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Study of muscle trainability for prescription
—Functional development of various training in rat skeletal muscle—

Susumu YAMASHITA, Hideki SUZUKI and Norikatsu KASUGA
(Aichi University of Education)

The purpose of this study was to make clear the influence of various training on the development
morphological physiological and biochemical changes muscle. Fischer 344 female rats were assigned to
treadmill running, swimming, jumping, voluntary running, tenotomy, and control group. Muscle had
hypertrophied and maximum tetanic tension increased in treadmill running, jumping and tenotomy
groups. But whereas swimming is fast exercise, opposite result is indicated because of light load.
Speedily exercise swimming and jumping groups, we could not obtain definite change of myosin heavy
chain related to contraction time. The endurance ability developed in the all training groups.
Particularly we observe significant increase in the type I fiber composition in voluntary running and
tenotomy groups, and these groups remarkable developed on endurance ability.

These data indicated the difference of training style results in selective adaptation for a lot of muscle

factor affect function, and functional change is not explained with one factor about myosin heavy chain

composition, fiber type composition and so on.
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Table 1. Body weight, relative muscle weight, and relative heart weight in each group.

Con TR

Sw Ju VR Teno

Body weight (g)

muscle weight (mg)

relative muscle weight

+
(mg/100g B.W.) 90318

relative heart weight
(mg/100g B.W.)

sk

140.9+3.2 163.2£4.7 130.7+t2.1 158.8+4.7 144.2+4.1 180.3%8.8
%k 3k K

103.9+£1.9 86.9+09 107.3+1.3 99.7+1.9 140.0*3.

BN * EN *®
270.9+2.5 314.0+2.8 308.6*t3.8 296.2+t2.2 311.9+4.0 325.6*=5.8

sk
156.0£2.0 157.0t2.1 151.3*3.2 148.0=3.0 144.6*+29 133.0+2.3

*

ok

*

Values are mean*=SE. *: Significant difference from control group(p<0.05).
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Table 2. Contractile properties in each group.

Con TR

Sw Ju VR

Teno

Contraction time (ms) 16.9%+0.3

Maximum tetanic tension

Maximum tetanic tension
(g/100 g M.W.)

16.4+0.7 15.0+0.3

15.5+0.4 16.5*£0.7 18.1*0.3

k K
(g) 189.1+15.4 236.4+13.4 164.6+3.6 257.9+11.1 233.5+6.4 274.2+8.7

131.8+11.0 138.7£6.5 124.9+2.9 166.7£8.6 149.7+4.9 158.1£9.0

Values are mean+SE. * : Significant difference from control group(p<0.05).

M.W. ; muscle weight



FHPHE K FERIEAE HEERLE  No.26. 2001

1007 AN
X A —@— Control —— Jumping
\\. —O— Treadmill Running —— Voluntary Running
O
o 80 i O~ —&— Swimming —{3~ Tenotomy+VR
o S = S O—0—r
e
§ 60
oh
X
SOy O
40 L - \!h!\!\g‘g
(min)
1 2 3 4 5

Fig.1. Fatigue curve in each group.
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Fig.2. Fiber type composition in each group.

Values are mean. *: Significant difference from control group(p<0.05).
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Fig.3. Number of capillary in contact with fiber in each group.
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Values are mean+SE. * : Significant difference from control group(p<0.05).
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Fig.5. Myosin heavy chain isoform composition in each group.
Values are mean. %! Significant difference from control group(p<0.05).
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Fig.4. Integrated succinic dehydrogenase activity in each group.
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