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Fig. 1 Myofibrillar ATPase (pH 10.8) activity was used to discriminate

type | (light stain; a) and Il (dark stain; b) fibers. Bar=50um.



82

T
Cont Ex HS Ex-HS
Values are means £SD. ANOVA ; p<0.05

Fig. 2 The comparison of the mean of type |
fiber diameter
The mean of type | fiber diameter in the
HS and Ex-HS groups were decreased
significantly compared with the Cont
group. And there were difference
between the HS and Ex-HS groups.
¥ ; p<0.05 (compared with Cont),
% ; p<0.05 (compared between HS

5517
NS

T
Cont Ex HS Ex-HS
Values are means +SD. ANOVA ; p<0.05

Fig. 3 The comparison of the mean of type Il
fiber diameter
The mean of type Il fiber diameter in
the HS and Ex-HS groups were de-
creased significantly compared with
the Cont group. And there were no
significant difference between the HS
and Ex-HS groups.
¥ ;p<0.05 (compared with Cont),

and Ex-HS) NS ; Non Significant
Table 1. Muscle fiber diameter and fiber type composition

Groups Cont Ex HS Ex-HS
Fiber diameter by type (um)

Total 40.1+7.3 42.1+7.6 25.1+5.4%  26.2+6.2%

Type I 42.0+6.8 43.1+7.2 25.7+5.2%  27.0+6.2%*

Type 11 36.2+6.3 39.6+8.0 24.0+5.6%  24.84+6.1%
Fiber type composition (%)

Type I 69.8+3.5 71.6+1.9 64.4+2.7%  69.5+3.3*

Type II 30.2+3.5 28.4+1.9 35.6+2.7%  30.5+3.3*

Values are means *+SD.

¥ ; p<0.05 (compared with Cont), * ; p<0.05 (compared with HS)
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Influence of a bout exercise before hindlimb sus-
pension on the disuse atrophy in skeletal muscle

Hiromitsu TASAKI, Hidemi FUJINO, Isao TAKEDA

Department of Physical Therapy, Faculty of Health Science, Suzuka University of Medical Science

Key Words: disuse atrophy, hindlimb suspension, treadmill running

Abstract

We investigated the effects of treadmill running before hindlimb suspension on muscle atrophy during disuse
in rat soleus muscle. This study used 27 male Wistar rats (aged 8 wks). These rats were divided randomly
into four groups; control (CONT, n=7), treadmill running alone (Ex, n=6), hindlimb suspension for 2 wks
(HS, n=7) and treadmill running before hindlimb suspension for 2 wks (Ex-HS, n=7). The animals in Ex-Hs
group were exercised by running on an incline (20° degree) treadmill at the speed of 20m/min for 25-minute
period. After 2 wks, the soleus was isolated and frozen in isopentane precooled by liquid N,. Soleus was cut
on a cryostat and stained for mATPase activity. Significant atrophy, demonstrated by decreased mean of the
muscle fiber diameter, occurred in HS and Ex-HS compared with CONT. However, Ex-HS produced a
significant increase in the type I fiber size compared with HS. And HS demonstrated a significant decrease
in the fiber type composition of type I fibers compared with CONT. Ex-HS and Ex demonstrated a no
significant difference in the fiber type composition of type I compared with CONT. These finding suggested
that the disuse atrophy of muscle fiber was effectively prevented by exercise before muscle atrophy in rat
soleus muscle. In clinical practice, this suggest that exercise before the long-duration bed resting could prevent

disuse atrophy in patients.
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