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Effects of exercise on activity-and blood flow-related
neuromuscular degeneration

By
Akihiko ISHIHARA

Abstract: Effects of running exercise with increasing loads on hindlimb unloading-induced neuromuscular
degeneration in male rats were investigated. Ten-week-old male rats were hindlimb suspended at horizontal
position for 2 weeks and thereafter were rehabilitated by voluntary running exercise with increasing loads for
2 weeks. A decreased percentage of type I fibers and atrophy and decreased oxidative enzyme activity of all
types of fibers in the soleus muscle were observed after hindlimb unloading. In contrast, an improvement in
the decreased percentage of type I fibers, decreased fiber cross-sectional area, and decreased fiber oxidative
enzyme activity was observed after recovery with running exercise, but not without running exercise. There
were no changes in the number, cell body size, or oxidative enzyme activity of spinal motoneurons innervat-
ing the soleus muscle after hindlimb unloading, while an increased oxidative enzyme activity of motoneurons
was observed after recovery with running exercise, but not without running exercise. It is concluded that run-
ning exercise with increasing loads is beneficial for the recovery of neuromuscular degeneration, which was

induced by hindlimb unloading.
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Fig. 1 Fiber type distributions (left), cross-sectional areas (middle ), and succinate dehy-
drogenase (SDH) activities (right) of the rat soleus muscle. Values are expressed
as mean and standard deviation taken from five rats. *p < 0.05 compared with the
value of 12 wks control; "p < 0.05 compared with the value of 14 wks control and
14 wks exercise.
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Fig. 2 Numbers (left), cross-sectional areas (middle), and succinate dehydrogenase
(SDH) activities (right) of spinal motoneurons innervating the rat soleus nus-
cle. Values are expressed as mean and standard deviation taken from five rats.
*p < 0.05 compared with the value of 14 wks control and 14 wks exercise.
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