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Long-term Effect of Soy Protein on Serum Lipids, Platelet Aggregation, Hemostatic
Markers and Early Atherosclerosis in Hypercholesterolemic Patients :
Comparison to Low-fat Milk
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ABSTRACT

The long-term effects of soy protein intake on serum lipids, platelet aggregation, hemostatic
markers, and early atherosclerosis of carotid arteries and lower abdominal aorta were compared
to those of low-fat milk. Fifteen middle-aged hypercholesterolemic females, randomly assigned
to take 9 g/day of soy protein or 400 mL/day of low-fat milk, were examined at baseline and
after 18 months . Nine subjects with soy protein did not show any significant changes in serum
levels of cholesterol (mean =+ SD, 248 % 37 mg/100 mL at baseline and 240 * 33 mg/100 mL
after 18 months), triglyceride, HDL-cholesterol, apoproteins AL, Al , B, CII , CII and E, platelet
aggregation induced by ADP and collagen, or hemostatic markers (fibrinogen, PAI-1, D-dimer,
plasminogen, AT-III, BTG and PF4). Six subjects with low-fat milk also showed no significant
changes in these markers except total cholesterol level which was slightly increased ( 250.0 +
16.5 mg/100 mL at baseline to 270.2 £ 25.1 mg/100 mL after 18 months). Arterial calcification
(ACV) and wall thickening and volume (AWV) in lower abdominal aorta were estimated by
computed tomography at baseline and one year of the study. In soy protein group, ACV did not
progress during the study and the increase in AWV was smaller than that in low-fat milk
group, although the difference between the groups was not reached the significance. Annual
increase in intima-media complex thickening (IMT) on common carotid arteries estimated by
ultrasound sonograghy was smaller in the soy protein group (—0.02 £ 0.02 mm) than that in
low-fat milk group (0.01 % 0.01 mm). These findings suggest that the progression of early
atherosclerosis might be modulated by soy protein intake in hypercholesterolemic patients. Soy
Protemn Research, Japan 1, 138-142, 1998.
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Table 1. Changes in serum lipids and apoproteins in soy protein group and low-fat milk group
Soy protein (n=9) Low-fat milk (n=5)
baseline 18 mo baseline 18 mo
mg/100 mL mg/100 mL
Total cholesterol 2483 = 369 257.8 £ 332 250.0 = 165 270.2 &£ 25.1*
Triglyceride 108.0 £ 479 131.6 =574 1176 = 587 139.2 + 726
HDL-Cholesterol 62.7 £ 97 61.0 = 12.2 60.2 =59 586 = 9.2
LDL-Cholesterol 1596 + 30.5 1526 + 285 166.3 = 85 1838 £ 7.9*
Apo Al 1404 £ 21.1 150.2 = 32.0 141.5 = 20.0 1413 =176
Apo All 379+ 67 411+ 93 391 =63 382 +53
Apo B 1206 + 28.2 114.1 £ 180 1288 + 252 1336 + 181
Apo ClI 430 + 143 444 £ 148 516 + 1.65 488 + 157
Apo CIIT 109+ 34 111 £ 26 121 £ 53 130 £ 6.0
Apo E 580 = 1.25 541 £ 0.75 6.14 + 098 6.18 - 1.28
* P < 0.05, compared with baseline.
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Fig. 1. Changes in intima-media complex thickness
(IMT) in common carotid arteries estimated by
sonography during one-year intake of soy protein
and low-fat milk.

Table 2. Changes in platelet aggregation and hemostatic markers in soy protein group and low-fat milk group

Soy protein (n=6)

Low-fat milk (n=4)

baseline 18 mo baseline 18 mo

Platelet aggregation

ADP 1 mM(%) 387=x 90 351+ 81 309 & 109 258 & 84*

ADP 2 mM(%) 471 £ 107 438 £ 23 432 £ 88 409 x 7.0%

Collagen (%) 938 £ 27 883 % 72 65.2 = 494 62.2 = 45.2*
Fibrinogen (mg/100 mL)  310.0 £ 79.1 365.2 = 125.6 3122 = 345 326.8 £ 185
PAI-1(ng/mL) 327 £ 177 57.0 + 205 183+ 81 233 £ 152
AT M (%) 1182 + 127 1274 + 385 1131+ 93 1055 + 5.8

* In Jow-fat milk group data of platelet aggregation on 18 mo were available in 3 subjects.

140

KXELABEME Vol 1(1998)



% =

ARFZETIE, RIEBEICHIEHEE, BILAFo—n
MFEFLFICBNT I8P AMDOKT - A HE R GBI
ICE B IMENEE & SRERERNDEE % R L7225,
MmiKRRE, 7RLZABR, BERERY -7 —0wT
NICOEBELRELRRO o7, iU, BRICERE
L7212 B O crossover if72® 12 A £ TORE
WHO LIZIZFEBETH o7, EROBEERLRY, KE
TABEOMF I L AT O VETIERPHS Tk
Do ZRRIZOWTHBRICHEER L/,

REIZAHEENEICBT 2 EERRBIRTELOER
BIXFAR L W_REBEI R D o 12D RN EWEE
ML7Z e 2E LY, 40, B FHREMIZE
PREELEE % BIE T 5 BB CHiAT L7- SIETB Sk bie ik
Z X B REBIRA R EE SRR, BRI LEA =

£

BVEBTIZ 10 mm 2 B2 W EHE SN THWE D,
AFEONETOIMT AMEIZIZIZIESR LIBETSH -
7o, BEWIRICWE L DEELRBME b o728, K
SRAHBERTIIZOFHEEIEAZRL, S8
DL L VERBIWNS oz, R TEEFL 2725
BIBICBADEH Y, HetFWICEERBEE IR 2
o 72, KBRS L CREERVTIIRELAHY
FORDPEIREEDOEALIVNE B olz, DT b,
KE-ABREL, EEFEAICEZY, MIERE I
IR, R~ — 0 — R EORIEEOELE LTE
b WEIREBILIGIEIRE b ot b H 2 L&
Abhb,
BREEDLAECEIIRTELBL IS FE 4 DML, AFEM:
WE, MHORRE, ZAHER EPEMRICES LE-
TEAL, #R, »5ViEBHEL TV, KELAHE
DEIRBERBICITTEEICOWT, LY SEEITD
MEre, MERECRE~—7 —Dhi 5FEH5ED
LOREHPLETH 5.

#

MaMOEI VAT U—VIEEZAT A/ RERLEREZ R E L, KE-ARE* EHMER
S, MERE, MUEE, SRERERY -V —% 18 0AMERLZ. 7, BEHIRONPIE
JREZ#0ELAEL, KE-AHBBROEE 2 £ILBRUER O & LB L. KE7A
HE (9g/day) 7243, MIRHIFL (400 mL/day) Wi hh % HEMEAIRRL, BB LT 1HA
BRICIMIEIRE, MREEERE, BEBERY—T—%2HEL, FORMFOETICEVEZ 2D 6,
12, BOHBRICEAKOEE LT o7, KELAHEEBRE (0=9) TIZ, 18P AFZOMFBHEIL R
T U =) (FifiEi 248 = 37 mg/100 mL), HDL- = L A5 10— )b, S{ERs, PAI-1{E <0 M/ MRgRE
BE, 74 7)) =5 R OBRBEMBERY—A - LI, 6, 120 BKLER, BEEES, AR
LR A SN o FILBIE (0=6) THEI VAT O — VEN EEBEmEZR LD, it
DR MBI L d o 7o, ARTAEINR 0 PN BEAREL AR B 24 LB T3 AT 1.01 £ 0.06 mm,
14E1% 1.02 £ 007 mm, KB 7ZAHEEBRBEE T, A1 099 £ 010 mm, 147 097 + 009 mm &, T

FLDICABLERBAL N 070, REIALEBEOHH R O %R L7z,

hELER

JRMAEEEICB VT —HIgDRE L AHEETIIIEE, BEMERY — 7 —ICEEREITA
5T, KB LERME OEEA A O NI HREAFTFICEHS L ThP o7, KELABRE
DEYRIEALICB T BERRI LR E MBI E 5 X4 ROKRE % BT,

X

1) Kritchevsky D(1995): Dietary protein, cholesterol
and atherosclerosis : A review of the early history. J
Nutr. 125, 580S-593S.

2) Anderson JW, Johnstone BM and Cook-Newell ME
(1995): Meta-analysis of the effects of soy protein

AE/-ABEME Vol 1(1998)

(8

intake on serum lipids. N Engl | Med, 333, 276-282.

3) Sirtori CR, Lovati MR, Manzoni C, Monetti M,
Pazzucconi F and Gatti E(1995): Soy and cholesterol
reduction : Clinical experience. J Nutr, 125, 5985-
605S.

141



4) WARFEH, FERIBAYD: b b0 L 2T
O— VIBEICRIZTRKESY V7 EO#HR. AR
KE - ART AR, 44, 155-162.

5 W BT, #EEX, WTwF, EAENAT, 8t
W, MMARE, B RE BIUREE199%): &
JRIAEEZ BT B RELAHEDOIMERE,
ANEHERE. B & OB ERE R L BRI L DR
DR, KE-ABEMIESREE, 17,129-134.

6) B BF, MEEER, T, BRELTF, ¥
FH, PMMEERJE F/E, BILRSH 1997) mE
MAEBE BT HIMIENEE, M/, BL O
BEBAEREBREILOER~DOKRTL-AAE
O BHERHE-FARELOLE~. KE7:
ABREIER RS, 18, 135-140.

7) Tsushima M, Koh H, Kyotani S, Waki M, Nishioeda Y,

Harano Y and Omae T(1994) : Noninvasive

142

10)

quantitative evaluation of early atherosclerosis and
the effect of monatepil, a new antihypertensive agent.
Am ] Hypertens, 7, 154S-160S.

#MEER, HAEE, BT, HARER, B
ET, 8, B #0996): B, KA
HRAEAL O IER A mH U — ERAE L DR, B
HE T A BLE AR UESE WA ORI RICE§ 20 %
—. IREH, 36,367-371

Suzuki M, Shinozaki K, Kanazawa A, Hara Y, Hattori
Y, Tsushima M and Harano Y (1996): Insulin
resistance as an independent risk for carotid wall
thickening. Hypertension, 28, 593-598.

Handa N, Matsumoto M, Maeda H, Hougaku H,
Ogawa S, Fukunaga R, Yoneda S, Kimura K and
Kamada T(1990): Ultrasonic evaluation of early
carotid atherosclerosis. Stroke, 21, 1567-1572.

kE2-ABEMRE Vol 1(1998)



