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Abstract

The inter of this study was to observe the effects of training on histochemical and
biochemical properties in the skeletal muscle fibers.

Wistar strain albino rats were assigned to endurance (E), sprint (S)and control (C)
group at 4 weeks old. Animals of trained groups were trained by treadmill for 12 weeks.
After training, all animals were sacrificed and M. Soleus(SOL)and M. Extensor Digitorum
Longus (EDL) were taken out.

Using histochemical staining methods for Hematoxylin and Eosin, Actomyosin ATPase
and Succinate Dehydrogenase (SDH), area and composition of the three muscle fiber types
were examined. Furthermore, the chemical properties of glycolytic and oxidative enzyme
activities were examined.

The results obtained were as follows ;

1. The E and S trained groups, respectivelly, showed lower increase of body weight
than the control group.

2. Hypertrophy of all fiber types in EDL were observed in the both trained groups.
Area of SO fibers in SOL were also increased in the E group as compared to the C group.

3. The differences observed for fiber composition among the three groups. The rate
of FOG fiber in SOL decreased significantly in the both trained groups as compared to
the C group. The rate of SO fiber in both muscles were slightly higer for the E group
relative to the C Group, but these differences were no significant. However, in the E
group significant increase was observed for oxidative enzyme activity. The Phosphofructo-
kinase activity in EDL of the S group was significantly higher in comparison to the other
groups.

These results suggested that there is the discrepancy between histochemical proper-
ties and biochemical properties in the effects of training on skeletal muscle fibers and
that the necessity of histochemical and biochemical analysis.

(J. Physical Fitness Japan 1985, 84 : 276~283)
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Table 1,  Progressive endurance- and sprint-training programs.
Week 3 4 5 6 7 8 9 10 16
< T T T T T T < >
speed 30 40 50 60 70 70 80 80
5 (m/min.) :
Sprint  time 0 1 1 1 1 1 1
(min.)
bouts/day 1 10 10 10 7 10 7 10
<+ Interval 2min. >
speed 39 30 40 40 40 40 40 40
(m/min.)
Endurance f;m? , 10 60 30 30 45 60 90 120
min.
bouts/day 1 1 1 1 1 1 1

Sessions: 5days/week
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Fig, 1. Development of body weight in endurance, sprint and control groups. Given

are means+standard deviation.
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(A) : Comparison of number of muscle fibers (N/mm?) in the Soleus (SOL) and

Extensor Digitorum Longus (EDL) muscles. (B) : Comparison of muscle fiber area of
each fiber type in the Soleus (SOL)and Extensor Dlgxtorum Longus (EDL) muscles.

Given are meanszstandard deviation.

Number of muscle fibers (N/mm?)

SOL EDL
Control 3076£264 3088£140
A  Sprint 251212164 |% 2588£332
Endurance 2440+368 2712+588
Muscle fiber cross-sectional area (um?)
SOL EDL
S0 FOG SO FOG FG
931.6 _ 1188.2 509.7._ 903.5 989.9_ _
Control 239.4 378.8 173.2 150.6 310.2
* x
. 892.5 1127.2 414,9] 1010.,4 1282.4] |«
B Sprint 245.27 |* "402.9 86.8] 126.4 312.87 |*
* * :
Endurance  1036-5] | 1020.6 548.2] 1304.4 1703.3] |
ura 287.0 221.7 194.6 520, 4 437.5
*p<0,05
**xp <0,01

EDL £\ WCik SEENCHIE LTER L E &
%7~ L7z (p<0.01). (Table2, A)
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SO
Control 89.9
SOL  Sprint 95.0
Endurance 96.8

EDL

Fig. 2,

50 100( % )
" . p<0.05
«P<0.01

Percentage of the composition of each fiber type in the Soleus (SOL) and

Extensor Digitorum Longus (EDL) muscles. Significant differences from control group

values are indicated.
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Comparison of glycolytic and oxidative enzyme activities in the Soleus

and Extensor Digitorum Longus (EDL)

standard deviation.
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