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ABSTRACT

This study was conducted to investigate the long-term effect of soy protein on serum lipids,
platelet aggregation, hemostatic markers, and atherosclerosis of lower abdominal aorta.
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 one year. Nine
subjects with soy protein did not show any significant changes in serum levels of cholesterol
(m=SD; 248+37 mg/100 mL at baseline and 258 =42 mg/100 mL after one-year intake of soy
protein), triglyceride, HDL-cholesterol, apoproteins Al, A2, B, C2, C3 and E, platelet aggrega-
tion induced by ADP, or hemostatic markers (fibrinogen, PAI-1, D-dimer, plasminogen, AT-
III, bTG and PF4). Arterial calcification (ACV) and wall thickening and volume (AWYV) 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. Further examination is awaited to clarify the clinical effectiveness
of soy protein to inhibit the progression of early atherosclerosis in hypercholesterolemic
patients. Rep. Soy Protein Res. Com., Jpn. 18, 135-140, 1997.
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Table 1. Characteristics and dietary backgrounds of
the hypercholesterolemic patients

n 15 (all females)
Age (v) 59.3+5.3
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FEREIF\C EIERFRIN U, BEED /9T Table 2

Body weight (kg) 54.7+8.3 = - 3 "

BMI (kg/m?) 93 6+3.4 &3 bgﬂgﬁ:lﬁﬁk’)h’f{ﬁﬂﬁbt.

Dictary intake CT B & 2EHMAREBIROWIREIRBELE 1L, ©
Energy (kcal/day) 14274261 NONDBFELI-aYEa—F—Y 7 b EAWTER
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Fig. 1. Study protocol. *Blood test included serum lipids, apoproteins, hemostatic
parameters and platelet aggregation test.
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Table 2. Changes in body weight, serum lipids and apoproteins in soy protein group and low-fat milk group

Soy protein

Low-fat milk

0 mo 6 mo 12 mo 0 mo 6 mo 12 mo
Body weight (kg) 54.5+9.4  54.0+9.8 55.33+10.3 52.4+3.9 51.8+3.9 51.7+3.6
Total cholesterol (mg/100mL) 248.3+36.9 250.0+39.5 257.8441.5 239.8+29.0 243.8+24.1 243.6+19.9
Triglyceride (mg/100 mL) 108.0+47.9 138.9+66.8 129.1+44.4 114.7+53.0 108.0+72.5 96.2+28.5
HDL-cholesterol (mg/100mL) 62.7+9.7  60.0+9.0  60.5+11.2 60.0+£5.3  56.3+6.2  59.4+10.9
Apo Al (mg/100 mL) 140.4+21.1 148.7+24.8 154.9+25.9 140.9+18.0 145.5+19.4 136.5+24.5
Apo A2 (mg/100 mL) 37.9+%6.7  40.7+9.7  39.1+x9.0  38.2+6.0  36.7+4.8  35.4+6.8
Apo B (mg/100 mL) 120.6+28.2 127.1+29.4 126.1+27.1 122.2+25.2 123.8+23.5 114.0+11.5
Apo C2 (mg/100 mL) 4.30+1.43 4.48+1.77 4.49+1.32 4.85+1.66 4.42+1.40 4.48%+1.00
Apo C3 (mg/100 mL) 10.9+3.4  12.5+5.7 10.9+2.8  11.0+4.2  11.0+4.2  10.4+2.8
Apo E (mg/100 mL) 5.80+1.25 5.80+1.25 5.65+0.85 5.88+1.08 5.47+0.65 5.74+0.63

Table 3. Changes in platelet aggregation and hemostatic markers in soy protein group and low-fat milk group

Soy protein Low-fat milk
0 mo 6 mo 12 mo 0 mo 6 mo 12 mo

Platelet aggregation

ADP 1mM (%) 36.5£13.8 34.3+9.3  31.9+8.9 30.9+10.9 28.6+6.8 (23.8+18.5)

ADP 2mM (%) 45.7+15.5 46.4%+8.4  41.8%8.0 41.6%+7.4 42.945.2 (41.8+8.0)
BTG (ng/mL) 31.6+20.3 34.9+34.9 38.2+26.5 59.0+64.4 28.7+16.5 (172.0%207.9)
PF4 (ng/mL) 29.7+48.9  9.1+11.2  6.9+5.3 27.2432.0 61.0+72.4  (23.0%+7.1)
Fibrinogen (mg/100 mL)  306.7+65.5 318.1+41.6 344.3+103.3 321.8+73.7 359.5+84.8 (341.7%36.5)
TAT (ng/mL) 4.18+£3.03 4.93+4.39 3.49+4.27 2.37%+1.57 43.424100.72 (2.32+0.90)
D-Dimer (ng/mL) 87.6+49.4 97.3+98.4 87.9+66.6 84.0+32.5 84.7+29.4 —
PAI-1 (ng/mL) 32.7+17.7 31.6%20.5 51.8+23.8 29.2+18.2 61.0=72.4  (23.0+£7.1)
AT IIT (%) 118.2+12.7 111.2+8.1 112.6+12.8 110.0+8.6 110.2+8.3  (108.9+9.9)
Plasminogen (%) 109.7+10.2 104.7+9.7 113.9=13.0 106.6+11.0 107.0=10.0 (108.1=+8.8)

In low-fat milk group D-dimer on 12 mo in all of 6 patients and another hemostatic markers in 4 patients were not

available.
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Fig. 2. Changes in arterial wall volume percent
(AWYV), arterial calcification volume per-
cent (ACV), and aortic wall and calcifica-
tion volume percent (AWCV) in lower
abdominal aorta estimated by computed
tomography with soy protein and low-fat
milk intake.
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Fig. 3. Changes in bone mineral density of hyper-
cholesterolemic females in soy protein
group (closed circle, n=8) and low-fat
milk group (open circle, n=3).
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