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Effects of Soy Protein, Amino Acid Mixture and Ethanol Extracts on Arterial
Lesions in Apo E-deficient Mice

Wei-Hua NI and Katsumi IMAIZUMI

Faculty of Agriculture, Kyushu University, Fukuoka 812-81

ABSTRACT

Effects of dietary soy protein, soy amino acid mixture and ethanol extracted soy protein on
serum lipids and atherosclerotic lesions in apo E-deficient mice were examined. Soy protein,

compared with casein, prevented atherosclerotic lesions, although serum cholesterol levels were

not influenced. Soy protein simulated amino acids and ethanol extracted soy protein were
partially effective to the lesion. Soy protein ethanol extracts had no significant effect on the
lesion and serum cholesterol. These results show antiatherogenic effect of soy protein is
attributed to protein. Rep. Soy Protein Res. Com., Jpn. 18, 92-95, 1997.
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Table 2. Isoflavone content in soy protein isolate (mg/
100 g protein)
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Fig. 1. Line graphs showing the arteries in apo E-deficient mice. Sites subjected for
microscopic analyses are indicated in number.

Table 1. Effect of dietary soy protein, soy amino acid and soy ethanol extract on atherosclerotic lesions of intima
estimated microscopically in Apo E(-) mice

Feeding Number Lesion area (um?®x10?%) ANOVA

Group period (wk) of mice Part1 Part 2 Part 3 Part 4 Part 5 Part 6 Protein  Part
High cholesterol diet
Soy protein 6 6 115+26.6% 165%41.2 120+34.6 79.6+17.9 71.242.20 52.84+8.40 <0.01 <0.01
Casein 6 6 291+61.2 161+22.3  238%+152 103+1.48  152+69.6 74.8+12.1
SP AA 6 4 159+67.2 89.6+18.6 63.6+35.4 37.4+18.8 9.80+0.85* 10.8+5.24* NS <0.001
Casein AA 6 4 175+30.5 82.4+8.04 96.0%28.6 39.6+11.7 40.4%34.3 38.2+25.2
SP—EE 6 3 260%£51.7 79.4+33.8 55.7+6.46 35.1+£6.52 35.1+6.28 28.2+10.3 NS <0.001
Casein+EE 6 3 270+34.5 118+31.8 86.0+27.2 38.2+3.72 102+87.7 23.6+3.52
Cholesterol free diet
SP—EE 9 12 241£15.2  35.3£7.12* 72.4%£6.50 21.5+£4.92 6.13=3.83 1.90%1.10* NS <0.001
Casein+EE 9 13 231%£19.3 74.1£16.1 77.1+13.3 35.7%8.41 7.01+2.92 5.71+2.33
Soy protein 24 9 218+37.0 70.4£37.3 131+66.2 99.2+21.0 36.3+30.8* 30.1+16.3 <0.01 <0.001
Casein 24 8 243+67.2 140+£30.1  186+51.3 199+67.9 106+36.2 58.3+38.1

* Significant difference at P <0.05 by Student’s ¢ test within each feeding study. Abbreviations: SP, soy protein; AA, amino acid;
EE, ethanol extract.
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Table 3. Effect of dietary soy protein on atherosclerotic lesions of aortic surface stained with Sudan IV

Grou Feeding Number Lesion?% of Lesion% of Lesion% of

rroup period(wk) of mice whole aorta  thoracic aorta abdominal aorta
Cholesterol free diet

Soy protein 9 11 11.3£1.6 20.4+4.6* 12.1+15.7

Casein 9 12 14.6£1.7 27.4%£6.6 13.9£18.3

* Significant difference at P <0.01, by Student’s t test.

Table 4. Effect of dietary soy protein, soy amino acid and soy ethanol extract on

serum lipid in Apo E(-) mice

Group Feeding Number Cholesterol Triglycerides
period (wk) of mice (mg/100mL) (mg/100 mL)
High cholesterol diet
Soy protein 6 6 1913 +285%° 794+116
Casein 6 6 1264 +237° 664+95.6
SP AA 6 4 2354274 420+116
Casein AA 6 4 1761+211%° 834+261
SP—EE 6 3 2053 4355%° 482+10.4
Casein+EE 6 3 2217 +543% 340+73.5
Cholesterol free diet
SP—EE 9 12 674+61.3 173+34.6
Casein+EE 9 13 750+92.1 222+44.3
Soy protein 9 11 753+85.0 231+62.2
Casein 9 12 654170.2 197+46.7
Soy protein 24 9 7081£65.9 103+13.8
Casein 24 8 689111 83.8+15.3

2® Different letters show significant difference at P <0.05 by Duncan’s new multiple
range test. Abbreviations: SP, AA and EE, see Table 1.
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