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ABSTRACT

Twenty-four spontaneously hypertensive rats (SHR) were divided into four groups of 6
rats each, A; high(40%) soy protein isolate(SPI) diet and exercise group, B; high SPI diet and
non-exercise group, C; low(10%) SPI diet and exercise group, and D; low SPI diet and
non-exercise group. All animals were allowed to feed freely throughout the study from 8 to
17 -week-old. A treadmill set to 15 m/min was used for the regular exercise in which the
animals ran 30 min three times a week. At 17 weeks of age, blood was drawn from the
abdominal aorta of anesthetized animals and all animals were killed. Microsomes were
isolated from the liver and the small intestinal mucosa, and were used for measurement of P-
450 content, NADPH-P-450 reductase activity, cytochrome bs; and dimethylnitrosamine
(DMN) demethylase activity by P-450. The retardation of growth and smaller relative liver
weight were observed in the low SPI (C, D) groups. Concentrations of total plasma protein,
albumin and creatine phosphokinase also decreased in these groups. On the contrary,
microsomal proteins (14.0~19.8 mg/g liver) and DMN demethylase activity (1.18~1.60 nmol
HCHO/min/mg microsomal protein) catalyzed by P-450 dependent monooxygenase, whose
activity was inhibited to 36~48% by carbon monoxide and was reduced to about 80% by
deficiency of NADPH, were increased in these groups. These changes induced by low SPI diet
were not influenced by exercise. Microsomal P-450 content (1.19~1.52 nmol/mg microsomal

protein) was not markedly effected by experimental diet but increased approximately 18% of




them in the exercise (A, C) groups. NADPH-P-450 reductase activity and cytochrome bs
content did not change significantly by diet or exercise. In conclusion, the present study has
shown that P-450 induced by exercise might not catalyze DMN demethylation while the other
different P-450 isozyme induced by low SPI diet catalyze it. Intake of low SPI diet for a long
time may promote carcinogenesis in the animals. Nutr. Sci. Soy Protein, Jpn. 9, 25-32, 1988.
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Table 1. Composition of experimental diet (%)
Ingredients 109% protein 409 protein
Soy protein isolate* 10 40
Soybean oil 15 15
Mineral mix** 4 4
Vitamin mix** 1 1
Cellulose powder 3 3
NaCl 1 1
Corn starch 66 36
* Fuji-pro R * % Harper’s mixture
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Table 2. Effects of SPI diet and exercise on weights of the body and the liver, and content of hepatic microsomal
protein in SHR.
Group 125611 Exercise Body wt Liver wt Microsomal protein
(mg/whole . (mg/relative
%) () (& lgiver) (mg/g liver) liver wt)

A 40 + 304.0£8.5 10.9+0.3 163.7+16.7 15.0£1.5 54.2+6.2
B 40 - 285.5+19.7 10.3+0.4 143.0+16.2 14.0x1.6 49.1+3.6
C 10 + 213.0%20.0 6.6+0.5 129.9+12.9 19.8+2.0 60.9+2.0
D 10 - 249.0+10.6 6.5+0.4 128.3+11.6 19.8+1.8 51.5+4.4

SPI : Soy protein isolate. Values represent means +S. E. M.(n: A=6, B=6, C=4, D=5)

Table 3. Effects of SPI diet and exercise on P-450 content, NADPH-P-450 reductase activity and cytochrome bs
content of liver microsomes in SHR.
Group IS\Ir)eII Exercise Cytochrome P-450 NADPH-P-450 reductase Cytochrome bs
o . (nmol/mg s (Unit/mg . (nmol/mg
(%) (nmol/liver) Ms* protein) (Unit/liver) Ms* protein) (nmol/liver) Ms* protein)
A 40 + 231.7+27.1 1.41+0.08 17.9+£1.8 0.11+0.004 50.2+8.1 (0.31%+0.03
B 40 = 175.6+27.0 1.19+0.08 15.9£0.9 0.10+0.008 33.1+6.7 0.24%+0.04
C 10 + 197.5+21.9 1.52+0.05 10.4£1.0 0.08+0.007 38.9+7.2 0.29£0.03
D 10 — 159.2+34 .4 1.24+0.21 10.3+0.9 0.08+0.005 38.3+5.8 0.29+0.03

SPI: Soy protein isolate. Ms*: microsome. Values represent means +S.E. M. (n: the same as table 1.)
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Dimethylnitrosamine demethylase activities by hepatic microsomes in four SHR groups.

Bars represent means *=S. E. M. (n: the same as table 1)
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Fig. 2. Plasma proteins and electrolytes of 16-weeks-old SHR in four groups.
Bars represent means +S. E. M. (n: the same as table 1)
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