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Elucidation of molecualr mechanism underlying maintenance of living body
homeostasis by mechano-activated molecules and establishment of a strategy for
exercise-mimetic drug development
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Moderate exercise is good for our health. In this study, to aim the
development of a new drug that can mimick moderate exercise, we investigated the pathophysiological
roles of mechano-activated membrane proteins that could be a drug target of exercise-mimetic
therapy, and examined whether inhibition of these proteins actually improved cardiovascular
diseases. We found that transient receptor potential canonical (TRPC) 3 channel protein formed a
stable complex with NADPH oxidase 2 (Nox2), a reactive oxygen species-generating enzyme, and caused
oxidative stress in mouse heart, resulting in myocardial atrophy and interstitial fibrosis (i.e.,
cardiac stiffness). In contrast, increased TRPC6 channel activity in peripheral vascular smooth
muscle cells contributed to retardation of blood-flow recovery after hindlimb ischemia. We also
demonstrated that inhibition of TRPC3/6 channels enhanced the ischemic resistance in the
cardiovascular system.
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