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ABSTRACT

Experimental data so far obtained in our laboratory concerning effects of soy protein
isolate (SPI), compared with casein, on plasma cholesterol level and fecal steroid excretion as
compared between rats, mice and Syrian hamsters were collectively evaluated. Of 11 experi-
ments with rats, SPI lowered plasma cholesterol level significantly in 5 experiments and tended
to do so, though not significant statistically, in 3 experiments, whereas it stimulated fecal
steroid excretion in 8 experiments. In contrast, of 10 experiments with mice, SPI never
exhibited hypocholesterolemic effect and did not stimulate fecal steroid excretion in all but one
experiments. Of 4 experiments with Syrian hamsters, SPI lowered plasma cholesterol level
significantly in one experiment and tended to do so in 2 experiments, whereas it stimulated fecal
steroid excretion in 3 experiments. These results strongly suggest that (1) SPI does not exhibit
hypocholesterolemic effect in mice since it does not stimulate fecal steroid excretion, (2) SPI
exhibits often, but not always, hypocholesterolemic effect in rats and hamsters since it stimu-
lates fecal steroid excretion in these species of animals, and (3) although fecal steroid excretion
is an important factor that determines plasma cholesterol level, there must be other factors that
also affect plasma cholesterol level. It should be noted that it appeared to be casein rather than
SPI that showed species specific response in cholesterol metabolism. Thus casein does not
stimulate fecal steroid excretion in rats and hamsters, causing hypercholesterolemia, whereas
it stimulates steroid excretion in mice, as well as SPI does, thus not causing hypercholester-
olemia in this species. Of the 4 experiments with hamsters, SPI caused higher contents of
radioactive steroids in liver in 3 experiments and in plasma in all experiments, indicating
suppression of transfer of radioactive cholesterol from the plasma into peripheral tissues.
Growth of hamsters were retarded when they were fed high-fat diets containing 0.5 percent
cholesterol and 0.125 percent cholate. The retardation of growth, however, was significantly
less in SPI-fed group than casein-fed group. These results indicated that SPI and casein exert
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quite different influence to cholesterol transport and metabolism in the body. Nutr. Sci. Soy

Protein, Jpn. 13, 101-104, 1992.

KERAHBR R LD & T 5 AR I
ChHEA Vi EDOFYHIARBLEMiE= v 2T
n— VRERETIRBERANH L, KZcAinE
DEDIS5TBEI VAT —AROFIHERE L
THE~DAT v FEMEEDRENEBE T h T
B, REBERXINETCRKELAABDOEAT = AV
PERERI RS v P TRHRET A0~ v A TIRER
LW & bS5 RT a1 FORIE LB
= v AT e — VBE RO DRENDTD, X
Zon b AE—TOBRHSHB LAY, SEHEA ALRZ

X B F &

LSEOEREE LTI, SHWIAT— AL DE
AlLTHEs V7 v ~axs2—¢ SDRKES v b, BE
VT IOBALLICR Rt~ 2 Al WTh
b 4BEBTHEAL, 4V =y AR OB
MF ¢ 3 -5 BETFHEAE O Db, RERfRER 4 3-22:80
BEEAIY, A7 e FEERLS G, mEo
B A T = 4 N Ot L5, ERERHIEEHRY
DERRR (LF) %7-1X&iEl (HP) &85, 55

—TOBRNEMFET L L LD, ThETOEREE  WIERThIR0S% v 25 r — 1 E0.125% = — LB
EMCFEET D, (CO =B LI-bDEHAW, FEIEEOBHTEE
Table 1. Species difference in the effects of soy protein isolate on plasma cholesterol level and

fecal steroid excretion rate
Number of experiments
Animal Sex Total Plasma cholesterol Steroid excretion
° suppressed by SPI stimulated by SPI
Rat M, F 11 5 () 8 (L
Mouse FM 10 0 1
Hamster M 4 1@ 3

Figures in parentheses indicate the number of experiments in which SPI tended to be effective
though not significant statistically. Rats were fed low-fat or high-fat diet with or without
cholesterol and cholate for 2-16 weeks. Mice were fed high-fat diet with or without cholesterol
and cholate, except for one experiment of low-fat, for 3-7 weeks. Hamsters were fed low-fat
or high-fat diet with or without cholesterol and cholate for 3-22 weeks.

Table 2. Effects of soy protein isolate on plasma cholesterol level and distribution of [**C] cholesterol given to

Syrian hamsters by stomach tube

Di.et Protein BW chl:(’)llzzrtr;iol el St?m‘ds -
(Period) @ (mg/dL) Feces? Liver Plasma®
(%/2 or 3d) (%) (%)
LF Casein 164+11 100+25 10.3%+1.8 11.6£4.7 2.6+0.7
@w) SPI 175+11 87+ 4 12.7£2.8 12.6E1.1 5.1+0.6**
LF Casein 191% 8 110 8 2.2+0.7 3.9£1.5 1.1£0.4
@2w) SPI 192+ 6 111£12 6.2+2.1** 9.9£1.1** 3.94+0.5**
HF Casein 170+ 8 141+15 5.7+2.8 6.62.0 1.6+£0.4
a1w) SPI 183+10 102+ 7** 20.3+7.5* 12.2+4.7* 4.4%1.8%*
HF-CC Casein 108+ 6 264+65 6.91+1.2 12.2£2.5 0.5£0.1
(GW) SPI 129+ 4** 298+46 14.9%5.2%* 28.918.9** 1.3+£0.3**

Each group consisted of 6-7 male Syrian hamsters. Steroid excretion rate was determined with 2 day feces in
experiments 1 and 4 and with 3 day feces in experiments 2 and 3, respectively. "Calculated assuming that total

plasma represents 1/26 of body weight.

different from casein (p<0.025).
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**Significantly different from casein (p<0.005).
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