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Prevention of muscle atrophy in aged subjects by transcription factor Nrf2 through
the modulation of anti-oxidative stress and autophagy systems.
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Exercise plays an important role in preventing skeletal muscle atrophy and
maintaining muscle volume. On the other hand, muscle contraction yields excessive amounts of reactive
oxygen species (ROSs) in the tissues. The increased amounts of ROSs disturb the function of muscles. In
this study, we revealed that excessive contractions of C2C12 myotuble cells generate excessive amounts of
ROS, that transcription factor Nrf2 and its targeting genes contribute to the deletion of the ROSs, that
the excessive amounts of ROSs induce apoptosis of the myotuble cells, and that activation of Nrf2
inhibits the cell apoptosis by deleting the ROSs. In other words, it is suggested that Nrf2 plays a role
in protecting muscle tissues from the oxidative stress to maintain the function, and that the ROSs
generated by muscle contractions are derived from the mitochondria in the muscles. Collectively, Nrf2 is
closely involved in the maintenance of energy metabolic function during exercise.
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