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Elucidation of molecular mechanisms of muscle atrophy and exercise caused by
FOX01 and PGClalpha
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Skeletal muscle plays important roles in exercise, energy expenditure, and
glucose/amino acid metabolism. Understanding the molecular mechanisms underlying muscle metabolism
during atrophy, which seriously impairs human health and the quality of life, is important for
developing methods to prevent these conditions. In this study, we have investigated the mechanisms
of muscle metabolism in vivo and in vitro, with focus on FOXO1 and PGCla /PGC1B as major
regulators. We found that vitamin D may prevent muscle atrophy through the FOXOl-mediated pathway in

muscle cells. Additionally, soy-derived isoflavones activated PGC13 and increased the expression
of energy expenditure genes. Furthermore, we have evaluated the possible involvement of DNA
methylation, a major mechanism of epigenetic regulation, in the muscle atrophy/regeneration process.
Our findings could provide a practical foundation to develop functional foods that target atrophy
and/or obesity.
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