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CONTRACTION-INDUCED INJURY
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Abstract

The contractile and morphological effects of chronic overload induced by synergist gastrocne-
mius and soleus ablation were studied in regenerating plantaris muscle of rats after injuries pro-
duced by eccentric exercise. Rats were randomly divided into control (C), eccentric exercise (E)
synergistic ablation {S) and eccentric exercise +synergistic ablation (ES) groups. At 6 weeks after
the experimental treatment, contractile or morphological muscle properties were measured. The max-
imum tetanic tension of ES group was significantly larger than that of S group (p<0.05), although
there was not significant difference between C and E groups. There was not significant difference in
contraction time between S group and ES group. While there was not significant difference in mean
cross-sectional area of any fiber types between C group and E group, all fiber types of ES group
were significantly smaller than that of S group (p<0.05). It is concluded that the overload on
injured muscle by eccentric exercise may restrain muscle hypertrophy.

(Jpn. . Phys. Fitness Sports Med. 2003, 52 : 241~248)
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Table 1.  Body weight and plantaris muscle weights in each group.
) Relative
group(n) BW(g) MW (mg) MW.(mg/100gBW)
C (6) 165.33+£9.6 93.23+5.2
:|] 77.50+8.8
E (6) 170.33+11.3 95.97+4.8
S (6) 232.50+9.0 *# 138.02+7.6%#
}168.67i6.5
ES (6) 209.33+16.4 ¥¥a 124.21+10.1%#a
Values are means£S. D. BW : body weight MW : muscle weight

% significant difference from C (p<0.05)
# significant dilference from E (p<<0.05)
a significant difference between S and ES (p<0.05)

Table 2. Relative tetanic tention, CT, Fatigue index in each group.

Relative tetanic

group(n) tention(g/mg) CT(msec) Fatigue index(%)
C(6) 187.26x11.6 19.08%1.2 34.09+3.2
E(6) 184.04x22.4 18.33x1.1 32.70+3.8
S(6) 146.631’]4.6*#T 20.50%2.1 55.87+£8.6 *#
ES(6) 187.62+20.1 19.49x1.1 56.95+4.2 *#

Values are means=S.D.

Relative tetanic tention : maximum tetanic tention{g)/100 mg muscle weibht

CT : Contraction Time

[Fatigus index : the tension developed after 5
imum tension developed during the fatigue test.

* significant difference from C (p<<0.05)

# significant difference from E (p<0.05)

T significant difference from ES (p<0.05)

min of stimulation relative to the max-
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S and ES group.

E group S group ES group
type | 0.16+0.39 0.00 0.00
typella 0.23+0.57 0.00 0.00
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type ll b 3.73+2.37% 0.00 287+1.78%

means£S. D.
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NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

B R S P A A L2 B

ikl

Fig. 2. Cross-sections of C group (A). injured muscle by eccentric contraction (B), E
group (C) and ES group (D) plantaris muscle stained by ATPase (pH4. 6). The
myoflibers in smaller diameters were observed in E and ES group (black arrows).
Bar=100 zm A, BX100 C, DX200

* : regenerated normal fiber ¥ : regenerated and hypertrophed fiber white arrows :
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