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Response and adaptation of skeletal muscle to endurance training based on
circadian rhythms of clock gene expression.
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The purpose of this study was to determine whether exercise timing enhanced
exercise training (TR)-induced increase in the levels of mitochondrial proteins in skeletal muscles.
The treadmill TR for 9 weeks was conducted at two time points (TR@zeitgeber time 0 (ZT0) and TR@
ZT10). Both of per2 and pgc-la mRNA expression showed the highest level at ZT0 and lowest level at
ZT10. Additionally, the rats underwent acute exercise at the same time points (Ex@ZTO and Ex@ZT10).
The TR significantly increased levels of the mitochondrial protein (COXIV) in the deep portion of
gastrocnemius muscle. Moreover, COXIV level in the TR@ZT10 group increased significantly compared to
those in the TR@ZTO group. Indeed, pgc-la mRNA expression increased significantly immediately
after acute exercise only at Ex@ZT10. The timing of TR influenced TR-induced adaptation. This
differential adaptation might be caused by the differential PGC-la expression upon acute exercise.
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