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ABSTRACT

We examined the effect of hindlimb suspension on muscle function,
and the effects of two kinds of intensities of running training on
atrophied muscle induced by suspension in young and aged Wistar
male rats. A significant decrease in the whole muscle wet weight of
the soleus followed by hindlimb suspension for 2 weeks was ob-
served in 10 -week (young) and 50-week (aged) rats. There was no
change in the wet weight of extensor digitorum longus (EDL) muscle
in young and aged rats following suspension. The responses of the
percentage of slow—twitch fibers, maximal isometric tension, and
Ca®" sensitivity in soleus and EDL muscles in aged rats to suspension
differed from those in young rats. '

A relatively light intensity of running exercise induced the recov-
ery of muscle function in the suspended muscles, compared with the
high intensity of running exercise and non—exercise in both young

and aged rats. In aged rats, a high intensity of running exercise
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apparently prevented the recovery of Ca*" sensitivity and maximal

tension, but not in young rats. In the non—exercise group, the altered

muscle function of young rats during simulated weightlessness re-

covered to the control level in the same period as that for hindlimb

suspension. These results show that the capacity of protein synthesis

of skeletal muscle was decreased during aging, and the intensity of

exercise to advance the recovery of muscle function is dependent on

the age level. Moderate exercise applied to the aged and/or atrophied

muscle has an effect of facilitating recovery in the atrophied muscle

function and maintains muscle function during aging.
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B]1 Relative changes in the ratio of muscle wet
weight to body weight induced by hindlimb
suspension
Data shows the relative mean value to the
mean value of the control group M. W.: the
relative muscle wet weight (mg) to body
weight (g) @: non—exercise group after
suspension O :
group after suspension /\: high—intensity
exercise group after suspension C: control
group HS :

low—intensity exercise

hindlimb suspension for 2
weeks [A : immediately after suspension 2
wks : 2 weeks after suspension 12 weeks :
12 —week old rat 50 weeks : 50 —week old
rat Soleus : soleus muscle EDL : extensor
digitorum longus muscles
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Relative changes in the percentage of slow
—twitch fibers induced by hindlimb suspen-
sion

Data shows the relative mean value to the
mean value of the control group

ST : slow—twich fiber. Other abbreviations
are the same as in Fig. |
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B3 Relative changes in the maximal isometric
tension induced by hindlimb suspension.
Data shows the relative mean value to the
mean value of the control group
Fmax : maximal isometric tension. Other
abbreviations are the same as in Fig. 1
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BJ4 Relative changes in Ca®" sensitivity in-
duced by hindlimb suspension
Data shows the relative mean value to the
mean value of the control group
pCay : Ca’* concentration required for half—
maximal activation. Other abbreviations are
the same as in Fig. 1
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