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CONTENIDO DEL INFORME TÉCNICO

PROGRAMA DE FORMACiÓN PARA LA INNOVACiÓN AGRARIA

1. Antecedentes Generales de la Propuesta

Nombre: Gustavo E. Zúñiga Navarro

Código:

Nombre Postulante Individual: Gustavo E. Zúñiga Navarro

Lugar de Formación (País, Región, Ciudad, Localidad): Alemania: Berlin Hannover y Marburg.

Fecha de realización: 4-10-01 al 11-10-03

Objetivos de su participación en la actividad.

• CC?nocer realidades biotecnológicas en países desarrollados
• Realizar contactos con instituciones alemanas que realicen proyectos afines
• Establecer contactos para comercializar productos bioactivos de plantas

chilenas~ Antioxidantes y aleloquímicos'y productos para biofarmacia.

2. Antecedentes Generales: describir si se lograron adquirir los conocimientos y/o
experiencias en la actividad en la cual se participó (no más de 2 páginas).

El objetivo principal de esta actividad fue la visita a la feria Biotécnica 2003. Esta es la principal
feria biotecnológica en el mundo. En ella se muestran los últimos desarrollos alcanzados en el
campo biotecnológi~6 ya sea a nivel de técnicas avanzadas como en equipos de ultima
tecnología.

La importancia de esta feria se traduce en que durante su ejecución fue visitada por
12,000 biotecnólogos provenientes de 30 países. En Biotécnica.2003 se presentaron 947
expositores, de los cuales 282 fueron extranjeros.
Durante los días de la feria pudimos conocer de manera grupal las presentaciones hechas por
algutlá~ entidadés biotecnológicas, como Bio Con Valley,
Las charlas individuales sostenidas con algunos expositores de la feria, fueron muy
estimulantes. Con el profesor Manfred Séllner de la University of Technology-Wismar, se han
iniciado conversaciones a fin de establecer una colaboración en el campo de la inmersión
temporal para aumentar la biomasa en la técnica del cultivo de tejidos vegetales.
El Dr. Matthias Prucha de Affymetrix, nos ha asesorado en las nuevas técnicas de aislamiento
y caracterización de genes enviándonos material bibJiografico de apoyo de apoyo. Con el Dr.
Bemhard Nü~lein de Nadicon se han iniciado también contactos para caracterizar bacterias del
suelo que presentan propiedades biotecnológicas interesantes.
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Además, de la visita a Biotécnica 2003 se realizaron una serie de otras actividades cuyo
detalle se muestra en el punto 3. Resulta innegable que en cada actividad realizada se
adquirieron conocimientos diversos. La visita a centros de investigación en la cuidad de
Postdam, nos permitió conocer la importancia que tienes en Alemania tanto la investigación
básica como aplicada. Se pudo conocer un centro de estudios con animales, en el cual se
cumplen todas las normas de manejo y seguridad. La visita al Instituto para el procesamiento
de cereales, resulto de gran interés pues este es un gran ejemplo de cómo se puede realizar la
transferencia tecnológica desde un centro de investigación al sector productivo. Por tratarse
este de un centro privado, muestra un gran nivel de eficiencia en la obtención de recursos,
especialmente aquellos provenientes de empresas con las cuales establece convenios de
desarrollo.
La visita al Instituto Max Planck en Marburg, constituyó una experiencia muy estimulante, pues
nos permitió conocer un centro de investigación avanzado con equipos de ultima generación.
En este instituto la optimización por los recursos queda de manera evidente al recorrer sus
dependencias y ver como los espacios individuales son pequeños comparados con aquellos
de uso común en donde se ubican los equipos avanzados.

3. Itinerario Realizado: entregar una relación de actividades de acuerdo al siguiente cuadro:

Fecha Actividad Objetivo Lugar
6/10/03 Visita al German Institute Conocer la investigación Postdam

Of Human Nutrition realizada en en campo de la
nutrición humana

Visita al Max-Rubner- Conocer el funcionamiento de Postdam
Laboratorium un laboratorio de manipulación

de animales nivel de seguridad 3
Visita al Instituto para el Conocer el nivel de desarrollo Postdam
procesamiento de cereales alcanzado por una institución de

1&0 en el procesamiento de
cereales

Charla técnica empresa Identificar las formas de Postdam
Biopract gestionar una empresa

biotecnológica ambiental
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calidad
la

Participar en
observador en
Biotécnica 2003.
Charla con Ministerio Federal de
Educación e investigación sobre
programa alemán de biotecnología
Contacto: Dr. Hans-Michael Biehl
Recepción de parle de feria
Bioléchnica
Contacto: Andreas Grüber
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7/10/03 Visita Biotécnica 2003

Recepción y presentación por
Biocon Valley MVP
Contacto: Dr. Heinrich Cuypers

Reuniones con empresas
expositoras de Biocon Valley MVP
Visitas individuales a Stands y
presentaciones técnicas.

10/10/03 Visita Max Planck Institute
for Terrestrial Microbiology­
Marburg

Conocer algunos aspectos de la
investigación y funcionamiento
del MPI
Presentación de Instituto Max­
Planck
y las investigaciones en el área de
analices funcional de interacciónes
fitopatogenicas

Marburg

Dr. Bemhard Nüsslein
Gerente General Nadicom GMBH

Visita a laboratorios

Señalar las razones por las cuales algunas de las actividades programadas no se realizaron o
se modificaron.
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4. Resultados Obtenidos: descripción detallada de los conocimientos adquiridos. Explicar el
grado de cumplimiento de los objetivos propuestos, de acuerdo a los resultados obtenidos.
Incorporar en este punto fotografías relevantes que contribuyan a describir las actividades
realizadas.
En primer lugar se debe enfatizar el que se cumplieron todos los objetivos propuestos para
esta actividad. A continuación se detallan e ilustran las actividades realizadas.
Visita al German Institute Of Human Nutrition (Dife). En este lugar pudimos conocer a través
de una presentación oral. Este instituto de investigación cumple varios objetivos:

• Mejorar la salud humana a través de investigación básica y clínica en el campo de la
nutrición.

• Caracterizar los mecanismos moleculares y patofisiológicos de las enfermedades
moleculares.

• Identificar nuevos desarrollos terapéuticos.

Presentación del Instituto Dependencias DIFE.

German Institute of Human Nutrition
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Visita al Max-Rubner-Laboratorium. En este lugar se realiza trabajo experimental con
animales, bajo condiciones optimas en jaulas controladas. Por tratarse de un lugar con
seguridad nivel 3 no fue posible tomas fotos dentro del laboratorio.

Dra Christa Thone-Reineke encargada MRL

Visita al Instituto para el procesamiento de Cereales <IGV-GMBH). Este instituto fue fundado
en 1960, convirtiéndose en 1990 en una Sociedad Limitada. En 1994 esta s.Qciedad fue
adquirida por 3 investigadores. Se dedica a 3 áreas de desarrollo: procesamiento de
alimentos, agricultura y biotecnología. Los unidades que componen en IGV son

• Laboratorio de análisis acreditado
• Procesamiento de alimentos
• Biotecnología
• Análisis y caracterización de materias primas
• Transferencia tecnológica
• Capacitación y educación
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Jóvenes capacitándose Birreactor para microalgas.

Charla Dr.Matthias Gerhardt Biopract-GmbH. Esta empresa se dedica al desarrollo de
productos y procesos biotecnológicos para la industria. Cuenta con un presupuesto de 1,5
millones de Euros. Los productos que Biopract ofrece son:

• Enzimas. Desarrollo y producción de preparaciones enzimáticas para uso en la
agricultura.

• Análisis. Servicios analíticos relacionados con celulasas, amilasas y fitasas presentes
en alimentos para animales.

• Biotecnología ambiental. Uso de microorganismos en procesos de remediación de
suelos.

• Investigación y desarrollo. Desarrollo de procesos biotecnológicos, investigación
aplicada, productos biotecnológicos, métodos analíticos, investigación por contrato.

Visita a la Feria Biotécnica. Nuestro principal interés en esta feria estuvo en el conocimiento de
actividades relacionadas con la biotecnología vegetal, sin embargo se visitó stands
relacionados con bioinformática, farmacia y equipos de laboratorio. Entre los Stands visitados
destacan.

Ministerio de Educación. Se nos mostraron algunos aspectos del d~sarrollo y
financiamiento de la biotecnología en Alemania.
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Grupo junto al encargado de Ministerio de Educación.

BioCon Valley. El Or. Einrich Cuypers nos brindo una charla explicativa sobre este polo
biotecnológico. Las universidades de Greifswald y Rostock han creado institutos de
investigaciones productivos que trabajan en la aplicación de la biotecnología moderna en
diferentes áreas': mejoramiento animal y vegetal; medicina humana y veterinaria; y tecnología
medica.

Grupo junto al Dr. Heinrich Cuypers en la presentación de BioCon Valley.
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Las siguientes fotografías muestran distintas vistas de la feria.

Vista General de la Feria Grupo al ingreso de la Feria.

Charla con el Dr. Nü\3lein de Nadicom
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Área dedicada a la biotecnología vegetal en Biotécnica 2003

Grupo junto a Andreas Grüber Project Manager de
Biotechnica 2003.
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Visita al Max Planck Institute para la Microbiología Terrestre- Marburg. En este instituto se nos
ofrecieron dos charlas a cargo de los doctores Jorg Kamper y Dr. Bernhard Nu¡3l1ein en las
cuales pudimos conocer algunos aspectos de la investigación que alli se realiza. Cabe
destacar un concepto nuevo que se aplica en Alemania relacionado con la creación de
empresas asociadas a centros de investigación avanzados. Este es el caso de la empresa
Nadicom, que realiza sus actividades de I&D asociadas a este instituto

-.;." . J~'
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Max Planck Institute-Marburg.

Equipos para análisis geonómicos

5. Aplicabilidad: explicar la situación actual de los temas en Chile (región), compararla con la
tendencias y perspectivas en el país (región) y feria visitados y explicar la posible
incorporación de los conocimientos adquiridos, en el corto, mediano ° largo plazo, los
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procesos de adaptación necesarios, las zonas potenciales y los apoyos tanto técnicos
como financieros necesarios para hacer posible su incorporación en nuestro país (región).

Nuestro país posee un gran potencial biotecnológico, para poder reproducir los que vimos en
esta feria se necesita generar una política biotecnológica clara, que los empresarios asuman
riesgos que permitan la generación de nuevas empresas. Se requiere además, de una mayor
masa critica en todas las áreas de la biotecnología, para lo cual se hace necesario el
desarrollo de programas de postgrado modernos que apuntes a la generación de productos
biotecnológicos.

6. Contactos Establecidos: entregar una relación de contactos establecidos de acuerdo al
siguiente cuadro:

Institución/Empr Persona de Cargo/Actividad Fono/Fax Direcció E-mail
esa Contacto n
BVT. Holger Hübner Investigador 0913185 holger.huebner@bvt
Bioprocess 23006 .cbi.uni-erlangen.de

Institute
IGV, GmbH Ralph Thomann Chemist, section 493320089 r_thomann@igv-

manager 201 gmbh.de

Prophyta Matthias von Marketing and 493842523 mverffa@prophyta.c
Erffa Technical O om

support
Affymetrix Matthias Prucha Field Application 498933089 MathiasJ)rucha@af

Specialist 501 tymetrix.co.uk

BioCon Valley Heinrich Cuypers Señor Project 493834515 hc@bcv.org
Manager 108

ICon Genetics Yuri Y. Gleba Director 49 gleba@icongenetics
345555988 .de
7

Biopract GmbH Matthias Managing sales@biopract.de
Gerhardt Director 030

63926502
NTB Rafael Camacho Manager 349540810 funamal@newbiotec
Newbiotechnic 31 hnic.com

Puleva Biotech Miguel Moreno Development 349582402 ma.moreno@puleva
ManaQer 83 biotech.es

Protedyne Heins Steiner Sales Manager 498985653 heinz@protedyne.co
400 m

Nadicom Bernhard Investigador 064211317 nuesslein@nadicom
Nu13l1ein 5 .com

CSIC-España Irene Herrera OTT.CSIC 349156168 i. herrera@orgc.csic.
00 es

7. Detección de nuevas oportunidades y aspectos que quedan por abordar: señalar
aquellas iniciativas detectadas en la actividad de formación, que significan un aporte para el
rubro en el marco de los objetivos de la propuesta, como por ejemplo la posibilidad de realizar
nuevos cursos, participar en otras ferias y establecer posibles contactos o convenios. Indicar
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además, en función de los resultados obtenidos, los aspectos y vacíos tecnológicos que, a la
luz de los conocimientos adquiridos en esta actividad, aún quedan por abordar para la
modernización del tema en el país.

En este aspecto se pueden mencionar varias oportunidades relacionadas con nuestro trabajo.
El desarrollo de investigaciones que permitan aumentar el valor agregado de nuestro recursos
naturales representa a mi modo de ver una gran oportunidad. Debemos dejar de ser
exportadores de materia prima si elaborar, para convertirnos en exportadores de productos
terminados con un alto valor agregado.

8. Resultados adicionales: capacidades adquiridas por el participante individual y/o el grupo,
como por ejemplo, formación de una organización, inc¿ ?oración (compra) de alguna
llaquinaria, desarrollo de un proyecto, firma de un convenio, etc.

Se establecieron contactos con representantes de la empresa española Puleva, quienes se
mostraron muy interesados en antioxidantes de origen vegetal, para ser incorporados en los
productos lácteos que Puleva produce. Con la empresa Nadicom se trabaja en un protocolo de
colaboración.

9. Material Recopilado: junto con el informe técnico se debe entregar un set de todo el
material recopilado durante la actividad de formación (escrito y audiovisual) ordenado de
acuerdo al cuadro que se presenta a continuación (deben señalarse aquí las fotografías
incorporadas en el punto 4):

Tipo de Material N° Correlativo (si es Caracterización (título)
necesario)

Ej.:
Annual Report. 1 Dife. Annual Report.
Poster 2 Biopracttmetanol
Paper 3 NTB NewBiotechnic
Paper 4 Understanding Trichoderma
Reporte 5 Biotecnology at

BASF/Sungene
Reportes varios 6-8 Informes-CSIC
Fot01 Tapa Ingreso a la Feria
Fotos 2-5 Dife
Fotos 6 MR Laboratorium
Fotos 7-10 IGV-
Fotos 11 Grupo junto encargado

Ministerio de Educación.
Fotos 12-13 BioCon Valley
Fotos 14-21 Feria Biotécnica 2003
Fotos 22-24 Max Planck
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10. Aspectos Administrativos

10.1. Organización previa a la actividad de formación

a. Apoyo de la Entidad a cargo de la organización del viaje (Camchal)

X bueno-- __ regular malo

El apoyo brindado por la Camchal a través de Antje Wandelt, resulto excelente en
término de los contactos previos establecidos, hoteles seleccionados y transporte. Esto
permitió además que el grupo funcionara sin ninguna dificultad (Justificar)

b. Información recibida durante la actividad de formación

_X_ amplia y detallada __ aceptable

c. Trámites de viaje (visa, pasajes, otros)

deficiente

X bueno __ regular malo

d. Recomendaciones (señalar aquellas recomendaciones que puedan aportar a mejorar
los aspectos administrativos antes indicados)

10.2. Organiza~ión durante la actividad (indicar con cruces)

ítem Bueno Regular Malo
Recepción en país o región de X
destino
Tran:.porte aeropuerto/hotel y X
viceversa
Reserva en hoteles X
Cumplimiento del programa y X
horarios

En caso de existir un ítem Malo o Regular, señalar los problemas enfrentados durante el
desarrollo de la actividad de formación, la forma como fueron abordados y las sugerencias que
puedan aportar a mejorar los aspectos organizacionales de las actividades de formación a
futuro.

14



...:..".~,.-;, - GOBIERNO DE. CHILE
" FUNlJACION rARA LA

":" INNO.....ACJON A.GRARlA

11. Conclusiones Finales: entregar las conclusiones finales del participante de la
actividad de formación, incluyendo el nivel de satisfacción de los objetivos personales.

La actividad realizada constituye una experiencia muy interesante pues nos permitió entre
otros aspectos:

• Conocer centros de investigación con un alto desarrollo tecnológico
• Conocer la realidad biotecnológica de países desarrollados
• Participar de charlas técnicas en temas de interés, en las cuales se mostraron los

últimos desarrollos.
• Establecer vínculos con investigadores de centros biotecnológicos en el campo vegetal.

Fecha: 12/11/03

Nombre y Firma beneficiario de la beca: Gustavo E Zúñiga

AÑO 2003
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Deutsches Institut tür Ernahrungsforschung
Potsda m-Rehbrücke

Jéihresbericht 200'\ - 2002

German Institutc oí HUI11an Nut~:t¡on

Allnuai R:port 2001 - 2002

DilE kurzgelasst
Das Deulsrhe Instlrut lür Ern~hrunnstorschung

Potsdam Rehbrür~e {DilE} hal die Auígabc,
exper,mentelle und angewandte Forsehung auf dem
Gebiet Em31lrung und Gesundhelt IU berre.ben.
Das 2lells1. die rnülel:ularen Ursacllen emahrungs
bedlllOler Er1;ran~ungen ¡U erforschen und neue
Strategien für Prjyelltlon. Theraple una Ern~hrungs

cm~fchlungcn ZlI entwle~eln. Die Gllrndlagen aafür
weracn vun den am DlfE Uitigen Wissenschaíllern
in InlP'aisllpllnarcr 2usanlmenaroeit mit einem
breiten natlllwissenschaflliehen. mc-(J¡¡inlschen
und epldcmiuloglschen MerhodcnsllC~trum

crar1leiret. Dallei konzenlriert mh das Insritur
bcsonders auf die ¡ur 2mr wlrhtrgsten Erkranf.ungen,
an deren Enlslehung ernahrungsbedingte Faktoren
beteiligl se In ~ijnnen Adlposllas. Diabetes und
Krebs

Ole EfI1:lhrungstorschung in Rehbrücke bl'flan.n 19-16
mil dem Inslltur fü, Ernahnmgs und Verpflegungs
wlssenschalren und wurdc yon 1969 bis 1991 1m
2entrallllstirut für Ernahrung der AI;ademle der
Wlssenschaften der DDR fortgeselzr.
Das Deutschc Instilut lür Emahrungsforschung wlJrde
1992 von der Bundesrepublik Dculschland und dem
Land Brandenburg als sclbstst~ndige Stlltung des
~ffenllichen Rcchls gegründet Es IsI Mllglred der
WlsscnsehaftsgemcinschJII Gottfned Wllhelm
Leibniz MllaroeilCr des DilE Obernehmen Lehrver
pfllehlungen 1m Studlengang Ern~h,ungsVlissen

seha!tell an der Univcrsl13t POlsdam und ,m
Sludlenoallg Mcdizin an dcr Freien UnlVCrsl~t Beriln.

DIlE i. brief
The mlssion 01 !he Gennan Institute 01 Human
NUlritÍDlllDlrEl is lo conduCI experimental and
clmical rcsearth in thc field 01 nutrilion alld health,
wilh Ihe aim of undcrslanding Ihe molecular basls
of Ilutrition·dependent discases. and 01 dC'ieloping
nC'o',' stralegies for prevcntion, lrealment, and
nutrrtional recommendalions.

Scicntists at tlle DilE pursue thcse scienllfic goals
Uf inlordisciplinarv coopcratron comprising a broad
spcclrum of experrmental and epldemiological
methods A particular locus 01 the institute IS
rescm:h on me most in1pOl1am disreases at prcSt.'llt,
Le.• obesi!)'. diabetes. and cancer. whose
dC\'elopment may invo1ve nuiritiondependCl1I
faclors.

Nutrilional researeh in Rehbrücke began in 1946
al lhe Institute 01 Nulrilional Sciences and Food
PlUYision and continued al !he Cenlrallnstilllte 01
Nutrition of the Academy 01 Soem:e of thc Getman
Demacratic Republic Imm 1969 unril 1991.
lile Gennan Institute 1)1 Human Nutrition (DilE)
was lounded in 1992 Ily tIle Federal Republic
01 Gennany and rhe State 01 BrandcnbUflJ as an
Indepcndem foundation. It is a membcr 01 lile
WISSCnsthalt;gCf1lCinschaft Goltiricd Wilhelm
lerbniz, ao alllancc of sclCl1tillc iflstitlltlons.
TIlo academrc mcmbcrs of the DIlE have tcaching
obligalions in nutritional 5CÍCf1CCS al thc Unrvooitat
Potsdam and in medicine al \he Frelo lJoivCfSi~!

6crlin.



Preface

nlC Gennan Instilute of Human Nulf!llOn IOIfEl
~Gmmt:morated in 2002 the tenrh anmV:::fSary
01 its reestñbli5hmcnt AI¡hough len \'Cars 15 a
shol11lme in rile lifc al arcsean:h InSmurc. lhe
DilE alreJelv has garned nalional Jnel
imernatlOnal anem,or, wililin this pe(,od of
time.

Tlle oepartmcnts of lhe mstitute are involvcd
in numerous ¡om! ProleclS with reglon:;1 parme,;;
(Bioregio Nutngenomik) and ",ith those in
Germany (OfG) and in Europe (EuropeJI1 Unlon
¡Y.oicm) As memher of an alliance of sclenliflc
InsWutions (Wissenschaltsgcmemscllafr
Gonfricd Wiihclm Leibniz;. the DlfE makes an
importanI contrillurion to nulritional research
in Gcnnany, espctlally tft lis unlQUC combinallQn
01 molecular rc·search. clínical rescarctl. and
cpldcmlolO!lY Th,s posltivn is ro be maimaincd
and broadencd Inlhe COnl!!lH vcars.

In January of 2002, Prol. Dr. Dr. Hans Georg
Jaost bccame srrentllit director 01 the OlfE
lollo',':ing !he n:liremenl 01 Prol. 01. Chllslian
Ballil Prol. BJI1t1, I'<no liad ta~en ovor tIle OlfE
1111992 when il ""as rccslablishcd, sllcccssfully
implcrncmed the recomm~ndallons 01 lhe
Wlsscnsr.haltsrat lo OIlJ..1n:lC the InS1ltU1e along
lhe lines 01 'nutrillon and l1ealth,' lar which we
wish to sincerely dlank hi'l1 aHain at Ihis point
Thls change in dircctorshlp of the instltute
ensures cOIltinuily in OIIE's sClenli/rc al~nm¡:nt.

Importanl ate3s of competcoce -such ;;s causes
3011 effec!s of the me!abolrc syndrome and dIe
relation 01 nutntion to cancor . \Yere strcogtlt­
encd and will be wClr\:ed upon more intensivly
in the future.

In Janllary 01 2001. tite reconsrruclioo of the
buildings of !he inslitute \\as ci)ll1pletcd.
Renovalion 01 nOl yel refurtJ,shcd burldlngs.
noarl\l halt of tIle institu1e, was made possrblc
by 50% financing by the European Unlon. Thus,
the Illfraslructure Clf the ínstltUto has beco
complelCly modcmired lollowing aconstruclion
pNiod Clr cight yoars in all. 'Ne wish to tltank
all 01 tilOse· within and olllSide of tite IllSlltule
. who mado lhis importanllmprOl'emem In !he
worklng conditions possible.

We would like lO sincerely thank !he DlfE
persClmel lar theirwork in 2001- 2002.10
addilion we wOllld like to thank all Gf !hose in
science, polillCS, and IOdustry woo have
supporled lhe worJ( of the instllute. We hope
to have their continllous s'flllpa!hyand support
for the ruture developmenl of the DIlE.

.Prol. Dr. Dr. H. ·G.Joost
Scientific Director

Vorwort

1m Jahr 20J2 b~gmo das D~uls:he Instllut fllr Elnahlung.fOlschun:¡ j~n 10 J<1hreslag s~lnar

Neqrunjung. Zw?r smj :ehn Jahle eme ~u"e Ze;l Ir" Lehen eine:; Forschungsinstllutes.
r.oct. hi11 das DilE bere:ls je!::t eine nJhe ni1tlolli1!e une Inlernat!r.r.i1le Sdttk~rkelt er'Jrgt

Ole Abl~ilun~en des Irstltl.tes sine: an zahlreichen Verbundplojekter mlt Partnetn zus der
Reglon IBlOreglo Nuuigeno~llk DUS D~wtsd)l¡¡nd IDFGi un:l8us Euro¡:.a (tU-Pl'Oje~te: beteil¡~l

Als MitJlied der Wissensch¡;:tsgemeinsch8ft Gottfried Wilhelm Leibniz lielert d8s Inslltut
elnen wlchtlgen Beilr<JQ zur oeul$chen Ern~hrungsforschung inshe.Jnliare l1llrch liie
KGmbin3110n van molekui3rer forschllng. klinischer forsrhung und Epjjemiologie. Diese
Sl211llng gllt es in den nacr.sten Jahren ,ll bewi1hren lInd all:;:ubauen.

Prof Dr: Dr. H. -6. Joosr
Prot. Dr: Jrilanna Wan.bi
Ministerin fur WlssenscIJaft ForsdlUng und Kultur
Dé H. Schul7

1m J¡¡nuar 200210sle Pral. Or DI Hans-Georg Joasl den in den Ruhest¡¡nd eintretenden Pral.
01. ChristlDn Barth ¡¡Is Wissen5chaf1lrcher D,rektor des DilE Dh. Prol. Barth halle d¡¡s DifE
1~92 nach selner Neugrllndung übernommen und die Emptehlungen des W,ssenscllaltsr¡¡tes
Z\lr AusrrchtuP.g des Instilus eul das Gebiet 'Emahrung un:! Gesundhelt' erlCllgreichllmgesetzt
Dafür sei Ihm auch an dieser Stelle nocl'llals herzlich gedan!.!. Del Wecn:;el,n del lfl$tilu1.lellung
SICher1 die Kontllluitat In der wissenschaltlrchell Ausrrchtllng ,1es DHE. W,chtlge Kompeten:telder
des OlfE - wie die Ursacl1er llnd folgen des Metabaltschen Syndroms und der ZlIsammenhang
van Ernahrllng lInd Krebs ,':urden verslark1 und werden in ZlIh,nlt noch komentrier1er
bearbeitet \\'ercen.

Verabst:hiedlllg >un
Prot. Dr: C. Banh fr.)

1m Jahr 2001 iSl die lelZte. groGte BauaUivilat des DlfE erfolgreich abgeschlossen .....·orden.
Mil 5D%iger Kollnanzierung durch die Europiiische Union konnte der biS dahln noch nicht
sanlerte Teil (ca 50 %) der Baulrch~eiten des DlfE emellert werden. Nach insge:;amt acht
Jahren Bauzeil i.t mm die Iníras!ruk1ur des Instltutes vCllIstimdig modernisiert. Wlr dan~en

allen - innerhalb und auBerh<Jlb des Institu1es - die diese wlchlige Verhesserung der
Arbeltsbedingungen elmbgllcnt haben.

Leme Ballilktivitaten

Rir die bisher geleistete Arbeil mochten wil' allen Mitarbeiterrnnen und Mitarbeilern des DlfE
herzlich danlen. Unser Danlgilt ebenso ¡¡llen fbrderern des DlfE eus Wissenschalt. Palitik
lInd vVirtschaft Wir hClflen sehr aullhre weilere Unlerstützllng bei der wkünltigen Entwlcklung
des Institutes.

Dr. H. Schulz .'
Administrative Oirector

Pral. DI. Dr Hans-Georg JC'Ost
Wissenschaftlicher Direktor

Dr. HDrtmul Schulz
Adminislrativer Direktor
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Nutritional Research at the
German Institute of Human Nutrition,
2001-2002 P'ol. Dr. Dr Han$·Gcorg JOJSI
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Pro;. Dr D1. Hal1s-G2G:g Joost

¡;:;¡¡¡ Abbíldung 1
Mil Rónl:Jenstru~lurdn3Iyse ermitlElte ProteinslTu~t"l voolnterleul:in 6. einem Entzijn~ul1gsmedialol.
ErMhre IL-l).Seruml.on;ent¡¡¡tionen sin~ ",it ctem spateren i\l'ftreten ctes Typ-2·(liabetes a5So;iiel1.
Que/le: PDB (Protein datmbant). www.=b.or¡¡

TI;fO"9hOUI lite, humans ,r,ges! ó va[¡cty 01 qu'le
dlffercnt substanccs witi1lllC',[ dlc!. Tne nu¡,ient~.

vilamins. minel als, and chemlcal compoul1a~. "i

addltionto supplYlng and calalyzing lhe metabolic
pattr"18\'S, have numc!ous othc! b,ologlCal eHccts
Dur diet has thus man\' d~ó"2bie as well as unce
slrable effects onlhe Olganism and is cqUl'ialem
lO a litelono pharmacothcrapy. It is d,fflcull lO gain
an 3ccurate l/!1derstandino of indiv,dua; cHects
because of lhe complex mixture of subst;;nces
in','ol','cd and bc-callsc reslIlts may bc::ome
apparent only atter years úr even deC3des.
Ncverrtle!oss. nutritional research is 01 utmost
importance beeause 01 ils slgnificant PCHC1H1ól 10
prcvel1live medICine.

nlC miss ion of the GClTI1an Instituto 01 Human
Nutl itlon is 10 Improve human health U"fOugh
"'Ilcrimcntal and cllotcal rescarch on rhe eHc'Cls
vi nuU·,tiOn. an<! through tlle nult ,l,onal rcconmen
odlions resullmg flom rescarch. Witbin this goal.
lite fIlStilutc has loclls~ on two diseau>.s in which
nUIr Ition may piar aprcventiva role: me mctabailc
sv~ldr ome and cancerous discases.

Ar prosenl rhe nl\ltabolic S'fTldrOmc, includlOg
obeS1ty. hypertensioo, dyslipoproteinem1a. and
insu!in resistante, is ilie most important nrftr,lion·
related dlscase_ The incidence ano sellCfll'¡ al lhe
melabolie syndromc have lOeroased in all eounlries
wlth a Western' Iifestyle aro irs eorres¡¡onding
nutriliOll. This dc"elopment is par.Jlleled by the
¡ncreascd incldence of l'/pc2dubetes. tIle majOf
secondan, complicatiOll 01 the mctabolic syndromc.
ll1is treOO has also bcen observed in tIle EPle·
Potsdam Study C3fTied 001 by me Oepartmcnt 01
EpidemiolO<JY of the DilE. Publrc hcalth insurance
in Gennany has paid appro~imately tour billion
Euros for the phalmacotherapy 01 th~ metaboltC
syndrome and 01 its sccondarv com¡:¡lieations.
ConsCIVdlÍve estimales assume that II1IS figure
will doublc within lhe next tive years.1f this mllld
cannot be reverscd or at least brought lo ahall
it will rasull in a lomr average life expeCl3nC'/
and in ilie financial collapsc 01 Ule publie hc3lth·
insurance sysrem.
Ouring lhe past two ycars. lhe Ocpartments of
CHnical NutritiOl1 aOO Epidemlology have coo~

erated in idcntifying two importan! serum proteins.
so-called cytokines, as nsl factors in the dcvelo~

ment 01 type -2 diabetes, intcrleubn·6I1l·6, FIg.l)
and adiponeetin. Il·6 is a mediator of !he nomlal
inllammatory response; inereased IL·6 levels in
serum are assOciated wilh thc Iatcr awcarance
01 diabetes. Theso fiOOings suggest en involvcmcnt

:Jj Rgtir9 1 .,
DedtaJd fromx-rayanalysis, ths thrtJe.dimensiona/
protBin Stn1CtUf8 01 intsr/eukin-6. an
inflammatory-rssponse mediato(
lncre8S8d fL-6 concsntratiOIl6 in S6I1JnJ BIl/

. 8SSOCiatrld with the /afer OOSlIt 01Wfr2diabelBS

Oer mel1s~hll,he Organislnl:s nimml r.u¡ch
die Ernáhrun] lelt seines Lehens eine Vielt,ilt
sehr unlers:htedllcher Stcft" aul. Oie Nilhr·
stúffe. Vil~mll1e, Mlnera;ie~ una cne'Cllschen
Verbinoungen dienen del Enelgle!li~llhr uno
")ber, dalüb"r hin~us ,ahlrel:he b,n,cg,sche
W¡r1:ungen. Oureh unsele EmáhlunJ el:lelen
"ir viele erIVüns:hte, aber allch unerwün­
sdlte Wilkllngen ~1I1 den Olganlsmlls. sle
entspri:ht somit einer lebenslanger. Pharma­
~otheraple E>akte Kenntnisse übe, die ein·
¡elnen Eftel.te sllld sehIVer Zll erlnngen
zum Binen, wei! sle dllrch em knmplexes
Wllkstntfgemlsch bewirkt .verden, rum ande­
reno weil slch die Folgen oft erst nach Jilhren
bis Jahlzehnten lelgen. Oenno:h 1St d,eser.
Forsehllngsgegenst¡¡nd van gró[\ter 8edell'
tl:ng, dil del' Ernáhrung eine Lherragende
pI aventiVIlled,llnlsehe Bedeutung rukommt

Aulgabe des Oeutschen Inst,luts fúr
Ernahrungsforschung 1St es, dureh
experimentelle und klinlsche Forschung
lUf Wlrkung der ElIlahlUng lInd dureh
daraus abgeleltete Emplehlungen die
Gesundheit des Mensehen ZIJ verbessern.
Innerhalb dieses liels konzentriel1 sich
das Instillll besonders auf die beiden Ztlr
leit wichtigsten Erkrnnkungen, lür die
eine praventlve Wlr~ung der Ernahrung
vermutet wird.

• dos Metobolische Syndrolll
• und die Iirebserkronkungen

Des Metat-e.llsehe Syr.crom mil Adip:JsI las,
H¡,pertonle. Cholesterin·Stoffwechselsttrung
und Insullllresl:;tenz ¡SI die wiehtlgste ernáh·
rungsbedingle Erkmnkung In olien Lonnern
mit ,westliehelll' Lebensstllllnd entspreehen·
,ier Ern~hrung nllnmt dl~ Houlig~~lt une der
Sehwelegrad deó Met~bollschen Syndloms
zu Auch die wlchtlgste Folge-Komplikallon
des Syndroms, del Typ·2·Diauetes, tlitt por­
allel zu dieser EntV':icklul1g l13ufiger ollt
Dleser llend I~ssl sich in der von der
Abledung Epldemlo:ogle des DiE dureh·
ge·ftihl1en EPIC (Europeon Prospective
InvestigaMn into Caneer omi NUtrltllicn~
PntsdOI1l·Stlld'e beobachten Flir die Phanno·
~otherapie des gesamten Metobollsehen
Syndroms und seinar Folge·KompllkiltlonEn
,·verden van den gesetzlichen Krnnkenkassen
elwa 5 M¡Jllarden Ellro allfgewendet.

Konservative Schauungen gehen von einer
Verdopplung dieses Betrags in den naehsten
5 Jahren aus. Wenn es nieht gelingt, diesen
Tlend ulllzukehren oder wenlgstens ru stop·
pen, wlrd es deshalb zur SenktJOg der l1urch­
setmittlichen Lebenser'lllaltung und ZUf finan·
liellen Dekompensatínn der Arzneimlttelalls,
gaben komlllen. In den beiden letllen Jahlen
wurden in einer Zusalllmenarbeit der Abtei­
11Ilgen Klinische Ernahrl.l1g und Epidemlologie
des DlfE zwei wiehlige Serumproteine, soge­
nannte lytokine, als Risikofaktoren lÜI die
Entstehung des Typ-2-Dlabetes identifiziert,
lias Inteileukin G(IL-G) und das Aliiponectin.



Abbildung 2
LnbOlnllla:¡: Biologische Proben fur biO\:hemische und molekulargenelische Untersucl1Un~en

.. IL·5 ist ein tntlundungsmediatol (Abh 11.
erhahle Il·6·Serum¡.onlentl8tlonen sind mit
dem sp3terem Auftleten des Ol8betes
mellitus assozilel1 Dleser Belund spflcht
fur elne Beteill¡¡ung des ImmllllS'istems und
en12ündllcher Vorgilnge an der De~enerJtlon
der insulinplOdu¡ierenden leilen der
BouchspelcheIdluse.

.. Acliponectln isl ein vom Fettgewebe
produllenes Prolelll: nledflge Seruml.on·
¿eol/al,anen sind ein Rlslkataktor fur die
spdtere Entstehun¡¡ des Diabetes mellitlls.
Hlerin ¡ein! slch die wicllllge Rolle des
Fettgewebes bel del Dlobetesentstehun¡¡.
lukünftige prilventive MaBn3hrnen hirmen
ri,lron gemessen werden. IIlWlewelt sle die
Reduktlon der Adiponectll1spiegel
nOflnal,sieren kiinnen.

1" .~, 7~~::~-~-
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Wichtige Fortschritle aul dem Gebtet des
Melabol ischen Svndroms wurden auch in
experimentellen Untersuchungen der Abfei­
lung f'hall11alologie gemacht. 111 elnem Maus·
modell wurden Gene lolalisiert, die fur Über·
gewicht ooer Diabeles ver,lntwortlich sind.
Die Diabetesgene sind nicht für Übergewicht
verantwortlich, werden aber els! durch Über·
gewichl wirksam. IIIIeressanterweise wird
zudem die Wirkung der Diabetesoene beson·
ders durch lettrelche Ern~hrung verst5rlct
Au! den Menschen ubertlagen bedeuten diese
Daten, dass Übergewicht erst ZU5é1mmen mil

O,abetesJenen Wir, Diabetes mellltus ~Lhrt.

une dass die Wllkung del OialJeteSlJene dur:h
Gewlchtskonlro/le velhlldert welder lonn
Zudam ist nlcht nur das absoluta Korperge·
Wlcht. son:lern aueh die ErnaIHungs-..,else,
die zu ¡jem Gewtcht geluhrt hJI. be:;timmend
tUi die Ent.vieklun¡¡ des Diabetes

UbergE"',icht wird in unserer Gesells:haít
h3Ufl9 als Ausdrucl: elner Verhallensslorung
oder sogar als \:Vi/lensschwache stigmatistert.
D¡eseiTi Vorurteil wirlt dte Fcrschung am DilE
ent(Jegen Sie ¡eiot, ci<1SS Übergewicht auch
ourch Stolul1gen in den Mechanismen von
Hungergeflihl unli Enero'estoffwechsel
bedlngt seln ~¡¡nn Personen mil Übergew'cht
essen mehr, als lUnl Erhall (les I1Jrmalen
Korpergewichles niitig i,1. weil sle ein
Inad3qllates Hungergefühl una llIdem
elnen niedrlgeren Energieverbrauch als
Normalgewlchtige haben.

ot¡-.--"7O"" ~
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Dte gegenwartige Forschung lonzentllert sidl
ci<1her auf die neuroendokrinologlsche Kon·
Irolle des Hungergefühls {z.B. durch das im
Magen gebllt1ete Hormon Ghrelinl lfnti die
laoge unlerschalzle Rolle der Thermogenese
(Arbeitsgruppe Eneroieslolfwechsel).
Die Ergebnisse der Grundlagenlorschung und
der klinischen Forschllllg müssen unverziiglich
in die Praxis umgeselzt \Verden. Aus den
Forschungsergebnissen müssen wirlcsame
Stralegien zur Diabelespr5vention durch
Gewichtsaooahme entwlckelt werden: die
Erkennlnisse zu den EHeUen der ellllelnen

JI lhe immune s\'slem and ol in/l?llmalo/y
processcs.n lhe degelt::rall!Jn 01 msulin plOouclnn
celis al lhe p,mcreas

AdijJOneClin I~ aprolc,in produc,)d in adlposc tissue:
lowered conccntratlons in serum are a risk factú!
for the later devclúpmcnl 01 diao'-Ies.

TIlesc data demon:;¡rate Ine Irr,ponancc o! adlpo,e
tissue lar gklcose mctabolism and Ihe developmcnt
01 diabetes. Furthermom, future preventlve
measures cauld be assessed as to ,':hich exlenl
they are able to oOlmallle adlponeclln levels.

úpcrimental resean:h IJi the Depanment 01
Pharmacology has Ied to significan! progress in
the afea 01 Ihe metabolic svndrornc. In amouse
model. genes Úlal are respc.nslble for overlNcinht
or diabetes were localrzcd. Tile dlilbetes genes
are nol respünsible for over.'.'eight, bul rhey are
p.ndc~cd ellectlve by overwelc¡!lt It is inlcrcstlnn
thal lhe malignancy of diabetes genes is increased
by ahigh lat drel. ApP:Ylf1g lhese difla to humans
would mean tr,aT obesit{ produces diabotes
mellitus oniy when diabetes genes are present,
and lhat the eHccls of diabotes genes can be
provon!cd by INeight control. In add,tion, no! únlv
Ihe absolule body weighl but also Ihe compasillon
of the dlel is decisivo lor lhe oreel of diabetes.

In our sociely, oven....clghl is otTen consldered ro
indicam abt.ilavioral disorocr or 15 cvcn stigmatiwd
as a lad< 01 willpower. Research al tIle DilE aims
lO dlspro~e this assumption by showing that
oVClWeighl can also bo caused by disorders
invúlving !he mechanisms 01 hungcr perception
ond of ener¡r; meTabolism. lndividuals wilh
ovcrv:eight appcar ro Ila\'e an enhilllccd pen:epticfl
of hunger and, in addition, a ¡erNer enclllY
expcndi!urc than normal 'N8lght individuals.
Presem resean:h mus locuses on the
Jieurocndocrinologlcal control 01 hunger perceptlon
iíor example, by Ihe honnone ghrelin producc,(J in
Ihe stomach) and lhe loog undcrestimateo area 01
regulatlOn 01 thcIl1logene5is llaboratory of Ener[l'i
MNabolism).

T1ltl results 01 basic and c1inlcal resCiln:h have to
be put into practlce wlthouT delay. Bascd on the
resulls 01 researclt, cffeClive stralegics lO prevenl
diabetes bV weight reducMn must be developed;
lindl11gs on lhe etletts 01 individual dietary
cOfTlponenls must be applicd accordingly. The DltE
docs Ihis 3t its Center 01 ~Jutriljonal Counseling,
which olfers practlcal ClJUI>CS in weighl rcduetion.

FI(JUfe2
Day-to-daybusiness in Jabcxarmy. bkJIogical
samples for biochflmical and molecular genetic
srudy



as well as IOdll'ldua! coosulratloos. IllS ~ery dittlcult
lO change oatin9 Ilailits; ir 1S psslblc that. ir. $(lmo
cases. ol'erwelght IndlVlduals can onl'l be h¡;lped
by pllarmacothNoPY. The DilE cor,lflbutes to thi~

arca by ~earching for ncw talgc·t molocules fOf
ami obesilY drugs.

One 01 tlle pal1icular~' successlul ar~as 01 r2s~arch

al rhe DilE in tha years 2000 2002 invoillcs lhe
machanisms 01 smell and laste parcepu;¡n {Fig3)
A numbCf 01 rccelllOfs lor Qualities 01 sour aná
blnertast~ hal'e becn Idcntillcd and characwnled.
Thus. our knowlcdgc abotn Ihe sensory
mechanisms with which we assess our food has
been broadencd considerably Aftel 311. an
important queSlion is Why cert;;in loods arnJ lasle
qua!iti~s are prelcfTed a"d why an unheallhy diel
oftcn tastes so gOOO. Morcover. why do lastas
ValY. and why is it so difticult la change lhe eanng
habits 01 some indlviduals' It has bllen ~nC'....n for
a long lime lhat the goOO laste but nor Ihe hcalth·
prornotlflg effccts are deClsrie lar dle food choice.
How can rhese preferenccs be changca?

Nahrung:;best¿:ndtelle mi!sser. ent:.;pre:hend
umgeset.:t w::Eien D~s Olí: tul dies ir seil1::m
Zenlrllm fur :rn~hrllngsberatun~. (l~S pr~k­

tisehe KlIrse lur Gewichrsabnall'ne. aber allch
indlviduelle Beratuna anDletet Ole .ÁndanJng
I'on Ernahrungsgewohnhelten 1St sehr sehwer
und mancllem Uliergewlch!lgen ist I11J9hcher­
welse nur mit l11edl!<amentdser Unterstütlllng
¡U hellen Hlel7ll lelstel das DilE einen Bel'
t!<lg. indem es an der Identl¡'k~tlon neuer
ZI::lmDle~ule fUI Arzneim!ltel arbeiter.

Ein in den Jahren 2000-2002 hesonders
erfolgreich beurlieitetes Forschungsfeld
des DlfE sllld die Mechanrsmen von Geruchs­
und Geschmackserl:ennung iAbbJI
Von der Abteilllng Molekulare Geneti' w1Jrden
mehrere Re¡eptoren fuI' saure IInd billere
Gesehmacl.sQlIalltáten i.icntlli¡iert l:nd
ch~ra~tellsierl.

Gesch11ack. ni:ht einE ~esun.iheltsljrr.el nd::
Wirkun~ entsch::idend ISr. W,e kann m~n

diese PrMerenzen jnoern?
/l.ll:h Kreb:; entsteht durch das Zusammen­
wllbln elller genetlschen Anlage mlt exoge·
nen FaUJren_ Reaktll'e Subst¡¡ll1en NoJlur·
stalte ebenso wle chernisch synther,slene
SroHe hewlr'en MlIl~tionen der DNS. die
Imlln~iJnstlgen Fall die Kontrolle de:; Zell­
wa:hstums verhindem. Die genetls:he Anl,lge
modili¡iert die Klebsentstehung uher den
Melahollsmlls der Fremdstolfe. die DNS­
Repmalur. oder den plOgrammienen Zelltod
IApoptosel. ElIle FiJlle van Daten belegt die
Annahme. dass die Ernahrung eine wesent·
liche Rolle In del Krebsentstehung spiell Vor
allem für Kmzillome des Verdauungstrakts
wle Magen· und KolonkarllllJm muss ange·
ncmmen werden. dass sle durch noch
\Inhekannte FaHOIen 10 del' Ernahrung

C] Abbildung 3
Geruchs· un~ Geschmact:;sinn entsd1eidcn. \'varum llnd wie gut etwa~ schmet:~l.

Das DUE tragt lllr Klarung dieser Fragen durch
Teilnahme an der multizentrischen. europa­
",eiten EPIC-Srlldie bei Diese Studie wird
Ernahrungsgewohnheiten Identifizieren.

entstehen kiinllen - oder dass andere Fak·
loren schütlend wirken. Diese Fa'toren sind
blslang nicht sicher ldentlfiliert. Begründete
Annahmen sind. dass Karzinome des Verdau·
lIngstrakts mlt dem Reischverlehr assozilen
siro. und dass Obst. Gemuse lIld Ballaststotte
einen schÍJtzenden Effekt ausllben IAbb 4).

Damit wurde lInser W,ssen über die senso­
rischen Mechanismen. mit denen wir Nahrung
beurteiien. erheblich erweltert. Elne wichtige
Frage ist ja. warum liestimmte N<Jhfllngsmit­
telllnd Geschmac!<squalitjten bevorzugt
werden und warum oll eine lIngesunde
Nahrun!l so !lut sehmeckl Und; wal\lm sind
die Geschm5cker verschieden. und warum
lassell sich Ernahrungsgewohnheilen bei
manchen Menschen so schwer umstellen7

Es ist seit iangem bekannt. dass lIir den Kauf
I'on Nahrungsmltteln In erster Linie der gute

like type 2 diabetes. cancCf dcvclop:. "s rhe result
01 InleraCliOn 01 a genetic susceptibility wlth
extrinsic factors. Reactive substances. natural as
...,ell as chcmically synthcsia'd compounCs. cause
mutatlons nI the Dl'iA. which ma-; Intertere ....~th
lhe control 01 cell grw!th. Numcrous dara support
the assumption that nutrillOn pla;-s a 'El'( rol.: in
Ihe dcvelopment 01 canccr. Espccially in Ihc case
of cartinomas 01 the digestlVc ttact. e.g_ stllmaeh
and colon carcinomas. it has to be assumed rha!
nutrition contnbutes 10 mese by yel un'nown
llgents 01' Ihal o!her agents in nutrien's have a

'proleetive ettcct At present il is assumcd tI'.ar!he
ris~ of cartinomas 01 !he digcslr,'O trnel is increased
by cOllsumption of ahigh lal. high ·protein. alld
10'011' fiber diet. and tha! lruirs. vcgetalJles. and liber
have 3 protc.:rlvc cffecr {FigAl.

The OIlE is ir\1lol'ICd in answcring lOOSC que51ions
tri panitipatioo in !he multi·ccnter. European w,do
EPlC Studv. Tllls study wi!lldentiri caling habits
Ulat are associated with an incroascd osI< of cancer.

.ji 'and quantily rhe role 01 rn.Jtrition in this risk.
Because 01 !he 1009 larOf'.tY period far dCl''Clopmenl
01 cancer. il will ta!<c years before the srudy is able

. lO pi DV,de linal resulrs. liOYfcve~ !he preliminary
results up 10 now sUPlJOI1 !he assumption !hal a
low consumption 01 fnuts and WtJelables is
associated with a high cancer risk. whereas a high
consumption 01 liber is assoclated WI!h a low
cancer risk.

Figure 3.. . .. "
;•. ';;. The'silnies of smsIl 3rt! rasre detsrminll ifard<.:\;' ~y~8tJiilv tast8S good'"
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die m!l elllem erh:\lllan Kreb~rlsl~G ell1her­
gehel1, und den Bellrag der ErnjhrullS ZU~l

Krebsflsll:o qlk,ntilizleren. Weaen der lilcaen
lillenz dar Krehsenlstehuna \Vlrd es no:11
Jahr e dJlJern. hls die Swnie en::1gillt'!Je
Ergebl1lsse Ilefern ~:ann

Die bisherigen. vorlautigen Daten sp¡echen
jedoen óaiilr. (Iass e111 geringer Verzen, von
Oh,l und GemiJse mil elnem hoheren. ell1
honer Verzehr von BJllast~IGffen dagegen
mil einem gerrngeren Krebsrlslko
assozliert ist

Ste':Er~s JR. Selier! 'l. Bufe B. Muller F.
Kremmer E. GiJUS~ R. '·.k,!erhJf W. Kallpp
1J3. lrnjemann [; H¡petpolar:zation·a:t:vcli:C
chJnnels HCN 1ane HCN4 medlate reSp<Jr.s€s
to sour stlmull. Natura 413 63í·5 !2DC: I

SprJnger J. Kro~e A. Mohlig M. BergmJnn
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Ad:poneetin ane prolectloll agamst t,¡,pe 2
clrabetes mell,ws laneet 361 :22G·812GJ31

Plum. L G!esen. K.. Kluge. R, Junger. E.
linnartL. ~;., Scfllirmann. A. geder, 'IV. JO)st.
H.-G : Ch¡¡¡aeterizalion 01 the diabetes
susceptlhillt';' loells Nldcl/SJl in the New
Zealand obese INZOI mouse Islet cell
destnrctioll, interactlOn wlth the obesity OTL
Nob1. and etieet 01 dietary fJt Olabetolcgia
45 823-830 (2002;

[]i Abbildung 4
Plobenvl1rbereitullg fur eine Te,rreihe (Iber die VerstoffwechselLlng von Ballaststoffen irr, Oar111.
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r::¡ AbbilduAg 1
1m mooelll allsgestiltteren Geruchs· lino Geschmaclt.sl<Jbor ~cs D~E kbnner. bis zu 10 Pl'Ot'<lnoen gleichleitig
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Salirin wird aus der Rinde von Weiden
extrahiert ulld rlndet in der Heilkunde durch
se!ne schmerzlindemde und liebersenkende
Wlrl:ung Velwendllng Aus dem Zy¡¡ngiftstoff
Amygdaitn der Bittermandel wird das in der
Küche gebr:illchliche Binermandelaroma
Ireigesellt Alle Oaten unserer verschiedenen
In·Yltro·Versuche entsprachen genall oenen.
die IVlr ¡¡n Versuchspersonen emeben konnlen
{Abb, 31 Aus dieser Ühereinstimmung geht
hervor, dass der TAS2R16-Releptor eín

chélrakteflsieren. DiJS erste Fr:lh!e"l huhen
"¡ir galást. indem wil currh Anaiyse des
humanen GenGmprGleUes lile TAS2R­
Genl):nilie fin rnens:hiiche Bitterrezeptoren
dlst3nd,g isoller211 konnten Ole l:od,eren:Jcn
Abschnltle ¡¡ller TAS2R·Gene dienlen
ans.:hlieGend zur Herstellung von DNA­
Konstrul:ten, die die Expression d3r rekombi·
nanten PrCltelne an der Zel!obelfla.:he ermag·
I',-hlen lll1l1lhren z','lo:hemischen NDchweis
erl¡¡ubtenlAbb. 2).
Unsere W€llelen Arl'iElten l:isten weltgehent'!
dJS zweite Proble~1. denn sie z8lg1en, dass
transtlzierte Zellen. die dDS humilne TAS2R G·
Gen expfllnierten. selektiv dureh billere
13·Glucop\,runoside slimuiierb;}r w¡¡ren
lIne mil einer Erhtihullg der inlr¡¡zellularen
CDlclUlTtkonzentrat,on re¡¡glertell. D!ese
SubslanzkliJsse schllelSl Verblndllnger. wle
S;}licin lInd Am'{gdal:n ein. Belde sino seil
langel Zeit sehr gul bekannt

Die Nahrungsmittelindustne 1St daher bemüht.
den Geh¡¡lt dieser SlOtfe in unseren Nahrungs­
mitteln Zli veningem. Der Eins¡¡tz s0-3enannter
Bitterhlocler w:ire ein Ausweg aus diesem
Oilemma. erforderte jeooch dIe genaue
Kennlnis der Wechselwlrkung solcher
Sloffe mil den Geschmark5leleplOren aul
lier menschlichen Zunge Unerlassliche
erste Schrille dafür waren die lsolierung aller
humanen Bllterrezeptoren und der Aulbau
elller Messmethode, um sie tunklionellzu

Maik Bchr(J(/s. Bernd Bufe.
Srephanie Derngensky*. Uirike Lemer".
Ellen Scholey-Pohl

Wegen Ihres blneren Geschl:,ucks \Vird
eln hoher Geh¡¡1t ¡¡n ~esllndheilsbrdornden

ptlan.:lichen Inhaltsstolten in Nolnungsmltleln
vorn Vel hmucher nlcht akzeptiert (Abb 1J.

¡;f.. '''' ·,::1 tl..,~l .'·f (:.. ~

Ge'.' ~;li ~ ¡';:;k S!:,J lo:!~ ~'ll :~' I~:.~;

vVos ges~hteht eigentllch beirn ~:~h"'e:ken

nr. Mund unj Z.lUt der ZlJn~e une w!e
el bhlt d¡¡s Gehiln o¡¡vJn?
Wie 'NlfU dIe Nahl unGs¡¡J.fnallrne
!:onlfollierl. der Appetit regullert.
roas Korpergewi:ht gelwlten?
Welr:he ext3rner. und internen Slr,n3le
Geeinflussen das orexis:he Netzw€fk'
Ole .Abteilung Molekulare Genetl!:
sll:ht Antwcrten ¡¡ul diese Fru¡¡en

Molecular biology of laste

II1Cre"~ll1g rhe tomenl of c.homoprOlect!Ve com
IlounO, in load 01 planl or'!l'11 is apOwnt d,e-tary
OptlOll br lhe prevemion 01 diseases. Hov:()\'er,
colIswnors n::ject tood rleh in rhese blttor rastlng
phylonutrienrs. tl1ereby promotlng Iheir removal
durlllg tood procosslng IFtg.1 j. Bnler mashlflg
agents could círcumvenlth!s ¡xolJiom. but requirc
adelailod ul1derst3nd'1111 Di tlle interaction 01 b,ner
compnullds wlth Ulo',r receplors 011 lhe human
lúngue. To ioenlily tlUm31l biner laste receptors.
W'C "lscrtcd Ihe coding sequences 01 all c3ndlt!31e
TAS2R (lenes ¡nlO an expression cassene lhal
cnai!led immUnOeYlOchcrr.iCJI dOleClion and
la(II,lilWd ccll sur1a(e e~prcsslOI1 01 rhe recom·
bl!lalll reccptors in transfectcd celis iFig2j,
Thc ccUlillO, which expressed lhe eanstrtlcl
encoding TAS2R16. selectlvoly responded 10 bitler·
tastinn ~ ·glucopyranosides by í~:rcase in ICa"}i,
The cOllcemrallon response rclations 01 TAS2R 16
ror all 01 these chemlcals closclV rescmb!ed UIOSO
obta!ned in human loste sllIdi05. suggestlllg that
TAS2R 16 rep¡es:mts a c;)gl1ate hum3n receptor tor
~ glucopyranosides (Fig 31 The Wllll known
comp<Junds arnygdalin, ilie cYJnogenic ,md blller
n1<1ln compOllelll 01 almoods. and salicill 01 willow
bark. with a 3500 year old hlslorv of proven
antlpyretic and analgeslc acllOll. belong to mis
class 01 chemlcals Adaptation Irelluell!ly occurs
1I1 SCI1Sory s,!Slems upon prolonged ar repeatc-j
presentalion 01 a stimulus. Rcpealed stimulallon
01 TAS2A16 oxpre.~slng eelis v:!th prenyl ~ D·
glucopyranosido caused dimillished responses lo
UJis compouild and toal1 amol lcsted 11 p',~anosidcs

as wcll. Homologaus descnsitization 01 agonist
occupíect Gprotelo cGUpled roceplors likoly
accounts far ÚlIS reslllt We malle similar olJser
vatlons in human subjects. Shortly atler the tesl
Solulions were ta\(en up in the mouth. the panel
rocmbcrs pcrcelvcd the various ~-D glucopvranll­
sides cqually bltter. During prolonged exposure to
ono TAS2R16-agonist !he subjects sl10wcd adapled
biner porccption nOl only tCl that stimulus. but also
10 lhe other ~ D·glocoP'Iranosides. This eross·
adaptatíon occulfed among alll.osred 11·0 gloco·
pyranosidcs. but was not scen in the case 01 the
unrelaled biller subslance denaloniulTo bellloalo.

;Vhat a(l"aUy happens when somelhing is tas¡c-d
'" tlle moulb alld on ¡tle IOnnuC? Ho,'; is lhe bla,n
,nformed? How IS lood consumptlon contlUlIl~.

apperite regulated, and bady v:eighl malntilllled?
Whl(h er-lrlflSiC and intrlnslC S1911;;ls atte:t the
OrcctlC networ'! The Oepar:ment of MolO~lilar
G:::nctlcs is tOO~ln~1 !or é1ns\'·.. t~fS lO th2St~ qUCS(IO!1:i.

t:"'l figure 1
In the modernlyequiwed Olfactoryand Gustatory
LalJorarllf}' af the DHE. up ID 1M probands eatI

undergo cornpvrer-aided examinarions
simultaneously .

8
.~. -.. • during parl ol'th~ repooillg period • ¡eitweise wahren:J des Se<ichtsleítraums



---------.--",,;~. - •• ~~•• , •••l._ ••' _ •• _ ....

Abblldung 2 ...
Schemñtische Oalslellllnu der hplessionskassette svwle der rekomo:nñnlen he1epwrprolelne 711m
Nochweis mensohlicher Bitterre,eptoren
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Molec:tIlar biology of oItactioa

Olfactory receptors (OR) enable vertebrates lo
discriminate thousands 01 odoranlS. \Ve identtliad
eognate ligand/OR pairs in functional expression
scrcenings using a mouse DA cONA IIbrary and
selccted ke\' 1000 odorants (KFO) in HEK293f15
cells. The 1-1'0 2.3·diethyl- 5-methylpYlazine Irom
l3W and hcatod foad was used lO screcn 96 mouse
OA chimcras exprcsscd in HEK293f15 eeHs tar
intraeellular Ca'" sionals. cmp\oy1ng aFUPfl systcm.
By luncMnal and in sllieo homology analysis. we
identlficd 3 rcsponding mousc and 2human OR
with difterenl efticacies 10 induce intracellular

C0rsi""nt ,'mi; ItS role as a bincr tas¡e IOceplor.
we dct,,:led mRNA 1m TAS2P.16 In h~man lasle
buds 01 Ihe ,allate papi!lae. ,'¡hich are sp2Clalized
mmphologrc strtlcrurcs for taSTe receptlon 01 the
tOO!lue lflg. 41. Our d3ta also disclosed some
stnr:tural reqwernents 01 Ule compoullds that
aet,vate TAS2R16. The fHOnfi[luration 01 the
Ulycosldíc bond and Ole equatorlal position 01
the IT1dJmy1 group 3t C-1 01 th~ pyranose are equ::Py
crucial lor TAS2R 15 ae!ivation rn vitro and
human bll1er taste. MOfCOVCI, lal1Je hvdropho·
blc aglycons med,ate better agonis! propcrtles
than lhe small ones_ The hydro!len 3tom in Ihis
position. which ocn", in the sweet tasring
molecule glucose. prevcnts agonlsl aCljvity al
hTAS2Rló Hyd"o~'¡ic fH1g substltutlOllS cormlate
Inverscly to agonrst potency. The glycos:dlc o.wgcn
atom docs no: se~m \O tJ" of particular imporlancc
bCC2l1SC it can be rcplaeed by sullur Thc slenc
onentati9ll ofthe hydr()l(yl group lf1 e2 is 01 111¡'le
importance. sinee rr.annosides aet as receptor
agonists as wel!. Substitutions al C5 had on~i lillle
dl¡x;¡ on agonist properties The moderate porencl'
of amygdalin IS IrI<ely due to the hydrophilic nluile
group 01 ilS oglYCOll and no! to lhe 0·1.6 g~'Cosidlc

addition 01 3nother glutOse molecule. Recen! dat3
on the bJOer unit 01 glueopyranosldes supporr our
conclusions. This wort showed tllat the aolycons
are tasteless aM that a hydrogen acceptor and
donar sitc set up by two 01 lhe Ilydroxyl groups 01
me olucose moietv forms the bitter unrl. TAS2P.16
lin~s U1C rerognition 01 as~fic chemic¡ll strueture
to tbe eonsdous pcfccption 01 billcr taslC. TAS2R16
is tuncd [Q numet'ous ~-glyco¡..{Tanosldes. 11 lhrs
bmad tuning is roplicalcd by the otller TAS2As. il
helps c:.plain how humans cndowcd 'lJ,1th a small
number of biner receptors can pcrecive tr,e
mllltitude ot bitler compounds. Functional
express iOn el TAS2As will be 01 value lar lhe
dcsign and isolation 01 biller masking subslan:es
thJt cauld block the bittemcss 01 chcmoprolective
pl1',1onutrrcnts ar medicine.

HSV·epitope

Olfakloriscl1e Rezeptoren (ORI ermoglichen
es Wirbeltieren. tausende GenJChsstofte ZlI
unterscheiden. WIf idemifizierten Schlüs:;el·
momasloffe(SAS1-erkennende OR in 1unl:llo­
nellen Expressionsstudien mil einer OR-cDNA­
BilJllothelr.. expTlmierl in HEK293/1S-Zellen.
Der SAS 2.3-Diethyl-S-methylpyrazll1 aus

MoiekulMhiologie des Geruchsinns
Dietmar Kr¡¡utwursL Kristin Schmiedeberg.
Elena Chirokova. Moniía Silkeil

PyranJserin~s mil d"'r, R":eptJr. lile ctaraufbr
die all sich gesthmJck¡~sen Ag'ykJns In die
Bindungstasche ¡iehen.ll\~;2R16 kopp"1l die
Erkennung e,ner spejfischen chemlschen
Struktur an diE bewusste Wilhrnehmung
bil1eren Ges:hm¡¡cl:s Der Rezeptol 1st in del
Lzge. eillE genze Klasse vrJl1 Verbindllngen
XII erkennen Wurde dieses Verhilllen van
den znOEren TAS2R-RezeploIEr. getedt. dar.r.
I:bnnlen wlr leichter Elklaren. wle wil die
:ahlreiclien Bltterstoffe mil einem begren:ten
SJIi von Re:eptoran wJhmehmen kónnen
Die funrtlonelle ExpI ession van Blllerga­
schm~:~sre:eptoren ist eme wichlige
VOlilussetzung fin die Isoherung oder
Entwicklung von Bitterblockern. die lur
besseren Akzeptan, m~n:her Lebensrllltlel
und MedikalTTEnte fuhren

T2R cooin~ M:r¡uer.r.e

expressioll cassette

recClrnbinant receptor

Hydrophile Substitlltionen im Aglykon ver­
schlechtem die Aktivierbarkeit des Rezeplol>.
wahrend die Slellung del HydlOxylglllppe an
C2. Suhstitulionen an C6 oder das Ersetzen
des Sauerstoffs der glykosidischen Bindllng
durch Schwetel keinen nennenswerten Ein·
fluss au!weisen Unsere Beobachtungen
werllen durch ein hlfzlich vorgeschlagenes
Modell gestützt Das erklarl die Bluerkeit
van ¡J·Glucopyranosiden dllfch die Wechsel·
wilkung van zwei der Hydroxylgruppen des

CMV,plOmVler

50matoSlJtin receptor·tan tor
plasma membrane largelinn

Inen,chlich"r Bllter~eschmi1d,r":eptJr Itir
¡¡·GlucoPYlnnoside i,l Diese Sclilu,siGlge·
run~ wild weiler untersllilzt lilllCh llen Belunll.
dnss die TAS2R16·:nRNA nUI in Geschmn::ks­
kncs¡¡en aut der menscllllchen Zunge IWch·

weisbar war (Abu. 41

Unsere Versllche erlnllblen auch Vorhersagen
daruller. welclie strukturellen Elgens:haften
Slo;1e auf\veisen mtissen.lIm TAS2R1G ,ti
aktivlel en und um ¡jls billel walirgenommen
'u werden Unerlasslich isl die ¡¡-Kon1igllfo­
llon del glykosldlsclien 8indung und die ~qua­

torlaJe Pos Ilion der HydlOXVlgrllppe ¡jn dem
C4-Alom des Pyranoserings Grül>ere hydro·
¡¡hobe Agly\:ons elgeten bessele Agonislen­
eigenschilften als Heinere. Das klelnste
Aglyl:on. e:n Wassersloffalom. komml in
del sull schmeckendén Glucose var. die
den hT2R16 nlc]11 aktivieri
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Abbildung 3
Konzentrati~ns-Wir~unJsbe¡iehunJ des ~-G"'c~PI'lan~si:js He":in und der ínualellulalell Calr.ium~on­

zentralionen in Tt\S2Rlb-e,,¡ximieren:1en Zelletl bzw. der Intensit~[ des BitterDeschmac<s V0l1 Tesrpet'sanetl

Hlr 7 von 14 Maus-DR und 5 'Ion 7 mensch·
Iichen DR wmden {-lCllronellalabhangige
Ci'-Slgnate gemessen Für 2 Maus· und 3
mellschlir.he DA wllrden stabile Zelllllllen
etabltert ECJ,-basierende Geru:hsstaffprofile
und Mutationssrudien werden zur Aulldanlng
van Struktur·Funktionsbeziehungen der DR
fuhren Da DR Ca" ·Signale in alfaktorischen
Neuronen mehrheitlich dureh den cAMP­
Signalweg auslbsen, etabliellen WII ellle
menschliche HeLa-Zellltl1le. die den durch

100tO

zykl,sche lIJukleotioe gesteuerten r.ana'.
C/\JGA2. ex¡Jf Imier en. Jlesel dielll als Rep:xter
IUl elne Vlel:ah' vor. Stimllll, ¡j'e die 1I11ra·
zellulare Konzentratl¡)n zYkll'icher NlIkleJllde
erhbhen. :. B Isoproterenol. all iJn~lrlure­
tlsches Peptid lino I-JCitrGnellaL Diese lellllnie
wlrd die funkrionelle Idenllf:zlerllna von OR
erlelchtern. une dadur:h das Verst~ndnls del'
Genlehsstaffkoclerullg ermaglichen

:!";:J:',j,(" ,:;~~_ ¡,·,u:';.;:¡Pí·j::'¡i,.im..-¡¡
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Anne-Sophie Cario·. Martina Pyrski*.
lEra Stepanyan·

Das Adipazytenharmoo Leptln leisler wlchti~e

Beltrilge :UI Kantro!le der Nahrllngsilllf· ­
nahme durch seine \'I'irkun]en auf den
HypotlHlamus 1m Mojell R~tle haben 1'111

VOl ell1lger leit eine Na:hwelsmethone fur
die Nervenzellen elltwlekelr. die auf Leptln

I eagieren lInd die daher als Bestandteil
orexigener Netn...erke identifizlert \'Ierden
konnten 1m Berichtszeitraum h~ben wir eme
mogliche Beziehung dieser leptinsensitlven
Nervel1lellen Zll Somatostatmllntersucht
Eine Wechselwirkung dieses Nellropeptids
mil Leptin kannte eine wichtige Rolle bel den
veranderten Wachslumshormonspiegeln
splelan. die 1m Zusammanharq mit Adlposltas
IInd Kachexle beoba:htet welden.
Allf anatomlscher Ebene konnten wil keine
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loher une erl1 t::t€n cebensmlttein wl.ret
au! 9E M~us·Q::;·Ch,r"trer 'Lr c;:;s Aultreten
ir.II3.'.:llu:arer Ca-' ,SI!Jnale In rU.2S3! 5·
leflen 0111 de~' Fluorescence·lmaging.Plate­
ReacieIIFLIP;¡, gel~stet. Dur:h iunl:tionelle
lIn,1 In·sillco-Hornol¡)l)leanalyser, ¡jentli,.
:Ieller. \VII 3 M~us- unO 2 mensch:iche OR
Diese induLlerten In transienten Expresslons­
stu:lien nach Gabe \'On Alky,- oaer r\;~elhoxy­

Prrazinen vers.:hiedenel Gelu~hs:¡ualirálen

inrrazellul~re C~~' ·Signale it unterschled·
Ilchem Wllhul)sgrad Wir benutzten den S.I\S
{·J(irronella' un:lldentifizlerten 4 fllnktlonelle
l-lCillonellal!OR'Pilale dUlch FLlPR·Scleelllno
gegen 170 M~us·OR·Chim~ren Eine In-silico~
Homologleanal'(se eru~b \"eltere 1Obzw.
7 hJmJ!oge Gene in Maus linO Mensch.
Diese Gene ",urder molekul3r klonlerr. die
Expresslon 1m Gewebe dur~h in,sltu-Hytridi­
slerung uno RrpCR. und 111, enschllchen
lelllinlen dureh Imrnun::ytochemle besrátlgt

Celltral rllgul..lol 01 feediog IIebavior

FígUf93 ..
DDS9-response ra/ation 01 the 1I-g/lJt:opyrMKl5ide
M/icin and intTaC9/1ularca1ciJm com:tJntTarions in
TAS2R169Xpf8SSing t:eHs and rtItI inrBnsiryoflirlBf
raSrll in t9$t p6rsons .

Ca" slgna!s upon 3pplicati:ll1 01 2d"'erent!,
smellin:~ aiky!· and metno.\,;pyIaúnes.
We emp10ved lhe KFO, )citrone1bl and ha·.'C
identlfled 4 cognate H:lrrooellaVOR palrs by fllPR
screcning of our 170 mousc GR c!limeras.
In slllCO homelogy analysls revealed amltt~:;r

10 and 7homologous gones In mooso and hu;nan.
respectlvely. rhar could be allocarcd to 3 larr'¡¡'es.
TI ose gonos have been clonad. ttlelr expresslon
in sllu was confirmed by RNA h;'brldlzatloo and
RT PCR. and thelr oxpre~lon in human coillines
was confJl1ned by immunocvtochcmlstry.
For 7 01 14 mousc Gil and 501 7 human OR an
activ¡;rion by í ~Itroncllal could be conflrmc-d. and
for 2mouso GR and 3 human OR stable cell hnes
wore esrablishcd. EC;u rosod odor proliles and
mutalion studios will clarify structurc·funetloo
rdalions 01 OP.. Since the rrojorir{ olOR rri!J,]ers
adorant induced Ca" sign.lls \1a a rAMP/cYC!lc
nuclcotide gatee channcl (CNGCl sigllJlling
p3!hw3Y in oHactory sensGly ncuronS. we
estabhshod a human HeLa ce!1 line slabl,
ei.pl cssing the olf:,ctory CNGA¿ challnel.
Ey conclucring Ca~'. CN3CA2 sCtVCS as .; reporter
tor avarioty of sllmuli thar incrcasos the
intracollular conccntratlon 01 C','Clic nuclootldcs.
SUCII as lSopro¡crenol. arrionatnurelic peplld~.

ñr.d Ht:itronellal This cen lino will facilita¡e the
lunctional identification and charatterizarlOn 01
011. and thus wIII mcrcase an understand,ng of
c.dorant cMing.

A major conrribution lo the rcgulallOO 01 lcoding
behavior is made by tho adiposo tissuo hormono
leplin thal slgnals lo the hypolhalamlls.ln recent
work '110 have lunctionally idenllfied. in the ral
moael, the hypothalamic neurons that respond to
lepll1l Ihroug!l immunohlstochemlcal deIeC\iOO of
the Iluclear translocation 01 me signalin!l molccule
STAT3. TIle identified neurnns are largely Iocated
in tho medlobasalltypomalamus and 101m parl 01
an ore~i9cnic· anorectic netwolk. In the repof1ing
periad we havo analyzed lhe relation 01 the
leptll10eeptive neurons to the somatostatin
signahng system by aouble-label immurohisto·
chemistry. We obscrvod almoS! complete lack 01
somatos¡atin exprossion in leptin-respor,sive
hypothalamic ncurons, suggcstlllQ tIlal, in tIIe cal.
lepIin docs nar direet!Y regulate somatoslatll1Cfgic
r:curoos. Howevcr, somalostaM conraining fibelS
and termini were lrcQuently opposed to STAT3·
positivo neurons. In marl:cd contrasto widesplcad
expression 01 soolalostalín receptor subtyptls
occurrod in the leplill· responsiw ncurons 01 various
hypotl1alamic nuciei, including mase 01 ¡he

..~":. :.'.~. ~ • ¡eit\'leise wahren~ des Berichtszeitraums
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SQmatJstotine>:r.~esslOnll' denlept,n­
sensitlven Neuronen teobo:hten. J8do:h
steHten wir fes!. d~ss IIn mediobosalen
H,!potl~¡¡léHnUS 'ierschiedene Somato3tatlll'
releplortypen ouf den leptinsensili',en
Zellen 10~¡¡li:;lcrt :;ind und do:;:; :;Ie V(ln
somotoslotin!Jolllgen Fasern und Termllli
umgeben sllld Das konnte ,1l!: einen
modulierenden ElIlfluss \'on Somatoslolill
ouf (len onore~tlschen Effe~t von Leptin
hindeuten.

Rc~ui¡.1íOfi lJ{)'i ~('ll': ;·ip-::¡·t!!d~ll'; t ..~ ~e:j

Nicole Brune. Ara Kocharyan

Zwor will:en Peptidhormone vOlw!egend
dllrch .~Uivierllng van ¡ellaberflilchensl¡¡n­
eligen Re¡epturen. doch ist weitgehend unoe­
kannt. \'ile diese irn Vellauf der B,o:;ynthese
dorthin gel¡¡ngen WiI h¡¡Den festgeslell!.

cass der SomaIJ$I3tIll-Typ-3-Reze~ltor !sst3¡
In transf,z¡erten Zellen vOI\~legend ¡¡u: ü€r
P'i1$m¡¡me'nhr¡¡nlo~Jli:;iert 1st. wohlngegen
der Typ-l-flEleptor {sst! i besonaers ¡¡uf intro­
¿ellui,llen Memhri1n\;o~lp¡lr1imenlen zu find8n
1St. Ole Analyse entspred1ender ReleptOl­
chim!lren fúhrte zur Identif,zlerlllJrj des
mfllllolelminalen Bereichs des sst3. del
fur a,e Z,elsteuerung zur Zellobertlache
verantv"or1ltcl1 ist.
Eme and::,e Sequen¡ im Amlnolermlnus
des sstl bedil1!Jt dagegen d.e ZielsteuenlnJ
111 die mtrazeilulilren Kompalllmente.
Ole UllIVersalltat der Plasrnamernbr3l1llel­
steuerungssequen¿ des sst3 zelgte sich
d<ldlllch. dass sie auch die volllg unver­
wandten Bitterges:hrnacksrezeptoren an
li,e Zelloberflacl1e leitet 011l1e diese Sequen¡
gel¡¡ngen die Blltergeschrnacksrezeptoren
nlchl an die Zeilobertl1icl1e und entmhen
sich Ihler funktlonellen Identifizielll11g

.
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mcdiobasGI h"p-Jth:dJ:Tlu$ lhat 3r~ knowfl to b~

involved In thc ,29uJation of fer:ding bi:héWJOí.

These analomlcJI dala soggesl SOmJtoslalin lO
be a modulalor 01 leptin s Jnorec\lc acMn.

Regelatio. 01 somalllStatie receptors

Allhollgh pcpllde hormone re(eptors commonly
cxer1 thcir actio~s at the plasma mcmbranc. tile
ootlular mechalilsms tha! lOup-!he receptor pru!€lns
to rhe cell surf¡¡ce are nor well characrerizcd. In
transfecWd r.~lIs. sst3 somatos!alin recepW$ afe
prt'sent almos! e~clusl""cly al the (el! surtace.
whlle sstl reccptars localizr: largely at intraceliular
vesicular comparunents Vaflous cilimenc rcccplors
were construcled bctwcen rat ssl3 and sstl. and
andlyzed by immunDC~1i)Chenlícal mcthods
following transfcction in t\'iO di!tcrcnt cclllines_
Tilo) rcsulrs dcmonstrate tlklt tho) dmino tem1lnal
domain 01 ssl3 sulflccs to guide tllC chlmcric
mceptors 10 the eeH surtace. Quite in contrasto
chimcras that lack this sequence but contalll
instcad !he amino-tcrminus 01 sstl localile in
inllacallular ....esicular compartments. Basad on
those results we usc<l tlle sst3 targcling sequences
lo direet human binar taste roccplors lo the cell
surtac" Is"" above\ that othetwise faíl to rcach
this comparlment and evade functionaf
identllicatlOll_

m Abbildung4
Nachweis vOI1 Ti\S¿R16 mRN/I in humanen GeschmJc"spapillen durch In-situ-HvblÍ:1isieflln~.
VIi Konlrolle, sense P, obe. IBI antisense Probe_ Salten, 50 !<m

g Figure4
l.Jstection oflAS21116mRNA Ir; in siR! frtbrldizalioo
in hUman tal/m 00t1s. (A) control. sens8 cRNA
probe: (8) antiS81lS8 probe. Sea/e bar. 5O,.m
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lZ: Abbildung 1
MetllOdi, !Ur Lol.alisdlion 1I~n Adiposilasgenen. Dorch KreulonJ \'on adip~sen NZO-M~osen mil einem
normalgewiehligen Slamm unct ansehli.~en:le Rlicl<I.letJwnn de fl-Generalion wird eine Popu!d¡iQn mil
voll!.landi:] gemischlen Genomet1 neoeriert. Durch Ver¡¡leich de< Kl'rper'Jewichte \'011 lieren rr'l '1lfschie,1enen
Genotypen lbestimml mil ¡¡ber das aeSdmte G~nom .erteilten Millosatelliten-MarlernJ lassen sich
chrorno50male !\bschnine ioenrifizieren, die mit Ubefge\\k:ht assoi"iielt s;no lSOCJ- to.:cwIUf\.)Sunntei::h!)ev/drt;
aTl = Qua"titative T'dit loei).

Die Arbeit der Abteilung hat deshalb lUm Zlel,
die Genetlk. PothoblOchemie und PathophJ'Slo­
logle del Adlposltas aufzuklaren, W,r woilen
nDue Zielsysteme (Pratelne, Signaltransduk­
llonswegei lU ihler Behandiung idel1llflzieren

Oresrtv is dependen! on t1IJtritionai conditions and
on otile¡ Ide sty!c parametcrs, e.9.. ¡iJysical aetivity.
Howe'icr, lIS mar. baSlS IS me oomplcx, polygenlC

predi$positlOn. This prcdisposillon cons,sts 01 a
nctll.'&Ik 01 vallan: genes wh,ct1 are unkno....n and
ve:ry dlHu:ult lo identlty In tlumans. fhcreforc, a
mouse model (New Zealand OOCSll mlm, NZO) thal
closcly rescmbles the human metabolic syndrome
is used al tIle DilE.

Thc devclopmenr 01 a novel therapy Idrugs or
olhersl is largcly lacilltated by know!¡;cgc as lO
troe molecular mer.har,ism and lhe patlloph-lsiolO!JI
01 a C'SCése nlcrelorc, II IS tIle alm 01 tIle
dcpartmenl lO studv tIle genetlc basis, the
pathoolochemlslry, and lhe pathophystOlogy 01
obesitv In arder to identlfy new targcts (proteins.
signal tranSCllCtior. pallTIJays) for ilS lreamlCnr.
Spec¡licallV, it is illlended 10 {ll idcntily
sllsccptibilit;' 9"'1'lS lor insulln rcslsranre and l'¡pc.
2 diabetes in a mouse mOOel.121 investigale lhe
role of gastrointestinal hormones in body·weight
r~ulation. and {3! study [he molecular basis 01
nutriCllI transport and irs regulalion by ¡nsul,n.

¡anlia resistallC. ud type-2 dialllltlls:
I...titicalioa fIf sasc:eplibility lOes ÍIl
...oas......

ld8ntification ofSUSC8plibiliry 100 for obesily
800 diabelBS
Dlsease genes can be Iocated by crossil1g the
aliected mousc strain with a healthy straln, thereby
'mixiI1g' meir genomes. Subsequently. me
¡jJenotypic chara:lerisllcs ('!raíts101 Ihe backeross
pilpulalion are COITclatcd with the genotype as
determinad with polymorpnic rnar1<ers spread ovcr
thc wtlole gcnome tFig. 1). With this p!ocedure,
chromosomal rcgions are found IOn. quantitalive
tr811 loeil. which are rn '!tni(agc dlsequilrbrium',
mcanlng tIlat accrtain gcnotypo (e.g , homozygosil'i
for me NZO allelo) is signil,cantly associalcd with

Bcc.ausc of tho drcmanc increas~ in in,:id~nc.r· ónd
$(,veri¡y, obesit)- ,s tr,e mosl impol ¡am nutrition:.1
dlscase. Ob0SIrt is the mair¡ cauS(' 01 tllD ITietaboli.
S'llIdromc ""tll hypcrtcnsion, hypen:holeSlCrJlcmid,
and insulu; resistancc, and may le3d to lile­
slmrtcning "'~ 2 dl<l~ctllS AJ. p!cscnt the Gcrman
publrc health IOSuralk."CS spond abaut 6 bill¡on euro
la tl.ird of tIlcir bucgellor prescriptlon d:l>;)sl 1m
the ph3rmacotlv.lra¡:¡y 01 thc eol're syndm.11e:
conserv3ti1le eSllmates pro¡cet a doubl:nr. 01 tl1is
amount wllhm Ih= next 5 years Thls tre~d will.
il it COlllinues. de=asc the a"llr.;ge !tle eA¡lcctancy,
and \\111 cause 3 sc~re fmanci.1 criSIS 01 thc pubhc
heallh system.

m FigllB 1:
Methodology frJt !he foca/mm o,obesitygBfJ8S.
ClrJ$sing ofol1Es8 NlO miI:s wirtr 8 leiJn conl101
suaifl andÚI8~bad&rass uf F1 resuJrs
in 8 popu/ation Mm miJmd' fJBOOfTIB$. By comparo
ison'o;bod¡ W&ighrs ofanimals with diff8rsnt
genolypes (as del&rmintJd with miaosaIBHirsmar·
k9rs/. chromosomaf rsgions (O7l) 8/& idenrified
thIItare atSociatl1d wim high«bodyweigtrf (link·
age dis8quilitrium; D71. : quantitBtNe trait locus).
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KJankheitsauslósende Gene lassen slch
lokalisieren. ind.."IT1 mao das Genom des
ertrcln~enden Maus:;tamms durch Kreuzul1g
mit dem eines gesllnden Stamms mischt.
In del' Kreuzungspopulation vergleicht rnan
die Eigenschaften det' Tlele Ltralls') mil dem
Genotyp lur sog polymDl]lhe Marler
Is.Abb.1)

!:l~:J:~flfl~~·S!~I!!. ulld T~'~·2-D.l1u~lC's:

IJ'!rH.fil;p,tioll \'on SUS.lEqHib¡¡!tH15­
9 ¡;r;¡:íi ci¡,c;r. h~;)¡;snorlcl!

Reinhan Kluge, Leona Plum, Katja Schrnoll,
Mandy Crothe, Annelle SchümJann

E~tsrehl!ng une Verlauj der Ad'pJSII~S sino
elnjhrungsbejingt llnj werllen wdem dureh
rodare Lebensbedin~.!ngen 1:.8. die k¡¡rpen'ch~

A~t~lit3t} beeinflusst, bas:eren ober '1m e lem
auf elner k¡¡mplexen !Jenetisehen Prádl:;pJsi·
rion Diese Pradisp¡¡sition besteht aus Eine:n
Netzwelk vananler Gene (poly;¡ene Erl:ran·
hll1gl. dessen elmelne Komponenlen unbe·
konnt und beim Menschen sehr schwer idenllli·
llemar slnd Am DilE wird daller ein Mm:smo­
oell (die New-Zealand obese (NZOi Mal:s!
genutzt. das das pclygene Metabolrs:he
S\,ndrom des Mens:.hen sehr eXilkl abb,ldet
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Dies soll geschehen durch:
1. Idenlifikation von Suszeplibillt8lsgenen
iür Insulrnreslstenz und Typ-2-0iaheles
in einem Mausmodell,
2. durch Untersuchung del Rolle
gastrointestinaler Hormone fur die
Gewlchtsregulatlon sowie
3. durch Auf~lárung del mole~ulmen
Grundlagen von Náhrstofitransport
und Insulinwir~ung

Adlpc$itas Ikrankhaftes Ubergewd1t1 1St
v,'ogen der dramotlschen Zl!lnhme VOI1

H¡juíl~~eit und Schweregrad die wlchtl!jsle
en ahrungsbedlllgte Erhanhlllg. Ad,pJsltas
verursacht das sog Metaholische Syndrom
mil Hyper1onie, Cholestenn·Stofiwe:hsel­
stbrung lllld Insullllreslstan¡, Ulll1 kann I'n

welteren Verlauf lU lehens,:erkUlzende }.1l­

2-Dlahetes j(¡hlen \lVirksame tharapeulische
Methoden iAr.:nelminei, nicht-med,~amentÓ"'.,e
Therapienllassen sich ¡erchler entwlc~eln.

wenn molekulme Ursachen une Fathophysio­
logle elller Erl:rankung !Jelonnt sllld
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Abbildung 2
Charakrerisienln.j des diabelagenen OTL INiddlSJl.1I1 Einfluss des diat~tQ.1enen /llIels tMd!SJI allf
die luselmorphalll<Jie van NZO xFl (SJl. NZO¡'Rüd.<reuzun:Jstieren. [líe Insulin-produ¡ierenden ~-lellen

des Pankreas (blaune Farbungí normagfrtamischer ¡Co) und diaberischel INidd'SJl¡'Mallse 1'J1IIden mil
Hilfe eines Antitbrpl'JS Denen l'lSulin nachnewiesen. SI Inwoklicn des tliooefOJenen 1\lIels Nitld!SJL
mil frOher Adipasitas. RlIclJ:,eullIngstiere INZD. FlISJL x NlOil. die das Nid.1iSJL-lIl1el Ila'lell. lei'len
bei einem 1H'iochen Ge-.vichl:- ~5 9 eine hbhere OiabeU5p-avalen¡ al; Nicht-Gel1lr~ger.

Gentr<igern 1'011 N or..'SJL bereits mil
nleCII[leren Krrpergewlchlen e:ne
LJekJmpens~lion der aIUI:t!ckerre~u'alion

auflllll 1st das 12 -Wachen-Gew,;/ll 9ro(;el
a's 55 g, deke:T,~lerslen die B'lIuueker­
regl,lal:3n bei 90", Ger Nldd/SJl-Tr<igel und
nur be, 5J~: cer KGrtralien. Unlemalb elller
Sch,...elle von4J 9 ¡Gewi:hlnach 12 Wa:heni
wlIlte Nidji5Jl n,:ht diabel:>]en.

velantworlhchen Gene lU Idenllfllleren
lur Zel! welden h,elzu die Loei durch die
luchl kongener Linien \Ubeltragung van
Nab 1auf NZB s:J'''¡ie van Nidd/SJL
auf C57BLI weiler eingegrerul.
Infollnalianen zur FunUion del vallenten
Gene sallen durch Untersuchung der
Ex¡lles.sian {Gewebsverleilung, Unterschiede
lWischen NZD und SJU dellll den ~ritischen

Regionen liegenden Gene gewol1l1en \'lErden.
Zudem versuchen Wil. die Vonanlen dUlch
Sequenzielllng van Kandldalengenen ZlI
Idenllllllelen

Der Fenanleil der Nahnmg halle emen
erhebllcl1en Einfluss auf den Zeilptmkt der
D,alJetesenlslehung und velstirkle die
Wllkung von NiddiSJL Unter elller felúelcflen
Dial en~.vicke!te sich del Diabetes IIJ Tr~gefll

des diahet3genen Allels vl~lllllhe¡ und
wal s:h...!eler als III velglelChhalen Tieren
unlel einer Slandarddiat Dieser Befund
z~igl e~emplJlIsch die Interakllon der
senelischen Gruntilage mil der El na~rung.
l,el der gegenwartig(n AllJeillsl eo. die
fur die ElfeUe der Suszepllbililalsloci

So l;1sser. si eh chlo'nOSf)tT:aJe :\b:;:hnitte
i,n~eJlIOT _. quemitml\'C lrall locil. cle sd
im 'K:Jpplungsun]leieh]ew:cht belin:!en, d 11

~in beslimmler Gep:Jt'Jp 12.9 be.de Allele
des Abs:hnins v~n NZQI 1st slGnitrk~m mlt
8inem phanctlpischer. MerkJTiJI (: B h3h:::res
Kjr~ler3e·.' ..dt¡ ass:Jú:ert Au- d BoE \Velse
gelan] es. 1m Krelllllngsr odel. aus dem adi­
pJsen NZG· und oem nomlalgewichllgen
S\'i1ss/Jim-lamlJert,Slilmm ¡SJU mehlere
CH 1(11 .!le p:JsitasI2.B. N8b' aL! Chr3' aS:J'l1
5. lOD·SeOle,. 4 als MJG fUI die slal'sl,scfle
SI]nlfllanzlzu ident¡fizieren Is A.bb.l) WII
fandenzu:!em elijen OTL fur Diabeles INidd/
SJL auf Chromosorn 4,lOD,ScOle > 4). der
IUI die progredienle Zerslolung del insulin·
plo:ll!zielen:ler. lellen in den langelhans'
sehen Inseln '..eralllworriieh Isl !s. Ahb 2;

Die Char;¡k!ells:elung des Ruckkleuzllngs­
mode'ls I!eferte allBerdem elne wlchligen

Bellrag zum VelstandOls der Inleral:lion von
Adlposltas- und Diabetes-Genen Die Dalen
zelgten, das.s die Dlabetes-Pravaleru del
Rúckkreuzungsliele ven der friJ!len Adiposiles
der Tiere abtilingig ist (Abb 21; es besleht
also ell1e 'Dosisahhángigkeil' zwischen
Adlposiras und Diabctes-Plavaleru Diese
Abhanglgkell wlrd nun van den im locus
NiddlSJl befindlichen Diab~les-Genen

vel<indert: Kúntrollliele (nieht-Gentrager)
enlwickeln elst ab elllem 12-Wochen-KiJrper­
gewlcht van 50 9 ell1en Typ-2-Dlabeles
IPravalenz ca. 50 %l. wahrend bei den
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Tllc aim oi lhe onnoing proiccl IS lO idl:·ntity 1l1c
genes rc.sponslble for the effecls of thc sustcp
llbill!Y locl. Al ¡:Iresent, conncnic mouso hnes ore
gC'fleralcd which harbor portlOlls 01 Ihe ons 0(1 a
diffcrcnr genctic bacl.ground (translcr 01 Noh1lo
NZB, transfcr 01 NiddlSJL to C57BL) in order to
luJ1her narrow down Ihe chromosomal regions
which eonlain !he rc-,ponsible gencs Information
as to lhe function 01 thc genes located in the
critical rC9ions IS oblained bv analysis ollheil
expressioo (tissue distributioo, dlfferences bctween
NZO and SJl). In addilion. 11.'0 are l"ling lO 1dCr1lif,
vJriants by sequcncing candtdalc genes localed
in the OTlo

Tlle effect ofdietary fat on th8 prevalsnce
ofdiabBCas·
The IJI contenl 01 lhe diol :nar!;edly accelcralod
Ihe developmcnl 01 diabetes anll angravJled [he
ettee! 01 NiddlSJL Un:1er a hogl1·lal diel, carricrs
01 lhe diabi!logenic allele developed diabetes
carlier tIlan comparable animals led a slandard
dlel. Tllis lesult is paradigmatic 10llhc ¡nteraelion
01 lhe genclic basis Wilh nulrilional pararr,eters.

;:¡ phenorypic ch?raC!CrlsllC le ~ , I1lgher bJjy
wciQhl). Rcccntly. ,~'c Idenllhed seve¡ai un lo'
Ot>cSIr¡ (e [j. NJbl 011 Cf,r,}lr.¡,;,}fJ)C 5. lOO Seúr,;
:::- '1 ten ~tatlstl.:al slgnlfrtanLC; In tbe bac~c(Q..):i

o/ NZO with Ihc Ican SWISS!JIlr. lom~c·rt mousc
st!ain ISJl. flg 1) In codltk. . \Ve locl1ld~d ¡; OTl
lor dlaberos iNlddiSJL on chrornoso"lle 4, LOO
Sco:e> ·1i whlch IS responslb:e 1m Ihe écstruCllon
01 !Iji) ins~11O produclng c211s in tne Islets oi
l?ngertlans 'Fig 2i.

Interaetion afobssity anddiabetes genes
Data lrom the backcruss oi NZO ano SJl contr,
bUled lO our underslandmg 01 lhe inleraclion 01
úbcslty ano Oi3bctes ¡I~nes. 1/1 a OOSC oepcndent
rn3nllCr, Ihe ¡lrcv3lcncc 01 d¡¡¡bcles In lile bacl.CfOSS
populatioll was dependen! on lhe ea/ly obcsn,' al
tI1e allimal~ (flg. 2! O;;¡bcles gcr.os In ¡hc NlddiSJL
locus sClIsltlZed !!le rruce lO lile effcct 01 early
¡¡!¡eslty: Control animais (Mil gene carr;er;)
occame dlabNic ooly II lflCll body \VC!gt.l al 12
weeks \Vas ,SO 9, whr:rccs carrlCrs 01 !he NiddiSJl
e lelc dC'J~I,)pcd hypelglycaemi;; at lower b,:c,
wcigl1ts Wiil' ¡¡ 12 wcck ooar wClgt'l c~eC('ai~g
55 9. !Kl~" !he N,ddiSJl C3l1iclS bul onl-¡ 50% 01
1112 controls cxl1iblt~ a G2compL'flSatlon 01 lh~

hload glucose "-'9Ulalion. Bclow a tl1reshold al ·10g
(12 wecks body WClghtl. Nidd/SJL was Mt
diahctDgenic.

C<l Figll1a2:
CharactIJrization af the diabetes on 1Nilki/S.L. Al
EffrJct of me disb8rogenit: all8l8 Nidd/S.l. on isJet
1lI00phology in NZO x F7 (SJI. x N/O) backaoss
animals. Th8 insulin-¡xoducing {BflCfsaric 1\- cslls
(brown staining) al~yr:aemicICo) and_ .
diabetic (NiddlSJLJ ITIQJ 1161'8 vrsualizedbystal1lWJ
witJ¡ en antibadyagaillSt insvlin. B) Th8 NiddlSJL
allela e,~hatlC8S the effect 01early obes,ty on th8
preval " eafdiabetes.

1~
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H3uptproJ~kl-re' der Albells)ruppe iSl es.
dlllch ModlÍlkDtlon del W;rl,ung bcl,onnler
(GLP·l. GIP. A'T1ylinl une neuentaecktcr Baten­
staUe iGhrehnund PYYi3·351 neue thela.1eu­
tlsche Optlonen lur Behondlun) aer Adipcsi­
t<ls und ihler Folgeerkronl:ungen 1lI ers~hlles­

sen. Zuna:hst sol len die Mechanismen der
Wlrkung ¡I,eser "n Mogen und/odel Darm
g~bildeten Botenstoffe ouf die Ener¡¡lebilanz
O'" T'ermodell Dufg::l:lárt wer den. hevor liher
eine Blocklerul1!J ocier Ver3tilrl:ung dieser
Wlrkung die ncuroenjokrlne Steuerul1!J van
Appetlt, Ener)lev€lbrauch un:J r;arperlllsmn­
mensetlUng odlfiziert I-verden konnte.

::;C[I$OI.., nput
Sl'It;

tlPY

;.'dllJJsito3 PYl'I3-3'i; Isl ein eh€nfalls ersl
kürllrj, entjedtes ga~tramte5t'nales

HOll11on. liDS liber ell1e ~YPGtllDlilmlsche

\\'llkun9 (Jle Nahrungs3utl1Jhme he:nmt LIlG

das KiJrperfett \',lrflngert
lur lelt untel su:her. ",ir. wel:he neuronaler
Neawerke VCI allem 1m I-Iypolhalamus durct.
die erv:ahnten Harmone moduliert I":cder..
\'-IJr plUten ll.ce']'l. ob elne Blockadc del
GhreJin....irkul1.J r.i,nels spezllis:her Antikbrper
ojer Reze.ltorar.tagonlsten - ebenso wle
die Erhahung del zrrklllierenden PYY!3-36i ­
Splegel einen efiekt'\'en Ansall IUI die
Therap,€ der Adiposltas une: somit ,111:h
ein Mltlelwr P,aventiol1lh,er
Folgeer~rankungen darstellen ~Jnl1

lusjt:llch \'JIre: geplult. ob eme aut
Appetltstlmulatlon ul1,l Fetlautb,ll; zielende
TherJple,l B. mit Ghrelrn oder PYY-AI~tago­

IlIsten, fUI dre Behandhrtg ..ro TlIm:ll~.achexle

o:ler M~~ersucht ell1:Jesellt werden kann

~ Ir~rar

~"'r1ri1111(':t'C N':j

. • En:Juc,'nr;

Alces

... OClld'iIJltt

CI~nJl'$

Tbe role C11 gsstroi.testi8111 peptides lor tlIe
reglllatioll 01 the body wBigbt New targels
lor tbe treallllent DI tbe obesity

T"e alm ol ¡hls pro¡CCI IS to modlfy the clrce,s 01

kno'sn {GlP l. 51?, amylrnl and recently discOV2'
ro hormones ighre!in. PYY(3 36!i In ord~r to I02nll!y
ncw rhcr~lIc options lo, Úle treatmcnr oi ob~SIl\'
ano ItS ro morbldrty. Thc clfeets ot the horm'JI1cs
or¡ thc cnerg-; balance are analyzed in ammal
modcls. anel agonists or al1légorr:sts 01 thcir rt;CCP

lors are cmplüyro in o<ner 10 moolf-{ lhc neuroenao
crinc contr&1 oi appetite, encrgt consumptron and
bod, com¡x¡sitlOll Thc recently dlscovclCd gaslni
Intestina! peptldc hQrmol1e ghlelin is a crucial
rcgulator of enel\lY hOllleOSGlSls, Expression and
secretion of ghrelrn mirro:- the C11e1\lY ~mand 01
the organism Chranic rrca¡mem Wllh ghrelin
incroases load Intakc, deneases tal oxidation and
Ica;ls to obcsrty. PYV(3 361 is a seeano recently
drsCO'icrcd gastrointeslinal hormonc which re~uccs

to!Xl imale and body lat m3Ss through hyp~thal­

amic eUects At presento we investlgate the
neuronal networl.s 01 ¡he hypotl1alamus thal are
modulated by the indicatcd hormones In addrtion.
.....e are ¡rYlng to rnhlllit lhe eHects of ghrelin wlth
specilic antibodies or receptor antagonis¡s ar.d
also by applicatlOll 01 PYV13·36I· as an optiOl1lor
lhe therapy 01 obcsllV. In addition, \Ve WllIlest
whcther a therapy wlth ghrelln or antagonists 01
PYY can stimulate appctlle and inerease booy fat
in patJCnrs Will1lu1r.or cacl1exia DI anorexia n<'lVOSa.

Trusport el ..bi.m: Mo!eC1llalllasis
ud IIoIlHAl Rplatiu

r.' ~ :' .... ,
::.'..

FOMC

Alter absorption. all nurricnts have to permeate
several eell rrembrane barricrs belwccn diHercnt
companments wlthin \he body ~1 arder to be utilized
in lamet tlssues. Thrs process requircs specif,c
mcmbrane (Xoteins that catalyze vectorral transport
01 substratcs across membranes

Abbildung 3
EUl besseres Velsl~m1l1is del Sinlldlwege. die Appet;t. Encrgie_ellildueh und -resel'en (KlJrperfettfrldosel
legtlliefell. ,,,"me. so h0fflman. die Basis fÜI die Entwickltlng netler Therapeutika 1.8. ge~en Adipositas
ulla Diabetes Typ 2 sein. Kemgebiele im Hypothdlamus unc1 Hirnstamm erhalten dUS del Peripherie Ini",­
maliQnenzur Kbll~rfetunasse. "m den Or:¡anismus an sich all:lcnlde Um'lleltbedin~ungen amup2ssen_
Die Enelgiehom~osrnse soll erhalten undleutlich alICh ein einmal eneichter Kt<perfenmasseo-'Stel~,verl'

~ehalten werden. Dallei scheint im Magen Ploau!iefles. im BlutlJeiolauf 1ui.ulierenj.s Ghr.lin ~eJ11ilillsam

mit ,jen S~ltin,'ngsf¡¡klOren Peplid W IF'I'YI und leptill dem Gehirn milZllleilen. \'Iano alule ooel chrooisr.he
Eoergiereserven 1I0twen:1i~ werdeo roer ."rtrallcht \'lerneo k~nneo. 1m Zeotraloer:ensystem Plo:lu¡ier1Es
Ghrelio hin~e~en scheim fUr die Feinmoaulalion eler W~kun~ \,(>n Hunger induzierenden Neuropeptideo
!lVie ~.B. r,~outi·Relared Protein ¡¡\GRP). oder Neur"P'Jptia YINPYI! uod s;¡ni~logsfljrdern:1en Netlfopepriden
(wie 1.B. Cocain·Amphelamio '!'!Julaled Traos~rip{ IClIRTj o:1er Pwopiomelan<>r.o:>rtin iFOI,IC)¡velal1(V,()f{lich
zu sein.

Ghl ehn iSl ern kürzlich entdecktes gastro­
intestinales Peptidhormon, das hypothala­
mische Steuerungssysteme über den akuten
Status der Energieaulnahme inlormiert.
Die Ghrellnexpression und -sekretionv:erdel1
proportlonalzlIm Energiebedarf reguliert
Die chlonische exogene Zuluhr von Ghrelil1
iührt über eine erhahle Nahrungsallf!1<,hme
und elne vermlnderle Feltoxidatlon lUr

Transport von Nfilrrstuf!~n:

Molckularc GrundlayclIllnd
hOfll1onelle Reyulatioll
Annette Schürmann. Hadi Af-Hasani.
Andrea Scheepers. Jarg Masdwr

N5hrstoffe müssen nach Aulnahme in den
Organlsmus mehrere je~veils von ZellfTlilm·
branen abgetrennte Kompartllnente durch-

Bl FtgurB3:
Ir is hoped Chat 8 bettBr lIIderstanding 01 che
signaling nerworlcs that reguJatB appetire. en8f9Y
exp8/lditJJre. and entr!ltTBSeMJS {botJ¡ lar} couJd
bfJ thB basis for deKikpnBnt 01Il&W th6rapeutics
ro deaJ wich ob8siryand typ9-2 diabstes. fur
ex;mpIe. From the periphety. COf!l areas of /he
hypothalamus andbmin stem f8CENe infolmation
on botJ¡ f8r status. chus snabling thB organism ro
adapr ro ctlatYJW¡ enviromIflfIraI cm1itions. Energf
hemeosrasis shouid be maintaiTlfidand8lso. in
rhe eneJ. 8 given body-f8t ·setting. •0fICB ir has
b8Bn rsach8d. A¡:JpatMtly th8~ that is S8Cfe­
!8dgastrically and cirr:vI8tBs 11 thB blood--st16am,
tngether with thB satiety factDrs peptide YY fPYY)
.lOO Illptitt infonns rhB brain whenBver acutll OT
chronic fIIIii1gy fllSM'llS arlI rsquir9d OT can be
used. lJn thB othBrharfJ. thB ghf'lllin produr:t¡d in
the C8IItraI fIllIVOlJS sysflIm 8f1PBffIIltJy is
fllS{JOIl$ibIB ", thB finB modulatial ofhlI:g8r­
iaJIX:ing fItIII1JII1Pti1es (e.g.. agoutH6JalBli¡xot1Jin.
AfiRP. OT neuropeptidB 1': NPY)aM sariBtyneuro­
peptides /e..g•• cocaiJ-;mpheramiltl mguJatBd
fram1:rfJt CART. (X' ¡rtHJpian6Ianocn. POMe)_
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Abltildung 4
!>Iodetl del BeweJl1n:J Vl'n Glucosetransporteln in insulinemplindlichen lellen. Die Bindung vOll1nsulio
an den Insulimezeptor induziert eine Sinnall.aslade. diE schlieGlich u. a. die Translo~ation \'on GLUT4·
Vesikeln lUr Plasmamembran induziert.ln einem Oynamin-abMnnineo Schrin verschmelzen die GLUT4­
Ve,il."1 mil del Membrdl1.,o jass die Glucosedufnahme dnslein!. Od, Oi·Leucil1-Molil' il11 N· Terminu,
oe, GLUTB Mlt dies"n Trdnsportel in intrdzellul~ren Kompaltimenten. Wiro dieses Mot,v muri,,11
(GLUTB-LLifv\l. oder GLUT6 mil einel inhibilol ischen Oynamin-Mutante 1O\'1l-K44/1i co-explimiel1.
Wsst sich GLUTB in der Plasf11iJmembran ndch.veisen. Del endonene Stimlllus. del die Tlanslo'ation
\'on GLUTB induziert. iSI noch unbelann!. [IRS = ¡nsuljn receptor substrare: Pt3-Kinase =phospho·
ino'iitide-~·kifléJs~: POKl =- phüspho·inositi:Je-dept?:I1Jent killd~e: P~:B¡'\l<t ;: prott?:in tinllst:! 8).

GllIco,e

exprimlert. Durch alternatives Splelllen des
GLUTl 1-Gens (SLClAll)entstehen drel
Isoformen. die slch nur in Ihrem N-Terminus
unterscheiden und maglicherwelse eme
gewebsspezilische Rolle spielen. Ziel
lJnserer Arbeltsgruppe ist es nun. die Rolle
von GLUT811nd GLUT11 fUI die Glllcose­
Homdostase 1Il vivo lU untersuchen. Dazu
sollen die Gel1e der Tronsporter spezilisch
irn Muslelllnd irn fetlgewebe del Maus
ausgeschaltet und der PMnotyp dieser
sog l:nockout-Mulanten analysiert werden.

Mlt]lleder del GLUT-Fam'¡ie zu l:lol~ierer.,

OlE gena¡,e FlInk1,011 dleser GllIco:;etrons·
portel wild zur Zeit weiter or:i[!eklol1. GLUT8
llal1spOlt,ert Glu:ose mit hoher Affinitbt
Il:m = 2 mM: ulld wlfd in Spelmotozoen,
aber auch In msuilnelTrp;i11didlen Gewebell
,d,tieren:lerun~sabh¡jl1gI0 111 Feltze!leni
exprrmiert Das Protein besI!Zt elll D'·Lellcin·
f/'Otl\' i n N- Termlnlls. das hir eme Inlmiel­
lulare Retention des PlOteins ver¡¡nl\vortli:h
1St Wird nieses MOliv ge!Jen DI-Alanm
allsgetiluscht oder GLUT8 mlt e1l1er domll1afll
negaliver. D\'l1omln-Mutante cOexpllll1iert.
l¡issl sd: GLUT8 an der Zelloberllbche ¡]¡Jch·
weisen Blslang ist al/erdlll!JS der physlolo­
gis:he SIimulllS. del' eine Trilnsl~katlon von
G UTa indlmert, ni:hl bekannl GLUT 11
beSit:t 1111r e1l1e ¡¡erir.ge Aff1l1it¡jt 1lI Glucose
lInd wlrd im HerIen und S~elett:Tluskel

SDWle 111 p¡¡nkre::ls. Niere una PI::lzenta

l!l:iulill
InSldin
Ra,epto: ,,_~

". i~ p r1J-~
Ir.:;·? rol.:'

111 del' Plasmamembran durch Translokaliol1
intrazellular gespeicherter Transporterpro­
teme: dadurch stelgt die Geschwindigl:eit.
mlt del' Glucose in das Zelllnnere lTan:;por­
lierl wlrd. ano Bei der zusammen mlt Adlpo­
sitas ouftletel1den Insulinl esistenz sind diese
Mechilnlsmen gestart. In der Abteillll1g
Phormakologie wird deshalb unlersucht.
welche Proleine die Translokation des GLUT4
katalysierell. und über welche Slrukturmerk­
male sie den Glucosetrnnsporter erl:ennen.
Kürzlich gelang es uns zudem. rnehrere nelle

r:L~ren, llrTI in Gen ':€rschiEEflen Geweben
9;;m:t:t '~'frjer. ZII bnr.¡;n -1 eD, !Sr eln
aeldllele/ TlanspOll jur:" d,e t...1el11br,lnen
ericrjerld. ,jer van spezifis:her Memhfil/l­
protelnen I:iJtall'siert vmc. Ein w;:hllger
Nahrstoft. desser. Zuluhr. Verte>lung ulld
r\':e13bol:s'Tlu~ o:e Energieb.13/11 oes Org3111S­
mus rna5geblrJl bestlmmt. 1St Glllcose
Glucose el1tsteht haupts3:h ich dllr:h Spo/­
tUIl~ van [ji- und Polys3cch¡¡rrden 1m Dunn­
carm. wlrc nurch nen Natr u'nabh¡inl1,~en

GluccsetrilllspoJ1e¡ ¡SGLT = S,.,jiu'Tl (IePe~dal1t
gillcose transporten in ole Mul:o:;azelle.
anschlressend durch Mltglleder del' GLUT­
Fomilie 111 dos Serum und vom Serum In die
Zellen del' verschiederl€ll GE'I.....ebe tlGnSJlor­
tiert. Ole Aufnahme von G!ucose il1 Fettge·
",..ebe und Ml.sl:el steht unter der I(olltrolle
von Insulin. Insulin bewilkt eil e Erhollullg
Del' Zahl I'on Gluco:;etron:;poJ1ern GLUT4

GLUTll. a low aHinity glucose transporter. is
exprcsscd in heart, skelCtal muscle. pancrcas.
kidnev. and placenta. Altcrnative splicfl9 01 its
gene (SLC2All/gcncrares thrcc isolorms that
ditfur In thór N temlllliJl sOQUCflCes and ma'i have
tissuc specilir: lunclions. Our objectivtl is lO study
lhe role 01 GLUT8 and GLUTll in glucosa
homcostasls in vivo. Therclore, we wiU generale
mlce with targeted disruption 01 lhe genes 111 fat
and muscle. and wlil analYle lile phenotype 01
tilese so·called knockout mutants.

G'ucosc is an irnpor¡anr nutfl.:nt whosr' ~UPP~i.
dislribution and mela!xJlism is crucial for w ole
body cncrgy balance. GlucJso IS !1úiiCra ce m¿;¡nh'
by cluavagu 01 di and polysacchandes v"UJiI~ the
sllIallllllusrill,). 11 is sulJsuqutlntt,' lransportcd IIHo
lhe mucosa cell by sadlum dependunl glu:ase
rranspol1ers ¡SGLT¡. Expon o! glucose inlo the
serum and uptakc b'l bver and pmiphcral t:ssucs
are catalyzed by glucose trcnsportel sol Ihe GLUT·
famlty. lOe uptake of gluc:lSe illlo ad:pose tissuc
and musclc IS controJlcd by p.lsu"n.
Insuhnlnduccs lhe tr.msloc¡JlIon 01 GLUT4 glucosc
lranspJrtcl~ from intracellular compaJ1mems lo
the plasma membranc, rcsulting 111 an Increascd
rate 01 ccllular glucose uptake. Ilecausl: ob(;Siry
assoclated Insulin rcslstanC(; impalr'; lhe insu"n
medialed glucose upta'e. lhe Oepartmelll 01
PIlUlrnacv!ogv io'.,cstinatC'5 the pIOiC:l!'lS mar are
¡"\1l:"CO :1, lI;e mcdlanlSlll 01 GLUT·1 translocarlll(r.

~ Figure4:
Modal 01glurose 1'fafJS{JIJflBf rraffick;,g in insulin­
sensitiVfl cs/ls. Binding of insulin tll its receptor
induces asignaling cascade. which finally {eads
tll the rransJocation 01GlUT416Sidsstll theplasma
mBmbrane_ In a d',f¡amin-depsndent srep. GWT4
vesic/ss fuse wilh tIJ8 memtxane. ther8lJy inasa-

. sing glucose lf1lak8- The ci·lIlrx:in8 mom in !he
N-l8rminus 01 GLlfT8 18tains mis transportBr in
intraeellufarcompartmBnts. Murarial of this motil
(GLUTB·LUAA), orco-expr8SSÍon o(GWTB tWlh
8n inhibitorymutant ofd',flarIWl {lJyn-K44AJ. lrcN­
loc¡¡IBS GLUr8 ID !he~membrDrl6. The enm­
genous stimuJus which inckJces trans!oc¡¡tion of
GLUTB ts sri/l notmown. (IR. insulin ffnJIJtDr
~~rral8~~~~~.~~~~ta~
kinase; PO/O=~c/epfn1Brrtkinase;
PK8IAkt =proÚ!in kinase Bt· .

RCCtlnlly. ,':e have cloncd several no"el m:lmbcrs
01 rho GLUT famlly that are currently unde,
lJlVcsrigation 01 th!:ir spccilic biJlogical funcliOI1S.
GLUTll. a hlgl; attlnit'l glucose lransp;¡rtcr {Km ~

2 mM; is cxprcsscd in spermarozoo as well as in
in su Iln-sensltl\IC IISSUCS (ditierentratIOll-dcpendent
in IJI cellsl The transporter COlltJÍIls an N rerrOinal
d"¡eucll1e motif. which is respoosibJe for tetelltiOn
01 the protein in an intracBIIu13rCOtnpartm~l1t.

MulatlOllol lhlS morrt ro dI alanine OI'CJ CX¡l!'cssion
01 a domll1ant ne~ativc dyn.''lllll mulanllcads lo
consllt\llivc expression 01 GLUTB on lhe call
surface. However. the physiological stimulus that
indllces ¡ranslocation 01 GLUTB is ar prcscnt
un~nown.
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EIl1 elabliertes Tíermodell des "Nurlltlonal
PlOgramming' isl ellle matemale Protelll­
restnl:tion wólyend der Gestarían. die 111 elller
rntraulerinen Wachstumsrelardlerwlg resul­
tlert Nachlolgend enrwlckeln sich 1m erwach·
seneo fler rro€labol'sche SliJ":n~eo wie Blut­
hl)chdrl!c~ und Insullnreslsteoz Dbwohl es
epldemiologisehe Hlnwelse daraul gibt. dass
auch lile crhbhle Zufuhr von P10lein 1m I/Ühen
Leben sp¡jtera Ai.lswirl:uog auf 1 6. Fettakku·
mulalion hato gibt es kaum expertmentelle

~eio' u;.scr fden I'imml al', dél:;S dieser
·PrcQr~mm,erun~s·::I·fkt' ¡¡t.:h cine Rj'le
he, der v..elr,-;eit ;Ll'ehrnend~1' .!;d'pc;'ltJS
spielt Se ~ann : B sJl'.'ah' eme tv dng~,er­

nahrun] der ~/lIner ''''Jhlend (Jes IEl:ten
SCh',vJng8rs:pa'ts-;)r'tw's als all:~ E!ne
ert1bht NahrllngsLu'uhr wahrena der Slíll­
perlode GJS Adi~"sitas-Ris ~o der Naehkn­
mer erl13hen Vleles deulet darau' h,n. d~ss
mstesonjele ein8 sehl s~~,neIlE uod glc~e

Ge'·..,ehtslIIr.~h;~e Ir OEn erslen Mor~IEn

naeh Der Geburt l1ilisch iSI Urr, :]Ie zugrunje
liegendeo I)hvsiola~is:hen p.~"u:ation'i­

meChJlllSmen lU elllschlusseln. hJllen WII

an ¡wei 1ersch,edeoer Ranenl110dellen den
Elnfluss der pClin3talen Ernahrunq 3ul oie
Entwdll:n;¡ l~es Encr~ e:;tQI~wechsels 1m
spbt"ren Leben unlersueht Unsere EJaebnisse
we,sen ¡Iarau' hm. aass diE prállilta-'e
Ern1ihrunD eir.e ~rr[\ere Rolle sp;elt ills.dle

. pcslnatale Emálrrur.fJ U1¡j,C~SS spel:eli Eme
Héd:protein-D at w~hlend der Gest~trcn [IJ~

Adlpos'las-nlslkc €rPbhell ~allll:

Einfluss pcrinfltaler Ernahrun!J auf
AdiJlosilaS und Encrgiestoffwcclrscl
Maren Daenzer. Camelia C Melges. Sylvia
Ortmann. KJaus-.Iirgen PellXe. Petra Wiedmer

Die Ern~hrllng w<ihrend kfilischer Entwick­
lungsphasen 1 B. der FiJlalenlwic~lllng oder
aueh der fruhen postnalalen Entwicklung hal
einen Einlluss auf die Enlwiddung velschle­
dener Orgao:;ysteme und lann so dallerhaft
den Sloffwechsel im spáteren Leben

Th:: ll'aClonmflCI'IS ,i' lood, i e. prolcins. c~rbo

hydratcs. anc fats. serve as1uel and as Ofr.211IC

builel!};) materral br humans The cr,el9Y ..
m~¡abori5m ot hUiTlilns. ¡c. thc ImcnratlJr. ot
cll-~rg'r' PIOVISIOIl and cn~!gv cl.pcnd.tJrc. IS 01
gre~t Irr.portancc for OOCy comp,)sillon, In ad pose
tISSUC. me adIPúC',"~s sfvre c~rgy ando mÚ:CJvCI.
playa regulatlv,; role In Ihe latmatory 01
f')lys,ology 01 En~rgy M~tJb)' $re. r¡'~carch :~l1tc'rs

arouno lhe m~chan:,m:; for rcgular,!). 01 boct;
wciglil anj tx¡.jy COnlf(l:;,tiJn. Tr,c ¡·t,o;>aIMge!1es!~

01 ObeSlty wili1Jll Ihc· framcworl 01 me m¡.¡a!)olic
$ylo(\tome is 10 b~ lUlre'ICalc-<! al Il'olc'l.ulal. ceHular.
and biochemlcallevels. Includin9 the role play~d

by macrunutrienl$ B~slc r~seJlch mIo the
development 01 obeslly wlll bc camed OUt by
IIwesligarlons inlo Ihe dr.l.'e!opment and luncllon
of ~a'p3sc t\S~lJC.

Figure 1:
Measurmenl o(snergy~ndirure in mies using
indiJecl caJotimelly

FrJIElrE. l:c~lef'Ii~'crale une FElt~, ee
M~,kr~,n;;¡'rstof'E al'~ der ,\j~~rllnl s'nc fUI
der 1\;'el'$~IiEI' Bram',tJ'luld Or1JIl'selier
Baustoff. Der Ener~ie:~;t.T[i\· ..;e:rs~ oes
fAens:~el', d. h d'e Intqratiel' veo t.rerg=­
;dul'r uno Eoe! ~ 'e,·el ti Juch. 1St fur o'e
K:;rpel:LS<lmmeoser:ung v:;o 91 :;[;:er Bej~L­
tl.n~ ,';dlP'Jz·¡ter ,.... c8tl~e-AEh8 dlE08r a s
Enel g esp~iehel, h3ben cJrLher h naIJs aher
aueh re~l.l erenoe FuoktnllEr.
Ir oel ArfJeltsgll'PPE Pt:ysiolcg e des EnergiE­
sIJ'fweef1sels 1'89t der é::)fs:hl.llgss~hwEI­

punkt auf Regulationsmeehznismen hjr das
KórrJergewl.:ht lino die KbrperlUszmmenset­
:ung Au! mole~ulaler, ;ellularer une! hia:h~·
mischer·5itene soil die AtioP3thc~lenese I'on
A:1lpos tilS I~: Ri?h':'ell des IJetabal sehen
Syncrlj:ns aufgekljrt \\'~rrjen uno (l'e Rolle

Impact 01 perinatal DutritioD on eaergy meta- - d~r ;vahCl1<lhrstlHe jJIJei Curel' clntersu:h-
~olisl1l and body cOlDpositiol in I.ter lite ," ,. ," Un;¡'!'1.1i¡o'..ntWldIUl13 und FurUi'lT' ...ilO Felt.
11,,:r,1I0n durln!l cllilcal pi'..:lses Gr eJrl1 cevelúp ",.:.-~ .:: ~:. _._ ..... iJe~:¡!'beWl:: 'F.-emel.l60 wlfd Grundl:;ge11br-
me'i' ,I·::ur.n::~s Ihe de,,"lopmcnt 01 dI, 'crCIlt O( .;:.~ ~~';:' .: ~:.. -:' s~h!!J1g tl~ toisll!hung\':¡n'~Glposil?S
sys:cmsand can therefore lead to pcrrron, ~.:.~ ~ t,:'. .-:.: -reú-,eb!:n.c'
mC!ñbohc cllan~es 10 later lite. Therc 15 sorne '-~~...~~: ..!.::~ ''':..~.. ~'. . . . ..
evl(\eoce lhal Ihl$ so caBed 'nUITl!lonal prO!llOlffi' - . - ,-,~:-: ;,-.;:.; 'l'I'i-r-'~':";¡",r:T.".~",,";"'-''''''''''''''- ~ .
mil1g' dUl1l1g felal de,,"loprnent mighl be ,nvul\-ed
,n Ihe increasi"9 ptevalcncc 01 otlcsity lO alllndus
trial c!)untries IntereSlil1ul·i. bolh malnutr:lion 0\
Ihe mOlhcr dUfUl9 Ule last trJln¡,stcr 01 prcgnal1C\'.
and intrcascd nutricl1l intakc 01 lhe oH~ng during
lIursJl19 can IIIcrcase rhe risl: 01 obesity. There is
evidenee that lO panicular. a Iarge and rapid
alCrcase in body wcight dur",g lhe carl-¡ poslr,atdl
perlad is a ns~ tacror lar devcloping obcslty In
older !O elucldalC possible ¡ilysio!ogical mecha
nisms. ,'..e sllldied me impact 01 pcrimral nutrirían
on dC1cloprnent 01 cnergy mctabolism JIld body
composilian In two dif1erenr Ial moocls. .b.s ouliined
bcbw. our data prov<de CIIidencc Iha! tl1c marcrnal
die In the prenatal periOd. spcciheally a h,gh·
protein diet during pestarion. rather olan Ihe
pJSI!klral dler of Ihe OftSprlng while be!ng nur;cd.
leads to ckvelopmem 01 obesily in later life

In lhe ra: mOlle!. .1 has becn shown thal nutritional
programJ1l1ng by Iow matCll13I proteln rntake during
!Jestatioo rcSlJhs lO i"lra utCfinc growth ~S1Jiction

followed tr¡ mNabol'1C d',turbanccs, which lO turo
can lead 10 hypcrtension an<llnsulin rcsistance.
Almough lhe/e 15 sorne cpidcmiologlcal C\;dence
mar hijJh prorein Inrake dunng early d.;velcpmenr
might al50 inlluence lhe larer devclopmenl 01
adiposily. dllect experimental evidence is sllll
lack:ng. Therelorc. wc examined whether high
dietarv- protelo e¡¡posum in utero and/or during
postnatalllfe affects adiposity {Fig.l1

lB



E~rly postnatal over nutrilian IPNO¡ inaucad by
r~lr icring lirtel Slle in mts leaos 10 InCRascd body
we.ghr and bady fat in tater life FNO rats are used
as an animal model 01 moderate obesity and ear~1

hyperinsulincmia. We inveSligatcd il \he increased
aQ'posily coulo be due lO dccreascd ancrgy
eXDCllditurc. Male new bom ralS wero raised 111

I.ners 01 two iSl.I or lwelv!: pups INLl. weaned at
4 wccks of age and subscquently fed ad libitum.
Body welghtlBWI was recorded continuously untrl
12 weeKS 01 age. Oaily energy inlaKe. total daily
energy expcnditUfe (TEE). alIÓ body 'composition
;vere measurad alS. 8. and 12 weeks 01 age. SL
mIs displayed increased BW compared lo NL rals
from weeK 2m 5 and again frorn week 101012.
lean body mass. body lal and protein contento and
TEE were incrcaseo In Sl rats al ",cck 5. Thc Silmc
linear corrcjation dcsc"bed the retat10nshlp
between BW ano TEE in Nl and Sl rats. Al week
8 and 12 no diffcronces in Cllergy rnclabolism
could be lound. L'Iltlotallat content was hogl1er
in Sl Iills al WeOK 12. Energy b.llallce. 1. e.
assimilaled energv IToInllS energy expendlturc. d,d
nal diffcr in SI. and Nl al any tirnc.measured. Wo
conclude lhal atthougll PNO rals display rncrcascd
ad,posity in early life. energ'{ metabolism in laler
Irle does 1\01 scem lO be affecleo sigllificantly.

Two l¡rOUpS al fem~le rats w[:le maled and pail­
fea isvca!oric h,gh prote;n {.1:)''' D'ole:n. f;P} or
adeqlk1l<: protclr {20% prmc:n: AP¡ drels
lhroughou¡ pRgnancy Tho male offspring were
suckled by fostcr mothers palr fed tiP i)f AP d:c;s.
re5ulnng in tour prenatal! poslnalal groups (A?
".P. .AF H? HP A? HF HPi SutJseQuenrlv. !heY'.'1ere
palr fea !he same aicls tr,cir nurses haa rccei'/cd
aunng laCt2tlon, untii 9 we~ks 01 ane. SlIrprising'Y.
tiP oHspnnq had a redur.ed b:rth w~ighl HP AP
rols had a /llgher body wcigfil t1',an A? AP conlrols
If1'Neds 310 6. in cúntras; lO H? Hf' Prenatal HP
exposure rcslllled in an increascd 100al and rclal~'C

fat mass Jnd decrcasC(12ncrgy c1.~nditurc in
I'..eek 9IF:g.2). Postnatal HP alane had no significant
effrn;t on body composition or metabolic rale.
Thcrrlorc. prenatal exposure lo a h,gh p<otein le'iel
se~ms lO reprogram body w~lqht ano energy
homcostaslS.

seir ~onnte rv'jnn:iche nellJeborene Rarten
wurijer Gélll~ 10 VV(¡r~en ',:>n 2 {SU odel ~ 2
INU Tieren au'gezaJer. N.Jch de'e Absellen
wurde I~ Aller Io'on 5. S uno 12 Wocher, ole
KbrperzusammcnsetzuoJ und der Energ,eu'7l'
sau IEEi gemessen. SL·i)anen haller eio
erhohtes Gf)I"lchl van Wacha 2·5 und v:iecer·
lIm von Wache 10·12 Fettfrele Kbrper,~,zsse

lInd Korperfett. S:Jwle TEE waren hjher hel
den SL·lleren im Alter ,'on 5 Wacl1en lEE
wur:le 111 aLer A!tersgrupper; be: SL unc Nc
dutch diese~be IlI1eme Korrelzllon beschrie·
ben. 11, Alter \'on12 Wochen v,¡¡ren bis zuf
ell1enle::hl e/hohten Fengehalt bei SL ~elne

Unlerschiede lWlschen SL·uml Nl·Tieren
mehr lU fincen Daralls schlie&en 1'.'11. d3SS
die pcslratale Uherernthruno ~elnen

iungfrist.gen ::IIf1l1SS aul den Energleslcl;·
wechsel im spáleren lelJen hato wthrend
pHinutale El11ahrungsellllJússe offens,chtlt:h
langerfrlslioe Auswlr~ungen hallen kOIIl·,en.

élefunde d~zu. Wir ¡muen caher a,r, 8allen·
1110ciell untersuchl, welche mel,:bJllschen
AlIswirhlllJen eme erhbhle Prolamzulur.r
pra· und/oder poslllilla! hal iAbh i j

Weibliche Rallen WUI den \'erpaart unj
enlweoer mit Hochprcleln-Dial (HP = 40 c,

Protem} ocler Norrnvl¡lIcteln lAr = 20 q;
Prateml geltillerl Ole Iminnlichen Nach~a'~'

men wurden nach der Geburt van Müllern
gesaugt. die elltweder HP- oder AP·Dibl
erh,elten Damlls resulllerlen 4 GrUm)En mlt
llnter:d1ledllcher Oiblllfa· und poslllalallAP·
AP. AP·HP. Hp·AP. HP·HPI. Ole poslnalalen
D,álen wurden bis zur 9 Woche beibehalten.
Uberraschenderwelse hatten die jungen von
HP·Murtel n ein reduziertes Gebul ts~ew¡j¡t
HP·AP·P';¡llen lelgten van der 3 bis 6 Wocha
elP erhohles Kbrperge·.·..icht. IIn Gei]ensatl
ZlI HP·HP·T,eren Die pranvtale HF·Expasillan
re>u!t;erte llldem in einem erhóhten ~;orper'

fellgehvllllnd ern!edriglem Energielllrisall
¡Abb 21.

~Nperfertllehalt ,1 body fm Enel Jieumsat? ,1 Eneroy Expenditure
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IIP HP fIP HP postnatdl i\P HP f.P HP

Abbíldung 2
K~rpertetlgeh¡¡1t und EneroieumSdtz von SWochen alten Ranen. die pr~· und postnatal Hochprorein IHPj
oder Nonn¡¡lplOtein(i\P) emiellen. Eine pr:in¡¡t¡¡le Hochproteinzuftlh. fühlt lU eilem embh/en Kc,penettJnteil
und erniedrigtem Energieverbr¡¡uch im fllter van ti 'Nachen.

Diese Ergebnisse deulen daruuf hin. dass
elne pranatale Hochprotein·Zufuhr lano
andallernde Auswirkungen auf dus KÓfper·
gewicht und die Energiehomoostase hat.
Pastnutale Überernahl ung (PNOI. verurs3cht
dlifCh Redllktlon der WlIrtgroBe wiihrend der
Luktutian. Whrt zu erhohtem Gewicht und
Korperfetl PNO·fl<¡tten dienen als Modell
für moderutes Übergewicht lInd Hypennsulrn·
amie. Wir untersuchten. ob ein verringerter
Energieumsatz Ursache des Ubergewichts

Fengewebe als Ihermogenes und
endokrines Orgao: Aoalyse van
GenexJlression und Fellgewebe­
Sloff1l'Jecltsel in vivo
Frauk.e ManIS. Sléphane Boeuf.
Michae/8oscf¡mann

In denletzten Jahren hal sich herauSJ]estelll.
dass Fellgewebe nicht nur ein puSSIVeI Enar·
gie:;peicher ist. sandern ein Organ. das eme
altlve Rolle im Energieslaffwechsel sp<ell,

Adipose tissIIe as lItemogeaic aad eadoCl'iae
IIrgaa: _tyse uf IHa axpranloe ..11
adiposa tis.a metaboli_ ¡a riYo

White adipose lissue (WAD is not only a pass;"'!?
energy·storing organ. bul il contributes attiyely
lo regulatían of encrgy metabotism by secreting
numerous hormones and signal molecules. In
addition 10 ltte welHmown WAT. Ihere is a second

Ci'.I Figuffll:
. 80ttt fal arrJ snergy tvtpeIllitrl8 iflB-'N88k:-D1d

raes 81lpOS8d 10 rJiffemnr kMJIs ofdi6tary protain
pr6llata/ly DI posrnaraJly. Data are f118d1lS ( SEM)
Pr6llata/ high-protein (HPJ exprJSUrB fflsu/rM in
irK:feassripropoltion ofbody fat and ti6creased
fJfl&fgy ¡npendirureal8~ o/aga AP. normal
prolBin 18V8f .
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Genes with a higher explession in ",hite lexplession WIB} and brov", preadipoC'/les
(e,plessiofl 8!"\I). respectively.

struc ltlle 2.9 fibronectin

2.3 alpha aClinin 4 ('\ctn~)

lusalZlich analysierten \l/ir die Expteosions­
Pralile dleser Gene w<ihrend der Adipocyten­
Dilferen¡ieruog im Verglelch ZUf Expresslon
im weiBen und bli1unen Fettgewebe in vivo,
Die Expresslonsmuster tn lellkulturen \Varen
lelcht verschieden van denen in VIVO, Es zeigte
slch. dass wei~e und braune Preadlpocyten
dlllch die Expression besllmmter Gene unter­
schieden werden kiJnnen, wollel die exakte
Rolle dleser Gene im Fettgewehe noch
etablierl werden muss (Tilb.1)

lherm8genese 1', brauncr. ~ellJewebe

l¡¡nll die r.lltwd!ung \'on Ubergewdt be
verschiedenen Tiermocelier. \'erhinaetr.
Der erwachsene Mens:h halnur wenlg 3AT
ubng. eine mjJliche Neure~rutierllng bnllle
je,jach ein \Veg sem. llm Uberge\':!Cht lU

bek¡j·npíen. 9,shcr isr wcnlg bekannl U!JEI

dIe genellsche KOlllrol:e der Dilferenzierung
uno Determinlerung ,'on brauner. rettze!l:lIl
WII hatten dahel zum Zlei, G€r.e lU

ioenlilizieren. dJe dabei relevan' sm:l.
Dieses Projel:t \wrde In lusa' ",enarbe,l
mil D, Milrtln Kl,ngenspor {Mmb\Hglun:1
Dr Jaali KelJer (Wageningen. Hallan:!l
durchgefithrl. Durch die Anwendung der
Memode der 'represenlatton¡¡1 dlflerance
analysis' komblnierl mil elne:n Screenin9
auf cDNA-r...1icIOJrra:ls lannten wil insgesrll
12 Gene Identlflzleren, die tlnterschied:ich
in wel!Sef und brellnen Pr~adipa~yten

eXllIImiert werden (lab 1)

hepillOCellular carcinoma associated protein IHC!.P1

comp/ement factor 8

Ne.:dín

2_2

2.0 new (826!

2.1 mem~r;din IMOC 15 gene)

Z.1 Vigilin

2.1 s!Tlalf nuclear ribonucleoplolein pol'!Pepljje A {SI1IP¡¡j,

8.9

unknown

transcl iPlion

CGmplement

J.5 complement componenl CJ

3.9 complemenl componenl e2

melot>olism J.9 delta-6·lau,·aci:! desalurase IFrJJSOli1

Mlt 12 Wochen \Var die AGT-&pressian
in beiden Geweben verringert. Die ATl-R­
E.<pression mit 12 Wochen war nur in der
Leber verringert Postnalale Uherem¿¡hrung
halte keinerlei Einfluss. 1m Alter van 24
Wochen war die AGT-Expressian gró~er im
epidldymalen els im stlbklltanen WAT W,r
schlte!Sen dmaus. dess Alter und Lakaltsation
des Fettge-...·ebes eine graBere Rolle fur die
Genexpressian VOll AGl und Alt-R splelen
als eine kurze Periade der Überermihrung

Tabelle 1 . .
Unlerschiedliche Genexpression in weissen und blilunen p,aadipo,,1en: S.e unlerscheiden slCh nur 10
del Expression \on v.eniJen Genen. die strukturelle. merabollsche o:!er noch ",ellgehend unbe'annte
Funklion haben.

zB. d¡,rch die 9;1dunS van einer flelhF von
hx"'onen und Signalstoren. luda,'11 exisllcrt
neben dern lJe~ilnnten ,',ci'1en FetlGew~be

¡WATI auch oas bl~lIne Fen;¡ewebe {3ATJ.
dJS bel Klei"s3uQelrl unj Ne~~eborenenOrt
der W<inncbi'jlln~ ist. d h, In- Ge~ensJIZ ¡um
WAl niehl Energie spedert, sardEIfI Energle
verbr.Jucht Mil verschledenen melhadischen
Ansat:en unlersu:hten w r die alrelsabhan·
gige Genexptessian I~ WAl und velsllchter.
(er.e 1lIIoentll¡¡ierer, die bei IJer D,tferen·
¡,elllflS \'on bli1l,nen Ad'pocylen eine Ro!le
sr,elen Das Renl11-Anglotensin-Svslem 1m
WAT 1st mvolviert In Adi[Jocvlen,WJchstum
und Diffel~llZierung Wir haben den Elnfluss
van Alter, Gewlcht. Kórperfett, lInd Di<it aul
die GeneXpresslCJl von An~iJtensino~en lAGTI
une ArGiotensin-ll-ly[Je-l-Rezcptor I.ATl·R¡
irn ep,dldymalen WAr una del Leber von nor­
~;:¡lel1 und PNO-Rattan {s o! im Alter von 4.
8 und 12 Wochen unterollcht.

· :'<; of J~lpOS~ tlSSUD. I.C.. blOwn ad';los~ tlSsuC
I[:,\T). wh'c.h i$ trie source 01 thermollcne$ls In

!.mall énel in Ilewbc.rn mémmals lIS lunellon is
t1lC'efore tlle Oppo!-il(' 01 WAT. I.C ener!!; ex~n
(htcrc If1st~ael 01 er"~rgy storóge. USlng diflcrcnt
met~oOdologleal apP'údchcs. \Ve e.amined the
llnpacl ot age on g~l"1C cxpr::;sSIl)n ano rfled lO
IOcnnfy ~n~s Ilwolvc:d 111 th~ dlHercnriJ 'O! ot
brown prcadlpx\'1es.

Tab161:
DiffBr6flt/y expr&SS6d gl1fl6S in lMIitB and UOl+1l
praeadipocytss. Th6 diff8rIHrBS are only in ths
exprBSSion 0/8 fB'N gBfleS ~th struetural.
metalJolic, or l.fIblown hlJctions

Th~ adlpúsc l/SSUC rcnln angiotensln svslcm !1JS

becn lmplicated in the rcnulation 01 aaipoCVle
9lowrh and diftcrenliatlon We sllld:ed Ihe inllu·
enec 01 ane. body wClghl. boo, tat anO ilS an31·
OIlliCJI 10C3Ii.ation, and dicI on rhe eX¡Jresslon 01

angiotensinogcn (AGn and angiolcnslfIlI typc 1
(AT I J receptor genes 111 cpididymal WAl and liver
01 r.omlal and PNO rats {see ab-ovei, Gene CJ\pres
SIGn ;':as mcosulod al lhe age 01 '1. O. and 12
'.Ve~ks by real lime RT peR. Al tl1C agc 01 12 wccks.
AGT C'xprcssívn was slgnlflcóIlttt decreasc'd In
bnlh ri~'illes. Furtl,ennvlc, e~prcssion 01 lhe ATI·
leceprJr 9(·ne was si;Jr"ficam y de¡;r~s.xt In lnier
bu! flOr in WAT al 12 wccks 01 ihJe. Posmatal
ovcrfredlng had no efleCl. At !he a~ of 24 weeb;.
AGT exprcsslon was s;gnl'icanl~1 grealer in
epidldymal than in subcutaneous adlPose lissue,
\\!hereas no site 5p!Xiflc differenccs could be laund
101 thtl ATl rrn:eptor. We cOllclude mal age and
e1epot'5pcciflC mcchanisms are 01 more Importante
101 the expression 01 AGT 300 ATl-rc.:eptor genes
durinfl rhe first 12 wccks 01 agc lhan ashOl1 period
olovcrfccding.
BAT lhermogcnesls can pre\-cnt lhe dC\'clopmCflI
01 OboSlty in cortain rollenl modcls: hOl'!evCf. lhe
adult human has only very linio BAr. The recruil
men¡ 01 BAT preeu¡S¡lI celis could !hererore be

envisaqed as a means 01 fighting human obesity.
So faro ~ot mueh IS ~ntW..n abool the genetit control
01 ¡h¡o diflCfontiation and dctermll1ation 01 brown
prcadipoCYleS (nAOs) We tllC,relore tncd to ider.tl~{

dlfferel1tially e.presscd genes iñvolved in brown
and ,\!h'te pAd developlIlont. TI1IS sllldy was por
formed in collaboration wnh the groups of Or.
MilHin Klingenspor {Marburgi and Dr. Jil3jl Keijer
(WageningCfl, Hollandl. Using repl1lsentational
diffcrence analysis and cONA microarray screCfling.
we identificd atotal of r.\leí\'C genes sho·...'Íng
differentlal e.pression in white and brown pAds
nable 1l, The eJqlrCSSIOfl proliJe 01 those genes
was analyzcd during preadipocyre differentiatlOll,
and in vrvo in comparison 10 rcferences genes. The
exprcssion pattcm in vivo proved somllWhat
dlflerenl trom the CJ<prl)ssion pattern during cell
culture. We conclude lhat brown and ....'hito pAds
can be disllnguished 11{ oxpressiOlllcvels 01 sC\'eral
genes. confirming lheir diflerenlial detenninaliOll.
A possible role 01 tIlese genes in lunctiooal
diflerentiation 01 brown and \\!h,te adipocytos
needs lO be established llab.l}
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Norep inephrin-Transporter-Funktion
und autonome Stoffwechselkontrolle

G€netische Varleb iitiJt und lahlreiche
Medl~alllente beelnilussen aie Funl:tlJn ces
NaraOlenJliIl·Transporters INóTi, wobei (Le
Konse~uenzen einel N::T·lnhib,eflIlIQ fUI den
Metabollsmus naeh weitgeheno unverstan·
den sllld Wir haben einen Versuch an15
Gesunden durchgefl!hrt. die entwe:!er 8 mg
des selektiven NET·lnhitlitors Reho.etln oder
Placebo erlllelten. Energleumsarz lEE) und
Su!Jstratoxldatlan ISOi wurden vor und
v:ahrend IntrJvenoser IsoprotelenalilsJI·
In/usian miltels ind,rekter Kalorimetlie
bestimmt. Der WAT·Metabollsmus wurde
durch eine ".kradlalyse vor und wafHen:!
iol.aler !soproterend·Parfusion untersu:ht
8~SOlel tE un:! SO unter Rel10xetin un:!
Placebo unterschieden slch nlcht

EIi Abbildung 3
EnergiellnlsaumeSslln9 am Mensch~n

•
t.;.,

jei 1 ita ';n n 'so \..'¡¡¡ jEI:: n Vanrerr une
:ra¡,en SJWJh unter Reboet.r ¡J,S ¡Ju:~ mit
p acehe erht~t J.e Ke~,.erh\'cratJx.:!~tIJn

",al unter RebJ"etin erhoht B3S2lel une
ls:rstl!TiUllertel alutiluss 1m Feltgewet-e WClr
~r.ter Rebcxetir el\<,;a c.a:h elhJht. Zdern
wal der Iso·stll~,ulierte Glucosesto'fwe;hsel
ura die lpidrncbi!isallon untel RebcletJr
kons:stent elnjht
Wil s:hl:~gcr, aJr~lIs. CJS:; elne aklrtc
N:T-Inh:bierm~ die GlucoseoufllJl1me
un:! 'o~idoliOn 1m Fetl~e\\'ebe erMht.
Wahrend die Feltrnobil:s~tion ell1ol1t '.'.'Ire,
1St die e,'odrenero stilTrulierte llpld·
o.idotlcn elnledligt Dieser Elfekt bnn
I1IWt duren elMhte syst~mis:he od~r

IJk¡,le Ncraol enalm·Konzcntratlonen
erl1Eirt \\':Jrjen. sor.derr wahr:ichelni¡ch
oUlch eille Sensllil'ielullg des Fettgewebe:;
!::.e~enubel ~·adrenerger StlmulJtion.

_-" .k

Norepiaephrille lraesporter lunctioa
and .utoannoic coatrol 01 melllboliSlll

Gcnel¡c va!lablllty. numcrous mcdicat:ofls.
and sornE l:tlci! drugs tniluEnce norep,ncphl,r.e
transpor1cr iNEn function~ ho\-vc\"cr, the metab::;lic
consequcnccs 01 NET inhib'lIon are pwrly
undersloXld \'Jo performed a randamized, doub!c
blind, c'oss o\'cr tIlal 10 15 healthy sub¡ccrs ,',-ho
inn:2STCO emg 0'( thc sclcctll,'C NET mhibl10r
rcboxc!me or placebo (flg 3~ EI~:)I~Y expendlturc
(EEl and substralc oXldatlon rates (SO! \Vere
dctermined by indire:! calonnletry betvlc aftj
during IntravOnOllS infusion 01 isoproterenol liso).
Adiposo tissue metabolism was stud,c~1 by
microdia~isis bctore and during local isopcltusion.
Al rcst. EE and SO did not dltfcr bc!',":c..'!1 rcbclctL1c
and placobo t.catment. At 1 !Ig/mlll ISO, EE was
sigl1lficantlYlOcr casad in mcnl t 15%) and wOl11en
{+20'lól wlth bcih rolJol.ctmo and placelJ.J trcalment.
Howevcr, carbohyd¡aTa oxidatlon rate ..:as
signlliCantlv h'!lher with rebo!<elllle only Baselinc
and iso·stimulalcd adiposc tissuc b!ood f10w was
inueased approl<imately 2·fold with rcbo.etine
fer1hermole. glueose supply and mctab:>lism as
wcll as lipld mobiltzatloo wcre conslstentl'l
stimelatcd in adiposo tlSSUC under mboxctine
cOOlpared to placeb!>. Vio ooncludc !hat ~=ute NET
inhibilion inercascs glucosc Uplake and mataboli~:n

in adl¡xlsc t1sslU1, Whilc liptd rnobilizatloo i~

inCfcascd, ovcralllip,d oxidatlOn is dceloascd
during beta adrereroit stimulaltOn. This effecl
camat be explained by Incrcascd systcmlc or
adiposo liSSue norcplnephflne concentrations.
Instead, NET inhibition may scnsltire adiposc tlssue
to beta·adretlCl1Jic slllT1ulatlOll

a Figure3:
MeaSulIll1l6nt o,energyexpenditure in humans.
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Klinische Ernahung

Oepartment of CI:nica: Nutrition
Hcac: Pml Dr A~órr"s F h. Pfr,f~cr

DiE AbtedulIG 1~llIlis:he :rnilhrung IK.E;
befasst sich ITlit ,Ier Rolle nahrUf1]Sabhilngl­
ger ~;Ol, 1J1IlEnten In der Pathogenese cer
h<iufigsten Z,v!li5<ltIJnshanl:t1eilen G~nel:>ch

¡Jfo~lammielt sche,nt 2.8 Ijherge\':I~hl jie
Konstellatlon des Metabol!schen Svnjr3ms
(M ESY) Zll el:eu~en. Des:;en Kornponente"
besdueiben elllen hzu~lgen CllIsler van
Risikokomponenten. die die Grundlage iJr
AtherosklelOse. TI·¡rZ·Dlabetes und zum".cest
einige Krebsformen bilden. Nach der WHO­
Deflllilion :ahlcn da:u: geslol tel Zuclerstafí­
wechsel. ,entrala AdipJsltas. Oysllpiliilmie
1M niedrlgem HDL ·Chale:;terln llnct el hóhten
Trlglyccrrden. Hypeltonie. MIlloalbllmlnlJlie
und Flbrinolysestbrung. Ole Aufklanlllg der
Mechan,smen des Metabolischen Syndroms
bietel Gen S"hlussel IUI gezielte Prav~ntlons'

strateg'en urd steht deshalb 1m Fdus Ul1S8rer
Studien

aueh ant'ztherJgene Elgecs:haften Zl. be­
sltzen In KooperaMn mit der Abterlung
Epljem:ol.)) e wurde die Bedeutung aes
Aj p~nectinsprc>pel.t \" ir. oer EP:C-Swdle
ols Varhelsa~e¡Jarameler fur das N~uc.d­

Ir=t;Jf, e1f1=S Ol3hete> me'lltus untersucht
Es :elgte sd. dJSS AjipaneClin ein starler
S:hLtz7a~ICI gegell den Tv¡:;-Z-Dl3bete5 'sI.
\Vlr sllchen na:h SIr<!tegien. Ad,polle:tin
III erhbhenllnc vem'Enjen es als 8.omarkel
Tatsachli:r zelgt slcil. dass Adlpxecrir. cl1r:h
Irsulir. gesenkt \-'.Iird
Dies bnnten wlr dllrch InslIlinmfuslonen
hei lnn:;tc.r.lem BllIllucker olrekl nachweisen
Oagegen henen FetlinluSlonen. elle emen
stm ken Anstleg frelel Fettsilllren bedin]en.
kemen Eir.f1uss Bel Mens:hen m,t hcher.
Ir.sul nsplegein 1I1131ge eil1er Insullllfesistenl
sinl;en die Acti¡:,onectlnspiegel. wle d,es alich
bel Typ-2·Di,lbeles beoba"hlet wlrd.

Thc Dcpal1mcnt of Cllnical NUTf¡flOll j¡Wc·:itigate3

Ih~ loie 01 nutrient dep~ndent la:tDfS in tr,e
pathogelksis ot mal(\[ disrases o: industnali¡:'11
countries. Dbesl'" appcars to be é c~'Hra¡

car.stellat'on inducing th~ eOOlp:;~cnts of tr;c
metJ~ol:c syndrolll2. ":hich mcluC~s im;xlltant
gcnalie effccts. TIl\l mctabohc syndromr dcserb.ls
Ihe freQuenl eluslefll1g of lhe risk componenls
.....h,ch pm,ide Ih~ common soíl roc a¡herOSl:icrosis.
l)'pe 2 diabetes and a: teast sC\~IIi'PCS o! cancel
Tlle m¡;laholic s"yndIGme. as ddineo by lhe WHO
(ZilTlrnct & Albcl1i. 1998). il1cludes the lollo\\l'n;]
componcills: dlsnulJco glucosc mNaboll5lTI. c(:flual
obc~lty. dyslipiécmia will! 10w HDl chJlestclQ1
and rais(;d tnglYCerides. hypcmnslOl1.
mlcroalbuminuna. and dislurbcd fibrinolysl5. A
IlcUrr ur.drrslamhng of Ihe mechamsrns ellwmg
Ihe mrtal)l)lic syndromc v.ill olfer a kcy lar targetrd
st¡¡¡legles 01 prc\'eIIt1On. Tlle locus 01 our stuoles
is tIl:lt"efOle an \o1ldcrstanding DI tilo!", mcehal1lsms.

Geaetic: .1Id biDIDgicel _kers of tite
metallolic syudrollle

AdiponeClin plasma le\'els i~.g/ml)

nach AdJlIstierung fur Alter und Geschlecht

Abbildung 1 ..
Miponectin s.:hUt.."1 "rlyp-2·Diaberes: ¡e hlillel :lie Mponeclill5pie:)el sin:!. :!e:;to ~erin~e< ¡SI :las R:SI'o
ti" :lie Enl,,¡dlung eines TYP·2-Diabe.es - Daten aus der p'ospek¡i''Bn EPIC-Pnlsdam-Studie

23'..

Adlpose lissue 3ppears lO regula le n1atabolism
by reledsing free tany aelds and celiain signaling
moll)ClJles. Adiponectm represenls such a signa l.
which is exclusively produced by \vhite tal.
It appea~ to regu1ate insultn actiOll in liver and
musde ando additíonally. it has anlla¡hcrogenic
properties lo cooperation witll the Dcpartrrn;nl 01
Ep·demiology. we performed a prospcclive ncsted
case·control sludy w,thin Ihe EPie Sludy
inVllsligating the predlclive value 01 adlponcctm
forlbe risk 01 type 2 diabetes.tndecd. adiponcetin
turnad out lO be astrong protectivc factor againsl
typc-2 diabetes. We are curreo!1y scarching tor
slioltcglCS to incrcase ddiponeclin. which 's used
as a biomart.er. Thesa investigat 10I1S sf\oy,¡cd that
adlponeclll1 1310wered by insuhn bul nol by latly
ac,ds. This was dcmonstrated by hvperinsulinacmic
euglycemic clamps In lhe prescncc or abscnce 01
additional inlusii>n o! fal. This implles that el!J\'ated
levcts 01 insulin as abserved in tIle metabolic
svndromc IV1l1lower thtJ levels ot adipolltlcun.
which is indt.'Cd obsetvt.'ll in IYpe-2 dtabelcs.loss
01 y,-eigllt led lo amat1:ed increase in adiponcctin
in morbidly obese patienls [hat wcre treatcd by
gastric bandll1g to Iower their body mass index by
approximalely 15 po:ntli slarting wilh a BMI 01 50
la sludy in cooperat>oo with Pro!_ Schernthaner.
Vienna~ Currently I'if) are inVllstigating the elfeets
01 poslprandial rises in insulin on adip¡¡nectin tn

patients with carlytype-2 diabetes. foods wilh a
lowcrglycemic index might be favorable by avoiding
eXlensivo suppression of adiponeelin due to a
reducc:d release 01 insulin.

Spranger el al. Lancet 2003

Eine Gewichlsabnuhme flihrt dagegen zu
einem Anstieg des Adlponeclins. lilas IVlr
auch bei massiv übetgewichligen Patienlen.
die durch Einsall eines Magenbandes erheb­
lich an Gewlcht abnahmen. sehen konnten
(in Kooperalion mit Prol. Schernlhaner. \'VI en).
Gegenw<irtig unlersuchen wir die genauere
Wlrlung van nahrungsinduziertem lnsulm­
anslleg auf die Adiponeclinsp¡egel bel
30 Palienleo mlt friJhem Typ-2-Diahetes
Nahruog. die einen geflngeren Insulinanstieg
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Bio- und Genmarker fúr das
Melabolische Syndrom
Matthias MlJhlig. Joachim Spranger.
Martin Os/emof(

Fettgewebe regullerl über Produkte Wle lreie
Fettsaurenund Botenstolfe den Stoffwechsel
Ein neu beschriehener Botenstoff. der aus­
schlieBlich aus welBem Feo stamml. ist das
Adiponectin Es scheint die Insulinwirkung
in der Leber und im Muslcel Z\J regulieren und



Thc role 01 gene,ie _.r¡¡¡rolS as representc-d try
single nucleol,óe polV!JIorph:sms (SN?sl,"
predlCtll1g the nsr. 01 obesa,. !ype 2 dlabet~. aná
atllDr dlseases rcproscnrs anotller locus 01 Qur
inrorests. Prc/lmUklry lesul:s shO'.v thal a speclflC
haplo~¡¡¡c I':¡tlun tilo adrponccnn promotor aliccIs
Clrcuia:lflg levcls 01 ad:ponC::I'r. and me, dlclebv
have a suong cilecr on lne rl~~ vI d;aberc~ as
modifled by obcsi~i.

fat c.clls a!so secrete substanccs whlch inerease
lhe fisk of tVDC 2diatle¡e;¡ Ah,pomesls arou;¡ing
i~tens¡"'e InlereSllS dial a suOc!mlCal inflammall~
ineceases me nsk 01 tyPol 2diatleles_ Malicrs 01
inflanlmation such as e'reactIVe prolell1 (CRP) are
known ro be eloll\llod pnor lo do\'o!opmenl 01 typc
2 diabetes. Thls mél'/ be tr¡gnered by an inCfl)ased
e~pressiJn 01 pro infiammalOr( cytol:ines and by
'edllccd cxprcssion 01 an!1 Intlammat~ry evl0k'lles_
In ¡he fPlC stu<ly, W'C observ¡;d lh:;t !he eombmed
eiel'ation 01 interlcukins !l.) 13 and IL·6 wcre mo~1

val id 111 predieling Ole r¡sI; 01 lYpe-2 drabetos_ TI1I5

1Isk IS also linkcd to genclle varl3nts. y..hich ViC

~:e ~urrentiy investl!lallllg (Frg.lI. As dcscdlCd bv
o!J¡ers, Vie aiso observed ¡h¡¡¡ rNf « !tumor·
necrosis tactor «) IS elc••tcd 111 obcsc sub/cels
¡¡nd may prov:de a link belWecn obcsity and insulin
rc,istanec_ Howe-vcr. 111 contrasl to IL-l·¡i arod
IL 6. TNF-<t did nol cxort;;n rndcp,."'Odcnl CffCCI on
the risk 01 lVpe 2 d:abetcs.

dur:t' e,ner r:e'~f!~er 'g'¡lT':ls:hen !nGe'
vU',ve SI. bnnte atf :liesem 'NeJe \'JrteIUla'l
SE!!l \'Vellerh.n wird von der Ar!Jeitsgrll¡;pe
der Zusammenhan¡; lwis:her. Adipositns.
lyv·2-D1abeles une genetis:her. Verande­
I~nJero urtersueht. So leigen vorlil'. "JE
ErJebn:sse del Pro)ellglU¡;pe, d~s:; ern
besllln·nter l--f~pIJtyp varo Ac pOl1e:tin-PIJ­
ITIolor-SNPs die ¡ill:ulieten:lEn Adrp'-lllf.ctin­
Sp ege: beernflusst und dJjl.rcn e:nen
, assiven Einlluss ~uf c:~s BM ·abhimgiJe
Dia!JetesrisilJ hJt.
Fet1gB\.,.ebe selernlelt auch Substarl!en,
die merhjhten ~;onlenUat,onen \'ermutilch
lU e:nem erMhten DrabeteslIsrlo führen.
Derleit besanders :ntensiv d sl:utlert .....ird
dIe Thgorie. cnss elne chror..sche
Ent:iJndungsreJktion an der tntslehung
des lyp·2·D,abetes beteill~t ist
Entzi!ndungsmal kel wre , B. CRP sind au:1l
\'01 Auftreler eines Ti'P-2-Dlc.b~t"s erMht.

LUIJUU '

erhi¡hter D,~belesrrsll_~ ils:iJ:liert. Dies wir~

~lIch ourch iro:liviaueile Gerl'nrianten o:li·
filien, die I'.. ,r al:tuell unterslden IAbb2¡
Weitgrhin bnr.te I'or. uns gezelgl \Ver den,
da"s lNF-alplra insbes1ndel€ bei aar~.csel1

FillJenten erhohl ist une so eine Verbirdung
:wlschen A:llpaSrlJS unl1 Insulrnreslslenz
d~rstellen lannle 1m Gegens1t¡;'U IL· i 13 und
IL·6 ¡eigt srch al/erdrngs in unseren Unter­
suchungen I:em unJhhimgloer Etfel1 aul das
Di~bete$ri$lko. Ghlelrn isl ein ngu entdeckter,
appetilJegu'ierender neuraendclrmgr Faktol,
der v:;nv,egenj im Magen gebiloet wird
In Zusa'nmenalbeit mit der Abtellun;) Fllarma·
kologie (M. lschjpl unlersuehten WIf Mill:ro­
IEihrstotfe au! moglrche Efíekte iluf Ghrelrn.
Der Abfatl VJn Ghrelrn nneh der No fl:r.gS­
auinahme el s:hemt weniger dur:h An:lerung
der Irelen Fat1s<iuren beeinflllsst als vielmehr
dllrch den Insulrnill1stieg ills Folge der
Glueoseresol pt Ion.

e G

GhlClin is anovülncurocndocrine appetite­
rCiJulallng factor lhal is priman!v sccrc¡ed by
gastric cells. TogeOlolr ....iOl M. Tscl1<'lp, Department
al Pharmacology, Vie im'Csllgatcd!he role of
mao-onutricnts in modulating ghrc/in levels. In our
flrst invesligatrons. tIle post¡Jrandial decrease in
gluelin was primarllY influeneed by !he ¡ncrcase
in insulin r.ltner lhan by free fany 3Clds. The
conocclion betwcen glucosc absorption and insulin
inoease is !he sub¡cct 01 euncnt 1O\'CSlI!lallOns.

·174 C/G

...n~t"tc!1Dcga rgctaaa ~~;¡cg lcacatlgca..
e

Abbildung 2
Ein EihOhunn van Inledeukin b i" in :le, unters,'ch!en EPIC-Kohorte mir einem e,ilbh en Didbelesri,iko
aS'Oliiert. MÜ!Jliche Effe~le ~e:; éarge,tellten Inrelleukin·6-Ptomotor PoI)m:>lllhi"nJS aut da, Diaoete5lisiko
werden Jelz¿it untersuíhl

Disi:tltierl werden dre gesteigerte Expression
von pro-inflammatonsehen Z¡'tokinen und
eine I'errninderte Freiseuung anliinflam­
matorischer Zytokine wie Inlerleukin·6 (IL-61.
Tumor-Nekrose-Faktor·HNF¡'a/pha und IL-l13.
In elner Zusammenarbeil mit der Abteflung
Epldemiologre unlersuchten wir Laborpara­
meter des van diesel Ahtellung gesammelten
und charakterrsrerten EPIC·Kolieklivs und
fanden rnsbesondere eine l:ombrnrerte
Steigerung von Il-ll3 uoo Il-6 mlt einem

TATANF-kB

NF·ll6

Beslimmte Molelüle in der GefaBwand stel­
len Bindeglieder zwischen Ernáhrung und
Arheroskleroseentstehung dar. sie welden
dureh Nahrungskomponenten regulrert.
Proteolytische Systeme (Plasmrnogen-Akllvie­
rungssystem) und bestlmmle Adhásiompro­
teine sind hierber beteiligt. Die Interaklion
\'on Urokinase und Vilronectln mlt dem klas·
slscheo Gly\:otipid·veranl:erten Urokinase·
Releptor (uPAR) führt zur MIgratron van
\'askularen glat1en Muskellellen und stellt

CRE
••~ f
' ....1

NRO

tlP-1GRE,GRE,
Moleeules within the vascular wall !hat are
rogulatcd by nutrients appear to reprosont 3 link
bCl\\lccn nutriríon and a!herosclcroslS. ~ is knovm
that protcolytic systcms (plasmlOogen aenvator
systcm) and adhcsion molecu!cs p!él'/ a role in !his
(('!Jard, Thc intcraClion of urokinasc and vitrorwtlin
wilh the elasslcal glyeolipid·anchorcd receptor 01

urolinase luPAR) regulates mlgralion of vascular
smoo!h muscie eells and probablv infiUt.'f1C'Cs lhe
developmcnt 01 arheroselcrosis. The leam headed
b-{ J. Sprangcr obSO)rvcd tllat uPAR IS diffcrentiallv
regulatcd by insulin, giueose. ao<! v.:;rious lree lany

, aeids. further details 01 its metabohc regulation
are currentlv being invesligated il, vivo in humans.

. Glucose Ioxieiry relers lo !he pr..: "omenon that

Figure 2 :. ..
In /he EPle cohortexaminfld. a rÍS8 in interleuJdn.­
6 is associalBd with a :' :lher risk o,riabel8S. The

.. inrerl6lJldn·6 promotrJr polymorphism s/JUM! and
irs passibJe effects M Úl6 rist o, dialJetBs 81e

und81~f1Jdy. .,-': ..



vermutllch eln wiclillges BindcJ!ied tlei der
Entstehllng der AtherosUelose dar. So I:ennte
in Mzkrophauen dllrch die Arbe.tS!]ruppe van
Joachim SprallJef gezeigl werden. dessuPAg
durch InslIlin. Gluco:;e sowle geshttlgte oder
ungeshnigte Feltsilllren dilferentiellr egullart
wlfd; wciter emelebol:sche P¡¡f3~p-ter weden
in vive em Mens:hellllnlersu:ht Glu:osetexi·
lltal beschre,bt das Plwnomen. dass bel per­
sislierendel H\,perul,tamle eine progrediente
AlJnahme del Insulll1sekretior. lU beoba:hten
ist In der Arbeitsgluppe Oslerho'lIMohllg
konllle gezeigt werden. dass eine Reduktion
der Calzlum!CalmOdulln·abh<lnglgen Prolein·
Kinase·IIICaMK III-Expressionll1lnsulinom.
¡eller del Ralle zu elnel erheblichen V€I ringe·
rllno des Insulingehalts und der Insulinse\.re­
Mn fühn Der geringere Insulingehalt der
lellen lJegrünllet slch In einer vermlnderten
Aklivienll1g des Insu[¡n·Promolors und lolglich
einer verm:nderten Inslllin·GenexprE:ss'on.

Zell Erhbhle Ca" ·KomentliJlIOnen. wie sie
I.B clIr.:h chrcnisct. erhbhten Blutzu:ker aus­
gelos! weroen. Zll elller Abn3hme dEn CaMK­
1i-.!;}1ivilill. dar PCX-, .!;}:livil~l uno sclllleGllch
:u einer 'vefTingerung der Insulin·Gena>pres­
SIOO fi:hren.

Mechanismen der Krankheitsentstehung
dUICh Alterationen der Redox-Balance
MIC!;,le' Ristaw. Franl. ¡sI.en

OXldation une Reduktian sind grundle]ende
Prozesse im Zellstalt.ve:hsel. Sie dienen der
intralelluljren Signallransduktion :;owie der
Detoxlflzlelung van metabalischen Neben·
produkten, so~enallnten freien Raj,kalen
ojer reactive oxygen spccicsiROS¡
Die S, dung \'Gll ROS ist bel der ENste~,ung

van Krebsforlllen. Diabetes mellltus, ArErio­
stlelose. B!uthochdruck und Neuroder¡ene·
rallon betelllg!.

persisten! hyperglvcemle Induces a prQ9rcsSlvr.
decline 01 Insulin sc'tretion. The group of
Oslerhoffilv1e~liig demonslrated that a mduction
01 ttle e~prcs~j.)n 01 calcium!calmr,dulin dependem
protelfl krnase IIICaMK-ili in ral insuhnoma cclls
causes a dramallC rcmJctlOll al lhe inSlII',n conten!.
The rcdL't113n 01 ccllular insulin levels was due to
a reduced actlvalJon of rhe mSlIhn pro:noler and
a rcducúd insulin gene cxprússion This was
associatod with an almfcd re~ulation of the
transcl iprlGn factor PDX ·1, v:hich Dmds lO the
insulin prvmorer and thcrcb)" increascs insul¡r;
gene expression wilhm the cell. Tlle CaMK·II·
systcm appears to 3etiv3te the oackup product!On
01 insuhll needed tor prolongcd msulin secretion.
Srnce do....nregulatian of CaMK·1I is causcd by
p-~rsiS1ent incrcascs in ccllular calcium, as ,nduccd
by chronically elcvated blood sunar. mis mccllillllSlll
providcs allomcr hypotl1esis to explain giur.osc
toxicity.

Padlogeaesis o. diseases related
to alteratioas o, redoll,..1aboliSlll

Abbildung 3
Pan~'ea¡jsche Betilzellen de, MaLis: wiro das Gen tü, aas F,ie:treich-!lldxie-Prorein Frolaxin ausDeschalret.
so en!wiá.elll die Tiere einen Verlull an InsLilinsetrelion5kapa¡it~t una aaau,ch einen sleli~ prO!l,edielllen
Diabetes mellilus.

OXlilation and rcductioo ar¡; essemlal mcchanisms
mcellular merabolism. Thcyare involvcd m
intracellular signar transduction as well as in the
eliminatian ot free radicals or reactive oxygcn
spccies {ROSl gcoeratcd as side products in
melabolism It is curremly bel,eved \hal ROS are
involved iIl the pathogenesis 01 diabetes mcllitus,
atherosclerosis. hypertension. neurodcgeneralivo
dlscascs. as weil as cenain types 01 cancer.
The group 01 M. Ristow develops mouse models
10 investlgate th!Jsc c¡¡mplex associations.
To mis cnd. genes involvcd in the rcgulation 01
redox s\'Slems were ulactivatcd Í\;tamin Etransport
prolein. TIPl. sorne of them in conditional knockouts
only in Sp..'ClflC tissucs such as thc Ffledrelch ataxia
proteln. fralax·il1. Thc palflO!lencsls 01 redox relatad
diseoscs can be iIlvesllgawd in these physlological
modcls. Tlle dclction 01 the Irataxill gene
excluslvely iIl pancrealic beta celis CII tho mousC'
is associated with man.edly increased production
01 ROS in bela cclls and leads to a stcadily
progrcssive loss ot bera cells, rcsulting in diabetos
mellitus (Fig 3). In contraS1 lo other animal models.
this closoly mimics the development 01 type· 2
diaberes lFlg.~~ ft is qUlle possiblc mal lhis model
is patlJogenetiCally closely related 10 human type­
2 diabetes.
The role 01 oxidati'ie stress In man is investigated

. in parallel studies which are performe<! in the
_'Sicgfricd Thannhauser" Mctabolic Ward in our

associated Dcpartment 01 Endocrinology, Diabetes,
aod Nutrition at thc Benjamin Franklin Medical
Cenler In Ber1in.

11 Figure3 :. . .
Pilnl:mart beta cells ofth6 mouse: whsn th6 gene
for /he Friedreich l1f1I,ria ¡xotfIin" frataxin. isdeJ6ted.
th6 animal$/0S8 (/l6 capacity llJ $BCT8t8 insulin
and lIws d8velop a Sl88dily~ diabet8s
mellilJJS. . ,.

Fr,liu),jll­
Gio!ll

hiilll

HJtd,ill­
G~11

V:JrtkltlC.t.':t1

Die Mitarbelter der Projektgruppe Ristaw
beschattiQ€n sich mlt der Entwicklung van
Mausmadellen fül diese komplexen Zusam­
menhange_ Gene der Maus, denen eine FUllk­
tion in del Regulation des Redox·Systems
:\Igeschlieben wurde (Vimmin E-Transporter
Protein TTP. Friedreich·Ataxie·Prolein
Frataxinl, wurden. zum Teil auch gewebs­
spelif,sch. inaktiviert. Pathogenese und
pr~ventive lherapie einer Redox·lmbalence
kann an diesem physiologischen Modell
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Wahrscheinllcll führt die Aktivierung von
CaMK 11 in ~-lellen direkt ader ind,rekt lU

einer Attivierung des ~'lell'spezilischen

Transkriptionsfaktars PDX·l, welchel an den
Insulin·Promotor binde\, und so die Insulin·
Genexpression und Insulin·Verfügbark€lt
in der lelle elMh\. Die Aktivierung von CaMK
11 k1innte also einen"Nachschutmechanismus"
ansta~en. del eine Insulin·Sekret'on über
langere leit erm6glich!. Flir diesen Mecha·
nismus spricht die Erkenntnis, dass übellange



Abbildung 4
M1Iglichel Regel~Jeis lür die Enmehung :les Diabetes mellilUs.

¡/lese studles focus on IhD fom;anol: of free
raJicals assúC.lélCd w!th Iapio char'ges IP blood
SU(filr ami fre2 ialry a;:id3 as OCCUIS pVSlprand<lir,.
H'/perolyeem1a alid 11'{perlipidern!a inoucc arapld
formalion of reacti'¡e oxygen spccies tr,el are
gcnerated In meta~Jhsm. Thc mod'Jlatl04l 01 ROS
formaDon is oi gr~ot interest in lhe p.¡lI1Qgenesis
01 nutrrliOll rc\;¡red drscJses l<:cause they c3n he
influcflced by tllC choice of nutrrents cilnsumed
In panicular. fruil and vcgetablcs are ~nJ....n IJ

cQl1tain dnllOXldillllS. The consumpllOn of roods
wilh a low olycemlc indc. reprcscms apromising
straleov to prevent these oiseases. Sign311no
induced by oxidalive stress appears 10 ~l'Iolve

changes in Intraceilul;;r calcium ando particularlv.
!he acrivation of CaMK lIaOO prolonged OJ(idalivc
Slless due to hyperglycemla reduce insulln
sccrel:on The lescarth group Oslcmoff¡MOhhg is
CUllcntl, GCV'2lJplng amouse knockout model v;lt!l
a llSSUC spccif" kno-;kout of Cal''''K 11 to uwestigare
lhes~ rneehanisms in more detai!.

Metabolonlics - strategies to idellóly
boaltll-prolllllting 'ntllblllires

Fat. carbohydralcs. aOO proteln induce hom1Ol1il1
responses aOO are rnetabo!ized to products whieh
exert lunher aetions 111 thil organismo FOf exampfe.
the postprandial IIse 01 blood sugar and Iiplds
ir .r1t!ces specif¡e hoonooal and rretabulic responses.
Those are known to aHeet lhe nsk oí cardIO\'3scu!ar
diseilse. particular1y in lhe cunteXl al impillfed
glucose tolerance and dlslipidcmia. Thus. tlle
metabolic phenotype il1leracts strongly wilh the
eHects 01 nulricnts on the hcalth ollhe orgal1lSlll.

Apal1 from those macronutricnt aspeelS. nutritional
COIOPOI1CI1fS of frui!. vcgctables. and SPICCS are
known lo excrt Clncer eHccts on spccillC molcculcs
....1Ih,n the bíochemistry 01 lhe organisl11 and therclly
alter Iheir funct'ron. comparable to lhe aetron of
pharmacelIlicals Exarnples ar~ antio~ldants.

flavonoids. phytocstrogens. phytosterols. and
carbohydrates such as acarbose. lJery lillle is
kno'Ml about thtl bioaYallab~il\' uf sud1 moleeules
aher ingestion of lood al p1am n jin.ln coopcratiOll
wlth the Max Planek Institute tor Plant Generics
in Golm, we are currcntly establishing arechnique
to analyze a large number 01 metabolites in blood.
Tllese tochniques have beon established in Golm
10 analyze plant metabolites and have now been
adapted to rtle human situation This will help lo
identily biologically aVailable plant metaboiites to
allJW theír dclll1ition and further ill\'\lstigation with
regard to metabolic targcts and metabolic
processes aHecled.

a Ftgurs4
PossiblB reguJatory sd:emfl for developmllfl!

. 01 diabetes mellitus .:

unlersucrt \.·__"erden 8eisp elS'v',:el5e erz€u:jl
die UI1lErt{echung des 'ralzxir-Gel1s aus­
sc~: e[,lie~ 10 pankreztis:her Setazellen det
l...1aus emen starig progledlel~te ;:¡,abeles
r~ell'tus durer Verll!s! del Ir.se!~eiler iAhh 31.
del sieh im Ge;]ensat; :t: (JEn bisher iGen
h:rmode!len als oeuel physialagls:her
Mechan!s":1us herausslellt iAbb.41. F3rl1oge­
netis:he Parallelen zum Typ·2-0iabetes des
Menseheo slnd watusehelnlieh
Palallel LIJ diesen Fors:huogen irn Tiermodell
Ivalden io det kiiois:hen Ambulenz der KLE
im DilE, sowle auí der Sroftwe:hselstallon
'Siegffled Thannh.luser" ¡¡'TI Universitjls,
klioikurTI Benjamin Fli10klln in Serlin Unter­
suehuogen illl Entstehung von oXldatlvem
Stless im Mensehen dUlchge:uhrt Uns
mteressiel1 die Bilcuog frejer Radlka'e dureh
I:urzfllstige VeranderUl1]en des Blutzu:ker·
sp:egels sO\vie del KanzentratlOn ireier
Fettsauren im Sto!fwechse!.

Be; Hyperglykamie und Hyperlipidamie lallen
durch A1.llvlenung des metabollschen Umsat­
zes vermehrl ROS an. Angeslchts der mog­
Iichelweise zenlralen Stellung von R¡¡dlkalen
in der Pathogenese ernahlungsabhangiger
Er\.rankllogen ist deren Beelnflussung durch
Nahrungskamponenten von grogem IntC!esse
und unmlttelbar mit den belden anderen
Abteilungsschwerpunlcten verbunden. Auch
C¡¡MK 11 1St in die Vetmittlung von Signalen.
die durch oxidallven Stress ~usgelost werden,
involyiert und oxidatiyer Stress vermrndert
die Inslllin-Sekretion Anhand elnes CaMK­
II-K.O.-M¡¡usmodells sollln der AJbeitsgltlppE
OstelfloH/Mdhllg untersucht werden. welche
EfIekte eine Reduktion dC! CaMK-II,
EXlJfession in einem lebenden Tier. besonders
bei unterschiedirchen Erniihrungsformen. hat.

Metabolomics - Stralegien zur
Identifikation gesunrlheitsbeein­
flussender Stolfwechselprodukle
Joachim Spranger

Falte. Kohlenhi'drale un:! tl>'le.Se ':isel' cine
h;)[', OI1:lIe Antw;)11 aus une weroer lO 1,lela­
boiilen ulOgewundelt. die ¡¡uch eigene
Wlrkungen haben Beisp1ele sine der Ansueo
ven Blurztder t:nd SllItíellen nucl1 ~.':¡¡h::e;
ten. die aine Hormon- un:! Srcff-.'IIE:hsel­
antv.ort auslasen
Diese beeinflussen das Rlslko 11ln Gefar,·
erkrankungen besooders d¡¡nn. wenn ein
gestarter Zucker3tatiwechsel undiadel eine
Fettstottwa:h3elstbrllng besteht. Nahrun:¡s­
komponenten besonders von Obsto Gemí;se
une ~;ralltern haben dlfeHe Wrrl;ungen auf
bestlmmte Moleküle im Ol'!Janlsmus lInd
verandern deren Funktlon. ahnlieh der
Wrrkung von Medikamenten

Beispiele hierfür sind Anlloxidanzien.
FI¡¡vonolde. PhytodslJogene. F'hytosterole
Aulbauend ¡¡uf neuen massenspektro­
metrischen Screenrnatechnlken aus dem
Max-Planck·lnstittlt hir Pflanzenpl1yslologle
in Golm IOtrektor PlOf. Willmluer) arbeiten
wir kooperativ an der Allal\'Se I'On Met¡¡bo­
liten im Blut Die neuen Verf¡¡hren erlauben
das Erfassen einer Vielzuhl van nredermole­
lularen Verbindungen. und zwar auch yon
solchen. deren genaue Zusammensetzung
noch nicht bekanm isl. Die Slruktur kann
dann aber III einem zwelten Schrin ¡¡nge·
gangen werden Ole ¡¡kluellell Arbellen
et¡¡blieren zuniichst diese Technik. In n¡¡her
Zulcunll sall sie dann Zllr Identlfrlcatlon von
lalS<iehlich resorbiel1en Pflanzeninhulrsstoffen
und deren Melabol,ten vefWendel werden_
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Abbildungl
!,he.1 s¡¡bMllgi~e LeiS1l1n~S<1bnallme des Gerllchsinns . •
Te~t: Wdhmehmuno und Erkennung VGn 16 verschledenen Geruchen du,ch

3t3 oeulsche Prob.3n:len
S<hlu&faIJeJ unO: Die Fahi]lei! ZUl W¡¡hrnehmLlng un:lloentifik¡¡tian van G€füch~n sinl.r mil

/lInehmendem Lebensaher.

LJnd zeugll'on einer verzemen Wahr­
nehmllng des eigenen Verhaltens
1m zweilen Teilprole\:t slnd ElWachsene
1m Alter von 20 bis über 70 Jahlen aul
sensorische Sensllivilat (AttJ 1) LJnd Pttilerenz
gegeniobel Lebensmilteln IOnerhalb elner
Mahlzeil ¡Suppe. Reis. Keks) geprüll ;'JOrden.
Ole landestypische Esskultur erwies sich auch
bel iJlleren Menschen als vooangige Besllm·
mungsgr5[Se !(jr BevOlzugung und Ablehnung
von Zubereitungen, Speisen und KoslfOlmen.

Sensorische Physlologie und Nahrungs·
allswahl im hoheren lebensalter
Slephan Hoyer. Ulrilre Simchcn,
Hans-Joachim Franz Zunfr

De, '-':Jr: der EU geforoerte PrajeH Healm­
Sensewill mlt selnen Erl:ennlll'sSEn :],e
p.kzeptam einer gesundhellsibrdernden
:rniJhlllnJ bei iilterer Menschen erMhel1
oa;lI \Vira in versehleoenen .t<rba,rspakelen
lInlersucht, wie sl:h die sens:Jr!SClleló Oeter·
mir.anten der Kosll'VuhIIGeru:h. Ge~chmack.
Praferenz zu Lebensmill€:lnl mil dem Altel
verandern lInl1 oh unj wie diese Be;lehungen
InnereuropiJlsch diffelleren. 1m ersten Varha·
toen sine iJltere Men5Chel1 iI1 allen EU-L,indern
repr¡¡senWIII' naeh Ihler tlnslellun~ gegen·
über dern gesundhellh;hen Wert Ihler
Ernahrun] befragl worden. Die Mehrzahl der
Befraglell ~ab ano SI eh bel dér Leben:;mltlel·
,1uswahl hallpt:;)ehlich \'om Ge,undheits·
aspeklleiten lU 13ssen und diesen auch ZlI
berlJcksichllgen. oies widerspl'Icht jedoch
den talsiJchlichen Vetzehrsdaten

Bevol7l1Jte SllIdienform sind InlerverllQns·
studlen mit Personen, die ihre habituelle
Lebensweise grundsat:llch belbehallen.DI€
spezlelien Ur.lel suchungen rlchler. sieh aui

Cie experi:nemer·cpi::lemiolqis:he
Forschun¡;;arOeII der Abteilllr; ridllel s':!'
d~rauf. d'e Beoelltl:n] vor ~eber.s''''lIl1Eln.

ihren InhallsstJf¡en sowie ¡hrer Zusa·nclen·
slelll.f1~ ZlI Oestl'll:nlen KGslbr:7len fL.1 die
rn\'entlop ernahluno:;sabh;'n!) gel chr:>ni:;chel
Erkrankur!)en =1I erl enner une lU lJeltl€rten
Als Ziel!)rjíSen wernen vurran~i!i Erkl ano
kungen des Met~bcl's:hen Synjro'Tis IUber­
92w;:l1\. Adl[JOsites. HypertOn,e. FellstJff·
we::11selstJlllllgen), I:ardlo\'askll~¡jre s:J..... ie
gastrointesllnale Fal.toren betrachtet

• dan Kbrpemlsland
kórperliehe Akt,vital.

• sensorische SensibiliUll.
'" Gesundheltsslatus und Wohlbellnden.

• das Ernahrungsverhalten:
" sensoflsche Akzeptanz,
• Verbraucherelnslellungen.
8el der Verfolgllng Ihrer Forschungsziele
arbeitel die Abteilung mil z<:tllreichen Parmem
zusammen. die melslen Projekte sind in
Rahmenprograrnme der EU Blngebunden.

• Mmker des Erkranl:ungsroslkos:
amhropomelros.:he Variablen
IKbrperlUsarrunenselll1ng j,

l\~essgr5[)en 111 Kj pertlussigt.elten.
phvsIOlu!J,sche Gro[;an
(Er.ergleumsal¿, Endolhelfunktianl.
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Tt1e r~scalch oi the depcrtment is focu~;¡ or me
role o! food prodtt:ts. load "'gred,ents. ano lo.xl
Ch¡)lCe lf1 Pf(·v¡;ntin;¡ m.. lf,tl:)f) dependem chrvilic

di~~asc'$, '.e., OVC!wclght. abCSIf\'. hv~rtension
an;; hi1lcrlipoprolclIY-i1lia. as wcJl as carO'ova..'Cu:ar
"nd gaslrointllsfinol dlSoldcrs. Sasco on ~s rncth
odoiogy. the dcpamncnt can b.:: charaneriwd
as an e~p~rimcntal epidemlO!o~l~al gloup lIsing
IIlwrvcntion sludles. partlcularly Wltti volumecrs
who mall1tain lheir h"bitual woy of lile
\!Ve especially investigJte

In ollr Icscarch, we cooperétc w!th par Olcrs both
vlIlhin and outsldll 01 tllll DIlE, 111 lo Imegrale a
braad specrrum 01 competence and i2i to acquire
!he necessary slatistical \'lI~d1ty by increasmg me
num~C1 of vulunteCfs. TIterefO/e, tre drr-Jrtmenl
is invot.od In severa! rntemational projcts. mosl
01 lhem funded by the ftamcwort prollrams 01 rne
Europcan Union.

Figure1·. .
Age-dependent decrease in sense ofsmeJI
Tese: Dllrection and identiflcarion of 16

different odots by313~
. . svbjllC1S .
COflCIUsioo' 1he ability ro dlltIJCtard identifyodors

diminishes with inaeasing lI(Je.

Age·dllpeedelt cH.gn i. sansory
pbpiology .ad 10011 cHic.
The EU lundcd projcct. HcalthSense. has set a
targel lardelil'crrng rcsults lO increase the accep·
lance of ahcalthv dietlly elderlv pcop!e. Thcrcforc.
Ihe sensory determinann 01 foad choice WIU be
iIM'S{!gatcd in d,flerem wvrt pact.ages. TI10SC
include sMI,es on lasle and smcl\ sensilivil)',
preb ences lor sclccted lood products. ana tlle
depcndency 01 !hesc vaflablcs on agc and cultural
backgrouna. Wilh thc rcsults obtainci:l. II is plannc-d
lO incICase the acceptance 01 spccilied toads by
lhe elderly. Our department is involved in \hree
diHerent v.'Orl; packages 01 Ihis projccr.
Representalive samples 01 elderlv pcoplc in all
membcr stalils 01 the EU werll Queslion<ld about
their altitudes lowards heallh and nulfltion The
maiority 01 sonior citirens ranl hcallh highesl
among tllll molives lar load selectioo. On thc ornar
hand. SO % are convinccd that dley alreadv lullow
a heal1hy diet This is dearly in contrast lO the real
nutritional sltualion in all trese cuunrrills. Our
rcsults denlOllstrale an incorrecl selfreflcclíon
0.1 pe~onal nutritional boha\;oc.

• markers 01 d,seasc risk
G' anthropomctric variables Ibody composltlon!.
.. clinical variables In blood, unne. feces.
• phys',ologlcal parameters

(energy e~pr.ndlture, endOlhellal functiOl1l.
• pl¡YSlcal condllion

,. pllyslr.al a:llviry.
sensor¡ serlsltlviry.

.. state 01 health and wcll bcing.
• nutritlOn¡;! bchavior

• scnso'l' f'ldNCnccs/acccptance.
• consumer altitudes.
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HeaIdl,prOfllotitlg6ct of
syIllliotics ji 111••Iderly
Thc EU fundcd project CrownaliffJ is tameled lo
give inforrroltoo aboot the potennal ht.."alth benetils
of pro· aná prebiolics fer elderly peoplc. In the
fnl \\Ion: pac'age. the rolalion bNy,een dintal'(
habits. ago. aná culrural badground on rne one
hand and focal eompos.tJon on lhe othcr hand was
invcstlgatod Wilh subjeets (25 45 and over 65
years 01 agcl in the study cenlOfS in Stod.holm.
Pans. Potsdam. and Camerlllo (ltaM. This basclinc
study was follO'.'lCd by a ra'1domj¡cd, doubic·blilld.
crossover IIltervention study in the Paris and
Potsdam cenlers. During l\vo 8·\'lCck pcnods,
cldcriy ¡¡copie consumcd da'lly ellhcr a synbiotic
iol'lgofructosc with lactobacillil or a placebo.

In [he thiro subpro¡ecl. tllE pred,¡;ti~e 'iall'C "f
scnsory tests in thc laooralory for food conslJmptlQfl
in real·lile SltuatlOOS was i1westlgatcd. A mablle
vend·,ng maehllle has bcen de'/eloped 10 measure
the qual,t, and qU3ntiIY 01 consumad bever3ges
whose hedolllc eSllm3tes hJd been determll1ed
previously in [he laborato/)'. The reslJl[s showed
lhat senior CJlizcll$ preferred higher sugar
coneentr3tions than students Moreover.~ lab
tests \,.rth IDe l:lderly bu! not wrth studcnts failed
to reflect lhe long'lenn preferencc for bevCfages
in the real lite s¡; lir.g (Fíg 2) These results force
areconsldetation 01 hO'/' products speciflcally lor
lhe elderlv WlII be dcsigned and evalualcd.

FíVe ccmcrs j(}:;rUlt~d \'uluntccrs. 20 tJ ovcr 70
v!::ars al agt::. and cstmlatcc thClf s~nsY';

s~nsltl\1tl~S {flfi.l j and pr~f;:rn ces 10'- products
v:ithi."I a mea! ISQ~p. flce. b:s:wt}. Thc rcsulfs
rcvealed whleh senso/)' propcrtles are preferred
n, eldú<y pcopte Tile hedonlc ratlngs dittered
ber.....eer, ege "¡¡¡UPS and aenders Te 3 hlghor
degrcc. how~:cr: t \;'1 dlftcrcd bc!wccn countJlcs.
TDUS. IDe CUltural baek¡¡round has beer. IC'iealed
t:; be of majo' :11'pOI tan::e lo, sensory preferences
in [De e:der'Y

O\'·i¡!l\lll
u:tlS\! SUildl

rr~f..:n=t.l bt-'-=fJl.I!:"
s.:HlI¡;l~ .

5~nl ..~
1I-:t·1

Ca.'lt sird in den Stujlenzentrer In Stockhcll1l.

btsca,; ·'lehbru:ke. h!ris l'nj Camerin:>
¡:talienl \'on PersJner. 1m Altel vor. ::5 b.s 45
bi\\' uber 65 Jahren der Leben:;mlne1vHzehr
erh:>ber 50',;'ie Stuhlp¡ :>loen unter:;u:ht
\'JJrl~an

Dieser Al!s!JJn;I$~ntersu:hung 'olgtlr Z
Zentren (Pafls Pots:1am-Rarbruckel eine
d:>pp€lb:ind angelegte, rand:>mi~i€rte eross­
o\'er·Stlljie en iilt2rer Persorer. ¡e- 55 Jaba;
Die Prol}¡lnaen verzaben taglieh tiber JE
8 Wo:her. entwejer E:r Synblotil:llr:1 {OI']J'
iruUose mit ektob<lllllenl ooer ein PlaC€u:>.
Derzeit werden die in beiden Studlenab-­
schninen !Jewonnenen Stuhlproben auf Ihre
mikrobielle und bl:>chemis:he Zusammen­
set~llng gepnItt Die E.rgeooisse lassen fun·
dierle AusS1gel~ über mbgllche gunstige
Eft~kte van Pra· und Pmbiotlka für die Darm­
gasundhelt una dafÜber hinaus für das Wohl·
belinden alterer Menschen er\',-arten

11
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Gesundhcitsfürrlernder Effel,t von
Synhiotika uei alteren Menschen
Christiana Hanisch. Hans-Joachim
Franz Zunfl. MichaelBlaul '. Susanne Müller

1m di itten Tei¡vorllJben wird unter sueht
weleher prad:ktiven Wert Beliebthe'tspnj·
íun;.ler. 1m alJor fur das Verlehrs,ert:alt~n

im t3Jlie en Leben besitlen Dazll wurce ein
mouiler Geuanl:eautomat IAbb 2! ent\\'delt
une In Einrlehtungan der Gel einscha1twer·
pflegung fúr jungere bzw. áaere Me03chen
eingeseL1 Dabel ¡elgte sich. dass Senioren
Getranke r il hollerer SuCe bevorzugen. Vor
allem aber prafelleren sle . im Geg9nS¡m n:
jun~eren Erwaehsenen - im Labor anaere
Getránke als im Langzellexpellmenlltnter
Alltagsbeciin!jllngen Oer sensoflsche Labor­
test 1st denlllacll lIngeelgnet. um fUI iJltere
Menschen lile dauerhafle Akzeptanz geg~n·

uber einem LebeliSmlttel vOIauslubeslimmen

Abbildung 2
P,Melen¡ zum Sül(~e5chl1lac' ,on Fru~htsalqellM'en unTel Laool' und AlIlu~:;heJin~unnen
Subslrm: Fruchl5uhgerlanke mil ~,jel ohl1e a'gesel1ten Zucke.
Labcrtest Ran~folJelesl
~~nsllmtest: Vief"lx:hige Registrierung der ind;"idllellen Saftauswahlr'nd del jeweils

,onsumierten Meo~e ü~er eine Chip'urle un einem Getrnnl.euutomuten
fllIswerlllng: Klassiíi'3lion del VerSllChsperSl'n€l1 gemab ihrel Prafelel11lV deo Varianten

mil odel ohne Zucker.lISdU
SchlussfolgelUng: B~~, der SeniOlell bevor.ugen im Labol die süGeren Getránl.e.

aber nur 3e % ti inken diese am t\uto.rnaten.

Conclusion:

Figurs2
Prefetence for _rness 01 frvit bewrages, in
the IaboratDry and in real-Iife siruatiaJs

SU!Jsrrars: FruitbtMHages wilhnalll-
131 S\W6tness or with
Btided svgar
HstJoni; ranting /llSt
4-wsek registrarioo of
ifrjMdJaJ beveragecroa
flpl/iry in!quantiry) vi;¡
chip cardandcOl1fllJtBf­
i1ed verrfirq machin8
C/assification ofsvqeas
IJCt:Dfting ID theirprefe-
r8llCS fOf sanpIBs either
with O/ without addBd ;

:1:ofrileseniorcitizens
¡n/sr rile _181' saIn­
¡U$ n rile Iabaalrlly, bur
onIy :J1~ tilrtlg rile 4­
ltfi6kCOfI$IIrIptron test

Von lósltehen Ballaststoffen ist eine
eholestellnsenkende Wlrkung bekannt W"
konnten diesen Elfek! erstmaltg auch für die
unlosliehen Bestandtelle des Johannlsbrots
zeigen. Eire 6vviichlge Applilatlon \'011 15 g/d
einer an Lignin. Polyphenolen und Pinitol

Unliisliche Ballaststoffe aus Johannis­
brot senken den Cholesterinspiegel
Corinna Koebnick. Hans-Joachim Franz Zooft

Das van der EU gelorderte multilentflsche
Projekt Crownali(e fragt nach dem poten­
tlellen Nutzen von Pra- und Probiotlka für
die Danngesundheit alterer Mensehen
in Zusammenarbeit mit der Auteilung
Gastrointestlnale Mlkroblologie.
Gepl üft wird zunaehst. ob und wie sieh
Erntihrungsgewohnhelten. Lebensalter
sowle kultltrelle ZlJ]ehtirigkelt mrl die Zusam­
mensetzung del Darmllora auswirken.



Feca! samples ....ere colleered and theH Inlcrobiai
¡by FiSH, i e" fluorc~GCn<;c in situ h\'blidi,a¡jonl
olld hmehcm.co! C01'IPOSlt::JfI analyzco TIle ICSUItS

ore cxpe<:ted to dellvcr ne"" InSI¡lht~ IIna tilO poten
tial bcnafits 01 ',1óbties for haJlth and wcil bClng
111 the elderly,

Cholesterol-Iowering effect 01
insoluble clIrob liber
So'uble but nor insoluble oletary liber has bc-cn
reportcd lO 100Ner serum cholesterol ievcls,
R=ntlV. chalestffill redut!lon could also be shJ\\TI
lor a corob pulp preparallOn con1all11ng hlgh
amounts of water Illsoluble llber and polyphcnols
in ~lIImaf cxpellments, To show whcther an
analogous cfteet can be founa in hum~ns, a
ral1domizcd, doublc blind. placebo controllcd,
p31ellelll1ttfvCfll1on trlal ,\itl) hypc'ct:olesterolemic
s' I)jeels wa ¡ rwn tO;¡ertl,~r wilh induslrlal rartnN';.
Cal JO liber COI)SLUl1pt1on {15 gid) aver 6 .....eeks
reauead Ihe sorum level of LDl cholcstllrolln both
gcnders by 10.5 lo., 22 % Jnd scrum tng!~eerides

10 :cm210> by 11.3 (= 45 't; (Fig.31, No etfecls on
HOlIú\ocls could be o!lse1\'Cd. Generallv. in fcmalcs
the lipid-Iowaring cfteets wme more pmnounced
lhan in males. Thc rcsults suggest a potential
benelit 01 tamb t,ber tor preventioo and trcalment
01 hypercholesterolemia

rtódlen Fra~tl:Jn ICar:J~ Fil!erl fúhrter ir einer
r¡¡ndOmisierten. dJppelbl.nc orJg e"ten
bntra'lierten Sruole Ige,neil1sam 1-:1't P3rmern
aus oer Ir.dustl le l1Urchg~lul1rti h~i H,'par·
ch3leste[lnj~1lkelll ¡~ eiller Sen~ung ces LDL­
SpieJel:; I!TI Serwn ver. 10.5:!; 2,2 O" ¡Abb 3i
Be nen tei'nenmendel-; Fr¡¡uen recU;:lerte
sd' del TrIJly:endsp,eg~ll:m 1: 3 :!; l 5 ~.,

Der HiJ ·Spiesel ~'ercndErte slcl1 rlCht
Die Effe~te Wilren bei d€:n Frau~n

ausgeplogter als bei dEn rv'anren:.
Damit besltlel; Calcbpra:luktE em h:Jhes
F:Jtentiol in F"1lventian und Ber",nj ung
van ernahrun¡¡sabhan¡¡igen Erkrankungen,
insbe:;ondare bei Hl'percho1esterinomie,

Ernahrungsinlormation, Ernallrllngs­
verllallen und Lehensrniltelverzehr
Gottfricd Ulbricht

u", eie Frage w beanl\'.':Jrtell, \\,ol'er Ver­
mauchel Emahlungsbewgene Infmr atlonen
beziehen und wle sich diese aul dIe gewahlte
Ernahrllng auswil~en, führten 1':11 i''1 R¡¡um
Berlin-Brandenbulg eine Befrogun;¡ durch
Als bevor,u!Jte InfonnotionsQlIellen erwiesen
slch Hinwelse von Freunden unc 8e~annten,

star~.er aesun:1heitsJnant ert" Kél:;twah! aus
:Jie gejeuturl.] Ges Obst, unj Gemusever:ehrs
lur elne gesunde Elnahrllng 1St lt.'ellhm
be~annt. bel Frauen mellr als bel Mannelr
Denno:h wurde del gew(ms:hte Verzeh, I/éln
5 ma~ tag!rch Gemuse une Obs! nur on
15 ~, errelcht.

Entwicklungstendenz des
Fettverzehrs in Deulschland
Gottfried Ulbricht

ZWls:hen lS90 une ?COO fOI1:1 gernb(, Aglar­
und Haushaltstatistl~ in Deutschlone cine
deutlde Verbrau:hsverla~erungweg van
fI/argaline une ti€llscl1en Fellen hll1lU Ililar\'·
¡ichen bien stott. Dennoch hot sich délS F€ll'
sauremllster 11111 genngiugig ZU;jul1sten mehr·
fach llngesalligter Fellsauren verschJben,
Das Verhaltnis der mehriach ul1gesalllgten
zu ell1fach ungesjlllgten ¡U gesaltlgten
Fellsduren liegt 1m Mlllel bei 1G 38 45
Ole Fettverzehrsemp ehllln;¡en der DGE
weláen trolZ Ernahll:n~sallfldarung ¡mmer
noeh deutlich veriehlt und sind ouch bei
Beibehaltung der Verbrouchstrends der 90er
Jahre mltlelfristlg nicht errelchbar

a Abbildung3
¡\bsen'un~ des LOL-Chvlesterinspie;¡,;ls bei 6,,,C>chinem Ve¡,ehi voo 15 ./j cines unlOslichen Billlilststoffs
aus Johannishror (Ca:ob Fibel)

Nelle Methode zur Bestirnmllng
der Kürperzllsarnrnensetzung
Uln'ke Trippo, Karen Wagner

Das ven der EU geforderte Projekt Bodylife
Lielt auf die Entwicklung und ValJdlerung
emes neuen nicht invasiven GeralEs zur Be·
stlmmung der KCirpCfZusammensetzung ab
Das neue Gerat. van franlosischen und

weel- nf intelvenlion
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Angebotsprasentationen In Supem)árkten
sowle Bericllte in To~esleltungen und ZeJl­
schnften Ein groBeres Vertl ouen genieBen
¡edoch Sellchte der Stiftung Warentest. die
gesetzlJch vorgeschllebenen Verpaclungs·
oufschllften sowie wissenscholtllche Publi·
kaliOnen Personen. die ihre Ernahrungsinfol­
molionen ous d,e:;en vertrallenswlirdigen
Quellen beliehen, zelchnen sich durch elne

Role of .mitio. ¡.fonuliOA far
coos.l1Ier behavior IJNf dilta,., ¡....
Tbe relation bow.'eon nutritional inlOllTlation,
consumer heha~lor ami heallh felatcd dletarv
qu.llity has been irr.-estigamd Prcferred SOUfCCS
of nutritlon infOlTllatloo wcre ~lcncCS 01 fflCOd3,
marketing campaigns lO SUjJcrmattets, and nows·
papel alticles. Thc highest confid~ce was placed
in Inlormallon from consumer tests1StiftUll<) Warcn
te511. in product labcling ¡'(cscflbcd by la\v. and in
seientiflC publlcatloos. Subjects using infonnation
from tbese sourres l/JetO charactcnzcd by a mOle
healUl oricntcd chOice ot foads, Although !he
importance 01 fluit and vagotable intake IS well
~nowl1. only 15 '7. al the consumers ate tllese
foods I,ve times a day 01 more

fllt connmptioa ia G_aav
Data 00 food consumption in Germany was ovalu,
ared to describe the changes in fat consumption
in \he past decade. According to agricultural statis
tíes and family,budget slJ"\'eys. the consumptioo
of vegctable oil clear!y incrCilSild after 1995, The
pattcrn ot fatty acids, howcver, marginallv shifted
to a sfightly hi!lher Ievel 01 polyunsaturatcd laUy
acids, The ratio between poly., monounsaturated•

• and saturated faUy aelds is averagcs 16:38'46,
This is far from the rerommendation of !he German

, , Nutritior Saciet)' {DGEl. which wilJ not be re3Chcd
within the next years on!he basis 01 recent
consumption rrends,

CI F¡gur~3 ,
Reductioo o,WL cho1&srBroIlemlduring the 6­
wee.t COflSIJnlptIon o, 15g/d o, insoluble dietaty
f~ 'ron: ~rob puIp Icarob fibetj .

"
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!JI ¡lisehen PIOjekl-Partnern entwde~t.

komblnlert 2Mess¡lIinzipien: Leltlahl~keits­

und UllIaschall-Ulllersu:hlJng Ole Vaberung
nul,t die In der t\!Jlellung etalJlierren LabJI'
methoden. wíe Hydlodensilomelrle {AlJbAI.
Air Disp!acement Plethysmogl aphie (8ajPoji
und D:XA.
Als Probanden nienen ubergewlchll~€ une
normalgewichtige Ef'Nachsene nter·
schiedhchen Alters
Um auch intralllol~ldue"e Án:lefllllgen der
Kor~lerlllsammenseuulIg zu ~e¡folgel1.

wird eín leil del Plobanden In einer Inler·
ventlonsstudie mlt erhbhter spGltlicher
Aktivili:il und Umstellung der Em~hrungs'

gewohnhelten ZUI Gewichtsreduktion
angeleitet. Die Ergeblllsse luhren lU

Reglessionsglelchungen fUI spatere
lJev61kerungsweite Anwencungen del
neuen Methode.

Iso~iilVoner. ihren rntgl'chen prctdl'ven
Wlrkungen une del Vel!J1 ¡¡uchel ¡¡l::epranz
dieser Projukte in Europa. In ainel dcppelbl,r'l:l
angele]len. ranaomlSlerten Crosscver·
SluCie werd3n an IJOSlI"1enOpauS<l'en :ral¡er
die EfleHe varo lso~a\'onen art. die Endothel·
funktíon unj :mdere k.ard:cvJsk.ulilre 2Ie··
9rol!,en unlersucht (, 8 mlrtels Ultras:hall.
Volt¡·nen·oszillometrie. Impejanzkuc egra­
phle). Dmu werden auc!' genom sd1" und
proleo71is:he Mar~er GenuUl.
Eurolive ri:htel s'ct. au; 1:e antioxicat;ven
Ei~ens:haften \'Of' phenGlis:hen
Komponenten in nal'vem Oli,'ellbl
Wesentllche ArbeitsaulnalJe ist elll8
ranjomlslene. doppelbl,nd angelegte
Cros:;over-$tudle an gESllnden Ndtrau:hern
im Altel val' 20 bis 50 Jal'ren.
Geprüfl wird die prolekllve Rolle del
phenolischen Substanzen ¡¡uf die

New .aetlwd lo estimate body compasition
The malll ob!c-ctrve oi the EU fundeo projúct
Br.Jl1yLife IS lO ccve'op and vJlidale J new dC\'ICC
!(Ir mca5Urin~ IJ,jd\' compOSllIOI1. Comp3fcd to
establi:;hcd meth:;ds. tlle ncw de,ice IS imended
to be slmpler. rnvre 3CCL~3te. non In\'35IYe. 3nd
lranspOl1able.
The flenc 3nC Brit'sh p3rtners are responsible
for the tecl:r.·:ai dcvelJ¡Jrll(!r.t of lhe C!:":rce. """ch
combmes electr:mJ;;~tl( and IflflOV; .•~ u!tra~:)(llC

tcchllK!ues The ~epartment WIII carry out an
1Il1CII'Cnll1Jn sW!ly v:irh obesc and normal we10ht
adulls 10 \,ali¡;ate the nc.,: devlce in cumparison
Vi h esta~l:sht.'d laborator,o m¡;¡hods. e.!)..
hvdrodellSI!Ometry (Flg 31. alr dlsplacement
pletlTjSmographvallo OEXA. In order lo study
imraindlYldual changes In body com¡:t.lslrion. sorne
of the obeso SU~)ccts will be shO\VI1 how lO red'Jce
wClnhl and bod~ fat mass bv II1creaslng physlcal
actil'lty and (!'.anging nurrJllOnai habits. The resulrs
will deliver m;ression cquations tor applll;ations
wllhin the general public

¡¡¡¡J Abbildung 4
Unterwassef\,agllng IHydro:lensill'll1t!lliel - Messmetho:le ZUI Erfassung des K/'('pervolllmens
1lI1 Bestimmlln9 der K~lpemJsammensellllng

PII..olics 884 lIleir bell8fit ÍlI
caÑiovasclllar !lisenes
Two olher EU funded projects center arol/nd the
prolectlve role al secondary plant melaboJites
(nutraceulicalsl in cardiovascutar diseases (CVD).
lsoheart centcrs i1found isoflavonc :nt),e and risk
rcduclion rcgarding coronary heart dlscase. TIle
physiological ettects of phytocslrogcns aOO tllcir
consumer acceptabillty will be clucidated. In a
double-blind randomlzcd cro!>s-over il1terventlon
sludy lor a total 0116 wceks among postmeno
pausal women. isotlavooe effects on cndothellal
function and om cardiovascular paramelelS will
be in....estlgatcd b-f using genomic or proteomic
markcrs.

The aim of EuroliY1l is to demonstrate the
antioxidallvc properties 01 phcnolic compounds
in virgln olive oiL Therefore. a randumized double
blind crossover sludy will be run for 15 weeks
using healthv non ·smoking meno aged 20·60 years.
'!he resulls wiU answer the question .vhether olive
ail phenolics haYe beneficial elfects on dlsorders
associated with o~idativo damago. i. o.. blood
Iipids.lipid peroxidation 1000'¡ized lDL succeptibility
lo oxydation of lDl·subclasses and degenerative
DNA alteratíons. Thus. the project may help to
explain the health mlated bcnefrts DI !he
Mcditerranean diel

Protektive Rolle phenolischer
Pllanzenmetabolite in der Genese
von Herz-Kreislaul-Erkrankungen
Anja Machoweu. Manja Reimann.
Corinna Koebnick

Mil der VOl !Jeugenden Wirkunn von sekun·
d~ren Pflanzenmetaboliten gegenl¡ber Herz,
Kreislauf-Elkrankungen belassen sieh zwei
EU·gefbi·derte Proje~1e: lsoheart wldmel sich
den vor allem in Sojaproduklen enth<lllenen

Zusammensetzung der 8lutlipide. die
LipidpelOxldatlon und degenerative
DNA·Veranderungen toxydiertes lDl:
OxydalionsauHálll~kellder LDL­
Subldassen!

Belde Projekte haben 2002 mit
Unlersuchungen zur Bioverlunbarl-eil
del eingesetzlen Substanzen begonnen.
1m Jahre 2003 .verden die geplanlen
Interventionsstudlen laufen.

80th projccls started In 2002. Altef cstlmatillg
bioavailabllity. a SlJitable scleclion 01 foods has
bren cstablishE'il for use withill t~le intervention
tríals. Recruíting has Ixlen complclcd and thtl trials
will start in early 2003.

tiI Figure"
l1ndeMarsr weif1/ing IhyrtodensitometryJ - a
method f1N measvmg body vrHlTII8 in ordet 10
estimare bodyCDIIlfXJsitiOll
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Tite~: Erstellung N'eS Compartmodl'l:s OC,,

Süc.r~~eptors ~UI VJrhelscge der SÚC.,nten5 tát
ol;licbi9cr Mis(.hungcn ausgc'.~ahl,~r SÜCDi

Verb!rlllungCil rn wássriger L05 g/tstabl,srunmt
01 a companrnem mO,Je: 01 the receptor f'lr
s·,':cctncss lO pred,ct t11C SY.'c0tnt:'SS :nt!:lflSlly of
InI~tures 01 selecred s.,.!üc! compounds dissolvüd
rn water
Frlianziürung: ¡l.,iF
Laulzeil. 06/99 05/01

Tite!: Bcwertung des emij;lrur.gsplT¡siologlschen
Elfe'1s sowie dcr A~zcptanz ncuar1i¡¡er
Gctreidcprodul<te ohnc Zó!iakie!Oxi¡ilát
Frnanzrerung, BMBF
Lautzcir Ol/DO 02!03

Titel: Hcrs¡c:lun~ cines ncuarflgcn.
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Tllel: Pri.\vcnnonsprogramm gügen
ernáhrungsbcdingtc Risiken lInd Kranl<hcllen in
einem sOllal belaSlelen Stadlt€ll
finanzicrung: MWFK BrandcnbUl9
laufzcit 01/00·12j01
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Abbildung 1
Die IU Beainn del EPIC-Studie entnommenen Blutproben wurden in Flussigslid.sloff eingelaaen UTtj

slehen IOr biochemische tln:! mole~ut¡¡l~enetische Unterstlchtlnaen ZUr Verfii~una·

Das wissenschaflllche Forschungsield der
Abteillln] Epidemiologie 1St die aeliehllng
lWlscl'en LebenS$tl/f~ktcren. hiologis:hen
Par¡;lTretern und Erkmnl:ungsrisiko.
Del bescdere Schwerpunkt liegt diJbei
auf Krebserl:rankungen. Her:-Kreisl~llf­

erkr~nklll~gen. Melabol!schem Syndrom
und Dlobetes mellitus
Ein weiteres Forschungsgebiel ist die R:;lie
der Veranderung von Ernahrllngsgewohn­
heltenund anderer Lebensstllfaktoren für
die Entstehung van chrollischen Erkrclllkllngen
Methodis:he Fragestellllngen pragen einen
leil des w¡ssensch~ftllchen frolils; es gl/t.
die Gualirat der Allssogen 1lI Arlologle und
Pravenllon del lllltersllchten Elkrankllngen
111 verbessern

EPIC-Potsdam-Studie
Manuela Bergmann. Wolfgang
F/eischhauer. Eva Fischer

Die European Prospective Invesligation inlo
Caneer and Nutrition IEPIC)-Potsdam-Sludle.
eine prospcktive Kohortensludie mil 27546
leilnehmern IFrauen im Alter von 35 biS 64
Johren und Manner im Alter van 40 bis 64
Johrenl. ist leil einer europaischen Kohorten·
studie mlt insgesaml ca. 521 000 Sludien-

leiinehmern. Zlellsl. den tln'!uss der :rneh­
rung m:1 deEnrstehung I'on Krebs ullj anjere
chrcnische trknnkungcn lU eliQl seher

.~ :I..l't.:::/ ':I.:h!¡..;ll~j

Ole 1994 begonnene EPIC-Potsdam·$tuQ,a
1St als LangzeitstudlE mil einer Naehbecb·
achnmgszeit von 20 Jahren kxz:piert ,",,¡¡den
Irr, StudienlEilr2um werden sowohl Daten
irber das Al.nreten von nellen Erkrankungen
als au;h üher den ~':elleren Verialll der ei~.,al

gemessenen Faltaren IRauchen, Ernal'rung.
kórperliCIle Aktll'itat. Medllamenten- llnd
HormOflelnnahme llsw.lgesammelt des Spek­
trum dar erfra]ten Erhankungen umfasst 24
chronische Er~r?nkungen. Der Kon!L1U ll. jen
S~udlentellnehmern ertolgt rM Fro;¡ebJ;¡en.

die maschlllell eingelesen und bei Sedarl
telefonisch erglinlt werden.ln den ersten
beiden Runden der Nachbeobachtung
(2-Jahresabstandl haben jeweils 96 % der
Teilnehmer geantwortet. Gegenwartig wird
der dritte Fragebogen versendet. der einen
überelbeiteten Emahrungsfragebogen enlhált.
Zur Erhebung medinnisch korrekter
Erlrankllngsdlagnosen arbeitet dre Studie
mil Gesundheilsamtern. Amen. Klinlken
und anderen Organisationen eng lusarnmen.

11

TIJe fielé 01 Iescarch 01 tIJe Oep311rnCnl 01
Eplócmio'ooy is lhe relallon bct~,een IifeSlylo
factors. blo:og:cal parametcrs. and Ihe lIS~ of
cl1rOlllC d,scases. TlJe locus ':;!II be melllly on
varr;)U$ canccr sitcs. cardiovascular hcan discasc .
diabetos. and lhe mctaballC s,·ndrume. Another
arca al inlerosllS the change al dietary hahlls ano
other liles~fle taCIOfS over time in retalion to
chronic dlsea~es MClhodO:O¡Jrcal issues are part
01 the sClcullfic prollle 01 the depenment with Ule
ol¡Nall aim \O improvc lhe qllality 01 rcslllls
COnCúnllng the útiolog'l and prcvenlion
01 dlsoasos

lbe EP/c-Potsdam Stldy
The Europcan PmspCCTlvc Invcsligallon Inro Canecr
ónd rMIiIIOf1IEPlC,·Potsdam SlUdy. apmspCttive
cohort Slud-¡ v:ilh 27 5~B pa.,iciponts lworncn. 2ge
35 &4 years. and men. age '10-6-1 ye3rs). is pan 01
a Europcan cohort sltJdv with around 521 000
sublecls. The a!ln DI tIle slllay is to Investigate rtle
ellect 01 nutnt Ion on lhe dovelO¡Jmont 01 cancor
and othcr chronlC diseases.

Follow-ep
Thc EPlC·P¡){sdam Srudy slartod in 1994 and IS a
long tcrm studv wilh a lollow IIp pellod al aboul
20 yca.-s. Ouring mis lime penod. data on ttlC Incl'
dCflce of discascs as well as changos in lactors
asser.scd dunng baselinc examinalion (smoking
status. dieto phi'sical activity. medication and
hormone usel are generated. Occurence data are
eollected far 2~ chronic diseases fmm srudy
participanrs. COI1tact v,~th lhe study portielpams
is maimained \\11th mallad loIl\lI.'Y-up questionna~es.

which are sc;¡nned when retumeo and cample­
mented W1lh InfDnnatiDn Dbrained via lelephDne
contacl The response rate of tIle lirst lWo lollow­
up qucsllOnnaircs (senl every otller yC3f) was 96%.
CUlTcntly. the thrrd follow'lIp qucsliorma~c. wh:t:h
inclulics a rc~-¡sed food !requcnev question-nalre.
is berng mailed. Thc EPlC -Potsdam Study
collaborates wnh a numbor 01 local health-rclated
instnutions ID determine il diseascs reponed have
becn diagnoscd corrcctly

Bioloticet _pies
DUfing the baseilne ekaminaoon. 199-1·1998. blood
samplcs t30 mi} wcre fractioned and divided into
porti<lns. and lrolen in -l96·C liquid nirrogen. A
portian of the remall1ing material was airo stored
at -80'C (fig. n. The assessment of the genetic
factors allecting the development of diseases
requires the exaet isolation 01 DNA material. Up
until now. ONA has been extracted Irom approxi­
mately Sooo blood samples from incident cases
Df chronic diseases. The variabllity of the genelic. ­
infonnalion and lIs associalion wilh bOlh inlanne·
diate biomañ:ers and disease risk ,\¡in be examined.
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Inleraational EPIC S'-dy
SClentis¡s from Iha 23 administrativo EPie ecntcrs
m 10 coumn¡;s ~naly¡e UiC dala on ~n Eu'op<~an

le\'el Prelimi:;a,y results are a,'¡lilable!Jr the mas!
hequent earv.:er Silos such as eolorecral. breast.
IW{l. proslate. ~rornach. bd"cv. ano cervlc.al cancer.
In addilion. It,e c~rcsure laclars su-:h as
anrhmromwJC data. physical acrivll';. hormanc
US2. and rcproouctlYC bcha~lG( a!c asscsscd.

Resalb
Metbodological researc"
TIle comp<1rabillty 01 dietaryasscsst\1cnts oblaincd
by use of counuy spccifle toad tr.;queflf.'l qucstlon·
naires remaios ~n importanl issue In dlClary assess
rnent slUdles. Therotore. standardized 24-hour
dielary reealis were collccrcd in a reJl'esenI3ti.e
sarnple 01 around 3% of the EPle stu<ti part!c!pants.
These s1lOJi lenn rccaUs selve ~s a reference
standard lorca\¡brBltOn 01 lhe food·frcquencv
Qllestionna're data \Ne dNefoped a new non
linear callbration n;clhtJd lo ensule tIlat center'
spoLlflC dala are mixed eorrectl¡l.

Biologische Probe"
8ei der Er:;tllnlel suchun~ zwis:hen ; 934 l:nl~

19~5 1".'1IIden 30 m' 81ul i,ol.lionr2rt unc in
ll1ehreren Portr:men bei ·19E Cir. ;:¡ussiq·
slicr.swfi eingelroren: e:n Restblul3nleii
wurlle :usolLld bei ·8)·-C elllgelagert
lAbb.ll Die Ert¡)SSlln~ del gedel.tun~

~~netlscher Fal:loren be cer ¡;ran~ eits·
entslehllllg sel:l elne ae.:ielle Aut:ubeilung
d~r Proben ,U1 DNA·Gew.r.nling \'claus.
Eme Extraktlon oer DNA ,\1lrGe rn:w:schen
be. etwa 5000 8illtproben von Nellerkr~ll'

kungsf¡illen vargenommen. die V~I iobilllill
der !J~nelischen Jnforrnal:ol1 und Ihl BezlIg
zu intermediaren Blomarkern und dem
Kranl:heitsrísiko wlrd erfJls~ht

EPIC-Studie Intemational
Die D~ten weden ~u eUfOpaischel Ebene
ven den Wls:;enschoftlern oer 23 ~lin;lnIS'

ti aliven EPIC·Studienzel1lren der O
belelliglen lander allsaewertet

Forsch lIngsergebn issc
Methodische F;ageslcllungcn
Kurt Hoffmann. Macthias Schu/le.
Ute N6thlings. Dietmar Walter

tlll zentrales meth:>a sehes Problem be:
Verzehrstudlen iSI d:e Veralelchball:ert VQn
Verzehrsmengen. die <JllS unlersch!edldlen
liincors~'ezifis:hen :rr.ahrungsfraJeb:>ger.
ermill~1I ,.-erden. Um die Vergleichbarkeil
der Dalen herzustel,en. haben ca 6°: aller
EPIC ·Stlld,ente,lnehmer st¡¡dardi SI elle
24-Stunden-EI!lmerllr.¡;spral:>l.olle ausgEfL:It.
Dlose Kumellll1ossun~en dlenen als nefe­
renzmndard bel einer r~alibflerung oer Fr aue­
bogenl1aten. Wir enlwldelten eln nelles
nlchtlll1eal es K~libr :erurlasveri~hren. das
111111 eir. kJrra~tes Dllrchrnischer. der Dol~n
versch,edel1el ZeJ1lror. simer stellt Eln I\ver·
tes melt1adisches PlOblem isl die BeslllnmlUlg
van Ernahn.ngsrnustern, cie typische El nah·
runasweisen wldersplegeln

Anotoc'l melhodolo!1ical ¡¡robIem is rhe asscssmffil
vI diclary pollcrns reflctling specific d;clary IlilbitS.
Withín a given pOpUlalion. diClary pattcms inte
gralc food ile-ms which are h,ghly con'clatcd wllh
ciJch olher. The usc of dietarv pancms. InSlead 01
1fll1ívrdual tood it\lm~, mal' improvc rne slalisncé!
modols when invcSlil)atlng diet {jlscasc rclatiOl1s.
In 1\ ploJoct fllllded by !he DfG, diflrrcm analytical
procedurcs in rdentilyrng umQue dictar; pattcrns
Viere cmpIIlCally eomparcd

eaacer
Inremaliúnal rcscareh findings indlcatc tIlat a
heallhy lifestyle IphYSlCa1 Jclivity. weighl control.
diet neh In fruil and vegelJblcs. ll-a smvk,r.g ano
alcohol consumptlOn; reduces tile risk 01 carv.:er.
fm lnslanr.e. welght gam 15 an Important factor
\'ilthin lhe Iran~c\\lorl: 01 canecr prevenlion.
Recent descriptivc analyses 01 the EPIC data
(on a European Icvcll were presented during an
intcrnalional conlcren.:c 00 "NutrillOll and Cancc'­
in l\'OO. franco. in 2001 (IARC SclCntlfJC Publicatioos
No. 156. 2(02)and publishcd in 15 additional
artieles lPublic Health Nulritioo. 2002;5(681:
1147-1162) in Deccmbcr, 2002,
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Abbildung 2
Relalr.'Cs Aisí~c mRI:les <olnreUalcn ~a'linoms .,lusammenhan9 mit del BallaslslofflUfuhl.
Das relati,e Risiko ¡vurde anhand 'on drei verschíe:lenen slaristischen Modellen berechnet
\. BallaslStQfhufuhr berechnet als ~.ale~orische GrOlie so~. Quinlile
2. BallaslstoHwfuhr berer.hnet als stetiae G'bGe
J. Ballastslollzufuhr berechnet als steti~e Grb~e und korri~iert fu, Messfehlel.
Nach: Lancel 2003, J61:149ó-501
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• Figure 2.
RelBrivfJ risk o(colorscral canc8fassxiatl/dwilll
fibre intak9. rhe relatNe rist ltlJSestimared using
lllree tifffJIentstatisticalmodels: .
l-quin/He valfJ6$ offilxe .; . .i
2·fibrfJ intaka as acootinlXJUS ll'aTiabIe
3-fibrs inta1cB.as acontinuous vatiabItI from th6
diBraryqU9stionnai/8SCOfTSCtBd far I7ItI<ISlIfSIIIt
errof$ ...

SoIlC8: Lancst200t 367:1496-501

für haufig aultretende Krebslokalrsationen
wie Dmm. Brus!. lungo, Prost~ta. Magen.
Niore, Gebarmutterhals liogon erste
Ergeblllsse var. Aul?erdem I'\-erden
Exposrt,onsfaktoren WIC Anihropomelrie.
lorperliche A11ivll~t. Hormaneinnahme
und reprodll~ti\'es Verhalten erlasst

Sle f~ssen lebensmiltelzusammen. deren
durchschllltlllche Verzehrsmengen In der
POpul¡¡lion hoch korrellen sind. Die Verwen­
dung von Emiihrungsmustern anstello elll1ol­
ner lebensmlttel bei der ModellierullQ des
Zusammenhangcs von Erniihrung und chro­
nischen Erkranku~ell kann zu einer Verbesse­
rung dor Modelle führen. 1m Rahmen eines
OFG·Pro¡ekts wurden die verschiedenen
Methoden zur Herleitung van Erniihrllngs­
mustern milelllander empirisch verglichen.

'.



KrelJserkrankungcn
Petra Lahmann, Heiner Boeing.
Anja Kroke. Marjorlein Haftenberger

Mmlerweile ¡el~en welr.veit gew3nl"'ene
Forschun~sergebnisse. d¡¡ss eln geslInder
Lebensslil (~bljJerliche BeiNegullg. Ge"..ichts·
kont/olle. obst· und gemüsereJChe Ernilluung.
Nikotinvelllcht. ~eln Alkoholl des Klebsr:siko
senkt So ist zB die GewlchlSlUnJhme In

del Bevblkelung auch 1m Rahmer del Krebs·
pravent,on em wlchtlger F¡¡ktOl Erste be·
schrelbende Auswertungen del EPIC·Daten
auf europ¡¡lscher Ebene wurden aul einer
intelnationalen Tagung uber d3S TI1em3
"Ernahrung und Krebs' 111 Lvon. Franhelch.
¡m Jahr 2001 plasenlierl lIARC Scienlilic
Publicmions No 156.20821 UIIJ in welteren
15 Arlikeln lUsammengefasst. die In der Zelt·
schrJ!t Public Health Nutl Ilion 1m Dezember
2002 verorfentlicl1t wu[[jen
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13 Abbildung 3
Freizeila'livilMen in den L~ndern del fPIC·S!ll~ie

In der gesarntdeutschen Kohorte sind bis
Ende 2002 insgesaml 1482 Krebserban·
kungen aufgetrelen. davon 773 in der
Polsdamer Kohorle. Für die erslen prospek­
(Iven Analysen der EPlC·Daten slanden die
Bedeutung del Ballaslstofuuluhr und des
Obsto und Gemüsevelzehrs im Minelpunkt
verschiedener Auswerlllngen. Oie Ergebnis5e
del fül die Messfehler bereiniglen EPIC·
Auswertung zeigen. dass sowohl bel MiI1nem
als auch Frauen eine erhOhle Ballastslolf·

:cluhl \'31' durchs:hnlttkh 12.0 n/Tal auf
mellr als 3E.O S.·'T3J mit eine~ bis :u·!] 0,

ernie;1r sten D~ltrhebsrisif.o aS:;J:J1ert :;r
{Abb.21. u,e Herkunlt des BJI,amIOf~s sp eH
hierbe keme besonr.ere Rolle. Abhiln~ ~ ',er
der Krebs okalisallor. sind die Ersebnisse jer
EPIC-Stucle h!l1sichlilch des Obsr- une
Gemuseverzehrs 1Il1lerschledlich.
Beim Ll!nger.~'<lI:inclTJ la9 eine R:sikoser,h.r9
I'en 39 n:, dur:h erhbhten Gb:;"er:ehr
(69 O9I'ersus >!90 O9:1<19) I'or FUi Ge-Lse­
I'el,ehr hingegen w~r keine WI!kunJ erl:anr.­
bar 8e, Kar:inomen des oIJeren VerdaLun~s·

tra~les wlIrde elne IIslkoser.kende Wirl:LnJ
der Obst- und Gemüsezufuhr {28? 9 velS'.s ~

45E g'lJgl VJn 45 ~; beobachtet. wahrano
ellle Ohsl- Lnd GemuseaSSOlla1Jon coE:im
Pro:;tat2- uec Bruslkrebs nichl feslgeste It
warden k31111 te. Ergebnlsse zum ZlIsa--en­
hang zwis::t1en Adipcsltes lInd Brllslkrem
zelgen. eass be' poslmenopJusalen Frauer..

-....-_---­
:-.]_._~_._ .. ~ .. _-

---

die sich keiner Hormonersatztherapie lInter­
zlehen. LJbergewlcht eln signiflk<mter unj
unabllanGiger Risikofallor für Brustbebs ¡st
In ell1lgen wenigen Studien konnte gezel!)t
werden. dass korperliche Al:tivitiil einen
prolektlven Effek1 aul die BrustkrebSEnt·
slehung h3'- Dies soll gezielt in der EPiC·
Kohorte miter lmtel$llcht werden. Unte,·
schiede ¡m Umfang der Freizeit3ktivitat
werden Innerhalh der betelIJgten l<inder der
EPIC-Sn:die sehr deutlich sichlbar (Abb.3)

W,!I'iln Ihe ¡\Va Gc;rn¡;n fPle cohorts. 11.82 illciclml
caner"! ca~s wC'rc ldr:nt¡fjfrj until thc 0!id 01 200~.

indudmg 773 ca~es in rhe PorSvam Cvr,Ofl

Th" lu:;! ffiC ana~iscs locused p!imarily úfllll\.estl
gaung ¡r.c ,mpact 01 fib(.1 or Clf hu'! and vcgc¡oble
int3l:e. The fJndlr.gs. corrcctcd br meaSUfement
error. Indicare Ihar an mcrease rn tibEr int;¡le Imm
13 Og/doy on tlle average ro more rhan 36.0 g¡d,lY
is associareo wilh an up to 1D% rcduccd r:sk 01
colorecl31 cancor in both turopron men 3n-j wonlCfl
lFir._11. irr¡;spewve al filler saurce The EPIC lindill;lS
on lrui! and I'egetable ontJke show dlfferenl
relations. dcpendir'!j 011 dIe cancee sile. Aprotewl'e
eflec! 01 39~~ risl: rcducMn by inCle3sed ¡ruit
consumplJon. (69.0 9 versus .,490.0 g/da,:) but
nOI ClI vegerablcs was observed lar lung CJncer
Frufl aná ve~L'¡at>les rcduccd the rIS< !:JI carcinoma
oi ¡he lIppcr gasrro Intestinal tract by 45%
i287 9 vcrsus >'156gfdav1. Ihis eflccl was nClt
obscf1lc-d 1;)1 pros¡ate or tlIcast cancer.

TIlC- investigatlOi, 01 body ",("gh! aná lveaSI cancer
"sI ~hO'.'IL-d tIlat among postmenllPeusal ,",omen
",..ho are nOl uSIf19 hClmlonal rep!<lcement th;:rapy.
ob..'Sity is a :;J9!1iIicant and Ind.."pendent risk factor
lor lveasr cancer. hl a few studies i¡ has been
rcported t/l;lt phy'Sical activily reduces rhe risk 01
breast cancer Thls aspect will be studicd in more
depth within lhe EPlC cohart. Thc range Clf leisure
phy-s!cal acrivlly vanes subslantially among lhe
countries involved in the tPIC Study tFig. 21

lell Cl\OCr samplcs from the VERA Study (biological
samples lrom 2000 subjects) werE used for a
proiect on breasl cancer. In collaboralion wilh
Dr. T. StOrmcr and co,wClrlcers Irom lhe research
group headed by Prol. H. Brcnner. Zenlrum lür
Altcrsforschung (Genter lor GeronlCllogy) in Heidel
becg. \Ve ,'¡ere ablc lO Identify agenetically
dctermil1E:d ailoen..'YffiC 01 lhe alcohol dehydrogc
nase Ihal modífies lhe rclatioo bctwcen alcohol
consumption and breast c¡,ncer risk. In a case
c!llltrol study 01 (Cllarectal cancor. which was done
in CClllaboration with Ihe Department 01 ToxieCllogy
(DIIEl and d research group trom Barcelona. dn
inlcraction ben',een !he eflcr:t 01 alcohol coosunlp
lion and alloenzvmes ClI sulfotranslera:;es was
documented.

c.nliow.sc.l.r dise_
Cardmvas~lIlardiseases'specifically coronary
heart disease ICHO) and stroke . are !he major
causes ot dealh in Germany. NutrinCln and IJfestyle
are affecting the main risk laet()tS for CIlD. In !he
EPIC-Potsdam Study we investigaled!he relatiCln
bctwecn dietarv pal1cms and risk 01 IrypertensiCln
in 172 incidenl cases 01 hypertensi¡¡n. Thls sludv
was funded by the OFG. A dielar; pal1em with a
high intal<c 01 IrU!t, vcgetables. and mllk produets
awears to be associated with a lowcr risk 01
hY'PCrtension.
Another ¡rojoct based on ddta 01 lhe EPlC·Potsdam

mi figure3
Lsisute physicai .'lC/Mty in rhe countries
invDlved in rile EPIC-study
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cohorllS conducled wlthi" the EM8F nelwork
proieel MOlecular nutrillon fllsearch' In collabJ
r"tlon v:irillhe Univcrsitv 01 MagdcbLlrg GencIlC
dewrmH1anrs ot rhe !10mocyslClnco ano folie aCld
melabolism are used 10 examine lhe relallon
bcr..:c¡:n nulfltlOllal cnd tifesl"lc faclcrs and the
nsk ot mvocardial idafCtlJíi or stroY.c

Apopulalior, ba5Cll case cor.¡r:;1 SluJ. ¡Coror'cra
R,sikolaklorc-n lür Arterio~klcrose be, Ftauen) 111
,,"omen Irom tloe ci~( vf Hamburg \Vas coroducled
in collaboration wi¡h Pro!. E. WlndJar. Unlvcrsi~!

HOSPItal HambUlg Eppendort. Two hun.jred cases
01 ealdlOvascular heart disease and 255 (:lImol
V/omen \Vel einremcwed in 1999 and ZO'JJ
The lindings can be lranslJred inlo a numbcr ot
prcvertive measures concemmg coronilf'/ h::art
disCJ:ic in wom(\n: a dic! low 10 meato meat
prvduClS, ond olher cJlofleally dc-nse tovds bul
l1ifll1 In flUlts and vegetabies, rcgulJl phY51eal
aClil"IV. and no smoking ore bcn_eficia!.

Diabetes and tbe IUllIbolic: sy.dnuae
Importan( resulls regardio!l !hc path¡¡gcncsis 01
l'lpe 2diabetes 1':21e gr.neral2d H1 collabora!lOn
11.'1111 lhe Depallmenl 01 Clinical NutritlOll ¡DllEI.
Typc 2diabclcs is characterizcd by amar\o.cd lffiUl,n
resistance due lO impaircd Insulin secrcliOn and
decreesed prasma ,nsulio concantrallOllS.
Tre roscareh hypothcsls under mvastinatlon was
Iha\ tvpe· 2dlabNes 15 amanlfestatlOll 01 an
ongolng inflammalory aeule-phase response lhal
is characlerized by alleralions in so-called acule
phas,] prolcins.

Findings of acase·control study embedded In lhe
EPIC· POlsdam Study ind,cate that an inerease 01
inllarnmatory marl:ers ¡nlhe blood. such as
¡mer leubn Il 5and Il-!~, IS associalcd w,lh an
eleYJICd risk 01 type 2diabetes. In cOlltrast_
adlponet'lin, an adip,X:yle deril'Cd peptido. reduces
Ihe ris'. Funhermorc. ti le signilicancc 01 gonctlcally
induced enzyme vorliJnts \'.'ill be studied,

AnOlhcr complcmcntary SIUdy 0Il diabetes is bcing
done in collaboratoOn wilh Pro!. Schrczcnmcir and
the rcsearch groop In !he nel\vorj¡ "Molecular
nutrilion research' In Kiel The projeet ¡neludes
particlpants in lhe EPIC·Potsdam Srudy who have
becn 1ype 2diabetes palients lor severaIycars.
Tho research objective is 10 examme proteins
rcsponsiblc for transpon aM binding 01 falIV actds
and rIleir genetic pai'¡morphisms. \Ve sllldy liíest'flo
faclors in relalion lo me melabolic sY11drome,
lakino into accounl blochcmlcal and molecular
characteristics.

Overweighl is an estabfished risl: lactor lar the
mOlabolic syndrome_ However, lhere IS lack 01
prospeerivc data 0Il wcight dcvclopmcnt and lhe
associaled manifoSTations 01 the metabolic
syndrome. Prcliminarv results 01 !he EPle Potsdam
Srudy Inditate that welght gail in earty adullhood
(agc 25-40 vcars) has. agrealer cffeel wilh Icgard
to lhe risk of diabelOs than docs weight gain alter
the age 01 40 years (38% a'nd 21 % inercased nsl<..
respeclivelyl.

"
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Dud "lUtlLU1J ~'" ResL'€rer. roer VEHA·Studle
i3iolog:sr:he MntElia!len unj biJ:hem:sr:he
MessJro[en ,'en ZOOO Frohan:Jen liEJen ,orl
als Re'erenz \\'urde van T. Sltirrner uno
M:larbeitern aus der Arbeitsgft:ppe von
Fl 01. rl Brennel. Zentru'Tl :ur Alterslorschung
fieidelberg. une uns der NilChweij crbra~ht.
d;JSS ein genetlsch be:Jln)leS AII0enzym der
Alkoholdehydragenase dils Erirankun)sllsiko
iiJr Bru:;tl:rebs tri Verbindung mil del Alkohol·
au;r.a~m~ modil :Iert 1\·101 der Abtailun) Taxi­
blogle CES DIE und emer GllIppe au:; 83rce­
10n" konnte 1m Ri1h-ner. elne! Fall-Knntrol'·
stIJdie mlt Diekdarmkar.lnomer~ranr.ten eine
InteraktlOn ,wischen del AI~ohl)lwirkung IInd
Alloenz'{"Tlen der Sulfouansferasen erotde:kt
"Jerden

I!erz-Kreisl aule rk raok un gen
Kerstin Klipstein-Grobusch.
DagmaJ Dragan. Manuela 8ergmann

Artel iosl:!erotlscha Her:-Kre,:;Ii1ui­
Erkrankungen insbesondere die koron3re
Her;kran~helt IKHK) und der Schla)ilnloll
lahlen III Delllschbnd ZLl een firhrenden
Tode:;ul ')¡Jcheo ~rT1<ihrUll~ ur.d Lebensslil
spielen hlnsrehtlieh der Beeinflussung llos·
slsehar RislkolaH8ren lur die KHK eine
,entlalo Rolle In elner von del DFG gelor·
derten Sludie wulde die Be:lehung von
Ern~hrungsmustern zum H'Ipenoolenslko
prospektlv on ¡72 imidenten H\,pertoolkern
in der EPIC-Polsdam-Studle ulltersucht
Inshesondere em ErnahlUngsmuster, das
dureh hohe Auinahmen van Obst, Gemüse
und Milchprodukten gekennzelchnet ist,
sdleint mlt eloem vermlnderten Hypertonle·
risiko assozilen ,u seio.
1m Rahmen eines BMBF-N~L:-wer~plOjektes

wr 'Molekularen Emahrung:;torschung' mlt
del Universitat Ma!Jdebulg werden gene­
tlsehe Determinanten des Homocystein· und
Folsallremel300lismus ill dEr EPIC-Potsdam­
Studle fUr Untersuchungen ,Uf aeziehung van
Ern~hrungs' tmd Lebensstiliaktoren und dem
Myokard- b,w Sehl3gantalln:;lko heran­
gezogen. GememSGm mil Prol E. Windler
vom Unlversrtatsldinikum Hamburg-Eppendnrf
","urde eine populationshezogene Fall­
Kontroll-Sludie (Coronare RisilolaHoren
ftir Arteriosklerose bel Frauenl in Hamburg
durchgeiührt 200 an Hen-Kreislauferkran­
I.ungen erkrankte Frauen und Z55 Kontroll­
personen wurden 1999 lllla ZOOO belragt.
Die Ergebnlsse zeigen elne Reihe realisier·
barer Ma~nahmen zur Plal'entlon von Herz­
Kreislauf-Erkrankungen bei Frauen auf eine
Ernahrung mit weniger Fleisch, WlJIst und
andOlen kalorieooichten Lebensmlttelnlugun­
sIen I'on mehr Obst und Gemuse. begleitet
van regelmaBlg€l korperltcher Aktivitilt und
Verlicht alll Nikotln ist von Vortei!.

Diabetes mcl,itus und
Mela!lOlisciJes Syndrom
Heiner Boeing. Anja Kroke. Anja Schienkiewitz

'Niehlige Ergel~llsse ZIII Parhcphysiclogie
Des CIObele$-~eliltt.s·Typ-2 ~Onlllel1ln

Zusil'nmenorbeit mit der Abtei,ung Klinis;he
Ernahnlng des DifE geít:njen werden
Ge~enlllelchl1el durcr einen relnti,en
Insulinmonge: auj~runj einer StOft Ilg del
Insulll1:;ekletllJn. getH dar Typ·Z·Dlabeles
ge\A.lohrliLh m!l Elner mehl oaer ~.'emger

aus~eJXa)ten In:;ulimeslst€nz einher
Der Vennutung. dJSS del Typ·Z·Di3beles Folge
ell1el amduernlien el1t'undii:hen ~ut·FhJse·

Re31:lion 151. deren Ver:imierungen in den
Akln-Phi1se-Proteinen si:htbar \Vlld. ,',urde
luel slnocllgegal1gen

In ein~1 In die EPIC·Potsd3m·Studie
elngebetleten FJI: -Kor.trol!·Studie konnte
!Je:elgt werlien. dass el hdhle Enllill1dungs­
parometer 1m Blut. wre Inlerleul:in IL·6. IL·~

mil elnem gro[\eren Erkronkungsrisil:o fUI
T'lp·2 ·Dlabetes i1sso,iiert slnd.
Ebenso lOl1nte gelelgt werden. dos I.S
ondere Stoffweehselpr";;duUe der Felt'elle
wle d;JS Adlponeetinl isilosenkend ~VIlken

Van wissenschi1ftlichem Interesse 1St iluch
die Bedeutung genetlsch bedlngter Emym·
varianlen Erg~nrt wtrd die epldemiologisd1e
Erforsehung des Kronkheltsbildes Typ-2­
Dmbetes durch die Zusammenarbeit mit
Prof. Schrelenmeir und del' Forschergruppe
1m Net'werk 'Molekulore Ernjhlungs­
tOlsehung Kiel".

Die gemelnsamen Untersudlungen erstrecken
sich ouf die Studientei!nehmer liel EPIC­
Potsdam·Studie, die sehon langer iln Typ-2·
Dmbetes erl:ronkl slnd Erforschl werden
Transport- und Bindungsproteine der Fet!·
sauren und deren genetisehe Vananten.
Ftir das Metabolische Syndrom untersuchen
wir lebensstilial-1orenllntel Berucl:stchtiry.mg
der broehemlsehen und molekulalgel1etisehen
Belunde. Wahrend die Bedeutung des Über·
gewichls als Rlsikoli1ktor unumslrinen 1St,
glbt es z S. kaum prospel:tive Daten w
Gewlchtsentwleklung und Dmbetesflslko.
Die bisherigen Auswertungen der me­
POlsdom-Kohorte dazu ergaben. dass el/1
Gewichtsanstieg im frühen Erwachsenel1alter
lWischen 25 und 40 Jahren einen grbBeren
Einfluss aut das Er~rankungsrisiko besitzt.
emen Typ-Z-Diabetes zu enl\vickeln, als der
Gewlchtsanstieg nach dem 40. lebensjahr
138 % bzw 21 % erhohtes Rislkol.
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Mutagrore Wlrkung !Reven3nleJl~olo/llen pro Piane)

Abbildung 1
Ml1la.¡enitat van Nitrolell iO' ""wemionelien Slilmm Salmonella typhimllÍLJ7J lA15JH IKreisel un:! einem
da·;on abgeleilelen Stamm. der :líe humane Sul otransfelase 1"1 exprímíert (Oleíec~e). Die !Ibnahme
~er Zahl jet Mutanren im SldlruTl Tf.1538·hSUlTlAl bei hohen OlJsen beruhr dlJf TOlii!it~t.
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loxikologische Untersuchungell
Eva Mudel, Yungang UU. Walter Meinl.
Susanf1C Schlichter. Yasmin Sommer.
Ulrike Pabel
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beln edriger :xPJ::,rior zu IHevarslblen lind
l:u~lIli~ranllen S:hjden luhren kbnnan
De pzlhopl1\'sloloJis~hen Folgen wle rJebs,
aegenerallve Verandarungen. Aiferglen und
Misslirldungen oder Ertscttijen In Na:h­
lem:ner manifest:eran sir.h C¡¡be, !)1Jischer·
we se erslna:h e'ner Later,nel!. die Jahre.
JJhrzehme oder so)or mehrere GenerJl'3nen
betraJer. kanu. Dies erschwen eas Erfasseu
VJn uMIJo'schan Zus3mmenhangen mil
epicierniGlogischen Methoden. Auf "',lecha­
nlsmen haslerenlie Blomarl:er !lír Dr:;¡JCslllon.
Exposition, mt&rne B&lilslUng und truhe
palhophysiologische Wirkllngen werden In
lll5ammen3rbelr mit der Abtellung Epidemia·
lagle In Unlersllchungen über ZUSOf11:nen·
h¿lIlge von Ernahrung unc.Gesundhell
Integriert.

Ole Biotransformation wlrd merster llllle
dllreh fremdsfoffmetabolisierende fnzyme
beslimmt Je nach SpelJes. Gewebe. indlvi·
duellen genelischen Faktoren, Ernahrungs­
welse und anderen Umwelleinfiüssen kann

10

Nilmfen, nmd mol

0.1o

Die Arbelt der Ahteilung hat das lie!.
natür Ilche und anlhropogene Schadslaffe
in der Nahlung zu ertassan. deren Wiri:ungs­
mechanismen aufzuklaren WId Art und Hahe
der sich ergebenden GesunéhEitsrisi~en

abzuschauen. Zudem sallen lIld,viduelle
geneosche Faktoren und Nahrungseinflússe
erkunnt werden. die Rlsiken verstarken oder
vermindern. Von besonderem Interesse sind
Wlrkungen, die durch chemis::h reaklive
Melabolilen vermittelt sind. da diese berelts

Lebells'iitle' er.lha!ter nicht nUI Nahrsroffe,
sondarn au:h niehl-nutritive Komponenten
(Fremdsroffe) [l,ese kbnnen r.ztur ,cher ajar
anlhropogenen Ursprungs se n una IInter
arWErem Eeru:h, Ges~hmacl Ulle Au:;sehen
\,(\n NahrunJs111t1eln bestrrmen. Vlela Fren'(l­
sto ':e warcer abscl bien une w rk2n al:! Iler.
Orgall'smus em UnnL"'¡m~ J do\'oo. al. die
Wlrkuns irn Einzelfal, g(msIJS odal uIlSlir.SIIO
¡st, muss eme Al.lu'nulat er vermleder.
warden O,e E,imlnation ,'or. '1emdsroffen
iSl olt mil einer stof.:icllar JmwondlullJ
vSlt'llnden D,esa Biottansformalion bedeutet
in der Regel elne Entglltung, kann aber 1m
Ein¡ellull ZtIr Bildung \'on stoll to.,ischen
PrlJl~ullen hihren Sle isl all1 :antlalEl Aspal:t
Ibr das Verstimdn,s "eler lo>:rloiogischer
Wlrkungan. ZU:~13 sle hlJch vernhel ist

101)
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The sludics In Ihls departm¡;nl are aimed al tlle
detwnlr,J!IOn ot nanJl al and anthrop)g,~lIC taXIC
subslance~ in tood. thc elucldarion 01 thcir
mcehanism 01 aCllOIl, and the as!'essmelll 01
the tipe and eltent 01 the rcsultrng hca!lh lISls
In "dd¡lion, indi,idual gCileti;; lactors anc mn:itoonal
dfects ...-hieh ellh.~nce nr rcdue~ rhe lIsls shoul:!
be recogmzcd. Toxlcological effccts mcdlated by
chcmically r~acllve mctabolitcs are 01 spceial
¡ntereSl because. even at lo,", exposure. thev IThlY
lead 10 ineversible and cumulaling dam..1ge.
The pathopbysiolog'cal conseQuences
01 this damage . such JS cancer, dcgel1er.l!IVe
ch3nges, JIIClgy and malfCllmation or .nhellleO
darr.ago in dcsccndants . are OIlly mJnlfeSlcd alter
a lalcncy period, wllich can be several ycars DI

dccades or sometimes cven !l"neratlOflS, Thcrcfurc,
ir is almost Imposslble to elucidale the causal
rclationships onIy by using epidcmiological mcthods
Mechalllsm ·based biomarkers lor dlspOSllloo.
exposurc. inlcmalload and carly pathoplr;siological
charhJCs are dC'\liscd and íntegrated, in cooperalian
with me Oepanment Gf Epidcmiologt. In studie~ en
relatílJl1ships belWeen diet and hcalltl.

foo~ not ontycon!:,lsts úf Ilutric·nts, but al~ú c.:.n:airs
natura! ami anthrop:.qco!c non-{)j¡trifll-e (ompo'.c~ts

(xenobioricsJ XenobiollCS are mallJr taerors \~hd·,

determine siTlel ', laste ana loo~ al toros.
Manv may be absOlb~c an':! Imerferc with funetlans
01 rhe organlS'll. Indcpclldcnt of w~lh~ l/'ese
effucts are favl)fJbl~ Of harmful in th~ Il1drvidual
case, an accumu!arion of xenobloti:S has tu b~

aVJiJea. The el,mlnall~n IJf lCnlJtl\orlCs IIsu311y
in\'01\'c5 ¡he,r sll1J:tural uanstormallOn Al1hough
this bioCTansformarioo means a de¡O"lrc31IOn 111

principie, It can leJa lO hir.hly rOXlc mC1Jbolites In
sorne cases Biorransiorrnation ·,S therelGre acentral
Jspcct10r tlOderstandlng toxir.o!oglcal CffCClS, in
palliculal as It is exrremcly variable.

FigUr9 1 ..
MutageniQryo,nitTDfen /ti SalmmeIJa typhirTuiIm
TA 1538(circlesJ and8 TA'53J-de{iMJdstrain
6XpfBSSÍng hllTl8fl suffrJtTansf8ras8 'A' (rriang8sJ
11le d8CfBaS8 in rhe number (Jf revertallt c%nies
at high d0S8 leve/s is tiJe ro lDXié~

Reca..biualleSf SystlllllS far
loxicological ¡••esligatiollS
Biotransformation is determined primarily by !he
>:enublooc mOlabolilÍ'lg enzymcs. wnose I~'\'els and
characteristics may ex1rell'.e/y vary between species
and tlssues. and are also inlluencC\1 by the Individual
genetic COnSlitulion. die! and IJther environmental
factors. Oue lO the dccisrie role 01 biotransformaDon.
lllese variations hJve to be laken inlo Jecount in
experimental and epidemiological invcstigalians.
Morcovcr. an appropriare biorransfOlmalion is a
fundamental prercquislte lor the usage 01 baclena
and cells in culturo 101 toxiCGlogical invcsligalions,
Genctic engineering a1lOI/:5 lhe cxpress Ion of
delined enzymes fmm human d,rCCl)y in celis
used lor toxicological s·lUdies.



Abbildung 2 ..
Gen0l'lllisie/llng rtel humanen SlIlfotransfernse 1111 :Jur..h p¡,osequenzieren des Genabschnirtesf"''GCTCCCT
(f,odiert /lrg; '. hohe Enzvma'tivilat und ·mbilitatl bei Allel '1 und CO''''ACTCCCT ('odien Hil" '. reduzieJle
lII.tivitat/Slabilitat I bei I\lIel '2. Gezeigt siO<! jie Elgebnisse féll die die; m{\~lichen Genoc¡pen (homo'y~ot

Hil eine der boliden Formen ojer hetel1)'got). E. S: ne.!ld,",e unO po~i!i.e r.onlrolle: /l. C. G. T: ZugJhe de~

berrellenden Oesoxyriboollcleolids {Lkhlsignal be; Ubeleinstimmllng mil der Sequeruj.
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A, ;x-eS8r.r. we fc>:us our resoarch a:llv:t185 ir: this
arca 011 !t,C sullotrélnsfcrases ¡SULTi. :11 audalon
,':0 aro m\'esngatll1g aceIYltranslerascs ano C~1)

cluomes P,l50 Th8 class 01 SULT IS cl1aracrcflZl:d
b'; a h'gh uet.Jxll¡{.ation as \Veil as a hlgh t:lxif¡
callon potcnliallcl-pcndin(] on the chemiLaI
sturliciJ) We have c~pres<;c'<l 13 human SULT
arod 17 SULf trVlII laboralOry animals In in vllra
le,;\ 5YSlems. Furthcnnof(' 'Ne' have introdui:Cd onc
SULf as a lral1S;;cne L~lo a rmuse
SULT ","ere capable el acm-ating mora thar. 100
c ,emltals. Intlud:r.g many lood beme cOOlpollnds.
to muragens Thc aCI,vatl(ln nf varivus ch-:rrlica!s
occurrcc by only :lne or a le'N sun. for mst3nce
by ¡; human sun but not by 3ny tal e1l.'Yf11e An
exarnple ·,S nitrolen. which recel1tly was in the
headtinos In Gennany due lú a massive conta·
mlnaMn in 3IlHnal feeos and organic311y grown
chle~en. Nirrofen ,vas lIlactive mIhe COn\'cntlonal
Salmonel/a typhilnurium srrainslthe rargot cells
01 lhe mast widcly usct! lTIutagcn!city assay) but
was mutagen;c even al very 101'.' dose Icvels in
CO/1l)spundil1\1 str.Jins cxpresslng l1urnan SULT1Al.
Expression 01 anyot tlle avallable rar and mouse
sun led to mudl weakcr atllv2tion. Tl1us. ~,U!llan

may be rn(J(c susceptible lowards nitro/en than
the rodcnt spcCICS in whkh lIS carclllogen¡( and
teratogcnic aai;ity had bven deteclad.

Poly..or,.isl1IS o. SUlT
Genelie poll'lllOrphisms ha\'C buen deleeted lor
several human SULT. We dcmonstrated thal
SUmA1ano lA2 are eapable 01 activating v<lrious
diel·bome earcin¡¡gens. and we detecled large
difterences in Ihe activalion pOlenlial between
alloenz~mes. for!he delerminalioo 01 polymor.
phisms we use restriC\lon ana!yses and IJ'Iro·
SCQUeI1Cing. We are studying whetller!he freQUCllCY

of dlfferem SUlT geootypes varíes berwccn tumor
patients and control subjeets; dielary habits are
¡¡Iso la~en mIo account rn lhese srudles.
In cooperatHll1 with Ihe group 01 Ellen Kampman
{Wagcnlflgen) ....'C ooleetod an assoClalioo bctwcen
the occurrcnce 01 colon adenomas in smokers am!
lhe fasl SUlTlA1 geOOI'{llC, su(]gesling acausal
role of smo~.c borne aromalic amines and!or
alk\-ialcd pol'(3f5l€s. Togethe; ""Ij!h tite [)c¡¡artrrent
of Epitlemiology.....'C obselVed an association
belWeen adipositas and lhe slow SUlTlA1
genot'ipe; lhis influcnce may be medialed by
cemral neurotransminers or iodolh¡~onines.

which both are substrates 01 SUlTlA1.

WaltiY Meinl. Ronny Ka/lod. Heiko Schneider

tests!. <.0el· \'.. 'lr es bereits in nipnriJen CJ<;le·
rlllqer mutlJel1. wenn c'e SU.T1 A1 des
Mellscher ir, Teslst3mm e,¡;r¡'"ierl ...:ude
Eme wesenllich ger:nJere Ml:tJgenllat wurde
re ¿xpression vJr SJ.T cel Maus ocer der
Ralle ge:'l:r.Ger.. Es ¡sI deshalb zu beiurchten.
dass Nltrotel~ 11" r'. ens:hEII eJne starl:ErE
Wl/~un(; entlaltet als In del' Tielm~tiel en.
in cienen 3€ine bn~erc~ene l:l1d telato]ene
Wlrlun¡; erh1e:~t ,'",rde.

Fur mehrere SULT ces Mens:hen sin:! gene·
t sehe Polymorphlsll1en na:hgewie5er
Se.T1A1 LnclA2 slnd Ir. del La¡;e. nalllt.rgs·
relevante Kan¡eroge¡;e ¡U akll 'Ierer l.rd
Jnal:tlvieren. ,',obe, \Vir ma¡k¡;nle mel'
sdliede zwisehen Alloer.:ymen entde:rlen.

ole AusstJt!Un9 m'l diesen En:V:"1en un\l
(Iomlt d'e EmplindJ:clll.eil ge]enuber S~Il~()·

slO11en exllem unterschiedj'ell seJr. Ole
BerLdsrcllllgunJ oer BlotrJnsfOlm~liJn 1St
euGerde1'1 fUi die In·VIlrJ·Toxikolonie urant·
hellrkh Hielzu exprimieren wir mit genter.h·
n:sehen r...íethoden detlnlerte Enzyme ces
Mens~llen In Zellan. die slell Ilir ltmkolo·
fl'sche Sludien el9l1en. Zur Zelt umersuchen
\Vlr \"or allem die Sulíotranslerasen (SLUI.
cianehen auch AcetvlW1IlsferJser Lnd
Cy'\ochro'lle P450. Die SULT zadran sleh
sowolll dur.:h em hJhes Delcxlílzierungs· \';ie
auc~ em hJlles Tcwfrzlerungspotel1Llal aus
(in Abhtingigkell vom Wir~sto'f). Wir haben
berells 6 SULT des Mens:hen uno 17 SULT
van Versu:llsllerel1 tn In,vlUo·Systemen e:<pr'·
miert. E.lle ~umane FOII¡- IlJoen wlr uhercles
als Transgen in cie Maus ell1!]Eschleusl.
D:ese SULT waren in del Lage. alleln oder In

Kombinatlon mit Cytochromen P450. über
100 Stoffe (wovon viele in Nahrungsmitteln
vOlKommenlzu MlIlagenen zu aktivieren.
Hallfig erfolgte die Aktivierung eines beslim·
mten Stolfes durch elne einzige oder wenlge
SULT. z. B nur durch ein humanes Enzym.
aber nicht durch R¡¡ttenenzyme So erwies
sich das in die Schlagzeilen geralene Nitro·
len als inakliv in konvenlionellen Salmonella
typhimurium Stammen (den Zlelzellen des
arn hauflgsten elngeselzlen Mutagentliils,

Zur Genotypisrerung sellen \Vir die ReslTil:·
\IOnsanalyse und das Pyrosequenzieren eln.
Wir unlerslIchen. ob sich die Haufigkelt
verschiedener SULT·Genolypen NJischen
Turnorpatlenten und Konlrollprobanden
unterscheidet. wobei EfT1<ihnmgsgewohn·
hellen ITIIlberücbichli!)t werden. In Zu:;am·
mernllbeit mlt der GIUppe van Ellen Kilmpman
(Wageningen) fanden wi¡. dass Dickdarm·
Adenome hei Rauchern mil dem schnellen
SULTl Al·Genolyp assozllerl sind

F'!JUf92
D9t8tminBtiM ofagM8trpM,mor¡ili$m allunan
sullorransIef398 IAI \lÍa pyrosequencing al t/Js
gene segnenr COGercccrwith alJe/e ., (high
oozyme aetivitylstabi/ity)and t:,01ACrcrx:Twith
allele ·Z{reducsd;rtivírylstability). E. S: negati'18
and posirive controlf; A.. C. 6. T: wkJinOll 01 tfH¡
ClJfTesponding deoxyribollucleotife {emilting light ,
signals ifmarrhing the SBqlIimce}.



HMP-llNA-Addukre pro 10~ Nucleotide

Synergisms io chmical
mulageoesis!carcinogeBesis
food cJf1rains J plt:,hor1l al r.OnijlOnenrs, eVG~i~;;

tht: qut:stion on inWract:ol1 111 noxlous ettect~,

Using our In vitro test s'istcrns w(, dernonstratcd
lha! many bCill;lic and ailylic alcohois are aCl"awd
lo nll,l1lgons by SULT. Attor tile adminlstrat,on al
a rcprcscnt3tlve Qf rhls class. 1 hydroxymcrhv!
pyrene(HMP¡. to rats we observed strong ONA
o3mage i1ldductsl in vanous tissues However,
tlle analysis 01 unnar{ rnelabolitcs Jnd mc:taboilsrTo
studles in tissuc s1lmplcs indicarcd tllm rne m<1jor
pan 01 HMP is melabo!lwd in ahamllcss \<la! to
carboxylic acids. Inr,ibition 01 lhis pathway In the
rm by concurrenl adrn,nlstration 01 ethanol (Ir
.j mothylpYI¡uole lan amidote in methanol and
gi¡'COi pOlsoning) !od 10 dramalic up lO 200 lotd .
incroases In lhe levels 01 HMP-induced DNA
a:!dllctS. Although crhanol is not carcinogen;c in
"Ilim;;! models. alcohol consumplion is a ~le3f rls~

factor for various ¡umors in humans (cspecial1y
in smokers), T11erefore. indircct mod131l1sms may
be pivotal, such as thc svncrglsm of olhano: ...mh
HMP la metabolite al a smoi'.c,bornc carcinogm.l.
Ir is prohable that tilis synerglsm
is nor limited lo HMP, as the human is oxposcd
to numorous compounds !hat can be inact'vated
by dehydrogenases and loxilied by SULT.

Dies legt nohe, Gass mO'¡;atis:he Amine
urd aibll:erte Polv:yklen ous Gern Z'garctter,
r<:u:h 8lner. Kau5él ibkt:"lr t1 es.er EntJrtung
dJlsteller. Zuso:nll1en mil der Abtellung
Ep,deffJ:oiog,¡, b;:,obJ:hteten wir ein;:,
AssozlJtion ;,:;is:hen OErT' 13fifjSamen
~:UlTi A1,GenoPiP un" de"~ A¡;ftretefl von
tdipositos, dieser Einfluss kbnnte dur:h
lentrole Neurotronsrnlttel ajel Schi!ddnisen­
Inrmone verr~ltlelt sein, die be,de Substrare
¡UI die SUlT1 Al sino.

St'ne;'"Tsr'!""r.i~ be: ¡jCj d e¡., sC!iJ.::

t,.:j1n.zfri!!lP.~lW~P.'" Ml;:':!:f'~;¡': f'

Lan Ma, He!i Hollnage!

lebensmrtlel el~th3lten e¡ne \I,e::ahl von In'
hJltsstoften. ¡,t!er Gie lf1tera~1ioner llel scMdi·
gender Wirkung 1St noch wenig bekanm. Mil
ul1S~en In-vitro-Systemen !:GI1I'ten willeigen.

100000

w Carbons'iuren He:-lmll1lg dieses WelJes
durch Gabe des k.onl.ullierenaen SubstrJtes
tthanol Oiler iles Alloholde",vdroge~'Jse'

Hel11mstolies 4,MelhvlpvrazallAntidot bei
Methor.ol, Imj Glycol-Verg:Í1uI1Qenj ftihrte
zu einel drJrTJJtischen ' bis 2JJbchen
Zunahme - von DNA·Addul:ten cUlch HMP
In Ra\lengeweben. Obl,;ohl Ethanol un Tíer­
versu;h nlelll kanlelJgen 1St. steJll AII:ollOl­
konsum beim Menschen emen R,s,kolaktar
ltir bestillll11te Tu~orer. dar (besondels bei
Rcluchernl Es Legr de~hJfb 11<1he, Indirekte
Wirkmechanismen zu postulieren, wie der
von uns entdeckte. starke Svnergisrnus van
EthanDI mlt HMP lelnem Metaboliten elnes
Inhilltsstoties lies Tobaklouches!. Diesel
S'yllergiS"lIlS dLrt1e nlcht auf HMP beschl ~nkl
sein. lwnal der Mensch vielen SlOtfen ouslJe,
setzl ist. die dureh Dehydmgenasen Inaktivlert
und durch SULT loxlfillert werden kbnnen

:r:

Abbildung J
Einfluss einer gleich.ettigen Gahe .on EttriJnol lino 4·Methylp'yTazol, einem klinisch genumen IIlkohol·
deh.,.jro~enJs"·Hemmstoff. ¡¡uf die DNII-schá:liDende Wirkun~ {,ovalante BildunJ! von ¡-Hydro,y,
methylpyren fHMP, in der t~iere óet Ratte in vivo 15 Tiere pro Gn1ppej.

IInsigll' tro.. biolllarkBrs n dlB aatare .d
late o, roactive ...tallolites fon..d ¡a tltB
orgBRism
Nowadays. acutoly toxic chcmicals rcach relevant
levels in foods onlv in exceptional cases in Wcslem
counrlics, Hov;ever, tho organism is stlll exposed
10 numerous natural and anthropo~enic chemical;
whicil have a potential to cause cancer In prin,
ciple. Sincc \ho complete avoidance al those como
pounds is impossible, it is important to asscss 1I1e
risks resulting from individual exposurcs and 10

leém which dro substantial. VIo st-c~ to use ccr1ain
classes 01 chemicals presont 111 urillC (and othcr
biological samplcsl ro charatterize !he chcrnical
slrutlure. tite level and the funher processing 01
lheroaerive metabolrtes formad in the organism:
re3ctÍ\lo melabolitos are either dctoxified or reacl
in an uncontrolled manner with cellular campo,
nents. For lhe dclOxification, \he con~lgation witll
glutathione reprcsonts a majar mechanism,
The conju!latcs aro usuany procossed 10, and Ihen
excretod as mercapturic acids. Impo!tallt tar!lcIs
for toxicological eHects 01 reactive intnrmediates
aro Ihe base residucs of the DNA, Modilied bases
or the" nucleosides are released when!he DNA
is ropai:ed or lhe cell dies.

10000

1000

100

K.ilre
a.15

I

Elhanol (g I kgl

118

ZusatlbehandlWlQ

2,5

~ ,1..1.thy!,

P't'arol

~. Figure 3 : ;,::,:': e'::: ':.'" .".
Inf/uellc8.oféíH198tmefTiwilh ethanol Of '

4-methy!pyrazole. án inhibitIJro/alcohol
dehyrJrogenass. on ONA damags (afkJur:tsJ by
l-hydroxymelhy/pyr_ (HMP) inkidney o/rats
in vivo (5 8flimsls pergroupt ' ' ,

":::'~~~:}f~n~,c~,rn::::~;~:~rions;
- .. '.: .~ .~~. ~ :

dass zahheiche allylrsche uno benzylische
Alkohole dllrch SULT ro MlIt<J]enen umgesetzt
\\Ierden, Nach Verabreldlung eines Vertreters
dieser Substadlasse, l-Hydro,xymethylpyren
{HMPl, an Ratten stellten wir eine slmke
DNA-SeMdiglJng (AddlJl:te) in Geweben fest
Eine Analyse der im Harn ausgeschiedenen
Metaboliten und Untersuchungen mit Gewe­
beproben zeigten ober: da ss HMP vor ¡¡I!em
über einen IJflprob!ematlschen Weg metabo­
Ilsiert W1Jrde. namlich durch Dehydrogenasen

Binmari(er hir liie Billlllng 111111
!naktivicrung reakliver Mcl¡¡Uolilen
Heiko Schneider. Wolfmm Engs~ Lan Ma

Al:ut toxische Stoile kommen in den indus­
trialisierten Landem nur noch selten in rele­
vantel Konzenlration In Nahrungsmineln VOL

Oagegen ist der Organismus mil vielen natür·
lichen und anlhropogenen Sloilen konfron­
tiert. die ein Potenzial haben, Krebs Zll verllr,
sachen.
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DJ eine 1'31ilge VermeidllllJ dleser Srcff"
unmbgllch 1St. mU';$ abges:lialll weraen.
welche Bel],turgen elll reales Ri:)i~a l'em·
halten. \Vn versuchen. ?us best"nc.te~

KlasJen I'on dusge:;chledenen Sl!bstiln:en
¡lUf die Art, Menge une! PIO:ess1erunG del
gebildel8n reakllven Melalnlite une: auf
die Wlrksall1keil van Schutz':1o[;nüh'nen
lU schlieBen Real,tive MetüD3liten ~bl1nen

entweder metüb11isth deta~lf¡zlert wedar.
oder llnkontrollierl mil Zellstrukturer ¡eagIE'
reno V,m herausragender Bedelltung fUi die
Detoxlfrzierung 1St die Konjugation mlt Gluta­
thion. Die KonJug~te werden \'orwiegend
Zll MercopturS(]llren prozessiert und als
soiche ¡wsgeschieden \"!Ichtige Zielstrul,­
turen fUI tOXl~ologisthe Wlrktlngen slIld
die Basen der D~Jl\

[eschJGIgte 8Jsen WEroen be (ler eN';'·
Refx11atur odar belm Zelitcc ills 8aser· del
Nu:leo:;id·Acnukle freigaset,t Aus jer
Stlul.tur der ausgeJ:hlecenell tllercaplUl­
s~urer, una Basen/Nucleosld-Addul.tE ~ann

auf die Struktur dc~ rca~llVen Metubo,aen
g?:ich1o:;::;en warden Das Verllaltnis lier
Men;¡cll an W>elcapturs?uren 'u B3sEn;
NlI:lec:;io·Mdl~:ten al!:; einem rea~11\'en

1\'\ctilbJlit~ ir eine:n Indl';lduu~ :;le:1I ein
Mal) ltir :;eine aklue!le Deto,jliZlerungs­
kapu¡ltal dar. Die erwahnte Intera~1ror van
Ethanolund '·t,,1ethylpyrazGi mit OQr A\.lrvle­
runo van HMP in der Ralle manilcstierte sich
nichl nur in dEn DN.l\-Ackiu~ten. :;ondEIT' ?lIch
an elnem nicht·i[t\'osi':en Bl3marker. del
.';'u>s:heidung 8m81 aus dem Jl'tiver Ht.,1P·
rvletabaliten gebildeten Mercapturs3U1 e

Tlle mcrcapturic 3cics 3nd basc/nucleos¡de adduets
:JntJIr. much sl:1lCrural iOform3tlOn Irom which
lile naturc 01 ftlC ICJ~ti"e: s¡.}t.."'Cil:s mav toé Infcrrcd.
FurthNmOiC r!le l(itio of thc lcvcis ot mercapturic
acf~s vcrsus ba$c'nuclcosrdc addu:ls 110m é

spccrtic rCoc,fl'iC metabo!ftr- in a subjccr r!'prcSOnt5
a meJsurll 01 irs ilclual dll[Qxll :carion capacily.

n.c alxl\'c mcmionc-d inrcractron 01 cthanol and
~ mctlWlpyr;;.zú!e with Ihc 3ctivanon 01 HMP In
lhe ral was manlfesrcd 1I0t only in the levcls 01
DNA adducrs. bul aIso 111 e non rnvaSIVIl bIJlll.lfker,
the urir.ary excrcti;m of aHMP dcrivcd mc¡¡:¡;pturic
actj.

[;j Abbildung 4
lC-MS-MS (Hoch:frllck-Flüssi'lkeitschromalo~raphie mil Tan(Jem-Massenspel:trQmerriei
lUI Bestimmun'l von MercaptUl5~llren und 8ilsen-lNucleosi:l-Addu~IEll.

ti FifPJre 4 ' . .
LC-MS-MS(liquid cIromatograp/lyand tandem ma.ss
spearometl)') frr /he derermif18I1Of1 ofmercaptllic

. acids andba~IJCJeoside adduclS_ .
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¡~ Abbildung 1
Auromalisien€ Erfassuna f1uoleSZen2ffiDlkíenel Bdlterienzellen

Leitung: Prof. Jr. fVlienaE:1 31a.l\

Die AbleilunQ GestrolllleSlllK1le Mlkro!JiJlog'e
ha! das Z,el. die irn Del/n lehenden Mlkroorga·
nislllel1lU cherakterlsierenul1d deren pl,ySIO'
10915:he lJne pmhoph\'siologisthe Be:JeLnung
aUIIl:~E:lgen Zu den Erb ankungen. die ir
Stnrungan In dal ZlJsammen.at:un~ und
AUi':it,1! der Oannlbra in Verbinllunn ;¡EtHachr
werlien. gehciren unter ondel em Kolonk¡ eus
und enlzundllche DOlmerkrankungen Eir. el'
heblicher Ameil tier dilmmanlen ix'irterie len
Spe¡le5 im Darrn des Mens:hen i.l no:11 un·
bekannl. Ourch Elweltelung des Spektrurns
verfugbarer Oligonukleolid·Sonden. mil aerer
Hilfe Bal:terienzellen kultli'ierungsunabhilrglg
mille Is FI uoreszenz·in-sltu·Hyblld,slerung
nachgewlesen werdenl:onnen. sind die I

hu~anen Darm vOIkommenden Bakterlen r..it
gr¡\Gerer Pr:i¡ision und geringerem Zeilauf·
wan:! ols Je~ols ZUVOl erfassbar. Untersu:;lll
wild auch der Elnfluss und der Abbau von
Inhaltsslotlen von Nahrungsmltleln. ZU'l1

Belsplel Flovonoiden. ouf die Oarmbaktal ien
und dia direk1en und iIldireirten AuswilkurYJen
aul den Wlrtsorganismus Mensth.

V,,'(-r:;!fi-l: rja~ n:-iimba¡;t~nFn ;¡¡id

j:::-,: :HH{·rni'!t:~i(;rt" Erf:'i';""ft(I

Andreas Schwiertz. Ralph !hiel.
Pawel Namso/leck

Aus humanen Stuhlproben lVurden strikt und
lakultativ anaerobe Baklerien angereichert
mit dell1 Ziel. lInbekannte Bakterien mit
Relevanl lür die Physiologie des humanen
Darms ZtI identifizieren. Dazu wurden in den

Anre.cherungs·~[e:lier ausJ€warlte OI.go·
und Fol\,saceh,lliae une sekun:!Jre P1lanzen·
sl)'la. diE III ~eb€nsmittaln vJrb:nmen. als
SlIbstnla elllneSEet Dbw:Jhl ole me sIen
Is~late Lekannlen Taxa wgearjnet v;ercen
konnler.. gelan~ es. elne Reihe neuer BJI:te­
nen zu Ise'ieren \";Ie l. B. Dorea longicacena.
Anaeroscipes caa:ae. une Ruminococcus luci.
Andere Isolale werden noch charaUen51ert
Die Anil'yse dEr 16S-nbJsorr,zler. RNA·Se:¡­
1I2n¡ \-on Dall1llnkterien ennogltcht n!:hl nur
die phyl;:qenetische Zu()[r.nur~ van Isalatan.
SJru.1ern allch ale KanslrllkloOn \-on Dligonllk·
leolld-Sonden. mil deren Htlle Baktel ien­
lellen kllllivlerungslInabhanglg milleis Fluar­
eszenz'lIl-sltu-Hylirldisierung nach~ewlesen

\Verden kcnnen Acht neue Oligonul:leolld­
Son:ler >':mdeo konstruierl U1~ Ihre SpezifilJt
bezugllch der Z,elorgan¡smen verift!iert
(VJlldierungl. Urn die Validlenmg del Sonden
ZL hesch!eunlgen. wurde ellle Methode em·
wlckelt. die e, ermogllcht. die Spezllitat ,!iner
Sonde mlt biS zu 766 Referenz·Stammen lU
uberJ)fufen

Verbessert wurde auch díe Geschwindlgrell,
Prazision und der Bedienungslomfort der
aulomatisierten mlkroskopischen Erkennung
wld quantitati\'€n Erlassung Fluoreszenz­
marklerter Bakterienzellen in Proben IAbb.1 ¡.
Die aUlomatisehe Steuerung des Analyse­
prolesses sowie die Algarilhmen flir die
Bakterienerkennung >\Iurden weiler optimlert.

Department of
Gastrointestinal M;cro~iology
Hoad: Pi·ot. DI M.;I,20! Blaut

Ir 1$ [tiC fJ:la! 01 !hc Ocp~rt:nc·nt 01 Gastl'(l:ntcstinal
'....licrob[Olog, to characwrue microorganisms 01
rhe ~asrlOlIllestinal tracl alrd lO domonsrrJte lhoí'
ph~'S'Qlogrcal ano parr¡¡phYSlolagic51 mies.
DlScases tha! ha.il bccn aS50clJted Wllh dlsJrdcrs
in rclation lO Cvrr.POSiIlOll J, d actl\1t>, of IIllcstin?1
flora include e g. cancer oi lhe colon and
inflammarOry búwel d,seases Aconsiderable
portion of lhe dOlT1lnant bactor,,! species [n the
human nU¡ ha.e ye! lO be fjeolllicd. A broadm'no
al lhe spcctrurr. al availab!e olrgoou;;lwtloe proL'Cs.
wlth WhiCh bacrenal cells can be delecred vla
fluoresceoce " si;u hybfidilalion and wíth¡¡ut
cult!vanon. has ".:de posslble lhe more precise
and time s.wing Identiflcation 01 bacteria located
in tlle human inlCsline lhan ever beforc. Food
ingredienrs. for example flal¡onoids. are bCing
studicd .n rclatbn ro thojr influcnce on and
dC'flradanoo by 1I11cslinal bacteria as 'N(·II as
thc;r OifCCl and md:rce:t clfccts c.n thc human has!.

Diversity af glft ..icroerglNlis..s
and tlleir autolllated detec -ao
Rcccnt cullure indcpcndem slud.es havc shown
1hal apprOll.mataly 70 %01 lhe dominant human
gut mlcroorgJoisms have not yet becn Isolated
and destribed. Therefore. eHorts have becn made
to isolate and characteflze previously undetccted
nUl bacteria. Strictly anaerob[c aoo lacullative
anaorobic bacteria exhi!Jiting calalyric acnvities
relcval1l lO human physiillogy havo been enricl1cd
and ísotated lrom humao feces. Food ingredienrs
suth as diatary oIig¡r- and polysaccharides as ,,1)11
as dielaTY sccondal'{ planl met¡¡bolites v:ere lIS d
as 3ubstrate3lor bactenal enrichmcl~S. A1though
the malority of lhe isolatcs oblaincd by dtese
enric!lmcllIs lUlTlcd out to be known specics.
several new organ,sms could De iSOIJtcd. some
of wh.ch have been characterized and validly
described. and included!JonJa kmgir:alBna
Anaerostipes caa:ae. aorl RlI1Iinococcus Mi
Otller isolates are sull uOOer c!laraclOrizatlon.

Analvsls 01 the 16S rflNA sequence al human gul
microorganisms facilltates the recogllllion of
unblown batterial spccles and has been used lO
dcs1gn 16S rflNA targcted oI!gonucleotide probes
lor theír cultUfe-independent derection. E¡ghl n8'''''
16S rflNA largeting oligonuc1eotide probes have
bl.~ designad and Vi!lidated lor use in conjuncuon
with fluoresCl'nce in·siiu hybridization.
The designcd probes larget severa! hroleno
unlu1awo or newly desaibed bacterial specics.
Fivo 01 !he e.gIlt probcs ale spccics specific whilc
thrce are gfoup-$pCCiftc probcs. lo spced up
specilicity lesfillg 01 ncw~{ deSJgned probcs an
array·based method was developcd. This method
can atlonl the simultaneous Icsting 01 up 10768
reference srrains..' ..

~;J Figurs r
AutomatBd detection o, ffuorescently /abeled
bactllrialcslls ..
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r:: Abbildu ng 2
Wen :les Ouen:etiM;bbaus :lurch Eubacrerium ramu/us

AIlI~ett Sr aune. Lilmn S;hCE ·er. CialloléJ
herlEs. rluchJc M:ilwn

ca,

Ol(i,"i('"
V

(.,-
•

Auc~ die Umsel:un] :les Flavons LUleollr.
dllrct° E ramu/us \'.1:Ide l1ahar charakterislen
RlIhenje Zellen \'on E mmuluskatalysielen
díe rle:ll.kt or. ven Lutealir w :n:iclctyo!.
Diese Real.t,on ertalgt analog zu der Reoul:·
l Dr ven Ouer:elin lU TaxiÍolln A:leroinss
v'¡urde il1 den Expenmenten mit LlIle:ilin kein
Produ~l gefunden da:; dem heiCoOuercet'n·
obbau auftletenden AlphJt:)Illn 0l1al09 ¡st
Doher ~'¡ur(Je pastulien. dass die Spaltllng
des C-RlIlges V'Oll Eriodic!yol zur Intr¡¡,-eliuliJrOf1
Biltiun] ell1es ChalI::Jn5 ltihrt. des ar.schlie·
Gena zu dem er.lspre::hen:Jen Dihydro:holkon
re:luzlen wirc iAbb 2i. Um den vorgeschla­
genen Abbauweg ¡¡Ir Flal'one weiter 1lI

erhMen. wUlde Phlorelln als Mo:lellsuhstam
etn)e:;et:t. d¡¡ e5 sr:h van derrl pJSlulierten
Dih\,jlochol~on-Intelmedlol des Enodlctvol·
Ahlk1lf.·¡e)e:; ied¡gh:h durch daó Fahlen der
3'·Hydloxyl·Gruppe im B·Rinn unterseheldel
IAbh2)
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Seit e ninen Jahren gibl e:; elr :tme~menGes
wi:;senscho~lhches Inleresse on Isolla'::)I1en
.:ie Geristelr une DaiG:eln. ca 9erdler
:ulolge diese Vel hindungen genenúber
harm1nzbhangiger. KretJsenen. Atherosl:le·
rose unc Osteoporose praventiv w rl.S3m SE;n
und elne Llnderung mencp3l;$3lel Sym¡iln1e
SO\\'le eine Redukt,on :les Ser~moCholesterin'

Splegels be\\'lrken I:ennten
Frühere Untersuchungen hatlen darauf hingeo

Wlesel1. dass Eubaeterium ramu/us, eil1 SIl il.!
anaelcbes Bil~teriu'~. GilS IITI Gaslrclntes·
tinaard~t nilhell! aller hlslal'9 carauf hin
ul1telsuchter. Mens:hen geful10en wuroe.
do:; Rlng:;yslem \'erschiedener Flovonole
und Flavane spollet wd daraus die

To improvc the spDcd, accura::v, and case of U$C

01 t!lC ourornawd mlcroscaplC dclcchon ana onu
mcration of flu!)rescc~cc labeleo bacteria; cellos
111 fccal samples. lhc autJl110tlc control of rhe anal
ysis ami the al(JJflthms lor cel! reco!ji\ítior, ha~c'

[¡¿en opt,ml¿cd ar.d the lOta! thmughput anc! the
reproouclblilt,' has dlercby bec·n hlgrlly ImpriJ\led.

The COllverSIOO of tlJ.2 Ilal'onc lute-allO bol [ ramu1us
....:·3S studicd in more delai!. Rcsling cells 01
[ ramu/us catallled ttu~ reductloo 01 luteolin lo
criodict'/ol. a l1CaCliOO thal IS analogous la the
reauctiol1 al qucfcetin to taxlfohn. Howcvcr. a
stlllcrure analogous 10 alphitOlltn could not be
detccted In 1M Iutcol,n dcnra.:Jatíon expenmenls.
II was thorelore pOStulaled tllat thc C·ring cleavagc
01 cliodlCtyol ínvoll'cs Ihe inrracellular 100malion
of a chalcona ~\~lich IS suiJsC<juently reduced to
lhe corresponding dlhydrochalconc trig. 2~

Metabolisl1I of diet.ry lIl1Y080ids
by iDtestinal microorganislDs
Ir. rcccnl '(cors. lhere has L~cn a gflJml~ scicnllfic
imcrcsr in isoflavollaids sudl as gelllsrcin ond
aaiozelfl because 01 tllC1r passJble role in lhe
prevcntioll 01 hormone rclated caneers. a!hero
sclerosls. and osreoporosis as well as ¡¡lIevlarian
01 menopausal symptoms and the rcductlOn in
sellJ'll eholeswrolle~els.
Pr~vious 'Nork hae indtCalcd thJ! Eubacterium
ramu/us. asllictly anacroblc bacternnn tound to
IX) /llc!>cm in dte g¡;strowHcsllnal Ira:;¡ of csscntially
C\'cry human SUb¡ccl icste-j, eleavcs lhe nng S';swm
01 sevcral tlavonols a'1O 'Iavones. giving ri~ lO
thc COITCSpOOdlllg h\'llr01.,phen¡'!3CClIC and hydro
wphenylproplonlc actds. respcctlvo:V. as we!l as
ar.:tate and butyratc More detallad analysos In
rC3lm9 cells and ccHreo eXlTacts 01 E ramu/us
st,awcd that the dC9radatlon 01 quercclln was
aecompanlClI by Ihe lormallOll 01 lwo IranSlel1t
inrcrrnediatcs. Olle 01 which ...:as idenliticd as
IdXifolín. The second unknown Inlemlcdlare was
suhseQuently purifled. subjeclcd to .Hand '~

NtI·1R analysls and unambíguously Id~nllfled as
a';Jhitonin (2·\3,4 dihydrowben.."ij·H&·lTihydroxy·
benzoiuran-Joncl. Theso reSU!IS WCfe taken as
evidencc tha! the brea~down 01 QlIercetlO by
[ ramu/us lo phloroglucinof and 3,4.dihydroXV·
phenylJcetlc acid lollows the pathway depictcd
in Flg. 1.

To lurther COITObOl"3le the propased flavona­
dcgradalion pathway. phloretin was used as a
model slIbstance bccause il only diflers from the
dihydrochalcone pastulated 10 be an intermediato
in tho palhway 01 eríodictyol brea~dowl1 by the
absence 01 the 3' ·hydroxyl group in Ihe B ring
(Flg.2)

...:;i Figure 2
Pathway o(quell:8tin ~adalion as cataIyz8d by
fJJbacterium ramuJus

entsprecl1enden Hydroxyphenylessigsauren
bzw. HydroxyphenylproplDl1siluren sowle
Acetat lmd Bulyral bildet
Detailliertere Untersuchungen an ruhenden
Zell"n und Zellex1.rakten van E ranw/us leig­
ten. doss der Ahball des Aavonols Ouercetin
mit der Bildung van lweí Intermedialen ein·
hergehl: Taxllolin und em \'on uns míttels H
und JC Nr-.·1R Malyse als AlpMonin (2 0 [3,4'
Dihydroxyl>enzyll·2.4.6-trlhydroxylJerooluran·
3·on) Identlflziertes Intermedml IAbb 11.

Mlt Hille eines neu entwickelten Test:;Y3tams
zum AktivilatsSl:reenlng gelon9 es. das
Phloretin·HydrolaseoGen (phyJin Escherichia
coli lU ~lol1lerenund lU üherexprimieren.
Dos rekombinante Protein wurde gereinigt
und charakterislen Das gerelnigte Enzym
katalysierte die Hydrolyse von PhloretinlU
Phloroglucln und 3·14-Hytiroxyphenyl)·propion­
sáure Einíge bakteriell gebildete Delivate
pflamlicher Isofla\'one wie z B. EQuol iJben
starkere Effekte aus als die ursprünglich

..
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Epi-Gallocalechin-Gallale inhibits the 2llS ProleasolH

Enl:undllngsre¡¡I:IIJner. der m8S-~J:itls
(eine dllrch TrlnitlobenzolslIlfonJ¡iure
expelllnent911 erz9uJte KilliliJ) mil einer Sup­
prlmierul1g der TFF·Expression ,1ssozilerl ¡51.
TreÍ8IIi;¡l:torpeptide nm. TFF2. TF¡:3! wereen
31$ prote~tive. heilende und tllmor-$up¡essive
Faktoren VOl1lnL cinlJildenden Bechelzel en
de$ Oarmep thels sekreliert.
Repcrtergenassays mit TFF-PrO~TlJIOI­

l:enSlrukten 111 HT·29·Zellen lInd Realll D_

PCR·Anal·{ti~belegen eine TNF-a II1juzlerte.
NFKB·vermlttelte Sllen:or·FlInktio/1 oes
TFF ·Promerors.

Inhibienmg des Proteasoms
durch F/avonoide
Synthellsche Prote;¡sominhlbiluren 'Sorden
derzeillll kl!nlschen Stud!en zur Krebslheraple
gele$tet. da sie selekllv die rroiileralien enl·
21 teler Zellen inhibieren und die A¡JJ¡jIOSE
stimllliaren. ElI1lge n,1lulllche Substonzan.

1m Mllle'pllnl:t olesas Plojel:les slehen
me:hanisllsche Stldlen, [Iie auf die dil;e·
rent ellen IAGoulotorelgensch¡¡;ten ven
FlavonJ'jen in Be:lI~ au' verschlejere
PIOI€a.>clll-Suttvpen une ~atalytische

AHi';ititen geriehtet $Ino

Gastrointestinale Mikrobio/a a/s
Modula/oren der /nflamma/ionsantwort
Kommen:;ole GastraintesMola BJ~1erien

v.-ilken a s Efiektoren der Eplthel:ellen des
Kolor.:; Nicht ·p,1thegene ~akteJlen kbnnen
liber preteasomvermlltelte Regulallans­
me:halllsmen mit der InflilmmJtlJnsspej­
flsehen SlgnJllr¡msduktlon In Epithelzellen
interferieren In Kooperation mlt del Abtei:ung
GJstreintestlnale MlrJablologle wurde ein
e.\peJi'nentelles Komepl emwlckelt.
welches die Idemi IZlerLlIlg Jnaerober.
entzlinjungsmedulierender Ba~terrenspejes

sewle dla Aufllarung dar entsprechenden

Dur,n~ riJe COUlSO ~f infiammam:y bowcl ciscases.
H1C tran5cflption 01 sever::! gene:; rcl!:vam ",¡¡ttl

rcspcct to t!lCílJPY Of prcvcntlon is rcguiatcd viJ
tr,e TNFa NFKB siqnal transctuelion pJth'say
The cxpression of pep¡idos dlsplaying prowcnve
funerlons tow¡lId~ Ihe gut eplthelium. so ca!led
t",foil factor pep ides. has been exallllned in
cO!laboration with the Unlvcr;¡ity af TOblngon
(M. Baus lor,car. N BI1I11 aná tho Free UnlvNsit'f
01 8erlrn (M Kruschcwski/H.J Euhrl.
Trefoll faCIGr poplloes ¡TFFI. TFF2. TFF31 are
r.onsidered to be protocnvc. he.1ling ane lumor
suppressíve lactors sccreled by mucln-prGducmg
~<t.llet eells al lhe intesllllal epilheliwn.
In coopora!lOl1lVilh lhe Universlty 01 TGblllgen
1M. Baus. Prol. N BIII1; Instituto al Anlhropology
and Hum3n Genones!. wo coulo show mal the
epithelial acrivallon 01 NFK!l durrng chronical
inflammation al TNBS col,tis is associated with
Sllp¡Jrcssion 01 TFf3 exprussion (Figure 4).
Rcp-Jfter gime assays porformed usmg TFF promotcr
construets translectcd into HT 29 celis and real·
tIIne RT-PCR arolys,s revealed a TNFa Induced
and NFKB mcdralcd silcrn:er lunetion of TfF
plomot~í C!emcll1s.

ProteaSDlTle inhibition by f1avonoids
Al presenr. synmellc prote3somc Inhibilors are
under chnical invcstigatlon in cal1CCf thCf2PY. slnce
thoy inhibil prolrloralion and sllmulatc apoplosis
of transformed celis selectivoly. Several nalural
subSlances ¡$Olatod ¡rom grecn tea or alher planr­
dcrived filads mediate similar eHocts During the
course al a modulator scmening. "le identrfiod
pol\'Phcno~c compounds 01 tea. which in vilro
seleclively inhib'ted the chymotJypsln-Iike pepti·
dase aetlvity 01 the 20$ proteasome (Figure 3)

Actditionally. tIle stabilil;;tion 01 classical protea·
sorne substrates as well as al poly ublquitirrylated
subSlrale conjugatcs was observed in HT-29 eeUs.
Mechanistic studlCs addressing the dlfferential .
modulalor qualltics al flavonoids wim respeet to
distinct prorea$Ome StJbtypes and catalytic aetivities
are the main locus 01 this projeet.
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Abbildung 3:
Illhibierlln~ VQIl Pepridaseaklivir~tell de. 20S-Proreasoms ~urch Teepol,-phenole
Wahrend eines Screenin~s polenlieller Proteasominhibitoren aus der Gruppe der Fi<lvonoide. identilizierten
wir Epi~allocalechin~allal als eine effeklr.-e Komponenle. die ein nalÜrli.:her 6esrandreil von ;]Iunem
und SehWal1elll Tee isr. [las OiaJrümm ¡eiJ' .lie AbhánJin_eir lWischen SLlhsrraHSuc-LLVY-NvIC~ un~
IllhibitQI-{EGCG~KonlenbaliQn lInd del Ch,fnollypsin-ahnlichen J\ktivítal des 20S-PlOteasoms. alll~leini;]t

aus Leber de< Maus.

isolierl alls grimem Tee oder au:; anderen
pflanzlichen Nah1Ungsmitteln. vermilleln
ahnliche Wirkllngen 1m Verlauf eines
Medulalorscreenings identifizierten Wlr
palyphenelische Verbindllngen aus Tee.
die in vilro selektiv die chyrnolrypsll1ahnliche
A~livitat des 20S-Proteaserns inhibieren
IAbb. 3). Zusalzlrch wurde die Stabilisierung
klasslscher PlOlelnsubslrale des PlOteasoms
und deren polyubiqutinvlierten Ubiqullln­
kenjugaten in HT-29-Zellen beobachlel.

Wlrkungsmechanisrnen zum Ziel hal.ln
Eplthelzellllnien \wrden TNF-a abhangige
SignaltlJnsdllktionswege slimllllert und
modlllalorische ElIlflüsse verschledener
anaerober gaslroinleslinaler Bakterien­
sléimme rn Kokultllf gemessen.

GaS/Tointestina/ microbiota as modu/ators
o( inffammatrNy r6SfJOllS8
Commensal gastrollllesMal baclerla aet as elfce·
tors 01 epithelial coIls in the colon. Non-pathogef1le
bacteria can intertere witll inflammation·specilic
signal rransdlCtion e\"Ellts via ¡nneasome·
mediated mechanrsms. Hence. an experimental
COlloopt has been established in colaboration with
!he dopanment GAMI mal is airoed at idenlify",~

alUerobic baclenal modulalors 01 inllammatlon
and tu ullJallel me corresponding rnechanisms.

(:J Fi{P'63:
Inhibition ofpeptidase sctivities of the zas
{XOteasomB by IBa poIy¡:ilsnoJes. [))ring a SCffl6ll­

ing o( pot8ntiaJ proteasomtJ inhilJitors~
tIavoooids. .w KJentiflBd epi-gallrxatBdlin-gallatB
as an efffJctive COITfJOUnd. which natura/Iy occurs
in grB6ll andbIid tBas. The diagram shows thB
reJationship belw86n substrat8 (Suc-LLVY-AMCJ
arrJ inhibitor fE6C6J conctIIJt7atials and the
chymo~-Iik8 peptidase aetivity of the zas .
prorsasane purif18d from ffIOOS8liver. .
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R~n.1 Excretion of Flavonoido & M~laboliles

O. 2. 4. 6.
ti... sca"(....k}

lIencaoe
cOlumptiOI

zeiglen n~:~wEi,b~re : 'iekte auf Gen
Cholesleralstof'we:hsel S:J wnr e1U1ch
e1,e hn·t:esenhe.t V:Jr. Aplelball¡¡s!Sla'len
'm Apfelsait ciie Al~sscr.eidllng ¡¡O Ges~mt·

gel'ensáuren s·gn.:il:ant hal1er
in einem weiteren Projekt ",urden Ole
Herstellung und Iihys'ol:Jgi:;:hen Wirkungen
von ExrruClorer aus Haler·Voil~ornp'odul.1en

In vilro lIntersu:ht. die reieh an Bal ststolien
\wie /l·GllIcan llnd reslslenter Stnrke) sind.
Ole verdelllen Extruc¡¡te ",aren in oe, L¡¡ge.
Wechseh\'1fkungen m't glybkanlug.erten
G¡¡lIens;iuren {GS¡ eillZqehen.
Das ,st elne Vorallssetzung fUT d n welteren
lrensport der GS In den Dlckdarrn und darnit
fur ihre AusscheI dtJl1g O,e Wed~selwilkunoen

",¡¡¡en gr5!ier bel nieollgeren pY.Werte~
und ,',,,rcen s:Jwahl var der Struktur der
GS als auch der de, B¡¡II~stslOíte ,n den
Extrudeten beern:lusst
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Ole phV510IJg.:;chen Wirkul1gen kO'nlllexe,
InboltsstJ:fe von F,u:hts;i;en wuroen in vltra.
en Rollen unj e'T: Menschen unter:;lIcht
UntCl Vem;endunJ cines enr,lnotis::hen Zwei·
Stuíen·Verí¡¡hrens \wraen durch unSele
K8operatlonspartner (Fors:hun~sanstalt
Gelsenheiml mil Ballaslstoffen und Flavo·
nOlden angereicherre Frucht· und Gemuse·
sillte IApfel. llaube. Role Betel he,gestellt
Die ChJr¡¡kter:slelung der Sjfte beinhaltete
d,e GUJ~i1)live und Ql:antltallve Anil"''Se de,
unter funktlonellen Aspeiten relevantan
Verl!indungenlrlavonolde. B~lIaststo.lel.

SabirriJ Senlbries. Barbara DrlÍková.
Gerhard Oongowski

7NF ·dependen! sigeal IransduCllOn pathw3;'S \Ve'e
stllnulctcd In epilhel al ceillines and m0dlll:;IOfY
influences 01 V3nous spccles nf anaerooic
gaslla'ntcsllllal bactena In,ve boen Slu:Jicd ,n
co culrure

PhVSiological charaeterizatioR of '"'it juices
eoriched in dietary tiber and flavonoids snd
of dietary tiber-ric~ cereals
P YSlologital etlects 01 tomplcx lrull lvice
ingrcdients wcrc stlId,cd in y'tra. in rels. ano in
l1ulnans FIlI,t and yC'"clabl(' jU!CCS rrch in d,clar,'
r,ber and Ilavonoids were produced by our
cooperatlVc parmers ¡Rescarcl1lnstltllte
Geisenhellni using ao enzymatlC ~..!o·step proccss.
The cllaracrcrizatian 01 juiClls Illcluded fhc
QlIalitative ano Quanli¡¡¡IIVC anat;sís 01 compour.ds
ifl3vono,ds. d.eI3r¡· fiber) Wilh respect to lheir
lun.:tional ,elevance 111 vivo. lhe measurement of
physiological parameters inlluenced by lhe
cOllSlImption 01 such juice produ..."ts. and research
011 tlle merabolism 01 f1av3no.és 3nd dierary tib~r

10 dlurnal Jnd human srud!;?s. The fermcntat.Jf1
act,vil\' of intestinal microflora was tested. and
butyrate was dctermincd. Produccd iutcc products
01 11I9h physlolvgir.al Qualiry sl1O\ved detectable
0ftects on cholcsterol metabollsm. ConsumpllCll1
of apple dlelar; tiber preseOl in apple jllices
resulted in a ~Ignll.canl increase in \he exeretiCll1
of tolal bile ac.ds.
In an addltiom;1 pro¡ect lhe produelion as \V(·U as
the physiologlcal oHecls 01 emudales ba .': on
oalmeal and rieh ,n diet.:lry llrer ~ gluc3l1 3r.1
resistant starch) werc investigated In VltrO.
Digesled extrudales ",ere ablc lO intcracl w'th
glyco·conjugated bile acids (BA). Thls is a
prcrequisitc for \he transpon of BA into colon and
their sulJSCQLJen! e.metlDo. Inreractions between
BA and cxtrudatcs wcrc enhanccd at lowcr pH
valves and Vlcre inlluenccd by lhe slruoturo 01
BA ond d,etary tiber prcsent in cxtrudatcs as \Vell.
TllC eompositian 01 dielary f¡~C1 in cxtrudalos
affectud lhc production of short·chain fatly aClds
(Including butyratcj during in vitro fcrmentation 01
cr-trudatcs with human taer.al tiGra.

Abbildung 4:
Renale Ed•• elian ,-on Flavonoijen und MetatJolilen
Die HPlC·flnalyse ven Flavoneiden und Metaboliten aus rlem 24h·Urin wVlde als Beispiel einel
physiolonischen Studie lUl Metabolisiell1n~ van Flavonoi:.1en avs~ew~l1lt tm Ve"uuf del Humansfudie
I.onsumiellen 10 Proband~n tán1ich t.41 eines Flavonoid·und 8allu",stoff·an~ereicherten Aplelsahes
!79 I"¡¡ol Quelcetinf-Glykosidel. GleichIeili~ '·Muen physiolo:¡ische Paldmeter ~etileS$en. um p~tetlliell

chemop'á,entive Einenschaheo des oplimierten ApfelsattgelJán's IV lIntersllchen.

':; Figurs 4:
Renal excretion O( fliMJIloids andmetabolitBs
HPl.C analysis o( ffavonoids andmetabolires from
24-11 urine has bIlen selectBd as exatTfÑe o(B
¡ilysiological srudyo(mersbolilarion o( flavo­
noids. During tIIe course of /he human srudy. tSll
Klluntoors consimed 1.4Jof fIavotiaid;ni diBtaf't­
fibar-enrichedappte juicB daily(79Wnol quBft:8tiw­
glyrosidet In pa:·.llal, physiologicalparametflfs
\Wre m6BSU1iJd to examine dJ6mopreVllfltÑB
(eatures o( the optimi1ed a{f11e bIlverage.

die Messung physiologischer Parameter
(I.B. Korpergew.cht. Gallensaureausschei­
dung. Cholesterolspiegell. die durch den
Verzehr der Fruchtsaltprodul:te beeinllussl
werden. sowie die Untersuchung des
Metabolismus von FlavOllo,den (Abb 41 und
BallaststoHen in Tier· und HumanSfudlen
Die Fermentatlonsaktivit5t der intestlllalen
M,lJollora wurde geprUft und der Butylat­
ante,1 be:;timmt. Ole hergestellten physio­
logisch Qualitativ hochwertlgen Saltprodukte

Ole Zusamrnen:;etzung der Ballast:;lofle
wirUe s.ch auch aut die Bildung von
kurzkenigen Fensauren leinschlieBlich
Butyrat) wíihrend der Fermentation der
Extrudate mit Faecesflora vom Menschen
aus.

Technische Mitarbeiter:
Elke Chudoba. Barbel Kunkel. Mon,ka
Nlehaus. Katrin Warnke. Horsl Maischack.
Barbel Kónig. Karin Richter
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Abbildung J
VNQeschlaQener Abbauwe;] für die Flavone Apigenin und Lurea/in. Die Aboildun;] leigt allch. welche
Re1lktion~schrim unte. aeroben BedingunJen na.::h'.,eisb1lr sin1 und wekh" ~1luerstolfemptrndh(h srnd.
Das Dihyrlrocha/kOl1. den; die 3'-Hy,1ro,yl;]ruppe in; S-Rín;] fell1r. lVil~ f'hlorelin genannt.

Brigitt8 KleeSen. Andreas Schwiertz

Es glbt H,nweise dalClur. dass DmmlJa~terien

bei der Entstehung und beim Verlaul entzund­
Ircher Qarrnerkrankungen {lBDI wio Colitis
ulceroso (UC¡ und Morbus Crohn {COI eir~e

wichtlge Rolle splelen

USlIl.~ a ncwiy ¡j~I¡-elopc:d actl,.lt"y" test. thc pt1 lorct¡n

hyjrolasc gene (phy)was clono~ an:l o,2rexprcssed
In Escherichia coli. lile recomblnant ec,zyme punl,,;d
to hornogcne¡ty and blucncntlcally cnarilcwri.:r:d
The purillcd enzyme catalyz2d the hydrolvsls 01
ph!oretin to ¡:jllo'~giucin:): ane 3 ¡·i hy:jmxYohenyl)
propionic aCld.
S:r.ce somc derj'¡arj,'cs of dlera~{ rsoflavones such
es eQuo!. whicll are forme-j by unldellllllcd Inlt·s
tir.al ba~1C[;a. emibi, strvngcr prlys,ologlcal cHects
1I13n th,~ molher cOl11pound. E. ramuluswas tested
for Its aDII!t'r' ro convún genlst¡:;m ilfid O,lIdzDIn
The organism catalyzed the cleava~e o! g9niSlein
to 6hydrQ~\, O desmelhyl¡¡ngolensrn as an
intermediale Whllc the I¡¡lter ",as dcgradcd furlllCl
to 2·(~·hl'droxyphenyll propionlc acid. the ol1ly
product 01 da:d¡ein breakdown. Odcsmethy!Jngo
lensin. was not degraded any further {Fig 3).
Thcsc rcsulls cl~3rtl' indicatc thal E ramulus is
no< capable 01 fonning cguol fmm daidzcin and
tbilt the barrena rcsponsibic 101' the f¡¡rmatron 01
cquol in the human intestinal tract still need tu be
idcnlJflcd.

Bacteria-lIost ¡AtllractiaDs
Intcstinal bacteria ha~c been impl,catcc in plaYlng
arole in tIle onset and pcrpctuation 01 in~arnmatory

bo\Vel di:;cascs IIBD) suth as ull:cratÍ'ie colitis ¡UCi
and Crohn's discasc ¡COI. To identifv possiblc
diHeronces in dominant bacterial population grollps
prcsem on lile mucosal surface or in~ad¡ng tllC

mucosa. tissuc sections Irom surgical rcscclions
tromlhe torminal ileum alld/or Úle colon lram 12
pancnts Wilh actlllC UC and fron112 panents wilh
acti~c CO were studied by culture·lI1oependent
methods and Comp3md to tissues lroo: 1~ patlcnts
no! sufferin¡¡ from IBO. Tile studl' was donc in
coopcration wlm J. Kroesen and H.J. Bulir.
BcnJamin Franklin Medical Center In Bcrlln
The mucosal surface al tissuc froo control sublccts
l1albored less bactcna Úlan lhat 01 tlSSUC 110m IBD
patients (p<O.OS). Bactcrial invasioll 01 the mucosa
was eVldent in 83% 01 co!onrc speclmcns fram lhe
UC patients, ando in CO patlCllts. in 55.6% 01 lhc
ileal and In 2S% 01 colonlc spccimens, while thc
corrcsponding tissucs 01 thc control subjects wcro
dCVOld 01 bacteria. Colonic UC s¡.>cclmens \Vere
colonizcd by bactcria bclonging to the gamma
subdivision 01 Proteabactsria. EnterobactEfiaceae.
the 8dcIBroides-Ptevot9lIaclustcr. the C/oslTidium
histoJyticum-CJostridilln litusebtJrenss group. lhe
C/ostridium coa:oides-Eutacrsrilln f8Cta1e cluster
or sultale:reducing baclCna. In contrasl. samples
Irom CD patients hamored malnlv bacteria 01 the
lormer three groups. These resuhs led lo the con·
c1usion lhat tIle patllogenic cvents in IBD mal'
result in alterations in the mut:osal microbial
communrties o, tIle ileum and cecum that diflcr in
CO and UC.

¡g~ Figura3
PropossdPiJthway of f1avone degradation using
apigenin and1ut80lin as exampIBs. The figure alSD
indIcares lWIich steps in mis pathwaycan be
derectedunderaerobic condlrions and l'AJich ones
are oxwen-StlflSitive. The dihyrta:ha1aJne de'KJid
of rhe 3'-hydroxyl group in th8 B-ring is called
phloretin.

a.a '" p.--­...--.

1m Gegensiltz dozu wiesen entsprechende
Ge..vebeproben von CD-Piltienten haliptsach­
1ich Bakterren aliS den ersten drei Gruppen
auf. Diese Beobachtungen legten den Schluss
nahe. dass slch die durch CO ausgelbsten
Veriinderungen in der Zusilmmensetlllng der
mil der Mukosa assoziierten mikrobiellen
Lebensgemeinschaften im Kolon und CJecum
van denen unlerscheiden. die durch UC
ausgelóst werclen.

erkrankuqe~ verG[I:he~ Ole Studie I':urje
ir Koor.oeraticfl mil J ~;roesel~ uno H. J. Bulu
\'Olll UI1'versltatsklrnlkum Benjamlr Frankl'l1
in Berl'n (jurchge'llhrt Au' der Mukosa·Qbel·
llilche yo~ Gewebe. dos van KonlTollp"rSXlen
sttimmte. WJren generell weniaer B::Iktelien
nJChwelsbar als In denlBD·Patienten
(p,0.05 i Eir El/1dringen von Baklerl9n 111 die
MukosiJ ".'urde béi UC-Patlenten In g] 0,
der Kolcn-GewebeprGb9n. sO',vie bei CD­
Patienten I~ 55.6 ~, der Gewebeproben au,
dem lIeum und In 25 ~" der Kolon·Gewebe·
proben gelunden. In Gewebep¡ oben ilUS del
KDI1lroli!]I1!pp" konnlen keir.e aingejrunganen
BJkterien beobochtet \\Ierden. Da, Kol~n·

Gewebe dar Uc.Patlenten wal mil Bil~1erien

besledelt. die 1lI1 Ga'Tlma·Gruppe der Proleer
bacteria. Enterobacteriaceae. des BactlJ­
roides-Prevotella·{iusters. der Clostridium
histolyticutTrClostridium liluseburenslJ­
Gnlppe. des Clostriditlm coccoides-Eubac­
teritlm rectaleCluster, und ilJ den Sulbt·
Redwlererr. geharen

n
--Cl1 ..L..~'OoI~

"'~."I

Um mbgliche Unterschiede im Auftreten oomi­
nanter bakterieller Populolionsgruppen auf
der Mllko,a·Qberflache oder in der Mukosa
zu linden, wurden aus Resektlonsp¡aparaten
(12 Patienten mit aKtlver UC. 12 Patienten
mit aktiver CDI Gewebeschnitte des terminil'
len Ileums und des Kolons untersucht. Die
Bok1erienbesiedlung wurde mittels Fluores­
zenz·in,sltu-Hl'br idlslerung Quantitatlv unter·
sucht une mlt Gewebeproben von Kontroll·
patienten ohne entzündliche Darm-

verlehrte~ Isafl¡)\':Jn€. Daller \';urde un ter·
su:ht. ob E ramulus In del La~19 isl. Genisteln
und DaldzeinumLUsetlen E ramulussetzt
Gel1lsteln zu 2-{4·Hydroxl'·flhenl'¡¡-propi~n­

silure um. wGbei 1m Zuge dleser Rei1~tIQn

6' -Hl'droxl'·Q·desmelhylilngolerlsln ills
Interl11e:liat gebllliet wir,i 1m GegenS<Jt: OilZlJ
wird Daid/ern ll. Q-Desmeth\,lilnJolensir,
als ein/Igem Produl;t umgesetzt IAbb 41
Diese Ergebnisse lelgen. dass E ramulus
nicht rn der Lage ist. ilUS den ern]eset.'ten
Isoflavonen Equol zu brldenund dass die
BJl;terien. die 1m humonen Dorm EQuoi bilcien.
noch Identlkierr werden müssen



:oIOrll.:allon of rhe human lntc:;tUla! !r~ct tarts

oUfil19 b!rth ano contlruos tnereaiterl¡ has ~en
hYPOlhcsi;cd tr.al an Ina~pr;¡pna¡e coioniza¡'on of
the intestino of prcleml inlants m:;y play a rúle in
the d~vclopm~nt of nconara: necrütlzlng entero
colitis (NEC!. lo oblain informallOl1 O! rne fecal
bacrcrial community o( premature llitants Il~

cornp~lIson ro brcasl fed lull tcrm Infancs. rne
successlon of the neonatal microbiola In rne li,st
l'ieeks 01 Iife was charactcri;:cd by analYIing tito
1ÓS rRNA gene ~ariety in fecal samplos Wilh
PCR d0ll31uring gradiont gel ~1C'Cbophorcsls iP~R

DGGEI. Fecal samples 110m 29 prclclm intants
hospitalizad in anoonatallnlCnsivc care unit wero
subjccteo to PCR DGGE analysis DGGE protlles
(ram ell protcrm Inlanls o!ltaincd daily during rno
flrst lour wocks 01 lile were compared wlth lhc
DGGE profilos 01 15 Idl leml brcas! fC\1 inlants
ando 1/1 addltion. 5 var,cty 01 c1'fo'cal bacteflil
i~olatod lram thc intensIvo caro unil. Durtng Ihe
I,rsl days of !tIc. the DGGE proliles \Yere ratller
simplo. but increasc. In comploxilY ove' time.
S:mllarilY va'ues il.1 incre3scd in each prciCrm
inlant Irom O10 80'1", whilc inter individual e,
mcrcased Irom 18.1to 57.4%. revcahl1!llhc
acquisition of ahighly similar lJacteri;l1 community
in these inlants.ln contrast C,valucs obtained
lor fulltcrm brean too infanls wcrc ratroer low
(11.2%). Escherichia eoli. Enterocoa:us spp., ana
KlebsielJa plliJumoniaewcre thc bacteria mosl
commonly found in all pret(fm tnfann- lhe intor
individual bactenal composition In hosp:tahled
pretcrm inlants is more similar in comparison to
full·tcrm brcasHed infams.

Eine Fehlt-,.:;sigj un[, ces unreifer J~r",g~

Frull~eb~rener \'.'11:1 m t cer Entslehlln~ cel
neor;at~IEI1 ne~.ro'I$lerenaen Efitero:O! [tl$

!"~:Cllnursdcllkhem ll:s3"1:ner.henJ [lese·
hen DIE lusamm€lnser.un9 jer baklEflellen
F~pu'atioesJemeinsch?ite im Cbrm Fnihge·
h:lIeeer wurd€l mlt der \'I)r gestll1l'w r€liten
Sáugiiegen ~erglichen Ole 3¡¡l:terienbeslej·
Il.nJ ir den ersten LebenswJchen wurde
durch Analyse der Varlabililat des 15S·r:l'JA·
Gene·Po,js ir Stuhlproben m:lte!s peR und
nachiolgender denalltrierencler Gradlenten·
Gel·r.lel:trophorese (PCR·DGGEi verlolgt
Insge~amt wurden 28 Frilhgehorene einer
intensi'o"station ~owie 15 relle Siluglinge
Ir die ~:tujle €linJeschlos~€ln Uber emen
Zeltraulll von <1 Wochen eaeh del Gehurt
wwden taJllch Analyser~ durdlJellihrt
Zusátzhch lU den Stuhlprebee wurjen
bakteriehe Isalme von der Illlensivswt:on
in die Urtersuchungen elnhezogen.

cl.rch eiren ~hell:her SZl1 \"on Baklerien
bestejg~t \'y'urcer. 1m Ge~ers.all can. \\' esen
Ge KlI1jer ir Ger Konlrcltgruppe linler­
ell1anjer nur ',':en,g Ahnilc l:el1 I~ r.er
Bzl:lerienzusammenset..''"J au' Escherichia
eoli. Enteroeoecus spp. unr. Klebsie/la
pneumaniaewurden in den Fruhgeborenen
am halltlgstar. na:hgewiesen üernnach
weisen Frlilqeborene allí einer Intensl\'station
genngere Intenndl~ldll€lle Unterschlece In
der BaktErienZllSa'nmenseuung aul als raife
gestillt€ Saugllnge.

¡;~ Figure 4 . ., .
Postulated transformation pathway frx daidzem
as catalyzedby EulTacterium fOOlulus

L.-' Abbildung 4 .. . .
POSl\lliel1er We~ 101 die TI anslormiltlDn von Daidlem dllrch Eubactenum ramullls

W¿hrend der erslen Lebi!nstage waren die
DGGE·Proflle der FriJhgeborenen reialiv eln·
lach wurden aber mil zunehmenden Alter
I:omplexer. Bei allen Frühgeborenen slleg der
Áhnhchkeitsl:oetfizient {Csl,n dieser leit van
Oauf 80 '!'. ano d. h die mikrobielle Lebens·
gemelnschaft stebllisierte sich. 1m selben
leltrallrn verringerten 51ch die anljngllch
,wischen den Sauglil1gen bestehenden
grllllen Unterschiede in der Bal1erienzusam­
mensetzung. was dalür spncht. dass diese

~ ~ . . .
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Department of Vitamines
and Atherosclerosis
Hcad: PIOf. Dr Rcnina BligC'IUS F!Jhé

Ha\\' im;xlnal1t vlt.1T1ins DlId llJce c1cmcnt:; are
(01 Ihe human orgiJnisn; can onl\' bD undDr.tüJd
..,'hen \\'D havc;1n cxac¡ ~nJWIDdnc 01 the!r blo
10Jical lunttJ~s Inlhls connccII~n. GlJr a1tenlion
15 ixuscd on lilE' ::mtio:..id:;tive cftcct of v/t.=rnin E
ancl on the cs:::r.tiallracc element selEfliU'Il.
..'\n i:wolvement 01 reaCI,"e O')1JCll SíJCCles In lhe
ucvclopmclll of uISC3SCS. e.!1 . athcroscle",sis.
(auto¡,mmune diseasDs. canecr. or accelcratcd
a~cing proccsses. has becn unaei dlSCUSSIOfl for
a 1Jn9 lime Clinlcal "ludies tnI''Cslloaun¡; ":Ilethe'
these dlseascs can be prevenled b:¡ al1l~Qxidants
have dclil'ercd mJsrly ncgari\'E or arleasr
COIltraolclOry lcsullS In actdlllon. thero 1$ mountlng
c'vidence for phYSlQlogical functions 01 rea.:t,vc .
oxygen SpeCI('S, e.g., In slgnal uansdoctlOtl ¡,nd
in the regulat,on 01 cell gr.owth and diífc,entialion.
Fa: a long lime....itam,n Ewas consldered lo bD
oél\, an antioxidant. but this taet cannor explarn

• ·.·.'h.,. JI is Dssentialy. NDW investlgatlJriS point to
Important tunctlCoflS of vitamin Ein cDllu/ar signal
lransduction and inthe rcglllarlon 01 gene aetiVltlDS:
these ¡;re more in line wilh lIS esseflllal runctlon.
Se!enium is a componen! 01 many protelflS. oi
which lhe lllutJlhlone pcr.oxldases IGPx) cenalflly
bc'ong lO rtlC antlOxluJli,1) arsenal oi the cell but
also havc funClions tha! go beyond the mere
dcfcllsc ~gain:¡t oxidatil'c stress.
ThD ~im 01 the research olthe Depar1mcnt al
Vir.1mins and Alhcrosclerosis is thus to understand
lhe rotes of selenrum and I'ilamlll Ebeyond thelr
rostulaled antioxidat",e functions in ¡ilysiological
and pathopl1ysiologu:al processcs.

In the Sslenium Project. the tlssue- spccilic
exprcssion al the glutathionc pcroxldascs and thcir
raiD in !he ccllul~r signa!· transduction pa!hways
is investigatcd. Wltl, Interloukin-ll1l·1J slgnaling
as an examplc In !he AtheroscJsrosis Prcject. Il
1 and oxidation-mediated ll't'l!lltS in alherogencsis
are main topics. Thus. both projccls cOOlp!ement
e::ch other. The metabolism and nO\'el functtons
of '/llamin Eare studlcd in the Viramin E ProjcCI.

lb. Saleaium Projec:t
Glutarhiooe peroxida.;i!s
The lour selenium·dep;:mdcnt glutalhione peroxi­
dases IGPx). cytosolic GPx (cGP~ GPx 1J, phos­
nholipid hvdro¡ll)roxide GPx IPHGPx. GPx 41. plasma
GPx (pGPx. GPx-3~ and the gastrointestinal GPx
IGIGPx. GPx 21 are exprcssed ID a tissucspccilic
manncr. Wheroas cGPx is foun¡j ubiQuilouSIy. PHGPx
prcvails'in brain and testes. pGPx in !he plasma.
and GI-GPx in the gaslrointes~nal system. Diver·
sificd tissue and substralo spccificllÍCS re~al that
these enzvmes have dllfercnt functions lhat are
nOI resrrictDd ID hydrop¡¡rollide·deIOllification.
Even lhe subcellular distribution is diflerent.

.: -, 'Figure 1:' .
. lDcaIizatiotJofGI-6Pxinth8~18ti:uIIm.

Colon rissue ofa patienr witll colO1f!Ctaf
ade.7ocarcinoma~ stained with¡xi,marr ami­
bod,~s againsr GI-6f'x- and calfl(JXJn fas a marker
for sndotJ/asmic rati:uIlmJ. Th8 S8ClXIdaryentibody
was Cy3- (lfJd, GI-GPx) or Cy2 (green. calnexin)-

'. labeled. The mixedco/Oll (yellow) in the o~1ay
reveals perfecr cola:alizazfOlJ. .

Lei;ul1~: F:of. J:. Regi'la 8·igeliL:,·FI~j¡e

'.Vle \·..icht,~ Vitnmlne unc S[lllren~le"ente

iiu j~r. meró:hli:hell Olgalll~~1L:S sin:!. IsI
nlli ,,!Jer Eire oellJue Kennlnls iher t-'IO!Q­
gis:hen Fur~.t!or. ¡U ertas.en !n j,esern
Zus¿¡mmenhJno g It ur.sere Al.her~silfn"eil

dem antioxdoliv wlr"ellcen V l¡¡':1in Eund
dern essentlel!er. S~~!leneletnel1t Seler..

Eine Beteillgung lOan realtil'en S'lllerstofi·
s[l€/Ies an der Enlstehllng ~'on Kmnkheilen
wle Athero;;I:lerose. {AlItollmmunkrankhelten.
Krebs cjer hes.:hleunigter Alterungsprozes·
sen wlrd seit langem disklllien. Klir.ische
Stuolen. ole ¡elgen solllen. d¡¡ss diese Kr¡¡nk·
helten durch Anlioxidontien ¡U velhlndern
sin:!. erbrochten mei,l neaatlve. zlImlndest
\·.. iderspruchliche Resllltate Au:h r;;ehren
s.~h d,e Hrnweise au physlolog sehe Funk·
t,únen von reakti...en Sallerslef:spELies. z.B
im Slgnalllansíer und hei der Regullelung
van Zellwachstum lInd ·dlileren:ierung.

Vitamin Ewurde lange ledlglich als Antioxi·
dans betrachlet, was <loor seine Essenlialitat
nicht allein erklaren kann. Neue Untersu·
chungen welsen aul wichlige Funktionen van
Vit~min Eim zeliuléiren Signaltansfer und bei
der Regulation VOIl GenaktlV1ltiten hin. die
cher mil seiner vltalen Fun"tron In Einklan(J
zu bringen sind. Selen isl Bestandleil ver­
schiedener Proteine. van denen ole Glllla·
thion[l€roxidasen (GPx) zwar zum antloxl­
dativen Arsenal van Zellen gehóren. aber

ilu:h FunUionen hnb€n. d'e lIber eine blol!.e
NN..ehl ces eXléblr..en Stresses hinaus:¡~hen .
D¡¡$ Fcr s:hung$zlel cel Ableillln:¡ 1St j~sh¡¡lh
die Alf.l~jrung dal RJlle van Se,~n uno
Vil¡¡"llm Ejenselts ihrer pJSllllielten
anlioxidmiven Funklionen m[lhysiol(lgischen
l.r:! pathJphyslOloglschen Fro/essEn.
1m Selen-ProJeH Wfrd die gewebss[l€zifische
Expression I'on GllIt¡¡t1l1onperoxjjasen un:!
deren BedeulllnG iur die ReglllUllon lelllll~rer

Slgnalwe~e am Beisr~el der SiJlaltrillls<lL4:~cn

1/On Intelielllln-l (I~· i urtersu:ht.
1m AlhefOsklerase-ProJe~1 slehen IL -1· bzw.
o.~idnllonsvermiltelte Atherosllero$erele·
v¡¡nle Erelgnisse und ihre Beell1flussllng dllrch
selen¡¡bh~ngl!le Glutathionperoxld¡¡:;en im
Vardergrund. sodass b~lde P¡oje~te einar.der
erganler.. D¡¡s Vltamln E·FlOie~t beh¡¡ndelt
den Metabolismus unj neue Fun"tlonen ...an
VitalTIln·E lJnd sem somlt die langjáhrige Tra·
111lion des DilE in der VltaminfolSchlln!l ion

• Abbildung 1
Lútalis¡¡lion van GI-GPx im en~úplasnkJli~chen

Retilulum IERI \'on Kolonkar¡inol11Zellen.
Gewebe eines Patienten mi! Reklllm<ilIzinom
\\Iurde mil Erst¡¡nlit~rpern gegen GI·GP. und
CiJlnexin (al~ einem ER·Marl.er) markien und mil
einem Cy3 hN. GI·GP,,; odel Cy2 (gll/n, Calne.in¡­
aekoppeltell Z<.-eit<lntikOlper getalbl. Die aemischle
Farbe (gelbl im Overlal' ¡eigl die peliekte koloka·
lisaliún beider Proteine.

Gaby-Fleur 861. Cordula Müller.
Dagmar Kuwer; Nadine Jurrmann

Glutathioo¡Jeroxidasen
Die 4 selenal:t1angigen Glut¡¡thionpemxidasetl
IGPxl. die cytosolische GPx (cGPx. GPx·l J. die
Phosphollpidhydroperoxid GPx (PHGPx. GPx·
41. die Plasma GPx (pGPx. GPx-3) und die gas·
trointestin¡¡le GPx (GI-GPx. GPx·21 werden
gewebsspezilisch exprlmien. Wahrend die
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eGPx ocwrs in almo)! ail cclllllar comp" :mDr'ts:
PHGPx I~ füurrd il1 tytú!>Ol, milorJ1J11dn2. a,~1 ElICI,'!.
Depcndlng on tll~ l¡¡tostlOal arca. G¡ GFx is
expressed JI Far.e¡h ccl!s i'lcum) Ol con:cnlraled
in SlrJClures cappm!) lhe nucieus at the lum,nal
sic1c 01 colQmc ccils Thcsc slnJclurcs '1.'crc
idontifi~d as ondDplasll1ic rcnculu:n (FI!) 1¡.
In solonlum delielonc... 1c\'Cls 01 GPxs v3ry according
tü Iltei, ram:JIlg in me hierarc~v of salenoprolc;';s.
Wl1ereas GI GFl and PHGPx rema:n rclallvely
slable. pGP, ano cGP¡¡ rap.dly lüse aClivlt, due
to rho d~gradarlOll 01 rho respeclive mRNA

1l-1 sigAaliag
Il·1 is a pro'1f11lammatory cytok,ne which exerts
ils srgnals via rhe Il·l-receptorlll·l·R}.lts slgnallng
cascade is redox·rcgulated. Upon binding of Il·],
various proteins are recruiled to Ihe receptor,
among them the IL-1R associated kinase-l
lIRA/(·1j. Alleast 3 01 these proteins contain
fme SH groups !F,g.21

The mRNA 01 suicnoprolcins contams a chorac·
tunsllc suomjolY structurc 1/1lhc 3non Ilanslarcd
region 13 UTRI. caliad SECIS for selenocysleine·
insert,ng scqwenco, wl~ch is Ind,spensable 10

recúgr",c TGA as scler.ocfslcinc cador.. During
rranslalrOn. a SECIS binding prote'in ¡SBP 21 binas
lO the SECIS and Intcracts with mSclB, which IS
assoclélCd IV,Ir. lhe sclcnocyslcyl loadcd tRNA,
lhus s,abih"l19 lhe translation complex !)pical lor
selenoprotcins. The 3'UTRs rnay have addilional
fun(lIons, e 9 . stabílizing mRNA r,! blndlng eHIle<
S6Fs or altemative prolell1s This h.,.polhes;s 'l/as
lestclJ by mutually exchanging 3UTRs and cading
regions 01 cGFx, PHGPx and GI·GP>: as exarnples
lar dlfierentlv slable selenopmleins. T!lc 3 UTRs
o! GI·GPx and PHGPx (ould be mutually exchanged
""ithou! loss vi mRNA stab,hly ,n selenium deli­
c.enc,. They could, howovcr. nol conter stabilirv
to cGP1.. Fusion 01 the cGPx 3UTR to lhe coding
re91011S of PHGPx or GI· GPx madc bOlh mPoNAs
inst:lbiu. Thus. 3UTR IS necessary bu! not sulficient
f;;¡r lhe stabilization of PHGPx and GI GPx mRNAs,
Icaving lhe poss'billty tha! adrlil!Qnal scquenc'Cs
I11QS\ probably Wlthin lhe cading region are required.
BH!: celis. which do not express endO!Jcnous GI
Gp•. expressed GI GP>: under lhe control 01 the
CMV promo!~. Also. 61·GP>. mRNA praduced this
way remaineo stabltlln stlltll1lum deficiency.
Expression of GI GPx. thcretore, dcpo::nds on tissue­
spccllic transcription factors largNin!! lhe 5·UTR.
while faclors binding to and stabllizing RNA appear
lo be less tlssue-specilic

Abbildung 2
REklllt'lefllnJ "on PlOleinen mil heien
ThivlJruppen an den IL·IR dlllch
IL·1.Il-IR Immunpr~zipi¡¿¡le "e>r, EL4
Leller mil I'¡ und ohne (.¡ IL-I
Slimulierul1J wurden mil ·"I·I/\IT
lIodo- '\celyl-I ~'I -lodOl,losln21
ma:"ierl Die lopra¡ipiliellen Proleine
,,,,rden auf SOS·PAGE geuennl und
¡JUloradioJlaphie,t. Die ca. 30 kOa
Sande \'Iulde als IL-1R·a>soziiene
r.inase IIRAKl identifi;iert.

eDClerender Sec;uer, von cGPx, P-JGP, und
GI-GP>: 315 Beispleie unterschiedld stahiler
Se:enoprale,oe wurj~ diese H"lJotl'f:se
uberprl.lt Cíe J'L1TRs ,'on GI-GPx unj PrlGPx
¡.onnten ohne Verlust der mR~A·SI3lJ.1 l¡jt
im Seienm3r,ge! ausgetauscht welden Die
GI·GPx un:! PrlGPx 3'UTRs bUller aber nr:hl
die mRNA del cGPx rrn Selenmangel
stah,I'Sleren Fu:;:on der eGP>: 3'm R¡¡n die
c~dlerenGe SeCll'2n, von PHGPx ader GI·GPx
mJ:"I~ hede mRi'JAs mS!3hd. SOInIl isl d'2
3'UTR nÓl'g aber nicht ausleichend flir cie
~:tahilrslertlOg del mRNA von PHGPx und
GI·GP>: E:; lJielh! die fvb;¡lichkell, da:;s
llIsalzliche SeqlJenzen in der codlerenden
Reglon zur Stabd,slerung eríarderlich sind

BHK·Ze'len. die leme endJgene GI·(;Px
uilden. expllml2nen GI-GPx tUlter del Konuolie
des CM,-Promoters une hlellen die LUJe­
hjlige rnRNA 1m Selenmangel stahll
Somll i:;l die geweb:;speilflsche Expre:;sion
del GI-GPx eher liber speziflsche TI anskl ip·
llonsfal:\arer. die im Promater hlnden. als
liber 3'UTR-blndende Proleine regulrert

IL-l

30-

lO

220 -

97 -

IRAK

69-
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cGP. IJbiquitbl vOlkommt. li!JerwieQt P-JGPx
in Gehil n lino Testes. pGPx im PI¡¡s~~ uno
GI-GP.\ im G~strolnleslln3itr,lkt. Unlerschied­
Irche Gewebs- unj Su!Jstr¡¡¡s¡:.e, filaren leger.
unterschledllche Funktionen n~he. die nlcrl
auf HyúropelOxid-Entgiftung beschrankl sind
Auch Ihle subzellulille Verleilung 1St unter·
schiedlrch Ole cGPx Irndet man In fast 3tJen
zellulnren Komp¡¡rtlmenlen. die PHGPx Jn

C\10s~l. Mitochonorien und Keln. Die GI·GPx
flnjel m¡¡n Je nach Darrnahsch/llll 10 Pimelh­
zellen (1Ieum). ooer in kemn¡¡hen Strukturen
auf del luminalen Selte IKoloni. die als endo­
plasmalisches Rellhllum dentlflziert "..erden
konnten IAhb.l)
Bei Selem angel andern sich ole SpleJel der
GPxs entsplechend Ihrel Stf:liung in del Hle­
rarchle der Selunoproleine W¡¡hrenj GI-GP>:
uno PrlGPx relativ sla!Jil hleilJen. verileren
pGP, und cGP, sehneli an Aktivital dUleh
AiJbau ihrer mRNA. Die RNA van Seienopw·
teinen enthált in der 3'-niehl'llanslatiellen
RegJOn 13'-UTRJ eine ch¡¡r¡¡kleristische
Sekundbrslruktul, die sog. S:CIS. fitr
Selenocystelne-.ilsertlng .sequenee

Diese ist unerl<isslieh für die Erkennuna des
Selenocystein-Codons TGA. Ein SECIS-uln'
dendes Protein (SBP-21 bindet wahrend der
Transl¡¡tlon an die SECIS, inleragien mil an
die 11111 Selenocystein beladene lRNA asso­
zlienem SelB tilld stabilisierl den fül Seleno·
proteine typischen TI¡¡nslatianskomplex
An,1ererseits k6nnlen 3'-UTR·bindende Pro­
teine alJch die Stahilllal der mRNA van
Selenoprotemen beslimmen. Durch
wechselseitigen Aust¡¡usch von 3'UTR und

Interleukin-l ist ein pro-inflamrnalorisehes
Cytokin, das seine Funklion über einen
rnemhranstandigen Re,eptor ausübt und
dessen SIgl1<1ltransdul:\Ion redox·regullerl
isl
Nach Binduna van Il-l werden verschiedene
Proteine an den Il-l-Rezeplor IIl-1 R) rehu­
llert, lU denen u. a. die Il- t R-assozlierte
Kinase (IRAKI gehOn Mindestens 3 dieser
Proleine enthallen freie SH·Gruppen IAbb.2)

Ftgure2:
l-1initia~ reauitmellt ofproteins with free
lhioJs tD tfJe l-1receptDll-7RmnunopfSt:ipitilt8S
frrxn EL4 ce/Js wirh t+i,0I wilhout I-) /L-7 stimu/arian
were /abe/Ied with ZS¡-IAIT(kxkracetyI.f:5¡}­
iodotyrnsine}. Coprecipitatsd¡:yotBÍns _8 sepa·
rared by SDS-PA6Eand visuafilsd byautrJ1iJdio­
gra¡:Jly. TIte approx. En tDe biJtld wa:s id6nrifisd
as/RAK..

"
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Abbildung 3
Hernmunn del >'CIIM·! hpression durch PHGP, und 15-Lipow~enase. SMC. SMc' I~" oder SMC·J'·
IVurden milllnd ohne Selenil klllrivierl und milll-l stimuliert. GAPDH-srandardisierte VC¡\M-! RNfl
wurde milledl rime peR über jie ,OOlpiJfdlive Merhode Quamifizie.l. VClWl·1 von Selen~rmen SMC
diente als ~aliblawr.

711:01 moolfyin[J agenls such as dialli:ie. mena
aione. and pilGnylarsine oXide {PAO! ,nhlb:!c·o me
IL 1 meCialed phosphoryiotlOn oi 3n c:'cooenou:¡
su~stfate wilhln Ihe IL 1Rcúmolex and aiso the
re=ruitment 01 IRAK lo me reccptOl. Recruirme:l!
correlated \,,'Irh lhe al'Jliabll,ro' of tIllo: !F.oups Ir.
IMK fm tile tiliol marl;er ~.J IAIT Thu~. one of
Ihe prOICIn5 mthe IL· IR compiex 'Sas IdentIfica
as IRAK. IL·' signaimg iS mcOlarcd by rcacuI'C
ox,gen spocies Ttese can eilhcr funetion as s'!)nals
ll, themselvcs or mc.d¡~f prOleil1S Invo:vro in
si[Jnal,no. tile laller s~'QUld be en!Vme regulated
for spcclficlt·{ Tt,e mo"ll:kerf candidate far such
a legulauon is PHGP•. Il.s the ooly GPx able lo
roaet with IwuropCfoxldes in complCJ lipids ,'mhm
membrancs and Wllh protein tlllols. Glutalilionc
and ovelexpressed PHGPx reverscd tile mhibltion
01 lile <lssor.:¡¡lion ollhe IRAK to lile receptor tri
mcnaolOll!: llln not by PAO in Ime witl¡ lile re::Cll:m
nlCchanism ollhese compounas II IS concluded
tllal the form3uon of th~ 11.·1 Rcomplex:s rc:~ulat!Xf

by lile glurarhione sl";tel11. arcducec SIJ!uS bcino
a prcreQuislte for an aporopriate !l-' response.

Tbe Atherosclerosis Project
Many events in atherogenesis are iOlllilt!Xf by
oxtdatlve stress or are rcdox·rcgulated. e.g . lile
expression of cell adhesion molccules (CAI'N
Rabbit aortlc smooth musd" cells S12bly ttans·
-teclcó wuh o.ther PHGPx or 15 lipoxvgenase
providc a model to investigare ¡t,e role of hydro
peroxide-reducing (PHGPxI ano hydropcroxidc
producing115·LOXI 111 p!ocesscs relcvant lo
atherO!ltlnesis To study !he oxpression 01
VCAM·l (vascular coll adlleSlon molcculc ¡l. mRNA
for rabbit VCM1·' had tlrst to be clonad and
scquenccd. Basal VCAM 1cxprcsslOll was inlllbitcd
by approximately 50% 111 SMc" f.P. allá almos!
100% in SMC·:"'·. VCAM-l induclblll!y by IL·l was
maintalned in SMC"-I~"" while IL-! dld not induce
VCAM·l In SMC':'x IFig. 3).
AII r.NA data were confirmed by immunocytlJ·
chemistl'{. PHGPx effetts support !he view tha!
a modcrately oxidlzed status fatllltales Il-'
slgnaling ando in COI1scqucnce. VCAM 1e;<pression.
In contras!. a highly oXldized status. evokcd by
15 LOX. appears to make cells rofractory for an
IL·' stimulus.

Tbe Vitami.·f PlOillct
The long Iasting DlfE tradillOll in vitamin·E resean:h
has been continued. The postulattld chain dcgra
datiOll of tocopherols and tocotrienols vla a
~'oxidalion palhway has beco conf:rmcd by !he
idcnlification of almost all posslble intermediates
by GC/MS IRg 4 A/B).

FigUf83:
Inhibition of VL'AM-1 expression byR1GPxand
15-LOX
SMG. SMf1"IGh ar SM(}(lJ( lW/lI gtDWl with or
withOllt selenita andstimu/ated with B. ·1. GAPDH­
normalUed \iDlM·1 mf1NA IWS quantifiedbyreal
trme PCR by th8 ccxnparative methoo with VCAM­
1mRNA ffOl7J selenium-deficientSMCascalitTatDr.
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MelD<l or ur:d Ph~nvl;rsif'cx¡j lP.'<'Oj, .
h;!mmt,m die PhJsphJf';.iellmg I~ IL·];:l·
KJmp:ex enth¡¡lt;!ner enr.q;!ner Substrale
sJwie d:e Rel:rulierung ,'::lIl l'1AK D,e Rel:lu·
t'enm¡; der IPJ>.r: blfeliene ~Illhrer Zu~ang'

I.:hke t ltir o;!n SH·Gru¡Jf>en ~hrke, ':'J-IA:T
Ein~s der 3 Protelne wurde ~omlt als IRAK
ic~ntikiert. Z den am IL-]·Signoltransfel
b;!t;!i,qten rv.~jmlClen get:trer: ~l!ch r;!JI:t!ve
Sauer:;toffsp~zie:;.

O:ese haben enlwedef selbst Signalfunl:tion
ojel mJjiflzieren ¡¡ der SlgnalkDskade belei­
hute PrJteine. eir. Proze~ der. U:í, 5P;!llfis¡;h
abzulauten. Enzymregullen seln sollte. Ein
K3ndidat hlerfur 1St die PHGFr.. da diese als
ein.:'ge GPx SOWJh' mlt m;!mbElf'Slanjig;!n
llpjjhydroperoxljer' a!s ~1'Lh m:l PlOtein·
tlllolen reaglerer. kann. Ole Hem.'i1ung der
Assozlierung I'::m IRAK ar. ::Ien R;!leplor jurch
Menadion -..ver durcto GSh wc dur:h PHGPx·
Uberexpression rel'ersihe! Dagegen war der
FAO-Effekl IIleverslbel. was ¡m Einklang mil
den Mechanlsm~n der Thlolmodiflll~lung

beldel Substanzen slehl.

!3 ~
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I
I
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!
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Hieraus isl ersichtlich. dass die Bildung des
IL·1 R·Komplexes über ,ias Glutathionsystel11
regulierl wird. Ein reduzlerter Status 1m
IL-] R·Komplex enthaltener Proteine ¡st Vorbe·
dingung für elne adaquale Anl\'vort auf IL-1.

Kerstin Schnurr, Antje Banning

Eme '>'181;01l11'0n Prozessen in oer Alherc·
gon~se ....ird ourch oXi,~~tll'i:f' Stless 1Il111'ert
oder :si redo-Hegul.ert Hiem: gel¡jren 1 B
d,e Expl eSSIJnl'::m Zel:·Ajlmions-Molel:tilen
(CAM) M,t glanen Muskelzellen (SMC, aus
Kaninchenaorten. die entwejer PHGF, o,!el
i 5-Lipoxygen¡)se (i 5-LDX! stabll uberexpri·
mleren. stehl eln Modell ZlJr VelÍu~lll1g, mil
dem liie Rolle vor HvjropeIO):lj'abb~l!en:l;!n

(FrlGP.¡ lInd Hvdropel oXld·blloennen
Systami:n (15·LOXIIl1 Atherosl:li:rose­
relel'anten Prozessen uberprüft weruen kDnn.
UI11 die &plesslon 'Ion VCAM·' Il'asclIlm cell
adhesicn molecule·¡ i Zt. unterslIchen. \wrje

llln~chstcie cONA fur Kalllnchen VCAM·l
aus SMC isohert und sequenziert Irn Verg~edl

zu nicht tr~nskierti:n Sr·AC w~r die bJsale
VCMi-l Expression In SMC' 1;"- lIm C~ 53%.
111 SMC- J'. fast vcllstanülg gehemmt
Ole Indllliefb~rkeit v:ln VCAM·' liurch IL·]
blleb in SMC' b'· erhJllen.ln SMC·I' Ile~

Sldl VCAM-' I1!cht durcll Il-1 induzieren (Ath31.

·s.
rl .s.

Alle RNA·Daten wurden III immuno·
cytochernlschen Untersuchllngen besláligl
Die PHGPx·Effekte lJ1terstütten die Annahme.
dass ein moderal oxidierler Status den IL-l
Signaltrallsfer lIlld damlt die VCAM·l Expres­
sion erleichtert_ Eme ÜberoxidJtion durch
15·LOX scheint dagegen Zellen gegen eine
Il·l Stil11l1lierllng refraktar III mJchen.



Malc Birlinger. Nico Landes.
Paul Pfluger. Dilk Kluth

Der Mech~nisrnus des Vil~m!n·t-t,·IEt~holis·

mus wurde weitgehend ilufgeklárt. Die (Iber
elne 13-0xldation verlautende VelkulzunJ Ger
Seilenketlen von Tocopherolen und Toco·
IlIenolen wurde durch IdelHl IZlerun!j fasl
aller lI~'lschenprodukle mlttels GCiMS
besléillgt IAbb4 A/B)
AIs das die 'l'·Hydroxvllelung katol'{slerende
Cytochrom PHI war n~ch Hemm· und
IIhiul:11onsslu,llen CYP3M \-orgescl1Iasen.
Wahrschelnlicher ist jelZt eine ll'·Hydroxy·
liellJng durch CYP4F2 ¡Sontag & Parl:el. 20C21.
Auf fejen Fall wer,1en alle Vlbmin-E·Formen
UI.'€1 ell1 En;:yrnsyslem metohctislert. das au:h
fur den Ahhau von Armelmitteln und
Fremdstoffen ver~ntwortlich ist

Vlele Fre"1jsto'ie irdujerel' e'e sle ·~"ta·

bel sierenden CYPs liher ,ile AI:111-Ienll1J ,ies
P,egnan-X·Re:eptJrs ¡PXR¡ Ir hepG2-Ze ler.
die mIl dem hun13nen PXR und elnem
Chlorampt:enl:ol A:etyltransieruse ICATI
Reponergen unter Kontlolle von PXR trans­
fillerl "-'aren. wurde rile CAT-Al:tiYitéil au:r
YOl' Vitalllln Estlmulierl a· und -y-Tocotlienc-~
slimuiierten slárker uls R, a picln. w~hrenj
¡;'. <r- Lnj 'Y·Tocopherol wen.gel eitel:liv
W<ll ef1 y-bcotrien:l! !nOUllerte endogenes
CYF3AL und CYP3A5 1m gleden Ausma~

wle Rifamp,:m Es ¡51 uls:¡ m:iglich. d<,ss
lIJ:!¡vlduelle Vilamin EFormenl11 genregulz·
lonsch ",,,ken und i2i ITul dem Arznelm,tlel·
sloav.-e:hse: mlerfefleren Den etnligzrt'Jen
essentlellen H.mktlonen .'On a-b~ophero' In
der Repr::lduU'Jn unj Ir der neuromusKu!anen
Koordmatiol1 ~bnnlen daher auch andere els
antioxinative Mechanismen zugrunde liegen.

Inhlb,llún an!l mduclloli sludles sUQQi:sred ¡ha!
C"'PjM c¡¡ra ~;:e lhe mnial 'u hyti ~~Yla!lor,
Recen!;\,. C-,P'iF2 ,';2S 5ho.':r. lJ oc me rTiQP- Ilki:iV
candllJare iS:>ntar¡ & Partero 2í1J21 In any C~$e. ail
forros 01 vltómin Eare· d~lrade::: voa an ~n;:yrnatic

SYSlCm wflich 15 responsible lor lhe mctubc,llsm
01 Orugs ~n-j xcnJb,Ol'~' Manv .ellofJIOII(.S Induce
cytoctm)mcs cata!'vzino thClr met500lisiTl via the·
acli,alton 01 the pr¡·gnalle X r~ccptor IFXRI.
In HepG2 ccl/:; lranstctl~d wrrh tlia ~uman PXR
and the chlúramphcnlcol acC!'vllransfcrase ICATj
genc linked ro PXR reSpJIlSIVe elements. CAT
~ctIVI~; \Vas masl slfongly induC'Cd by Ct and
y tocotrieno\ follownd by rifampicln. ~ . a and
y tocopherol y TocotlÍellol in!luced endogcnollS
CYP3A4 ¡¡nd CYP3AS mRNA as efhciently as
rifamplcin. Ir is d1US posslble Ihar individual IOlms
út vllamin E11} have gene re:1U1arory funCliOllS :;nd
(2j interferc v,-'th drug metabJhsm.
Orhcr Ini:ch2lHSms Ihan al11ioxida!lve ones mlght
also determinO Ihe ullique and essential lunctions
of a locophcJO\ 111 roproduCllon and nCl:romuscular
coordinaltan.

Figure 4:
A. Side chain degradatian of trropherols
(e.g. <r-trJco{ileml).
Upon inidal <ro-hy&axy/arim, the side dlain is
shortrmed vio ~-oJlidarian in ma/ogy ro lranched­
chain fatty acid. i1enriflCarion of die indi:ared
inl'elmediates byGCtMSconfilTTled the mechanism.
Merabolirss in brackBts, have, so far, onJy been
identified from 'Y·trrO{ileroL

B. Side chain degradarían oftocotrienol
(e.g. 'Y·rocotrienol). Upon iniCialo..hyrtoxyfarion,
the side chain is shortMI6d wia ll-aridatim in
analogy ro lilatof lJtISaturated fatty acids.
ConjugareddoliJle 1XJnds as frJnned in st8p 2and
4 are notacceptBd byeno¡t.CoA-hyrJJatase and
chel1Jfore llave ro be r6lix:ed and ISfJlTl6riJrKJ by
auxilialyelll}'11l8S.ldentification ofy-CDMOenHC
llnd'Y.(;MiJHC norconraining the doliJle-bonds
flesent in rheir precursors. ccnfirms the pathway.
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B. Seilen~etlenabbJu von loeotrienalen IBeispiel y- TocotrienolJ. Naeh inilialer ~Hydro.ylienrng ..,ild
clie Seirenkelte in Analogie /Ur ~·O.idJtion unges~ltigter Feus~uren verkLJrzt. Die in Sehrilt 2 und 4
gebildelen konjugierren Dappelbindungen werelen von e1er Enoyl·Hydralase nichl akzeptiert und m¡¡ssen
dUlch Hilfsenz\me reduzielt und isomeri~iert wer.len. Die Z,~i5ehenprodul<te -y-CDMOenHC und 'Y-CMBHC.
die nieln die Dappelbindungen der Vor~tulen enthdlten. best~rigen dies.

Abbildung 4
A. Seirenkerrenabbau van TocophefOlen IBeispiel a-Tocopherol!. Nach iniliale< <¡>·H,uro.)lierung "d
die Seilenkene in AflJlogie /UI ~·Oxidalion verzweiglkeniger Ferr~uren 'elkOI<1. Der Me<:hJnismu~

wurde durr:h Identifi.ielun~ del aufgefilllrten Inte.meJiale durch Gc!MS besUir'JL Melabolite in ~I<lmmern

wurclen bishel nUI !¡u 'Y-Tocopherot gezeigt.

•
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Abbildung 1: _
Der Sinn¡¡losom-UbiQuitin'PlOteasome Patllwa\'ISUPPi: ein Ubelbliek. Die enZ\'l1liltisehe Masehiner;e ZIlI
UbiQuitin'llielung von Proleinsullstrillen IEt·. [2.. EJ·Emymel s",",ie die ertor:lerlichen ¡\'tivit.'iter zur
StatJilisielung des monomelen UbiQuitin·Pool:; tCarboxvtenninale UbiQuitinhvdrotasen. UCH~ un:l iJtJ~itill­
spezilisehe Pr<v.essing-Proleasen, UBPs¡ sil~1 im oberel1 Teil der f,bbil:lun:¡ ~algestellL Oel untere Al>­
sehnin ¡eigt :las LOS Proteasom und einige "einer assoziierlen Modl.latOlen. Fun\.tionen del Proteasolll­
aktivatnren PA70U and P'\1B wumeo spelitillert. Unterst:hie::lliche Pepüdasealttivir:lten der aktr,'i"n lf:Jitrefl
del ZUS'Plotease "ind durch rold. grune und blaue SlelOehen "rmbolisi.,1.

Due t~ the corr.pIC)( compositlon úf fo:..d. l~ IS

oiHi:ult to oemonsnate tlle :eiJllon bcrv..cen
dls:.!as~ enc l1ut!ltton for Jn~la:nn:ator',' and
neoplastic discascs 01 lhe gUI Th;) polymorphic
gcnollc backglound aro ¡he mc!3.~i1zlng ca;¡ab"ltv
of the organism and tts qJstroinrcstlnai mi:rohiotJ
11a\'0 been InsuHlclenlly unrcvealcd so far Thc
prot~CtlVe me.:hanlsms tnggered by Ila'ion'Jids.
shOft chain fan'l acids. and gastrointestinal
n¡¡croo'úro could have a Che'fTlvprNentlve clíeCl
as lO I1r'Oplasllc d,seases 01 the gut. OUI SCICl1lllic
worl: IS almed al elucidating the physiologlcal.
eell hiological. and molecular oasis 01 protective
or detrimenlal eHeclS 01 foo<1 compounds. The
intracellular protein degradarion IS the mall1 locus
of our rescarch. since v:c \'i~re able!o dcmonstraw
lhat tood bctors II1lerferc wilh molecular tilrgr.ts
wllhin the ub'Quitin-proteasome pathway_

Research Group Food Chernistry
and Preventive Nutrition
Hea.:!: PO Dr. RaH Srohwasser

TIIe ubiq.i1in-prolelSo_ plltllw.y
Basie ecliular ILnctions 01 eukaryotes sueh as
proltteratlon. dlfferelltiatlon. and coll death are
rcgulated Vla eontrolllng th!! stabJlity 01 moleetllar·
sv,.. nch molccules. The dcgradation of most 01
these proteins is pcrformed by lhe ubiquitin·
pmteasome pathway (Figure 11. which IS an
intraccllular. CY10Solic!nuclear locali.cd nelwork
01 prot~ses and ublQultillylating efl!Ymes
Approximately 20% 01 tIle avallable ATP is usc-d
by cukcryotic eells lO degrade ubiQuitioylated
protelns vla tIllS pathway of proteolysis. UbiQullin.
a conscrvcd proteio eomposcd 01 76 amll10 acids.
is enl'(l11alically actÍYated wilh ATP consumption
aOO cO'.'3I9Otly linked to Iysine msrducs of substrate
proteios by its carboxy·terminal glycine residue.
The 26S protcasomc recOgOlZCS, bintls. unlo/ds.
aro degrades ubiqUltinylated prtiteins. thereby

, neoerating MHC·class I restTicled peptides for
antlgen prcsentation. The 20$ proteasoole. a sub·
complcx of the 26S proteas;¡me. is a comparto
mcotalized multicalalylic thrcolline nucleophile
protease.lts six active cata/'r1ic sites representing
multiple cleavagc prclCfL'flCeS Ipcptidase aclivities)
are hiddon in the intemal cavlties 01 !he barrel
shaped 20S protein complex, composc-d 01 14
difieren! sllbuf1l1s. Proteasomc activalors regulate
lhe access 01 protcinsipcptides to the IOner
eatalytic chambcr. Since thc 26S proteasome
degrades delective proteios conslitutivcly and
the degradation 01 regulatory switch proteins
occurs in an induccd manner alter covalent
moditication ldephosphorylation Of phosphofylatiOfl
ublquilinylalion). a high degree of selCClivily
01 protelO·substratc recognltion IS necessary.

. ."! Figure 1:
The sifflalosomtHbitpitin-¡rorsasome parhway
(SUf'Pt an 1MlIView. •
1he uwerpafIBISlm7larÍ1EIS !he 6lIl}f7latic machi­
nery frx ubiqrJitin)farion of¡rotBin substrates (El,
EZ f3 enzymesJandmquiredactiviCi8s srabiljzjng
!tE pooloffIICIfIOfIWIIic IJbi7iMm lilJiquitineatbrJxr­
CBmlinal hyrtolasBs. UCHs aJKl ubiqtirif}-speciflC

. proa1ssíng prof8i1SeS, UBPsI. The kJwer panel

. depicts Chf¡ lOS f70tBastme andsorne ofits asso­
ciJtedfTItIdulators. FlIICtions of ¡ro18asooJ6 acti·
l'8tlJrS PAllXJ andfl428atll spscifl6d. DisCínctpe~
Cidase actMtes of /hecata~ 20Score protease
are indicarfKJ by red. blue. and grsen asrerisks.

kiltalytischen Real:lionsraum Da das Z5S·
Proteasom fehlerhafte Prolell1e konstitutiv
abbaut und del Abbau regulatorischer Sdlal­
terproteine nach Indul:tiOn dllrch kovalente
Modifikation (Dephospllorylierung oder f'hos­
phorylierung. Ubiquilinylienmg) erfolgt. Isl
ein hoher Grad en Seleklivilat der ProteiO'
subslraterkennung erlorderlrch Diese Selel:­
t,vital wlrd durch eine spe,ilische Erkennung
der IOdividllellen SlIbstrate durcb Hunderte
korrespondierendet Ubiqullin-Proteln·Ligasen.

Zellen aul;¡ewendet. U'" ubi~u'I'lllT1all: erle
Proteine ¡¡her d.esen Protecl'{seweg ~t':l"

b:JlIen. Ubir;uitir. em br.selvierte, PrJlelr
DUS 7E A~'noSállren. w.rd eIllYlT1at:s.:~ ullter
ATP-Verbr311ch aHiviert und über seine~

Carbo'\1er: , nD.en Gly:icrest mil L'Islrresten
in Substratpratelnen l.ovalent ver~nupft
Das 2ES·Proteesom erlennt. bindel. ent'a.tet
und veroatn ubiQuitin,;lierte Proteme une
geneflelt dabei MHC·Klasse·¡·restflnc efte
Pepllde !(Jr die Antlgenpr~sentation

Da:; 20S·Plote3som. eln Subl:o'l1plex des
26S·Proteesams. 1st ellle kampartlmelllierte
multll.3t3i·)1ische Threonin·NlIl:leophli·
Protease Il1re seehs aktlven katalytlsálen
Zentren mil muitip!en Schnltlprafererzen
{Pepl'daseaktl',italeni lie;¡en 1m Inneren eines
20S·Proleinkomp1exes. der aus i 4 vers:hle·
denen Unterelnheiten besteht Prateasom·
Aktlvaloren re~u¡'eren den ZI!g1ng ven
Protein rvPepticen ¡um inneren
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Der Ubiquitin-Proteasom-Weg
Baslsfunl:tionen eukaryontischer Zellen wle
Proliferation. Differenzlerung und Zelllod \Ver­
den über die Stabilltal molekularer Schaller·
moleküle regulien. Der Abball der meisten
dieser Proteine erfolgl über den Ublquilin'
Proteasom-Weg IAbb 1) Er stellt ein intra·
zellulares. cytosolisch/nukleilr lol:alisiertes
Netzwerk aus Proteasen 1ll1d ublqultinylre·
renden Enzyrnen dar. Etwe 20 % des verfüg·
baren ATPs werden von eukaryontischen

'Nege!' ller kO!rplexel1 ZlIsam·..,el'set¡UI1S
del NDhnln~ ist es s¡:hwleng. iLJI ent:tinji.che
urlo neop'astis:he Qurmer!:1 Jnkun~en eE
ZlIs~11menhilnge ,wischen Erl:rilnl,l;nQen und
Ermilllllll~ ¡¡UfzUzElgen DEr poly:ncr¡:l1e gerE'
tlsehe Hmter~rul1d llnd die Stoffv,'eehseifa·
higkeit des Or~anlsmus und selller Da~nba~.·

tenen isr bisher nur unzurelchelld llntersu:bt
worcien Durch Flilvonoiae. I:udetl:ae Fet1·
s3U1ellund gilst/omtestil1ille Miklohiota aus­
gelbste Me:hanismen I:dllnten chem3prilven·
ti\' hmsdltlich neopl<Jstlschel DDI merkran·
kungell selll Z,el ullserer ArbMen ist es. die
ph'isiologischen. lellbiologischen uno mole·
kularell GllIndlagen PlOteKtIVer ul1d schad·
I,cher Wirkungen vall Nahrullgslllllaltssloften
auflukluren. Mechi1llisnlen des mtri1lellu·
I¡Hen Proteinabballs stehell 1m Verderqrunj.
di) wir eine Il1lerferenl van Nahrun'gsIJi:tolen
mil molel:ularen Komponel1tel1 des Ub:quitin·
PloteDSOm-Weges n¡¡chweisen kOllnten
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Modulation DI Gene Expression by Flavonoids

Northem Analysis

e 2 • 6 •
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Einige der aetesteten Modulatoren erwiesen
sich I1lcht nur als prolllel ationshemmel1d und
apoptosefiirdernd. sondern beelnllussten
konzentrations- und ,ellabhimglg auch die
Expression von Genen. die mil funktlonen
des UbiqUllin-Proleasomweges assoziierr
sind. In Kooperation mlt,ier Unlversltat
Tübinijen 1M Baus. Ab\. Prof. N. Blin:
InstlM filr Anlhropologie lInd Humallgenetik)
kannten wir zeigen. dass die epilhellale
NFoeB·Aktivierung wahrend der chronischen

o,eser Zeilen IMethyl'2fun[], E ttlIfCP.':! enun).
S"lfJtielunS I n;cht ...alnJcI'l~ss:Jt ""erden.
,111 mJjulalorischE EHeltE bl~Jkt ';er rI3V~nJ'

IdE rr,J]licberwelsE dwcr. W rl·.uncE!' d,eser
rY.elJbol !tE erweitErt wel jer WI; kcnnten
r.~:hWE.sen. dass HT-23·Ze'len Oliercetin
sd:i1tiel en. glucumn die, anurc rnelhylreren.
wobei ale entsprecher.(len Metabolrte
Er.tstEhen

Modulation der Genexpression bei
EntLündung und TumorenlSlehung
Aus]ehenc van unse, el Arbe. tshv[lothese,
dass nlchl-nulrrtlve Nahrungslaktoren die
mRNA-EK¡Jresslon van Genpr3dukten. die
am Ublqllltrn·Proteasom-Weg betellrg! sind.
und S3mlt den Inlrazellulill"n Pi otein·
abbau modulleren. wlIrden DIIg3nukleolld·
mlcronrray· une Northern·Hybridlslerunuen
zur Anal;'Se der dlfierentiellen GenexpressiJn
In HT29-Adenolc2rzinomazellen elngesellt
IAbtJ21.
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C=conllol withou¡ m<X1uldlor treillmenl

Oligonueleotide MicnJarny

Barbara Raab. Undine Lehmann, Hella
Jürgens. Malius G/aubitl. Momna Marinovic,
RalfStohwasser

Zel/u/are Metabolisierung von Flavonoiden
Bei del' Untersuchung mOlekularer Ver3nder­
ungen. die durch Flavonoide In eplthelialen
Zelllinien des Gastrolntestonaltralctes Induziert
werden. darl das Metabolislerungspolentlal

E2·Uh·bn:ugler,mjE Erzyma une Uh.q\.lt'n·
h~I~lol~san g~w3hlle ste\ =,nE Ul1bcgrel~¡te

Prr.i feratl:m r11JlignE enlJr1elEI Zel:En b~:;lerr

te ¡,...e'se auf "inar darei;ul err"n PrcteJI'/se
Ir. aG~re~slv wachsender KOlontllmol "r. 1st
del p¡oteasomspe¡jlis:hE Ahhal. des TumOl­
supp¡ess.:rprOle·ns p27 Erhjht un:! von E'ner
slgnilikanlen UtJerexpresslon oes p27-spez'·
hchen f-box·Proleins begleltet. das tUI d,e
p27-Sllbstrnterkenmm~ jurch die entsprech·
enje lIb.:¡wlinylreren:!e =3·Jblql:rtm-Protelllli­
gJse verant'NJrt,i:h 1St DiEses Bels[liell!ntar­
stl"ichl. dass ,ellul3Je Basisp¡o¡esse unj j,e
scl~iJdllchepatholngische DEreaulatlon unter
Krankhertsbedmgungen die Reglllat1on.!Dere­
gulation der InlJazellularefl Ploteoly~e (¡ber
den Ub'qultin·PlOle3S0r11·Weg erfordeln.
Chemopra,'entlve Na~runJsfaktoren kdnnten
anjererselts mit del€ijul:erlen Verbmdul1gen
interieneren und ceshalb aus therupeutischer
oder pravenllver PerspektlvE nützli:h se,n

Abbildung 2:
Modulalion del' Gene"Pression dllrch Flaeonoide
Oliaollukleoti:l·MicrOdrril\-lIinksl unO Norrhem·AnaIv:;e del' Genexpression in HT·29 Zellen. CI'J (~rün!

and Cy5lrOlI markierre cDNA-Fwben Wluden :1urr.h reverse Tl'anskription eon Gesamt-R ~.\ mo:1"lalol­
ooer losunasmittel·behandel:el Zellen synÚ1etisielll,"d auf Glasoblellll~aer hybridisierl Del' ndch
unseren VOl';¡aben spe¡ialangefelli~re Pilot.1rray rppr.lsentiel13J Gene der intra¡ellul~len Proteolyse.
FÜI Jedes Gen wurden dlei verschiedene S(l.mer·Oligonucteotide ills Triplikute auf den Db knr~ael auiae­
brachl. Die diHerentielle &.pression VQn SUPP-rel€'Jamen Genen.nachgewieseo ~luch MitiN layanalyse.
wurde dlJlch NOIlhernh,'bliJisierungen in Zeilabhdngi9keilse.perirneol~n. wie hier lür die modulatorab­
hdn~ige SlIpprimie1ung del P'\23-y-mRNfl-l:Aplession gezeigt Irechtsl bestarigl.

ModuIatiCXl ofgene exprsssiCXl roting intlarnmatirxl
~dMoo~~~ -
Basad on our woOling hl'Potl1:-"'Sis !hat non~nUlritIVe
foad laclors nlight modulare the mRNA expression
01 gene products palticlp3nng in the ublquilln·
pi olC3some pathway. and thereby mighl modulate
inh acellldar protein brea~_down, wc performed
olinonuclcotioo microarray ano Northern hybfid..
¡Zatlon cxperiments to analyze dlfferentlal gene
exprcssion in HT-29 adenocarcinoma cells Ifig.21.
Sorne 01 the modulators tested revcaled not only
inhibitlon 01 proliferalian and stlmulalion 01 apop·
tosis bUI also infllJ<)nced thc cxpression 01 genes
associalcd with the ubiquitin proteasome pathway
in a time- and conccntralion -dependent manner.

7hlS sc!cctivlty 1$ ollsureo by speciflc 'C'corJniriDr~

01 mdlvldual sul'Strates bv hundrcas 01 orre5¡Jon
dm; uhiquitin·protClr.l,guscs. E2 Un .onju'ia:ing
enlYmes. and ublqultlnllVdrolascs UnluTIJlea
prollferatlon of m311gnanily transformed cc'ls 's
partially bascd on dc'egulared protcolYSIS In
ógqresslvely orowing colon IlJmors. prJteasomc
~pcC!f" dcgr adatlon 01 the p27 tunur sup¡¡rCSS<J'
PiotCln is increasc~1 én~ ~.::ompanrc'() by s,gnih:allt
over¡,xpresslon 01 ¡he p27 s¡lCl:lflL f bJ~ proreln.
responsiblo lar p27 substratc recO\lnlllOn b~ me
corrcspondll1g ubiquirin\'iart:1g E3 ubiljUltin protein
ligase nllS el.ampla undellines thal beSIC cellular
processes and the dclrrmental patholcg:cal
dcrcgularion undcr dlscasc conditions ICljUlre
rcgulatlon/deregulalion 01 intracellulJr proleolysis
via the ublQuitin·proteasomc palhway
Chemoprevelltlve lood lattors on !he othcr hand
mlght interte~ I'Ilth deregulated COI1'POUl}js and
lhcrefore be beneflcial from 3 UlerapCUlic al'
preventlve perspectlvc.

Modulation of basie cellaJar fmetioas
by Ron-ftIItritive Iood faetors
Gel/u/ar metabolization oll/all!J{)()ids
Ccns.c-errnn the examrnal<on 01 molecular Chafh]eS
thal are induccd by flilVOll0;(JS in epllhelial ccll
lines 01 me gastro1ntestinaltract. the me¡¡¡bOlization
capacltv of ¡hose cells Imelhylallon,
glucuronidation. sultatatlonl should not btl
neclccled. slnce modulJtory elfecto 01 bloactive
flal'onoids mighl be extended by eflccls causcd
by Ulesc metabolrlcs. We could demonstrate (hal
HT 29 celis sultate. glucuroniGate. and methylate
quercetin, thereby generatino lhe correspondll1g
metabolites

U'. Figure 2: .
Modularion 01!J6f18 81¡JffJSSion by flavonoids
Oligonlx:leotidemiaaarray(leftpanel)aro fIkx1hem
analysis 01gene expression in HT-29 cells_
Cy3 (gr88fl) and Cy5 {roo} labeled cDNA {robes
generatBd !Tom fI1Yerse-transaibBd total RNA of
modulatO(·t1!latfld or soIvflnt-trsatBd cells IWfll
hybridi18d tri glassslides. Th8 custDm-made pilot
a"ay COYers 33getl8S fI1/atBd to intraeellulat
proteolysis. Each gene ís represenred by thf88
indívidua/5O-mer oligooocJeotidss andSlXJtt8d in
ttiplícates.. The diff9rBntial6Xpfsssion ofS/lW­
relatBd gen6S detected bymtroarrayanalysis has
b8en confirmedbyNOtfhem analysis (right panel}
during tifTUN:OlJtS8 8Xp6fim6tlts lIS d8monslTaled
here lO( the modulator-dep8rrlent suppression 01
the PA28'Y-mRNA
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The Center vf Nul/,uonal Coun~Dlirlg is engagc-<!
111 the dC''1eIOrm~lll ano c'~alllallon r,f l.ouns~lin9

slratcgles alllNI at inil!al.l"Ig ano DncoUlcr,'ng !he
1.;f:glCrm reóli:ótlOO vI SCi~nllf¡lali~ bascd j,etar{
reGommelldalions b~ tilC g~f:eral publlc.
Studics indlcat~ tllól maSl ob~se p';(lple are a~lo

lo lose If¡cight but unable lO malllt:lln it Therefore.
ne".. con:epts 01 counsellng are req~"ed li; de\'CIJD
strJtegies fOI ....eighl rcrJIlr.tlon and r1".3!nrcnJnce.
11 is important lO plOmare lhe P3rticlpants' abillty
lO controllho" wc,gh¡ ami ro mainta,n a hcahhy
I.fcsr¡,le igor,d diel. Increascd ph~sical act/vitvl.
also alter completion 01 awe:gh¡ loss programo
A personal locused concep! .......as developed whh
slrategles rclined to nutntian ¡die¡ \\oth amudilr¡¡re
caloric dcflci!. fJI redUCIIO!1 and modll!Cotion. loods
rich in starch ono dicta'Y llber;. bcl1o·..ior. and
pllyslcal acllvltV.
In ordello cxaminc Ihc cllectil'cness al tlle
concepl. a P'¡OI sludy has been stam'Cl with 85
;<trticipallls. 21·65 ,ears 01 age Wllh amcan boo'{
ma~s llidex 01 33.5 ~\Ijm~. Tt,C prograll indutk:s
a lonO lerm trailling pronram lar ncarty 15 mnnths.
wirh aver; inlcnslvo LUunseling ¡ilasc (10 :TIcetinns
1Il2 li2 monlhsl lollowed by aphase wuh lew;r
group m~tings lB mcclings "112 monthsl In arder
lO evaluate me cffcctrveness of the programo 1. 2.
and 3 yems atter the end 01 tl1e courw. di.::tary
behavlol and physical activlly. anthropomeoic dala
(e g \Volghl. WJiSI and hip measurements. oody
lal). and clinical-biochcmical pararneters {blood
glucose. cholestelOl iractiolls elc 1wllI be
delermmad. '.
Cnteria 01 !he Instirute al Meálcine 01 tho NailOnal
ACJdemy 01 Sciel1cc {USA) are In lise as IOdICarors
of successlul woigl1l rcduction. Accordingly. 35'"
01 those who started t~e pragram were able.lo.
achlevo and maintain asuccessful woight loss al
al least 5% 01 ¡nitial body \Volgl1t dUflng tl1c long
tenm counseling periodo 25% al !he partlcipants
did not lulflll tIllS critefloo(,ntcntion to·treat
analysis).
Following lhc pilOt sludy. dle concept \ViII be
el'aluatcd by aconrrolled intervelllion study.
Furlhermore. the Center 01 Nutritional Counseling
continues to be awolHno......n scientific contact
address lar the regional and national public with
IIl-;¡ard 10 nUlritional Questions IFI{l.11. In the last
2 ,'Cars. 365 individuals wlth nutritloo-relaled
d'seases wcle advlsed. Most Qucstloos concemed
obesity en<! associated corr.orbiditll!S (dyslipidcmia.
diabetes mellitus etc. l. Also. cellac disease and
lactase intoleronee \Vcre discussed.
More \han 1400 inquiries (by telcphone or lelter)
Irom pcople 01 me Potsd3mlBerlin arca and from
the whole Federal Republic 01 GOl many \'Iefe
answercd. Also. numerous inttiVicws on currcot
lopics 01 nutntion were niven on radio and
televlsion ando moreovei. in the press.

Figure 1
Christine Hofmann. staff rnember of th9 CootBr of
Nutritiona/ CounseIing. "ll3yo,Nurrition Res8aIr:h".
D/fE. 2002
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DJS ErnJhr~l'gsl.Jeliltun~s:enlll.m !J.;$(hilttit:t
s':h r.11111el :ntwdiu~G l.r.c :"31l.JIIOn v;n
BerJlun~$stIJt~g'ec ¡ur Iriti erurr: ~l'j

Unlersti:t:ung der Idng'rlst gEl' UI~ser.:u G
von a'.tuo¡'el~ Erndhrul1¡lsempiehhlOQen In
der 8evbl~erung. Stud,er ;eiQen. Cla~s ndt
di~ kur.:lfistige Gewicrtslecuk!lt;n. sondern
dere" St'lh .isiell."o illl Lherr;E·.-v:cl1t'r.e h:w
Ajipjs~ plOble:T1<Jli~:h 1st ó';W'eoel~st'ea
des Korr:er[l~.'Ichts 1st nn:n Jh:¡e:;chiossene~
M~enJhm€r wr [ewidl1sred~lliJnllnj del
¡bmit wegídllenden AnlEIlunQ in'J'ler Regel
zu b"Jbachten Neue Kar.;eple del BerJluno
rr.üssen sich darnuf richter.. diesem \'Vleje;
JIl31leg entgegen iU wi/ken. Ole Selbsl'
~ompeten: del 8etlofíenen gilt es delnrt
;u stnlken. dass sie eigensr3nllig Ole
Entwdlung Ihres Kórperg~wichts beurtellen
una die optimale" MJ~ntlhmer. (gunstlge
Kostwnhl. ad,tluale lbrperliche A~tlvit~t1

ilexlbel elgleilen kbnne
Aulgrund dieser ErlenntnlS wurde eir.e
persol1en¿enlnerte Strater.le entwickelt
bel der die Elgenvertlntwo-rtung und die'
Selbstkompetel1.' del Betl JI:Enen im
Vordergrund :;tehen Zur Efidtivitnts· und
Etflilen;nbschátwng del KOI1.'€plion IJult
derzeit eln PllotproJekt mil 85 Teilnehmeml
innen im "¡ter van 21-65 Jahren und e1l1em
minleren BMI van 33.6 k¡¡/m-.
Dns Progrnm:n beinhaltet 010en
Trmn1l1gsprozess liber anmhernd 15 Monnte
mil einer inlensivell Belreuungsphase
ilO Kurstreften il1 2.5 Mor.Jtelli und einer
nnschlie&enden Phase m:t OUT noch BTreffen
in 12 Monaten.

Die 8eratllngsschwerpun~te

kOlllentrieren slch aul.
- InformationsvermittlunJ lO einer aUS!Je'NO­
genen Mischkost mil má(;igern Ic2lorischen
Delizit. FenreduKtlOn. -modifllc2tlon.
Bevorzugung slárke- und ballastsloffrelcher
Lebensmiltel. Ste:gerur.g cer Alltags- und
Frelzeltbe....-egung

- Selbstl:ritlsche Beobachtung del Lebens­
mittelauswahl. des Ess- und Bewegungs­
vemaltens

- Selbslentwicklung und Integration pers6n­
licher situationsgerechler Strateglen lOr

Bewaltigung ungünstigen Ess- und
Bewegungsl'erhtlllenS

- Training des Selbstmanagements und der
Eigenverantwortling fur einen gesundhelts­
Ibrderlichen Lebensstd.

Abbildung 1 Em3~'ul\r-$belalerin Chlisline
~Gt'n:Jnl1 dl1l 'Til.] :::ler Ern¿¡nrul1.J:;IJr~chuna·
1m [lItE :;iJO,

Zur EvallJiEl"ung der r.on¡epIIOn werden
1. 2 und 3 JnIJre nJch Kursende lolgenlle
Z'e:glOCen elhoben
- Anlhl op~ etrische Mess:¡1 J[;en
(r.orpergewlcht. Talllenumf:,ng. Kórperfett
usw.1
- KI,n.sch·blochemis:he Pmarnelel
I¿.B Blul,u:ker. Cholesterinfraktionen.
Trlgl\,:erldei

- Prntokoll- und Fragebogendalen zum Ess·
und 8ewegungsverhtllten.

Als Indllatoren lür elne erfolgrelche Gewlchts·
leduktlon gelten die Kntenen des Inslltllte
01 Medicine d~r NationJI Acndemv oi
Sciences der USA Hiernach ~o"nlen 35 %
der Tellnehmer. die das Progrnmm beendat
hanen. eine Gewichtsredultion VOI1

mllldestens 5 o,; ihres .l\usgangsgewichts
erreichen und iJber den Idngen KUlszellraum
stabilisieren. 25 % der lednehmer erfüllten
dieses Erfolgskritef1llm n,cht llntentlon-to'
Treat·Analysel 1m Anschluss an das Pilot­
JlIoJekt soll die Konzeption in elner konlrol­
lierten IlIler~el1tionsstudle uberpriJft werden.
Des w€iteren gllt das Ernahrungsbertltungs·
zenlrum als regionaler und überregionaler
wissensdlaltlicher Ansprechp¡lrtner IAbb 1l.
In den lemen 2Jahren wurden 355 Personen
mit ernáhrungsabMngigen Erbankungen
beraten. Der Beralungsnnlass \Var zumeist
Ubergewicht. verkniJplt mil Folgeer­
I:rankungen ¡Fettsto!M·echselstbrul1gen.
D¡¡¡betes mellilus usw.) Audl Osleoporose.
Ziiliakie und La:toseintolemnz záhlten u.a.
zum Themenbels. MelI nls 1400 telelonische
und schriftliche Anflagen aus der Region
Potsdam/Berlin sowie aus der gesamlen
Bundesrepublik wurden beantwortel und
Interviews lO Ernáhrungsthernen in Presse
und Fernsehen gegeben.
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Lei~~I¡~: 0-. Christa Tho'1e-Rei'1eke

rvlax Rubner Laboratory IMRL)
He3d Dr. Cl1rrsla TI10ne RelPeke

T,ere¡:¡J€rimenralle Varsu:hs\lOrh~!)en fÍ/hrer
nUl 03nJ¡ 11,1:lal en, ,..,iss~ns:h~;t1d· lln3n­
iechtlmen Ergebnissen. wenn diE einQE:;eti­
ten Tiere gesllnr. uld besten:; betreut sinj
Das Max-Rubner·Laboratolium bEherberot
die ,el1trale 'JErsuchstiElhaltunr: des Cl:IE.
Del 199ú in 8eH ¡eb genornmen~ Neuhall
entsplI:ht den modell1sle/' St3n¡lélIL!:; (Iel
VErsllchstiElhaltung. In gut ausgestaltetEn
Tlerhaltungs· lInd Fllnktlonsráumen ~onn=r

llere optlmal gehalten und phys,aloJ,sch
cha/a~lerislert welden. Das MRl,st 1M sre·
lIelier technlscher Ausrlistung ve/sellen. um
die Haltungsbedingllngen für die Jewelligen
Versur.hsliele lIl1ler hóchstem SWnd3ld lU

lealisleren Ein slreng kontrolliertes Hl'giene­
le9,me schützt TiEre und Menschen Die Um­
setlunJ der Ziele der modernen Versu:hs·
tlerkunde hallm MRL obelste PrlOritát So
werden Versuche soweit als mogl,ch dllrch
Alternativ ethoJen erseUt iReplacementl.
Die Zahl del Tierversuche wird i.lul ein fÍ/r die
jeweilige 'Nissenschaftliche Fragestellung
unerlassliches Ma& redullert IRedllcementl.
Die BelastulIg del TierE wird durch elne
VErfeinErung der Methodenund Messtech­
niken sowle bei del Aus.....ertung immer weiter
vefllngert. Es gilt. mehr Informationen aus

einam ein~e!nen Versuch ¡Ref neme~t) zu
gew:nnen Diese al:; Dlel-R-f1egei bezedl'ele
MaXln,9 der Englimder WM.5. Russel
unG RLBurch 1St un MRL ma3gehend

Die Beratung der lielexperimentell tjtlcen
W,ssen:;chaltler 111 versuch:;t;er~unlilic¡;en
Fr¡qen sJwie die fachkunJlge UnterstLt:ung
i~ der AntraQstellung und im Expenment er·
íolgr dur:h die Tier:;chutzbeaultragtel . jie
Pllege und Betreuunglier Tlere durch e;n
eríahrenes Team QUS Fachlleljlilen l!nl: rach­
w'ssens:hilftlem für Vel'suchstlertamde. Ver­
suchstierpfleJel n und Blolo;1lelaborQrten.
die mil hohem Engagement und IlirsOl gl:cher
Zuwendung zum Tiel wes9ntlich llJm Gel,nJEn
der VerslJche beitrogen.

Exp-::nm~nal msciJrch \\"1 11 anlfTlJls can only
provide sou"o. sClentificalC, Incorr~st¡;blc resulrs
'shcn !h~ anifTl.1ls us~d a8 hcalrhy and ciuQd tor
","ell TI;(· Max Ru::'ocr la::';)(at.)"I 1101l~0s DlfE ~

centra; faL,J,t1es lor e~pcr'm011t~1 anun"ls. Tile
nC'w bu,Jdll1n. ""hich wen, :nto opcrafio" In !996.
rr.('Cts rl1(' IMSl modem standards for ,-eeping
cxpcrimC'ntél anlmals. Tt~c arilmals can be kcpt
under oplima! cond'tio~s In ..,"11 cqulpp"d alUma!
keepinq and funerlOoalrooo,s aná ph'.lolngical'y
cht.lraC!GrtlcC.

Th~ MBI. IS eS;J~cial!y úquipped tcchni:ally ro
realiw tlle higllCSl standards of eare lar tIle
partlcui<l, experimentJI arlimals Astrir.rly cOlllrulied
hyg'ene regime protcclS botl1 al1lmals ::nd humans
The rcali¡¡¡ri011 01 Ihe gOJIS 01 modem experimentai­
animal sClenec has \he hlghest pmrllV ar \he t•..lRl.
whcnevcr posslblc. expcrrmcnls are replaccé bv
alternatlvc mcrhods (Rcpla:cmenll. The number
01 animal experimcnts i; reéuccd to an cssenrial
1c\';!1 lar rne sc'clllrfic questlOll In mind IReduetlOll).
Stress 01 rhe ammals is evcn lurther rcduced by
u51ng moro retined analyucal methods and
mcasurcmen¡ teehniQues It iS amancr 01 oota,nil1l]
more Oalil lTúm evcry single e~pcnmcnt

IRcfmcmonll. This so-called 3 Rrule 01 the
Englishmon W.M.S Busse' and R1.Bureh is
important at tho MRL

Neben :Ien Stdn:tardmethoden werden dm MRL in lusammena,beir mit ~eI1 wissenschaltlichen
I\btellungendie in de' Tabelle tlatyestelllell besol'(leren lJIllersuchungsmelhoden und Techni'en velwenrel.
~I 'M'Iill..,....~.~. __0. '''''- , - -

riiv~ QmJñl&hJül":~}"'ft" ~rJ:-t .. ~ .:: e ~. ;~?, ~ 1:\:(:

• SlolfwlJi:hseluntersuehungen in spe¿iellen Stoffv,~hselk~fi;¡ ..n ffir Maus, Rane. Hamster
Energieumsa¡¡· und SubstlalUmsallmessung lindirelte Kalorimatriel in Maus. Ralle und
Hamsler mit und ohne KalteplOvokation
Quantitalive und zeitliche Elfassung der Naru ungsaufnahme IFeeding Monitoll und
N~hrstoffpraferen.en. Herslellung vlin spe.;"lIen D~tel1

Bestimmung der KOrperzusammense¡¡ung am Iebenden Tre, mittels Dexa·Messun.]
und Kernspin (NMRI in der Maus als angewandtes Refinement

• Infusionen, Perlusi""en. akuffi und ehronische Katheler. ICV-Implan\ierung.
MitropuOlpeniOlplantiltion
Transponderimplantation ~ontinuierlithe Temperatur- u. Aktivit:ltsmessungenl

• Bluldwtkmessungen b1ulig und unbl'JIig in Maus und Ratle. OperaliQn IDI Stenosierung
de< NierenarlErie r2K1Cl bei der Ratte als Hochdrudmodell

• lucht und HallUng van leimfreieo Rallen IIDd Generierung VDn gnoto/liotischen Rallen
lucht und genalisthe ObelW<Jchung van Versudlstierst~mmen

• Oo~ytenpraparalion aus Xencpus laevis

In addition lo the standard melhods 01 labolalOry animal science and wellare. special techlliques are
in use in rhe MRl in eooperatian with lile othel departmenrs 01 the DIj{

+i?~.f.;~~ .~.. . *..-.:-r ~

.r;p'ltrmq(mili&:¡"j¡fÜ~~:~'0.,> ;. '''L.
Examinalion of metabolism 01 rars. mice. and hamslE2S by using metabolic cagas

• Indirect calolimetric meaSUlements 10 calcutate ener!ll' e'tlenditvra!IIYJ respiratory quotients
in rodenls under differenr temperature tonditions

• Analysis 01 bodv composition by dll8f-a1e¡gy X·r;r.¡ absOlPtiometry (De.'<al and quanlitalive
nuclear magnetit leso.'lallCe (NMR) in rlVing mita

- Moniioring of 1000 inlale by a feeding moniloTing system using ch~ice diets
. to analyze lood prelerente

tnfusion. perlusion. atute and ctvooic catheler impiantation
(Le.v.- implanlDlion and implanlatíon of osmatk pumps)

• Transponder implantation lcontinoous measurement 01 locomotive acti'¡ity
nnd body temperalure~

Inrravascular blood-pressure mEeSlJJBmenl and non-irl\'asive measurement using a tail cut!.
Operativo sleOOsis ltwo lidneys. one clip; Zl(lC! as amodel ot lenal h\1lBrteosion.

- • Processinn. breedmg, and maimenance IX ge¡mfree rats
B,eeding and genetie monilorin9 01 differeot leboratory animal sllains
Prepa¡ation 01 oocyres from Xenopus Iaevis

An anima: ·proteclion ollleial gives tilo scicntists
¡nvolved in ::nlma! c"Peflmems advice as ro
Questions al animal $Clentc and expcrt support in
fihng 01 applicJtions and dunng experimcllts. An
c"Pencnwd team 01 spec'alizcd veterinarians.
c><perirncntal·animal sciemists and lcepers, as
well as bllllog:c.ll-Iaboratory assistants. who are
all highly motivaied and considera te. care lor and
treat tIle animals. Thcv thus eonlribute substantiallv
to the suceess 01 the experiments.
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Forschungspreise und Ehrungen / Awards and Honors

Forschungspreise und Ehrungen I Awards and Honors

Christl311 A. ai1flh
Ehlél1fTlltgllédschaft Ger Delaschen Gésellsch~t1 fUI ElI1jhlUI1t; (OGEI

Malthias lsch0p (Abl PhJHéakol¡¡Olel
Young Investigalor Awarc for Clinical Res,:Jlch 2002 o' Ihe
European Neuroenao:,ine Acsociallon

Hans·GeorG Jorst (Abt. PI'3,mal:.olog¡ei
uhllll~·Vonesl ng une JiJliIlg·Meda:lle 2002

'Molel:ulare Grllndlagel1 van Aaipos!las und lyp,2,Di~LJeles

in Mausmodellen mil MeIJbGl:sche'r. Sl'ndrom'

Poster, und sonstige Preise I Poster and other Awards

M Osterhoff. J Schllma:her. M. !\r1jhlig. A Kulz und A. Pfelíler
Forschllngspreis 2001 des Fachbereichs Humalllned,zlll
am Universil;llsUlnikum BenJamlll Frclnklin der FU Berlin
EPllI:phflllt ~\:.IIi.¡J:;~i~",lI·" ~tilllul:.ll~... tll:.uhll s.~~n"!!:.xllll:J f';.;J2 .. kdllll:.\:I¡Jlill-j='V~I!.I~11I P""\!:-III

Lru.ls= 1I 6, \1::f!L1:1J11.J1 Ih'..U!t'I:JlIla l:=ll hu= Irr; .&-; \V :

C. ElI1lg. C. Hofmann. K. Hofirnann. O Johnsen. W Ludel und C Barth
Poslerpreis. 17. Jahreslagung del Deulschen Adlposilas·Gesellschaft
Blemen 18 ·20.10.2031
Er~l:! EhIHJlll:.:.-e- ~111é-:' dll1lJultllllf:'illd'tf¡lrt:.hil:!ll G::.\'lidlblllillkHI:!l1J:!l1ILJI1:::IH~

Gabv·Fleur Bdl
Poslerpreis. 5th JOlnt meellng 'SI~n¡¡1 Transdllction . Receptors. Mediators and Genes'
Welmar 3 ·10 11 2001
11I1I~t'.:='ltJl.J1 Hal~~".J11 A f1J lJU•.:~ lJltd Illt:rl:ullll-' ·1~=pL.( tl~~:XI<Jt.=iJ lllk.:~.IF.:'I\.1I1\.' ¡ll!;' 11U:..I=u~

L Ma. A. Kuhlow und H·R Glatt
Aventis·Prels till den heslen KlIrzvortl an der Se~tlon 10xl~ologle vorgesr~1 t
aul del' Frühjahrst¡¡glll1g der Deulschen Gesellschait ¡ür experirnentelle und
klinische Pharmakologle und Toxl~ologie. Mainz 12 ·14.3.2002
Ellllilllo:?tllt=4lt ~I t1H."l,.I:.Ja.;Ü'.dll:·U j: .·1l\'.J'~:<'''I:-th11l-'\'I~u= 111 'db ti hll:-J ':"¡ltI, !:'lhallJl j l.lhjl.l:-.f~

".,f ti!t;)k¡l tll ....I ¡t/tl:-h"t1t' ttt"h~lh;Xl':1kl:)~:). N¡IUI1)1I-~hllll::-:I:I'~IiI'" A.t..:1 . Plk.inuc);.JI '~!ij~, !it....)¡, R" :'::i

M,chael RislOW
Poslerllleis.JahreSla[lllng der Oelllschen Diabetes Gesellschaft. DresdenS.· 11 52002
B~td·Z'~I-~IJ~.:..rI~dl~ Illod:h\'l!:"'UIY:1 (1. FlaI;:t\llI·G:m:. LJH f..ktus 'I"~rUf-;.;)lhl :1:-:.t;j.(l~ III:.ullll:.~b::!u:;tl
UIKI lI~;hbl!r~ll:1 [lIJl)!?I~ llI~llilU~ ¡Jllf~llllld í'elllltnj~=1 SUJ,l:-fJ.l!J ·[i:L'lIifi.:t:IUIlf)

Joachlll1 Sprangel
Posterpreis. Jahrestagung der Delllschen 011lbeles Gesellschaft. Dresden 8.. 11 5.2002
hll':il=olul'¡; 1\1 eUI U/llJ:.J~¡,JII'J".J:i P¡~khlIJr m, THI i. OI:.Jl,,:,k''''I1I;lhw~ Ef~ldllll'~'J~ ll;f pt;)~:...-d;lI~~II.

~plllali:;H~l\I~I~rt=f1.~:Jl.:;rI;;'/I~lltdi=EPIC P:;l:.!.kalll

N. Landes. P. PfllIger llnd D. Klulh
YOlll1g II1vestigator award. Xlth Blennill Meeting of lhe Internillronill SO:lety fOI
Free R¡¡dlcal Research ISFRR·II. Pans 16 ·20.7.2002
VIIJIlUU EJt.h\'JIl?'~ hrXR-lIl::dI~J{=",J a~n~ e\J,lI:SSI:>Cllll H~pG2 cl:'lIs

Patente 2002

Verfahren llll Expressionsveranderung van Poll'peptiden
in rekombinanlen Expressiollssystemen (Abl Ernahrungsloxi~úlogie)

Biller lasle receplors (Ab!. Molekulare Genelikl

Ausgründung 2001

Peplldes & elephanls. Systeme zur Peptldsl'nlhese



Veranstaltungen / Lectures and Conferences

2001

Rehbrücker Kolloquien f Rehbrücker Lectures

os Q1 20Gl

2'1 Di 2001

02 OL 2GC1

04042001

18042001

09052001

16052001

07062001

13 DE 2001

27 06 2001

02072001

03072001

16072201

18.072001

27072001

10102001

24102001

24102001

01 11 2001

07112001

20.11.2001

2811 2001

03122001

06 12.2001

12.122001

VVzller !ser. a~c Yerme!

Jells 8rimill~ Kbln

rv:iclme' Stumvoll. Tlib'ngell

Jllroen Kurths. Unlversltat Patsca

Angela OLiese. Unlverslly 01 S%lh Carolll1a. USA

Thamas Mothes. Lel[wg

Michel Elche!baum. Sluttgart

P!crre Fa:ournoux. Clermonl·Ferranj, F

P,erre Bmnct¡oeg. Oslo. N

r....laris lazdlns. RIgo. lT

LYlldo Wllllams. Aberdeen. UK

M. D Breyer. Vandelhilt Ulliversity. USA

v Bahr. Universltatsklinil:um B. Frankllll. Berlin

W.G Bessler. Frelburo

Mmkus Brielmeler. Neuherberg

Ellen Blaak. Maastncht Universit'l. Nl

Patrid Schrauwen. Maastricht Universlly. NL

Helke Englert. Unrversity o· IIlinols. USA

Jaep KeiJer. Wegeningen. Nl

Hilldrik Mulder. lunc. S

Slgrull Korsching. Unrversltat Kólll

Evo Arrigonl. ETH Zuncho CH

Ulnch Hilmmerling. New York. USA

Gerd Hamscher. Hannover

\"!issers:~¡:'1 I'~ J a~oº DG Das Jahr der lehens·.·v.ssenschaiten

Kondltlona:e r·.·1ula]eneSe des Insulm-Re,apt:Jrs

TIle rule o' Ih: EP,e stdy ir, elucidat ng tt,e 1n~. betwt:en diet 011<: cancer

:rnahrur.)se:nfll:sse auf die lr.sulin·SekretiOll und -Res'slem

Ncnllnear 1nel',':;i:; 01 phy:;iological cata

Diabetes s~r\'eil:all:e 111 youlh - the Richland-Lexlngtol' Counlry child ano a:bles:el1t
dia!Jete:; re~ Slr¡

Wechseh·:.rl:un~ l\v!scher Getreidaproteinen und dem Darm-assazilerlen
lymphge·....ebe bei Zbliabep¡1tlenlen

Absor¡:'llor.. metabolism an:! t1ansport ol dru;¡s by the ;¡astr:¡.¡1Ieslin<l1 traet

Amlno a:,j regulatlon 01 gene expres:;lon

Haw does t1'e Intestinalllnmune system countern¡¡lance the antiganlc impa:1
lrom tood anj bacterio?

Mihosatei.Jten und ihre Ver.\'endung In genellschen Ana!ysen und
pranataler Dlognostik

Body weight regulatian <lnd the mel<ltonln slgnal

Investlgatlllg the role af ren<ll prostaruld receptors in blood pressure control

Inter<ll:tlon des Sleroid-Stoffwechsels mit dem Metabolisch€1l Syndrom

ImmunadjlNanzen ba~teriellel Herkunft

PHGPx-Knodouts Frem InducllOn 01 1~'lT1phoma lO spermalogenesis

Changes Ir, fet mewboli'sm In diabetes and wrth age

The Role of UCP in energy and substrate metabolism

Community transformation by Iilestyle medicine - cha ll€11ge and chance?

Analysls of functional effe:ts 01 dietary components bv DNA mlcroarray technologv

lipids an:l strmulus-secretlon coupllllg in pancreatlc beta cells - novel inslgl1ls from
the hormona-sensitive I,pa:;e nullmouse

Informatian processing in lhe olfactory nervous system Dissectlng Ihe nel\;,.ork

In vitre Fermentlerbarkeil unverdaullcher Pol','socchuride

Vitamln A: N:w lile lor an old molecule. vltamin A meelS zinc.

H~man- und Tierarzneimltlel als neue resistente Umweltkonlaminanlen

Symposien, Workshops, andere Veranstaltungen f Symposia, Workshops, other Events

11.01 2001

23 01.2001

25012001

RlI1gvorlesung' 'Biolechnologie und Ernahrllng'
Hans-Rudolf Glatt. DlfE

Rrngvorlesung 'Biolechnologie und Emahrung'
Mlchael Blaut. DilE

Ringvorlesung 'Biotechnologie und Ernahrung'
Ernsl Heinz. Universitat Hamburg.
Insl lur Allgemeine Botanik

Bewertung von genlechnisch verimderten lebensmltteln aus loxikologischer Sichl

Wanlm be,:ilkern Bakterien unseren Oarm?

Bessere Speiseóle aus transgenell Úlsaaten. Realislerung emer Plovokatlon
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Laszlo Nagy. Debrecen. H

Hmry Fhlll. Aberdeen. UK
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Mallhms Tsehop. EII [lli\,. Indranapolls. USA

Waltm Becker. Aachen

Belle Phimlsler. Nalure Genetles. Nel'.' York, USA

Andreas Rechner. Lomtln. UK

Martln KllI1genspOl. Marhurg

Shanta Persauct, London. UK

Gerd KOb.:ll. Phlllp Monis. Richmond. USA

Helmul Jungermann. Berlln

Illgrid Boekhoff. Stutlgarl

Thomas Klelzmann. Gótlmgen

Gordon Blreh. Readlng. GB

Ibrahim Elmadla. Wien. A

Annick Mercenier. Lausanne. eH

Wollgang Dubiel. Berlln

Gersh Zvi Talcher. Houslon. USA

Ulf B. Gobel. Berlin

Moshe J. Welmann. Haifa. IL

Tl'e OMP-I~cZ trens~ene minies lhe unusual expra3sion p~tlern 01 ÜR·Z5.
~ ne\\.' ojorant receptor gene on mouse chmmosome G
Impllcetlon far locus-dependent gene expression

The opt mJI diet composillon tor body weight regul3(,on ­
wh~re do we stend in 20DZ?

End:lgeneau:; N-n;tI05<ltlon in lhe human colon

Roles lor nuclear hormone reeeptors In myelold cell dli erentiallon and lunctlon

Microbiel ecolo9\' 01 the mal m3lten gUI

Tarneting al the insulin·respons,ve g!ucose lmnsporrer GLUT4 In adlpocyles

Ghrelin ell1 neves Hormon mil pielotroper Wirkung

Slgnaltrensduktlon der Lepllnre1eptor-SpleiBvarr3nlen ILEPna und [EPRhj

Publlcatlon 01 research artieles and peer revlew

The melabollc lale of dieta!',' polyphenols 111 humans ­
The colon as an importanl metabolic sile

Mole:ulal physiology ot energy balJnce

Pen:reatic beta cel! interaclions and Insulln secretlOn

Neue Methoden zur V,sual,slerung oltaklorischer Ak11vIlMen 1m ZN

Rlsiko Wahrnehmung und Kommuni~alion

Slgnallransduktlonsprolesse chemosensorischer Neurone

Sauer:;lo!f lll1d Glucose als Regulaloren der Genexplession.
Zwel Sinnale. eln Ziel7

The role of water In sweel taste eherno reception

{s-Carotll1 Aktuelles über Bioverfügharkelt und gesundheltslelevanle Aspelcte

Lactic acid bactana. a naw l','pe 01 mucosal biotherapeullc agenl5

lhe COP9 slgnalosome and the regulalion 01 ubiquitin-dependenl proteolysis

NMR methods tor in· 'tro and In-vivo analysis al hone tlssue and whole
body composition

Olverslty anel specillcily' Oral microbiola and lhe initiallon of chronic
periodonlal inleclions

Fruclose and glycatlon' Evldences and consequences In various syslems
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0901 2002 VVorksilop.Orgall!.>atiJn A Pieitfer.
Ah!. Klinlsche El njtuung ~ UKB;:

2301 2002 Worhhop.Organ·saliJII A Pieif;er.
Ab\. Klinlsche Ermhrung ~ UK9;:

280220 2 Workshop.OlganlSellJn H BJ:!Ing,
Ab! Epldemlologl€

05032002 Workshop.OrganlsatiJn A Pieifíer.
Ah\. Klinlsche Ern,ihrung + UKBF

08032002 Arhe1tsIi1gung der Gesel:schalt
f(lr Anthropologle. OrganiSill!Jn
Ah! Intel ventlOnsstuj,en

16/17.032JD2 Mee1ino mil EU-P<lrlnern. Organl52t!JIl
W Meyerhol. Abl v10lekuliJfe Genetl~.

14./15.03.20:12 IlllematlOnal WOlkshJp. G:ganisation:
H_ Boeillg. Abl. EpidemlOlogie

22 07 -02.08 2002 Sllrnmer 5chIJ01

01 09 2002 Worl:shop mil EU-Parlnern.
Organlsiltion: Har5-JJachim ZlInfl.
Ab!. Inlerventlonsslu:J'en

05 09 ·07.09 2002 Workshop mil EU-Partnem.
Organlsalion: Hans-Joachim Zunft,
Ab\. Interventlonsslud,en

Aktueller Stanc cer RlsikovorherSilje hill;i'oer Erl:radungen der Inneren Medizin
dUlch Genaia]l1est1k \:Ver will ;;.eine Genetlk wissen une wctlll?

Diabelische Re!n:Jpalhl€ un:! MaClJlopathie e'ne irlediszipllll:\re HereusiJr:Jen.ng

.Epide:vlioIJg'sches angz9ltlllCn!torlng des Lehensm.lt9'verlebrs ZU'-:-, !ac!l·....els
g9sumJheitsreI9,·Jr.ter Wlrblngen lunkt,or.eller Lel)ensmiltel

UPDATE En:!okr:nologie

Trad¡IIJnelle un:! modeme Methoden zur Besl1mmung der Kblper.:lISill11memalzung

SOI11<ltcstalin <lId its receplors in bram íun:lion an:J dysfunclion

Sjentik evden:e <llld pulJlic health nlltIlti n: hO\v lo den,'e dletalY recoTlmeldatiolls

Grundlagen del Ernahrungsepidemiologie

Eurolive

ClQwnalife

19092002 T,lg der affenen Tur

25.09 2002 Worl:shop mil EU-Partnem.
Orgatllsalion: Hans-Jaachirn Zunft_
AlJ!. IntervenllOnssludlen

31 10 -02.11 2002 Internallonales DIfE-Sympo:;ium

01.11.-02.112002 Workshop mlt EU-Partnem.
Organlsalion: Sus3nne Klaus.
AG Energiesloffwechsel

Body Lile

Frantier:; In nlltr:tiQn rese3fch

Adlpose tlssue and its IUllclion in obeslty \COSr¡
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Presse- und Offentlichkeitsarbeit =:001/2002

M,!arbeiter oes DlfE sine begehrte Anspre:hr...:Jrtner fUl die Mecier..l.rapp ZJe [,al st3r.e:en :lie \;'.:is~ers:~alt er ~nj \',':ssenseh'ller nren" Ser,:ht~¡eilr~u';;

Ir cernsehel~ une: P.~d,o im M!uel,lunl:l von Be!uager iTab. i. S.56i In der Reg:cralpresse. atoEr au:~ liberregiona: wur jer ClfE-i','; lJrbe ¡er als Gesp,:dlspartner
11: z¡)hlre::~en Themen rune ~m :l'e .Elr.:ihrungs;crse~uq be'ragtunc g~ben Jeme Auskur.ft hngeregt ;jur:h die ve ssens:heftll:r€r1 Fcfschungsergebn!sse al.S
dem DlfE konnten Journalls¡en ¿.s. 1111 j e Themer 'Jert¡ch- l:nj Gese~7.aj:.A:llpos tas or.er Ciabete,; Ubel neue Aspel:te beri:hten ¿chlre :he A.n'raaen van
Einr c~ll!nger. und ilu:r Slirgern wurden \'om Referat Offerfiehkeilsarbelt caer dem Ern3~rurgsberatungszelllrum beilntl';ortet o

2001

Das Jahr 2001 pr~sentierte sich 31s das "Jalll cer lebensw ssen;r.h~f[en·:

fUf das DlfE willkommener Anlilss. sieh bei zah're,chen Gelegenhelten 1lI

engagieren un:! ol'entlieh in Erseheinung zu treten.

So filn:! vom 7.-9 Junl das DAAD·BioForum Berl,n 'Grelllenlos forsehen"
slon Bei einer Vemnstaltung an der Hwnboldt-Uriversltetlll Berllllllat das
OlfE 1usammen mit der Technlschen Unlversltat Berlm auf: Anhand eilles
Modells des Verdauungstlaktes kJnr.ten die Besu:hel nach 'Innen blicken·.
die an[leootenenlnlolmationenlelchlen \'on den DltE-Forschungsprojekten
bis lur Zusammensetzung von lebensmitteln. Aueh der Vereln lUr Forderung
der Nl:ulgenornfors:hung wurde vorgestellt.

f'ohepllnl:t war ein Fors:hungsmarkt \'om 12 -17. Septernber in den Arkaden
des Pcls:iam€l Platzes :um Ausklang de~ WIssensd1af lssommers In Berlin.
:1 0 1 vor. del Techn.'ir:hen UnlveGitat Berhn (Vv;ssensuansfer Berllnl orgenislen
,",urde 46 Aussleller beleihgten si:h, das Olfé war mil elnem Stand im
Rahmen des Gememschaltspro)ektes 'Die lebende Zelle' vertreten.
Aui Postern wurde zum Thema 'Ballaststoffe In der Err.ahrung" in onnler!.
ein Mlkroskop bot Einbllcke 111 klemste \'Velten. Der Sland war Jeden Tag
durth zwei Betreuer besetzt 1m Rahmen der .lilngen Nacht der \"/¡ssens:haft'
sogar bis 24 Uhl. Dieser Einsatz Wil! nur dadllrch mbglrch, dass zahlreiche
CIIE-Abteilllngen mithallen und die Mltamelter 'Sehdtdlenst' leis¡elen

Das 'Jahr der lebenswlssensehaften' nahm eine Gruppe Berllner und
Brandenburger Forsehungsrnslllutlonen zu. Anless. eine Einführllng in
das 'Bl:ch des lebens' lli geben In der Beriiner Urallla fenjen vom
1Z -15. NovemlJer Inlormilttonsveranslaltungen d3lu statt. Dureh einen
Vortrag von Prol. DI. Sllsalme Klalls lUm Themil Hunger- und Sottigungs·
regulallon wurde das Thema 'My Food' wlssenschaftlieh begleltet

2002

Über 200 mittelstillldisehe Unternchmen und Forschungselnrichtungen
ous gon1 Deutschland plasentlelten an; 3 JUIll auf dem 9. Innovaltonslag
del' Arbeltsgemeinschaflllldustrteller Forschllngsverellligungen 'Otto \'on
Guelicke' (AiF) neue Produkte und Ideen. Das DilE beleiligte slch mit zwel
Projel:ten. die von Barbara Dwkova und DI' GerhOl'd Dongowsk¡ belreut
wurden. 'Herslellung, funktionelle Elgensehalten und ernahrungs­
physiologisehe Wirhmgen b<1I1ast~toHhaltiger Produl:te aus Gerste' und
'Zusammenselwng und physiologlsehe Wirkungen eines Apfelsaftproduktes,
helgestellt durch enzymatisehe TI eslerbehandlung·.

Am 27 ¿un' lan;1 auf eem Potsea'T1er Telegratanberg oer 4 Tag der
Wissers:ha't Irnland 81anlienburg staft In del Thernengruppe
~r nilhrunJswlssenschaften. Gesund~eit. Sport hielt Ute NothJ.ngs,
Ablellung Ep'ce'T1'oioQle. einen VOltrag m't dern Tltel
'\'Vas konnan \'Iir mlt Fr"aellbgen Zllr Ernahruna eríassen?'

Nach einer baubeliinglen Pause konnle d1:; DlfE arn Tilg der offenen Tlil
ilm 19 September mehr als 500 Interesslerte 8esucher begriJGen Die
begieitence .~usstellung '55 Jahre ErnahrungsfOls:r.ung in Rehblüde'
schbpfte aus dem Fundus des Instltuts. Verg3ngenh~lt und Gegenwart
der model nen ErnahlllngsfOI schung konnten hestilllnt wel den Neher. een
Abtedungan des DlfE war aueh das Instllut fur Ernahrungswlssensehaft del
Universil:i¡ Potsjilm vert, aten

Am 2E Oktober far.e 1m Stern-Cent~r der B Gesunl~heltsmarl1 der Stadt
Potsdorn ,t,1II. Des DlfE \'lar aUl:h das Ert~Jhrt!ng~beratungs¡ellrrllm mit
Frau DI. Christ,ana Eir.lg und Flilu Chnslllle Hofmann vertrelen. Zahlrelche
Fragen ¡UI Ern3hrung wUlden kompetentlJeantv.'Ortet Mlt dem BIA-Geral
(un ter Betreuung von KatJa Ruttkowskl und Chlista Scholl aus del Abtellung
interventionsstudienl ¡ur BeSlinlmung des Kbrperfeltantells konnten
Interes~lerte Ihren kritis:hen Wert ertahren uno glelch besprechen. wes
zu tun ware

Grolies Echo In den Mej¡en fand d3S vom 3 . Oklober . Z November
veranstaltete Internationale Symposillm "Frontiers in Nlltrition Research"
1M 20:1 Te'lnehmern. Anlilsslrch einer Feielstunde zum 10J3hngen Bestehen
,ies DlfE saate Prof. Johanna Wanka. Ministenn für Blldung, Forschung und
KlIltur des l3ndes Br3ndenbulg: 'Das DlfE h3t viel getan. ur lUr elsten
Adresse in der oelltschen Erniihrtlllg~lorschung ¡1I werden.·
Del \Vlssen~haftiiche Dileklor des DlfE, Prof Hans-Georg Joost. eloffnele
lien wlssenschaftilchen Teil der Veranstaltllng mit einer Elnfl:ilflmg in die
Fragesteilungen der modernen Emilhrungsforschung 1 B illrl den Gebieten
Krebs und Diilbetes. Pral Hannes Stahelrn ilUS Basel bez09 Stellllng 1lI

Functional-Food- und Gen-Food-Forschung

DlfE beim Blind Date: Initilert dUleh den Brandenburgischen KlInstverein
Potsdam eV haben sich hin! Institute des Potsdamer Rallms mil je elllem
K¡mstler lllsammen gelan und den Versllch unternommen, den Oialog
zwisehen Wissenschaft und Kunsl aufzunehmen. Das DI fE kooperierte mit
dem Künstler Malte Brekenfeld, das gemeinsame ProJekt Ilef 1m Kutschstall
in Potsdam bls.zum 1 Oelember 2002.



Press and public relations in 2001 and 2002

Membels el IhE D :é slil:I mE 'EIY cuc~ In je-ane as Cont":IS bl lhe f:íEj,o 01' neorl\" 2JJ ~:C<lSIJns ,\·ilh.n lhese r,\'J ,.eers, s:,entisls Jllhe i"st'tutE ,';ere
lhe loeus o' e!lentloo or ranlo ane lele,,:s.Jn Persoorel olthe e,': ,,':ele irterv.ewee or rv~elct.s tepies :erlerirJ eret.nj nLtr 1eral reseercro en:i lhe\' were
glac te prol IdE inlarmelion, oot 001\, fOI thE reg or,a' pre» but alse at a suprereJ,oral ,ele. St '-,Liete:! by t~E n:sults o oLtr,tional rESEarer al trE CIE. jot:rnill sls
..·.ere eblE lo reporl on ne',': a~pects o' topi:s st:eh a:; smEII end testE, OhESir,.. úI e at-etes rv'<lny nct:iries 1:\ irst tutlors or ircivicua s I·.ere ar.swere:i bl' the
Pubr,e Relat,ons Depertment ollhe Cenlel o: Nulr,t,on~1 COlm;;e"nJ

2001

Sinee lhe \,em 2JCl hed been declared 'Year o; l¡fe Sciences.· It was a
good rea;;on 101 DlfE to gel IIwoll'ed In the a:tiv¡tles ane 10 ap~lear ir publlc.
Thus. !he CAAD Siolorum 'S:lUn:iless Reseereh' Hnk place 10 Berl:n. TOJctr.er
y;¡lh lhe gerhn Te:hlllsehe Unll'elsitht, I'é r:Jede its appemanee et an e':enl
al li,e Hurnholdt Uni ersilv nI Beriin. A m:de' 01 th~ gJ:;lroll1testllla~ tlaet
allowec Visltars 10 get an 'lIlsd2100k.' The In'armation presented CJ':eled
a spectrllm reaehlng fram DilE':; researeh prcjeels t~ the campo:;ition 01
loods In aadition, tlle Sociely 10 Promole Nutrl~enorne Researcll was
presenten.

lile researer market on Seplember 12-17 wa:; a h'~hlrghl al the eoml1erClal
centel 01 Pctsda: 1 PO:e {Berlin!. to close the 'Scienee Summer: \'I41lch hod
been orgonizeo by the Tecllnlsche Unll'ersltht {Wisser.stren:;ler Berf,n! FOIty­
SIX e¡:hllJ.t~rs mol P,lft and DilE was repI¿senlec al a stand within the
flamework 01 c1loint pro¡ect, 'The livin~ ceH . Posters Wllh infO!lllation on
'Fibel In "caos' werE shown, ana a Illlcroseope gavE Vlsltars Ihe oPP'lrtunlty
to 'lake a peek' Two people wele in charge 01 Ihe slanó every da\'. even
lIntillllidnight 011 the 'long Nlght o: SClenee ' This was ,nade possible by
lhe many stati members who helped out ano worked in shlfts

,6, group 01 Berlin and Brandenburg IEsearch In;;tl!Utlon:; useli the
'Year oí Ite Seiences' as an opportul1l1y to introduce tbe '8001: of Lile'
Al tlle Urania 111 Berlrn. IIllormatlonal event:; 1001. place INovember 12·151.
A feclure by Prol. Or Susanne Klaus on the regulatlOn o: hungel and S<Juety
accompanied the lheme 'My Food' from a sClentiflc stanopoint

2002

On June 3, more than 200 medium-slzed companles ar.d research institutions
Irom all 01 Germany presented ne\\' produets ana ideas al the 9th Innovation
Day of lhe Workll1g Group 01 IndustrlOl Research Associations 'Otto van
Guericke ' DilE participaled wilh 1'1':0 projecls, 01 1;11iell Barbara Orzikova
and Dr. Gerhard Oongowskl were in cllarge 'Produclion, functlonal
chalacteflstics, and nutriliOnal-physiologieal eHecls 01 liber-cantaining
products made Irom barley' and 'Composltion and physiologicaf eHects
01 an apple-JUlce producl made by enzymallc Irealment 01 pomace.'

On ~une 27. lhe 4tr ::lay (j' Se'Ence tock p:aee in Bran:ienburg al the Polsaa,:"
Te egralellberg Wlthin the tepics 'nulfltlonal sclen:e. hea!tll. ane! sp:lIlS'.
Ule NblhllOgs. Deparlmer.t 01 EpdemloloJie. Ile:d a lalk I'.'lth dle title 'WIl,11
cal' we tlne out Ivilh Quesl:onnaires onnulfltlon".

A'ler a break eue te constrL:tlon 'l':crl, O'IE \Vas all!e le greet morE lhan
5JC Intere;;ted guesls al ItS 'Open House' on Septeml:er 19 Thls ",as
a:cc/;-¡panied by an exhlbit '55 Yeers al NulnliOna~ Resemcli 111 RehlJr(de',
v,hich included Ilems IIIlth relatlon to nutrltlon research Irom the pa;;l anel
il:Jrn the pr8senl to amaze the vlsitors Th" Inst,tute of Jutrilionol Science
o' the Unlversllat Potsctam IVOS a'sc replesentEd, 111 ad¡llllor to tbe
depart enls oí the DlfE

(}n (}:t~her 25 at the Sterr. Centel. lhe C,ty 01 Potsd~rn haó its 8th Health
/,1<-. ker. DilE was represen lec by DI Chrisliafla Einig anj Cllristine Hofmann
o' the Center of Nutritian): CJlIl1:;el.ng. Irterested Inli":lduals c uld trove
tl1eir relativa body fat rneasure:i uSlng lile 81A appDlatus {In charge IVere
Kalje RlItllov:ski and Chnsla Scholz lrom tlle Department 01 Interventlon
Sttdiesl. find oul their personal value, and d,scuss on the spot wll¡¡l they
shollld do.

lhe media braadiy reported about the 111 lernatlOnaI symposlum "Frontiers
ir Nutrilion Research" that lOok place Irom Oetober 3¡ until November 2
ane l\11lCh attracled 200 pilrticipants Celebratlng Dltes 10" anlllversary
Brandenburgs lTIinlster¡ far Edueatlon. Selen:e and Culture, Prol. Dr Jollanna
Wanka. pOll1ted out: 'OIFE has done a lot 10 become tbe top oddress in Ger­
men nutTitional rasearch.· lha SClant,fic DirectO! 01 the institute. Prol. Hans­
Georg Joos!, opened tbe scientilic program 01 the event wltll an introdllClioll
tr. tha questlon:; 01 model n nutrltion research. lar e.~ample, in lhe areas 01
caneer and diabetes Pral Hanne;; Stahelin 110m Base!. Switzerland, gave
hls viaws on reseerch II1tO funcllonal foods and genetically allered loods

DilE on a blind date: aach 01 five lI1:;trtlltes 111 the Potsctam are¡¡ worlad
together wlth an artlst in an attempl 10 open a dralog belween science
ano art. lhls was initiated by the Brandenburg Kunstverein (¡¡It associatlon)
Potsdam eV DI fE cooperated wllh the artisl Malte Brelenleld ¡¡nd lile
jcint projeet was at the Kutsch:;tall in POlsdam unlil December 1, 2002.
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Das O/fE im Hbrfunk und TV 2001/2002 - Auswa'11 aus üter 190 Se'1cungel

DlfE in TV and racio pro~rems - Se'ection frofT rr:ore hen -90 interviews
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ARO ·Ratgeber Gesundheil Becel

Wissenschaft: Epidemiologie

Vegel,lflsche Ern3hrung

Oslere!: BodPod

lagung Krebs und Ernilhrllng

Lago BiaPlOfde

II inken 1m Sommer
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Gesundhaltss\,stern Deutschl3nd

Ouivive Diabetes
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Butterverl)lauch
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Hauplsache gesund Gemuse

Wildpflanzen

Vltamine
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Krebsstudie
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Esssltirungen
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Kochkunst Geruch und Geschmack
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Wissenschaftliches Komitee

Vorsitzender:
Praf. Dr. Dieter Haussinger. Dusseldorf

Wissenschaftlicher Rat

Vorsitzender: Prof. Dr. Michael Blaut. App. 470

Personalrat

Vorsillender. Dr. Klaus-Jurgen Pe12ke, App. 429

Forschende Ahteilungen und Arbeitsgruppen
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Wissenschaf:liches MitglierJ
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Aop.215
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Dr. Hartmut Sehul,

App.221
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::'

; :,.:; 'Ábteilung
r- -', GAMI'
~ ~ . -....:
~ ..... .~,

k;Gas~oin~estil~le -. i
:;:.~._;MI~oblOlogle.:::· _,

1iT~~:~:r';
~~ ".

~>:."" '~" ..:.7"":::.::......
~ ..:-.~."'- ..... ;.;.:.::.:~.~ ...~

Abteilung
AVA

Vitamine &
Atherosklerose

Praf.Or.
Regina Brigelius--Flohé

/\pp. 353

.- AfbeicigrupPe
PML

rPrav~ntiv-Mecliiin¡sché "
t lebensmittelforschung'
0:" .: ....- ..

.':. "

~ ';:, ... ,;:e::: PO Or:' '" .
:,,' ',:.ec"' ,.' 'Ralf Stohwasser
~ . .~

tJ!tm~j¡il~:'m;J

Zentrale Einrichtungen und Administration
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Methanol from Methane by Biological Oxidation
A. Blokesch, M. Gerl1ardr, M. Zif!1·t'irz, M. Wolf, M. Ringpfeil

Biolechnolo;¡y b~comes involved in c1imale-regarding producl and process developmenl [1].
The VISlon of blorefinerles based on renewable resources is díscussed [2, 3]. Rools of lhis
idea can befound In complex production based on wood, grain. sugar cane or beets and oil
planls [4].

Melhanol production from renewable sources by chemical conversion has been investigaled
recenUy [5]. Biological palhways for oxidalion of methane to melhanol have been presenled
by Furulo el al [6] pursuing aerobic oxidation and Boelius [7, 8] elucidaling anaerobic
oxidation. Physical properlies of melhanol allow to apply advantageous fermentation con­
ditions [9].

A continuously fiowing source of methane fed by wasle materials of various origin is
available in the anaerobic sludge slabilization plants within municipal and industrial sewage
V'.Oks. BIOPRACT has successfully shown thal their produclivity can be raised by applying
polysaccharolytic enzymes in the microbial degradation processes [10]. Methanol pro­
duclion will tit into such service plants opening the opportunity for additional pretil.
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Propiedades antifúngicas de las
enzimas líticas de Trichoderma
NEWBIOTECHNIC, S.A.

Los hongos del género Trichoderma son muy utilizados como agentes de
control biológico por su capacidad antagonista frente a un elevado número de
hongos fitopatógenos. Los mecanismos por los cuales Trichoderma spp. antagoniza
a otros hongos son: (a) competición, por el espacio y/o los nutrientes (ejemplo,
carbono, nitrógeno, microelementos); (b) antibiosis, entendida como la inhibición
de un organismo por un producto metabólico de otro y (c) micoparasitismo, que
consiste en un proceso complejo que requiere, ~ntre otros, la producción de
enzimas líticas (tales como proteasas, glucanasas, y quitinasas) para degradar la
pared celular de los hongos fitopatógenos y así poder utilizar sus nutrientes. La
pared celular de la mayoría de los hongos filamentosos esta constituida por
polímeros estructurales de quitina y glucanos, de manera que las actividades
c.uitinolíticas, y gluconolítica son cruciales durante la penetración. Los niveles de
actividad enzimática producidos por Trichoderma spp. durante la interacción con el
patógeno han demostrado tener una relación directa con el efecto antifúngico.
Además de estos mecanismos directamente implicados en el antagonismo, se han
descrito cepas de Trichoderma capaces de la inducción de los mecanismos de
resistencia de la planta huésped y de potenciar su crecimiento. Este conjunto de
actividades hacen que Trichoderma sp. sea una fuente potencial de aplicaciones
agronómica de gran interés que están siendo investigadas y desarrolladas en la
actualidad por un gran número de grupos de investigación de empresas e
instituciones pública.

Imagen de Trichoderma al microscopio electrónico
de barrido

Efecto micoparásito de Trichoderma sobre
hongos patógenos. Se observa la lesión sobre
la pared celular, producida por enzimas
líticas, a través de la cual TricllOderma
penetra en el interior de la hifa del patógeno

Recientemente se han desarrollado estudios que indican que las enzimas
líticas de Trichoderma spp., que actúan sobre componentes de la pared celular
fúngica, también llamadas enzimas degradadoras de pared p~lular (EDPC), tienen
un gran potencial en agricultura como componentes' activos de nuevas
formulaciones de fungicidas, debido a que: (a) las EDPC purificadas de distintas
cepas de Trichoderma son muy efectivas como agentes inhibidores de la
germinación de esporas y del crecimiento del micelio de un amplio grupo de hongos
patógenos; (b) algunas de ellas como las quitinasas, las Bl,6- y al,3-glucanasas,
hidrolizan biopolímeros no presentes en los tejidos vegetales; (e) las EDPC han



mostrado tener efecto smergico con algunas proteínas PR de plantas, lo que
posibilitaría potenciar los mecanismos de defensa de las plantas; (d) se ha
demostrado una mayor actividad inhibitoria de diversos fungicidas químicos sobre
el crecimiento de varios fitopatógenos por la adición de pequeñas cantidades de
EDPC de Trichoderma y (e) por último, son inhibidores muy selectivos y por lo tanto
no son perjudiciales para el hombre y los animales. Si bien son numerosos los
estudios realizados con las EDPC, la mayoría de ellos se refieren fundamentalmente
a estudios in vitro frente a diversos patógenos y además dichos estudios se basan,
principalmente, en el uso de enzimas purificadas de distintas cepas de Trichoderma.

El estudio de la efectividad de proteínas líticas de Trichodema spp. en
condiciones in vivo, permitirá impulsar una nueva estrategia de control de las
enfermedades de las plantas. Dicho estudio se abordará en dos condiciones a) en
cultivo: utilizando como modelo el patosistema fresa (Fragaria x ananassa 0.)­
Botrytis cinerea y b) en post-cosecha con los patosistemas: 1) naranja (Citrus
sinensis (L.) Osbeck)-Penicillium italicum; y, 2) naranja (Citrus sinensis (L.)
Osbeck)- Penicillium digitatum. En la actualidad, el control de estas enfermedades
se realiza en la mayoría de los casos mediante fungicidas químicos. La progresiva
pérdida de efectividad de los fungicidas debido a la selección de patógenos
resistentes, el riesgo para el medio ambiente y la salud humana de los residuos de
pesticidas en las frutas y hortalizas y las restricciones legislativas han promovido la
búsqueda de métodos alternativos de control. El uso de las EDPC se presenta como
una alternativa muy prometedora para el control de dichas enfermedades.

TUSAL*, fungicida biológico a base de Trichoderma har;;ianum.
en fase de desarrollo y registro por Newbiotechnic, S.A.

Más información:

Understanding Trichoderma: between biotechnology and microbial ecology
Dr. Enrique Monte (Asesor Científico, Newbiotechnic, S.A.)

Descargar artículo completo (pdf) -7 Understanding_Trichoderma.pdf (45 KB)
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Editorial

Understanding Trichoderma:
between biotechnology and
microbial ecology

Enrique Monte
l.

The author is Associate Professor of Microbiology at the Department of Microbiology and
Genetics, and the Spanish-Lusitanian lnstiMe ofAgronomical Research ofthe Uruversitv of
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Salamanca. He is also 1ecturer on Biocontrol at the Faculty of Agronomy ofthe Uruvcrsity of
Buenos Aires (Argentina). His projeet "JPM in Strawberries" was awarded the 1999 Severo Ochoa
Prizc. Since J999, he has coordinated research at the biotechnology company NBT (Seville, Spain)
and at the Andalusian Foundation ofRcsearch and Devclopment.

Plant diseases, caused primarily by fungal and bacterial pathogens, causcsevere losses of
a::,aricultural and horticultura] crops every year. These losses can result in reduced food supplies,
poorer-quality agricultura] products, economic hardship for .!:.'Towers and processors, and,
u]timately, higher prices. For many diseases, traditional chemical control methods are not always
economical nor are they effective, and fumigation as well as other chemical control methods may
havc unwanted health, safcty, and environmental risks.

Biological control involves the use ofbeneficial microorganisms, such as specialized fungi and
bacteria. to attack and control plant pathogens and the diseases they cause. Biological control offers
an environmentally friendly approach to the management ofplant diseasc and can be incorporated
into cultural and physical controls and limited chemical usage for an effective integrated pest
management (IPM) system. Biological control can be a major component in the development of
more sustainablc agriculturc ~;ystcms (Fig.l). IPM is an approach to making f>L"'St and discasc
control dccisions with incrcascd infonnation and involvcs thc use of biologicaJ, physica!, and
chemical tactics to manage pest and pathogen populations in an economically efficient and
ecologically sound way. However, within a given lPM strategy, the established view ofbiological
control is that. even though it is safer than chemical control, it is less efficient and less reliable. To
be realistic, we should not expect a very broad range ofpest or disease control from biological
agents, or that they control major pests or pest comp1exes in major crops in a wide range of
environments. Biological control agents are, by their own nature, more lirrllted than their chemical
counterparts, and they need to be targeted carefully, starting with an appropriate characterization of
thc biocontrol agcnt and later sclccting thc antagonist for a givcn pathogcn [2]. Thcsc typcs ol'
considerations have cncouraged microbiologists and plant pathologists to gain a better knowledge
of biocontrol agents, to understand their mechanisms of control and to explore new
biotechnological approaches.

Biocontrol agents can work several ways: (1) A biocontrol agent may grow raster or use its food
source more efficiently than the pathogen, thereby crowding out the pathogen and taking over. The
pathogens thus do not starrl a chance! (2) A biocontrol agent may release a product that slows down
or kills tbe pathogens in the vicinity ofsuch a product; this process is called antibiosis. (3) A
biocontrol agent may cause a plant to make a product that discourages or kills the pathogcn; this



~rocess is calI~d induced resi~nce. The ~Iant aetl.lalIy fights back. (4) A biocontrol agent may feed
Olreetly on or In a pathogen; th1S process 1S eallcd parasitismo In this way the pathogen is destroyed.

Sorne bioeontrol agents use onJy onc ofthese stratcgies but the most succcssful biocontrol a!!cnts
use several ofthcrn. This is the case ofthe fungus Trichoderma. Most Trichoderma stTainsllave no
sexual stage but instead produce only asexual spores. For a few strains, the scxual stage is krown:
however, thcse do not include ~i.ns.that have usuaUy becn eonsidered for biocontrotpurposes..
The sexual stage, when found, lS wlthm the Aseomycetcs in the genus Hypocrea. TraditionaJ
taxonorny was based upon differences in morphology, primarily ofthe asexual sporulation
apparJtus. but molecular approaches are now being used LJ. Conscquently. the taxa fL"Ccntlv have
gone from consisting of nine to at least 33 specics. As an examplc. thc best biocontrol ~;pcci~s, T.
!wcimllln/ RitllÍ, has becn scpardtcd into an army of spccies: T. !wr=icllllllll s.str., T. inlwl1/{/fl/ll/, T.
IO/lgihrachiafl/ll/, T. aTrol'iride and T. asperelllf11l [:'J. The improvoo kno\\'lcdge ofTrichodel71/l1 has
facilitated the use ofthese mieroorganisms for biocontrol as wholc cells. protein formulations and
gene sourccs for transgenic plants.

------------------------------------------------------------------------

Trichoderma biocontrol strains

TridlOdern/{/ spceies !lave lx."Cn invcstigatcd as biologieal control agcnts for over 70 years ~. but
onJy relatively recently have strains become cornmercially available. This is largely a rcsult ofthe
change in publie attitude towards the use of chemical pesticidcs, together with incrcased knowledge
oftheir harrnful side-effeets. Biocontrol agents are widely rcgarded by the general publie as
"natural" and thcrcfore norrthrcatcning producís. TricllOderma spccies act ag-ainst Iarget organisms
in sevcml ways UJ. Strains are actively pamsitic on host fungi. through dircct pcnctmtion of host
hyphae and/or production ofextracelJular cnzymes. In addition, species may produce antifungal
antibiotics, and inhibition ofpathogerncity-inducing hydrolytic enzymes has also been identified.
Species may also be aggressive degraders of organic matter and act as cornpetitors to fun!,raJ
pathogens in their saprobic phases, especially when nutrients are a limiting metar. Sorne strains
have bcen reported to promote the activities of saprobic bacteria and mycorrhizaJ fungi. while
others aet as plant-growth promoters, increasing plant size, foliar surface arca and weight, and
induce resistance towards plant pathogens. The dual roles of antagonistic activity against plant
pathogens and promotion of soil fertility make Trichoderma strains appealing altematives to
hazardous fumjgants and fungicides.

Many Trichoderma strains have becn identified as having ¡x>tential applications in biological
control, and a partíal list of plant pathogeruc fungi affeeted by Trich.oderma includes: Armillaria,
BotryLis, Chondrostereum, Colletotrichum, Dematophora, Diaporthe, Endothia, Fulvia, Fusarium,
Fusicladium, Helminthosporium, Macrophomina, Monilia, Nectria, Phoma, Phytophthora,
Plasmopara, Pseudoperonospora, Pythium, Rhizoctonia, Rhizopus, Sclerotinia, Sclerotium,
Venturia, Verticillium, and wood-rot fungi.

Once active strains have been identified using in vitro assays, a furthcr sclection must be done by
studying other factors such as: (1) activity in vivo using experimentally induced disea<)es on plants,
(2) tolerance ofhigh temperatures (necessary to survive other IPM trcatments), (3) suitability for
fonnulation as foliar sprays and/or soil enllancements (e.g. high sporulation levels, rapid growth in
bulk conditions), (4) specificity (strains should be inactive against beneficial organisms and plant
crops), (5) long-term survival in field conditions, (6) interactions with other Trichoderma strains
aJready present in the crap systems, (7) compatibility with agrochemicals used on the crop.

Cornmercial produets currently on the open market or undcr registration include:
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Bio-Fungus (Belgium) against ScleroLÍnia, Ph.\·LOphlhora. RhizoCIOnia sotani, P\,/!IiunI spp.,
Fusarium, Verlicillium -

Trichodex (Isracl) against BOlf:\'lis ofvegetables and grapevincs

Binab-T (Swcden) for control ofwound decay and wood rot

Root Pro (Israel) against R. sotani. Pylhium spp., Fusariul11 spp., and Scferoliul11 rolfsii

RootShield (also sold as Bio-Trek T-22G) (USA) again.<;t PYlhium spp., R. sotani, Fusarium
spp.

SoilGard (forrncrly GlioGard) (USA) for damping-off diseascs caused by PylhiulI/ and
RhizoclOnia spp.

Suprcsivit (Dcnrnark) against various fungi

Trichoject, Trichopel, Trichodowels and Trichoscal (New Zealand) for control of
Armillaria, BOlfyosphaeria, Chondroslernum, Fusarium, Neclria, Phylophlhora, Pylhiul11,
Rhizoclonia

TUSAL (Spain) fOl' damping-off diseases caused by Pylhium, Phoma and Rhi::,oclonia
specics, rhizomania diseasc of sugar beet and drop of lcttuce

Trichoderrna 2000 (l. rae]) against R. sotani, S. rolfsii, Pythium spp., Fusarium spp.

Tricco (India) against Rhizoclonia spp., Pylhium spp., Fusarium spp., root rol. scedling rot,
collar rot, red rol:, damping-off. Fusariurn wilt

Trichoderma protein formulations

Trichoderma strains have developed high1y effective antagonistic mechanisrns 10 survive and
colonlze the cornpctitive environment ofthe. rhizosphere, phyllosphere and sperrnosphere. One of
its main mechanisrns, mycoparasitism, relies on the recognition, binding and enzymatic disruption
of the host- fungus cell walL A major part ofthe Trichoderma antifungal systcm consists of a
nurnber ofgenes encoding for an astonishing variety of secrcted lytic enzymes, inc1uding
endochitinases, N-acetyl--glucosarninidases, chitin 1,4--chitobiosidases, proteases, endo- and
exoglucan -1 ,3-glucosidases, endoglucan -1 ,6-glucosidases, lipases, xylanases, mannanases,
pcctinascs, pcctin Iya-;cs.. amylascs, phospholipascs, RNases, and ONascs U]' Particularly uscful for
biocontrol applications are chitinolytic and glucanolytic enzymes because oftheir ability 10
efficiently degrade the cell wall of plant pathogenic fungi by hydrolyzing biopolyrncrs not present
in plant tissues. Each of these two c1asses ofenzyrnes contains 11 number ofproteins with different
cnzyme activity, and sorne ofthe cnzymes have bccn purificd and characterizcd and their genes
c1oned. Most ofthe enzymes tested as purified proteins have shown very strong antifungal activity,
especially when assayed in combinations, against a variety of fungi. A substantial amount of~rk
perrorrned mainJy during the past 7 years has indicated that cell-wall-degrading enzymes (CWDEs)
fium Trichodef7na strains havc grcat potential in agriculturc as active componcnts in ncw fungicidal
fom1Ulations W. This is bccausc purificd CWOEs from diffcrcnt strains ofT. /1lIr=iaIl1/11l are highly
effective in inhibiting spore germination and mycelial growth in a broad range of pathogens such as
Rhizoctonia, Fusarium, Alternaría, Ustilago, Venturia, Pylhium, Phytophthora, Colletolrichum, and
especially Botrytis. In contrast to plant enzymes, chitinascs and glucanases from Trichoderma can
degrade not only the immature wall at hypha1 apices but also the strong chitin-glucan comp1exes of
111ilture cc11 walls, as well as Survlval structures such as sclcrotia and chlarnydospores, which
reduces not on1y disease symptoms but also pathogen spread. In particular, enzymes absent from
plants such as -1,6- glucanases can degrade important fungal cell-wall structures such as - 1,6-
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glucans by link:ing chitin or -l.3-glucans to ccll-walI proteins. Trichoderma cnzvmes havc diversc
structural and kinctic propcrties, which incrcasc the probability of avoiding inhibitOlY mechanisms.

The antifungal activity ofTrichoderma C\VDEs can be enhanced syncrgistically by combinino
~nzymcswith diffcrcnt lytic acti\(itics (such as exo- and cndochitinascs and/or glucanascs). r;
mstance, a combination of an endochitinasc, an exochitinase and a -1.3-glucanase purified rrom T.
harzianum has an effective dose (E050) on Botr:vtis of about 1 ppm, which is comparable to the
effcctivc dose of most chemical fungicides. The inhibitory activity of chemical fungicides on
BOllytis and other plant pathogens can be greatly cnhanced by the addition of mi;ute quantities (10­
20 ppm) ofTrichoderma CWDEs. For examp1e, the fungicidal effect ofazole compounds was
cnhanccd up to loo-fold when wed in conjunction with an endochitinase from T. harzianum, and a
much greater improvcment was obtaincd by adding smaJl doscs oftwo or more cnzymcs.
Fungicides synergistic with thc Trichoderma C\\'DEs inelude scvcral compounds uscd for chcmical
control ofplant diseases, such as azoles, benzimidazoles and pyrimidincs. CWDEs from
Trichoderma arc syncrgistic with sorne plant pathogenesis-related proteins such as thaumatin-like
protcins, which suggcsts that it is possible 10 use thcsc cnzymes as foliar sprays, enhancing natural
plant defense mechanisms. Work on the antifungal activities ofTrichoderma chitinolytic and
glucanolytic enzymes has been performed primarily onBolI),tis. Tests show that Trichoderma
chitinascs and glucanascs have no cffect on thc plant even when relatively large quantities are
injected into plant tissues.

CWDEs are not harmful to humans or animals, as indicated by EPA tests for registration of strains
of Trichoderma for usc as biocontrol agents in thc United States, and they degrade into
environmentally fiiendly residues. C\\'DEs can be cffcctively combined with who1c-organism
Trichoderma control. with considerable opportunities for syncrgism. CWDEs are particularly suited
to post-harvest control. Low-temperature controllcd storage conditions will favorthese applications
as the leve1 of enzyme activities wiJl be more easily predicted tban in the grccnhouse or the field.
Purified CWDEs or mixtures of CWDEs with high antifungal activity obtained rrom Trichodenna
culture filtrates can be inc1uded in commercial formulations since tbey are easi1y characterized.
stable, resistant to drying, rreezing, temperarures up to 60°C, and have broad pH and temperarure
optima. As a dry powder, tbey can be stored at room temperature for years without a major
reduction in activity.

Trichoderma source of genes

Trichoderma spp. have evolved numerous mechanisms for att:acking other fungi and for enhancing
plant and root growth. Several new general methods for biocontrol and for enhaneement ofplant
growth have recently been demonstrated, and it is now e1ear tbat there must be hundreds of separate
genes and gene products involved in tbe processes ofmycoparasitism., antibiosis, competition for
nutrients or space, toleranee to stress through enhanced root and plant development, solubilization
and sequestration of inorganic nutrients, induced resistance and inactivation ofthe pathogen's
cnzymcs. Biocontrol microbcs, almost by dcfinition. contain many gcnes that cncodc products that
pcnnit biocontrol to occur. Scvcml genes havc becn clone<l from Tric/wdemw spp. that offcr grc-c.lt
promisc as tmnsgcncs to producc erops rL'Sistant 10 plant disca'>CS [2]. Tmnsgcnic cxprcssion ofhigh
levels ofchitinolytic and glucanolytic Trichoderma enzymes do not affect plant morphology,
development or yield, or infection by arbuscular mycorrhizal fungi. Most pfthese genes have becn
patented and are commercially available, but a number are in dcvelopmeqt 10 be used in agricultural
biotechnology. These genes, which are contained in Trichoderma spp. ánd in many other beneficial
genomes, are the basis for future "natural" organic crop protcction and.produetion. To facilitate a
healthier and c1eaner agrieulture is our challenge and goal, and only the bes! biotechnology tools
will be the ones to reach farmers' hands.
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2 Biotechnology at BASF

Key technology of
the 21st century

Together with microelectronics and information technologies,
biotechnology is one of the most promising technologies of the
21 st century. In order to take advantage of the large economic

potential of biotechnology. BA8F is strongly committed to develop

and utiiize the most competitive new technologies that this
dynamic area has to offer.

3:atechno!ogy pro\~des BASF with oppor­
tunities in areas that inelude nutrition.
agricutture and fine chemicals. In addition
10 the potential 01 these areas. bioteehno­
logy can help BASF save raw materials
and energy during production. In both
plant biotechnology and biocatalysis. the
goal 01 SASF is to be among the world's
leading companies within a lew years. To
achieve this goal. wc have greatly expand­
ed our entrepreneurial and scientific
competence in biotechnology. Our knowl­
edge of the world of genes and proteins
is increasing day by day.

Genes - universal building plans tor all
living creatures
As different as they may be, all living
creatures are made up 01 cel!s. These

Page 4
Biocatalysis

BASF has suceesslully used biolechno­
logical processes lor years to produee
vilamins. enzymes. amino acids and

.. inlermediales. The subslances are
produced in a particularly efficient and
resouree-saving way known as
biocalalysis.

cclls mainly eonsisl 01 water and obtain
their shape primarily through proteins.
Proteins not only provide the eell with its
structure. but also playa key role in many
different metabolic processes. This is why
every organism consists of a large number
01 different proteins. To produce a speeilic
protein. the body requires a kind of
building instruetion. The inlormation lor
this is stored in the eorresponding genes.
There are genes in every cel!. This means
that every cell eontains the building plans
required lO ereate all necessary proteins.

Genes are the earricrs 01 the genetic
code and determine certain characteris­
tics. such as the eye colour 01 living
creatures. With about 30.000 genes. a
human being has 20 times as many genes
as a bacterium. The construction 01 genes

Page 6
Plant biotechnology

In 1998, BASF lounded BASF Plant
Science' (BPS) at seven sites in lour
counlries lar our activilies in agricultural
biolechnology. Supported by functional
genomic research, BPS develops crop
planls thal have been optimized by
means 01 biolechnology lechniques.
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and lhe "Ianguage' in lI'.thich Ihe in!:lr­
mation is conlained lollows lile same
principies in all Iflling crealures. This is
why a baclerium can also "read- a gene
101' a prolein Irom a cell 01 Ihe human
bojy.

What do biotechnology and genetic
engineering involve?
In principie. bioleehnological processes
have been used for lhousands 01 years.
For as long as we can remember. we h,lVe
been using yeasts to iniliale fermentation
processes, lo produce. 101' example, beer.
sour cJough 01' yeasl dough. Modern bio­
!echnology is lile largelea ulilizalion 01

microorganisms. planls, cell cullures 01'

isolated enzymes lo produce ct16mical,
agricullural alld pharmaceulical products.
Genelic engineering is a branch 01 bio­
lechnology. II is eoncerned wilh lile
specilie Iranslormation 01 Ihe genelic
code 01 simple lile lomls. sueh as lungi.
yeasls and bacteria. Ihrough lo Iligher
organisms, sueh as planls and animals.

In b~.JlecI1l1ology. U e main Iccus of aASF
i~ biocatalysis and planl biolechnology.
BASF ulilizes biocalalytie processes in Ihe
lields 01 line chenlicaJs and inlermediates
lo produce. 101' example, arr:ino aClds.
enzymes and vitamins. In plan! biotech­
nol:>gy. 9AS¡: locuses on trs ·::eve/opmel I
01 crops lhal enabla l¡ealUliar nutrition 01

pe::Jple t;>y providing belter ingre::1ienls.
and on Ihe developmenl 01 ;,¡l-anls wilh
improvel1 cultivation properties that are
more resistanl lo cold. 101' ex~ple.

Opportunities and benefits of
biotechnology
Biotechnclogy provijes great polenlial in
l/le area 01 planl breeding. rv'an has
optimized loday's crops over t1lOusands
::JI years by means 01 lradilional breeding
melhods. As a result, Ihese crops are
only remate/y similar lo their "natural'
predecessors. However. planl improve­
ment achieved I/lrollgh tradiliGnal planl
breeding, reqllires a greal deal 01 lime.
For exal11ple, il look almost 100 years lo

impro·.e tlle sL.gar content 01 sugar beels
Irom three percenl to almosl 20 percenl
using Ihis lechnique.

Plan! biolechnology speeds up Ihe
process and optimizes Iradilional
metllods. Speoilic characleristies can be
bred by inlroducing 01' removing. well­
characlerized genes in .existing crops. Ir
addilion, plant biolechnology allows us lo
combine positive qualilies lrom Ihe genel­
io code 01 various species. These combi­
nalions enable development 01 completely
new opportunilies 101' BASF, including
researeh into high-pertonnance and
resouree-saving erop planls.

However, pOlential 101' opportunilies
arising from lhe use 01 biolechnology in­
vol\'es much more Ihan planl science.
Biocalalysis is anolher importanI area 101'

BASe:. This technology allows BASF lo
manulaclure producls in a single slep
by means 01 living cells 01' enzymes.
TIlis rneans Ihal BASF can eliminale
multislage syntheses and save valuable
rescurces.

~t Page 9
The BASF Research Verbund

.-" :,' .• ' The resulls 01 biotechnological research
will have a decisive influence on our
cenlury. Through increasing
underslanding 01 lhe genetic code,
scientists will be abIe lo develop more
uselul products lar various areas 01 our
lives.



Nature is the best
laboratory

In conventional p 'ocesses. vltamlns and amino acids are produced

excluslvely by a senes of complex chemicai syntnesls steps. This requires

a great deal of energy and raw matelials. New methods mean that these

substances can be produced in a more efficient and resource-saving way

using living cells or isolated enzymes. As a result, tile multi-Ievel

processes of classical chemistry can be replaced by a biological process.
At BA8F, we call this process biocatalysis.

Because al its particular elticlency in
manulacturing higtl-quality products.
biocalalysis is an exlrE:mety int8r8sting
business area Irom an economic point 01
view. Producls produced through biocalal­
ysis are used in human and animal nutri­
tion and in the production 01 agricultural
and pllarmaceulical products.

Vitamin B,
The body requires vilamins lor various vital
lunctions. The human body is unable to
produce sulticient amounts 01 vitamins.
They need lo be taken in via load. Vilamin

B, belongs lo lhe group 01 water-soluble
vitamit1s. tt is used as a supplemenl in
1000 and beverages. In animal leed,
vital11in S, guarantees the healttl and
pertormance 01 animals. A Iack 01 vilamin
B, manilests ilseU in delayed growth and
poor utilisation al lood.

BASF is tlle pioneer 01 biocatalylical
vital11in S, produclion. Chel1lical synthesis
01 vilarnin S, was replaced at SASF by a
biocatalytical process as eany as 1990.

Since then, vilamin S. has been produced
by means 01 lerrnentalion (Iransformation
01 substances throL/gh l11icroorganisl11s)

Enzymes
Enzymes are proleins tllal enable or
accelerate biological processes wilhoul
themselves being changed. The
translormalion 01 subslances would be
many limes slower wilhoul enzymes.
The I13me 01 many enzyl11es ends in
"ase," such as phylase.

Biocatalysis allows innovative and resource­
saving production processes. It comple­
ments our expertise in classical chemistry.

Dr. Chrisllan Dudeck, PresidenI 01 lhe Fine Chemicals division
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will1l1le ht:lp 01 lile AS!I!J)'a gossypli IUIl­
glls. This lungus leeds ilsell Irom planl
cils, in olher words from renew<lbl¿, raw
malerials. Ashb.~.'1 gQss~pii naluralty pos­
sesses enzymes ltlal il uses lo produce
vilamill B, Ihrougll ils melabolism. In this
pro:ess, lhe amounl 01 vitamin B, pro­
duct:d depenJs on tht: qUálltlly 01 en­
zymes arld lhe gro'....lIl cOllditions 01 lhe
lungus.

In cooperation with scienlisls al lhe
Universily 01 Salamanca in Spain. it was
possible to idenlity lhe genes responsible
lar lhe produclion 01 the enzymes. The
results 01 lhis research mean lhal produc­
lion tlas been increased by a IUl111er 20
percent.

Chiral produets
Many chemical subslances lor pharmaceu­
licals or crop protection producls occur in
lwo lonns Iha! are mirror images 01 each
otl1er, as lile righlhand is 01 lhe left. Tradi-

Fermentation
For centllries loods such as beer, wine,
dairy produCls and sour dOugtl bread
have been produced lhrough lermenta­
lion. Fermenlalion is lhe translonnalion
01 subslances by means 01 mieroorgan­
isms. In tl1e produclion 01 yogurt, lor
example, !actie acid bacteria break
down Iaclose lo lorm laetie acid. Laetie
aeid gives yogurt its f1avour and makes
it more stable.

tional chemical synlheses lead lo both
Icrms. 01 whicll only one. Ilowever. is
biologically etteclive. In many cases, the
olher 10rln has no eHecl al alt an:::J l'1ay
somelimes even have undesire:::J si:::Je
etfects. For eXilmple, researctlers at BASF
have discovere::J a way 01 producing only
tile active lorm 01 lhe amine pllellylethyla­
mine - an impol1ant builjing block and
auxiliary reagent use:::1 in lhe produC'lion 01
active ingredienls lor phannaceulicals and
agricultural producls - witll tlle /lelp 01 lhe
enzyme lipase.

Phytase and Iysine
The ell~me phytase and lile essenlial
amino acid t"sine provi,je lurlh-sr examples
01 tlle potenlial 01 biolechnology. TIley are
bolh used as animal leed adoitives.

The use 01 phytase. lar example,
leads lo 30 pereent less phosphat:: in
liQuid manure and thus signilicantly
reduces lhe burden on lile el \~ronlnenl.

How does a fungus produce vitamin B.?
BASF uses special sterile stirrer vessels.
so-c,!Ied lermenlers, lor lhe production
01 vitamin s,. Grawth eonditions can be
influenced lhrough lhe availabi6tv 01 nu-

. lrients, temperature and air composition
(e.9.. addilion 01 oxygen). AI1 Asl7bya
gossypii culture is added lo lhe ler­
menlar logether \I',ilh various nutrienls,
such as vegetable Dil.

Ph\'tase can ollly be produced economi­
caltV llsing genelic engineering processes.

Animal leeds must conlain sutticienl
Iysine lo prevent signs 01 celiciency. B.ASF
uses Corynebactenum glutamlcum to
produce Iysine b\' rneans 01 bioteclmology.
Biotechnolo;;¡icatly produeed Iysine is an
allernative to otllel SOllrces 01 protein.
such e.s soybears and meal and bone
mea!.

Outlook
It is presumed lllat. in len to lifteen years'
time. atl \~tamins can be produced using
fermentation. biotechnology or plant
biolechnology. In addition lo this, almos!
atl al1lino aciOs ..."itl be prOduced by l1leans
01 biotectmology. Biotechnological proces­
ses witl replace conventional Olles in !tle
production 01 a weallh ot specialty
cllemicals.

The ideal growll1 temperature lor As/lbya
gossypii is sal. The l'I)ieroorganisms mul­
tiply and produce vitamin B. in lhe lorm
01 yetlow erystals. which are separaled
from lhe excess liquid (fermenlalion
brolll). In lhis way, BASF produces more
tllan 1,000 melric tons 01 vitamin B, a
year.
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6 Plant biotechnology

Understanding and:
improving plants
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There is almost no other research area where new knowledge is gamed
as rapidly as it is in plant biotechnology. Researchers at BASF Plant
Science analyze the genetic code of plants gene by gene to find out

which genetic information causes which characteristic In the plant. This

knowledge serves as a key for modifying plants to survive extreme
conditions. SUCll as salty soil al' drought, to increase the content of
vitamins 01' to enable complex cllemical substances to develop in them.
Through the speciflc modiflcation of genes, we eqUlp plants precisely
with the desired characteristlcs.

With the teclmologies we have developed
and tlle knowledge that we are currently
gaining about plant genomes. BASF Plant
Science aims to be one 01 the worl:"1's
leading plant biotechnology companies in
a few years' time. The first biotechnologi­
caJly optimized plants from BASF should
be ready for the market in 2005. We
generaJly expect a development period 01
eight lo 10 years.

As a result 01 progress in plant bio­
technology, new plants with the desired
cllaracterislics can now be developed in a

complete~' targeted manner. With tral1i­
tional breeding rnethods. however. all the
genes 01 the two related crossbreeding
partners are mixed. It is thus left lo chance
which cllaracteristics are dominant in the
new generation and which may be lost.
The goal 01 plant biotechnology is to
recognize connections bet\"veen genetic
inlonnation and biological characteristics
and to use them conscioLJsly.

Signposts in the genetic maze
There are about 25.0JO genes in the

Plant biotechnology at BA5F
BASF works to previde crop plants 101' three areas:
1. more resistant species that can beller sLJrv~!e drought or cold and thus help lo

ensure harvest yields;
2. plants that. through optimized composition 01 their ingredients such as oil. starch or

protein. contribute lo healthier nutrilion;
3. plants Ihat, as "green cl1emical lactones: produce subslances Ihal can currently

only be produced by Illeans 01 expensive chemical processes. This will save
resources and cosls, as well as benefiting tlle envimnment.

BASF plans to be one of the world's leading
companies in plant biotechnology.

Dr. Hans Kast, Managing Director 01 BASF Plant SciencB



genetic co,je 01 eaeh plan!. TIle numboo:r
and slructure 01 genes is very similar in all
planls - desprte Ihere belng such diverse
lorms ot lite in Ihe planl wOl1d, such as
mosses, meadow tlowers. cacli and red­
wooj Irees. TIlis is bee2use only some 01
Ihe genes in planl cells are actually u5ed.

By decoding lhe inlormation lhal is
stored in a gene. scienti5t5 have ollly
taken the lirst slep. In order to understand
the cOlln.::ction between lile genelic codo,
and characlerislics ot lhe planl, lhey tlave
to find out the exact funclion 01 every
gene in l!le plan!. melanomics. whictl is
part ot BASF Planl Seience, wants to
close Ihe gap between genE;lie inlormalion
and genelic tunelion. By 2004, lhe re­
searehers plan lo llave underslood the
tunclion and characlerislics 01 each 01
lhe 25.000 planl genes.

metanomics: Using new methods to
gain new knowledge
metanomics was lounded in Mal' 1998 as
a joint venture 01 BASF Plant Sci€:l1ce and

t\'iO leading slaft members 01 lhe rvax
Planck Institute tor Molecular ?lal1t
Physi::>logy. The company's name (com­
pcse::1 01 melabolic and genor:lies) relers
lo a revolutionar¡ method ano has. in the
meanliIlle. come to represent a new
brane!l 01 researeh: Planl metabolism is
invesligated for changes lIlat oceur when
a single gene is Illodilied in lhe plant s
genetie codeo The intonnalior tronl Ihis
modilied gene musl l!len be linked wilh
ils tunclion within lhe plan!.

In Ihis process. lile researchers
block a single gene in a lar~ number 01
plants or stimulale its aclivity. AIJ Ihe olher
genes in the plan!, Le., oul 25,GOO, remain
unchanged. T11€ experimental planls thus
created are inv€:sligated in detail with
regard lo e!langes in l!leir ll1elébolislll.
The researchers are able to use Ihe data
to undersland. step by StE;P, lhe connec­
lion belween genotype and metabolic
processes. Overall, metanolllics is plan­
ning about 500,000 individual analyses
using this mell10d and about 100,000

experi ents can be carried out ayear.
The researell Illettlod lIlal has been

developed by metanomics deli'lers results
Ihal can be applie::J rapidty. such as lile
identification 01 so-called key genes Ihi1t
lead lo the projuction 01 eertain ingre­
dienls in tl18 plan!. Patenl applicatk:1Il5
llave already been liled 101' Ihe lirst key
genes.

SunGene: How genes can be controlled
TIle developll1ent 01 lechnologies tllal
make genelic modifications possible in
plants - also calJed enabling lechnologies
- is one 01 Ihe sr.r.=cial research areas of
SunGene. a joinl venture 01 BASF Plant
Science and IIlB Inslitute ot Planl Genetics
and Crop Plant Research (IPK) in Gaters­
leben, Wllich was lounded in 1998. meta­
nomics and SunGene collaborale closely.
While melanomies idenlilies key genes.
SunGene's speeial competence is in opli­
Illizing and tesling genes and conlrolJing
llleir aclivily.

BASF Plant Science
BASF Plant Science is BASF's planl biotechnology eompany. This jaint venture wilh
Ihe Swedish seed breeding company Svalbl Weibull was founded in 1998 and is now
represenled at seven siles in tour eountries. The internalional technology nelwol1<
etliciently brings internal and external know-Ilow logelher lo achieve rapid success in
planl biolechnology. Individual companies, such as metanomies in Berfin or SunGene
in Gatersleben, play an important role because tlley can make an ideal conlribulion to
this research and developmenl plallorm Ihrough Iheir f1exibility and special compe­
lence. BASF's partnership wilh a leading seed breeding company guarantees good
access lo the ll1afkel lor newly developed products. Over the next 10 years, we are
planning lo invest EUR 700 millian in the expansion 01 planl biotechnology.
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If a new eharaet€:ristic is lo be d€:velope::1
in just one parl 01 tlle plant. genetic aelivi­
ty needs lo be rE'gulaled Ihrough certain
conlrol elemenls in lhe genelic cade
known as promolHs. SunGelle is ooing
research on promoters lhal are active in.
101' example, leaves. roals 01' lruils, to
81101'1 the new characleristics lo becorle
etfective only in lhat parl 01 lhe planl
\'Vhere Ihey \'ViII result in Ihe desired
benelit.

Making plants more resistant
There is a special reason lar research
eftorls conceming lhe genetic aclivity in
leaves and rools: Rools are lile decisive
organ for waler absorplion. wllile leaves
are lhe point at wllicll ti1€: planl loses
water. Tllere is a close conneclion belween
Ihe slruclure al Ihese parls 01 a planl ano
tlle clilnate in which a plant grows. Whife
cacli Ihrive in dry and hol areas, most
1110SS species are adapted lo a coal anel

.;
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damp ellmale. The researehers' aim is lo
unelerSI<lIKJ in delail lile adaptalion mecha­
nisms lo Ihese special growth condilions in
order lo Iransler tt1em lo high-pertormance
crop plants. If il becomes possible lo
reduce the loss 01 waler via lea\'es, erop
pl:mls coul:i b€: cuttivaled in signilicanlly
more ari:l areas lijan is possible today.

Oroughl is /lol the on!,.- probleln lar
r.1any larmers: In numerOU5 areas - bottl in
developing counlries ar¡.j in induslrialjz€:d
slat€:s - lhe soil is too safty tor crop plants
to grow in. Nature again pro\~aes a solution
here: Tlle moss Phvscomifre/la palens Ilas
developed a protective funetion that
continuously pUlllpS salt out 01 tIle eells.
The reS€:arcllers llave l11anaged lo discov€:r
the gene responsible 101' Ulis ana lO insert il
inlo a lest plant Illat cannol l10rmaJly exist
in a 58tt)' environrnenl. The experimenl has
shown lhat lhe genetically mo::Jified plant
can now grow in salty soil, loo.

Enllancing ptants may require several

steps: Genetic engineering mettlcds have
made it possible to :ievelop extremely
valuable lally acids in oil plants. However.
lhe desired subslance is broken dovlln
immedialet,.- in Ihe planl s metabolism The
CONFAB (controllin;) /lovel latty acid break­
·jO'A'f1) researcll project, V\11icll is promoled
l)y lhe European Union, combines the
speeialist knowledge 01 six universilies lrom
Ir.¡e countries anj BASF Plant Scíence as
an induslrial parlner with lhe aim 01 solving
lhe problem. Aller just Ilaft 01 Ihe three-year
project, Illere are tesl plants in \',11;::h lhe
causes al lhe breakdo\'\'f1 o.t.talty aeid have
been controlled by means 01 genetic
engineeril1g. The mechanisms thal have
been discovered within lile ccnlexl 01 Ihe
projecl can probably be Iransterred lo
other cultivaled planls.

Building on existing knowledge
Planl biolechnology lollows on trom our compelenoe in tt1e area of cropt proleclion
and planl nutritian. Over decades. BASF has aCQuired know-t1ow in fundamental
and applied biology. Building on our broad agricultural expertise as a producer 01

lertilizers and crop prolection produels as well as 01 animal nulrition products. we
are developing planls wilh improved cultivalíon and Qualily characleristics.
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We work towards
products for the future
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Our business success is based on Innovative products
and applications. This is why BA8F, as a l'esearch-based
company. is always looklng for trend-settlng ideas and
technologies.

9

Competence through research
New knowledge is developeü Uiroughout
BASF 's worldwide Researcll VerbunG:
This network consists 01 BASFs central
laboralories in Ludwigshalen. lechnology
platforl11s such as BASF Plan! Science.
participating interests in start-up compa­
nies and several hUlldred cooperalive
ventures willl universilies. research insti­
lutes and industrial partners. The BASF
Research Verbund is l11ade up 01 8.000
people around l/le world. We invesl more
than EUR 1 billion in new knowledge and
new abilities every year. And we do so
sllccesslully, becallse Ihis results. among
other Ihings. in a wealth 01 patent applica­
tions. Every year. BASF protEcts ils newly

aC::¡lIired Imowledge wilh over 800 lirsl
applications. VVe currently hold abolll
~ .000 palenls and applicalions.

Requirements of future markets
B/ISF's research activities do nol stop at
palent appliCéitions because technology is
not an end in ilsell. 1I must be economi­
cally viable ana creale products Ihat result
in added value lar BASF and our custOI11­
ers. Biolechnology has Ihis potential. It
v!ill change 11IIIdamentally lhe business
areas 01 null ilion. agriculture and fine
chemicals. Baseü on our compelence in
these areas, we are acllvely shaping the
market.

The appeal of a technology is derived from its potential to create a
benefit for society and to meet the requirements of our customers.
Biotechnology offers this opportunity.
Dr. Stefan Marcinowski. Member of the Board of Executive Directors and Research Executive Director

Market leader in a weaJth of areas
As one 01 lile world's leading companies in the chemical iOOustry, BASF has custom­
ers in ayer 170 counlries. More than 90,000 employees contribule to lhe develop­
men!. production and dis1ribulion 01 a wide and successlul range 01 products inelud­
ing high value chemicals, plaslics. coloranls and pigmenls. automotive and industrial
coalings. agricultural products. rifle chelllicals, oi! and gas. We are internalional mar­
ket leader in many areas wilh our products aOO processes.



í o BASf's Research Verbund

,.

: :';

. ,

.'

VVe llave already laid tl1e 101lndalion lor
lhis. It is based on intensive knowledge 01
our customers and markets. Our biotech­
nological know-how is significanlly com­
plemented by our experiences and abiti­
lies in the developlllent and marketing 01
sllccesslul products.

The value 01 technology
Contenlporary technology cannot exist
only in economic lenns. but ils applica­
tion must also be orienlE:d toward lhe
values 01 our limes. BASF is comlllilled
lo Ihe principie of Sustainable Devel­
opemenl.

Sustainable means Ineeting the
needs of the econolnic, ecological and
social reqlliremenls 01 loday's sociely
wil!10ut comprolllising lhe developmenl
opportunities 01 tulure generalions.
Because biolechnology allows the resour-

ce-saving produclion 01 lood products
and valuablE: ingrE:dienls. il conlribules lo
a suslainablE' economy.

We want to utilize the manifold pos­
sibilities of biotechnology. In this process,
we carelully weigl1 up opportunilies and
risks and máke salety ollr lop priority.
VVe also consciollsly sel elhical limils, lor
example. by calegorically rejecling any
manipulalion 01 the human genome.
We bear greal responsibility Ilere - bul
as a chemical company. tI1is responsibility
is nolhing new lo USo In ils 130-year.
existence, BASF has gained lhe trusl 01
polilicians and sociely lhrougll ils respon­
sible use 01 new technologies. We see
ourselves as part 01 sociE:ly and take
concerns lila! llave been expressed as
well as p::>ssible risks extremely seriously.
This is \,\'11'1 we also participale actively
in public debalE:.

.:.:-;-:"
~-.:.

BASF's dialogue with the general public
Social acceplance 01 biolechnology and genetic engineering is an impar­

- tant precondilion lor BASF. This is why it goes withoul saying that BASF
implements an active inlormation palicy. conducts constant dialogue with

Ihe general public and provides consumer inlormation, in the form 01 product labeling.
For example we use our chemistry and biotechnology laboratory, Xpiore!, to introduce
this future te<;hnology to school children.



Glossary

Ashbya gossypíí

Tne Ashbya gossypii IS a mlcroorgan,sm tna I

produces vltaml 821'1 lIS metatJollsm. T .is

method of ;:>rOdUCllig the vllamln 1$ more efflCle:"lt

¡1¡:¡n chpmlca! syntne~IS. Genetlc englnee¡ing has

f.Jrt~er I:"\creased me rertormance 01 Ashbya

gossypii.

Biocatalysis

T~e a,m of b'ocalalysIs ,s lO produce eff,ciently In a

sl"'lgle slep (he mest vaneo c~emlcal subs!ances by

means of mlcroorganlsm or enzymes. Traditlonal

enemlcal processes are usually more expenslve

because they require several synthesis steps.

Breeding

In classlcal olam breedlr;¡ methods, sUltab!e

cro!=;shreedlng partner$ are Reler.ted in fin AtiempT

to provloe plams wl1h me oestrAd charFIctenst,cs.

The results, however, depends on chanceo Modern

b,olechnology, however, 's able 10 produce

orgflniRmR with extremely Rpeclflr. charactertRtics.

Genetic modification

We speak of genetlc mocMicallon wl"'Ien a new gene

IS aoded iD a cel! s genetlc ''lfOrma:IO:1 (gene trans­

fe,) or If 8" exisllng gene ,s removec, olocked or

Influe'lr:ed In ItS actlvlty. Th!s can affec: me

metabolic processes o( [he ce!J.

Genome research

Tne alm O( ger.ome research IS 10 U'1derstand the

StruCture and functlon of the genetrc code of lIvrng

crealureS. This process nol only ,ncllldes Ihe

decodlng of the genetlc code, but also the investi·

gation 01 Ihe precise inflllence Ihal a gene has on a

ce!1 or on ar"l organlsm.

Metabolism

Melilholism de"CrihP.s illl Ihe biochem,c.al process­

es in an organlsm, sllch as me .1{ram::;,formallon of

subslances conlained In lood ,nlo Ihe body's own

prole,ns or blood glucose. Melaboltc processes

occur in all INing creatures.

Plan! biotechnology

Plant blOlechnology ooumizes classlcal ::>lam

breecmg me¡hods. In trlls way, p!an:s can be ceve l
­

eped t!¡at prO\nce 11gred1ems for healthier n trlllOi,

g~ow In u:1favorable conOlllons or produce SuD­

slances thal are otherwise produced by means of

a com;:>lex chemlcal process.

Research and Technology Verbund

At BASF, new lnsights In blotechnologlcal research

are deve'ooed In an Inierna!10nal Research anG

Technology Verbund. In thls netwo,k. BASF ,s

developlng new processes and appllCatl~ns toge!n­

sr with subsidlaries and oartner comoanles as wel'

as In cooperation with universities.

Stress tolerance

Drollghl, cold and sally soll preve I Ihe oflllmai

growth of croas. Tnese unfavora=:>le conOll1ons Art=

also relerred to as ·slress." Genellc eng,neermg

can help make planls more resistant lO th,s

~Slres.c;."
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Mass production of ~-carotene by Dunaliella
salina in the southern Spanish coast

Abstract
A spanish research instute has study the operating
conditions of an experimental instalation for the mass
culture of D. salina, a ~-carotene rich strain, which makes
feasible industrial production of this pigmento The
advantages are: generation of a product by microalgae as
alternative to chemical synthesis and development of
agroalimentary sector in regions with saline habitats of
negligible economic exploitation. Collaboration sought:
financial reso.urces and/or development support.

Description
Work carried out has been about the optimization of
Dunaliella salina growth outdoors in o'pen ponds, both in
batch and semicontinuous regime, aa well as in a closed
tubular photobioreactor. Production of ~-carotene ·in both
systems has also been compared. Obtained results show
that, in open systems, biomass and carotenoids
productivities increase with solar irradiance, being
semicontinuous regime more effective. In these systems,
a carotenoids productivity of about 320 mg m-2 day-1,
constituting 8.2% of the biomass dry weight, has been
obtained. In the closed tubular photobioreactor
carotenoids content of the obtained biomass is higher,
about 12%, increasing, thus, its commercial value.
Moreover, carotenoids profile of the biomass ob~ained

shows the presence of other pigments in less amount
(astaxanthin and lutein), being able to increase in the
same way this biomass value.

Innovative aspects & Competitive advantages
The purpose of this work is to formulate the fundaments of
biotechnological production of ~-carotene by Dunaliella
sali ne and the establishment of the basic structure to a
possible process for industrial production.
The final application will be to install, in early future, a
pre-industrial plant for microalgae production, which makes
feasible the development of an agroalimentary industrial
sector, that involves social and economic advantages in
Andalusia.
Generation of products with commercial interest by
mieroalgae represents an issue of great scientific relevance
related with the fields of biotechnology, aquaculture and
marines sciences.
For its privileged climatic conditions, high irradiance and
elevate number of sunlight hours, Andalusia is a suitable
zone for the establishment of microalgae mass culture. The
productive process combines characteristic to be directed
as a soft biotechnology and can be an alternative to the
exploitation of saline and other hiperhaline habitats,
extensive natural resources with scarce or negligible
economic exploitation in this region.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

(:-llaboration sought
Finance / Further research and/or development support.
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Valorisation of v/astes from vegetable
handling: Obtention of bioactive
compounds and dietary fibre

Abstract
ASpanish Research Group has developed a method for the
extraction of bioactive compounds, present in the
subproducts of the vegetable processing industries. The
method is simple and not expensive. Those compounds
are responsible for the healthy promoting properties of
the Mediterranean dieto By this method extracts enriched
in bioactive compounds could be obtained, especially
antioxidant and anticarcinogenic substances, which could
be added to juices 2nd other foods in order to
functionalise them.

Description
The subproducts from the vegetable processing industries
as welll as the wastes from the industrialisation of these
products represent tones of wastes produced per day with
the generation of management and environmental
problems. These subproducts and wastes are generally
very rich in bioactive substances which are considered to
be responsible for the health promoting properties of the
dietary habits in which fruit and vegetables are relevant
ingredients such as the Mediterraneam dieto A research
group from a Spanish Research Organisation has
developed a technology which involves several simple
steps allowing the obtention of food extracts enriched in
these bioactive compounds, mainly antioxidant and
anticarcinogenic substances. Furthermore, using this
technology it is possible to obatin dietary fibre of a much

higher nutritional quality than the fibre available in the
market at presento The food extracts and ingredients
obtai ned by this technology could be added to fruit juices
and other foods like soups, creams etc, giving them the
character of functional foods. Tomato juices eriched with
antioxidant extracts obtained from subproducts of the
artichoke processing industry have already been developped
by the research group.

Innovative aspects & Competitive advantages
Valorisation of subproducts and wastes which become
coproducts with added value.· Significant reduction of the
management and environmental problems due to the
reutilisation of the subproducts and wastes.
The tecnology is relatively easy to implement, allowing the
valorisation of subproducts and wastes as welll as reducing
the management and enviromental problems associated
with this type of industries.

Current stage of deveLopment
Development phase.

InteLlectuaL Property Rights
Know-how.

CoLlaboration sought
Finance.
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Genetically Modified Plant Resistant To
Media Containing Heavy Metals

Abstract
A Snish research centre has developed a genetically
modified plant to solve heavy metal contamination of
soils and waters. This plant shows an increase of its
capacity of of heavy metal binding up to 300%, this plant
is tolerant to toxic concentrations of heavy metals and
able to accumulate them in the aerial parts. The centre is
looking for environmental companies for license
agreements and research collaboration.

Description
The heavy metal contamination of the biosphere has
drastically increased and one aspect of the
phytoremediation technique is the use of plants tolerant
to one or more heavy metals and able to accumulate them
in the aerial parts. The plants have developed
mechanisms to reduce the toxicity of heavy metals and
metaloids by complex formation with organic ligands.
Thus, cadmium, mercury, lead and arsenite are very
reactive with thiol groups (-SH), and cysteine- rich
peptides able to quelate these metals have been
identified in plants. On the one hand, metalotioneins
(MTs), that are proteins of low molecular weight and high
cysteine contento On the other, phytochelatins (PCs),
genetically uncoded peptides that are synthesized from
glutathione (delta-glu-cys-beta-gly, GSH). GSH is an
essential molecule in the cell, and its bios:,'nthesis
pathway is fine regulated in plants. The heavy metal
induction of the quelating agents MTs and PCs triggers
the biosynthesis of their precursor molecules, bein.g
cysteine the most important because it contains the -SH
group.
We have developed a genetically modified plant that is
resistant to media containing heavy metals and able to
accumulate them to higher quantities than wild type
plants are able. By the overexpression of the gene coding
for O-acetylserine(thiol)lyase enzyme, which catalyzes the
synthesis of cysteine, this plant has increased its
cysteine-rich molecule synthesis capacity up to 300%.

Tolerance analysis has shown that the genetically modified
plant is able to germinate and grow in media containing
toxic concentrations of cadmium, arsenite, arsenate,
mertury, zinc, cupper and nickel, where the wild type
plants are not viable. We have also analyzed the metal
accumulation in the aerial parts of the genetically modified
plant, and an important accumulation capability is
observed.

Innovative aspects & Competitiveadvantages
The obtaining of a genetically modified plant that shows
an increase of its capacity of synthesis of heavy metal and
metaloid sequestring peptides up to 300%.
This plant is able to germinate arid gro"w in media
containing toxic concentrations of one or ruore of the
metals As, Cd, Cu, Hg, Ni and Zn. ...
This plant accumulates these metals in its aerial parts,
stems and leaves.
The genetically modified plant is able to grow in media
contaminated with one or more of the most important
contaminant metals.
The plant derives from the wild type strain of Ar~bidopsis

thaliana with a short generation time and therefore the
necessary time for recovery 6f 'a contaminated soil is
reduced.
The plant accumulates th.e metals in its aerial parts which
facilitates their elimination by ¡'arvesting stems and leaves.

Current stage of development
Available for demonstration.

InteLLectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance j Further research andjor development support j
Licence agreement.
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Biological containment system for
genetically engineered microorganisms

Abstract
A Spanish public research centre has studied the use of
cytotoxic phosphotransferases (zeta proteins) to
effectively kill i) the released genetically engineered
microorganisms (GEMs) or to limit the function of the
released GEMs in a controlled manner, ii) the GEMs that
underwent an undesirable development, and iii) the GEMs
that have lost their extrachromosomal elemento A
biotechnology company is sought for license agreement.

Description
This invention relates to a method of conditionally
controlling the survivability of a recombinant microbial
cell population, providing in the cells genes coding f.or
two related zeta cytotoxic polypeptides
(phosphotransferases), and their corresponding antitoxins
(epsilon or epsilon-like proteins) that by binding to the
cytotoxic proteins inhibit the toxic effect hereof. The
citotoxic genes are operably linked to a gene whose
product binds to a regulatable DNA sequence, and a
regulatable regulatElry DNA sequence is conditionally
controlling the expression of the antitoxin polypeptides.
In the present context, the expression "conditionally
controlling" refers to a construction of the microbial cell
which permits that the genes coding for the cytotoxic
polypetides can be expres~ed under certain pre­
determined environmental conditions whereas under
other conditions, the genes are not expressed. Hence, the
survivability of the microbial cells can be made
dependent on certain pre-selected conditions. A
regu'atable regulatory DNA sequence is operably fused to
the 5'region of the genes coding for the cytotoxic
polypeptides. In accordance with the invention, such a
regulátory sequence can be 'one with which one of the.
genes coding for the cytotoxic polypetides is naturally
associated (sequence of omega binding site) or it can be
a sequence with which the genes are not naturally
associated. As defined herein the negatively functioning
regulatory DNA sequences may indicate a DNA sequence
which diredly regulates the expression of the genes
coding for the cytotoxic polypeptides at the level of
transcription.
Factors regulating the activity of the promoter as defined
aboye may be selected from a variety of factors. In
accordance with the invention, advantageous promoter
regulating factors, thus would control the expression of

the genes encoding the cytotoxic polypeptides and may be
determined by the physiological state, environment of the
cells and/or by an inducible event promoted by an
extrachromosomal elemento In the present context. the
term "physiological state of the cells" denotes the presence
or absence of a certain chemical substance in the
environment such as the fermentation medium in which the
cell is propagated, that is not present in a second
environment to which the cell is released, or when a factor
required for the growth or survival of the cell is no longer
present, or the factor is one which, when it is depleted or
exhausted from an environment of the cell, has the desired
effect, viz. that the gene is expressed.

Innovative aspects & Competitive advantages
The phosphotrasferases (zeta family of polypeptides) in the
absence of the anti-phosphotrasferases (epsilon family of
polypeptides) from Gram-positive bacteria induce the
"viable but non-culturable· state" of the cell, namely a
long-lived phosphotrasferase toxic protein (275 to 295
amino acids long polypeptide) that interacts with a labile
small anti-phosphotrasferase (85 to 95 ami no acids long
polypeptide) that antagonizes the toxic effect of the first
(antitoxin). The labile antitoxin is degraded by a specific
bacterial protease. In this programmed cell death systems,
a plasmid-borne phosphotrasferase stabilizes the
inheritance of both theta and sigma type replicons of all
Gram-positive bacteria in which the genes are expressed.
The phosphotrasferase cell killing functions defined herein
may also be referred to as cytotoxic polypeptide, which
phosphorilates a protein essential for bacterial duplication,
and the anti-phosphotrasferase as antitoxin.
The present invention relates to the use of related zeta
cytotoxins that show a loss of bacterial growth of 6 orders
of magnitud each system (bacteriolytic effect) in the
absence of their respective antitoxins. As defined herein
they provide an active biological containment.

Current stage of development
Available for demonstration.

InteLLectual Property Rights
Patent applied for but not yet granted.
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Gene therapy approaches using
transcriptional repressor DREAM

Abstract
A spanish research centre has developed transgenic mice
useful to useful to define new strategies for the
therapeutic control of pain and pathologic processes in
oncology, neurodegenerative diseases, etc. These
transgenic mice overexpress mutant forms of protein
DREAM involved in this processes. Collaboration type:
license agreement and financial support for research.

Description
Expression of the human prodynorphin gene is regulated
through derepresion of its downstream regulatory element
(DRE) sequence which acts as a location-dependent gene
silencer. Prodynorphin gene encodes opiate peptides
palliating the sensation of pain. DREAM protein
(downstream regulatory element antagonist modulator)
acts a transcription represor factor binding DRE sequence.
Binding to DRE site blocks prodynorphin expression and
other genes involved in cell proliferation, differentiation
and/or cellular death. Therefore regulation by DREAM
and/or its mutated forms, of the expresion of those genes
implicates DREAM in the control of such important
aspects as cell proliferation, differentiation and death in
tumouraL degenerative, autoimmune and learning
disorders, and aLso in pain.

DREAM and/or its mutated forms are useful in gene therapy
for these pathologic processes. We have developed
transgenic mice to study pain and gene therapy. These
transgenic mice overexpress mutated forms of DREAM
represor.

Innovative aspects & Competitive advantages
DREAM is a DNA binding transcriptional regulator and it is
a novel tool in gene therapy for protiferative disorders. It is
aLso involved in pain processes.
DREAM is a novel target protein to identify novel
antitumoral compounds. The strategy of blocking the
derepression of genes involved in pain, cell proliferation
processes, etc and regulated through DRE by the use of
mutated forms of DREAM is of therapeutic in"terest:

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Further research and/or development support / Licence
agreement.
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Inhibitors of the tissue-type plasminogen
activator (t-PA) with antitumor activity

Abstract
ASpanish research institution has developed inhibitors of
the tissue-type plasminogen activator (t-PA) with
antitumor activity. t-PA activity is required for the
tumoral process in pancreatic cancer.. We offer different
procedures for the inhibition of the expression or the
activity of t-PA, as well as two cellular systems
genetically manipulated to detect potentially active
substances able to inhibit t-PA activity. Collaboration
type: license agreement and/or financiaL support for
deveLopment.

Description
The overexpression of tissue plasminogen activator (t-PA)
in exocrine pancreatic tumors might be a determinant for
the aggressive biologicaL behavior of these tumors. We
have suppressed endogenous t-PA production by
antisense oligonucLeotides or transcripts in CAPAN-l and
RWP-l cell lines. Reciprocally, the t-PA non-expressing
BxPC-3 and PANC-l ceLLs, were stabLy transfected to
overexpress t-PA. Recombinant t-PA (rt-PA) and chemicaL
inhibitors were aLso used on these ceLLs. Clones were
assayed for invasiQn and growth in vitro and in vivo. In
vitro, specific inhibition of t-PA expression or activity
significantly inhibited the proLiferation of t-PA-producing
RWP-l, CAPAN-l and SK-PC-l celLs. Antisense ~ónstructs

were used to generate RWP-l clones stabLy suppressed for
t-PA expression (AS clones). These clones had a
significantly reduced invasion and proliferation on plastic
and in soft agar. The addition of rt-PA rescued the
growth of the AS clones to parentaL LeveLs, and was
mitogenic for other indeper1'dent pancreas cell Lines. This
effect did not require plasmin activity. In athymic mice,
RWP-l AS clones produced tumors five foLd smaLLer th~n

controL clones. The AS tumors contained a significativeLy
reduced number of Ki67-positive nuclei, fewer mitotic
celLs, and a remarkably reduced angiogenic network.

Finally, the generation of tetracycline-repressed t-PA
transfectants in PANC-l celLs, confirm the activity of t-PA
in invasion and proliferation in vitro and in vivo.
Conclusions. t-PA, in addition to its known role in
invasion, pLays other critical roLes in pancreas tumor
progression, stimulating cancer cell proLiferation and
tumor-associated angiogenesis.

Innovative aspects & Competitive advantages
1. We have demonstrated that pancreas tumors requires t­
PA for their growth, invasion and angiogenesis.
2. We have generated inhibitory molecules (oligonucleotids
and RNA) that specifically inhibit t-PA expression. ALso, we
have used specific chemicaL inhibitors that bLock t-PA
activity. These inhibitors can block the growth, invasion
and angiogenesis.
3. We have developed two celluLar systems for the
conditional expression of t-PA. These systems can be used
to detect ~ub~tances with inhibitory activity for t-PA.
We have demonstrated that t-PA activates the proliferation
;~~.e~ithe!ial tumor celLs and the tumor angiogenesis. The
éfElvantage of using inhibitors of this protease in anticancer
therapy is that of simuLtaneously targeting different
mechanisms of tumor growth and progression: the growth
and invasion of cancer celLs and the process of
angiogene~ls.

Current stage of development
AvaiLabLe for demonstration.

InteLLectual Property Rights
Patent appLied for but not yet granted.

CoLLaboration sought
Finance / Further research and/or deveLopment support /
Licence agreement.
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Calpain inhibitors for the treatment of
degenerative diseases

Abstract
A Spanish research centre has developed a series of
biologically active compounds that can be interesting for
the pharmaceutical industry. These compounds can be
useful for the treatment of degenerative diseases,
especially neurodegenerative diseases, such as multiple
sclerosis, Alzheimer and cerebral ischemia. This group is
searching for pharmaceutical companies which would be
interested in financing and help with further research.

Descri ptiOn
We have synthesized a variety of novel compounds that
have been tested biologically, finding that they are
highly powerful and selective inhibitors of calpain.
Calpain is an enzyme belonging to the group of the
cysteine proteases, which has an active metabolic role.
Calpain requires Ca (II) ion for activation. When the
intracellular concentration of Ca (II) is at the
physiological level ("normal" concentration), calpain
works normally. However, when the intracellular
concentration of Ca (II) increase (it happens, fo ..
instance, after a stroke), calpain is overactivated causing
the hydrolysis (degradation) of many important proteins
inside the cell; and, as a consequence, the degeneration
of the cell occurs.
Thus, the overactivation of calpain is involved in many
patho-physiological conditions that are related to cellular
degeneration. This fact is especially striking on the
neuron, and the overactivation of calpain is involved in
the ethiology and development of several
neurodegenerative diseases, such as multiple sclerosis,
Alzheimer, cerebral ischemia, and so on.
Therefore, the use of selective inhibitors of calpain can
be a therapeutically useful strategy for the treatment of
such diseases. We have obtained compounds that are the

most powerful and selective calpain inhibitors reported up
to now, with lC50 values in the picomolar scale.
On the other hand, the syntheses of the calpain inhibitors
are easy, and some of their characteristics are:
1) Short: less than three synthetic steps, although usually
one step is enough.
2) Easy to perform at large scale.
3) High yield and selectivity.
4) Compounds are easily pu:ified.

Innovative aspects & Competitive advantages
Therapeutical applications of calpain inhibitors have not
been developed by the pharmaceutical industry.
However, since calpain is involved in several important
physiological processes, this enzyme can be an important
therapeutic target for the treatment and prevention of
different diseases, especially neurodegenerative diseases.
An advantage of selective inhibitors of calpain. in
neurodegeneration versus other therapeutic strategies (for
instance, the antagonism of neurotransmitters, such as
glutamate or NMDA) is that it is expected to cause less side
effect.
As indicated aboye, it is a novel strategy that has not been
fully developed by the pharmaceutical industry, with· a
potential big market.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support.
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Homogeneous assay for high throughput
screening of paclitaxel biomimetics

Abstract
A Spanish research institution has developed a new
method to detect substances that may have antitumoral
activity and mimic paclitaxel, a compound that targets
cellular microtubules. This method is the first
homogenous assay to detect substances that may replace
paclitaxel at the microtubule-binding site and constitute
potential anticancer agents. The simplicity of this new
method compares favourably with other screenings.
Sought: license agreementj technical co-operationj
financial resources.

Description
The ubiquitous Taxol R (paclitaxel) binding site of
microtubules also binds newly discovered ligands. A
Spanish research institution has designed a homogeneous
assay for high-throughput detection of Taxol
biomimetics, based on the displacement of 7-0-[N-(2,7­
difluoro-4'-fluoresceincarbonyl)-L-alanyl]Taxol from its
binding site in diluted solutions of preserved
microtubules. The state of this reference ligand is
measured by fluorescence anisotropy in a micro plate
reader, with varying concentrations of non-fluorescent
competitors. The binding equilibrium constant of Taxol
has a value Kb=3.7xl07M-1.
In a first application of the method, they have found that
baccatin lII, an analogue of Taxol without the (-13 side
chain, binds with Kb=1.5xl05 M-l, whereas the side
chain methyl ester is inadive. This was unexpected from
the structure-activity relationship of taxoids, but
compatible with models of Taxol docked at the
microtubule site. Baccatin III binding has been confirmed
by displacement of 3H-Taxol and by direct HPL(
measurements of its co-sedimentation with microtubules,
among other methods. (onsequently, baccatin III induces
microtubule bundles and multi-polar spindles in Ptk2 and
U937 cells, and mitotic arrest and apoptotic death of the
U937 cells, at concentrations 200-500 fold larger than
Taxol. The simplest analysis of these results strongly
suggests that the interaction of the (-2 (-4 substituted
taxane ring system with the microtubule binding site
provides most (ca. 75%) of the free energy change of
Taxol binding and is sufficient to activate microtubule
stabilisation and transmit the antitumoral effects of
Taxol, whereas the (-13 side chain provides a weak
specific anchor.

Innovative aspects & Competitive advantages
The fluoresc:nt meth~d of detection of ligands binding to
the Taxol slte of mlcrotubules developed in this work
constitutes a first hOlnogeneous assay for any other
s~bstances . acting on this important antitumoral target.
Slnce multiple samples can easily be analysed with the
fluorescence polarisation method, this assay should be a
useful tool. for the evaluation of the binding affinity of
newly deslgned compounds of the Taxol, epothilone,
eleutherobin and discodermolide families. It should also be
applicable to the measurement of active Taxol-like contents
of natural sources, and to high-throughput screening for
new Taxol biomimetics, in a complementary fashion to
cellular screens for mitotic inhibitors, such as that
employed in the discovery of monastrol. An interesting
property of the fluorescence anisotropy assay is its
sensitivity for the detection of mid-affinity ligands. This is
made possible by the combination of a highly fluorescent
taxoid with frozen stabilised microtubules, permitting the
large dilution necessary for effective displacement of the
probe by weaker binders, which would otherwise pass
undetected. This has been exemplified by the detection of
the binding of baccatin III, providing new insight into the
molecular recognition of Taxol by microtubules.
The simplicity of this new method compares favourably
with established microtubule stabilisation screens and with
the competitive assays employing radio-labelled Taxol. On
the other hand, taxane-specific monoclonal antibodies
offer possibly unsurpassed sensitivity for the determination
of contents of drug and closely related compounds,
however, they may fail to recognize chemically unrelated
ligands of the microtubule Taxol binding site.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance j Further research andjor development support j
Licence agreement.
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PTOV1, a new protein overexpressed in
prostate cancer

Abstract
A new protein and its gene, PTOV1, have been identified
as a new tumor marker in prostate cancer. Polyclonal
monospecific antibodies have been generated for the
detection of PTOVl by Western blot,
immunocytochemistry and immunohistochemistry. Using
these antibodies, it has been shown that over 75% of
samples with prostate carcinoma overexpress PTOV1. Also,
it has been shown that PTOVl is overexpressed in the
preneoplastic lesions (PIN), or prostate intraepithelial
neoplasia.

Description
We have identified a prieviously unknown protein, which
we have designated PTOV1. By semiquantitative RT-PCR
and immunohistochemical analyses we have shown that
PTOVl is overexpressed in 75% of human prostate
adenocarcinomas. We have characterized the human gene
for PTOV1, and assigned it to chromosome 19q13.2. We
have determined that PTOVl consists of a tandem
duplication of a ptov domain, of which one copy is
present on a second protein, that we have designated
PTOV2.PTOVl is a new protein that consists almost
entirely in a tandem duplication of a new class of protein
sequence repeats. These repeats are present in a second
protein, which has been designated PTOV2.
We have identified a amino acid sequence as a good
immunogen for the generation of anti-PTOVl antibodies.
We can use polyclonal monospecific anti-PTOVl

antibodies to detect, together with morphological analysis,
prostate adenocarcinomas with great confidence. Also,
these antibodies allow the detection of the preneoplastic
lesions called PIN (prostate intraepithelial neoplasia), since
the majority of these lesions overexpress PTOV1.

Innovative aspects & Competitive advantages
1. PTOVl is a previously unknown protein.
2. Anti-PTOVl antibodies are useful complementary tools in
studies of prostate tumor pathology and biology.
Few molecular markers are found that are consistently
altered in prostate cancer. PTOVl is overexpressed in
epithelial cells in at least 75% of prostate
adenocarcinomas, which makes it one of the most
prevalent molecular alterations in this class of tumors. The
use in immunohistochemical analysis of anti-PTOVl
antibodies, together with conventional morphological
analysis, sould be a useful tool for the confirmation of a
diagnosis for malignancy in prostate pathology.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement / Manufacturing agreement.
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In vitro diagnostic method for hepatitis G
virus based on synthetic peptides

Abstract
This invention consists of the combination in the same
molecule of peptide sequenees belonging to structural
and non structural proteins of hepatitis G virus and fatty
acids of different hydrocarbonate chain length through
an amide bond. These molecules are used to develop
diagnostic systems of hepatitis G based on synth~c

peptides.

Descri ption
Hepatitis G virus (VHG) is present in asymptomatic blood
donors with normal levels of ALT and is transmitted by
blood. Its prevalence in the general population is in the
range of 1-2%, although it is higher_'ÍrT-individuals
exposed to blood products. The infection is detected in
serum through amplifYcation of its genome by RT-PCR,
however the development of enzyme-immunoanalysis
techniques (indirect or competitive) would represent an
important advantage in terms of simplicity, time and
costo
With this aim, in the present invention peptide molecules
have been designed and synthesized. These molecules are
formed by immunoreactive sequen ces of hepatitis G virus:
structural proteins (El, E2) and non-structural proteins
(NS3) linked by means of an amide bond to fatty acids
with hydrocarbonate chains of different length.
Synthetic peptide sequences would eliminate aspects
sueh as non-specific reactions, difficult reproducibility
and variability in sensitivity of the enzyme­
immunoanalysis.
SmaLL size peptide sequences present in general a low
adsorption to solid surfaces. In order to avoid this
problem fatty acids have been used as carriers of lineal
peptides of relatively small molecular size. This approach
increases the antigenicity of sequences by improving its
adsorption eapaeity to the pLates used in enzyme­
immunoassays.

The obtention procedure is made by following several
steps:
a) peptide solid-phase synthesis
b) fatty acid incorporation
c) lipopeptide cleavage from the resin and elimination of
amino acids side protection groups
d) final product purification.
This technique is useful as a diagnostic tool for the acute
phase (specific IgM) or as marker past infection (specific
IgG).

Innovative aspects &Competitive advantages
This is a diagno,stic method based on synthetic peptides
from conserved regions of hepatitis Gvirus.
Peptides are linked to fatty acids in order to increase the
specific recognition of antibodies in an enzyme­
immunoassay.
This method allows the detection of antibodies in people
who do not have an active infection (negative RNA-VHG).
This method aLLows to investigate the prevalence of
infection in population studies.
At the present there is not any comercial system for the
detection of anti-VHG antibodies based on peptides.
This invention presents advantages such as simplicity, time
and costo

. Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research andjor development support j
Lieenee agreement.
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First inhibitor of dihydroceramide
desaturase. Method to decrease intracetlutar
levels of ceramide

Abstract
This technology is related to synthesis of a cyclopropenyl
analog of ceramide as a potent inhibitor of
dihydroceramide desaturase, which is the last enzyme in
the biosynthesis "de novo" of ceramide. Ceramide is a
lipid which plays an important role on the regulation of
several biological processes of the cello Some diseases are
related to ceramide accumulation and subsequent
apoptosis induction, e.g. diabetes n. Therefore, this
compund might be useful for future treatments of these
pathologies.

Description
The inventors of this technology offer have synthesized a
potent inhibitor of dihydroceramide desaturase.
Dihydroceramide desaturase is the last enzyme of the
biosynthesis "de novo" of ceramide. This inhibitor is an
analog of cyclopropenylceramide. Inhibition assays
performed in rat liver microsomes have demonstrated that
this compounds efficiently inhibits desaturation of
dyhydroceramide.
Cera mide is a lipid which plays an important role on tne
regulation of several biological processes of the cell and
is a key molecule in the biosynthesis of sphingolipids and
glycosphingolipids. Intracellular cera mide mediates the
response to external stimuli in several important
processes such as cellular differentiation, apoptosis,
cellular growth supression, etc. There are extracellular
and stress agents, such as tumor necrosis factor a,
interleukine-l b, l-a-25 dihydroxivitamin D3,
neurotrophins, Fas ligand, desametaxone,
chemotherapeutic agents, ionized radiations, etc. which
produce an endogenous increase of ceramide levels. There
are several disease which are related to ceramide
accumulation and subsequent apoptosis induction.
Therefore, development of molecules with ability to block
enzymes involved in ceramide biosynthesis and
metabolism brings up the discovery of new drugs. Taking
into consideration that dihydroceramide lacks the
biological effects of ceramide, analogs of

cyclopropenylceramide could lead to opportunities for
therapeutical intervention in different diseases related to
cera mide accumulation due to increased de novo
biosynthesis of ceramide, by interfering with the last step
of this pathway, namely the desaturation reaction.
Moreover, despite the general acceptance of ceramide as a
key second messenger, some aspects of ceramide-mediated
signal transduction are controversialo Selective inhibition
of the different enzyriles involved in ceramide biosynthesis
and metabolism can help to solve such discrepancies and to
better understand the precise role of ceramide in cell
biology. Therefore, this compound is a valuable tool for the
elucidation of the role of dihydroceramide desaturase in
ceramide-mediated biological processes.

Innovative aspects & Competitiv~ advantages
Cyclopropenylceramide is an useful tool in research of the
role of dihydroceramide desaturase in different cell biology
processes. This is the first efficient inhibitor described for
this enzyme.
Interfering with the de novo ceramide biosynthetic
pathway with this dihydroceramide desaturase inhibitor we
can envisage novel approaches to therapeutic interventions
in different diseases related to ceramide accumulation due
to increased de novo biosynthesis. This molecule is the
lead compound for a novel family of compounds with
improved chemical, biochemical and biological properties.
This is the first and only inhibitor of dihydroceramide
desaturase.

Current stage of development
AvailabLe for demonstration.

Intelleetual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support /
Licence agreement.
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rV1ethod for the determination of the rate 'of
mitochondrial respiration and its
application to the search for regulators of
the uncoupling proteins (UCPS)

Abstract
Energy production in the cell (respiration) is adjusted to
its consumption rateo However, there are cases where
dissipation is required like when heat is produced to
maintain body temperatur~. The activity of the
uncoupling proteins (UCPs) is central. A procedure has
been designed that allows the monitorization of
respiration. This method can be used, i.e., to identify
compounds that regulate the activity of the UCPs. These
compounds would be potential drugs to treat obesity or
as antipyretic.

Description
Mitochondria are the cellular organelles where ATP is
produced from the energy released during the oxidation
of sugars and lipids. This process, termed oxidative
phosphorylation, can be divided in two parts: respiration
(substrate oxidation) and ATP synthesis. Both are coupled
in such way that rate of substrate oxidation is adjusted
to cellular demand for ATP synthesis. This coupling has
important implications for cellular economy since reserves
are not wasted. However, certain physiological situaticins
require energy dissipation. Maintenance of body
temperature is one example: in mammals non-shivering
thermogenesis is achieved by uncoupling oxidative
phosphorylation. This mechanism is also used to
eliminate excess calories ingested with the dieto More
recently it has been demonstrated that energy dissipation
is important to lower the rate of free radical production,
these reactive species cause cell damage that can
eventually lead to cell death. The proteins that catalyze
this energy dissipation are termed uncoupling proteins
(UCPs). The present invention describes a procedure to
determine the rate of mitochondrial respiration. The
inventors have used this procedure as basis for a new
screening method to evaluate the ability of compounds to
modulate the activity of the UCPs. This compounds could
become potential drugs for treating diseases due to
changes in thermogenic activity of tissues wher~ these
proteins are presento A decrease in such activity could

lead to obesity and related diseases (diabetes,
hypertension, etc.), while an increose could result in fever
or an excess of weight lost like in cachexia.UCPs belong to
a superfamily of related proteins. UCPl is only present in
the brown adipose tissue of mammals and has an important
role in keeping body temperature. When UCPl is activated
it allows the re-entry into the mitochondria of the proton~
pumped by the respiratory chain without ATP synthesis.
UCP2 and UCP3 play an important role in energy dissipation
in humans. The thermogenic capacity of UCP2 and UCP3,
and the fact that their activation could allow the
elimination of excess fat, has made them targets for the
treatment of obesity and related disorders. The present
invention describes a procedur~ to determine the activity
of the UCPs taking advantag¡f"of the fact that changes in
UCP activity will necessarily lead to changes in the rate of
mitochondrial respiration.This procedure can also be used
to evaluate the activity of chemical agents on other
elements involved in the mitochondrial oxidative
phosphorylation. It would allow, for example, the
evaluation of the capacity of compounds to inhibit
respiration through an effect on the respiratory chain
complexes. In the same ~ontext, it could help to assess
their effects on the mitochondrial inner membrane that
could decrease the efficiency of oxidative phosphorylation.

Innovative aspects & Competitive advantages
The present invention is a high throughput screening
procedure that presents important advantages compared to
existing protocols. Identification of new therapeutic
compounds (obesity, diabetes, development of new
antipyretics, etc.) with this methbd is easy, cheap, highly
reproducible and useful to process high number of samples.
This invention is highly suitable for companies that need to
screen a large number of compounds. This procedure based
in the measurement of fluorescence in standard micro-titer
plates, it is available and ready to be tested.

Current stage of development
Available for demonstration.
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New compounds with enhanced
antiangiogenic activity

Abstract
A spanish public research centre has developed a family
of inhibitors of angiogenesis and cellular proliferation.
These compounds are useful in cancer treatment, non
tumoral angiodependent diseases, rheumatoid diseases,
endometriosis, obesity, atherosclerosis or restenosis. It is
sought a pharmaceutical company for license agreement.

Descri ption
Inhibition of angiogenesis-promoting factors such as
fibroblast growth factors is considered as a potential
procedure for inhibiting solid tumour growth and other
pathophysiological situations in which inhibition of
endothelial cell proliferation would be a desirable
therapeutic goal. Although" several peptide-based
angiogenesis inhibitors are GUrrently under study, the
development of compounds of small molecular size is,
nevertheless, a pharmacological goal of considerable
interest. We have already shown that certain naphthalene
sulfonates constitute mini mal functionaL substitutes of
the antiangiogenic compounds of the suramin and
suradista famiLy. Using those data as alead we have
carried out a rationaL search for new angiogenesis
inhibitors that couLd provide new pharmacological
insights for the "development of antiangiogenié
treatments. The resuLts of the study strongly underline
the televance" of- the stereóchemistry for an efficient
inhibition of acidic fibroblast growth factor mitogenic

activity by the naphthalene sulfonate family, and allow us
to formulate rules to aid in searching for new inhibitors
and pharmaceutical developments. The compounds
resulting of our studies are the object of an already filed
patento

Innovative aspects & Competitive advantages
A family of inhibitory compounds of cellular proliferation
(in vitro tested) and angiogenesis processes (in vitro and
in vivo tested) is offered. Toxic effects have not been
detected. Low molecular weight, efficacy at low
concentrations, low toxicity at inhibitory concentrations
are innovative aspects of this technology offer.
This compounds have demonstrated an excellent activity as
inhibitors of angiogenesis and low toxicity in animal
modeLs and in vitro assays. Their synthesis is very cheap.
They are twice more active than suramines and suradists.

Current st"age of development
DeveLopment phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Licence agreement.
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NOR-l, new target for diagnosis and therapy
of cardiovascular diseases

Abstract
A spanish research centre has described NOR-l as a new
target for the diagnostic and therapy of human
cardiovascular diseases. NOR-l is useful for the
identification of new therapeutic compounds for these
diseases and the design of new protocols for gene
therapy. The institution is seeking a
biomedicaljbiotechnology company for a license andjor
R&D agreement to develop this technology.

Description
The finding of this technology offer is the identification
of the transcription factor NOR-l as an early-induction
gene in vascular smooth muscle cells (VSMS), endothelial
cells and monocytesjmacrophages, exposed to mitogenic
stimuli. In addition, we have shown the induction of
NOR-l in human atherosclerotic lesions and in the
porcine model of balloon angioplasty (a procedure that
activates VSMC to migrate and proliferate in the intima).
Finally, we have shown the inhibition of VSMC migration
and proliferation in an in vitro model of lesion induction,
by antisense oligonucleotides against NüR-1. Based in
this knowledge and in the methods developed in the
study, this invention provides:
a) A procedure· for the. diagnosis and follow up of
cardiovascular diseases in which NOR-l(*) is induced, or
for the monitorization, follow up or evaluation of the
efficacy of pharmacological treatments of these diseases.
b) A procedure for fhe identification of potential
compounds (or pharmacological formulations) to
modulate the activity of NOR-l, and thus, potential
therapeutic compounds of cardiovascular diseases in
which NOR-l(*) is induced.
c) A procedure for gene therapy for the treatment of
cardiovascular diseases in which NOR-l is activated, in
particular restenosis post-PTCA.
Note: NOR-l(*) indicates NOR-l and the other members
of the NGFI-B family (Nurn and Nurrl). because we have
shown that these genes are concomitantly induced in
conditions in which NüR-l is induced.

Innovative aspects & Competitive advantages
In this finding a nuclear orphan receptor (NOR-l) is
identified as a new target useful in the cardiovascular area.
NOR1, as a transcription factor inducible by mitogens and
potentially regulated by other mechanisms, including
binding of ligands (physiological or pharmacological) and
by post-translational (phosphorylation), can be an ideal
target in therapeutic approaches of cardiovascular diseases
as well as in the diagnosis and follow up (natural or after
pharmacological treatment) of these pathologies.
Since NOR-l is a transcription factor that regulates the
expression of other genes involved in the activation of the
main cells involved in the atherosclerotic process (VSMC.
endothelial cells and monocytesjmacrophages), if it is used
as a marker in the molecular diagnosis and follow up of this
pathology the number of genes required to carried out this
purpose will be reduced.
In addition, targeting NOR-l increases the chance of
success in gene therapy approaches in which only one gene
is blocked. Indeed, we have shown that blocking NOR-l in
VSMC cultures the migration and proliferation of VSMC can
be significantly reduced.
Finally, since NOR-l is a nuclear orphan receptor· (with
unknown ligand) himself is a tool for the identification of
molecules able to modulate its activity, and thus,
susceptible of be used as drugs in atherosclerosis
treatment.

Current stage of devetopment
Development phase.

Intettectuat Property Rights
Patent applied for but not yet granted.

Cottaboration sought
Licence agreement.
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New screening system for
immunomodulatory compounds of T
lymphocytes activation.

Abstract
A spanish research institution offers a screening system
based on the Nck-CD3epsilon interaction to search for
agents that, by blocking or increasing the interaction,
modulate T cell activation. This therapeutic target offers
the advantage of complete cell specificity. We seek a
collaboration with a pharmaceutical company interested
in the development of new immunomodulatory agents in
th'e form of a research grant, joint venture or a license
agreement.

Descri ption
We have recently found that the adapter protein Nck is
directly recruited to the T cell antigen receptor (TCR).
This recruitment is very fasto after a few seconds of TCR
engagement and is mediated by the direct interaction of
the N-terminal SH3 domain of Nck (SH3.1) with a proline­
rich sequence (PRS) in CD3epsilon. Nck recruitment to the
TCR is independent of tyrosine quinase activation or
other tyrosine kinase activities and evidences the
existence of a conformational change in the TCR that
results in exposure of the PRS. Nck plays an important
role in the reorganization of the actin cytoskeleton that
in on the other hand fundamental for T cell activation. To
demonstrate if Nck recruitment to the TCR plays an
important role in T cell activatioñ" wé used to different .
systems to inhibit the interaction in vivo. First, we
overexpressed the SH3.1 domain in T cells by
transfection. Second, we transduced T cells with a
monoclonal antibody that specifically binds the PRS. 80th
procedures resulted in blockade of recruitment of
endogenous Nck to the PRS and T cell activation,
measured through cytokine release and cell proliferation.
We have investigated the mechanism of action and
demonstrated that the inhibition of Nck-CD3epsilon
interaction blocks the formation of T cell : antigen
presenting cell conjugates, inhibits the polymerization of

the actin cytoskeleton and the maturation of the immune
synapse. From all these results we conclude that the
inhibition of Nck-CD3epsilon interaction has very important
consequences for cell activation and therefore this
interaction could constitute a good molecular target for the
search and design of new immunosupressive drugs:

Innovative aspects & Competitive advantages
The discovery of the Nck-CD3epsilon interaction is
innovative beca use it is the first time that a signal
transduction pathway that emanates directly from the TCR
in a tyrosine kinase-independent fashion is uncover. Other
procedures to screen for new T cell activation inhibitors are
based on the inhibition of enzymatic activities placed far
downtream the TCR in the signal transduction pathway.
However, the inhibition of the Nck-CD3epsilon interaction
is placed at the initiation of the cascade.
Although Nck is ubiquitous, CD3epsilon expression and
function are T cell restricted. Therefore, the modulation of
Nck-CD3epsilon interaction would have effects exclusively
on activation of T cells. and not of other cell types. On the
other hand, the' recruitment of Nck to the TCR is a tyrosine
kinase-independent process; the inhibition of the
interaction could have a differential effect on different cell
activation events. This may result in a selective effect on
some aspects of the immune response that could lead to a
reduction of detrimental effects of the immune response
without causing a generalized immunosuppression.

Current stage of development
Development phase.

Intellectual Property Rights
Patent applied for but not yet granted.
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Assay system for Cot kinase protein activity
modulators

Abstract
Spanish research centre performs research about different
aspects of a Cot kinase, an enzyme involved in tumoral
processes. Cot kinase could be a very good target for
drugs designed to block tumour proliferation and
angiogenesis. We have developed assay systems of Cot
kinase activity in intact cells as well as in vitroo We offer
to bio-companies the possibility to test the regulation of
Cot kinase actvity by anti-tumurogenic drugs. Type of
collaboraction sought: technical cooperation.

Description
Human Cot kinase gene as well as its murine homologue
(tpl-2), were originally identified by independent groups
as oncogenes. A deregulation of Cot kinase has proposed
to play a role in human cancer breast as well as in
Hogkin' s lymphomas. Cot kinase activity has been
implicated in cell proliferation by regulating GO/Gl as
well as Gl/S cell cycle transition (1,2,3). Cot kinase has
also a role in angiogenesis since is capable to up-regulate
the expression of COX-2 gene (4). The Cot/tpl-2 gene
encodes. a MAP kinase kinase kinase that is capable of
switching on several MAP kinase cé:scades including the
Erk-l/Erk-2, Erk-5 , p38g and Jnk kinase pathways. These
signal transduction pathways connect Cot kinase ac:tivity
with the up-regulation of several transcription factors,
such as AP-l, NFAT, NFkB, and E2F (1,4,5). All these
data indicate that Cot kinase could be a very good target
for drugs designed to block tumour proliferation and
angiogenesiso

This research group routinely assays Cot kinase activity by
co-expressing in different cell systems the COX-2 or the
interleukin-2 promoters linked to the luciferase gene (3,4)
or by co-transfecting the response elements of the above
described transcription factors (1,4,5), together with
different plasmids encoding the proton-oncogenic and
oncogenic version of Cot kinaseo Luciferase activity is
measured 24 h after transfectiono They also test Cot kinase
activity "in vitro" (6), by transfecting the different Cot
kinase plasmids with the HA tagging in HEK293 cells and
24 h after transfection Cot kinase is immunoprecipitated.
Then a two step kinase assay similar as the developed
previously for RAF kinase is performed.

Innovative aspects & Competitive advantages
We are one of the few groups in the world to be in a
disposition of offer this type Cot kinase assays.
We have all the infrastructure necessary to perform the
above mentioned assays.

Current stage of development
Available for demonstration.

InteLLectuaL Property Rights
Others.

Collaboration sought
Finance / Technical co-operation / Manufacturing
agreement.
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r~evv method to hyperproduce penicillin and
cephalosporin antibiotics

Abstract
A Spanish public research institution has developed a
procedure to hyperproduce beta-lactamic antibiotics, by
manipulation of a regulating gene, present in the
biosynthetic route of the compound, The research group
is looking for pharmaceutical companies and enterprises
in the area of biotechnology which are interested in
license agreements and financing.

Description
The object of this invention is the design by genetic
engineering of a genetically altered merodiploid strain of
Penicillium chrysogenum, in which the activity of a
regulating gene that controls penicillin synthesis has
been altered. All these strains modified genetically, are
notable overproducers of penicillin in relation to the
original strain and show high transcription levels of at
least two genes of the biosynthesis of the antibiotic.
The present invention describes a new procedure which
allows the increase of the penicillin biosy;,thesis, through
the genetically modification of the regulating gene PacC.
For the first time, a mutant form of this gene is
presented in P. chrysogenum, called pacC33, which
encodes a protein with a gain in the PacC function. The
mutated gene codifies a truncated PacC protein, which
provides a PacC gain of function, independently of the
presence or absence of a transduced signal by the route
of the pal genes. The strain P, Chrysogenum NRRL1951
are transformed with the construction, selected and
purified. The resulting strains from the process of
transformation are overproducers of penicillin G, when
comparing with the strain NRRL195L

The information obtained with this patent allows us to
develop other complete or partial mutant forms, both by
synthesis of new DNA sequences and by the isolation and
identification of natural forms, of homologue genes in
other ascomycetes, which encode new proteins with a
function gain in relation to the wild-type protein PacC.

Innovative aspects & Competitive advantages
This invention represents the first case where the
biosynthesis of penicillin and cephalosporin has been
improved by the manipulation of a regulating gene, and in
this way, presents an outstanding development over the
previous existing technologies,
The manipulation by genetic engineering of a regulating
gene to simultaneously increase the function of several
structural genes under its control has the advantage of a
general application to other secondary metabolites.
Another advantage is the fact that it does not require the
prior identification of the structural genes, whose
expression is modified in the receiving organismo

Current stage of development
Available for demonstration.

IntellectuaL Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement.
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Cold-curing acrylic formulations with low
toxicity activators for use in bone cement
precursors compositions

Abstract
ASpanisresearch institute has developed compositions for
use in bone cement precusor compositions and to novel
polymeric bone cement formed therefrom. They have been
obtained by application of activators derived from
diaminodiphenylcarbinol that present toxic effects
inferior to those of the traditional activators. They are
looking for companies of medical sector specially in
surgery, traumatology and odontology interested in
license agreement and finacial resources.

Description
The aim of the present invention is the development of
cold-curing acrylic. formulations with low toxicity
activators derived from diaminodiphenylcarbinol. The
proposed activators are similar to 4,4'-bis­
dimethylaminobenzydrol (SZN), which is the most
representative compound of the series. Lethal dose 50 in
mice of SZN is 3 times superior to that of DMT. This
activator provides exotherms of decreasing peak
temperature with values 10" e lower than. those obtained
for the commercial formulations. Mechanical porperties of
the cured cements are comparable to those of commercial
cements with higher values of tensile strength. The tissue
response to the implantation of a cement formulated with
SZN in the femur of rabbits reveales an early and more
abundant osseous neoformation, starting in a period of 1­
2 days and following progressively at different periods of
time, with high cellular activity.

Innovative aspects & Competitive advantages
Use of activators with antiseptic properties for the curing
of acrylic bone cements.

- The proposed activators possess increased hydrophobicity
in comparison with DMT and therefore, a decrease in
necrosis resulting from leaching of these compounds from
the bone cement into the surrounding tissues and systemic
circulation is expected.
- The proposed activators present values of lethal doses 50
superior to that of DMT.
- The proposed activators are less cytotoxic than DMT on
polymorphonuclear leucocytes.
- The proposed activators present higher activity againts
different microorganisms than DMT .
- Bone cements formulated with the proposed activators
cure at lower temperatures than compositions known in the
arto
- The cements formulated with the proposed activators
present beneficial effects on the regeneration process of
the bone when they are implanted in the dough stage in
the femur of rabbits and cure "in situ". The surrounding
bone at the site of implantation showed an early and more
intense osseous neoformation in comparison to that
observed in presence of commercial formulations.

Current stage of development
Available for demonstratio::.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement.



Mlr\lISTt:RIO
DE CIENCIA
Y TECNOLOG[A

¡ 1

ICS/C/

Cold-curing injectable bioactive acrylic
formulations to be applied in minimally
• •lnvaSlve surgery

Abstract
A Spanish research group has developed self-curing
injectable formul;;¡tions based on composites of
poly(methyl . methacry'late)jbioactive components
(bioglass . or . silicci . n~noparticles) and an anti­
inflammatory drug bearing phosphate groups as "fosfosal"
to be applied in minimally invasive percutaneous
vertebroplasty (PVP) and as biomedical stabilisation
agents in osteoporotic process with loss of bone mass.
The group is looking for companies of medical sector
interested in license agreements.

Description
The aim of the present invention is the development of
cold-curing acrylic formulations based on composites of
poy(methyl methacrylatejbioactive components and an
anti-inflammatory drug besring phosphate groups as
"fosfosal". These formulations present values of setting
time ranging between 20 and 25 min and values of
maximum temperature around 60" C. When these systems
are immersed in the physiological fluid, the bioactive
components and the drug are dissolved in this medium
and the precipitation of calcium phosphate salts (mainly
calcium hydroxyapatite) takes place. This phenomenon
reveals the capability of these systems to stimulate the
calcification process in the bone. In addition, it has been
observed that the presence of "fosfosal" accelerates
notably the formation of hydroxiapatite even when the
systems are implanted intramuscularly. On the other
hand, it has been confirmed through "in vivo"
experiments that the incorporation of this drug provides
a reduction in the lotal inflammatory response at the site
of implantation. The cured composites guarantee the
stabilisation of this product until its dissolution in the
medium with the hydrolysis of the molecule and the
release of the salicylic acid.

Innovative aspects & Competitive advantages
Development of injectable formulations bearing bioactive
components capable of stimulate the osseous regeneration,
and an anti-inflammatory drug to be used in minimally
invasive surgery. .
- The proposed formulations present values of setting time
between 20 and 25 min, offering the possibility of their
use as injectable systems in minimally invasive surgery'
- The proposed formulations present values of maximum

temperature around 60" e providing a decrease in necrosis
of the surrounding tissues.
- The dissolution of the bioactive components and the drug
in the physiological medium give rise to the precipitation
of a calcium phosphate layer, mainly hydroxiapatite,
providing a route of stimulation of the osseous
regeneration process as well as the formation of a
chemical bond with the adjacent bone.
- The presence of the drug bearing phosphate groups
accelerates the precipitation of the hydroxyapatite layer
mentioned aboye.
- The cured composites can be considered as "fosfosal"
controlled release systems.
- The' incorporation of this drug to these formulations could
provide a positive effect of the response to the
implantation of these materials cfi nically as has been
observed in "in vivo" experimental models, ¡"n which a
reduction of the local inflammatory response has been
detected.

Current stage of deveLopment
Available for demonstration.

InteLLectuaL Property Rights
Patent applied for but not yet granted.

CoLLaboration sought
Licence agreement.
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Nevv therapeutic compound used for the
treatment of the Leishmania infection

Abstract
A Spanish research group from a public institution has
developed a compound that inhibits the infection with
the Leishmania parasite. This compound blocks the OC­
SIGN receptor, which is present in the process of binding
and uptake of the parasite by human cells. A screening
system based in these results has been developed for the
identification of molecules that can block and avoid the
binding. The group searches for pharmaceutical
companies interested in tícense agreements and
financing.

Description
Leishmaniasis is a parasitic disease transmitted by ~

mosquito, which presents a broad spectrum of clinical
symptoms, from local skin wounds to visceral forms that
are associated with death rísks. The development of
different clinical symptoms can be explained by infection
with different species of Leishmania and to the
immunological state of the host.
Leishmania infects cells that are a key factor in the host
immune response.
The technology presented here is based in the fact that
the Leishmania parasites bind specifically and with lÍigh
affinity to the receptor OC-SIGN. This receptor can be
found in the surface of dendritic cells and is involved in
the process of cell-to-cell adhesion. Blocking the OC-SIGN
receptor could modulate, and more specifically reduce,
the adhesion of the parasite to the eukaríotic cells, and
in this way avoid the infection caused by this parasite.
This technology offers an antibody that is able to block
the binding of the Leishmania parasite to the OC-SIGN
receptor, preventing the development of the disease.
This technology also offers a method for the
identification and evaluation of compounds, which can
block or avoid the binding between the Leishmania
parasite and the OC-SIGN receptor. This procedure is
based in the use of the OC-SIGN receptor as a target, for
the design of therapeutic compounds.

The therapeutic compounds identified by this method v.~ll

have the capacity to block or avoid the binding of the
parasite to the OC-SIGN receptor, which can be found in
the surface of the phagocytes in mammals. In this way, it
is inhibited the internalisation of the parasite by this cells
and the subse~uent infection.

Innovative aspects & Competitive advantages
Oevelopment of an antibody able to .prevent the infections
of the Leishmania parasite and a method for the
identification of therapeutic compounds used in the
prevention of these infections. The innovative aspect of
this method is the use of the molecules implied directly in
the entry of the parasite in the cells, as targets in the
identification of new compounds.
Nowadays, the only effective treatment against
leishmaniasis is based exclusively in chemotherapy, as
there is no vaccine efficient for humans and the programs
for the control of mosquitoes and animal reservoirs are only
effective in few special circumstances. On the other hand,
medicines used against leishmaniasis frequently present
toxic effects and develop resistances.
The use of the antibody developed by this research group
allows for the first time the prevention of the infection by
the parasite.
The new system developed for the screening of compounds
allows the identification of new molecules, which inhibit
the entry of the parasite in the host cell. In this way, these
medicines would reduce the number of parasites that infect
an individual. This favours the immune mechanisms of
destruction of the parasite, increasing its efficacy.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet grantea.

Collaboration sought
Finance I Licence agreement.



f"í11\JISTt:P,IO
DE CIENCIA
Y TECNOLOGrA

¡ ,

:CSIC¡

Rapid Method For Detection Of Infective
Prion Proteins (PrPSc) In Blood

Abstract
A spanish public research institution has developed a
rapid method to detect infective prion proteins (PrPSc) in
ovine blood affected by a Transmissible Spongiform
Encephalotaphy (TSE) by laser-Raman or infrared
spectroscopy. This method can be also applied to, among
others, bovines, goats, humans, birds, etc. The type of
collaboration sought is license agreement and/or
financial support with Biotech/Food and Livestock
Industries.

Description
This invention provides a new procedure to detect
infective prion proteins (PrPSc) in blood from animals
(ovines, bovines, goats, humans, birds, etc.). The results
obtained through this rapid procedure correlate at 100%
with the biodiagnostic post-mortem tests (validated by
the International Organization of Epizoothies, OlE) of
brain samples obtained from the corresponding positive
and negative animals.
This invention consists of the following steps:
a) isolation of a lysed fraction of cellular elements
stemming from animal blood, enriched in PrPSc, and
b) identification, by laser-Raman or infrared
spectroscopies, of PrPSc protei ns in that lysed fraction of
cellular elements.
The spectroscopic analysis of the final pellets includes
the following steps:
1. Measurement of the Raman or infrared spectrum of
samples in the ami de 1 region (1600-1700 cm-1), where
the characteristic bands of PrPSc protein beta-structures
appear.
2. Determination of the percentages of beta-structure
using established methods.

Innovative aspects & Competitive advantages
This innovation solves the technical problem of providing
a reliabte in-vivo, rapid test for the biodiagnostic of

these pathologies. Currently, the diagnostic of
transmissible spongiform encephalopathies (TSE) is
founded on the clinical suspect of the disease in question
and the confirmation through the diagnostic methods
validated and authorized by the European Union
(Regulations 999/2001) for the scrapie diagnostico All of
these methods are applied on samples obtained post­
mortem using preferably assays of imunohistochemistry,
immunoblotting, etc. However, this kind of assays are
time-consuming, expensive and complicated, and, what is
more important, they are not sufficiently reliable (S. B.
Prusiner, 2002). By contrast, laser-Raman and infrared
spectroscopies show the innovative aspect that they can
detect infective prion proteins in blood samples through a
rapid, reliable and non-invasive method without the need
of using antibodies or other more laborious techniques:
The advantages provided by this invention, related to the
state of the art in the current diagnostic techniques, lyes
on the fact that one can rapidly and uninvasively act in­
vivo on a biological fluid such as blood. Furthermore, this
fluid is easily extracted without previous sacrifice of the
animal in question. This implies obviously great economic
advantages. By contrast, as described aboye, the current
techniques use post-mortem diagnostic methods, which
involve the inherent economic cost of sacrificing the
analyzed animals and results of unsuficient reliability.
Moreover, this spectroscopic method is itself less expensive
and more rapid than the other methos of the techniques
used so faro

Current stage of development
Available for demonstration.

InteLlectual Property Rights
Patent applied for but not yet granted.

CoLlaboration sought
Finance / Licence agreement.
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Nevv Na+jH+ exchanger inhibitor peptide
(PINHE) and its applications

Abstract
Three spanish research public institutions have developed
a peptide (PINHE) that acts as a physiological inhibitor
of eukaryotic Na+/H+ exchanger. It can be used for
several pathologies as in cardiovascular diseases, kidney,
brain, metabolical disorders, tumoral cell proliferation,
HCL hyperproduction, ischaemia, also as a contraceptive
in male mammals, antibiotic, inmunomodulator agent,
and salt-stress modulator in plants. It is sought license
agreement and financial support for development.

Description
The invention show here describes a peptide (PINHE)
derived from H7 halocin, with a low molecular weight and
defined by its aminoacidic sequence or other analogue,
and that acts as a natural-origin physiological inhibitor
of Na+/H+ exchanger (NHE) in eukaryots. PINHE is
obtained and purified after fractioning (incLuding cold
acetone precipitation) of the supernatant from a culture
of the haloarchaea Haloferax gibonsii alicante SPH7. This
haloarchaea produces PINHE in a natural way. PINHE can
also be artificially sintetisize or modify, cloned or
expressed using genetic engineering techniques based in
its aminoacidic sequen ce. PINHE is estable and active in
a wide range of saline concentration, temperature, and
pH. It is also trypsin resistant and pronase sensitive. It
can be lyophillized and reconstituted without activity
loss. The use of this NHE inhibitor peptide or its
pharmacological accepted derived salts, in the
development of a pharmacological composition, is
another additional subject of this invention. Several uses
and applications can be derived from its reversible action
as a eukaryal Na+/H+ exchanger inhibitor and its derived
salts. These uses are: (1) Treatment or profilasis of
pathologies in mammals, human beings preferently,
caused by the hyperactivity or an abnormal activity of
NHE as for example: cardiovascular diseases (high blood
presure, myocardium infract, arrhythmias, heart-attack,
etc.), brain diseases (brain infarct, stroke, brain edema,
etc.) renal diseases (renal faillure), metabolic disorders
and diseases (diabetes mellitus, hyperlipidemias etc.),
diseases caused by hyperproduction of chloridic acid in
gastric mucosa, diseases caused by epithelial transport
alteratiofls, diseases caused by alteration of cellular
volume, pathological cell -proliferative processes (cancer,
tumoral .growth, .fibrosis, etc.), alteration caused by an

excesive activity of the inmune system (inflamation,
hypersensibility), (2) other pathologies or diseases that
develop an ischemic process and post-ischaemia perfusion
injury due to hyperactivity of NHE, among others are:
ischaemia by primary or secondary vascular alterations in
different tissues or organs, by post-infarct-reperfusion, by
organ or tissue transplantation, by cardiatic or vascular
surgery, by ischaemia in physiological situation produced
by physical exercise, pregnancy, childbirth, menstruation,
etc., by traumatic injuries or any other pathology that
implies tissular hypoperfusion (hemorragic shock, termal
shock, neurogenic shock, etc.) and in any other surgery
procedure in general, (3) also as a contraceptive in male
mammals, antibiotic or inmunomodulator agent and in any
field as modulator ·in plants saline-stress.

Innovative aspects & Competitive advantages
At the moment PINHE is the only described peptide from
Archeae Domain that it has inhibitory effect 01'1 Sodium­
Hydrogen-Exchanger of mammal cells including human.
This opens a new field for the search of molecules with
therapeutically interest inside the Archaea Domain.
The most remakables advantages of PINHE (shared with
halocin H7) in comparison with other NHE inhibitor
substance are:
- PINHE is a peptide and shows reversibility in its
therapeutical action and an easy way to metabolize as
protein substance.
- PINHE is a natural substance of antibiotic kind, its
microbicidal capacity is based in its inhibitory action of
Sodium-Proton exchanger.
- PINHE is a specific inhibitor, active at low concentrations
with low probability to cause secondary effects.
- PINHE can operate in a wide range of salt concentrations,
temperature and pH, that make it in the choosed substance
in many process.
- PINHE is resistant to trypsin allowing to use it in the
intesti nal tracto
- PINHE is pronase-sensitive so it is possible to inactivate
it at will.
Moreover to aboye, PINHE has additional advantages if we
compared with Halocin H7 that it allows to assure that
PINHE is a substance with a bigger potential from the
applied point of view.
The main .advantages of PINHE comparing to Halocin H7
are:
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Sequence of maize nucleotides codifying a
protein \vith transglutaminase activity and
their use as a food additive

Collaboration sought
Licence agreement.

Current stage of development
Development phase.

Intellectual Property' Rights
Patent applied for but not yet granted.

Innovative aspects & Competitive advantages
The use of transglutaminase in bio alimentary processes,
allows the obtention of new products in the base of a
technology relatively easy to use. t~oreover, it is enable to
extend the range of products, without modifying
technological aspects of the machinery or instruments of a
well-established industrial process. On the other hand, in
some manufactures of fish, meat etc. allows a best raw
material utilization improving products texture and
humidity. Moreover, especially in lactic derivatives it can
also be useful to prepare hypocaloric products.
This patent represent the first transglutaminase cloned in
plants. Consequently it allows the prepar.ati.on .()f a trendy
technology to obtain a product with well-known foodstuffs
market advantage because of actual use in the american
market as a food additive of a patented product from
bacteria with similar characteristics.

recombinant protein with
and consequently their

cells can over-produce the
transglutáminase activity
availability to the industry.

Description
Our group from a Spanish Public Research Centre sited in
Barcelona (1BMB-CS1C), has identified two sequences of
nucleotides codifying two proteins with transglutaminase
activity from maize cDNA. These were the first plant
transglutaminase cloned. Protein activity has been tested
in experiments starting from extracts of the codifying
proteins. Moreover, these proteins show the specific
characteristics assigned to the enzyme. This enzyme
catalyses the formation of covalent links between
proteins to make networks of high molecular weight.
The specific function of transglutaminase allows their
biotechnological application in the foodstuffs industry:
fish products (sutimi), processed meat and sausages,
chesses and yoghurt, ice creams, gelatines, chocolate etc.
because food texture, firmness, elasticity, or fat and salt
content can be modified.
Moreover, starting from these DNA molecules and by
means of appropiate vectors, new transformed cells can
be obtained, (bacteria or yeast GRAS). These transformed

Abstract
A Spanish Public Research 1nstitution (18MB-CS1C)
licenses the first plant trasglutaminas patent as a
biotechnological technology useful to agrofood industry.
This enzyme catalyses covalent links formation between
proteins to make networks, allowing food texture,
firmness, elasticity, or fat and salt content modifications
in the foodstuffs industry: processed fish, meat and
sausage, dairy products, gelatines, etc. We look for
patent licence agreements and additional developments
collaborations.
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Overproduction Of Diacetyl Using
Inmobilised Cells Of Lactobacillus Case; In A
Continous By Means Of "Food Grade"
Genetic Tools

Abstract
Spanish Public Research Institution licences a
technology. An integrative vector aLLows stable insertion
of Lactococcus lactis ilvBN genes into LactobaciLLus casei
chromosomal lactase operon, yielding highly stable food­
grade mutants, foLLowing lactose genes expression
pattern. No antibiotic resistance genes or foreign DNA
traces. Expertise offered in handling immobilised ceLL
bioreactors of L. casei to a dairy or biotechnQlogical
industry. Application: diacetyl overproduction from milk
whey.

Description
The main characteristic of lactic bacteria is the lactic acid
production during the carbohydrate fermentation by
glycolisis. L. casei is very convenient for industrial lactic
acid production because of the almost exclusive
production of L-lactic acid by some strains, the only one
that mammals assimilate. Besides, L. casei can use
different carbon sources, resists non-favourable
enviranmental conditions and mild salt concentration,
and grows between 10" a 42° C.
To optimise the fermentation process, continuous
production can be used by means of stationary-state
fermentati·on tanks and cell-immobiLised bioreactors that
allow size reduction. In this way there are immobilised
cells of L. casei, L. rhamnosus o L. delbrueckii subsp.
Bulgaricus over different inert holders like plastic
polyurethane or porous glass balls, embedded in
agriculture wastes. This accuration system was set in the
lab accurately, yielding 100% sugar conversion for semi­
determinate media and clase to 99% for .milk whey
treated with proteases.
Depending on growth conditions of L.casei, other
technologicaLLy very important products can be obtained
like diacetyL, acetic acid or acetaldehyde. These are
responsible for the specific aroma and flavour of dairy
fermented products, and therefore are added to butter,
fresh cheeses and salad sauces.

By means of Metabolic Engineering and Molecular Biology,
"Food Grade" Lactobacillus Casei strains have been
obtained in their lab, that cause Overproduction Of Diacetyl
in culture media using immobilised cells in a continuous
patented process. These strains have been obtained by
inactivation of the L-Lactate dehydrogenase gene and over­
expression of a-hydroxyacetic acid sintase enzyme.
Milk whey elimination is an important technological and

. economic problem. Its components can be reused because
of their excellent commercialisation possibilities.
Ultra filtration and crystallisation to recuperate lactase and
the different methods for selective separation of b­
lactoalbumine and a-lactoalbumine (mainly ultra filtration)
demand high investment on equipments and maintenance
expenses (cleaning and membrane recycling) that can be
only paid off over daily 150/200000 litres of whey. Because
of its low hygroscopic properties, lactose is used as a very
convenient excipient in pharmaceutical and dietetic
products. Proteic fraction. recovered from miLk whey,
depending on purity, has various applications as an
emulsifier in nutrition, baby food, dietetic and cosmetic,
and also as a food additive for soups and meat products.
Cheese production in Spain is extremely scattered into low­
sized SMEs. That means that a large amount of the total
milk whey production (total estimation 4.222 m3/day)
could be directed to animal feeding or dehydration, but is
considered mainly as waste, causing an environmental and
legal problems. These SMEs produce large enough amounts
(500 to 5.000 litres a day) to overpass the capacity of local
purifying plants. However, it is not enough to pay off
recovering plants.

Innovative aspects & Competitive advantages
This new biotechnological process with a lower cost can
purify and recover whey by means of microbial
fermentation that yields L-lactic acid and diacetyL. Its
economic feasibility depends on development plans.
The recovering of milk whey to produce lndustrial-grade
citric acid, ethanol, and methane requires 500.000 litres
minimum to be profitable.
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Enzymatic synthesis of the antioxidant
hydroxytyroso l

Abstract
A Spanish research group has developed a method to
synthetise the antioxidant hydroxytyrosol. The method is
cheap, easy and hydroxytyrosol is obtained by enzymatic
synthesis, avoiding pollutant and toxic compounds. The
synthetised hydroxytyrosol can be use as food ingredient
to enhance health-promoting properties and stability of
the functionalized food. It can be used for tomato juice,
butter, vegetable oils, etc. We look for agrofood,
farmaceutical or chemical companies for license
agreement.

Description
There are consistent evidences regarding the health­
beneficial properties (protection against cardiovascular
diseases and cancer) of the virgin olive oil. The
responsible for such beneficial properties are both an
adequate fatty acid profile and the presence of
antioxidants such as the phenolic compounds. The most
important phenolic compound is the antioxidant
hydroxytyrosol which has been widely studied
demonstrating its health-beneficial properties as well as
itsgood bioavailability. However, the hydroxytyrosol is
not commercially available. Therefore, researchers must
either isolate or synthesized it. The chemical synthesis
implies the use of toxic and/or pollutant reagents. The
protocols are slow and require high qualified staff to be
carried out. In addition, the precursors used in the
chemical synthesis (oleuropein, 3,4-dihydroxyphenyl
acetic acid) are expensive, appart from the additional
cost of the rest of reagents (solvents, acids, ete.).
Moreover, the use of HPLC equipment is essential. There
are also several protocols based on the extraction of
hydroxytyrosol from the olive oil, leaves and olive mill
waste waters. Usually, the protocol involves 4 steps:
extraction with ethyl acetate, sodium sulfate, 2 low
performance chromatographic steps and one more step
with thin layer chromatography. The main disadvantage,
appart from the use of pollutant and toxic reagents is the
low yield (around 1.5%).
The present invention allows to synthesize the
antioxidant hydroxytyrosol from a comm~cially available
pIB:lJ.lS)r (tymS)11S.7 O/g, Aldrich) using the enzyme
tyrosinase (commercial enzyme from mushroom), in the
presence of a reductor such as vitamin C. The advantages
are the following:

- The reaction medium is at neutral pH, at room
temperature and in aqueous medium.
- Organic solvents, acids, alkalis, or other pollutant/toxic
reagents are not used.
- The yield can be 100%. The overall process can be 1 or 2
steps depending on the final use of the molecule. The
protocol is fully adjustable, i.e the final amount of
molecule can be chosen whenever decided.
- The protocol does not require expert staff to be carried
out.
- The enzyme can be re-used. The antioxidant can be used
alone or in combination with vitamin C.
- The process can be adapted to a bio-reactor although it is
not essential.
- The present invention could be used by food industries to
obtain "functional foods" (hydroxytyrosol can be combined
with many foodstuffs) or also it could be used by chemical
(or pharmaceutical) companies to obtain this molecule in
order to make it commercially available either for food
companies or researchers.

Innovative aspects & Competitive advantages
The present invention. allows for the obtantion of the
antioxidant hydroxytyrosol by enzymatic synthesis. The
molecule can be further used as food ingredient. The use of
pollutant and/or toxic. reé\gents is avoided. The synthesized
hydroxytyrosol is free of pollutant compounds since all the
reagents used in the invention are suitalble for human
consumption. The hydroxytyrosol can be used to
"functionalize" foodstuffs (in this case the functional food
would have the health-beneficial properties of the virgin
olive oil). This has been demonstrated (laboratory scale) in
tomato juice using antioxidant assays and a panel of
trained people to asses changes in the sensory properties.
- To obtain a "natural" molecule (the hydroxytyrosol) using
a "natural" process (enzymatic synthesis) without pollutant
and/or toxic reagents. Besides, the procedure is cheap,
easy to perform and little time consuming.
- To use this molecule as food additive to get new
"functional foods" in accordance with the new market
tendency. In this case, the functional foods (Spanish
gazpacho, tomato juice, sauces, butter, vegetable oils,
etc.) would have the health-beneficial properties of the
virgin olive oil and also the stability of these foodstuffs
could be enhanced by preventing rancidity processess.
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Production of chemicals of industrial
application by microalgae and
cyanobacteria in outdoor ctosed tubular
bioreactors

Abstract
Indoor and outdoor cultures (outdoor closed tubular
reactors) of microalgae and cyanobacteria (blue-green
algae) for the production of chemicals of industrial
application: Carotenoids (astaxanthin and lutein),
phycobiliproteins, fatty acids, exopolysaccharides, and
bioactive compounds. Isolation and selection of strains,
improvement of the strains by random mutagenesis and
flow cytometry, optimization of growth and productivity
of the selected strains , production of the specific
compounds in outdoor closed tubular reactors, effect of
environmental and nutritional factors on the production
of compounds in these reactors.

Description
For the selection of the most adequate strains we have
made a search in the bibliography, as well as in the
culture collections. Moreover, our group is expert in the
isolation of microalgae and cyanobacteria from natural
environments. Several interesting strains isolated by us
are available in our group.
The selected strains are cultivated at laboratory scale to
find out their optimal conditions for growth and
production of the specific compounds.
55 l closed methyl polymetacrylate tubulpr
photobioreactors are used, with an airlift system to
recirculate the cell culture and an external horizontal
loop, consisting of tubes (total surface 2,2 m2), which
acts as solar receiver, submerged in a thermostatic pond
of water. The airlift is made up of a degasser in which the
pH, temperature and other pro bes are inserted and two
tubes (the raiser and the downcomer). Compressed air is
supplied into the raiser to move the cell suspension
through the tubes and provide turbulence to the culture.
The system is operated as a continuous culture during
daylight period and as a batch during night, to avoid the
culture washout.
The effect of different environmental and nutritional
conditions are studied in the closed tubular reactors,

such as, period of the year, cell density (dilution rate),
turbulence (flow rate), temperature, pH, nutrients, etc.

Innovative aspects & Competitive advantages
Microalgae and cyanobacteria are rather new organisms to
be used for industrial purposes. They have been used in the
past only for biomass production. The use of microalgae for
the production of chemicals of industrial application shows
many innovative aspects, since these photosynthetic
organisms can be grown combining the fermentative
technology (closed reactors) used for bacteria and yeasts
and the autotrophic conditio ns of outdoor cultures typical
from plants. In addition, some of these compounds can
only been found in microalgae and/or cyanobacteria;
among these are phycobiliproteins and some carotenoids.
They also show extremely high productiviites even in
outdoor closed tubular reactors and wide tolerance to
environmental and nutritional factors. Moreover, the
nitrogen-fixing cyanobacteria do not require nitrogen in
the medium, which makes their culture cheap and restricts
the contamination by other microorganisms.
The photosynthetic metabolism of ~icroalgae and
cyanobacteria (blue-green algae) is the main competitive
advantage with regard to other organisms, since solar
energy can be used for the production of chemicals of
industrial interest.
In addition, in the case of carotenoids, the contents in
carotenoids of microalgae are much higher than those of
yeasts (as Pfaffia) or bacteria, and the ester composition is
similar to those found in animals. For those reasons
microalgae are much better accepted for nutraceutical,
pharmaceutical and cosmetic uses, as well as for
aquaculture.
The use of closed tubular bioreactors outdoors for the
cultivation of microalgae and cyanobacteria ensures
axenity and therefore the hig h quality of the producto This
technology shows, obviously, a high competitive advantage
in comparison to outdoor open ponds, specially if the
product is going to be used for human consumption, taking
into account, in addition, that we are talking about
products of high value in the market.



l"'IIf~ISTERIO

DE CIENCIA
Y TECNOLOGíA

I

;cSlcl

Phenolic tetrahydro-beta-carbolines as
antioxidants

Abstract
A Spanish Public Research Institution (IFI-CSIC) licenses
the patent for obtention of a new class of antioxidant
molecules based on tetrahydro-beta-carbolines containing
phenolic substituents that are obtained from naturally
occurring precursors such as amino acids or amines and
phenolic aldehydes. These compounds can exhibit a
potential use as antioxidants agents and against
oxidative stress. We look for patent licence agreements
and additional developments collaborations.

Descri ption
Molecules of tetrahydro-beta-carboline class containing
phenolic subtituents are obtained from naturally
occurring amino acids or amines and phenolic aldehydes
through a condensation reaction in aqueous or alcoholic
solutions. These phenolic tetrahydro-beta-carbolines
exhibit good antioxidant properties against radicals and
also can inhibit lipid peroxidation in vitro. Therefore, the
obtained tetrahydro-beta-carbolines or preparations
containing them could exhibit further use as antioxidant .
agents and also against oxidative str!::ss in
pharmaceutical products, nutraceutical products, and
functional foods.

Innovative aspects & Competitive advantages
Phenolic tetrahidro-beta-carbolines have two different sites
of antioxidant action based on the indole moiety and the
phenolic subtituents and therefore they can exhibit
interesting properties as antioxidants and free radical
scavengers.
Those molecules are antioxidants that differ from the
classical phenolic compounds or vitamines and therefore
they may represent a different and complementary pattern
of antioxidant action and activity against free r:·dicals.
Also, they can be obtained from natural precursors such as
amino acids and phenolic aldehydes.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Further research and/or development support.
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Serologic detection system of cucumber
vein yellovving virus (CVYV)

Abstract
A public Spanish Research Centre has developed a system
for serologic detection of Cucumber Vein Yellowing Virus
(CVYV) in cucurbits. The system uses an antiserum with
antibodies raised against a recombinant CP of CVYV. The
system is easy to use as serologic methods such as ELISA
are known and used by most parties involved in virus
control. The system has a low cost and is simpler than
other methods based in the detection of nucleic acids.
Biotechnology companies for licence agreements are
sought.

Description
Cucumber vein yellowing virus (CVYV) causes very severe
epidemic events in cucumber and other cucurbits crops in
eastern Mediterranean basin, provoking huge economical
losses.
CVYV was first observed in Spain during autumn 2000, in
protected cucumber crops of the Almeria province. Since
then the virus has spread very quickly through this area,
causing dramatic economical losses. To avoid this
situation an effective strategy to control the virus is
needed. Virus control by means of controlling its vector
has been shown to be an ineffective control method for
virus transmited by whiteflies. Among alternative control
methods, there are some culture practices such as the use
of non-infected propagatian material and the use of
cultivars genetically resistant to the virus. In both cases
a specific, sensitive and fast dete.ction method is needed.
Among the most used plant viruses detection methods are
those based in serologic techniques which imply the use
of specific antibodies raised against a viral protein.
The present invention consist of a system for serologic
detection of CVYV, using an antiserum containing
antibodies against the capsid protein (CP) of CVYV. The
antibodies had been generated using a recombinant ep.

The procedure for generating the antibodies involves the
following steps: (i) obtention of a recombinant CP from
CVYV, (ii) purification (optional) of the recombinant CP
obtained and (iii) inmunisation of mamaLs or other animaLs
or animal cells with the recombinant CP, followed by the
obtention of the serum from those animaLs or the culture
media from the animal celLs.
The recombinat CP was obtained after generation of a
genetic construction comprising the CP coding sequen ce
fused to the coding sequen ce of a purificable protein,
preceded by an inducible promoter. The recombinant CP is
obtained after expression, in the appropriate host celLs, of
the fused protein followed by purification and proteolitic
cleavage.
The antiserum obtained after inmunisation of animaLs with
the recombinant CP have been used for CVYV detection in
plants infected by the virus, showing their capability for its
detection either by western-blot or by ELI5A. The antiserum
gave no reaction when the plants were not infected by
CVYV showing that the serologic detection system
generated by the present invention is specific for CVYV.

Innovative aspects & Competitive advantages
Antiserum with antibodies raised against a recombinat
CVYV CP. Detection of CVYV by serological techniques.
Specificity, sensitivity, low cost, simplicity and speed of
the CVYV detection method.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Finance / Licence agreement.
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f"lethod For Detection Of Cucumber Vein
Yellowing Virus (CVYV)

Abstract
A public Spanish Research Centre has developed a
specific, sensitive and fast detection method for
Cucumber vein yellowing virus (CVYV) in cucurbits
(cucumber, melon and squash) by using a hibridization­
based technology. This method has a reduced economic
cost and an increased simplicity compared with other
available methods for the CVYV detection having
equivalent sensitivity and specificity levels. We look for a
licence agreement with a biotechnology company.

Descri ption
The cucumber vein-yellowing virus (CVYV) causes very,
severe epidemic events in cucumber and other
cucurbitaceous crops in eastern Mediterranean basin,
provoking huge economicallosses.
CVYV was first observed in Spain during autumn 2000, in
protected cucumber crops of the Almeria province
(Spain). Since then the virus has spread very quickly
through this zone, causing dramatic economical losses.
To avoid this disaster an effective strategy to control the
virus is needed. Virus control by means of controlling its
vector has been revealed to be an ineffective control
method for virus with the whitefly as a vector. Among
alternative control methods, there are some culture
practices such as the use of non-infected propagation
material and the use of cultivars genetically resistant to
the virus. In both cases a specific, sensitive and fast
detection method is needed.
There are several detection methods of plant viruses;
those based on serological techniques are the most
widespread. However, to use these serological methods
the knowledge of the specific virus antibodies is required.
The antibodies for CVYV virus are not yet known, probably
because of the difficulty of purification of viral particles.
Hybridisation-based technology constitutes an alternative
method to the serological one. Molecular hybridisation
implies the preparation of a genetic construct that
contains a nucleotide sequence homologous to the virus
genome, which is used to synthesize the probes. The
complete sequence of CVYV geno me is still unknown.
Molecular hybridisation as virus detection method has
been widely used, in particular detection by dot-blot
hybridisation of plant nucleic acid extracts applied onto
nylon membranes. Recently an easier and simpler
hybridisation technique in tissue-prints has been

developed. The goal of the present invention is the
achievement of a detection method for CVYV by means of
hybridisation-based technology. The method can be used
with both plant nucleic acid extracts and tissue-prints.
Preparation of a genetic construct that contai ns a fragment
of the CVYV-AlLM geno me was the first step. CVYV-AILM is
the viral isolate infecting a melon plant from Almeria. The
oligonucleotide primers MA162 and MA163 were used for
the c~oning of a ONA fragment complementary (cONA) to
the V1rus geno me. As template fot the cONA synthesis, a
total RNA extract of a CVYV-AlLM infected plant was used.
The plasmid containing this insert has beeri called
pLMCVYV.
Complementary RNA (cRNA) probes were synthesised form
the pLMCVYV plasmid, cRNA probes were used as they have
an improved sensitivity and specificity compared with other
type of probes. cRNA was prepared according to standard·
protocols for in vitro transcription.
The dot-blot hybridisation of plant nucleic acid extracts
was performed applying one ml of total RNA plant extracts
onto a nylon membrane positively charged, nucleic acids
were fixed to the membrane using a ultraviolet crosslinker.
Next, membrane was subjected to standard procedures for
prehybridisation, hybridisation with the· probe prepared as
aboye described, and washes. Final detection of the probe
was done by chemiluminiscence.
The tissue-prints for hybridisation came from the stems,
petioles· and major leaf veins that were sectioned with a
razor blade. To avoid cross-contaminations, each section
was prepared with a different and sterile blade. Sections so
prepared were immediately applied onto a nylon membrane
positively charged until the exudate was absorbed. Once
prints were performed, membranes were maintained at
room temperature until dried. The rest of the process is as
described for hybridisation of plant nucleic acid extracts.
This d~t~ction method showed specificity for CVYV, being
the mlmmum amount of virus RNA that can be detected
using this method of 6 pg.

Innovative aspects & Competitive advantages
Obtention of a cONA to the genomic CVYV RNA and its use
in a hybridisation-based technique for the virus detection
in particular, for detection in tissue prints. '
Specificity, sensitivity, low cost and speed of the CVYV
detection method.
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fV1ustard oils with high oleic and/or lovv
linotenic acid content

Abstract
Ethiopian mustard (Brassica carinata) lines with improved
seed oil composition have been developed by
conventional, non-transgenic procedures by the Institute
for Sustainable Agriculture (CSIC). The lines produce oils
with high oleic (>80%) and/or low linolenic acid content
«5%), of great value for food and non-food (bio-fuels,
bio-lubricants, deep-frying, etc.) applications. Ethiopian
mustard with particular oil profile can be produced in
typical canola areas without isolation. Collaboration
sought is financial resources for further research and
licence contract with oil industries.

Description
Ethiopian mustard (BrassiCcl carinata) is an annual oils.eed
crop closely related to rapeseed, but it exhibits a better
adaptation to agro-ecological conditions of Southern
Europe and other semiarid areas. Naturally occurring
Ethiopian mustard forms produce a seed oil rich in erucic
acid (>40%), which is toxic for human food and animal
feed. The elimination of erucic acid by plant breeding
resulted in a seed oil poor in monounsaturated oleic acid
«35%) and rich in polyunsaturated iatty acids (>35%
linoleic, >20% linolenic acid). The high degree of
polyunsaturation determines a very low oxidative
stability, which represent a serious limitation for its
commercial use. Through conventional breeding
procedures, without producing transgenic plants, the
Institute for Sustainable Agriculture has developed
Ethiopian mustard lines that produce novel seed oil
types. One of them is characterized by a high linoleic
acid content (>45%) and a low linolenic acid content
«5%). This oil combines an optimal nutritional value
with an improved oxidative stability. A second oil type
possesses a very high concentration of monounsaturated

oleic acid (>80%) and a low concentration of linolenic acid
«5%). The main characteristic of this oil is an exceptional
oxidative stability coupled with an excellent nutritional
value, having therefore a number of applications in both
food and non-food applications, for example in the fields
of bio-fuels and bio-lubricants. Since Ethiopian mustard is
a crop very similar to rapeseed/canola, but their
crossability is very low, it can be used for producing
particular oil types in traditicnal areas of rapeseed/canola
cultivation without need for isolation. Also, Ethiopian
mustard is an optimal crop for producing specialty oils in
semiarid regions of Southern Europe.

Innovative aspects &Competitive advantages
No other low linolenic or high oleico/low linolenic acid
Ethiopian mustard lines have been developed to date.
Two main advantages in comparison with similar oil types
in rapeseed/canola can be cited: .
1) Ethiopian mustard is better adapted to semiarid
conditions, as for example in Southern Europe, and
2) it is possible to produce particular oil types in
traditional areas of rapeseed/canola cultivation, as the rate
of crossability between both species is very low.

Current stage of development
Available for demonstration.

InteUectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Further research and/or development support / Licence
agreement.
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Lactase hydrolysis vvith irnmobilized
thermaresistant lactase and its obtention
method

Abstract
Spanish public research institution has designed a
procedure for the production of the beta-galactosidase
from Thermus sp. T2 fused with an II'IIAC domain
consisting in a poly-His tagged in the N-terminal region
of the protein, that make possible its purification and
immobilization without loosing its thermoresistant
hydrolytic power, potentially useful to milk indus~ry

simultaneously with thermic treatments. We look for dalry
or biomedical enterprises for licence agreement or
technical support.

Description .
To avoid the presence of other enzymes as contammants,
such as proteases, that may have asevere impact on the
stability of the enzyme leading to undesirable cha~g~s in
dairy products during storage, and to produce lt ln a
mesophile to reduce industrial productions cost, a
purifying system was previously ap~l~ed to o~erproduce

the b-galactbsidase of the thermophlllc bactena Thermus
sp. strain T2 in a mesophile, which retains the
biochemical properties of the native enzyme and can be
purified in a single chromatographic step. To improve the
potential biotechnological applications on agrofood
industry of the b-galactosidase from Thermus sp. T2, .and
to apply other purification possibilities used in prevlOus
studies for other proteins we decided to create a new
quimeric poly-His tagged b-galactosidase protein, which
could facilitate the purification of the enzyme by metal­
chelate chromatographic techniques. The use of
immobilized metal-ion affinity chromatography (IMAC) to
purify proteins fUced with poly-His tags is. becoming
increasingly popular as a tool for th:. sImple and
inexpensive production of large quantlties of. pure
industrial enzyme and pure enzymes for molecular blOl.ogy
studies. In most cases, the insertion at the termmal
amino or carboxy positions of a small tag of six histidi.ne
residues hardly modifies the activity-stability properties
of an enzyme. The usual protoc.ol of pu~fication for .so
tagged enzymes is based on theH adso.rption, along wlth
many other host proteins, on commercJal s~pports. Then,
natural proteins (that usually ads~rb less ln~ens~ly than
fused proteins) are adsorbed by usmg a gradlent or step­
wise elution system. Finally, poly-His tagged enzymes are

eluted with high purification yields by using more drastic
conditions, although in some cases there are so me traces
of contaminants. This stronger adsorption of the tagged
proteins compared to that natural ones might be a
consequence of probable differences in the exact
mechanism of adsorption. This may permit the development
of new purification protocols including a highly selective
adsorption of the target protein on tailor-made chelating
supports. Commercial chelating supports usually contain
about 40 mmol of chelating groups per ml of support,
attached to the support through medium or long spacer
arms (7 or 12 carbon atoms). In this way, several weak
specific (chelate) and non-specific (ionic hydrophobic)
interactions between natural proteins and rhe supports may
be occur. These supports were previously developed for
IMAC of natural proteins. In that case, the requirements
were different from the objective of selective adsorption:
this first version of commercial chelating supports was
designed to provide supports able to adsorb moss proteins.
Now, when trying Oto perform selective adsorptionof poly­
his tagged proteins, such versions of commercial supports
may be not the best choice. It may be expected that a
poly-His tag could be able to promote a strong adsorption
to tagged proteins by interacting with only one chelate
moiety. Therefore, it may be assumed that chelating
supports thért were unable to promote multipoint
interactions with proteins could be much more suitable for
selectively adsorb the tagged proteins. It has been shown
that similar adsorption between isolated histidine residues
in natural proteins and single chelate moieties on the
supports are very weak. The bgaA gene of the bacteria
Thermus sp. Strain T2 encoding a b-galactosidase An active
chimeric thermostable b-galactosidase was constructed by
fusing the BgaA protein from Thermus sp. Strain T2 to a
poly-His tagged in the N-terminal region of the protein,
and expressed in its active form in a mesophile.
Biochemical analyses showed that the tag did not alter
maturation of the chimeric poly-His b-galactosidase (IMAC­
Bga), that undergoes a complex pos-translational
processing from an inactive monomeric precursor to the
active heterodimeric enzyme. This enzyme has been used as
a model to develop a novel and very simple procedure for
one-step purification of poly-Histidine proteins via
immobilised metal-ion affinity chromatography on tailor­
made supports. It was intended to improve the selectivity
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Nevv IIH5F" transcription factors and their
utilization in transgenic plants

Abstract
A Spanish Research Centre has identified and cloned a
new HSF (Heat Stress Transcription Factor). Such HSF has
unique characteristics that allow using it for producing
transgenic plants, which specifically, and simultaneously,
over express the HSF target genes (including embryonic
sHSPs: Small Heat Stress Proteins). This would be useful
for seed improvement biotechnology (of vigour, stress­
tolerance, etc.) We look for biotechnology enterprises for
license agreement.

Description
The new HSF (Heat Stress Transcription Factor), HaHSF9,
presents unique characteristies such as protein expression
limited to the embryonic stage of seeds and its eapaeity
of transcriptional activation.
These two properties allow the use of this factor as an
ideal tool for producing transgenic plants that specifically
over express the genes regulated by this factor. Among
other genes, the embryoni¿ sHSP (small Heat Stress
Proteins) genes are regulated by this factor. The presence
of the sHSP genes are correlated to stress toleranee,
repair of damages- caused by stress in the seeds, and the
seed vigour.
The ectopic over-expression of this factor HSF in
transgenic plants, allows the simultaneous over­
expression of different embryonie sHSP and other related
genes, making possible a gain of function and seed
improvement.
The HSFs are used to achieve gain of function in
transgenic plants by means of their over-expression in
seeds andjor ectopic (constitutive o inducible). The use
of the HSFs comprises the following steps:
a) Construction of a ehimeric gene adding the SHF
sequen ces, especially HaHSFA9, to a primer and to other
proper reguLatory sequences, dependi ng on the type of
desired over-expression.
b) Introduction of the chimeric gene into the pLant
(using Agrobacterium)
e) Evaluation, in transgenic pLants, of the expression of
the HSF factor and the expression of the genes regulated
by that HSF (especially the sHSP which are usually
expressed ín seeds).
The gain of function by means of these transcriptional
factors HSF, could improve several seed properties sueh
their germination capacity, their stress toleranee, etc.,

due to the over-expression of the activated genes by these
transcriptional factors HSF.
In order to achieve a gain of function andjor to promote
the expression of genes, it is also possible to use ehimerie
HSF faetors that include partially sequences and
eharacteristics of the HaHSFA9 factor (native or modified
sequences). Likewise, recombinant HSF factors can be used
for the same propose.
These HSF factors can come from any transgenic plant
(mono or di-cotyledon plants).

Innovative aspects & Competitive advantages
The identification of a transcription factor that is
specifically involved in the activatíon of embryonic sHSP
genes, allows the SIMULTANEOUS over-expression, and gain
of function, of such sHSPs in transgenic plants. We do not
know of other factors that would produce similar effects.
The simultaneous over-expression of several embryonie
sHSPs would improve the effect of gain of function
(tolerance to water-stress) obtained until the moment
using a single sHSP O, The improvement would be a~ mueh
quantitative: greater effects produced when combining
several sHSPs that are expressed at high levels by means of
the transcriptional activation by a very specific HSF
(HaHSFA9 or its functional equivalent); as qualitative: the
different sHSPs activated by the HSF can have different
functions, as it is deduced from correlations between the
expression of the embryonic sHSPs and various phenotypes
of interest in the improvement of seeds (tolerance to
stress, vigour, etc). The activation-specificity of the used
HSF would not produce negative effects to the development
and growth of the transgenic plants. We have verified this
with experiments performed since our patent application.
The activation of other probable target genes for the HSF
(HSPs of other families: as HSP70, HSP90 etc) could
complement the effects of the embryonic sHSPs.
The alternative possibilities to improve the gain of functíon
of the embryonic sHSPs are very limited. The sexual
crossing of different transgenic lines that over-express
sHSPs (initially one in eaeh line) is the only feasible
possibility. However, this would be technically more
complicated, and the possibilities of success are smaller, as
they depend on the availability of cloned sHSPs, their
appropriate election and combination, etc.
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Recombinant bovine pepsin and pepsinogen
produced in prokaryotic and eukaryotic cells

Abstract
A Spanish Public Research Institution is offering licences
recombinant bovine pepsin codified by a synthetic gene
for bovine pepsinogen, expressible in various organisms.
The resulting enzyme can be used for manufacturing
cured cheese varieties, for the generation of bioactive
peptides from various proteins or as a general purpose
protease. Thus the use of animal tissues is avoided. A
biotechnological company is required to licence or to
collaborate to reach commercial production levels.

Description
A complete cONA version of the bovine pepsinogen gene
has been constructed, with the exception of the original
signal peptide. Two different cONA clones, coming from
different bovine cONA libraries, as well a synthetic
sequen ces added to the 5' end of some oligonucleotides,
have been used for this .construction. This gene, cloned in
appropriate vectors has been expressed in both
Saccharomyces cerevisiéE and Escherichia cali, thus
allowing the production of pepsinogen. This pepsinogen
can be activated by acidificatian af the medium, thus
rendering active pepsin. The enzyme can be purified fmm
the growth medium, in the case of the expression in
Saccharomyces cerevisiéE or by breaking the cells, for the
enzyme produced in Es<:herichia colí. The possible
applications of recombinant bovine pepsinogen and
pepsin include their use for the manufacture of cured
cheese varieties in combination with recombinant
chymosin. This could help to the acceleration and
improvement of cheese maturation as compared to those
made by using reconibinarlt chymosin exclusively.
However, in contrast to the use of natural bovine pepsin
coming from the abomasum of cows, the use of the
recombinant enzyme is safer than the use of some animal
tissues, specially in relation to the possible presence of
prions.
On the other side it is known that the action of bovine
pepsin on certain proteins; for example on caseins or
casein macropeptide (resulting from the action of
chymosin on casein), can result on the release of several
peptides with biological activities potentially useful for
the elaboration of functional foods. Similar to the aboye

situation, the use of recombinant pepsin allows working
with safer and pure enzymes
Recombiant bovine pepsine can also be used as a general
purpose protease.

Innovative aspects & Competitive advantages
The main advantage of this invention is that it allows the
production of bovine pepsinogen and pepsin in
microorganisms by the use of recombinant ONA technology.
In this way, any risk related to infectious diseases
transmitted by animal tissues is avoided. The enzyme can
be used for the manufacture of cured cheese varieties, in
combination with bovine chymosin, as well as for the
production of bioactive peptides or as a general purpose
protease.
None of the cONA clones available at the beginning of this
work contained the complete bovine pepsinogen coding
sequen ce. Site directed mutagenesis and synthetic
sequences have been used in order to create a complete
copy of the gene.
it would be possible to prepare mixtures of recombinant
chymosin and pepsin; specially designed in order to
accelerate maturation of some specific cured cheese
varieties.
In this w'ay the advantages of chymosin and pepsin would
be simultaneously exploited by avoiding the problems
assl3ciated to the use of some animal tissues for food
production.
The facility of purification may constitute an advantae, not
only for cheese-making, but also for the use of the enzyme
for the production of bioactive peptides or as a general
purpose protease.

Current stage of development
Oevelopment phase.

Intellectual Property Rights
Patent applied for but not yet granted.

Collaboration sought
Further research and/or development support / Licence
agreement.
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f'-lev~ [~a+/H+ exchanger inhrbftor peptide
(PINHE) and its applicatfons.

SUMMARY
Three spanish research public institutions have developed a peptide (PINHE) that acts as a
physiological inhibitor of eukaryotic Na+/H+ exchanger. It can be used for several
pathologies as in cardiovascular diseases, kidney, brain, metabolical disorders, tumoral cell
proliferation, HCL hyperproduction, ischaemia, also as a contraceptive in male mammals,
antibiotic, inmunomodulator agent, and salt-stress modulator in plants. It is sought license
agreement and financial support for development.

TECHNOLOGY DESCRIPTION
The invention show here describes a peptide (PINHE) derived from H7 halocin, with a low
molecular weight and defined by its aminoacidic sequence or other analogue, and that acts
as a natural-origin physiological inhibitor of Na+/H+ exchanger (NHE) in eukaryots. PINHE is
obtained and purified after fractioning (including cold acetone precipitation) of the
supernatant from a culture of the haloarchaea Haloferax gibonsii alicante SPH7. This
haloarchaea produces PINHE in a natural way. PINHE can also be artificially sintetisize or
modify, c10ned or expressed using genetic engineering techniques based in its aminoacidic
sequence. PINHE is estable atld active in a wide range of saline concentration, temperature,
and pH. It is also trypsin resistant and pronase sensitive. It can be Iyophillized and
reconstituted without activity loss. The use of this NHE inhibitor peptide or its
pharmacological accepted derived salts, in the development of a pharmacological
composition, is another additional subject of this invention. Several uses and applications
can be derived from its reversible action as a eukaryal Na+/H+ exchanger inhibitor and its
derived salts. These uses are: (1) Treatmentor profilasis of pathologies in mammals, human
beings preferently, caused by the hyperactivity or an ab[lormal activity of NHE as for
example: cardiovascular diseases (high blood presure, -myocardium infract, arrhythmias,
heart-attack, etc.), brain diseases (brain infarct, stroke, brain edema, etc.) renal diseases
(renal faillure), metabolic disorders and diseases (diabetes mellitus, hyperlipidemias etc.),
diseases caused by hyperproduction of chloridic acid in gastric mucosa, diseases caused by
epithelial transport alterations, diseases caused by alteration of cellular volume, pathological
cell -proliferative processes (cancer, tumoral growth, fibrosis, etc.), alteration caused by an
excesive activity of the inmune system (inflamation, hypersensibility), (2) other pathologies or
diseases that develop an ischemic process and post-ischaemia perfusion injury due to
hyperactivity of NHE, among others are: ischaemia by primary or secondary vascular
alterations in different tissues or organs, by post-infarct-reperfusion, by organ or tissue
transplantation, by cardiatic or vascular surgery, by ischaemia in physiological situation
produced by physical exercise, pregnancy, childbirth, menstruation, etc., by traumatic injuries
or any other pathology that implies tissular hypoperfusion (hemorragic shock, termal shock,
neurogenic shock, etc.) and in any other surgery procedure in general, (3) also as a
contraceptive in male mammals, antibiotic or inmunomodulator agent and in any field as
modulator in plants saline-stress.

1
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Biological containment system for
genetically engineered microorganisms

Abstract
A Spanish public research centre has studied the use of
cytotoxic phosphotransferases (zeta proteins) to
effectively kill i) the released genetically engineered
microorganisms (GEMs) or to limit the function of the
released GEMs in a controlled manner, ii) the GEMs that
underwent an undesirable development, and iii) the GEMs
that have lost their extrachromosomal elemento A
biotechnology company is sought for license agreement.

Description
This invention relates to a method of conditionally
controlling the survivability of a recombinant microbial
cell population, providing in the cells genes coding for
two related zeta cytotoxic polypeptides
(phosphotransferases), and their corresponding antitoxins
(epsílon or epsilon-like proteins) that by binding to the
cytotoxic proteins inhibit the toxic effect hereof. The
cítotoxic genes are operably linked to a gene whose
product binds to a regulatable DNA sequen ce, and a
regulatable regulatory DNA sequence is conditionally
controlling the expression of the antitoxin polypeptides.
In the present context, the expression "conditionally
controlling" refers to a construction of the microbial cell
which permits that the genes coding for the cytotoxic
polypetides can be expressed under certain pre­
determined environmental conditions whereas under
other conditions, the genes are not expressed. Hence, the
survivability of the microbial cells can be made
dependent on certain pre-selected conditions. A
regulatable regulatory DNA sequence is operably fused to
the 5" regíon of the genes coding for the cytotoxíc
polypeptides. In accordance with the invention, such a
regulatory sequence can be one with which one of the
genes coding for the cytotoxic polypetides is naturally
associated (sequencé of omega binding site) or it can be
a sequence with which the genes are not naturally
associated. As defined herein the negatively functioning
regulatory DNA sequences may indicate a DNA sequence
which directly regulates the expression of the genes
coding for the cytotoxic polypeptides at the level of
transcription.
Factors regulating the activity of the promoter as defined
aboye may be selected from a variety of factors. In
accordance with the invention, advantageous promoter
regulating factors, thus would control the expression of

the genes encoding the cytotoxic polypeptides and may be
determined by the physiological state, environment of the
cells and/or by an inducible event promoted by an
extrachromosomal elemento In the present context, the
term "physiological state of the cells" denotes the presence
or absence of a certain chemical substance in the
environment such as the fermentation medium in which the
cell is propagated, that is not present in a second
environment to which the cell is released, or when a factor
required for the growth or survival of the cell is no lonoer
present, or the factor is bne which, when it is depleted- or
exhausted from an environment of the cell, has the desired
effect, viz. that tne gene is expressed.

Innovative aspects & Competitive advantages
The phosphotrasferases (zeta family of polypeptides) in the
absence ofthe anti-phosphotrasferases (epsilon fa~ily of
polypeptides) from Gram-positive bacteria induce the
"viable but non-culturable state" of the cell, namely a
long-lived phosphotrasferase toxic protein (275 to 295
amino acids long polypeptide) that interacts with a labile
small anti-phosphotrasferase (85 to 95 ami no acids long
polypeptide) that antagonizes the toxic effect of the first
(antitoxin). The labile antitoxin is degraded by a specific
bacterial protease. In this programmed cell death systems,
a plasmid-borne phosphotrasferase stabilizes the
inheritance of both theta and sigma· type replicons of all
Gram-positive bacteria in which the genes are expressed.
The phosphotrasferase cell killing functions defined herein
may also be referred to as cytotoxic polypeptide, which
phosphorilates a protein essential for bacterial duplication,
and the anti-phosphotrasferase as antitoxin.
The present invention relates to the use of related zeta
cytotoxins that show a loss of bacterial growth of 6 orders
of magnitud each system (bacteriolytic effect) in the
absence of their respective antitoxins. As defined herein
they provide an active biological containment.

Current stage of development
Available for demonstration.

Intellectual Property Rights
Patent appLied for but not yet granted.
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