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Vicious Cycle of Vicious Cycle of SarcopeniaSarcopenia
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Muscle recovery following Muscle recovery following cardiotoxincardiotoxin
exposureexposure

Garry DJ et al PNAS 97: 5416-21, 2000
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Zoico et al (2002). Nutrition Reviews 60: 39-51
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The Interplay Between Chronic The Interplay Between Chronic 
Inflammation & Acute Phase ResponseInflammation & Acute Phase Response

As yet there is no As yet there is no 
data that data that 
demonstrates demonstrates 
whether whether 
supplemental supplemental 
protein ingestion, protein ingestion, 
following following 
eccentric exercise eccentric exercise 
is able to is able to 
favourably impact favourably impact 
on the chronic and on the chronic and 
acuteacute--phase phase 1616
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* denotes a significant difference (P<0.05)  in the Placebo group between the pre and 2hr time point.
 ̂denotes a significant difference (P<0.05) between the Placebo and BLG group at the 2hr time point.

# denotes a significant difference (P<0.05) in the BLG group between the pre and 2hr time potnt.
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Myogenic Regulatory Factors (Myogenic Regulatory Factors (MRFsMRFs) & ) & 
Growth Factors Growth Factors 

Charge & Rudnicki. Physiol. Rev. 84: 209-38, 2004.
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Myogenic Factors and Dairy ProteinMyogenic Factors and Dairy Protein
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Muscle BiopsiesMuscle Biopsies

2323

1. Reductions in satellite cell number1. Reductions in satellite cell number

Kadi et al, Muscle & Nerve 29: 120-27, 2004 
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2. Reduced Proliferative Potential2. Reduced Proliferative Potential

Bortoli et al Gene 321; 145-154, 2003.
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Acute Acute MyoDMyoD Response in Older Response in Older 
HumansHumans

Hameed et al. J. Physiol. 547: 247-54, 2002.
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Genetic basis of impaired proliferation is Genetic basis of impaired proliferation is 
poorly understoodpoorly understood

Bortoli et al. Gene 321; 145-154, 2003.

2727

Protein Synthesis Protein Synthesis –– PostPost--ExerciseExercise

Sheffield-Moore et al. Am. J. Physiol. Endo. Metab. 287:E513-E522, 2004 2828

Protein Breakdown Protein Breakdown –– PostPost--ExerciseExercise

Sheffield-Moore et al. Am. J. Physiol. Endo. Metab. 287:E513-E522, 2004

2929

Muscle Atrophy Gene Muscle Atrophy Gene -- MyostatinMyostatin

Shuelke et al. New Eng J. Med. 350; 2682-88, 2004
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MyostatinMyostatin FunctionFunction

McNally New Eng J Med 350: 2642-43, 2004
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MyostatinMyostatin mRNA response to resistance mRNA response to resistance 
exerciseexercise
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AtrogenicAtrogenic PathwayPathway
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Strength Gains in 12 WeeksStrength Gains in 12 Weeks

Farnfield et al, Unpublished Data
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Exercise training in the very old: 85+yrsExercise training in the very old: 85+yrs

Fiatrone MA et al New Eng. J. Med. 330: 1769-75, 1994 3636
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Leucine ComparisonsLeucine Comparisons

Protein SourceProtein Source Leucine (mg/g protein)Leucine (mg/g protein)
bb--LactoglobulinLactoglobulin 136136
lactalbuminlactalbumin 104104
BSABSA 104104
ImmunoglobulinsImmunoglobulins 9696
GMPGMP 170170
LactoferrinLactoferrin 106106
CaseinCasein 9595

Harper WJ, 2000 3838

Fast versus slowFast versus slow
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Older males Older males –– Impact of TimingImpact of Timing

Immediate

2hours after

Esmark et al. J. Physiol. 535: 301-311, 2001 4040

Changes in Muscle CharacteristicsChanges in Muscle Characteristics

Esmark et al. J. Physiol. 535: 301-311, 2001
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In young males?In young males?

Burke et al. Int. J. Sport Nutr. Exerc. Metab. 11: 349-64, 2001 4242

In bodybuilders…In bodybuilders…
The effect of VP2 whey isolate, The effect of VP2 whey isolate, micronizedmicronized creatine and resistance creatine and resistance 

training on fibre characteristics, strength and body compositiontraining on fibre characteristics, strength and body composition
11 week intervention in resistance-
trained men.

Strength gains (1RM max)
Creatine/carbohydate 284%
Whey isolate                308%
Creatine/Whey isolate   371%

versus placebo

Type 2 muscle fibre area
Creatine/carbohydate 793%

Whey isolate                543%
Creatine/Whey isolate   1230%

versus placebo

Cribb et al 2003 Experimental 
Biology meeting
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THAT’S IT FOLKS!!THAT’S IT FOLKS!!
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