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Abstract: Skeletal muscle atrophy caused by unloading is characterized by both decreased protein
synthesis and increased proteolysis. Our previous study demonstrated that expression of
muscle-specific ubiquitin ligases, atrogin-1 and MuRF1, which are associated with protein
degradation, was significantly upregulated in gastrocnemius muscle of rats after spaceflight. In
addition, we found that IGF-1 signaling molecules regulating the expression of atrogin-1 and
MuRF1 were disrupted in muscle of animals exposed to spaceflight. In this study, we examined
effect of IGF-1 on myotubes cultured under microgravity condition. The expression of IGF-1
signaling molecules in myotubes cultured under microgravity condition were decreased, compared
with ground control. Decreased expression of IGF-1 signaling molecules under microgravity were
improved by treatment of IGF-1. Furthermore, treatment of IGF-1 in myotubes cultured under
microgravity condition resulted in a decrease in proteolysis and an increase in protein synthesis.
These results suggest that activation of IGF-1 signaling molecules may provide new therapeutic
strategies for muscle atrophy caused by unloading.
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