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Is there skeletal muscle fiber loss with age in 
humans and animals? 
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A partial list of mechanisms/consequences of sarcopenia. 
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Mitochondrial	
  apopto&c	
  signaling	
  is	
  
elevated	
  in	
  rat	
  gastrocnemius	
  muscle	
  
at	
  advanced	
  age,	
  likely	
  contribu+ng	
  
to	
  the	
  age-­‐related	
  muscle	
  loss.	
  
Ac+va+on	
  of	
  mitochondrial	
  apopto+c	
  
signaling	
  may	
  be	
  due	
  to	
  modifica+on	
  
of	
  the	
  Bcl-­‐2	
  proteins	
  paKern	
  of	
  
expression,	
  possibly	
  supported	
  by	
  
enhanced	
  levels	
  of	
  oxida+ve	
  and	
  
nitrosa+ve	
  stress.	
  



This	
  study	
  shows	
  for	
  the	
  first	
  &me	
  that	
  apopto&c	
  signaling	
  is	
  correlated	
  with	
  
indices	
  of	
  sarcopenia	
  (i.e.,	
  decreased	
  muscle	
  mass	
  and	
  func&on)	
  in	
  a	
  cohort	
  of	
  
rela&vely	
  healthy,	
  community-­‐dwelling	
  older	
  persons.	
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Oxida&ve	
  damage,	
  mtDNA	
  dele&ons,	
  and	
  ETC	
  	
  abnormali&es	
  are	
  co-­‐
localized	
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  single	
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  exhibit	
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conclusion 



Statistic analysis of the volume occupied by the skeletal muscle mitochondria 

mitochondria-targeted antioxidant SkQ1[10-(6'-plastoquinonyl) decyltriphenylphosphonium] 



3 mo.                                  24mo                    24mo. with SkQ1 

A fragment of the muscle fiber from a 24‐
month‐old Wistar rat treated with SkQ1.  
Subsarcolemmal population  
of mitochondria (1)  
interfibrillar stretched mitochondria (2). 
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The data show that resveratrol supplementation improved muscle mass during reloading 
after hindlimb suspension. Although resveratrol did not prevent fiber atrophy during the 
period of disuse, it increased the fiber cross sectional area of type IIA and IIB fibers in 
response to reloading.  

APOPTOTIC SIGNALLING 



O2‾ levels in aging skeletal muscle, by histological DHE examination 
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Pellegrino M et al. 

The impact of mechanical ventilation and antioxidant administration (Trolox) on 
cross-sectional areas (CSA) of different muscle fibres (type I, IIa and IIb/x) 





Alterations of redox  homeostasis through muscles, species and models 
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