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Since hypercholesterolemia is a risk factor for the incidence and/or progression of atherosclerotic
diseases, the dietary component(s), which can decrease serum cholesterol, for the prevention of this
disease has become much concern. It has been searching for the various food components to possess
a hypocholesterolemic activity, and found that the soybean protein isolate (SPI) is may be such a
candidate. The mechanism(s) responsible for the hypocholesterolemic activity by dietary SPI is
reported to due to the binding activity of an undigested (high molecular weight)-peptide fraction of
SPI to bile acids within the digestive tract, and thereby promoting the excretion of bile acids and
cholesterol into feces. On the other hand, it has been reported that SPI may contain the components
that decrease the concentration of serum and liver triglyceride (TG), another independent risk factor
for atherosclerosis, although the mechanisms and active components are not well defined. In this
thesis, we carried out to find the active components in the SPI in terms of the hypotriglyceridemic
and liver TG-lowering action. We also examined their mechanism of action in the rat.

In the first, we confirmed that rats fed a SPI diet has a significantly lowered concentration of
serum and liver TG as compared to those fed a casein diet. Next, rats were fed the diets containing
the high molecular weight (HD) and low molecular weight (LD) fractions, prepared by fungus
protease digestion of the SPI, respectively, and found that HD has a potent hypocholesterolemic and
LD has a potent hypotriglyceridemic activity. Further, TG-lowering activity of LD was thought to be
in the high hydrophilic peptide (LD-F) prepared from LD.

In the second, we examined the fatty acid metabolism in the isolated perfused livers of rats fed the
diets containing LD to clarify the mechanism for TG-lowering activity. And it was found that
TG-lowering activity of LD is induced through the enhancement of fatty acid oxidation and the
suppressed fatty acid esterification and secretion of TG into perfusate. This result suggested that
TG-lowering activity observed in the feeding experlments in vivo was attributed to the suppressed TG
secretion from the liver.

For the further investigation the mechanism for TG-lowering activity of LD, we examined the
effect of the addition of various peptides to the primary culture of rat hepatocytes on the
incorporation of ['*C] oleate into lipids. The addition of LD and high hydrophilic peptide, LD-F, to
the medium reduced the incorporation of the radioactivity into TG fraction in the medivm. Further,
soy isoflavones and saponines, which are the non-protein components of LD and LD-F, and intestinal
membrane permeative dipeptides, which existed in SPI enzymatic digest, were added to the culture |
‘| medium, and found that the addition of isoflavones and saponines reduced the incorporation of 'c]
oleate into esterified lipids both in the cell and medium. These reductions were prominent in the case
of the addition of daidzein and genistein, the aglycones of soy isoflavones. On the other hand, the
effect of the addition of dipeptides had no influence. It was therefore concluded that the decrease of
serum and liver TG concentrations by dietary LD and LD-F might be due to the reduced
incorporation of fatty acid into hepatic TG and their secretion. And, isoflavones are major active
components in the SPI responsible for these beneficial actions.
~ Finally, we also examined the effect of 5-campestenone, which is a new hypolipidemic drug
derived from plant sterols found in soybean on lipid metabolism in the rat. Dietary 5-campestenone
significantly decreased the serum and liver cholesterol and TG concentrations. These reductions were
due to the enhanced metabolism of fatty acid into oxidation pathway and the suppressed

esterification, especially into TG molecule in the liver.
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