Age-related differences in the atrophy for the rat
soleus muscle subjected to hindlimb suspension:
Comparison of the pattern of frequency
distributions of muscle fiber c ross-sectional area
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Age-related differences in the atrophy for the rat soleus muscle
subjected to hindlimb suspension: Comparison of the pattern
of frequency distributions of muscle fiber cross-sectional area
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Abstract

OBJECTIVE: To clarify the influence of aging on the course of muscle atrophy due
to inactivity, muscle fiber cross-sectional area (MSCA) was investigated in the rat
soleus using two statistical methods, comparison of mean values and comparison of
the pattern of frequency distributions.

METHODS: A total of 21 3- and 8-month-old male rats were assigned to three
experimental groups and one control group. The rats in the experimental groups
(HS1, HS2, HS4) had their hindlimb kept in suspension for one, two, four weeks,
respectively. The control group was maintained for four weeks without hindlimb
suspension. The HS4 group consisted of three 3-month-old and three 8-month-old
rats. The other groups each consisted of three 3-month-old and two 8&-month-old
rats. For each rat, MCSA of the right soleus muscle was measured for more than
200 muscle fibers. From all samples, we randomly selected 10 fibers per group to
compare the means, and 50 fibers per group to compare the pattern of frequency
distributions. Analysis was performed with respect to the type of muscle fibers.
RESULTS: The course of muscle atrophy differed between the 3-old-month and 8-
month-old rats and depended on the type of muscle fiber. In type I fibers, the
decrease of MCSA in 8-month-old rats was less marked than that in 3-month-old
rats. The mean MCSA in HS4 was significantly more decreased than those in
other groups for 8-month-old rats, and the pattern of frequency distributions in HS4
was biased toward the smaller side. In type II fibers, the pattern of frequency
distributions suggested that muscle atrophy between HS2 and HS4 in 8-month-old
rats was more marked than that in the 3-month-old rats.

CONCLUSION: Even when elderly persons are inactive due to the onset of disease,
and a sufficient level of load cannot be restored in the early period, the MCSA may
be maintained for a short period. Preventive approaches to disuse atrophy are
important in elderly patients, if prolonged bed rest is expected.



