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STUDY ON OPTIMAL STARTING PERIOD OF POWER
SPRINT TRAINING DURING GROWTH IN RATS

SHIGERU KaTsuTa, HajiME OuMORI and HirRoFUMI MIYATA

Abstract

The purpose of this study was to investigate the optimal starting period of muscle
power training during growth. Thirty-three Wistar strain male rats were used and
classified into four groups, control group, 3T group started a training at 3 weeks after
birth (weaning period), 8T group started a training at 8 weeks after birth (puberty period)
and 13T group started a training at 13 weeks after birth (beginning of mature period).
Each training group was subjected to a power sprint training till 23 weeks after birth
(mature period).

The results were summarlized as follows ;

1) Hypertrophy and increase of contractile properties in muscle were not seen in
each training group.

2) Muscle glycogen contents increased significantly in 3T group (p<<0.05) and in 8T,
13T group (p<0.01).

3) Muscle fiber area increased significantly in 8T group only.

4) Phosphofructokinase activity in muscle increased significantly in 8T group only.

These results suggest that 8 weeks after birth, the puberty period may be the most

effective starting period of power sprint training during growth in rats,
(J. Physical Fitness Japan 1985, 34, Supplement : 39~48)
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Fig., 1. Schedule of power-sprint training.
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Table 1,  Programs of progressive power-sprint training.
3T group
Age . Speed Incline
(wks) Sessions/week (m/min)  (degree) Sets/day®
3 3 5-10 0 9-10
4 4 12-24 0-2 10
5 4 24-29 2 10
6 5 32-47 3~ 7 10
7 5 51-70 8-12 10
8 5 72.5 14-17 10
9-23 5 72.5 17 10
8T group
Age . Speed Incline
(wks) Sessions/week (m/min)  (degree) Sets/day?
'8 4 10-44 0 10
9 5 48-57 0- 3 10
10 5 60-72.5 4- 9 10
11 5 72.5 10-15 10
12-23 5 72.5 17 10
13T group
Age . , . Speed Incline iy
(wks) Sessions/week (m/min)  (degree) Sets/day»
13 4 12-17 0 5
14 5 17-47 0 6-10
15 5 47-58 0- 2 10
16 5 58-64 3-8 10
17 5 68-72.5 9-11 10
18 5 72.5 13-17 10
19-23 5 72.5 17 10

a) Each set consists of 20-second run and following 180~

second rest.
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o————o Control group A:Start of training in 3T group * p<0.05,$ p<0.01; Control vs, Training
e——o 3T group B:Start of training in 8T group * p<0.05;8T vs. 3T
4———i 8T group C:Start of training in 13T group p<0.05,u p<<0.01;13T vs. 3T
w——n 13T group D:Sacrificed + p<0.05; 8T vs. 13T
Fig. 2. Changes of body weight.
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* p<0.05 ; Control vs. Training
Fig, 3. Cross sectional area and weight of gastrocnemius muscle,
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Parameters of analyzing contractile properties.

B.Wa2 W.G.MMD» C.T. 1/2R.T.®

Twitch tension Tetanic tension

T/T®

(g) (msec) (msec) g/100g\ (g/g g/100g\ (g/g
@ BW)(WGWQ ® (Y555) (FEm)
594.19  2.650 48.3 47.5 265.8 449 100.8  510.7 86.5 194.0  0.530
Control =+ =+ + + + =+ + + + + +
group 31.2 0.188 8.8 10.1 86.2 14.7 33.9 160.0 28.3 62.1 0.137
(n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=38)
567.8 2.623 42.3 44.2 226.7 40.5 87.7 4754 84.0 183.2  0.518
3T + + + + + + + + + + +
group 34.5 0.173 11.7 11.5 772 15.6 33.4 175.5 311 71.5 0.202
(n=9) (n=9) (n=8) (n=8) (n=9) (n=9) (n=9) (n=9) (n=9) (n=9) (n=9)
567.8 2.596 51.1 44.6 214.6 38.1 83.3  460.9 81.2 177.3  0.510
8T + + + + * + + + + + +
group 21.0 0.114 13.2 8.7 63.2 12.5 27.1 155.3 27.0 57.5 0.220
(n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8) (n=8)
551.2% 2.504 63.7 55.4 266.0 48.3 107.0 481.8 87.3 192.3 0.573
13T + + + + + + * =+ + + +
group 27.5 0.148 20.6 16.4 85.3 15.2 371 107.9 18.5 414 0.207
(n=8) (n=8) (n=7) (n=7) (n=8) (n=8§) (n=8) (n=8) (n=8) (n=8) (n=38)
a) B. W.: body weight b) W. G. M. : weight of gastrocnemius muscle
c¢) C. T.: contraction time d) 1/2R. T.: half relaxation time
e) T/T . twitch-tetanus ratio f) Values are mean=+S. D.
* p<0.05 ; Control vs, Training
Deep region Peripheral region
N NN
Control group 45.7 \\\\ 3\\ r\27 33 72.7
S
3T 441 \\\\ 9\\ 7
group . \ \\ 57. sk
N §w0§§
\\
8T group 47.2 ‘\\\ 8\§§§§§ ‘\gg \§§§%« 54.7 ok
1T 47.3 \\“\ 7\ D \§ 57T
group . 57.7| Ak
\\ NN \QQ\
50 100 O 50 10’0
(%%) (%8)

Fig. 4

S\

FOG

** p<0.01 ; Control vs. Training

| e

Fiber distribution in lateral head of gastrocnemius muscle.
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Fig. 5, Glycogen content in medial head of gastrocnemius muscle.
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Fiber area in lateral head of gastrocnemius muscle.
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Fig, 7. Phosphofructokinase activity in medial head of gastrocnemius muscle.
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