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ABSTRACT

Otsuka Long-Evans Tokushima Fatty (OLETF) rats were developed as a model for
noninsulin-dependent diabetes mellitus NIDDM). OLETF rats are characterized by
late onset of hyperglycemia, at 18 weeks of age, followed by insulin dependent
diabetes mellitus at 65 weeks of age. At this age, lymphatic triglyceride (TG)
transport from the intestinal lumen to the lymph was enhanced in the rats. Soybeans
and their products are classical Japanese foods and are generally believed to be good
for health. We examined whether the effect of a special diet consisting of soy-protein
normalizes enhanced lymphatic TG transport in OLETF rats. Male 12-week old rats
of OLETF strains were fed this experimental diet in parallel with CRF-1 (control). A
mesenteric lyphph fistula was prepared. The intestinal fat absorption was not
influenced by long-term administration of a soy-protein diet. However, simultaneous
infusion of an isolated soy protein (FUJI-PURO) with fat into the small intestinal
lumen decreased intestinal fat absorption. Thus, ingestion of soy-protein with fat
may prevent fat absorption and hyperlipidemia. On the other hand, gallstones were
usually associated with obesity and/or hyperlipidemia. However, the etiology of
gallstones is multifactorial, involving interactions between genes and the
environment. We generated cholecystokinin (CCK)-A receptor (R)-deficient (KO) mice
and found that gallstone formation was significantly higher in CCK-ARKO mice than
in wild-type mice. In the present study, we examined whether a soy-protein diet
could prevent gallstone formation in CCK-ARKO mice. No gallstone formation was
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observed at 6 month-old regardless genotype. At 12 month of age, gallstone
formation appeared in CCK-ARKO mice treated with CRF-1 and in both wild-type
and CCK-ARKO mice treated with a soy-protein diet. Taken together, a long-term
administration of a soy-protein diet did not show a beneficial effects on
hyperlipiedemia and gallstone formation, unexpectedly, although an isolated soy-
protein, when administered with fat, could inhibit fat absorption. Soy Protein
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Table 1. Components of standard diet (CRF-1) and soy-
protein diet

100 g Standard diet  Soy-protein diet
(CRF-1) (open 18)
water 8.1 7.7
protein 22.6 17.4
fat 5.6 5.9
minerals 6.6 7.4
fiber 3.3 3.8
carbohydrate 53.8 57.8
calory 356 354

Table 2. Composition of lipid emulsion (infusion rate)

Olive oil 295 mg (35.4 mg/hr)
lecithin 50.7 mg (7.8 mmol/hr)
taurocholate 250 mg (57 mol/hr)

The components were emulsified in 25 mL phosphate
buffer saline. Fat emulsion was mixed with an isolated
soy protein (1 g/25 mL)
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Fig. 1. Lymphatic triglyceride transport in OLETF rats

at 18-19 weeks of age. Closed circles represent the
results of Lipid emulsion infusion (n=4, the
mean +SE), and open ones do those of Lipid
emulsion+soy been peptide infusion (n=4).
*significantly different from the respective values.
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Table 3. Gallstone formation in male mice treated with
a standard diet (CFF-1)

Table 4. Gallstone formation in male mice treated with
a soy protein diet

genotype 6M 12M genotype 6M 12M
body weight CCK-ARKO 29.66 + 0.59 32.7 £ 0.7 body weight CCK-ARKO 32.84 +£0.72 36.40 £ 1.5
wild 29.68 £0.91 336+ 05 wild 28.37 £ 0.54 32.84 £ 0.9
Food intake CCK-ARKO 144 +0.06 no tested Food intake CCK-ARKO 1.14 £0.06 1.12 £+ 0.08
(g/day/10 g b.wt.) wild 1.64 +0.08 no tested (g/day/10 g b.wt.) wild 1.18 £ 0.06 1.07 + 0.06

gallstone CCK-ARKO 0/8 3/8* gallstone CCK-ARKO 0/11 4/11*

wild 0/20 0/20 wild 0/11 2/11

plasma cholesterol CCK-ARKO  notested  2.61 £ (.23 plasma cholesterol CCK-ARKO  no tested 2.957 & 0.19
(m mol/L) wild no tested 241 + 0.26 (m mol/L) wild no tested  3.371 £ 0.22

Number of sludge and gallstone formations/the number
of animals examined.
*Significantly higher then other 3 groups of stadard diet.
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Number of sludge and gallstone formations/the number
of animals examined.

*Significantly higher than other 3 groups of soy protein
diet, but there was no difference with values of 12 M
CCK-ARKO mice treated with stadard diet.
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