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Key Objectives 

• Understand the physiology of muscle loss (sarcopenia) 

• Mechanisms of muscle hypertrophy 

 

• Reasons for;  

– Accelerated muscle loss in ageing 

– Diminished regain and repair 

 

• Current best advice 

– Exercise  

– Dietary  

– Supplementation 



Sarcopenia 

• Sarco – flesh;  

• penia - deficiency 
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Changes in Body Composition with Age 
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Its not just a matter of mass 





Smaller, fattier and stiffer 

25 year old man 

65 year old man 
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Muscle Characteristics 

• Type 1 Muscle Fibres 

 - Slow twitch 

 - Little change in number 

 - large decline in oxidative 
capacity 

 

 

 

• Type 2 Muscle Fibres 

– Fast Twitch 

– 25% + loss 

– Residual fast twitch are ‘faster’ 

 



What this means for weekend 
warriors.. 

• At any given level of exercise 

– INCREASED Glycolysis (Inc Anaerobic) 

– DECREASED Lipid (and Carbohydrate) oxidation 

– GREATER Lactate generation 

– INCREASED rate of fatigue 





Muscle Loss in Elderly 
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Fulop et al, Biogerontology, 2010 (11): 547-563 

Biology of muscle loss 



Multiple Mechanisms 
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Remarkable Capacity for Adult 
Regeneration 



Building Muscle is a Complex 
Process 
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Partridge T et al, 2005 
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Satellite Cell Function 

Quiescent Satellite Cell 
Basal Lamina 

Plasma Membrane Myotrauma 

Release of inflammatory markers activates satellite cells Satellite cells progress through the cell cycle to grow and 
separate to form two daughter cells 
Satellite cells either return to quiescence to replenish the  
satellite cell pool or commit to differentiate 
Myoblasts fuse together to repair myotrauma Subsequent myoblast fusion causes myofibre hypertrophy Myoblasts fuse together to form new myotubes 

Myofibre 





Mann et al. Skeletal Muscle 2011 1:21   



Muscle  - Protein Balance 
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Hormones 



Optimal Exercise for Muscle 
Mass/strength Retention 

1. Can gains be made 

 

• Men 60-72 (12 weeks) : 107-226% increased (Fontera 
et al, 1988) 

• Women 64-86 (12 weeks): 28-115% increase (Charette 
et al, 1991) 

• Women & Men 86-96 (8 weeks): 174% increase 
(Fiatarone et al, 1990) 
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F. Intensity. T. T 

• Avoid max lifts initially 

• Use 12 to 15 reps initially 

– 3 sets (1-2minutes rest per set) 

 

• Increase weight after 2 weeks 

– Use 6 – 8 reps 

– Progress gradually 

 

• Work larger muscle groups first 

 



More INTENSITY 
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Power and Speed 



A happy medium – Power & Velocity 





Exercise Activation of Protein 
Synthesis 

Rasmussen BB et al. J. Appl. Physiol. 88:386-92, 2000 
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Exercise & Dietary Protein - COMBINED 

32 32 

Exercise   Protein 
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LEUCINE PROTEIN SOURCE 

10% Milk protein 

8.5% Egg protein 

7% Wheat protein 

8% Soy protein isolate 

8% Muscle protein 

14% Whey protein 
isolate 

15% 

18% 

18% 

20% 

21% 

26% 

BCAA 

34 



How much – in older men? 

Pre 2hr Post 4hr Post
0

5

10

15

20

25

30

35

40

45

50

55
Placebo

10g

20g

30g

40g

*

**

***

p<0.05

p
-p

7
0
S

6
K

 (
T

h
r3

8
9
)

F
o

ld
 C

h
a
n

g
e

Markworth et al, Unpublished data, 2010. 



But does it work…. 
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Meal Planning – Balanced Protein 
Intake 

Paddon-Jones & Rasmussen: Dietary protein recommendations and the prevention of sarcopenia: 

Protein, amino acid metabolism and therapy. Curr Opin Clin Nutr Metab Care 2009: 12(1): 86-90. 

 



To Summarise 

• Its NOT just about muscle loss 

 

• Muscle function is impaired 

 

• Aerobic Exercise -      glycogen depletion 

 

• Strength Exercise -     protein synthesis in muscle 

• Protein Ingestion -  protein synthesis 

 

• Exercise + Protein =        Protein synthesis 
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