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ABSTRACT

Platelet aggregation and hemostatic markers play an important role in atherosclerosis. Soy
protein has been known to be antiatherogenic and it has mainly been explained by its hypo-
cholesterolemic effect. Whether soy protein affects platelet function and hemostatic markers
has not been well known. This study conducted to compare the effect of soy protein intake to
low fat milk on serum lipids, platelet function and coagulation and fibrinolysis system in
hypercholesterolemic subjects. Fifteen middle aged female patients with mild hypercholester-
olemia were examined. The patients were randomly assigned to take firstly soy protein (12 g/
day) or low fat milk(protein 14 g/day, energy 160 kcal). After a month with first food, the
patients took the other food for the second month. Blood sampling was performed monthly
before and after the study. Serum lipids, apoproteins, platelet aggregation, coagulation and
fibrinolysis markers were examined. Total cholesterol in serum was not changed significantly
with soy protein and low fat milk intake (m+SD; 244 +35 mg/dL at baseline, 248 =24 mg/dL
with soy protein and 250 =35 mg/dL with milk). Serum levels of triglyceride, HDL-cholesterol,
Apo Ay, A,, B, C;, C; and E, platelet aggregation induced by ATP, hemostatic markers were
not significantly changed either, except for plasminogen activator inhibitor 1 (PAI-1) and D-
dimer. Percent change in PAI-1 level estimated after one month intake of soy protein and its

baseline level showed a negative relationship, although it did not reach the significance.
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There was no such tendency with milk intake. Change in D-dimer with soy protein intake was
significantly lower than that with milk intake(-6.6% vs +14.29, respectively, P <0.05). These
results indicate that compared to low fat milk intake soy protein may have a favorable effect

on hemostatic system in the process of atherosclerosis.
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Table 1. Characteristics and dietary backgrounds of
the hypercholesterolemic patients.

BFRE L2 HIHIL Cwis—HeEzons, —F, M
R, BREIRRA SR OBERE I ME S B H & i BhRIE L

@ﬁ%bz BULIEERERNEZ LN, KELABHED
INSERIBTHRICOWTEFTRSHS LT i&m

AT iAlEl, RE T AFBEERIC X BIV/MK, 5
FERRER I RIZ TR E R BT L, RIBI4A B
FhoDEE tt%i L7z (crossover Hif4%), X 54
% RE ARERINC X 2 BIiREE (L Z O b O DHER
DB R RN D BE L, KIEHAFLENREE

n 15(all female)
Agel(y) 59.3+5.3 & J:Eﬁﬁ' LZTETHDH, ERETIE I D crossover Hff
Body weight (kg) 54.7+8.3 P DOWTDARIRET 5,
BMI (kg/m?) 23.6+3.4
Dietary intake vl sk
Energy (kcal/day) 1427.1+260.7
Fat(g) 45.4+15.1
Cholesterol (mg) 188.1+57.6 Xf% (Table 1)
Polyunsaturated fat(g) 12.3+4.6 HIVATu—NVIER2ET 29 REREFEIA
Saturated fat(g) 11.9+4.3 (EBIZe) Zadg r Uiz, BRREYICEA S 022 EpfIREEA L
P/S ratio 11002 MR BRIE S £ £ B LR VIR > 72, 24,
0 mo 1 mo 2 mo 7 mo 13 mo
Crossover study Long follow-up study
Group
Soy protein first C-=--= SP -----> < -=-=---=--- Milk - ----- -~ >
Milk first (- ---- Milk- - - - - e SP--------- >
Examinations
Blood test* ® ® ® e L]
Dietary questionaire o L] L ® L
Abdominal CT scanning L L]
Echogram of carotid arteries L] ®
Bone mineral density (by DEXA) L4 L
Fig. 1. Protocol of the study. *Blood test included serum lipids, apoproteins,
hemostatic markers and platelet aggregation test. SP and milk denote
soy protein intake and low fat milk intake, respectively.
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Table 2. Analytical methods for serum lipids, apo-
proteins and hemostatic markers

Serum lipids
Total cholesterol
Triglyceride
HDL-cholesterol
LDL-cholesterol

Enzymatic assay
Enzymatic assay
Enzymatic assay
Friedewald’s equation

Apoprotein
Apo A, A;, B Immunoturbidimetry
Apo C,, G, E
Hemostatic parameters
Fibrinogen Immunoturbidimetry
Thrombin-Antithrombin
Complex (TAT) EIA
D-dimer ELISA
Plasminogen activator
inhibitor 1 (PAI-1) ELISA

Chromogenic assay
Chromogenic assay

Plasminogen
Antithrombin UI(AT III)

Platelet function

Aggregation 1uM & 2uM ADP
Platelet Factor 4 (PF4) EIA
B-Thromboglobulin (8TG) EIA

Table 3. Serum lipids, apoproteins, and hemostatic markers at baseline and
1 month intake of soy protein or low fat milk

Baseline Soy protein Milk

Total cholesterol (mg/dL) 244.3+34.7 248.2+24.1 249.7+35.2
Triglyceride (mg/dL) 112.7+49.2 113.7+51.9 122.34+53.2
HDL-cholesterol (mg/dL) 62.4+7.5 64.0£11.5 64.5+11.1
LDL-cholsterol (mg/dL) 159.3+29.4 161.5+25.0 160.7+35.1
Apo Al(mg/dL) 139.7+17.8 151.1%£29.0 148.4+21.1
Apo A2(mg/dL) 37.4%+5.4 38.7+8.0 38.9£6.7
Apo B(mg/dL) 124.7+25.5 125.2423.7 129.1+25.1
Apo C2(mg/dL) 4.511+1.50 4.81+1.59 4.884+1.50
Apo C3(mg/dL) 11.6x£1.5 12.4+4.5 12.44+3.8
Apo E(mg/dL) 5.87+1.15 5.96+0.78 6.271+0.98
Platelet aggregation

ADP 1M (%) 37.5x9.9 32.7+12.8 30.5+10.7

ADP 2uM (%) 46.9+10.3 43.3+13.1 41.5+12.1
BTG (ng/mL) 95.2+181 34.2+32.5 34.4+25.7
PF 4(ng/mL) 29.7+48.9 8.4+12 .4 8.3£9.6
Fibrinogen (mg/dL) 320.9£67.4 309.6+51.8 317.0+51.2
TAT (ng/mL) 3.63+2.80 2.59+1.11 4.37+6.78
D-dimer (ng/mL) 89.6+44.9 80.2+33.9 96.3+42.7
PAI-1(ng/mL) 28.0+16.2 21.9+12.6 34.0+2.5
AT II1(%) 116.3+11.9 109.2+12.8 113.9+8.6
Plasminogen (%) 109.9+10.1 107.5+10.9 109.8+8.9
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Fig. 2. Relationships between baseline level and per-
cent changes of PAI-1 estimated a month after
soy protein intake (upper panel) and after milk
intake (lower panel) .

BEH

R AR 12 2 BEREM U, Table 21R 3 EE W
DWLTHEEL 72,

HEETFRIARET

FHEHEHIC OWT, KEAHEERETE =
6), EARAHFIABBSCITRH (=9 2 Hb ¥ T, Hiff,
KTz A EVE TR, (AR R ALIEERE O S B D 22
WOWTRIEEED H 5 TR TRET LT, &
72, AHMEICHANTORE T ABREEBREFS & CMEIEN

%d D-dimer

n=9, p<0.05

50 1
40 1

30 1

20

101

0

-101

-20 1

Milk

Fig. 3. Comparison of percent changes in D-dimer

Soy Protein

level between soy protein intake and milk
intake.
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