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ABSTRACT
The effects of partial substituting soyprotein isolate for dietary animal protein on lipid
metabolism were investigated in 8 patients with hyperlipidemia and 3 healthy volunteers.
Twenty g/day of soyprotein isolate substitution for two weeks lowered levels of serum
cholesterol (—109%), Phos-L (—5.4%), LDL-C (—13%), Apoprotein B (—13%) and Apo B/
Apo A-I ratio (—15%) significantly. However, most of subjects pointed out the difficulties to
take this diet for more longer time, suggesting the necessity to modify the diet from the clinical

point of view. Nutr. Sci. Soy Protein, Jpn.11, 125-130, 1990.
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Table 1. Subjects
No Name Age Sex Height Weight TCH TG Energy intake
v/o om kg mg/100 ml mg/100 ml  kcal/kg/day
1 HT 72 F 146 44 284 164 38.9
2 ST 66 F 150 52 273 152 22.9
3 eTK 57 F 156 58 256 160 35.0
4 eYH 53 F 157 47 221 167 38.8
5 RO 59 M 163 59 291 306 21.9
6 ST 35 M 164 57 268 122 37.6
7 YK 33 M 170 74 240 80 24.6
8 YS 36 M 160 58 193 244 32.7
9 ES 36 F 155 60 183 78 25.3
10 YM 28 F 160 50 164 72 27.1
11 HM 32 M 167 55 110 70 31.2
®: Under the treatment for hyperlipidemia
Table 2. Changes in diet compositions after SPI diet
Food composition
Total energy Chol
Protein Fat Carbohydrate
Pre 1742+303, keal/d  15.8% 26.2% 55.6% 218+82, mg/d
o
o
Post 1657+250, kcal/d  16.8% 23.9% 55.7% 12157, mg/d
Protein source Fat source
Carbohydrate
Protein Animal Vegetable Fat Animal Vegetable Fish
Pre  68.9+10.9 31.847.2 37.1+7.0 50.8%14.1 16.2+7.0 30.6*=14.4 4.0+2.3  242.0+48.4
o
O
Post 69.7+ 8.7 22.4+8.6 47.5+3.3 44.0+ 9.9 8.3+5.9 33.3*+ 6.2 2.8+1.4 230.3£35.7

Mean+SD (g/day)
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Table 3. Changes of serum lipid levels and LCAT activity in soyprotein diet

n Before After After-before o}
T-chol, mg/100 mi 11 225.7+57.4 203.3%£47.1 —22.6+19.7 <0.01
TG, mg/100 ml 11 146.8£75.5 132.6x78.7 —14.2+44.5 ns
Phos-L, mg/100 ml 11 219.5+43.0 208.1%£38.0 —11.4%15.4 <0.05
LCAT, IU/L 9 87.7+18.8 88.7+14.7 1.0+13.8 ns
Mean=+SD
Table 4. Changes of lipoprotein-lipid levels in soyprotein diet
n Before After After-before p
HDL-TC 11 51.4%11.0 52.3+15.3 0.9+ 4.8 ns
TG 1 19.6+ 5.2 18.3+ 8.4 ~1.44+ 5.3 ns
PL 11 94.0+18.8 95.0422.9 1.0+ 7.6 ns
LDL-TC 11 148.6£50.0 128.7+41.4 —20.0%+19.7 <0.02
TG 11 36.4+17.3 28.8+15.3 —7.6x 6.4 <0.01
PL 11 94.7+30.5 83.7£25.7 —11.0x13.1 <0.05
VLDL-TC 11 25.7+20.7 22.3+16.1 —3.4+10.4 ns
TG 11 90.8+63.2 85.6+65.5 —5.2+40.5 ns
PL 11 30.8+19.6 29.4+18.6 —1.4+ 9.2 ns
Mean+SD (mg/100 ml)
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Fig. 1. Changes of serum and lipoprotein-cholesterol in soyprotein diet
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Fig.2. Changes of apoprotein A-1, A-II and B in soyprotein diet
Table 5. Changes of apoprotein C-II, C-IIl and E in soyprotein diet
n Before After After-before P
Apo C-1I 11 4.75+3.00 4.21+2.56 —0.55+1.16 ns
Apo C-1II 11 12.7 £6.3 11.0 £5.0 —1.6 £3.1 ns
Apo E 11 5.4 +2.6 5.0 +2.4 —0.4 £0.5 <0.05
Mean=£SD (mg/100 ml)
ApoB/A-T1 tt (—15%) WHEREBLVEZTRL, BRI 2
s

Apo B/Apo A-1 L &ERTHA%RL . Apo
A-1, Apo A-II, Apo C-1I, Apo C-IILIZEF it 7shs
otc, Eie, BRI 2 AR ERBI AR L
PEEEX - T,
SPI 20 g/ H O#MEGEHEROES I DWW T
CORBICEM L AEIREEEOEEMH IR
HEYRL, RBRUB2EL BRI TH -7, L
L, SPl #Eyptic A B D& & B X 2 oD TfE
AN DRI Te by, TS 7o 223 TAN
Tek 5 1KA Uisvy, WENPEL BB U T 5,,
Mkl E2L B £, ToFa b a—LCELH
R ERUIEE S\ 5 OB INELBORETH 5 1,

128

Sirtori?, Descovich®% Goldberg® &%, Ila #l%
EUBEEMERS Y - ABBRERED63~90%23K
S ABRRETHEFETmE Chol DZFEL WEA AL
bRl HEL VAN, Hx0RBICRKWTI25%
(K7 ABELT.5g/fBi-AE69.7g) At d o
PhLTRUEETH T LL, Fx0HBRTIE,
Bgti- AB20g MUY KEAD L BRIE
WL CT\Wbicsh, SPI AFEOEHIE = Chol »
BERE AL LT5, Ld-T, KEAHDE
WA 7 ¢ ThE#ED Chol ETIER 23T & R
THIITEERDSS 5, L, ZhHLDORENED
ZELicE S JRERBHA~DOEERME I h T e L
Th, JEWERTIKTAGERK X 5EENTE

KE-ABERENRESSE Vol 11(1990)



Atherogenic index

<TC*HDL{>

Apo B/Apo A-1
HDL-C zzr p <0.001
7.0f &#ﬁgfa 2.0F
B 1.8}F 0\0
6.0F 1.5F
i ‘ N
4.0F 3
- 1.0f
3.0} &::§\\s i
| i
2.0 éi E -
1.0}F 0.5F :
0 0.3
Mean| 3.59+1.60 3.28%£1.83 Mean] 1.02%0.47 0.87+0.43"*"*
iSD L il iSD 5 .
Before After Before After

Fig.3. Changes of Al and Apo B/Apo A-1I

ratio in soyprotein diet

EEZTFHI Lz 5 2%, BEORE/BCATG AR
YEALLBEOREYRN T 2L VI8 A0n061X
BN EELRB, SPI 20g/H &\ 5 HIE X80
3EIBER Ty Vit d bbb TamEL R
DREENRIIMGEIRUIRE L 0 = LT, 5813 SPI
DEENLERCRBE L SD L ) X WERED
BREDBETH S,

F & &

EENEYETHEELESH, BEAIHENREL
T, FAD 1 BOBHEHFOE YA BE20g % SPI
Tk E N2 C2BMEREE, ZORERBICRIET
B ) BRI TR D & 5 v RE L e,

1) SPI 20 g/H oERTAE OB M/ Mo

ABH (31.8/37.1g=22.4/47.5g) Chol {EEE
(218 mg=121 mg) WEEL I,
2) TC, LDL-C, ApoB, ApoB/Apo A-1 1 EE
AL, BEARBICHE LWEERL LN,
3) SPI 20 g/ oEMGEEIUIEL <, B0, B
BT E D TRBBHETH %,

KELABEREWESSTE Vol 11(1990)

D

2)

3

4

X (73

Sirtori, C. R., Agradi, E., Conti, F., Mantero,
0., and Gatti, E. (1977) : Soybean-protein diet
in the treatment of type II hyperlipo-
proteinemia. Lancet, i, 275-277.

Carroll, K. K., Giovanetti, P, M., Huff, M. W,
Moase, O., Roberts, D. C. K., and Wolfe, B. M.
(1978) : Hypocholesterolemic effect of sub-
stituting soybean protein for animal protein in
the diet of healthy young women. Awm. J Clin.
Nutr., 31, 1312-1321.

Sirtori, C. R., Gatti, E., Mantero, O., Conti, F.
Agradi, E., Tremoli, E., Sirtori, M., Fraterrigo,
L., Tavazzi, L., and Kritchevsky, D. (1979) :
Clinical experience with the soybean protein
diet in the treatment of hypercholesterolemia.
Am. J. Clin. Nutr., 32, 1645-1658.

Holmes, W. L., Rubel, G. B,, and Hood, S.S.
(1980) : Comparison of the effect of dietary

meat versus dietary soybean protein on

129



5)

6)

D

plasma lipids of hyperlipidemic individuals.
Atherosclerosis, 36, 379-387.

Descovich, G.C., Gaddi, A. Mannino, G.,
Cattin, L., Senin, U., Carzzo, C., Fragiacomo,
C.Sirtori, M., Ceredi, C., Benassi, M.S.,
Colombo, L., Fontana, G., Mannario, E., Ber-
telli, E., Noseda, G. and Sirtori, C. R. (1980) :
Multicenter study of soybean protein diet for
outpatient hypercholesterolemic patients.
Lancet, ii, 709-712.

Goldberg, A.P., Lim, A., Kolar, J. B., Grund-
hauser, J. J., Steinke, F. H. and Schonfeld, G.
(1982) : Soybean protein independently lowers
plasma cholesterol levels in primary hyper-
cholesterolemia. Atherosclerosis, 43, 355-368.
Grundy, S. M., and Abrams, J. J. (1983) : Com-

parison of actions of soy protein and casein on

130

8

9

10

metabolism of plasma lipoproteins and choles-
terol in human. Am. J. Clin. Nutr., 38, 245-252.
TR, EEEE, & FE, B BT, B
T, AKET, MEERL, BIEH, HRAE
4, FEHRE (1986) SEEREAABEDORKRE
RBCRETHE. KTAABXERRELS
55, 7, 94-99.

BEET, =iFAF, IUWABRFET, BESR, E
HES, BIIEEE, MNaFk 1987 e to
SHAT I ARBERRCES TS a v AT A —
Bl L 2 v AT v - AVBRE. KT A
HEXEFREEREE, 8, 93-97.

hREE, EEEET, wzmal (1989) @ 7K
% AB E phenotype (&t KT A BEEEIC
X BMIE Y Rlc ABDOER. KT e A BEXEN
FeaasE, 10, 89-93.

IS IS Dby

KELABEFREMRESEEE Vol 11(1990)



