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ORAL ADMINISTRATION OF AMINO ACIDIC SUPPLEMENTS IMPROVE PROTEIN AND ENERGY PROFILES IN SKELETAL MUSCLE OF AGED RATS, ELONGATING FUNCTIONAL PERFORMANCE AND ACCELERATING MITOCHONDRIAL RECOVERY IN ATP FOLLOWING EXHAUSTIVE EXERTION  
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Background: Sarcopenia is an inevitable age-related degenerative process characterized by decreased synthesis of muscle proteins and impaired mitochondrial function. Aim: To probe whether long-term administration of oral essential amino acids (AA) can increase protein and ATP content in the gastrocnemius of aged rats, enhancing functional performance.
Methods & Results: 6 and 24 mo-old male Fisher 344 rats were divided into 3 groups: group A (6-mo-old rats) and group B (24-mo-old rats): used as adult and senescent control groups respectively, and group C (24-mo-old rats): used as senescent treated group, and exposed to 1-month oral treatment with essential AA. Group B exhibited 30% reduction in total and fractional protein content, together with 50% reduction in ATP content and production versus Group B (p<0.001). AA supplementation improved protein and high-energy phosphates content, together with rate of mitochondrial ATP production (p<0.001). This paralleled an enhancement in functional performance assessed by swim test, with elongation of maximal exertion times versus untreated senescent rats (p<0.001). Furthermore, after 6 hours of rest following exhaustive swimming, the recovery in mitochondrial ATP content was ~70% in adult control rats, ~60% in senescent control rats and normalized in treated rats, versus animals of the same age unexposed to maximal exertion (p<0.001).
Conclusions: AA improved protein/energy profiles in the gastrocnemius of treated rats, enhancing functional performance and accelerating high-energy phosphates recovery following exhaustive exertion. This suggests that essential AA may be clinically useful in the elderly to slacken the progressive anatomical and functional skeletal muscle degeneration associated with sarcopenia.

