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Muscle plays a central role in physiological metabolism beyond its role in physical function1. The maintenance of normal
glucose homeostasis is dependent on appropriate regulation of glucose uptake by muscle. The torque resulting from muscular
contraction is necessary for bone health. In periods of inadequate nutritional intake, skeletal muscle plays a key role as a
“reservoir” of amino acids to maintain the rate of protein synthesis in other tissues and organs more essential for acute survival.
It is for these reasons that there is an inverse relationship between LBM and morbidity and mortality from serious diseases
in the elderly, including chronic obstructive pulmonary disease, congestive heart failure, and cancer2. Perhaps even more
important in the context of weight management, muscle plays a key role in energy metabolism. Loss of muscle mass with
advancing age results in a substantial decrease in basal metabolic rate and reduced energy needs in older vs younger men
and women3,4. Low muscle mass in older people (sarcopenia5) is strongly associated with poor functional status, risk of
disability, hip fracture, and mortality. Aging results in a decreased total daily energy need and an increase the dietary protein
requirement6. Healthy older men and women consuming a eucaloric diet providing the current RDA for protein (0.8 g-kg-
1-d-1) lose a significant amount of muscle. Reduced energy intake results in a substantial decrease in the rate of muscle protein
synthesis in rats7 and humans8, resulting in a loss of muscle mass. A decrease in total energy intake in older obese individuals
during weight loss results in a dietary protein intake that is well below the protein RDA that, along with the substantial decrease
in synthesis rate, and, potentially, an exaggerated loss of muscle mass compared to younger people. Decreased muscle
protein synthesis is a significant component of the decrease in total energy expenditure with weight loss. Reduced muscle
protein synthesis can potentially affect both the resting energy expenditure (REE) and the diet induced thermogenesis. The
energy expenditure related to muscle protein synthesis is the only component of REE that can vary considerably. The resting
metabolic requirements of splanchnic tissues, brain and skin vary little under normal conditions because of relatively constant
tissue mass and protein turnover rates. In contrast, large variations in muscle mass are possible, and the rate of muscle protein
turnover may vary as well. Obese older men and women may lose an exaggerated amount of muscle during GLP-1 induced
weight loss that may not be recovered, even during weight regains. Low muscle mass in obese older people is associated with
poor functional status and increased risk of a mobility disability9. Strategies for retaining muscle mass during weight loss,
particularly in older people should be a high clinical priority.
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