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This study was undertaken to determine the amelioration effect of a daily exercise on disuse atrophy of mouse soleus induced by hindlimb
suspension. Physiologic, histologic and morphometric examination were made on mice were divided into control (CON), hindlimb suspension (HS)
and HS plus exercise (HS-EX) with daily treadmill running. Immediately after checking the contractile function of this muscle, Adenosine
triphosphatase staining was employed to classify into type 1 or 2 fibers. The ultrstructure of the cytoplasmic organelles of both fibers and their motor
endplates were studied and compared morphometrically or qualitively. The soleus muscle activity was reduced to below 2/3 on HS, but increased to
over 1.4 times of its normal activity on HS-EX. Maximum twitch and tetanic tensions in the HS group were less than those in CON, with those HS-EX
being significantly greater than those in HS. HS reduced the size of both type 1 and 2 fibers and and increased the percentage of type 1 fibers, but
not in the HS-EX muscles. Atrophy of a few myofibrills was observed after HS-EX, wheras after HS many myofibrills showed degeneration of the
sarcomere of both 1 and 2 fibers. Endplates in the HS group were found to exhibit a great deal of ultrastructual evidence of degeneration and
regeneration, but those in the HS-EX group were less affected. The endplates in 2 fibers exhibited structural alteration to a greater extent than type
1 endplates in HS alone. This suggests that type 1 endplates were more resistant to degenerative changes than the 2 fibers. The mitochondrial
volume fraction after HS decreased both in the 1 and 2 fibers, whereas it diminished only in the 2 fibers HS-EX as compared with the values in the
CON. These data show that exercise training can markedly attenuate the detrimental effects of HS on the soleus muscle.
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