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Bed rest on the ground atid long-term exposure of microgravity (uG) result in severe osteoporosis
and muscle atrophy whereas méchanical loading by exercise recover the bone atid muscle mass. It has
reported that mechanical stress regulates bone metabolism and myogenic differentiation in vitro.
However, the mechanisms int vivo are not known. In this study, we examined the effects of mechanical
stress on musculoskeletal systeti in vivo.

A hindlimb-suspension imbdel is widely accepted as an animal model for simulating and
investigating weightlessness. We examined time-course analysis of muscle mass with time on
hindlimb-suspension mice. Hindlimb-suspension upreglated the expression of muscle-specific ubiquitin
ligases and autophagy-related genes in early stage and downregulated the triceps surae muscle volume.

Next, we examined the effects of 2G hypergravity on musculoskeletal system. 2G hypergravity
upregulated the expiession of myogenic regulatory geres and bone formation related genes and
downregulated the expression of autophagy-related genes, leading to muscle hypertrophy and increased
bone mass. We also compared the bone mass in artificial 1G and in pG in the space. Artificial 1G in
space inhibited pG induced bone loss.

Soy Isoflavones (ISO) and resveratrol (RES), a natural polyphenol compound presented in several
plant foods, have been reported to be useful to maintain a positive balance for bone metabolism. We
found that ISO ahd RES inhibited hindlimb-suspension induced bone loss.

In conclusion, we demonstrated that altered mechanical stress regulated the bone and muscle mass
with altered mRNA expression of bone and muscle regulatory factors. The reduction of mechanical
stress induced bone and muscle mass. On the other hand, increasing mechanical stress increased bone
and muscle mass via the upregulation of myogenic factors and bone formation factors. We further
indicated ISO and RES are useful compounds for maintaining of bone and muscle health in disuse
osteoporosis and muscle atrophy.




