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LIVER CHOLESTEROL-LOWERING ACTIVITY OF SOYBEAN PRO-
TEIN ISOLATE IN RATS
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ABSTRACT

In rats fed a cholesterol-free purified diet, soybean protein isolate (SPI) showed a cho-
lesterol-lowering activity not only in plasma, but also in the liver when compared with
that of casein. The differences of rate of sterol synthesis between groups were not respon-
sible for the responses of the liver and plasma cholesterol concentration to dietary pro-
teins . the rates of sterol synthesis iz vivo in the liver and the small intestine were signifi-
cantly higher in SPI-fed rats. The casein-induced higher level of plasma cholesterol was
mainly due to the increase in HDL-cholesterol. The liver cholesterol level rapidly responded
to the change in dietary protein, which was highly correlated with the changes of HDL-
cholesterol and LCAT activity. However, the addition of Met to the SPI diet increased
HDL-cholesterol to the casein-induced level, but the liver cholesterol remained at a low
level. Furthermore, although the plasma cholesterol level was significantly higher in rats
fed a diet containing the casein-type amino acid mixture than in rats fed a diet containing
the SPI-type amino acid mixture, there was no significant difference in the liver cholesterol
levels between these groups. These results would imply that the regulatory mechanism for
the liver cholesterol level differs from that for plasma cholesterol level. Nutr. Sci. Soy
Protein, Jpn. 10, 53-57, 1989.
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Fig. 1. Change in the liver cholesterol level on and
after the diet crossover in experiment 2. After
rats were fed the casein or SPI diet for 10
days, the diets were exchanged. Each point is
the mean of 6 rats and vertical bars represent
SEM. Values not sharing a common letter are
significantly different between groups on the

(p<0.05). Statistical

were made with Student’s t-test. O——O, the

casein diet; O-++-++ O, the SPI diet.

same day comparisons

Table 1. Cholesterol levels in plasma and the liver and rates of sterol syn-
thesis i vivo in the liver and the small intestine in casein- and

SPI-fed rats in experiment 1.2

Dietary Tissue cholesterol level [*H]water incorporation
group Plasma Liver Liver Small intestine
mg/100 ml mg/ tissue dpm/ tissue dpwm/ tissue
Casein 105.7+4.52 43.6+2.12 1683+ 3302 2147+ 932
SPI 58.8+4.0° 28.9%1.8P 7170+1266° 3472144090

1Values are means+ SEM.

%Significant differences among the means were

determined by Student’s t-test. Means not sharing a common superscript
letter within the same column are significantly different (p<0. 05).
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Fig. 2. Change in plasma total cholesterol (A), HDL-
cholesterol (B) and (LDL+VLDL)-cholesterol
(C) on and after the diet crossover in experi-
ment 2. After rats were fed the casein or SPI
diet for 10 days, the diets were exchanged.
Each point is the mean of 6 rats and vertical
bars represent SEM. Values not sharing a com-
mon letter are significantly different between
groups on the same day (p<0.05). Statistical
comparisons were made with Student’s t-test.
O——0, the casein diet; Q-+ O, the SPI diet.

Met #¥sfin+ % & HDL-CHOL ' L& 1, m# CHOL
B CAS FIBE LV A cBZE L1225 i CHOL ik
B F#EF &R (Fig. 5. £7, CAS A. A f
#H# o HDL-CHOL BE X, SPI A. A fkHF XY
bEEBERLE» -, FFCHOL BECEEE T
» o7z (Fig. 5), M4 CHOL JG& ikt 7 ¢ » B
BOECHOHETE BH, I CHOL B&E XL T
EEHCE 3, FFCHOL & m# CHOL & i2xh ¥ h
B BETREE IR TR EE DR,

60
SO‘L

40

Casein

LCAT activity (nmole/ml /h)

30F Y "‘~~{ b
Crossover

o0 L 1 1 1 |
10 11 12 13 20

Days

Fig. 3. Change in LCAT activity on and after the diet
crossover in experiment 2. After rats were fed
the casein or SPI diet for 10 days, the diets
were exchanged. Each point is the mean of 6
rats and vertical bars represent SEM. Values
not sharing a common letter are significantly
different between groups on the same day (p<
0. 05). Statistical comparisons were made with
Student’s t-test. O——0O, the casein diet; O---
--Q, the SPIdiet.
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Fig. 4. Correlations between the liver cholesterol level and (A) HDL-cholesterol
and (B) LCAT activity in experiment 2.
Plasma cholesterol Liver cholesterol Liver cholesterol
(mg/100 ml) (mg/g) (mg/100 g B.W.)
0 50 100 150 0 1 2 3 4 5 10 15
T 1 T T T 1 ] m
Casein |-| W a H a ,“l a
Casein AA. f I b ~Jiab Hb
T e TR S T
SPI+Met ! It ab "l b ca
SPT AA. - F b ho He
SPI AA.
~+cholestyramine :D‘l ¢ —_—I ab : be
 HpL
VLDL-+LDL

Fig. 5. Cholesterol levels in plasma and the liver in rats fed the respective diets

in experiment 3. Each value is the mean of 6 rats and horizontal bars rep-
resent SEM. Values not sharing a common letter are significantly different
between groups (p<0.05). Statistical comparisons were made with Duncan’s

multiple-range test.
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