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ABSTRACT

Compensatory hypertrophy of skeletal muscle was induced by
tenotomy in nine strains of inbred mouse male rats at the same
developmental stage were divided into control and experimental
group. The tendon of the _gastrocnemius muscle of the_ right leg was
transected 2 mm proximal to the upper margin of the retinaculum.
The tenotomized animals behaved normally without visible disability.
The plantaris and soleus muscles of the treated and the contractile
limb were removed for examination 7 days after the operation,
weighed using a Metler electronic balance. The mean weight of these

muscles was compared between the control and tenotomized limbs.
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As parameters of hypertrophy, the absolute increment of muscle
weight, absolute increment of muscle weight per unit body weight
and percentage of increase in the weight of hypertrophied muscle
were calculated to demonstrate the level of skeletal muscle hypertro-
phy in the different strains of inbred mice. It was found that the
mean values of plantaris and soleus in the top ranking three strains
were significantly increased in comparison with those of the three
lowest-ranking strains. The rate of increase in the weight of the
plantaris muscle in CH7BL/10Cr mice was the lowest at 25.5%.
However, the rate of increase in the weight of the plantaris muscle of
NZW/N mice was highest at 98.4%.

The highest mean value for NZW/N was four times the lowest
mean value for C57BL/ 10Cr, and the rate of increase in plantaris
muscle weight was significantly different between these two strains.
Comparison of the absolute increase of muscle weight and absolute
increase of muscle weight per unit body weight among the nine
strains revealed a similar tendency to the rate of muscle weight gain.
The variance of these values in the nine strains was greater than
that of the values within the same strain. Therefore, in inbred mouse
strains, these results strongly suggest that genetic factors influence
the process of work-induced hypertrophy of skeletal muscle after
tenotomy. Comparison of the increase in weight of the soleus as slow
muscle and the plantaris as fast muscle indicated the dominance of
fast muscle in the process of hypertrophy.
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Effect of Environmental Factors on the
Induction of Skeletal Muscle Hypertrophy
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ABSTRACT

The effect of muscle training is dependent on both genetic and
environmental factors. We demonstrated the effect of genetic factors
on muscle training using some inbred mouse strains which show a
coefficient of inbreeding of more than 98%. Experiments on these
mice have shown that genetic factors are mainly responsible for the
induction of skeletal muscle hypertrophy. On the basis of this find-
ing, we focused on the effect of environmental factors on the induc-
tion of skeletal muscle hypertrophy using tenotomy. Six-week-old
inbred NZW/N, NZB/N and A/] were used. Muscles (soleus and

plantaris) were removed on the Tth day after the operation, and wet
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weight was measured with an electronic balance.

Although the weight of the plantaris muscle in NZW /N mice in-

creased significanfly higher rate than in NZB/N mice, we were

unable to observe any difference in the rate for the soleus muscle

between the two strains (P< 0..05)

. Measurement of the absolute |

increase of muscle weight after the experiment showed that those of

the soleus and plantaris muscles in NZW/N mice were significantly

higher than in NZB/N mice. Furthermore, the mean balance of pla-

ntaris muscle weight in NZW/N mice was significantly higher than

in A/J] mice
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Changes of Muscle Protein Components in
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ABSTRACT

As an initial step for investigating the morphological and biochem-
ical changes accompanying muscle hypertrophy in inbred mouse
strains, the proteins of hypertrophied muscles were compared with
those of control muscles. Compensatory hypertrophy was induced by
tenotomy of mouse skeletal muscles and the muscle proteins were
analyzed electrophoretically. NZW/N and A/J mice about 7 weeks
old strain were used. The tenotomy method, developed by Denny-
Brown, was used for applying a work load to skeletal muscles.
Muscle showing compensatory hypertrophy at 7 days after operation
were kept for analysis at — 90°C.
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The frozen muscle was then homogenized in liquid nitrogen and
resolved in SDS-buffer for the Laemmli electrophoresis system. The
extract was boiled for 5 min at 100°C in a water bath. Sodium
dodecylsulfate polyacrylamide electrophoresis of muscle proteins was
carried out as described by Laemmli using 10% acrylamide gel in a
slab gel electrophoresis apparatus. Comparison of the electrophoretic
patterns of soleus muscle protein between NZW/N and A/] mice
showed a conspicuous difference in both staining intensity and pro-
tein pattern. Similar results were also observed for the plantaris
muscle. An especially conspicuous difference of staining intensity was
seen for a protein corresponding to a molecular mass 68 KDa between
control and hypertrophic plantaris muscle. This increment of 68 KDa
protein after tenotomy was observed in both NZW /N and A/] mice.

Therefore, the increase and decrease of this 68 KDa protein might be

closely related to work-induced skeletal muscle hypertrophy.
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Effect of Tenotomy on Bone Weight

by

Yoriko Yamamoto
Sagami Women’s University
Shigeru Yamada
Department of Sports Sciences, College of Arts
and Sciences the University of Tokyo
Takao Uchima, Masato Fujimaki
Public Welfare Institute of Scientific Research Foundation

ABSTRACT

The effect of tenotomy on bone weight was studied in order to
investigate the mechanism of bone formation in terms of quantitative
and qualitative difference by exercise stimulus and individual differ-
ences in bone formation. A/], NZB/N, NZW/N and AKR/N inbred
mice were used for observing the influence of genomic factors on
bone weight following tenotomy. The tendon of the gastrocnemius
muscle of the right leg was transected 2 mm proximal to the upper
margin of the retinaculum. The tenotomized animals behaved nor-
mally without visible disability. The tibia was weighed on the 7th
day after the operation. Tibia weight and tibia weight per unit body
weight for the tenotomized limb were significantly lower than those
of the control limb in NZB/N, NZW/N and A/]J strains.
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Therefore it was concluded that this tenotomy model would be

useful for investigating the mechanism of exercise-induced bone

formation. Mean difference in tibia weight between left and right in
A/] mice was significantly higher than that in AKR/N strain. How-
ever we were unable to find any difference of tibia weight in the

same strain. Therefore, these results imply that difference of hered-

itary and exercise-induced bone formation might be basically con-

trolled by genomic factors.
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Body’s Defense Mechanism and Differences among
Individuals under Endurance Training in Mice

by

Yoshinori Ogawa, Hideki Yamauchi
Laboratory of Sports Medicine, The Jikei University School of Medicine

ABSTRACT

A study was conducted to clarify changes in the body’s defense
mechanism and differences among individuals under endurance train-
ing in mice. Four-weeks old inbred C 57 BL/ 6 Cr mice were used in
this experiment. The percentage of cells, helper T cells, suppressor T
cells and B cells in blood due to treadmill running exercise were
studied over a six—weeks period. Speed, slope and duration of endur-
ance running were changed in a stepwise manner. Initial running
speed, duration time, and the slope of the treadmill were 5 m/min,
30 min and ( degree, respectively. The workload was then gradually
increased to give final parameters of 28 m/min, 60 min and 12
degrees respectively.

The number of lymphocytes in blood was not influenced by endur-
ance exercise in either the control or the training group, or in either
male or female mice. The proportions of Thy 1.2°, L3T 4° and Lyt
2~ in blood in the training group tended to increase after long—term
running. However Ig’, a marker of B cells tended to decrease. These
results suggest that the responses of the cellular and humoral

immune systems to long-term exercise differ. The propotion of Thy
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1.2° in blood in male mice was higher than that in female mice

suggesting a possible sex difference in the response of the cellular

immune system.
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