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ABSTRACT

Male Wistar rats were fed diets containing proteins or their amino acid mixtures for 24
to 32 days. The livers were isolated and perfused for 4 hours with Krebs-Henseleit buffer
containing 0.15% glucose and 259% washed human red blood cells. Feeding soybean protein as
compared with casein resulted in a significant reduction of the secretion of cholesterol,
triglyceride and apoA-I. The results agreed well with the responses of serum counterparts
reported previously. When amino acid mixture diets were fed, however, no such difference
could be demonstrated, though the soy-type amino acid mixture had also been shown to
decrease serum cholesterol and apoA-I. The production rate of total ketone bodies was the
same, but the ratio of g-hydroxybutyrate : acetoacetate was significantly higher on soybean
protein. The perfusate glucose tended to be higher on soybean protein. These differences were
less clear on feeding amino acid mixtures. Neither the rate of bile flow nor the concentration
of biliary bile acids and cholesterol were influenced by the type of dietary protein. These
observations led us to conclude that soybean protein exerts the cholesterol-lowering action
primarily through the regulation of hepatic contribution. The data also suggested that the
protein-dependent difference in the concentration of serum cholesterol and apoA-I might not
be explained thoroughly by the difference in the amino acid profile alone. In this context, the
effect of the difference in the sequence of digestion and absorption of different nitrogen

sources should be taken into account.
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Table 1. Effects of different dietary nitrogen sources on growth, food

intake and liver weight of rats

. . R Body-wt Food intake Liver-wt?
Dietary nitrogen sources gain(g) (g/day) (% body-wt)
Protein diets

Soybean protein 213+103 21.7+£0.3 4.69+0.28

Casein 211+ 5 20.6+0.6 4.71+0.05
Amino acid mixture diets

Soybean protein 151+ 9 19.1+0.4 4.90+0.15

Casein 147+ 9 19.3+0.9 5.09+0.07

1 : Rats weighing about 110g were fed protein and amino acid mixture diets
for 28~33 days and 24~32 days, respectively.

2 Liver weight after perfusion.
3: Mean+SEM of 6 rats per group.
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Fig. 2 Effects of dietary proteins on the secretion of total ketone bodies (A), individual ketone

bodies (B) and glucose (C).
Mean+SEM of 6 rats.
—————— , soybean protein ;
* Significant difference at p<0.05.
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Table 2. Effects of different dietary nitrogen sources on bile flow and biliary bile

acid and cholesterol

. . 1 Bile flow Biliary bile acid Biliary cholesterol
Dietary nitrogen sources (m {/hr) (umole/m 0) (nmole/m )
Protein diets

Soybean protein 0.28+0.082 3.31+0.68 54.9+14.1

Casein 0.34+0.07 2.92+0.55 46.9+9.1
Amino acid mixture diets

Soybean protein 0.28 5.63+2.55 364+ 5.7

Casein 0.16 5.56+1.92 47.2+14.8

1: See footnote of table 1.

2: Mean+SEM of 6 rats for protein diets and 2~4 rats for amino acid mixture diets.



Table 3. Effects of different dietary nitrogen sources on liver lipids

Dietary nitrogen sources' Cholesterol T(r;grllgi::/rge Phospholipid
Protein diets
Soybean protein 5.38+0.26% 10.4+1.0* 25.7+1.8
Casein 6.17+0.17 17.9+2.0 26.74+0.5
Amino acid mixture diet
Soybean protein 6.49+0.32 17.2+2.1 26.5+0.5
Casein 6.54+0.31 28.1+56 264+15

1: See footnote of table 1.
2: Mean+SEM of 6 rats.

a: Significantly different from the corresponding casein group at p<(.05.
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Fig.3

Effects of dietary amino acid mixtures simulating soybean protein and casein on

the secretion of cholesterol (A), triglyceride (B)and apo A-I (C) by the isolated rat liver.

Mean+SEM of 6 rats.

------ , soybean protein-type amino acid mixture ;

——, casein-type amino acid mixture.
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Fig. 4

Effects of dietary amino acid mixtures simulating soybean protein and casein on the

secretion of total ketone bodies (A), individual ketone bodies (B) and glucose (C).

Mean+SEM of 6 rats.

------ , soybean protein-type amino acid mixture ;

—, casein-type amino acid mixture.

% Significant difference at p <0.05.
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