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ABSTRACT

This study assessed the influence of muscle strength training in the immature period
on training effect after maturity. Seven- weeks-old male Wister rats were used in each
group (experimental and control group). The tenotomy method was used to create a
model of muscle hypertrophy. The rats in the experimental group, were repeatedly
injected with bupivacaine to activate a satellite cells in their muscle tissue.

After three bupivacaine injections, the muscle weight of the bupivacaine
experimental group was recovered to the muscle weight of the control group, and a
tendon was then removed surgically. The muscle cells in the tissue of the control group
were enlarged and exhibited muscle hypertrophy, and open spaces were observed in
the perimysium and endomysium. Small cells with central nuclei, were observed in the
perimysium and endomysium.

Most muscle cells were newly generated after three bupivacaine injections. Most of

the muscle fibers the contralateral muscle in the experimental group had central nuclei.
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In addition, enlarged cells formed by fusion between muscle cells were observed in
the muscle tissue in the tenotomy side in the experimental group.

The FGF was expressed' in the muscles in the control group. and its expression
increased with compensation load. In the experimental group, on the other hand, the
level of FGF gene expression on the contralateral side was extremely decrerased, but it
increased in response to a compensation load.

Increases in plantaris and soleus muscle weight after maturity were compared in the
group in which muscle hypertrophy was induced by tenotomy in the immature period
and in the control group. The rates of increase in weight of the plantaris muscle, were
significantly different between the two groups, and also there was a significant a so-
called fast muscle, difference in the weight of soleus muscle, a so-called slow muscle,
between the two groups.

Muscle weight in the group of rats whose tendon was removed surgically in the
immature period increased in response to compensatory load. The results of
experimental 1suggested that activation of satellite cells in the immature period

adversely affects muscle enlargement after maturity. However, no such results were

obtained in this experiment. Future study is needed to elucidate the case.
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muscle by Bupivacaine injection
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[ 2 Effects of tenotomy on the growth of normal and
regenerated muscle in rats :

CCS: control soleus muscle in control group

CHS: tenotomized soleus muscle in control group
MCS:control regenerated soleus muscle in experimental group
.MHS: tenotomized soleus muscle in experimental group
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3 a Photographs of muscle tissue in control group
7CS: control soleus muscle in control group
7HS: tenotomized soleus muscle in control group
Potographs on the right and left sides are images of x400 and x100 respectively.

3 b Photographs of muscle tissue in experimental group
TMCS: control regenerated soleus muscle in experimental group
7MHS: tenotomized soleus muscle in experimental group

Photographs on the right and left sides are images of x400 and x100 respectively.
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4 Influence of tenotomy on the fibroblast growth
factor gene expression in the regenerated muscle

CCS: control soleus muscle in control group

CHS: tenotomized soleus muscle in control group

MCS: control regenerated soleus muscle in experimental group
MHS: tenotomized soleus muscle in experimental group
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# 1 The influence of tenotomy in the immature period
on compensatory muscle hypertrophy after maturity -

Tenotomied group in

the immature period
Mean (mg) SD Mean(mg) SD

Soleus muscle

contralateral side  159.1 3.8 135.6 9.3

tenotomied side 214.7 24.2 197.6 35.1

Plantaris muscle

contralateral side  382.0 26.3 3175 275

tenotomied side 481.5 26.5 611.8 1648

Control group
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