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Influence of Weight Bearing Intervals on the Prevention of
Disuse Atrophy in Rat Soleus Muscle

Yamazaki Toshiaki, Haida Nobuhide, Tachino Katsuhiko

ABSTRACT

The five-day working week system has recently been spreading widely in Japan. This
system, especially where two consecutive days holiday a week are provided, seems to have
a large impact on the reduction in progression of disuse muscle atrophy. The present study
was undertaken to examine this impact from the viewpoint of weight bearing, using a sim-
plified protocol, and to obtain basic data, which would be useful clinically. The soleus
muscles of 28 male Wistar rats were used for this study. The rats were divided into four
groups (7 rats/group), i.e., one control group (Group C) and three experimental groups
(Group A, B and S). For all three experimental groups, hindlimb suspension was performed
for 2 weeks. In Group A, the limb bore weight for one hour each day on 5 consecutive
days of the week, this weight bearing was then discontinued for two consecutive days of
the week. In Group B, weight bearing (one hour a day as in Group A) was allowed at
intervals of one day, with each session lasting for two days. In Group S, no weight bear-

ing was allowed.

In Group S, the cross-sectional area (CSA) of type I fibers decreased to 49% of that in
Group C. In Groups A and B, it was 58% and 63%, respectively. Thus there were signifi-
cant differences in the type I fiber CSA between any two of the four groups. The CSA
of muscle fibers was significantly greater in Group B than in Group A, suggesting that the
interval of weight bearing affects the suppression of muscle atrophy. If weight bearing is
allowed for one hour every day, the interval between each two neighboring sessions of
weight bearing will be 24 hours. In the present study, the interval was 72 hours in Group
A and 48 hours in Group B, if we take into account the days on which no weight bearing
was allowed. The results suggest that the interval of 48 hours is more useful than the
interval of 72 hours in suppressing the progression of disuse muscle atrophy. It is desirable
that this finding from the present study is utilized clinically to devise an improved method
of physical therapy so that the therapy can be more effective.



