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EFFECTS OF FOOD PROTEINS (SPI, GLUTEN, OVALBUMIN AND
CASEIN) AND THEIR PROTEOLYTIC PRODUCTS ON BILE ACID
REABSORPTION IN RAT SMALL INTESTINE IN RELATION TO
PLASMA CHOLESTEROL-LOWERING EFFECT
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ABSTRACT

Male Wistar rats weighing 110~120 g were divided into (A) casein, (B) ovalbumin, (C) SPI
and (D) gluten groups (n=6~8), which were fed ad libitum the corresponding diets for 3 weeks.
The diets of C and D groups were supplemented with the limiting amino acids, respectively, so
that no significant difference was observed in growth among the four groups. During the feeding
period, the daily faeces were collected and stored at —20°C until use. At the 3rd week, all rats
were sacrificed to collect blood to excise tissues. The plasma cholesterol was C<D<B<A in
When the stok diet was
replaced by the experimental ones, the faecal excretion of neutral and acidic steroids decreased
gradually, but that in the C group was held at the highest level, followed by that in the D group.
Thus, the effect of plant protein feeding on plasma cholesterol may be accounted for by an

order of concentration, although being not significantly different.

increased excretion of steroids into the faeces relative to the case of casein feeding. In this
connection, the intestinal absorption of bile acid (taurocholate) in the presence of proteolytic
products from the four food proteins was investigated with everted sacs, As a result, the bile
acid reabsorption was observed to be raised by casein digests rather than by SPI digests. Nutr.
Sci. Soy Protein, Jpn. 7, 68-75, 1986.
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Fig. 1. Growth curves of rats fed various food proteins.
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Table 1. Fat levels in plasma, liver and small intestine from rats fed different dietary proteins

Dietary groups

Casein Ovalbumin Soy protein Wheat gluten

Plasma levels (mg/100 ml)

Glucose 103.1+1.8* 103.4+4.4° 107.3+3.0° 107.7+£5.9%

Triglyceride 101.9+8.4° 61.5+1.5° 84.8+1.9% 92.9+3.0°

Cholesterol, total 55.3+3.8° 53.2+2.3% 43.7+2.6° 46.1+3.6"

Cholesterol, HDL. 36.1+4.0% 35.5+2.6° 38.5+1.4% 37.4+1.0%
Hepatic levels (mg/g)

Lipid 76.7+£3.9% 62.7+3.0% 72.4+2.6° 86.1+5.9%

Triglyceride 3.87+0.37* 3.29+0.17* 3.59+0.25% 3.31+0.41°

Cholesterol 1.54+0.07° 1.42+0.05% 1.38+0.06* 1.31+0.09°
Intestinal levels (mg/g)

Lipid 68.7+5.4% 57.1+8.3" 98.3+5.1° 78.8+5.6°

Cholesterol 1.11+0.08° 1.59+0.06° 1.92+0.07° 1.59+0.10°

Values (means=+SE for 6~8 animals) not sharing a common superscript in the same row differ significantly at p<
0.05.
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Fig. 3. Changes in faecal bile acid excretion during
feeding period.
Bile acid was determined by using 3-
hydroxysteroid dehydrogenase and NAD as
previously described.”
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Fig. 4. A typical TLC pattern for bile acid fraction of the faeces.
Analysis was carried out for the faeces on the 20th day. Spots on the chromatogram were visualized by
spraying 10% molybdate in ethanol and recorded on a chart with a Shimadzu CS-900 apparatus.
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Fig. 5. Change in faecal neutral steroid excretion dur-

ing feeding period.

The amount of steroid excretion was measured

by the digitonin-FeCl; method.®
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Fig. 6. A typical GLC pattern for neutral steroid fraction of the faeces.
The faeces on the 20th day were used for analysis. Analytical conditions were as follows : model, Shimadzu
GC-48 with FID; column, 2.6¢ x2 m glass capillary packed with OV-17/Chromosorb W; temp., 235°C; v,
internal standard (5«-cholestane); Vv, increased peaks in the faeces of rats receiving plant proteins.
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Fig. 7. A relationship between faecal steroid excretion
and atherogenic index in rats fed different
dietary proteins for 3 weeks.
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Fig. 8. Taurocholate absorption in every segment of
rat small intestine. Each everted sac with
length of 6~7 cm was incubated at 37°C for 60
min in the aerated Dulbecco medium containing
0.1% glucose and 1mg% Na-taurocholate (0.8
uCi (*C) taurocholate in 100 ml).
Transmural transport was evaluated by radio-
activity measurement of the fluid inside the sac
(approximately 0.5 ml).
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Fig. 9. Effects of protein digests on taurocholate

absorption in rat ileum. The experimental
conditions were the same as in Fig. 8, except
that the everted sac was prepared from the
limited part of the ileum near to the caecum
and that the medium contained 2.5 mg/ml
peptic-pancreatic digest with molecular weight

of more than 1,000.
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