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Molecular mechanisms of electrical stimulation for prevention of muscle atrophy

Nakazato, Koichi
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The prevention of skeletal muscle atrophy, including sarcopenia, is an
urgent issue. Skeletal muscle electrical stimulation (EMS) may effectively prevent skeletal muscle
atrophy, especially for those who have difficulty exercising. However, the molecular mechanism is
not necessarily clear. In this study, we found that (1) low-frequency EMS induces skeletal muscle
contraction, mainly consisting of twitch contractions, and suppresses muscle atrophy caused by
denervation, suggesting an increase in mitochondrial biosynthesis and quantity as the molecular
mechanism. (2) High-frequency EMS-induced skeletal muscle contractions, mainly tetanic contractions,

which suppressed muscle atrophy due to denervation as in the low-frequency study. However, it was
concluded that the molecular basis for this was an increase in ribosome quantity, not mitochondria.
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