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ABSTRACT

We previously demonstrated that soy protein has a hypocholesterolemic effect in rats as
compared with either casein or rice protein although fecal excretion of steroids was stimulated
by soy protein and rice protein. We also reported that the hypocholesterolemic effect of soy
protein appeared after one day of feeding soy protein, and secretion rate of very low density
lipoprotein (VLDL) was concomitantly repressed by soy protein. These results suggest the
importance of alterations in the secretion of lipoproteins and in the synthesis of apolipo-
proteins. In this paper, distribution of lipids and apolipoproteins among lipoproteins was
investigated in detail. Serum level of cholesterol in rats fed soy protein was lower than that
in rats fed casein or rice protein after one day feeding of the experimental diets and kept the
lower value on day 7. High density lipoprotein (HDL) cholesterol contributed to the lowered
level of cholesterol due to soy protein. However, on day 1 serum level of apolipoprotein A-
I (apo A-1) which is a major apolipoprotein in HDL was not significantly lower in rats fed
soy protein as compared with casein or rice protein groups and was reduced by soy protein on
day 7. From the results of ultracentrifugation separation of serum lipoproteins, soy protein
suppressed the level of apo E-rich lipoproteins, HDL, and VLDL, at early period of feeding soy
protein and subsequently soy protein reduced the level of apo A- I rich lipoprotein, HDL,.
Since hepatic level of apo A-I mRNA was lower in rats fed soy protein as compared with
casein or rice protein on day 1, this reduction of apo A- I mRNA might be responsible for the
suppression of the serum level of HDL cholesterol due to soy protein on day 7. Nutr. Sci. Soy
Protein, fpn. 11, 67-73, 1990.

K ABREDME=2 VAT = — VEREETERT
BAL Tix, “hETELOEFEI LA v & DHETH
RINTEI, T, EYELARER—RCEYE
ARBRENTME2 VAT v - VEBEVET X
BEEZLRTW, EELIRIE L, HEA Y,
KELAHE, XARED 3B OSWTT v F &H
WIRBETL, KCARBEERT » P TRAERLA
HEOHALRLY, MEFavAFe A BEET

KE-ABEREHREESSHE Vol 11(1990)

27, HEAVREDEE L BERABEOETHH Z &
BRLICY, L LEFA~OBRTBROBEMII AT A
HEATY, kKcABERTHRRICY LA VRDE
EI0DEL, AECAHERRZ I ME= VAT m—
ANEEOEKTABICEHBRY 2 v 27 r — A ORINFHE
B Y BEARTCRWI EXRBRINLY, T, K
ThARBR I AMBE2 VAT v — L EEOKTIIE
BHARI24RERACEEZ b, Z o & ¥ VLDL D 2354

.67



LTWBZ ERBELLY, ChETKRELATEKR
IoMEavATFr —LEECETHREDY #1-AH
HES TR > TWABMIEMIRLATWBL, *
WHDL 2V 25 v — A LT3 &5 HELS,
VLDL+LDL 2L 25 r —ARRILTW5D E WD
WMEVREERILT LKL Tz, £ T4
B3, mEY R-ARBEYBEVECTE# L, 7 v
Fike r &R HDL 2MEFRELSMLTHBD
¥, HDL % HDL, & HDL, 5}, SHickE
ABBEKI ME=Vv AT v - VBEETEROR
BRZE LT BE L,

X B F &

KRB 12100 g BIEE D Wistar RifF » & 48
AL, EREHITHSEOCE I v, $250%)
LI5% 7 ABEET, LABBEERELTHET Y, S5
XEABE (727 m-R, SPD, EfEX-ALOE
(RPC) Rz,

HEA VEERIOAME 27268, 24RRHIERAEY S 2
kB E, 7THEMERAY S 2 ERETY, BEE
B FoRIRE 51T - oo

ME VY B ABEX Hatch & Lees DJEEIHE
VLDL (d<1.006g/ml), LDL (d 1.006—1.045g/
ml), HDL, (d1.045—1.080 g/ml), HDL, (d 1.080
—1.210g/mD) HEELI0, 7R KEABRE (7
#) 12 SDS-PAGE THBELY, 7~<>—F VI 7V
P —KEmE Fro b A X —THIELY —27H
BOEAHEREOEY LV 7R RILAHEE
L, CORKIXERRT XY X AREEYRX
D, RO B IEETH 5,

FigD RNA B Z 7 =D vaFdo 75— EIRED
W L7, RNA AL aT7AFe FERTCT 4 e

BlLi, 7o—74+0LT, v ApoA-1I, =7 &
ApoE, vy vt 773 v (FhEh ]I Gordon 1#
+'2, BIRE L, pRF=ELr 6853 hic
HDTH5bH,) D cDNA #H ECL v A7 A THH
L7,

BRCEE

7 v b OFEBENE I OEBRHEC1R, AfHTA
HEWK X 2E&i13ih -7 (Table 1), FEEE I
ABEE, XicABBO 1 BERTERETL TV,
COFBEEDETRIAELABRTKE ot E
DOEBRERY, KELAHE KkTABHED 1 BER
THEIL 7o,

MEx7 A e - A VEKKBE2 v AT v — A H
BlLicdbo® Figlionmli, ME=zvATe—LE
ERAELARED 1 HERTHERETL, ok
Tid&dic HDL (o) EIG TR I » T, KECA
BE® 7 HER T [ HDL (o) DIE TR bR
oo TOTER, Ty b CTRAELABEOME=V A
T e —ARRIIE HDL CREEZ 52 L 2RLTEY,
BTHRBIB LDL DETFTLIIAEL B T3,
EHLIT7THBETRELALDL (B) v AT o — AN
RERCATBE X b INT B 8E3A DRI,

ME7 XY RAHE A-1 EME71 7 I VIRE
% Fig. 2 iR L7, HDL %R T 5TE7 KA H
BThs7# A-13ABABRBARET 1HAEK
ENETL O, THETERKELLETLT
Wic, TOZERKERAHEIL S HDL OETH
1HBEL7THETRERR-% HDL THRI > TW5Z
LRRLTEY, 1HATR T # A-1IREAK HDL
DETRREL BN EERTBL T %, IMEY A
ABERH EBEEBROFCCAAETH b FFERR

— A NVESKEHK, =btrtre—27402 - PrREETBZME7LT I vRBAIELRLLEZA, T8
Table 1. Body weight gain, liver weight and fecal weight in rats fed diets
containing 159 casein, soy protein or rice protein
CAS SPI RPC
1 day feeding
Body weight gain, g/day 5.9 £0.5 6.1 £0.4 5.0 £0.5
Liver weight, g/100 g BW 4.414+0.06° 3.84+0.06° 4.14%0.05°
Fecal weight, g/day 0.360.03* 0.51+£0.02° 0.60%0.02°
7 day feeding
Body weight gain, g/7 days 29.5 £1.9 31.7 £1.4 31.8 £2.8
Liver weight, g/100 g BW 4.434+0.04° 3.63+£0.06* 4.10+0.06°

Values are means+=SEM. Values with different alphabetical superscripts

within a line are significantly different (p<0.05). CAS: casein, SPI : soy
protein isolate, RPC : rice protein concentrate.
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Fig.1. Serum cholesterol in rats fed diets containing 15% casein, soy
protein or rice protein. Left: agarose gel electrophoresis of
lipoproteins. Right : serum levels of cholesterol (mg/100 mD).
CAS : casein, SPI: soy protein isolate, RPC: rice protein concen-
trate.
150 Apolipoprotein A-I %) (g/100 m4)
6
> N L b
;I b
100 4
50 2
0 0
1 day 7 days 1 day 7 days
Fig. 2. Serum levels of apolipoprotein A-I (left) and albumin (right) in

rats fed diets containing 159 casein, soy protein or rice potein.
Values of apolipoprotein A-I were expressed as percent of value
of casein group. CAS: casein, SPI : soy protein isolate, RPC:

rice protein concentrate.
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Fig. 3. Serum lipoproteins, lipids and protein in rats fed diets containing 15% casein, soy protein isolate or rice
protein concentrate for 1 day (A or 7 days B). CAS: casein, SPI: soy protein isolate, RPC : rice protein

concentrate.
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Fig.4. Serum levels of apolipoproteins in rats fed 159 casein, soy
protein or rice protein. Values were expressed as percent of
value of casein group. CAS: casein, SPI: soy protein isolate,
RPC: rice protein concentrate.

FOHH BB REER ST TS v VBT 5I0E
2V AT e - AVBEOETEHETEY, 7RY H
AEBDE, S, SO L - TliEa v A
Tr-ABENMETTEb0EELLND, FHIICE
% VLDL o{E T, HaisE Lt s>eHst

VLDL OiHEEDETA—oDFEREE 2 bR DY,

FRPAHCE TR T AERREAL Y FCABHETH
%5 VLDL, HDL, 2 & b B LT \BZ &b, K
T ABREERS » b TR s SEBEA~D 7 HE
DD AZDIHEINL T B EEZ BRI BY,
7THEATRBIZ-TWA7H A-IREA HDL,®
BT, FEOROPNE?b0 7 R A-1 0K, &
BHERECEKTLIAbDEELLNS, £ I CHED
78 A- ImRNA oE%f~ic (Fig.5), ME7 R
A-TBERELES LT 1 B BT g
D7 #H A-I mRNA BRI ASEABHBEERS v b T
ETLTHY, THETHRARCAKELABERRET
7 A A- I mRNA A LT, ZofERE, XE
T ARBERI L D 7 A A- I mRNA BBA L, 20
BRELT7THA-1%2EAM HDL o3 E AL,
IME HDL BEMETFTLALZ EAERBLTW5S, b

KE-ABEREHRESEE Vol 11(1990)

Apolipoprotein A-1
18S == i i

Apolipoprotein E

18S =—>

e T
Albumin

S o e R ”i@

18S ==

CAS SPI RPC

Fig.5. RNA blotting analysis. mRNA of apolipo-
protein A-I, apolipoprotein E and serum
albumin was detected with ECL system
(Amersham). 185 RNA was indicated.
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