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Development of a novel anti-aging strategy by elucidating the mechanisms
regulating aging through a muscle centric organ network
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We established skeletal muscle-specific Akt1/2 double knockout (mAKktDKO)
mice, as a mouse model mimicking premature sarcopenia in humans, and revealed that they exhibited
accelerated muscle volume reduction, locomotive dysfunction, insulin resistance, and systemic
senescence. In skeletal muscle of the mAktDKO mice, decreased mitochondria and mitophagy failure
were observed, and the former was attributed to the mTOR pathway, a key pathway downstream of Akt,
whereas the latter was to the FoxO pathway, the other key pathway. Inhibition of FoxO activity was
sufficient in the maintenance of muscle volume. The mAktDKO mice showed osteoporosis and shortened
lifespan mainly due to debilitation, which mimicked aging and frailty in humans. We also generated a

model of sarcopenic obesity by feeding the mAktDKO mice with high-fat diet, which exhibited
shortened lifespan mainly due to tumor death, suggesting that skeletal muscle could be involved in
the regulation of systemic tumor resistance.
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