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EFFECT OF DIETARY SOY PROTEIN ISOLATE ON THE FORMA-
TION OF CHOLESTEROL GALLSTONE IN MICE
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ABSTRACT

The interrelationship between dietary protein and cholesterol gallstone formation was

studied in ICR-mice. Male mice were fed one of the 10~20% protein diets containing 0.5%
cholesterol and 0.25% cholate for 4-5 weeks. Animals fed 20% casein diet induced the high
incidence of cholesterol gallstone than those fed 10% casein diet. Soy protein isolate (SPD

could not show any changes in gallstone formation. However, SPI suppressed the increment of

serum (LDL+VLDL) cholesterol levels and atherogenic index. Fecal excretion of bile acids

was increased by SPI feeding. Milk whey isolate showed a significant repress against the

increments of total cholesterol concentration in serum and liver, and lithogenic effect by the
casein and cholesterol feeding. Rep. Soy Protein Res. Com., Jpn. 14, 53-59, 1993.
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Table1l. Composition of basal diets (%)
Constituents Exps. 1 and 2 Exp.3
Soybean oil 10 0
Corn oil 0 10
Salt mixture! 3.5 3.5
Vitamin mixture! 1.2 1.2
Choline chloride 0.15 0.15
Cellulose 3 3
Cholesterol 0.5 0.5
Na-cholate 0.25 0.25
Casein® 0~20 5~20
SPI? 10~20 5~20
Other protein’ 10~20 10
Sucrose to make 100

TAIN-76™ (1977) 2Oriental Yeast Ind. Co. Ltd.
Fuji Oil Co. With or without 0.3% Met.
‘Purified whole egg protein (Taiyo Chem. Co.
Ltd.), wheat gluten (Tokyo Kasei Ind. Co.
Ltd.), whey protein: milk whey protein isolate
(Morinaga Milk Co. Ltd.).
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Fig.1. Interrelationships between gall bladder cholesterol concentration

and dietary protein sources (Exp. 1).

54

KEHLABEHRSSRHE Vol. 14(1993)



75, HDL-Chl (ZfEGTRER & (MR /R L, T2
Chl B EE, BEHI0%FHEI20%FH L H RET
BHote

HEnXdim=wx~on Chl Al b v

ARV ADRRED, 200% v _ALTHEHEIERTH

ofco

©
- e no stone
2000\“\ O a few stone
© O 1~15%
o © 15~30%
1000
-~ ©
2
B
£
9
5
3
= ©
2 500 a e
3
o 0 ab °
& . . :
°
0O & .
& om B . W
°
: .
20% Casein 10% Casein 10% SPI 10% SPI+Met 10% Egg protein 10% Wl:eat gluten
Fig. 2. Interrelationships between gall bladder cholesterol concentration
and dietary protein sources (Exp. 2).
Table 2. Effects of dietary protein on serum lipid levels in cholesterol fed mice
: Cholesterol
Dietary Triglyceride Phospholipid
group Total HDL VLDL+LDL A l?
mg/dL mg/dL mg/dL mg/dL mg/dL
20% Casein 196+ 9°! 114+ 3¢ 82.2+11.8° 0.747+0.126 66.1t 6.3° 244+ 7.66°
5% SPI 199+11° 134+ 5% 64.6x 9.8° 0.48940.082° 63.5+ 4.8° 249+ 9.98%®
10% SPI 164+ 9¢ 127110 37.8+£11.2°  0.720+0.310% 54 .0+ 4.1° 264+21.44%
15% SPI 222+12°2 154+ 5° 68.9+11.2?2 0.455+0.073° 46.3+ 5.0¢ 265+ 9.502
20% SPI 212+11°° 143+ 5° 68.5+ 8.1  0.480%0.060° 43.8+ 2.0¢ 259+ 9.63%°
10% Whey 154+ 6° 125t 5¢ 28.2%£ 4.6° 0.232%0.041°¢ 95.5+12.2% 233+ 3.12¢

1) Mean=SE of 10 mice.
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significantly different (p<0.05).
2) Atherogenic index: Cholesterol ratio of (VLDL+LDL)/HDL
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and dietary protein composition (Exp. 3).
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Table 3. Effects of dietary protein on liver weight and liver lipids in cholesterol fed mice

Dietary Liver weight Cholesterol Triglyceride Phospholipid
group
g % of BW mg/g wmg/ liver mg/g mg/ liver mg/g mg/ liver

20% Casein 3.161+0.18% 8.50+0.60" 38.8+1.4% 122.3+7.9 16.62+0.97¢ 52.1£3.7° 34.4%0.2¢ 108.7%6.3°
5% SPI 3.16+0.24° 8.37+0.56* 36.5+1.0 115.4+9.3%° 14.20%0.61¢ 44.9+4.0° 34.5+1.0¢ 108.0+7.0°
10% SPI 2.99+0.13° 7.91£0.25° 38.7x0.7° 115.8£5.8 16.13+1.29¢ 48.1-+4.3° 35.4%0.8% 105.0+3.4°
15% SPI 3.08+0.112 8.19£0.23° 36.5+1.0° 112.144.0%° 20.13+1.13° 62.0+4.0° 35.9+0.6° 110.2+4.1°
20% SPI 3.01£0.11# 8.38+0.412 35.4x0.9° 105.843.5° 20.81+1.25° 63.0+4.9° 45.1%£1.3° 136.4+7.92
10% Whey 2.65+0.08° 6.88+0.14" 37.2+0.8° 98.7+3.3¢ 35.05+2.32? 93.2+7.12 54.6+0.6° 145.0+£4.92

1) Mean=SE of 10 mice. Values given in each column not followed by the same alphabetical letter are significantly different (p<0.05).

Table 4. Effects of dietary protein on food intake, fecal weight and sterol concentrations in cholesterol fed mice

Dietary Intake Feces
group Food Chl Na-cholate Dry wt Chl BA
g/day wmg/ day mg/day g/day mg/day % of intake umol/ day % of intake

20% Casein 3.88 19.4+0.8 22.5+0.9¢ 0.30%0.01° 13.60.6° 70.5+£2.5% 6.07+0.32¢ 27.241.3%
5% SPI 4.01 20.140.4% 23.3£0.5° 0.32+0.01° 13.2+0.4° 65.9+1.4° 5.82+0.23¢ 25.0+0.8¢°
10% SPI 4.10 22.0£0.42 25.5+0.5¢% 0.35+0.022 14.3£0.92° 65.1£3.7°¢ 6.99+0.32° 24.9+2.7¢
15% SPI 4.11 20.5+0.5% 23.9+0.6 0.32%0.01° 11.6£0.5¢ 56.7x£2.0° 7.07%£0.32° 29.5+0.8°
20% SPI 3.88 20.9+0.6° 24.3%+0.6° 0.36£0.022 15.6x1.22 74.5+5.0° 10.68+0.80* 43.6+2.5%
10% Whey 4.11 20.3+0.1% 23.6%0.1°¢ 0.30%0.01° 13.2+0.4° 64.8+2.0¢ 10.77+0.242 45.6+1.0%

1) Mean=*SE of 10 mice. Values given in each column not followed by the same alphabetical letter are significantly different (p<0.05).
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