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ABSTRACT
In continuation from last year’s study, we compared the effects of soy protein isolate
(SPI) and casein in cholesterol-enriched semisynthetic diets on fecal steroid excretion rates
and plasma cholesterol level of rats, mice, and Syrian hamsters. In rats, compared with casein,
SPI stimulated fecal steroid excretion rates, whereas no significant difference was observed
between plasma cholesterol levels of SPI-fed and casein-fed groups. In male and female ICR,
male ddy and male C57BL/J6 mice, compared with casein, SPI did not show any definite
differential effect either on steroid excretion rates or plasma cholesterol level. In male Syrian
hamsters, SPI clearly stimulated fecal steroid excretion rates and increased the amount of
radioactivity remaining in the liver and blood plasma, although it did not exert any clear effect
on plasma cholesterol level, indicating that dietary proteins markedly affect cholesterol
metabolism in hamsters. In conclusion, fecal steroid excretion appears to be one of important
factors that determine plasma cholesterol level and that the hypocholesterolemic effect of SPI
in rats, and possibly hamsters, is due, at least in part, to its stimulatory effect on fecal steroid

excretion. Nutr. Sci. Soy Protein, Jpn. 12, 44-47, 1991.
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Effects of dietary proteins on plasma cholesterol level and fecal steroid excretion rates in

Fecal steroid excretion rates

Diet Plasma Total N idi

cholesterol a eutral Acidic
steroids steroids steroids

(Exp.1, n=4-5) mg/100 mL percent/2 days

Chow 58+ 8 19.1+5.4 13.9+0.2 5.6+1.8

LF-CC-casein 129+34 7.1£0.6 3.0£1.3 3.7x0.9

LF-CC-SPI 94+14 15.2+4.5** 6.1t3.4 8.3+3.1*

(Exp. 2, n=6) percent/3 days

HF-CC-casein 113136 7.1+0.5 2.8+0.4 4.8+0.7

HF-CC-SPI 10614 16.9+3.6** 7.1+£2.3** 10.7+3.4**

In Exp. 1, male SD rats were fed experimental diets for 3 weeks before sacrifice at the age of 12
weeks. In Exp. 2, male SD rats were fed experimental diets for 5 weeks before sacrifice at the age
of 12 weeks. Values are means+SD #Significantly different from casein (p<0.025). **Significantly

different from casein (p<0.005).
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Table 2. Effects of dietary proteins on plasma cholesterol level and steroid excretion rates of various
strains of mice fed cholesterol-containing diets

D; Plasma Fecal steroid excretion rates

et cholesterol Total steroids Neutral steroids Acidic steroids
(Exp.1, n=5) mg/ 100 mL percent/2 days
Chow 89+ 8 17.2+ 4.4 7.8+0.9 9.0+2.4
HF-C-casein 156134 44.8+10.5 34.6+8.9 11.8+1.8
HF-C-SPI 147432 50.9+ 6.0 32.7+8.2 13.8+1.8
(Exp. 2, n=4-5) percent/3 days
HF-CC-casein 12712 32.1+£ 9.8 20.8+7.5 13.9+3.4
HF-CC-SPI 151+£15* 52.3+14.4* 24.0+5.0 32.5+9.2**
(Exp. 3, n=5-6) percent/2 days
Chow 122+£32 17.7+ 3.6 7.4%+2.0 9.4+3.4
HF-CC-casein 157+19 32.6t 6.8 23.6+8.4 9.5+3.9
HF-CC-SPI 181+30 40.9+10.2 27.4x7.2 13.6+7.0
(Exp. 4, n=5-6) percent/2 days
Chow 82+13 25.7+ 3.5 18.9+3.3 7.4+1.7
HF-CC-casein 114+ 6 55.1410.2 44.4%9.6 9.3+3.6
HF-CC-SPIL 122+36 37.61+10.4* 27.6£9.7* 10.2£9.9

Mice were fed experimental diet for 3 weeks before sacrifice at the age of 8 weeks, except for Exp.
2 in which mice were fed experimental diet for 5 weeks before sacrifice at the age of 12 weeks. Exp.
1, female ICR ; Exp. 2, male ICR; Exp. 3, male ddy; Exp. 4, male C57BL/J6. Values are means=+SD
*Significantly different from casein (p<0.05). **Significantly different from casein (p<0.005).

Table 3. Effects of dietary proteins on the growth and cholesterol metabolism in
male Syrian hamsters fed cholesterol-containing high-fat semisynthetic

diets
HF-CC-casein HF-CC-SPI

Body weight, 108+6 129+4**
Liver weight, g 6.4+0.4 7.6£0.5%*
Feces dried, g/3 days 1.02+0.16 1.31+0.13**
Plasma cholesterol, mg/100 mlL 264165 298+46
Plasma RA, dpm/mL 10629 248 £ 55%*
Liver lipid RA, percent of dose 12.2+2.5 28.9+8.9**
Fecal steroids, percent/3 days

Total steroids 6.9+1.2 14.9+5.2**

Neutral steroids 3.7+1.1 9.4+3.4**

Acidic steroids 3.4+0.6 5.9£2.0*

Male Syrian hamsters were fed experimental diets for 5 weeks before sacrifice at
the age of 12 weeks. Values are means=*SD for 6 animals. RA, radioactivity. *
Significantly different from casein (p<0.01). **Significantly different from casein

(p<0.005).
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