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[Purpose and Background of the Research]

Japan, which has been rapidly becoming an aged
society, urgently seeks for an efficient strategy to
provide the people with a healthy and socially
active long lifespan. Compared to the Caucasians,
the East Asians are prone to develop a life-style
related  disease, such as diabetes and
cardiovascular disease, by aging even in the
non-obese or mildly obese state. Indeed, aging
deteriorates muscle volume and quality, namely
sarcopenia, leading to the development of insulin
resistance and decline in activity of daily life.
Sarcopenia impairs socially active and independent
living of the aged people by causing a variety of
life-style related diseases and frailty.

We hypothesize that healthy muscle maintained by
insulin signaling communicates with other organs
thereby preventing whole body aging. The aim of
this study is to elucidate the mechanisms of
sarcopenia by impairment of insulin action and
dysregulation of the muscle centric organ network,
allowing us to develop a novel and efficient
anti-aging therapy.

[Research Methods]

Based on the analyses of diabetic animal models,
we hypothesized that aging impairs insulin
signaling, especially Akt activity, in muscle, leading
to the development of sarcopenia, which in turn
exacerbates insulin resistance, resulting in further
progress in sarcopenia. To assess this hypothesis,
we have generated muscle specific Aktl1/Akt2
double knockout (mAktDKO) mouse, and found
that mAktDKO mice exhibit premature sarcopenia
and whole body aging phenotypes, such as
osteopenia. In this study, we try to identify
pathways or factors downstream of Akt regulating
sarcopeina and whole body aging by performing
transcriptome, metabolome and signaling studies
using mAktDKO mice and analyzing those mice
with deletion of TSC2 or FoxO proteins.
Furthermore, we try to explore the mechanism
maintaining  youth and  homeostasis by
investigating aging biomarkers in various tissues

and cognitive functions of wild type and mAktDKO
mice. Moreover, we will test the effect of specific
nutrients or exercise on the prevention of
sarcopenia in wild type and mAktDKO mice.

[Expected Research Achievements and
Scientific Significance]
Through this project, useful biomarkers and
compounds for preventing sarcopenia and aging
will be developed. A novel disease concept,
“Metabolocomotive syndrome”, caused Dby
dysregulation of the muscle centric organ network,
will be established
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