T. sambesiaca were considerably
active against both gram-positive and -negative bacteria as well as against Candida albicans (3).
On the basis of an antimicrobial screening (3) of six species of Combretum and four of Terminalia, collected from
Tanzania, we have chosen Terminalia sambesiaca for the isolation of antimicrobial active fractions and com-
pounds. Six fractions have been isolated from a methanolic root extract of T. sambesiaca with the aid of RP-
MPLC. Gradient elution was performed, with an eluent containing an increasing concentration of MeOH. The frac-
tions were combined into six fractions according to results obtained from RP-TLC. Fractions have been tested
for antimicrobial activity, and it was found that especially the fractions containing the most polar compounds were
good inhibitors against Enterobacter aerogenes, Micrococcus luteus and Staphylococcus aureus, but also the
other fractions showed activity. We aim at bioactivity-guided isolation of the antimicrobial active molecules with
HPLC coupled to microplate fractionation.

References: 1. Chhabra SC, et al. (1989) J. Ethnopharmacol. 25: 339 - 359. 2. Chhabra SC, et al. (1981) J. of African
Medicinal Plants 4: 93-98. 3. Fyhrquis: P, et al. (2002) J. Ethnopharmacol. 79: 169·177.

A200 New antifungal and antibacterial thymol derivatives from Blumea gariepina
A. Guntern a, J.-R. loseta, E.F. Oueiroz a, S. Mavi band K. Hostettmann a
a Institut de Pharmacognosie et Ph)tochimie, Universite de Lausanne, BEP, CH-1015 Lausanne, Switzerland. b Dept. of
Pharmacy, University of Zimbabwe, Harare, Zimbabwe.

The dichloromethane extract of the aerial parts of Blumea gariepina was demonstrated active against the phy-
topathogenic fungus Cladosporium cucumerinum. In order to rapidly identify the active principles, the crude
extract was analysed using LC/UV/MS and LC/UV/NMR and all peaks were collected and submitted to antifun-
gal bioautography assays (1). This approach led to the isolation of a new thymol derivative (1), together a known
thymol derivative (2). The structures were elucidated by spectrometric methods including ESI-HR, EI, D/CI mass
spectrometry, lH, 13C and 2D NMR experiments. The thymol derivatives demonstrated antifungal activities
against Cladosporium cucumerinum and Candida albicans and antibacterial activity against Bacillus subtilis.
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Acknowledgements: The authors wou,d like to thank the Swiss National Science Foundation for financial support (grant number
2000·063670.00 to K. Hostettmann).
Reference: 1. Queiroz, E.F. et al. (2002) J. Chromatogr., in press.
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A201 3-Hydroxy-4-phenyl-2-butanone in Greek bee-honeys and its antimicrobial activity
E. Melliou a, E. Stratis a, S. Karabournioti band I.B. Chinou a
a Dept of Pharmacognosy·Chemistry 8f Natural Products, University of Athens, University Campus of Zografou, GR·15771,
Athens, Greece. b "Attiki" Bee·Culturing Company, 18 Arkadias sIr., Peristeri, Athens, Greece.

As a part of a systematic research on the chemical composition and on biological activities of the famous,
through Antiquity, Greek bee-honeys, and as it has been observed an increasing interest in its use in traditional
Mediterranean food; we report in this study the detection and isolation of 3-hydroxy-4-phenyl-2-butanone in five,
among forty, Greek honeys. The above referred hydroxyketone has never been detected before, in any kind of
bee-honeys, and it has been found as a natural product only in wine (1) and among the flower volatiles of Wisteria
floribunda (Fuji) and Mimusops e/engi (2), both plants growing in Japan and Malaysia, respectively.
Forty Greek mono- and unifloral bee-honeys samples produced in thirty different regions of Greece, were studied
for their volatile secondary metabolites. In five, among the examined samples, 3-hydroxy-4-phenyl-2-butanone was
detected in concentrations ranging from 12.98 to 68.29%. The compound was isolated and identified by spec-
tral means (l0, 20 NMR). The antimicrobial activities of samples containing the ketone and of pure isolated com-
pound were determined, using the dilution technique, by measuring the MIC of them, against two Gram-positive
bacteria: S. aureus and S. epidermidis, four Gram-negative bacteria: E. coli, E. cloacae, K. pneumoniae and
P. aeruginosa and three pathogenic fungi Candida albicans, C. tropicalis and C. glabrata, all of them strains of
ATCC. Through the antimicrobial screening, the bee-honeys as well the characteristic hydroxyketone, proved to
be significantly active against all nine tested microorganisms (MIC values 0.15-3.2 mgjmU. The results of our
studies suggest that the activity of the studied bee-honeys can be attributed, at least in part, to the existence of
the isolated hydroxyketone.

Acknowledgements: This study was supported by the General Secreteriat of Research and Technology of Greece (PAVETpro)-
ect), as well as by "Attiki" A. Pittas, Bee-CulturingCompany.

References: 1. Sakato K.H.et al. (1975) Am. J. Enol.Vitic. 26:70-74. 2. Wong K.C.,TengY.E.(1994) J. Essen!.Oil Res.6:453-458.

A202 In vitro susceptibility of Chlamydia pneumonia to red wine extracts and resveratrol
G.B. Mahadva.b, C. Schriever a, L.R. Chadwick b, S.L. Pendland a
a Department of Pharmacy Practice, b Program for Collaborative Research In the Pharmaceutical Sciences, University of Illinois
at Chicago, 833 S. Wood Street MIC 877, Chicago, IL 60612, USA.

Coronary heart disease (CHO) remains the number one cause of death globally, with approximately 12 million
people dying annually due to its consequences. Recent research idicates that atherosclerosis has an infectious
component, and seroepidemiological data indicate that there is a strong association between chronic Chlamydia
pneumoniae (CP) infections and CHO. CP is an intracellular gram-negative pathogen and is known as a leading
cause of human acute respiratory tract infections worldwide. The infection generally starts in the respiratory tract
and probably disseminates systemically in the blood stream within alveolar macrophages. Our previous investi-
gations have demonstrated that red wine and resveratrol (3,4',5-trihydroxystilbene), a phytoalexin found in grape
skin, inhibit the growth of another gram-negative bacterium, Helicobacter pylori in vitro. In this report, the activi-
ty of various red wine extracts and resveratrol were assessed on the proliferation of Chlamydia pneumoniae in
Hep 2 cells in vitro. Both the methanol soluble and methanol-insoluble extract of red wine inhibited the growth of
C. pneumonia, with a minimum inhibitory concentration range of 100-500 ~gjml. Resveratrol also inhibited the
growth of two C. pneumonia strains with an MIC range of 6.25 to 50 ~gjml, thereby demonstrating significant
activity. This work suggests that in addition to other biological mechanisms, red wine and resveratrol may reduce
cardiovascular risk by inhibiting the growth of C. pneumonia.

References: 1. Mahady GB et al. (2000) Amer. J. Gastroenterol. 95:1849.
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A203 The effect of medicinal plant extracts from Thailand and Sri Lanka on the growth of Helicobacter
pylori in vitro
S. Bharmapravati a, G.B. Mahady t.e, M.l.Thabrew d, S.L. Pendland e
a Department of Plant Science, Faculty of Science, Mahidol University, Rama IV Road, Bangkok, Thailand 10400; b Department
of Pharmacy Practice, C Program for Collaborative Research In the Pharmaceutical Sciences, University of Illinois at Chicago,
833 S. Wood Street MIC 877, Chicago, IL 60612, USA. d Department of Biochemical and Clinical Chemistry, Faculty of
Medicine, University of Kelaniya, Ragama, Sri Lanka.

Helicobacter pylori (HP) a gram negative bacterium, is recognized as being the primary etiological agent respon-
sible for the development of gastritis, dyspepsia, and peptic ulcer disease (PUD). In developing countries, where
the incidence of HP infection may be as high as 80-100%, plant-based medicines are often the only therapeutic
agents available for treatment. In Thailand and Sri Lanka, numerous plants are used for the treatment of a wide
range of gastrointestinal ailments, including peptic ulcer disease. As part of an ongoing screening program, we
have assessed the in vitro susceptibility of 18 strains of Helicobacter pylori to methanol extracts of 21 Thai and
3 Sri Lankan medicinal plants used traditionally for treatment of PUD. Methanol extracts of Myristica fragrans (aril
or fruit) had a minimum inhibitory concentration (MICgo) of 12.5 ~g/ml; Barringtonia acutangula (leaf) and
Kaempferia galanga (rhizome) had an MIC50 of 25 ~g/ml; Cassia grandis (leaf), Cleome viscosa (leaf), Myristica
fragrans (leaf), Syzygium aromaticum (leaf) and Anisomeles indica (leaves and stems), had MIC50 of 50 ~g/ml.
Methanolic extracts of botanicals with a MIC50 of 100 ~g/ml included Pouzolzia pentandra (leaf), Cycas siamen-
sis (leaf), Litsea elliptic a (leaf) and Melaleuca quinquenervia (leaf).

A204 In vitro anti-Helicobacter pylori activities of methanol extract of Eucalyptus grandis
B.A. Adeniyi a, B.C. Onwubuche a and O. Ekundayo b

a Department of Pharmaceutical Microbiology and Clinical Pharmacy, College of Medicine and b Department of Chemistry,
University of Ibadan, Ibadan, Nigeria. E-mail: baadeniyi@skannet.com.

The etiologic agent of peptic ulcer, duodenal ulcer, chronic gastritis, gastric adenocarcinoma and related gas-
troduodenal disorders has been traced to Helicobacter pylori. Current therapy have not yielded much success
as cases of bacterial resistance, side effects, non-patients compliance and consequent relapse of H. pylori infec-
tions have been reported (1). Hence the aim of this work is to establish the anti-H. pylori activity of Eucalpytus
grandis, a medicinal plant used in the treatment of gastrointestinal problems. Crude hexane and methanol
extracts of E. grandis stem bark were screened against a standard strain ATCC 43504 and ten clinical strains
of H. pylori (UCH 97001, UCH 97002, UCH 97009, UCH 98020, UCH 98026, UCH 99039, UCH99041, UCH
99045, UCH 99050 and UCH 99052) for antibacterial activity using agar diffusion method on Mueller-Hinton agar
supplemented with defibrinated horse blood and grown in a microaerophilic incubator (2). Hexane extract was
less active compare to the methanol extract. All the strains except UCH 97002 and UCH 98020, were inhibited
by the methanol extract to varying degrees. The minimum inhibitory concentration (MIC) against the susceptible
strains tested ranged between 0.39 and 1.56 mg/ml.
The effect of the methanol extract was tested on the urease activity using alkali metric assay (3). Urease activity
of the three strains tested decreased with increase in the concentration of the extract. The greatest inhibition of
urease activity was observed with UCH 97009. The effect of the methanol extract on microbial cell surface
hydrophobicity (CSH) was determined by salt aggregation test (SAT) (4). The addition of the methanol extract
enhanced cell aggregation of seven of the H. pylori strains leading to a decrease in the CSH of the H. pylori. The
SAT titre decreased from >3 to < 1.5 for five of the strains and to < 3 for two of the strains.
Phytochemical screening of the plant revealed the presence of tannins, essential oils and saponins, but not alkaloids.

Acknowledgement: The authors wish to acknowledge the University of Ibadan for the SRG.
References: 1. David S. (1996) Pharmaceut. J. 257: 720-722. 2. Diker K.S. and Hscelik G. (1994) Let. Appl. Microbiol. 19:
299-300.3. Mobley H.L.T. and Cortesia M.J. (1998) J. Clin. Microbiol. 26: 831-836. 4. Ljungh A.I. and Brown A. (1985) Surface
hydrophobicity of coagulase negative stapylococci determined by the salt aggregation test (SAT) In: The Staphylococci. (J.
Jeljaszewicz. ed). pp. 151-161. G. Fischer Verlag Stuttgart.
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A205 Assessing the role of bark in traditional medicine in KwaZulu-Natal, South Africa: fact and fiction in
the literature
O.M. Grace a, J. van Staden a, H.D. V. Prendergast band A.K. Jager C

a Research Centre for Plant Growth and Development, University of Natal Pietermaritzburg, Private Bag XOI Scottsville 3209,
South Africa. b Centre for Economic Botany, Royal Botanic Gardens, Kew, Surrey TW9 3AB, United Kingdom. C Department of
Medicinal Chemistry, Royal Danish School of Pharmacy, 2 Universitesparken, 2100 Copenhagen 0, Denmark.

The extensive use of bark products is characteristic of South African traditional health care. This study consid·
ered the medicinal role of bark in KwaZulu·Natal, according to knowledge recorded in the literature. One hundred
and eighty plant species, representing 50 families and 108 genera, were identified in thorough literature surveys.
An electronic database was designed to accommodate searchable information pertaining to each taxon. Data
from the literature were entered into several categories: vernacular plant names used in the region; usage in the
province and southern Africa; field descriptions, anatomical and biochemical properties of the bark; conservation
status of each species; and miscellaneous notes. Parameters were set to ensure that data applied explicitly to
the medicinal purpose or properties of bark used in KwaZulu-Natal. Interesting trends in the ethnobotany, phar-
macology and conservation status of these species were noted. Limitations in the specificity of information in the
literature were found to impress strongly on the volume and quality of knowledge captured in the database. The
authors highlight some problems encountered with the literature in this study.

A206 Medicinal plants with antifungal activity against Candida albicans
M.L. Motsei, K.L. Lindsey, A.K. Jager and J. van Staden
Research Centre for Plant Growth and Development, School of Botany and Zoology, University of Natal Pietermaritzburg, Private
Bag X01, Scottsville, 3209, South Africa.

Candida was discovered more than a century ago as a causative organism of oral thrush. In HIV patients, the
presence of oral candidiasis is the earliest opportunistic infection. The distribution of candidiasis lesions associ-
ated with HIV infections are primanly a reflection of the specific change of the host's immune responses caused
by the virus (1). Over twenty South African medicinal plants were screened using a modification of the NCCSL
broth microdilution antifungal test (2). The plants were screened against Candida a/bicans' standard strain ATCC
10231 and two clinical isolates from a 5 month old baby and an adult. Water, ethanol, ethyl acetate and hexane
extracts, resuspended to 50 mg/ml were tested. Allium sativum L. and Tulbaghia vio/acea L. bulbs had MIC val-
ues of 0.56 mg/ml and 3.25 mg/ml respectively, whilst Polyga/a myrtifolia L. leaves and Glycyrrhiza g/abra L.
root sticks had MIC values of 1.56 mg/ml when test against the 5 month isolate. The activity of the extracts dif-
fered with the different strains, where the 5 month strain was more susceptible to the extracts and the standard
strain being the least susceptible. Fresh water extracts stored at 4°C, 23°C and 33°C over a period of a week,
were used to determine the stability of these extracts. A. sativum L. and T. violacea L. maintained activity at 4°C,
but not at higher temperatures, whereas P. myrtifolia L. and G. glabra L. lost activity within a day even at 4°C.
The stability tests where performed using the standard strain. The active compounds were located on TLC plates
using the bioatuographic assay. The unpleasant taste of the two garlic species, could however not be masked,
and as the smell following the eating of the garlic would lead to HIV- patients being recognised, these two plants
where not considered for further investigation. Therefore P. myrtifolia L. and G. glabra L. are being further inves-
tigated for use as an oral mouthwash in clinics and homes.

Reference: 1. Fan·Harvard,P. et al. (1991) Antimicrob. Agents and Chemother. 35: 2302·2305. 2. Espinell-Ingroff,A., Pfaller,
M. A. (1995). Antifungal Agents and Susceptibility Testing. In Manual of Clinical Microbiology, 6th edition, editors Murray, P.R.et
al. ASM Press. Washington D.C.
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A207 Storage of frequently used South African medicinal plants
G.I. Stafford, J. van Staden and AK. Jager
Research Centre for Plant Growth and Development. School of Botany and Zoology. University of Natal Pietermaritzburg, Private
Bag X01, Scottsville 3209, South Africa.

Approximately 19 500 tonnes of plant material are traded per annum in South Africa, with an estimated value of
more than US$ 60 million (R420 million) (1). The development of traditional medicinal plants as crops for small-
scale farming and the general development of traditional medicine calls for investigation into the post-harvest
physiology of these plants. Plant materials from nine popular South African medicinal plants (Alepidea amatym-
bica Eckl. & Zeyh, Leonotis leonurus (L.) R. Br., Drimia robusta Bak., Vernonia colorata (Willd.) Drake, Scilla natal-
ensis Planch., Eucomis autumnalis (Mill.) Chitto subsp. autumnalis, Bowiea volubilis Harv. ex Hook. f., Helichrysum
cymosum (l.) D. Don and Siphonochl/us aethiopicus (Schweinf.) B. L. Burtt.) were stored for three and twelve
months respectively and changes in chemical composition and biological activity then determined using TLC-fin-
gerprinting and in vitro bioassays. The COX-1 anti-inflammatory bioassay (2), minimum inhibitory concentration
micro-titre-plate antibacterial bioassay (3) and the bio-autographic bioassay were used to determine changes in
biological activity. Changes in chemical composition and biological activity were mainly observed after one year
of storage. Of the plant extracts tested for anti-inflammatory activity the ethanol extracts generally yielded high-
er activity. S. natalensis and B. vo/ubi/ls both showed an increase in anti-inflammatory activity after storage where-
as S. aethiopicus, H. cymosum, D. robusta and V. colorata showed a loss in activity after storage. In general
there was a marked decrease in anti-inflammatory activity and in most cases no change or even an increase in
antibacterial activity. This was accompanied by visual changes in chemical composition on TLC-fingerprints and
antibacterial bio-autographic plates. Accelerated ageing studies (storage at high temperature and high humidity)
were subsequently conducted on four plant extracts. This method proved successful in speeding up the ageing
process and provided further insight into the changes that occurred during storage. The various active compo-
nents from these four extracts in both the fresh and aged material are being isolated in order to determine their
structure.

References: 1. Manders, M. (1997). The Marketing of Indigenous Medicinal Plants in South Africa: A case study in KwaZulu-
Natal. Institute of Natural Resources, Pietermaritzburg. 2. Jager, A.K., et al. (1996). J. Ethnopharmacol. 52: 95-100. 3. Eloff,
J.N. (1998). Planta Med. 64: 711-713.

A208 Antifungal activity of Oudemansiella sp_ (Basidiomycetes)
H. Vahidi and M. Ahmadi
School of Pharmacy, Shaheed Beheshti University of Medical Sciences, P.O.Box: 14155 - 6153, Tehran, Iran.

It is evident that the increasing in serious fungal infection, the toxicity and adverse effects seen with the most
active and broad - spectrum compound amphotericin B, and the possibility of resistance developing to azole,
new antifungal agents are needed (1). The basidiomycetes (mushrooms) are valuable as a gene pool sources,
which has not yet been the subjected for any possible antifungal activity.
During the course of our screening for antifungal agents produced by basidiomycetes 20 mushroom were exam-
ined. All fungi were collected from the north of Iran and tissue culture for each fungus was carried out to pro-
duce vegetative form. Each culture was grown in liquid culture medium (malt extract). Cultures were extracted
with ethyl acetate and subjected for antifungal activity. For the preliminary assay 100 ~gjml of extract was used.
Different fungi including, C. albicans, C. lipolytica, A niger, Cladosporium sp. and Fusarium sp. were also used
as test organisms.
Of 20 isolate, one fungus showed strong activity against test organisms especially A niger and Cladosporium
sp. at the concentration of 25 ~gjml culture extract. Activity against other organisms was observed at the con-
centration of 50 ~gjml culture extract and higher (C. albicans 100 ~gjml, C. lipolytica 75~gjml and Fusarium sp.
100 ~gjml). The results obtained from our experiments showed the fungus is rich sources of antifungal agents
especially against spore producing fungi. The fungus was also identified to the level of genus as Oudemansiella
sp.

References: 1. Pfaller, M. (1992). The changing nature of fungal infections - challenges and opportunities, IBC Technical
Service Ltd.
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A209 Fungitoxic activity (in vitro) of six plants used in Kenyan traditional medicine for treatment of skin dis-
eases
Rhoda Kariba and P.J. Houghton
Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SEI 9NN.

Methanolic extracts of the traditionally used medicinal plants, Grewia similis roots (Tiliaceae) GS, Margaritaria dis-
coidea fruits MD (Euphorbiaceae), Myrianthus holstii leaves MH (Moraceae), Pergu/aria daemia aerial parts PD
(Asclepiadaceae), Premna recinosa leaves PR (Verbenaceae) and Solanum arundo fruits SA (Solanaceae) were
investigated for antifungal activity against four dermatophytic fungi, Trichophyton mentagrophytes (TM),
Microsporum gypseum (MG), Trichophyton interdigitale (TI), Epidermophyton f/ocossum (EF) and the yeast
Candida albicans (CA). The antifungal activity was investigated by the disc diffusion assay (Results in Table 1) and
by serial dilution to determine the Minimum Inhibitory Concentration MIC (Table 2). Extracts from MD exhibited
the highest inhibitory effects against all the test pathogens. Extracts from PD did not inhibit the growth of any of
the test pathogens.
Table 1. Zoneof inhibition(mm)for enacts Table 2. MIC(mg/mLJfor extracts using

uSingthe disc diffusionassay the senal dilutionassay
Extract TM MG TI EF CA Extract TM MG TI EF CA
GS 20 8 0 0 10 GS 40 40 >40 >40 20
MD 22 20 20 16 10 MD 1.25 1.25 0.62 2.5 10
MH 0 0 0 0 12 MH >40 >40 >40 >40 20
PD 0 0 0 0 0 PD >40 >40 >40 >40 >40
PR 12.5 11 8 12 8 PR 40 40 40 40 40
SA 20 14 18 14 10 SA 20 40 20 40 40
Chlortromazole 20 18 20 17 18

Acknowledgements: Royal Society for Financial Support.

A210 New antifungal diterpenes from Hypoestes serpens (Acanthaceae)
L. Rasoamiaranjanahary a,b, D. Guilet a, A. Marston a, F. Randimbivololona band K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-I015 Lausanne, Switzerland. b Laboratoire de
Pharmacologie Generale et de Pharmacocinetique, Universite d'Antananarivo, BP 8351,101 Antananarivo, Madagascar.

Hypoestes serpens (Vahl) R. Sr. (Acanthaceae) is a Malagasy medicinal plant used for the treatement of high
blood pressure, Previous work reported the isolation of an original fusicoccane diterpenoid from the aerial parts
of this plant (1).
As part of our work on the isolation and identification of new antifungal compounds, the leaves of Hypoestes ser-

pens were investigated. In preliminary assays, the dichloromethane crude
extract of the leaves exhibited antifungal activity against both Cladosporium
cucumerinum and Candida albicans. In order to determine the active com-
pounds, bioautographic TLC assay-guided fractionation of this extract was

17 performed, leading to the isolation of four new isopimarane diterpenoids:
1, 14-dihydroxyisopimara-7, 15-diene (1), 14-hydroxyisopimara-7, 15-dien-l-one,
7-hydroxyisopimara-8(l4), 15-dien-l-one, 7-hydroxyisopimara-8(9),15-dien-14-one.
A clerodane diterpene which was previously identified in the Indian aquatic herb
Sagittaria sagittifolia (Alismataceae) (2), was also isolated.
The structures of all compounds were determined by means of spectrometric
methods including 10 and 2D NMR experiments and MS analysis. Finally, their
relative configurations were established from NOESY spectra.

19 1

Acknowledgement: We wish to thank the Swiss Confederation for a scolarship to the first author.
References: 1. Andriamihaja, B. et al. (2001) J. Nat. Prod. 64: 217-218. 2. Sharma, S.C. et al. (1984) Phytochemistry 23:
1194-1196.
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A211 Antifungal activity of three plants from Nor-Yauyos (Peru)
M.I. Calvo a. A. Marston b, K. Hostettmann b, E. Casanova c, G. Cantera c, J.M. Garcia-Mina c, M. Fernandez a

a Dpto. Farmacia y Tecnologia Farmaceutica (Farmacognosia) Facultad de Farmacia, Universidad de Navarra, C/ Irunlarrea n' 1,
31008 Pamplona, Spain. b Institute of Pharmacognosy and Phythochemistry, University of Lausanne, CH-IOI5 Lausanne.
Dorigny, Switzerland. C Dpto. 1+0 Inabonos SA Grupo Rouwier, E·31160· Navarra, Spain.

Chuquiraga spinosa (R. et P.) D. Dou, Jungia paniculata A. Gray and Perezia pinnatifida Lag. (Asteraceae) are
medicinal plants widespread found in the Andes between 2500 and 3500 m of altitude. Dichloromethane,
methanol and water extracts were prepared using the whole plant of C. spinosa and J. paniculata and roots of
P. pinnatifida. Extracts of three plants have been evaluated for their antifungal activity against Cladosporium cuc-
umerinum, Alternaria alternata, Botrytis cinerea, Penicillium expansum and Rhizopus stolonifer.
Direct bioautography, where the microorganisms grow directly on the thin layer chromatography (TLC) plate, is
one of the most efficacious assay for the detection of antifungal compounds against C. cucumerinum.
Dichloromethane extract of P. pinnatifida roots (l 00 ~g) and water extract of the whole plant of C. spinosa (l00
~g) showed high antifungal activity against this plant pathogenic fungi.
Strains of A. alternata, P. expansum, B. cinerea and R. stolonifer were grown in PDA (potato dextrose agar)
media. All media were autoclaved and inocuolated with two different doses of extracts (250 and 1000 ppm).
None of the extracts showed significant inhibition against A. alternata and P. expansum. All the extract present-
ed activity against B. cinerea being the dichloromethane extract of P. pinnatifida the most active. Dichlorometane
and methanol extracts of P. pinnatlfida also inhibited the growth of R. stolonifer.

A212 Pronounced antifungal activity of Aphanamixis polystachya (Meliaceae) extracts due to nymania 1
and the novel diterpene-acid vienkosaic-acid
M. Adams a, C. Seger b, M. Bacher b, S. Vayrodaya c, O. Hofer b, F. Hadacek a and H. Greger a

a Comparative and Ecological Phytochemistry Department, Institute of Botany, University of Vienna, Rennweg14, A-I030 Vienna,
Austria. b Institute of Organic Chemistry, University of Vienna,WaehringerstraBe 38, A-I 090 Vienna, Austria. C Faculty of Science
Kasetsart University, Bangkok 10900, Thailand.

In a preliminary screening, the chloroform fraction of the methanolic extracts from the fruit, roots, seeds, bark
and leafs of Aphanamixis polystachya (Wall.) R. N. Parker displayed notable antifungal activities against the phy-
topathogenic fungus Botrytis cinerea, comparable or even excelling those of the commercial fungicides
BenlateTM and Blasticidin STM. For these tests, a microplate-scale germtube growth inhibition assay with a series
of 12 concentrations was used (l). Bioassay-guided isolation of the active compounds from the two most active
organ extracts, fruit and roots, using medium pressure liquid chromatography (MPLC), HPLC and TLC, led to the
isolation a diterpene-acid and a highly active limonoid. The structures of the limonoid nymania 1 (2), the main
active substance from the fruit, and the novel diterpene-acid vienkosaic-acid (l1-(2',2'-dimethylfuran-3'-on-5'-yl)-
3,7, ll-trimethyl-2,6,20-undecatrienoic-acid) from the roots were established on the basis of NMR-spectroscopic
methods (HSQC, HMBC, NOESY, APT, DQF-COSY). Nymania 1 which had previously not been identified in this
species, was shown to possess exceptionally strong antifungal effects against B. cinerea with an EC50 value of
0.07 and an ECgo of 0.86 ~g/ml, followed by the hitherto unknown substance vienkosaic-acid, with EC50 and
ECgo values of l.82 and 145.60 ~g/ml respectively.

References: 1. Hadacek, F. and Greger. H. (2000), Phytochem. Anal. II: 1·11. 2. MacLachnan et al. (1982) Phytochemistry,
21: 1701·1703
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A213 Antifungal and antileishmanial compounds from Thamnosa afr;cana
M.K. Ahua a, J.-R. loset a, J. Mauel b, S. Mavi c and K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-I015 Lausanne, Switzerland. b Institut de
Biochimie, Universite de Lausanne, Ch. des Boveresses 155, CH-I066 Epalinges, Switzerland. C Department of Pharmacy,
University of Zimbabwe, P.O. Box, MP 167 Harare, Zimbabwe.

In the course of our search for new antifungal and larvicidal lead compounds, the dichloromethane extract of the
roots of Thamnosma africana (Rutaceae) was found to show a marked activity against the phytopathogenic mold
Cladosporium cucumerinum. An activity-guided fractionation of the extract led to the isolation of the bioactive
product that was identified as a known acridine alkaloid named 1-hydroxy-10-methylacridone (1) (1). The phyto-
chemical investigation of the same extract was also carried out. A LC/UV /MS dereplication enabled the identifi-
cation of several coumarins and furanocoumarins (xanthotoxine, psoralen, bergapten, umbelliferone, imperatorin).

Further furanocoumarins (byakangelicin, marmesin, isopim-
pinellin) and an acridine alkaloid, rutacridone (2), were then isola-
ted from the extract. The structure of these compounds were cha-
racterised by spectrometric methods including 10- and 2D-NMR,
EI-MS and DCI-MS. The pure compounds were also tested against
Leishmania major: Rutacridone was found to be slightly active at
a 10 ~M dilution against L. major promastigotes without being
toxic on macrophages at the same concentration. Rutacridone
didn't show any activity against the intracellular parasites.
Isolation of other acridine alkaloids is underway.

OH 0

o N

I

1 2

Acknowledgements: The authors would like to thank the Swiss National Science Foundation for financial support (grant n° 2000-
063670.00 to Prof. K. Hosteltmann).

Reference: 1. Gibbons, S. et al. (1997) Phytochemistry 44: 1109.

A214 New antifungal cadinanes from the roots of Ta;wan;a cryptomer;oides
Yueh-Hsiung Kuo a and Shang- Tzen Chang b

a Department of Chemistry, National Taiwan University, 106, Taipei, Taiwan. ROC. b Department of Foresty, National Taiwan
University, 106, Taipei, Taiwan, ROC.

Taiwania cryptomerioides (Taxodiaceae) is an endemic plant and also an important building material. It grows at
elevation from 1800 to 2600 m in the central mountains in Taiwan. The heartwood of T. cryptomerioides is yel-
lowish-red, with distinct purplish-pink streaks, and extremely decay resistant. In a previous investigation, it was
found to be full of cadinane-type sesquiterpenes.
In this study, we have isolated six new cadinane derivatives (1-6) together with other cadinane-type compounds
from the roots of T. cryptomerioides. Six new compound structures were elucidated principally from spectral evi-
dence. Those cadinane-type derivatives exhibited a significant activity against Coriolus versicolor (white-rot fun-
gus) and Laetiporou5 suphureus (brown-rot fungus).
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A215 Stemofurans, a new class of antifungal stilbenoids from Stemona collinsae
C. Seger a,d, T. Pacher b, D. Engelmeier b, S. Vajrodaya c, O. Hofer a and H. Greger b

a Institute of Organic Chemistry, Universityof Vienna,Wahringer StraBe 38, M090 Vienna, Austria. b Comparativeand Ecological
PhytochemistryDepartment. Instituteof Botany,Universityof Vienna,Rennweg14, A-I039 Wien,Austria.C Departmentof Botany,Faculty
of Science, KasetsartUniversity,Bangkok10900, Thailand.d current address: Instituteof PharmaceuticalChemistryand Pharmaceutical
Technology,Universityof Graz, UniversitatsplatzI, A-8010 Graz,Austria. email: christoph.seger@unegraz.at.

A bioactivity guided search for antifungal compounds yielded a new class of 2-phenylbenzofurane derivatives
from the roots of Stemona collinsae Craib (1). Besides five known (2,3,4) stilbenoids, a set of fifteen new com-
pounds - eleven benzofurans (stemofurans A-K) and four dihydrostilbenes (stilbostemins A, C, E, F) - were isola-
ted and identified. The bioautographic tests with Cladosporium herbarum displayed high antifungal activity for
members of all structural types. The spore germination inhibition assay (5) performed with Alternaria citri,
Fusarium avenaceum, Pyricularia grisea, Botrytis cinerea, and Cladosporium herbarum allowed to evaluate the
fungitoxic spectrum of this substance classes in more detail. The structure elucidation was supported by the use
of different 2D-NMR techniques and was challenged by the occurrence of inseparable mixtures of some of the
derivatives.
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Figure: Selected dipolar (NOESY)and scalar (COSY, HMBC) couplings for two of the phenylbenzofurane derivatives.

References: 1. Pacher T. et al. (2002) J. Nat. Prod., in press. 2. Sekine, T. et al. (] 997) Phytochemistry 44: 763-764. 3. Zhao,
W. et al. (]995) Phytochemistry 38: 711-713. 4. Tahara, S. et al. (]993) Z. Naturforsch. 48c: 757-765. 5. Hadacek F. et al.
(2000) Phytochem. Anal. II: 137-147.

A216 Neuraminidase inhibitors from Microporus affinis and Reynoutria elliptica
K.-S. Song, S.-I. Kim, C.-H. Lee, K.B. Kim and I.-H. Park
Division of Applied Biology and Chemistry, College of Agriculture and Life Sciences, Kyungpook National University, 1370
Sankyuk-Dong, Daegu 702-701, Korea.

Neuraminidase (EC 3.2.1.18) plays an important role in splitting off the n-linked-N-acetylneuraminic acid at the
terminal position in glycoconjugate. It has been postulated that in influenza, the virus surface neuraminidase helps
to release newly synthesized virions from infected cells. It may also assist the movement of virus through the
mucus within the respiratory tract. Inhibition of this enzyme might therefore restrict the establishment and pro-
gression of infection by the influenza virus. There have been considerable interests, particulary over the last few
years, in the synthesis of inhibitors of neuraminidase. On the contrary, only two natural neuraminidase inhibitors,
siastatin and nobiloside have been reported, presumably due to the complicated and time-consuming enzyme
assay methods.
As part of a program aimed at the development of new inhibitors of this enzyme from natural products, we have
recently established simple screening method using image analyzer. By means of this simple assay, we screened
over 580 samples and isolated emodin 3-methyl ether, (OJ-hydroxyemodin and trans-resveratrol from Reynoutria
elliptica with IC50 values of 2.81, 10.49, and 8. 77 ~M, respectively. In addition, lupeol, methyllinoleate, methyl
oleate, and palmitic acid were purified from the mushroom Microporus affinis with IC50 values of 5.65, 7.07,
7.12, and 7.52 ~M, respectively. They did not inhibit other glycosidase such as glucosidase, galactosidase, and
mannosidase, indicating that they were relatively specific inhibitors of neuraminidase.
The fundamental relationship between fatty acid structure and inhibitory activity was investigated. As a result, a
carbonyl moiety and the total number of carbon (longer than C 12) were necessary requirements for the potent
inhibition (IC5o <11 ~M) whereas saturated, unsaturated, free, and ester form did not affect on the activity.
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A217 A comparison of the antiviral activity of tea tree oil, citrus oil and ginger oil against Herpes simplex
type 1
Christine Koch a, Jiirgen Reichling a and Paul Schnitzler b

a Institute of Pharmaceutical Biology, b Department of Virology, Hygiene Institut, University of Heidelberg, INF 364, 69120
Heidelberg, Germany.

Herpes simplex virus type 1 causes very common infections in man producing recurrent epidermal lesions espe-
cially in and around the oral cavity. Several drugs are available for the treatment of HSV-1 infections, such as acy-
clovir. Acyclovir is an extremely effective drug when it is given orally or intravenously, rather than applicated top-
ically. In anecdotal descriptions essential oils are praised as a potent antiviral agent, but experimental data or
clinical studies are very rare. In the present study, three essential oils tea tree oil (nO), citrus oil and ginger oil
were compared for their antiviral activity. First of all, we determined cytotoxicity of the different oils in a standard
neutral red dye uptake assay. For RC-37 cells (African green monkey kidney) toxicity approached 50% (TC50) at
concentrations of 0,006% for no, 0,0045% for citrus oil and 0,004% for ginger oil, respectively. The antiviral
activity was evaluated by a plaque reduction assay. The 50% inhibitory concentration (IC50) was for no, citrus
oil and ginger oil 0,0009%, 0,0015% and 0,0002%, respectively. In earlier studies best results were obtained
when HSV-1 was treated prior to absorption (1). At maximum noncytotoxic concentrations of no plaque forma-
tion was reduced by 98,2%. Noncytotoxic concentrations of citrus oil and ginger oil reduced virus titers by 87,6%
and 56,6%, respectively. Virus titers were reduced significantly by no and citrus oil, whereas ginger oil showed
distinct effects but had less antiviral activity. The essential oils tested exhibited significant antiviral activities in
different concentrations. Further investigations are needed to show whether the antiviral activity of selected
essential oils correlate with their chemical compositions.

References: 1. Schnitzler, P. et al. (2001) Pharmazie 56: 4.

A218 Flavonol glycosides from Thevetia peruviana and their HIV-l integrase (IN) inhibitory activities
S. Tewtrakul a,b, N. Nakamura b, M. Hattori b, T. Fujiwara c and T. Supavita a
a Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Prince of Songkla University,
Songkhla, Thailand. b Department of Metabolic Engineering, Institute of Natural Medicine, Toyama Medical and Pharmaceutical
University, Toyama, Japan. C Shionogl Institute for Medical Science, 2-5-1, Mishima, Settsu-shi, Osaka, Japan.

Thevetia peruviana Schum. is an evergreen flowering shrub belonging to the Apocynaceae family. It grows wide-
ly throughout tropical and subtropical regions. The leaves have been reported to contain iridoid glycosides,
flavonoids, triterpenes, monoterpenes and cardiac glycosides (1,2). The ethanol extract of dried leaves of this
plant showed high anti-HIV-1 IN activity with IC50 value of 12.0 ~gjml. Of this extract, fourteen compounds were
isolated, two iridoids (1, 2), two new flavanone glucosides (3, 4) and ten flavonol glycosides (5-14). As regards
HIV-1 IN inhibitory activity, compound 9 (lC50 = 5 ~M) exhibited the highest inhibitory activity, followed by com-
pounds 7, 8, 10, 14, 11 and 6 with IC50 values of 7,30,31,43,45 and 59 ~M, respectively. It was indicated
that compounds containing a feruloyl or a sinapoyl group showed potent inhibitory activity against HIV-1 IN. The
method to detect anti-HIV-1 IN activity is called MIA (the multi plate integration assay). This method is used to
detect the incorporation of dig oXigenin-labelled target DNA into long terminal repeat (LTR) donor DNA.

Acknowledgements: Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Prince of
Songkla University.

References: 1. Abe, F. et al. (1995) Phytochemistry. 40, 577-581. 2_ Abe, F. et al. (1994) Phytochemistry. 37,1429-1432.
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A219 Bioassay guided isolation of anti-HIV active compounds from the methanol extract of A/eurites moluc-
cana Husks
S. Baronikova a, S. Apers a, Ch. Pannecouque b, L De Dier b, H.F. Mower c, E. De Clercq b, A. V/ietinck a and L
Pieters a
a Department of Pharmaceutical Sciences, University of Antwerp (UIA), Universiteitsplein 1. 2610 Antwerp, Belgium. b Rega
Institute for Medical Research, Katholieke Universiteit Leuven, Minderbroedersstraat 10, 3000 Leuven, Belgium. C Department
of Biochemistry and Biophysics, University of Hawaii at Manoa, 1960 East-West Road Biomed T·707, Honolulu, 96822 Hawaii,
USA.

Aleurites moluccana (l.) Willd. (Euphorbiaceael, also known as candlenut tree, is native to Malaysia and Polynesia,
and cultivated in many tropical and subtropical countries. Leaves and stem bark are traditionally used in Hawaiian
folk medicine for treatment of a variety of infections and inflammations, as well as for treatment of tumors,
ulcers, headache, fevers, diarrhoea and gonorrhoea.
Dried husk of Aleurites moluccana collected in Hawaii has been tested for its antiviral activity. Various extracts
were prepared in a percolator with solvents of increasing polarity: n-hexane, dichloromethane (DCM), and
methanol. Each extract was dried (under reduced pressure, 36°C) and evaluated for its in vitro inhibitory effect
on HIV-1 (lIIB) and HIV-2 (ROD) replication and cytoxicity in human lymphocyte MT-4 cells, using the MD-based
method.
The DCM and methanol extract showed the strongest activity against HIV-1 and HIV-2, the methanol extract being
superior in antiviral activity as compared to the DCM extract.
The methanol extract was fractionated by column chromatography on Sephadex LH-20. Each fraction was test-
ed for its anti-HIV activity and only the fractions with a selectivity index that exceed 10 were further examined
(selectivity index (SI) value being defined as CC50/EC50 or ratio of the 50% cytotoxic concentration/50% antivi-
rally effective concentration).
The more pure the fraction, the higher the observed anti-HIV activity and selectivity. The first chemically pure
active compound isolated from the methanol extract was identified as being the phytosterol, l1-sitosterol-3-11-D-
glucopyranoside [HIV-2(ROD) in MT·4 cells, SI= 102]. Phytosterols have been proven to have a direct immune mod-
ulatory activity on human lymphocytes. The anti-HIV target for I'I-sitosterol-3-11-D-glucopyranoside is currently
unknown.

A220 Anti-herpes simplex virus type 2 activity of blue green algae Spirulina platensis
Yingmanee Tragoolpua, Kanlayanee Sriklung, Usawadee Chanasut and Narumol Thongwai
Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200 Thailand

Herpes simplex viruses (HSVs) belong to family Herpesviridae and are divided into 2 types; type 1 and 2. Infection
from the Herpes simplex viruses have been a public health concern. Herpes simplex virus type 1 infects the oral
cavity, eyes, skin area and brain, while HSV-2 infection is at genitalia. An inhibitory activity of blue green algae,
Spiru/ina platensis against herpes simplex virus type 2 infections was determined by plaque reduction assay.
Cytotoxicity test of algal suspension was tested on Vero cells before investigating of its antiviral activity. The
results showed that the suspension of Spiru/ina platensis at a concentration of £ 0.78 mg/ml was not toxic to
the cells. The inhibitions of HSV-2 infection were 81. 7 % and 47.8 % comparing to control when using 0.390 and
0.195 mg/ml of algal suspension, respectively. The amount of viruses at 6, 24 and 30 hours after infection were
determined after treatment the HSV-2 (lx106 PFU/ml) with algae suspension comparing to control and an antivi-
ral agent, acyclovir. It was found that after 30 hours of HSV-2 infection, the amount of virus was decreased from
4.6 x 106 PFU/ml to 7.9 x 105 PFU/ml and < 5 PFU/ml after treatment with 0.78 mg/ml of algal suspension and
0.5 mg/ml of acyclovir, respectively. Therefore, it is possible to develop a natural product; Spiru/ina platensis as
an anti-HSV drug in the future.

Acknowledgement: Research funding from Faculty of Science, Chiang Mai University, Chiang Mai Thailand.
References: 1. Hayashi, T. et al. (1996). J. Nat. Prod. 59, 83-87. 2. Kurokawa, M. et al. (1995). Antiviral Res. 27, 19-37.
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A221 In vitro and in vivo activities of various Strychnos alkaloids against Plasmodium fa/ciparum
M. Fn§derich a.b, M.J. Jacquier c. P. Thepenier c, P. De Mol b, M. Tits a, G. Philippe a, C. Delaude a, L. Angenot a,
M. Zeches-Hanrot C

a University of Liege, Natural and Synthetic Drug Research Center, Laboratolre de Pharmacognosie, Avenue de I'Hopital 1, B36,
4000'Liege, Belgium. b University of Liege, Laboratoire de Microbiologie Medicale, 4000-Liege, Belgium. C Laboratoire de
Pharmacognosie, UMR 6013 CNRS, 51687 Reims, France.

Malaria is the major parasitic infection in many tropical and subtropical regions, leading to more than one million
deaths (principally young African children) out of 400 million cases each year (1). The in vitro antiplasmodial, anti-
amoebic and cytotoxic activities of indolic alkaloids, more particularly isolated from various Strychnos species
have been previously investigated (2,3). In this work, the in vitro antiplasmodial activities of 69 further alkaloids
from various Strychnos species were evaluated against chloroquine-resistant and chloroquine-sensitive lines of
Plasmodium fa/ciparum. The compounds, mainly indolomonoterpenic alkaloids, exhibited a wide range of biolog-
ical potencies in anti plasmodial assays. The most active alkaloids were also tested for cytotoxicity against HCT-
116 cells to determine their antiplasmodial selectivity. As a result of these studies, structure - activity relation-
ships of these alkaloids begin to emerge. Four types of bisindole skeletons exhibited high and selective activities
against Plasmodium: They are: sungucine type (IC50 ranging from 80 nM to 10 ~M), longicaudatine type (lC50
ranging from 0.5 ~M to 10 ~M), matopensine type (IC50 ranging from 150 nM to 10 ~M) and usambarine type
alkaloids. In the last structural type, we found isostrychnopentamine and ochrolifuanine A active against chloro-
quine-sensitive and -resistant strains (IC50 respectively of 100-150 nM and 100-500 nM) and dihydrousam-
barensine which exhibited a 30-fold higher activity against the chloroquine-resistant strain (IC50 = 32 nM). In vivo,
isostrychnopentamine has been found to be partially active against blood stages of P. berghei in mice after sub-
cutaneous administration.

Acknowledgements: This research was supported by the Belgian National Fund for Scientific Research (FNRS) [grant No
3453201 and fellowship for MFl.

References: 1. WHO, World Health Report, 200l. 2. Frederich, M. et al. (2000) Planta Med. 66: 262·269. 3. Frederich, M. et
al. (2001) J. Nat. Prod. 64: 12-16.

A222 Evaluation of sage phenolics for their antileishmanial activity and modulatory effects on interleukin-
6, interferon and tumour necrosis factor-a-release in RAW 264.7 cells
O.A. Radtke a, L. Y. Foo b, Y. Lu", AF. Kiderlen C and H. Kolodziej a
a Institut fur Pharmazie, Pharmazeutische Biologie, Freie Universitat Berlin, Kbnigin-Luise-Str. 2+4, 0-14195 Berlin, Germany. b New
Zealand Institute for Industrial Research, Gracefield Road, Lower Hutt, New Zealand. cRobert Koch-Insttut, Department of Infectious
Diseases, Nordufer 20,0-13353 Berlin, Germany.

Leishmaniasis is a major worldwide health problem with many clinical manifestations in humans. Species of the
parasitic protozoa Leishmania are estimated to threaten some 350 million people world-wide (1). In previous stud-
ies, we have shown that tannins have favourable antileishmanial activity in vitro and might be considered as ben-
eficial immunological response modifiers (2, 3). Continuing our research program to identify novel antileishma-
nial compounds, a series of seven structurally related sage phenolics including caffeic acid (1), rosmarinic acid
(2), salvianolic acid I (3), K (4) and L (5), the methyl ester of 4 (6), and sagerinic acid (7) was tested for activity
against both promastigotes and amastigotes of L. major, L. donovani, L. guyanensis, and L. killicki as well as
immunomodulatory effects on macrophage functions.
None of the test samples revealed marked activity against the extracellular Leishmania forms (lC50 > 25 nM). In
contrast, compounds 1, 3, 5 and 6 significantly reduced the intracellular survival of Leishmania amastigotes with-
in RAW 264.7 cells (IC50 3-23 nM) when compared with the reference Pentostam® (IC50 10.6 nM). The in vitro
TNF-inducing potential of the compounds producing 50% lysis in murine L929 cells ranged from 19 - 117 Uj ml.
Furthermore, some test compounds showed appreciable IL-6 inducing potentials as reflected by increased pro-
liferation rates of 89 cells (EC5C3-40 Ujml). Only negligible interferon-like activities were induced as observed in
a virus protection assay performed with culture supernatants from RAW cells treated with these sage phenolics.

References: 1. Ashford, RW. et al. (1992) Parasitol. Today 8: 104. 2, KolodZiej, H. et al. (2001) Planta Med. 67: 825. 3. Kolodziej,
H., Kayser 0., et al. (2001) BioI. Pharm. Bull. 24: 1016.
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A223 Antitrypanosomal and antileishmanial activity of acylated triterpenoid saponins from Maesa lanceo-
lata
S. Apers, S. van Miert, A. V/ietinck and L. Pieters
Department of Pharmaceutical Sciences, University of Antwerp, Universiteitsplein 1, B-2610 Antwerp, Belgium.

Ten acylated triterpenoid saponins were obtained by semi-preparative HPLC from a biologically active saponin
mixture from leaves of Maesa lanceo/ata Forsskal var. gonlungensis Welw. (Myrsinaceae), which is used in
Rwandan and East African traditional medicine. Their antiviral, haemolytic, molluscicidal and antiangiogenic aci-
tivity has been reported before (1). In addition their antitrypanosomal and antileishmanial activity was evaluated
and structure-activity relationships established.
Antitrypanosomal activity: Bloodstream forms of T. brucei were cultivated in HMI-9 medium in a 96-well
microplate. Test compounds were added, and after 4 days IC50 values were determined. Parasite multiplication
was measured colorimetrically (490 nm) following addition of MD, which converts to an aqueous soluble for-
mazan product.
Antileishmanial activity: An in vitro method against intracellular Leishmania donovani amastigotes was used, in
which primary mouse peritoneal macrophages were seeded, incubated for 24 h and infected, followed by addi-
tion of the test compound. After incubation for 7 days, the drug activity was semiquantitatively scored as a per-
cent reduction of the total parasite load, and the scoring was performed microscopically (2).
All the maesasaponins tested sholVed antitrypanosomal activity in the micromolar range. Maesasaponin V12, a
diester (311-0-([rx-L-rhamnosyl-( 1~2)-B-D-galactosyl-( 1~3)HB-D-galactosyl-( 1- 2)]-B-D-glucuronyll-21 11,22,,-dian-
geloyl-oxy-13fl,28-epoxy-olean-16(1,28n-diol), the most potent molluscicidal compound, also showed the highest
anti-trypanosoma I activity, with an IC50 of 0.3 ± 0.1 ~M, and the corresponding 2111-angeloyl, 22,,-propanoyl
diester (maesasaponin IV3) showed an IC50 of 0.6 ± 0.3 ~M. Some of the maesasaponins also exhibited antileish-
mania I activity in the micromolar range, although most compounds also were toxic to the macrophages used in
the in vitro assay.

Acknowledgements: Antitrypanosomal and antileishmanial evaluation was performed at Tibotec·Virco NV, Mechelen, Belgium. S.
Apers is a postdoctoral fellow of the Fund for Scientific Research (Flanders - Belgium).

References: 1. Apers, S. et al. (2001) Planta Med. 67: 528-532. 2. Girault, S. et al. (2000) J. Med. Chern. 43: 2646·2654.

A224 Bioactive isomers of GABA antagonistic insecticidal sesquiterpenes of the pseudoanisatin type from
Illicium species and QSAR based on pseudoreceptor modelling
T.J. Schmidt a and M. Gurrath b
a Institut fur Pharmazeutische Biologie, b Institut fur Pharmazeutische Chemie; Heinrich·Heine·Universitat Dusseldorf,
Universitatsstrasse 1, Geb. 26.23, D40225 Dusseldorf, Germany.

The seco-prezizaane type sesquiterpene lactones pseudoanisatin 1 and parviflorolide 2 from Illicium species
were recently found to be potent non-competitive antagonists at Musca domestica y-aminobutyric acid (GABA)
receptors (1). As opposed to the convulsants anisatin and veranisatin, belonging to the same type of natural prod-
ucts but showing considerable toxicity to insects and mammals, these two compounds are non-toxic to mam-
mals and showed high selectivity towards the insect receptor. They thus represent a new type of leads towards
selective insecticides (1).
Both compounds were shown to eXist in equilibria of the 4-hydroxy-7-oxo- (la, 2a) and cyclic 4,7-hemiketal struc-
ture (lb, 2b) (2). We have now investigated by proton NMR spectroscopy the solvent-dependence of these equi-
libria. In acetone-d6, a ratio of 79:21 for la : Ib and of 22:78 for 2a : 2b was found. Measurements in D20
solution showed dramatic (but fully reversible) changes. Here, the 4-hydroxy-7-oxo form (la, 2a) constitutes 53

and 8 % showing a stabilizing effect of aqueous environment on the
hemiketal form in both cases.
The difference in receptor affinity between 1 and 2 [IC50 0.38 and 2.l2
~M, resp. (1)] can be explained by the different equilibrium concentra-
tions, assuming that the hemiketal form is inactive in both cases. Almost
identical IC50 values of 0.177 and 0.175 ~M are calculated for the
ketoalcohol forms, la and 2a, which are therefore likely to represent
the bioactive isomers.
Biological data for 13 seco-prezizaane and 17 picrotoxane and picro-
dendrane type terpenoids with respect to their specific binding to house-

fly GABA receptors (1) were analysed in a 3D-QSAR study by quasi-atomistic pseudoreceptor modelling using the
program Quasar (3), which resulted in a QSAR model of high internal and reasonable external predicitivity. The
pseudoreceptor model gives valuable information with respect to lead structure optimization.
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References: 1. Kuriyama, T. et al. (2C02) Bioorg. Med. Chern. 10: 1873. 2. Schmidt, T.J. (1999) J. Nat. Prod. 62: 684. 3.
Vedani, A. et al. (1998) J. Amer. Chern. Soc. 120: 4471.
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A225 A herbal medicine for hemorrhoids
S.K. Singh, A. Datta and A. Singh
Panacea Biotec Ltd., Ambala Chandigarh Highway, P.O. Lalru, Punjab - 140 501, India.

Euphorbia prostrata, a common herb found all over India, has been traditionally used to treat diarrhoea and gas-
tro-intestinal disorders in folk medicine. Detailed pharmacological studies revealed anti-inflammatory, analgesic,
hemostatic and wound healing activity on animal models, suitable for development as treatment of hemorrhoids.
Studies were undertaken to develop a standardized extract from this plant for treatment of hemorrhoids and to
develop a validated analytical method for it.
Activity guided fractionation of the methanolic extract of the plant indicated that the flavonoid rich ethyl acetate
fraction possessed most significant activity. This fraction, code named 14395, was further fractionated by
column chromatography, which led to the isolation of five components, four of which were identified as apigenin-
7-glucoside, luteolin-7-glucoside, ellagic acid and gallic acid. The fifth component, m.p. 268° - 270°C (decomp.),
molecular weight 248 was isolated in pure state and coded as PLC-E (purity checked by TLC, DSC and HPLC).
A HPLC method has been developed to quantify all the five components simultaneously in the extract. Based on
pharmacological and clinical studies the daily human dose of 14395 has been determined to be 100 mg, equi-
valent to 5.0 mg of total flavonoid calculated as apigenin-7-glucoside. A proportional mixture of all the five com-
ponents (equivalent to 100 mg of extract) was screened for various pharmacological studies mentioned above
and was found to have similar activity to that of 100 mg of extract. 14395 has been found non-toxic up to a dose
of 2 g/kg body weight in animals and free from any adverse effect in human beings during the clinical studies.
Hence, 14395 was standardized with respect to these five components and validated to ensure batch-to-batch
consistency and efficacy.

A226 Pharmacological and phytochemical studies of two African plants used in erectile disfunctioning tre-
atment
A. Zamble a.b, S. Sahpaz a, C. Brunet band F. Bailleul a
a Laboratolre de Pharmacognosie, Facultede Pharmacie, B.P. 83, F-59006 Lille Cedex, France. b Laboratoire de Pharmacologie
et Pharmacie Clinique, Faculte de Pharmacie, B.P. 83, F-59006 Lille Cedex, France.

Mezoneuron benthamianum Baill. (Ceasalpiniaceae) and Microdesmis keayana Hook. (Pandaceae) are two tropi-
cal African plants the roots of which are widely used in traditional medicine for the treatment of erectile disfunc-
tions. As no earlier phytochemical investigation on the roots of these plants has been reported, their pharmaco-
logical and phytochemical studies have been undertaken.
The methanolic extract of M. benthamianum roots showed a strong antioxidant activity towards the reactive oxy-
gen species generated from human polymorphonuclears activated by 4f)-phorbol-12-myristate-13-acetate.
Assessment of superoxide anion (02-), hydrogen peroxide (H202), hydroxyl radical (OW) and hypochlorous acid
(HOCI) was performed in cellular and cell-free systems. The most significant activities were obtained for the sca-
venging of HOCI, H202 and OH" in cellular system, IC50 being 5.2 mgjL, 6.0 mgjL and 15.2 mgjL, respectively.
In addition, the non-cytotoxic property of this extract was proved by the lactate dehydrogenase test.
The aqueous extract of M. keayana roots was tested for hypotensive activity using normotensive rabbits, as well
as for vasorelaxing activity using guinea pig aorta strips in a tissue bath experiment with the Mac-Ewen solution.
The i.v. injection of doses from 50 ~g/kg to 2.5 mg/kg caused a considerable drop in blood pressure varying
between 21.1±0.84 mm Hg and 33.0±0.27 mm Hg in rabbits. Powerful vasorelaxing activity was found with an
aorta relaxation of 20 %, 80 % and 98 % using doses at 50 mgjL, 500 mgjL and 5 gjL, respectively.
These results could explain the traditional use of the two drugs in erectile disfunctions. To find the major com-
pounds responsible for the activity, the phytochemical study of the extracts has been undertaken. Polyphenolic
derivatives, particularly dimer proanthocyanidins from M. benthamianum, and cyclopeptide alkaloids from M. kea-
yana have been isolated. These compounds are now under further investigation from a chemical and pharmaco-
logical point of view.
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A227 Effect of herb of thyme (Thymus vulgaris L.) as feed additive in the rearing of piglets
M. Jugl a, J. Spergser b, F. Schilcher c, J. Novak a, C. Gabler d, A. Bucher e, K. Zitter/-Eg/seer a
a Institute of Applied Botany, b Institute of Bacteriology, Mycology and Hygiene, C Institute for Pathology and Forensic Veterinary
Medicine, d Institute of Nutrition, e II. Medical Clinic for Ruminants and Swine of the University of Vetennary Medtcine Vienna,
Veterinarplatz I, A-12l0 Vienna, Austria.

The essential oil of Thymus vulgaris L. is known to possess strong antimicrobial activity (1). Haemolytic patho-
genic E. coli strains, frequently multiresistent, are often isolated from rectal swabs of weaners (2). The aim of
the study was to test the antibacterial activity of thyme against E. coli strains. Weaners got 1% of herb of thyme
(1.66% vlw essential oil with 41% p-cymene and 28% thymol) or flavophospholipol as feed additive or none of
these substances three days before till 4 weeks after weaning. There were no significant differences concerning
weight gain and feed efficacy. Rectal swabs of the weaners were collected in intervalls of 3 to 7 days. There
were no significant differences of the bacteriologic findings (incidence of haemolytic E. coli, serotypes, antibio-
tic resistance). The oil of the fed thyme charge showed antibacterial activity (disk diffusion susceptibility testing,
minimum inhibition and bactericidal concentration testing) against each isolated E. coli strain (0139, 0147,
0149).

Acknowledgements: Estate of the University of Veterinary Medicine Vienna, Kremesberg 3 (Medau), A-2560 Berndorf, Institute
for Husbandry and Animal Welfare of the University of Veterinary Medicine, Veterinarplatz I, A-I2l0 Vienna, Austria.
References: 1. Dorman, HJ., Deans, SG. (2000), J. Appl. Microbiol. 88(2): 308·16. 2. Nagy, B., Fekete, PZ. (1999) Vet. Res.
30: 259-284.

A228 Reduction of ethanol intake in alcohol-preferring AA-rats by desoxypeganine-HCI
I. Veh a, K. Opitz C , K. Kiianmaa band H. Winterhoff a

a Institute of Pharmacology and Toxicology, Domagkstrasse 12,48149 Muenster, Germany. b National Public Health Institute,
00251 Helsinki, Finland. C Gbrlitzerstr.102, 48157 Muenster, Germany.

Considering the fact that more than 30% of the German population drinks too large amounts of alcohol regularly
which causes as well somatic as psychic complaints, it would be of great prophylactic importance to find subs-
tances that reduce the voluntary alcohol intake in this endangered group.
Several years ago, it was observed by chance that comedication with the (acetyl)-cholinesterase inhibitor physos-
tigmine during alcohol withdrawal reduced the desire for alcohol (1).
In our experiments we checked the cholinesterase inhibitor desoxypeganine-HCI (DOP), an alkaloid isolated from
Peganum harmala L. (Zygophyllaceae) for such an activity. Effects on ethanol preference were tested in geneti-
cally alcohol preferring M-rats (National Public Health Institute, Finland).
The female rats were tested in the two bottle choice paradigm with a 12 hid period of free access to ethanol
10% and water. In untreated rats nearly 85% of the daily total fluid intake consisted of ethanol 10%; this effect
still increased the older the rats got.
After acute oral application the drug caused a dose- dependent decrease of alcohol intake, the effect being maxi-
mal with 25% at a dose of 40 mg/kg. Because of the comparably short duration of the effect a continous appli-
cation (14 d) with osmotic mini pumps was performed. During the first six days ethanol preference and ethanol
intake were reduced markedly, after that no difference to the control animals was observed. This finding could
be explained by an exponential decrease of DOP-release. Following subacute application of 20 mg/kg for 14 days
by gavage the ethanol preference remained reduced significantly. Further studies will have to prove the efficacy
of desoxypeganine-HCI in the prevention of alcohol induced diseases.

Reference: 1. Stojek A., Napierala K. (1986) Materia Medica Polona 18: 249·254.
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A229 Cannabis for medical applications
H.A.A.J. Korthouta, R.F. Witkamp a, M. vanZeijl a, J. Kappers a, R. Verpoorte band M. Wang a
a Center for Phytotechnology, TNO/UL, Department of Applied Plant Sciences, Wassenaarseweg 64, 2333 AL Leiden, The
Netherlands, tel:3Ul·5274914; fax:31·71·5274863; email: Wang@voedlng.tno.nl. b Division of Pharmacognosy, LACDR,
Leiden University, PO Box 9502, 2300 RALeiden, the Netherlands, email: Verpoort@LACDR.leidenunic.nl

Cannabis has been used medicinally for over 4,000 years for the treatment of a variety of disorders, including
migraine, seizures, pain and nausea. The recreational use of Cannabis preparations complicated its medical appli-
cations for many years, but in the past decades the opinion has won ground that the medical use of Cannabis
should be regarded separately from its 'recreational' use. With respect to this, our ultimate aim is to develop a
Cannabis preparation with strong medicinal properties but lacking the undesirable psychotropic effects. In a pilot-
scale experiment, two Cannabis cultivars (cv. A and B) were tested. From patients experience, it was known that
oral adminstration of an ethanolic extract from cv. B causes a strong psycotropic effect whereas oral adminis-
tration of an ethanol extract from cv. A results in a pain-killing effect for 6-10 hours for patients suffering from
cystic fibrosis. HPLC analysis of both ethanol extracts revealed that no differences in the concentration of the
main cannabinoids ,',9 tetrahydrocannabinol (THC) or cannabinol (CBN) could be observed and the concentration
of cannabidiol (CBD) was about 5 times lower in the cv. A extract as compared to the cv. B extract. Subsequently
both ethanol extracts were tested in a receptor binding study in order to determine the binding affinity towards
both cannabinoid receptors CB1 and CB2. Although the affinity of both extracts towards the CB1 receptor was
in the same order of magnitude (dissociation constants (Kd) 1.2e-7 M for cv. Band 2.2e-7 M for cv. A), the pain
killing extract made from cv. A bmds to the CB2 receptor with a much higher affinity as compared to the psycho-
tropic extract from cv. B (Kd 5.6e-8 M and 4.8e-7 M respectively). This makes both Cannabis cultivars very sui-
table studying objects in order to discriminate for the compound(s) in Cannabis which causes the psychotropic
and medicinal (pain killing) effects by using a metabolomics approach. In addition, a good agricultural practice
(GAP) protocol for these cultivars will be developed for medicinal applications.

A230 Histological and pharmacological study of the essential oil of Thymus piperella L.
D. Marti, I. Solis, A .Blanquer, E. Castillo, M.A. Sanahuja, V. Villagrasa, T. Perez and L. Moreno
Universidad Cardenal Herrera- CEU, Edificio Seminario sin, 46113 Moncada. Valencia, Spain.

Thymus piperella L. is an aromatic plant that is considered an Eastern Iberian endemism; it is traditionally used
as a condiment. Our purpose was to check wether pharmacological properties of the essential oil attributed to
other species of this genus are present in this specie (1).
Histological studies of leaf trichomes, which contain the essential oil, were made using optical microscopy and
electronic microscopy. Chemical composition was also analyzed and thymol, carvacrol, p-cymene and 3-terpine-
ne were the main components (2).
Oral acute toxicity was evaluated in accordance with OECD Guideline 420 (October 2000) using albino mice and
no evidence of toxicity was detected at the assayed dose (2 g/Kg).
Spasmolytic activity was tested in an in vitro model using isolated ileon of Wistar rat, against acetylcholine and
K+-induced contractions. In both cases the essential oil inhibited these contractions in a concentration-dependent
manner, suggesting a blockade of calcium channels mechanism (3),
Moreover, microbiological assays showed that the essential oil has antibacterial and antifungal properties.

References: 1. Peris J.B et al. (2001) Plantas Medicinales de la Peninsula Iberica y Baleares. Ed Jaguar. 2. Blanquer A. et al.
(1998) Phytochemistry.47 (7): 1271-1276 3. Bolton T.B. (1979). Physiological Reviews 59. 606-718.
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A231 Assessment of pendiculation activities in sexually sluggish old male rats after administration of
Eurycoma /ongifo/ia Jack - A comparison study
H.H. Ang. K.L. Lee and M. Kiyoshi
School of Pharmaceutical Sciences, University Science Malaysia, Minden, 11800, Penang, Malaysia.

Eurycoma longifolia Jack from the Simaroubaceace family, commonly known as Tongkat Ali in Malaysia, is well
known among the ethnic groups in Malaysia for treating disease and enhancing health and as such, it is someti-
mes referred to as "Malaysian ginseng". It has gained reputation as a male aphrodisiac since it is claimed to incre-
ase virility and sexual prowess.
Therefore, the objective of this study is to further investigate for pendiculation (act of yawning and stretching)
activities in inbred, sexually sluggish and old male rats after dosing them with 200, 400 and 800 mg/kg body
weight of E. longifolia Jack twice daily for 10 days prior to the test.
Results showed that E. longifolia Jack enhanced the pendiculation activities in the treated male rats as compa-
red to the controls, similar to what was previously reported in sexually active male rats (1). However, 800 mg/kg
of E. longifolia Jack exhibited minor increase in yawning and stretching with 50 and 16.7% respectively in the
sexually sluggish old male rats in contrast to 676-719 and 318-336% in the sexually active male rats (1).
Hence, this study continues to support the folk use of this plant as an aphrodisiac.

Reference: 1. Ang, H.H. and Sim, M.K. (1998). Pharm. BioI. 36(2): 144·146.

A232 Dominant lethal study of Carica papaya in male mice after long-term treatment
G. Chamorro, P. Sastre and E. Martinez
Escuela Nacional de Ciencias Biol6glcas, Instituto Politecnico Nacional, Prolongaci6n Manuel Carpio y Plan de Ayala sin, Colonia
Plutarco Elias Calles, 11340 Mexico D.F., Mexico.

The contraceptive efficacy of Carica papaya seeds has been previously shown in rats, mice and rabbits (1,2).
Given the relationship between anti-fertility and dominant lethal effects studies (2), the purpose of this study was
to determine whether repeated exposures to seeds of C. papaya resulted in germinal mutations. The aqueous
extract was given as gavages to groups of 16 CD1 male mice, six weeks old, at doses of 0 (contro!), 5 or 20
mg/kg of C. papaya, respectively, in a long-term treatment (8 consecutive weeks). At the end of the treatment
period, mice in each group were divided into 2 sub-groups with 8 animals in each sub-group. The first groups
were killed to analyze the sperm (motility, concentration and morphology) and to weight the accessory sexual
organs. The animals in the second group were mated with sixteen females of the same age for 2 consecutive
weeks, two females each week. Fetuses were evaluated 13-15 day after the mating midpoint. A laparatomy was
performed to expose the uterus and ovaries. The number of pregnant females, corpora lutea, implantation sites,
live embryos, and resorptions and deaths were recorded. Treatment with C. papaya did not affect the weight of
accessory sexual organs. Fertility rates and the number of related live offspring showed a strong trend to decre-
asing with both doses. However, sperm motility was significantly reduced and abnormalities increased propor-
tionately. Our conclusion is that although C. papaya affects fertility, it failed to induce dominant-lethal mutations
during an 8-week sequential mating schedule of male mice.

Acknowledgements: Fellowship holders of DEDICT·COFAA, IPN.

References: 1. Udoh, P. and Kehinde, A. (1999) Phylother. Res. 13: 226·228. 2. Lohiya, N.K. et al. (1999). Reprod. Toxicol.
13: 59-66.
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A233 Pharmacological effects of strictosamide on Charles River mice
F. Candeias a, J.M.C. Morais a, A. Pereira a and P. Abreu b
a Chemistry Department, University of Evora, Largo dos Colegiais, Evora, Portugal; b Chemistry Department, CQFB,Faculty of
Sciences and Technology·UNL,2829·516 Caparica. Portugal.

In previous publications we have reported the isolation of indole alkaloids from the stem bark and roots of
Sarcocephalus latifolius (Smith) Bruce (Nauc/ea latifolia Sm.) (Rubiaceae) collected in Guinea·Bissau, as well as
the antisplamodial activivity of its main constituent, strictosamide, which accounts for 11% of the total ethanol
extract (1,2). In this communication we present the pharmacological effects of strictosamide on Charles River
mice.
Acute toxicity of strictosamide lVas evaluated according to Pizzi (3) with an i.p. DL50 = 600 mgjkg (n=5). The

behaviour and physical appearance of the mice were observed immediately
after injection of 50, 100 or 200 mgjkg of strictosamide for two succeeding
30 minutes time intervals and hourly until 6 hours. As main effect we observed
depression of CNS, with a decrease of motor activity, ataxia and hindlegs
paralysis. During the assay, body temperature was decreased with the studied
doses. A crude synaptosomal preparation, obtained by homogenation of a pool
of 5 animal brains in sucrose solution, was used for in vitro evaluation of the
strictosamide effects on Na,K·ATPase activity. The profile of Na,K·ATPase inhi·
bition by strictosamide allowed to graphically calculate the IC50 as 4.5 mM.
These results strongly suggest that strictosamide is the active principle res·
ponsible for pharmacological effects of S. latifolius extracts, which have been
previously reported (4,5).

OGlu

Strictosamide

References: 1. P. Abreu and A. Pereira (1998) Heterocycles, 48: 885. 2. P. Abreu and A. Pereira (2001) Nat. Prod. Letters,
15: 43.3. M. Pizzi, (1950) Human BioI. 22: 151. 4. Silva et al. (1964) Garcia da Horta, 12: 309. 5. F.v. Udoh (1993) Phytoth.
Res. 9: 239.

A234 Acute oral toxicity study of Artemisia essential oil (AEO) in the female rat
S.N. Ostad a, B. Minaee band F. Borbor a
a Department of Toxicology& Pharmacology,Facultyof Pharmacy,Tehran Medical Sciences University,Tehran,Iran. bDepartment
of Histology & Anatomy,Facultyof Medicine,TehranMedical Sciences University,Tehran, Iran.

Artemisia sieberi from Composltae family is cultivated in desert area in Iran in order to prevent sand invasion to
populated area. About 2% essential oil can be obtained, which composition includes: IHhujone (35.8%), (t. thu·
jone (10.77%), 2·methyl cyclopentane· carboxylic acid (9.45%) and camphor (4.58%),
AEO has got antifungal activity in the range of 1/640 to 1/80 dilution titre on the dermatophytes, Candida albi·
cans and Cryptococcus neoformans. The LD50 of I~' thujone, the most toxic constituent of AEO, was reported
previously, however there is no report for LD50 of this essential oil. In this present study LD50 of AEO was mea·
sured in the female rats and histopathological study was performed on vital organs. Female Spraw·Dawly rats
were chosen and acclimated in normal condition (12:12 dark & light; temperature 25±20C). In order to find the
range of toxicity dosage area a pretest was performed. Six doses of AEO were chosen for final tests according
to result obtained from pretest. LD50 of AEO was calculated using moving average method. Histological samples
from vital organ of dead animals freshly were removed and prepared for paraffin wax microtomy. Five ~m tissue
slices were stained by Harris Haematoxylin & Eosin and were assessed for possible pathological injury. Results
of this experiment showed that AEO is less toxic than I~' Thujone. LD50 of AEO is 1532 mgjkg, which is classi·
fied as slightly toxic compound. However inflammation and fibrosis in septal lung duct was observed.
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A235 Study of teratogenic effect of fenugreek extract on rat embryos
O. Sabzevari a, M. Abdollahi a, Gh. Aminian a and B. Minaee b

a Department of Toxicology and Pharmacology, Faculty of Pharmacy, PO Box 14155/6451, and b Department of Pathology,
Faculty of Medicine, Tehran University of Medical SCiences, Tehran, Iran.

There is a growing interest in understanding the biological effect of time-tested folk medicinal plants including the
green leafy vegetables which supply minerals and vitamins to the diet. Trigonella foenum-graecum L. (fenugreek)
is a dietary vegetable and there are reports concerning its antinociceptive effects in Iranian traditional medicine.
Its seeds are also known for their carrninative, tonic, antidiabetic, antineoplastic and restorative properties.
Despite high nutritional value and the biological concerns, there is no report available regarding the effect of fenu-
greek extract on organogenesis. The present work is aimed to study possible teratogenic role of the fenugreek
extract on rat embryos.
Following determination of the extract LD5o, twelve pregnant Sprague-Dawley rats (Weight 190-210 g) were allo-
cated in four groups and treated intraperitoneally with a single dose of fenugreek aqueous extract throughout the
period of organogenesis (day lOth of pregnancy). The first three groups received concentrations of 0.8, 1.6 and
3.2 g/kg of the extract, respectively. The forth group received distilled water as the control. The pregnancy was
terrninated at the twentieth day and the embryos were studied for the rnortality rate, parametric (body weight,
biparietal diameter and crown-rump length) and non-parametric (microcephaly, microphthalmy, anophthalmy,
hemimelia, phocomelia, amelia and exencephaly) factors. The embryos hepatocytes were also examined micros-
copically using the H & E staining.
The calculated LD50 of the extract, i.p., employing Probit analysis method was 4.1 g/kg. The results of this study
showed that the mortality rate was increased in embryos of the extract-receiving rats in a dose-dependent man-
ner. No morphological malformation was observed in the treated rat embryos although the biparietal diameter
was significantly decreased in the group of animals receiving the highest dose of the extract (p<0.05). However,
a light to moderate deformation was noticed by microscopic examinations of embryos liver; hepatocytes had lost
their radiative and consequentive forms, the synosoides were dilated and blood cell classes were decreased in
according to the extract concentration. Our findings, therefore, suggests that the aqueous extract of fenugreek,
to some extent, may have teratogenic effect on rat embryo hepatocytes.

A236 Protective effect of Spiru/ina maxima on male mice from lead induced gametotoxicity
M. Salazar, L. Garduno and R.V. Rodriguez.
Escuela Naclonal de Ciencias Biologicas, Instituto Politecnico Nacional, Prolongacion Manuel Carpio y Plan de Ayala sin, Colonia
Plutarco Elias Calles, 11340 Mexico DJ., Mexico.

Spirulina maxima is a blue-green alga of the Cyanophyceae family. It is used as a food supplement and food colo-
ring. However, more attention has been recently paid to its possible therapeutic effects. S. maxima is rich in pro-
teins, minerals, (,,-3 and ",-6 polyunsaturated fatty acids, and antioxidant agents (1). This cyanobacterium has
been now established as having reduced lead induced gametotoxicity of testes weight and cellular damage (2).
In view of these findings, this research study was undertaken to evaluate the effects of this alga on the acces-
sory sex organ weights and sperm profile when damaged by lead. Male NMRI mice aged 6 weeks old were divi-
ded into 7 groups: 1) untreated controls; 2) vehicle controls (Tween); 3) 0.25% Pb; 4) 0.5% Pb; 5) S. maxima
800 mg/kg; 6) S. maxima 800 mg/kg + 0.25% Pb and 7) S. maxima 800 mg/kg + 0.5% Pb. All mice were given
their corresponding doses per os for 6 weeks. After this period of treatment the mice were decapitated. The left
testis, epididymis, prostate and seminal vesicles were weighed. The right cauda epididymis was dissected and
excised in saline solution to release the sperm. The results indicated that S. maxima was effective in exerting a
protective effect against the lead induced damage on sperm concentration, motility and shape.
Acknowledgments: Fellowship holders of DEDICT-COFAA, IPN.

References: 1. Miranda, M.S. et al. (1998) Braz. J. Med. BioI. Res. 31: 1075·1079.2. Shastri, D. et al. (1999) Phytother. Res.
13: 258·260.
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A237 Evaluation of toxic and protective effects of an essential oil of Salvia officinalis L. on liver cells
C. Lima a, F. Carvalho b, E. Fernandes b, M. Bastos b, P. Santos-Gomes a, M. Fernandes-Ferreira a and C. Pereira a
aDepartamento de Biologia, Centro de Cienciasdo Ambiente, Universidade do Minho, 471 0-057 Braga, Portugal. b ICETA/CEQUP,
Servi~o de Toxicologia, Faculdadede Farmacia, Universidadedo Porto, 4050-047 Porto, Portugal.

The widespread use of sage (Salvia officinalis L.) in herbal teas and as a food condiment requires that studies of
their biological effects are conducted in order to prevent ill effects on human health. [t is known that the essen-
tia[ oil (EO) of this plant is neurotoxic, but in higher concentrations than those used in the applications referred
above.
[n this study we have isolated and characterized the EO of S. officinalis and studied its toxic/protective effects
in rat hepatocytes isolated by collagenase perfusion. The aims were to determine: 1. whether the use of the S.
officinalis EO for human consumption has any adverse effects to the liver in the concentration range likely to be
ingested; 2. verify the often attributed antioxidant effects (protective) on liver cells challenged with an oxidant
agent (tert-buty[ hydroperoxide t-BHP) and compare it to the effects of the reference antioxidant quercetin.
The EO was obtained by hydrodistillation of fresh aerial parts of sage plants harvested in Apri[ 2002 in Arouca
experimental farms in northern Portugal and then analyzed by GC and GC-MS. We obtained a total yield of 12.07
mg of EO per g of plant dry weight and more than 50 compounds were identified. The major representative com-
pounds were n-thujone (17.36 %). n-humu[ene (13.25 %). 1,8-cineo[e (12.73 %), I'I-caryophy[[ene (8,50 %) and
borneol (8.29 %). To study EO toxic/protective effects in rat hepatocytes, we measured the cell viability (LDH [ea-
kagel, lipid peroxidation and glutathione status in experiments undertaken with cells (suspensions of 1xl06 via-
b[e cells per milli[itre) exposed to EO alone (toxicity of the EO; t-BHP as a positive control); and with cells expo-
sed to EO and an oxidative compound (t-BHP) together (in EO protection evaluation; quercetin as a positive con-
trol) for 30 min. Our results show that the EO is not toxic when present at a concentration below 0.2%; only at
2 ~[ EO/m[ cell suspension occurred a significant LDH leakage and GSH decrease indicating cell damage. The
EO toxicity may be due to GSH depletion or to a solvent effect on the membrane. [n the range of concentrations
tested the EO did not show protective effects.

A238 Enhanced permeability of animal skin models using total saponins of Acanthophyllum squarrosum
M. Ramezani a, E. Moghimipour a, SA Sajadi a and R. Loebenberg b

a School of Pharmacy, P.O.Box: 91775-1365, Mashhad, Iran. b Faculty of Pharmacy, University of Alberta, Edmonton, Canada.

There have been many efforts to enhance systemic absorption of drugs. The current work provides information
on the induction of membrane permeability by total saponin of Acanthophyllum squarrosum Boiss. root (ATS).
A. squarrosum roots were collected, dried, powdered and defatted using petroleum ether in a Soxh[et apparatus.
The powder was further extracted with methanol. The concentrated methanol extract was partitioned between
water and n-butanol. n-Butano[ fraction was concentrated and redissolved in methanol and precipitated with
diethy[ ether. The precipitate was collected as crude saponin (1). A Franz diffusion cell was used to study drug
transport through the snake and rat skin. Skin specimens were placed between two glass chambers and faste-
ned using polymer washers and stainless steel clips. Two hydrophillic drug molecules, gentamicin sulfate (GS)
and 5(6)-carboxyf[uoresceine (CF) were used as drug models; and absorption enhancers were ATS and Quillaja
total saponin (QTS). The intensity of fluorescence emitted by CF in samples was determined using fluorimeter at
588 nm. GS assay was performed using an agar diffusion method discussed by Philips et al. (2). Surface ten-
sion changes and hemolytic activities of both TS and QTS were also determined.
The results showed that both crude saponins can enhance transderma[ absorption of GS and CF. The results also
indicated that their maximum enhancing effect is below the enhancer critical micelle concentration (cmc), while
maximum hemolytic activity was observed at concentrations above the relevant cmc.

References: 1. Lacaille-Dubois,MA et al. (1993). Phytochemistry, 34: 489-495. 2. Philips M. et aI., (1974). J. Clin. Path., 27:
447-451.
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A239 Plasma levels of hypericin in presence of procyanidin B2: a pharmacokinetic study in rats
V. Butterweck a, U. Lieflander-Wulf b. H. Winterhoff a and A. Nahrstedt b

a Institute of Pharmacology and Toxicology. Domagkstrasse 12, 48149 Muenster. Germany. b Institute of Pharmaceutical Biology
and PhytochemistryHittorfstrasse 56, 48149 Muenster, Germany.

The biological evaluation of hypericin in various test models is hampered by its poor water solubility. In a recent
study we showed that the water solubility of hypericin was remarkably enhanced in the presence of procyanidin
B2 (1). In addition, a procyanidin fraction mainly consisting of procyanidin B2 significantly increased the in vivo
effects of hypericin in the forced swimming test after acute administration (1). Thus, the present pharmacokine-
tic study was designed to find out whether the increased in vivo activity of hypericin in presence of procyanidin
B2 might be correlated to increased plasma levels of the naphthodianthrone. Hypericin plasma levels of rats in
presence and absence of procyanidin B2 were analyzed by reversed phase HPLC using fluorometric detection.
According to our previous investigation, hypericin alone was administered orally in a dose of 0.2 mg/kg (B) and
together with a 12.5 fold surplus of procyanidin B2 (A) (1). Plasma samples were collected between 1.5 and 24
hours. Median maximal plasma levels of A were detected after 4.5 h (Cmax = 10.54 ngjml) , whereas for B plas-
ma levels were 4.44 ngjml. 9 h after application the difference between both treatment groups was still signifi-
cant: A = 7.6 ngjml; B = 3.0 ngjml. No difference between A and B was observed after 24 h. Our present
results show that plasma levels of hypericin can be enhanced in presence of procyanidin B2. It can be specula-
ted that a significant accumulation of hypericin in rat plasma in presence of procyanidin B2 might be responsible
for its increased in vivo activity. If this effect is due to a better absorption of hypericin from the intestinal tract or
just a result of its improved solubility needs to be investigated in further studies.

Reference: 1. Butterweck, V. et al. (1998) Planta Med. 64: 291·294.

A240 Formulation of licorice topical preparation and evaluation of its effects on atopic dermatitis
M. Saeedi a and K. Morteza-Semnani b

a Department of Pharmaceutics, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175-861, Sari,
Iran. b Department of Medicinal Chemistry, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175·
861, Sari, Iran.

Glycyrrhiza glabra L. has been used in herbal medicine, for skin eruptions, including dermatitis, eczema, pruri-
tus and cysts. In this research, the anti-inflammatory activity of licorice extract as topical preparation was eva-
luated on atopic dermatitis (1,2). The plant was collected and extracted by percolation with suitable solvent. The
extract was standardized based on glycyrrhizinic acid by using titrimetry method. Different topical gels were for-
mulated by use of different cosolvents and gelling agents. Physical stability (precipitation formulation, syneresis,
viscosity and ... ) in 4, 25, 40°C and microbial control tests were evaluated. After standardizing of topical pre-
parations, the best formulations (1 and 2%) were studied in a double-blind preliminary clinical trial in comparison
with base gel on atopic dermatitis during two weeks (18 persons in each group). Propylene glycol and glycerin
were the best cosolvent for extract and carbapol 934P showed the best results in final formulations. The quan-
tity of glycyrrhizinic acid was determined 20.3% in extract and 19.6% in topical preparation. 2% licorice topical
gel was more effective than 1% preparation on atopic dermatitis (P<0.05). The inflammation of 60 and 89% of
patients was decreased after the use of 1 and 2% topical gels respectively, during two weeks. The results sho-
wed that licorice extract can be considered as an effective agent on atopic dermatitis.

References: 1. D'Amelio, F.S. (1999) Botanicals. CRC Press. USA. 2. Leung, A.Y. et al. (1996) Encyclopedia of common natu·
ral ingredients used in food, drugs and cosmetics. John Wiley & Sons Inc. New York.
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A241 Formulation of an herbal antiperspirant from Hamamelis persica and preliminary clinical study
M. Azadbakht, J. Akbari and S. Pasandi
Mazandaran University of Medical SCiences, Faculty of Pharmacy, P.C: 48175·861, Sari, Iran.

Hamamelis persica is indigenous in North province of Iran (1). Other species, Hamamelis virginiana is grown in
North of America and has a little distribution in Europe (2).
Many investigation were performed on the H. virginiana and species but there is no study about H. persica and
this is the first report regarding to clinical and phytochemical study of the plant. H. persica leaves were collec-
ted in May, August and October of 1999 from Mazandaran. Extraction was accomplished from the leaves through
percolation by ethanol 70°.
Tannins were measured by spectrophotometric method. For the clinical study as antiperspirant, a roll-on prepa-
ration was formulated on the extract, by using of glycerol, propilen glycol, ethanol, water, carbapol 934P, antio-
xidant and preservative. The dry extract was used in amount of 5% in the preparation. The formulation was pre-
pared in a suitable viscosity. Product stability was evaluated during 5 month.
Then product and placebo were given to volunteers. The preliminary clinical study was performed in a blind study
with preparing questionnaire (3).
The results showed that the leaves contains, mainly pyrogallol group tannins (6.11 %).
Product had suitable stability in clinical study. Sweat (perspiration) quantity was redused in 85 percent of the
volunteers that used the product for armpit.

References: 1. Rechinger, K. (1968); Flora Iranica, Hamamelis persica, vol. 48-56, Graz-Austria, 1-2. 2. Wichtl, M. and Bisset,
N.C. (1996) Herbal drugs and phytopharmaceuticals, medpharm scientific publisher, 236-239. 3. Marcy R. (1975) Antiperpirant
efficacy testing a critical review, cosmetics and perfumery, vol. 90, 33-90.

A242 Effect of Cotoneaster discolor manna on infant jaundice (effect on blood bilirubin)
M. Azadbakhta, N. Pishva b, S. Mohammadi c and F. Alinejad
a Mazandaran University of Medical Science, Faculty of Pharmacy, Sari, Iran, b Shiraz University of Medical Sciences, Faculty of
medicine, Shiraz, Iran. C Shiraz University of Medical Sciences Faculty of Pharmacy, P.C.: 48175-861, Sari, Iran.

Jaundice is observed during the first week of life in approximately 60% of term infants and 80% of preterm infant
(1). The risk of hyperbilirubinemia is due to the development of kernicterus (bilirubin encephalopathy), hearing
loss, spasticity and convulsion at high serum bilirubin levels (2) phototerapy is recommended for the treatment
of neonatal jaundice and if it is unsuccessful exchange transfusion can be used to keep the maximum total serum
bilirubin below risk levels of eNS injury (3). Manna obtained from Cotoneaster discolor Pojark (purgative manna)
is commonly being used in the treatment of neonatal jaundice in iranian traditional medicine. It is also the pur-
pose of this article to design the formulation of drop with certain doses, therefore purgative manna with browse
of C. discolor were prepared from South of Khorassan. Drop was prepared from total extract of this manna and
named bilineaster, then the quantitative and qualititive controls and microbial tests were accomplished and then
it was administered to newborn with jaundice.
100 babies (case group) received bilineaster drop with phototherapy, and 100 others (control group) were also
given placebo drop with phototherapy (dosage: 5 droplets, TID).
The time required to reduce the serum bilirubin level to 10 mgjdl was significantly two days shorter than control
group, therefore, bilineaster drop in addition to phototherapy was recommended in treatment of neonatal hyper-
bilirubinemia.

References: 1. Cashore WY (1988) Semin. Liver Dis. 8: 163-167. 2. Valaes T.N. and Harvey-Wilkes K.N. (1990) Clin. in
Perinatol. 17(2): 245-273. 3. Nelson W.E. et al. (1996) Textbook of pediatrics, 15th. Ed. 493-499.
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A243 Adverse effects of herbal medicine and dietary supplements in Iceland
O. Th6rhallsd6ttir a, M. J6hannsson band K. Ing61fsd6ttir a
a Faculty of Pharmacy, University of Iceland, Hagi, Hofsvallagata, 107 Reykjavik, Iceland. b Faculty of Medicine, Dept. of
Pharmacology. University of Iceland, Armuli 30, 108 Reykjavik, Iceland.

In an investigation aimed at estimating the frequency of adverse effects and drug-interactions attributable to the
use of herbal medicine and dietary supplements in Iceland, a survey was undertaken in which physicians regis-
tered in Iceland (n = 1083) were questioned as to whether they had become aware of such effects. A number of
questions were further posed in order to assess the perception, attitudes and knowledge of Icelandic physicians
towards these products.
Of the 410 physicians that responded, 134 had become aware of adverse effects and 25 had become aware of
herbal/drug interactions. Details on 253 adverse effects and 13 interactions were presented. Hospitalization was
estimated to have been the consequence of 38 cases, 14 of which had been considered life-threatening.
In addition to the survey, computer files of the University Hospital based on the International Classification of
Diseases (lCD-9 and lCD-10) were searched (1983-2000) for cases where consumption of herbal medicine had
led to hospitalisation. A study of admissions to the Emergency Department of the hospital daily for one month
revealed no cases of herbal medicinal involvement. Enquiries made to the Icelandic Poison Center 1997-2000
regarding herbal medicine were estimated to be 26. Formal reports submitted to the Icelandic Medicines Control
Agency and the Surgeon General were examined and found to be nonexistent.
Adverse effects and interactions between herbal medicines/dietary supplements and prescribed drugs appear to
be under-reported in Iceland. It is considered of utmost importance to increase awareness and education in this
field amongst physicians and other health-care professionals.

A244 Antifungal activity of oregano oils (Lippia graveo/ens and Origanum virens) on Candida species
L. Salgueiro a, E. Pinto b , C. Pina-Vaz c.e, C. Cavaleiro a, A. Rodrigues c.e, A. Palmeira b, S. Oliveira c, C. Tavares c,
M.J. Goncalves a and J. Oliveira d

a Lab. Pha~macognosy, Faculty of Pharmacy / CEF, 3000 Coimbra, Portugal. b Dept. Microbiology, School of Pharmacy/CEQOFF,
4050 Porto, Portugal. c Dept. Microbiology School of Medicine, 4200 Porto, Portugal. d Dept. Obstetrics/Gynaecology, School
of Medicine, 4200 Porto, Portugal. e IPATIMUP, University of Porto, 4200 Porto, Portugal.

Vulvovaginal candidosis (WC) and dermatomycoses are common infections. The increasing resistance to anti-
fungal compounds and the reduced number of available drugs urged the search for therapeutic alternatives.
Previous research of our tearn demonstrated the antifungal activity and the mechanism of action of some essen-
tial oils (EO) (1,2). The aim of this study is to evaluate the antifungal activity of the essential oils of Lippia grave-
olens and Origanum virens (oregano oils) used in folk medicine in order to support their use as antifungal agents.
The composition of the oils was investigated by gas-chromatography and gas-chromatography/mass spectros-
copy (3). The Minimal Inhibitory Concentration (MIC), determined according to the NCClS protocol M 27-A, the
Minimal lethal Concentration (MlC) and the inhibition of germ tube formation were used to evaluate the antifun-
gal activity against Candida strains (7 clinical isolates and 3 ATCC strains). The mechanism of action was deter-
mined by flow cytometry, using the fluorescent probe propidium iodide (PI) (1). The antifungal activity of their
major components was also evaluated. Both oils showed similar antifungal activity. MIC and MlC values are simi-
lar (0,16-0,32 ~I/ml for O. virens and 0,16-0,63 ~I/ml for L. graveolens). This is probably due to their chemical
composition, mainly composed by carvacrol, p-cymene and thymol (over 70%). Concentrations lower than MIC
values strongly prevent germ tube formation. PI, at MIC value, could penetrate rapidly (<15 minutes) most of the
yeast celis (>90%), thus meaning that the fungicidal effect is primarily due to an extensive lesion of the mem-
brane. This study showed the antifungal activity of these EO on Candida spp., supporting future therapeutical
trials on mucocutaneous candidosis.

Acknowledgements: FCT, POCTI and FEDER (POCTI/40167/ESP/2001) for financial support; Prof. Dr. Armando C,iceres
(CYTED-RIPROFITO) for proViding Lippia graveolens.

References: 1. Pina-Vaz, C. et al. (2001) J. Med. Microbial. 50: 375-382. 2. Pina-Vaz, C. et al. (2001) Mycoses 44 Supp 1:
59.3. Cavaleiro, C. et al. (2001) Biochem. Syst. Ecol. 29: 1175-1183.
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A245 A systematic review of herb-drug interactions as a basis for an early warning system
J.A. Wijbenga a,b, F.J. Zijm a,b, A. van der Kuy b, J.H. van Meer a.b, S.F. des Tombe band S.B.A. Halkes a,b
a Department of Medicinal Chemistry. Faculty of Pharmaceutical Sciences, Utrecht University, PO Box 80082, 3508 TB Utrecht,
The Netherlands; E·mail: JAWijbenga@pharm.uu.nl. b Committee for the Assessment of Phytomedicines, Van Hoornestraat 2,
2581 VGThe Hague, The Netherlands.

In contrast to drug-drug interactions which are at present consistently monitored and evaluated, relatively little is
known about the potential interactions between drugs and herbal medicines. As a first step in the development
of an early warning system which can provide clinicians with the necessary information to optimize their choice
of prescription and to reduce the risk of interaction, we systematically reviewed the literature for such herb-drug
interactions. For this purpose, electronic databases (PreMedline on Silver Platter, International Pharmaceutical
Abstracts, Pubmed) as well as handbooks on herbal drugs were searched. In total, 2218 statements of herb-
drug interactions were gathered, relating to 242 plant species. On the basis of the nature of the reports inter-
actions were classified into four groups: 1) clinical trials and/or case reports, 2) in vitro and/or in vivo research,
3) claimed modes of action and/or chemical constituents, and 4) statements in which no background informa-
tion was given. Interference with the cytochrome P450 enzyme system was marked in all groups. Clinical trials
and/or case reports amounted to 96 statements (4% of tota!), relating to 21 plant species. The main pharma-
cotherapeutic classes of the synthetic drugs involved in the interaction related to the circulatory system, sleep
and nervous disorders, blood (including anemia, bleeding and clotting disorders, lipid concentration), and hor-
mones and metabolism (including corticosteroids, diabetes, thyroid disorders). These classes composed 24, 18,
15 and 12% of total, respectively. Interactions with drugs used in neurological disorders, drugs used in digesti-
ve disorders and analgetics/antirheumatics each amounted to 5% of total.

Acknowledgement: The study described here is financially supported by the Dutch Ministry of Health, Welfare, and Sport.

A246 Constituents of the stigma of Crocus sativus L. and their tyrosinase inhibitory activity
Chia-Ying Li and Tian-Shung Wu
Department of Chemistry, National Cheng Kung University, Tainan 701, Taiwan.

The dried stigma of Crocus sativus L. (1) (2.0 kg) was extracted with hot water. The extracts were concentrated
to give dark brown syrup (1.1 kg). The crude extract was partitioned between water and chloroform. The chlo-
roform soluble layer was chromatographed over silica gel and the water soluble layer was chromatographed on
Diaion HP-20. Four new compounds: crocusatin-F (1), -G (2), -H (3), and -I (4), together with 21 known com-
pounds, 2-formyl- 5-methoxyfuran (5), crocusatin-C (6), 4-hydroxy-3,5,5-trimethylcyclohex-2-enone (7), crocusatin-
B (8), picrocrocin (9), 4-hydroxy-2,6,6-trimethyl-3-oxo-cyclohexa-1 A-dienecarbaldehyde (10), 2-hydroxy-3,5,5-tri-
methylcyclohex-2-ene-1 A-dione (11), 4-hydroxymethyl-3,5,5-trimethylcyclohex-3-enol (12), 3-hydroxy-/)~onone
(13), methylparaben (14), 5-methyluracil (15), uracil (16), adenosine (17), pyridin-3-yl-methanol (18), a-crocetin
(19), crocetin monomethyl ester (20), crocetin mono(/}D-glucosy!) ester (21), crocin-3 (22), crocin-4 (23), cro-
cin-2 (24), crocin-1 (25) were afforded and their structures were established by means of spectral methods (UV,
IR, 1D and 2D NMR, and MS). The antityrosinase activity of the isolated compounds was measured in vitro using
mushroom tyrosinase (2), and compound 25 showed stronger tyrosinase inhibitory activity (lC50=140 ~M) than
kojic acid (IC50=235 ~M).

~=" ..~Ho,,,·4 y~o
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References: 1. Ryuju, H. et al. (1994) Biosci. Biotechnol. Biochem., 58, 1725-1726. 2. Jiangsu New Medical College
Encyclopedia of Chinese Materia Medica (1977) Shanghai Science and Technology Press: Shanghai, Vol. 2, pp 2671-2672.
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A247 Isolation of bioactive compounds from Fagara xanthoxyloides using CPC and dereplication of alka-
loids by LC-MS
F. Chaaib a , E.F. Queiroz a, K. Ndjoko a, D. Diallo band K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH·l015 Lausanne, Switzerland. b Departement de
Medecine Traditionnelle (DMT), INSRP,B.P. 1746 Bamako, Mali.

In the course of a study of medicinal plants from Mali, the root bark of Fagara zanthoxyloides Lam. (Rutaceae)
was investigated. The root bark of this plant is used as a toothbrush in West African traditional medicine (1).
Phytochemical investigation of the MeOH extract of Fagara zanthoxyloides Lam. (Rutaceae) led to the isolation
of different biologically active compounds. The separation of antifungal and antioxidant compounds, together with
acetylcholinesterase inhibitors, was performed by centrifugal partition chromatography (CPC). The fractions were
monitored by direct TLC bioautographic assays (2,3). In addition, LC/UV/MS analysis performed on the crude
MeOH extract allowed on-line identification of some known compounds. The structures of the isolated compounds
were elucidated by classical spectroscopic methods including UV, NMR, MS and HR-MS.

MeO MeO

o;;
OMe OMe

Chelerythrine Arnottiamide

References: 1. Kerharo, J. and Adam, J.G. (1971) La Pharmacopee senegalaise traditionnelle. Vigot Freres. Paris. 2. Homans,
A.L. and Fuchs, A. (1970) J. Chromatogr. 51: 327·329. 3. Marston A. et al. (2002) Phytochem. Anal. 13: 51·54.

A248 New biologically active acylated triterpene saponins from Albizia adianthifolia
M. Haddad a, T. Miyamoto b, V. Laurens c and M.A Lacaille-Dubois a
a Laboratoire de Pharmacognosie, Unite MIB JE 2244, Faculte de Pharmacie, Universite de Bourgogne, 7, Bd Jeanne d'arc,
21079 Dijon Cedex, France. b Graduate School of Pharmaceutical Sciences, Kyushu University, Fukuoka, Japan. c Groupe
Immunologie Comparee, UMR CNRS 5548, Faculte des Sciences, Universite de Bourgogne, 6, Bd Gabriel, 21079 Dijon Cedex,
France.

Three new triterpene saponins (1-3) have been isolated from the methanolic extract of the roots of Albizia adian-
thifolia (Mimosaceae), indigenous to Africa. The crude saponin fraction was purified by successive medium pres-
sure liquid chromatography (MPLC) on normal and reversed phase (CIS) Silica gel yielding pure compounds.
Their structures were elucidated by using 1D and 2 D NMR experiments (COSY, TOCSY, NOESY, HSQC, HMBC)
as 3-0-1/)-D-xylopyranosyl-( 1~ 2)-/}D-fucopyranosyl-( 1~6)-[/)-D-glucopyranosyl-( 1~ 2)]-/)-D-glucopyranosyl }-21-0-
Io-hydroxybenzoyl} acacic acid 2S-0-a-L-arabinofuranosyl-( 1~4)-[/)-D-glucopyranosyl-(1 ~3)]-a-L-rhamnopyra-
nosyl-(1 ~2)-/)-D-glucopyranosyl ester (1), as 3-0-1{)-D-xylopyranosyl-(1 ~2)-f)-o-fucopyranosyl-(1 ~6)-2-acetylami-
no-2-deoxy-/)-D-glucopyranosyl }-21-0-1 o-hydroxybenzoyl} acacic acid 2S-0-a-L-arabinofuranosyl-( 1~4)-[/)-D-glu-
copyranosyl-(1 ~3)]-(t-L-rhamnopyranosyl-(1-2)-/)-D-glucopyranosyl ester (2), and 3-0-1/)-D-xylopyranosyl-( 1-2)-
/)-D-fuco pyr anosyl-( 1~6)- 2-acetyl amino- 2-deoxy-/)-D-gi ucopyra nosyl}- 21-0-1 (6 RjS)- 2-hydroxymethyl-6-methyl-6-0-
(/)-D-quinovopyranosyl)-2,7-octadienoyll acacic acid 2S-0-a-L-arabinofuranosyl-( 1-4)-[{)-D-glucopyranosyl-(1 ~ 3)]-
a-L-rhamnopyranosyl-(1 ~2)-/)-D-glucopyranosyl ester (3). A mixture of 1-2 was tested in vitro on Jurkat human
leukemic cells (1). It showed an immunoproliferative effect at low concentration (10.4 - 10.1 ~Ml. whereas the same
mixture displayed cytotoxic activity at high concentration (> 10.1 ~M).

Reference: 1. Gaidi, G. et al. (2000) J. Nat. Prod. 63: 1497-1502.
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A249 ACAT, DGAT and FPTase inhibitory sesquiterpene lactones from Ixeris dentata forma a/bif/ora
Myun-Ho Bang a, Tae-O Jang a, Byoung-Mog Kwon b, Young-Kook Kim b, Hyun-Seon Lee b, Nam-In Baek a
a Graduate School of Biotechnology & Plant Metabolism Research Center, Kyung Hee University, Suwon, 449-701, Korea, b Korea
Research Institute of Bioscience & Biotechnology, P.O. Box 115, Taejon, 305-600, Korea.

Ixeris dentata forma albiflora is a perennial herb (chrysanthemum) widely distributed in Korea, the root of which
has been preferably ingested as fresh vegetables or fermented foods "Kimchi" in a Korean diet. Though the Ixeris
genus plants have been used for remedy of renal calculus or pneumonia, and several sesquiterpene lactones
were isolated from the genus plants, no report on constituents or activities of I. dentata forma albitlora has been
found in the literature. Therefore, phytochemical and pharmacological study on the plant was carried out.
Repeated column chromatography using silica gel, ODS and Sephadex LH-20 for EtOAc and n-BuOH fractions
obtained from I. dentata forma albitlora led to isolation of a new guaiane sesquiterpene lactone glycoside (5) along
with five known ones, zaluzanin C (1), 9«-hydroxyguaian-4(l5),10(l4),ll(l3)-triene-6,12-0Iide (2), ixerin M (3),
glucozaluzanin C (4) and 3['I-O-I>-D-glucopyranosyl-81>-hydroxyguaian-4(l5l,l O(l4)-diene-6,l2-0Iide (6). The chemi-
cal structure of compound 5 was determined as a 31>-O-(6'-p-hydroxyphenylacetyl-f\-D-glucopyranosyl)-81>-hydroxy-
guaian-4(l5l,l O(l2)-diene-6, 12-01ide in the basis of interpretation of physical and spectral data including g-HSQC
or g-HMBC and comparison of the data with those of literature. Some of them showed the inhibitory effects
on ACAT (Acyl-CoA: cholesterol acyltransferase), (lC50 values of 3, 4, 5: 0.33, 0.08, 0.06 mM) and DGAT
(Diacylglycerol acyltransferase). (IC50 values of 1, 2: 0.19, 0.09 mM) the catalyzing enzymes of the intracellular
esterification of cholesterol or diacylglycerol, and FPTase (Farnesyl-protein transferase), (lC50 values of 1, 2:
0.30, 0.35 mM) the farnesylation enzyme for Ras protein in charge of cancer promotion.

A2S0 Towards elucidating the structure of Sesuvium verrucosum active ingredient
Ahmed Taha
Department of Chemistry, College of Science, University of Bahrain, PO Box 32038 Isa Town, Bahrain. Email: ahmedabd@sci.
uob.bh

Activity-guided chromatographic fractionation of the ethanol extracts of Sesuvium verrucosum, a medicinal plant
from Bahrain, lead to the isolation of an active constituent showing a marked significant activity (LC50 =21.4
~g ImL) in the brine shrimp experiment (1). The plant extracts was reported (2) to contain alkaloids, coumarins,
sterols and tannins. An earlier screening bioassay experiment (3) showed the plant, in comparison to other plants
tested, to possess significant cytotoxicity in the crude extract. In this paper we report deconvolution steps of the
active ingredient of the plant. The crude extract has been sepa-
rated into four major fractions (F001-F004). The activity was
shown to be residing in fraction F004 (3.5 g). This was subjec-
ted to column chromatography on silica gel (60-120 mesh)
using gradient elution from hexane-CHCl3 (9: 1) to CHCI3- EtOH
(1 :9) (10 fractions, I-X) followed by TLC (Si02, GF254) analysis.
Only fractions VII and VIII (F005) (0.95 g) showed bioactivity
(LC50= 21.4 ~gjmL). Both fractions were then separated by
preparative TLC (Si02, 1.5 mm layers) into 2 major bands (I and
II); only band II (72 mg) was shown to be active. The chemical
structure of the solid separated from band II was elucidated by
GC-MS (figure). GC-MS analysis showed the compound to pos-
sess a molecular ion at m/z 251 (5%) indicative of a N-contai-
ning compound and a base peak at mil 105 indicative of m'Z 91
phenyl ketone fragment. Fragments at mil 77 and mil 91 are (50"/0)
due to a phenyl ring and a tropylium ion, respectively. The ten-
tative structure shown is suggested.

(45%)

References: L McLaughlin, J.L et al(l982). Planta Med., 45,31-34.2. Rlzq, A.M. (1986). The Phytochemistry of the Flora of
Qatar, Kingprint, Richmond, UK. 3. AI sayed, H. and Taha, A. (2000), Phytother. Res. 14, 48-50.
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A251 Structures and biological activities of constituents from Brosimum acutifo/ium
A. Ohsaki a, S. Asano band J. Takashima b

a Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Chiyoda-ku, Tokyo 101'()062, Japan. b Pharmaceuticals
Research Division, Mrrsubishi Pharma Corporation, Aoba-ku, Yokohama 227'()033, Japan.

In the course of a screening program to discover new lead compounds from Brazilian Medicinal Plants, we inves-
tigated the constituents of bark of Brosimum acutifolium (Moraceae), popular name "Murure". This plant has been
used in folk medicine in the Amazonian region as an anti-inflammatory and anti-rheumatic agent. The methanol
extract of B. acutifoJium was partitioned between ethyl acetate and water. The ethyl acetate extract was subjec-
ted to column chromatography and further purified by HPLC. Seventeen new flavonoids and one new lignan were
isolated with known fifteen compounds. The structures of these compounds were elucidated by spectroscopic
methods. One of the new flavonoids has a unique rearranged carbon skeleton (1) and two of them have novel
structures consisting of catechin and phenylpropanoid moieties (2, 3). Some of those flavonoids showed inhibi-
tory effects against protein kinase A or C.
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References: 1. Takashima, J, Ohsaki. A. (2001) J Nat. Prod. 64: 1493-1496.2_ Takashima, J., Asano, S., Ohsaki, A. Planta
Med., in press.

A252 O-Galloyl flavonoids from Geranium pyrenaicum and their in vitro antileishmanial activity
D. Ercil a.b, M. Kaloga b, O.A. Radtke b, M.K. Sakar a, A.F. Kiderlen c and H. Kolodziej b

a Faculty of Pharmacy, Hacettepe University, 06100 Ankara, Turkey. b Institut fUr Pharmazie, Pharmazeutische Biologie, Freie
Universitat Berlin, Konigin-Luise-Str. 2+4, D-14195 Berlin, Germany. c Robert Koch-Institut, Department of Infectious Diseases,
Nordufer 20, D-13353 Berlin, Germany.

In Turkish folk-medicine, the aerial parts of some species, known as "Turnagagasi", form the basis of a number
of herbal preparations (1). Among these traditionally used Geranium species is G. pyrenaicum Burm. fil.
(Geraniaceae). No phytochemical study on this species has so far been reported. Fractionation of the ethyl ace-
tate soluble portion of the aerial parts of G. pyrenaicum by a combination of chromatography on Sephadex LH-
20 using water-methanol gradients and preparative TLC separations afforded a series of flavonoids including six
known flavonol glycosides [kaempferol 3-0-[-I-glucopyranoside (1), quercetin 3-0-[-I-glucopyranoside (2), quercetin
3-0-1-I-galactopyranoside (3), kaempferol 3-0-(2"-O-galloyl)-I-I-glucopyranoside (4), quercetin 3-0-(2"-O-galloyl)-i)-glu-
copyranoside (5), quercetin 3-0-(2",3"-di-0-galloyl)-i)-glucopyranoside (6)] and the new natural flavonol derivative,
kaempferol-3-0-(2",3"-di-O-galloyl)-f\glucopyranoside (7). Noteworthy is that compound 6 represents a rarely
found metabolite, its occurrence being hitherto confined to Euphorbia maculata (2). The structures of these com-
pounds were established from spectroscopic studies.
As part of our ongoing research directed toward the isolation and identification of antileishmanial products, the
isolates 1-7 were evaluated for their in vitro leishmanicidal activities against extracellular promastigotes of
Leishmania major, L. donovani and L. amazonensis, and against their intracellular amastigote forms residing
within RAW 264.7 cells. With IC50 values ranging from 3.3 - 31.5 nM, all compounds showed fairly high antileis-
hmanial activity against the amastigotes, when compared with the IC50 value 10.6 nM of the reference drug
Pentostam"'. In contrast, none of these compounds showed selective cytotoxicity against promastigotes and the
mammalian host cell.

References: 1. Baytop, T. (1984) Therapy with Medicinal Plants in Turkey (Past and Present), Istanbul University Publication No
3255, Istanbul. 2_ Amakura, Y. et al. (1997) Can. J Chem. 75: 727.
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A253 Constituents of Chaerophyllum aureum and their antimicrobial activity
J.M. Rollinger a, Ch. Zidorn a, M.J. Dobner a, E.-P. Ellmerer-Miiller band H. Stuppner a
a Institut fiir Pharmazie, Abt. Pharmakognosie, Universitat Innsbruck, Josef-Moeller-Haus, Innrain 52, 6020 Innsbruck, Austna. b Institut fiir
Organische Chemie, Universitat Innsbruck, Innrain 52a, 6020 Innsbruck, Austria.

Chaerophyllum aureum L. (Apiaceae) is a perennial herb growing in the mountainous region of Europe. Due to
morphological similarities it is often confused with Anthriscus sylvestris. Although the phytochemical and phar-
macological data of the latter are well documented, there is little information known about Chaerophyllum aureum
L., except for the leaves flavonoid glycosides (1, 2). Therefore, a dichloromethane extract of lyophilized rhizo-
mes and roots was investigated by HPL chromatography. The main compounds were chromatographically isola-
ted and identified as falcarindiol, deoxypodophyllotoxin, deoxypodorhizone and nemerosin by lH NMR, 13C NMR
spectroscopy and mass spectrometry. These compounds were also reported for Anthriscus sylvestris (3).
Additionally, a new plant constituent was isolated and identified as H7-methoxy-benzo[1,3Jdioxol-5-yl)-prop-2-en-
1-01. This compound was already found as a metabolite of myristicin formed in the liver of mice (4) and rats (5).
The dichloromethane extract showed a significant antimicrobial activity against Escherichia coli (AITC 0120 and
NCTC 9001), Pseudomonas aeruginosa (ATCC 27853), Staphylococcus aureus (ATCC 6538 and B9) and
Streptococcus pyogenes (delta 68). No activity was determined against Enterobacter aerogenes (NCTC 10006)
and Enterococcus faecalis (NCTC 775). By means of bioautographic tests on TLC plates, fractions of the dichloro-
methane extract were used to highlight the active ingredients. Falcarindiol was identified as the main active prin-
ciple. Isolation and structure elucidation of further active compounds are in progress.

Acknowledgements: Prof. K.-H. Ongania, Institut fiir Organische Chemie, Universitat Innsbruck, for MS measurements, and Dr.
S. Sturm, Institut fiir Pharmazie, Abt. Pharmakognosie, Universltat Innsbruck, for HPLC-MS analyses.

References: 1. Gonnet, J.-F. (1985) Biochem. Syst. Ecol. 13: 313-317. 2. Gonnet, J.-F. (1986) Biochem. Syst. Ecol. 14: 409-
415.3. Ikeda, R. et al. (1998) Chem. Pharm. Bull. 46: 871-874; 875-878. 4. Hattori, M. et al. Phytother. Res. (1993) 7: 395-
401. 5. Lee, H.S. et al. (1998) J. Chromatogr. B 705: 367·372.

A254 Sesquiterpene lactones from the aerial parts of Anthemis altissima. In vitro anti-Helicobacter pylori
activity
M. KonstantinoRoulou a, A. Karioti a, S. Skaltsas band H. Ska/tsa a
a Department of Pharmacognosy & Chemistry of Natural Products, School of Pharmacy, Panepistimlopolis, Zografou, 15771
Athens, Greece. b Patission General Hospital, 1st Surgical Department, Endoscopic Unit, Chalkidos 15, 11 143, Athens, Greece.

We report here the isolation and identification of sesquiterpene lactones 1-5 from A. a/tissima L., an annual herb
of S. Europe (1). The aerial parts of A. altissima were extracted with cyclohexane-Et20-MeOH (l: 1: 1). The isola-
tion was proceeded according to a standard procedure (2). Compound 3, is a new naturally occurring rare cis-
eudesmanolide. Its structure was deduced by means of 10- and 2D-NMR spectroscopy PH, 13C/DEPT, COSY,
HSQC, HMBC, NOESY). Besides compound 3, four known sesquiterpene lactones were isolated, namely 1 (3), 2
(4), 4 (5) and 5 (6), which were tested against Helicobacter pylori. Ten randomly selected clinical strains from
gastric biopsies and one reference strain (ATCC 43504) were used for this study. The HP of approximately 5 x
105 CFU were inoculated into brain-heart infusion broth (bioMerieux 51009) and the tests were performed on 96-
well dishes cultured microaerobically for 3 days at 370C in an anaerobic jar. The MIC was taken as the lowest
concentration of each compound that inhibited visible growth. Compounds 2 and 5 were found to be the most
active.
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References: 1. Fernades R. (1976) in Tutin et al. Flora Europea, Vol. 4. Cambridge Univ. Press, p.157. 2. Skaltsa H. et al.
(1999) Planta Med. 65: 393. 3. Yunusov A. et al.. (1976) Khim. Prir. Soedin. 2: 263. 4. Goren N. et al. (1992), Phytochemistry
31(1): 101-4.5. Yunusov A.1. et al. (1980) Khlm. Prir. Soedin .• (4), 573. 6. Yunusov A.1. et al. (1979) Khim. Prir. Soedin., (1):
101-2.
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A255 Sesquiterpene lactones from the aerial parts of Centaurea spinosa and their cytotoxic/cytostatic
activity against human cell lines in vitro
V. Saraglau a, A. Kariati a, K. Dimas b, C. Demetzas a and H. Skaltsa a
a Department of Pharmacognosy & Chemistry of Natural Products, School of Pharmacy, University of Athens, Panepistimiopolis,
Zografou, GR-15771, Athens, Greece. b Papanikolaou Research Center of Oncology. Department of Biochemistry, SI. Savvas
Hospital, GR- 115 22, Athens, Greece.

Continuing our research on the chemical constituents from the aerial parts of Greek Centaurea sp., we report
here the isolation and identification of sesquiterpene lactones 1-6 from C. spinosa L., a species belonging to the
section Acrolophus (Cass.) L. (1). The isolation was proceeded according to the Bohlmann isolation method (2).
The structures of the sesquiterpene lactones 1-5 were elucidated by spectroscopic methods, particularly high-
field NMR spectroscopy. Compound 1, 8u·O·(3,4·dihydroxy-2-methylenebutanoyloxy) sonchucarpolide [= 4·ep~
malacitenolidel, is a new naturally occurring eudesmanolide. Besides compound 1, four known sesquiterpene lac-
tones were isolated, namely 8u·O-(3,4·dihydroxy·2-methylenebutanoyloxy)-15·oxo·5, 7uH,6[,H'eleman-l ,3, 11(13)·
trien·6,12·0Iide (2), methyl 8u·O·(3,4·dihydroxy·2·methylenebutanoyloxy)-6a, 15-dihydroxy·elema·l ,3, 11 (13)·trien·
12·oate (3), 8·0·(4-acetoxy·5-hydroxyangeloyDsalotenolide (4), as well as the germacranolides cnicin (5) and 4'·
acetylcnicin (6), major constituents of the plant. Cytotoxic/cytostatic activity of the fractions, as well as of the
isolated compounds was tested against various human cell lines (SF268, H460, MCF7, OVCAR3, BLD 1) (3).
Compounds 2, 5 and 6 were found to be the most active.

References: 1. Georgiadis Th. (1980). Contribution a I'etude phylogenetique du genre Centaurea L. (Sectio Acrolophus (Cass.)
DC.) en Grece. Thesis, Universite de Provence - Aix Marseille I, 286 pp. 2. Bohlmann F. et al. (1984), Phytochemistry 23: 1979·
88. 3. Maswadeh H. et al. (2000) Anticancer Res. 20: 4385·4390.

A256 Herbal remedies traditionally used against malaria: phytochemical investigations of Microglossa pyri-
folia (Asteraceae)
I. Kohler a, K. Jenett-Siems a, C. Kraft a, K. Siems b, D. Abbiw c, U. Bienzle d and E. Eich a
a Institut fOr Pharmazie (Pharmazeutische Biologie), Freie Universitat Berlin, Kiinigin-Luise-Strasse 2-4, D-14195 Berlin,
Germany. b AnalytiCon Discovery GmbH, D·14473 Potsdam, Germany. C Department of Botany, University Legon·Accra, Accra,
Ghana. d Institut fOr Tropenmedizin, Medizinische Fakultat Charite der Humboldt-Universitat zu Berlin, D·14050 Berlin, Germany.

Microglossa pyrifolia (Lam.) Kuntze (Asteraceae) is a traditional plant remedy, which is used against fever and
malaria in Ghana (1). Continuing our bioassay-guided fractionation of M. pyrifolia (2), we isolated another five
compounds from active fractions: the furanoditerpenes (+ )-strictic acid, (+ )-hardwickiic acid, 10n-nidoresedic
acid, 10[)-nidoresedic acid, and the new geranylgeraniol derivative l-acetyl-6E-geranylgeraniol-19-oic acid 1.
Evaluation of the antiplasmodial activity in our in vitro test system against P. falciparum revealed the following
results: the previously isolated 6E-geranylgeraniol·19·oic·acid 2 (IC50 values: 4.3 ~g/ml [PoWl, 5.2 ~g/ml [Dd2]),
and the semi-synthetic derivative 19-hydroxy-6E-geranylgeraniol 3 (lC50 values: 5. 7 ~g/ml [PoWl, 16.2 ~g/ml
[Dd2]) showed moderate activity, whereas the new natural compound l-acetyl-6E-geranyl-geraniol-19-oic acid
1was inactive.

R,

R,

1
2
3

COOH
COOH

OH

OCOCH3
OH
OH

References: 1. Dokosl, O.B. (1998) Herbs of Ghana, Ghana Universities Press Accra, 313-314. 2. Kiihler, I. et al. (2001)
International Symposium of the Phytochemical Society of Europe, 12.-14.9.2001, Lausanne, Switzerland.
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A257 Phytochemical and biological activity investigation of selected folk medicinal plants of Pakistan
A. Saleem a, A. Ammar band K. Pihlaja a

a Department of Chemistry, University of Turku, 20014 Turku, Finland. b Faculty of Information Technology(Data Communication),
Turku Polytechnic, Sepankatu 1, 20700 Turku, Finland.

Forty-nine Pakistani folk medicinal plant organs were phytochemically studied. Their phenolic contents were rela-
ted to their lipid peroxidation inhibition capacity. The extracts of Nymphaea lotus L. flowers, Acacia nilotica (L.)
Delile beans, Terminalia belerica Roxb. and Terminalia chebu/a Retz. fruits showed stronger antioxidant potential
than u-tocopherol [IC50 (l1g/ml), 397.3, 422.3, 553.3, 529.5, 834.1, respectively]. Phenolic acids and flavonol
aglycones were the major phenolics in these extracts (1). The extracts of A. nilotica leaves and Peganum harma/a
L. seeds showed stronger affinity towards UZA, UZB and uzc adrenoceptors in competition binding assays
(88-89% displacement of the radiolabell. The antagonistic nature of the glycoalkaloid-rich fractions of the
extracts was confirmed by their ability to inhibit epinephrine-stimulated 35S-GTPyS binding (2). T. chebu/a fruit
extract showed dose dependent cancer cell growth inhibitory activity potential against four cancer cell lines in
assays of cell proliferation and cytotoxicity. Growth inhibitory-guided fractionation and isolation of its 70% metha-
nol extract yielded ellagic acid, chebulinic acid and its novel derivative 2,4-chebuloyl-u-D-glucopyranose (3).
Chebulinic acid and 2,4-chebuloyl-u-D-glucopyranose (lC50 11M= 53.2 and 78.5 respectively) were found to be
the most growth-inhibitory compounds. The chemical structures of the isolated compounds of chebulinic acid and
2,4-chebuloyl-n-D-glucopyranose were elucidated using HPLC-DAD, HPLC-ESI-MS and NMR. The stereostructures
of chebulinic acid and 2,4-chebuloyl-u-D-glucopyranose were studied in detail by lH and 13C NMR. The absolute
configuration of three stereo centers of chebuloyl group were reassigned from what has been reported previously
in the literature. The glucose unit of chebulinic acid was observed to adopt an inverted chair conformation (1C4),
while the glucose unit in 2,4-chebuloyl-a-D-glucopyranose adopted a twisted conformation.

Acknowledgements: The scientific contribution of Drug Discovery Graduate School and all other collaborators is acknowledged.
References: 1. Saleem, A. et al. (2001) Z. Naturforsch. 56c: 973-978. 2. Saleem, A. et al. (2002) Z. Naturforsch. 57c:
332-338. 3. Saleem, A. et al. (2002) J. Ethnopharmacol. (in press).

A258 Analysis of herb mixtures used in Inani Tibb medicine of the Near East: The Syrian mixtures
Maria Dolores Carmona a, Concepcion Obon b, Rafael Llorach a and Diego Rivera a

a Departamento de Biologia Vegetal, Facultad de Biologia, Universidad de Murcia, 30100 Murcia, Spain. Email: drivera@um.es.
b Departamento de Biologia Aplicada, EPSO,Universidad Miguel Hernandez, Orihuela, Alicante, Spain.

Inani Tibb medicine uses often complex mixtures of herbs and spices with the purpose of preventing or curing
diseases. Sometimes these mixtures includes toxic species. Here we are dealing with the complex mixtures sold
by the attarin of Damascus and Aleppo that are somewhat peculiar. These mixtures are sold in large bags of 500
to 1000 g or as crude mixtures of slightly broken dried material. The samples were analysed using binocular
microscope and separated the different plant materials. These were identified using the herbarium specimens for
comparison and local floras. The weight of each component was measured using an analytical balance.
The Arba'in or Mixture of the Forty was reported as commonly sold in Palestine (1). But this is mostly based in
imported exotic species fundamentally spices as nutmeg, black pepper, allspice, cinnamon, mixed with local
herbs, fruits and vegetables as coriander, fennell, parsley, zit-el harmel. Instead the Syrian mixtures comprise
mostly locally grown (authochtonous or exotic) or wild plants up to the number of 22 different species. This is a
relevant difference. The basic species in all samples are: Alcea damascena (Moul.) Mout., Aloysia triphylla
(L'Heril.) Britt., Eleagnus angustifolia L., Matricaria recutita L. and Rosa x damascena Miller. Some interesting
species found in the mixtures and not so far reported as medicinal in the literature surveyed are: Alcea dissecta
Baker, Co/utea cilicica Boiss & BaiL, Cytisopsis pseudocytisus (Boiss.) Fertig, Micromeria myrtifolia Boiss. &
Kotschy and Phlomis syriaca Boiss.

Acknowledgements: We are thankful to the Syria government for their help through our field research. The IPOAand Gonzalo
Matilla for their in field support.

References: 1. Crowfoot G and Baldensperger L (1932) From Cedar to Hyssop. London: The Sheldon Press, 196 p.
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A259 Studies on pharmaceutical ethnobotany in Montseny biosphere reserve (Catalonia, Iberian Peninsula)
M. Angels Bonet and Joan Valles
Laboratori de Botanica, Facultat de Farmacia, Universitat de Barcelona, Av. Joan XXIII sin, 08028 Barcelona, Catalonia, Spain.

An ethnobotanical survey was carried out in the massif of Montseny, situated in north-east Catalonia (Iberian
Peninsula), with an area of 826 km2 and a population of 80000. Through interviews with 180 people carried out
from 1993 to 2000, we could establish the catalogue of the ethnoflora, constituted by 584 species, 513 of
which (around 23% of the total flora of the territory) have some popular uses (1); we recently reported the data
on non-crop food plants (2). We are presenting here the collected ethnobotanical information about medicinal
plants, concerning 351 species, with 4023 use-reports. Through comparison with a large literature set, we detec-
ted 501 unreported or uncommon uses corresponding to 201 plant species, 57 of which had never or very rarely
been cited as medicinal or toxic. The analysis of the results, including the use of different quantitative ethnobo-
tany indices, confirms some tendencies already observed in similar studies in other Catalan regions, and allows
us to conclude that: 11 folk use of medicinal plants is still alive, but declining, in the area studied; 2) a relatively
high number of new or very scarcely reported medicinal plants or plant uses is detected; 3) some of these medi-
cinal plants reported by the informants can be good candidates for further phytochemical and pharmacological
studies in view of new drug development; 4) western European territories are suitable places to conduct phar-
maceutical ethnobotanical studies as a first step in the search for new bioactive products; there is no reason for
this research be restricted, as curently mostly is, to tropical or subtropical zones; 5) it is urgent to do such stu-
dies before the informants who have the direct knowledge of uses disappear.

Acknowledgements: This work was partially subsidized by grants from Generalitat de Catalunya (Catalan government), through
Centre de Promoci6 de la Cultura Popular i Tradicional Catalana, and Departament d'Universitats, Recerca i Societat de la
Informaci6 (research group "Biodiversltat i biosistematica vegetals", projects 1999SGR-00332 and 2001SGR-00125). We thank
our informants for sharing with us their knowledge and Cesar Blanche (Barcelona) for useful comments.

A260 Calendula officinalis extract as a suitable plant product in treatment of dermatophytosis
H. Asgari-rad and R. Aghili
Department of Pharmacy, Mazandaran University of Medical Sciences, P.C.: 48175-861, Sari, Iran.

One of the most important fungi species in dermatophytosis is Trichophyton mentagrophytes. Clinical evidence
indicates increasing resistance of chronic-infections to treatment with drugs and some azoles (e.g. miconazole)
have been associated with skin sensitivity. Calendula extract is used as antiinflammatory and antiseptic in the skin
(1,2). Here, we have studied the effects of calendula extracts (ointment 1.5% and oil extract 1%) in the treatment
of experimental dermatophytosis caused by inoculation of Trichophyton mentagrophytes on skin of guinea-pigs.
During 10 days the effect of drugs was studied on 6 groups of infected guinea-pigs (each group contained 3
animals). Calendula ointment 1.5% (CO) and oil extract of calendula 1% (OC) from flowers of Calendula officinalis
were prepared in the lab. Then, therapeutic efficacy of CO, OC, pure olive oil (POO), base of ointment (80) and
miconazol ointment (MO) were studied in this disease. The changes of lesion symptoms during the treatment and
the growth of fungus in culture of skin blocks were analyzed by X2 - test and Fisher exact test. A four score (0 to
+3) evaluation criterion was used in order to show the lesions, (blind case - control method). At the end of the
treatment, the blocks of skin were cultured in sec media. In comparison to control group, the decreasing of lesion
symptoms in the group in which CO and OC were used had a significant difference after 10 days (P < 0.05). The
groups in which MO and POO and 80 were used did not show the significant difference. In eliminating of fungi,
there was a significant difference between CO and 80 and so was for OC and POO (P < 0.001). MO and CO and
OC eliminated 93.4%, 73.4% and 53.4% of fungi in skins. This study shows the positive effect of extracts of
calendula (both CO and Oe) in decreasing lesion symptoms of dermatophytose caused by T. mentagrophytes on
guinea pigs in 10 days. In order to complete elimination of fungi in skin a longer period of treatment is needed.

References: 1. Della Loggia R. et. al. (1994) Planta Med 60(6): 516-20. 2. Khan M.T. (1995) M.Sc Thesis, University of East
London.
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BOO 1 The effect of metal salts and metal complexes with HDEHP on the separation of carbohydrates by
TLC method on Diol-silica plates by the use of anhydrous mobile phase
J. Flieger, H . Szumi 10and M. Tatarczak
Department of Inorganic and Analytical Chemistry, Medical University of Lublin. Staszica 6, 20·081 Lublin, Poland.

The present work is concerned with the optimisation of chromatographic conditions for TLC separation of sugars,
which occur in nature. The effects of metals (Sr, Ca, Zn, Ni, Cu, Ag) introduced to chromatographic system in
the form of salts (1) or complexes with HDEHP and different temperatures (-5QC, 4QC, 20QC, 40QC, 60QC) of deve-
lopment have been examined. The analysis of main classes of sugars, mono-, di-, and oligosaccharides (30 com-
pounds) has been performed on Diol-plates by use of non-aqueous mobile phase and single development in the
presence of metal ions. Thin layer chromatography was performed on Diol-plates (10 cm x 20 crn), E. Merck
(Darmstadt, Germany). The impregnation by dipping was conducted in a glass vessel by immersion of the plates
in the 0.2 M salt solution or appropriate complex solution for l.5 hour. Conditions of the impregnation were esta-
blished by use of AAS method due to Pye Unicam-SP 192 (Cambridge, UK) single-beam atomic absorption spec-
trometer (2). The plates were developed in a horizontal OS-chamber (Chromdes, Lublin, Poland) at ambient tem-
perature and in a horizontal DS-chamber adapted for temperature control (patent pending) (3). The carbohydra-
tes in D-form were dissolved (2 mg/mL) in acetone-water (3: 1). Spots were detected by spraying the plates with
0.1 % naphthoresorcin in ethanol-20% H2S04 (1: 1) and drying for 10 min at 80QC. Molecular modelling of metal
complexes with Diol-plates was performed on dual processor PC graphic station with use of PC Spartan Pro
v.l.06 software. Complexes were optimized with semi empirical PM3 method. Obtained retention values are not
dependent on the concentration of HDEHP in mobile phase. The concentration of the additive used, however,
influences the shape of the spots, which is the best for 2%-3% HDEHP in acetone. Differentiation of selectivity is
possible in the case of using HDEHP in complex with metal ions. The best selectivity was obtained on Diol-plates
with use of HDEHP-Sr (II) in acetone as mobile phase. Compact spots were also achieved at higher temperatu-
res. This phenomenon is connected with increasing sample solubility.

References: 1. Flieger J. and Szumilo H. (2001) J Planar Chromatogr. 14: 338-342. 2_ Flieger J, Szumilo H. et al. (2002) J.
Planar Chromatogr. (in press). 3. Dzido T. (2001) J Planar Chromatogr. 14: 237-245.

B002 New interferometric detector for biomolecular interaction analysis
M. Hartmann a, P.I. Nikitin b, P. Miethe c and M. Keusgen a
a Institut fur Pharmazeutische Biologie der Universitat Bonn, NuBallee 6, 53115 Bonn, Germany. b Institute of General Physics,
Russian Academy of Sciences, UI. Vavilova38, 117769 Moscow, Russia. c Senova GmbH, DbbereinerstraBe 21,99427 Weimar,
Germany.

Direct optical methods for detecting biological interactions have gained wide acceptance in the recent years (1).
They have already become competitive in terms of sensitivity with traditional methods, which use radioactive,
enzyme, and fluorescence labels for detecting molecules involved in the biochemical reactions, e.g. potential new
drugs derived from nature. In contrast to conventional methods, the newly introduced technology allows a label-
free detection in a real-time mode and is therefore a valuable tool for biomolecular interaction analysis (SIA).
During SIA measurement, sample constituents of
interest interact with the surface of the bio-Iayer
(Figure 1). This leads to a change in the thickness
of this layer, resulting in a change in the phase-dif-
ference between the interfering waves (laser light
850 nm). This change causes a shift of the maxi-
ma and minima in the interference spectrum, which
is used for the measurement of the increase in the
thickness of the bio-Iayer. The newly developed
method is highly valuable for a screen on new
bioactive compounds, especially those derived
from nature.
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computer AlO-conver1er
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beams pliller
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Figure 1. Scheme of the interferometric detector (2).

References: 1. Haake H.M. et al. (2000) Fresenius Journal of Analytical Chemistry 366 (6-7): 576-585. 2. Nikitin P.I. et al.
(2000) Quantum Electronics 30 (]2): 1099-1104.
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8003 Innovative analytical system for screening on lectins
M. Hartmann a , P. Miethe band M. Keusgen a
a Institut flJr Pharmazeutische Biologie der Umversitat Bonn. NuBaliee 6, 53115 Bonn, Germany. b Senova GmbH,
DbbereinerstraBe 21, 99427 Weimar, Germany.

Lectins are proteins or glycoproteins from plants or animals, which are able to bind specifically sugar-residues
of cell walls or membranes. This reaction changes the physiology of the cell wall and influences the metabolism
of the cell. Some lectins of plants stimulate the immune system by unspecific activation of T cells or influence
cell division; others cause agglutination of cells (e.g., erythrocytes) and are therefore from therapeutic interest
(1).
In a new approach, biomolecular interaction analysis (BIA)
was utilized for a screening program on lectins. In a first
step, a lectin-binding sugar was covalently immobilized on
a surface of thin glass plate (100 ~m). Then, the test solu-
tion was divided in several parts and different mono-sac-
charides were added to each part. Individual samples were
analysed by BIA and characteristics of the binding-domains
were specified. Alternatively, glasses coated with different
types of sugars may be used. In dependence of the added
monosaccharide, a more or less stable binding to the
sugar-surface of the glass-support was monitored.
Additionally, the method can be used for a bio-guided frac-
tionation of nature-derived extracts. As an example, BIA
analysis was tested for the production of a recombinant Ie!;,
tin in E. coli.

analyte

r:===~=======1sugar-layer
L____~~ ._J glass

o
laser

Figure. Scheme of the interferometricdetector (2) for the
analYSISof sugar·lectlnInteractions.Thereflectedlight of the
sugar-layeris analysedby a CCD-array.

References: 1. Tsokos M. et al. (2002) Virchows Archiv-An International Journal of Pathology 440 (2): 181-186.2. Nikitin P.I.
et al. (2000) Quantum Electronics 30 (12): 1099-1104.

8004 Recombinant fluorescent proteins for testing of affinity modules in phytochemical analysis
I. Degener a, W.Klein a , A. Hollander band M. Keusgen a
a Institut flJr Pharmazeutische Biologle. Rheinische Friedrich-Wllhelms·Universitat Bonn, NuBallee 6, D·53115 Bonn, Germany.
b Fraunhofer·lnstitut flJr Angewandte Polymerforschung, Geiselbergstr. 69, 0-14476 Golm!potsdam, Germany.

To examine the quality and content of bioactive compounds in herbal medical products, modern affinity techni·
ques, e. g. those based on affinity modules, can be used. These modules consist of polymeric material coated
with biomolecules (e.g., antibodies) which specifically interact with compounds of interest. To characterise the
quality of modules, a powerful tool for testing based on recombinant DsRed was developed. DsRed is a recently
discovered flourescent protein from a corallimorpharian of the Discosoma genus exhibiting an intrin·sic and uni·
que red fluorescence. Further on, DsRed is of impressive brightness and stability against pH changes, de-natu-
rants, photobleaching, and does not require any cofactors for fluorescence (1).
Atter functionalising the polymer-surfaces of modules by plasma·treatment, a spacer was introduced which dis-
played a metal'chelating group at its outer end
(Figure 1). In the next step, Ni-ions were trapped and
bound to recombinant His·tagged DsRed. The modi·
fied DsRed was overexpressed in E. coli for the first
time. A nearly quantitative immobilisation of this
model protein was obtained for solutions containing
5 - 30 ~g of His-DsRed, related to one affinity modu-
le with a weight of 50 mg. Immobilisation of His-
DsRed could be performed within 120 min. Affinity
modules allowing coupling of proteins as monolayers
as well as those carrying an polypropylene-glycol gel
structure at the inner surface were tested. The latter
one showed a significantly better binding capacity
and shorter immobilization times.
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Figure 1. Immobilizationof OsRedon polymericsurfaces.

References: 1. Baird, G.S. and Tsien, R.Y.(20001 Biochem. 97, 11984-11989.
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B005 Polymer based affinity modules for modern phytochemical analysis
I. Degener a , A. Hollander band M. Keusgen a
a Institut fur Pharmazeutische Biologie. Rheinische Friedrich-Wllhelms-Universitat Bonn, NuBallee 6, D-53115 Bonn, Germany.
b Fraunhofer-InstitutfUr Angewandte Polymerforschung, Geiselbergstr. 69, D-14476 Golm/potsdam, Germany.

Most extracts derived from nature are highly complex mixtures of various compounds. But quality, efficacy and
also toxicity of those extracts used for pharmaceutical purposes are often related to a small number of subs-
tances. Using newly developed affinity modules, analysis of compounds of interest can be performed out of a
crude extract. These modules are based on polymeric materials and carry an immobilized bio-component, which
is responsible for the specific recognition of a target molecule. In recent years, several immobilisation techniques
for enzymes, antibodies, glycosides and other molecules were published (1), but these methods refer to expen-
sive base-materials (e.g_, polymeric carbohy-drates, silica-materials). The aim of investigations described here
was the development of inexpensive and multifunc-tional affinity modules for a rapid analysis of single com-
pounds.
Poyethylene and polypropylene were used as porous polymeric materials. After activation of the surface, a spa-
cer was attached followed by covalent coupling of a specific affinity-group (2,3). This affinity-group is able to inter-
act with defined molecules like lectins, avidin or
metal-chelating proteins (Figure 1). The latter
molecules are coupled to the biologic recog-
nition elements as antibodies, antigens or DNA,
which have already been developed. The modules
can be used for phytochemical analysis, detec-
tion of microorganisms in pharmaceutical prepa-
rations, and DNA-analysis. Systems for detection
of pyrrolizidine alkaloids and detection of micro-
bial contaminants (e.g. Salmonella) are under
current testing.

/
~~sugar

antibody

HO
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Figure 1. Couplingof an antibodyvia lectin-sugarInterachons.

References: 1. Srere, P.A.and Uyeda, K. (1976) Meth. Enzymol. 44,11-19.2. Keusgen, M. et al. (2001) Biotechnol. Bioeng.
72. 530-540. 3. Milka, P. et al. (2000) Biotechnol. Bioeng. 69 (2000) 344-348.

B006 Comparison of photometric and HPLC-ELSD analytical methods for Tribulus terrestris
R.P. Lehmann, K.G. Penman and K.G. Halloran
MediHerb, PO Box 713, Warwick, 4370 Australia.

The aerial parts of Tribulus terrestns have been used to manufacture the Tribestan product which has been used
to treat male and female sexual disfunctions, this action is attributed to the steroidal saponins protodioscin and
protogracillin. A photometric method of analysis (1) has been used by this manufacturer and adopted by other
manufacturers in Bulgaria. The saponins have very poor UV absorption and are unable to be determined by HPLC-
DAD, a recent report has outlined the determination of steroidal saponins by RP-HPLC with ELSD detection (2).
A comparison of the photometric method and the HPLC-ELSD shows that the photometric method is unable to
accurately measure the level of protodioscin and related compounds in even an ideal Tribulus preparation. The
poor specificity of the photometric method leads to increasingly more inaccurate results once the sample con-
stituents vary. A wide variation in the saponin distribution of drug samples of different geographical and plant part
has been found and has shown that the photometric method responds to a range of compounds, not just proto-
dioscin, samples with no protodioscin or related saponins still respond to this method. In samples with no pro-
todioscin the absorption spectrum is markedly different to that obtained with protodioscin.
With the ready availability of reference standard materials of high purity and confidence, adoption of the HPLC-
ELSD as the preferred method of analysis of Tribulus terrestris products is strongly recommended.

References: 1. Gjulemetowa,R. et ai, II 982) Pharmazie,37: 296. 2. Ganzera, M. et ai, (200 I) J. Pharm. Sci., 90: 1752·1758.
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B007 Detection of aristolochic acid in Chinese phytomedicines and dietary supplements used as slimming
regimens
J.-R. loset a, E.G. Raoelison a,b and K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-1015 Lausanne, Switzerland, b Laboratoire de
Pharmacodynamie, Faculte des Sciences. Universite de Antananarivo, BP 906, Antananarivo 101, Madagascar.

During the last decade, numerous cases of intoxication, resulting mostly in end stage renal failure, have been
reported after consumption of slimming regimens prepared from Chinese plants. These intoxications were asso-
ciated with species from the Aristolochia genus, such as
Aristolochia fangchi, known to contain very nephrotoxic and
carcinogenic compounds named aristolochic acids (1). A thin
layer chromatography assay was developed for a preliminary
identification of aristolochic acid I in complex mixtures. Using
a new method based on direct on-line coupling between HPLC
and UV-DAD/MS (2), aristolochic acid I was detected and, when
possible, quantified in forty-two herbal preparations sold on the
Swiss market. Four of them were found to contain aristolochic
acid I and two were suspected to contain aristolochic acid
derivatives. Immediate removal of these products from the
Swiss market was called for.

to
aristolochic acid I

Acknowledgements: The authors would like to thank the Swiss National Science Foundation for financial support (grant n° 2000-
063670.00 to Prof. K. Hostettmann).

References: 1. Vanherweghem J.L. et al. (1993) Lancet; 341: 387-391. 2. loset, j-R. et al. Planta Med. (in press)

B008 A new alkaloid from Heliotropium ova/ifolium
A. Guntern a , J.-R. loset a, E. F. Queiroz a, P. Sandor b, S. Mavi c and K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-IOI5 Lausanne, Switzerland. b Varian
Deutschland GmbH, Alsfender Strasse 3, 64289 Darmstadt, Germany. C National Herbarium Botanic Garden, P.O. Box 8100,
Causeway, Harare, Zimbabwe.

Since hypothesis of a plant intoxication was suggested to
explain the flaccid trunk paralysis in free-ranging elephants on
the southern shore of Lake Kariba in Zimbabwe (1), we focu-
sed our investigations on the flora of Fothergill Island. After
observation of the elephant feeding habit, Heliotropium ovali-
folium Forsk. (Boraginaceae) was suspected to be responsi-
ble for the floppy trunk syndrome. Two antifungal benzoqui-
nones, heliotropinones A and B, have already been described
from the dichloromethane extract of H. ovalifolium aerial parts
(2). A new complex alkaloid named heliotronone have been
isolated from the same extract. Its structure was elucidated
by spectrometric methods including ESI-HR, EI, D/CI mass
spectrometry, 1H, 13C and 20 NMR experiments.

R=H ; heliotronone
R=Ac ; acetyl derivative
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Acknowledgements: The authors would like to thank the Swiss National Science Foundation for financial support (grant n° 2000-
063670.00 to Prof. K. Hostettmann).

References: 1. Kock, N.D. et al. (1994) journal of Wildlife Diseases 30: 432-435. 2. Guntern, A. et al. (2001) Phytochemistry
58: 631-635.
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B009 Quantitative evaluation of coumarins from HPLC data without reference substances
A. Herde and E. Stahl-Biskup
University of Hamburg. Institute of Pharmacy, Department of Pharmaceutical Biology and Microbiology, Bundesstrasse 45, D·
20146 Hamburg, Germany.

HPLC is the most common method used for the analysis and quantification of coumarins in plant extracts. The
detection is usually made by UV at 254 nm or 310 nm (1,2) or by multiple wavelength absorption with a diode-
array detector (DAD) (3). Quantification is achieved using reference substances if available, which is often not the
case. Due to the high variability of the specific absorptions (Al%. lem) of the different coumarins, normalisation
(peak area percentages) is not exact enough. Therefore, in the course of our chemotaxonomic investigations of
coumarins in Apiaceae fruits an evaluation method was worked out providing a formula which can be applied inde-
pendently of reference substances and which allows the quantitative calculation of all known and unknown cou-
marins within plant extracts from one HPLC run. For the separation of the coumarins HPLC (RP-18, methanol-ace-
tonitrile-water, gradient) was used. DAD detection and a sufficient peak separation are the prerequisites for the
successful application of this simple method of calculation. The formula is as follows:

c (mg Iml) = (F I w) . (AmaJA250) • (1 Iv) . 1.989 .105

c (mgjml) = content of a coumarin in the test solution; F = peak area [mAu . sec]; w = peak width [min]; Amax =
highest absorption within the spectrum [mAul; A254 = absorption at 250 nm within the spectrum [mAul; v= volu-
me of injection [~L].
The conversion factor (1.989 x 10.5) was calculated from HPLC data of the furocoumarin xanthotoxin and is
based on the assumption that the ratio of the highest absorption of a compound and its absorption at wavelength
250 nm is a constant and therefore independent of the concentration of the compound in the extract. The paper
presents the causality and the deduction of the above-mentioned formula. Furthermore an example will be given
calculating the composition of the coumarin fraction of Heracleum mantegazzianum fruits with 6 furocoumarins.

References: 1. C.A.J. Erdelmeier et al. (1985) J. Chromatography 346: 456-460. 2. M.A. Hawryl et al. (2000) J.
Chromatography A 88: 75·8l. 3. H. Vuorela et al. (1989) Planta Med: 55, 181·184.

BOlO Monoclonal antibodies against oleanolic acid - a tool for a novel strategy in herbal drug screening
K. Brand a , I. Ziindorf b , T. Dingermann band W. Knoss a
a Institute of Pharmaceutical Biology, University of Bonn, Nussallee 6, D·53115 Bonn, Germany. b Institute of Pharmaceutical
Biology, University of Frankfurt, Mane·Curie·Str.9, D-60439 Frankfurt, Germany.

Recently we reported on generation and characterisation of monoclonal antibodies against furanic labdane diter-
penes (1). The methods were now adapted to produce monoclonal antibodies against oleanolic acid. This com-
pound is a basic structural part of saponins in numerous medicinal plants which are known to exhibit a great
variety of pharmacological effects. Total estimation of saponins is though difficult due to the limitations of detec-
tion methods, which normally refer to biological effects or analysis of a single compound.
In order to create an antigen suitable for production of antibodies oleanolic acid had to be coupled to a protein
carrier. Thus, oleanolic acid was conjugated with BSA or thyroglobulin either directly or via succinic acid. The ole-
anolic acid-protein conjugates were used for immunisation of Balb/c mice. According to the methods developed
by Kohler and Milstein (2) hybridoma cells were established. Cell-lines producing monoclonal antibodies were
selected by ELISA.
Up to now four immunisations were performed. Screening of primary hybridoma cell lines resulted in selection of
more than forty cell lines for further characterisation. Three cell lines were characterised in detail using a set of
more than twenty triterpenes which were tested in competitive ELISA. For example, specificity of monoclonal anti-
bodies produced by cell-line 1OFl 0 is directed towards structural features of rings A and B. It was shown that
the monoclonal antibodies are suitable to recognise the target structure also in crude extracts of herbal drugs.
One application of these monoclonal antibodies will be a target-structure orientated screening of plants from the
Brazilian Atlantic Forest. Using this screening system the detection of plants rich in triterpenes will not depend
on indirect physical effects, analysis can be performed directly in the fields and even less stable compounds will
be detected.

References: 1. Brand, K. et al. (2001) GA annual meeting, Erlangen, Germany. 2. Kohler, G. and Milstein, C. (1975) Nature
256, 495-497.
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BOll Evaluation of chemical stability and skin irritation of lawsone methyl ether in oral base
P. Panichavuoakaranant a and W. Reanmongkol b

, Department of Pharmacognosy and Pharmaceutical Botany, b Department of Clinical Pharmacy, Faculty of Pharmaceutical
Sciences, Prince of Songkla University, Hat-Yai,Songkhla 90112, Thailand.

Lawsone methyl ether (2-methoxy-l ,4-naphthoquinone) was first isolated from the dried flowers of Impatiens bal-
samina L. (1). Its activities against Trichophyton rubrum, T. mentagrophytes, Microsporum gypseum, Epider-
mophyton f1occosum and Candida albicans have been reported. The values of both minimal inhibitory concen-
tration (MIC) and minimal fungicidal concentration (MFC) of the naphthoquinone against Trichophyton and
Microsporum were 2.50 ~g!ml whereas values for both Epidermophyton and Candida were 1.25 ~g!ml (2).
Because of the antifungal activity of lawsone methyl ether, attempts were made to formulate an oral anticandi-
diasis preparation from semisynthesized lawsone methyl ether. Its acute toxicity, chemical stability and skin irri-
tating property were also evaluated. In this study, lawsone methyl ether was semisynthesized by methylation of
lawsone. It exhibited low acute toxicity with LD50 of 70.7 mglkg upon intraperitoneal administration in mice. An
oral preparation of 0.5% lawsone methyl ether in sodium carboxymethyl cellulose oral base, appeared to be sta-
ble under heating-cooling cycle test. Lawsone methyl ether in oral base did not cause any skin irritation under
primary skin irritation test and cumulative skin irritation test. In contrast, the solution of lawsone methyl ether,
potassium salt produced erythema with some papulosquamous in the cumulative skin irritation test.

Acknowledgements: Faculty of Pharmaceutical Sciences, Prince of Songkla University.
References: 1. Little, J.E. et al. (1948) J. BioI. Chem. 174: 335-342. 2. Phadungcharoen, T. et al. (1988) Thai J. Pharm. Sci.
13: 117-126.

BO12 Stability testing on typical flavonoid containing drugs
D. Heigl, G. Franz
Institute of Pharmaceutical Biology, University of Regensburg, 93040 Regensburg, Germany

Stability of herbal drug compounds is essential to guarantee a constant quality of herbal drugs and related finis-
hed products during the storage period. Up to now, only few investigations on the genuin herbal drug material
exist. In most cases no data about stability of the pharmacological active components or marker substances are
documented in the respective monographs.
The aim of the presented work is to examine possible changes in the flavonoid HPLC-fingerprint of the most com-
mon flavonoid containing herbal drugs, in order to provide detailed information about quality of the respective
herbal drug material during long term and stress testing periods.
For long term testing, herbal drugs are stored at constant conditions of 25°Cj60% rH (climatic zone II) accor-
ding to the ICH-regulations over a 2 year period (1). To accelerate possible changes of the flavonoid pattern, birch
leaves were exposed to increased temperatures of 70°C and 100°C. Typical stress conditions, in accordance
with the ICH guideline (40°Cj75% rH) are also tested (1).
During the storage period, the stability of flavonoids measured as the total flavonoid content by the current phar-
macopoeial method (acid hydrolysis of flavonoid glycosides and photometric determination of an AI-chelate com-
plex) is compared with HPLC-fingerprint chromatograms (2). Methanolic extracts of herbal drugs are directly injec-
ted in a HPLC system.
It is interesting to note that during long term testing, no significant changes in the flavonoid pattern can be detec-
ted. However, samples of birch leaves, stored at high temperatures, showed a decrease of most flavonoids and
the total flavonoid content and an increase of the aglycone quercetine. Similar results were obtained for storage
at 40°Cj75% rHo It can be concluded, that under usual storage conditions, stability of these flavonoids is gua-
ranteed over at least a 2 year period. Only extreme temperatures or humidity cause a significant reduction of the
flavonoid content.

References: 1. EMEA(2001) ICH-Guideline:Note for guidance on quality of herbal medicinal products. 2. Ph. Eur. Suppl. (1998)
Monograph "Birch leaves".
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8013 Stability testing on senna and valerian dry extracts
M. Goppel and G. Franz
Institute of Pharmacy. University of Regensburg, 93043 Regensburg, Germany.

Quality criteria for the marketing authorisation of herbal medicinal products are permanently increasing. This
includes the proof of sufficient stability of the respective plant material or its galenic formulation.
The presented work investigates the changes in quality of different plant extracts under the influence of environ-
mental factors, such as increased temperature and humidity.
The materials included in this study were different methanolic and ethanolic dry extracts, according to the actual
pharmacopoea and the corresponding herbal drug of valerian root. sennae pods and sennae leaves. The design
of the stability testing was based on the ICH guidelines for stability testing of new drug substances and products
(1), with the appropriate storage conditions of 25°C/60% RH, 30°C/60% RH and 40°C/75% RH.
TLC and HPLC fingerprint methods were utilized for investigating the changes in the chemical composition of
extracts and herbal drugs. Due to the low content of some critical substances, SPE was used to separate and
concentrate the found substances. The identification of the obtained products was confirmed by UV-spectra
(HPLC-DAD) and mass spectrometry (LC-MS).
Distinct qualitative and quantitative changes in the fingerprint chromatograms were recognized for nearly all
extracts examinated under storage conditions of 40°C/ 75% RH. Depending on storage conditions, packaging
form and additives, changes in powder conditions and hygroscopicity were recognized. Modifications of the
physical parameters correlate with the changes in the fingerprint chromatograms of the extracts and the res-
pective herbal drugs.

References: 1. Committee for proprietary medicinal products, CPMP/QWP /556/96, Note for guidance on stability testing of
existing active substances and related finished products, 10/98.

8014 Quality control of Eleutherococcus senticosus roots: validation of an HPLC-method
S. Apers, T. Naessens, S. Van Miert, E. Lamberts, L. Pieters and A. Vlietinck
Department of Pharmaceutical Sciences, University of Antwerp, Universiteitsplein 1, 2610 Antwerp, Belgium.

An HPLC method for the determination of eleutherosides Band E was developed based on published methods
(1-3) and optimised. The extraction procedure, the extraction solvent and time and need for repeating the extrac-
tion till exhaustion were investigated. In the final method the powdered drug is heated on a water bath (60°C) for
30 min in 50% methanol. After cooling down, the solution is filtered into a round-bottomed flask. The residue is tre-
ated in the same way for a second and third time. The resulting filtrate is evaporated under reduced pressure until
about 10 ml is left in the flask. This residue is quantitatively transferred into a volumetric flask and further diluted.
A reversed phase HPLC system was used to evaluate the samples: column: RP-18; mobile phase: a gradient going
in several stages from 90% phosphoric acid, water (0.5: 99.5) to 90% acetonitrile; detector: 220 nm.
Because eleutherosides Band E are not commonly commercially available ferulic acid was chosen as external
standard. The correction factors for the response of ferulic acid against both eleutherosides were determined
and validated (linearity and precision).
The method was fully validated, i.e. the linearity, the precision (repeatablility and intermediate precision on diffe-
rent days and at different concentration levels) and the accuracy (recovery) of the method were investigated and
statistically evaluated.
This method, published in Pharmeuropa (4) is currently investigated by the European Pharmacopoeia Commission
and open for remarks.

Acknowledgements: National Fund for Scientific Research - Flanders.

References: 1. Wagner, H. et al. (19821 Planta Med. 44: 193·8.2. Bladt, Set al. (1990) Dtsch. Apoth. Ztg. 130: 1499-508.
3. Vat, P. et al. (1998) Phytochem. Anal. 9: 291·295. 4. Eleutherococcus, PA/PH/Exp.13A/T (01)52ANP (2002) Pharmeuropa
14 (1): 104·5.
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BO15 Characterization of the protein-core of an arabinogalactanprotein from the roots of Echinacea palli-
da by a new gaschromatographic method
S. Thude, B. Classen, M. Wack and W. Blaschek
Pharmazeutisches Institut der Universitat Kiel, Abt. Pharmazeutische Biologie, Gutenbergstr. 76, 24118 Kiel, Germany.

Preparations of roots of Echinacea pal/ida are well known as an herbal immunostimulant. Pharmacological stu-
dies have shown that glycoproteins are considered as an active principle 0).
From an aqueous extract of the roots of E. pal/ida we isolated a fraction with a molecular weight of over 30000
Dalton and purified arabinogalactan-type glycoproteins (AGPs) by precipitations with the I>-glucosyl Yariv reagent.
Structural investigations of this purified AGP revealed a high carbohydrate moiety (about 90%) (2). Also of inte-
rest was the qualitative and quantitative composition of the small protein part (<10%). Amino acid composition
was analyzed by gas chromatography using a new method (3). After a specific short derivatization-procedure
analysis of more than twenty amino acids is possible within about fifteen minutes.

References: 1. Lohmann-Matthes ML and Wagner H (1989) Z. Phytother. 10: 52-59. 2. Classen B. and Blaschek W. (2000)
Carbohydr. Res. 327(4): 497-504. 3. Phenomenex (2001), EZ: faast® Protein Hydrolysate Kit manual.

B016 Specificity of polyclonal antibodies directed against an arabinogalactan-protein from pressed juice of
Echinacea purpurea
B. Classen and W. Blaschek
University of Kiel, Institute of Pharmacy, Department of Pharmaceutical Biology, Gutenbergstr. 76, 24118 Kiel, Germany.

Up to now, standardization of Echinacea preparations, which are used as nonspecific immunostimulants, mostly
relates to low molecular weight compounds 0). Only once, a method for detection of a polysaccharide/glyco-
protein fraction from an extract of Echinacea purpurea has been described (2). From pressed juice of E. purpurea,
we isolated a high molecular weight arabinogalactan-protein (3) with complement stimulating activity (4). With the
aim of standardization of Echinacea preparations on AGP, polyclonal antibodies were raised in rabbits.
To characterize the epitope of the antigen, partial acid hydrolysis of the AGP was carried out. The hydrolysis led
to loss of arabinose residues at the periphery of the molecule and resulted in loss of reactivity with the antibo-
dies. This reveals that the antibodies are directed against the carbohydrate moiety of the molecule and not
against the protein backbone.
To test the specificy of the antibodies, several AGPs from other plants were tested in a Sandwich·ELlSA for cross·
reactivities. Although there are great similarities in the sugar composition of different AGPs, there were no cross
reactivities to AGPs from cell culture of Echinacea purpurea, from roots of E. pal/ida and from gum arabic, and
only little cross reactivity to an AGP from the aerial parts of Rudbeckia hirta. Interestingly, the cross reactivity to
an AGP from roots of Baptisia tinctoria increased after reduction of the uronic acid residues of this AGP.
There may be two reasons for this specificity of the antibodies:
1) a particular structure of the terminal sugar residues
2) a specific glycosylation pattern, due to a characteristic amino acid sequence of our Echinacea purpurea AGP.

References: 1. Bauer, R. In Prendergast, N.L. et al (1998) Plants for food and medicine, Royal Botanic Gardens, Kew. 2. Egert,
D., Beuscher, N. (1992) Planta Med. 58. 163-165. 3. Classen, B. et al. (2000) Carbohydr. Res. 327, 497-504. 4. Alban, S. et
aI., Planla Med., submitted.
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8017 Analytical characterisation of different green teas from world market and investigations on extrata-
bility of phenols and alkaloids
M. Buche a, B. Frank band A. Hensel a
a Hochschule Wadenswil - University of Applied Science, Pharmaceutical Biotechnology, CH-8820 Wadenswil. Switzerland.
b Kneipp-Werke,Steinbachtal 43, D-97082 Wiirzburg, Germany.

Green tea preparations are featuring a strongly increasing market potential for their antioxidative, chemopreven-
tive, antibacterial and stimulatory effects. As pharmacological active components the flavan-3-0Is, the oligome-
ric procyanidins and the xanthins are known. To establish an overview on the quality of green teas sold on the
market an HPLC-method (C-18 column, detection 274 nm, water-MeOH gradient) was established and validated
for the simultaneous quantification of the 3 xanthin alkaloids beside catechin, catechingaliate, epicatechin, epi-
catechingaliate, epigallocatechin, epigallocatechingaliate, galiocatechin, galiocatechingallate and gallic acid. 49
commercialy available green teas were analyzed and those compounds quantified. The tannin content, determi-
ned as the sum of catechins, epicatechins, catechingaliates, and epicatechingallates varied between 8 and 19
%, while the alkaloid content with coffein being the dominant alkaloid was in a range between 1,7 to 4,7%.
Decaffeinated green teas showed strongly reduced alkaloid content, but also a significant reduction of tannins
(range 6,7 to 9,2%), indicating that the extraction process is not specific for the alkaloid fraction. Statistical
group analysis indicated significant reduction of xanthin and catechin content in older teas. No significant diffe-
rences were observed between green teas produced in tropical and temperate climatic zones. In these experi-
ments slightly reduced - but not significant different - contents of xanthins and tannins were detected. No sig-
nificant differences were evaluated between green teas produced as "bio-ecological"-teas with special agricultu-
ral limits. No significant differences were observed between green teas commercialized in pharmaceutical spe-
cialized trade and food trade. The main differences between green teas are shown to be the way of preparation
of the aqueous extract: the longer the extraction time and the higher the stirring of the extracts the higher the
respective xanthin and tannin content. Only when 30 min extraction time was chosen a decrease of phenolics
was observed. The higher the water hardness, the lower was the tannin content in the extracts.

8018 Polymeric proanthocyanidins from the bark of Hamamelis virginiana L.
A. Dauer, H. Rimpler and A. Hensel
Hochschule Wadenswil - University of Applied Science, Pharmaceutical Biotechnology, CH-8820 Wadenswil, Switzerland.
b University of Freiburg, Institute of Pharmaceutical Biology, D- 79098 Freiburg, Germany.

Several pharmacological activities have been reported for polymeric proanthocyanidins from the bark of
Hamamelis virginiana L. Up to now, no study on the exact composition of the polymeric compounds was done.
We here present a detailed phytochemical characterization of polymeric proanthocyanidins from the bark of
Hamamelis virginiana L. The polymers have been isolated from an acetone-water extract. After extraction with
petroleum ether and ethyl acetate, water soluble compounds were separated on Sephadex LH-20. The fraction
eluted with ethanol contained dimeric to oligomeric proanthocyanidins and high amounts of carbohydrates. The
fractions eluted with methanol and acetone-water contained polymeric proanthocyanidins, which were further
separated on Sephadex LH-20. The polymers were characterized as follows:
Determination of chain extension units and chain terminating units by complete acid-catalyzed degradation with
benzyl mercaptane. Galiic acid, catechin, gallocatechin, epicatechin-4-benzylthioether, 3-O-galloyl-epicatechin-4-
benzylthioether, epigaliocatechin-4-benzylthioether and 3-O-galloyl-epigallocatechin-4-benzylthioether were isola-
ted and identified by lH-NMR-spectroscopy.
Determination of the molecular weight was done by 2 methods: GPC of the peracetates and HPLC-analysis after
complete thiolytic degradation; determination of interflavonoid-linkages by partial thiolytic degradation.
Proanthocyanidin B1 and B3 were identified. In conclusion, the proanthocyanidin polymers can be described as
follows: they are mixed procyanidin-prodelphinidin-polymers. A di- and trihydroxylation of the B-ring occurs at a
ratio of about 1: 1. The polymers are completely galioylated at position 3, except the chain terminating unit which
is catechin (95%) or galiocatechin (5%). The stereochemistry within the chain is 2,3-cis. Interflavonoid-linkages
seem to be predominantly 41)~8-bonds, there are hints that 4~6-bonds also occur. Degrees of polymerisation
vary from 17 to 29 monomeric units which corresponds to molecular weights of 12900 to 22100.
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8019 A simple HPLC-UV procedure for the assay of ginkgolic acids in Ginkgo biloba extracts
N. Fuzzati, R. Pace and F. Villa
Indena S.p.A., R&D Laboratories, Via Don Minzoni 6, 20090 Settala (Mil, Italy.

Extracts from the leaves of Ginkgo biloba L. belong to the most widely used phytotherapeutics. Some alkylphe-
nols (anacardic or ginkgolic acids, cardanols and cardols) have been identified as potentially hazardous consti-
tuents in ginkgo extracts (1). Ginkgolic acids found in ginkgo leaves mainly contain C 13, C 15 and C 17 alkenyl
chains.
These compounds, besides strong allergenic properties, possess possibly mutagenic and carcinogenic activity
and do not contribute to the therapeutic action of ginkgo extracts. Accordingly a requirement for minimum con-
centrations of these constituents has been included in the monographs of UE and US Pharmacopoeias by esta-
blishing a limit value of maximally 5 ppm.
The typical analytical procedure to quantify these constituents involves an enrichment by liquid-liquid extraction
of the aqueous G. biloba solution with ethyl acetate or aliphatic hydrocarbons (e.g. hexane), concentration of the
organic layer and analysis by reversed phase chromatography. This procedure is time consuming and lacks in
reproducibility.
Aim of this study is to develop an HPLC-UV method which, without solvent extraction, allows a simple and preci-
se determination of ginkgolic acids. The identification of the ginkgolic acids and related alcohols, and the speci-
ficity of the new method were assessed by means of HPLC-APCI-MS and HPLC-DAD studies.

References: 1. Jaggy, H. and Koch, E. (1997) Pharmazie 52: 735-738.

8020 Ontogenetic changes of cysteine sulphoxides in Allium ursinum L.
B. Schmitt, J. Glodek and M. Keusgen
Institut fiir Pharmazeutische Biologie der Universitat Bonn, Nussallee 6, 53115 Bonn, Germany.

Leafs of ramson (Allium ursinum L., Alliaceae), a wild-growing Allium-species of
Europe and Northern Asia, are widely used in traditional medicine and as spice.
According to garlic (Allium sativum L.), the best-known representative of the
genus Allium, ramson contains a high amount of several cysteine sulphoxides as
well as the enzyme alliinase (Figure 1). Volatile sulphur-containing compounds
(being formed by the contact of alliinase and cysteine sulphoxides in disrupted-
plant material) create the characteristic flavour of Allium species and are sug-
gested to have various therapeutical effects. Consequently, high amounts of
cysteine sulphoxides have a direct impact on the quality of ransom as a phyto-
pharmacon and spice (1, 2).
Cysteine sulphoxides were detected in all investigated plant parts (bulbs, germs,
leafs). A. ursinum contains methiin and alliin as the main constituents in all parts
of the plant and the pattern of these compounds differs from that of garlic, which
contains significantly less methiin, but higher levels of alliin. Additionally, traces
of isoalliin and propiin were found. Over the vegetation period, the total content
of cysteine sulphoxides in leafs decreased from 0.4 % to < 0.1 %. Significant dif-
ferences were also found for the inner and outer part of the bulb. The entire bulb
showed highest levels in early spring (0.4 %) also followed by a rapid decrease
down to 0.1 %. Thus, the date of harvest strongly affects the quality of this phyto-
pharmacon and its flavouring properties.

References: 1. Kresl, I. et al. (2000) J. Agric. Food. Chem. 48: 3753-3760. 2. Krest I. (2000), Entwicklung und Optimierung
elnes Alliin-Biosensors. Dissertation Univ. Bonn, Germany.
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8021 Isolation and characterization of an alliinase of the basidiomycete Marasmius alliaceus
B. Schmitt and M. Keusgen
Insitut fur Pharmazeutische Biologie der Universitat Bonn, Nussallee 6,53115 Bonn, Germany.

Species of the genus Marasmius are saprophytic basidiomycetes typically growing in woody areas of Europe.
Marasmius alliaceus (Jacq. ex Fr.) Fr., Tricholomataceae, as well as some
other members of the genus Marasmius, is reported to have a charac·
teristic smell reminding to garlic. Volatile sulphur·containing compounds,
particularly dimethyl-polysulphides according to those found in various
Allium species, had already been described (1). These compounds are
typically formed by the contact of cysteine sulphoxides with the enzyme
alliinase followed by secondary chemical reactions (Figure 1). This for-
mation was already investigated in detail for many Alliaceae, but not for
Tricholomataceae. Sulphur compounds resulting from this enzymatic
digestion are reported to have antimicrobial and various therapeutical
effects.
Alliinase activity of M. alliaceus was investigated in the recent study. The
enzyme was isolated from dried Marasmius material. Alliinase activity
was found as high as this had been reported for wild Allium species (2).
Several cysteine sulphoxides were tested as substrates. In contrast to
alliinase from garlic (Allium sativum l.), the now described enzyme sho-
wed highest activity towards isoalliin.
The strong garlic-like smell leads to the assumption, that also high levels
of cysteine sulphoxides are present in cells. In order to carry out further
analytical studies, M. alliaceus was transferred to agar plates and cultiva-
tion was carried on under controlled conditions. Further on, M. alliaceus
might be tested on biological activity.
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Figure 1. Enzymatic cleavage of the cysteine
sulphoxide alliin.

References: 1. Rapior, S. et al. (1997) J. Agric. Food Chem. 45: 820·825. 2. Krest, I. et al. (2000) J. Agric. Food Chem. 48:
3753·3760.

8022 Detection of allergenic urushiols in Ginkgo bi/oba leaves
K. Schotz
Dr. Willmar Schwabe Pharmaceuticals, Phytochemical Department, Willmar Schwabe Str., 76209 Karlsruhe, Germany. karl.scho-
etz@schwabe.de

Ginkgo biloba is, like members of the Anacardiaceae family, a plant well known for its content of long chain alkyl-
phenols with allergenic potential. Ginkgo leaves are widely used to prepare extracts for the treatment of peri-
pheral and cerebral circulatory disorders as well as dementia of different aetiology. Since alkyl phenols represent
a substantial risk factor for adverse drug reactions, suitable techniques for elimination of these compounds from
the standardised ginkgo extract EGb 761 have been developed. In order to demonstrate the effectiveness and
reliability of this production process, we have now performed a comprehensive qualitative and quantitative analy-
sis of the alkylphenols in ginkgo leaves and followed their fate during manufacturing of EGb 76l. For this pur-
pose reference compounds were synthesised or isolated from plant sources. Detection of alkylphenols was per-
formed by silylation GC-MS. Our results confirm that ginkgolic acids constitute the major group of long chain alkyl-
phenols in ginkgo leaves (approx. 2%). Cardanols (3-alkylphenols) were found at a concentration of about 0.1 %.
Surprisingly, we now observed that ginkgo also contains isourushiols and urushiols (about 20 - 30 ppm), which
are by far the most important known contact allergenic compounds from plant sources. Analysis of samples
collected at different stages during the patented production process demonstrated that all alkylphenols are remo-
ved in parallel. In the final product the content of every alkylphenol was generally below the detection limit of 0.05
ppm. Therefore, it can be concluded that proofing the absence of the predominant and easily quantifiable gink-
golic acids provides a reliable means for control of the pharmaceutical quality of the final product.

Acknowledgements: The author wishes to thank E. Koch for critical advice in preparing the manuscript, K. Klessing for provision
of synthetic ginkgolic acids and cardanols, and H. Schneider for excellent technical assistance and measurement of GC/MS
spectra.
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8023 Qualitative and quantitative investigations on St. John's Wort by HPTLC
Anne Blatter a, Eike Reich b, Amanda Bieber c, Willi Schaffner a, Beat Meier a.d

a Department of Pharmacy. University of Basel, Switzerland. b CAMAGLaboratory. Muttenz, Switzerland. C CAMAGScientific Inc.,
Wilmington (NC)' USA. d Zeller AG, Romanshorn, Switzerland.

Today St. John's Wort, Hypericum perioratum, is one of the most important herbal drugs on the market. Because
its mechanism of physiological activity is still somewhat uncertain and controversial, quality control of drug,
extract and medicinal products is difficult. HPTlC is widely used for fingerprint identification and stability tests of
extracts of Hypericum. Several official and non-official methods have been published, all of which should be sui-
table for identification of the drug and detection of hypericin. However, all methods yield significantly different
results and most of them do not allow to distinguish hypericin and pseudohypericin with certainty. For convenient
detection and quantitation of hyperforin, another active principle of Hypericum, so far no suitable TlC method is
available.
This poster describes work concerning a thorough comparison of methods for fingerprint identification of St.
John's Wort from pharmacopoeias and the scientific literature with respect to performance, reproducibility and
stability of the analyte in the chromatographic system. One system, ethyl acetate - dichloromethane - acetic acid
- formic acid - water (100:25:10:10:11), was chosen, further optimized and evaluated for possible quantitative
determination of hypericin and pseudohypericin using silica gel and silica gel DIOl as stationary phase.
Furthermore a new HPTlC method for detection and quantitative determination of hyperforin in raw material and
Herbal Medicinal Products is presented. The method was validated according to ICH guidelines.

8024 Comparative study of the hypericins and hyperforin contents of commercial Saint John's Wort pre-
parations in relation to the recommended intake dosage
M. Guinea a and A. Narvaez b

a Departamento de Farmacologia (E-mail: maria.gutnea@uah.es). b Departamento de Quimtca Analitica. Facultad de Farmacia.
Universidad de Alcala. Ctra. Madrid-Barcelona Km 33.6. 28871 Alcala de Henares. Spain.

St. John's Wort (Hypericum perioratum) preparations are widely used as an effective herbal medicine for the tre-
atment of anxiety and mild depressive disorders. The anti-depressive effect of this phytomedicine involves multi-
ple bioactive constituents and several neurochemical systems. The main active compounds are: the phlorogluci-
nols hyperforin and adhyperforin, responsibles for the inhibition of serotonin, norepinefrine and dopamine re-upta-
ke (1), the naphthodianthrones hypericin and pseudohypericin, affecting the dopamine turnover (2), and the fla-
vonoids, that interact with the benzodiazepine binding sites of the GABAA receptor (3). However, unfavourable
effects of these active compounds have also been reported (4). It seems then, that aiming at an adequate pres-
cription, the contents of these active compounds in formulations may provide a more relevant information than
the amount of the herbal drug or the amount of a dried extract.
This work describes the study of 17 commercial Hypericum perioratum preparations (capsules and tablets)
aiming at the quantification of the major active compounds. The commercial preparations have been purchased
in pharmacies and in herbal-dietetic food stores from different European countries. The analysis of all samples
includes solvent extraction, sonication and chromatographic analysis. Basically, this methodology follows the
chromatographic procedure described in the literature for the routine analysis of St. John's Wort preparations (5).
The obtained results show significant differences in the contents of hyperforin, hypericin and flavonoids depen-
ding on the specific commercial preparation. It was also observed that, in some preparations, the recommended
dosage do not strictly correspond with the contents of these active compounds. This fact results in very diffe-
rent recommended intake of hypericins and hyperforin per day ranging from 0.20 to 25 mg and from 0.35 to 55
mg, respectively.

Acknowledgements: Financial support from the University of Alcala (ref: UAH 2002/062) is greatly acknowledged.
References: 1. Jensen et al. (2001) Life Sci. 68: 1593-1605.2. Butterweck et al. (2002) Brain Res.930: 21-29. 3. Baureithel
et al. (l997) Pharm. Acta Helvet. 72: 153·1574.4. Di Carlo et al. (2001) TiPS 22: 292·297. 5. Li et al. (2001) J. Chroma!. B
765: 99-105.
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8025 Analysis of non-polar and polar compound classes of Piper methysticum Forst. by Coordination Ion
Spray - Mass Spectrometry (CIS-MS)
Melanie Gaub a , Alexander v. Brocke b, Gudrun Roos a , Ernst Bayer band Kar/·Artur Kovar a
a Department of Pharmacy, Eberhard - Karls - Umversity,Auf der Morgenstelie 8, 72076 Tuebingen,Germany.b ResearchCenter
for Nucleic Acid and Peptide Chemistry, Eberhard - Karls - University, Auf der Morgenstelle 18, 72076 Tuebingen,Germany

For the on·line characterisation of plant extracts LC/ESI-MS is a widely used tool. However, the disadvantage of
this method is the poor sensitivity of non-polar components in several plant extracts. Coordination Ion Spray -
MS (CIS - MS) helps to overcome this lack of sensitivity, the characteristic weakness of electro spray.
CIS-MS is a new ionisation method in which positively and negatively charged complexes are formed by the addi-
tion of a suitable central atom to the analytes, and these complexes can be detected by mass spectrometry.
Since both polar and non-polar organic compounds can form coordination compounds with an appropriate cen-
tral atom, this form of ionisation is highly versatile (1-3).
For on-line LCjCIS-MS, the solution containing ions of a high complex binding affinity with analytes is added by
sheath-flow technique. Various metal ions such as silver, copper, nickel, alkaline and earth alkaline metals have
already been used for positive ion CIS-MS. Furthermore, central atoms with an electron deficiency such as boron
can be used for the formation of negatively charged coordination compounds. CIS is not only an excellent tool in
coupling HPLC and CEC with MS by a coaxial sheath-flow interface combining both applicability to a wide variety
of compound classes with high sensitivity, but also offers additional structural information when used in combi-
nation with MSjMS.
These advantages are demonstrated in our extensive analysis of Piper methysticum Forst. (Kava-Kava;
Piperaceae). We show the excellent complexation properties of the several kavapyrones leading to a more pre-
cise peak identification than LC/ESI-MS.

References: 1. Bayer, E. et al. (1999) Angew. Chem. In!. Ed. 38: 992. 2. Rentel, C. et al. (1999) Electrophoresis 20: 2329.
3. Rentel C. et al. (1998) Anal. Chem. 70: 4394.

8026 Rapid quantification of kavapyrones and water content in Kava-Kava extracts by Near-Infrared
Reflectance Spectroscopy (NIRS)
Christooh Roeseler, Melanie Gaub, Gudrun Roos and Kar/-Artur Kovar
Department of Pharmacy, Eberhard - Karls - University, Auf der Morgenstelle 8, 72076 Tuebingen, Germany.

Kava-Kava (Piper methysticum Forst, Piperaceae) has been used for hundreds of years as an intoxicating beve-
rage in ceremonial rites and in traditional medicine by Pacific Islanders. In Europe preparations of the plant are
used for the treatment of anxiety, restlessness und uptightness. The kavapyrones are known to be the active
components and are used for standardization. Several HPLC methods for the determination of the six major com-
ponents (methysticin, dihydomethysticin, kavain, dihydrokavain, yangonin, demethoxyyangonin) have been publis-
hed (1-3). Although these methods meet all the regulatory criteria of qualitative and quantitative determination,
they are time and solvent consuming.
In our work we show that NIRS is a versatile alternative method for characterising Kava-Kava extracts. It is a
rapid, non-destructive and cost-effective rnethod allowing sirnultaneous deterrnination of the components by mul-
tivariate analysis (4). A quantitative NIRS method was established for the determination of kavain, total kavapy-
rones and water. Reference measurements were performed by HPLC and Karl Fischer titration.
Using Partial Least Squares (PLS) regression, a multivariate calibration was done for the water content, kavain
and total kavapyrones using PLS2. Satisfactory calibration statistics were obtained for kavain with a root mean
square error of calibration (RMSEC) of 0.05 and a root mean square error of prediction (RMSEP) of 0.06 at a
concentration range from 4.5 to 7% in the dry extracts. For total kavapyrones we obtained an RMSEC of 0.08
and an RMSEP of 0.09 at a concentration range from 28.8 to 3l.3% and for water we obtained an RMSEC of
0.03 and an RMSEP of 0.03 at a concentration range from l.5 to 4%. The study emphasizes the potential of
NIRS as a rapid and highly effective alternative method to conventional quantitative analysis of plant extracts.

References: 1. Ganzera, M., Khan, LA. (1999) Chromatographia 50: 649-653. 2. Boonen, G. et al. (1997) J. Chromatogr. B
702: 240-244. 3. Gracza, L. et al. (1980) J. Chromatogr. 193: 486-490. 4. Molt, K. et al. (1997) Pharmazie 52: 931-937.
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8027 Identification and quantification of main components of Chamomilla recutita (L.l Rauschert oily
extracts
I.G. Zenkevich, V.G. Makarov, A.I. Pimenov, V.M. Kosman, D.N. Pozharitskaya and A.N. Shikov
Interregional Center "Adaptation", Piskarevsky pr .. 47/5, St. Petersburg 195067, Russia. E·mail: adaptation@peterlink.ru

The composition of Chamomilla recutita (L.) (i) extracts obtained by polar solvents (water, ethanol) is well inves·
tigated. They contain flavonoids, coumarins, sesquiterpene lactones as precursors of chamazulene, etc.
However, extracts of (i) obtained by non·polar natural plant fixed oils (soya, olive, etc.) are significantly enriched
by more hydrophobic components.
The main constituents of the volatile fraction of (i) oily extracts were identified by their mass spectra and GC
retention indices on standard non·polar phases. They are two isomeric (E) and (l)·2·[2,4·hexa-di-yn-ylJ.l ,6-dioxa-
spiro-[4.4]·non-3-enes (1, C13H1202, MW 200, trivial name "en-yn-dicycloethers") known since the beginning of
1960s. Non-volatile fraction of (i) oily extracts contains minor quantities of coumarins and flavonoids, but the
major component which has been isolated by preparative HPLC and characterized by mass, UV-spectra and LC
retention indices was identified as posthumulone (2, C19H2605, MW 334),:

~.3J
- - 1

)(x~
R OH 2 R = prenyl

The presence of compounds of humulone and lupulone series (so-called bitter u- and Ii-acids) is considered as
typical only for hop extracts and has never been reported previously for chamomile, where they prevail over other
compounds only in extracts obtained by non-polar solvents like natural plant fixed oils.

Acknowledgements: This work was supported by Moscow pharmaceutical factory.

8028 Substances in Echinacea pallida root; variation due to extraction procedures
Torun Helene Aslaksen Lilieback a, Hilde Barsetta and Terje E. Michaelsen b

a University of Oslo, School of Pharmacy, Department of Pharmacognosy, P.O.Box 1068 Blindern, N-0316 Oslo, Norway. b National
Institute of Public Health, N·0462 Norway.

The genus Echinacea is a member of the daisy family (Asteraceae). The three most common species are purple
coneflower (Echinacea purpurea), narrowed-leaved purple coneflower (E. angustifolia) and pale purple coneflower
(E. pallida). All three have a long history of medicinal use, both in the United States and Europe. They are com-
mercially important sources of phytopharmaceuticals and other medicinal preparations, and are widely used for
self-medification of mild respiratory infections. Ethanolic or aqueous extracts and liquors obtained by pressing
are derived from the root (radix) as well from the herbal parts (herba) of the plants. The chemistry of some of
the Echinacea species is well documented (1). The extracts contain varying concentrations of flavonoids, essen-
tial oils, polysaccharides, derivatives of caffeic acid, polyacetylenes, alkamides and alkaloids, and several com-
ponents give stimulation of the non specific immune system.
The aim of the investigation presented, is to show the relationship between content of low and high molecular
weight substances in different extracts of E. pal/ida root.
The low molecular weight substances were analysed by TLC and the high molecular weight (polysaccharides) by
methanolysis followed by trimethylsilylation and GC. To investigate the biological activity, tests for radical sca-
venging and complement fixing ability were used. The fractions capability to precipitate Yariv antigen, were also
tested. The different extraction procedures gave varying amounts of derivatives of caffeic acid, including echi-
nacosid. These compounds were radical scavengers, but were inactive in the complement fixing test. The diffe-
rent extraction procedures also gave variations in the carbohydrate content and composition. Several of the high
molecular weight fractions showed high biological activity in the complement test system.

References: 1. R. Bauer (1996), Z. Artzl. Fortbild 90: 111-115.

POSTERS B 50th Annual Congress of the Society for Medicinal Plant Research

mailto:adaptation@peterlink.ru


Revista de Fltoterapia 2002: 2 (Sl) 229

B029 Total metabolite profiling of Matricaria recutita L by high field IH NMR spectroscopy - the effect of
origin and extraction methods
Y.L. Wang a, E. Holmes a, J.K. Nicholson a, H.R. Tang a., P.J. Hylandsb,). Sampsonb, I. Whitcombeb, C.G. Stewartb,

S. Caiger b and I. Oru b

a Department of Biological Chemistry, Biomedical Sciences Division, Faculty of Medicine, Impenal College of Science,
Technology and Medicine, Sir Alexander Fleming Building, South Kensington. London SW7 2AZ, UK. b Oxford Natural Products
pic, Cornbury Park, Charlbury, Oxfordshire, OX7 3EH. UK.

Phytomedicine has been used for many centuries, and its use continues to increase. Quality control of phyto-
medicines is currently under intense scrutiny in the commercial sector, by academic researchers, and by regu-
latory authorities. QC methods can be subjective, and revision of the techniques currently used is required in
order to meet the increasing demands of accuracy and reproducibility. Variations in both the origin and the pre-
paration methods of phytomedicines can potentially contribute to inconsistent quality of the final products, even
from batch to batch. It is therefore desirable to establish an analytical tool for profiling plant extracts which
addresses the totality of the chemical profile, thus providing a means for controlling the quality of a phytomedi-
cine without reference to active molecules or sometimes arbitrarily chosen marker compounds. High-resolution
1H NMR spectroscopy combined with chemometric analysis offers an innovative way to analyse metabolic chan-
ges. Here we have demonstrated an application using a combination of lH NMR and chemometric methods and
applied them to German chamomile (Matricaria recutita L.). The lH-NMR profiles of chamomile from three diffe-
rent origins, each prepared with three different extraction methods were recorded at 600 MHz. Data were pro-
cessed and analysed using principal components analysis. The major differences due to the origins and extrac-
tion methods can be identified. NMR analysis of the whole extract showed Egyptian chamomile had higher glu-
tamate and proline contents together with a lower sugar content compared to Slovakian and Hungarian sources.
PCA score plots also showed separations between the both the extraction and drying process of the samples,
thus facilitating the ability to highlight sampling handling issues

B030 Quantitative analysis of steroidal sapogenins in various fenugreek extracts (Trigonella foenum-grae-
cum L.) by GC-MS
B. Kaufmann and P. Christen
Laboratory of Pharmaceutical Analytical Chemistry, University of Geneva, 20 bd d'Yvoy, CH·I211 Geneva 4, Switzerland.

Steroidal sapogenins, especially diosgenin, are widely used as precursors for semi-synthesis of numerous phar-
maceutical drugs, such as contraceptive hormones, anti-inflammatory agents or steroidal diuretics (1,2).
Fenugreek (Trigonelia foenum-graecum L.) has been reported to contain up to 2.2 % (dry weight) of these com-
pounds, mainly diosgenin (3), and thus represents a potentially useful commercial source.
Due to their low volatility, steroidal compounds usually require derivatisation before GC analysis. But due to irre-
gular derivatisation process, this procedure may considerably complicate the interpretation of chromatograms,
especially in the case of plant extracts.
In this contribution, we present a quantitative GC-MS method, using the SIM mode without derivatisation. This
method allowed to identify and quantify unambiguously three steroidal sapogenins, namely diosgenin (D), smila-
genin (S) and tigogenin (T). Analysis were performed using a HP-5 MS column (30 m x 0.25 mm x 0.25 ~m), with
helium as carrier gas at a flow-rate of 1 mL/min. The injector (splitless, 1 ~L) was heated at 280°C. The tem-
perature program was initial 190°C (1.5 min), from 190 to 310 °C at 7 °C/min and hold at 310°C for 10 min.
For each compound, a quantification ion was selected, as well as two confirmation ions. Target ions were m/z =
271 for diosgenin, and m/z = 273 for both smilagenin and tigogenin. Confirmation ions were m/z = 300 and
342 for diosgenin and 302 and 287 for both smilagenin and tigogenin.
The developed method allowed a sensitive and selective determination of the compounds in seed, leaf and root
extracts of fenugreek obtained by microwave-assisted extraction. Typical measured concentrations were for
seeds: 0.150 % D, 0.072 % Sand 0.068 % T; for leaves: 0.048 % D, 0.038 % Sand 0.031 % T; for roots:
0.023 % D, no S detected and 0.006 % T.

References: 1. Liu, B. et al. (l995) J. Chromatogr. 690: 250·253. 2. Morris, M.P. et al. (1958) J. Agric. Food Chem. 6: 856·
858. 3. Wlchtl, M., Anton. R. (1999) Plantes therapeutiques. Ed. Tec & Doc, Paris.
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8031 Influence of plant matrix on microwave-assisted extraction process. The case of diosgenin extracted
from fenugreek (Trigonella foenum-graecum L.).
B. Kaufmann, S. Cherkaoui, P. Christen, and J.-L. Veuthey
Laboratory of Pharmaceutical Analytical Chemistry, University of Geneva, 20 bd d'Yvoy, CH-1211 Geneva4, Switzerland.

Diosgenin, a steroidal sapogenin occurring in fenugreek (TrigoneUa foenum-graecum L., Fabaceae) is distributed
in all plant organs.The effect of experimental parameters on microwave-assisted extraction process of this com-
pound was studied.
Due to the number of variables involved in the extraction process, a chemometric approach was selected, which
allowed to study the effect of each parameter as well as their interactions. The same experimental scheme was
applied to the different plant parts, including air-dried leaves, seeds, fresh leaves and air-dried roots. The three
selected parameters were the extraction time, the composition of the extracting solvent (mixture of water and 2-
propanol) and the microwave power applied. The amount of solid sample (granulometry < 220 ~m), as well as
the solvent volume were fixed. Quantification of diosgenin was made by GC-MS.
It was demonstrated that diosgenin extraction from seeds was mainly influenced by the microwave power
applied. Optimal conditions for seeds were 30 min, 58 % water, 40 W. In the case of leaves, a microwave power
of 40 W during 8 min, with a high proportion of water in the extracting mixture (58 %) was found beneficial. On
the other hand, roots required drastic conditions, i.e. long extraction time (24 min), high water proportion (60 %)
and high power setting (40 W), probably because of the lignification of this matrix.
Finally, on the basis of a second-order model, optimal conditions were determined for each matrix. The predic-
tion quality of the models was experimentally verified by performing extractions in triplicate for each matrix at
the determined optimal conditions. Comparison was made between the experimental and the predicted respon-
ses, and results were found to be identical.
In contrast to classical univariate methodology, chemometrics allowed a significant gain in terms of time and relia-
bility with a limited number of experiments.

8032 Headspace solid-phase microextraction combined with gas chromatography-mass spectrometry: a
new method for tracing cannabis profiles
Y. Uias a, P. Rubiolo b, C. Bicch b, P. Christen a and J.-L. Veutheya
a Laboratory of Pharmaceutical Analytical Chemistry, University of Geneva, 20 bd d'Yvoy, 1211 Geneva4, Switzerland. b Dipar-
timento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria 9, 1-10125 Torino, Italy.

This work describes the application of headspace solid-phase microextraction (HS-SPME) combined with gas
chromatography-mass spectrometry (GC-MS) to the analysis of different cannabis materials. Without any prelimi-
nary sample preparation prior to the analysis, the whole plant material (marijuana) and resin (hashish) from diffe-
rent origins were directly submitted to HS-SPME in order to obtain a chromatographic profile of cannabinoids.
Target analytes were the three major cannabinoids, cannabidiol (CBD), !l9-tetrahydrocannabinol (!l9-THC) and can-
nabinol (CBN). The efficiency in cannabinoid sampling of some commercially available microextraction fibers (100
~m PDMS, PDMS/DVB, CAR/pDMS, 1 cm length DVBjCAR/pDMS) was evaluated after optimization of experi-
mental parameters. Sampling was thus performed at 80°C for 2 hours and the fiber was then desorbed at 280°C
for 12 minutes. The 100 ~m PDMS fiber was found to be the most effective for this application. Under these con-
ditions it was also possible to detect other cannabinoids in some samples. Method repeatability was finally eva-
luated and provided acceptable results.
This simple, rapid and repeatable method gives characterizing chromatographic profiles and can be applied to
identify the quality and the origin of cannabis samples.
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8033 Influence of the extraction solvent on the spectrum of extracted substances of Va/eriana officinalis L.
and Humulus lupulus L.
C. Lapke a. B. Christen a. O. Sticher a and B. Meier b

a Departement of Applied BioSciences, Institute for Pharmaceutical Sciences, Swiss Federal Institute of Technology (ETH)Zurich,
Winterthurerstrasse 190, CH·8057 Zurich, Switzerland. b Zeller AG, Seeblickstrasse 4, CH·8590 Romanshorn, Switzerland.

The choice of the extraction solvent determines the spectrum of extracted substances. In the other side the choi-
ce of the lead substances for the quality control should be in congruence with the chosen extraction conditions.
Extractions of valerian and hop were prepared with aqueous solvents containing 0% - 100% methanol respec-
tively ethanol. For valerian the amounts of valerenic acids and of the free amino acids arginine, glutamine and
y-aminobutyric acid (GABA) were determined by HPLC (1,2). The presence of valepotriates was checked with TLC
(3). For hop the amounts of bitter acids, xanthohumol and the free amino acids asparagine and GABA were inves-
tigated with HPLC (2,4).
For valerian the results implicate the choice of valerenic acids as lead substances for extracts, produced with a
solvent containing more than 40% methanol respectively ethanol. Amino acids could be a possible alternative for
aqueous extracts (solvent contains 0 - 60% methanol respectively ethanol).
For hop the bitter acids and xanthohumol as lead substances are only suitable for extracts, produced with a sol-
vent containing more than 60% methanol respectively ethanol. For more polar extracts the amino acids are bet-
ter suited as lead substances.

Acknowledgements: This work was financially supported by Zeller AG, Romanshorn, SWitzerland and by and GlaxoSmithKline,
Parsippany, USA.
References: 1. Bos R. (1997) Analytical and phytochemical studies on valerian and valerian based preparations. Thesis,
Rijkuniversiteit Gronigen, Netherlands. 2. Lapke C. (2000) Freie Aminosauren in Arzneipflanzen mit psychotroper Wirkung, unter
besonderer Berucksichtigung von Valeriana officinalis L. s.l.. Thesis. Shaker Verlag, Aachen. 3. Lapke C. et al. (2001)
Abstractbook GA Congress Erlangen, 180·18l. 4. Hansel R. and Schulz J. (1986) Dtsch. Apoth. Ztg. 38: 2033·2037.

8034 Detection of amino acids via TLC as a rapid method for the screening of hop and valerian
C. Lapke a. K. Weber a. O. Sticher a and B. Meier b

a Departement of Applied BioSciences, Institute for Pharmaceutical Sciences, Swiss Federal Institute of Technology (ETH)Zurich,
Winterthurerstrasse 190, CH·8057 Zurich, Switzerland, b Zeller AG, Seeblickstrasse 4, CH·8590 Romanshorn, Switzerland,

The quality control of pharmaceutical herbal drugs and products via free amino acids was suggested as a pos-
sible alternative within the scope of a dissertation (1). This suggestion was followed for a combination product
of hop and valerian, Reasons have been difficulties regarding the quality control of hop: In the PhEur monograph
of Humulus lupulus L the proof of identity is done via bitter acids, but a quantitative test is not given (2), Effective
substances or the effective principle are not enlightened up to now, The bitter acids, with importance borrowed
from the beer production, proved not to be stable for a longer time. This is also the case for other substances
like the flavonoid xanthohumol (3).
A possible alternative in the quality control of hop could be the determination of the amino acid asparagine, quan-
tified with HPLC (1). For valerian arginine and glutamine could be used as lead substances for the quality control
via amino acids (1), The presence of y-aminobutyric acid (GABA) in drugs is of general interest because of its pos-
sible pharmacological effect as inhibitory neurotransmitter (4), Because there are only few data about free amino
acids in drugs, a rapid and simple method was needed to have a faster test than HPLC to analyse a high num-
ber of samples,
A TLC method was developed for the simultaneous detection of asparagine, arginine, glutamine and GABA. An
aqueous extract will be separated on silica gel with a solvent mixture of 3.5 ethyl acetate: 1.0 acetone: 3,5
methanol: 2.0 aqueous sodium hydroxide (0,3 N) followed by the detection with ninhydrin, The semiquantitative
results were confirmed by HPLC, This method can also be used as a rapid check for the selection of hop and
valerian batches with high amounts of the desired amino acids,

Acknow/edgemrnts: This work was financially supported by Zeller AG, Romanshorn, Switzerland and GlaxoSmithKline,
Parsippany, USA,
References: 1. Lapke C, (20001 Freie Aminosauren in Arzneipflanzen mit psychotroper Wirkung, unter besonderer
BerOcksichtigung von Valeriana officinalis L. s,l.. Thesis, Shaker Verlag, Aachen, 2. PhEur 4, 2002, 3. Hansel R, and Schulz J,
(1986) Dtsch, Apoth, Ztg, 38: 2033·2037, 4. Santos M,S, et al. (1994) Planta Med, 60: 475·476,
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8035 TLC detection of the iridoid glucoside aucubin and the phenylethanoid acteoside in Plantaginis lan-
ceolatae folium
W.G. van der S/uis a, J.M. den Hertog a, C. Slijkhuis b, K.D. Hartog band D. de Kaste b
a Universiteit Utrecht, Faculteit Farmaceutische Wetenschappen, Dep. Farmacognosie, PO Box 80082, NL·3508 TB Utrecht, The
Netherlands. b RIVM.·LGO, PO Box 1, NL·3720 BA Bilthoven, The Netherlands.

The crude drug Plantaginis lanceolatae folium is described in the DAB (1) and a proposal for a monograph for
the European Pharmacopoeia (Ph.Eur.) has been published (2). Characteristic constituents in the crude drug are
the iridoids aucubin and catalpol and the phenylethanoid acteoside (3). Aucubin has a liver protective activity (4).
Significant antimicrobial activity of the aglycone part of aucubin and catalpol has been found and could nicely be
demonstrated using a thin-layer chromatographic bioassay (5). The phenylethanoid acteoside is most likely
accountable for an anti-oedemic activity (3). Whereas for the TLC-identification in the DAB monograph (1) aucu-
bin is used as a marker, for the Ph.Eur. (2) it is proposed to use acteoside.
Here we present an easy TLC detection method for both aucubin and acteoside. Using the solvent system, pro-
posed for the Ph.Eur. (2), the iridoid glucoside aucubin can be detected on the TLC plate by only heating at
about 120°C for 5-10 min. In day light aucubin is visible as a blue zone and in ultraviolet light at 365 nm as a
red-brown fluorescent zone. For the detection, formic acid (present in the mobile phase) is essential. The detec-
tion is very specific; the iridoid glucosides catalpol, harpagoside, gentiopicroside give no such a coloration. The
phenylethanoid acteoside can also be detected on the TLC plate by only heating. In day light acteoside is visa-
ble as a yellow zone, and in ultraviolet light at 365 nm as a blue fluorescent zone. The blue fluorescent zone in
ultraviolet light at 365 nm can also be seen without heating. In the new Ph.Eur. monography of Plantaginis lan-
ceolatae folium (6), this new TLC detection method has been adopted.

References: 1. Deutsches Arzn~ibuch (DAB)(1999). 2. Pharmeuropa (1999)11, 513·5143. Wichtl, M (Ed.) (1997)Teedrogen,
ein Handbuch fur Apotheker und Arzte, 3e Ed. 443·446, WVG, Stuttgart. 4. Chang I.M., Yun H.S., in Chang H.M et al. (Ed.) (1985)
Advances in Chinese medicinal materials research: 269·285. World Scientific Publ. Co. Singapore. 5. Van der Sluis w.G. et al.
(1983) J. Chromatogr. 59: 522·526. 6. Ph. Eur. supplement 4.3 (2002).

8036 Occurrence of phenolic substances in artichoke residues
F. Sanchez-Rabaneda a. R.M. Lamuela-Raventos b, C. Codina a, J. Bastida a and O. Jauregui c.
a Department of Natural Products, (University of Barcelona), 08028 Barcelona, Spain. b Department of Nutrition and Bromatology
(University of Barcelona), 08028 Barcelona, Spain. C Scientific and Technical Services (University of Barcelona), Spain.

The common disposal of the artichoke wastes proceeding from the tinning industry process is as organic mass,
animal feed or fuel. In order to assess a new usage of this residue, its phenolic composition was tested. The found
compounds exhibit activity as free radical scavengers and quenchers of reactive oxygen species (ROS) (1-3).
The phenolic fraction from an artichoke waste extract supplied by Euromed S.A. (Mollet del Valles, Spain) was
purified by a liquid-liquid partioniting. A clean-up of the sample using Sephadex LH-20 was carried out to elimi-
nate interferences. The different fractions were monitored by thin layer chromatography performed in a mixture
of ethyl acetate / water / acetic acid and visualyzed under UV (254 and 360 nm). The similar fractions were joi-
ned to gave six final fractions. Liquid chromatography coupled to ionspray mass spectrometry in tandem mode
(LC-DAD-MS/MS) with negative ion detection was used to identify a variety of phenolic compounds. Mass spec-
trometric studies were carried out using an API 3000 triple quadrupole mass spectrometer (Applied Biosystems)
equipped with a Turbolonspray source. A CIS Luna (Phenomenex) column 50 x 2.1 mm i.d. 3.5 ~m particle size
was employed in a linear gradient profile with water and acetonitrile both containing 0.1 % formic acid. Different
approaches were used for the positive identification of a given compound: comparison of retention time and pro-
duct ion scan spectrum with those of a standard and also the use of other MS modes such as the neutral loss
scan to rapid test the presence of glycosides in artichoke samples. As a result of this study, gallic, chlorogenic,
protocatechuic, quinic and caffeic acids and their quinic derivatives (caffeoylquinic compounds), esculin, cynari-
ne, scolimoside, catechin, epicatechin and their gallate derivates, luteolin and luteolin-glycosides, naringenin,
apigenin, apigenin-glycosides and diglycosides, quercetin and quercetin-glycosides, rutin and kaempferol-3-ruti-
noside, were identified.

Acknowledgements: CRAFT·Project FAIR·CT-98·9517 financed by the EC. Euromed SA is acknowledged by supplying the arti-
choke extract.

References: 1. Rice-Evans, C.A. et al. (1997) Trends Plant Sci. 2: 152-1592. Cao, G. et al. (1997) Free Radical BioI. Med. 22:
749·760 3. Lien, E.J. et al. (1999) Free Radical BioI. Med. 26: 285-294.
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B037 Identification of phenolic compounds in apple wastes
F. Sanchez-Rabaneda a, O.Jauregui b, F. Viladomat a, R.M. Lamuela-Raventos c and C. Codina a

a Department of Natural Products (University of Barcelona), 08028 Barcelona, Spain. b Scientific and Technical Services
(University of Barcelona), 08028 Barcelona, Spain. c Department of Nutrition and Bromatology (University of Barcelona), 08028
Barcelona, Spain.

The phenolic composition of wastes proceeding from the apple juice industry were studied to give a new usage
to this residues as a potencial source of natural antioxidants. Phenolic compounds found in this residues have
the structural requirements of free radical scavengers and have potential as food antioxidants (1,2).
An apple residue dry extract produced by Euromed S.A. (Mollet del Valles, Spain) was evaluated. The extract was
cleaned by a liquid-liquid extraction followed by a chromatographic process using Sephadex LH-20. The different
fractions were monitored by thin layer chromatography performed in a mixture of ethyl acetate / water / acetic
acid and visualyzed under UV (254 and 360 nm). The similar fractions were joined to gave nine final fractions.
Liquid chromatography coupled to ionspray mass spectrometry in tandem mode (LC-MSjMS) with negative ion
detection was used to identify a variety of phenolic compounds. LC was performed with an Agilent series 11 00
separation module equipped with a PDA detector. An API 3000 triple quadrupole mass spectrometer (Applied
Biosystems) equipped with a Turbolonspray source was used. A C18 Luna (Phenomenex) column 50 x 2.1 mm
i.d. 3.5 ~m particle size was employed in a linear gradient profile with water and acetonitrile both containing 0.1 %
formic acid. Positive identification of a given compound was performed on the basis of their retention time and
mass spectra in product ion scan or MRM (multiple reaction monitoring) mode compared with those of a stan-
dard. In this way, caftaric, chlorogenic, p-coumaric and ascorbic acid, catechin and their dimers (procyanidins),
quercetin, quercetin-3-rutinoside, quercetin-3-arabinoside, quercetin-3-galactoside, quercetin-3-glucoside, querce-
tin-3-rhamnoside, kaempferol, kaempferol-3-glucoside, kaempferol-3-rhamnoside, mircetin-3-glucoside, phloridzin
and phloretin xyloglucoside were present in apple waste.

Acknowledgements: CRAFT-ProjectFAIR-CT-98·9517financed by the EC. Nufri and Euromed S.A. is acknowledged by supplying
the apple waste and extract respectively.
References: 1. Reische, D. et al. (1998) Antiox. in Food lipids; Akoh, C.C.. Min, D.B., Eds.; Marcel Dekker: New York: 432-
448.2, Yoshida, T. et al. (1989) Chem. Pharm. Bull. 37 (7): 1919-1921.

B038 The occurences of petasine in the leaves of Petasites paradoxus
R. Chizzola
Institute for Applied Botany, Veterinary Medicine University Vienna, Veterinarplatz 1, A-1210 Wien, Austria.

The sesquiterpene esters petasine, neopetasine and isopetasine are the active principles of Petasites hybridus
G., M. et Sch. (butter bur, Asteraceae), petasine chemovariety, and may be used in phytopharmaceutical prepa-
rations for their spasmolytic effects on the smooth musculature and pain relieving activity in the case of migrai-
ne (1,2). These compounds are present in the rhizomes and in lower concentrations in the leaves (3), Recently
efforts have been made to use the leaves instead of the rhizome because they are more easier to produce and
harvest when the plants are grown in fields (4).
P. paradoxus (Retz.) Baumg. is a further species of the genus Petasites growing in Central Europe. It can be dif-
ferentiated from P. hybridus by the shape of the leaves and the structure of the rhizome. P. paradoxus occurs
in the lime stone Alps predominately on moist lime stone debris. Plant material of this species has been collected
in summer 2000 and 2001 in Upper Austria and Styria respectively. The plant parts (leaves, leaf stalks and rhi-
zomes) were extracted with dichloromethane and the extracts were analysed by GCjMS on a nonpolar column (5).
In the leaf extracts of plants from both origins petasine was the main compound followed by neopetasine and
isopetasine. Together they made up more than 50-60 % of the fraction extracted. The leaf stalks or the rhizomes
did not contain or were very low in these sesquiterpenes. The rhizomes however contained at least three further,
not identified sesquiterpenes.
As the concentrations of the petasines in the leaves of P. paradoxus were in the same range as in the leaves of
P. hybridus, leaves of P. paradoxus might be an alternative source for the petasines.

References: 1. Meier, B. and Meier-Liebi, M. (1994) Hagers Handbuch der Pharmazeutischen Praxis, 5th ed., Vol. 6. Springer,
Berlin 2. Grossmann, W. (1996) Der Freie Arzt 37,74-76.3. Wildi, E. et al. (1998) Planta Med. 64, 264-267. 4. Zimmermann,
R. (2000) In!. Congress and 48th AnnualMeeting of the Society for Medicinal Plant Research (GA),Abstract WSG/l. 5. Chizzola,
R. and Ozlsberger, B. (2000) Z, Arznei- & Gewurzpfl. 5, 168·172.
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B039 Optimization of furanocoumarins HPLC separation occurring in Heracleum sibiricum L. by Orylab
software
A. Bogucka-Kocka a and M. Hawryl b

a Department of Pharmaceutical Botany, Medical University, 4 Staszica, 20-081 Lublin, Poland. b Department of Inorganic and
Analytical Chemistry, Medical University, 6 Staszica, 20-081 Lublin, Poland.

Furanocoumarins commonly occurring in Apiaceae family have been in the leucodermy and psoriasis therapy for
many years( 1). For this reason the plant materials containing psoralen derivatives - the source of these com-
pounds - are the subject of investigations. One of the species containing number of these substances is
Heracleum sibiricum L. commonly growing in central Europe (2).
The chromatographic separation of furanocoumarins is a difficult methodological problem because of their clo-
sely related structures (e.g. positional isomers) and similar retention behaviour. For this reason the furanocou-
marins separation has to be performed by computer aided optimization. The aim of our work was the search of
possibilities for the separation of the H. sibiricum L. extract by RP-HPLC using the gradient elution methods. The
gradient profile was found by use of Drylab for Windows computer program. The retention data from two gra-
dient separations (5-100% of methanol or tetrahydrofuran or acetonitril in water during 20 min and 5-100%
methanol or tetrahydrofuran or acetonitril in water during 60 min) were set in the Drylab program to found the
optimal gradient profile. The experiments were performed using LC-20 Shimadzu liquid chromatograph equipped
with detector SPD-lO A-UV/Vis (A=254 nm), pump LC-10 AT, column oven CTO-lO AS and controlled by SCL-lO
A program. Stainless steel column Supelcosil LC-1S, length 150 mm, 04,6 mm (Supelco, USA) packed with
5mm particles was used in the experiments.
The complete separation by RP-HPLC using the gradient elution with acetonitril/water of seven coumarins: ber-
gapten, ksantotoxin, izopimpinellin, heraclenin, imperatorin, byakangelicol and byakangelicin, components of H.
sibiricum L., was obtained for the first time.

References: 1. Parrish, J. A. et al. (] 980) Int. J. Dermatol.l9: 379. 2. Bogucka·Kocka, A. (] 999) Ac. Pol. Pharm. 56: 399·
401.

B040 Characterization of betacyanins from Hy/ocereus po/yrhizus (Weber) Britton & Rose
F.C. Stintzing, A. Schieber and R. Carle
Hohenheim University, Institute of Food Technology, Section Plant Foodstuff Technology, Garbenstrasse 25, D-70599 Stuttgart,
Germany.

Cactus fruits and red beet are food sources rich in betalains (1). While the betalain profile of red beet is well known,
data on the pigment pattern of cacti are comparatively limited. Very recently, the pigment pattern of the red-pur-
ple pitaya, Hylocereus polyrhizus (Weber) Britton & Rose has been reported for the first time (2, 3). In the present
study, methods for betacyanin characterization and colour evaluation for H. polyrhizus pigments are described.
Removal of both mucilages and sugars permitted gentle pigment concentration. Alkaline, acid and enzymatic
hydrolysis of betacyanins were used for their characterization. Betacyanins, betacyanidins and organic acids rele-
ased through hydrolysis were monitored using HPLC-DAD. By electrospray ionization mass spectrometry assign-
ment of eight betacyanins was possible. CIEL 'a'b' values were recorded at pH 6.5 in Mcilvaine buffer.
By (:i-glucosidase activity, three pigments were cleaved, thus indicating their glycosidic nature. Acid hydrolysis yiel-
ded betanidin and isobetanidin, whereas alkaline treatment resulted in malonic and 3-hydroxy-3-methyl-glutaric
acids together with betanin and isobetanin. Therefore, all H. polyrhizus pigments were ascribed to the betanin-type.
Further characterization was performed by HPLC-DAD-MS analyses. All betacyanins showed identical visible maxi-
ma, but lacked absorption indicative of cinnamic acid substitution at 310 nm. Bougainvillein r-I, betanin and iso-
betanin were found to constitute the non-acylated betacyanins of H_ polyrhizus, whereas phyllocactin, hylocerenin,
their corresponding CI5 isomers together with a hitherto unidentified betacyanin were acylglycosides amounting
to 75% of total pigments. The colour of H_ polyrhizus was characterized by high chroma and a purple tonality.
H_ polyrhizus is a promising source for colouring food, drugs and cosmetics_ Besides their attractive appearan-
ce, betacyanins exert antioxidant activities with a high affinity to biological membranes (4). Therefore, cactus
fruits are especially valuable for future food and health applications_

Acknowledgements: The authors are grateful to fruit-International Fruit Foundation, Heidelberg·Schlierbach, Germany, for finan-
cial support.

References: 1. Stintzing, F.C. et al. (2001) Eur. Food Res. Technol. 212, 396-407. 2. Wybraniec, S_ et al. (2001)
Phytochemistry 58, 1209·1212.3. Stmtzing, F.C. et al. (2002) Food Chem. 77, 101·106.4_ Kanner et al. (2001) J. Agric. Food
Chem. 49, 5178·5185.
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8041 Fatty acids composition in fruit of wild rose species
R. Nowak a, A. Bogucka-Kocka a, A. Stolyhwo band T. Krzaczek a
a Department of Pharmaceutical Botany, Medical University, 4 Staszica St., 20-081 Lublin, Poland, b Department of Chemistry,
Technical University, 11 Narutowicza St., 80-952 Gdansk, Poland.

Rose hips have been used both in treatment and in food industry for many years, mainly because of their high con-
tent of vitamins, especially vitamin C. The fruit usually represent a waste material during production of pharma-
ceutical and nourishing medicaments. In the meantime they are an underestimated source of valuable oil contai-
ning unsaturated fatty acids, which are essential for correct functioning of human organism. The data mentioned
in references show that content of oils and fatty acids in some of the rose species were partly investigated, howe-
ver there is lack of complex comparing examinations in this field (1, 2, 3).
In the study comparison of the amount and composition of fatty acids, especially unsaturated ones from 11 rose
species growing commonly in Poland was established for evaluating their pharmaceutical properties. The oil was
extracted with n-hexane. The obtained oil samples were methylated and fatty acid methyl esters were analyzed
using GLC (4, 5). A Hewlett-Packard Model 6890 chromatograph equipped with flame ionization detector was used.
Results were quantified by measurement of peak areas. The content of oil in rose fruit of particular species ran-
ged from 6,2% to 12,9%. The highest amount of oil (>10%) was stated in the fruit of R. rugosa, R. subcanina and
R. canina. The composition of oils was similar in investigated species. 17 components were identified. An avera-
ge composition was estimated as follows: linoleic acid C18:2 ~9.12 (44.4-55.7%), «-linolenic acid CI83 ~ 9,12,15
(18.6-31.4%), oleinic acid CI81 ~9 (13.5-20.3%), palmitic acid CI60 (2.3-3.3%), stearic acid CI80 (1-2.5%), octa-
decenic acid C18:1 ,\11 (0.38-0.72%), eicosanoic acid C20 I (0.3-0.7%), eicosanodienoic acid C20: 2 (0-0.16%), eru-
cik acid C22:1 (0.03-0.17%) and minor fatty acids. The identification of the compounds was performed by compa-
rison of their retention times and mass spectra with data of the authentic samples and references. All of the inves-
tigated oils showed a high quantity of essential unsaturated fatty acids ranging from 71 % to 78%, which was con-
sidered promising for pharmaceutical purposes.

References: L Stepanov, L. et al. (1983) Maslo-Sap. Prom. -St. 19: 38. 2. Malec, L. S et al. (1993) An. Asoc. Quim. Arg. 81:
445-450.3. Cisowski, W. et al. (1995) Herba Pol. 41: 170-177.4_ Official Method of AOCS Ce 16-89. 5. Stolyhwo, A. et al.
(1985) Anal. Chem. 57: 1342.

8042 Epicuticular wax profile for the leaves of Newbou/dia laevis Seem. and its possible ecological and
medicinal significance
R. Gormann a, L. Schreiber band H. Kolodziej a
a Institut fur Pharmazie, Pharmazeutische Biologie, Freie Universitat Berlin, Kbnigin-Luise-Str. 2+4, D-14195 Berlin, Germany.
b Institut fur Botanik, Abteilung Okophysiologie, Rheinische-Friedrich-Wilhelms-Universitat Bonn, Kirsachallee 1, D-53115 Bonn,
Germany.

Newbouldia laevis Seem. (Bignoniaceae) is a small tree of the tropical rain forest and Savannah zones of Western
Africa that is widely used by the native population for the treatment of various diseases (1). The plant is also used
in the Nyabatso agroforestry system for quality crop cultivation between the trees. So far, no studies have been
carried out on the leaves of this species which could provide a clue for both traditional medication and the men-
tioned agroecosystem. Here we report the chemical leaf wax composition.
The surface lipids were extracted from leaves by immersing tissues in chloroform for 30 s and the extractives
analysed by GC-MS and GC-FID. Derivatization of sample aliquots was performed using BSTFA as silylating reagent.
The average total wax load for the leaves of N. laevis was found to be 11.5 ~g/cm2. The triterpenoids oleanolic
and ursolic acid constitute the most abundant wax chemical components (9. 7 ~g/cm2) with the latter representa-
tive as dominating compound (72%), followed by a series of long-chain homologous alkanes (C26 - C33) (1. 7
~g/cm2) and traces of fatty acids (C22 - C33) (0.15 ~g/cm2), which represent typical constituents of epicuticular
waxes. With regard to the seen profile, the presence of ursolic acid in considerable amounts is significant in that
this compound is well known to possess antimicrobial (2) and antifeeding properties (3) as well as antitumoural
activity (4).

References: L Burkill, H.M. (1985) The Useful Plants of West Tropical Africa, Vol. 1, Royal Botanic Gardens, Kew, London.
2. Collins, M.A. and Charles H.P. (1987) Food Microbiol. 4: 311. 3. Valencia, E. et al. (1997) Fitoterapia 68: 556. 4. Liu, J.
(1995) J. Ethnopharmacol. 49: 57.
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B043 Quantitative analysis of metabolite profiling of root extracts from Lithospermum erythrorhizon
Hsing-Ning Chang. Sheng-Yang Wang, Mey-Yun Lin and Lie-Fen Shyur
Institute of BioAgricultural Sciences, Academia Sinica, No. 128 Academia Rd, Section 2, Nankang, Taipei, 115, Taiwan, ROC.

The root extracts of Lithospermum erythrorhizon has been used as by itself or in combination with other herbal
extracts for wound healing, anti-inflammation, anti-infection and as a dye for staining textiles and pigment for food
coloring. Shikonin, the red naphthoquinone pigment, and acetylshikonin have been identified as the bioactive prin-
ciples in L. erythrorhizon. However, a quantitative metabolite profiling analysis of L. erythrorhizon root extracts
has not yet been reported. In nutraceutic and pharmaceutic point of views, it is important to develop an optimal
and reproducible extraction procedure as well as quantitative methods for analyzing index and/or active com-
pounds in order to best quality control in herbal manufacturing. In this paper, we demonstrated that using n-hexa-
ne as extraction solvent and under optimized extraction conditions the yield of root extract reached approxima-
tely 4% (weighVdry weight of root tissues). Thin-layered chromatography, high performance liquid chroma-
tography, IR, and 1D- and 2D-NMR were performed in this study to analyze and identify the compound profi-
le of root extract of L. erythrorhizon. In addition to shikonin, we have obtained seven shikonin derivatives,
namely acetylshikonin, I>-acetoxyisovaleryshikonin, isobutyrylshikonin, 1)'j"I-dimethylacrylshikonin, isovalerylshi-
konin, I>-hydroxy-isovalerylshikonin, and deoxyshikonin. The contents of shikonin, acetylshikonin, I>-acetoxyisova-
leryshikonin, isobutyrylshikonin, I)'I>-dimethylacrylshikonin, and isovalerylshikonin in the total root extract were
1%, 6%, 5%, 19%, 10%, and 12% (w/w), respectively, as determined using HPLC analysis. These compounds are
potentially good candidates as the referencingjindex compounds of root extract of L. erythrorhizon and four out
of the six compounds are first time to be quantitatively characterized. Antioxidant activity of total extracts, shi-
konin and its derivatives were evaluated and compared using 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical sca-
venging activity assay.

B044 On-line identification of unstable iridoids from Jamesbrittenia fodina by LC-MS and LC-NMR
A.-L. Cogne a, J.-L. Wolfender a, E.F. Queiroz a, A. Marston a, S. Mavi band K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-1015 Lausanne, Switzerland. b Department of
Pharmacy, University of Zimbabwe, Harare, Zimbabwe.

LC-UV-MS analysis of the methanol extract of Jamesbrittenia fodina Wild (Scrophulariaceae) revealed the presen-
ce of different iridoid cinnamic acid esters. Isolation of these constituents was prevented by instability problems.
LCjUVjMS and LCjNMR analysis of the mixtures obtained after a tentative isolation revealed that, in a first ins-
tance, instability was due to a light induced cis/trans isomerisation of the cinnamoyl moiety (1). Further investi-
gation of related compounds showed an additional instability linked to other chemical transformations. A detai-
led LCjNMRjMS study of these fractions demonstrated that the modifications occurred on the rhamnose moiety
of these iridoids. It could be concluded that the second type of instability was attributable to trans-esterification
of the cinnamoyl moiety on the rhamnose unit. The recording of stop-flow LCjNMR spectra on specific LC-peaks
permitted the direct monitoring of these transformations. Based on these on-line data, four new unstable aucu-
bin derivatives were efficiently characterised.
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Reference: 1. Cogne A.-L. et al. (2002) Phytochem. Anal., in press.
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B045 New diterpenes from freshwater macrophytes Potamogeton lucens and P. pectinatus
P. Waridel a, J-L. Wolfender a, J-B. Lachavanne band K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, CH·1015 Lausanne. Switzerland. b Laboratoire d'Ecologie
et de Biologie Yegetale Aquatique, Universite de Geneve, ch. des Clochettes 18, 1206 Geneve, Switzerland.

In order to evaluate the type of constituents produced by aquatic macrophytes, a widespread hydrophyte from
Leman's Lake, Potamogeton lucens L. (Potamogetonaceae), was investigated and among various diterpenes two
new glycosilated labdanes diterpenes were isolated (1, 2). LC-UV-MS analysis of the methanolic extract showed
that these new compounds and various widespread flavonoids were part of its main constituents. Their aglyco-
nes were obtained by enzymatic hydrolysis with I"I-glucosidase and used as standards for LC-UV-MS profiling of
dichloromethane crude extracts of Potamogeton lucens, P. pectinatus, P. crispus and P. perfoliatus. The agly-
cone of 1, previously described as nivenolide (3), was detected in P. lucens. A new aglycone, the epimer of
demethylpinusolide (4), was also characterized in P. lucens and P. pectinatus, and isolated from P. pectinatus.
The LC-UV-MS analyses did not reveal any of the new lactone diterpene glucosides in the extracts of P. pectina-
tus, P. crispus or P. perfo/iatus, but they allowed the detection of related compounds in all macrophytes.
Furanoids labdane diterpenes, daniellic acid (5) and its 12-oxo methyl ester derivative (6), were also isolated from
P. pectinatus and detected in P. lucens lipophilic extract by LC-UV-MS. Labdane diterpenes seem thus to be cha-
racteristic of the Potamogeton genus and a few previous studies have also mentioned their occurrence in other
members of the Potamogetonaceae. The antialgal properties of these constituents are currently under investi-
gation for a better understanding of their ecological significance.

1 ~~: g'dbGIC

2 ~~:g~OGIC

3 ~~:g~bH
4: R, = COOHR,=CH3

B046 Phytochemical investigation of Vismia guineensis by LC/UV-DAD, LCjMS-MS and LC/IH-NMR
M. Politi a, K. Ndjoko b, R. Sanogo c, J-L. Wolfender b, K. Hostettmann b and I. Morelli a
a Dipartimento di Chimica Bioorganlca e Biofarmacia, Universita degli Studi di Pisa, via Bonanno 33,56126 Pisa, Italy. b Institut
de Pharmacognosie et Phytochlmie, Universite de Lausanne, CH-1015 Lausanne, Switzerland. C Departement de
MedecineTraditionelle (DMT), B.P. 1746 Bamako, Mali.

Vismia guineensis (L.) Choisy (Hypericaceae) is a typical shrub of tropical West Africa locally called
"Karidjakouma"; its bark and roots are employed in decoctions for internal and external usages in many skin dise-
ases, such as dermatitis, leprosy, syphilis, herpes, scabies and eczemas (1, 2). In order to avoid disappearance
of this widely used species, a comparative investigation of its root and leaf composition was initiated in order to
evaluate the possible use of the leaves in traditional medicine. A secondary metabolite profiling of the lipophilic
extracts of both leaves and roots (hexane and chloroform) was performed by means of LC;UV-DAD and LC/MS-
MS. HPLC separation was carried out on a C-1S column with an acetonitrile/water gradient. The ionisation in
LC/MS was achieved by APCI (Atmospheric Pressure Chemical Ionisation) in both positive and negative ion
modes. The LC;UV-DAD analysis showed the presence of four classes of metabolites having specific chromo-
phores: flavonoids, anthraquinones, vismiones and bianthrones. The molecular weights and characteristic frag-
ments obtained by LC/MS analyses allowed the identification of different compounds by comparison with litera-
ture data. MS" experiments were carried out for the determination of characteristic fragments of the unknown
structures present in the extracts. Three additional isomeric bianthrones were detected in V. guineensis. LC/1H-
NMR was evaluated for the on-line identification of these latter isomers. Comparison between the leaf and root
extracts showed that the same classes of constituents are present but only a minority of their derivatives are
shared between these organs. In order to establish a definitive phytoequivalence of both organs, further phar-
macological investigations are needed.

References: 1. Kerharo, J. O. (1974) La Pharmacopee senega/aise traditionnelle. Vigot Freres. Paris. 2. Bilia, A-R. et al. (2000)
J. Nat. Prod. 63, 16-21.
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B047 A global metabolomic approach involving LCjMS and GCjMS for a detailed study of the changes
occurring in Arab;dop;s tha/;ana under stress conditions
A. Thiocone, K. Ndjoko and J.-L. Wolfender
Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-IOI5 Lausanne, Switzerland.

Metabolite profiling provides a deeper insight into the ultimate functions of gene expression and is the key to
understanding how changes at the level of the genome and proteome affect cellular function. Unlike genomics
and proteomics, a single analytical technique does not exist that is capable of profiling all metabolites of a given
organism. In order to study in depth the metabolic changes that occur upon stress induction in plants, Arabidopis
thaliana (ecotype Columbia) has been chosen as a model. Recent advances in molecular biology and total geno-
me sequencing make this plant a key target for such type of analysis_ The plant was submitted to various gene-
ral stresses including wounding by forceps or superoxide exposure by paraquat spraying in order to obtain a
general view of all changes that might occur at the level of secondary metabolite production. Frozen fresh plant
material was extracted at low temperature (-40°C) by solvents of increasing polarities by miniaturised pressuri-
sed extraction in order to minimize interferences by enzymatic reactions. This novel microextraction procedure
was applicable already to few mg of plant material with a satisfactory reproducibility. The lipophilic extracts
(CH2CI2 and 2-propanol) were analysed by LC/MS on a long phenyl column (50 cm), while the more polar extracts
(MeOH) were analysed on a C-18 column (50 cm). Various MeCN-water gradients were applied in order to obtai-
ned a high LC resolution of most of the metabolites present Complementary GC/MS analyses were also perfor-
med in order to assess changes that occur in the more volatile constituents and especially the oxylipins.
Comparison of all the MS chromatograms obtained were performed using a comprehensive chemometric method
which enabled to reconstruct automatically single ion traces characteristic for changes in metabolite production.
The results demonstrated that noticeable changes occurred upon elicitation of A. thaliana in all extracts qualita-
tively and quantitatively. A characterisation of the most interesting induced constituents is underway. Based on
the metabolite profiling methods presented, studies related to the production of defence compounds, molecules
involved in signalling and relation between metabolite induction and defence gene expression are foreseen_

Acknowledgement: Swiss National Science Foundation (grant number 21-63637.00 to J.-L. Wolfender).

B048 Capillary GC-MS analysis of tropane alkaloids from the roots and stem-bark of Sch;zanthus graham;;
S. Bieri a, O. Munoz band P. Christen a
, Laboratory of Pharmaceutical Analytical Chemistry, University of Geneva, 20 bd d'Yvoy, 1211 Geneva 4, Switzerland. b Depar-
tamento de Quimica, Facultad de Ciencias, Universidad de Chile, Casilla 653, Santiago, Chile.

The genus Schizanthus contains a wide range of tropane alkaloids_ The formation of ester derivatives from mainly
angelic, tiglic, senecioic, itaconic or mesaconic acids, as well as the formation of dimers, constitutes the pecu-
liar characteristics of this genus (1). The potential of direct identification of tropane alkaloids in crude extracts
from roots and stem-bark of endemic Chilean Schizanthus grahamii (Solanaceae) by GC-MS is presented and dis-
cussed,
Notwithstanding the success of some combination of chromatography with spectrometric techniques, GC-EIMS
remains the prominent technique for performing qualitative analysis, However, some drawbacks may arise in the
differentiation of structural isomers showing superimposable mass spectra. In order to detect eventual artefacts
or thermodegradation in the hot and surface-active injection port, leading to erroneous peak identification, diffe-
rent injection techniques are evaluated.
In this study, crude alkaloid extracts and some purified fractions were analysed by GC-EIMS using split, splitless
and on-column injection. The latter was used as the reference method because it avoids artefact formation in the
injection port. Thus, the different series of isomeric compounds in the extracts were confirmed. More than twenty
alkaloids including four series of isomers were detected in the stem-bark, while only ten minor alkaloids were
identified in the roots. Hygrine derivatives, tropine, pseudotropine, tropinone, 3«,71-1-dihydroxytropane together
with hydroxytropanes esterified with isomeric C5 acids are present in both plant parts. However monomeric and
dimeric tropanol diesters of mesaconic and itaconic acids were solely detected in the stem-bark. The difficulty
to assign these isomeric compounds is pointed out.

Reference: 1. Munoz, O. (1992) Quimica de la flora de Chile, Departamento Tecnico de Investigation Universidad de Chile,
Santiago.
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8049 Quantitative analysis of hyoscyamine in Hyoscyamus reticulatus L. by GC-MS
Murat Kartal a, Semra Kurucu a, Levent Altun a, Timurhan Ceyhan b, Esin Sayar band Semsettin Cevheroglu b
aAnkara University, Faculty of Pharmacy, Department of Pharmacognosy, 06100 Tandogan-Ankara,Turkey.b Turkish Army Drug
Factory, Diskapi-Ankara,Turkey.

Hyoscyamus reticulatus is used as a allucinogenic drug in East part of Turkey. Hyoscyamine content of leaves
and root samples of H. reticulatus L. from Bulamk-Mus were investigated by capillary GC-MS. Gas chromato-
graphy-mass spectrometry was carried out on a Varian-Chrompack 3800 gas chromatograph coupled to a Saturn
2000 mass detector. Mass spectrometer with ion trap detector in full scan (80-325 amu) under electron impact
ionization (70 eV) was used. The chromatographic column for the analysis was Chrompack WCOT-Fused Silica
CP-Sil 5CB capillary column (30 m x 0.25 mm i.d, film thickness 0.25 ~m). The carrier gas used was helium at
a flow rate of 1 ml/min. Dried and powdered roots and leaves of H. reticulatus samples were extracted with
methanol in a Soxhlet apparatus for 2 hours. The methanol was evaporated in vacuo at 50 QCand the crude alka-
loid fractions were obtained using the alkaloid extraction procedure (1). 1 ~I crude alkaloid fractions were injec-
ted and analysed with the column held initially at 125 QCfor 1 min and then increased to 250 QCwith a 10 QC/min
heating ramp and then kept at 250 QCfor 5 min. The injection was performed in splitless mode at 280 QC.
Hyoscyamine, the predominant compound, reached 0.036 ± 0.004 % in the leaves and 0.056 ± 0.011 % in the
root. These findings are in accordance with the reports on hyoscyamine content in other Hyoscyamus species
(2,3). The limit of detection was calculated to be 3.125 ~gjmL and the limit of quantification was calculated to
be 6.25 ~gjmL for hyoscyamine. The method has been shown to be linear and sensitive.

References: 1. Kartal, M et al. (2001) Turk J. Med. Sci. 31: 487-492. 2. Robbers J.E. et al. (1996) Pharmacognosy and
Pharmacobiotechnology, William & Wilkins, Baltimore. 3. Evans, W.C. (1989) Trease and Evans' Pharmacognosy, ELBS, London.

8050 Physalis angulata L. - MPLC as an improved technique to obtain physalins
T.C.B. Tomassini, I.M. Ribeiro and A.C.F. Amaral
Natural Product Lab. PN2, Farmanguinhos, Oswaldo Cruz Foundation, Rua Sizenando Nabuco, 100; ZC 21041-250; Rio de
Janeiro, Brazil.

The ergostane derivatives, physalins, with twenty eight carbon atoms are produce by several species of Physalis
genus. These compounds possess a 13,14-seco-16,24-cycloergostane skeleton with a carbonyl group at
C-15. Physalins have shown to be active against neoplasic tumors, inflammatory and tropical endemic diseases,
as well as, in some immunological disorders 0). The main aim of this work is to develop a new methodology for
optimizing the yield in the obtention of physalins. From the stems ethanolic extract a "pool" of those derivatives
were obtained according to Mabry's modified technique (2). The "pool" was separated by a single medium per-
formance liquid chromatography MPLC, (Buchi apparatus) using Lichroprep Si 60 column (50 cm height x 2.5
cm diameter), as stationary phase and cyclohexane-chloroform gradient system, as eluting phase (flux 20
mL/min). The pure substances percentages are pointed the out in Table 1, side by side, with the results of open
column (CC) having Si gel 60 (30.0 cm height x 2.0 cm internal diameter), as stationary phase. Physalins were
detected in hexane-chloroform (3:7) solvent system. That methodology allows obtention of four pure compounds
in an overall yield ranging from 16% to 20%, a much better result than those described, so far, in the literature (3

Physalins Yield % CC Yield % MPLC

B 5,0 5,5
F 8,2
G 3,5 4,6
D 4,3 8,0

Table 1: Yieldsof physalins.

Acknowledgement: Far-Manguinhos/fiocruz.
References: 1. Purushothaman KK et al. (1988) J. Scient. Ind. Res. 47: 326. 2. Tomassini TeB et al. (1999) USA Patent
09/4177793. Kawai M et al. (1996), Phytochemistry 47, (3): 661.
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B051 Low molecular plant constituents as novel suppliers for characters in cladistic phylogenetic analyses:
alkaloids in the Convolvulaceae
Thomas Schimming a, Kristina Jenett-Siems a, Ludger Wittet b, Daniel F_ Austin c and Eckart Eich a
a Freie UniversiUit Berlin, Institut fur Pharmazie IPharmazeutische Biologie), Kiinigin-Luise-Stra~e 2-4, D-14195 Berlin, Germany.
b Technische Universitat Braunschweig, Institut fur Pharmazeutische Biologie, Braunschweig, Germany. c Conservation and
Science Department, Arizona-Sonora Desert Museum, 2021 N. Kinney Road, Tucson, AZ 85743, USA.

The Convolvulaceae comprise 54 genera and about 1850 species showing cosmopolitan distribution with its cen-
tre in the tropics. Systematic uncertainties mainly exist regarding intrafamilial (tribal) relationships. A cladistic
analysis of the family based on morphology included 128 characters such as habit, vegetative morphology and
anatomy, reproductive structures, embryo features and chromosome numbers (1). To date, this family has not
yet been the subject of broad molecular phylogenetic work. However, preliminary attempts in this direction were
presented recently (2). Since convolvulaceous species produce a wide variety of alkaloids such as pyrrolidines,
tropanes, pyrrolizidines, ergolines, 140 alkaloid characters of 8 different structural types (including the 4 above-
mentioned ones) were chosen for a cladistic assay performed by PAUP/MacClade. 120 species taken from 29
genera were analysed by GC-MS.
The broad and differential occurrence of tropane alkaloids (simple tropanes, aliphatic and aromatic tropanol
esters) in the different genera and tribes turned out to be of distinct significance. Moreover, pyrrolizidine alka-
loids as well as ergoline alkaloids are valuable markers in certain clades of the family. Combined cladistic phylo-
genetic analysis of both, phytochemical and morphological characters should be promising.

References: L Austin, D.F.(1998). Parallel and Convergent Evolution in the Convolvulaceae. Pp. 201-234. In: Mathews, P. and
Sivadasan, M. leds.) Biodiversity and Taxonomy of Flowering Plants, Mentor Books, Calicut, India. 2_ Stefanovic, S. et al. (1999)
XVI International Botanical Congress, St. Louis, USA, Abstracts: 536.

B052 Secondary metabolites of willow Salix alba L and Salix tragilis L vary in different regions of central
Balkan peninsula
I. lonkova a, V. Ganev b, St. Ninova, V. Tzvetanova a, I. Paskaleva band T. Stefanov b
a Faculty of Pharmacy, Department of Pharmacognosy, Dunav Str. 2, 1000 Sofia, Bulgaria b Faculty of Medicine, Department of
Biochemistry, Zdrave 2, 1000 Sofia, Bulgaria.

Salix alba L. (White willow) and Salix fragi/is L. (Crack willow) are closely related species with a widely sympatric
distribution throughout Europe (1). The lack of clear-cut diagnostic characters, together with the fact that inter-
mediate morphological forms largely dominate in the field and that interspecific controlled crosses are possible
lend support to the hypothesis that S. alba and S. fragilis may hybridise frequently in nature (2). Phytochemical
determination of tannins and total flavonoids are interesting markers to document metabolic diversity within and
between populations from pure species and hybrids as defined by morphology and genotyping.
The samples (leaves, catkins and branches) from different population and their hybrids from different regions of
central Balkan peninsula were collected during different stages of vegetation. Total phytochemical were extrac-
ted and the amounts of flavonoids and tannins were analysed. Flavonoid and tannin contents varied between 1-5
and 5-21 %, respectively. The main flavonoids are isoquercitrin and naringin and its glucosides.
Our results provide detailed information about the metabolic diversity in natural populations of S. alba L. and S.
fragilis L and their hybrids. The data derived from our phytochemical and morphological analysis may be helpful
to study genetic diversity and DNA polymorphism in both willow species.

References: L RD Dixon and NL Paiva (1995) Plant Cell, 7, 1085 2. R. Tegelberg, R. Julkunen-Titto (1999), Joint Meeting,
Leiden, Netherlands, July 26-30, Book of Abstracts.
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8053 Phytochemical profile of Leontopod;um alp;num Casso in comparison to other Asian Leontopod;um
species
S. Schwaiger a, M.J. Dobner a, B.Odonchimeg a, E.P. Ellmerer·Miiller band H. Stuppner a
a Institut fur Pharmazie, Abt. Pharmakognosie, Universitat Innsbruck, Innrain 52, Josef·Mbller·Haus, A·6020 Innsbruck, Austria.
b Institut fur Organische Chemie, Universitat Innsbruck, Innrain 52a, A·6020 Innsbruck, Austria.

The genus Leontopodium comprises more than 50 species that grow mainly in high mountainous regions of
Central Europe and East Asia. In this presentation we report the isolation and structure elucidation of the ses·
quiterpenes I~-isocomene, silphinene and modhephene from L. alpinum Casso and 5-hydroxyobliquine from L. leon-
topodioides Beauverd. Isolation was performed by means of silica gel CC, silica gel AgN03 CC and Sephadex®
LH·20 CC; structure elucidation by means of GC-MS, HR mass spectrometry and 1D- and 2D-NMR spectroscopy.
For the fingerprint analysis of the secondary metabolite pattern of the Leontopoidum species L. calocephalum
Beauverd, L. campestre Hand.-Mazz., L. dedekensii Beauverd, L. franchetii Beauverd, L. sinense Hems!. ex Forb.
& Hems!., L. subulatum Beauverd, L. leontopodioides Beauverd. appropriate chromatographic methods were
developed. Root extracts were analysed by TLC, RP-HPLC-UV/MS and GC/MS allowing the assignment of the cha-
racteristic constituents: bisabolane derivatives (1), benzofurane glycosides (2), lignanes (2), coumarins (2) and
most of the described sesquiterpenoids (2·4). For the analysis of flavonoids and phenolic acids (5,6) of the aerial
parts RP-HPLC-UV/MS methods were used. Comparison of the investigated species showed significant differen-
ces of the bisabolane and coumarin pattern in the root extracts. L. franchetii and L. sinense e.g. contained none
of the known bisabolane derivatives. The known ligan derivative occurred in all investigated species. Root
extracts of L. alpinum, L. campestre and L. leontopodioides, three closely related species, showed a similar
secondary metabolite pattern. Analysis of the aerial parts revealed no significant differences between the inves-
tigated species.

Acknowledgements: Austrian Science Fund Grant No. P14389·BOT and OEAD for the financial support.
References: 1. Stuppner, H. et al. (2002) Helv. Chim. Acta: submitted. 2. Dobner, M. J et al. (2001) 49th Annual Congress of
the Society for Medicinal Plant Research, Erlangen, Germany. 3, Comey, N. et al. (1999) Phytochemistry 50: 1057·1060. 4.
Gray, A. I. et al. (2000) Phytochemistry 54: 551. 5. Hennessy, D. et al. (1989) Phytochemistry 28: 489-490. 6. Tira, S. et al.
(1970) Experientia 26: 1192.

8054 On-line identification of metabolites in crude extracts of various Just;c;a species (Acanthaceae) by
LCjUV jAPCI-MSn
A.I. Calderon a, C. Terreaux a, M. P. Gupta band K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-IOI5 Lausanne, Switzerland. b Center for
Pharmacognostic Research on PanamanianFlora (CIFLORPAN),College of Pharmacy, University of Panama, Republic of Panama.

LC/MS/MS and LC/Msn represent very important tools for the on-line identification of natural products in crude
extracts (1, 2). This study aimed at improving the knowledge on the chemical composition of the dichlorome-
thane extract of Justicia secunda (stems) and to monitor variations in profiles of the isolated compounds from J
secunda and other non identified compounds in J refractifolia and J graciliflora by liquid chromatography with
ultraviolet and mass spectrometric detection. Msn fragmentation experiments were very useful to identify the
known compounds present in the extracts. The compound classes peptide alkaloids, phenylalanine derivatives,
indoloquinoline alkaloids, triterpenes, phenolic and olefinic amides and 2,5-diaryl-3,4·dimethyltetrahydrofuranoid
lignans, were determined via on-line identification by LC/UVjAPCI-MSn analysis. The most frequently encountered
metabolite among Justicia species was auranamide (phenylalanine derivative) while distribution of quindoline
(indoloquinoline alkaloid) was limited to Justicia secunda.

Acknowledgements: "Secreta ria Nacional de Ciencia y Tecnologia" (SENACYT) in collaboration with the "Instituto para la
Formaci6n de Recursos Humanos" (IFARHU)from the Panamanian government, Swiss Confederation and the Swiss National
Science Foundation (grant No. 2000·063670.00, Prof. K. Hostettmannl.
References: 1. Wolfender, J·L. et al. (2000) Pharmaceut. BioI. 38 Supplement: 41·54. 2. Wolfender, J-L. and Hostettmann,
K. (1999) Application of LC/MS and LC/NMR in the search for new bioactive compounds from plants of the Americas. In
Chemistry, biological and pharmacological properties of medicinal plants from the Americas. Harwood Academic Publishers. The
Netherlands.
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B055 Analysis of different tissues of six Eleutherococcus (Acanthopanax) species (Araliaceae) by LCjUV-
APCI-MS and LC-NMR
S. S. Lim a, K. Ndjoko a, C. S. Heang b, S. H. Jung b, K. H. Shin band K. Hostettmann a
a Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH·1015 Lausanne, Switzerland. b Natural Product
Research Institute, Seoul National University, 110-460 Jongro·ku, Yeungun·dong, Seoul, Korea.

Eleutherococcus senticosus is an indigenous shrub from the northern regions of Asia. This plant is endangered
by over-harvesting, especially as only roots are used in health-food. However, there are other species in the genus
such as E. koreanum Nakai, E. sessiliflorum Seemann, E. sieboldiana Makino, E. chiisanense Nakai, E. divarica·
tus Seemann in South Korea (1). It may be possible to substitute the extract of the roots of E. senticosus with
other tissues (stems, leaves and fruits) and/or with other Eleutherococcus species, as far as the similarity in their
chemical constituents and the clinical activities are concerned. The chromatographic profiles of each tissue of
the 6 species were compared by atmospheric pressure chemical ionization liquid chromatography-mass spec-
trometry (LC/UV-APCI·MS) and liquid chromatography coupled with a nuclear magnetic resonance (LC-NMR). The
content of eleutherosides B & E, coniferin, chlorogenic acid and hyperin was also determined using hyphenated
techniques (2). In general, the content of eleutherosides Band E in stems was higher than that in roots and the
chromatographic profile of E. sessiliflorum and E. chiisanense was almost the same in all tissues. In the fruits,
the content of eleutheroside E was higher in E. sessiliflorum and E. chiisanense than in E. senticosus. The results
of this work clarified the chemical composition of each tissue of various Eleutherococcus species as basic data
for future clinical trials.

Acknowledgements: This work was supported by the Post-doctoral Program of Korea Science & Engineering Foundation
(KOSEF).

References: 1. J.S. Kang et al. (2001) Arch. Pharm. Res., 24: 407-411. 2. J.L. Wolfender et al. (2001) Phytochem. AnaL, 12:
2-22.

B056 Chemotaxonomic investigations of the Achillea millefolium group with IR spectroscopy
I. Werner, S. Glasl and J. Jurenitsch
Institute of Pharmacognosy, University of Vienna, PharmaCenter Vienna, Althanstrasse 14, A-1090 Vienna, Austria.

The Achillea mille folium group contains several taxa of different ploidy, morphology and chemistry (1). As the taxa
are partly very similar concerning the morphology, chemical screening methods are needed that provide not only
a fingerprint of the plant but also some information about the structures of the main compounds. The IR spec-
troscopy is a useful tool for structure elucidation of sesquiterpenes, a group that is important for the pharma-
cological effects of the plant as well as for chemotaxonomic questions (2). Therefore a method for screening sin-
gle plants by IR spectroscopy was developed.
100 mg of dried flowerheads of single plants were extracted with 1ml dichloromethane. This extract was divided
by VLC on silicagel 60 in two fractions by elution with dichloromethane (fraction 1) and dichloromethane-acetone
(7: 3, fraction 2). The sesquiterpenes were enriched in fraction 2 which was evaporated. The residue was redis-
solved in a few drops of methanol and put on a silicium plate for IR measurement.
Experiments with the taxa A. aspleniifolia Vent., A. ceretanica Sennen, A. roseo-a/ba Ehrend., A. setacea W. et K.
(2n), A. ceretanica Sennen, A. collina Becker, A. pratensis Saukel & Uinger (4n), A. millefolium L. S. I., A. mille-
folium subsp. sudetica Opiz, A. styriaca Saukel ined. (6n) and A. pannonica Scheele (Sn) from different locations
showed characteristic patterns. The recorded spectra correlated well with the IR spectra of the sesquiterpenes
isolated from the respective taxa. With this method it was possible to determine whether sesquiterpenes with an
u-methylen--r-Iactone or with a saturated lactone dominate in the plant. This can be important because sesqui-
terpenes with an n-methylen-y-Iactone moiety are known to be responsible for allergic reactions (3-5). Accordingly
IR spectroscopy seems to be a useful method for the rapid screening of Achillea species in combination with
TLC.

References: 1. Willuhn, G. in Wichtl, M. (1997) Teedrogen und Phytopharmaka. Wissenschaftliche VerlagsgesmbH. Stuttgart.
2. Kubelka, W. et al. (1999) Biochem. Sys. Ecol. 27: 437-444. 3. Rucker, G. et al. (1991) Arch. Pharm. 324: 979-981. 4.
Hausen, B. M. (1991) DAZ 131: 987-996. 5. Hausen, B. M. et al. (1991) Contact Dermatitis 24: 274-280.
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B057 Analysis of flavonoids and caffeoylquinic acids in the Achillea millefoljum group
E. Marchart, B. Loidl, L. Krenn and B. Kopp
Institute of Pharmacognosy, University of Vienna, Pharmacenter Vienna, AlthanstraBe 14, A·l090 Vienna. Austria.

Flavonoids, due to their antioxidative, antiphlogistic and spasmolytic activities (1), probably contribute to the
pharmacological activity of the drug Herba millefolii, which is widely used in folk medicine (2). Furthermore these
compounds may be of chemotaxonomical relevance. Thus, the composition of the flavonoid complexes of ele-
ven different taxa of the Achillea millefoliuf7}group were investigated by capillary electrophoresis. Aerial parts of
the flowering plants of A. setacea W. et K., A. aspleniifolia Vent., A. roseo-alba Ehrend., A. ceretanica Sennen
(2n), A. collina Becker, A. pratensis Saukel & Langer, A. ceretanica Sennen (4n), A. millefolium L.S.I., A. millefo-
lium subsp. sudetica Opiz, A. styriaca Saukel ined. (6n) and A. pannonica Scheele (8n), which occur in Austria
and the surrounding regions were analysed. 17 flavonoids (luteolin-7,4'-O-diglucosid, apigenin-7-0-glucoside, lute-
01in-7-O-glucoside, isorhamnetin-3-0-rutinoside, vicenin-2, schaftoside, isoschaftoside, 6-hydroxy-luteolin-7 -O-glu-
coside, rutin, luteolin-4'-O-glucoside, luteolin-7-0-glucuronide, isoorientin, vitexin, apigenin and 3 yet not identified
flavonoids), being the main compounds in the different species, were selected for the comparison of the flavo-
noid patterns. The similarities in one species and remarkable differences between the taxa proved the chemota-
xonomic relevance of the flavonoids. The determined amounts of 0.3 to 2.1 % in the drug pointed to their con-
tribution to the pharmacological effects.
Investigations of the phenolcarbonic acids in these Achillea taxa showed chlorogenic acid in all samples, besides
four dicaffeoylquinic acids and related substances. The quantitative variability between the samples was obser-
ved, but the patterns of the caffeoylquinic acid-derivatives showed no remarkable differences. Because of the
minor differences between the taxa these phenolics are of low chemotaxonomic value, but with amounts up to
3.1 % they may also contribute to the pharmacological effects of Herba millefolii.

References: 1. Harborne. J.B. (2000) Phytochemistry 55: 481·504. 2. Willuhn, G. in Wichtl, M. (1997) Teedrogen. 3. Auflage,
WVG, Suttgart.

B058 APCI-MS - a helpful tool to identify sesquiterpenes in species of the Achillea millefoljum group
K. Rothwang/, I. Werner, S. G/as/, G. Reznicek and J. Jurenitsch
Institute of Pharmacognosy, University of Vienna, PharmaCenter Vienna, Althanstrasse 14, A·l090 Vienna, Austria.

Several species of the polyploid Achillea millefolium group are characterized by labile proazulenes (8a-tigloxy- /
8a-angeloxy- / 8,,-acetoxy-artabsin) and stable matricarine-derivatives (1). Their analysis is performed by HPLC
on RP 8 material using a methanol-water gradient and diode array detection (220 nm and 255 nm) (2). Coupling
of mass spectrometry as additional method for detection and identification is presented. Due to the low polarity
of the compounds APCI was employed for ionization in the positive mode whereas ESI did not yield useful mass
spectra. The matricarines show high intensity of their quasimolecular ions in contrast to the labile proazulenes
which only yield fragments at the respective conditions. Addition of ammonium acetate to the water in a con-
centration of 10 mM and adaption of the respective lens voltages cause higher stability of the quasimolecular
ions of the proazulenes. They are detectable with low intensity beside a prominent mass peak corresponding to
the adduct [M+NH41+. In contrast, the matricarines do not show any adduct with ammonium acetate. The influen-
ce of the temperature and respective lens voltages is discussed. This method represents a useful technique to
identify and characterize labile sesquiterpenoids during analyses of different extracts and during isolation pro-
cedures.
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References: 1. Kubelka, W. et al. (1999) Biochem. Syst. Ecol. 27: 437-444. 2. Glasl, S. et al. (1999) J. Chromatogr. B. 729:
361·368.
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8059 Analysis of flavones in species of Teucr;um from Macedonian flora
S. Kulevanova a, M. Stefova b, Gj. Stefkova and T. Stafilov b

a Institute of Pharmacognosy, Faculty of Pharmacy, Vodnjanska 17, 1000 Skopje, Republic of Macedonia. b Institute of
Chemistry, Faculty of Science, POB 162, 1000 Skopje, Republic of Macedonia.

Assay of flavones is performed in samples of Teucrium chamaedrys L., T. montanum L. and T. polium L.,
Lamiaceae, collected in several locations in Macedonia. Liquid-liquid extraction in 70 % ethanol during 24 hours
with continuous stirring at room temperature was employed for extraction of flavonoid compounds from the plant
material. The bulk extract was then concentrated under low pressure and fractionated by subsequent extractions
with diethylether, ethylacetate and n-buthanol. Flavone aglycones were then analyzed in the diethylether extracts
by reversed phase HPLC using C18 column (250x4.6 mm, 5 ~m) and gradient elution with a mobile phase com-
posed of water, acetonitrile and methanol. UV diode-array detector was used for identification of flavones based
on comparison of retention times and UV-spectra to the ones obtained for authentic samples. For positive iden-
tification of the flavones, isolation and purification was performed using column chromatography on silica and
TLC and then HPLC and UV-spectroscopic analysis 0). T. polium was found to be rich in luteolin, apigenin, cirsi-
maritine and a flavone (F) with the same UV-spectrum that cirsilineol, but with a significantly shorter retention
time. Minor quantities of luteolin, diosmetin, cirsimaritine and F, and only traces of apigenin were identified in
extracts of T. montanum. Significant quantities of the flavone F, lesser amounts of luteolin and cirsimaritine, and
only traces of apigenin and diosmetin were found in T. chamaedrys extracts. A non parameter approach for esti-
mating the effect of -OH and -OCH3 groups in various positions in the flavone ring on the retention time was emplo-
yed for prediction of the most probable structure of the unknown flavone F (2, 3). This method implied that the
flavone F is most probably cirsiliol, a 3'-OH derivative of cirsilineol. This is the reason for the identical UV-spec-
trum but shorter retention time of cirsiliol (F) compared to cirsilineol.

References: 1. Harborne, J.B. et al. (1986) Phytochemistry, 25: 2811-2816. 2_ Kaliszan, R. (1987) Quantitative Structure-
Chromatographic Retention Relationships, John Wiley & Sons, New York. 3_ Chen, B. K. and Horvat, C. (1979) J. Chromatogr.,
171:15-28.

8060 Essential oil constituents from Iranian Phlom;s herba-vent; L leaves
K. Morteza-Semnani a, M. Azadbakhtb and A. Goodarzi a
a Department of Medicinal Chemistry. Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175-861,
Sari, Iran. b Department of Pharmacognosy, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O.Box: 48175-
861, Sari, Iran.

Phlomis herba-venti L. (Labiatae) is a wild plant growing in Mazandaran province 0), Several Phlomis species are
used in herbal medicine, e.g. for diseases of the respiratory tract or externally for treatment of wounds (2). The
leaves of Phlomis herba-venti L. were collected in June 2001 from the suburb of Sari, Mazandaran province, north
of Iran. A voucher specimen was deposited in the herbarium of the Department of Pharmacognosy, Mazandaran
University of Medical Sciences. The leaves were subjected to hydrodistillation using a Clevenger-type apparatus
for 5 h to yield 1.1 % of yellowish oil. The oil after preparation was submitted to GC (Perkin-Elmer 8500 gas chro-
matograph with FID and a DB-5 capillary column 30 m x 0.25 mm; film thickness 0.25 ~m) and GCjMS (Hewlett
Packard 6890 series, with a similar DB-5 capillary column) analysis. The 23 components of the oil (about 97.2%)
were identified by their retention time, retention indices relative to C9-C28 n-alkanes, and by comparison of their
mass spectra with those of authentic samples or with data already available in the literature. The relative per-
centage of compounds was calculated from the total chromatogram by the computer. Germacrene-D (33.9%),
hexadecanoic acid 02.9%) and a-pinene (9.4%) were identified as major constituents.

Acknowledgements: We thank Dr. Gh. Amin (Department of Pharmacognosy, Tehran University of Medical Sciences) for identifi-
cation of the plant.

References: 1. Bucar F,et al. (1998) Phytochemistry 48: 573-575. 2. Rechinger KH. (1982) Flora Iranica. Akademische Druck-
U. Verlagsanstalt. Graz-Austria.
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B061 The essential oil of Salvia aethiopis
K. Morteza·Semnani a, M. Azadbakht b and A. Goodarzi a

a Department of Medicinal Chemistry, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175·861,
Sari, Iran. b Department of Pharmacognosy, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175·
861, Sari, Iran.

Salvia aethiopis L. belonging to the family Labiatae, is an aromatic shrub, which grows wild in Iran (Mazandaran,
Azerbaidjan, Khorasan) (1). S. aethiopis has been used in Iranian herbal medicine as a carminative and tonic agent
(2); there is not any report on the volatile constituents of this plant. The medicinal properties attributed to the
essential oils of the genus Salvia prompted us to investigate the chemical constituents of the oil of S. aethiopis.
The aerial parts of S. aethiopis were collected in March 2001 from the suburb of Sari, Mazandaran province,
north of Iran. A voucher specimen was deposited in the herbarium of the Department of Pharmacognosy,
Mazandaran University of Medical Sciences. The aerial parts were subjected to hydrodistillation using a
Clevenger·type apparatus for 5 h to yield 1.6% of yellowish oil. The oil after preparation was submitted to GC and
GC/MS analysis. The 28 components of the oil (about 96.9%) were identified by their retention time, retention
indices relative to C9,C28 n-alkanes, and by comparison of their mass spectra with those of authentic samples or
with data already available in the literature. The relative percentage of compounds was calculated from the total
chromatogram by the computer. 1>·Caryophyllene 07.0%), u-copaene 06.3%), germacrene·D 03.8%), I)-cube'
bene (9.7%), spathulenol (8.3%), Ircadinene (7.7%) and u·humulene (6.9%) were identified as major constituents.

Acknowledgements: We thank Dr. Gh. Amin (Department of Pharmacognosy, Tehran University of Medical Sciences) for identifi·
cation of the plant.

References: 1. Rechinger, K.H. (1982) Flora Iranica. Akademische Druck· U. Verlagsanstalt. Graz·Austria. 2. Zargari, A. (1990)
Medicinal Plants. Tehran University Publications. Iran.

B062 Constituents of the essential oil of Commiphora myrrha (Nees) Engl. var. molmol
K. Morteza·Semnani a and M. Saeedi b

a Department of Medicinal Chemistry, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175·861,
Sari, Iran. b Department of Pharmaceutics, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175·
861, Sari, Iran.

Myrrh oil has been used since Ancient Greek times to heal wounds. It makes a good expectorant, used in chest
rubs for bronchitis and catarrhal colds 0,2). The oleo·gum resin of Commiphora myrrha (Nees) Eng!. var. mol·
mol was prepared from Shiraz, Fars province in Iran, in 2001 and identified by Department of Pharmacognosy,
Tehran University of Medical Sciences. A voucher specimen has been deposited at the Herbarium of the Faculty
of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran. Crushed air-dried oleo·gum resin of this plant
000 g) was subjected to hydrodistillation for 6h using a Clevenger-type apparatus to give oil in 3.1 % yield (3.1
g). The chemical composition of the essential oil obtained from the oleo-gum resin was examined by using GC
and GC/MS. The 32 components of the oil (about 94.6%) were identified by their retention time, retention indio
ces relative to C9,C28 n·alkanes, and by comparison of their mass spectra with those of authentic samples or
with data already available in the literature. Among the 32 components identified in this oil, curzerene (40.1 %),
furanoeudesma·1,3-diene 05.0%), I>·elemene (8.4%) and 2-0-acetyl·8,12-epoxygermacra·l(lQ),4,7,1l-tetraene,
isomer I (6.5%) were found to be the major constituents.

Acknowledgements: We thank Dr. Gh. Amin (Department of Pharmacognosy, Tehran University of Medical Sciences) for identifi·
cation of the plant.

References: 1. Blumenthal, M. et al. (1998) The complete German commission E monographs. The American Botanical
Council. USA. 2. Leung, A.Y. et al. (1996) Encyclopedia of common natural ingredients used in food, drugs and cosmetics. John
Wiley & Sons Inc. New York.
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8063 Application of solid-phase microextraction (SPME) with GC-MS for investigation of the composition of
the essential oil from herb and fruits of Peucedanum tauricum Bieb.
K. G/owniak a, M. Bartnik a and M. Mardarowicz b

a Department of Pharmacognosy, Medical University, Peowiak6w 12 St., 20·007 Lublin, Poland. b Department of Chemical
Physics, Faculty of Chemistry, Maria Curie-SklodowskaUniversity, sq. M. Curie-Sklodowskiej 3,20-031 Lublin, Poland.

Solid-phase microextraction (SPME), a new sample preparation technique was developed by Arthur and Pawliszyn (1).
The main advantages of SPME are: small sample volume, solventless, simplicity, rapidity, high sensitivity if used
with GC, and high selectivity if connected to GC-MS (2,3).
Investigations of the composition of essential oil from non crushed and crushed (in-situ) dried herb and mature
dried fruits of Peucedanum tauricum Bieb. (Umbelliferae) collected by SPME technique in comparison with the
composition of the essential oil obtained from dried herb and dried mature fruits of this plant with hydrodistilla-
tion with m-xylene, was the aim of this work. Composition of obtained essential oils was monitored by GC-MS
(FlO). The same compounds (above 90% sesquiterpenes) were detected (GC-MS) by both techniques. SPME tech-
nique can be used for a quick determination of qualitative composition of essential oils with small amounts of
plant material, without tedious extraction procedures or hydrodistillation techniques and chemical solvents.

References: 1. Arthur C., Pawliszyn J. (1990) Anal. Chem. 62: 2145 - 2148. 2. Junting L. et al. (1998) Forensic Sci. Int. 97:
93 - 100. 3, de Fatima Apendurada M. (2000) J. Chromatogr. A 889: 3-14.

8064 Investigations on the quality of volatile oils from the chosen coriander lines
E. Sarer a, A. Can Agca a and N. Asian b

a Department of Pharmacognosy, Facultyof Pharmacy, University of Ankara, 06100, Ankara, Turkey. b Department of Agronomy,
Faculty of Agriculture, University of Ankara, 06110, Ankara, Turkey.

Coriandrum sativum L. (Apiaceae) is an aromatic, annual, herbaceous plant known as coriander. Coriander is nati-
ve to Southern Europe and Asia. It is widely cultivated in many countries favored by a suitable climate. Coriander
is well-known as a culinary herb and its fruits and volatile oil, which is obtained from the fruits, are used in food
industry, in perfumes, in flavoring alcoholic beverages and in medical preparations such as tonics and stoma-
chics. Coriander has also several pharmacological activities (antifertility, antihyperglycemic, antihyperlipidemic,
antioxidant, hypotensive, anticonvulsant, etc.). The volatile oil of coriander is characterized by high amounts of
linalool, depending on geographical locations and other factors.
In the Turkish flora the genus Coriandrum is represented by two species; C. sativum and C. tordy/ium. C. sati-
vum is also cultivated in different regions of Turkey. The fruits of the plant are used in food industry and as a folk
remedy.
In this study, we investigated the quality of the oils of the winter cultures from chosen ten coriander lines, belon-
ging to different origins. The plant materials were collected from the Botanical Garden of Faculty of Agriculture
in Ankara, in September 2000 and 2001.
The dried and crushed fruits of ten samples were water-distilled in a Clevenger type apparatus for 3 hours. And
then the oils were analyzed by GC and GC/MS using a fused-silica capillary column coated with aV-1. The cons-
tituents were identified by comparing their retention times and Kovats indices with those of authentic reference
compounds and by comparison with published MS data and from Computer library searches.
Yields of the volatile oils of the fruits from the chosen coriander lines were 0.28-0.77%. The major component
of the different samples was linalool (71.1-79.6%). The other components of the volatile oils of the samples dif-
fered from each other according to the origin.
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B065 Chemical composition of the leaf essential oil of Senecio myricaefolius Bojer
D.A. Ra/ambomanana a, H.P. Rasendra a, N.R. Andriamaharavo a, C. Scharff b, M.-F. Grenier-Lousta/ot band J",I1

Andriantsiferana a
a Laboratoire de Chimie Organique "Produits Naturels" (LPN)' Universite d'Antananarivo, 17 Cite Mahatazana-Ampandrianomby
Antananarivo 101, Madagascar. b CNRS - Service Central d'Analyse, BP22, 69390 Vernaison, France.

Senecio myricaefolius Bojer (Compositae) is a toxic wild-growing tree, an aromatic plant indigenous to
Madagascar. A review of the literature reveals that the genus Senecio is characterized by the occurrence of 13-
membered macrocyclic pyrrolizidine alkaloids (1). These are toxic to both humans and livestock. Other than the
previous LPN staff studies (2,3), there have been no investigations reported concerning either the alkaloid con-
tents or the volatile constituents of S. myricaefolius. This paper presents the chemical composition of the essen-
tial oil hydrodistilled from the fresh leaves of S. myricaefolius, obtained at very low yields of 0.03 to 0.04 %. This
oil is a clear mobile liquid, pale yellow in color, and having a sweet odor. The components of S. myricaefolius oil
were identified using the combination of TLC, GC/MS, GC/FTIR and NMR data. The main components are oxy-
genated monoterpenes (53.9%), with 1,8-cineole (44.1 %) as the major compound and oxygenated sesquiterpe-
nes (17.1 %); (-)-spathulenol occurs in significant amounts (13.1 %). The hydrocarbons are represented mainly by
4 monoterpenes (17.1 %). The 10 identified sesquiterpene hydrocarbons account for only 9.3%, among which
u-humulene (4.2%) predominates. The 26 identified and assigned constituents represent about 97.30% of the
total oil. Further fractionation carried out on the total oil yielded hydrocarbons and oxygenated compounds.
Olfactory examination of the former fraction have been performed by a local specialist. From the point of view
of the perfumer, the characteristic grassy, hay-like odor with a minty undertone is an interesting olfactory "touch".
In conclusion, the complex mixture of hydrocarbons of S. myricaefolius essential oil is responsible of its sweet,
commercially interesting odor. This is a noteworhy result described for the first time by the present investigation.

Acknowledgments: Dr M.-F. Grenier·Loustalot staff at CNRS/SCA Vernaison (France) is gratefully acknowledged for providing the
GCjMS, GC/FTIR data and for conducting the NMR experiments.

References: 1. Perez-Castorema, A.-L. et al. (1999) J. Nat. Prod. 62, 1039-1043.2. Ralambomanana, D.A. (2001) Memoire
de DEA, Antananarivo University. 3. Andriantslferana, M. et al. (2001) Plant species of Madagascar, 20th Interal Symposium,
Digne les Bains (France), Sept.

B066 Composition of the essential oil of Ononis viscosa L. subsp. breviflora (DC.) Nyman
F.l. Erdemgil, M. Kiirkc;;iioglu and K.H.C. Ba~er
Medicinal and Aromatic Plants and Drug Research Centre (TBAM), Anadolu University, 26470 Eskisehir, Turkey.

Ononis viscosa L. is a small annual plant of the Leguminosae family that grows in West Mediterrenaen area in
Turkey. In a previous work, O. viscosa was shown to have antibacterial activity against Gram positive bacteria
(1). Resorcinol derivatives were found in the chloroform extract of the aerial parts of this plant in Spain (2). The
plant subjected to the present study was collected in July 2001, in Fethiye, Turkey. Dried aerial parts were water
distilled using a Clevenger-type apparatus to produce essential oil in 0.24 % yield. The oil was analyzed by
GC/MS. Hexahydrofarnesylacetone (12.5 %), carvacrol (10.0 %), lauric acid (8.3 %), nonanal (5.5 %), (E)-gera-
nylacetone (4.8 %) and dodecanal (4.8 %) were identified as major constituents.

References: 1. Diaz, R.M. et al.(l989) Fitoterapia 60: 355·358. 2. Barrero, A.F. et al.(l991) Phytochemistry 30: 641-643.
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B067 Thalictricoside, a new phenolic compound from Thalictrum orientale
F.l. Erdemgil a, K.H.C. Ba$er a, P. Akbay b, O. Sticher b and I. <;:ali$ C

a Medicinal and Aromatic Plants and Drug Research Centre (TBAM).Anadolu University, 26470 Eskisehir, Turkey. b Department
of Applied BioSciences, Swiss Federal Institute of Technology (ETH) Zurich, CH·8057 Zurich, Switzerland. C Department of
Pharmacognosy, Faculty of Pharmacy, Hacettepe University, TR·06100 Ankara, Turkey.

Nine species and three varieties of Thalictrum (meadow rue) are known to grow in Turkey. Thalictrum species
have been used as aperient, diuretic, tonic and antiseptic in folk medicine. Their hypotensive, antimicrobial and
antitumor effects have been observed in pharmacological tests. Thalictrum species contain alkaloids, glycosides,
etc. (1,2,3). In this study, the underground parts of T. orientale collected from Nigde-Ulukl~la in Turkey were inves-
tigated. The BuOH-soluble part of the methanolic extract was fractionated by vacuum liquid chromatography
(VLC). One of the fractions yielded lithospermoside (1), a cyanoglycoside and thalictricoside (2), a new phenolic
glycoside which was isolated by medium-pressure liquid chromatography (MPLC). Their structures were esta-
blished by spectroscopic techniques. Lithospermoside has previously been obtained from T. rugosum (4). This
is the second isolation of this compound. However, thalictricoside is a new natural compound.

1 OH 2

References: 1. Schiff, P.L. et al. (1970) Lloydia 33: 403-452. 2. Baser, K.H.C. (1986) New Trends Nat. Prod. Chem. 26: 45-
58.3. Wagner et al. (1971) Phytochemistry 10: 2553·2554. 4. Wu et al. (1979) J. Nat. Prod. 42: 500-511.

B068 Chemical composition and variability of Inula graveo/ens IL.1from Corsica
Marie-Cecile Blanc, Alain MuseUi, Pascale Bradesi and Joseph Casanova
Universite de Corse, Equipe Chimie et Blomasse, UMRCNRS6134, Route des Sanguinaires, 20000 Ajaccio, France.

Inu/a graveolens (l.) Desf. [syn. Oittrichia graveolens (Desf.) Greuterl is a herbaceous plant of the Compo sitae
family widespread in the Mediterranean area. The chemical composition of one essential oil from Iran has recently
been reported (1).
The aim of the present work was to get a better knowledge of the essential oil of Inula graveolens from Corsica.
First, we studied a commercial sample by combination of chromatographic (CC, GC) and spectroscopic techni-
ques (MS, !3C-NMR). The second part concerned the analysis of essential oils produced from plants collected in
different regions of Corsica or at different stages of development.
The identification of the individual components of samples was based: (i) on comparison of their GC retention indi-
ces (RI) on apolar and polar columns, with those of authentic compounds, (ii) on computer matching with labo-
ratory-made and commercial mass spectra libraries and comparison with spectra of authentic samples or litera-
ture data, (iii) on comparison of the resonance in the J3C-NMR spectrum of the mixture with of those of authen-
tic samples or literature data compiled in our spectra libraries with the help of laboratory-made software.
In total, 86 compounds were identified which represented 94% of the total amount. The main components are
bornyl acetate (56.8%), borneol (7.6%) and T-cadinol (7.8%). The composition of Inula graveolens oil is stable
along the vegetative life of the plant. All the laboratory-produced sarnples belong to the bornyl acetate/borneol
chemotype, although the contents of these two compounds differ from sample to sample.

References: 1. Mirza M and Ahmadi L (2000) j Essent Oil Res, 12: 507.
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B069 The essential oil of wild carrot aerial parts from Corsica
Marcelle Gonny and Joseph Casanova
Universite de Corse, Equipe Chimie et Biomasse, UMR CNRS 6134, Route des Sanguinaires, 20000 A)accio, France.

Daucus carota L., which belongs to the Umbelliferae family, is a tall robust annual spiny-fruited herb growing wild
in dried-out fields or meadows. It is native to Europe and is the precursor of the cultivated carrot.
A review of the literature reveals that the volatiles of the carrot umbels have been the subject of only one study
in which the authors identified one hundred components by GC and GC/MS (1). The essential oil is characterised
by high contents of monoterpene hydrocarbons, u-pinene, sabinene, myrcene and limonene being the major
components.
In our present study, we report the chemical composition of a collective oil of wild carrot aerial parts from
Corsica. The identification of compounds has been carried out by 13C NMR spectroscopy according to an origi-
nal method created in our laboratory (2). It consists of identifying the individual components of a complex mix-
ture using 13C NMR spectroscopy without previous separation. This method allows the direct identification of the
main components of essential oils and extracts. The quantification of these components is carried out by GCjRl
(Retention Indices).
The corsican essential oil exhibited a quite different composition with polish oil: the major constituents are two
phenylpropanoids: (EJ-iso methyl eugenol (33%) and elemicin (11.4%), and a monoterpene hydrocarbon, u-pine-
ne (24.9%).

References: 1. Staniszewska M and Kula J (2001) J Essent Oil Res 13: 439. 2. Tomi F et al (1995) J Magn Reson Anal, I: 25.

B070 Composition of essential oil of wild and cultivated Satureja khuzestanica
A. Shafiee, H. Farsam, M. Amanlou and M.R. Radpour
Department of Medicinal Chemistry, Faculty of Pharmacy, Tehran University of Medical Sciences, Postal Code: 14174, Tehran,
Iran.

Satureja kuzestanica (Persian name: Marzeh Khozestani) is an endemic plant of Iran that is widely distributed in
southern part of Iran. It is renowned as analgesic and antiseptic in folk medicine (1-3). In this research, the com-
position of the essential oil of the aerial parts, obtained by hydrodistillation using a Clevenger type apparatus,
was determined using GC-MS. Varian 3400 GC with a CP Sil DB1 column, 60m x 0.25 mm, combined with a
Varian MAT (70 eV) temperature programmed, 4°C/min from 50 to 250°C, with He as the carrier gas was used.
Identification of components was based on comparison of their retention times with those of analytical standards
of available terpenoids, and matching mass spectral data of oil constituents according to the literature (4,5). The
major constituents of the oil were carvacrol (90%), eugenol (3.6%), 2-methoxy-4-isopropylphenol (1%) and p-cyme-
ne (0.8%). The remaining compounds (thirteen components) were less than 0.7%.
The major constituents of the cultivated plant were carvacrol (81 %), p-cymene (5%), myrcene (1.5%), y-terpinene
(2%), and 4-terpineol (2%). The remaining 19 components were less than 1%.
In both, the wild and cultivated plant, carvacrol was the major component. However, either the percentage or the
structure of other major components were not the same.

References: 1. Jamzad, Z. (1994) Iran J. Botany 6(2),215-218.2. Mozaffarian, V. (1998) a dictionary of Iranian plant names,
2nd ed. Farhang Moaser. 3. AI-Biruni, Kitabe al-Saydaneh·fi·al Tibb, Edited and English translation by Hakim Mohammad Said,
(1973), AI·Biruni's Book on Pharmacy and Materia Medica Hamdard National Foundation, Karachi, Pakistan. 4. Ryhange R. et al.
(1963) Acta Chem. Scand., 17, 2025·2035. 5. Sydow, E. V. et al. (1963) Acta Chem.Scand, 17,2504·2512.
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B071 New pyrrolizidine alkaloids from Lithospermum canescens Lehm
H. Wiedenfeld a, A. Pietrosiuk b, M. Furmanowa band E. Roeder a
a Pharmazeutlsches Institut der Universitat, An dre Immenburg 4. 0·53121 Bonn, Germany b Department of Biology and
Pharmaceutical Botany, Medical University of Warsaw. Banacha 1, 02·097 Warsaw, Poland.

Lithospermum canescens (Indian paint or hoary puccoon) is a common prairie plant (1). It belongs to the
Boraginaceae family so the presence of pyrrolizidine alkaloids (PA) should be presumed. Based on structural
aspects, double·bond in position 1,2 and estrification at both necic OH·functions, PA can show toxic side effects.
Therefore aerial parts of plant L. can esc ens were investigated using methods described earlier (2).
Seven PA were isolated and their structures determined by GC·mass spectroscopy and homo· as well as hete·
ronuclear 2D·NMR correlated spectroscopy.
Four of them have not been described previously. The known alkaloids belong to the retronecine·type and are 09.
(·)·viridifloryl·retronecine (Iycopsamine), its 07·acetylderivative (acetyllycopsamine) and 07·acetyl·09·(+)·trachelan·
thoyl·retronecine (acetylintermedine).
The new PA show the structures of 07·(3·hydroxy·3·methyl·butanoyl)·09·(+)·trachelanthoyl·heliotridine (07.3.
hydroxy·3·methyl·butanoyl)·rinderine). 07·(3·hydroxy·3·methyl·butanoyl)·09·(·)·viridifloryl·heliotridine (07·3·hydroxy·3·
methyl·butanoyl)·echinatine), 0 13·acetyl·0 7·(3·hydroxy·3·methyl·butanoyl)·09.( + )·trachelanthoyl·heliotridine, 013.
acetyl·07·(3·hydroxy·3·methyl·butanoyl)· 09·(·)·viridifloryl·heliotridine.

Acknowledgements: Saskatchewan Herb Research Centre, Department of Horticulture Science, University of Saskatchewan,
Canada, Dr. Branka Barl.

References: 1. Wiedenfeld, H. et al. (19981 Abstracts of Plenary Lectures Short Lectures and Posters 46th Annual Congress
Society for Medicinal Plant Research. Vienna. Austria. 2. Roeder. E.. Wiedenfeld, H. (1977) Phytochemistry 16,1462·1463.

B072 A new dinitrogenous alkaloid from Cyrtanthus ob/iquus
N. Brine a, W. Camobell a, J. Bastida b, M. Herrera b, C. Codina b, F. Viladomat band P. Smith a
a Pharmacology Division, Dept. of Medicine, University of Cape Town, Observatory 7925, South Africa. b Department de
Productes Naturals, Facultat de Farmacia, Universitat de Barcelona, Barcelona, Spain.

As part of our ongoing phytochemical and cytotoxicity studies on the isoquinoline alkaloids from South African
Amaryllidaceae used in traditional medicine, we investigated Cyrtanthus obliquus (L.t) Ait, a species indigenous
to the Western Cape, Eastern Cape and KwaZulu Natal Provinces of South Africa. We describe the isolation
and characterization of the novel dinitrogenous alkaloid (-)·obliquine (1), together with the known structures,
llu·hydroxygalanthamine, 3·epimacronine, narcissidine, tazettine and trisphaeridine. Obliquine represents the
third member of a new subgroup of the Amaryllidaceae alkaloids, where a nitrogen atom replaces the oxygen
atom in position 5 of a tazettine type molecule, and that nitrogen atom is substituted by a 6·hydroxyphenethyl
moiety, and follows the isolation of (+)·plicamine (2) and (-)·secoplicamine (3) (1). The structure and stereoche·
mistry of 1were determined by
detailed 1D and 2D NMR techni·
ques and HREIMS. In contrast to
2 and 3 and based on the magni·
tude of the coupling constants
between H·3u and H·4a and H·4u
and H·4a, a I'I·orientation was
assigned to the 3·0Me group in
obliquine. All the alkaloids were
screened for cytotoxicity using
the MTT assay against two mam·
malian cell lines, namely CHO and
HepG2 cells, and were not cyto·
toxic at concentrations up to 100
)Jg/ml.
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Reference: 1. Unver, N. et al. (1999). Phytochemistry 50: 1255·1261.
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8073 Structural investigation of the carbohydrate moiety of an arabinogalactan protein from the roots of
Baptisia tinctoria
M. Wack, B. Classen and W. Blaschek
Institut fur Pharmazeutische Biologie Universitat Kiel, Grasweg 9, 24118 Kiel, Germany.

Baptisia tinctoria (l.) R. Brown (wild indigo), is a native plant from Northern America. Root extracts are used as
an unspecific stimulant of the immune system. Polysaccharides and glycoproteins are thought to be involved in
immunostimulation (1,2).
The aim of this work was to isolate an arabinogalactan protein (AGP) from an aqueous extract of dried roots of
the plant and to study the chemical structure of the carbohydrate moiety of the macromolecule.
Roots were extracted with water and the extract was divided into a high molecular weight fraction (HMF) and a
low molecular weight fraction (LMF) by tangential flow filtration with a MWCO of 30.000 Da. After dialysis of the
HMF an AGP was isolated by precipitation with [l-glucosyl-Yariv reagent. Methylation analysis of the AGP and the
products of acid hydrolysis and reduction of uronic acids was performed to have an idea of the chemical struc-
ture of the AGP. The results show a molar ratio between branching sugar components, backbone sugar compo-
nents and terminal sugar components of 1: 1: 1 which leads to the assumption that the macromolecule is highly
branched. The molecular weight of the AGP, determined by SEC shows a hydrodynamic volume of about 60.000
Da using pullulans (linear polysaccharides) as standard whereas the absolute molecular weight was estimated to
be about 300.000 Da using a light scattering detector. These values support the results of methylation analysis
by indicating a non-linear compact highly branched molecule.

References: 1. Beuscher, N., Kopanski, L. (1989) Planta Med. 55: 358·363. 2. Wagner, H. et al. (1985) Arzneim. Forsch. 35,
1069-1075.

8074 A new coumarin from Sanguisorba minor
Nahla A. Ayoub
Faculty of Pharmacy, Ain -Shams University, Cairo, Egypt.

Wild Rosaceous plants of Egypt are known in folk medicine to produce extracts of hypoglycemic activity. The pre-
sent study describes the isolation and structure elucidation of nine phenolics from the aqueouslethanolic whole
plant extract of Sanguisorba minor. Only one of these compounds was new and was found to possess a quite uni-
que carboxy coumarin structure, namely 4,8-dimethoxy-7-hydroxy-2-oxo-2H-l-benzopyran-5,6-dicarboxylic acid (1).
This followed from the brown FeCI3 test, the electrophoretic mobility, the UV maxima in MeOH at 252, 310, 325
nm, the IR bands at t' 1685, 1700 and 1720 cm·l (consistent with 6-, 5- and 2-CO groups), recovery of the com-
pound unchanged after normal acid hydrolysis and also, from the molecular ion exhibited in negative ESI-MS at
m/z: 309 and from the fragment ions at m/z: 264.9 and 221.0 (consistent with [M - COO] and [M - 2 COO]),
as well as from the resonance singlets, in lD_IH NMR spectrum of
the compound (DMSO-d6) at i'> ppm 3.82, 3.99 (4- and 8-0Me),
6.55 (H-3) and 12.35 (hydrogen bonded H-7). Both decoupled and
gated decoupled 13C NMR have confirmed the achieved structure
and showed resonances at b ppm 172.8(s), 169.1(s), 163.3(d,
)=1.5 Hz), 56.5(q, )=130 Hz), 59.7(q, )=130 Hz) and 95.0 (d,
)=169.3 Hz), assignable to (C6-COOH), (C5-COOH), (C-2), (OMe-4),
(OMe-8) and (C-3), respectively. The known compounds, I-O-I-I-galloyl-
glucose; 2,3-hexahydroxydiphenoyl-(a/l-l)-glucose; gallic acid; 1-
galloyl-2,3-hexahydroxydiphenoyl-a-glucose; its I)-isomer; quercetin-3-
0-1)-(6"-galloylgalactoside); kaempherol; quercetin and ellagic acid
were also isolated and characterized.
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8075 Iridoid glycosides from Globularia dumulosa
H. KlrmlZlbekmez a, P. Akbay b, O. Sticher b and I. <;:all~a
a Department of Pharmacognosy, Faculty of Pharmacy, Hacettepe University, TR·06100 Ankara, Turkey. b Department of Applied
Biosciences, Institute of Pharmaceutical Sciences, SWISSFederal Institute of Technology (ETH) Zurich, Winterhurerstr. 190, CH-
8057 Zurich, Switzerland.

In the flora of Turkey, the genus Globu/aria (Globulariaceae) is represented by nine species (1,2). Our previous
studies have resulted in the isolation of phenylethanoid glycosides and iridoid glycosides from G. trichosantha
and G. davisiana (3-5) and sugar esters along with iridoid and phenylethanoid glycosides from G. orientalis (6).
In the course of investigation of Globularia species growing in Turkey, we here report the isolation and structure
elucidation of iridoids from an endemic species, G. dumulosa O. Schwarz. The powdered aerial parts of G. dumu-
losa were extracted with methanol. Chromatographic studies (VLC, MPLC and CCl on the water soluble parts of
the methanolic extract resulted in the isolation of two new iridoids (1, 2) in addition to seven known iridoid glyco-
sides, davisioside, aucubin, melampyroside, catalpol, lO-Q.benzoylcatalpol, alpinoside and deacetylalpinoside.
The structures of all compounds were established by means of spectral (UV, IR, ID, 2D NMR and MS) evidence.
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References: 1. Davis, P. H. (1982) Flora of Turkey and East Aegean Islands. Vol. 7, University Press. Edinburgh. 2. Duman, H.
(2001) Bot. J. Linn. Soc. 137: 425-428. 3. CaliS, I. et al. (1999) J. Nat. Prod. 62: 1165-1168.4. Calis, I. et al. (2001) J. Nat.
Prod. 64: 60-64. 5. CaliS, I. et al. (2002) Chem. Pharm. Bull. 50 (in press). 6. Calis, I. et al. (2002) Z. Naturforsch. C (in press).

8076 Phenolic compounds from Globularia cordifolia
H. K,rm,z,bekmez a, I. <;:all~ a, S. Piacente band C. Pizza b

a Department of Pharmacognosy, Faculty of Pharmacy, Hacettepe University, TR·06100 Ankara, Turkey. b Department of
Pharmaceutical Sciences, University of Salerno, Via Ponte Don Melillo 84084, Fisciano-Salerno, Italy.

Globularia cordifolia L. (Globulariaceae) is a mat-forming shrublet growing in limestone cliffs in Central and South
Europe (1). Several phytochemical studies exhibited that the main constituents of G. cordifolia were iridoid glyco·
sides and flavonoids (2,3). As part of our work on isolation and identification of constituents from the genus
Globularia, we report here the isolation of a new neolignan glycoside, dehydrodiconiferyl alcohol 9-Q.11-D-glu-
copyranosyl·(l-->2)·11·D·glucopyranoside (1) and a known neolignan glycoside, dehydrodiconiferyl alcohol 9·Q.11-D-
glucopyranoside along with known flavone glycosides (chrysoeriol 7·Q.11·allopyranosyl-(l-->2l-!1-D-glucopyranoside
and stachyspinoside) and phenylethanoid glycosides (verbascoside, isoverbascoside, leucosceptoside A, marty-
noside and rossicaside A) from the underground parts of G. cordifolia. The structures of all compounds were elu·
cidated by spectroscopic means, mainly by lD and 2D NMR and MS.
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References: 1. Davis, P.H. (1982) Flora of Turkey and East Aegean Islands. Vol. 7, University Press. Edinburgh. 2. Chaudhuri,
R.K., Sticher, O. (1980) Helv. Chim. Acta 63: 117·120. 3. Harborne, j.B., Williams, C.A. (1971) Phytochemistry 10: 367·368.
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B077 Bonabilins, unique tropane alkaloids from Bonamia spectabilis (Convolvulaceae)
S.C. Otta, K. Jenett-Siems a, K. Siems b, L. Witte c and E. Eich a
a Institut fur Pharmazie (pharmazeutische Biologie), Freie Universitat Berlin, Kbnigin·Luise·Str. 2+4, 0·14195 Berlin, Germany.
b AnalytiCon AG, NL Potsdam, Hermannswerder Haus 17, 0-14473 Potsdam, Germany. C Institut fur Pharmazeutische Biologie,
Technische Universitat Braunschweig, Mendelssohnstr.l, 0·38106 Braunschweig, Germany.

The Convolvulaceae family comprises about 1750 species mostly distributed in tropical and subtropical parts of the
world. As a clear characteristic, it synthesizes a wide variety of tropane alkaloids, especially esters of 3<1- and 31~-
tropanol with simple aliphatic acids or substituted benzoic acids such as veratric, vanillic or kurameric acid (1, 2).
During our continuous studies on secondary meta-
bolites of the Convolvulaceae, Bonamia spectabilis
(Choisy) Hall. F., a twining shrub endemic to
Madagascar and the tropical parts of East Africa,
was investigated. The GC-MS analysis of the crude
alkaloid fraction of the roots gave hints to the
occurrence of so far unknown tropane alkaloids.
Giving a positive reaction with Dragendorff s rea-
gent two major alkaloids were isolated by means
of preparative TLC and their structures elucidated
using lH-NMR, H,H-COSY, 13C-NMR, C,H-COSY,
HMBC, EI-MS, and HR-MS measurements.
They turned out to be tropan-3<1-o1esters which we
named Bonabilin A (1) and Bonabilin B (2). Their acyl
moieties are rather unusual monoterpenoic acids,
unique as acyl residues of tropanol derivatives.
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References: 1. Orechoff, A., Konowalowa, R., (1934) Ber. Otsch. Chem. Ges., 67, 1153·1156.2. Weigl, R. et aI., (1992) Planta
Med., 58, Supplement A 750.

B078 The diterpenoids of Teucrium polium subsp. polium
M. Bruno a, A. Maggio a, F. Piozzi a, S. Puech band S. Rosselli a
a Dip. Chimica Organica, Univ. Palermo, Viale Scienze, 1-90128 Palermo. Italy. b ISEM, UMR5554, Institut de Botanique, rue
Broussonet. F-34090 Montpellier, France.

o
;/

The genus Teucrium (Labiatae) is known as a rich source of neoclerodane diterpenoids
(1). The species T. polium was object of several studies, but the samples harvested
for these investigations in different countries were not sufficiently described, provided
that no indication of the possible subspecies was given. As the section Polium is very
complex, we decided to investigate a sure specimen of T. polium subsp. polium,
collected in Southern France at Traviargues (Anduze-Gard).
Extraction of the dried aerial parts (acetone) and extensive column chromatography led
to the isolation of three neocierodane diterpenoids: the already known capitatin and
auropolin, and the new 20-epi-auropolin l. The known products were identified by con-
ventional lH-NMR and 13C-NMR spectra. The structure of the new natural product was
elucidated by the use of MS, lH-NMR, 13C-NMR, NOE and ROESY NMR spectra.

References: 1. F.Piozzi et al. (1998) Heterocycles 48, 2185 and bibliography therein.

50th Annual Congress of the Society for Medicinal Plant Research POSTERS B



254 Revlst, de fitoter,p" 2002; 2 (S1I

B079 Composition of the essential oil of Nepeta curviflora Boiss.
F. Senatore', F. Piozzi band N. Arnold c
'Dip. Chimica Sostanze Naturali, Univ. Napoli, Via Montesano 49,1-80131 Napoli, Italy. b Dip. Chimica Organica, Univ. Palermo,
Viale Scienze, 1-90128 Palermo, Italy, C Faculte de Sciences Agronomiques, Univ. Saint Esprit, Kaslik, Beyrouth, Lebanon.

The essential oil of Nepeta curviflora 80iss. (Lamiaceae), collected in Lebanon, was obtained by hydrodistillation
of the dried aerial parts (yield 0.3 %) and analyzed by GC and GC/MS. No previous data were reported for the
plant and the oil.
GC analyses were performed on a Perkin-Elmer Sigma-115 instrument with a D8-1 fused-silica column (30 m x
0.25 mm, film thickness 0.25 ~m). Operating conditions: injector and detector temperature 250° and 285° res-
pect., carrier gas He; oven temperature program 5 min isothermal at 40°, then at 2°jmin up to 260° and then
isothermal at 260° for 20 min. GC/MS analysis was performed using a Hewlett-Packard 5890 A apparatus, equip-
ped with a HP-1 fused-silica column (30 m x 0.25 mm; film thickness 0.33 ~m, linked on line with a HP Mass
Selective Detector (MSD 5970 HP); ionization voltage 70 eV; electron multiplier energy 2000 V; transfer line tem-
perature 295°. The identification of oil components was established from their GC retention times, by comparing
their MS spectra with those reported in literature, and by computer matching with the NIST 98 and Wiley 5 libra-
ries, as well, whenever possible, co-injections with authentic compounds.
Thirtyfive compounds were identified constituting 93.8 % of the oil, the major components being caryophyllene
(50.2 %), caryophyllene oxide (6.4 %) and (E)-I>-farnesene (5.3 %). The high percentage of caryophyllene in this
Nepeta is quite unusual; in fact this sesquiterpene hydrocarbon occurs in many species of Nepeta but none has
caryophyllene as the main component; for this reason we can consider this plant as the first example of a Nepeta
species rich in caryophyllene.

B080 Alkaloidal constituents from Aconitum jaluense Komar
5.5. Kang', S.H. Shim', J.S. Kim', K.H. Son band K.H. Bae c
, Natural Products Research Institute and College of Pharmacy, Seoul National University, 28 Yeunkun-dong,Chongno-ku, Seoul
110-460, Korea. b Department of Food and Nutrition, Andong National University, Andong 760-749, Korea. C College of
Pharmacy, Chungnam National University, Taejon 305-764, Korea.

The root part of Aconitum jaluense Komar. (Ranunculaceae) has
been used in folk medicine for the treatment of rheumatism and
neuralgia. A new C20 diterpenoid alkaloid with a hetisine type ske-
leton, name jaluenine, was isolated from this plant. The dried roots
were extracted with MeOH followed by fractionation with CHCI3 and
3% aqueous NH40H to give alkaloidal fraction. The alkaloidal frac-
tion was subjected to silica gel column chromatography to yield a
compound (1), mp 114 - 116°C, C29H33N06. The structure of the
new compound (1) was determined to be hetisane 2u,31>,7IU3n-
tetrol 2-benzoate 13-acetate by spectroscopic methods including
2D NMR (lH_1H COSY, HMQC, HM8C, NOESY). In addition, the
known compounds, mesaconitine, hypaconitine, lipomesaconitine,
lipohypaconitine, neoline, 15-hydroxyneoline, and napelline were
also isolated and identified. All the known compounds have been
isolated for the first time from this plant.

Acknowledgement: This research was supported by a grant (PF002104-04) from Plant Diversity Research Center of the 21st
Centrury Frontier Reseach Program funded by Ministry of Science and Technology of Korean government.
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B081 Two new neolignan derivatives of Phyllanthus ussuriensis
Chul Young Kim and Jinwoong Kim
College of Pharmacy, Seoul National University, Seoul 151-742, Korea.

Phyllanthus ussuriensis Rupr. et Maxim. (Euphorbiaceae) is widely distributed in Korea, and has long been used
in folk medicine to treat kidney and urinary bladder disturbances, intestinal infections, diabetes, and hepatitis.
Reported chemical constituents of this species are only one flavonoid (quercetin-3-0-rutinoside), two gallotannins
(gallic acid, methyl gallate), and two ellagitannins (corilagin, geraniin) (1).
An investigation of the CHCI3 fraction of P. ussuriensis led to the isolation of two new neolignan derivatives, 3-(4-
hydroxy-3-methoxy-phenyl)-acrylic acid 3-(4-hydroxy-3-!2-hydroxy-l-(4-hydroxy-3-methoxy-pheny1)-3-[3-(4-hydroxy-3-
methoxy-phenyl)-acryloyloxy]-propoxy}-phenyl)-propyl ester (1) and 3-(4-hydroxy-3-methoxy-phenyl~acrylic acid 3-
{7-hydroxy- 2-(4-hyd roxy- 3-methoxy-phenyl)- 3-[3-( 4-hyd roxy- 3-methoxy-ph enyl )-ac ryloyl oxymethylJ- 2, 3-di hyd ro-ben-
zofuran-4-yl}-propyl ester (2). The structural elucidations of these compounds were based on the analysis of spec-
troscopic data.
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References: 1. I. Ham et al. (2001) Yakhak Hoeji 45: 237-244.

B082 Inhibition of HIV-l reverse transcriptase by phlorotannins from Eck/onia cava
Mi-Jeong Ahn a, Kee-Dong Yoon a, So-Young Min a, Tae Gyun Kim b, Seung Hee Kim b, Jeong Ha Kim c, Hoon Huh a
and Jinwoong Kim a
a College of Pharmacy, Seoul National University. Seoul 151-742, Korea. b National Institute of Toxicological Research, Korea
Food and Drug Administration, Seoul 122-704, Korea. C Department of Biological Sciences, Sungkyunkwan University, Suwon
440-746. Korea.

The bioassay-directed isolation of a Phaeophyton, Ecklonia cava afforded four phlorotannin derivatives, eckol (1),
dieckol (1), bieckol (2), and phlorofucofuroeckol (3). Among these compounds, bieckol and dieckol exhibited the
inhibitory activity on human immunodeficiency virus type 1 (HIV-1) reverse transcriptase (RT) with IC50 values of
0.51±0.34, 5.3± 2.8 ~M, respectively. The inhibitory activity of bieckol was comparable to that (lC50 value of
0.28±0.lS ~M) of nevirapine, a reference compound. Enzyme kinetic assay showed that bieckol inhibited the
RNA dependent DNA synthesis (RDDS) activity of HIV-l RT competitively against dUTP/dTIP with a Ki value of
0.84 ~M. This result suggest that bieckol may act as a selective HIV-l RT inhibitor through binding to the dNTP
binding site.

Acknowledgements: This research was supported by a grant from the Ministry of Maritime Affairs & Fisheries of Korea
(19980024).

References: 1. Fukuyama, Y. et al. (1985) Chem. Lett. 739-742. 2. Fukuyama, Y. et al. (1989) Chem. Pharm. Bull. 37: 2438-
2440. 3. Fukuyama, Y. et al. (1990) Chem. Pharm. Bull. 38: 133-135.
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8083 Polyoxygenated leaf flavonoids of Eugenia edu/is
Sahar A. M. Hussein a, Amani N. Hashim a, Heba H. Barakat a, Mahmoud A. M. Nawwar a and U. Lindequist b

a National Research Center, Ookkl, Cairo, Egypt. b Institute of Pharmacy, Ernst·Moritz·Arndt University, 0-17487 Greifswald,
Germany.

Extracts of Eugenia edulis (Myrtaceae) are used in Egyptian folk medicine to treat infectious diseases. In the pre·
sent study, the aqueous alcoholic leaf extract which showed anti·bacterial activity, was fractionated over
Sephadex LH-20 columns to afford 14 phenolics, among which three were new. They were identified as gos·
sypetin-3,5-dimethyl ether-3'·Q.I~·glucopyranoside (1), gossypetin-3,5-dimethyl ether (2) and myricetin-3,5,3'·tri·
methyl ether (3). Structures were established by conventional methods and confirmed by ESI·mass and NMR
spectral analysis. The three compounds exhibited diagnostic 13C·NMR spectral patterns which reflected the pre·
sence of a 3,5-dimethyl etherification of the flavonoid moieties. This followed from the characteristic upfield shifts
of the resonances (172.3, 173.1 and 172.7 ppm, respectively) of the carbonyl carbons C - 4 and from the down
field shifts of the resonances of the C - 3 carbons (b values 139.4; 140.0 and 140.4 ppm, respectively) of the
aglycones in comparison with the corresponding resonances in the spectra of gossypetin and myricetin.
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8084 Pelargoniin E, a new ellagitannin, and accompanying phenols from Pe/argonium reniforme Curt.
K.P. Latte, M. Kaloga and H. Kolodziej
Institut fur Pharmazie, Pharmazeutische Biologie, Freie Universital Berlin, Kbnlgln·Luise·Str. 2+4, 0-14195 Berlin, Germany.

Pe/argonium reniforme Curt. (Geraniaceae) is highly estimated by traditional practitioners and the native popula·
tion in areas of southern Africa for its curative properties. The therapeutic significance of this plant is also docu·
mented by its present utilisation in modern phytotherapy for the treatment of respiratory tract infections (1).
Further investigation of the aerial parts of P.
reniforme led to the isolation of the new ella·
gitannin pelargoniin E (1). Identification of 1
not only extends the series of ellagitannins
based on a glucose core which itself adopts
the less favourably lC4 conformation, but
also introduces another example of rarely
found dehydroellagitannins having an oxidati·
vely modified DHHDP moiety attached to just
C-2 of the glucose core. Besides the presence
of common phenolics, the extract also yiel·
ded the new natural product gallic acid n-butyl
ester (2), and a series of sporadically found
metabolites. These include 4,6-dihydroxy-21~·
glucopyranosyloxyacetophenone, 1-0·galloyl·
glycerol, 6"·O·galJoyl·salidroside and ((1,I~)'
3,4-di·O·galJoylglucose. The structures of
these compounds were established from
spectroscopic studies.

References: 1. Kolodziej, H. (2000) Curro Topics
Phytochem. 3: 77.
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B085 New lactoyl glycoside quercetin from Melia azedarach leaves
J. Y. Salib a, H.N. Michael a and S.I. EI·Nogoumy b

a Chemistry of Tanning Materials and Proteins Department, National Research Centre, Dokkl, Cairo, Egypt. b Chemistry and Plant
Taxonomy Department, National Research Centre, Dokki, Cairo, Egypt.

Melia is a fast growing deciduous tree, native to southwestern Asia, and is cultivated and naturalized in many
warm and temperate countries of the world. Different parts of the tree, such as the bark and the leaves are used
in folk medicine (1). The aqueous ethanolic extract of the aerial parts of this plant afforded four known flavonoids
namely: kaempferol-3-0-rutinoside, 3-0-rhamnoside, quercetin-3-0-rutinoside and 3-0-rhamnoside (two of which
were previously isolated from this plant (2); along with two new compounds; quercetin -3-0-[rhamnosyl 1~6 (4"-
lactoyl glucoside)]-4'-O-glucoside and cinnamoyl-l-u-L-rhamnoside. The structure elucidation was based on IH-
and 13C-NMR together with the different physical and chemical investigations.
Among all flavonoids so far tested, quercetin and its derivatives showed pharmaceutical activities e.g. cytotoxic
activity in vitro or vivo (3), strong spasmolytic activity (4) and influence on the metabolism of blood vessel walls,
while the cinnamic acid derivatives playa multiplicity of roles in environment (3). For the above reasons the phar-
macological activity of the isolated compounds are under investigation.

References: 1. EI·Hadidi, M.N. and Boulos, L. (1988) The Street Trees of Egypt, The American University in Cairo Press.
2. Marco, J.A. et. al. (1986), J. Nat. Prod., 49(1), 170. 3. Wagner, H. (1977) in Biochemistry of Plant Phenolics (Eds.T. Swain,
J.B. Harborne and C.F. Van Sumere), Plenum Press, New York and London, P.589. 4. Bohm, K. (1967) Die Flavonoide, Ed. Cantor
KG, Aulendorf/Wurtt.

B086 Constituents isolated from Patrinia sanicu/aefo/ia Hemsley
Ren-Bo An a, Kun Ho Son b, Hyun Pyo Kim c, Sam Sik Kang d, Hyeun Wook Chang e, Young Ho Kim a, KiHwan Bae a
a College of Pharmacy, Chungnam National University, Taejon 305-764, Korea. b Department of Food and Nutrition, Andong
National University, Andong, 760·749, Korea. C College of Pharmacy, Kangwon National University, Chunchon, 200·701, Korea.
d Natural Products Research Institute, Seoul National University, Seoul, 110-460, Korea. e College of Pharmacy, Yeungnam
University, Kyongsan, 712·749, Korea.

Patrinia saniculaefolia Hemsley (Valerianaceae) is an endemic species of the genus Patrinia in Korea (1), which
has not been clarified as to its constituents. Several plants of the genus Patrinia have been used as traditional
folk medicine in Korea and China for the treatment of initial stages of appendicitis, perityphlitis, neuralgia, insom-
nia in neurasthenia, psychoses, acute bacterial inflammation, and as emmenagogue (2). The whole plant was
extracted with methanol; the extract was suspended in H20 and successively partitioned with hexane, CH2CI2 and
BuOH. Repeated silica gel column chromatography and reversed phase HPLC from the hexane soluble fraction
afforded two new iridoids (1 and 2), together with the known compounds f\-farnesene, squalene, nardostachin,
oleanolic acid, oleanonic acid, 3f\,23-dihydroxy-urs-12-ene-28-oic acid, 3-0-u-L-arabinopyranosyl-oleanolic acid,
1{-sitosteryl-3-0-1{-D-glucopyranoside, 3-0-IW-glucopyranosyl-oleanolic acid, and 3-0-[I{-D-xylopyranosyI-{1-3)-I{-D-
glucuronopyranoside-6-0-butyl ester].
The molecular formula of compounds 1 and 2 were C22H340S by high resolution FABMS, and from an analysis of
its 13C- NMR and DEPT data. On the basis of IH-, 13C-NMR, HMQC, HMBC and IH,IH-ROESY spectral data, their
structures were established as (1 S,3R,5R, 7aR)-3,5-dimethoxy-7-hydroxymethyl-l-(3-methylbutanoyloxy)-4-(3-
methylbutanoyloxymethyl~ 1,3,5, 7a-tetrahydrocyclopent-4,6-diene[e]pyran and (1 S,3S,5R, 7aR)-3,5-dimethoxy-7-
hydroxymethyl-l-(3-methylbutanoyloxy)-4-(3-methylbutanoyloxymethyl)-l, 3, 5,7 a-tetrahydrocyclopent-4, 6-
diene[e]pyran, which were named patridoid 1 and patridoid 2, respectively.

References: 1. Lee, Y.N. (1996) Flora of Korea, Kyo·Hak Publishing Co., Ltd. 2. Inada, A. et al. (1993) Shoyakugaku Zasshi
47: 301·304.
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B087 Chemical constituents of Chamae/irium luteum
J.M.U. Stuthe a, M. T. Fletcher a, L.K. Lambert b, K.G. Penman c, R.P. Lehmann c, W. Kitching a, J.J. De Voss a
a Department of Chemistry, The University of Queensland 4072, Australia. b Centre for Magnetic Resonance, The University of
Queensland 4072, Australia, C Mediherb, P. O. 713, Warwick 4370, Australia.

Results of an investigation of the rhizome and roots of Chamae/irium luteum (l.) A. Gray (syn. He/onias dioica,
Liliaceae) are presented. Traditionally and in homeopathy this herb is used as a uterine tonic, emmenagogue and
also to treat a broad range of female symptoms (1,2). Little is known about the chemical constituents of C.
luteum, with most present day secondary literature based upon scientific data from the late 19th century (3,4).
C. luteum is reported to contain chamaelirin (diosgenin glycoside) (1-4), helonin (a glycoside) (2,3), and diosge-
nin (1,2,5). However, no chemical structure has ever been attributed to either chamaelirin or helonin. HPLC
(Evaporative Light Scattering Detector) analysis of the alcoholic
extracts of the dried underground parts of C. luteum reveals four HOHO
major constituents. The principal constituent was characterized as a
steroidal saponin upon chromatographic purification. It has a mole-
cular weight of 922 g/mol, to which we attributed the molecular for-
mula of C45H7S019. The sugar components of the steroidal saponin OH
were identified by GC/MS analysis as glucose and fucose, via a pro-
cedure involving degradation and derivatisation. After preliminary 10
and 2D NMR studies (750 MHz IH, 13C, COSY, TOCSY, HSQC and HO
HMBC), we propose that the structure of the aglycone (C27H4S05) of °H 1
the major steroidal saponin is 1.

References: 1. (1992) Hagers Handbuch der pharmazeutischen Praxis, 5th Ed., Springer Verlag, Berlin. 2. (1972) Hagers
Handbuch der pharmazeutischen Praxis. 3rd Ed., Springer Verlag, Berlin. 3. Greene, F.V. (1878) Am. J. Pharm., 250·253.4. Kruskal,
N.C.1. (1892) Jahresber. Pharm. 27, 570. 5. Marker, R. et al. (1942) J. Am. Chem. Soc. 64,1283 - 1285.

B088 Degradation of andrographolide under heat accelerating condition
L. Lomlim a, N. Jirayupong a, and A. Plubrukarn b

a Department of Pharmaceutical Chemistry, and b Department of Pharmacognosy and Pharmaceutical Botany, Faculty of
Pharmaceutical Sciences, Prince of Songkla University, Hat·Yai, Songkhla 90112, Thailand.

Andrographolide is the major active diterpene lactone from Andrographis panicu/ata (Burm. f.) Wall. ex Nees, a
medicinal herb widely used in many Asian countries for the treatment of common cold, fever, and non-infectious
diarrhea. Despite its keen potential, the herb itself, as herbal drug, has very short shelf life according to Chemical
Specification of Thai Herbal Drugs, with higher than 26% loss in total lactone content upon I-year storage at
ambient condition (1). This leads to the limitation of the further development of A. paniculata for wider clinical
uses. Here, we wish to report the preliminary result on degradation of andrographolide in dry, solid form. Upon
an elevated temperature (70QC, 75% relative humidity), crystalline andrographolide appeared highly stable with
neither chemical nor physical observable change after 3 months. However, its amorphous form, prepared by
solid-dispersion of andrographolide in PVP K-30 (1:2), decomposed under the same condition with higher than
50% degradation after 2 months. The main decomposition route was found to be the dehydration of 14-0H group,
possibly via a concerted mechanism.

Acknowledgements: Research supporltng grant; Faculty of Pharmaceutical Sciences, Prince of Songkla University.

References: 1. Dechatiwongse Na Ayudhya et al. (1993) Chemical specification of Thai Herbal Drugs, vol. I. Division of
Medicinal Plant Research and Development, Ministry of Public Health. Bangkok.
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8089 Novel isoprenylated chalcones and flavanones from two Madagascan Cedre/opsis species.
N.A. Koorbanallv a, M. Randrianarivelojosia band D.A. Mulholland a

a Natural Products Research Group. School of Pure and Applied Chemistry, University of Natal, Durban, 4041, South Africa.
b Laboratory of Pharmacology, EES Sciences, University of Antananarivo, BP 906, Antananarivo, 101. Madagascar.

Cedrelopsis grevei, commonly called Katrafay, is amongst the many medicinal plants of Madagascar, being used
to relieve muscle fatigue when the bark is soaked in hot water (1). Previous investigations have found this plant
to contain chromones and coumarins (2,3,4,5). Two limonoids of unusual structure, cedmilinol and cedmiline
have also been isolated from C. grevei (1). The dichloromethane extract of C. grevei yielded a dihydrochalcone,
uvangoletin, a flavanone, 5,7·dimethylpinocembrin, two hydroxylated chalcones, cardamonin and flavokawin B
and three isoprenylated chalcones, 2'-methoxyhelikrausichalcone, and the novel compounds, cedreprenone (1)
and cedrediprenone (2).
The leaves of Cedrelopsis microfoliata have ethnopharmacological importance as they are used to prepare a
decoction for woman to drink after childbirth. This is the first phytochemical investigation of Cedrelopsis micro-
foliata.
The hexane extract yielded three compounds, a novel chalcone, microfolian (3) and two flavanones (microfolio-
ne, a novel flavanone and agrandol). The dichloromethane extract yielded four compounds, three coumarins
(cedrecoumarin A, obliquin, and a novel coumarin, microfolicoumarin, and a sesquiterpenoid (sesquichamaenol).
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References: 1. Mulholland, D. et al. (1999) Tetrahedron, 55, 11547.2. Eshiett, I.T. et al. (1968) J. Chem. Soc IC), 481. 3. Dean,
F.M et al. (1971) Phytochem, 10, 3221. 4. McCabe, P.M. et al. (1967) J. Chem. Soc (C)' 145. 5. Kotsos, M. et al. in press.

8090 Novel mexicanolide and phragmalin limonoids from two Madagascan Meliaceae species
P.H. Coombes a, D.A. Mulholland a and M. Randrianarivelojosia b
a Natural Products Research Group, School of Pure and Applied Chemistry, University of Natal, Durban, 4041, South Africa.
b Laboratory of Pharmacology, EES Sciences, University of Antananarivo, BP 906, Antananarivo, 101, Madagascar.

Five novel mexicanolide limonoids have been isolated from the Madagascan species Quivisia papinae Baillon ex
Grandidier (Meliaceae). These include quivisianolide A (1), possessing a hitherto unreported 9n,II«-epoxide ring,
the corresponding Ll91111 double bond analogue quivisianolide B (2), and the I7·keto ring D seco quivisianone (3).
The Madagascan Meliaceae Neobeguea leandreana Leroy has yielded three novel phragmalin limonoids, inclu-
ding the rare I7-keto ring 0 seco leandreanin A (4).
The structural elucidation of these compounds, principally by I-D and 2·D NMR spectroscopy, will be presented,
and the chemotaxonomic implications of these findings will be discussed.
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B091 Some chemical constituents of Scilla nata/ensis and Urginea a/tissima (Hyacinthaceae)
D.A. Mulhollanda, N. Moodleya, N.R. Croucha,b,F. Ismaila and E. Ndlovua
a Natural Products Research Group. School of Pure and Applied Chemistry, University of Natal, Durban. 4041, South Africa.
b Ethnobotany Unit, National Botanical Institute, PO Box 52099, Berea Road 4007, South Africa.

The Hyacinthaceae family is one of the two most widely used plant families by the Zulu of KwaZulu-Natal (1).
Recent investigations in our laboratory of several members of the three Southern African sub-families of the
Hyacinthaceae have yielded a range of novel homoisoflavanones, nor-triterpenoids, bufadienolide glycosides,
cholestane glycosides, chalcones, and benzopyranones. These include a novel bufadienolide glycoside, urginin,
(31)-0-In-L-rhamnopyranosyl-[(l ~4H>-D-glucopyranosyl] 1~3)-n-
L-rhamnopyranoside)) which precipitated out from the methanol
extract of the bulbs of Urginea altissima, and the novel trisnor-
triterpenoid, (23S)-1 7n,23-epoxy-3B,24i;-dihydroxy-27 ,28,29-
trisnor-lanost-8-ene, 1, and bisnortriterpenoid, (22R,23S)-
17n, 23-epoxy-31>, 22,2 4i;-trihydroxy-2 7, 28-bisnor -lanost-8-ene,
2, isolated from the dichloromethane extract of the bulbs of
Scilla natalensis. Compounds 1 and 2 were isolated using
column chromatography over silica gel and structures were
determined using 2D-NMR techniques and LC-MS/MS methods
for urginin and GC-MS for compounds 1 and 2.

Acknowledgements: We are grateful to Mr D. Jagjivan, Mr M. Watson and Mr Bret Parel for technical assistance, and gratefully
acknowledge funding by the NRF, the University of Natal Research Fund, and the Wellcome Trust (Equipment Grant number
052451).

References: L Pohl,T.S. et al. (2000) Curro Org. Chern. 4: 1287-1324.

B092 Chemical constituents of the Zulu medicinal plant Ga/tonia princeps (Hyacinthaceae)
K. du Toit a, N.R. Crouch a,b, S.E. Drewes c, D.A.Mulholland a and E. Ndlovu a
a Natural Products Research Group, School of Pure and Applied Chemistry, University of Natal, Durban, 4041, South Africa.
b Ethnobotany Unit, National Botanical Institute, PO Box 52099, Berea Road 4007, South Africa. C Department of Chemistry,
University of Natal, Pietermaritzburg, South Africa.

Galtonia princeps is a member of the Ornithogaloideae subfamily of the Hyacinthaceae family. Bulbs of this plant
are used for magical purposes by the Zulu people of KwaZulu-Natal. An investigation of the chemistry of the bulbs
of this species has yielded a novel cholestane glucoside from the methanol extract, and a homoisoflavanone from
the dichloromethane extract, as shown below. This is the first report of the isolation of a homoisoflavanone from
outside the Hyacinthoideae sub-family of the Hyacinthaceae (1). Compounds were purified by means of column
chromatography over silica gel and structures were determined using 2D-NMR and MS techniques. The identity
of the sugar was determined using an acid hydrolysis and identification of the sugar obtained.
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Acknowledgements: We are grateful to Mr D. Jagjivan. Mr M. Watson and Mr Bret Parel for technical assistance, and gratefully
acknowledge funding by the NRF, the University of Natal Research Fund, and the Wellcome Trust (Equipment Grant number
0524511.

References: L Pohl, T.S. et al. (2000) Curro Org. Chern. 4: 1287-1324.
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8093 4'- Deoxy iridoid glycosides from the roots of Centranthus longif/orus ssp. longif/orus
A. Kuruiiziim-Uz a, Z. Giivenalp b, L.a. Oemirezer a, K. Stroch c, A. Zeeck c
a Hacettepe University, Faculty of Pharmacy, Dept. of Pharmacognosy, 06100 Ankara·Turkey. b Ataturk University, Faculty of
Pharmacy, Dept. of Pharmacognosy. Erzurum·Turkey. C Georg-August University, Institute of Organic Chemistry, Tammannstr 2
37077 Gbttingen·Germany.

The genus Centranthus (Valerianaceae) is represented by three species in the flora of Turkey (1). Centranthus lon-
giflorus ssp. longiflorus is traditionally used as sedative (2). In a previous paper we described the isolation and
characterization of a new iridolactone (longifloron), a valepotriate (valtrat hydrine B8), two known iridoid glycosi-
des (patrinoside and kanokoside A), and in addition two steroids (oleanolic acid and sitosterol) and a flavonol
glycoside (quercetin 3-0-rutinoside) from the methanolic extract of the aerial parts of this plant (3).
In this study two new iridoid glycosides, 4'-deoxykanokoside A, 4'-deoxykanokoside C, have been isolated from
the roots of C. longiflorus ssp. longiflorus together with three known iridoid glycosides, kanokoside A, kanokosi-
de C, valerosidatum. The structure elucidation of the isolated compounds was performed by spectroscopic (UV,
IR, 10 and 2D NMR, ESI-MS) methods.

References: 1. Davis, P. H. (1972) Flora of Turkey and East Aegean Islands University press, 4, pp. 558·559 2. Baytop, T.
(1984) Turkiye'de Bitkilerle Tedavi, Press, Istanbul, pp. 282 3. Demirezer, L.O. et al. (1999) Phytochemistry, 51, 909.

8094 Iridoid and phenolic glycosides from Wulfenia carinthiaca
U. Arnold a, C. Zidorn a, f.P. fllmerer-Miiller band H. Stuppner a
a Institute of Pharmacy, Department of Pharmacognosy, University of Innsbruck, Austria. b Institute of Organic Chemistry,
University of Innsbruck, Austria.

Wulfenia carinthiaca Jacq. (Scrophulariaceae) is a Tertiary relic, whose distribution is limited to two small areas
in Carinthia (Austria) and in the Prokletjia Mountains in the Balkans.
We report on the isolation and structure elucidation of four compounds (two new phenolic glycosides and two iri-
doids) from the methanolic extract of the underground parts. The new compounds are [1] 2'-0-acetylplantamajo-
side and [2] 2'-0, 6"-0-diacetylplantamajoside. These compounds are closely related to plantamajoside (1) which
was first isolated from Plantago major (Plantaginaceae). Additionally, the iridoids globularin (2) and isoscrophula-

rioside (3) were isolated. These compounds are known
to occur in other members of the Scrophulariaceae.
Compounds were isolated by silica gel column chroma-
tography and semi preparative reversed phase HPLC.
Structure elucidation was performed by HR-mass spec-
trometryand 1- and 2-D NMR spectroscopy. Evaluation
of the compounds for anti-inflammatory activity is in pro-
gress.
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References: 1. Ravn, H., Brimer, L. (1988) Phytochemistry 27: 3433·3437. 2. Calis, I. et al. (1991) Helv. Chim. Acta 74: 1273-
1277.3. Junior, P. (1981) Planta Med. 43: 34-38.
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B095 Iridoid glucosides from Veronica Species
U. Sebnem Harout a, Ielal Saracoglu a, Akito Nagatsu band Yukio Ogihara b

a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR·06100 Ankara, Turkey. b Nagoya City University,
Graduate School of Pharmaceutical Sciences, Tanabe-dori 3-1, Mizuho-ku, Nagoya 467- 8603, Japan.

In the flora of Turkey, the genus Veronica L. (Scrophulariaceae) is represented by 79 species, 26 of which are
endemic (1). Some of these Veronica species are used as diuretic and for wound healing in traditional Turkish
medicine (2). Veronica species contain mainly iridoid glucosides, some phenylethanoid and flavonoid glycosides
(3-5). Our previous research has demonstrated that the water soluble portion of MeOH extracts of some Veronica
species show suppressive effect on nitric oxide production in lipopolysaccharide-stimulated mouse peritoneal
macrophages (6). In a continuation of this study, we present here the isolation and the structure elucidation of
two highly oxygenated, new iridoid glucosides, urphoside A (1) and urphoside B (2) together with nine known iri-
doid glucosides, pikuroside, aucubin, catalpol, veronicoside, catalposide, verproside, amphicoside, 6-O-veratroyl
catalpol, and verminoside from the active fractions of Veronica pectinata var. glandu/osa, V. persica and V. hede-
rifolia. The planar as well as the stereo structures of the isolated compounds were determined by means of exten-
sive 10- and 2D-NMR spectral analysis. Molecular formula of urphoside B (2) which was the chlorinated derivati-
ve of urphoside A (1) was established by HR-ESI-MS.

H3COh ~
HO~C-O, H

HO"W

HOH,C', I ~ I
OH OGle

H3COh ~
HO~C-O". , ~CI"W

HOH,C" I I I
OH HOGle
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References: L Davis, P.H. (1978) Flora of Turkey and The East Aegean Islands. Vol. 6. University Press. Edinburgh. 2. Baytop,
T. (1999) Therapy with Medicinal Plants in Turkey (Past and Present). Publications of Istanbul University. Istanbul. 3_ Taskova, R.
et al. (1998) Phytochemistry 49: 1323-1327.4. Ozipek, M. et al. (1999) Chem. Pharm, Bull. 47: 561-562. 5. Chari, V.M. et al.
(1981) Phytochemistry 20: 1977-1979.6. Harput, U.S. et al. (2002) BioI. Pharm. Bull. 25: 483-486.

B096 Flavonoid glycosides from Veronica pectinata var_ glandulosa and V. persica
Ielal Saracoglu a, U. Sebnem Harout a and Yukio Ogihara b

a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR-06100 Ankara, Turkey. b Nagoya City University,
Graduate School of Pharmaceutical SCiences, Tanabe-dori 3-1, Mizuho-ku, Nagoya 467- 8603, Japan.

In the flora of Turkey, the genus Veronica L. (Scrophulariaceae) is represented by 79 species, 26 of which are
endemic (1). Some of these Veronica species are used as diuretic and for healing of wound in Turkey (2).
Previously, a large variety of flavone aglycones such as luteolin, apigenin, chrysoeriol, scutellarein, isoscutella-
rein and their acylated glycosides were reported from Veronica species (3). Here we report the isolation of a new
(1) and three known (2-4) flavon glycosides as well as a known flavon aglycone (5) from Veronica pectinata var.
glandulosa and V. persica, respectively. Their structures were determined as 3'- hydroxy, 4'-O-methylscutellarein-
7-0-[2 •.-O-u-L-rhamnopyranosyl-3 •.-0-(6 •.••-O-acetyl-p-D-glucopyranosyl)]-/}D-glucopyranoside, named sarachoside
(1), isoscutellarein-7-0-2" -0-(6'" -O-acetyl-/}D-allopyranosyl~/}D-glucopyranoside (2), 4'-O-methylisoscutellarein-7-0-
2"-0-(6'''-O-acetyl-/}D-allopyranosyl) -f}D-glucopyranoside (3), 3'-hydroxy, 4'-O-methylisoscutellarein-7 -0-2"-0-(6"'-0-
acetyl-f}D-allopyranosyl)- /}D-glucopyranoside (4) and circilineol (5) by spectral analysis.

References: L Davis, P.H. (1978) Flora of Turkey and The East Aegean Islands. Vol. 6. University Press. Edinburgh. 2. Baytop,
T. (1999) Therapy with Medicinal Plants in Turkey (Past and Present). Publications of Istanbul University. Istanbul. 3. Chari, V.M.
et al. (1981) Phytochemistry 20: 1977-1979.
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B097 Steroidal saponin E from Convallaria majalis L.
J. Nartowska a, I. Wawer band H. Strzelecka a

a Department of Pharmacognosy and b Department of Physical Chemistry, Faculty of Pharmacy, Medical University of Warsaw,
Banacha 1, 02·097 Warsaw, Poland.

Convallaria maja/is L. (lily of the valley) is a plant of the family Liliaceae, widely distributed in Europe. The over-
ground parts of C. majalis contain cardenolidic glycosides and its roots and rhizomes were found to contain seve-
ral steroidal saponins. Tschesche et al. (1) have isolated furostanol saponin, i.e., convallamaroside, the aglyco-
ne of which is convallamarogenin, that has been identified as t,25-5(>.20({,22u-spirosten-1[1,3(>-diol. In addition to
convallamaroside, other steroidal spirostanol saponins (13 compounds) have been isolated (2). In this report we
describe the isolation and structural characterization of saponin E. Powdered roots and rhizomes of C. majalis,
1900 g, were macerated for 48 h with aqueous 50% methanol. The extract was partitioned between CHCI3 and
f}BuOH with H20. Compound E (m.p., 198-204°C) was isolated, 370 mg, by column chromatography from a frac-
tion of less polar compounds. The structure of saponin E was elucidated in terms of lH and 13C NMR spectra
involving the 20 techniques (HETCOR, HMBC, ROESY). The compound E was identified as t,25-5(>-spirostene-
1u,2fl,3(l,5(Hetraol 5-0-(>-0-arabinoside.
Conformational analysis including the orientation of -OH groups and of the sugar moiety was performed by the
semiempirical MO method. For the optimized low energy structure, the NMR shielding constants were calculated
by using the ab initio GIAO CHF method.

References: L Tschesche R. et al. (1973) Chem. Ber., 106: 3010. 2_ Nartowska J. et al. (1983) Acta Polon. Pharm., 25: 650.

B098 New triterpene saponins from Mimosa pudica seeds
B.H. Um, A. Lobstein, B. Weniger, M. Steinmetz and R. Anton
Laboratoire de Pharmacognosie, UMR-CNRS7081, Faculte de Pharmacie de Strasbourg, ULP, B.P. 24, 67401 Ilikirch Cedex,
France.

In the framework of our research programme on bioactive products from the Mimosaceae family (1-2) we inves-
tigated the presence of saponins in Mimosa pudica L. seeds. In a previous phytochemical work on the "sensitive
plan!", we reported the occurence of flavonoid glycosides (3-4) in aerial parts. A refluxing ethanolic seed extract
was partitioned with f}butanol / water. The concentrated butanolic fraction was submitted to extensive prepara-
tive RP-HPLC to give two new monodesmosidic oleanane-type saponins bearing unusual 29-acetyl and 21-geranyl
chains (1-2).
Their structural elucidation was performed mainly by 20 NMR techniques and HR-FAB-MS.

References: L Jiang, Y. (1991) Saponins from Mimosa tenuiflora (Wild) Poiret, Mimosaceae, PhD Thesis, ULP Strasbourg. 2.
Englert J. (1995) Saponins from Mimosa pigra L., Mimosaceae, PhD Thesis, ULP Strasbourg. 3. Englert J. et al. (1993) Planta
Med., 60: 194. 4. Lobstein A. et al. (2002) Biochem. Syst. Ecol., 30: 375.
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8099 Mentzeliol - a new compound from Mentze/ia chi/ensis Gay "Cordillera Negra"
F. Bucar a. C. Seger b, O. Kunert b, F. Hadacek c, D. Haussmann a, E. Knauder a and M. Weigend d

a Institute of Pharmacognosy, University of Graz, Universitatsplatz 4/1, A·80l0 Graz, Austria. b Institute of Pharmaceutical
Chemistry and Pharmaceutical Technology, University of Graz, Universitatsplatz 1, A-8010 Graz, Austria. C Comparative and
Ecological Phytochemistry Department, Institute of Botany, University of Vienna, Rennweg 14, A·I039 Wien, Austria. d Institute
of Biology, Freie Universltat Berlin, Altensteinstr. 6, D-14195 Berlin, Germany.

Decoctions of the aerial parts of Mentzelia sp. (Loasaceae), well known in Peruvian traditional medicine as angua·
rate, are used as cicatrizant of gastric ulcers and for dyspeptic disorders (l ,2). The wild growing and cultivated
plant material obtained from Pamparomas, Departamento Ancash, and traded as anguarate is here provisionally
called Mentze/ia chilensis Gay "Cordillera Negra", since the taxonomy of Mentze/ia sp. in Peru has not yet been
completely resolved (3). Previously we identified mentzeloside 1 as an antiinflammatory compound in M. chi/en-
sis (4). Continuing our phytochemical investigations we now isolated from the MeOH extract of the stems the C9-
iridoids 5-0H-mentzeloside (scabroside) 2 and ll-I~-D-Glucosyl-epoxydecaloside 3, as well as a new natural com-
pound, mentzeliol 4. The latter was isolated by VLC on a cyclohexyl-RP-phase column and semi preparative HPLC
on a polar endcapped reversed phase column. Structure elucidation using 1- and 2-dimensional NMR spectros-
copy as well as GC-MS analysis revealed that 4 was (1 R', 2S *, 3S' i-4-(hydroxymethyl)-3-(l-hydroxyprop-2-en-2-
yl)-cyclopent-4-en-I,2-diol, a new natural compound which we designated as mentzeliol. 2 was previously identi-
fied only in Deutzia sp. (5), 3 in Mentzelia sp. (6). By TLC 4 could be detected in both, roots and stems of M.
chilensis. Further investigations are in progress to clarify the role of 4 in the chemical taxonomy of Mentze/ia sp.
of Peru as well as its biological properties regarding the traditional use of anguarate.

Acknowledgements: Alsitan GmbH, Greifenberg, Germany, is acknowledged for providing plant material and for financial support.
References: 1. Hammond, GB. et al. (1998) J. Ethnopharmacology 61: 17-30. 2. De Feo, V. (1992) Fitoterapia 63: 417-440
3. Weigend, M. et al. (2000) Am. J. Bot. 87: 1202-1210 and personal communication. 4. Bucar, F.et al. (1998) Phytother. Res.
12: 275-278. 5. Esposito, P. and Guiso, M. (1973) Gazz. Chim.ltal. 103: 517-523. 6. Jensen, S.R. et al. (1981) Phytochemistry
20: 71-83.

8100 Five new medicagenic acid saponins from the roots of Muraltia ononidifolia
M. Elbandya, T. Miyamoto b, C. Delaude C and M.A. Lacaille-Dubois a
a Laboratoire de Pharmacognosie, Unite de Molecules d'interet Biologique (UMIB JE 2244), Faculte de Pharmacie, Universite de
Bourgogne, 7 Bd Jeanne d'Arc, BP 87900,21079 Dijon Cedex, France. b Graduate School of Pharmaceutical Sciences, Kyushu
University, Fukuoka, Japan. C Centre de Recherche Phytochimique, Universite de Liege, Institut de Chimie-B6, Sart Tilman B-
4000-Liege I, Belgium.

In continuing our studies on the genus Muraltia (Polygalaceae) (1), we isolated five new triterpene saponins 1-5
from the ethanolic extract of the roots of Muraltia ononidifolia E. Mey which is an herbaceous plant indigenous to
Southern Africa. The crude saponin mixture was fractionated by column chromatography over Sephadex LH-20
and repeated medium-pressure liquid chromatography (MPLC) over normal Silica gel, followed by semi-prepara-
tive HPLC on a reversed phase (CIS) column yielding five pure compounds. Their structures were elucidated
mainly by 600 MHz NMR analysis including ID and 2D·NMR spectroscopy (COSY, TOCSY, NOESY, HSQC, HMBC)
and FAB-MS as 3-0-{-i-D-glucopyranosyl-medicagenic acid-2S-0-{-i-D-apiofuranosyl·(l->3)·{:l-D·xylopyranosyHI->4)·
(t.L.rhamnopyranosyl-(I->2)-a-L-arabinopyranoside (1), 3-0-{-i-D-glucopyranosyl-medicagenic acid-2S-0-{-i-D-xylopy-
ranosyl-( I->4)-[f-i-D-apiofuranosyl-( I->3lJ-a-L-rhamnopyranosyl-( 1-> 2)-a·L ·arabinopyranoside (2), 3-0-{-i-D-glucopy-
ranosyl-( 1-> 2)-{-i-D-glucopyranosyl-medicagenic acid-2S-0-{:l-D·xylopyranosyl-( I->4)-[{:l-D-apiofuranosyl-( 1-> 3)]-a-L-
rhamnopyranosyl-(I->2)-a-L-arabinopyranoside (3), 3·0-{-i-D-glucopyranosyl-(I->2)·{}D·glucopyranosyl-medicage-
nic acid·2S-O-a-L-rhamnopyranosyl-(l->2)·(l·L-arabinopyranoside (4) and 3-0{-i-D-glucopyranosyl-(l->2)-{-i-D-glu-
copyranosyl-medicagenic acid (5), respectively.

Reference: 1. Elbandy, M. et al. (2002) J. Nat. Prod. 65: 193-197.
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BIOI Four new triterpene saponins from Acanthophyllum glandulosum
G. Gaidi', T. Miyamoto b, M. Ramezani c and M.A. Lacaille-Dubois'
a Laboratoire de Pharmacognosie, Unite MIB, J E 2244, Faculte de Pharmacie, Universite de Bourgogne, 7, Bd Jeanne d'Arc, BP
87900,21079 DijonCedex, France. b GraduateSchool of Pharmaceutical Sciences, KyushuUniversity,Fukuoka,Japan. C Department
of Pharmacognosy and Biotechnology, School of Pharmacy, PO box 91775·1365, Iran.

Acanthophyllum glandulosum Bunge ex Boiss. (Caryophyllaceae) is one of the 6 species of the section
Pleiosperma endemic to Iran (l). The plant has been used as an expectorant, emetic and detergent. No previous
phytochemical investigation has been reported. Here, we describe the isolation and structure elucidation of four
new triterpene saponins, glandulosides A-D (1-4). The methanolic extract of the roots was purified by column
chromatography over Sephadex LH-20 and by successive medium pressure liquid chromatography (MPLC) on
normal and reversed phase (CI8) Silica gel column yielding four pure saponins. Their structures were elucidated
mainly by 600 MHz NMR analysis including 10 and 2D NMR spectroscopy (COSY, TOCSY, NOESY, HSQC and
HMBC) (2) as 23-O-f}D-galactopyranosyl-gypsogenic acid-28-O-f}D-glucopyranosyl-(l ~3)-[f>-D-galactopyranosyl-
(1 ~6)1-f}D-galactopyranoside (1). 3-O-f}D-galactopyranosyl-( 1~2)-[/}D-xylopyranosyl-(1 ~3)]-f}D-glucuronopyra-
nosyl-gypsogenin-28-O-f}D-xylopyranosyl-( 1~ 3)-f}D-xylopyranosyl-( 1~4)-u-L -rhamnopyranosyl-( 1~ 2)-4-O-acetyl-
f}D-fucopyranoside (2). 3-O-f}D-galactopyra no syl-( 1~ 2)-[f>-D-xylopyra nosyl-( 1~ 3)]-f}D-glucuronopyra nosyl-gypso-
genin-28-0-/}D-xylopyranosyl-( 1~ 3)-/}D-xylopyranosyl-( 1 ~4)-n-L-rhamnopyranosyl-( 1~ 2)-[4-O-acetyl-f}D-quino-
vopyranosyl-(l ~4)]-f}D-fucopyranoside (3), 3-O-f}D-galactopyranosyl-( 1~2)-[f}D-xylopyranosyl-(1 ~3)1-f}D-glucu-
ronopyranosyl-gypsogenin-28-O-f}D-xylopyranosyl-( 1~ 3)-/}D-xylopyranosyl-( 1~4 )-n-L-rhamnopyranosyl-( 1~ 2)-
3,4-di O-acetyl-/}D-fucopyranoside (4).

References: 1. Rechinger, K,H. (1988) Flora Iranica, Flora des iranischen hochlandes und der umrahmenden Gebirge,
Caryophyllaceae II; Akademische Druck und Verlagsanstalt: Graz, Austria. 2_ Gaidi, G. et al. (2001) J. Nat. Prod. 64: 920-924.

B102 Acylated flavonoid glycosides from Marrubium velutinum
A. Karioti', J. Heilmann b, H. Skaltsa a and O. Sticher b

a Department of Pharmacognosy & Chemistry of Natural Products, School of Pharmacy, Panepistimiopolis, Zografou, 15771
Athens, Greece. b Department of Applied BioSciences, Institute of Pharmaceutical Sciences, Swiss Federal Institute of
Technology (ETH)Zurich, Winterthurerstr. 190, 8057 Zurich, Switzerland.

The genus Marrubium L. comprises around 30 species, indigenous in Europe, the Mediterranean area and Asia
(1). Marrubium velutinum Sibth & Sm. (Lamiaceae) is an endemic herb of central and southern Greece. The air-
dried powdered aerial parts of the plant were extracted with petroleum ether, ether, ethyl acetate and methanol.
The dried methanol extract was subjected to VLC over silica gel. Further fractionation with repeated CC on sili-
ca gel and Sephadex LH-20 led to the isolation of one new acylated flavonoid glucoside, chrysoeriol 7-0-(3",6"-
O-E-di-p-coumaroyl)-f~-D-glucopyranoside, together with ten known flavonoids: apigenin 7-0-(3",6"-O-E-di-p-couma-
royl)-f~-D-glucopyranoside, apigenin 7-0-(3"-O-E-p-coumaroyl)-I~-0-glucopyranoside, isorhamnetin 3-0-(6"-O-E-p-cou-
maroyl)-fW-glucopyranoside, isorhamnetin 7-0-(6"-O-E-p-coumaroyIH~-0-glucopyranoside, isorhamnetin 3-O-fl-0-
glucopyranoside, isorhamnetin 3-O-r~-D-rutinoside, quercetin 3-0-(6"-acetyl)-r~-0-glucopyranoside, isoquercitrin,
kaempferol-3-O-fl-0-rutinoside and chrysoeriol. The structures of the isolated compounds were established by
means of UV, 10 and 20 NMR spectroscopy PH, 13C/DEPT, COSY, HMQC, HMBC, ROESY), as well as mass spec-
trometry (HR-MALDI). Earlier flavonoid surveys of Marrubium sp. (2-7), revealed a nearly complete dominance of
flavones and the presence of only one flavonol (kaempferol) isolated from M. peregrinum (7). Therefore the pre-
sence of flavonol glycosides at M. velutinum appears as a characteristic feature of this plant.

References: 1. Mabberley, D. J. (1997) The Plant Book, 2nd edition, Cambridge University Press, Cambridge, p.440. 2. Saleh,
M.R.I. et al. (1981). Planta Med. 41, 202-203. 3. Savona, G. et al. (1984). Phytochemistry 23,191-192.4. Nawwar, M.A,M.
et al. (1989). Phytochemistry 28,3201. 5. Tomas-Barberan, F. A. et al. (1992). Phytochemistry 31,3097-3102.6. Hatam, N.
A. et al. (1995). Phytochemistry 40, 1575-1576.7. Nagy, M. et al. (1996) Frmaceutichu obzor 65(12),283·285. CHEMABS
127: 130978.
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BI03 Two new sesquiterpens from the leaves of Laurus nobi/is L.
Maria lorizzi a, Simona De Marino b, Nicola Borbone b, Franco Zollo b and Angela lanaro c
a Dipartimento di Scienze e Tecnologie Agro-Alimentari, Ambientali e Microbiologiche, Universlta degli Studi del Molise, via F. De
Sanctis, 86100 Campobasso, Italy. b Dipartimento di Chimica delle Sostanze Naturali, Universita di Napoli "Federico II", via D.
Montesano 49, 80131 Napoli, Italy. c Dipartimento di Farmacologia Sperimentale, Universita di Napoli "Federico II", via D.
Montesano 49,80131 Napoli, Italy.

Laurus nobilis L_ (bay laurel, laurel) is a small aromatic tree native to the Mediterranean regions. The leaves are
much used in cookery for flavouring as spice in marinating and pickling foods_ As medicinal plants, bay leaves
and berries have been employed against rheumatism and as stomachic, antiseptic, carminative, diaphoretic and
insect repellent The essential oil is used by the cosmetic industry. In our chemical and biological investigation
on bioactive compounds from medicinal plants, we examined the methanolic extract from the leaves of Laurus
nobilis L. collected in Campania's hills during summertime. The methanolic extract was subjected to a modified
Kupchan's partitioning methodology to obtain four extracts: n-hexane, CCI4, CHCI3 and n-butanol. Twelve known
components: blumenol C, dendranthemoside A, dihydrodendranthemoside A, Iyoniside, ampelopsisioniside, citro-
side A, icariside B1, alangionoside A and its aglycone, dihydroalangionoside A, kaempferol-3-0-u-L-(3",4"-di-E-p-
coumaroyl)-rhamnoside and kaempferol-3-0-u-L-(2"-E-p-coumaroyl)-rhamnoside were isolated and characterized
from n-butanol and chloroform extracts. Two new compounds from chloroform soluble fraction were identified as
the germacrane-type 1 and the sesquiterpene 2. The structures of the new compounds were elucidated by a
combination of NMR techniques including lH,lH (COSY, TOCSY, ROESY) and lH,13C (HMQC and HMBC) spec-
troscopy and FAB-MS spectrometry.

~= ¢\y~
CH3 OH 1 OH 2

B104 Neoclerodane diterpenoids from Croton e/uteria
C. Vigor, A. Frechard, N. Fabre, I. Fouraste, and C. Moulis
Laboratoire PRPR,EA-3030, Faculte des Sciences Pharmaceutiques, 35 chemin des Maraichers, F-31062 Toulouse, France.

Croton e/uteria Bennett (Euphorbiaceae), is a tropical shrub
or small tree, native from the West Indies and northern
South America.
In previous papers, its dried bark, called "cascarilla" was
shown to contain terpenes derivatives (1-4).
This investigation of non-polar constituents were continued.
From the chloroformic fractions, partitioned by, CC, MPCC,
and preparative HPLC, five new neocierodanes have been
isolated, called Cascarillin E-I, and a diterpene, 7-hydroxy-
1,6-cycI0-2, 10, 14-phytatrien-4-one, already identified in C.
linearus L. (5).
In this communication, we describe the structural elucida-
tion of these compounds, determinated by MS, NMR 1-D
and 2-D data.

R: OCH3 Cascarillin E
R: OH Cascarillin F

R1: OH ; R,: OCOCH3 Cascarillin G
R1: OH; R2; H Cascarillin H
R1: OCOCH3; R,: OH Cascarillin I

~ OH I I
o~~
/vI

7-hydroxy-l ,6-cyclo-2, 10, l4-phytatrien4-one

References: L Hagedorn, M.L. et al. (1991) Flavour Frag. J. 6,193-204.2_ Halsall, T.G. et al. (1965) Chem. Commun. II,
218-219.3_ Claude-Lafontaine,A. et al. (1976) Bull. Soc. Chim. Fr. 88-90. 4. Vigor, C. et al. (2001) Phytochemistry 57,1209-
1212.5. Alexander I.C. (1991) Phytochemistry 30,1801-1803.
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B105 Iridoids from Putoria calabrica (Rubiaceae)
Rosa Tundis a, Brigitte Oeguin b, Francesco Menichini a, Francois Tillequin b

a Dipartimento di Scienze Farmaceutiche dell'Universita degli Studi della Calabria, 1-87030 Arcavacata di Rende, CS, Italy.
b Laboratoire de Pharmacognosie de l'Universite Rene Descartes, U.M.R./C.N.R.S. No. 8638, Faculte des Sciences
Pharmaceutiques et Biologiques, 4, Avenue de l'Observatoire, F-75006 Paris, France.

The genus Putoria Pers. (Rubiaceae) only includes two species. Putoria calabrica (L. f.) Pers. is a undershrub
widely distributed on the mountain slopes of the Mediterranean area.
Previous investigations of the aerials parts resulted in the isolation of phytol and I)-sitosterol, of several anthra-
Quinones and of naphtalene-derived pigments belonging to the lapachenol and tectol series (1). No previous che-
mical work dealing with terpenoid glycosides has been recorded on the genus Putoria.
In the course of searching for cytotoxic, hypotensive agents from medicinal herbs, fresh aerial parts of P. cala-
brica were extracted with MeOH (3x5 L) at room temperature. The methanol extract, after separation by filtra-
tion of a white solid precipitated and crystallized in EtOAc (ursolic acid), was subjected to repeated flash column
chromatography over silica gel to afford five known iridoid glycosides: asperuloside, paederoside, asperulosidic
acid, 3-methoxy-3,4-dihydroasperuloside (V3 iridoid) and geniposide.
The structures of the compounds were determined on the basis of the spectral data (UV, IR, MS, lH NMR and
13C NMR) of both natural and peracetylated glycosides, identical with those previously described (2-5).
Iridoid glycosides, particulary asperuloside, asperulosidic acid and geniposide, are good chemotaxonomic mar-
kers of the Rubiaceae family (6).
Paederoside is a much more interesting asperuloside derivative, due to its sulfur containing structure. Previously,
it had been only isolated from species of Paederia (P. scan dens and P. foetida).

References: 1. Gonzales,A. G. et al. (1974), An Quim. 70: 858. 2. Bailleul, F.et al. (1977) Phytochemistry 16: 723. 3. Sainty,
D. et al. (1981) Planta Med. 42: 260. 4. Suzuki, S. et al. (1993) Heterocycles 35: 895. 5. Bojthe·Horvath, K. et al. (1982)
Phytochemistry 21: 2917. 6. Jensen, S. R. et al. (1975) Bot. Notiser 128: 148.

B106 New guaianolides from Tanacetum fruticu/osum Ledeb.
Abdolhossein Rustaivan a and Soheila Sedaghat b

a Departmentof Chemistry,Scienceand ResearchCampus,IslamicAzad University,PO.Box 14515-775, Tehran,Iran. b Departmentof
Chemistry,NorthTehranBranch,IslamicAzadUniversity,Tehran,Iran.

Sesquiterpene lactones have been reported to have multiple biological effects including cytotoxic, antibacterial,
anti·inflammatory, hypotensive and many others. The guaianolides represent one of the largest groups of ses-
quiterpene lactones covering over 600 known naturally occurring compounds. Much attention has been paid to
the antitumor properties associated with their cytotoxicity. The genus Tanacetum, with ca. 200 species, is dis·
tributed over Europe and West Asia.
As a part of our continuing studies on Iranian plants, we examined T. fruticulosum, collected in the Hamedan area,
N. West of Iran in 1998, and isolated two new guaianolide sesquiterpene lactones (1,2) by extraction and chro·
matographic procedures. The air-dried aerial parts (500 g) were extracted with CHCI3. The extract obtained was
defatted with MeOH and first separated by CC (silica gel). The frac·
tions obtained with Et20·Petrol (1 :3) were separated by prep. TLC
(silica gel) affording a mixture which was further separated by
HPLC ( RP-8, MeOH-H20; 7.5:2.5) to give 8 mg 1 and 12 mg 2.
The molecular formula of 1 ClgH2405 and 2 C20H2405 were dedu·
ced from high resolution ElMS. With lH-NMR signals (COCI3,
500MHz), 13C·NMR (COCI3) and using 20·NMR spectroscopy,
(lH,IH·COSY, lH,l3C·COSY HMQC), we were able to assign all the
lH and 13C chemical shifts. The observed NOEs support the pro·
posed stereochemistry.

Reference: 1. Weyerstahl, P. et a1.1l999) Flavour Fragr. J, 14,112-120.
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BI07 Iridoids isolated from Pterocephalus sanctus Decne
Adel Kamal Zaki a, Ahmed Hussein a and Christina Kamperdick b

a Chemistry of Medicinal Plants Lab" National Research Center, Dokki, Egypt. b Institute of Chemistry, National Center for Natural
Science and Technology, Hanoi, Vietnam,

Continuing our studies on some endemic medicinal plants growing in South Sinai, Egypt (1), we investigated
Pterocephalus sanctus, belonging to Dipsacaceae family (2), which is a very rare wild plant growing in Saint
Catherine mountain, As far as we know, this is the first report of phytochemical studies of the plant.
We investigated the 80 % aqueous methanol extract of p, sanctus herb (600 g). The obtained extract (25 g) was
defatted and subjected to column chromatography over Silicagel eluted with hexane and a gradient by addition
of ethyl acetate, The fraction Fr-V, (6 g) eluted with 75% ethyl acetate was further separated by Silicagel flash
column chromatography eluting with a gradient increase of methanol in ethyl acetate, Four fractions were collec-
ted (Fr-V-a; Fr-V-b Fr-V-c Fr-V-d), Fraction (Fr.-V-c) was further purified over Sephadex LH-20 eluted with 20%
aqueous ethanol. The obtained fraction P-1 (2.15 g) was rechromatographied over flash Silicagel chromato-
graphy eluted with a gradient of methanol in chloroform (5-20%). Two major fractions were collected, P-1a (0,5
g) and P-1b (50 mg). Fraction P-1a showed two main spots in TLC and was subjected to Silicagel column chro-
matography using 10% methanol in chloroform, Pure substance A (34 mg) was obtained and was identified as
swerosid by analysis of the 2D-NMR spectra (H,H-COSY, HMQC, HMBC) and comparison with NMR data of swe-
roside-6'-O-glucoside (3). The other pure substance B (41 mg) was identified as loganin by means of the 2D-NMR
spectra (H,H-COSY, HMQC, HMBC) in comparison with reference data (4).
This is the first report of isolation and identification of two iridoids, swerosid and loganin, from p, sanctus.

References: 1. Adel Kamal Zaki et al. (2000) Book of Abstracts of Natural Products Research, the Netherlands, 779, 2.
Tackholm (19741, Cited in "Student Flora of Egypt" Beirut. 3. R,X, Tan, et al. (1996) Phytochemistry 42: 1305,4.1.1. Thuy et
al. (1999) Journal of Chemistry, 37: 64-69,

B 108 New abietane and seco-abietane diterpenoids from the herb of Salvia candelabrum
G. Janicsak a, J. Hohmann b, P. Forgo c, D, Redei b, I, Mathe a, band T. Bart6k d

a Institute of Ecology and Botany of the Hungarian Academy of Sciences, Alkotmany str. 2-4" H-2163 Vacratot, Hungary,
b Department of Pharmacognosy, University of Szeged, Eiitviis str, 6" H-6720 Szeged, Hungary, C Department of Organic
Chemistry, University of Szeged, Eiitviis str, 6" H·6720 Szeged, Hungary, d Cereal Research Non-Profit Company, Also
Kikiitii str. 6" H-6726 Szeged, Hungary,

Salvia candelabrum Boiss, (Lamiaceae) is a herbaceous species, native to South Spain and is used in the tra-
ditional medicine as febrifuge, Previous phytochemical studies on the aerial parts have yielded the abietane
candelabrone (1), and 3,4-seco rearranged abietane diterpenes, candesalvones A and B (2) besides triterpe-
nes, I>-sitosterol and essential oil. Our recent study on 11 European Salvia species revealed pronounced antio-
xidant activity of the extract of S. candelabrum in both enzyme-dependent and enzyme-independent systems of
lipid peroxidation, Phytochemical analysis of the active extract showed the presence of potent antioxidant
agents e,g, rosmarinic acid, caffeic acid and flavonoids, However, the total amount of phenolic compounds was
found to be definitely higher than the sum of these constituents. In order to characterise further compounds of
S. candelabrum, the methanolic extract of the aerial parts was investigated in detail.
The plant material was collected from the experimental field of the Institute of Ecology and Botany of the
HAS., Vacrat6t, Hungary. The methanolic extract of the herb was subjected to open column chromatography
on polyamide and on silica gel, and then fractionated repeatedly by preparative TLC to afford five compounds.
The structures were established by ESI-mass spectroscopy and advanced two-dimensional NMR methods, inclu-
ding lH NMR, JMOD, lH-lH COSY, NOESY, HSQC and HMBC experiments. The present paper reports on the iso-
lation and structure elucidation of three new 3,4-seco-abietane and one new abietane diterpenes along with the
known candelabrone, The chemical names of the new compounds are as follows: 12-hydroxy-7,1l,14-trioxo-
3,4-seco-4(l8),8,12-abietatrien-3-oate; 11, 14-dihydroxy-12-methoxy-7-oxo-3,4-seco-4(l8),8, 11, 13-abietate-
traen-3-oic acid; 11,12, 14-trihydroxy-7-oxo-3,4-seco-4(l8),8, 11, 13-abietatetraen-3-oate; 3,7,11, 14-tetraoxo-
8,12-abietadiene-12-01.

Acknowledgements: This research was supported by grants OTKA F 029 249, OTKA T 035 200 and FKFP 0024/2001.

References: 1. Caiiigueral, S, et al. (1988) Phytochemistry 27: 221-4, 2. Mendes, E, et al. (1989) Phytochemistry 28: 1685-
90,
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B109 Isolation of mangiferin and structure revision of shamimin from Bombax malabaricum
A.A. Shahat a, R. Hassan b, N. Nazif b, F. Hammuda b, S. Van Miert a, L. Pieters a and A. Vlietinck a
a Department of Pharmaceutical Sciences, University of Antwerp, Universiteitsplein 1, B·261O Antwerp, Belgium; e·mail: pie-
ters@uia.ua.ac.be. b Department of Pharmaceutical Sciences, National Research Centre, 12311 Dokki , Cairo, Egypt.

Bombax malabaricum DC. (Bombacaceae) (Syn. B. ceiba L. and Salmalia malabaricum DC) is also known as silk-
cotton tree. It is commonly found in the Indo-Pakistan subcontinent and other parts of Asia and Australia (1). The
plant is well reputed for the treatment of diarrhoea, tumors, fever, dysentery, kidney and bladder ulceration, and
chronic inflammation (2,3). Phytochemical investigation of different parts of this plant resulted in the isolation of
naphthol, naphtoquinones, polysaccharides, anthocyanins and lupeol (4).
The 70 % alcoholic extract of the leaves of B. ma/abaricum was concentrated, kept in the refrigerator overnight,
and centrifugated. The supernatant was successively extracted with CHCI3, EtOAc and BuOH. Repeated column
chromatography of the BuOH fraction yielded compound 1 which was identified as 2C-I>-D-glucosyl-l,3,6,7-
tetrahydroxyxanthone (mangiferin) (4,5). The lH and 13C-NMR data were in complete agreement with those repor-
ted for shamimin or 6C-I>-D-glucosyl-3,5,7,2',4',5'-hexahydroxyflavone reported before from Bombax ceiba (3).
Therefore we conclude that the structure of shamimin has to be revised, and that it is identical to mangiferin.

References: 1. Chanda, Y.R. (1962) The Wealth of India, Raw Material, vol. IX, pp. 175-183, CSIR Hillside Rood, New Delhi,
India. 2, Hocking, M.G. (1997) A Dictionary of Natural Products p. 119, Plexus Publishing, Inc. 3. Shahen Faizi, Muhammed Ali
(1999) Planta Med. 65, 383-385. 4. Wada, H. et al. (1995) Chem. Pharm. Bull. 43 (3)461-165.5. Hano, Y. et al. (1991) Planta
Med. 57, 172-175.

B11 0 Structure elucidation of three new acetylated flavonoid glycosides from Centaurium spicatum
A.A. Shahat, S. Apers, S. Van Miert, M. Claeys, L. Pieters and A. Vlietinck
Department of Pharmaceutical Sciences, University of Antwerp, Universiteitsplein 1, B-2610 Antwerp, Belgium; e-mail pie-
ters@uia.ua.ac.be

Centaurium spicatum (L.) Fritsch (Gentianaceae) is an annual herb occurring in Southern Europe and Northern
Africa, where it is used together with other Centaurium species like C. pulchellum in traditional medicine. Alkaloids
and secoiridoids have been reported before from
Centaurium spicatum, but this is the first report on flavo·
noids from this plant. Three new acetylated flavonol glyco·
sides, quercetin 3-0-(2,3,4-triacetyl-n-rhamnopyranosyl)-
(l ....•6)·I>-galacto-pyranoside (1), quercetin 3-0-[(2,3,4-tria-
cetyl·(t·rhamno-pyranosyl)-(1 ....•6)]-3-acetyl-[>-galactopyran0-
side (2), and quercetin 3·0-[(2,3,4·triacetyl·,,·rhamnopyra·
nosyl)·(l ....•6)]-4-acetyl-[>-galactopyranoside (3) have been
isolated and identified. Structure elucidation, especially the
localisation of the acetyl groups, and complete 1Hand l3C
NMR assignments were carried out using one- and two·
dimensional NMR methods, including lH and 13C NMR,
DEPT-135 and DEPT·90, and gradient-assisted experiments
such as DQF-COSY, TOCSY, HSQC and HMBC (l).
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References: 1. Shahat A.A. et al. (2001) Magn. Reson. Chem. 39, 625-629.

1 Rl = R2 = H
2 Rl = acetyl, R2 = H
3 Rl = H, R2 = acetyl
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Bill Isolation, characterisation and chemical modification of related analogues of abietane and totarane
diterpenes with antiplasmodial activity from Harpagophytum procumbens
C. Clarkson a, W.E. Campbell a, P.J. Smith a and K. Chibale b

a Pharmacology Division. Department of Medicine, University of Cape Town. Observatory, 7925, Cape Town, South Africa.
b Department of Chemistry, University of Cape Town, Private Bag, Rondebosch, 7700, Cape Town, South Africa.

Reliance on traditional medicines (largely plant based) in the developing world is considerable and represents a
wealth of information not only as chemotherapeutic agents, but also as a potential source of novel antimalarial
drugs. In the course of our research on the antimalarial activity of traditional medicines, we investigated the in
vitro antiplasmodial activity of one of South Africa's medicinal plants, Harpagophytum procumbens, also com-
monly known as Devil's Claw. Bioassay guided fractionation led to the isolation, identification and full characteri-
sation of the totarane diterpene (1) and the abietane diterpene (2), which showed significant in vitro antiplasmo-
dial activity (lC50 <1~g/ml) against both drug sensitive and resistant strains of Plasmodium falciparum. Although
the compounds are known, they are not known to possess antiplasmodial activity and have different structural
features to current antimalarial drugs. In vitro cytotoxicity screenings showed that the compounds were not toxic
to mammalian cells (CHO and HEPG2) at the concentrations required to kill the parasites. Chemical modification
of a commercially available analogue totarol (3), led to 5 new synthetic f)-amino alcohol derivatives of the gene-
ral structure (4), which were tested for in vitro cytotoxicity and antiplasmodial activity. Although the compounds
showed an improved activity and were equally active against drug sensitive (DlD) and resistant (Kl) strains of P.
falciparum, no definite structure-activity conclusions could be made at this stage. Considering their antiplasmo-
dial activity and lack of toxicity, the isolated compounds are promising templates for the development of a novel
group of antimalarial drugs.

~,~~OH/ ~,.F:" ~
SPI~. x(/I

1 2 3

B112 A new branched acylated glycoside luteolin from Mentha x piperita leaves
H.N. Michael; FE Kandil and J. Y. Salib
Chemistry of Tanning Materials and Proteins Department, National Research Centre, Dokki, Cairo, Egypt

Mentha x piperita (Labiatae) has many medicinal and daily uses; infusion of its leaves is stomachic, aphrodisiac,
carminative, appetizer especially when mixed with tea (l). In the past ten years, there have been several studies
on the flavonoid constituents of family Labiatae (2,3). The 5,6-dihydroxy flavone and free flavone aglycones were
isolated from Mentha x piperita (4,5). The aqueous acetone extract of M. piperita leaves afforded one new fla-
vone glycoside luteolin-7-0-3G (3"" acetyl rhamnosyl) rutinoside besides the known flavonoids: luteolin-7-0-gluco-
side, 7-0-rhamnoside and 7-0-rutinoside with the three aglycones; luteolin, chrysoeriol and diosmetin.
All the above isolated compounds were isolated and purified using different physical and chemical methods and
their structures were elucidated using lH and 13C-NMR spectroscopy.

References: 1. Boulos, L. (1983) Medicinal Plants of North Africa Reference publications, Inc. Michigan 48001, U.S.A. 2.
Tomas-Barberan,F.A. and Wollenweber, E. (1990) Plant Syst Evol., 173: 109.3. Tomas-Barberan,F.A. and Gil, M.I. (1990) Rev.
Latinoam. Quim., 21: 134. 4. Voirin, B. and Bayet, C. (1992) Phytochemistry, 31: 2299. 5. Passannanti, S. etal. (1990)
Fitoterapia 61: 54.
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B113 A new lupane triterpene from Euphorbia port/andica
A.M. Madureira a, C.Serrao a, M. T. Duarte b, M.F.M. Piedade b, J. Ascenso band M.J.U. Ferreira a
a Centro de Estudos de Ci€mciasFarmaceuticas, Faculdade de Farmacia de Lisboa, Av. das For~asArmadas, 1600·083 Lisboa,
Portugal. b Centro de Quimica Estrutural, Instituto Superior Tecnico, Av. Rovisco Pais, 1096 Lisboa, Portugal.

Euphorbia portlandica L., an Euphorbiaceae , is commonly found in the coast of Portugal, especially in sand and
rocks near the beaches. The Euphorbia genus, with more than 1600 species, has been a source of biological
active compounds.
The whole dried plant was extracted with acetone. The acetone extract was suspended in MeOH/H20 and extrac-
ted with n-hexane. Fractionation of the hexane extract yielded a new pentacyclic triterpene alcohol with a lupane
skeleton which was established as 3n-hydroxy-19uH-lup-20(29)-ene (1). The known pentacyclic triterpene gluti-
nol, identified by comparison of its spectroscopic data with those described in the literature (1), was also isola-
ted. The characterisation of the new compound and its acetylated derivative was based on NMR data, including
2D NMR, and mass spectrometry. Its structure and configuration was confirmed by X-ray diffraction analysis,
using Cu radiation. The molecule crystallises in the monoclinic non centrosymmetric space group P2. The com-
pound is an isomer of lupeol with a 3n-hydroxyl group at C-3 and a f1 isopropenyl chain at C-19.
Lupeol and its esters, structurally related with compound 1, are known for their biological activity, namely their
anti-inflammatory and antitumour activities (2, 3, 4).

References: 1. Siddiqui, B.M. et al. (1993) Fitoterapia 64: 339-403. 2. Miles, D.H. et al. (1976) J Pharm Sci 65: 284-285. 3.
Pish, E. et al. (1995) Nature Medicine I: 1046-1051. 4. Geetha, T. et al. (1999) Gen Pharmacol 32: 495-497.

B114 Methoxylated flavones from Artemisia rupestris
S.Halike a.b and P.J. Houghton b

a Xinjiang Uyghur Autonomous Region Institute of Drug Control, 9 South Xinhua Road, Urumchi, 830002, China. b Department
of Pharmacy, King's College London, Franklin-WilkinsBuilding, 150 Stamford Street, London SEI 9NN, UK.

Artemisia rupestris L. (Compositae) is used by the Uyghur people of Xinjiang Uyghur Autonomous Region of
China, for a variety of anti-inflammatory conditions including influenza, dermatitis, measles, burns, hepatitis and
snakebite (1). Previous research on this plant have resulted in isolation of seven known compounds, including fla-
vonoids and sesquiterpenes such as rupestric acid, rupestonic
acid and iso rupestonic acid (2-4). Methanolic extracts of the aerial
parts of air·dried, powdered plant material followed by preparative
chromatography using a polyamide column yielded three com·
pounds. The most abundant compound was identified as 5,3'·dihy·
droxy·6,7,8,4'-tetramethoxyflavone 1, also known as gardenin D, CH30
by UV, MS and NMR spectroscopic methods. These compounds
may possibly contribute to the anti-inflammatory effect, since
several lipophilic flavonoids have been shown to inhibit eicosanoid CH30
synthesis (5). The anti-inflammatory and anti·oxidant screening of
extracts and other constituents is in progress.
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Acknowledgements: The project has been sponsored by The Chinese Scholarship Council.
References: 1. Medicinal Plant of Xinjiang Uyghur Autonomous Region (1975). Urumqi, Xinjiang People's Press. 2. Liu,Y.M., Yu,
D.Q. (1985) Acta Pharm. Sin. 20: 514-516. 3. XU,G.S.,Chen, X.Y.(1988) Acta Pharm. Sin. 23: 122-123.4. Xu, G.S. et al.(1991)
Acta Pharm. Sin. 26: 505-507. 5. Williams C.A et al. (1999) Phytochemistry 51: 417-423.
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8115 A rapid and sensitive LCjNMR method for the absolute configuration determination of two 6-alkyla-
ted a-pyrones at the microgram level
E.F. Queiroz, J.-L. Wolfender, G. Raoe/ison and K. Hostettmann
Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH-l015, Lausanne, Switzerland.

Determination of the absolute configuration at the asymmetric centers of two u-pyrones isolated from Ravensara
crassifolia (Lauraceae) was performed using Mosher's method (1). Conventional analysis of the ester derivatives
by lH NMR was replaced by LCjNMR (2) analysis of the crude reaction mixture. Completion of the reaction was
checked by APCI LCjMS on 5% of the total mixture and LC-l H NMR spectra were recorded on the 95% remai-
ning in the stop-flow mode. The main advantages of this new method are its rapidity and sensitivity. Typically only
a few micrograms have to be injected on-column and no clean-up procedures are necessary. These aspects are
very important in natural product chemistry since often the sample amounts are very limited.
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References: 1. Ohtani, I. et al. (1991) J. Am. Chem. Soc. 113: 4092-4096_ 2. Wolfender, J.-L. et al. (2001) Phytochem. Anal.
11: 1-22.

8116 Chemical constituents of Inula verbascifolia subsp. methanea and I. pseudolimonella (Asteraceae)
growing in Greece. Biological activities
E. Harva/a a, N. Aligiannis a, H. Pratsinis b, A.L. Ska/tsounis a and 1.8. Chinou a
a Dept of Pharmacognosy-Chemistry of Natural products, University of Athens, University Campus of Zografou, GR-15771,
Athens, Greece. b Lab. of Cell Proliferation & Ageing, Institute of Biology, National Center for Scientific Research "Demokritos",
GR-15310, Athens, Greece.

The aerial parts of Inu/a verbascifolia subsp. methanea yielded three new epoxygermacranolides, compounds 1-
3, in addition to the previously known 913-hydroxyparthenolide 4 and the flavonoid apigenin 5. From Inu/a pseu-

dolimonella were also isolated: 9ll-hydroxyparthenolide 4, inusiniolide
6, dammaradienyl acetate 7 and dammaradienol 8. All isolated com-
pounds were identified by means of spectral data (lR, lH NMR, l3C
NMR, HRFABMS and CIDMS).
The in vitro cytotoxic activities of compounds 1-3 were evaluated
against six human solid tumor cell lines. Compounds 1-3 showed the
most potent activity against the three colon cancer and PC-3 androgen
insensitive cell-lines, but moderate one against the MCF-l and LNCaP
cells. Compound 3 was the most active against HCT-116 colon cell line
(IC50, 0.39 ~g/mL). Compounds 1-4, 6-8 were also assayed for their

1: R = COCH2C(CH3)(OH)CH2CH3 antimicrobial activities against six Gram (±) bacteria as well as against
three pathogenic fungi. All the tested compounds showed an interes-
ting profile against Gram (±) bacteria with 4 to exhibit the strongest
antibacterial activity and 8 the strongest antifungal one.3: R = COCH(CH3)CH(OH)CH3
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B117 Synthesis of diterpene glucosides from kaurenoic acid
R. Batista a, J. L. Humberto b and A. B. Oliveira c
a Universidade Estadual do Sudoeste da Bahia, Pra,a Primavera, 40, Primavera, 45.700·000 Itapetinga - BA, Brazil. b Univer·
sidade Federal de Ouro Preto, Rua Diogo de Vasconcelos, 122, 35.400·000 Ouro Preto-MG, Brazil. C Universidade Federal de
Minas Gerais, Faculdade de Farmacia, Av. Olegario Maciel, 2360, 30180-112 Belo Horizonte - MG, Brazil.

The diterpene ent-kaur-16-en-19-oic acid (kaurenoic acid) occurs abundantly in some Brazilian Asteraceae and
Annonaceae species. Several biological activities, such as antiviral, antimicrobial, trypanosomicidal, antiinflama-
tory, anti-hypertensive, miracidicidal and growth hormonal, have been reported for this acid and related com-
pounds 0). Moreover, natural kaurane glycosides such as wedeloside, atractyloside and carboxyatractyloside
have been shown to be as toxic as strychnine causing specific inhibition of ADP-ATP transport through mito-
chondrial membrane 0,2). Aiming to synthetise new potentially bioactive kaurane glycosides, we firstly prepared
the methyl ent-kaur-16-en-19-oate (methyl kaurenoate ester) by methylation of kaurenoic acid. The alcohols ent-
kaur-l 6-en-l 9-01 and methyl ent-17-hidroxi-16,,-kauran-19-oate were obtained by reduction and hydroboration-oxi-
dation of the methyl kaurenoate ester, respectively. The glucosidation of the alcohols, followed by de-O-acetyla-
tion, afforded novel O-glucosyl derivatives. All the obtained compounds were characterized by spectroscopic
methods (lHNMR, 13CNMR, MS).

Acknowledgements: UESB, UFMG.

References: 1. Ghisalberti, LL.1l997) Fitoterapia 68: 303-24. 2. Eichholzer, J.V. et al. (1981) Tetrahedron 37: 1881-91.

Bl18 Lignans from Linum me/etonis
A. Kou/man a, B. Konuklugil band N. Pras a
a Groningen University, Department of Pharmaceutical Biology, GUIDE (Groningen University Institute for Drug Exploration)
Groningen, The Netherlands. b Ankara University, Faculty of Pharmacy, Department of Pharmacognosy, 06100 Tandogan,
Ankara, Turkey.

Lignans constitute a widely distributed class of natural products with a wide range of physiological functions and
of great medicinal importance. Plants belonging to the genus Linum are known to contain lignans 0-5). In the pre-
sent work, the lignans of Linum me/etonis Hand.·Mazz. collected in Turkey were analyzed using a GC-MS method
developed by us (6). Dried and powdered aerial parts of L. me/etonis 0 00 mg) were sonicated with 80 % metha-
nol for 1 h. Then 4 ml of dichloromethane and 4 ml of water were added. The tube was closed, mixed and cen-
trifuged at 1000 g for 6 min. One and a half ml of the organic layer was evaporated, the residue was re-dissol·
ved in 1.5 ml of methanol and subjected to GC·MS analysis, using a WCOT fused-silica CP-Sil 5CB column.
Compounds were identified by comparison of MS and retention times with those of authenticated standards and
also by comparison with published MS data. Seven lignans were identified in the aerial parts of L. meletonis: iso·
justicidin, podophyllotoxin, 6-methoxypodophyllotoxin, polygamain, hinokinin, morelensin and bursehernin. This is
the first report of the lignans from this species, and the four last lignans were not previously described from any
Linum species.

References: 1. Broomhead AJ and Dewick PM (1990) Phytochemistry 29: 3839. 2. Konuklugil B (1997) Bio. Chem Eco. 25:
75. 3. Konuklugil B (1998) Bio. Chem Eco. 26: 795. 4. Van Uden W et al. (1992) J. Nat. Prod. 55: 102. 5. Meagner LP et al.
(1999) J. BioI. Chem. 47: 3173. 6. Koulman A et al. (2001) Planta Med. 67: 858.
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B119 New iridoid glycosides from Rhinanthus glacialis
S. Sturm a, M. Ladumer a, E. Ellmerer-Miiller b, C. Seger C and H. Stuppner a
a Institute of Pharmacy, Department of Pharmacognosy, University of Innsbruck, Innrain 52, A-6020 Innsbruck, Austria. b Institute
of Organic Chemistry, University of Innsbruck, Innram 52a, A·6020 Innsbruck, Austria. C Institute of Pharmaceutical Chemistry
and Pharmaceutical Technology, University of Graz, Universitatsplatz I, A-8010 Graz, Austna.

Rhinanthus glacialis Personn., a widespread herb of alpine meadows, belongs to the family of Scrophulariacae,
which is known for its variety of iridoid glycosides n). This class of compounds proofed not only to be of che-
motaxonomic interest within the Scrophulariaceae (2) but has also shown a broad variety of bioactivities, among
these antimicrobial, antitumoral, hemodynamic, choleretic, hepatoprotective and anti-inflammatory activities (3).
Rhinanthus glacialis has to our best knowledge never been the aim of any phytochemical research attempt. In
this presentation we report on the isolation and structure elucidation of the known iridoid-glycosides melampy-
roside (I), 6'-O-benzoylshanzhiside methylester (2) and the aglycon (5) shanzhigenin methylester (3) and two new
iridoid glycosides namely 6'-O-benzoylmussaenoside (4) and 6'-O-benzoylmelampyroside (5). The structures were
elucidated by utilizing different 10- and 2D-NMR techniques as well as MS and HPLC-MS/MS (ESI).
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References: 1. Hegnauer, R. (1986) Chemotaxonomie der Pflanzen, Band 7. Birkhauser Verlag. Basel, Boston, Stuttgart. 2.
Fikenscher, L.H. et al. (1969) Pharm. Weekbl. 104: 561-5663. Recio, M. C. et al. (1994) Planta Med. 60: 232-234. 4. Takeda,
y. et al. (1993) Phytochemistry 33: 623-625. 5. Guo, S.-J. et al. (2001) Pharmazie 56: 178-180.

B120 Xanthones from Polygala vulgaris
G. Innocenti, S. Dall' Acqua and G. Viola
Dept. of Pharmaceutical Sciences, University of Padova, Via F. Marzolo 5, 35131 Padova, Italy.

With the aim to search for new antitumor agents from plants we considered Polygala vulgaris (Polygalaceae).
Members of Polygalaceae are well known for containing a variety of different chemical constituents, many of
which exhibit significant biological activity. In fact. previous phytochemical investigations on different Polygala
species yielded a large number of different compounds: lignans, xantones and styrylpyrones n, 2).
In the course of our studies, the chloroform extracts from both roots and aerial parts showed activity against
LoVo cell line. Fractionation of the active extracts led to the isolation of several phenolic compounds.
This paper reports the characterization of a new chloroxantone, 7-chloro-l,2,3-trihydroxy-6-methoxyxanthone,
and two polyoxygenated xantones, 1,3-dihydroxy-2,4, 7-trimethoxyxanthone and 4,7-dihydroxy-2,3-methylen-
dioxyxanthone, from the chloroform extract of aerial parts of P. vulgaris. The presence of chloroxantones in hig-
her plants were firstly reported by Hu et al. from Hypericum ascyron (3). Structures of isolated compounds were
elucidated by 10 and 2D NMR techniques including ID TOCSY, HMBC, HMQC, COSY, NOESY and by HR-MS.
Compounds were tested for antiproliferative activity against human intestinal adenocarcinoma cell lines (LoVo)
and its drug resistance sub clone (LoVo!Doxo). As reference compound doxorubicine hydrochloride was used.
The chloroxantone showed the highest activity.

References: 1. Ghosal S. et al. (1974), Phytochemistry, 13,2281-2284.2. Pizzolatti M.G. et al. (2000) Phytochemistry, 55,
819-822. 3. Hu I. et al. (1999) Phytochemistry, 52, 1371-1373.
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B121 Polysaccharides from the lichen Thamnolia vermicularis var. subuliformis
£.S. O/afsdottir a, S. Omarsdottir a and B. Smestad Paulsen b

a University of Iceland, Faculty of Pharmacy, Hagi. Hofsvallagata 53, IS-107 Reykjavik, Iceland. b University of Oslo. Institute of
Pharmacy. Department of Pharmacognosy, P.O. Box 1068 Blindern, N-0316 Oslo, Norway.

About 13500 species of lichens have been described, however less than 100 species have been investigated for
polysaccharide constituents (1). Many polysaccharides from fichens have been found to have immunological activi-
ties (l). The lichen Thamnolia vermicularis var. subuliformis (Ehrh.) Schaer has been shown to contain a complex
heteroglycan with an unusual rhamnopyranosylgalactofuranan structure, which was active in the phagocytosis assay
and anti-complementary assay (2). The purpose of this study is the isolation and structural elucidation of other poly-
saccharides from this lichen.
The polysaccharides were extracted with hot water and 0.5 M NaOH, isolated by ethanol precipitation and dialysis,
chromatographically purified with ion-exchange, gel filtration and preparative HP-GPC. The polysaccharides were
structurally characterized by 1Hand l3C NMR spectroscopy, methanolysis, methylation analysis using GC-MS, enzy-
matic and week acid hydrolysis followed by analysis of oligosaccharides. The molecular weights were determined
by HP-GPC_
In addition to the complex heteroglycan previously described, the T. vermicularis var. subuliformis was shown to con-
tain a gel forming Il-glucan not found in lichens before. The glucan was isolated in about 9% yield from the alkali
extract and was shown to have a (l ....3H3-D-glucopyranosyl backbone with (l .... 6H3-D-glucopyranose sidegroup for
every third unit in the backbone, and a molecular weight of about 67 kD. Two rhamnose containing galactomannans
were isolated from the water extract and shown to have molecular weights about 18kD and 200kD respectively.
In conclusion we find that this lichen produces polysaccharides with unusual structures and besides being of inte-
rest as possible immunostimulators, these new structure could also be of interest from a chemotaxonomical point
of view.

Acknowledgements: Dr. S. Jonsdottlr. Science Institute, University of Iceland, K. Ingolfsdottir, UniverSity of Iceland. Faculty of
Pharmacy.

References: 1. Olafsdottir, E.S.. Ingolfsdottir, K. (2001) Planta Med. 67: 199-208. 2. Olafsdottir, E.S. et al. (1999)
Phytomedicine 6: 273-279

B122 Approach to total synthesis of abietatriene diterpenes isolated from genus Salvia
J.G. Marrero, L. San Andres and J.G. Luis.
Instituto Universitario de Bio-Organica "Antonio Gonzalez". Avenida Astrofisico Francisco Sanchez, 2. 38206 La Laguna, Tenerife,
Canary Islands. Spain.

A member of the Labiatae family, the genus Salvia consists of some 500 species found worlwide. Since ancient
times, many species of the genus have been credited with medicinal properties (l,2), and thus reward investi-
gation. Salvia extracts have shown interesting biological activity as antibacterial (3) and antioxidant (4). Some
abietane diterpenes isloated from the endemic Canary Island plant Salvia canariensis L. have shown interesting
antimicrobial and cytotoxic activities (5,6). Many of these compunds are isolated from the extract of the plant in
very low quantities. We have interested in the synthesis of these type of diterpenes and their related compounds.
We describes the transformation of carnosol in the already known compounds rosmanol (7), rosmaquinone, 7-
methoxyrosmanol, 7-ethoxyrosmanol (8), galdosol (9) and epirosmanol (l0).

EtONa/EtOH
r.t.. Ar

NaHCCl:J(aq)/Me,cO PCC/CH,CI,
r.t. rosmanol r.t.

MeONa/MeOH
7-methoxyrosmanol

7-ethoxyrosmanol

carnosol
H,OiNaHC03(aq)

Me,CO
r.t.

rosmaquinone

galdosol + rosmaquinone

jNaBHJMeOH

epirosmanol

r.LAr

Acknowledgements: We thank to FEDER(Grant NQIFD97-0703-C02-01) and the CYTED Project IV.ll for financial support.
References: 1. Chang. H.M. and But. P.P.H.(1986) Pharmacology and Applications of Chinese Matena Medica. World Scientific
Publishing. Singapore. 2. Scott, G. (1985) Chem. Br., 648. 3. Ikram, M. and Haq, I. (1980) Fitoterapia 51: 231. 4. Inatami, R.
et al. (1983) Agric. BioI. Chem. 47: 521. 5. Gonzalez, A.G. et al. (1989) Biochem. Syst. Ecol. 17: 293. 6. Moujir, L. et al. (1993)
Phytochemistry 34: 1493.7. Gonzalez, A.G. et al. (1985) Phytochemistry 24: 1853.8. Gonzalez, A.G. et al. (1989) Can. J.
Chem. 67: 208. 9. Gonzalez, A.G. et al. (1971) Experientia 29: 1471. 10. Inatani, R. and Nakatani, N. (1984) Agric. BioI. Chem.
48: 2081.
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B123 Phenolic and terpenic compounds from Sideritis stricta Boiss. & Heldr. apud Bentham
F.P. Sahin a, D. Tasdemir b, N. Ezer a and I. C;;ali$b

a Hacettepe University, Faculty of Pharmacy, Department of Pharmaceutical Botany, 06100, Ankara, Turkey. b Hacettepe
University, Faculty of Pharmacy, Department of Pharmacognosy, 06100, Ankara, Turkey.

The genus Sideritis L. (Lamiaceae) is represented by more than 150 species which are distributed especially in
the Mediterranean region (1). In Turkish flora, 46 Sideritis species are known (2) and some of them are used in
traditional medicine and as herbal tea (3). In this study, we have investigated the acetone extract of an endemic
species, Sideritis stricta Boiss. & Heldr. apud Bentham, on which no previous phytochemical study has been
reported. By employing a combination of chromatographic methods (VLC, MPLC, Si gel CC, Sephadex LH·20 and
Polyamide CCl a phenylethanoid glycoside, verbascoside, two flavonoids with acetylated sugars, isoscutellarein
7·().[ 6"'·().acetyl·11·0·allopyranosyl·(1 ....•2)l-!)·0·glucopyranoside and isoscutellarein 7·()'[6"'·().acetyl·I)·0·allopyra·
nosyl·(1 ....•2)]·6"·().acetyl·I)·0·glucopyranoside and five kaurene type diterpenes, sideridiol, isosidol, sidol, isoline·
arol and linearol were isolated. The structures of the compounds were elucidated by 10· and 20· NMR techniques
(lH, 13C, OEPT·135, OQF·COSY, HMBC, HSQC, HSQC·TOCSY, HSQC·NOESY) and HRMS. Isoscutellarein 7·()'[6"'·
().acetyl·I)·0·allopyranosyl·(1 ....•2)]·6"·().acetyl·li·0·glucopyranoside is being reported from the genus Sideritis for
the first time.

References: 1. Obon de Castro, C., Rivera Nunez, D. (1994) A Taxonomic Revision of the Section Sideritis (Genus Sideritis)
(Labiatae). Berlin·Stuttgart. 2. Aytac, Z , Aksoy, A. (2000), Flora Mediterranea, 10, p. 181-4. 3. Baytop, T. (1999) Therapy with
Medicinal Plants in Turkey (Past and Present). Nobel TIp Kitabevlen, Istanbul p.193, p.375.

B124 Flavonoids and caffeetannins from Mentha piperita leaves and Thymus serpyllum herb
I. Fecka and W. Cisowski
Department of Pharmacognosy, Wroclaw Medical University, pI. Nankiera 1, 50·140 Wroclaw, Poland. E·mail:
izabela@bf.uni.wroc.pl

Caffeetannins called also labiataetannins having caffeoyl group in their molecules, are represented by rosmarinic acid
and other caffeoyl or dihydrocaffeoyl derivatives. Rosmarinic acid, consisting of two phenylpropanoid units, is widely
distributed in the family Lamiaceae. Caffeic acid trimers and tetramers of related structures and glycosides of flava·
nones and flavones have also been found in some Lamiaceae plants (1·3). Mentha piperita L. and Thymus serpyllum
L. are popular medicinal herbs in Europe which have been used as spasmolytic, carminative, and cholagogue drugs
and as spices in a variety of food preparations since ancient times. The volatile oil yield of both taxa is 0.54% (2).
Other constituents like polyphenols have been less characterised. Subsequent separation of the aqueous acetone
extracts from the dried aerial parts of both analysed species on octadecyl, Sephadex LH20 and silica gel columns
led to the isolation of 5 flavonoid glycosides and 2 caffeetannins: eriodictyol 7·().rutinoside (eriocitrin), luteolin 7·().ruti·
nos ide, hesperidin, diosmin, luteolin 7·().glucuronide, rosmarinic acid and salvianolic acid K. Structures of identified
compounds were elucidated by chemical methods (mainly co-chromatography, hydrolytic degradation, melting point)
and spectroscopic techniques (UV, MS, 10 and 20 NMR)(3). Using Rp·HPLC we revealed that the peppermint tea gives
polyphenols in a high amount. Eriocitrin has been recognised as a main constituent in concentration 3.0-15.3%. The
second compound is luteolin 7·().rutinoside in 0.7·3.3%. Hesperidin and diosmin, which are 4'·().methylated derivati·
ves of previous flavanone and flavone glycosides, occur in a small amount about 0.l-O.6%. The concentration of ros·
marinic acid ranged from 0.l·0.85%. In contrary, serpyllum herb supplies caffeetannins about l.8·4.3% and luteolin
7·().glucuronide as a predominant flavonoid in concentration 0.6-l.1 %. Based on the qualitative and quantitative
results we can conclude that these popular medicinal plants besides an essential oil provide us also flavonoid glyco-
sides and caffeetannins as active principles.

References: 1. Hegnauer, R. (1989) Chemotaxonomie Der Pflanzen, Brikhauser Verlag, Basel. 2. Janicsak, G. et al. (1999)
Biochem. Syst. Ecol., 27, 733·738. 3. Inoue, T. et al. (2002). BioI. Pharm. Bul., 25, 256·259.
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B125 New sterol glycosides from Ajuga sa/icifo/ia
P. Akbava, I. C;;all$b, J. Heilmann a and O. Sticher a
a Department of Applied BioSciences, Institute of Pharmaceutical Sciences, Swiss Federal Institute of Technology (ETH) Zurich.
Winterthurerstr. 190, CH-8057 Zurich, Switzerland. b Department of Pharmacognosy, Faculty of Pharmacy, Hacettepe University,
TR-06100 Ankara, Turkey.

In the flora of Turkey the genus Ajuga L. is represented by 11 species (1) some of which are traditionally used in
wound healing, as diuretic as well as against diarrhea and high fever (2). Previously we reported the isolation and
structure elucidation of ionone and iridoid glycosides (3), and novel sterol glycosides (4) from the aerial parts of
Ajuga sa/icifolia, collected from Ankara. Further investigations on the dichloromethane extract of the title plant by
VLC (silica gel, RP-18), subsequent CC (silica gel), and HPLC (RP-18) resulted in the isolation of three new sterol
glycosides (1-3). The structures of the compounds were elucidated by one and two dimensional NMR techniques
(lH, 13C, 13C/DEPT, DQF-COSY, HMBC, HSQC, HSQC-TOCSY, ROESY) and high resolution mass spectrometry.

:: Roo!!
_l R:o/f-,:!uC"\<.;

References: 1. Davis, P.H. (! 982) Flora of Turkey and the East Aegean Islands, Edinburg, p.7. 2. Baytop, T. (!984) Therapy
with Medicinal Plants (Past and Present), Istanbul University Publications, Istanbul, p.298. p.416. 3. Akbay. P.et al.(2000) lonone
and Iridoid Glucosides from Ajuga salicifolia, Abstract No. PIA/OI, 48th Annual Congress of the SOCietyfor Medicinal Plant
Research. September 3-7, Zurich. Switzerland. 4. Akbay, P. et al. (2002) Helv. Chim. Acta (in press).

B126 Quinolizidine alkaloids from the curare plant C/athrotropis g/aucophylla
A.L. Sagen, J. Gertsch, J. Heilmann and O. Sticher
Department of Applied BioSciences. Institute of Pharmaceutical Sciences, Swiss Federal Institute of Technology (ETH) Zurich,
Winterthurerstr. 190. CH-8057 Zurich, Switzerland.

Clathrotropis is a small genus of the Fabaceae family, with 6 species endemic to the tropical South America. C.
g/aucophylla Cowan was collected in the rainforests of the upper Orinoco in Venezuela in 1999 during ethnobo-
tanical fieldwork among the Yanomami Amerindians. The ethnobotanical investigation has revealed that C. g/au-
cophylla is of great importance among the Yanomami, the seeds playing a significant role in alimentation, and
the bark being used as ingredient of curare arrow poison.
A new quinolizidine alkaloid, (-)-13n-hydroxy-15,,-(1-hydroxyethyl)-anagyrine ((-)-clathrotropine), was isolated from
the alkaloid extract of C. g/aucophylla bark. together with eleven known quinolizidine alkaloids: (-)-Iupanine, (-)-6n-
hydroxylupanine, (+)-5,6-dehydrolupanine, (-)-anagyrine, (-)-thermopsine, (-)-baptifoline. (-)-epibaptifoline, (_)_
rhombifoline, (-)-tinctorine, (-)-cytisine and (-)-N-methylcytisine. The isolation and structure elucidation have been
performed with the aid of chromatographic (TLC, HPLC and CCl and spectroscopic (UV and lD/2D NMR)
methods, and mass spectrometry.
It is known that quinolizidine alkaloids have toxicological and pharmacological activities. They interact with ACh
receptors as agonists and some inhibit Na+ and K+ channels, which might lead to respiratory paralysis and ven-
tricular arrest at high dosis (1,2). This suggests that C. g/aucophylla is an active component in the curare. To our
knowledge this is the first time quinolizidine alkaloids have been isolated from an arrow poison ingredient. It is
also the first report on C/athrotropis species being used in arrow poison.

References: 1. Wink. M. (!998) Alkaloids: Biochemistry, Ecology. and Medical Applications. Plenum Press. New York and
London. 2. Kinghorn, A.D. and Balandrin. M.F. (! 984) Alkaloids: Chemical and Biological Perspectives. John Wiley & Sons. New
York.
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B127 Isolation and structure elucidation of alkaloids from Consolida orientalis
Zs. Hajdu a, J. Hohmann a, P. Forgo b, E. Varga a and I. Mathe a
a Department of Pharmacognosy, University of Szeged, Eatvas u..6, H·6720 Szeged, Hungary. b Department of Organic
Chemistry, University of Szeged, D6mter 8, H·6720 Szeged, Hungary.

Diterpene alkaloids have attracted considerable interest because of their complex structure, interesting che·
mistry, and noteworthy physiological effects. This specific type of alkaloids occurs in certain species of the
Ranunculaceae, Garryaceae, Compositae, Saxifragaceae, and Rosaceae. Structurally, two categories of com·
pounds can be differentiated: the highly functionalized CI9 norditerpenoid alkaloids, and the C20 diterpene alka·
loids with two or three oxygen functions. Norditerpene alkaloids have been found to exert antiinflammatory, anal·
gesic and various cardiovascular effects, and also inhibitory activity against acetylcholinesterase.
In the course of a search for biologically active compounds from Hungarian Ranunculaceae species, we have exa·
mined the alkaloidal constituents of Consolida orientalis (Gay) Schrbdiger, a species widely distributed in the
Iberian peninsula and in south·eastern parts of Europe, and occurring abundantly in south·eastern Hungary.
Previous phytochemical studies demonstrated the occurrence of Iycoctonine type alkaloids in C. orientalis collec·
ted in Spain and in Turkey.
The present paper reports the isolation and structure elucidation of a new norditerpene alkaloid, 18·demethylpu·
bescenine, together with four known compounds, 14·demethyltuguaconitine, takaosamine, gigactonine and del·
cosine, obtained from a Hungarian population of C. orientalis. The compounds were isolated from the methano·
lic extract of the whole fresh plants using combined chromatographic methods. Extensive NMR studies, including
IH,IH COSY, HSQC, HMBC and NOESY experiments, resulted in complete and unambiguous IH assignments of
all compounds and the reassignment of some 13C NMR chemical shifts for previously known compounds.

Acknowledgemets: This work was supported by grants OTKA T035200, OTKA T038390, FKFP 0024/2001, and ETT
11503/2001.

B128 Biogenetically diverse secondary metabolites from the fungus Aspergillus versicolor isolated from the
marine sponge Xestospongia exigua
R. Ebel a, W.H. Lin band R.A. Edrada a
a Institut fur Pharmazeutlsche Biologie. Heinrich·Heine·Universitat Dusseldorf, Universitatsstr. 1, Geb. 26.23, 40225 Dusseldorf,
Germany. b National Research Laboratories of Natural and Biomimetic Drugs, Peking University, No. 38 Xueyang Road, 100083,
Beijing, Peoples Republic of China.

In the search for new bioactive compounds from the sea, increasing attention is being given to microorganisms
such as bacteria and fungi as potential sources of new natural products (1,2). Recent examples for secondary
metabolites from marine sponge·derived fungi discovered by our own group include microsphaerones A and B
(3), novel '{'pyrones from Microsphaeropsis sp. (isolated from the sponge Aplysina aerophoba), while a previous
examination of the same fungus yielded inhibitors of protein kinases, namely betaenone derivatives and anthra·
quinone congeners (4).
In the present study, we examined an isolate of the fungus Aspergillus versicolor which we obtained from the
marine sponge Xestospongia exigua collected in Indonesia. Following cultivation in a sea water based medium,
six derivatives of 4·methoxy·2,6,7·trimethyl·l,4·dihydro·2H·3,5·dioxa·phenanthren·8·one named aspergiones A to
F as well as aspergillitine (2,6, 7·trimethyl·5·oxa·3·aza·phenanthren·8·one), representing novel angular tricyclic
chromones were obtained from the mycelia and culture filtrate. Aspergillitine is one of the rare examples in natu·
re of fungal·derived polyketides in which a nitrogen atom instead of an oxygen is incorporated into a heterocy·
clic system. Further investigation of the same fungal strain yielded a series of nine structurally unusual C21 ter·
penoids derived from 3·hexanoyl·6·hydroxy·l, l·dimethyl·l,4a, 9, 9a·tetrahydro·2·oxa·fluorene·5·carbaldehyde
(aspergillones A to D) and 4·hydroxy·l·[5·hydroxy·2·(3·methyl·but·2·enyl)·phenylj·non·l·en·3·one (asperones A to E),
respectively, which apparently share a common biogenetic origin.
The structures of the new natural products were established based on extensive one and two dimensional NMR
spectroscopic studies PH, 13C, COSY, HMQC, HMBC, NOE difference spectra) as well as on mass spectral analy·
SIS.

References: 1. Faulkner, D.J. (2001) Nat. Prod. Rep. 18: 1·49.2. Pietra, F. (1997) Nat. Prod. Rep. 14: 453-464. 3. Wang, C.'
Y. et al. (2002) J. Nat. Prod. 65: 772·775.4. Brauers, G. et al. (2001) J. Nat. Prod. 64: 651·652.
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8129 Semiquantitative detection of antialgal activities in a TLC plate based bioassay
R.-B. Volk and W. Blaschek
Institute of Pharmacy, Department of Pharmaceutical Biology, University of Kiel, Gutenbergstr. 76, 0-24118 Kiel, Germany.

The aim of our efforts was to develop a test system for the detection of cyanobacterial growth inhibitors extrac-
ted from microalgal culture media.
The separation of the complex composed culture media extracts was done by TLC. To simplify the screening on
substances with antialgal activity, different alive microalgae were sprayed directly onto the TLC plates. Within 1-
2 days active compounds led to significant zones of inhibition clearly recognizable in the removement of the
green colour of the alga.
We found several unicellular and filamentous cyanobacteria being suitable as test organisms, namely
Chroococcus minutus, Nostoc carneum, Nostoc insulare, Spirulina laxissima, Synechocystis aquatilis and a
Synechococcus species. Conditions for suitability were sensitivity against active compounds and usability of the
microalgal suspension as spray reagent.
When different concentrations of one culture media extract were tested, differences in the zones of inhibition (cle-
arness and diameter) resulted dependend on substance concentration. Therefore this assay is suitable for semi-
quantitative rating of the concentration or activity of separated substances in complex composed extracts.

8130 A simple method to increase the yield of phycobiliproteins in cultures of cyanobacteria
R.-B. Volk, P. Pohl and W. Blaschek
Institute of Pharmacy, Department of Pharmaceutical Biology, University of Kiel, Gutenbergstr. 76, 0-24118 Kiel, Germany.

Cyanobacteria are well known as a source of different natural products such as (polyansaturated) fatty acids, vita-
mins, proteins and phycobiliproteins (PBPs). PBPs (a special group of photosynthetic pigments) are of commer-
cial interest, because they can be used as natural dyes in food, drug and cosmetic industries replacing synthe-
tic pigments, as highly sensitive fluorescent reagents in diagnostic tests, bioassays and others (1).
The production of PBPs in cyanobacteria depends on the cultivation conditions of the microalgae, especially on
the nitrogen content of the medium and the light intensity (2).
The aim of our studies was to create a simple cultivation method, which led to higher amounts of PBPs in cultu-
res of cyanobacteria.
Cultivation of cyanobacteria in closed systems under conditions developed for optimal growth led to high
amounts of biomass but low percentage of PBPs. To increase the yield of PBPs in these cultures, a special tre-
atment was developed based on the knowledge of the dependence of PBP production on specific cultivation con-
ditions: Addition of nitrogen (+ 0.025% KN03) and transfer of the culture into complete darkness, both some
hours before harvesting the culture. This simple treatment resulted in an increase of PBP-content in the range of
15-50% which was achieved within 8-16 hours.

References: 1. Becker, E.w. (1994) Microalgae - Biotechnology and Microbiology. Cambridge Studies in Biotechnology 10.
Cambridge University Press. 2. Volk, R.-B.(1996) Dissertation. University of Kiel, Germany.
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B131 Complementary chromatic adaptation in the cyanobacterium Chroococcus minutus
R.-B. Volk, P. Pohl and W. Blaschek
Institute of Pharmacy, Department of Pharmaceutical Biology, University of Kiel, Gutenbergstr. 76, 0-24118 Kiel, Germany.

Besides of the photosynthetic pigments chlorophyll-a and carotenoids, cyanobacteria contain phycobiliproteins
(PBPs) as accessory pigments. PBPs almost close the light-energy gap left by chlorophyll-a and the carotenoids,
allowing the algae to use solar radiation more efficiently. The prosthetic groups (phycoerythrobilins or phycoc-
yanobilins) determine the colour and absorption spectra of the different PBPs (1). Only some of the cyanobacte-
ria, containing blue phycocyanin (PC) and red phycoerythrin (PE), can specifically modulate their content of PBPs
to a change of the spectral quality of the light. These species have been classified in two groups: Species of
group I can only alter their PE content, whereas species of group II can adjust both their PC and PE content (green
light promoting the synthesis of PE and red light that of PC) (2).
In our studies we found Chroococcus minutus (KOtzing) Nageli, an unicellular cyanobacterium, being able to
modulate its PBP content in dependence of spectral light quality as follows:
When cultivated under red light, C. minutus produced more PC relative to PE. When C. minutus was cultivated
under green light, no significant difference in the PC/pE ratio to a white light culture became obvious. Therefore
we propose to classify C. minutus to the group of cyanobacteria, which can only alter their PE content.

References: 1. Rowan, S.K. (! 989) Photosynthetic pigments of algae. Cambridge University Press. 2. Tandeau de Marsac, N.
(1991) Chromatic Adaptalion by Cyanobacteria. Cell Culture and Somatic Cell Genetics of Plants, Molecular Biology of Plastids
and Mitochondria, 7 b. Academic Press. Inc. San Diego. 417·446.

B132 An immersion bioautography assay for compounds possessing antimicrobial activity of marine lichen
A.Mohankumar, and Renu S.Geroge
Department of Microbiology, Maharaja College for Women, Perundurai 638 052, India (moniver@satyam.net.in).

In the search for bioactive principles from Marine natural products, the biological activites of lichens found in man-
groves is still unexplored aspect of pharmacognosy. We examined Roccella montagnei a mangrove lichen for anti·
microbial substances by bioautographic assay using Bacillus subtilis as the indicator. The biomedical potentials
of lichens have been known to man since immemorial time. Growth inhibition using hole plate and agar disc dif·
fusion assays were determined against three gram positive and seven gram negative bacteria and two fungi. In
successive extracts, the chloroform and ethyl acetate of R. montagnei showed maximum activity against Serratia
sp. Chloroform extracts showed high inhibition against Proteus vulgaris. Methanol, ethylacetate, butanol, chloro·
form and ethanol extracts of R. montagnei inhibit all the tested bacteria. However, butanol extracts showed high
inhibition against Mycobacterium smegmatis followed by acetone extracts showed against Vibrio cholera in the
disc method. But in the hole plate method butanol extracts showed high inhibition against Pseudomonas aerugi·
nosa and the lipid extracts showed complete inhibition against Aspergillus niger. Among the ten bacteria and two
fungi tested , the column chromatographic fractions 2nd, 6th, 8th and 9th showed high inhibition against
Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella pneumoniae and Bacillus subtilis. Due to the anti-
bacterial activity found in the marine lichen we have extended the study in bioautography for detection of com-
pounds. The TLC bioautogram of R. montagnei, the 8th and 9th fraction showed antibacterial compound with high
inhibition and also showed bactericidal activity. These compounds were analysed by gas chromatography.

Acknowledgments: We thank our chairman, Thiru K. Paramasivam and the Correspondent Mr. P. Sathyamoorthy of our institu·
tion for their continuous encouragement. Our Principal, Mrs.R.lndralekha, Prof. Dr. A. Subramanian, Singapore, Prof. Dr. K.
Kathiresan, Dr. P. Puspangodan, Director, NBRI, Lucknow, Dr. J. L. Rios of Spain, Dr. Kobus Eloff of South Africa for their valua-
ble advice and suggestions. Dr. E. Arunnan and Mr. Rajaakumar of Indian Institute of Science for GC analyses.
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8133 Comparison of the anti-inflammatory properties of farmed and wild Stichopus mollis sea cucumber
A. Harris a, G, Slim a, G, Moraes a and p, Northcote b

a Industrial Research Limited, PO Box 31·310, Lower Hutt, New Zealand. b Victoria University, PO Box 600, Wellington, New
Zealand.

Digestion, extraction and analysis of farmed and wild Stichopus mol/is was carried out to assess any differences
between the two materials, and to identify any novel bioactives.
Farmed material was obtained from an aquiculture research centre and wild material was acquired from a com·
mercial fishery source. Both samples were digested with papain; high molecular weight materials isolated by
dialysis and freeze dried to produce a fibrous material that demonstrated anti·inflammatory properties. Pepsin
and Autolyse (kiwifruit enzyme) were also assessed with this outlined procedure (1).
An extraction of the glycosaminoglycan·like constituent of farmed Stichopus mol/is was carried out by acetone
extraction followed by papain digestion and ethanol precipitation (2). The extract was assessed for anti·inflam·
matory activity and showed improved anti·inflammatory properties above the initial digest only samples. Anti·
inflammatory assessed in either a rat paw odema or polyarthritis model, or in a neutrophil bioassay.
Finally, biomass extraction with methanol of both farmed and wild Stichopus mol/is was carried out and the
extract separated on reverse phase with varying polarity elution carried out. Fractions were then assessed by
NMR and TLC.
Variations between the two samples from extraction, TLC, NMR and bioactivity assessment were observed which
suggest that there are significant differences in the two Stichopus mol/is sources.

Acknowledgements: Eastland Marine Ltd, Wellington Medical School, Mr A Morgan, and Mr J Cave.

References: 1. Harris, A., Slim, G. 12002) Sea cucumber extraction. Provisional Patent. New Zealand. 2. Mourao, P. Vieira, R.
(1988) J. Biochem. 263: 18176·18183.

8134 Total synthesis and antimicrobial activity of (5Z,9Z)-5,9-hexadecadienoic acid
N.M. Carbal/eria, JE. Betancourt, JL Rodriguez and FA Gonzalez
Department of Chemistry, University of Puerto Rico, Rio Piedras Campus, PO Box 23346, San Juan, Puerto Rico 00931·3346.

The c,.5,9·diunsaturation is not common in natural fatty acids. Most known examples are of marine origin, in par·
ticular arising from the phospholipids of sponges, where the (5Z,9Z)·5,9·hexacosadienoic acid predominates (1).
Another interesting example of a naturally occurring c,.5,9 fatty acid is the shorter·chain analog (5Z,9z)·5,9·hexa·
decadienoic acid, which was originally reported from the cellular slime mold Dictyostelium discoideum, but later
identified in several marine sponges (2). Work from our laboratory with the iso-branched analog (5Z,9Z)·14·
methylpentadeca·5,9·dienoic acid revealed that the compound is antimicrobial against pathogenic Gram'positive
bacteria, such as Staphylococcus aureus, but inactive against Gram·negative bacteria (3). Therefore, the ques·
tion arises as to the antimicrobial potential of the normal·chain (5Z,9z)·5,9·hexadecadienoic. For this purpose we
developed two synthetic routes for the (5Z,9Z)·5,9·hexadecadienoic. In one approach a four·step synthesis was
developed starting from 2·(2·bromoethyl)·1 ,3·dioxolane which was based on acetylide coupling to generate the
c,.9 double bond and Wittig coupling to generate the c,.5 double bond (4). However, this methodology afforded a
10: 1 mixture of the 5Z and 5E isomers. The second approach, although longer (six steps), only afforded the
(5Z,9Z)·5,9·hexadecadienoic and it was based on a double acetylide coupling starting with 1,5·hexadiyne. The
title compound displayed antimicrobial activity, specifically against Gram·positive bacteria such as
Staphylococcus aureus (MIC 0.2 ~mol/ml) and Streptococcus faecalis (MIC 0.08 ~mol/ml). It was not, however,
active against such Gram·negative bacteria as Escherichia coli. Hexadecanoic acid (16:0) showed no activity (MIC
> 100 ~gjml) against any of these four microorganisms.

Acknowledgements: This work was supported by a grant from the National Institutes of Health (grant no. S06GM08102).

References: 1. Djerassi C. (1991) Acc. Chem. Res., 24, 69·75. 2. Carballeira N.M., Maldonado L. (1986) Lipids, 21: 470·471.
3. Carballeira, N.M. et al. (1997) J. Nat. Prod., 60: 502·504. 4. Carballeira, N.M. et al. (1999) Chem. Phys. Lipids, 100: 33·40.
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8135 New active compounds from the soft coral Muricea c.f. austera (Gorgonaceae, Plexauridae)
J.I. Murillo·Alvarez and R. Encarnaci6nDimavuga
Univer5idad Autonoma de Baja California Sur. Departamento de Agronomia. A.P. 19·B, La Paz, B.C.S. C.P. 23080. Mexico. e·
mall: rosalba@uabcs.mx.

The pacific gorgonian Muricea c.f. austera (Plexauridae) was selected for study, because of the antibacterial acti-
vity shown (1). The specimen (l.52 kg) was extracted with methylene chloride:methanol (7:3), 2.5 Lx3 at room
temperature and then the extract concentrated. This extract (72 g) was suspended in the same solvent mixture
(200 mLx3) and the supernatant after concentration (45.3 g) was chromatographed on a silica gel column with
hexane, hexane:toluene (1:1), toluene 100%, toluene:ethyl acetate (1:1), ethyl acetate 100 %,and methanol: H20
(1:1) to give 6 fractions. Fraction 4 (l.34 g) was crystalized with methanol to yield 83 mg of pregna·5-ene-
311,20u,21·triol previously reported (2) which was active against Bacillus subtilis and Sthaphy/ococcus aureus at
250 ~gjdisc. Fraction 5 (400 mg) from several chromatographic column and HPLC gave two new pregnane deri-
vatives: 3Ii·O·(li-D·glucopyranosyl)·pregna·5,20-diene (7.0 mg) and 3·li-D-(6'-O-acetyl-II·D·glucopyranosyl)-pregna-
5,20-diene (7.4 mg).

Acknowledgment: Authors thank CONACYTIRef. No. 34984-E) for financial support and Dr. William Fenical for the facilities pro-
vided for the determination of the chemical structure.

References: 1. Encarnacion-Dimayuga R. et al. (2000) Pharm. Biology 38, 1-6. 2. Gustafsson, J. A. and Stengerg, A. (1971)
Eur. J. Biochem. 22, 246-256.

8136 Studies on the structures of the exopolysaccharides produced by the cyanobacteria Nostoc insulare,
Chroococcus minutus and Synechocystis aquatilis
K. Venzke, B. Classen, R.-B. Volk and W. Blaschek
Pharmazeutisces Institut der Universitat Kiel, Abt. Pharmazeutische BlOlogie, Gutenbergstr. 76, 24118 Kiel, Germany.

Some cyanobacteria are known for producing exopolysaccharides at a high level. (1) These are of great interest
for example as thickeners, antitussiva or immunstimulants. (2) One exopolysaccharide each from Nostoc insula-
re, Chroococcus minutus and Synechocystes aquatilis was isolated and purified from 8L-Batch cultures. Studies
on the composition and structure were carried out by derivatization, gas chromatography and mass spectro-
metry. Furthermore the molecular weight was determined by size exclusion chromatography. The results show a
high variability of the different exopolysaccharides in sugar composition and type of linkage. Interestingly many
uncommon sugars were found. Especially in the exopolysaccharide from Chroococcus minutus methylated
monosaccharides were dominant. A short characterization of the exopolysaccharides is given in the table below.

Cyanobacteria Molecularweight Sugar composition
Chroococcus minutus 995 kD Glucose, Galactose, 6-Desoxy·2-0-methyl-hexose

2-0-methyl-hexoses, 3·0·Methyl-hexose
Glucose, Arabinose,3-0·Methyl-pentose
Fucose, Arabinose

Nostoc insulare
Synechocystis aquatilis

1081 kD
996 kD

References: 1. Schwart, R. (1990) Ind. J. Microbial. 5: 113-124. 2. De Phillips, R. (1993) App. A. Envir. Microbial. 64/3: 1130-
1132.
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8137 New cytotoxic cembranoid diterpenes from the soft corals Nephthea sp. and Sarcophyton sp.
H. Gross, S. Kehraus, M. Nett, G.M. Konig, and A.D. Wright
Institute for Pharmaceultcal Biology, University of Bonn, Nussallee 6,53115 Bonn, Germany.

Two soft corals, Nephthea sp. and Sarcophyton sp., collected from the Fiji Islands and the Great Barrier Reef
were investigated. After extraction with CH2CI2 and MeOH, the organic extracts of the two soft corals were eva·
luated for biological activity. Simultaneous with these assays, investigation of the secondary metabolite chemistry
of the samples was started. Chromatographic separation of the extracts using normal and CI8 reversed phase
VLC, SPE, and HPLC yielded three new cembranes from the Sarcophyton sp. (1-3), and two new seco·cembra·
noid acetates from the Nephthea sp. (5 and 6), together with the known compounds sarcoglaucol (4) and decar·
yiol. All structures were elucidated using IR, UV, EI·MS, IH·NMR and 2D·NMR techniques (HSQC, H,H·COSY and
HMBC). Among the numerous cembra no ids already isolated from coelenterates compounds 1, 2, and 3 repre·
sent rare examples of cembranoids functionalized at C·19. Compounds 1, 3, and decaryiol were found to be
cytotoxic towards several tumor cell lines (G15ovalues ranged from 0.15 to 8.6 ~g/ml).

HO

)=0
1 R1,R2, R3= H
2 R1,R2=0, R3= H
3 R1,R2=0, R3= OH
4 R1,R2=H, R3 = OH

5 R1 = H, R2 = H-C=O
6 R1 = H·C=O, R2 = H

8138 New and biologically active imidazole alkaloids from two sponges of the genus Leucetta
H. GroSS", S. Kehraus a, G.M. Konig a, G. Woerheide b and A.D. Wright a
a Institute for Pharmaceutical Biology, University of Bonn, Nussallee 6, 53115 Bonn. Germany. b Queensland Centre for
Biodiversity, Queensland Museum, P.O.Box 3300, South Brisbane, Qld 4101, Australia.

Chemical investigation of two sponges, Leucetta chagosensis and Leucetta cf chagosensis, collected from the
Great Barrier Reef and the Fiji Islands, respectively, has led to the isolation of three new imidazole alkaloids (1-
3), along with the known compounds isonaamine B (4) and naamine A (5). The structures of the new compounds
(1-3) were elucidated by employing spectroscopic techniques (NMR, MS, UV, and IR). The structures of the known
compounds 4 and 5 were determined by comparison of their IH and l3C NMR spectroscopic data with publis-
hed values. Compounds 1 and 2 were found to be cytotoxic towards several tumor cell lines (G150values ranged
from 1.3 to 7.0 ~g/mL).
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B139 peR based screening approach for the assessment of secondary metabolism in cyanobacteria
D. Miiller, I.M. Molitor, A.D. Wrigh and, G.M. Konig
Institute for Pharmaceutical Biology, University of Bonn, Nussallee 6, 53115 Bonn, Germany.

Cyanobacteria are a rich source of secondary metabolites, in particular non-ribosomal peptides and polyketides
(1). Cyanobacterial metabolites of this type not only exhibit a fascinating range of structural diversity, but also
represent natural products with many interesting bioactivities; e.g. antibacterial, antifungal, antiviral and cytoto-
xic. Polyketide synthases (PKS) and non-ribosomal peptide synthetases (NRPS)' which are responsible for the
biosynthesis of these polyketides and peptides, form large multi-enzyme complexes with a modular structure.
Fifteen cyanobacterial strains from the genera Synechocystis, Nostoc, Scytonema, Tolypothrix, Oscillatoria,
Plectonema and Fischerella were screened in an extended PCR study. Degenerate PCR primers were designed
on the basis of conserved sequence motifs of PKS and NRPS (2). While the NRPS derived primers yielded gene
ampilcons of the expected size from only one Fischerella strain, PKS fragments could, however, be amplified and
sequenced from several cyanobacterial strains. Positive results from the PCR screening indicate the presence of
the corresponding biosynthetic gene clusters in these cyanobacterial strains and provide valuable information
about their metabolic potential.
In addition to this screening approach, the filamentous cyanobacterium Plectonema sp., which was found to be
PKS-positive, was further investigated chemically. NMR spectroscopic measurements made with HPLC fractions
of a methanol extract of this cyanobacterium indicated some fractions to have a high polypeptide content. From
the NMR and MALDI-TOF data of these fractions it was possible to speculate that the peptides are composed of
15 to 20 amino acids.

References: 1. Dittmann. E. et al. (2001) Appl. Microbiol. Biotechnol. 57: 467-473. 2. Beyer. S. et al. (1999) Biochim. Biophys.
Acta 1445: 185-195.

B140 Secondary metabolites of the North Sea bryozoan Flustra foliacea and their biological significance
L. Peters, A.D. Wright, and G.M. Konig
Institute for Pharmaceutical Biology, University of Bonn, Nussallee 6, 53115 Bonn, Germany.

The marine bryozoan Flustra foliacea is abundant in various parts of the North Sea and contains biologically acti-
ve brominated alkaloids and terpenoid metabolites. HPLC separation of the lipophilic extract of F. foliacea yiel-
ded twelve brominated indole alkaloids, four of which had unusual and new structures (1 - 4). GC-MS analysis of
various F. foliacea extracts allowed to monitor the variation of the secondary metabolite content. It could be
shown that samples of F. foliacea from different collection sites vary to a big extent, whereas the time of collec-
tion has no big influence. All compounds were tested for their antibacterial activity in agar diffusion assays
towards bacteria isolated from F. foliacea itself and terrestrial bacteria. Significant activities were only found
towards marine derived bacteria. Quorum sensing seems to be influcened by one of the metabolites.
Pharmacological investigations show flustramin A to have an unspecific blocking activity on voltage activated
Kv1.4 potassium channels.

1
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B141 New antioxidant hydroquinone derivatives from the algicolous marine fungus Acremonium sp.
A. Abdel-Lateff a, G.M. Konig a, K. Fisch a, U. Holler a, P.G. Jones b and A.D. Wright a
a Institute for Pharmaceutical Biology, University of Bonn, Nussallee 6, 53115 Bonn, Germany. b Institute for Inorganic and
Analytical Chemistry, Technical University of Braunschweig, Hagenring 30, 38106 Braunschweig, Germany.

A marine fungal isolate, identified as Acremonium sp., was mass cultivated and found to produce two novel hydro-
quinone derivatives 1-2. Compound 1 and its glucoside 2 possess a most unusual ring system. The new natu-
ral products 3-4, were obtained as a 1:0.8 mixture. 5 was isolated for the first time as a natural product and its
structure proven by x-ray analysis. In addition to these compounds an inseparable mixture of three new isomeric
compounds (6-8) was also obtained. Isolated together with the new compounds were three known hydroquino-
ne derivatives 9-11. Compounds 1, and 9-11 were found to have significant OPPH radical scavenging effects
and are also able to inhibit peroxidation of linolenic acid (TBARS assay).

HO~ /OH

Vl---o/\
9

1 R = H 5 R, = OH. R,= OH
6 R,= OH. R,= OCH3 HO~OH
7 R, = OCH3,R,= OH

1,/

~o~ '"

o OH

2 R =B-D-glucopyrar:ose

~":.
R, 3

3 R,=R2 =H; R3=R4=OH
4 R2=R3=H: R,=R4=OH

B142 The influence of antibacterial substances from marine fungi on the protein synthesis pattern of
Bacillus subti/is
J. Bandowa, U. Sender a, b, U. Lindequist band M. Hecker a
a Institute of Microbiology and b Institute of Pharmacy, Ernst·Moritz·Arndt University of Greifswald, 17487 Greifswald, Germany.

As a part of an ongoing program designed to investigate marine fungi of the northern hemisphere for new anti-
bacterial compounds we isolated ascochitine and the related new structure ascochital from a strain of the
ascomycete Kirschsteiniothelia maritima (1). The compounds inhibit the growth of B. subtilis with a minimal inhi-
bitory concentration of 0.1 ~g/ml and 0.5 ~g/ml resp. To identify their target in the bacterial cells we investiga-
ted their influence on the protein synthesis pattern in Bacillus subtilis using proteom analysis. The signature of
many cytoplasmic proteins of B. subtilis could be analysed during the last years (2).
Changes in the protein synthesis rate were investigated by pulse-labeling experiments with L-[35SJ methionine.
Crude protein extracts of cells pulse-labeled at different time points after treatment with ascochitine or ascochi-
tal were separated on 20 gels. To identify newly synthesized or strongly induced proteins, dual-channel imaging
(3,4) was used.
The incorporation of L-[35SJ methionine added 60 min after test compound for 5 min was reduced by both com-
pounds. The dual images showed that the synthesis pattern of cytoplasmic proteins in the pH range of 4 to 7
was significantly changed. The most dramatic effect was a strong induction of chaperones and stress-inducible
proteases indicating that the test compounds cause protein stress in bacterial cells.

References: 1. Kusnick, C. et al. (2002) Pharmazie, in press. 2. Buttner, K. et al. (2001) Electrophoresis 22: 2908. 3.
Bernhard. J. et al. (1999) Electrophoresis 20: 2225. 4. Delta2D Software (DECODON GmbH Greifswald).
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8143 Cytotoxic bromoindole derivatives and terpenes from a marine Smenospongia sp.
D. Tasdemira,b, T.S. Bugni b, G.C. Mangalindan c, G.P. Concepcion c, M.K. Harper band C.M. Ireland b
a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR-06100 Ankara, Turkey. b University of Utah,
Department of Medicinal Chemistry, Salt Lake City, Utah 84112, U.S.A. C Marine Science Institute, University of the Philippines,
Quezon City 1101, Philippines.

In the continuation of our investigations into the chemistry of marine organisms, we investigated a Smenospongia
sp. collected from the Philippines. Detailed examination of this sponge resulted in the isolation of a variety of sim-
ple indole alkaloids, 5-bromo-L-tryptophan (1), 5-bromo-L-abrine (2), 5,6-dibromo-L-abrine (3) and 5-bromoindole-
3-acetic acid (4). The pyrroloiminoquinone alkaloid makaluvamine 0 (5), 5,6-dibromotryptamine (6), aureol (7) and
furospinulosin 1 (8) were also isolated and characterized. The structures of 1-8 were established by spectros-
copic methods (UV, IR, ID and 2D NMR, MS, [ulo). 5-bromo-L-abrine (2) and 5,6-dibromo-L-abrine (3) are new
compounds. 5-Bromo-L-tryptophan (1) and 5-bromoindole-3-acetic acid (4) have been synthesized previously, but
this is the first report on the isolation of these compounds from a natural source. All compounds were screened
in HCT-116 colon carcinoma cell lines using an MTT assay. Compounds that showed at least moderate cytotoxi-
city were further examined in a set of isogenic HCT-1l6 cell lines consisting of p53 and p21 knockouts (p53-i-
and p2l-i-) as well as the parental cell line of each (p53+/+ and p21 +/+). Makaluvamine 0 (5), 5,6-dibromotryp-
tamine (6), aureol (7), and furospinulosin 1 (8) all displayed significant activity in HCT-1l6 cell lines. With the
exception of makaluvamine 0 (5), all compounds showed decreased activity against the p53-l cell line indicati-
ve of a p53 dependant mechanism. Makaluvamine 0 (5) showed a promising activity profile showing very little
differential between the p53 cell lines while showing an order of magnitude lower IC50 (2.3 ~gjml) against the
p2l-i-celiline.
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8144 Cytotoxic bisabolane type sesquiterpenes from a marine sponge, Didiscus sp.
D. Tasdemir a.b, 15. Bugni b, G.C. Mangalindan c, G.P. Concepcion c, M.K. Harper band C.M. Ireland b
a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR-06100 Ankara, Turkey. b University of Utah,
Department of Medicinal Chemistry, Salt Lake City, Utah 84112, U.S.A. C Marine Science Institute, University of the Philippines,
Quezon City 1101, Philippines.

The p53 tumor suppressor gene is the most frequently mutated gene in human cancers. In response to DNA
damage, p53 induces the expression of several genes, including p21 (p21Wafl/Clpl), the key mediator of p53. In
our continuing search for bioactive natural products from marine organisms, we screened marine invertebrate
extracts in a set of isogenic colorectal cancer cells: wild type human colon tumor [HCT-116, p53+/+ and p21 +/+],
p53-deficient (p53-l) or p21-deficient (p2l-i-) HCT-116 cell lines in which the p53 and p21 genes were individually
disrupted through homologous recombination. The crude MeOH extract of a Philippine marine sponge, Didiscus
sp. showed some differential between the p53+/+ and p53-1- HCT cell lines. Bioactivity-guided isolation carried
out on the hexanes, CHCb and aqueous MeOH extracts yielded two known bisabolane type sesquiterpenes, (+)-
curcuphenol (1) and (+kurcudiol (2), as well as [I-sitosterol
and phenethylamine. (+)-Curcuphenol (1) showed moderate
activity against our panel of HCT-1l6 cells while (+)-curcudiol
(2) was practically inactive at concentrations tested.
Interestingly, 1 does not show a pattern indicative of a p53
dependant mechanism [lC50: 27 ~gjml (p53+/+); 33 ~gjml
(p53-1- and p21 +/+); 35 ~gjml (p21-1-)], whereas the etoposide
control clearly shows a dependence on p53 [lC50: 2 ~gjml
(p53+/+); 10 ~gjml (p53-1-), 2 ~gjml (p21 +/+) and 15 ~gjml
(p2l-i-)]. 1 2
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8145 In vitro cytotoxic activity of some Venezuelan marine organisms
Y. CamDos-Santaella a.b, P. Houghton b, A. T. Ciarfella c, M. Gil c and I. Gifian c
a Actividad Biologica y Microbiologia. Universidad de Oriente NS, Av. Universidad, Cerro Colorado, Departamento de Biologia,
Apdo 245, Cumana, Estado Sucre. Venezuela. b Pharmacognosy Research Group, King's College London, FranklinWilkins
Building, 150 Stamford Street, London SEI 9NN. UK. C Universidad de Oriente NA, Av. Universidad, Departamento de Quimica,
Puerto La Cruz, Estado Anzoiitegui. Venezuela.

In the last 20 years, research has have been focused on the sea as source of substances with potential biologi-
cal activity due to the discovery of novel compounds, which display biological properties such as antibacterial,
antihelmintic and antitumoral. Venezuela possesses an appreciable biodiversity in its Continental Shelf, which
remains mostly unexplored regarding biological properties. Consequently, the aim of the present research was
to analyse the in vitro cytotoxic activity of some Venezuelan marine species. Various marine organisms were ran-
domly collected at Playa Culi (Estado Sucre, Venezuela), using SCUBA and snorkelling. The marine organisms
were immediately preserved in isopropyl alcohol. Samples were macerated, filtrated and concentrated under
reduced pressure at 45°C. Some extracts were fractionated by HPLC. A total of 8 extracts and 4 pure fractions
(Laurencia microladie, Purpura patula, Acmaea antillarum, Balanus sp., Oiadema antillarum and Holothuria sp. uni-
dentified green-algae and a clam) were tested against the human cancer cell line, non-small lung cancer cell, appl-
ying the SRB in vitro assay for cell growth (3). Outstanding growth inhibition at three days exposure time was
observed for the fraction Plocamium-l and the extracts Acmaea antillarum and green algae (species unidenti-
fied), with ICso values of 23.81, 25.54 and 5.28, respectively. The findings suggest that the marine extracts
analysed could represent promising sources of novel active compounds with potential anticancer activity.

Acknowledgements: This research has been sponsored by Universidad de Oriente NS, Cumana, Estado Sucre, Venezuela.
References: 1. Boudouin G. et al. (1983) J. Nat Prod., 46: 68l. 2. Houghton P. (1997) Current Topics in Phytochemistry,
London. p 13l. 3. Skehan, P. et al. (1990) J. Nat. Cancer Inst.. 82: 1107-1112.

8146 Brasilane-type sesquiterpenoids from the red alga Laurencia obtusa
O. lIioooulou, C. Vagias and V. Roussis
Department of Pharmacy, Division of Pharmacognosy and Chemistry of Natural Products, University of Athens,
Panepistimioupolis Zografou, Athens 157 71, Greece.

The red alga Laurencia obtusa (Huds.) Lamouroux (Rhodomelaceae) is found in most coastal ecosystems around
the world and has received extensive attention from many research groups mainly because its structurally unu-
sual secondary metabolites (1).
In the course of our continuing investigations towards the isolation of biologically active compounds from mari-
ne organisms of the Greek seas (2,3), we examined recently speciments of L. obtusa collected at Symi island in
the Aegean Sea.
Three novel rearranged sesquiterpenes (1-3), along with the known metabolites brasilenol (4) and epibrasilenol
(5), were isolated from the organic extract of the alga following chromatographic separations (VCC, TLC, HPLC).
The new metabolites isolated in minute quantities, possess the unusual skeleton of bra silane and contain the
unprecedented 1,6-epoxy moiety. The structures of these natural products, as well as their relative stereoche-
mistry, were established by means of spectral data analysis, including lD and 20 NMR experiments and MS.
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References: 1. Faulkner, D.J. (2002) Nat. Prod. Rep. 19: 1-48. 2.lIiopoulou, D. et al. (2002) Phytochemistry 59: 111-116.3.
Mihopoulos, N. et. al. (2001) Tetrahedron Lett. 42: 3749-3752.

50th Annual Congress of the Society for Medicinal Plant Research POSTERS B



288 Revlsta de Fitoterapia 2002;2 (S11

B147 Secondary metabolites from the marine sponge Ap/ysina ocracea
H. Gaspara.b, D. Carvalhob, M.A. Medeiros a, R. Tavares a, M.J. Marcelo Curto a, C. DevijverC, J.C. Braekmanc and
R. van Soest d

a INETI, Estrada do Pa~o do Lumiar, 1649·038, Lisboa, Portugal. b Universidade Lusofona de Humanidades e Tecnologias, Av.
Campo Grande 376, 1749·024, Lisboa, Portugal. C Faculty of Sciences, Universite Libre de Bruxelles, 50 Av. F.Roosevelt, 1050
Brussels, Belgium. d Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, P.O. Box 94766, 1090·GT,
The Netherlands.

During the searching for new metabolites with potential biomedical interest the study of the Caribbean sponges
Aplysina ocracea, A. archeri, A. lacunosa and A. fistularis was performed. All the specimens were photographed
in situ and voucher samples were registered and incorporated in the collections of the Zoological Museum of the
University of Amsterdam.
The genus Aplysina belonging to the Verongida sponges (order Verongida, family Aplisinidae) has been charac-
terized by the lack of terpenes, production of large amounts of sterols with the aplystane skeleton, and elabo-
ration of bromotyrosine metabolites. These latter compounds have been considered chemical markers for
Verongida sponges. Thus, they may be very helpful as additional distinctive characters in the identification of
Verongida sponges because sometimes the anatomical characters are insufficient to attaining correct identifica-
tions and producing consistent taxonomic data (1).
From the organic extracts (CH2CI2 or CH2CI2-EtOH) of Aplysina species analysed the major bromotyrosine com-
pound, 3,5-dibromo-1-hydroxy-4-dimethoxy-2,5-cyclohexadien-1-acetamide, was isolated by flash chromato-
graphy on a Si02 column with a solvent gradient (n-hexanejEtOAc/MeOH) and identified on the basis of IR, MS
and NMR (lH, 13C, DEPT-135, COSY, HMQC, HMBC) and by comparison with spectroscopic data (IR, MS and lH
NMR) previously reported (2). Formation of a mono-O-acetyl derivative indicated the presence of a single hydroxyl
group on the molecule and confirms the assign structure. To the best of our knowledge this is the first time that
this ketal was isolated from A. ocracea and A. lacunosa.

References: 1. Ciminiello, P.et al. (2000) J. Nat. Prod. 63: 263-266. 2. Sharma, G.M. et al. (1970) J. Org. Chem. 35 (8): 2823-
2824.

B148 Bolinaquinone, a marine sesquiterpenoid hydroquinone with acute and chronic anti-inflammatory pro-
perties
R. Lucas a, C. Giannini b, M. V. o 'Auria b, M.J. Alcaraz a and M. Paya a
a Departamento de Farmacologia, Facultad de Farmacia, Universidad de Valencia, Av. Vlcent Andres Estelles sin, 46100
Burjasot, Spain. b Dipartimento di Chimica delle Sostanze Naturali, Universita degli Studi di Napoli "Federico II",Via D. Montesano
49,80131, Naples, Italy.

Marine organisms are a source of natural products with a high pharmacological potential (1). In this respect, we
have studied the anti-inflammatory properties of bolinaquinone, a marine sesquiterpenoid hydroquinone which is
chemically close related with avarol and avarone (2). This compound, which is the main metabolite of the spon-
ge Dysidea sp. contains a drimane skeleton. We reported previously, the in vitro pharmacological evaluation of
bolinaquinone on the inhibition of human synovial secretory PLA2 and on the modulation of different human leu-
kocyte functions (3). In vivo, bolinaquinone reduced the ear oedema induced by TPA after the oral administration
of 3.1, 6.2, 12.5, or 25 mgjKg (49% of oedema inhibition at 3.1 mgjKg) as well as topically, exerting more
potency than indomethacin. The chronic inflammatory response of adjuvant
arthritis (by injecting M. butyricum 0.1 mgjO.1 ml in mineral oil into de base
of the tail) was also reduced (6.2 mgjKg, twice daily, 7 days) by bolinaqui-
none with a parallelism with the inhibition of PGE2 levels in paw homogenates
without affecting PGE2 content in stomach homogenates. Additionally, boli-
naquinone inhibited leukotriene B4 release by human neutrophils stimulated
with ionophore A23187 with an IC50 value of 2.1 11Mas a consequence of a
direct inhibition of 5-lipoxygenase activity (lC50 =l.3 11M).The present study
shows the potential interest of this type of structures in the search for new
anti-inflammatory drugs.

o

References: 1. Soriente, A. et al. (1999) Curr. Med. Chem. 6: 415-43l. 2. Femindiz, M.L. et al. (1994) Eur. J. Pharmacol.
253: 75·82.3. Giannini, C. et al. (2001) J. Nat. Prod. 64: 612·615.
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8149 Cyanolipids from Paullinja cupana var. sorbj,js (Mart.) Ducke
P. Avato a, M.A. Pesante a, F.P. Fanizzi band C.A.M. Santos c
a Dipartimento Farmaco-Chimico, Universita,Via Ora bona 4,1-70125 Bari, Italy. b Dipartimento di Scienze e Tecnologle Biologiche
ed Ambientali, Universita, Via Monteroni, 1-73100 Lecce, Italy. C Lab. de Farmacognosia, Jardim Botfmico, 80.210-170 Curitiba,
PR, Brasil.

Paullinia cupana var. sorbilis (Mart.) Ducke, commonly known as guarana, is a plant native to the Amazonic forest.
belonging to the Sapindaceae family (1). Seeds from this plant are known to contain high amounts of caffeine
and are used to prepare a powder recommended as an energy reconstituent. Nevertheless, the seeds of many
species of Sapindaceae are rich in oils that contain acylglycerols and an unusual class of plant lipids, the cya-
nolipids (2).
The chemical composition of the oil extracted from the seeds of P. cupana has been investigated with particular
reference to the content of cyanolipids and data are reported in the present communication.
Cyanolipids amounted to 3% of the total oil from guarana seeds. Generally, four types of cyanolipid structures,
with fatty acids esterified to a mono- or di-hydroxy- nitrile moiety, have been reported as occurring in plants. lH
and 13C NMR analyses indicated that cyanolipids of the type I (1-cyano-2-hydroxymethylprop-2-ene-1-o1 diesters)
are present in the oil extract from P. cupana. Moreover, the GC analysis of the 4,4-dimethyloxazoline derivatives
from those metabolites showed that cis-13-eicosenoic acid (paullinic acid) was the main fatty acid (38%) esteri-
fied to the nitrile group. Vaccenic acid (21 %) and cis-15-eicosenoic acid (16%) were other abundant constituents.
Identification of these fatty acids as the major components of the cyanolipid fraction from the guarana seeds was
also confirmed by GC/MS. To the best of our knowledge, only one paper has been previously published on the
occurrence of cyanolipids in guarana seed oils (3). Our data contribute to improve earlier findings.

References: 1. Judd, W.S. et al. (1999) Plant SystematiCS. A Phylogenetic Approach. Sinauer Assoc., Inc. USA 2. Spitzer, V.
(1996) Phytochem. 42: 1357. 3. Lago, R.C.A., Simone, M.P.S.C. and Pinto, A.C., Acta Amazonica (2000) 30: 101.

8150 Scale-up of isolation of oxindole alkaloids from Uncarja tomentosa by HPLC using chromatographic
model
J.L. Mazzei a, S.L. Rosario b, R. de Souza e Silva c, A.C. Siani b, L.M.M. Valente C and L.A. d'Aviia a
a Depto. Processos Organicos, Escola de Quimica, Universidade Federal do Rio de Janeiro, E-204 Centro de Tecnologia, 21949-
900 Rio de Janeiro, Brazil. b Far·Manguinhos, Fundacao Oswaldo Cruz, Sizenando Nabuco 100, Manguinhos, 21041-250 Rio de
Janeiro, Brazil. C Depto. Quimica Organica, Instituto de Quimica, Universidade Federal do Rio de Janeiro, 620-A Centro de
Tecnologia, 21949-900 Rio de Janeiro, Brazil.

The species Uncaria tomentosa (Rubiaceae), known as Cat's Claw, is a large woody vine indigenous to the
Amazon rainforest. In herbal medicine, it is employed mainly for the treatment of immunological diseases and
inflammations. Pentacyclic oxindole alkaloids present in the species have been considered biochemical markers
and essential to standardize the commercial herbal medicines.
Semi preparative and preparative HPLC have been used to produce high purity compounds from natural sources.
In this work we have applied chromatographic models for scale-up prediction aimed to optimize the isolation of
the alkaloids isopteropodine, pteropodine, uncarine F, mytraphylline, isomytraphylline and speciophylline found in
U. tomentosa.
From the ethanol extract of the stalk bark of U. tomentosa an alkaloid-rich fraction was obtained through a clas-
sic acid-base partition. The parameters related to retention and separation efficiency of the oxindole alkaloids in
analytical reverse-phase HPLC were determined varying the stationary phase, modifier content and temperature.
The runs were performed in LiChrospher RP-18, LiChrosorb RP-18 and Shimpack MRC-ODS columns using ace-
tonitrile-water 54:46, 46:54 and 38:62, at 30, 50 and 80°C. The effects of the cited variations on the para-
meters were significant.
A model based on statistical moment analysis was used as a tool to simulate chromatograms of the studied alka-
loids. Uncarine F, mytraphylline and isopteropodine were separated using a Shimpack column, under different
optimal conditions, 38:62 (30°C), 38:62 (50 °C), and 50:50 acetonitrile-water (30°C), respectively. The pre-
dicted and experimental separations were similar revealing the applicability of the methodology.

Acknowledgement CAPES, FAPERJ, CNPq-PIBIC, FUJB.
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8151 Sanguinarine, a benzo[c]phenanthridine alkaloid from Bocconia frutescens, inhibits binding of speci-
fic ligands to the human angiotensin II ATI receptor
C. Caballero-George a, P. Vanderheyden b, P. Solis c, L. Pieters a, M.P. Gupta c, G. Vauquelin b and A. Vlietinck a
a Dept. of Pharmaceutical Sciences; University of Antwerp (UIA), Universiteitsplein I, B·2610 Antwerp, Belgium. b Dept. of
Molecular and Biochemical Pharmacology; Free University of Brussels (VUB), Paardenstraat 65·1640. St. Geneslus·Rode,
Belgium. C Centre for Pharmacognostic Researchon PanamanianFlora (CIFLORPAN);School of Pharmacy; University of Panama,
Estafeta Universitaria, Box·10767, Panama, Panama.

The root of Bocconia frutescens L. (Papaveraceae) is used in Panamanian folk medicine to treat hypertensive
conditions (1). Earlier work showed that the alcoholic extract and subfractions containing benzo[c]phenanthridi-
ne alkaloids inhibited the binding of [3H] angiotensin II to the human angiotensin AT1 expressed by stably trans-
fected CHO cells (CHO-hATj). Sanguinarine (C20H14N04+) was characterised as the most potent compound from
the mixture (IC50 l. 9 ~M). The type of interaction of sanguinarine was further evaluated in both intact cells and
membranes by measuring the binding of [3H] candesartan (2). The results indicate that the inhibition of [3H] can-
desartan binding was not restricted to intact cells (lC50 values of 4.37 and 23.94 ~M, after pre- and co-incuba-
tion respectively), but was also found on membranes (IC50 values of 4.37 and 23.94 ~M, after pre- and co-incu-
bation respectively). These findings suggest a receptor interaction independent of cell viability. Furthermore, satu-
ration-binding experiments showed a reduction in the Bmax (from 2120 to 1765 cpm) and no change in the Ko.
The kinetics studies showed no reversibility of the inhibiting effect after washing off sanguinarine. These data sug-
gest that sanguinarine interacts with the receptor in an irreversible and non-competitive manner.

Acknowledgements: FAO-Flanders(Belgium), Fundation Natura, Astra·Zeneca (Sweden), Astra (Belgium) and the Queen Elisabeth
Foundation (Belgium).

References: 1. Caballero·George, C. et al. (2001) Phytomedicine 8: 59·70. 2. Fierens, F. et al. (1999) Eur J Pharmacol 367:
413·422.

8152 Smooth muscle relaxant properties of Achyroc/ine satureioides extract and related flavonoid deriva-
tives
O. Hnatyszyn a, V. Moscatelli a, J. Garcia b, M. Costa b, A. Balaszczuk b, C. Arranz b, R. Rondina a, G. Ferraro a, 1.
Coussio a
a Catedra de Farmacognosia, IQUIMEFA(UBA·CONICET),b Catedra de Fisiologia. Facultad de Farmacia y Bioquimica, Universidad
de Buenos Aires. Junin 956, (1113) Buenos Aires, Argentina. E-mail: jcoussio@ffyb.uba.ar

The failure of penile erection may be due to impaired relaxation of the smooth muscle of the corpus cavemosum.
Achyrocline satureioides (Lam) D.C. (Asteraceae), commonly known as "marcela", is a medicinal plant widely
used in Argentina and in other countries of South America as choleretic, hepatoprotective, antispasmodic, as well
as against male impotency (1). In our search for compounds with smooth muscle relaxant properties, we inves-
tigated the effects of the ethanol extract of A. satureioides, the two main components of this extract and their
methyl derivatives on the smooth muscle of the corpus cavemosum. The penis were obtained from Guinea pigs.
Spiral strips were mounted in an organ-bath chamber with the upper wire attached to a force-displacement trans-
ducer (GRASS, model 79) at 2 g tension. After a 30 min, L-phenylephrine was used to adjust the maximal con-
tractile tension. Ethanol extract (EE), as well as the flavonoids quercetin (Q), quercetin 3-methyl ether (Q3), quer-
cetin 3,7,3',4'-tetramethyl ether (Q4) and quercetin 3,5,7,3',4'-pentamethylether (Q5) were added to the pre-
contracted strips and the change in isometric force was measured in 5-7 min. The results showed that the EE
induced at a dose of 2.5 mg/ml and 5.0 mg/ml significant responses (65.0±15.0% and 90.0±l.0% relaxation,
respectively). The studied flavonoids (Q, Q3, Q4, Q5) induced an important vasorelaxation effect at th·e dose of
0.075 mg/ml (79.8±8.3%, 66.0±4.9%, 86.5±8.5%, 67.3±11.1%, respectively). Quercetin methyl ether deriva-
tives have been reported to elicit relaxant activities (2,3) and our results show that the EE of A. satureioides and
the related flavonoids are potential candidates for the treatment of the failure of penile erection by inducing rela-
xation of the smooth muscle of the corpus cavemosum.

References: 1. Toursarkissian M. (1980) Plantas medicinales de la Argentina: sus nombres botanicos, vulgares, usos y distri-
buci6n geogratica. Ed. Hemisferio Sur, Buenos Aires, 24-25. 2. Ko W.C. et al. (1999) Planta Med. 65: 273·275. 3. Duarte J.,
et al. (2001) Br. J. Pharmacol. 133: 117·124.
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B153 Spasmolytic activity of Althernathera repens (L.lKunze
ME Garin-Aguilara, E_ Barajas Olivares a, O. Segura Cobos a, G. Valencia del Tora a,b and M. Soto-Hernandez c
a Facultad de Estudios Superiores Iztacala, UNAM. Av. de los Barrios sin Los Reyes Iztacala Tlalnepantla, Edo. Mexico 54090, Mexico.
b Unidad Profesional Interdisciplinaria de Biotecnologia lPN, Av. Barrio la Laguna sin, Distrito Federal, Mexico. C Colegio de
Posgraduados, Montecillo, Edo. Mexico. 56230. Mexico.

Alternathera repens infusions are used in Mexico for the treatment of diarrhea, stomachache and intestinal inflam-
mation (1,2). To determine whether the described effect is due to its activity on intestinal motility and establish
the basis of this activity, in this study was evaluated the in vitro spasmolytic activity (3) of the aqueous extract
of A. repens on rat isolated ileum. It was determined dose response curves of a) acetylcholine (ACh 10.7-10.6 M);
b) ACh and aqueous extract of A. repens; c) aqueous extract on precontracted ileum with 100 mM KCI; d)
Calcium (0.35-1.63 mM) and e) Calcium in presence of aqueous extract (0.56-2.1 mg./ml). The records were
obtained four times.
It was demonstrated the spasmolytic activity of the aqueous extract of the leaves of A. repens on rat ileum. The
dose of 3.83 mg./ml of the aqueous extract reduced the spasm in a 95 % on precontracted ileum whereas with
100 mM KCI the reduction was 69%. The dose of 228 Ilg./ml of the aqueous extract reduced the spontaneous
activity in 40% and those of 2.1 mg./ml abolished completely the peristaltic activity. The results suggest that the
aqueous extract of the leaves of A. repens contains compounds which correspond with anti-cholinergic activity
and also with calcium channel blockers.

Acknowledgements: Laboratory of Pharmacology. FES-Iztacala, UNAM. Dra. Beatriz Vazquez Cruz.

References: L Aguilar, A. et al. (1994) Herbario medicinal dellnstituto Mexicano del Seguro Social. Ed. IMSS, Mexico. pp 13-
14. 2. Argueta, VA et al. (1994) Atlas de las Plantas de la Medicina Tradicional Mexicana III. Ed. Instituto Nacional Indigenista.
Mexico. pp 1334-1335. 3_ Perry. W.L.M. (1970) Pharmacological Experiments on Isolated Preparations. Ed. Churchill
Livingstone. New York. pp. 58-77.

B154 Antiulcerogenic activity of paepalantine on experimental models in mice
L.C. Oi Stasi a, L.N. Seito a, F.G. Gonzalez a and W. Vilegas b

a Departamento de Farmacologia, Insbtuto de Biociencias, UNESP, Botucanu, SP, 18618-D00, Brazil (ldistas@ibb.unesp.br). b Instituto de
Quimica, UNESP, Araraquara, SP, BrazIl.

Paepalantine (9,10-dihidroxy-5, 7-dimethoxy-1H-naphtoH2,3c)pyran-1-one). an isocoumarin isolated fram
Paepalanthus bramelioides Silv., Eriocaulaceae (a Brazilian endemic shrub of the Serra do Cip6, MG, Brazil) was
selected because it shows chemical features related to several compounds with antioxidant, antiulcerogenic and
anti-inflammatory activities as coumarins, flavonoids and other phenolics. Paepalantine was isolated from capi-
tula by Silica-gel column chromatography (yield 0,35%) and chemically defined by IH NMR, 13C NMR and Infrared
Spectroscopy. Antiulcerogenic activity was evaluated by three assays: ulcers induced by 0.1 ml of ethanol/ani-
mal, 7.0 ml/Kg of HCI 0.3 M in 60% ethanol and 40 mg/Kg of indomethacin plus 5 mg/Kg oi bethanecol. Mice
were given 100 mg/Kg of paepalantine (dissolved in tween 80) orally 1 h before administration of ulcer inducers.
A control group (tween 80) and two reference groups (100 mg/Kg of cimetidine or 200 mg/Kg of carbenoxolo-
ne) were included for comparison. After each experiment, animals were killed by cervical dislocation, the stomach
removed, opened along the greater curvature and fixed between two glass plates. Each stomach was scanned
in a Scanner Jet HP and the image stored at 100 MB disks for use with Zip drive. A specific software (Area) was
used for the measuring of each lesion point (mm2). The results were expressed as media ± S.E.M. of the total
lesion area (mm2); relative lesion area to total stomach area (%), and ulcerative index (U.I.) Statistical significan-
ce was determined by one-way variance analysis plus Tukey for p<O,05. The results obtained showed that pae-
palantine was highly effective in the ulcers induced by ethanol and ethanol/HCI, but it was inactive in model of
ulcer induced by indomethacin/bethanecol. In models of ethanol and ethanol/HCI, paepalantine inhibited in 66.8
and 71.9% the area total of ulcers, 43.2 and 51.4% the relative area of ulcer and 50.7 and 62.9% the ulcerati-
ve index, respectivelly. These results suggests that anti ulcerogenic effect of paepalantine probably is due to an
enhancement of the gastric mucosal defensive mechanisms.

Acknowledgements: CNPq (Conselho Nacional de Desenvolvimento Cientifico e Tecnol6gico, Federal Government of Brazil, Proc.
200757/01-6).
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8155 Evaluation of the gastroprotective activity of Curatella americana (Dilleniaceae), a Brazilian
"Cerra do" medicinal plant
C.A. Hiruma-lima a, A.R.M. Souza Brito b, F.D.P. Andrade c and W. Villegas c
a Department of Physiology,Biosciences Inst., cp.510. UNESP,Botucatu, SP,CEP 18618·000, Brazil (e·mail:hiruma@ibb.unesp.br).
b Dept. Physiology, Biology Inst., UNICAMP,Campinas, SP, Brazil (e·mail: abrito@unicamp.br). C Dept. Organic Chemistry,
Chemical UNESP,Araraquara, SP, Brazil (e·mail: wvillegas@iq.unesp.br).

In folk medicine bark of C. americana is used to bathe cuts and to treat arthritis, gastric ulcer and diabetes. When
previously administered (p.o.) at doses of 250, 500 and 1000 mg kg ·1, the crude extract (CEB) of C. america·
na bark or cimetidine (l00 mg kg·l) significantly reduced (p<0.05) the gastric lesion index induced by HCI/etha·
nol solution (29, 70, 87 and 42 %, respectively). In the indomethacin/bethanechol-induced gastric·ulcer model in
mice, at oral doses of 500 and 1000 mg kgl, the CEB or cimetidine significantly reduced (p< 0.001) the for-
mation of gastric lesions in 42, 52 and 65 % respectively, when compared to the control group. CEB also inhi·
bited the occurrence of gastric lesion induced by stress. In this model CEB (500 mg kg·l) inhibited occurrence
in 66 %, while cimetidine, the positive control, presented an 86 % increase of inhibition. We used the oral and
intraduodenal route to administer CEB (500 mg kg -I) to Shay's mice. In the pylorus-ligature, the CEB (p.o.) only
decreased the gastric lesion index (35%) when compared with the control group (p< 0.01). But when the CEB
was administered intraduodena"y to mice, significant modifications were found such as a decrease in gastric aci-
dity (4.12 ± l.40 mEq ml-I 4h) and increase in pH (5.14 ± 0.53) of gastric juice compared with the control group
(p<O.01). Although the mechanism underlying this antiulcerogenic effect remains unknown, it seems to be rela-
ted to presence of tanin in the bark. The good results obtained of CEB suggest the need for pharmacological
research of this plant as a potential new antiulcerogenic drug.

Acknowledgements: FAPESPand FUNDUNESP.

8156 Qualea grandiflora Mart. (Vochysiaceae): Evaluation of the gastroprotective activity of a Brazilian
"Cerrado" medicinal plant
C.A. Hiruma-lima a, A.R.M. Souza Brito b, F.D.P. Andrade c and W. Villegas c
a Department of Physiology,Biosciences Inst., cp.510, UNESP,Botucatu, SP,CEP 18618-000, Brazil (e-mail:hiruma@ibb.unesp.br).
b Dept. Physiology, Biology Inst., UNICAMP,Campinas, SP, Brazil (e-mail: abrito@unicamp.br). c Dept. Organic Chemistry,
Chemical UNESP,Araraquara, SP, Brazil (e·mail: wvillegas@iq.unesp.br).

Gastrointestinal disorders are among the most important causes of morbidity in populations of underdeveloped
countries. An ethnopharmacological inventory of Cerrado in the central region of Brazil showed a high number of
medicinal plants with uses against gastric pain and gastric disorder in general. Based on the inventory, the spe-
cie Qualea grandiflora was selected to study its antiulcer property. The bark of Q. grandiflora is used in folk medi-
cine to treat gastric pain, inflammation and ulcers. Hydroalcoholic extracts (QHE) of Q. grandiflora barks were
investigated for their ability to prevent ulceration of the gastric mucosa. In the HCI/ethanol gastric model, the
oral administration of QHE (l000 and 500 mg/Kg) or cimetidine (lOa mg/Kg) produced a significant reduction
of gastric lesion index by 86, 54 and 63% respectively (p < 0.001). QHE (at the same doses) or cimetidine also
significantly reduced the gastric lesions induced by the combination of indomethacin/ bethanechol by 70, 48 and
62 %, respectively (p < 0.05). The gastroprotective effect was also observed when QHE (500 mg/Kg) was admi-
nistered to mice submitted to gastric lesion induced by stress (cold/restraint). QHE (500 mg/Kg) significantly
protected the gastric mucosa (66%) against stress when compared with the control group. The pylorus-ligature
experiment demonstrated that QHE (p.o. or intraduonally) did not change gastric juice parameters (p > 0.05).
Although protective, the gastric lesion induced by gastric juice in pylorus-ligated mice (26.4 ± 6.54 mm)) occu-
rred in animals treated with HE when compared with control group (42.1 ± 7.81 mm). The results suggest that
the QHE of Q. grandiflora present a significant anti-ulcer effect when assessed in these ulcer-induced models.
Although the mechanism underlying this antiulcerogenic effect remains unknown, our phytochemistry analyses
showed the presence of flavonoids in these plants, which probably explained the antiulcerogenic effects.

Acknowledgements: FAPESPand FUNDUNESP.
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B157 Preventive activity of pyrrolizidine alkaloids from Senecio brasiliensis on gastric and duodenal ulcer
induced on mice and rats
W. Toma a, J.R. Trigo band A.R.M. Souza Brito c
a Departamento de Farmacologia, Faculdade de Ciencias Medicas, Universidade Estadual de Campinas. 13083-970, Campinas,
SP, Brazil. b Departamento de Fisiologia e Biofisica, Instituto de Biologia, Universidade Estadual de Campinas, 13083-970,
Campinas. SP, Brazil. C Departamento de Zoologla. Instituto de Biologia, Laboratorio de Ecologia Quimica, Universidade Estadual
de Camplnas, 13083-970, Campinas, SP, Brazil.

Senecio brasiliensis is widely used in traditional medicine of South America (1). We obtained the alkaloidal extract
(PAs) from Senecio brasiliensis inflorescences, containing a mixture of senecionine, interregimine, retrorsine, usa-
ramine and seneciphylline and evaluated the preventive anti ulcerogenic effects. NSAIO-cholinomimetic (2), hypo-
thermic-restraint (3), pylorus ligature (4) and HCI-ethanol (5) induced gastric ulcer on mouse. Cysteamine induced
duodenal ulcer on rats (6). Results are presented as mean ± SO. Statistical significance was determined by
ANOVA followed by Ounnet's test (p<0.05). In the NSAIO-cholinomimetic model PAs (100 mg/kg, p.o.) showed
significant activity (p<O.OOOl) corresponding to 77.8% of inhibition of ulcers. In hypothermic-restraint model, the
ulcerative lesion index was reduced by 80.8% (p<O.OOOl). PAs (100 mg/kg, p.o. and Ld.) significantly decrea-
sed the gastric juice content, increased the pH values and decreased the acid output in the pylorus ligature. PAs
(12.5,25,50 and 100 mg/kg, p.o.) showed reduction of gastric lesion index (p<O.OOOl) in the HCI/ethanol indu-
ced gastric ulcer and this activity was dose-dependent (r=0.96; p<O.OOOl); ED50 was 56.3 mg/kg. PAs (100
mg/kg, p.o.) showed significant inhibition (p<O.OOOl) of duodenal lesions (69.3 %). The results suggest that the
PAs extract presents a significant anti-ulcer effect when assessed in these induced ulcer models. The mecha-
nisms involved with the action of the alkaloid extract are in progress to determine how PAs act as anti ulcer agent.

Acknowledgements: FAPESP (grant # 98/01065·7 to JRT) and WT was the recipient of a doctoral fellowship from CAPES.
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B158 New dianthrone glucosides, anthrone C,O-diglycosides and a naphthalene glycoside from A/varadoa
amorphoides
K. Winkelmann, O. Sticher and J. Heilmann
Institute of Pharmaceutical Sciences, Department of Applied BioSciences, Swiss Federal Institute of Technology (ETH) Zurich,
Winterthurerstr. 190, CH-8057 Zurich, Switzerland.

The Yucatec Maya use the leaves of Alvaradoa amorphoides Liebm. (Picramniaceae; local name: Belsinikche') to
treat itching pimples, dermatomycosis, and psoriasis (1,2). Until now chrysophanic acid, chrysophanein, the quas-
sinoid chaparrin and some fatty acids have been isolated from A. amorphoides (3,4). The only further phytoche-
mical study on this genus described the isolation of four new anthracenone C arabinosides - alvaradoins A-O - from
A. jamaicensis, together with the known anthraquinones chrysophanol and physcion (5).
Our current investigation on the leaves of A. amorphoides led to the isolation and identification of new dianthrone
glucosides (1, 2), anthrone C,O-diglycosides (3, 4), and a new naphthalene glycoside (5) from the ethyl acetate
extract. Structure elucidation was based on 10 and 20 NMR spectroscopy PH, 13C, OEPTl35, HSQC, COSY,
HMBC and ROESY), mass spectrometry and CO spectroscopy.
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Biological Evaluation and Phytochemical Study of Crossopetalum gaumeri. Thesis, Swiss Federal Institute of Technology (ETH)
Zurich. 3, Soto de Villatoro, B. et al. (1974) Phytochemistry 13: 2018-2019. 4_ Pearl, M.B (1973) Lipids 8: 627-630. 5. Harding,
W.W. etal. (1999)J. Nat. Prod. 62: 98-101.
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B159 Efect of erysodine on the acquisition and retention of elevated T maze task
ME Garin-Aguilar a, l. Flores Hernandez a, G. Valencia del Taro a.b, M. Soto-Hernandez c and R.A. Prado-Alcala d

a Facultad de Estudios Superiores Iztacala,UNAM.Av. de los Barrios sin Los Reyes Iztacala Tlalnepantla,Edo. Mex. 54090, Mexico.
b Unidad Profesional Interdisciplinaria de Biotecnologia lPN, Av. Barrio la Laguna sin, Distrito Federal, Mexico. c Colegio de
Posgraduados, Montecilio, Edo. Mex. 56230. Mexico. d Instituto de Neurobiologia Campus UNAM-UAQJuriquilla, Queretaro.
760001, Mexico.

Autoradiographic and histochemical studies on brain tissue of patients have shown that a selective and subs-
tantial loss of acetylcholine-nicotine receptors is associated with loss of memory and learning (1). In vivo studies
have shown that erysodine (alkaloid obtained from seeds of Erytrina herbacea) is a potent competitive ligand of
subtype (14 22 brain nicotine-acetylcholine receptors, making erysodine a useful tool for the functional characte-
rization of these receptors (2,3).
With the aim to get information on the participation of the neuronal nicotine receptors on mnemonic processes,
Wistar rats were randomly assigned to independent groups (n=lO) to receive intra peritoneally: a) erysodine (30
~mol/kg), b) nicotine (0.62 ~mol/ kg) or c) 0.9% saline solution (1 ml/kg). The treatments were administered
before the training of an avoidance T maze task.
The Friedman non parametric test showed significant differences on the retention latency of the base line (BL)
and the latency of two first avoidance trials (EVI and EV2) when the drugs were administered before the training.
On EV2 and EV3 (EV3 evaluated 24 h after the training) the differences were evident only with erysodine. The
results indicate that nicotine and erysodine have not effect on the learning of avoidance, but there was an evi-
dent the loss of memory provoked by the nicotinic antagonist. Also with this T maze model was possible to show
an anxiolytic effect of nicotine.

Acknowledgements: Laboratory of Psychopharmacology. FES-Iztacala. Dra. Sara Cruz Morales.
References: 1. Maelicke. A. et al. (2000) Eur. J. Pharmacol. 393: 165-170. 2. Decker, MW. et al. (1995) Eur. J. Pharmacal.
280: 79-89. 3. Flores, C.M. et al. (1992) Mol. Pharmacal. 41: 31-36.

B160 Inhibition of 3H-LSD binding to 5-HT 7 receptors by flavones from Scutellaria lateriflora L.
S. Gafner a, C. Bergeron a, J. Burdette b, J.M. Pezzuto band C.K. Angerhofer a
a Tom's of Maine, 302 Lafayette Center, Kennebunk, ME 04043, USA. b PCRPS, College of Pharmacy, University of Illinois at
Chicago, 833 S. Wood Street, Chicago. IL 60612, USA.

The aqueous extract of the flowering parts of Scutellaria lateriflora L. has been traditionally used by Native
Americans as a nerve tonic and for its sedative and diuretic properties (1). Due to the lack of scientific studies
on the plant, however, the use of skullcap has been very controversial. Recent studies on the widely used Baikal
skullcap, Scutellaria baicaiensis, have evaluated the ability of some of its flavones to bind to the benzodiazepine
site of the GABAA receptor. Baicalein, baicalin and scutellarein are weak ligands of this receptor. The binding capa-
city of wogonin was contradictory in two studies (2,3).
In this study, a hot water extract and a 70% ethanol extract of S. iateriflora aerial parts were tested in a 5-HT 7-
receptor binding assay. Both extracts were active at 100 ~g/mL, showing 87.21 ± 6.20 % and 56.65 ± 1.33
% inhibition of the binding of a known ligand, 3H-LSD, to the receptor. Consequently, several flavones occurring
in the water extract have been identified and evaluated in the assay as well. Interestingly, the flavone-glucuroni-
des scutellarin and ikonnoside A, showed the strongest affinity for the 5-HTJ-receptor with 87.16 ± 5.18 % res-
pectively 76.59 ± 5.27 % inhibition of 3H-LSD binding at 100 ~g/mL. Wogonin, baicalin and baicalein were less
active (69.53 ± 5.44 %,49.89 ± 10.05 % and 46.60 ± 4.77 % inhibition).
These data are consistent with the traditional use of the plant, and suggest that S. lateriflora may be a promising
nerve tonic and sedative plant. Further studies need to be carried out to confirm these initial findings.

References: 1. Millspaugh C.F. (1974) Scutellaria, In: American Medicinal Plants. Dover Publications, New York, pp. 469-472.
2. Liao J.F. et al. (1998) Planta Med. 64: 571-572. 3. Hui K.M. et al. (2000) Planta Med. 66: 91-93.
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8161 The effect of Aster squamatus (Spreng.) Hieron (Asteraceae) extracts on gastrointestinal propulsion
W.A. Gonzaga b, J. Sperotto a, E. Vieira b, B. Baldisserotto a, I. Dalcol b, A.F. Morel band E.C. Dessoy b
a Departamento de Fisiologia and b Departamento de Quimica. Universidade Federal de Santa Maria, 97105.900 Santa Maria,
RS, BrazIl.

Aster squamatus (Asteraceae) is a plant that grows in South America (Brazil) where it is locally called "erva mila-
grosa". This plant is commonly used as an antidiarrhoeic agent, and its infusions seem to increase intestinal water
and ion absorption as well as gastrointestinal propulsion. Ethanolic and aqueous crude extracts of A. squamatus
have low acute toxicity, and the use of infusions for one month induced only minor changes on some serum bio-
chemical parameters (1,2). Therefore, the objective of this study was to evaluate the effect of crude hydroalco-
holic extracts (CHE) of the root, stalk, and leaf of this plant, as well as of frac-
tionated extracts and of the new phenolyc compound, 1-[2,4-dihydroxy-6-
(3,4,5-trihydroxy-6-hydroxymethyltetrahydro-2H-2-pyranyloxy)phenylJ-l-buta-
none, isolated from the ethyl acetate fraction from the stalk, on the gas-
trointestinal propulsion of mice. The dry ethanolic extract was partitioned bet-
ween water and n- hexane, CHCI3, ethyl acetate and n-butanol, respectively.
A portion of the ethyl-acetate fraction was showed more activity and it was
chromatographed on a silica gel column with a gradient of CHCI3-MeOH to
yielded 1. The structure 1 was determined on the basis of spectroscopic
data (lR, IH- and 13C-NMR and MS). Gastrointestinal propulsion was investi-
gated using a charcoal suspension according to the method of Almeida (3)
and all values are expressed as the mean ± SEM percentage of the distance
travelled by the charcoal with relation to the total length of the animals small
intestine.

J:OH
o HOH~OHHoMoH

Acknowledgements: FAPERGS,CNPq.
References: 1. Karnikowski, (1996). PHD Tesis, Univ. Federal de Sta Ma·RS. 2. Meneghelti et al. (1999) Rev. Br. de Toxicol.
68: 315·319.

8162 Antibacterial cyclopeptide alkaloids from the root bark of Conda/ia buxifo/ia
Ademir F. Morel, Emilia C. Dessoy, lonara I. Dalcol, Ubiratan F. da Silva, and Solange C.S.M. Hoelzel
Departamento de Quimica, Universidade Federal de Santa Maria, Santa Maria, RS, Brazil.

A new cyclopeptide alkaloid, named condaline-A (1), was isolated from the root bark (basic ether extract) of
Condalia buxifolia Reissek (Rhamnaceae), along with the known alkaloids adouetine-Y', scutianine-B, and scutia-
nine-C. The structures were determined by spectroscopic studies (lR,
IH- and 13C-NMR, MS). In this work, the antibacterial activity of each
alkaloid was determined by direct bioautography (1), against
Staphylococcus aureus, Staphylococcus epidermidis, Micrococcus
luteus (Gram-positive), Klebsiela pneumoniae, Salmonella setubal, and 20

Escherichia coli (Gram-negative) bacteria. Additionaly, the absolute
stereochemistry of the C-7 amino acid (isoleucine) and of the N-methyl
phenylalanine side-chain of 1 was determined by chiral phase gas
chromatography (CPGC) using 3-pentyl-2,6-dimethyl-I{-cyclodextrine
as stationary phase (2). The N-trifluoroacetylated methyl ester of the
D, L-mixture and pure L-form were used as CPGC standards. By com-
paring the Rts of these standards with those of the corresponding
amino acid from the hydrolysate of dihydrocondaline-A, it was possi- 27 0
ble to assign the absolute configuration unambiguously. In condaline-
A, N-methyl phenylalanine and isoleucine both have the L (S)-configu-
rations.
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References: 1. Homansetal. (1970). J. Chromatogr. 51: 327·329. 2. Konig et al. (1990). J. High Resol.Chromatogr. 13: 702-707.
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B163 Quinoline alkaloids, coumarins and volatile constituents of Helietta longifoliata
Euclesio Simionatto, Neusa F. de Moura, Carla Porto, Solange C.S. Hoelzel, Emilia C.S. Dessoy and Ademir F.
Morel
Departamento de Quimica, Universidade Federal de Santa Maria, RS, Brazil.

Helietta longifoliata Britt (Rutaceae), locally called "canela·de-veado", belongs to the botanical family of Rutaceae,
and is a plant that grows in South America (Southern Brazil, Uruguay, Paraguay and Argentine). It has been used
in Brazilian folk medicine as a natural remedy, for the treatment of various diseases (1). In continuation of our
chemical studies on plants of the Rutaceae family (2-3) we now report on the isolation and structural elucidation
of a new quinoline alkaloid (1) from the steam bark of Helietta longifoliata (chloroform extract), found together
with seven other known compounds. Four of them were furoquinoline alkaloids 2-5, and the other compounds
were coumarins 6-8. Compounds 2-6 and 8 are reported here for the first time as constituents of H. longifoliata
and the absolute stereochemistry of compound 8 was assigned for the first time.
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Acknowledgements: FAPERGS,CNPq.
References: 1. Cruz G.L. (1985). D,c,onario de Plantas Uteis do Brasil, 597. 3a edicao. Editora Civilizacao Brasileira SA Rio
de Janeiro. 2. Moura et. al. (1997) Phytochemistry: 46: 1443·1446.3, Moura et al. (1998) Fitoterapia: LXIX (3); 271·272.

B164 Isolation, determination and antibacterial active of alkaloids from Zanthoxylum rhoifolium
W. de A. Gonzaga, A.F. Morel, A.D. Weber, S.R. Giacomelli, S.C.S. Hoelzel, 1.1.Dalcol and E.C. Dessoy
Departamento de Quimica, Universidade Federal de Santa Maria, 97105-900 Santa Maria RS, Brazil.

Zanthoxylum rhoifolium (Rutaceae), locally called "mamica.<Je-porca", is a plant that grows in South America (Brazil,
Uruguay, Paraguay and Argentina). It has been used in Brazilian folk medicine against a variety of diseases. As a
continuation of our chemical studies on Rutaceae plants (1), we now report on the isolation and structural eluci-
dation of two new dihydrobenzophenanthridine alkaloids, rhoifoline-A (1) and B (2) (hexane extract) from the root
bark of Z. rhoifolium, found together with three other known benzophenantridine alkaloids, 6-acetonyldihydronitidi-
ne (3) (2) 1= 8-acetonyldihydronitidine (3)), 8-acetonyldihydroavicine (4) (3), and zanthoxyline (5) (1) (chloroform
extract). Spectral methods and mainly 1D and 2D NMR experiments were used to determine structures 1-5.
The antibacterial studies of alkaloids 1-4 (Table
1) showed that alkaloids 3 and 4 were active
against the tested Gram-positive (S. aureus, S. 0

efidermidis and M. luteus) and Gram-negative <
(K. pneumoniae, S. setubal and E. coi,] bacte- 0

ria, as revealed by bioautography (4).

o
)

o

I
O-Me 2

a-Me

AlkalOids S. aureus S. efidermidis K. pneumoniae S. setubal E. coli M.luteus

NA NA NA NA NA NA

2 NA NA NA NA NA NA

3 1.0 1.0 3.5 3.5 1.0 NA

4 1.0 3.5 1.0 3.5 3.5 NA

Table 1. Antibacterial activity: mintmum amount required for inhibition on bacteria growth on TLC plates (~g).

Acknowledgements: FAPERGS,CNPq.
References: 1. Morel et al. (1997) Phytochemistry 46: 1443-6. 2. Waterman, G.P. and Khalid, SA (1981) Biochem. Syst. Ecol. 9:
45-51. 3, Ajith, P.K.N. (2001) Phytochemistry 56: 857-861. 4. Homans, A.L. and Fuchs, A. (1970)J. Chromatogr. 51: 327.
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B165 Anti-stress activity of Lepidium peruvianum Chacon
M.P. G6mez·Serranilios a, A. L6pez·Fando a, I. Iglesias a, O.R. Lock b, u.P. Upamayta band ME Garretero a
a Dept. de Farmacologia, Facultad de Farmacia UCM. Ciudad Universitaria sin, 28040· Madrid, Spain. b Dept. de Ciencias.
Pontificia Universidad Cat61icade Peru. Lima, Peru.

The Lepidium peruvianum (Maca) root has been traditionally utilized by Peruvian natives, since the Inca period,
for both nutritional and ethnical medicinal purposes as an adaptogen and to enhance human and animal fertility.
The aim of the present research was designed to evaluate the anti-stress activity of the methanolic extract of L.
peruvianum roots (125 and 250 mg/kg, i.p. route) in Swiss mice using a diverse spectrum of stress-induced
paradigms (determination of free fatty acids, corticosterone, glucose levels and adrenal glands weigh), gastric
ulcer and forced swimming test (1-2).The drug is capable of attenuating or even eliminating variations in home-
ostasis produced by stress in the studied parameters (Figure 1). Reduction of glucose levels was observed too.
The extract decreased the stress-induced ulcers (between 78 and 87 %) and a significative positive result has
been observed in the forced-swimming test.

·--1
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References: 1. Porsoll, RD et al. (1977) Nature 266: 730-2. 2. Bishayee, A. and Chatterjee, M. (1994) Int. J. Pharmacog.
32(2): 126-34.

B166 Neuropharmacological activity of Byrsonima crassifo'ia Il.l Kunth
M.G. Fernandez a, M.P. G6mez-Serranillos a, I. Iglesias a, A. Cikeres b and A. Villar a
a Pharmacology Department of Pharmacy, UCM, Madrid, Spain. b Faculty of Chemical Science, University of San Carlos,
Guatemala.

The bark of Byrsonima crassifolia (L.) Kunth has been traditionally used in South America for the treatment of
digestive system disease (1) and in the treatment of dermatophytic infections (2); antifungal activity has been
demonstrated (3).
Grossly observable behavioural effects after Lp. injection of the test material including autonomic, neurological
and toxic reactions were observed and quantified as described by Irwin (4). The Central Nervous System (CNS)
was evaluated by performing assays of its effects on spontaneous motor activity, exploratory conduct (hole-
board test), body temperature (as rectal temperature) and sodium pentobarbital-induced hypnosis.
Pharmacological studies have been conducted with the dicloromethanic and hydroalcoholic extracts of
Byrsonima crassifolia (L.) Khunth (1.25 and 0.46 g dried plant/kg weight respectively) to evaluate their effects
on the CNS. The observations suggest that the hydroalcoholic extract of B. crassifolia produces alteration on the
CNS, particularly in the general behaviour patterns; a significant reduction of spontaneous motility (60.9 % at 90
min); decrease in normal body temperature (2.54 QC at 90 min) and in the exploratory conduct in the animals
(97.1 % at 90 min) and a decreasing effect on motor coordination (93.4 % at 90 min). The dicloromethane extract
did not produce activity on the CNS.
All of the above findings suggest the extract produces potent effects in CNS (depressant action) especially in the
case of hydroalcoholic extract.

Acknowledgements: The authors thank Programme CYTED.
References: 1. Gupta, MP (1995) 270 Plantas medicinales iberoamericanas. CYTED. Santa Fe de Bogota, D.C. 2. Caceres, A
et al. (1991) J. Ethnopharmacol. 31: 263-76. 3. Caceres, A et al. (1993) J. Ethnopharmacol. 40: 207-13. 4. Irwin, S (1962)
Science 136: 123-6.
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8167 Phytochemistry and pharmacological evaluation of anticonvulsant, sedative and anxiolytic activities
of Agastache mexicana subsp. mexicana
R. Estrada·Reyes a, E. Aguirre Hernandez b, M. Soto Hernandez b, G. Heinze a, C. Lopez·Rubalcava c, L. Rocha c, J.
Moreno a and M. Martinez·Vazquez d.

a Instituto Nacional de PsiqUiatria "Ramon de la Fuente", Calzada MexIco Xochimilco 101, Col. Sn. Lorenzo Huipulco, C.P. 14370,
Mexico, D.F., Mexico. b Colegio de Posgraduados. Instituto de Recursos Naturales. Especialidad de Botanica. Montecillo, Estado
de Mexico, C.P. 56230, Mexico. C Centro de Investigacion y Estudlos Avanzados del IPN. Departamento de Farmacobiologia.
Ap. Postal 22026, Mexico D.F. d Instituto de Quimica, Circuito Exterior, Ciudad Universitaria, Coyoacan 04510, Mexico D.F.,
Mexico.

The Agastache mexicana subsp. mexicana and the A. mexicana subsp. xolocotziana have been used in Mexican
traditional Medicine for the treatment of disorders such as insomnia and anxiety.
The aim of this study was to evaluate the behavior effects in male mice produced by A. mexicana subsp. mexi-
cana. The avoidance behavior test was employed to analyze the anxiolytic-like actions of this plant. The anticon-
vulsive actions were evaluated on generalized tonic-clonic seizures produced by pentilenetetrazole (PTZ), 4-amine
pyridine (4AP), and bicuculine (BIC). The sedative effects were evaluated through hole board test, and this effect
was confirmed, since A. mexicana subsp. mexicana prolonged the pentobarbital sleeping time.
The aqueous extract did not show anxiolytic-like effects. However, showed an important sedative effect, and exhi-
bited an anticonvulsant activity in the seizures induced by PTZ and 4AP. In addition, the bioassay guided fractio-
nation indicated that the anticonvulsant activity lies in the flavoniod fraction, since this fraction protected animals
from tonic seizures induced by PTZ, and showed a sedative effect in the hole board test. It is worth to know three
flavonoids products (acacetin, 7-0-(2"-0-acetyl)-glucosylacacetin, and 7-0-glucosyl-acacetin) were isolated from
active fraction.

Acknowledgements: CONACYTgrant No.4992-N, and Beatriz Pifia M. for their techical assistance.

8168 Neuropharmacological evaluation of species used as central nervous system depressant in Brazilian
traditional medicine.
M.M. Blanco, M.I.R. Carvalho-Freitas, G.M.M. Feniman-De Stefano, C.M.M. Freire, V.P. Ricardo, L.M. Sena, M,_
Costa
Department of Pharmacology, UNESP - Universidade Estadual Paulista, Caixa Postal 510, CEP: 18618-000, Botucatu, SP,
Brazil.

Several botanical species are used by different populations due to their reputed sedative/hypnotic activity, or are
used against convulsive episodes. Based on their ethnopharmacological use, seven species (Citrus aurantium,
Cymbopogon citratus, Ocimum basilicum, Ocimum gratissimum, Rosmarinus officinalis, Passiflora alata and
Passiflora edulis) were selected and evaluated in order to investigate their activity upon the central nervous
system (CNS). Preparations obtained from different parts of each specie, according to their traditional use, were
coded as: Essential Oil (EO), 70% v/v hydroethanolic extract (HE) submitted to successive partitions resulting in
hexanic (HF), dichloromethanic (OF) and final aqueous (AF) fractions. Preparations were administered orally to
male Swiss mice (30-40 g) 30 min before experimental procedures. Sedative activity was evaluated by sleeping
time induced by sodium pentobarbital (40 mg/kg, ip); anticonvulsant activity was determined by PTZ (pentylene-
tetrazole: 85mg/kg, sc) and MES (maximal eletroshock: 50 mA, 0.11 s, corneal). EO obtained from R. officina-
lis, O. gratissimum and C. citratus reduced the occurrence of tonic episodes induced by the MES test in 42%,
55%, and 78% respectively (Fisher's exact test; p<0.05). Sleeping time induced by sodium pentobarbital was sig-
nificantly increased when compared with control group [median (lQ25-IQ75): 39 (29-60) min] in animals treated
with EO from O. gratissimum (3.2 times), EO from C. citratus (3.5 times), and EO (2.1 times), HF (2.8 times) and
OF (3.0 times) obtained from C. aurantium (Kruskall-Wallis non-parametric ANOVA followed by Dunn's multiple
comparison test; p<0.05). No effects were observed on experimental models with preparations obtained from
O. basilicum, P. a/ata or P. edulis, in spite of their traditional use as CNS depressant. The positive results obtai-
ned are according to ethnopharmacological use of the species and, after toxicological investigation, the prepa-
rations could be useful in primary medical care. In the same way, identification of compound(s) responsible for
biological activity could be a source of prototypes to chemical and pharmacological studies, in order to design
new safer drugs potentially useful in CNS disorders.

Acknowledgments: Financial support: FAPESP,CAPES.
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B169 A f\-adrenoceptor agonist isolated from the flowers of the Mexican tree Chiranthodendron penta-
dacty/on Larr.
Horacia Vidrio a, Gil A. Magos a, Martha Medina a and Ricardo Reyes-Ghilpa b

a Department of Pharmacology, Faculty of Medicine and b Institute of Chemistry, Universidad Nacional Autonoma de Mexico,
04510 Mexico, D.F., Mexico.

Ghiranthodendron pentadactylon Larr. is a tree growing wild in southern Mexico and cultivated in some parts of
the country for ornamental purposes. Its flowers are used in Mexican traditional medicine for the treatment of
heart conditions and epilepsy and, applied topically, as an antiinflammatory remedy. Since an aqueous extract of
G. pentadactylon flowers was reported to relax the noradrenaline-contracted rat aorta (1), the plant was included
in a screening program designed to identify Mexican medicinal plants with possible cardiovascular activity. A
methanolic extract of the flowers was found to lower blood pressure in the anesthetized rat and to elicit vasodi-
latation in the perfused mesenteric vascular bed of the rat. Activity-guided fractionation of the crude extract led
to isolation of a single crystalline active compound which in the chloralose-urethane anesthetized rat produced
immediate and long-lasting hypotension accompanied by a slowly-developing tachycardia. In pharmacological
studies in this model designed to determine the mechanism of these effects, it was found that previous selecti-
ve 111adrenergic blockade with atenolol abolished the tachycardia but had no effect on the hypotension. In con-
trast, non-selective 1'1 and 02 blockade with propranolol eliminated both responses. These results are compati-
ble with a 11-adrenoceptor agonist eliciting tachycardia through 1'1 cardiac receptors and hypotension through 112
vascular receptors. Chemical characterization of the compound is in course.

Acknowledgement: Supported by Programa de Apoyo a Proyectos de Investigacion e Innovacion Tecnologica, Direccion General
de Asuntos del Personal Academico, Universidad Nacional Autonoma de Mexico. Project IN2071 00.

Reference: 1. Perusquia M. et al. (!995) J. Ethnopharmacol. 46: 63-69.

B170 Effects of the crude and semi purified extracts of Paullinia cupana var. sorbi/is (Martius) Ducke ("gua-
rana") in forced swimming test
E.A. Audi, A.G.G. Sanches, F. Otobone, M. T. Yasunaka, M.A. Trombelli and J.G.P. de Mello
Departamento de Farmacia e Farmacologia, Universidade Estadual de Maringa (UEM), 87020-900, Maringa, Parana, Brazil.

The seeds of "guarana" are well known as a psychostimulant drug. Previous studies carried out in this laboratory
showed a potential antidepressive activity with "guarana" seeds crude extract in forced swimming test (FST). The
objective of the present study was to evaluate the role of the crude (EBPC) and semi-purified (EPA and EPB)
extracts (requeried patent) obtained of the seeds of "guarana" in its experimental model. Male Wistar rats (n= 7-
8) were given daily EBPC (30.0 and 60.0 mg/kg) EPA and EPB (2.0 and 4.0 mg/kg, p.o.), saline (S, p.o.) and
imipramine (lMI, 10.0 mg/kg, i.p.) during 30-40 days. The animals were then submitted to the forced swimming
test (FST) and to the open-field test (OFT). When compared to S, EBPC (30.0 mg/kg) and EPA (4.0 mg/kg) decre-
ased immobility time at 50.7% (3.5±0. 76) and 73.12% (4.0± 1.8, p<0.05), respectivelly, without affecting mobi-
lity time in FST or locomotor activity in OFT. IMI decreased significantly immobility time and increased mobility
time, without affecting locomotor activity. The different doses of EPB did not affect any of the parameters analy-
zed. These results suggest that the EBPC and EPA of the extract of the seeds of "guarana" present a potential
antidepressive activity and that the responsible compounds for this activity is still under investigation at our labo-
ratory.

Acknowledgements: This work was partially supported by CNPq and UEM.
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B171 Guazuma ulmifolia Lam.: microbial and chemical study
K.J. Galina a, C.M. Sakuragui b, T. Ueda·Nakamura b, C. V. Nakamura band J.C.P. de Mello a,b.
a Program a de P6s·Graduacao em Clencias Farmaceuticas UNESP . Campus Araraquara, Rodovia Araraquara·Jau km 1,
Araraquara·SP, Brazil. b Programa de P6s·Graduacao em Ciencias Farmaceuticas Universidade Estadual de Maringa (UEM), Av.
Colombo 5790, 87020-900, Maringa-Pr-Brazil.

Guazuma ulmifo/ia Lam., Sterculiaceae, popularly known as "mutamba" presents a wide geographical distribu-
tion, ranging from Mexico to Southern Brazil. The rnain interest in its microbial and chemical study is due to its
use for treatment for hair loss (1). This activity can be attributed to tannins that have many pharmacological acti-
vities such anti-inflammatory, anti-oxidant, radical scavenging, anti-ulcer, anti-microbial, anti-viral and capillary pro-
tective action (2,3,4)_
The material was collected in the field vicinity of Maringa, Parana, Brazil, and after the botanical analyses, the
identification confirmed the material being Guazuma ulmifolia Lam_ vaL tomentella. In the chemical analyses was
carried out the separation of compounds from the crude extract by a column chromatography on Sephadex
LH20_ By the biologic point of view, observed the in vitro anti-bacterial activity from crude extract and semi-puri-
fied extract, by microdiluition method. In the microscopic analyses, big secretories ducts among the cells of the
parenquimal tissue were detected. The result for activity against Staphylococcus aureus and Bacillus subtilis was
showed by the aqueous fraction of crude extract (MIC 31.25 ~g/ml, and MBC 250 ~g/ml; MIC 125 ~g/ml and
MBC 500 ~g/ml, respectively). Still, the ethyl acetate fraction presented some activity against Escherichia coli
(MIC 250 ~g/ml). Phytochemical approach proved the presence of tannins, flavonoids and saponins. From the
fractionation of a crude extract of G. ulmifolia stem bark, with the ethyl acetate fraction, led to the isolation of
two monomers (epicatechin and catechin) and one dimmer of catechin, whole characterized by spectroscopic
methods by NMR (lH, 13C), MS and comparison with literature values.

Aknowledgements: Brazilian Sponsors: Capes, CNPq, UEM, UNESP.
References: 1. Pio Correa M.P. (1974) Dicionario de Plantas Uteis do Brasil, v.5. 2_ Hor M. et al. (1995) Planta Med., 61,3:
208-212. 3. TakahashiT. et al. (1999) Food and Chem. Toxicol., 37,5: 545-552. 4_ Takahashi T. et al. (1999) J. Invest. Dermatol.
112: 310-316.

B172 Chemical study and microbiology and acute toxicology evaluation of the seeds extracts of Paullinia
cupana var. sorbilis (Martius) Ducke, Sapindaceae (guarana)_
T.MA Ushirobira a, E_ Yamaguti b, L.M. Uemura b, C. V. Nakamura a, B.P. Oias Filho a, L.C. Marques a and J.C.P.
de Mello a
a Programa de P6s-Graduacao em Ciencias Farmaceuticas, b Curso de Farmacia, Universidade Estadual de Maringa (UEM),
Colombo Avenue, 5790, Maringa - Parana - Brazil

Paullinia cupana var. sorbilis, popularly known as "guarana", is a Brazilian plant, growing in the Amazonian area.
This plant is used by the native population as a stimulant of the cerebral functions. It has been also used as com-
ponent in the food and bevarage industry. The seeds of "guarana" has a high concentration of tannins and methyl-
xantines. From the crude extract EBPC of the seeds of "guarana" was obtained a semi-purified extracts (EPA) and
aqueous fraction (FAQ) (requeried patent). The EPA was chromatographed by CC (Sephadex-LH20) and 24 frac-
tions were obtained. The fractions F2 and F5 were rechromatographed by CC and were obtained 3 compounds:
caffeine, catechin and epicatechin. There were identified by NMR and MS spectroscopy and by comparison with
the literature. The antibacterial activity of the EBPC, FAQ and EPA was carried out with Staphylococcus aureus
(ATCC 25923), Bacillus subtilis (ATCC 6623), Escherichia coli (ATCC 25922) and Pseudomonas aeruginosa
(ATCC 15442), through the microdilution assay with the determinate of the Minimum Inhibitory Concentration
(MIC). All the extracts presented a negative effect at the concentration lower than 1000 ~g/ml. The acute toxi-
cological test was carried out with Swiss male mice. The doses of 5.0, 2.5 and 1.0 mg/kg (p.o.) and several
doses i.p. (2.5,1.5,1.0,0.5 and 0.1 mg/kg) (n=10/group) was administrated. The control group received water.
After administration the animals were observed at the first hours and during 15 days daily. It was evaluated the
week ponderal evolution and the final weight of the following organs: heart, liver, lung, kidney and spleen, after
sacrifice. The LD50 were 1.659 g/kg (p.o.) and 0.792 g/kg (i.p.). In the acute test by i.p. was found a signifi-
cative decrease of the lung weight of the animals treated with the dose of 0.5 g/kg (treatment = 0.30 ± 0.07;
control = 0.40 ± 0.07). This event did not occur in any other of the tested doses. The continuation of the work
is necessary to corroborate the results obtained until moment with the acute toxicological test and the determi-
nation of the responsible compound for it.

Acknowledgements: This work was partially supported by CNPq and UEM.
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B173 Antiviral activity of plants extracts to polio- and herpexvirus
REC. Linhares a, A.M.M. Felipe a, C. Nozawa a, W.A. Roman Jr band J.C.P. de Mello c.
a Departamento de Microbiologia. Universidade Estadual de Londrina, Caixa Postal 6001, 86051-990, Londrina, PR, Brazil. b Pro-
grama de Pos-Graduacao em Ciencias Farmaceuticas. UNESP - Campus Araraquara, Rodovia Araraquara-Jau km 1, Araraquara,
SP, BrazIl. C Program a de Pos-Graduacao em Ciencias Farmaceuticas. Universidade Estadual de Maringa, Av. Colombo 5790,
87020-900, Maringa, Pr, Brazil.

Crude extract (CEl, aqueous and ethyl acetate fractions (AqF, EtoAc) from Stryphnodendron adstringens (Martius)
Coville, Leguminosae, "barbatimao" and Guazuma u/mifolia Lam., Sterculiaceae, "mutamba" stem barks, and par-
tially purified fractions I and II from Heteropteris aphrodisiaca O. Mach., Malpighiaceae, "no-de-cachorro" roots,
were assayed for in vitro antiviral activity to polio- and bovine herpexvirus. The inhibition of virus replication, in
Hep-2 cell cultures, was monitored by plaque assay, reduction of virus titer (TCI050) and, in some cases, by immu-
nofluorescence assay. Barbatimao's CE, AqF and EtoAc inhibited more than 90.0% the replication of polivirus and
its CE inhibited herpexvirus in 74.3%. On the other hand, mutamba's CE and AqF inhibited poliovirus in approxi-
mately 90%, while EtoAc in 65.0%. Both AqF and EtoAc from mutamba inhibited the replication of herpexvirus in
99.0%, however no inhibition was observed with the correspondent CEo As far as mutamba's AqF and EtoAc are
concerned, we demonstrated a reduction from 80.0 to 84.0% in the number of poliovirus-infected and treated
cells presenting virus-specific fluorescent foci, in comparison to control infected and non treated cells. Fractions
I and II of "no-de-cachorro" roots presented activity for poliovirus inhibiting its replication in more than 90.0%.
Moreover, fraction I inhibited the number of poliovirus-infected cells presenting virus-specific fluorescent foci at
the concentration of 50 ~gjmL. In conclusion, we demonstrated that "barbatimao" and "mutamba" extracts, as
well as, "no-de-cachorro" partially purified fractions presented antiviral activity for polio- and bovine herpexvirus.
Studies to find out the mechanisms of action of these extracts were not carried out, for the time being.

Aknowledgements: This work was partially supported by CNPq, UEM, UEL, UNESP and Laboratorios Biosintetica Ltda.

B174 Pharmacognostic study and antibacterial activity of the stem bark extract Stryphnodendron obova-
tum Benth. (Leguminosae)
A.C.C. Sanches a, S.R. Mundo b, PER. Silva b, T. Ueda-Nakamurab b, B.P. Dias Filhob b, C.V. Nakamura band
J.C.P. de Mello b

a Programa de Pos-Graduacao em Ciencias Farmaceuticas UNESP - Rodovia Araraquara-Jau km 1, Araraquara-SP - Brazil. b Pro-
grama de Pos- Gradua~ao em Ciencias Farmaceuticas, Universidade Estadual de Maringa (UEM), Av. Colombo, 5790, BR -
87020-900, Maringa-PR - Brazil.

Stryphnodendron obovatum Benth. (Leguminosae), "barbatimao de folha miuda", is a native species from
Brazilian "cerrado" (1), containing higher concentration of phenolic substances in stem bark. Popularly stem bark
decoctions are use to seat bath, inflammations, infections and, as a scarless. The following pharmacopeic tests
were carried out with the collected stem bark (Feb/200 1) (2): a) loss on drying: 12.8%; b) extractives content:
28.63%; c) total tannin content: 15.03%. The turbo extract acetone: water (7:3; V/V - FAA) was partitioned with
ethyl acetate (EtOAc), leaving over the water fraction (FW). The EtOAc was fractionated through the column chro-
matography (Sephadex®-LH20) being evaluated with the TLC. The subfraction F8 was rechromatografied in the
same support and, the isolated substances were acetilated and submitted to NMR 10 (lH, 13C), 20 (COSy), MS
analyses and the comparison with the literature were identified as gallocatechin and epigallocatechin (3). The
FAA, EtOAc, and the FW, were submitted of the antibacterial activity test through the microdilution method with
the aim to determinate of the Minimum Inhibitory Concentration (MIC) and Minimum Bactericide Concentration
(MBC) (4) to the samples of Staphylococcus aureus (ATCC25923), Bacillus subtilis (ATCC6623), Pseudomonas
aeruginosa (ATCCI5442) and Escherichia coli (ATCC25922). Then, the fractions FAA, EtOAc and FW presented
MIC of 125, 125 and 125 ~gjmL and MBC of 250, 500 and 500 ~gjmL to S. aureus, while the others samples
had MIC and MBC higher than 1000 ~gjmL. The results obtained through the quality control allowed us to draw
profile of the plant collected during the Brazilian summer. The preliminary chemical study shows the presence of
the flavan-3-0Is and the EtOAc presents activity against S. aureus in the concentration of 125 ~gjmL (MIC) and
500 ~gjmL (MBC).

Aknowledgements: Sponsors of the Brazilian Council: Capes, CNPq, UEM, UNESP.

References: 1. Burger, M.E. et al. (1999) Braz. J. Res. Anim. Sci. 36. 2. Farmacopeia Brasileira. 4.ed., 2000. 3. Melio, J.C.P
et al. (1996) Phytochemistry 41: 807-813. 4. National Committee for Clinical Laboratory Standards, (1999).
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8175 Anti-inflammatory activity of Bursera simaruba
B. Zuiliga a, P. Guevara a and B. Esquivel b

a Facultad de Ciencias and b Instituto de Quimica. Universidad Nacional Autonoma de Mexico, Ciudad Universitaria, C.P.
04510 Mexico, D.F., Mexico.

The Burseraceae family of plants is represented in Mexico by 20 genera and over 600 species. These plants are
characterized by their exudates and resins which are rich in essential oils used with medicinal and industrial pur-
poses. A potential insecticidal activity has been also described for some species. From Bursera simaruba, phe-
nolic and terpenoid compounds have been isolated. On the other hand the anti-inflammatory activity of the hexa-
nic extract obtained from the leaves of this species has been also described (1). On the basis of the previous
discussion In this work the methanolic and acetonic extracts obtained from the leaves of a Mexican population
of B. simaruba were tested, for its anti-inflammatory activity, in an assay of 12-0-tetradecanoyl-phorbol-acetate
(TPA, 2.5 ~g), induced ear edema in mice, and after 10 min loading dose 0.31 mg extract was topically applied.
The results indicate that the acetonic extract produces 40.89 % of inhibition of the induced edema (p = 0.0431).
An inhibition of 20.86% was obtained for the methanolic extract (p = 0.0569). Biodirected fractionation of the
acetonic extract looking for the bioactive compounds is now in progress.

References: 1. Abad, M.J. et al. (1996) J. Ethnopharmacol. 55: 63-68.

8176 Anti-inflammatory activity of two Dyssodia species (Asteraceae)
M.C. Perez-Amador, V. Muiloz and C. Vega
Facultad de Ciencias, Universidad Naclonal Autonoma de Mexico, Departamento de Ecologia y Recursos Naturales. Ciudad
Universitaria, C.P. 04510 Mexico, D.F. Mexico.

Dyssodia is a New World genus. The plants belonging to this genus are distributed in the tropics and subtropics
of North and Central America (1). In Mexico two species are used as medicinal plants, D. porophylla and D. pap-
posa. Their folk uses indicate a probable anti-inflammatory activity (2) that has been investigated in this work.
Hexane and methanol extracts were prepared from the parts of the plants used in Traditional Medicine, stems
and leaves of D. porophylla and stems and inflorescence of D. papposa. From these extracts the anti-inflamma-
tory activity was determined by the mouse ear edema test induced with TPA (l2-0-tetradecanoyl-phorbol-13-ace-
tate), 2.5 ~g TPA / ear topically applied and after 10 minutes 0.31 mg extract / ear, also topically applied.
Anti-inflammatory activity was found in the methanol extract of D. papposa inflorescence, 22.09 % inhibition of
the ear edema (p" 0.01), and in the methanol extract of D. porophylla stems, 26.57% inhibition of the ear edema
(p " 0.05). The results indicate that the plants have an anti-inflammatory activity which is in accordance with their
use in the Traditional Medicine.

References: 1. J.L. Strother (1969) Systematics of Dyssodia cavanilles (Compositae: Tageteae) University of California Press.
Los Angeles. U.S.A. 2. A. Argueta et. al. (1994) Atlas: Plantas Medicinales Tradicionales Mexicanas II. Instituto Nacional
Indigenista. Mexico D.F.
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8177 Antiinflammatory activity of Siphoneugena reitzii (Myrtaceae) and some isolated volatile compounds
on chemotaxis of polymorphonuclear leucocytes
M.A. Apel a, A. Aleixo b, E. Suyenaga a, C. Chaves a, J.A.S. Zuanazzi a, R.P. Limberger a, L.H.B. Baptistella band
A.T. Henriques a
a Universidade Federal do Rio Grande do Sui, Programa de P6s-Gradua~ao em Cienclas Farmaceuticas, Av. Iplranga, 2752,
90610-000, Rio Grande do Sui, Brazil. b Universidade Metodista de Piracicaba, Rodovia do A~ucar Km 156,13400·911, Sao
Paulo. Brazil.

Siphoneugena reitzii belongs to the Myrtaceae family and it is widely distributed in the Rio Grande do Sui State
(Brazil). The volatile oil of this species and $-u-pinene. I~-caryophyllene, u-bisabolol and its synthetic derivatives
were used in the chemotaxis experiment to evaluate their influence in the locomotion of polymorphonuclears leu-
kocytes (PMN). The oil of S. reitzii was obtained from the fresh leaves by hydrodistillation and analyzed by GC
and GC/MS. using OB-5 fused silica capillary column and Supelco B-COEX 120 column coated with beta-cyclo-
dextrin for quiral separation. All the samples were tested in the chemotaxis assay in a concentration of 100
jJg/ml. $-u-pinene is present in the S. reitzii oil with a percentage of 12.08% and it showed to be active on inhi-
bition of PMN migration (91.93% of inhibition) (1). Another compound of this species is I~-cariophyllene and it was
also active (86.85% of inhibition). Other sesquiterpene, u-bisabolol was submitted to selective oxidation reac-
tions, using chromium and MCPBA (2). as oxidants. and the five derivative oxygenated obtained were tested in
the chemotaxis assay. Bisabolol diepoxide and l-oxo-bisabolol were able to inhibit the locomotion of PMN pre-
senting 92.20% and 91.25% of inhibition, respectively. Ep~hernandulcine did not present activity and bisabolol
oxide Band bisabolol acetate demonstrated cytotoxic activity, occurring the breaking of the wall cell.

Acknowledgements: CNPQ/FAPERGS.

References: 1. Sendo F. et al (1998) Inflamm. Research. 47. 133·136. 2. Jones. A.B. (1991). Comprehensive Organic
Chemistry. 7. 153·187.

8178 Segregation of Southern Brazilian Myrceugenia cucullata and Myrceugenia mesomischa (Myrtaceae)
essential oil composition and antimicrobial activity
R.P. Limberger, M. Sobral, M.A. Apel, J.A.S. Zuanazzi and A. T. Henriques
Universidade Federal do Rio Grande do Sui. Program a de P6s·Gradua~ao em Ciencias Farmaceuticas. Av. Ipiranga. 2752.
90610·000. Rio Grande do Sui. Brazil.

Myrceugenia cucullata O. Legrand and Myrceugenia mesomischa O. Legrand & Kausel, two southern Brazilian spe-
cies until now merger under the first name. are evaluated for their chemical, morphological and ecological featu-
res and proposed here to be considered as distinct entities. The essential oil was obtained from fresh leaves by
hydrodistillation and analyzed GC and GC/MS using both Ourabond-OB5 (polidimethyldiphenylsiloxano) and Supelco
B-COEXI20 (I~-ciclodextrin). The oil composition of M. cucullata presented a great amount of trans-nerolidol (92 -
94 %), while that of M. mesomischa was rich in (-)-u- (20 - 28 %) and HI~-pinene (18 - 22 %). The two species
may be distinguished morphologically by dimensions of leaves and pedicels, and ecologically they present distinct
behaviors at the collections sites, where M. cucullata has a scattered distribution while M. mesomischa grows in
dense groupings of individuals. suggesting a possible allelopathic action. The antimicrobial activity of the essential
oils was assayed against Staphylococcus aureus, S. epidermidis, Micrococcus luteus. Escherichia coli. Candida
albicans and Saccharomyces cerevisiae, by plate agar diffusion method. The results are showed in the Table 1.

Table 1. Antimicrobial activity of oils from M. cucullata and M. mesomlscha.

S. aureus S. epidermidis E. coli M.luteus C. albicans S. cerevisiae
M. mesomischa 16.17 8.73 R 9.93 9.68 IT
M. cucu/lata 9.78 9.12 8.54 14.25 R NT
Chloramphenicol 19.12 23.06 13.96 25.98
Nystatin 12.10 13.27
The values are the medium of three measurements (mm). NT: not tested; IT: total inhibition.

M. mesomischa showed high inhibition against S. cerevisiae and S. aureus, low activity against S. epidermidis, M.
luteus and C. albicans. M. cucullata showed better activity against M. luteus and lower against S. aureus. S. epider-
midis and E. coli.

Acknowledgements: This work had financial support from CNPQ and FAPERGS.
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B179 Alkaloids of Hippeastrum (Amaryllidaceae) from the South of Brazil
A.E. Hoffman Jr, AF.S. da Silva, ACE da Fonseca, C. Sebben, M. Sobral, A T. Henriques and JAS. Zuanazzi.
Programa de P6s·Graduacao em Ciencias Farmaceuticas (Universidade Federal do Rio Grande do Sull. Av. Ipiranga, 2752. CEP
90.610·000. Porto Alegre (RS), Brazil.

The Amaryllidaceae comprises about 13 tribes, 58 genera and 870 species distributed in tropical and subtropi-
cal regions of the world 0). Hippeastrum is one of the 11 genera of the American tribe Hippeastreae (2), with
about 60 species ranging from Mexico to Argentina. Amaryllidaceae alkaloids have shown a wide range of bio-
logical activities including antitumor, antiviral, antimalarial and immunostimulant. In Rio Grande do Sui, Brazil,
there exist about 8 species, 2 of which were collected and surveyed until now, Hippeastrum glaucescens (Mart.)
Herb. and H. vittatum (L'Herit.) Herb. Using classical methods of total alkaloid extraction, bulbs and aerial parts
were analyzed. The yield varied from 0.03% to 0.5% in the bulbs and 0.02 to 0.1 % in aerial parts, for H. glau-
cescens and H. vittatum, respectively. Four alkaloids were isolated from the bulbs of H. glaucescens: Iycorine,
pretazetine, tazetine and an unidentified one with a tazetine-type nucleus. As far as we know, till now there are
no reports on chemical or pharmacological studies of this species. From the bulbs of H. vittatum the alkaloid
montanine, not previously reported for this species, was isolated. The total alkaloid extract from bulbs and lea-
ves of H. glaucescens showed cytotoxicity to lung (H460) and colorectal (HT29) tumour cells, whereas those
from H. vittatum showed important antitumoral activity in colorectal (HT29) and glioma (U373) cell lines at con-
centrations of 0,4 ~gjml.

Acknowledgements: This work had financial support from CNPQ and FAPERGS.

References: 1. Meerow, A.w. et al. (1999). Am. J. Bot. 86: 1325-1345. 2. Meerow, A.W. & D.A. Snijman (1998).
Amaryllidaceae. In Kubitzki, K. (ed.) The families and genera of vascular plants. V. 3 - Lilianae (except Orchidaceae). Berlin,
Springer, 478p.

B180 Nutritional elements and antioxidative properties of mate ("ex paraguariensis)
M. Haaf, K. Fisch and W. Kniiss
Institute of Pharmaceutical Biology, University of Bonn, Nussallee 6. D-53115 Bonn, Germany.

In large regions of South America leaves of the mate tree are traditionally used to prepare stimulating teas. Mate
was already consumed some hundred years ago by the Indians of South America and many tales and stories
have been reported about nutritional and health protective features of mate.
Recently, we reported on variability of phytochemical constituents of mate which are useful markers in quality
control. The content of caffeine and caffeoyl-quinic acids was shown to be defined at the level of individual plants.
Earlier literature reports on high levels of ascorbic acid could not be verified (1). Now, we investigated the varia-
bility of nutritional elements in mate samples from different years. Antioxidative properties of mate were measu-
red and samples in parallel characterized phytochemically (caffeine, rutin, caffeoyl-quinic acids by HPLC; pig-
ments photometrically).
Levels of K, Ca, Mg, Mn, Fe, Zn, Na and Cu in green mate were determined by means of atomic absorption spec-
trometry. Generally, the variability of content for each element was low. Especially interesting was the remarka-
ble content of Mn 0.8 to 2.5 g/kg dry weight). Samples of toasted mate showed no significant deviations.
Antioxidative properties of extracts and of purified compounds from mate were estimated by means of an iron-
katalyzed TBA-based assay. Preparations of green mate were shown to have substantial anti oxidative properties.
In concentrations of about 40 ~g mate per ml extract inhibition by different samples was 40 to 60% compared
to the reference compound linolenic acid. Analysis of purified compounds revealed that antioxidative capacity of
dicaffeoyl-quinic acids (50% inhibition) is higher than of monocaffeoyl-quinic acids (30% inhibition).
Antioxidative properties of mate have already been reported in literature (2,3). Because of the large variability of
caffeoyl-quinic acids in mate we recommend that it is always necessary to analyze the phytochemical composi-
tion of mate samples when they are assayed on health protective features which could be due to antioxidative
properties.

References: 1. Haaf, M. et. al. (2001) GA annual meeting, Erlangen, P 245, Germany. 2. Guggliucci, A. (1996) Biochem.
Biophys. Res. Commun. 224: 338-344. 3. Schinelia, G.A. et al. (2000) Biochem. Biophys. Res. Commun. 269: 357·360.
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8181 Complement modulating activity of plants from Guatemala
E. Risco., M. Paz b, M.E. Paredes b, C . Morales b, A. Caceres band S. Caiiigueral·
• Unitat de Farmacologia i Farmacognosia. Facultat de Farmacia. Universitat de Barcelona. Av. Diagonal, 643. E·08028
Barcelona, Spain. b Facultad de Ciencias Quimicas y Farmacia, Universidad de San Carlos de Guatemala, Ciudad Universitaria,
zona 12. Guatemala Ciudad. Guatemala.

Fifty eight extracts from different parts of thirteen plants from Guatemala were investigated for their influence on
complement-mediated hemolysis. Classical (CP) and alternative (AP) complement pathways activities were deter·
mined in human serum (1). The plants (Acalypha guatemalensis, Byrsonima crassifolia, Gliricidia sepium,
Guazuma ulmifolia, Lippia graveolens, Neuro/aena lobata, Ocimum micranthum, Petiveria alliacea, Quassia
amara, Simarouba glauca, Smilax lanceolata, Tridax procumbens and Wigandia urens) were selected on the base
of their ethnomedicinal use in Guatemala.
Eight plant extracts showed potent inhibitory activity on CP (lC50 < 5 ~g/ml): T. procumbens (chloroform/metha·
nol from aerial parts, IC50 = O.77 ~g/ml), W. urens (chloroform from flowers, IC50 = 1.62 ~g/ml), O. micranthum
(alcoholic from leaves, IC50 = 1.65 ~g/ml), S. lanceolata (chloroform from rhizome, IC50 = 2.14 ~g/ml), P. allia-
cea (alcoholic from leaves, IC50 = 2.40 ~g/ml), A. guatemalensis (chloroform from leaves, IC50 = 2.84 ~g/ml),
N. lobata (alcoholic from leaves, IC50 = 3.89 ~g/ml) and G. sepium (alcoholic from leaves, IC50 = 3.91 ~g/ml).
Quercetine was used as a positive control (lC50 = 33.7 lJg/ml).
Only two extracts, the aqueous from bark and leaves of G. sepium exhibited interesting activity on AP (lC50 of
80.48 ~g/ml and 38.64 ~g/ml, respectively). An aqueous extract from leaves of Azadirachta indica was used as
a positive control (lC50 = 226.4 ~g/ml)

Acknowledgements: CYTED, project X·3 and Farmaya for providing the plants. Volunteers for providing the blood samples.
References: 1. Klerx et al. (1983) J. Immunol. Methods 63: 215·220.

8182 Activity of "sangre de dragon and a fucoarabinogalactan from Croton urucurana Baill. on complement
system and lymphocyte proliferation
E. Risco a, B. Milo., R. Vila., E. Alvarez b, T. Fernandez b, J. Iglesias. and S. Caiiigueral·
a Unitat de Farmacologia i Farmacognosia. Facultat de Farmacia. Universitat de Barcelona. Av. Diagonal, 643. E·08022
Barcelona, Spain. b Catedra de Imunologia·IDEHU, Facultad de Farmacia y Bioquimica, Unlversidad de Buenos Aires, Junin 956.
1113 Buenos Aires, Argentina.

Croton urucurana Baill. (Euphorbiaceae), known as Urukura and Uruchnum, is a common species in Paraguay,
Northern Argentina, Southern Brazil, and Uruguay. Incision in the bark of the trunk and branches produces an
immediate excision of a blood red latex, known as "sangre de drago". Once the "bleeding" has stopped, the gum
then exudes over the same lesion and may be collected solidified a few days later. Both products are used in
folk medicine. The gum is mainly constitued by a high molecular weight fucoarabinogalactan (CU· 1) (1). The latex
is mainly constitued by catechins and proanthocyanidins, such as the SP-303 (2). In order to investigate the pos-
sible immunomodulatory activity of the latex and the fucoarabinogalactan, activities on classical (CP) and alter-
native (AP) complement pathways in human serum (3), and on proliferation of murine lymphocytes by [3H]thymi·
dine uptake (4) were investigated.
The polysaccharide CU-l exhibited a strong activity on AP of complement system (IC50 = 28.8 ~g/ml) resulting
in consumption of complement factors. CU-l also stimulated the normal splenocytes proliferation (at 100 ~g/ml)
and lymphoid leukaemia cells growth (at 10 ~g/ml to 100 ~g/ml).
Latex exhibited a potent inhibitory activity on CP (lC50 = 6.2 ~g/ml) and AP (lC50 = 119. 7 ~g/ml) of complement
system and inhibited the proliferation of activated and non activated splenocytes and lymphoid leukaemia cells
growth, at 100 ~g/ml.

Acknowledgements: The authors are grateful to CEIA (Brussels, Belgium) and to Laboratorios Roda (Valencia, Spain) for finan·
cial support through the Fundaci6 Bosch i Gimpera (Univ. of Barcelonal. We also thank the volunteers for providing the blood
samples.
References: 1. Milo et al. (2002) J. Nat. Prod. (in press). 2. Ubillas et al. (1994) Phytomedicine 1: 77·106. 3. Klerx et al. (1983)
J. Immunol. Methods 63: 215·220. 4. Fernandez et al. (1998) J. Ethnopharmacol. 62: 25·34.
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B183 Cytotoxic activity of Lithraea molleoides against human tumor cell lines
MJ Ruffa a, P. Lopez b, G. Ferraro b, R. Campos a and L. Cavallaro a
a Catedra de Virologia, Facultad de Farmacia y Bioquimica, Universidad de Buenos Aires, Junin 956 4' piso, Capital Federal
(1113), Argentina. b Catedra de Farmacognosia, Facultad de Farmacia y Bioquimica, Universidad de Buenos Aires, Junin 956 2'
piso, Capital Federal (1113)' Argentina.

Lithraea molleoides (Veil.) Engl. (Anacardiaceae), trivial named "chichita" or "molle de Cordoba", grows in South
America and have long been use among the native population as antirheumatic, diuretic and in respiratory disor-
ders.
The dichloromethane extract of aerial parts of L. molleoides shows cytotoxic activity against Hep G2 (1), for this
reason a bioguided fractionation was done to isolate the active constituents. A Sephadex LH20 column was used,
with dichloromethane:methanol in different proportions, to obtain 6 fractions; the most active was purificated with
HPLC where a catechol was identificated.
The cytotoxic effect of the dichloromethane extract, fractions 3 and 6 and the catechol isolated from L. molle-
oides was evaluated against three human tumor cell lines (Hep G2, SK-Mel-28, H292) and three transformed, but
not tumor, cell lines (Vero, MDBK, MDCK).
The residue of each sample was suspended in DMSO:H20 (1 :5), it was centrifuged and the supernatant was used.
In the in vitro cytotoxic activity assay, cells in the exponential phase of growth were incubated 48 h at 37°C with
serial dilutions of the different samples. Cell proliferation was evaluated with MIT and the IC50 was determined (2).
As a result of the cytotoxic bioguided assay against Hep G2 a catechol was isolated from L. molleoides. This
compound also presented cytotoxic activity against the other five cell lines tested, with different IC50 values:
17.0±1.4 ~g/ml (SK-Mel-28), 18.0±1.4 ~g/ml (H292), 21.7±3.8 ~g/ml (Hep G2), 73.5±9.2 ~g/ml (Vero),
59.5±7.8 ~g/ml (MDBK) and 72.1± 4.8 ~g/ml (MDCK).
The result of our investigation shows a poor selective cytotoxic activity of the catechol against the human tumor
cell lines; but the same effect was seen with the positive control vinblastine (an anticancer drug in clinical use)
(3). Nowadays, studies are carried out to elucidate the mechanism of action of the isolated compound.

References: 1. Ruffa, M.J. et al. (2002) J. Ethnopharmacol 79: 335·339. 2. Freshney, R.I. (2000) Culture of Animal Cells. A
manual of Basic Technique, 4th Ed. Wiley-Liss.USA. 3. Cragg, G.M. and Newman, D.J. (1999) Cancer Invest 17(2): 153·163.

B184 Bioactive compounds from Atlantic Forest species Alchornea glandulosa and A. sisifolia
(Euphorbiaceae)
D.H.S. Silva, R.F. de Camargo, R. Higa, F.S. Fujii, L. Hamerski and V. da S. Bolzani
Instituto de Quimica, Universidade Estadual Paulista CP 355 CEP 14800-900 Araraquara, SP, Brazil.

Plants of the family Euphorbiaceae have been used as traditional medicines in several parts of the world. In
Africa, Alchornea cordifo/ia has been used as anti-parasitic, mainly to treat amoebiasis and malaria. As part of
our continuing efforts to search for new antioxidant and DNA-damaging agents from Brazilian plant species, spe-
cially from Atlantic Forest, we have investigated the hydroalcoholic extract of leaves from Alchornea sisifo/ia and
the chloroformic extract of leaves from A. glandulosa collected in Sao Paulo State. The guided-fractionation of
these extracts using Ii-carotene (1) and DPPH (2) tests to detect antioxidant agents led to the isolation of the ella-
gic tannin coriolagin and the flavonol glucoside astilbin from A. sisifolia, and 3-O-glucosyl-kaempferol from A. glan-
du/osa. The use of mutant strains of yeast Saccharomyces cerevisiae to select DNA-damaging agents led to the
isolation of four guanidine-type alkaloids from A. glandulosa
extract: pterogynine, pterogynidine besides the two new derivati-
ves 1 and 2. The structures of the bioactive compounds were esta-
blished on the basis of spectroscopic data, mainly 1D and 2D NMR
and MS. In the plant kingdom, guanidine alkaloids are rare and res-
trict to the families Euphorbiaceae and Leguminosae. Pterogynine
and pterogynidine have previously been isolated from Pterogyne
nitens (Leguminosae) and proved to be potential antitumoral
agents (3).

R'

H

2 ,r< H

Acknowledgements: This work was sponsored by the program BIOTA-FAPESP,CAPESand CNPq.
References: 1. Pratt, D.E. and Miller, E.E. (1984) J. Am. Oil Chem. Soc. 61: 1064-1067.2. Cuendet, M. et al. (1997) Helv.
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B185 Cytotoxic evaluation of diterpenes from Croton rna/ambo
Reinaldo S. Compagnone a Alirica I. Suarez band Arvelo Francisco c
a Escuela de Quimica, Facultad de Crencias, Universidad Central de Venezuela, Caracas, Venezuela. Email: rcompa@strix.ciens.
ucv.ve, b Facultad de Farmacia, Universidad Central de Venezuela, Caracas, Venezuela. C Instituto de Biologia Experimental,
Facultad de Ciencias, Universidad Central de Venezuela, Caracas, Venezuela.

Croton malambo Karst (Euphorbiaceae) is small tree growing in the north-east region of Venezuela, where is
called "palomatias" (1). Just as other species of the Croton genus it is widely used in traditional Venezuelan medi-
cine. An aqueous decoction of the bark is employed as remedy for arthritis as antiinflammatoy, analgesic and
also in the treatment of diabetes and gastric ulcers. In the course of this research, we have previously investi-
gated the antinociceptive and antiinflamatory activity of an aqueous extract. Analysis of the dichloromethane
extract of the aerials parts of C. malambo, led to the isolation and identification of the four diterpenes: t-dehy-
drocrotonin (1), cajucarinolide (2) isocajucarinolide (3), together with 16u, 171~-kauranediol (4) (2,3). The struc-
tural elucidation was determined by spectroscopy data. In this work we present the results of the evaluation of
these extracts in vitro against several tumoral cell lines.
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B186 Pharmacological activity and in vitro toxicity of extracts from Tynanthus panurensis (Bur.) Sandw.
"clavo huasca" (Bignoniaceae) barks
L.F. Alguacil, D. Muiloz-Mingarro, J.M. Pozue/o, A. Galan, F. L/inares, N. Acero, C. Perez-Garcia, L. Morales and
J.A. Vicente
Facultad de CC. Expenmentales y de la Salud. Universidad San Pablo CEU. PO Box 67, E·28660 Boadilla del Monte, Madrid,
Spain.

Four extracts from Tynanthus panurensis (Bur.) Sandw. (Bignoniaceae) bark were tested to determinate their
possible cytotoxic effects, bacterial growth inhibition potential, and antinociceptive and antiinflammatory activi-
ties. Barks were collected in Iquitos (Peru) and neutral, moderately polar, basic and polar extracts were prepa-
red according to a general procedure for extracting plant tissues and fractionating into different classes accor-
ding to polarity (1). Cytotoxicity was evaluated by MTT assay over human HeLa, HT29 and PC3 cells and hams-
ter CHO cells. The extracts were tested against E. coli, P. aeruginosa, S. aureus, E. faecalis, S. typhymurium,
A. niger and C. albicans growth by the microdilution method, the results being expressed by Minimal Inhibitory
Concentration (MIC). Antinociception was assessed by acetic acid writhing in male OFl mice, and the antiin-
flammatory activity was determined with the carrageenan-induced hind-paw edema method in male Sprague-
Dawley rats. The only significant cytotoxic effect was found to be moderate and was exhibited by the basic
extract against HeLa and CHO cells (lC50 values were 4,95 and 6, 72 ~gjmL respectively); incubation with the
highest concentration of the polar extract was devoid of any effect against the four cellular lines tested. All
extracts showed high MIC values in antimicrobial tests (MIC>50 ~gjmL) and then should not be considered sig-
nificant growth inhibitors. The polar extract exhibited a considerable degree of antinociceptive activity, and both
the neutral and polar extracts caused edema reductions comparable (and even superior in the case of polar
extract) to indomethacin (5 mgjkg). Further studies of the active principles contained in the polar extract would
be then advisable due to the positive benefiVrisk ratio depicted by the combined pharmacotoxicological studies;
quaternary alkaloids and N-oxides are found to be present in this extract and could be responsible for the des-
cribed effects.

References: 1. Harborne, J.B. (1998) Phytochemical Methods, 3rd. end, Chapman and Hall, London.
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B187 Structure-citotoxicity relationships of 6-methoxy flavonols isolated from Paepalanthus hilairei Koern
(Eriocaulaceae)
V.C. Soares a, M.S.G. Raddi a, L.C. Santos b, W. Vilegas b
a Faculdade de Ciencias Farmaceuticas-UNESP, CP 502, 14801-902 - Araraquara, SP, Brazil. b Instituto de Quimica de
Araraquara·UNESP, CP 355.14801-970- Araraquara, SP, Brazil.

It is well know that some structural features are important determinants for medical properties of flavonoids.
Although potential protective effects have been attributed to phenolic compounds they also were reported to be
toxic to eukaryotic cells. In this study we investigated in vitro structural parameters that could affect the cytoto-
xicity of four 6-methoxy flavonols (1) isolated from Paepalanthus hilairei on viability of McCoy cell line by the
neutral red assay (2). The cytotoxic potential of the studied flavonols was, in order of decreasing effectiveness,
6-methoxyquercetin (538.48 ± 106. 74 ~g/ml) > 3-0-1{-D-glucopyranosyl-6-methoxyquercetin (336.31 ± 41.40
~g/ml) > 6-methoxykaempferol (223.21 ± 8.48 ~g/ml) > 3-0-1>-D-glucopyranosyl-6-methoxykaempferol (139.09
± 2.46 ~g/ml). The results showed that the presence of cathecolic structure (3',4'-di-OH) in the quercetin deri-
vatives reduce the toxic activity of these compounds. On the other hand, substitution of position 3 by a sugar
increased the toxic activity of both quercetin and kaempferol derivatives.

Acknowledgements: CNPq, PADC/FCF-UNESP.
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B188 Antimicrobial, cytotoxicity and immunoeffects of vioxanthin from Paepalanthus bromelioides
K.F. Devienne a, M.S.G. Raddi b, 11 Carlos band W. Vilegas a
a Instituto de Quimica de Araraquara-UNESP, CP 355.14801-970, Araraquara, SP, Brazil. b Faculdade de Ciencias Farmaceuticas
de Araraquara- UNESP, CP 502.14801-902, Araraquara, SP, Brazil.

Chemical substances obtained from plants have been for the pharmaceutical industry one of the most important
sources of new products. Actually, there is strong tendency to screen natural products for antimicrobial proper-
ties and their involvement in immunological system. Appropriate elimination of bacteria requires both the effecti-
veness of antimicrobial drug against microorganisms and a very well functioning defense system of host.
Macrophages are the first cells to participate in the immunological response and they can be activated by a variety
of stimuli. The hydrogen peroxide (H202), nitric oxide (NO) and tumoral necrosis factor (TNF-u) are effector mole-
cules for the microbicidal and cytotoxic response of macrophages. In this study, we evaluate in vitro the antimi-
crobial activity (1) of vioxanthin, an isocoumarin isolated from P. bramelioides, and its cytotoxicity (2) and some
immunoeffects on murine peritoneal macrophages (3, 4, 5), The results showed that the vioxanthin exhibited an
strong activity against some gram-positive bacteria (0.98-1.98 ~g/ml). On the other hand, this compound was inac-
tive against E. coli at 500 ~g/ml. Vioxanthin demonstrated to be toxic to macrophages displaying cytotoxic index
of 44.68 ± 3.42 ~g/ml and it is not been able to stimulate H202 and NO production by macro phages. The macro-
phages treated with 40 ~g/ml of vioxanthin significantly increased TNF-u production (323.9 ± 94.0 Ujml).
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8189 Effects of Achyroc/ine satureioides on mean blood pressure and heart rate of the rat.
J.L. Castro, G. Vecchio, V. Moscatelli, G. Ferraro and C. Acevedo.
Catedras de Farmacologia y Farmacognosia, Facultad de Farmacia y Bioquimica, UBA, Junin 956 Piso 5, 1113 Buenos Aires,
Argentina.

Achyrocline satureioides (Lam) D. C., Asteraceae, (v.n. "marcela", "marcelita", "falso yatei-caa") is a medicinal plant
whose aqueous extracts of the aerial parts are widely used in folk medicine in Argentina and other countries of
South America for the treatment of several human ailments, particularly those related to gastrointestinal dysfunc-
tion as choleretic, hepatoprotective and antispasmodic. Previous pharmacological in vivo studies have reported
anti-inflammatory, analgesic, sedative, inmunostimulating and antioxidant properties. The aim of the present study
was to determine the cardiovascular effects of the aqueous extract of A. satureioides in the anesthetized rat.
A. satureioides was collected in Buenos Aires province. Aqueous extract was prepared as infusion 5% PIV (1). 200
g of plant material (aerial part) dried and groundered were stored 20 minutes after addition of boiling water and
then filtered. The filtrate was freeze-dried and the resulting powder was considered as the aqueous extract.
Dilutions of 1% (Ml), 2% (M2), 4% (M4) and 8% (M8) were made and intravenously administered to Wistar rats weig-
hing 220-250 g, which were previously anaesthetized with pentobarbital (40 mg/kg). The femoral vein and the
carotid artery of the rats were canulated for extract administration and blood pressure measurement respectively.
A Statham transducer and a Grass polygraph were used for this purpose.
Marcela extracts induced a concentration dependent decrease in mean blood pressure when compared with the
administration of saline solution (SS): Ml: -9.5±2.7" mm Hg, M2: -15.2±2.8* * mm Hg, M4: -23.6±4.4 * * mm Hg,
M8: -38.5±4.3** mm Hg vs. SS: 1.7±0.3 mm Hg; *p<0.05, **p<O.Ol, n=7. The 8% dilution of the extract
also decreased the heart rate (M8: -26±5.8 beats/min vs. 5S: -3.8±2.9 beats/min, p<O.Ol, n= 7). Methyl
atropine (MA: 1.2 mg/kg iv) slightly antagonized the decrease in blood pressure (MA + M8: -25.l±2.2 mm Hg,
n=4 vs. M8: -38.5±4.3 mm Hg, n=7, p<0.05).
The aqueous extract of A. satureioides induced significant changes on mean blood pressure and heart rate of the
rat. The activation of muscarinic receptors seems to be only partially involved in these effects.

Acknowledgements: This work was supportes by grant SECYT-UBA B 079.
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8190 Bois Bande, a popular aphrodisiac in the light of science
A. Lendl a, Ch. Kletter a, S. Glasl a, I. Werner a, A. Presser b, G. Reznicek a and J. Jurenitsch a
a Institute of Pharmacognosy, University of Vienna, PharmaCenter Vienna, Althanstrasse 14, A-l090 Vienna, Austria. b Institute
of Pharmaceutical Chemistry, Karl-Franzens-University, Universitatsplatz 1, A-8010 Graz, Austria.

The Caribbean island of Grenada furnishes the popular aphrodisiac drug Bois Bande, which consists of the stem
bark and the roots of a native tree growing in the island's rain forest. Contrary to Grenadian sources (1) the drug
does not stem from Roupala montana Aubl. (Proteaceae) but Chione venosa (SW.) Urban (Rubiaceae), a plant
known under the same vernacular name in other islands of the West Indies (2). The drugs morphological and ana-
tomical features are presented. Anatomical characteristics are conspicuous agglomerations of stone cells and
fibers in the cortical parts of the plant.
Folk medicine recommends to leave a piece of the crude drug in white rum over a period of one week.
Accordingly, samples of stem bark and roots collected in Grenada were powdered and extracted with methanol
40%. The resulting extract was fractionated by CC on silica gel 60 using chloroform, chloroform-methanol and
chloroform-methanol-water mixtures as mobile phases. The polar fractions yielded free sugars as glucose, man-
nose, fructose and saccharose which were identified by TLC and GC-MS after derivatization. Purification of the
more apolar fractions by HPLC on RP 8 material with methanol-water as mobile phase yielded glycosylated ter-
penoids.
This is the first time that anatomical and phytochemical characteristics of this drug are presented.

Acknowledgements: We thank David William Taylor, The University of Michigan, USA, for Identifying the herbarium samples and
Telfor Bedeau, nature guide in Grenada, for guiding us to the drug-furnishing trees.
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B191 Tyrosinase inhibitors from Brazilian medicinal plants
M.G.L. Brandao a, C.N. Reis a, V.A. Bertolini a, J.R. Stehmann a and I. Kubo b

a Universidade Federal de Minas Gerais, Faculdade de Farmacia, Av. Olegario Maciel, 2360. 30180·112 Belo Horizonte, Brazil.
b University of California at Berkeley. Environmental Science, Policy and Management, 201 Wellman Hall 3112, Berkeley, CA
94720·3112, USA.

Tyrosinase (EC 1.14.18.1), also known a polyphenol oxidase (PPO), is a copper·containing enzyme found in
microorganisms, animals and plants. Tyrosinase inhibitors have become increasingly imporant in cosmetic and
medicinal products in relation to hiperpigmentation. The development of tyrosinase inhibitors is necessary (1,2)
and the brazilian plants are a rich source of bioactive compounds. Species from Asteraceae (Vanil/osmopsis,
Lychnophora, Baccharis and Solidago), Anacardiaceae (Anacardium), Gentianaceae (Lisianthus, Dejanira) and
Rhamnaceae (Ampelozizyphus and Zizyphus) were collected and identified. Different extracts (n-hexane, ethyl
acetate, etanol and n-butanol) were prepared with each plant. After drying, the extract were assayed to tyrosi-
nase inbibition. The mushroom tyrosinase used for the bioassay was purchase from Sigma Chemical Co. (St.
Louis, MO). Although mushroom tyrosinase differs somewhat from other sources, it was used for experiment
because it is readily avaiable. All the samples were dissolved in DMSO and used for the experiment at 30 times
dilution. The enzyme activity was monitored by dopachrome formation at 475 nm up to the appropriate time (not
longer as 10 min). The active extracts were fracionated in silicagel and C·18RP chromatographic column in order
to isolate the active compounds. The ethanol and ethyl acetate extracts from Baccahris trimera showed a signi·
ficant inhibitory activity. Fractionation guided study from these extracts lead to a flavonoid rich fraction (aglycon
and glycosides), with showed a 1050 of 700 ~gjmL. Extracts from the other plants shower lower activity in com·
parison with B. trimera.

Acknowledgements: FAPEMIG(Belo Horizonte/ BrazIl).
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B192 Plants used to treat fevers and malaria in Brazil
F.Q. Oliveira a, M.G.L. Brandao a, R.G. Junqueira a, J.R. Stehmann a and A.U Krettli b

a Universidade Federal de Minas Gerais, Faculdade de Farmacia, Av. Olegario Maciel, 2360. 30180·112 Belo Horizonte, Brazil.
b Centro de Pesquisas Rene·Rachou/ FIOCRUZ.30115 Belo Horizonte, Brazil.

Several plants are used in traditional medicine of Latin America to treat fevers and malaria (1,2). In order to know
the plants more used in Brazil, we have performed a extensive revision of plants indicated to treat fevers and
malaria in the Brazilian etnomedical bibliography. A total of 108 bibliographical sources (technician and popular
books, articles from national periodic and annals of congress) have been consulted. Each bibliographic referen-
ce received a weight (10, 2 or 0.4), according to the publicated information. A book which describes a ethno-
botanical survey on a endemic area of malaria of Amazon, for example, received weigth 10. Another which con-
sisted on a simple revision of plants used in Brazil received weight 0.4. In each reference we have noted data as
family, scientific and popular names, part used and indications of the plants. A total of 197 different species are
indicated as useful for the treatment of fevers and malaria. The calculation of their citation frequency versus
weight of each reference lead to the different values of scores for each one. The species Senna occidentalis (L.)
Roxb. and Momordica charantia L. received the highest scores (139.6 and 125.6, respectively), followed by
Carapa guianensis Aubl. (64.4), Geissospermum sericerum Benth & Hook ex Miers. (64.0), Aspidospemum niti·
dum Benth ex Muell. (62.4), Myrtus brasiliana L. (59.6), Piper umbelata (Pothomorphe umbel/ata) L. (57.6),
Croton cajucara Benth (50.0), Solanum paniculatum L. (47.6), Coutarea hexandra (Jacq.) K. Schum. (46.4) and
Casearia sylvestris SW (40.4). The results demonstrate that several plants are used to treat fever and malaria in
Brazil and that more used should be explored.
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8193 Screening of some Mexican medicinal plants for antibacterial activity
Alma D. Alanis a, Fernando Calzada a and Javier Torres b
a UIM en Farmacologia de Productos Naturales, b UIMen Enfermedades Infecclosas y Parasitarias, Hospital de Pediatria, Centro
Medico Nacional, Siglo XXI, IMSS, Av. Cuauhtemoc 330 Col. Doctores, CP 06725, Mexico D.F., Mexico.

Medicinal plants may offer a source of antibacterial agents for us, in this sense, in the present work we selected
15 Mexican plants traditionally used in the treatment of diarrhoea. Methanol and aqueous extracts were tested
by quantitative testing of antibacterial activity. The following pathogenic bacterial cultures were used: Escherichia
coli, two Shigella sonnei strains, two Shigella flexneri strains, three Salmonella strains, and Vibrio cholerae. The
testing of the antibacterial activity was performed according to the microdilution method described by Galvan
and Barry (l). The aqueous and methanol extracts from Geranium mexicanum, and Punica granatum were the
most active against S. flexneri species and V. cholerae with MIC values ranging from 1 to 4 mg/ml. The metha-
nol extract from Thymus vulgaris showed 100% inhibition towards all species tested when evaluated at 8 mg/ml.
In general, the methanolic extracts were more active than aqueous extracts. These preliminary results from the
evaluation of bacterial activity gave evidence of the probable presence of compounds of biological interest in the
methanol extracts from G. mexicanum, P. granatum, and T. vulgaris.

Acknowledgements: Silvia Gonzalez Arrroyo, The investigation was supported by CONACYTgrant 38030M, and IMSS-FOFOI(FP-
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8194 Is the starch from Solanum /ycocarpum St. Hill. fruits a hypoglicemic?
D.C. Endringer a, b, A.C.P. Oliveira c, M.G.L. Brandao band M.M. Coelho C

a Laboratory of Pharmacognosy of UNIVIX.RuaJose Alves. 201. 29075-080. Vitoria. ES. Brazil. b Laboratory of Pharmacognosy
and C Laboratory Pharmacology. Faculty of Pharmacy. Federal University of Minas Gerais. Av Olegario Maciel. 2360. 30180-112.
Belo Horizonte. MG. Brazil.

Several Brazilian plants are used in the traditional medicine to treat diabetes (1). The starch obtained from the
unripe fruits of Solanum Iycocarpum St. Hill. (Solanaceae) has been widely used as a hypoglycemic in Brazil (2).
Per as administration of the starch (l000 or 2000 mg/kg. twice daily for 7 days) did not change glycemia of
non-diabetic mice evaluated on the 7th day. In streptozotocin-induced diabetic mice, chronic treatment with the
starch (1000 or 2000 mg/Kg, twice daily for 7 days) did not change the elevated glycemia in the 7th day, 3 after
the last dose. In animals fasted for 15 h, per as administration of glucose (600 mg/Kg) significantly increased
glycemia 1 h later. Previous (-30 min) treatment of the animals with the starch (l000 or 2000 mg/Kg) did not
change the increase of glycemia. Per as administration of the starch (l000 or 2000 mg/Kg. day, twice daily for
7 days) did not induce body weight gain or loss. In interviews with 56 diabetic patients, a total of 29 medicinal
plants were reported as useful in the treatment of diabetes and S. Iycocarpum was the sixth most mentioned. All
the interviewed patients reported that they also used insulin or oral hypoglicemic drugs. The results do not offer
any evidence of a hypoglycemic effect induced by the polysaccharide fraction of S. Iycocarpum, both in normal
and hyperglycemic mice. The results of the present study clearly represent an example of the need of an ade-
quate pharmacological investigation of the natural products largely used by the population.
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B195 Antimycobacterial screening of crude extracts obtained from medicinal plants growing in Northeast
Mexico, using a native resistant strain
G. Molina·Salinas a, A. Perez-Lopez b, P. Becerril-Montes a, S. Said-Fernandez a and N. Waksman b
a Centro de Investigacion Biomedica del Noreste, IMSS, Monterrey, Mexico. b Facultad de Medicina, Departamento de Quimica
Analitica, Ap. Postal 2316, C.P. 64841, Monterrey, N.L., Mexico.

The resurgence of tuberculosis as a major disease in many parts of the world is prompting the search for novel
compounds, active against Mycobacterium tuberculosis, According to the WHO, there were 8.4 million new cases
of TB in 1999 (1). According to data obtained from the IMSS (northeast delegation), 25% of the cases appearing
in Mexico came from this region. The problem is becoming a major concern on account of the prevalence of
resistant strains from M. t. More than 50% of the strains isolated from patients in our region were resistant to at
least two of the antibiotics commonly used for TB treatment (2). In a first effort to identify sources for bioassay-
directed isolation of novel compounds active against resistant strains of Mycobacterium tuberculosis, extracts
of 20 plant species growing in northeast Mexico were screened. Plants were selected on basis of ethnophar-
macological criteria. Methanolic and aqueous extracts were obtained from each part of the plants under test.
Antimycobacterial activity was performed by means of the redox-dye Alamar Blue test (3) using H37RV and a nati-
ve strain resistant to five antibiotics (CIBIN/umf 28:99) isolated and characterized in our laboratory. Positive
assays were retested by means of the Bactec 460. From this first screening we obtained the following results a)
Alamar Blue has a good prediction capability, being cheaper, more simple, and rapid, as many extracts can be
tested in the same microtitre plate, b) DMSO was found to potentiate the activity from extracts, c) methanolic
extracts obtained from roots and leaves of Leucophyllum frutescens (cenizo) showed the greatest activity in the
resistant strain by both methods employed and was considered as a source for a following bioassay-directed
fractionation.

Acknowledgments: We thank PAICYT through grant 443/ 2001 and CONACYT 36544-N.

References: 1. Newton, S and Wright. C (2000) Phytoter. Res., 14: 303·322. 2. Said, S (2000) IMSS Mexico, 75-77.3. Collins,
I and Franzsblau SG (1997) Antimicrob. Agents Chemoter., 4: 1004·1009.

B196 New chromanone acids with antibacterial activity from Ca'ophyllum brasj,jense
F. Cottiglia a, M. Leonti b, O. Sticher band J. Heilmann b
a Dipartimento Farmaco Chimico Tecnologico, Facolta di Farmacia, University of Cagliari, 09124 Cagliari, Italy. b Department of
Applied BioSciences, Institute of Pharmaceutical Sciences, Swiss Federal Institute of Technology (ETH) Zurich, CH·8057 Zurich,
Switzerland.

The bark latex of Calophyllum brasiliense (Clusiaceae) is used in the traditional medicine of the Popoluca (Mexico)
to treat toothache, and to prevent wound infections by microorganisms (1). Using antibacterial activity against
gram-positive bacteria as a lead, bioactivity-guided fractionation of the n-hexane and ethyl acetate extract of the
bark of C. brasiliense afforded six new chromanone acids (1/2, 3/4 and 5/6) as three inseparable mixtures,
together with the three known triterpenes, friedelin, friedelan-3-01, and betulinic acid. The structures of the isola-
tes were elucidated on the basis of extensive 1 D and 2D NMR experiments, as well as high resolution mass spec-
trometry. Compounds 1/2 showed a MIC value of 1 ~g/ml against B. cereus and were significantly more active
than the reference compound chloramphenicol (MIC of 4 ~g/ml), whereas 3/4 and 5/6 exhibited MIC values of
8 and 16 ~g/ml, respectively. All compounds were not cytotoxic against KB cancer cells (ATCC CCL 17) up to
20 ~g/ml.

5' "
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1,3,5 R, =CH3, R2 =H, R3 = H, R4 =CH3

2,4,6 R, =H, R2 = CH3, R) = H, R4 =CH3

i'

References: 1. Leonti, M. et al. (2001) Proceedings of the 42nd Annual Meeting of the American Society of Pharmacognosy.
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B197 Screening of antibacterial active extracts obtained from Amazon rain forest plants
H.S. Sader a, AC. Gales a, AO. Reis a, AG. Gom;:alves a, D. Varella b, AA Oliveira b, I.B. Suffredini b and R.N.
Younes b

a Universidade Paulista, Av. Paulista, 900,1 and., Sao Paulo, SP, Brazil, 01310·100, extractlab@unip.br. b Universidade Federal
de Sao Paulo, Sao Paulo, SP, Brazil.

Seven hundred and five organic and aqueous extracts obtained from 429 plants belonging to 70 different fami-
lies native to the Amazon rain forest were submitted to a screening against Staphylococcus aureus ATCC 29213,
Escherichia coli ATCC 25922, Enterococcus faecalis ATCC 29212 and Pseudomonas aeruginosa ATCC 27853.
Plants were collected according to a phytochemical and chemosystematic approach. They were dried and ground
and macerated with methanol : dichloromethane (1: 1) in order to obtain the organic extract. A following water
maceration was done so as to result two extracts from each plant material. Extracts were prepared to 20 times
the desired test concentration (2 mgjmL) in water or DMSO 50%. Broth microdilution method was performed to
evaluate the antimicrobial activity of the extracts. The bacterial inoculum of each ATCC strain were obtained from
fresh colonies in blood agar plates. They were initially prepared to a concentration of 1.5 x 108 CFUjmL and were
then diluted to 1,5 X 102 CFUjmL. From these diluted bacteria suspensions, 190 ~L were transferred to each
well of the microplates. Ten ~L of the extract solutions were added to the wells and the microplates were then
incubated at 35Q C, for 18 to 20 hours. Results were visually analyzed.
Two out of the 705 extracts showed activity against E. faecalis: organic extracts obtained from aerial parts of
Rapanea sp. and organic extract obtained from aerial parts of Smilax sp. One extract showed activity against S.
aureus: organic extract obtained from stem of Ruizterania sp. MICs were determined (dOO ~gjmL each extract).

Acknowledgements: We thank FAPESPfor their support (99/05904-6).

B198 Alphitolic acid: an unusual triterpenoid from leaves of Bixa orellana and evaluation of its antifungal
activity
B. Freixa a, R. Vila a, A Bighelli c, V.Castola c, J. Iglesias a, F. Ghia b, J. Casanova C and S. Caiiigueral a
a Unitat de Farmacologia i Farmacognosia, Facultat de Farmacia, Universitat de Barcelona, Barcelona, Spain. b ESPEA,Tena,
Ecuador. C Equipe Chimie et Biomasse, UMRCNRS6834, Universite de Corse, Route des Sanguinaires, 20000 Ajaccio, France.

Bixa orellana L. is a reputed traditional remedy used for several purposes by native people in Latinoamerica. The
main of these is the aplication of "annato", a kind of paste obtained with the aril of the seeds, as a dermatologi-
cal protection and treatment of skin diseases.
In a previous screening (1) antifungal activity was detected on dichloromethane and methanol extracts from lea-
ves of B. orellana using agar disk diffusion assay. With the aim of isolating the active compounds, dichlorome-
thane extract was obtained in a Soxhlet apparatus and submitted to a biossay-guided fractionation. It was sepa-
rated by MPLC on Si60 eluting with a gradient of hexane-AcOEt-MeOH (1:0:0 to 0:1:0 to 0:0:1). Fraction VI inhi-
bited the growth of Microsporum gypseum CECT 2908 and Trichophyton mentagrophytes CECT 2795 in an agar
overlay bioautographic method. HSCCC and CC on Sephadex® LH-20 were used to isolate the active compound
from fraction VI. Its structure was elucidated by standard spectroscopic techniques (lH-NMR, 13C-NMR, DEPT,
H,H-COSY, HSQC, HMBC, EI-MS, CI-MS and IR) and by comparison with our own triterpene database. The final elu-
cidation of the active compound was performed by comparison of its NMR data with those of the related com-
pounds betulinic and goreishic acid and identified as alphitolic acid (2<t,31-1-dyhidroxy-20(29)-lupen-28-oic acid), a
pentaciciic triterpene.
Alphytolic acid occurs rarely in nature. It was previously isolated from Zizyphus joazeiro and Licania heteromor-
pha and its antifungal activity was established against Candida albicans (2).

Acknowledgments: Iberoamerican Program CYTED(Project X-7), Generalitat de Catalunya (ACIand grant to BF).
Referencia: 1. Freixa, B. et al. (1998) Phytother. Res. 12: 427-430. 2. Braca A. et al. (2000) Planta Med. 66: 768-769.
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B199 Antifungal sesquiterpene from the root of Vernonia tweedieana
A. Portillo a, R. Vila a,B. Freixa a,T. Adzeta, E. Ferro b, T. Parella c, J. Casanova d and S. Caiiigueral a.
a Unitat de Farmacologia i Farmacognosla, Facultat de Farmacia, Universitat de Barcelona, Barcelona, Spain. b Facultad de
Ciencias Quimlcas, Universidad de Asuncion, Asuncion, Paraguay. C Departamento de Quimica. Universitat Autonoma de
Barcelona, E-08193 Bellaterra, Spain. d Equipe Chimie et Biomasse, UMR CNRS 6834, Universite de Corse, Route des
Sanguinaires, F-20000 Ajaccio, France.

With the aim of searching new antifungal compounds, and etnopharmacological survey was carried out in
Paraguay. Several species selected from an interview taken in situ, were screened in order to establish their anti-
fungal activity against yeasts, dermatophytes and/or filamentous fungi (1). The dicloromethane extract from
Vernonia tweedieana Baker root inhibited the growth of 2 of the 11 strains tested, in agar disk diffusion assay
(1). The biossay-guided fractionation of the extract using an agar overlay bioautographic method allowed the iso-
lation of the active compound.

The dicloromethane extract was fractionated on MPLC Si60 eluted with a gradient of
hexane: -CI2CH2-MeOH (1:0:0 to 0:1:0 to 0:0:1). Fraction 4A was active against
Cryptococcus neoformans CECT 1075, Microsporum gypseum CECT 2908 and
Trichophyton mentagrophytes CECT 2795. The active compound (1) was isolated from
fraction 4A by MPLC and CC on Si60, CC on Sephadex® LH-20 and HPLC on Nucleosil®
100 column.
The structure of 1 was elucidated by standard spectroscopic techniques (lH-RMN,
13C-RMN, DEPT, H,H-COSY, HSQC, HMBC, EI-MS, CI-MS and IR) and identified as 6-cin-
namoyl-1-hydroxy-eudesm-4-en-3-one, a new antifungal compound only previously des-
cribed in Ambrosia artemisioides (2). Its minimal inhibitory concentration (MIC) and
minimal fungicidal concentration (MFC) against yeasts and dermatophytes were bet-
ween 4-16 ~gjml.

Acknowledgements: Iberoamerican Program CYTED(Project X-7) and Generalitat de Catalunya (ACI), A.P. was granted by the
University of Barcelona.

Referencies: 1. Portillo, A. et al. (2001) J. Ethnopharmacol. 76: 93-98. 2. Jakupovic, J. et al. (1988) Phytochemistry 27 (11):
3551-3556.

B200 Antiprotozoal activity and chemical investigation of traditionally used medicinal plants in the treat-
ment of dysentery and diarrhoea in Mexico
Fernando Calzada a, Alma D. Alanis a, Claudia Velazquez a, Elizabeth Barbosa a and Roberto Cedillo b

a UIM en Farmacologia de Productos Naturales, b UIM en Enfermedades Infecciosas y Parasitarias, Hospital de Pediatria, Centro
Medico Nacional Siglo XXI, IMSS, Av. Cuauhtemoc 330 Col. Doctores, CP 06725, Mexico D.F., Mexico.

As a part of our effort to discover natural products with potential use as antiprotoloal agents, 25 Mexican medi-
cinal plants were screened for their ability to inhibit the growth of trophozoites of Entamoeba histolytica and
Giardia lamblia (1, 2). Accordingly, after the initial observation of the significant activity displayed by some spe-
cies, Rubus coriifolius Focke (Rosaceae), Teloxys graveo/ens Willd (Chenopodiaceae), and Lepidium virginicum L.
(Cruciferae) were selected for the activity-guided fractionation. The extract of the aerial parts of Rubus coriifolius
gave (-)-epicatechin, (+)-catechin, nigaishigoside Fl, hyperine, gallic acid, and ellagic acid while that of the aerial
parts of T. graveolens afforded melilotoside, rutin, narcissin, pinocembrine, pinostrobin, and chrysine, and that
from the roots of L. virginicum yielded glucotropaeolin and I~-sitosterol. Epicatechin, melilotoside, and glucotro-
paeolin had the lowest IC50 values among the pure compounds at < 20.4 ~gjml for E. histolytica and at < 16.8
~gjml toward G. lamblia. Epicatechin was the most potent inhibitor with IC50 values of l. 92 for E. histolytica and
of l.64 ~gjml against G. lamblia, its activity was comparable to emetin, but no exceeded that of metronidazole.
The results of the present study lend some support to use of these species in traditional medicine for the treat-
ment of dysentery.

Acknowledgements: The investigation was supported by CONACYTgrant 38030M.
References: 1. Calzada, F. and Alanis, A.D. (1998) Phytother. Res. 12: 70-72. 2. Calzada, F. and Meckes, M. (1998) Pharm.
BioI. 36: 305-309.
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8201 Anti-trypanosoma activity of extract obtained from plant Piper umbel/atum
P.S. Luize a, L.G. Morello a, T. Ueda-Nakamura a, B.P. Dias Filho a, D.A.G. Cortez band C.V.Nakamura a
a Departamento de Analises Clinicas; b Departamento de Farmacia e Farmacologia; Umversidade Estadual de Maringa, Av.
Colombo 5790, DAC/CCS Bloco 1-90Sala 123, CEP87020-900, Maringa, PR, Brazil. (cvnakamura@uem.br)

The use of medicinal plants in the world, especially in South America, contributes significantly to primary health
care. Many plants are used in Brazil in the form of crude extracts, infusions or plasters to treat common infec-
tions without any scientific evidence of efficacy. Chagas' disease affects about 18 million people and is respon-
sible for the death of 45,000 patients every year (1). For the treatment of Chagas' disease, alternative drugs are
necessary with more trypanosomicidal power and less incidence of toxic side effects. In this study extract of
plant "Pariparoba" (Piper umbellatum) was screened for its anti-protozoan activity in epimastigote form of
Trypanosoma cruzi "Y" strain. For this purpose the cells were cultivated in LIT medium (2) containing 10% foetal
bovine serum at 280C with 10 to 1000 ~g/ml of crude extract. Cell growth was determined by counting the para-
sites with a Neubauer hemocytometer. A dose dependent inhibition of the protozoan proliferation was observed.
After 120 h of incubation, growth inhibition percentages of the cells were 28.8%, 85.3%, 94.2%, and 98.4% in
the concentrations 10.0, 100.0,500.0, and 1000.0 ~g/ml of crude extract of "Pariparoba", respectively. These
results demonstrated that this plant contains active principles against T. cruzi justifying the search for the study
of plants extracts used in folk medicine of the treatment of tropical disease caused by protozoa.

Acknowledgments: CNPq, CAPES, Programa de P6s-graduacao em Ciencias Farmaceuticas/UEM, Funda,ao Araucaria, and
PPG/UEM

References: 1. World Health Organization (1993) WHOp.134. 2. Camargo E.P. (1964) Rev. Ins!. Med. Trop., 6: 93-100.

8202 Effect of crude extract and fractions of "barbatimao" (Stryphnodendron adstringens) on growth and
ultrastructure of Herpetomonas samuelpessoa;
F.B. Holetz a, T. Ueda-Nakamura a, B.P. Dias Filho a, J.C.P. de Mello b, C.E.M. Toledo b, M. Attias c, W. de Souza c
and C. V. Nakamura a
a Departamento de Analises Clinicas; b Departamento de Farmacia e Farmacologia; Universidade Estadual de Maringa, Av.
Colombo 5790, DAC/CCS, CEP87020-900, Maringa, PR, Brazil. c Laborat6rio de Ultraestrutura Celular Hertha Meyer, IBCCF_
UFRJRio de Janeiro, RJ, Brazil (cvnakamura@uem.br)

Stryphnodendron adstringens (Marti us) Coville, popularly known as "barbatimao", is a medicinal plant used in the
treatment of leukorrhoea, diarrhoea, and also as an anti·inflammatory and cicatrizant agent (1). We report the
influence of crude extract and fractions of "barbatimao" on growth of H. samuelpessoai cultivated in a defined
medium at 28QC. For this purpose, 100.0 to 5000.0 ~g/ml of crude extract or 1000.0 ~g/ml (fractions F3.1 to
F3.12) were added to the medium. Cell growth was estimated by counting in a Neubauer's chamber. For study
of the influence of "barbatimao" in protozoan's ultrastructure, cells treated with crude extract were fixed in 2.5%
glutaraldehyde. Postfixation was carried out in 1% osmium tetroxide plus 0.8% potassium ferrocyanide and 5 mM
CaCI2, dehydrated in acetone, and samples were embedded in Epon. Ultrathin sections were observed in a Zeiss
CEM-900 electron microscope. After 72 h of incubation, growth inhibition percentages of the cells were 17.8%,
48.3%, 73.3%, and 99.7% in the concentrations 100.0, 500.0, 1000.0, and 5000.0 ~g/ml of crude extract of
"barbatimao", respectively. The fractions F3.9 and F3.12 showed significant higher inhibition activity when com-
pared with crude extract in the same concentration, with 96.7% and 97.8% growth inhibition, respectively. If com-
pared with untreated cells of H. samuelpessoai, the cells treated with "barbatimao" extract showed several mor-
phological changes in the parasite's ultrastructure. In these cells, a markedly mitochondrial swelling were obser-
ved. These results indicate that crude extract and fractions of "barbatimao" have a progressive inhibitory activity
on the growth of H. samuelpessoai and determine some ultrastructural mitochondrial alteration.

Acknowledgements: CNPq, CAPES, Programa de P6s-gradua,ao em Ciencias Farmaceuticas/UEM, Fundacao Araucaria and
PPG/UEM.
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8203 Biological activity of Erythrina alkaloids
R. Garcia-Mateos a and R. M. Soto-Herm§ndez b

a Preparatoria Agricola. Universidad Aut6noma Chapingo. Chapingo, Estado de Mexico. C.P. 56230. Texcoco, Mexico.
b Programa de Botanica. Colegio de Postgraduados. Montecilio, Estado de Mexico. C.P. 56230. Texcoco, Mexico.

In previous works we have described some of the achievements with Erythrina alkaloids, e.g. physiology, toxicity
or pharmacology (1). Now in this work we try to deep in their toxicology, insecticidal evaluation and also explo-
re their herbicidal activity. I{-Erythroidine and its semisynthetic derivative dihidro-I~-erythroidine were evaluated for
acute toxicity (2) administrated intraperitoneally on mice: LD50 were 27.3 mg/kg and 7.3 mg/kg respectively.
For the toxicity test (3) it was evaluated the free alkaloids (FA) and liberated alkaloids (LA) on D. magna and P.
redivivus; the LA fraction showed a moderate toxicity. Insecticidal activity was evaluated with two of the main
alkaloids present in many Erythrina species: I{-erythroidine and erysovine. The test showed a 60% of mortality on
Culex quinquefasciatus a LC50 of 225 and 394 ppm respectively. Finally the herbicidal activity (4) was evaluated
in FA and LA fractions of alkaloids on the inhibition of germination of Phaseolus vulgaris and lea mays and the
photochemical activity on isolated chloroplasts of P. sativum. The tested fractions did not affect the germination
in P. vulgaris and l. mays, but in contrast concentrations lesser than 2.5 mg/mL of free alkaloids inhibited the
ATP synthesis and proton pump. The liberated alkaloids fraction «5 mg/mL) stimulated the ATP synthesis but
did not affect the proton pump.

References: 1. Garcia·Mateos M.R. et al. (1996) J. Agr. Food Chem. 44: 2987-2991. 2. Garcia·Mateos M.R. et al. (2000)
Pharm. & Pharmacol. Let. 10: 34-37. 3. Garcia-Mateos M.R. et al. (2000) Ciencia Ergo Sum 7: 133·137.4. Garcia-Mateos M.
R. et al. (2002) Rev. Soc. Mex. 46: 4·9.

8204 Biological activities of alkamides from species of the tribe Anthemidea (Asteraceae) endemic to
Mexico
J. Molina a, A. Garcia b, P. Rios b E. Ramirez band S. Prieto a
a CINVESTAV,lPN, U. Irapuato (a), Km 9.6 Libramiento Norte, Apartado postal 629, Cp 36500 Irapuato, Gto. Mexico. Mexico.
b Centro de Quimica Farmaceutica, Apartado postal 6990, La Habana, Cuba.

Alkamides are the result of the condensation of a fatty acid with an amine, may be an amino acid with concomi-
tant decarboxylation. This functional group is frequent in the constitution of proteins but not that frequent in natu-
ral products. Even when alkamides are restricted in species, these have been reported in eight plant families.
Species containing alkamides are often found used in traditional medicine. Families containing most of the spe-
cies with alkamides are Piperaceae, Rutaceae and Asteraceae.
The bioactivities observed in alkamides range from fungicides and bactericides to organoleptic stimuli. There
mayor may not be specific receptor for this small molecules. Some of them interact with receptor involved in
the detection of noxious temperatures in mammals. Some of these molecules are as toxic to insects as pyreth-
rins. However, the mechanism of toxicity in lower organisms is different to that observed in insects.
The chemical structures are in some way characteristic of the genus or even restricted to species. The acyl
moiety frequently presents a carboxyl conjugated 2E double bound, related to the specific activity. The presen-
ce of acetylenic and conjugated double bonds and aromatic moieties are organ specific. The distribution of the
structures offers a taxonomic tool at the genus and specific level. Acmelia and Heliopsis are the better-studied
genera, containing small number of species and characteristic amides with specific tissue distribution. Traditional
uses and potential applications in the field of pharmacology and agriculture are discussed.
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8205 Biological activity of crude alkaloid extracts from Aspidosperma rami"orum and Aspidosperma
tomentosum.
E.M. de Aquino a, M.T. Ohara b, AC.R. Moreno band P.R.H. Moreno a

a Instituto de Quimica, Universidade de Sao Paulo, Av. Prof. Lineu Prestes 748 BI. 11 T, 05599·970, Sao Paulo, Brazil. b Fac. de
Ciencias Farmaceuticas, Universidade de Sao Paulo, Av. Prof. Lineu Prestes 580 BI. 13T, 05315·970, Sao Paulo, Brazil.

Aspidosperma species are known for its high indole alkaloid contents. Many of these alkaloids have important
pharmacological properties, such as antitumoral and antimicrobial activities. Crude alkaloid extracts from
Aspidosperma tomentosum (leaves and twigs, seeds and seed wings) and from A ramiflorum (seeds and seed
wings) were assayed for antibacterial activity by agar diffusion method. In addition, the crude alkaloid extracts
from A tomentosum leaves and branches and A ramiflorum seeds and seed envelopes were assayed for a
potential antitumor activity using two mutant strains of Saccharomyces cerevisiae (RAD 52Y and RS 321) with
a deficiency in the DNA repair system (1). Neither alkaloid extract from A tomentosum nor from A ramiflorum
presented antibacterial activity at the concentration assayed (120 ~g). However, crude alkaloid extracts from of
A ramifforum seed wings (0.2 mg/mU and from A tomentosum twigs (2.0 mg/mU showed a potential antitu-
mor activity.

Acknowledgements: FAPESP, CNPq.

References: 1. Gunatilaka A.A.L. et al. (1994) Pure App. Chem. 66: 2219-2222.

8206 Establishment of a Pilocarpus pennatifolius cell culture
AP. Santos and P.R.H. Moreno
Instituto de Quimica, Universidade de Sao Paulo, Av. Prof. Lineu Prestes 748 BI. 11 T, 05599·970, Sao Paulo, Brazil.

Natives living from South America used Pilocarpus species (vernacular name jaborandi) against some diseases,
specially some kind of fevers, with the aim to induce copious sweating. The name jaborandi is a general term
used for some Rutaceae and Piperaceae (1, 2).
Pilocarpine is the most important alkaloid found in Pilocarpus species due to its employment in glaucoma treat-
ment. There are also descriptions of its use in baldness treatment, dropsy and xerostomy (3). All the pilocarpine
used as medicine is isolated from natural source despite of the lower contents in jaborandi leaves. At the
moment, there is no efficient synthetic route known (4, 5, 6).
The main goal of our work was to establishment a Pilocarpus pennatifolius cell culture with the aim to produce
pilocarpine in a scale comparable to the natural source. Starting from leaves veins, we were able to establish a
callus culture in MS medium, supplemented with MS vitamins, antioxidant solution having 2,4-0 (0,55 mg/L),
Picloram (0,03 mg/L), 1M (0,20 mg/L) and NM (0,50 mg/L), as auxins and BAP (0,12 mg/L) as the only cyto-
kinin. Initially, the calli obtained were hard but, adjusting the growth regulator balance, we were able to obtain fria-
ble calli.
At the moment, we were not able to detect the presence of alkaloid pilocarpine in the cultures.

Ackowledgements: Universidade de Sao paulo, Fundacao de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP), Conselho
Nacional de Desenvolvimento Cientifico e Tecnol6gico (CNPq) and Coordenacao de Aperfeit;:oamento de Pessoal de Nivel
Superior (CAPES).

References: 1. Correa M.P. (1969) Dicionario das Plantas Ute is do Brasil. Ministerio da Agricultura. Rio de Janeiro. Brasil. 2.
Holmsted B. et al. (1979) J. Ethnopharmacol., 1: 3·21. 3. Noordan A. (1979) Steroselective synthesis of (+)'pilocarpine, PhD
Thesis, Delft University, The Netherlands 4. Brochmann·Hanssen E. et al. (1975) Planta Med., 28: 1- 5. 5. Compagnone R. et
al. (1986) J. Org. Chem., 5: 1713·9: 6. Horne D. et al. (1993) J. Org. Chem., 58: 62-4.
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8207 Berberine production by in vitro culture of Berberis buxifo/ia
P. Marconi, N. Fernandez Eraso, J. Rodriguez Talou; A. Alvarez and A. Giulietti
Facultad de Farmacia y Bioquimica, UBA,Junin 956, C.P. 1113, Buenos Aires, Argentina. e·mail: pmarconi@mail.retina.ar

Berberine is a quaternary isoquinoline alkaloid, which is used as an antibacterial agent. The aim of this work was
to establish in vitro cultures of Berberis buxifolia (native species of Patagonia Austral) producing berberine and
to study the antimicrobial activity from in vivo and in vitro cultures of B. buxifolia extracts.
B. buxifolia rhizomes were the initial explants for in vitro culture (1). In vitro plants were micropropagated on MS
medium (2) supplemented with BAP (1 mgjL). For callus induction MS medium was supplemented with 2iP (1,5
and 10 mgjL). In order to increase alkaloid production these calli were transferred to MS liquid medium supple-
mented with BAP (1 mgjL). Extracts of B. buxifolia from in vivo shoots and in vitro cultures medium containing
berberine were tested in order to estimate the antimicrobial activity against Staphylococcus aureus ATCC25923
and Escherichia coli ATCC 25922.
Callus culture of B. buxifolia was established in MS medium using 2iP at all concentrations tested. Before BAP
treatment, an intermediate growth step with TDZ or PIC was used. Both growth regulators were able to induce
alkaloid releasing into the culture medium (0.6 gjL). The level of berberine obtained reached up to 0.8 gjL when
BAP was added to the culture medium. All the extracts tested had a higher MIC value than the berberine stan-
dard. The results obtained show that the in vivo and in vitro extracts of B. buxifolia could contain some antimi-
crobial compounds that may have a synergical action between them.

References: 1. Arena, M. et al. (2000) Bioce", 24: 1-8.2, George, E,F, (1987) Plant Culture Media Vol. I. Exegetics Ltd.,
Edington, UK, 567.

8208 Plants used in Mexico for the treatment of gastrointestinal disorders. 1. Antimicrobial screening
V. Rodriguez a, S, Estrada a, p, Espitia a, M.P. Salas a L. Salazar band M.L. Hernandez c
a Facultad de Farmacia, Universidad Aut6noma del Estado de Morelos, Av. Universidad 1001, Col. Chamilpa C.P. 62210,
Cuernavaca, Morelos, Mexico, b Jardin Botanico del Centro INAH·Morelos, C. P. 62440, Cuernavaca, Morelos, Mexico.
c Departamento de Farmacia, Escuela Nacional de Ciencias Biol6gicas, lPN, C. P. 11340, Mexico, D.F., Mexico.

Ethnobotanical surveys and literature reviews showed that 70 plants from 23 families are used in Morelos
(Mexico) for the treatment of gastrointestinal disorders (1), In this study, thirty four crude extracts (hexanic,
CHCI3-MeOH (1: 1) and methanolic) of different sections of eleven plants used in Mexican traditional medicine for
the treatment of gastrointestinal illness were evaluated for their antimicrobial activities, Seven bacteria
(Enterococcus faecalis, Salmonella typhi, Aeromonas hydrophila I>-hemolytic, Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli and Bacillus cereus) were used as pathogenic targets, The selected
species were Crescentia alata (bark), Caesalpinia pulcherrima (stem, aerial parts and leaves), Acacia bilimeckii
(bark), Acacia farneciana (bark), Spondias mombin (bark), Gliricidia sepium (bark and leaves), Pithecellobium
dulce (bark), Vitex mollis (leaves and bark), Mastichodendron capiri (bark), Acacia angustissima (bark) and
Cytocarpa procera (bark). The selection of the sections of the plants to be tested was performed based on tra-
ditional practices carried out by herbalist in the State of Morelos, The crude extracts were evaluated for qualita-
tive antimicrobial activity using the Mitscher method (2).
Results indicate that 29 (85 %) plant extracts inhibit one or more of the microorganism tested, The most inhibi-
ted bacteria was A. hydrophila I)-hemolytic (65 %) and the most resistant was E, coli (6 %). The plants which exhi-
bited the best antibacterial activity were: Chloroformic-methanolic extracts from the bark of C. alata; methanolic
extracts from aerial parts of C, pulcherrima; methanolic extracts from bark of P. dulce, chloroformic-methanolic
extracts from the bark of M, capiri and methanolic extracts from the leaves of V. mollis. The present study indi-
cates that the use of traditional medicine is supported by the antimicrobial effects observed.

References: 1. Monroy·Ortiz, C, and Castillo, P. (2000) Plantas medicinales utilizadas en el Estado de Morelos, CIB· UAEM,
Mexico. 2. Mitscher, L.A, et al. (1972) Lloydia, 35(2): 157-166.
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8209 Plants used in Mexico for the treatment of gastrointestinal disorders. 2. Toxicity to brine shrimp
(Artemia salina Leach) screening
S. Estrada a, V. Rodriguez a, P. Espitia a, M.P. Sa/as a and L. Salazar b

a Facultad de Farmacia, Universidad Autonoma del Estado de Morelos, Av. Universidad 1001, Col. Chamilpa C. P. 62210,
Cuernavaca, Morelos, Mexico. b Jardin Botanico del Centro INAH·Morelos, C. P. 62440, Cuernavaca, Morelos, Mexico.

Continuing with earlier work on medicinal plants used in Mexico for the treatment of gastrointestinal disorders,
we screened eleven medicinal plant species from Morelos State (Mexico) that could contain useful compounds.
The plant selection was based on existing ethnobotanic information and literature reviews. The selected species
were Crescentia alata (bark), Caesalpinia pulcherrima (stem, aerial parts and leaves), Acacia bilimeckii (bark),
Acacia farneciana (bark), Spondias mombin (bark), Gliricidia sepium (bark and leaves), Pithecellobium dulce
(bark), Vitex mollis (leaves and bark), Mastichodendron capiri (bark), Acacia angustissima (bark) and Cytocarpa
procera (bark). Traditional practices by herbalist in the State of Morelos were used as a guide for the choice of
the plant section to be tested.
Forty-five crude extracts (hexane, CHCI3-MeOH (1: 1) and methanolic) of different sections of the plants were scre-
ened using the Brine Shrimp Lethality Test, (BSLT) (1). From 11 species evaluated, eight (72%) produced extracts
that displayed LC50 s 1000 ppm, which are considered active. The hexanic extracts from, Caesa/pinia pu/che-
rrima (aerial parts), Cytocarpa procera (bark) and Acacia farneciana (bark) were the most active, with LC50 of
0.1199 ppm, 0.2113 ppm and 0.3114 ppm, respectively. These plants are popularly used in Morelos for diar-
rhea and digestive complaints (2).

References: 1. McLaughlin, J.M. et al. (1991) Assays for Bioactivity, Academic Press, San Diego. 2. Monroy-Ortiz, C. and
Castillo, P. (2000) Plantas medicinales utilizadas en el Estado de Morelos, CIB- UAEM, Mexico.

8210 New species and uses for the catalogue of Aymara medicinal plants (Bolivia and Peru)
Simon Cocarico a, Concepcion Obon band Diego Rivera a
a Departamento de Biologia Vegetal, Facultad de Biologia, Universidad de Murcia, 30100 Murcia, Spam. Email: drivera@um.es.
b Departamento de Biologia Aplicada, EPSO, Unlversidad Miguel Hernandez, Orihuela, Alicante, Spain.

The Aymara culture extends on the Andean highlands of Peru, Bolivia and Chile. A 78 % of the Aymara popula-
tion is in Bolivia, 19 % in Peru and 3 % in Chile. The Ayamara descent of the Tihuanaco culture, and during the
Inca period they conformed the "Qollasuyu" district, meaning region of healers (Qolla = medicine, Suyu = region
or district).
The well known "Kallawaya" wandering Andean healers are now Qechua speaking but their original name derives
from the Aymara "Qollawayu" (Qolla = medicine, Wallu = bearing bags). Therefore we found extremely interesting
to produce a critical review of the available literature concerning the lists of medicinal plants and their local uses
in Aymara territories.
Hundreds of medicinal plants have been recorded with their Aymara uses for instance (1,2). European and
American species are used. Most of them are locally grown. Some relevant species are the Andres Waylla
(Cestrum parqui L'Herit), Anu Ch'api (Xanthium spinosum L.), Aqhana (Werneria nUbigena H.B.K); ChukuChuku
(Hieracium padcayense Sleumer), Kuka (Erythroxy/on coca Lam.), Kimsa K'uchu (Baccharis genistellioides (Lam.)
Pers.), Manka p'aki (Eupatorium sternbergianum DC), Manzanilla (Matricaria recutita L.), Matico (Piper acutifo/ium
Ruiz & Pav.), etc. We have recorded present day uses in Bolivian highlands involving species not reported as
medicinal so far (Calceo/aria sp. pl.) or unregistered uses as those for Satureja boliviana (Benth.) Briq.

Acknowledgements: We are thankful to the Spanish government for their funding through their AECI program.
References: 1. Zalles, J and De Lucca, M. (1993) Descripcion y uso de 100 plantas medicinales del Altiplano Boliviano. La
Paz: GTZ, Plan Internacional Altiplano, SEAPASand Danchurchaid, 159 p. 2. Caceda, F. and Rosell, J (1993) Flora medicinal nati-
va y cosmovision campesina en comunidades de Puno. Puno: Universidad Nacional del Altiplano, 253 p.
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B211 Morphology and volatiles of glandular trichomes of Montanoa tomentosa
R.E. Robles-Zeoeda a, J. Molina-Torres a, E. Lozoya-Gloria a, M.L. Villarreal b and M.G. Lopez a
a Centro de Investigacion y de Estudios Avanzados del lPN, Unidad Irapuato, 36500, Irapuato, Guanajuato, Mexico. b Centro de
Investigacion en Biotecnologia UAEM, Cuernavaca, Morelos, Mexico.

Glandular trichomes are widely distributed over the aerial reproductive and vegetative organs of many plants (1).
They are the primary secretory organs of these plants and their structures can vary highly among species. The
essential oil produced by glandular trichomes may act as defense compounds in the aerial parts of the plant
against herbivores and pathogens (2). The morphology and volatile components of glandular trichomes of leaves
and flowers of the medicinal plant Montanoa tomentosa Cerv. (Astereaceae) were analyzed by scanning electro-
nic microscopy (SEM) and gas cromatography-mass spectrometry (GC-MS) after extraction by solid phase micro-
extraction (SPME). Glandular trichomes peltate and capitate types were observed in leaves and flowers. On the
abaxial side of leaves peltate type predominated, however, the adaxial surface only presented non-glandular
trichomes. By SPME-GC-MS sixteen and seventeen volatiles were totally characterized in flowers and leaves,
respectively. However, three compounds were the most abundant in leaves and flowers, sabinene, u-pinene and
u-thujene, which accounted for almost 70 % of the whole extract. It is worthwhile to mention that the rest of com-
pounds found in the extracts were all sesquiterpenes such as u-gurjunene, caryophyllene and germacrene D.
Finally, the total percent of volatiles identified was 83.7 for flowers and 86.81 for leaves.

Acknowledgements: To Francisco Solorio from the Instituto de Investigaciones Metalurgicas of the Universidad Michoacana de
San Nicolas de Hidalgo and M. C. Dolores Elena Alvarez Gasca of the Facultad de Arquitectura of the Universidad de Guanajuato
for their technical support in SEM. To the CONACYT by scholarship 86454 to R.E.R.Z.

References: 1. Serrato-Valenti G. et al. (1997) Ann. Bot. 79: 329-336. 2. Werker, E. (1993) Flavour Fragrance J., 8: 249-255.

B212 Identification problems of various Catuaba samples traded in Brazil and Europe
S. Glasl a, Ch. Kletter a, A. Presser b, S. Narantuya a, E. Haslinger b, J. Jurenitsch a and K. Stifter c
a Institute of Pharmacognosy, University of Vienna, PharmaCenter Vienna, Althanstrasse 14, A-1090 Vienna, Austria. b Institute
of Pharmaceutical Chemistry, Karl-Franzens-University, Universitatsplatz 1, A-8010 Graz, Austria. C Institute of Psychology,
University of Vienna, Liebiggasse 5, 1010 Vienna, Austria.

The popular bark Catuaba comes from Brazil and is known as a tonic, stimulant and aphrodisiac. Identifying the
traded drugs creates problems, because the vernacular name Catuaba is attributed to various species belonging
to different genera such as Anemopaegma, Erythroxylum, lIex, Micropholis, Secondatia, Trichilia and Tetragastris
(1,2). The existence of one of the most frequently cited species Erythroxylum catuaba is even doubtful, becau-

se the species identification only bases on a nomen
nudum generated by A.J. da Silva in 1904 in Brazil.
Anatomical and chemical examinations of various
Catuaba samples available in health shops, via internet
and via personal contacts in Brazil showed heteroge-
neity. Some of our samples contained a bark similar to
Trichilia catigua (Meliaceae), others consisted of crude
drugs which could not be assigned to species related
with Catuaba due to the lack of reference material. From
such Catuaba samples traded in Brazil akaloids of the
tropanol ester type (1,2) were isolated and structurally
elucidated (3). In a TLC screening the respective alka-
loids were not detectable in all examined Catuaba sam-
ples.

1
2

-CH3
-H

-OH
-H

Acknowledgements: We thank Mag. M. Kaniak and Mag. W. Stindl for their isolation work as well as Prof. Luis Carlos Marques,
University of Maringa, Parana, Brazil, for providing bark samples of Trichilia catigua A. Juss.

References: 1. Daly, D.C. (1990) Kew Bulletin 45 (1): 179-194. 2. Marques, L.C. (1998) Espec. de Capa, Mar/Abr. 8-11. 3.
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8213
Stindl, W. (2001) Master's thesis, University of Vienna.
Volatile constituents of Aristolochia argentina
H.A. Priestap, C.M. van Baren, P. Di Leo Lira, H.J. Prado and A.L Bandoni
Catedra de Farmacognosia, IQUIMEFA (UBA·CONICET), Facultad de Farmacia y Bioquimica, Universldad de Buenos Aires, Junin
956, 2' piso, (1113) Buenos Aires, Argentina. E·mail: abandoni@infovia.com.ar

The essential oils from leaves, stems and underground organs of Aristo/ochia argentina Gris. were obtained by
hydrodistillation and analyzed by GC and GC/MS. This species is rich in argentilactone (0.7 and 6 g/kg fresh
weight in aerial and underground parts of the plant, respectively), a volatile compound which can be hydrodisti-
lied or extracted with organic solvents. In addition, forty-three components were identified in the oils. All parts of
the plant afforded volatile oils characterized by high levels of argentilactone (57-89 %) and the presence of unde-
catriene isomers 10.3-4.0 %). These last constituents mainly contribute to the characteristic odor of the plant.
Analysis of the volatile compounds of A. argentina extracted with solvents showed the same profile of the hydro-
distilled oil. A commercial tincture of this native species, named "Charrua" and produced from its subterranean
organs, is claimed (internally) to have astringent, antihemorrhoidal and emmenagogue properties in popular medi-
cine. The analysis of the volatile compounds of this tincture also afforded argentilactone, an unsaturated /) lac-
tone with eventually toxic properties. Taking in account these results, and the prohibition of commercializing plant
preparations based on this genus bearing aristolochic acids, a more strengthened control should be encouraged

to avoid the dispensation of this specially harmful species.
8214 Influence of seasonality and leaf position on leaf biometry and essential oil yield of Lippia alba

Dulce M. Castro a, Lin C. Ming a and Silvia. R. Machado b

a Department of Vegetable Production, Agronomic Science College, Unesp / Botucatu, Sao Paulo, CX.P. 237·CEP: 18.603.970,
Brazil. (e·mail: dulcem@fca.unesp.br).bDepartmentofBotany.lnstituteofBioscience.Unesp/Botucatu.SaoPaulo.Cx.P. 237·
CEP: 18.603.970, Brazil.

Lippia alba (MilL) N.E.Br. ex Britt. & Wilson (Verbenaecae), commonly called "falsa melissa", is a widespread plant
in Brazil whose fresh leaves are used in folk medicine such as antispasmodic, sedative, and for the treatment
stomach diseases. Phytochemical studies with L alba revealed the presence of y-terpineol, I{-caryophyllene,
citral, I~-myrcene, p-cymene, undecanone, cadinene and u-humulene in the essential oil (1,2). Chlorophyll
parenchyma, whose development is influenced by light conditions, is the principal site for producing essential oil.
This work relates variations in leaf biometricy and in yield of essential oil of L alba as a function of the season
of the year and position of the leaves on the branch. Thus, the parameters of seasonal variation (spring, sum-
mer, autumn, and winter) were considered concerning location of leaves in three parts of the branch (apical,
median, and basal). Extractions of essential oil were accomplished through hydrodistillation. For biometric analy-
sis of the leaves, samples were collected from of the third median of the blade. The highest yield of oil was obtai-
ned in summer, in leaves located in the apical part of the branch; in these leaves during the same season, the
total height of the blade was greater, due to a of greater development of the parenchyma palisade and epider-
mal cells of the adaxial face.

References: 1. Correa, C.B.V. (1992) Rev. Bras. Farmacia,v, 73: 57·64. 2. Gomes, LC. et al. (1993) Rev. Bras. Farmacia, v,
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8215 Four new 2-acyl-3-hydroxycyclohex-2-en-l-ones from the essential oils from Piper ama/ago

R. Vila a, AI. Santana b, F. Tomi c, M. Mundina a, P.N. Solis b, J. Iglesias a, M.P. Gupta b, J. Casanova C and S.
Canigueral a
a Unitat de Farmacologia i Farmacognosia, Facultat de Farmacia, Avda. Diagonal, 643, 08028 Barcelona, Spain. b CIFLORPAN,
Facultad de Farmacia, Universidad de Panama, Panama, Rep. Panama. C Equipe Chimie et Biomasse, UMR CNRS 6834,
Universite de Corse, Route des Sanguinaires, 20000 Ajaccio, France.

As part of our ongoing investigations on the essential oils from Piper sp. we now report the chemical composi-
tion of the oils from leaves, branches, stems and spikes of Piper amalago L. from Panama. Qualitative and quan-
titative analyses of the oils obtained by hydrodistillation following the method described in the European
Pharmacopoeia (1) were carried out by GC and GC·MS using two different capillary columns: Supelcowax™ 10
and methylsilicone. Identification of the components was achieved from their retention indices on both columns
and by comparison of their mass spectral fragmentation patterns with those stored in our own data base and
with literature data (2). Identity of major compounds was also confirmed by 13C·NMR analysis of the total sam·
pies (3).
In total, thirty·nine components were identified meaning more than 95% of each sample. Main constituents were
a series of four new 2-acylhydroxycyclohexenones (more than 50% of the oils), whose structures were elucida·
ted from their 13C-NMR and MS data as 2-hexanoyl-3-hydroxycyclohex-2-en-l-one, 2-octanoyl-3-hydroxycyclohex·
2-en-l-one, 2-decanoyl-3-hydroxycyclohex-2-en-l-one and 2-dodecanoyl-3-hydroxycyclohex-2-en-l-one. DEPT
pulse sequences from 2-octanoyl-3-hydroxycyclohex-2-en-l-one, isolated from the leaf essential oil by CC over sili·
cagel eluting with hexane and petroleum ether, allowed the determination of the hydrogenation pattern of each
carbon. Sesquiterpene hydrocarbons were also characterized in the oil frorn leaves, such as (t·selinene and 1'1-
bisabolene, while monoterpene hydrocarbons, mainly (t. and f)'pinene, predominated in the oils from spikes, bran-
ches and stems.

Acknowledgements: ACI Program of the Generalitat de Catalunya, Iberoamerican Program CYTED (Subprogram X).

References: 1. Conseil de l'Europe (1996) Pharmacopee Europeenne. Maisonneuve SA Sainte Ruffine. 2. McLafferty, FW.
(1993) Registry of Mass Spectral Data. John Wiley & Sons. New York. 3. Tomi, F. et al. (1995) J. Magn. Res. Anal. 1: 25-34.

8216 New glutarimide alkaloids from Croton cuneatus
AI. Suarez a, Z. Blanco a, F. Delle Monache band R.S. Compagnone c
a Facultad de Farmacia, Universidad Central de Venezuela, Caracas, Venezuela. E·mail: asuarez@strix.ciens.ucv.ve. b Centro di
Studio per la Chimica dei Recettori, Universita Cattolica del Sacro Cuore, Rome, Italy. C Escuela de Quimica, Facultad de
Ciencias, Unlversidad Central de Venezuela, Caracas, Venezuela.

1 Rl = OH, R = H
2 Rl = H, R = OH
3 Rl = R = 0
4 Rl = R = H

Croton cuneatus (Euphorbiaceae) is a plant found in the
Venezuelan amazon. The aqueous extract is widely used by the
natives to treat inflammations, wound healing and against gastric
problems. Analysis of the dichloromethane extract of the aerials
parts of Croton cuneatus, led to the isolation and identification of
the new glutarimide alkaloids (S)-14-hydroxy-2[N·(2-methylbuta·
noyl)]·N·phenylethylglutharimide (1), (R)-14-hydroxy-2-[N·(2-methyl·
butanoyl)]·N·phenyl·ethylglutharimide (2) and 14-oxo-2-[N·(2-methyl·
butanoyl)]·N·phenylethylglutharimide (3), together with the known
julocrotonine (4) (1,2). These structures were elucidated by spec·
troscopic methods, particularly by using high field NMR spectros·
copy. The configurations of the stereocenter (C-14) were assigned
as (S) for 1 and (R) for 2 after the hydrolysis of glutarimide and by
analogy with (S) and (R)-2-amino-l-phenylethanol (3,4).

12

CH3
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Acknowledgements: Fonacit·CNR Grant PI-2001000347,

References: 1. Aboagye F, et al. (2000) Fitoterapia, 71: 461. 2. Nakano T. et al. (1961) J. Org, Chem. 26: 1184.3. Ziegler
T. et al. (1990) Synhesis. 7: 575. 4. Meyers A. and Slade J. (1980) J. Org. Chem. 45: 2785.
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8217 Andirol A and B, two unique rotenoid-type flavonoids from Andira inermis
C. Kraft a, K. Jenett-Siems a, I. Kohler a, K. Siems b, D. Abbiw c, U. Bienzle d and E. Eich a
a Institut fur Pharmazie (Pharmazeutlsche Biologie). Freie Universitat Berlin, Kbnigin-Luise-Str. 2-4, D-14195 Berlin, Germany.
b AnalytiCon Discovery GmbH, D-14473 Potsdam, Germany. C Department of Botany, University Legon- Accra, Accra, Ghana.
d Institut fur Tropenmedizin, Medizimsche Fakultat Charite der Humboldt-Universitat zu Berlin, D-14050 Berlin, Germany.

Andira inermis (W. Wright) H.B.K. (Fabaceae) is a Middle American plant remedy, its stem bark is used against
fever. It is native from Mexico to Southern America, but also often occurs as ornamental in Tropical West Africa.
Recently, we reported the isolation of 2-arylbenzofuran-3-carbaldehydes (andinermals) from the leaves of a
Panamanian sample of A. inermis (1); now we have investigated the leaves of this species collected in Ghana.
From a methanolic extract we isolated andirol A and B (I, 2), two compounds with a novel type of rotenoid-rela-
ted skeleton and andinermol (3). a new 2-aryl-3-hydroxymethyl-benzofuran. Their structures were elucidated on
the basis of spectral data (ElMS, IH-NMR, 13C-NMR, HMBC, and NOE).

HO

OCH3

1: R = OCH3
2: R = H

3o
)

o
H3CO

OH

In an in vitro antiplasmodial assay against Plasmodium falciparum 1 showed no remarkable antiplasmodial acti-
vity (lC50 values: 15.0 Ilg/ml [PoW]; 42.5 Ilg/ml [Dd2]). Andinermol (3) exhibited moderate activity (lC50 values:
8.61lg/ml [PoW]; 13.71lg/ml [Dd2]). However, 3 was less active than the related carbaldehyde andinermal A (1).

References: 1. Kraft, C. et al. (2001) Phytochemistry 58: 769·774.

8218 Cornutins CoG, novel neoclerodane-type diterpenoids from Cornutia grandifolia var_ intermedia
K. Jenett-Siems a, I. Kohler a, C. Kraft a, K. Siems b, M.P. Gupta c, U. Bienzle d

a Institut fur Pharmazie (Pharmazeutische Biologie), Freie Universitat Berlin, Kbnigin-Luise·Str. 2·4, D-14195 Berlin, Germany;
b Analyticon Discovery GmbH, D-14473 Potdsdam, Germany. C Centro de Investigationes Farmacogn6sticas de la Flora
Panameiia (CIFLORPAN), Universidad de Panama, Panama. d Institut fUr Tropenmedizin, Medizinische Fakultat der Charite,
Humboldt-Universitat, D-14050 Berlin, Germany.

Comutia grandifolia var. intermedia Moldenke (Verbenaceae) is a shrub or small
tree native in Central American rainforests from Guatemala to Panama. The
plant is used as a remedy against malaria by Panamanian Indians. Earlier inves-
tigations of C. grandifolia yielded the Cornutins A and B, neocierodane-type
diterpenoids with repellent activity against leafcutler ants (l).
During our ongoing investigations on antiplasmodial plants from Central
America, we isolated five new cornutins, which we named cornutin CoG,from the
aerial parts of C. grandifolia.
The structures of these diterpenoids have been elucidated by spectroscopic
means (ElMS, HREIMS, IH NMR, 13C NMR, H-H COSY, HMQC, HMBC, NOESY).
The enol ether sub-structure of cornutin F is unique among neocierodane-type
diterpenoids. Of the isolated compounds, only cornutins C and D exhibited
moderate activity in an in vitro bioassay against Plasmodium falciparum.

HO

Cornutin F

OAe

References: 1. Chen T.B. et al. (1992) J. Org. Chern. 57: 862-866.
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8219 Unusual sesquiterpene lactones from Montanoa hibiscifo/ia
S. Muller a, R. Murillo b, V. Castro b and I. Merfort a
a Institute of Pharmaceutical Biology, Albert·Ludwigs·Universitat Freiburg, Stefan·Meier·Str. 19, 79104 Freiburg, Germany.
b Escuela de Quimica and Ciprona, Universidad de Costa Rica, San Jose, Costa Rica.

Montanoa hibiscifolia (Benth.) Sch. Bip. (Compositae, tribe Heliantheae, subtribe Montanoinae) has been studied
previously leading to the isolation of several trans,trans-germacranolides as well as of montahibisciolide which
exibited a new skeletal type (1). We here report on the reinvestigation of its aerial parts collected in Costa Rica.
Five sesquiterpene lactones (SLs) were isolated and identified by means of one and two dimensional NMR as well
as ESI and CI-MS analysis. Two SLs, 8n-(2' ,3'-epoxy-2'-methylbutyryloxy)-9-oxo-germacra-4E, 1(1O)Z-dien-6[), 12-
olide (1) and 8n-(2',3'-epoxy-2'-methylbutyryloxy)-ln-methoxy-9-oxo-l OnH-germacra-4E-en-6[), 12-01ide (2), have
already been known from this species. SL 3 was identified as the new 11, 13-dehydroderivative of 8u-(2',3'-epoxy-
2'-methylbutyryloxy)-9u-hydroxy-montahibisciolide. Compounds 4 and 5 possessed both an eudesmanolide ske-
letal with an endoperoxide structural element which has been rarely found in nature. One of these new SLs was
esterified with 2',3'-epoxy-2'-methylbutyric acid, the other one with its 2',3' epimeric acid.

SLs 1 and 2 were studied for their inhibitory activity on DNA binding of the transcription factor NF-KB using jurkat
T cells as well as RAW 264.7 cells. DNA binding of this central mediator of the human immune response was
inhibited at micromolar concentrations.

References: 1. Bohlmann, F.J. et al. (1984) Nat. Prod. 47: 663·672.

8220 New dammarane glycosides from stems of Anomospermum grandifo/ium
A. Plaza, R.G. Esposito, S. Piacente and C. Pizza
Dipartimento di Scienze Farmaceutiche. Universita degli studi di Salerno, via Ponte Don Melillo, 84084 Fisciano, Salerno, Italy.

In our ongoing research for new bioactive compounds from medicinal plants of Peruvian rainforest, the stems of
Icu (Anomospermum grandifolium Eichler) have been studied. Icu is a native liana which belongs to the family of
Menispermaceae and grows in the Amazonian riversides. It is traditionally used as an ingredient of curare (1).
Previous studies in leaves and (or) stems have reported the presence of alkaloids (2) and the extracts of stems
have also shown a curare action (3) .
Because of the important action of the curare and the well known activities of other plants of the same family
(4), a phytochemical study has been performed in order to isolate the secondary metabolites of the stems.
A sequential extraction at room temperature was performed on powdered stems of the plant using solvents of
increasing polarity. The methanol extract was fractionated on column chromatography on Sephadex LH-20 and
semipreparative HPLC on reversed phase C-18. By this means the two news saponins jujubogenin 3-0-n-L-arabi-
nofuranosyl (1-->2)-[[)-D-glucopyranosyl (1-->6) [,-D-glucopyranosyl (1-->3)]-u-L-arabinopyranoside and lup-20(29)-
en-27,28-dioic acid 28-0-[,-D-glucopyranosyl (1-->2)-[[>-D-xylopyranosyl (1-->3)]-[,-D-xylopyranosyl (1-->2)-[>-D-glu-
copyranoside ester, along with the know jujubogenin 3-0-n-L-arabinofuranosyl (1-->2)-[l>-D-glucopyranosyl (1-->3)]-
u-L-arabinopyranoside and lup-20(29)-en-27,28-dioic acid, were isolated.
The structure of the saponins were elucidated based on ID (tH, TOCSY and 13C) and 2D (DQF-COSY, HSQC and
HMBC) NMR spectral data.

References: 1. Brack, A. (1999) DiCCIonario Enciclopedico de Plantas (Jtiles del Peru. Programa de las Naciones Unidas para
el Desarrollo y Centro de Estudios Regionales Andinos Bartolome de las Casas, Cusco Peru. 2. Da Rocha, A. et al (1984) Acta
amaz6nica 14 (1·2),244·254.3, King, H. (1948) J. Chem. Soc., 1945-1949.4. Ciccia, G. et al. (2000) J. Ethnopharmacol. 72,
185-189.
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8221 Characterisation of C-glycosidic flavonoids from Brazilian Passif/ora species using LC-MS exact mass
measurement
M. McCullagh a, C.A.M. Pereira band J.H. Yariwake b

a Micromass UK Ltd, Floats Rd, Wythenshawe, Manchester, M23 9LZ, UK. b Universidade de Sao Paulo, Instituto de Quimica de
Sao Carlos, Caixa Postal 780, 13560·970, Sao Carlos, SP, Brazil.

Passiffora species are used as phytomedicines in Brazil due to the sedative properties that are related to the pre-
sence of flavonoids in leaves. Due to the importance of flavonoids and their glycosides to these species, the iden-
tification and/or structural determination of such compounds occurring in leaves play an important role. As the
analysis of natural products from crude plant extracts using LC-MS and LC-MS-MS is becoming more routine, a
study of the parameters required using an orthogonal acceleration time of flight mass spectrometer to provide
an efficient route to the dereplication of C-glycosidic flavonoids extracted from Brazilian Passiffora species has
been performed.
Hydroethanolic extracts of the leaves of P. incarnata, P. afata, P. edulis and P. caerufea were all analysed using
Oa-TOF LC-MS. Using the LCT (Micromass) equipped with a dual ESI source, the presence of 6-C and 8-C flavo-
noid glycoside isomers (vitexin / isovitexin and orientin / isoorientin) have been possible using exact measure-
ment and elemental composition calculation. This further allows for the specific identification of the species from
which the flavonoids have been extracted.
Using the functionality of Oa-TOF where low level analyte detection can achieved when acquiring data over a wide
mass range, exact mass measurement has been used as a tool for unequivocal identification of flavonoid iso-
mers. It has been possible to distinguish and correctly assign the flavonoids of interest from degradation pro-
ducts due to the presence of other flavonoids, which also have the same luteolin-type or apigenin-type of skele-
tal structure.

8222 Characterization of the UV radiation filter hexadecenoic (C 16:1) fatty acid in seed oil of Gevuina ave-
/lana Mol. clones
F. Medel a, T. Carrillo a, L. Masson b, N. Manquian a and R. Mansi/fa a
a Universldad Austral de Chile, Valdivia, Chile. b Universidad de Chile, Santiago, Chile.

The genetic and production improvement programme of Gevuina avellana Mol. (Proteaceae), a native tree of
Chile, had developed high productive and quality clones of edible nuts (1). High content of monounsaturated fatty
acids characterize the seed oil of Gevuina with interesting aspects in nutrition and pharmacological possibilities.
After oil Soxhlet extraction, fatty acid methyl esters (FAME) were prepared by reacting the oil in n-hexane with a
methanolic solution. FAME of nine selected clones were analyzed in a Hewlett Packard 5890 (II) gas chromato-
graph, equipped with a flame ionization detector. There were seed oil differences among years in total fat and
changes in monounsaturared and polyunsaturated fatty acids. The potential UV radiation filter value of Gevuina
seed oil is discussed on the basis of its composition. Unusual positional isomers (2), of monounsaturated fatty
acid (hexadecenoic, palmitoleic) CI6:1~11 (21 to 24%), C161~9 (0.1 to 0.5 %) and minor quantities of others non
determinated, were in different concentration among clones (P< 0.05 LSD). Results of a similar research with
the shell oil content are perented and will be important in the next future of Gevuina genetic improvement.

Acknowledgements: Fruvax Ltda., Universidad Austral de Chile.

References: 1. Medel, F. (2001) Acta Hart. 556: 521-528. 2 Bertoli, C. et al (1998) JAOCS 75 (8): 1037-1040.
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8223 Tropane alkaloids from the bark of Erythroxylum catuaba (Erythroxylaceae)
B. Zanolari, A. Marston, D. Guilet, E.F. Queiroz and K. Hostettmann
Institut de Pharmacognosie et Phytochimie, Universite de Lausanne, BEP, CH·l 015 Lausanne, Switzerland.

In our ongoing search for new bioactive compounds from higher plants, the bark of Catuaba (Erythroxylum catua-
ba A.J. da Silva), a tree native to the northern part of Brazil, was investigated. Catuaba, long valued by local popu-
lations as an aphrodisiac and a central nervous system stimulant (1), has recently been the focus of great public
interest because of use of the bark as a remedy for erectile dysfunction. In order to evaluate its activities and
because of the well-known effects of other plants of the same family, it was decided to study the alkaloid extract.
The LC/OADjAPCI-Msn and the LC/UV/NMR of the alkaloid extract showed the presence of many products having
the same tropan skeleton esterified by I-methyl-pyrrole-2-carboxylic acid or 4-hydroxy-3,5-dimethoxybenzoic
acid. Fourteen novel tropane alkaloids were isolated, including methyl-catuabine C (1) and demethyl-catuabine A
(2). The structures were established by spectroscopic methods, including multiple stage mass spectrometry
(MSn) and 2D-NMR heteronuclear correlation experiments (2, 3). The absolute configurations of the tropane pro-
ducts obtained by alkaline hydrolysis were established by the Mosher method (4).

References: 1. De Almeida, E. R. (1993) Plantas Medicinais Braslleiras, Conhecimentos populares e Cientificos. Hemus Editora
Ltda. Sao Paulo. 2. Bringmann, G. et al. (2000) Phytochemistry 53: 409-416. 3. Payo-Hill, A.L. et al. (2000) Phytochemistry 54:
927-932.4. Ohtani, I.T. et al. (1991) J. Am. Chem. Soc. 113: 4092-4096.

8224 A new saponin from Vochysia pacifica stem bark
B.H. Um a, B. Weniger a, A. Lobstein a, G.J. Arango band R. Anton a
a Laboratoire de Pharmacognosie, UMR·ULP/CNRS 7081, Faculte de Pharmacie de Strasbourg, Universite Louis Pasteur, B.P.
24, 67401 Ilikirch Cedex, France. b Corpora cion de Patologias Tropicales, Universidad de Antioquia, A.A, 1226, Medellin,
Colombia.

As part of our continuing interest in antiprotozoal natural products
(1), we investigated the stem bark of a Colombian tree, Vochysia
pacifica Cuatrec. (Vochysiaceae), which had shown activity in preli-
minary leishmanicidal assays. By means of silica gel and Sephadex
LH 20 column chromatography techniques, we isolated 2a,31'1,6f\-
trihydroxy-lup-20-en-28-oic acid glucosyl ester (1), a new lupan type
saponin along with 4 known triterpenoids.
The structure of the isolated compounds was determined by spec-
trometric methods, in particular HR-FAB-MStogether with mono- and
bidimensional NMR experiments. The biological evaluation of the
pure compounds is in progress.

Reference: 1. Weniger B. et al. (2001) J. Ethnopharmacol. 78: 193·200.
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8225 Constituents of fruit juice of Euterpe o/eracea Mart. (ac;:ai palm)
S. Gal/ori, A.R. Bilia, M.C. Bergonzi and F.F. Vincieri
Department of Pharmaceutical Sciences, University of Florence, via G. Capponi, 9, 50121 Florence, Italy.

The aim of this work was to contribute to the phytochemical characterisation of the constituents of the fruit juice
(acai) of Euterpe oleracea Mart. (acai palm). This palm is widely diffused and cultivated in Brazil and other Amazon
regions due to its fruit and palm heart. The fruit is a globose black berry at complete maturity and has an unu-
sual flavour similar to raspberries or blackberries but with a nutty taste. Especially in the Para state, the pulp of
the fruit has a large consumption (about 180 t!year): it is eaten fresh or fermented into beverage and used to
prepare desserts and ice creams. The analysis of the fruit juice was performed on ethanol extraction of the pulp
and on the extract obtained by the traditional preparation of the pulp by water maceration. The fruit pulp extract
was first purified by liquid-solid extraction (LSE) and liquid·liquid extraction (LLE) procedure and submitted to
HPLC analysis. A qualitative and quantitative analytical HPLC-DAD-MS method of the constituents of pulp was
developed and constituents were identified by the combination of UV and MS data. Several polyphenols were iden·
tified, i.e. the flavonoid derivatives of quercetin, taxifolin and apigenin and anthocyanins such as cyanidin gluco-
side and cyanidin rutinoside. The percentage of total anthocyanins was near 5.3 mg/g of dried weight. The pre-
sence of these constituents having antioxidant properties could suggest its use as a dietary supplement. In addi-
tion, the similarities in the anthocyanin profile with other herbal drugs such as blackberry could encourage its use
as an ingredient of cosmetic preparations and herbal medicinal products. This fact could be important for the
development of the economy of the Amazon regions.

Acknowledgements: This work was supported by MIUR(Ministero dell'lstruzione, dell'Universita e della Ricerca, Romel.
References: 1. Bobbio, F.O.et al. (2000) Cienc. Tecnol.Aliment. 20(3): 388-390. 2. Laderoza, M. et al. (1992) Tropical Science
32 (I): 41-46.

8226 Cultivation and breeding of Cowslip (Primu/a veris) for producing medicinal drugs
L. Draxler a, I. G6hler band C. Franz a
a Institute for Applied Botany, University of Veterinary Medicine, Vienna, Veterinaerplatz I, A-I2l0 Vienna, Austria. b Bionorica
Arzneimittel AG, Kerschensteinerstrasse 11-15, D-92318 Neumarkt/Oberpfalz, Germany.

Primula veris is a perennial, herbaceous plant with a short root stock. Each of about 10 stalks (from 2 to 20 cm
high) per plant are possessing a multi-blossom umble (1). Primula veris were used as traditional medicinal plants.
The yellow blossoms (Primulae flos) contains fiavonoids and the roots (Primulae radix) is rich of saponines (2).
The extracts of blossoms and roots are used against catarrh of the respiratory tract and as addition drug for
cough-teas.
Until now, P. veris is collected at wild habitats in South-east Europe, but this way of utilization is endangering the
survival of P. veris. Therefore, a cultivation of P. veris combined with a controlled collection from wild habitats is
necessary for a sustainable use.
The task of the project was to collect and examine different Primula veris-accessions from the Mediterranean
region (Greece and Croatia) and Central Europe (Southern Germany) to start commercial cultivation. The primary
breeding goals are the yield of blossoms and the content of secondary components. Further breeding goals are
minimal gradient of blooming, a high germination capacity (stimulation of the germination is necessary), a limit-
ed retiring of leaves during the summer, the seed viability and the net reproductive rate (3).
First results of yield from the different habitats are indicating a clear gradient from the north (Southern Germany)
to the south (Southern Greece).
The results of thin-layer-chromatography (TLC) shows higher contents of the marker substances gossypin and
rutin at the Croatian habitats and in general the chemical polymorphism in the flavonoid fingerprints of cowslip
from Central and South-East Europe.

References: 1. Aichele, D., Schwegler, H.-W. (1995) Die Bluetenpflanzen Mitteleuropas. Franckh-Kosmos. Stuttgart. 2. Brune-
ton, J. (1995) Pharmacognosy, Phytochemistry, Medicinal Plants. Lavoisier Publishing, Paris. 3. Kery, M. et al. (2000) J. Ecology
88: 17-30.
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8227 Influence of Zn and Ti ions on growth and selected element accumulation in Centella asiatica plan"
tlets cultured in vitro
K. Wierzchowska-Renke a, J Guzewska b, M. Furmanowa b, JR. Ochocka a, M.Oklejak b, A. Dorosz c, M. Wr6bel a
a Department of Biology and Pharmaceutical Botany, Medical University in Gdansk, J. Haliera 107, 80-416 Gdansk, Poland.
b Department of Biology and Pharmaceutical Botany, Medical University in Warsaw, Banacha 1, 02-097 Warsaw, Poland.
C Department of Physical Chemistry, Medical University in Gdansk, J. Hallera 107, 80-416 Gdansk, Poland.

Centel/a asiatica from Apiaceae family, a valuable Asian origin medicinal plant, is widely used as nervine tonic, for treat-
ment of asthma, bronchitis, skin disease, kidney troubles, and showing antibacterial, antifeedant, antistress activities,
wound-healing and other properties. Plantlets were cultured on Nitsch and Nitsch (NN) or Schenk and Hildebrandt (SH)
modified media with various growth regulators.
The aim of the work was to find out how abiotic stress factors, such as Zn and Ti ions, are influencing on growth factor
and the accumulation of other elements in C. asiatica plantlets. Zn2+ is routinely added to media in concentrations suffi-
cient for biomass growth. In our experiments NN medium were additionally supplemented with ZnS04 from 0.0144 to
0.287 g;1 (50-1000 ~M). Plantlets were grown on this medium 3, 5 and 7 weeks. Ti ions were appied as solution of
Tytanit - foliar fertilizer (titanium is the main element of the formula). Plantlets were treated by soaking in Tytanit (0.04%)
only or with subsequent rinsing with water. Growth of plantlets on NN medium was observed after 6 and 10 weeks, then
were transferred into soil in room-temperature conditions. The control material to each experiment was collected. The
best plant growth was noticed on medium supplemented with 0.0287 g;1 ZnS04 after 7 weeks. Among plantlets treated
by Ti ions and rinsed with water the best growth was noticed after 6 weeks of culture, but after 10 weeks - plantlets soa-
ked only in Tytanit were bigger. The concentrations of Cu, Mn, Zn, Fe, Ca and Mg (determined by ASA using
Spectrophotometer SP 1900 Pye Unicam) in either "free"" (soluble in water) or "bound" (in celli structures) form were eva-
luated. The content of analysed elements was dependent not only on Zn concentration in the medium but also on the
form of Ti applied and on the duration of the experiment. The content of free Zn was the highest after 3 weeks - 33.3%,
the lowest -11.5% after 7 weeks and in control 22.5%.

Acknowledgements: Part of the work was supported by the Medical University in Warsaw theme no FW/21/W-1/2001. We thank
Prof. Dr. Marziah Mahmood from University Putra Malaysia University, for kind gift of C. asiatica plantlets for starting of tissue
culture.

8228 Changes in the essential oil content and mineral composition of medicinal plants caused by metal
ions application
K. Wierzchowska-Renke a, JR. Ochocka a, K. Glowniak band D. Marek a
a Dept. of Biology and Pharmaceutical Botany, The Medical University in Gdansk, J.Hallera 107,80-416 Gdansk, Poland; b Dept.
of Pharmacognosy, The Medical University in Lublin, Peowiakow 12, 20-007 Lublin, Poland.

We describe the reaction of Umbelliferae family plants caused by Ti, Mn and Cu ions application. The studied
material was: Crithmum maritimum L after fertilization with 0.04% Tytanit (Ti main component) formula on the lea-
ves, Pastinaca sativa L. stressed with Cu and Cu + Mn and Tytanit (0.04% and 0.4%) for 24, 48 and 72 h,
Peucedanum verticil/are Koch. stressed with Cu and Cu + Ti (24, 48, 72 h). Total content of essential oil in the
samples was determined by steam water distillation. Quantitative analysis of essential oil components (u- and fl-
pinene, p-cymene, limonene, y-terpinene) was performed by gas chromatography. The concentrations of selec-
ted elements ("free" and "bound" forms) were determined by ASA. Used stress factors evoke important changes
in the quality and quantity of volatile oils as well as in the mineral composition of studied plants. After fertilization
with Tytanit, C. maritimum collected in the first vegetation season was significantly more rich in volatile oil and
showed higher percentages of the five evaluated monoterpenes than the controls. Next year the differences were
less striking. The highest amount of limonene was in essential oil obtained from the P. sativa leaves stressed with
0.04% Tytanit solution, the lowest amount of this monoterpene was in oil of plants' fruits stressed with Cu + Mn
solution for 72 hours. Also in P. verticil/are the changes in oil content and composition were important, but to
the small extent concerning the analysed five monoterpenes. The application of Ti, Mn and Cu ions influences the
concentration of Zn, Mn, Fe, Cu free and bound forms in tested plants. The reactions of particular species were
various.
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8229 Encapsulation as a method for micropropagation of three Asian plant species used in therapy
J. Guzewska, D. Gajdzis-Kuls, M. Furmanowa and M. Oklejak
Department of Biology and Pharmaceutical Botany. Medical University in Warsaw, Banacha 1. 02-097 Warsaw, Poland.

The aim of the work was to elaborate the process of the encapsulation of three species meristematic tissues
and different organs in the form of beads and the comparison of their preservation at lower temperature and
development in different light conditions on solid and in liquid media. Small buds or organs were mixed with
sodium alginate and dropped individually into a CaCI2 solution. After hardening, the "somatic seeds" produced
were stored in 4QC for 2 weeks to 6 months and then transferred to solid or liquid media.
Tinospora cordifolia Miers. (Menispermaceae) is a climbing shrub, growing in south Asia, its stems have been
used in Ayurvedic preparations for treatment of diabetes, skin diseases and possessed anti-inflamatory, anti-aller-
gic and immunomodulating properties. The tissue culture was started from sterilised fragments of stems collec-
ted in the Botanical Garden in Bombay; several callus lines were obtained and subcultured on DCR medium with
NAA. Two lines differentiated on medium Nitsch and Nitsch (NN) with IBA and BAP into shoots. These structures
were used for encapsulation.
Centel/a asiatica L. from Apiaceae family is widely used as nervine tonic, for treatment of asthma, bronchitis, skin
disease, kidney troubles, and showing antibacterial, antifeedant, antistress activities, wound-healing and other
properties. Plantlets were cultured on NN or Schenk and Hildebrandt (SH) modified media with various growth
regulators. For encapsulation, leaf-borne thin roots were selected.
Withania somnifera (l.) Dun. (Solanaceae) contains several compounds with anti-bacterial, immunostimulating,
immunosupressive, cytostatic and others activities. Sterile plantlets raised from shoot tips of seedlings were cul-
tivated on Murashige and Skoog (MS) medium. Apical and axillary meristems were obtained on NN with BAP and
IBA.
The development of "somatic seeds" after 6 months storage in 4QC was: - 80 % of W. somnifera buds, 35 % of
C. asiatica encapsulated leaf-borne roots and 20 % of T. cordifolia structures.

Acknowledgements: Part of the work was supported by grant no 4 P05F 036 17p07 of the Polish Committee for Scientific
Research.

8230 Chemical and genetical response of Trigonella foenum-graecum L. to certain mutants
Fatma Hashem
Pharmacognosy and Chemistry of Medicinal Plants Depart. National Research Centre, Cairo, Egypt.

DNA based molecular markers have become important tools for developing improved cultivars and for studying
phylogenetic relationships. Phytochemical investigation and randomly amplified polymorphic DNA (RAPD) finger-
prints were used to determine variations produced in Trigonel/a foenum-graecum L. as a response of presawing
seeds to chemical mutants (di-ethylamino-ethyl dextran), three different doses of 'I-radiation (300, 500 and 700
rad.). Isolation of genomic DNA and RAPD analysis were carried out according to CTAB method of Doyle and
Doyle (1). RAPD using OPA07 and OPA15 as the primers (Figures 1 and 2) showed genetic variations in the tre-
atment chemically affected more than 'I-radiation treatments, (similarity coefficient in the first treatment is less
than 0.5 but in the three doses of 'I-radiation treatments they are (more than 0.5), 0.62, 0.65 and 0.7 respecti-
vely. Phytochemical investigation revealed that the amounts of total alkaloids (2,3) produced from the control and
the four treatments (chemical and three doses of radiation) were 0.960, 0.704, 1.072, 1.280 and 1.488 mg /
100 g) respectively, calculated as trigonelline base. Similar results were obtained for the dry weight of seeds pro-
duced from the first generation (0.159 control, 0.130 chem,
0.160,0.186 and 0.220 radiation treatments g /10 dry seeds).
This leads to the conclusion that chemical mutation produces
decrease in alkaloid concentration and dry weight production
while small doses of radiation produces an increase in alkaloid
concentration and dry weight production. The amounts of ste-
roidal sapogenins showed that the diosgenin content decrea-
sed in the chemically mutated plants while increased in 'I-radia-
tion treatments (0.14% control, 0.09% chemical mutant sam-
ple, 0.16%, 0.17%, 0.2% 'I-radiation treatments). Figure 1 Figure 2

References: 1. Doyle, JJ. and Doyle, JL. (1990), Focus, 12: 13-15. 2. Karawya, MS. et al. (1995), AOAC Journal, 58: 884-
887. 3, Abdel Wahab, SM. and Selim. MA. (1985), Egypt. J. Pharm. Sci., 26: 335-339.
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8231 Clonal propagation of the Himalayan medicinal plant Picrorhiza kurroa (Scrophulariaceae)
Ch. Wawrosch a, S. Ruhrlinger a, B. Grauwald a, S. Sturm b, H. Stuppner band B. Kopp a
a Institute of Pharmacognosy, PharmaCenter Vienna, Althanstr. 14, A·1090 Vienna, Austria. b Institute of Pharmacy, Dept. of
Pharmacognosy, Leopold-Franzens·Universitat Innsbruck, Innrain 52, A-6020 Innsbruck, Austria.

The perennial species Picrorhiza kurroa Royle ex Benth. is distributed in the alpine Himalayas at 3300 - 4300 m
altitude. The main active compounds in the rhizomes (iridoid glycosides, cucurbitacins, and acetophenone deri-
vatives) have been shown to possess various activities, e.g. hepatoprotective, choleretic, immunomodulatory and
antiasthmatic (1). Due to ruthless exploitation of the natural population and lack of cultivation programmes the
plant is endangered in several areas. In vitro-propagation might be helpful in conserving the species and for the
production of large amounts of genotypically well-defined plantlets for further field culture.
Shoot explants obtained from aseptically germinated seeds were inoculated on semisolid MS medium supple-
mented with factorial combinations of zeatin and IAA. The highest multiplication factor (14.8) with low callusing
and hyperhydration was obtained with 10 ~M zeatin alone. Shoots were rooted using medium with 1 ~M IBA and
acclimatized to greenhouse conditions as described earlier (2). Plantlets transferred to a test plot in autumn
2001 survived the winter season without major losses.
HPLC and HPLC/MS analyses of roots and aerial parts obtained from in vitro propagation showed the presence
of the major compound classes: iridoids, cucurbitacins and acetophenones. In comparison with root material
collected in the field the constituent pattern was almost identical, whereas significant quantitative differences
could be observed.
Our results indicate that large numbers of genetically homogenous plants for field culture can be produced
through clonal propagation in vitro. Moreover, the procedure allows the selection and mass propagation of
genotypes with an optimal pattern of secondary metabolites.

References: 1. Stuppner, H., Burger, A. (1998) in: Hager's Handbuch der Pharmazeutischen Praxis, Folgeband 3. Springer.
Berlin, Heidelberg, New York. 2. Wawrosch, Ch. et al. (2001) 1st Int. Symp. 'Acclimatization and Establishment of
Micropropagated Plants', Sani-Halkidiki,Greece, Abstract Book.

8232 In vitro clonal propagation of Charybdis sp. through nodule culture in liquid medium
A. Kongbangkerd, Ch. Wawrosch and B. Kopp
Institute of Pharmacognosy, PharmaCenterVienna,Althanstr. 14, A-1090 Vienna, Austria.

Bufadienolides found in various species of the genus Charybdis (syn. Urginea, Hyacynthaceae) have recently gai-
ned renewed interest due to pronounced immunoregulatory activities (1). Furthermore, the compound scillirosi-
de has a distinctive rodenticidal effect (2, 3). Because of lack of field cultures and as an alternative to the slow
conventional propagation a micropropagation method for the mass production of elite plantlets was developed.
The advantages of this protocol which is based on liquid medium over labour and cost intensive procedures using
agar medium are presented in this study.
The formation of a special, highly regenerative tissue (nodules) was induced on leaf explants cultivated in liquid
medium in the dark. Nodule multiplication was performed by regular subculture under the same conditions. Shoot
regeneration is basically triggered by exposure of the cultures to light. Under these conditions (continuous light
at 60 ~M· m2 -S-1, MS (4) medium with 1% sucrose) two liquid culture systems (shake culture and temporary
immersion culture) were compared to the standard system on semisolid medium.
The highest shoot regeneration rate (number of shoots per gramme) was observed in liquid shake culture
(58.8±8.3), but the majority of the shoots was severely hyperhydrated. Shoot formation in the temporary immer-
sion system (28.5±3.11 was only a little higher that on semisolid medium (20.8±5.11 but resulted in healthy sho-
ots. Despite of the lower regeneration rate when compared to shake culture, one temporary immersion unit still
yielded nearly 300 shoots. The use of liquid medium makes possible interesting features like automation and
scale-up for the quick and cheap production of genetically uniform elite Charybdis plantlets for further field cul-
ture.

References: 1. Terness, P. et al. (20011. Int. Immunopharmacol. 1: 119-134.2. Verbiscar, A.J. et al. (1986) J. Agric. Food
Chem. 34: 973-979. 3. EU-project 'FAIR.CT96.1436-Cyclodextrinebiocide complexes' 4. Murashige T. and Skoog F. (1962),
Physiol. Plant. 15: 472-497.

POSTERS B 50th Annual Congress of the Society for Medicinal Plant Research



Revista de Fitoterapla 2002: 2 (S1) 331

8233 Cloning and heterologuous expression of a terpene synthase gene from Marrubium vulgare L.
(Lamiaceae)
A. Zamponi a, T. Happe b, J. Degenhardt c and W. Knoss a
a Institute of Pharmaceutical Biology, University of Bonn, Nussallee 6,0·53115 Bonn, Germany. b Institute of Botany, University
of Bonn, 0·53115 Bonn, Germany. C MPI for chemical ecology, Jena, Germany.

Marrubium vulgare is a medicinal plant which is not rich in essential oils but accumulates large amount of furanic
labdane diterpenes. The major constituent of extracts from M. vulgare is the bitter tasting diterpene lactone
marrubiin which is deduced from the genuine precursor premarrubiin. We have shown that isoprenic units of the
diterpene marrubiin are built via the 2-C-methyl-D-erytritol 4-phosphate (MEP) pathway (1). The first specific step
in biosynthesis of most isoprenoids is the cyclisation of linear diphosphates. In order to get an insight into the
molecular biochemistry of isoprenoid biosynthesis and its regulation in M. vulgare we looked for terpene syntha-
ses using a PCR-based strategy.
Degenerated primers for PCR were deduced from highly conserved regions of known mono-, sesqui- and diter-
pene synthase sequences of angiosperms (2). The complete genomic and cDNA-sequence of a putative terpene
synthase (mvtpsl) could be established by means of different PCR- and extension-techniques. The cDNA was cha-
racterised by an open reading frame of 1641 bp encoding 546 amino acids. The sequence showed highest iden-
tity and similarity to known sesquiterpene synthases. The corresponding sequence of genomic DNA (3976 bp)
is organized in six introns and seven exons, which were defined by comparison with literature data.
The mvtpslgene was heterologously expressed in E. coli. The resulting protein was shown to catalyse in vitro
the cyclisation of geranyl diphosphate and farnesyl diphosphate. The main product was identified to be a seli-
nen/cadinen like sesquiterpene (C15H24) by GC-MS.

References: 1. Knoss, W. et al. (1997) Biochem. J. 326, 449-454. 2. Wildung, M.R. et al. (1996) J. B,oI. Chem. 271, 9201-
9204.

8234 Chemotype analysis in Thymus pu/egioides - ecological and biosynthetical considerations
P. Wester a, B. M. Moseler band W. Knoss c
a Institute of Botany, University of Mainz, Bentzelweg 2, 0-55099 Mainz, Germany. b Institute of Agricultural Botany, University
of Bonn, Meckenheimer Allee 174, 0-53115 Bonn, Germany. c Institute of Pharmaceutical Biology, University of Bonn, Nussallee
6, 0-53115 Bonn, Germany.

Thymus pulegioides (Lamiaceae) is a medicinal plant which is rich in essential oil compounds. Occurrence of dif-
ferent chemotypes was analyzed within a population of T. pulegioides in a botanically well characterized natural
reservation area at Hammersberg in the Eifel region (Germany). Essential oil compounds from samples of about
100 cushions of T. pulegioides were extracted and analyzed by GC. Sample preparation and chromatographic
analysis were developed in order to consume only a minimum of plant material from the natural reservation area.
Cluster analysis of the monoterpene composition of the samples revealed the existence of at least six different
chemotypes, five of which have already been reported in literature (1,2). Most abundant was the so-called La-
chemotype (58%), which is characterized by linalyl acetate as the main constituent. Less samples were found
from chemotypes dominated by either linalool (1%), geraniol/citral (13%), thymol (7%) or carvacrol (2%).
In order to investigate possible allelopathic effects of monoterpenes from T. pu/egioides distance mapping of
plants growing close to cushions of T. pu/egioides was performed. Statistical evaluation of the data showed that
in contrast to reports on mediterranean habitats no defined allelopathic effect could be assigned to specific che-
motypes. This results demonstrate that biological effects, which could be expected from measurements under
laboratory conditions need not always be of biological relevance under field conditions.
The pattern of major monoterpenes from all chemotypes could be hypothetically explained by inhibition of spe-
cific steps in monoterpene biosynthesis. Especially interesting was the occurrence of chemotype X (17%), which
has not been previously reported. This chemotype is characterized by a very low absolute content of monoter-
penes while concentration of sesquiterpenes is comparable to the other chemotypes. This phenomenon might
be caused by a block in a very early step of monoterpene biosynthesis or a regulatory/channeling mechanism.

References: 1. Senatore, F. (1996) J. Agric. Food Chem. 44: 1327-13322_ Martonfi, P. et al. (1994) Bioch. Syst. Ecol. 22:
819-825.

50th Annual Congress of the Society for Medicinal Plant Research POSTERS B



332 Revlsta de Fitoterapia 2002; 2 (511

8235 ADR-4"') Energy Stimulator - new elicitor inducing secondary metabolites in in vitro culture of Ammi
majus
A. Kr6/icka a, M. Kaminski b, S.A. Wosinski c, E. Lojkowska a
a Faculty of Biotechnology UG&AMG,Kladki 24, 80·822 Gdansk, Poland. b Technical University of Gdansk, Chemical Faculty,
Analytical Chemistry Department, 80·952 Gdaisk, Poland. C ADRsystem, Zelenskiegol8, 80·280 Gdaisk, Poland.

Ammi majus, family Apiaceae, is considered to be the richest natural source of coumarins and linear furanocou·
marins, which have been successfully used as photosensibilising substances (1). Callus cultures were induced
from 4 weeks old hairy roots obtained after transformation of A. majus by Agrobacterium rhizogenes strain A4
(2). The efficient growth of callus was obtained on agar (0.75%) solidified Murashige Skooge medium containing
2.5 mg// l·naphthylacetic acid, l.0 mg// 6-benzylaminopurine and 3% sucrose. Water used for preparation of
the media in first set of experiments was exposed to the influence of AOR-4@ Energy Stimulator plates, which
modified the intermolecular structure of water molecules (3), modified AOR-4@-plates with vial consisting of mine-
rai substances equivalent to those found in living organisms and plates with magnets for 15 minutes with vigo-
rous shaking. Callus cultures were grown in phytotron at a temperature of 20-22°C and illumination of 1200 lux.
In the second set of experiments callus cultures were exposed to the influence of AOR-4@plates and modified
AOR-4@for 30 days. After this time callus cultures were harvested, dried and the level of coumarins and furano-
coumarins was determined. Callus samples were extracted exhaustively with petrol ether, chloroform and metha-
nol using Soxhlet apparatus. Coumarins and furanocoumarins were determined using RP-HPLC system in the opti-
mised multilinear gradient elution program: Tetrahydrofuran (THF)-Water, from 4 to 75 volume % of THF (Column:
250x4 mm i.d., Lichrospher RP 18 5 mikrometer, flow 1.5 ml/min). Oue to many impurities in the analyzed
extracts the UV-VIS OAO detector was used. No significant differences in growth rate between the tested callus
samples were observed. However, in the elicited callus cultures, the level of umbelliferone was two times higher
than in the not elicited one. Simultaneously, the accumulation of the compounds not previously detected in A.
majus callus was observed (i. e. bergapten - 33.3 ~gjg OW and scopoletin - 17.0 ~gjg OW).

References: 1. Hamerski, D. et al. (1990) Phytochemistry 4: 1137-1142.2. Krolicka, A. et al. (2001) Plant Sci. 160: 259·
264. 3. http://www.adr.com.pl/

8236 Cocultivation as a new way to obtain coumarins and fuanocoumarins from two plant species: Ammi
majus and Ruta graveolens
M. Sidwa-Gorycka a, A. Kr6/icka a, M. Kozyra b, K . G /owniak b, F. Bourgaud C and E. Lojkowska a
a Department of Biotechnology, Faculty of Biotechnology UG & AMG, Kladki 24, Gdaisk, Poland. b Department of Pharma-
cognosy, Medical University, Peowiakow 12, 20-007 Lublin, Poland. C Laboratoire Agronomie et Environnement, ENSAIA·INRA,
BP 172, 54505 Vandoeuvre-Les-Nancy, France.

Ammi majus L. seeds are a good source of umbelliferone, while Ruta's tissues are rich in furanocoumarins: xan-
thotoxin, psolaren and bergapten. Umbelliferone is used as a substrate in the production of furanocumarins. For
this reason, an attempt to cultivate both species A. majus and Ruta graveo/ens L. in one Erlenmeyer flask as a
coculture was undertaken. Two variants of the coculture were tested. The first one was a coculture of A. majus
hairy roots with R. graveo/ens cell suspension while the second one was a coculture of A. majus hairy roots with
R. graveo/ens shoots. The cocultures were grown in a growth chamber with monitored conditions: photoperiod
16:8 (day:night), temperature 22QC or 24 h night at the same temperature. 25 days old cocultures were har-
vested dried and the level of furanocoumarins was determined. Samples of the cocultures were extracted exhaus-
tively with petrol ether, chloroform and methanol using Soxhlet apparatus. Coumarins (xanthotoxin, bergapten,
imperatorin) were analysed quantitatively by solid-phase extraction (SPE) and RP-HPLC. A Hewlett- Packard (Palo
Alto, CA, USA) model 1050 Liquid chromatograph, equipped with a 20 ~I sample injector (Rheodyne, Cotati, CA,
USA) and a variable wavelength UV-VIS detector was used. All compounds were detected at I. = 254 nm. In the
first set of experiment (A. majus hairy roots with R. graveo/ens cell suspension) very slow growth of cocultures
was observed, probably due to the inhibition of hairy root growth by Ruta's exudates. In the second set of expe-
riment (A. majus hairy roots with R. graveo/ens shoots) the growth was satisfactory. Higher rate growth was
observed when coculture was grown in the darkness than in the light (respectively 0.86 g FW/day and 0.58 g
FW/day). However, the production of furanocoumarins was higher in the coculture growing in the photoperiod.
RP-HPLC analyses of the coculture extracts indicated that the level of xanthotoxin was 3 times higher in Ruta's
tissues growing in the coculture (24.34 mgjg OM) than in single culture (8.21 mgjg OM). The production of ber-
gapten in Ruta's tissues in the coculture was about two times higher than in single culture.
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8237 Feasibility study of the long-term cultivation of transformed hairy root cultures of Ocimum basilicum
(Lamiaceaej in a novel spray-bioreactor system
E. Wildi, A. Boing and S. Herzog
ROOTecGmbH, Rischerstr. 12,69123 Heidelberg, Germany (www.rootec.com).

Rosmarinic acid (RA) ist a caffeic acid ester with antimicrobial and antioxidant activity. The compound can be
found in various Lamiaceae and Boraginaceae species. Suspension cultures of Coleus blumei have been investi-
gated for years as a potential source for RA without leading to commercial production.
Alternatively, sweet basil (Ocimum basilicum L.) hairy root cultures (HRC) have shown to contain high yields of RA
with maximal concentrations of up to 14 % of dry weight (1).
In a feasibility study, we transformed hairy root cultures of sweet basil via co-cultivation with various
Agrobacterium rhizogenes strains. The hairy root cultures were scaled-up in shake flasks for inoculation in a novel
80 Liter spray bioreactor. One cell-line was grown to about 1.5 kg (fresh weight) and maintained for a total of 4
month. Following the harvest, spot-like samples were taken and analysed to investigate the variation of RA-con-
tent between inner and outer layers of the dense root mesh. Samples were also taken for further subculture-
cycles. After 4 month, the transformed roots contained 3 - 4 % (of dry weight) RA, irrespective of where the sam-
ple had been taken. This concentration was about 40 % of the RA-content found in juvenile HRC of the same cell-
line.
In conclusion, we could show that our bioreactor system allowed cultivation of these HRC over a prolonged period
of time without loosing vitality and that the variation of the RA-content within the biomass was relatively low.

References: 1. Tada H et al. (1996) Phytochemistry, 42: 431-434

8238 Saponin production in root cultures of Panax ginseng C. A. Meyer
Lenka Langhansova, Petr Marsik and Tomas Vanek
Institute of Organic Chemistry and Biochemistry, AS CR, Flemingovo nam. 2, 166 10, Praha 6, Czech Republic.

Panax ginseng C.A. Meyer (Araliaceae) is a herbaceous plant, which in oriental medicine has a strong reputation
since ancient times for being tonic, regenerating, and rejuvenating, even though its pharmacological activity is
difficult to pin down. It was reported (e.g. 1) that ginsenosides and polyacetylenes isolated from ginseng roots
have cytotoxic activity too. Native ginseng plants need 5 - 7 years prior to harvest and the content of ginseno-
sides is low. In vitro large-scale cultivation of roots seems to be promising to solve these problems. Roots were
isolated from plantlets regenerated from somatic embryos and cultivated separately in liquid media in different
types of bioreactors. Based on HPLC analyses, the total content of ginsenosides (Rbj, Rb2, Rc, Rd, Re, Rf and
Rgj) reached 0.5% of dry weight according to media composition, bioreactor design and cultivation conditions.
The best ginsenoside production were achieved in "temporary immersion system" bioreactor (RITA flask) in SH
(Schenk and Hildebrandt) media supplemented with 5 mgjllBA, with immersion time 5 minutes every 60 minu-
tes. Production and ratio of individual compounds were comparable with their content in native root.

Acknowledgements: This work was supported by 521/02/P064, COST 843.10 and Z4 055 905 projects.
References: 1. Rao, A. V., Sung, M. K. (1995): The Journal of Nutrition. 125: 717-724.
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8239 Quaternary ammonium compounds found in salt stressed plants
Maricela Adrian-Romero a and Gerald Blunden b

a School of Pharmacy, University of Los Andes, Merida ZP-5101-A, Venezuela. adrianm@ula.ve. b School of Pharmacy and
Biomedical Sciences, University of Portsmouth, Portsmouth POI 2DT, UK.

Betaines and their tertiary sulphonium analogues have been shown to facilitate adaptation to saline and dry envi-
ronments. For this role, however, the concentration must be high, as in the Malvaceae (1), but in many betaine-
containing plants, the levels of these compounds are low as in the Bromeliaceae (2). In recent years it has been
demonstrated that betaines have a role in aiding plants to resist attack by pathogens (3).
In this communication, a detailed study of 50 flowering plant species distributed in 43 genera and 22 families
was undertaken. The betaines were extracted from dry plant material with 80% methanol. The extracts were pas-
sed through a column of cation exchange resin and the concentrate of ammonia eluate, then examined by thin
layer chromatography (TLC). The Dragendorff-positive compounds were isolated by preparative TLC and identi-
fied by IH NMR spectroscopy and FAB mass spectrometry. The content of each betaine present in the extract of
each species was estimated using a IH NMR procedure (4).
Betaines were found in the majority of species tested. In some (all members of the Chenopodiaceae, Avicennia
marina, Sesuvium portulacastrum and Inula crithmoides), the content was sufficiently high to have a significant
effect as a compatible osmolyte. The most commonly found betaine was glycinebetaine. However, I~-alaninebe-
taine and choline-O-sulphate were isolated along with glycinebetaine from Armeria maritima, Limonium humile and
L. vulgare. Prolinebetaine and trans-4-hydroxyprolinebetaine were extracted from Sesuvium portulacastrum and
prolinebetaine, as well as glycinebetaine from Honkenya peploides. The majority of species tested had low quan-
tities of betaines (0,001 - 0,10 %), the role of which is thought to be associated with various defence mecha-
nism. The qualitative distribution of betaines within different species of anyone genus was consistently the same.

References: l.Blunden G. et al.(2001) Phytochem. 58: 451-454. 2. Adrian-Romero M. et al. (2001). Biochem. Sis\. Ecol. 29:
305-311. 3. Wu Y. et al. (1997) Fundam. Appl. Nematol. 20: 99·102. 4. Blunden G. et al. (1986) Boliinica Mar, 29: 155-160.

8240 Diterpenoids in hairy root culture of Salvia sclarea L.
Z. Skrzypek and H. Wysokitiska
Department of Biology an Pharmacutical Botany, Medical University, Muszynskiego 1, 90-151 L6dZ, Poland.

Salvia sclarea L., the clary sage, is a biennial plant naturally occurring in the Mediterraean region, in the southern
part of Europe, the northern Africa and in Iran (1). The roots of the plant used in folk medicine for the treatment
of various complaints and diseases are a rich source of abietane diterpenoids (2). This type of compounds has
been reported as having antibacterial, anti-inflammatory, cytotoxic and analgesic activities (3). In the study pre-
sented here hairy root cultures of Salvia sclarea were established and their potential for producing diterpenoids
were investigated.
Hairy roots of S. sclarea were induced from axenic shoots by direct infection with LBA 9402 Agrobacterium rhi-
zogenes strain. Hairy roots culture was established on Ih Gamborg's B5 liquid medium (macro and microele-
ments according to B5 in half strength) (4) supplemented with 30 gil sucrose. They were grown in continuous
light (40 ~m . S·I . m·2) or in the dark. Evidence of transformation was given by opine assay and PCR method.
After two years of continuous subculturing analysis of diterpenoids in hairy root culture was carried out. The dry
roots (ca 70 g) were extracted with acetone. The extract was purified by column chromatography on silica gel.
The column was eluted with dichloromethane, mixtures of dichloromethane and ethyl acetate (9: 1 ....• 1: 1 v/v) as
well as ethyl acetate and methanol (8:2 v/v), respectively, to give 8 fractions. Further separation of diterpenoids
was achieved by preparative TLC. In this way three fractions, eluted with dichloromethane, were investigated to
yield 4 compounds. They were identified on basis of their IH- 13C- NMR and MS data as aethiopinone, l·oxoaethio-
pinone, ferruginol and salvipisone. Five further fractions are being analysed now. We also found that hairy roots
cultured in darkness and in the light showed similar diterpene pattern of spots on TLC.

References: 1. Hocking G.M. (1997) A dictionary of natural products. Plexus Publishing Medford pp. 691. 2. Ulubelen A. et al.
(1997) Phytochemistry 44: 1297-1299.3. Hernandez-Perez M. et al. (1995) Planta Med. 61: 505-508. 4. Gamborg O.L. et al.
(1968) Exp, Cell Res. 50: 151-158.
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8241 Taxol: acquisition, functional expression, and characterization of the acyl/aroyl transferases in taxol
biosynthesis
Kevin Walker and Rodney Croteau
Institute of Biological Chemistry, Washington State University, PO Box 646340,99164-6340 Pullman, WA, USA.

The diterpenoid taxol, a potent anticancer drug, is produced by Taxus plants and derived cell cultures. A relian-
ce on these biological systems for the semi-synthesis or complete synthesis of taxol will likely continue for the
foreseeable future. Therefore, identification of the genes and characterization of the corresponding enzymes
involved in taxol biosynthesis are required for the purpose of engineering suitable hosts to facilitate drug pro-
duction and address the continued increase in demand. The taxa I biosynthetic pathway comprises five acyl trans-
fer steps, each adding a functional group that contributes to the overall structural pharmacophore. Acquisition
of these five acyl transferases required reverse-genetics and a homology-based PCR cloning strategy to obtain
a set of acyl transferase probes to screen a cDNA library made from Taxus cells cultures induced with methyl
jasmonate for taxol production. Nine full-length acyl transferase clones were acquired by this method and expres-
sed in E. coli (1). Extracts containing the corresponding operationally soluble recombinant enzymes were scree-
ned for function with appropriate taxane and acyl-CoA co-substrates. From this set of nine clones, all five full-
length acyl transferase cDNA clones specific to taxol biosynthesis were identified (2-4). The function and pro-
perties are described for these recombinant transferases including acetyl-CoA: taxadien-5«-01-O-acetyl transfera-
se (2), acetyl-CoA: lO-deacetylbaccatin 1I1-101>-O-acetyltransferase (2), a benzoyl-CoA: taxane 2u-O-benzoyl trans-
ferase (2), 1>-phenylalanoyl-CoA: baccatin III 13u-0-1>-phenylalanoyl transferase (4) and benzoyl-CoA: N-debenzoyl-
2'-deoxytaxol N-benzoyl transferase (3). Each taxol biosynthetic pathway acyl transferase possesses a Km value
with the respective co-substrates of between 1 ~M and 1 mM, a pH optimum between -7 and 9, and contains
several signature conserved catalytic and structural sequence motifs found in other acyl transferases (5).

Acknowledgements: Robert Williams (Colorado State University).
References: 1. Walker, K. et al. (2000) Arch. Blochem. Biophys. 374: 371-380. 2. Walker, K. and Croteau, R. (1999) Recent
Adv. Phytochem. 33: 31-50. 3. Walker, K. et al. (2002) Proc. Natl. Acad. Sci. USA, (in press). 4. Walker, K. et al. (2002) Proc.
Natl. Acad. Sci. USA, (in press). 5. St-Pierre, B. and De Luca, V. (2000) Recent Adv. Phytochem. 34: 285-315.

8242 The alkaloid production of genetically transformed and non-transformed cultures of Lobelia inflata L.
E. Szoke a, I. Balvanyos a, L. Kursinszki. a, A. Krajewska b and A. Neszmelyi C

a Semmelweis University, Department of Pharmacognosy, (jlliii str. 26, H-l085 Budapest, Hungary. b Research Institute of
Medicinal Plants, Libelta str. 27, 61707 Poznan, Poland. C Central Research Institute for Chemistry, Hungarian Academy of
Sciences, Pusztaszeri str. 59-67, H-1025 Budapest, Hungary.

Lobelia inflata L. plant (Lobeliaceae) is indigenous in North-America. The herb contains more than 20 piperidine
alkaloids_ The main alkaloid is the pharmacologically active lobeline, which has stimulative effect on the respira-
tory centre and it has been applied in cases of asthma, collapse, gas- and narcotic poisoning. Lobeline also cau-
ses nausea. In large doses its effect resembles to that of the nicotine, so that it is used in preparations against
smoking_
We have studied the effect of growth regulators and alkaloid precursor amino acids (Lys, Phe) on the growth and
alkaloid production of cell suspension-, callus-, organized- and hairy root cultures of L. inflata L. The investiga-
tions showed that these cultures are able to synthesize the characteristic alkaloids of the intact plant.
The synthetic regulator Sz/11 combined with Phe increased the total alkaloid content considerably in callus- and
organized cultures. In callus cultures growing on medium supplemented with Sz/ll and 2,4-0, as well as 10.4 M
phenylalanine the total alkaloid content was 7.5 times higher than in the control. Regulator Sz/28 especially incre-
ased the lobeline content (as a result of Lys and Phe application in organized culturesand callus tissues, res-
pectively)_
Growth regulators (NM, 1M) added to the B5 media alone or in combination with amino acids increased the bio-
mass formation of the genetically transformed hairy root cultures. In hairy roots cultivated on hormone-free
medium containing Phe the lobeline level was maximum (36 ~g/g). The lobeline production of hairy roots increa-
sed on hormone-free medium containing only Phe or Lys. Low concentrations of NM and 1M (0.2 mg/l) increa-
sed the lobeline level of the cultures as compared to the control. By the addition of alkaloid precursor amino
acids and hormones it succeeded to increase the lobelin production.

References: 1. Balvanyos I et al. (2001) Plant Growth Regul., 34. 339-345. 2. Szoke E et al. (2001): In!. J. HortiG. Sci., 7. 65-
72. 3. Balvanyos I et al. (2002) Plant Growth Regul., 35. (in press).
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8243 Isolation and culture of Cordyceps sinesis (Berk.) Sacco (Caterpillar Mushroom) from Himalayan
region of Nepal
Kanti Shrestha
Institute for Development and Innovation (101), P.O. Box 12088, Kathmandu, Nepal.

Cordyceps sinensis (Berk.) Sacco is one of the very rare and endangered medicinal herbs of the ergot family. In
Nepal, it is reported to found at higher altitude in the sub-alpine to alpine regions (4000-5000 m.) near the snow
line (1). This fungus grows parasitically on insects and attacks a caterpillar. It is thus composed of the fruiting
body of the fungus and its host larva. It has long been used in traditional medicine as a tonic. It shows a wide
range of biological and pharmacological activities in renal, hepatic, cardiovascular, anticancer and nervous as
well as immunologic systems (2). However, as the source and collection is very rare and difficult, the natural
Cordyceps can not fulfill the market demand. Hence, this study was carried out with an objective to isolate the
pure mycelial cultures to conserve this rare and endangered medicinal herb.
The samples of C. sinensis were collected from Dolpa district of Nepal during rainy season. The outer surface
of its fruiting body was sterilized with 70% ethanol (v/v) and the inner parts were then cultured in different cultu-
re media at 28oC. After three weeks, the pure cultures were isolated by a series of transfer of different colonies
using hyphal tip method. The pure mycelial culture of C. sinensis was identified as Paecilomyces sp. on the basis
of asexual spores produced. This would eventually help to conserve this rare and endangered herb and also pro-
mote further research on this fungus living at very high altitudes.

References: 1. Adhikari, M. K. (2000) Mushrooms of Nepal, P.U. Printes, Kathmandu, 203·206. 2. Wang, SoY.and Shiao, M·S.
(2000) Food Drug AnaL, Vol. 8, 248·257.

8244 Somatic embryogenesis in suspension cultures of Podophyllum hexandrum
C.G. Silva·, M.L. Gonzalez b, M.R. Davey C and J.B. Power c
a Funda,ao Ezequiel Dias, Rua Conde Pereira Carneiro 80, 30510-010 Belo Horizonte, MG, Brazil. b Facultad de Biologia,
Universidad de Santiago, 15782 Santiago de Compostela, Spain. C School of Biosciences, University of Nottingham, Sutton
Bonington Campus, LE12 5RD, UK.

This study describes the establishment of embryogenic cell suspensions of Podophyllum hexandrum
(Berberidaceae), plant which contains podophyllotoxin-type lignans, some of which have anti-inflammatory pro-
perties. Podophyllotoxin is used against certain virus and skin cancer diseases(l). Friable root-derived callus (4
months old, approx. 1.5 g f. wt.) was dispersed in 40 mlliquid UM medium containing 2.0 mgjl 2,4-0 and 0.25
mgjl Kinetin. Cultures were incubated on a rotary shaker in the dark at 25 ± 2°C and diluted after 14 d with 5
ml of new UM medium. After 14 d of culture, 30 ml aliquots of cell suspension from individual flasks were trans-
ferred to 50 ml of new UM medium to produce stock cultures. The cell cultures were either cream or brown in
colour. Differentiation of the cells commenced after 90 d, with cultures being composed of single, spherical and
elongated cells, cells with dense cytoplasm forming aggregates, and somatic embryos. The latter were present
at the globular, heart-shaped and torpedo-shaped stages in the same cultures in UM medium. The suspensions
retained their embryogenic potential for 6 months over 24 transfers. The viability of cell suspensions, assessed
4 d after subculture, was 94% using fluorescein diacetate staining. Light microscopy showed that somatic embr-
yos developed from somatic cells, with mitotic division of embryogenic cells initially giving rise to two celled pro-
embryos. These embryogenic cell cultures offer possibilities for the in vitro propagation and/or genetic manipu-
lation of Podophyllum hexandrum.

References: 1. Misawa, M. and Nakanishi, T.M., 1988, Biotechnology in Agriculture and Forestry, vol. 4, Medicinal an Aromatic
Plants, pg. 191·208, ed. by y'P.S. BajaJ, Springer·Verlag.
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8245 Ariltetralin lignans from callus and suspension cultures of Linum campanulatum L., Linum narbonense L.
and Linum strictum L. in vitro
I. lonkova a, N. Vassilev b, S. Konstantinova, St. Ninova, V. Tzvetanova a and A. W. AIFermann c
a Faculty of Pharmacy, Department of Pharmacognosy, Dunav Str. 2, 1000 Sofia, Bulgaria. b Balkanpharma, Medical Unit,
Bencovsky Str. 6, 1000 Sofia, Bulgaria. c Institut fUr Entwicklungs· und Molekularbiologie der Pflanzen.Heinrich·Heine-Universitat
Dusseldorf, Universitatstr.1, Geb.26.l3. 40225 Dusseldorf, Germany.

In continuation of our search for podophyllotoxin (PTOX) containing cell cultures we have established several
callus and subsequently suspension cultures from single sterile seedlings of L. campanulatum, L. narbonense, L.
and L. strictum as described in (1) and checked for the occurrence of lignans. These lines were used to exami-
ne cell growth and production of lignans during a culture period of 14 days. Major cellular growth was obtained
in MS medium supplemented with 2 mg/l kinetin, 0.1 mg/l indolacetic acid and 0.2 mg/l 2,4-dichlorophenoxya-
cetic acid with 2% sucrose. Maximum biomass was achieved after 10 days together with maximal uptake of
sucrose. A higher lignan content and better growth was found when the cells were cultivated in darkness inste-
ad of light (0.12 and 0.06 % of dw, respectively). The production of lignans was monitored by HPLC. Our data
indicate that podophyllotoxin and deoxypodophyllotoxin are the main lignans in suspension cultures of L. cam-
panu/atum, L. narbonense and L. strictum provide an interesting system for the production and may serve as a
tool to study the biosynthesis of lignans.
A screening for antitumor activity of methanolic extracts prepared from sus-pen-sions, using the MIT-dye reduc-
tion assay with SKW-3 human leukemic cells, HDMYZ48, MCF772 and HL-60 demonstrated that the most active
material was the one with the highest concentration of podophyllotoxin.

References: I.lonkova, I. et ai., (2001) Abstracts of 49 Annual Congress of the Society for Medicinal Plant Research. Erlangen,
Germany.

8246 Seasonal variations in the amount of secondary metabolites in field cultivated Gentiana lutea L.
K.Savikin-Fodulovic, N. Menkovic and D. Roki
Institute for Medicinal Plants Research, TadeuSaKoSCuska1, 11000 Belgrade, Yugoslavia.

In both folk and modern medicine, the roots of Gentiana lutea (Gentianaceae) are very popular. Because of their bit-
ter taste, extracts are also used in the production of vines and liquors. In addition, recent studies pointed out to a
very inte-resting chemical composition of the aerial parts 0). A large demand for the drug resulted in a drastic decre-
ase of the spontaneous resources in nature. Considering those facts, we established an experimental field (16 x 20
m, consisted of 16 parts of 4 x 5 m) on moun-
tain Suvobor (750 m) using GA3 germinated
seeds of G. lutea. The amount of xanthones
(mangiferin, isogenti-sin/gentisin, isoge-ntisin-
primveroside/gentisin-pri-mveroside), flavono-
ids (isoorientin) and secoiri-doids (gentiopicrin,
swertiamarin) was measured in the aerial parts
and roots during 8 months (March-October) in
the fourth year of cultivation. Quantification was
done by HPLC 0). In the springtime, mangiferin
dominated in the aerial parts (4.02% in May)
while gentiopicrin was the most abundant com-
pound in autumn (2.56% in October), (Figure 1).
In the roots, two maximums of accumulation of
gentiopicrin were recorded (April and October),
similar as in the plants growing on natural loca-
lity (l).

References: 1. Menkovic N. et al. (2000) Planta
Med. 66: 178.

4.5

__ Mangiferin

--6 lsoorientin
-,>-Isogentisin-primeveroside

- lsogentisin
- ;0;- Gentiopicrin
---<> - Swertiamarin

3.5

~ 3

E
,!2.5
c:o
(,) 2

---~
1.5

/1:>- -------2:

0.5

M., Ap' Jun Jul
Month

May Aug Sep Oct

50th Annual Congress of the Society for Medicinal Plant Research POSTERS B



338 Rev"ta de F,toterapia 2002; 2 (511

8247 Molecular and chemical analyses of Aconitum species
G. Fico a, A. Spada a, A. Braca b, E. Agradi c, I. Morelli band F. Tome a
a Dipartimento di Biologia, Universita degli Studi di Milano, Via Celoria 26, 20133 Milano. Italy. b Dipartimento di Chimica
Bioorganica e Biofarmacia, via Bonanno 33, Universlta di Pisa, 56126 Pisa, Italy. C Dipartimento di Scienze Farmacologlche,
Untversita degli Studi di Milano, via Balzaretti 9, 20133 Milano, Italy.

The genus Aconitum is a complex systematic group and modern studies show different taxonomic positions with
regard to the criteria adopted to distinguish species and subspecies (1-3). In this work we have therefore exa-
mined populations characterised by yellowish (A. vu/paria) and blue-violet flowers (A. paniculatum, A. napellus
subsp. tauricum (Wulfen) Gayer, and A. napellus subsp. neomontanum (Wulfen) Gayer) present in Northern Italy,
in order to evaluate the potential of some molecular (obtained using RAPD analysis) and chemical (flavonoid com-
pounds) markers as diagnostic features. For the RAPD analysis fourteen primers were selected, providing fifty
one polymorphic bands. The phenogram based on UPGMA clustering of Jaccard coefficient revealed a clear divi-
sion between yellowish and blue Aconitum plants and inside this second group A. paniculatum is clearly separa-
ted from all populations belonging to A. napellus group.
The flavonol compounds identified are 3 and/or 7-O-glycosides, represented by derivatives of kaempferol and
quercetin and the sugar moieties include glucose, rhamnose, arabinose, and galactose, and disaccharides based
on these sugars. Each species and subspecies analysed showed a characteristic flavonoid profile.

References: 1. Mucher, W. (1993). Die gattung Aconitum in Kiirnten. Carinthia II. 183, 519-527. 2. Pignatti. S. (1982). Flora
d·ltalia. Edagricole. Bologna. 3_Tutin, T.G. et al. (1993). Flora Europea. Cambridge University Press.

8248 Myricetin, quercetin and kaempferol during the physiological development of guava (Psidium guaja-
vaL)
D. Vargas Alvarez a, M. Soto Hernandez b, V. Gonzalez Hernandez a, E.M. Engleman b and A. Martinez Garza C

a Colegio de Postgraduados, Instituto de Recursos Geneticos y Productividad, Programa de Fisiologia Vegetal, km. 35.5 Carr.
Mexico- Texcoco, 56230 Montecillo, Edo. de Mexico, Mexico, email: vdolores@colpos.colpos.mx. b Colegio de Postgraduados,
Instituto de Recursos Naturales, Programa de Botanica. Mexico. C Colegio de Postgraduados. Instituto de Socioeconomia,
Estadistica e Informatica. Mexico.

Studies about the medicinal properties of guava leaf infusions (Psidium guajava L. Myrtaceae), support its anti-
microbial and spasmolytic effect and the relation of these activities with the presence of flavonols as quercetin,
kaempferol or myricetin (1). The dynamics of their accumulation was followed during one year.
Myricetin, quercetin and kaempferol were quantified in leaves and fruits of different physiological phases by HPLC
(2). The results showed that the leaves presented the highest concentrations of these flavonols: 4612 mg/Kg in
September and 2804 mg/Kg in November, followed by the buds with concentrations ranging from 2380 mg/Kg
to 368 mg/Kg. In the set fruit, the range varied from 1608 mg/Kg to 964 mg/Kg and in the last stage of fruit
growth the range varied from 914 to 1004 mg/Kg.

References: 1. Lozoya X. et al (1994). Arch. Med. Res. 25: 11-15.2. Crozier A. et al. (1997) J. Chromatogr. 761: 315-321.
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8249 Quality of medicinal plant products prepared by supercritical fluid extraction
AKerya, T.Sz.Kristo a, B.Simandi b, E.Lemberkovics a and (Szoke a
a Semmelweis University, Department of Pharmacognosy H·I085 Budapest, Uliai ut 26, Hungary. b Technical and Economical
University of Budapest, Department of Chemical Engineering, H·1521 Budapest, Muegyetem rakpart 3, Hungary.

Supercritical fluid extraction is a technique which is now widely applied to prepare extracts of vegetable origin.
The standardization of these extracts is essential for the beneficial and safety use in medicine and food industry.
The effect of sample preparation, extraction conditions and separation circumstances was examined on the
yields and composition of bioactive constituents. The raw materials were extracted with carbon dioxide in a high
pressure apparatus equipped with 5 L volume extractor vessel. The effect of two factors (pressure and tempe-
rature) were investigated in the ranges of 150-450 bar and 40-60QC by designed experiments in the 32 full fac-
torial design. Model plants were: Taraxacum officinale Wiggers et Weber, Cnicus benedictus L., Chrysanthemum
parthenium L. (Beruh), Vitex agnus castus L., Origanum vulgare L., Thymus serpyllum L. and Thymus vulgaris L.
Terpenoids were analysed and identified by TLC, TLC-densitometry, HPLC and comparison with authentic stan-
dards.
It was concluded that the products gained by supercritical fluid extraction have to be considered as special raw
materials of plant origin. Using optimal pressure and temperature as parameters the sesquiterpene-y-Iactone par-
thenolide, the triterpenoids: taraxasterol and B-amyrin, as well as the phytosterols were quantitatively extracted
and selectively enriched in supercritical extracts. We could produce extracts containg 16.0-24.5 % I~-amyrin from
dandelion, 9.1 % triterpenes from chaste tree, 1.1-2.0 % parthenolide from feverfew and products rich in phytos-
terols from chaste tree, thyme and dandelion. The yields of these bioactive constituents in the supercritical
extracts were several times higher than those corresponding extracts wich were prepared by traditional methods.
To characterise the extractability of the individual compounds an index was introduced.

Acknowledgement: The work was supported by FKFP-0169, ETK T-08-158/99, OTKA T-0300344.

8250 Co-extraction of herbal substances: an ancient but successful procedure brought into focus
M. Tegtmeier and G. Harnischfeger
Schaper & Brummer GmbH & CO.KG,BahnhofstraBe 35, 38259 Salzgitter, Germany.

A great number of marketed herbal medicinal products consists of combinations of two to four plants. Many of
them are established medicines with experimentally and clinically proven efficacy and safety. In the last decades
a scientific theory took hold, that such phytopharmaceuticals should and could be reliably produced only by
mixing individual extracts. However, the time proven way of preparing such medicines by simultaneous extrac-
tion results in reasonably uniform preparations and has in its favour the experience of generations of pharma-
cists in Europe as well as in Asia (1). There are technical advantages in the successful method of co-extraction.
For example, turbidity and precipitation problems in liquid preparations can be circumvented (2).The proper labe-
ling, stating the solvent, the drug to extract ratio and the internal mass-relation of the drugs specified, is certainly
a basic requirement. In the declaration of a co-extract the drug/extract ratio (DER) has in addition to consider the
total mass of all drugs extracted in relation to the extract equivalent, thus including the internal composition of
the drugs. For example: "1 tablet contains x mg dry co-extract (DER y:1) of drug A, drug B and drug C (a:b:c),
extraction solvent. .. " respectively "100 ml solution contains z ml fluid co-extract (DER l:u) of drug A, drug Band
drug C (a:b:c), extraction solvent...". The quality of each drug should be controlled according to a pharmacopo-
eial-type specification before extraction and in the resulting co-extract. The identity and purity of the co-extract
is checked by usual analytical techniques such as fingerprint-chromatograms. In the final herbal medicinal pro-
duct one marker substance for the active ingredient, which is by definition the co-extract, suffices to quantify the
correct amount of material (batch-specific recovery). The use of co-extraction is nothing new. Good examples are
the co-extraction of herbal medicinal tea mixtures and the very detailed and rigidly defined procedures of the
Chinese pharmacopoeia in the preparation of its extracts. A close look at formulations of the RF and DRF still in
use also strengthens the argument of using co-extraction rather than mixing individual extracts in combinations.

References: 1. Franz, G. (2001) Pharm. Ztg. 146: 488-494. 2. Tegtmeier, M. and Konjer, U. (2001) Do saponines influence
an extraction? Radix Sarsapariliae as additive for a common extraction with Cortex Condurango. 49th Annual Congress of the
Society for Medicinal Plant Research 6.30.
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8251 Study on the influence of some operational parameters on the extraction of the total phenolics and
arbutin of the leaves of Arctostaphylos uva-ursi L.
R. Siaveska a and V. Rafaj/ovska b

a Faculty of Pharmacy, 17 Vodnjanska St., SkOPJe1000, Republic of Macedonia.b Faculty of Technology and Metallurgy, BB
Rudjer Boshkovich St., Skopje 1000, Republic of Macedonia.

The Uva-ursi, Arctostaphylos uva-ursi (l.), Spreng. (Ericaceae) has a place not only in the old herbals but also in
the modern pharmacopoeias. Due to its powerful astringency as well as to the diuretic and urinary antiseptic
effects, it has a traditionally value for kidney diseases and treatments of inflammatory disorders of the urinary
tract (1). The wide range of uva-ursi leaves' active constituents is well-documented (2).
As stated, the highest hydroquinone contents of the uva-ursi leaves was shown following 12 hours cold extrac-
tion, while the four hour long cold extraction gave the lowest tannin content (3). However, there is very little infor-
mation on the optimised extraction procedure. In order to obtain an optimised aqueous extract of the uva-ursi
leaves, with regards to its contents of total phenolics and arbutin, it has been studied as a function of the ope-
rational parameters: hydromodule (solid: liquid) from 1:20 to 1:400; extraction temperature (from 25°C to 90°C);
time of extraction (from 1 to 3 h) and particle size (from 150 to 750 IJm) during the extraction process. The effi-
ciency of the total phenolics and arbutin extractions were followed by Folin-Ciocalteu and Pharm. Eur. 3 methods
respectively. The establishment of the main and of the interactive influence of the studied operational parame-
ters on the system: Uva-ursi leaves and aqueous medium performed using mathematical statistic design - 24 full
factorial experiment. The analysis of linear regression equations obtained, ascertained that the most influential
examined factor of the extraction of the total phenolics is the particle size of the sample. The distinct influences
of the temperature on the extraction of the total phenolics and arbutin have been shown only during the longer
phase contact. However, the hydromodule (solid:liquid) shows only a slight influence. These results will be used
for the process optimization using the Box-Wilson method.

References: 1. Newell, C.A. and Anderson, L.A., (1996) Herbal Medicines. The Pharmaceutical press, London. 2. Johadar, L.
and Kolb I. (1990) Pharmazie 45: 446 3. Balint, M. (1984) Gyogyszereszet 28(5): 177·9.

8252 Experimental modelling and optimisation of phenolic acids extraction from Thymus moesiacus subsp.
moesiacus
R. Siaveska a and V. Rafai/ovska b

a Faculty of Pharmacy, 17 Vodnjanska St., Skopje 1000, Republic of Macedonia. b Faculty of Technology and Metallurgy, BB
Rudjer Boshkovich St., Skopje 1000, Republic of Macedonia.

Sample extraction is often the time consuming step in a chemical analysis of a plant material. Now, the experi-
mental modelling of the extraction process, as a more rapid and efficient way of optimising the procedure of
analyte extraction, is being paid a considerable attention.
Phenol acids (PA), particularly the benzoic and cinnamic acids, are widely distributed in Thymus L. species as
free acids or as esters or ethers (1). We have established an optimal condition for PA ultrasonic extraction in a
nitrogen atmosphere, from an unmodified matrix (aerial part of Thymus moesiacus subsp. moesiacus) using 30
% aqueous methanol as an extraction medium. The process of PA extraction was studied as a function of the
following operational parameters: hydromodule (solid:liquid) of 1:20 to 1:100; extraction temperature (from 25°C
to 75°C); time of extraction (from 30 to 60 min) and particle size (from 150 to 750 IJm). The efficiency of the
total PA extraction was followed by potentiometric determination of acidity expressed as contents of the caffeic
acid. The first stage was determination of the main and of the interactive influence of the studied operational
parameters in the system T. moesiacus subsp. moesiacus aerial part and 30% methanol, and it was performed
using mathematical statistic design (24 full factorial experiments). The second stage was optimisation of the
experimental modelling of PA extraction, performed using the Box-Willson method. The analysis of the results of
the experimental modelling ascertained that the 1:33 hydromodule in the 30% methanolic aqueous medium
during 38 min of extraction at 36°C with the particle size of 150 IJm is the optimised condition for PA extraction
from the examined sample.

References: 1. Shulz, JM. and Herrmann, K. (1980) Z. Lebensm. Unters. Forsch 171: 193.
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8253 Contribution of medicinal plants to the daily intake of various toxic elements in Catalonia, Spain
G. Falc6 a, J. G6mez-Catalan a, J.M. L10bet a.b and J.L. Domingo b

a Toxicology Unit, School of Pharmacy, Department of Public Health, University of Barcelona. Av. Joan XIIIsin, 08028 Barcelona,
Spain. b Laboratory of Toxicology and Environmental Health, School of Medicine, Universitat Rovira i Virgili. San Lorenzo 21,
43201 Reus, Spain.

The objective of this study is to determine the levels of arsenic (As), cadmium (Cd), mercury (Hg) and lead (Pb)
in the most consumed species of medicinal plants in Catalonia, Spain, to calculate the daily intake of these ele-
ments and to assess potential health risk. The concentrations of As, Cd, Hg and Pb were determined by ICP-MS
in 115 samples of 15 different species. The Hg levels in all samples were under the detection limit (1,2).
Daily intakes of As, Cd and Pb were calculated according a consumption of two herbal teas of 2 g per day (4
gjday) and assuming that the whole content of metal from plants is ingested with the herbal tea (3,4).
The median and range intakes (~gjday) through medicinal plants consumption were: As 0.56 (0.36-303.8), Cd
0.2 (0.16-6.84) and Pb 2.72 (0.12-39.44). The daily intake of As, Cd and Pb through medicinal plants was found
to be about 0.2%, 1% and 5% of dietary daily intake of these elements, respectively.
The risk assessment was based on the figure of total daily intake of metals (through diet + herbal teas) in the
worst scenario (assuming that the total content of metals from plants was in the herbal tea and taking the most
contaminated sample). According to the FAO;WHO provisional tolerable weekly intake (PTWI) , the total daily inta-
ke of As, Cd and Pb should not mean potential toxic effects. However due to the high variability of the found data,
a systematic control might be advisable.

References: 1. Ali S.1.(1987) Pharmacol. Z. 132: 633·38. 2. Kabelith L. (1998) Eur. J. Herbal Med. 4: 1·9. 3. Llobet J.M. et
al. (1998) Trace Elem Elec 3: 136-141. 4. Sovljanski R. et al. (1990) Pharmazeut Z. 137: 712·15.

8254 Development of a biosensor on cyanogenic glycosides: production of recombinant cyanidase from
Pseudomonas stuzer;
M. Keusgen, M. Goldbach and W. Klein
Insitut fur Pharmazeutische Biologie der Universitat Bonn, Nussallee 6, 53115 Bonn, Germany.

Because of their content of cyanogenic glycosides, many medicinal and food plants are toxic for man (1, 2). If
plant material containing cyanogenic glycosides is disintegrated, cyanide will be liberated by the action of diffe-
rent enzymes. Especially in developing countries, chronic poisoning by cyanogenic plants is a serious problem.
Since probably more than 2500 plant species and also some insects contain cyanogenic glycosides, a rapid and
precise method for the determination of these compounds should
be developed. A biosensoric system based on a potentiometric
electrode and the enzyme cyanidase [EC 3.5.5.1] seems to be an
effective analytical method for this class of substances and a pro-
mising alternative to an ion-selective cyanide electrode. This bio-
sensor should be used for screening purposes as well as for the
quality control of cyanogenic medicinal and food plants.
The key-step in the development of such a sensor is the selection
of a suitable cyanidase, which has been previously reported for bac-
teria. A gene encoding cyanidase could be located in the bacteria
Pseudomonas stuzeri and was overexpressed in E. coli. To allow a
sufficient purification by affinity chromatography, the protein was
modified by a hexa-histidine tag. The recombinant enzyme was fully
characterized. Vmax was found at 500 ~mol CN-/mgjmin and the
temperature optimum was at 30°C. A broad pH optimum between
pH 7 and pH 8 makes the enzyme highly suitable for biosensoric
application. The construction of a biosensor based on a miniaturi-
zed semiconductor-structure is under current investigation.

e
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Figure. Principle of function of the proposed
biosensor for the detection of cyanogenic
glycosides.

References: 1. Jones, D.A. (1998) Phytochemistry 47: 155. 2. Lechtenberg, M. and Nahrstedt, A. (1999) in: Naturally
Occurring Glycosides; R. Ikan (ed). Wiley, p. 147.
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8255 Is water activity a good indicator of degradation in Echinacea purpurea L. root glycerites?
C. Bergeron, S. Gafner and C.K. Angerhofer
Tom's of Maine, 302 Lafayette Center, Kennebunk, ME 04043, USA.

Echinacea purpurea is one of the best-selling phytomedicines in the United States (l). It is used as an immunos-
timulant and appears to act by stimulating T-cell production, phagocytosis, lymphocytic activity, cellular respira-
tion, and inhibiting hyaluronidase activity (2). Caffeic acid derivatives, polysaccharides and alkamides are thought
to be among the compounds responsible for this complex mode of action (3).
Recent work has shown that caffeic acid derivatives are highly susceptible to enzymatic degradation and oxida-
tion in glycerite, aqueous and hydroalcoholic solutions (4-7). Bauer (8) reported a rapid decline in cichoric acid
content in 50% hydroalcoholic preparation after 5 days. As the occurrence of degradation is related to the
amount of water present in the extract, might it be possible to predict the rate of degradation using the water
activity value?
We performed an experiment with glycerin extracts of Echinacea purpurea roots with different levels of water
(20, 40, 50, 60, 80, 100%) and measured the caffeic acid derivatives as well as dodeca-(2E,6Z,8E,l0E)-tetrae-
noic acid isobutylamide, the major alkamide, over 3 weeks. The results showed that in extracts with water acti-
vity (aw) levels between aw=0.500-0.700, corresponding to 60-80% glycerin, the cichoric acid and the dodeca-
(2E,6Z,8E.lOEHetraenoic acid isobutylamide started to degrade. This degradation increased with the water con-
tent. Caffeic and caftaric acid increased as a result of the hydrolysis of cichoric acid.

References: 1. Brevoort, P. (1998). HerbalGram, 44: 33-45. 2. Bauer, Ret al. (1989) Z. Phytother., 10: 43-48. 3. Bauer, R.
(1998) Phytomedicines of Europe. ACS Lavoisier: Washington DC; 140-157.4. Bergeron, C. et al. (2002) J Agric. Food. Chem.
(in press). 5. Nusslein, B. et al. (2000) J. Nat. Prod. 63: 1615-1618.6. Kreis, W.et al. (2000) J. Appl. Botany, 74: 106-112. 7,
Livesey, J. et al. (1999) Phytomedicine 6: 347-349. 8. Bauer, R. (1998) Echinacea: Biological effects and active principles,
A.C.S. Symposium Series 691: 140-157.

8256 Microbial decontamination by y-irradiation method decreases the mucilage content in Althaea radix
Z. Gaspar Randit, D. Domitrovit and S. Tomit
Jadran Galenic Laboratory Ltd., Pulac b.b., 51000 Rijeka, Croatia.

Althaeae radix (obtained from Althaea officinalis L., Malvaceae) contains mucilages (about 25-35%) with galactu-
ronic acid, glucuronic acid and rhamnose as major components (1). Due to its high mucilage content, Althaeae
radix is often subject to microbial contamination. y-irradiation is a very effective, economic, fast and practical
method for decontamination of herbal medicines, allowed by the WHO and Ph.Eur. (2).
We tested eight samples of Althaeae radix having a determined microbial contamination. All samples had a maxi-
mal swelling index of 25. First two samples were not treated with y-rays and represented controls, whereas sam-
ples 3 and 4 were treated with 1 kGy, samples 5 and 6 with 2 kGy and samples 7 and 8 with 3 kGy, respecti-
vely. Cobalt-60 served as a source of y-irradiation. After the irradiation, the same samples were analysed for
microbiological decontamination and thereafter, they were also tested for the swelling index according to the
methods and requirements of the Ph.Eur. 4th 2002.
The y-irradiation dosis of 1 and 2 kGy degraded mucilages that were analy-
sed by the method of swelling index. The results show that the swelling num-
ber decreases after the irradiation treatment, while the herbal drug is not
being microbiologically decontaminated. The decontamination was achieved
by the irradiation dosis of 3 kGy. However, the swelling index still decreases j ~~+-----'-.-:-•.~~~~~____1
below 10, which is the Pharmacopean requirement for Althaeae radix. The dif- ,[ 5 +-~~......","'...K-'-·~_-__i-·~-----1
ference between 3 kGy irradiated Althaeae radix and the control samples was ~ 0
visualised histochemically by staining the mucilages with the methylene blue. +-~~~-'-~-'~-----1
Since it has a destructive effect on the mucilage content of radix, the y-irra-
diation method can not be prescribed for decontamination of this herbal drug.

30 ,-~~~~~~~--,

;~~

2
kGy

References: 1. Newall A.C. et al. (1996) Herbal Medicines A Guide for Health-Care Profesionals; 188.2. Raiem D., (1992) The
Development of Food Irradiation in Croatia, Prehrambeno-tehnol. biotehnol. rev. 30 (4): 135-150.
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8257 Solubilization of St. John's wort constituents by micelles and their characterization by DOSY experi-
ments
M.G. Bergonzi a, A.R. Bilia a, S. Pellegrini a, G. Mazzi a, G.A. Morris band F.F. Vincieri a
a Department of Pharmaceutical Sciences, University of Florence, via G. Capponi, 9, 50121 Florence, Italy. b Department of
Chemistry, University of Manchester, Manchester, UK.

Preparations based on extracts of St. John's wort are widely marketed for treating mild to moderately severe
depressive disorders and other health conditions such as anxiety and sleep disorders (1). In this study the opti·
misation of technological and pharmaceutical aspects of dried commercial extract of St. John's wort and .some
purified fractions enriched in active constituents were evaluated by the formation of micellar systems.
Flavonols and naphthodianthrones are quite polar derivatives but their water solubility is very scarce; phloroglu·
cinols are lipophilic and completely not water·soluble constituents. In addition, hypericins and hyperforins are not
stable with regard to heat and light (2). Micellar solutions of sodium dodecyl sulfate (SOS), Tween 80 and 6·0·
ascorbyl·octanoate (ASC8) (3) were chosen because they are not toxic, accepted food additives and not expen·
sive. In addition ASC8 has the same antioxidant properties of vitamin C and acts as a powerful radical scaven·
ger in aqueous as well as non·aqueous media. Solubility of flavonoids was increased about two times by ASC8,
three times by SDS and two times by Tween 80. Solubility of hyperforins was increased about seven times by
ASC8, seven times by SOS and four times by Tween 80. Solubility of hypericins was increased about two times
by ASC8, four times by SDS and two times by Tween 80. Characterization of micellar systems was performed
by OOSY (4). This technique involves the accumulation of several multidimensional NMR spectra in which one
dimension displays the apparent diffusion coefficient. Information from OOSY complements those available from
other tools such as quasi·elastic light scattering and small·angle neutron·scattering used for studying aggrega·
ted systems and for giving information on the sizes of the aggregate.

Acknowledgements: This work was supported by MIUR (Ministero dell'lstruzione, deWUniversita e della Ricerca, Rome). Special
thanks to FIDIA S.p.A. (Abano Terme, Padova, Italy) for financial support (grant to M.C.B.).

References: 1. Chatterjee, S.S. et al. (1998) Pharmacopsychiatry 31: 7·15. 2. Bilia, A.R. et al. (2001) Int. J. Pharm. 213: 198·
208.3. Capuzzi, G. et al. (1996) Langmuir 12: 3957-63. 4. Johnson, C.S. et al. (1999) Prog. Nucl. Magn. Reson. Spectrosc.
34: 203-256.

8258 Improvement of the technological and biopharmaceutical characteristics of kava-kava preparations
by cyclodextrins
A.R. Bilia, M.G. Bergonzia, G. Mazzi and F.F. Vincieri
Department of Pharmaceutical Sciences, University of Florence, via G. Capponi, 9, 50121 Florence, Italy.

Kava-kava (Piper methysticum G. Forster) has been widely used to improve stress disorders, nervous tension and
restlessness (1). In the last three years unexpected, high liver toxicity has been reported in several patients and
it was related to kavalactones mainly depending on their dosage. Thus, to improve the technological and bio·
pharmaceutical characteristics of preparations based on kava·kava and decrease the dosage of kavalactones,
the interaction of constituents with some cyclodextrins (CDs) were evaluated using isolated kavalactones and a
commercial extract. CDs are cyclic oligosaccharides that can interact with a wide variety of drugs and the for·
mation of such a supramolecular complex can influence the dissolution rate and the drug's aqueous solubility and
therefore, improve their bioavailability profile (2). In this attempt, [l·cyclodextrin and y·cyclodextrin were selected
for the dimensions of the internal cavity because they fit to accommodate kavalactones. Complexes were obtai-
ned by freeze·drying using 1: 1 ratio and characterized using different physico-chemical methods based on diffe-
rential scanning calorimetry (DSC) and NMR spectroscopy. The formation of supramolecular complexes was rela-
ted to the degree of unsaturation of the different kavalactones and to the size of the cyclodextrin cavity. Thus,
among kavalactones, yangonin (a full unsaturated kavalactone) showed the highest percentage (82%) of interac·
tion with y·cyclodextrin while 7,8-dihydrokavain (a full saturated kavalactone) the highest percentage (96%) of
interaction with [l·cyclodextrin.

Acknowledgements: This work was supported by MIUR (Ministero dell'lstruzione, dell'Universita e della Ricerca, Rome).

References: 1. Bilia, A.R. et al. (2002) Life Sci. 70: 1-17. 2. Ammar, H.O. et al. (1997) Pharmazie 52: 376-379.
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8259 Formulation, preparation and physicochemical quality control of vaginal suppositories containing
volatile oils of Allium sativum and Zataria multiflora
R. Aboofazeli a, M. Mosaddegh band N. Nader a
a Department of Pharmaceutics, School of Pharmacy, Shaheed Beheshti University of Medical Sciences, P.O.Box: 14155-6153,
Tehran, Iran. b Department of Pharmacognosy, School of Pharmacy, Shaheed Beheshti University of Medical Sciences, P.O.Box:
14155-6153, Tehran, Iran.

Vulva-vaginal candidiasis is a kind of vaginitis, caused most commonly by Candida albicans. Due to the high inci·
dence of this infection and also because of the antimicrobial activity of Allium sativum L. and Zataria multiflora
Boiss, the preparation of vaginal suppositories containing their volatile oils, has been considered as the main
objective of this study.
In the first step of this investigation, volatile oils of A. sativum (A.s.) and Z. multiflora (Z.m.) were prepared by
hydro-steam and steam distillation techniques, respectively, and their constituents were then separated and iden·
tified by gas chromatography mass spectrometry. The results showed the presence of diallyldisulfide (30.1 %),
diallylsulfide (10.1 %), diallyltetrasulfide (3.8%) and allylmethyltrisulfide (3.5%) in A.s. oil and thymol (51.5%), car-
vacrol (30.4%) in Z.m. oil. The initial studies indicated approximately equivalent antimicrobial effects for A.s. and
Z.m. oils. However, in order to mask the unpleasant odor of A.s. oil, vaginal suppositories were prepared by Z.m.
oil and a mixture of A.s. and Z.m. oils in the ratio of 4:1. The minimum inhibitory concentration of each oil was
determined by the methods of paper disk plate and cup plate. The results showed a range of 1.8 - 8.0 ~I of oil
per ml of solvent or suppository base, depending upon the method and the presence of either one or both vola-
tile oils.
In the second step, physicochemical quality control tests including appearance, content uniformity, hardness,
disintegration time, assay (using biological method) and weight variation, were performed on various formulations
of polyethylene glycol based vaginal suppositories, containing 30 ~I of Z.m. oil per mL of the base and 15 ~I of
A.s. oil and Z.m. oil mixture per mL of the base. From the stability point of view, it was found that storage at tem·
peratures higher than 4QC could cause a decrease in the concentration of the active ingredients.
In conclusion, vaginal suppositories with appropriate antimicrobial activities and desired stability could be prepa·
red with low amounts of either Z.m. oil alone or a mixture of A.s. and Z.m. oils.
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Rhinanthus B119 A209, B192, Tulbaghia A206
Rhodiola A185 B194 Tupistra A106
Rhododendron A073 Solidago B191 Tynanthus B186
Rhus AlO7 Sophora A071
Ribes A007,A033 Spinacia A009 U
Roccella B132 Spiraea W18 Umbilicaria A122
Rosa A258, B041 Spirulina A220, A236, Uncaria W03, B150
Rosmarinus W18, A059, B129 Urginea B091, B232

B168 Spondias B208, B209 Urtica W05
Roupala B190 Stachytarpheta A039

Uvaria A097Rubus B200 Stemona A215
Rudbeckia B016 Stereocaulon A122
Ruizterania B197 V

Stichopus B133
Rumex A032 Strychnos A221

Vaccinium A147

Ruta B236, B237 Stryphnodendron B173, B174,
Valeriana B013, B033,

B202 B034

S Subergorgia Al78 Vanillosmopsis B191

Salinospora PL07 Swartzia A119 Verbascum A072
Salix PL05, A026, Symphytum A018 Vernonia SL03, A014,

B052 Synechococcus B129 A184, A207,
Salmalia B109 Synechocystis B129, B136, B199
Salvia W18, A043,

B139 Veronica B095, B096
A139, A152,

Syzygium A203 Viburnum A133
A186, A222, Viola SL20
A237, B061,

T Viscum W18, A008,
B108, B122,

Taiwania A214 A068
B240

Sanguisorba B074
Tanacetum B106 Vismia B046

Santolina W18, A052
Taraxacum W18 Vitex W08, SLlO,

Sarcocephalus A233
Teloxys B200 B208, B209,

Sarcophyton B137
Terminalia A199, A257 B249

Satureja W18, B070, Tetragastris B212 Vochysia B224

B210 Teucrium B059, B078

Schinus A051 Thalictrum B067 W
Schizanthus B048 Thamnolia A122, B121 Wendlandia A073

Scilla A207, B091 Thamnosa A213 Werneria, B210
Scolymus A179 Thevetia A218 Wigandia B181
Scrophularia A073 Thuja A069

Wisteria A201
Scutellaria B160 Thymus W18, A030,

Withania B229
Scytonema B139 A087, A099,

Wulfenia B094
Secondatia B212 A189, A195,

Securidaca Al19 A227, A230,
X

Semecarpus A019 B124, B193,
Xanthium A056, B210

Senecio B065, B157 B234, B249,

Senna A157, B192 B252 Xestospongia B128

Sesuvium A250, B239 Tithonia A034

Sida A172 Topypothrix B139 Z

Sideritis W18, B123 Tribulus B006 Zanthoxylum A097, A158,

Simarouba B181 Trichilia Al19, B212 B174

Siphoneugena Bl77 Trichosanthes A062 Zataria A189,B259

Siphonochilus A207 Tridax B181 Zea B203

Smenospongia B143 Trigonella A235, A104, Zingiber AlO4

Smilax W03, B181, B030, B031, Ziziphora A189
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