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A possible mechanism of the regulation of energy metabolism by mechanical
stimulation of skeletal muscle
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Skeletal muscle disuse induces muscle atrophy and insulin resistance that
affects energy metabolism. Although both nitric oxide (NO) and nitric oxide synthase (nNOS) may be
involved in these changes associated with muscle atrophy, the mechanism remains unclear. We thus
investigated the changes in nNOS expression and the proteins that interact with nNOS in hindlimb
muscles after unloading. Furthermore, we investigated the alteration of PINKL1 and Parkin expression,
which are involved in mitochondrial proteolysis. The rats were randomly assigned to control and
hindlimb unloading groups. Hindlimb unloading group was exposed to tail suspension for 14 days. Our
results suggest that NO production in atrophied muscles may be reduced by hindlimb unloading. In
addition, Parkin activity may be downregulated. Therefore, nNOS and its interacting proteins as well

as Parkin could be related to the regulation of energy metabolism in the unloaded muscle. But
additional studies are required.
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