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ABSTRACT

Dietary sulfur amino acids, especially cystine, have been suggested to protect against
oxyradical-induced tissue damage. In this study, we examined the effect of soy protein isolate
(SPD), whose cystine content is relatively high, on muscle injury under exhaustive exercise. In
rats fed 209 SPI diet for 2 weeks, protein concentration in gastrocnemius muscle was higher
than that in rats fed casein diet. Five percent SPI diet alleviated the loss of muscle protein as
compared with casein diet. SPI diet group showed better exercise performance than casein
group as measured by treadmill running. SPI diet significantly suppressed the exercise-induced
release of creatine phosphokinase (CPK) from muscle. But SPI diet did not decrease the
amount of oxidative products in muscle. The activities of superoxide dismutase and glutath-
ione peroxidase in the muscle increased with exercise, but were not affected by dietary protein
source. In conclusion, work capacity was greater and the muscle injury induced by exercise was
less in SPI diet group than casein diet group. But SPI diet did not suppress the oxidative stress
under exercise. Rep. Soy Protein Res. Com., Jpn. 15, 45-50, 1994.
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Fig.1. Body weight changes of rat.

Values are mean = SD (n=9).
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Tablel. Wet weights and protein contents in rat gastrocnemius muscle

Organ weight Protein content
Group .
(g wet weight) (g/100 g body weight) (mg/g wet weight)

Control

5C 0.45+0.05° 0.52+0.06 120.3+4.2°

20C 0.81+0.07 0.48+0.07 136.1%+5.7

58 0.49+0.06° 0.55+0.05 129.5+2.6%°

20S 0.87+0.09 0.50+0.06 141.74+4 .4

After exhaustion

5C 0.41£0.02 0.48%£0.03 112.041.58%¢

20C 0.79£0.07 0.48+0.04 131.5+3.5

55 0.46+0.023 0.524+0.02 126.745.98°

20S 0.86+0.05 0.49+0.03 139.4+2.3°

Values are mean = SD (n=6).

a, p<0.01 by Student’s ¢ test (5% vs. 20% protein diet).

b, p<0.01 by Student’s ¢ test (SPI vs. casein diet).

¢, p<0.01 by Student’s ¢ test (after exhaustion vs. control).
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Table 2. Effect of low-protein diets on exercise capac- 2
ity v 250
Ay
Group  Running time (min) Work (kgem) &)
5C 65.2+12.9° 181.0+43.28 b : :
20C 47.5+ 9.7 252.7+49 .4
55 93.0+21.6% 248.1+59. 32 70 A
=21 48.1£59. = i 5% Casein
20S 54.14+15.2 299.9+89.3° -} 5% SPI
Work was calculated according to the following : 500 b
equation. oo
-
Work=B. W.(kg) X running distance(m) o
Values are mean = SD (n=9). 2 250 |
a, p<0.01 by Student’s ¢ test (5% vs. 20% protein A
diet). 5
b, p<0.01 by Student’s ¢ test (SPI vs. casein diet). 0 R O S T ] L .
Pre 0051 3 6 12 24 48

Time after acute exercise (h)
Fig. 2. Changes of plasma CPK activity after

acute exercise. Values are mean + SD
(n=>5).
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Fig.3. TBARS levels, GSH and GSSG concentrations in gastro-

cnemius muscle.

Values are mean = SD (n=6).

a, P <0.01 by Student’s ¢ test (5% vs. 20% protein diet).
b, P <0.01 by Student’s ¢ test (SPI vs. casein diet).

c, P <0.01 by Student’s ¢ test (after exhaustion vs. con-

trol).
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Fig. 4. Activities of SOD and GPx in gastrocnemius muscle.
Values are mean = SD (n=6).
a, p<0.01 by Student’s  test (5% vs. 20% protein diet).
b, p<0.01 by Student’s # test (SPI vs. casein diet).
¢, p<0.01 by Student’s ¢ test (after exhaustion vs. control).
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