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CHANGES IN BODY COMPOSITION  
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EFFECTS OF EXERCISE AND 
BED REST ON 

POSTPRANDIAL ANABOLIC 
EFFICIENCY 



AJPENDO 1995; AJPENDO 1997; Diabetes 1999 

NUTRITION AND POST-EXERCISE MUSCLE ANABOLISM  
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The rates of post-prandial amino 
acid deposition into body protein 
is greatly accelerated after 
resistance exercise. 



RESISTANCE TRAINING TO COUNTERACT THE CATABOLISM OF 
A LOW-PROTEIN DIET IN PATIENTS WITH CHRONIC RENAL INSUFFICIENCY

Castaneda et al., Ann Intern Med 2001

26 OLDER PATIENTS (ABOUT 65 YR) WITH MODERATE RENAL INSUFFICIENCY WHO HAD ACHIEVED
STABILIZATION ON A LOW-PROTEIN DIET (0.6 G/KG/DAY) WERE RANDOMLY ASSIGNED 

TO RESISTANCE EXERCISE TRAINING OR NO INTERVENTION FOR 12 WEEKS.
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SHORT-TERM BED REST IMPAIRS AMINO ACID-INDUCED 
PROTEIN ANABOLISM IN HUMANS 

Biolo et al., J Physiol 2004 

The rates of post-prandial amino acid deposition into body protein is 
impaired in bed rest conditions. 



EFFECTS OF AMINO ACID INFUSION  
ON SKELETAL MUSCLE PROTEIN BALANCE 

IN SEVERELY BURNED PATIENTS 
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Adjus&ng	
   for	
   covariates	
   (age	
   at	
   inclusion,	
   BMI	
   at	
  
inclusion,	
   and	
   BMD	
   of	
   the	
   femoral	
   neck	
   at	
   inclusion)	
   a	
  
significant	
  (P	
  <	
  0.05)	
  difference	
  was	
  seen	
  in	
  the	
  response	
  
to	
  training	
  between	
  the	
  two	
  groups.	
  

Strength	
   improvements	
   from	
   6	
   to	
   24	
   wk,	
   a	
   significant	
  
difference	
   was	
   apparent	
   between	
   groups:	
   nutrient	
  
group,	
  9±3%	
  vs.	
  control,	
  1±2%	
  (P	
  <	
  0.05).	
  







 Long-term Bed-rest 
WISE 2005 (Women International Space Simulation for Exploration) ESA/CNES/NASA/CSA 

Toulouse France  
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Bed rest effect: p = 0.01; bed rest × diet interaction: p = 0.01 (repeated measures ANCOVA) 
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Rate of glucose disappearance during euglycemic hyperinsulinemic clamp  
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PROTEIN KINETICS IN 
RELATION TO ENERGY 

AVAILABILTY 
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Changes in fat-free mass 
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P < 0.01 
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RELATIONSHIP BETWEEN CHANGES IN FAT AND LEAN 
MASS IN BED REST STUDIES (1-17 weeks) AT POSITIVE 

ENERGY BALANCE 
(a) Lovejoy et al., Am J Physiol 1999; (b) Shackelford et al., J Appl Physiol 2004 ; (c) Scheld et al., Clin Chem 2001; (d) NNEB; (e) Krebs et al., 
Aviat Space Environ Med 1990 ; (f) Gretebeck et al., J Appl Physiol 1995 ; (g) Stein et al., Am J Physiol 1999; (h) Ferrando et al., Am J Physiol 
1996; (i) PEB ; (j) Barbe et al., J Appl Physiol 1999 ; (k) Blanc et al., Am J Physiol Regul Integr Comp Physiol 2000. 
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BODY WEIGHT AND COMPOSITION 

Clinica Medica – University of Trieste 



Zamboni et al., Nutrition, Metabolism & Cardiovascular Diseases 2008 

Inter-relationships between adipose tissue and muscle 
A mechanism leading to sarcopenic obesity 

(Ageing, Critical illness, Chronic inflammatory diseases, Cancer) 
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Inactivity Amplifies the Catabolic Response of 
Skeletal Muscle to Cortisol

Ferrando et al., J Clin Endocrinol & Metab, 1999
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Whole body protein kinetics 
Inflammatory markers 
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ENERGY INTAKE 
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CHANGES IN FAT MASS (DXA) 

DURING THE 14-DAY EXPERIMENTAL PERIODS 
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SUMMARY 

1.  Inactivity impairs amino acid-induced protein 
anabolism.  

2.  Physical activity enhances anabolic utilization of amino 
acids. 

3.  High protein-BCAA intake decreases inactivity- 
mediated loss of lean body and myocardial mass as well 
as prevents inactivity-mediated insulin resistance. 

4.  Overfeeding and underfeeding accelerate inactivity-
mediated muscle atrophy. 


