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ABSTRACT

In human and rabbit, it was investigated whether the administration of soy protein was

effective or not to reduction of plasma cholesterol, inhibition of LDL peroxidation and suppres-

sion of enlargement of LDL molecular size.

1. Peroxidized LDL and large molecular size LDL are injurious to arterial vessels.

2. Soy protein suppressed the peroxidation of LDL ¢n vitro and in vivo experiments.

3. The increase of LDL-cholesterol after cholesterol feeding was suppressed more than that
of LDL-apo B by soy protein. Namely, LDL-cholesterol/LDL-apo B ratio became lower by soy
protein administration. The ratio after cholesterol feeding increased with enlargement of LDL
molecuses. Thus, it was speculated that enlargement of LDL molecules due to cholesterol

feeding was inhibited by soy protein administration.
4. Soybean is very good food for protection of vessel injuries and provention of cardiovas-
cular disease. Rep. Soy Protein Res. Com., Jpn. 16, 21-31, 1995.
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Fig. 1. Inhibition of antioxidants of new spot forma-
tion on TLC. TLC profiles of lipids in LDL: lane
1, normal LDL; lane 2, peroxidized LDL (dial-
yzed into filtered tap water for mild oxidation);
lane 3, LDL dialyzed into filtered tap water
with EDATA-2Na; lane 4, LDL dialyzed into
filtered tap water with butylated hydroxy-
toluene (BHT), and lane 5, LDL dialyzed into
filtered tap water with EDATA-2Na+BHT.
X, and X, are recognized in peroxidized LDL
and those from normal LDL are not stained.
Lane 1 shows TLC profiles of lipids in LDL
isolated from the plasma of healthy persons.
Solvent : petroleum ether : ethyl ehter
acid (75 : 25 : 1).
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Whole soybeans

The remove of hulls and hypocotyls of seed
coats

Soaked in 70°C water for 3 hours
Soaked soybeans

Compressed and heated at 100°C for 3
min

Duolite S-861 for remove of glycoside
compounds

Remove of Duolite by filtration through
nylon mesh

Addition of magnesium dichloride and
calcium dichloride

Compression of the mixture

Soaked with yeast, water, sodium chlo-
ride and ethanol at 4 °C for 1 month

Soycream |

Fig. 2. Preparation of soy protein solution.
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The effect of soycream on the production of

peroxidized lipids. The spot X, and X, were
produced from 1 % cholesterol feeding low
density lipoprotein (LDL) by Cu** oxidation.
But the LDL with soycream in the dialyzate did
not produce the spot X, and X, by Cu** oxida-

tion.
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Fig. 4. Percent of spot X; (panel A) and spot X, (panel B) productions from VLDL, LDL and HDL
due to dialysis into 5uM CuCl,.
—a— (CVD (n=24)
—e— CVD+Soy (n=14) for 6 months
—+— Young healthy persons (n=11)
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Table 1. Comparison of the influence of dialyzing into Cu** on percentages of lipid constituents in LDL among CVD
patients (n=24), CVD patients+soy (n=14) and healthy persons (n=11)

0 hour 6 hour 24 hour 48 hour 72 hour

CE

Patients 36.0+5.0 29.1£55% 225+7.2¢% 16.3+5.3 13.4+6.2

Patients+ Soy 35.8+5.1 345-+7.0 31.8+6.4 20.8+4.5 16.8+3.8%

Healthy 378141 36.4+5.6 30.1%+5.3 19.8+4.1 13.4%3.9
TG

Patients 206+7.2 15.1£5.2 9.5%4.7 6.9+4.0 5.8+4.1

Patients+ Soy 19.8+6.8 18.7+6.8 16.8+4.8 10.9+4.2* 9.8+4.0#

Healthy 16.9+4.8 13.6+£4.7 11.2+4.1 6.8+2.7 53425
Spot X,

Patients 1.1+1.2% 5.7+2.3# 9.6+2.7# 10.2+25 11.7+1.7#

Patients+Soy 1.2+0.8% 2.8%£1.2 52+19 6.2+2.1 8.0x2.2

Healthy 0.7+05 2.7+1.0 58+1.6 8.3+1.6 9.4+21
FFA

Patients 0.7+£0.3 2412 4.3+1.7% 4.7+14 48+14

Patients+ Soy 1.0+0.4 1.6+0.6 22+1.0 2.7+1.1% 3.0+1.8%

Healthy 1.0+0.9 0.9+0.6 25+1.6 3.7t1.4 42+1.4
Spot X,

Patients 1.1+0.8% 3.1+0.8% 5.4+3.4% 6.1+2.8% 7.1+2.3#%

Patients+Soy 0.8+0.4% 1.6+0.6% 2.0£06 2.4%0.8 2.9+1.0%

Healthy 0.5+04 0.9+0.6 1.60.8 2.6+09 3.5+16
FC

Patients 14.7+2.9 15.2+2.1 17.0£3.1 17.6+2.6 17.9+2.7#

Patients+Soy 14.0x2.2 16.2+2.4 17.0+4.2 19.2+2.1 21.2£15

Healthy 14.7+2.0 15.5+1.3 16.3x2.1 19.6+1.9 21.2+2.1
PL

Patients 25.5+4.0 29.6+4.7 31.9+238 37.6+5.1 40.8+8.5

Patients+Soy 26.5+4.0 246+5.0% 25.0+5.2% 37.8+6.0 38.3+54%

Healthy 274+1.8 29.2+4.3 32.4+4.5 39.3+4.6 435+6.6

KEABEW

%, Mean + S.D. Compared with healthy persons : #, P <0.05 ; #, P <0.01.
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Table 2. Comparison of the influence of dialyzing into Cu** on percentages of lipid constituents in VLDL among
CVD patients (n=24), CVD patients+soy (n=14) and healthy persons (n=11)

0 hour 6 hour 24 hour 48 hour 72 hour

CE

Patients 18.6£6.2 14.3+3.8 12.0+3.2 79+2.7 6.3+2.3

Patients+Soy 18.8+4.8 17.4+3.8% 16.8+4.0% 14.8+3.9# 10.6+3.0#

Healthy 155+3.4 13.94£5.2 125+4.8 7.1+2.0 55%3.0
TG

Patients 492+5.2% 39.8+6.4# 33.2+8.8 206+7.8% 17.8+8.0

Patients+ Soy 50.2+5.2% 49.2+6.0 46.2+5.6 40.8+£5.0% 14.7+4.8%

Healthy 57.0+7.6 51.8-£9.7 44.6+16.1 33.8+£13.8 24.8+125
Spot X,

Patients 0.8+0.7 14+0.8 22+11 39+14 50+2.1%

Patients+Soy 0.9+0.4 0.9£0.5 1.2+0.4 22+0.6" 2.8+0.8%

Healthy 0.5+0.6 1.1+1.1 1.6+1.2 3.0+15 3.4+14
FFA

Patients 12+11 2.4+09% 3.4£1.6% 39422 44+2.6

Patients+ Soy 1.3£1.0 1.7£1.2 2.0+1.0 24+1.1 26+1.2%

Healthy 0.9£0.6 1.3+0.8 1.8+0.8 28+1.4 3.7+15
Spot X,

Patients 1.1+0.6%# 2.2+0.8# 2.7+1.2% 40+2.2# 45+2.3#

Patients+Soy 1.0x0.4# 1.3+05 14+05 1.6+0.6 1.6£06

Healthy 0.440.3 0.70.6 0.9+05 1.3+0.7 1.54+0.6
FC

Patients 10.4£2.2% 12.3+£2.7 14.2+2.3# 14.8+3.9 17.0+4.7

Patients-+Soy 11.3+£2.4% 11.8+2.8 11.5+2.9 12.8+3.0 13.8+3.4

Healthy 82123 10.0+2.7 10.7+2.4 13.4%2.9 155%3.6
PL

Patients 19.9+2.3 26.6+8.0 32.7+104 45.0+12.3 46.6+12.4

Patients+Soy 16.7+4.0 17.7+4.1 209+4.8% 25.4+5.0% 32.8+55#

Healthy 17.4+4.1 20.4+6.8 27.4+13.3 39.1+11.0 45.4+10.3

%, Mean = S.D. Compared with healthy persons : #, P<0.05 ; # P <0.01.

26 KEABEWNESSEE Vol 16(1995)



EAE, EE{ELDLYY 7 & MZLDLAF 394 X710k AELUTHEBROR T O —LOPHE 2 RIS 2192

-
(-

BRI - OBMRMEE ST &, FHRICBVLT BTSN TS, %77, Sirtori ef al'PIKE
bRERABECIEB{ELDLOEAMEER 2 ABBOLDLLY v 7y —&ROREEMTE 2L X7

P LDLAFH A XOWAMEWER DO H 5 Z & HHE O—VETDA D =X AZZET TV 3, & 5i1cKhosla

wENTe, et al®iFav A7 a—NVORBEEDOREE Z D X
RKEIAHBIRIMEI VAT O—VETFTDAH =X AZRLWEEZ TN D,

Table 3. Comparison of the influence of dialyzing into Cu** on percentages of lipid constituents in HDL among CVD

patients (n=24), CVD patients+soy (n=14) and healthy persons (n=11)

0 hour 6 hour 24 hour 48 hour 72 hour

CE

Patients 32.2%5.1 25.5+6.2% 13.0+4.6 6.7+2.6 48+19

Patients+ Soy 35.8+5.1 345+7.0 31.8+6.4# 20.8+4.5# 16.8+£3.8#

Healthy 37.0%6.0 31.1+4.8 15.5+3.6 74432 5.4+22
TG

Patients 12.4+7.0 7.5+6.1 3.6+3.3 2.8+25 2.7+2.2

Patients+Soy 15.8+6.8% 18.7+6.8% 16.8+4.8# 10.9+4.2% 9.8-4.0#

Healthy 8.9+33 8.0+4.0 34+1.1 2.7+£0.8 25+1.0
Spot X,

Patients 15+£2.1% 5.5+1.7 85+138 9.9+£29 10.6+3.4

Patients+Soy 1.8+0.8* 2.8+1.2% 5.2+1.9# 6.2+2.1#% 8.0x2.2"

Healthy 0.9-£0.4 46+19 8.5+1.9 9.8+2.2 102+£1.7
FFA

Patients 1.3+05 2.4%0.8 3.24+0.9 34+1.0 39+16

Patients+Soy 1.0+0.4 1.6+0.6 22+1.0#% 2.7+1.1% 3.0+1.8

Healthy 0.8+0.5 1.8+0.9 3.5+0.9 35+1.0 3.5+0.9
Spot X,

Patients 0.60.6 2.0+15 32+17 39+23 46+21

Patients+Soy 0804 1.6£1.0 2.0+£0.6 2.4+08 2.9+1.0

Healthy 0.7+04 1.2£0.7 23+14 2615 3.3+16
FC

Patients 11.1+1.2 12.7£1.9 15.3£1.3 16.3+1.8¢% 177425

Patients+Soy 14.0+2.2% 16.2+2.4% 17.0+4.2 19.2+2.1 21.2%+15

Healthy 10.8+2.8 11.9£3.3 16.5+3.3 18.1£19 19.6£1.7
PL

Patients 40.6+3.8 44.3+6.7 52.9+6.0 56.9+7.4 57.0+8.3

Patients+Soy 265+4.8% 24.6+5.0% 25.0£5.2# 37.8+6.0% 38.3+5.4%

Healthy 40.3+3.4 41.4+6.1 50.3+74 55.9+6.6 55.4+54

%, Mean = S.D. Compared with healthy persons : #, P <0.05 ; # P <0.01.
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Fig. 5. Rabbits were fed on 1% cholesterol added food for 7 weeks.
Each LDL was separated at each period and each LDL was
photographed by negative staining.
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bound low density lipoprotein in human fibro-
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Fig. 6. Scanning electron microscope (SEM) findings of internal carotid artery (ICA) after LDL infusion into left

internal carotid artery.
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Fig. 7. Regression coefficients were calculated between LDL-apo B and LDL-cholesterol at
0, 1 and 2 weeks after 1% cholesterol feeding and feeding with 10% soy protein. The

same expriment was carried out twice.
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