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ABSTRACT

Twelve cases were subjected to take soybean protein substituted diet for 6 weeks

according to cross-over design.

The composition of diet was in the following:

total energy (keal) 1750-1970
protein (g) 73-T74
fat (g) 41-59
carbohydrate (g) 272-285

fiber (g) . 4-5
P/S ratio 2.1-0.8
cholesterol (mg) 357-377

Total animal protein was substituted with soybean protein amounted about 37g.
Total cholesterol decreased on soybean protein diet about 13.7% after 3 weeks

which was statistically significant. LDL-cholesterol decreased significantly about 13. 5%

during the soybean protein diet. Triglyceride did not show any significant changes
about 12.6% on the soybean protein diet. Apo-AI remained unchanged during the

experimental period. Thus, HDL-C/AI ratio tended to decrease on the soybean pro-

tein diet, which was not significant.

In this experiment, we concluded that the soybean protein diet lowered LDI-
cholesterol mainly and also decreased HDL-cholesterol without changing AI level.
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Table 1. Lipid concentration in plasma (initial control value)

= i %{cm%; ﬁikgiﬁ (mg/cdn <m§ﬁu ) I({n?gl/‘d?) FA T

(A) 1 M 173 77.0 213 118 42 N
2 M 165 66. 0 222 78 43 lla
3 F 151 45.0 172 51 50 N
4 F 163 61.0 162 74 52 N
5 F 159 66. 0 218 60 61 N
6 F 150 48.5 204 43 61 N

(B) 1 M 158 56. 5 172 83 44 N
2 F 155 54.0 250 67 54 Ta
3 F 150 45,0 144 61 54 N
4 F 162 64. 0 189 63 47 N
5 F 157 51.0 188 102 53 N
6 M 176 74.0 229 242 41 IIb

* WHO 4348, N : Normal

BEFE

JRAlE UCRZEEROMmEE (lmg EDTA/ml) 2k
W, ke v AT v 3BT, MEENY Y+
I A FidgERe:, MEEEIEEEERECL -, TRIEL
7zo HDL-a2 LA F r— i3~y > - Ca** ¥z Lo
T4 L 72 HDL HEO 2 L AF v — LR EEEIC L 5
THE Uic, MY Ric A BBOH B Havel 500
HBITR S 5 TiT 572,

F70, RERBIOMBIREOBYBERET A v
NS5 T =itk o, TR A-T ORIERX Rocket ¥k
wk v, VLDL O 7 ®izAHBIZ2W Tk % ERER
KENEIC X - THIE L,
= =

BEARICOVTEE Table 2 TRT X 5 i, BTx
A —i%1, 800~2, 000kcal ©, KE/-A HEBH#R (soy
) TRERPRERIL LEN T3 ¥ —BRE R T25,
80~160kcal DEEZ EHR L T 5 RELOHBE T, =
FAX—EROAS AR E ST,

Soy B Tit, KEAHE (=a—7Y 78 R, R

Table 2 Diet composition

Soy & w R’
T F )V — (keal) 1748115 196960
= A B HE() 7343 74+5
i Wi(g) 41+12 59+7
¥ B (g) 27230 285423
i M (2) 4.540.9 3.740.6
P/S W (GIEE) 2.4+0.8 0.9-+0.2
(FERIfE) 2.1+0.8 0.840.1
(7 A, M%+ S D)
a1 A5 v —/)(mg) 377 3574-178

R %235 SHTHRFLL, BWEAREET
NTEH Lz,

Soy R TOIEHERENCIEL, ZDOBED P/S ik
FEDHTE, P/S DFHEMEIL, BROFEIER— b
LD HIE LB AT L Y OKBIE L EbdTELY
—E& B,

aAVAFE—VEKRECARBBERRIB LY — =Y
2 250mg EH SRS LIk L AT e — (F—
(B2 2L, ZBthE RO E £ TR L,
1 H{ERE% 370~380mg & Liz,
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Table 3. Changes of total cholesterol during the course
0 1 2 3 4 5 6 8 (week)
A =6) 198.5  190.8  170.2*% 175.3  197.5  208.5  210.5  207.8
n—
+25.3  +18.3  +16.5 4+14.9  4£20.8 +18.6  +£23.4  +19.4
- 195.3 1872 1823 1917  179.8  168.0** 171.7%  185.8
"= +38.5  £37.7  4+40.5  249.9  +£49.8  +34.3  4+42.0 £45.9
* PL0.05 P < 0.01 Mean = SD (mg/dl)
Table 4. Changes of HDL-cholesterol during the course
0 1 2 3 4 5 6 8 (week)
I 51.5 47.8 44.2%  46.3*  48.2 518 54.5  56.6
e
+ 83 +7.7 +74 4100 + 86 4101 +13.4 4+ 9.2
- 48.8 44.8 46.7 46.0 43.5%% 4L Beeok 42 BRRX 46,4
n=
+56 +92 +93 +£99 +£62 +£50 7.3 *I3
*P<0.05 ** P<002 ** P 0.0l *F* P < 0.001 Mean =+ SD (mg/dl)

mg/dl TH Y, soy £ 3 FEHL7L. 4427 3mg/dl, HA Table 5. Levels of TC, LDL-C, and HDL-C

3 H1#198.5+34. 6mg/dl L, soy RLEALOBIHE on different diets (n = 12)

E'\(Df}'f (P <0.001) 75)%\&)%%710 Soy Control P
A BEHIEH 5 ThTWOR(ES DL, Table 3 TC 171.4+27.3  198.5+34.6 0. 001
. . . 4+27. . . <0.

R8T 2 2 W N B

ﬁﬁg{&T <(Pi0 OI@Z ‘FCT:OSOY fg;iﬁffﬁi LDL-C 117.5424.5 135.8431.0  <0.001
BT ' 2 Y B%  HpL-C 43.9+4 7.2  50.0410.7  <0.02

LIRPER LTV (P <0.05), EERICLED & F

L, TR Ol e R (e /D

-7, +3L.0mg/dl ThH-T, TOEFIHFE Tho7z (P<

3. HDL-aLZX7O—LO%k
124z 1) B soy RBEHFO HDL-2 L 25 v —)
1343.9£7. 2mg/dl T Y, HAEEH T1350. 0+ (0.)
mg/dl Cdholc, FOEIFET (P<0.02), soy &
10 HDL-= L 25 8 — L O FA38 b L,
Sbic, A B WRHZBV TEORLERMLTHS
&, Table 4 ITRLTH B L 9T, ARETIE soy BIER
%208, 3EICHECRY (P<0.05) LTHKY, BRE
BWTH soy BB 1, 2, 3BRIAEBHILT
“5H“w0®o%ﬁﬁﬁmﬁmhﬂu,mmg@m_
B bR 5T,
¢ LDL-aL X 5O~ LOZE{t
1261z 381 % soy RERHD LDL-a X 5 r—)L
i%, 117.5224.5mg/dl TH Y, HAREBWP T 185.8

0.001), (Table 5),

A, BEBICBNTZOE{LE Table 6 ok & TR
LTh BN, ABTIX soy &iEH1£139. 2426, 6mg/d!
OHMEX Y, &SI L, 2B T114. 3+22. 4mg/d!

BREIET L, BRIZELTHL I A EERE
ﬁﬁ&ﬁ&@ﬂa&mbﬂ\fco BEIZBWTY, ﬁ?ﬁiﬁ-ﬁ&
HIIshA EBE R L TW AW, soy BREBRICER
TH b 110.2+12. 4mg/dl, 117.8+38. 6mg/dl 2:4%5
DRV ERLI,

5. ML UETAM FEDE(

MfE Y 7Y 251 FOEE Fig. 21;RLTH D
AR IV T EBRBALAERT0. 7426, Tmg/dl Th Y, soy
APEEG77. 2427, Img/dl, 93.5+57.3mg/dl, 71.8=+
32.5mg/dlE, 2O TRTOORCTCIEREEELRLT

Table. 6 Changes of LDL—choresterol during the course

0 1 2 3 4 5 6 8 (week)
P 139. 2 114. 3%%+ 121.5 139. 7 145.5 140. 4
n=
+26.6 +22.4  +13.9 +16.4  +23.8  £19.0
S 135.5 127 13.5 110.2%%  117.8* 1208
B +35.6 +36.8  +46.9 +12.4  +38.6  +37.3
* P <0.06 ** P<0.01 sk P < 0,001 Mean = SD(mg/dl)
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Fig. 2 Plasma lipids

B6T, ¥EERCEE SN T, 1035441 0mg/dl (P

<0.01) L LAHEMERL, TOHBMIMOMEN % 4

TWb, BETIE, ZE5RFALARFL03. 8:1469. 8mg/dl T,

FAERE Y soy RERTHE{FROBLE RS 20

570
HRBEEOELL S TCHEL VLDL © TG 22

WTh AR, BREKCEEOEMERE LI o7,

6. HIEEOLEIL
2RENCH T, BIFEOEMIIR I L AT v — L DE

{bicEBL L Tz, Fig 2 K2 Op#ie — B L TRLT

H B, ABTIE soy RIEWR 3ET, HifE203.31+19.8

mg/dl 12~ T 174. 8+£11. 7Tmg/dl (P<0.02) ¢FE

BBYETRL, FRERCHUEIMEICET 2EMERL

2o BETHHEEBRMIFBA LA EOELERST

soy BN 3%, BALARFD Y 200. 3223, 3mg/d!

lche~, 172.8425.9mg/dl LEZOW VP E TR LE (P

<0.05),
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Fig. 3 Cy4., and atherogenic index
ABECITHEEREIIEEE2. 120.3ChH Y, HEAy soy BEHEY
PREEE RS TV 5, FRERTIE1.340.2X010
+0.2 OIFC WIEME R Lz, ZBETE, ¥&
Ti3L.3+1.0k Y 1.6+0.2 DIETH Y, soy ®RTIFL1
+0.4 1V L5%0.2 LERRELERLICOALTH D
(Fig. 3),

2R E LD THTYH, soy BFTIIL520.6ThH

D, HRATEL3IL0 4L WETIEELWELEEDLN
1Y el
8. A-1 BEOEI(

7RI EE A-TEEICSWT, soy BB LUERIC
SNTFOEEEEDTHBE, Table 7T DT LT
B B o HERBEI 39112, 2216, 3mg/dl TH Y, soy &
AR TEE112. 9£9. 8mg/dl, HA TiX118. 4£6. 6mg/
dl &, P LERDER1 5T,

7% A-1 53 HDL FOFET RZARETHDH I L

Table 7. Apo A-I
Initial Soy Control
"""" 112.2416.3  112.949.8  118.4£6.6
(mg/dl)
HDL-C/Apo A-1
Initial Soy Control )
""""" 0.46+0.08  0.4040.09  0.42£0.09
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2, HDL-C/7&R A-1 thx & o TH B &, ELERERLA
f%0. 46 0. 08, soy AfEHLP TIX0.400.09, #AEHR
T0.4240.09 &% soy RERPICETOMME 2
58, TEORLTERP 5T,

9. VLDL RO7RI-ABRE C OFHFEBEICONT

Fiz, MUY ETA FiksoyRiICk - TEMLERD
BhRPST I EEFER LI, TRIZABECIZ X2
HEh et 5 BT, VLDL 078 C Bl > TED
EILERE L,

FDFEERS Table 8 IR LTH 528, 7HRCHAE
[ZOW Tk soy B HABERBCBN TS, £<XH%
RO/ RD 5Tz, TORE, FEamERO Co 2 FKHEIC L
[LERE DD LI soy REHR E CHEDOEMERS A
Do, LA Cuo/Cro FfE ) V51 FO
ECEU T, EHEE R LE2RNLRT b0 EEL
2% e
0. 2 0o ft

~< b7 Uy b, RO, ~FS 0y, GREREE,
B fmERkE, 7= A BB B KT, soy RERh L, EAE
BUp & CHigE Lcdd, AEOEIBONED 5T,

£ 2

TTIZRE A BEERIC X 5 G EE O R BILE R
Bz b Z &N, 67g/ HORE A HERRIZ LD
Carroll 52 138 %D = L AT v — L O % 8D
T3, E7z, Sirtori 6% FEHICE L WHERER
B, 2L LT, #20%08 2L 25 0 — L OBLRH
D, FRic Tb A% 5\ i A SR IE O R REIC %)
THnHLEL TS, Zhicxt LT, Holmes 5% (25
BT LD C15~18% Dfe = L A5 v — )L O & 58
DTNBH, NENHEEERE34g/H, P/S=1.59, =L 27
v — LEEE 254mg/ B & ) JRHHIBR & & Oz 28]
O PR ERFRDE R 5T,

£ EIO B AR NIT RV % A T LR IR A E $ (K

Table 8. Apoprotein C subgroup on different
diets
Soy Control
(VLDL)
Cmo(%) 11.5+5.8 10.3+5.6
Cu (%) 19.9+4.6 19.6+6.0
Cmi(%) 34.5+6.6 34.3+8.0
Cu2(%) 33.646.3 35.6+8.7
TG (mg/dl) 89.9+39.2 98.9+49.2

<, PIShEmvwiREBicinz T, KEAHEOBREIT
SEDTFTHDH, BaLAFr—1318. 7% DD T
B otr, Bz Z O, LDL-2 L x5 o — L ORDR%E
L<, 13.5% DA ERLTNS, LHLEE R B D
HDL-= L A5 =5 — L b E{bE R L, F12. 2% DR
%% L7z, Sirtori 5% P/S=2.7 &l L Lickic KT
FAOBERETY E, LDL-2LAF e — A3 LW
DEFTH, HDL-a L 25Fvo— 4@ e nd o s
FHTRY, Holmes & b REkIc HDL-= L A5 = —)L
OWH>HFH TS (Table 9),

HDL-z2 v A5 v — L DK T2V T, SEORKE
TR7R A-L EEELRXS BYOEMIIRTHEED
ETIERL, XV aLvAFe—LORPOELNT L2
5, HDL-C/7# A-1 MR oEmE KEAARE
BOBICRDTHY, HEVERBEMO=a 27—
MBREIZONT, ZVHL»RMFEERTHDL 2 LT
MPCEET LR BAEEEE LTS, ZO&
2B LTt LCAT, {ho HDL thOf5E, o7 Rich
HERBROBREN L SN ALERDS I,

FYZVETAR, BBWE VLDL-FY 7Y €51
FIc3BEEOEERAONT, 7RCHENEICDNTH
HREKEABEER EOMICERALNT, LA
Cmo/Cu 23 b Y 7Y v 5 FIBEL EEEER LA &
b, MU ZY T4 FOEEOHE L LTI OEEE

Table 9. Changes in lipid concentrations in plasma from subjects receiving soy

protein diets

#2321 25 LDL-=v HDL-=uv

W} & FH %t -3 o i -4 w — )LD AFw—J AFu-—)k
% (%) OB (%) OE(%)
7-AiBHg JE Bi =vxF PCS
u - )b
Carroll & E ¥ &H# 67—71 68—76 339—392 0.83—0.86 8.3
(1978) mg/d
Sirtori & & Jg fLE 0.1 11.3 20 6
(1979) 2.7 22 26 20
Holmes & B e i & 15% 34% 254mg/d 1.59—1.63 15—18 17 19
(1980)
Authors EHE, —IR 23 41—59 360 2.1 13.7 13.5 12. 2
(1981) & B I i
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Ly, 13.7%0E), LDL-a v A5 v =0 13.5%0
W, HDL-= L A5 v — )L 0D12. 2% DD & BTz,
7HE Al 3EFEOEHEREY, HDL-mv 7=
— 7R AL @JR Ui

VLDL o> 7 # C EAEIc2W T, mREIC X
5T, HEOEGERET, LA NIV EIAFL
Crmo/Cr DIEFAR% fEFR Lo

AEDRET, KEABRBEBROD2E T EP/S,
FOBOEEL RSN TS EEZXLNDR, KM
A BRIV IEEROEA L LTRREERZA LT
HEBbhs,
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