DEERZIZVBED
SYkMBEBILRATO—IVIRE
ETER:-- (1)

J

...................... R

© SR B e

-

- KRR

= LAy v —) (CHOL) MEEIAREIC L - TK
B BB+ B 4R, Carroll 5793 XN Sirtori H49
2k > CREFIABE L CHOL BB L OO
REEERS Y YFRIO PTHERE S v, Thb
b, i CHOL Bk v B BRI TEY
e A BERTHRECEr o2, Z20%, VHFSD, 7
£9, =U b Y?, BEUT v M oT [ ORSR
VG Ehic,

ke A BEO L CHOL (K FERO 2 1 =X A
HEEAERAL VRS, HARBDOT I/ BEROZE
VWEDS DIRFRERDBELX VL ABEERTICE
Fh B A FERS (& IS, § 4= 1219)
CEBEVHIEZEDD, ZDFH=ALMMERADIDD
EREMLE LTS v MIFL DR CIFEOEY L e &
N5, TOBHTOVTOREIINETEDLH TR
BT3B,

5y MBI RELAHE L CHOL REOBHEY
Borlkwic, ¥TERECAAEDECYIE CHOL #
Bl Er BRSEAREBAMERET S LD
WERICEF Lz,

X & 5 &

AFERTZERI~NroRY, WFhicB T Lo
KELABRE (7V70 R, RIHEG, kKK ©F v b
I{% CHOL BEICRBIETHEL I LT Y —Dh
¥4 > (ICN Pharmaceuticals Inc. Cleveland Ohio,
US.A) O%h & HERRTL 72,

EAFENI A BE20%, KEEE# 2 0B I UHIR
4 (Harper BAY, 7V = v VR, T EN 1%
BELU4%, Hik=Y »0.15%, wrv—2K2%%
BHY afECL00% L Lich D& Ao, REME S 2
I ERE100 g BV EF I A 400 pg, EF IV Dy
S5pg, FaT=w—NAT¥F— b 10mg Mz, IRVIR
R, VANVERLTHIRML, £ A7 e =ML

%\ SIVCIRIML ZNENRTORTET Y a R T,

KR 1 6% = —ihf; ERAGE (HBER, par-

feeding 33 (X pair-weight-feeding) DE
.

EBRI : JEIOME L v S OB,

FERRIL : 1% = — i CHOL & ; HEERB LV
pair-feeding D%,
1%=— i CHOL &; 7 v F DRHED
=75

Bd 3 ~ 4 EEFAE L, —RAERBRETERER L 547
U7, MRS XL UHFRIEE 2 Folch 5™ ojikic
L THHEL, CHOLRB LY 7V &Y F (TG)®
PERBL, ERVTRE AV L7 c— MEPIZX DI
HY RAVABEE «-BIW YR BEICHEL
CHOL o4fiz #i~ic, &7MiED apo A-1 BEZ »
7y MEEBKIKEEC LV RE L, FRI, VT
EEFEEOKD 2 ABOELEDTAT A FOBEME F
Aym= 57 40— (BHRER, GC-4CMPF) i
L VDI L7, £7oREIA HE Ly CHOL Jps
EOBHIZ OV OEREY B, MEEHT /8
BEE 7 I BESSEE (AXET, JEOL-6AH) %
A THIZEL 72,

BRIV

® R

Table 1 [ZthEMNE, BAR, FEER B L 0L
7, Hfigo CHOL, TG @ % 77, RECAHED
BRERIVCTNOERRIIBVTH I v FOREIH
TR B E &I X eh ot, —RICERRIIKT AHE
BRTEL, MEEERIIEA VHETRESVERICH -
o REREEMLT, AMCABEE TCGEEIHLT
—EOEBLRBIE SR o1z,

EE2 T T, & CHOL oA izizmiE CHOL &
FEloT B REIZAHEDECOFEIRD bR o
7275, CHOL {MATHER F HRIC L VEERERD



olce EBROTE, 1% — i CHOL A TIIRE  ABEEOHRENINRE TR » 72, CHOL #Hinc X
A HEROME CHOL REZ A EA L DZRED D 2 Fig~D CHOL EReiofEE, v~z X VE
BFERICEL, CHOL #@inL 75A b M O RERE  LIRARY, 1%=— U HETIIMEC LERITHEL
bivlc, 16%KIEY VMBI U0%T — FOBA, REE  »edlbh o,
Table 1. Body weight gain, liver weight and serum and liver lipids
of rats given soy protein or casein?’

Exp. D@etary Bo_dy—wt Food intake Liver-wt Serum lipid (mg/d/) Liver lipids (rhg/g)
No. regimens® gain (g) (g/day) (% body-wt) Cholesterol Triglyceride Cholesterol Triglyceride
I 5CO Ad lib.
S—(6) 138+ 7 18.6+0.8 3.14+0.1 85.8+ 2.4 139 =+ 9 3.7+0.2 23.9+2.5
C —(6) 134+ 5 16.6+0.8 3.3+0.1 83.7+ 6.2 155 £ 9 3.5+0.2 21.5+1.8
S+ (6) 124+ 6 17.940.3 4.04+0.1 178 +20 73.1+ 5.0* 63.1+2.8 53.5+8.7
C+(6) 129+ 6 16.5+1.1 4.5+0.2 180 =22 119 =+12 57.24+0.2 45.64+3.8
5CO Pair-fed
S —(6) 92+ 2* 15.8+0.3 3.6+0.1 68.4+ 6.0 122 +14 2.4+0.1 17.4+0.7
C—(6) 111+ 8 15.740.3 3.840.1 82.8+ 6.6 147 =+ 9 2.7£0.2 19.5+1.2
S 4 (6) 85+ 2 15.564+0.3 4.3+0.1 260 +17* 94.6+ 8.5 55.1+3.5 37.4+4.3
C +(6) 95+ 2 14.8+0.7 4.44+0.1 153 +17 107 + 6 43.9+4.4 28.6+2.2
5CO Pair-wt
S —(6) 119+ 3 19.0£0.5 3.0+0.1 91.44+ 6.3 115 =+ 6.5% 3.8%0.1 23.3+2.7
C—(6) 120+ 4 18.0+0. 3 3.340.2 96.5+ 5.1 160 +£17 3.840.1 23.3+2.3
S +(6) 124+ 4 20.040.7 4.240.2 192 +16 94.8+16.4 75.3+8.3 69.7+8.8
C+(6) 125+ 2 18.6%£0.6 4,7+0.1 259 =+43 85.3+ 7.4 76.5+9.6 59.4+4.5
I 1COAd lib.
S —(6) 118+ 5 17.940.5 2.940.1 76.4+ 3.8* 127 +13 3.4%0.2 20.2+1.1
C—(6) 127+ 3 17.540.4 3.3+0.1 93.4+ 6.4 130 =12 3.940.2 23.140.7
S +(6) 124+ 4* 19.5+0.6* 3.840.2 157 =16 102 + 7 36.5+1.6 32.2+3.4
C+(6) 103+ 6 15.7+0.5 3.94+0.2 199 +£45 87.1+ 8.2 37.9+1.5 33.7%3.2
15HCNO Ad lib.
S —(6) 106+ 6 17.140.5 3.04+0.1 68.4+ 6.9 147 +25 3.1£0.1 23.5+2.3
C—(6) 115+ 6 15.940.5 3.1+0.1 62.5+10.6 99.6+13.0 3.1+0.1 23.2+1.1
S+ (6) 102+ 5 16.9+0.6 4.240.1 157 +£22 122 +£12* 69.2+43.5 54.3+3. 6%
C+(6) 97+ 3 15.3+0.3 4.54+0.1 233 +29 48.3+16.7 62.8+5.1 37.742.6
10LA Ad lib.
S —(6) 157+ 7 19.340.5 3.040.0 68.2+ 4.3 159 417 3.3+0.1 20.9+1.4
C—(6) 162+ 9 17.5+0.6 3.14+0.1 76.9+ 3.0 160 18 3.6%0.3 19.1£0.7
S + (6) 140+ 4 18.540.2 4.5+0.0 182 +18 88.8+ 3.9*%108 +4 73.3+8.6
C+(6) 132+13 16.540.7 4.94+0.1 153 +24 109 £ 8 103 =5 59.0+6.1
M 1CO Ad lib
S —(6) 153+ 6 20.0+0.9 2.940.1 75.64 4.8% 184 =14 3.2+0.1 18.3+0.7
C —(6) 148+ 5 18.240.3 3.14+0.0 92.74+ 3.9 163 +14 3.440.2 17.5+1.1
1CO Pair-fed
S —(6) 129+ 3 18.5+0.1 3.2+0.2 78.8+ 3.1* 182 +£15 2.9+0.2% 17.9+0.9
C—(6) 1324+ 5 18.340.3 3.3%0.2 96.0+ 5.0 186 17 3.6+0.1 19.3+0.9
IV 1CO Ad lib.
Wistar
S —(5) 1144 3 17.440.4 3.240.1 59.4+ 2.1* 233 =*25 3.240.1* 18.7+1.4
C—(5) 111+ 5 16.740.4 3.54+0.1 71.2+ 2.3 212 +£24 3.6+0.0 20.6+1.2
Sprague-Dawley
S —(5) 142411 20.8+1.2 3.1+0.1 61.2+ 6.7 120 =+10 3.0+0.0% 22.0+1.7
C—(5) 1434+ 7 20.040.6 3.1+0.1 71.44+ 6.3 130 =+ 9 4.240.2 24.1+1.7
Donryu
S—(5) 1774 6 22.1+£0.5 3.240.1 60.4+ 4.0* 95,3+ 8.5 4.3+0.2 31.9+4.3
C—(5) 172+ 4 21.24+0.5 3.340.0 79.3+ 6.1 92.1£ 7.0 4.1+0.2 22.0+1.9

a) Mean+SE. Male Wistar rats were used throughout except Exp. IV (Sprague-Dawley and Donryu).

b) Figures preceding the abbreviation represent dietary level (%) of fats. CO, corn oil; HCNO, hydrogenated
coconut oil; LA, lard. S, soy protein isolate; C, casein; —, chaolesterol-free; +, cholesterol-added (1%). "
Numbers of rats in parenthesis.

* Significantly different from the corresponding casein group at P <0.05~0.01.
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The serum aminogram of rats given soy protein or casein.

----- cholesterol-added

* Significantly different from the
cholesterol-added group at p<0.05
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Kz B B RS RESEE O Table 2. Concentration of serum lipoprotein cholesterol
1L2THHH, and Apo A-I (Exp. IV)®
22) by N > g
IjUH DI EHEA L BLT Strain Dietary Cholesterol (mg/dl) Apo A-1
KERAMHBELELUOT S /B of rats regimens a-Lipoprotein S-Lipoprotein (pg/ml)
RBAEREBAVCTUYYFEFEEL W ;s
N i b i 41. 44+2. 2% 18.0+1.4 545+24%
PPN %% CHOL 3R istar (5) oy protein + +
e, i REOE Casein 51.6+3.0 23.8+2.5 83137
i, CABEBEETOLOORAE
CHRTIE T & B BEL Splgaag\i:rlleea; ®) Soy protein 40.7+4.6 20.5+2.1 532+43*
. DT L EKT A EED Caseln 48.445.5 20.8+2.9 873:£62
My CHOL MEKT/EMtX7z  Donryu(5)  Soy protein 45.343. 1% 15.2+1. 1 670+67*
AMEABEFOLD, ThbbT 3 Casein 61.246.0 14.1-0.7 932467
JRBRICORERT 5 b 0 T

TRRVAREMEE R T 5, b)
Yadav & Liener!® {37 3 /&
BAEEEFACT, KELARE
DI CHOL BMEETERIXT I /7 BERED S DI
XBZEEFRLTVBEN, KRy VL% % EHRE L
THCTC B I WEARITBRZRELEZ DN,
BOMBPIEH 72 9 OHIRI B S 9,

Kritchevsky 523 KT A BB L HEA T Arg
[Lys W3fiyE CHOL g% P 58N TO 1o
g2, TORBRCKRB LI CKERLABER Lys
%, HEAVIC Arg EINZ-FEE VX &L
FERET o720, BHEOEWERIEL R -7,

%z, Hamilton & Carroll®, Kim 5% X (8 Gatti
& Sirtori?® [ IRTiABHER LD EA » OE—HIIR
T THSH Met B AENCIRIMUIR L7225, BTk

Numbers of rats in parenthesis.
* Significantly different from the corresponding casein group at P <0.05.

RFTHBEOIVERELDHS, LL, KELABED
3% CHOL BEE FEMITEED T I /BIcX b0
DHBHNIEELLTOT7 IV BERICE2b0»E S
DE T BRENRBBIEEEL R TR,
—7%, KERAABEOME CHOL BB IIET#
B HEERTFICEENDHBHE P HH T Y F =
VR PR LT ARBED D, BHELBEAVIIKE:
NEBOY R U ERIEEITORBR0.4% LT R
Eoh, ZoREORN CHOL KTFHEME RET 5 &
FEZIW®, Kim & b FERERICEL Tw5Y,
BT 2 /BN — v RARE A HEDMmE CH
OL BERTIEMDO A b= X 22 THFREEZ S b

RISERELNED 57z, GluH BT Gly™ hfpes DTk o7 CHOL 28U 284, &<z Thr
Table 3. Fecal excretion of neutral sterols#’
E Dietary Feces excreted Neutral sterols (mg/day)
xp. No. ; ) o
regimens (mg/day) Coprostanol Cholesterol Total
I 1CO Ad lib.

Soy protein 1. 000. 05* 5.56+0. 35* 1.68+0.06 7.24+0. 40*
Casein 0.69+0. 08 3.16+0. 34 1.2940.24 4.39£0. 49

1CO Pair-fed
Soy protein 0. 99+0. 06* 5.5240. 41* 1. 8740. 15* 7.39+£0. 48*
Casein 0.73+0.03 3.14+40.26 0.9440.12 4.08-+0.29

v Wistar

Soy protein 0.95+0.06 5.5240.77 2.1240.62 7.6440. 33*
Casein 0.79+0. 03 4.11+0. 46 1.03+0.08 5.14%0. 42

Sprague-Dawley
Soy protein 1. 32+0. 10* 7.72+0. 47* 2.19+0. 24* 9.91+0.67*
Casein 0.76+£0. 05 4.65+0. 40 1. 25+0. 20 5.9040. 38

Donryu
Soy protein 1.16+0. 07* 6.95+0. 36%* 1.99+0. 16* 8.9040. 46%
Casein 0.6440.07 4. 154+0.14 5. 284-0. 50

1340. 43 1.

a) Mean+SE of 6 (Exp. III) or 5 (Exp. IV)rats per group.

b) See footnote of Table I.
c) Weight of lyophilized feces.

* Significantly different from the corresponding casein group at P <0.05.
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HYPOCHOLESTEROLEMIC EFFECT OF SOY
PROTEIN ISOLATE IN RATS

Michihiro SUGANO and Yasuo NAGATA
Laboratory of Nutrition Chemistry, Kyushu University

ABSTRACT

The effect of the soy protein isolate and casein, both given at the 20% level for

8 to 4 weeks, on serum cholesterol was compared in male rats.

The effect of soy

protein on serum cholesterol was easily modified by the type of diet. Soy protein ex-

erted a hypocholesterolemic effect in a cholesterol-free low fat (1% corn oil) diet,

when the lowering action appeared independent of the strain of the rat or the feed-

ing pattern. Although the decrease in serum cholesterol appeared greater in e-lipo-

proteins than in B-lipoproteins, the proportion of the former to total cholesterol re-

mained almost unchanged. The concentration of serum apo A-I was significantly low-

er in rats given the vegetable protein. Rats given soy protein excreted significantly

more feces and fecal neutral sterols. The serum amino acid pattern did not reflect

the difference in dietary protein. Addition of cholesterol to the diets modified the

serum aminogram, the decrease in threonine being most marked in both protein

groups.
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