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ABSTRACT

Effect of dietary soyprotein isolate on serum level of cholesterol was compared with casein,
rice protein, wheat gluten and corn gluten with or without cholesterol or PCB. We previously
reported the hypercholesterolemic effect of several xenobiotics such as PCB and DDT. This
type of hypercholesterolemia is quite different from that due to dietary addition of cholesterol
because of the hypercholesterogenic effect of these xenobiotics, and would be a new model of
dietary hypercholesterolemia. Serum level of cholesterol in rats fed a 15% soyprotein isolate
was significantly lower than that of rats fed a casein or rice protein diet. Rice protein diet group
showed rather higher serum level of cholesterol than casein diet group. In the presence of 1%
of cholesterol or 300 ppm of PCB in diet also showed the similar results. When dietary protein
was wheat gluten or corn gluten, serum level of cholesterol was lower than casein diet group,
only when cholesterol was added to the diets. If PCB was added to the diet, serum level of
cholesterol in rats fed wheat gluten or corn gluten was not different from that of casein diet
group. Thus rice protein and wheat gluten showed different effects on serum cholesterol.
However, when rats were fed a 909% rice diet or 90% wheat diet, serum level of cholesterol was
the same even with or without dietary addition of cholesterol or PCB. In all cases of the present
experimental conditions, dietary soyprotein was hypocholesterolemic as compared with casein,
and wheat gluten and corn gluten were hypocholesterolemic only when cholesterol was added
to the diet. Nutr. Sci. Soy Protein, Jpn 6, 63-67, 1985.
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Table 1. Effect of dietary protein on serum and liver lipids
15% Casein 15% SPI 15% Rice
prot. conc.
B.W. (g/20 days) 79.1+1.1°" 59.7x+1.2¢ 84.4+1.9°
Food intake (g/day) 14.3+0.2%° 14.1+0.4° 15.7+0.5¢
Serum lipids
Total chol. (mg/100 ml) 93.3+2.8° 74.4+2.2°¢ 102.5+1.5¢
HDL-chol. (mg/100 ml) 62.9+6.1°¢ 37.6+1.6° 67.0+2.9¢
HDL/Total 0.67%0.05% 0.51+0.02° 0.65+0.03°
T. G. (mg/100 ml) 95.0+3.0° 61.9+4.8° 113.3%+6.4°
Liver lipids (mg/g)
Total lipids 55.6+1.0° 56.5+1.9¢ 58.3+1.0¢
Cholesterol 2.66+0.12° 2.86+0.24° 2.42+0.50°
T. G 42.5+4.4° 51.3%+1.9¢ 48.8+2.3%

1) Values with different alphabetical superscripts within a line are significantly different (p<

0.05).
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Table 2. Effect of dietary protein and cholesterol on serum and liver lipids

Casein Casein SPI Rice
+chol. +chol. +chol.
B. W. gain (g/20 days) 79.1%+1.1 79.6+4.4°7 52.1£1.9° 82.2+2.3°
Food intake (g/day) 14.3+0.2 14.2+0.8%° 13.2%0.6° 15.4+0.5%
Serum lipids
Total chol. (mg/100 ml) 93.3+2.8 208.1+15.3*° 159.2+16.5° 217.8+12.9¢
HDL-chol. (mg/100 ml) 62.9%+6.1 41.1+1.7¢ 29.2+4.1° 27.7+2.3°
HDL/Total 0.67+0.05 0.20+0.02° 0.21+0.06° 0.13+0.01°
T. G. (mg/100 ml) 95.0%+3.0 92.5+9.4° 102.2+£4.9° 110.61+13.4°
Liver lipids (mg/g)
Total lipids 55.6+0.9 132.6%+7.8° 112.7+7.0° 111.4+2.9¢
Cholesterol 2.66+0.12 40.0%2.4° 29.9+2.2° 32.2+1.4°
T. G. 42.5+4 .4 72.8+5.1° 60.1+4.4%° 56.8+3.9°

1) Refer to footnote in Table 1.



Table 3. Effect of dietary protein and PCB on serum and liver lipids

Casein Casein SPI Rice prot.
+PCB +PCB +PCB
B. W. gain (g/20 days) 79.1£1.1 86.5+2.2 58.9%1.5 85.1+1.8
Food intake (g/day) 14.3+0.2 13.1+0.9 13.2+0.2 14.0%£0.4
Serum lipids
Total chol. (mg/100 ml) 93.3+2.8 149+42Y 112+2° 146+2°
HDL-chol. (mg/100 ml) 62.9+6.1 81.9+3.4¢ 66.3+3.6° 81.9+3.2¢
HDL/Total 0.67%+0.05 0.55+0.01* 0.59%+0.03* 0.56+0.02°
Liver lipids (mg/g)
Total lipids 55.6x1.0 132+4° 70.3+3.5° 78.8+4.5°
Cholesterol 2.66+0.12 8.08+0.43 3.23+0.26 5.57+0.52
T. G. 42.5+4.4 98.7+4.3 47.8+3.8 46.6+3.6

1) Refer to footnote in Table 1.
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Table 4. Effect of dietary protein on serum and liver lipids
Casein Wheat gluten Corn gluten
B. W. gain (g/20 days) 80.3+2.927Y 24.242.2° 13.9%0.5°¢
Food intake (g/day) 12.0+0.3 9.4+0.6° 8.8+0.2°
Serum lipids
Total chol. (mg/100 ml) 78.2+£2.8% 74.2+4.8° 82.8+3.5%
HDL-chol. (mg/100 ml) 44.3+5.5% 42.3+4.4° 30.8+3.1¢
HDL/Total 0.55+0.06° 0.53+0.06° 0.40+0.03°
T. G. (mg/100 ml) 76.4+4.1° 62.4+4.5° 43.8+3.1°
Liver lipids (mg/g)
Total lipids 44.8+0.92° 50.8+2.50% 45.5+1.4°
Cholesterol 2.21+0.14° 2.55+0.25% 2.74+0.21°
T. G 39.8+0.6° 46.0+2.1° 40.6+1.2%°

1) Refer to footnote in Table 1.



Table 5. Effect of dietary protein and cholesterol on serum and liver lipids

Casein Wheat gluten Corn gluten
+chol. +chol. +chol.
B. W. gain (g/20 days) 82.3+1.7%7 23.1+2.1° 16.1+1.9¢
Food intake (g/day) 12.2+0.3° 10.7+0.3° 9.1+0.6°
Serum lipids
Total chol. (mg/100 ml) 180+9¢ 97.9+4.8° 84.7+6.0°
HDL-chol. (mg/100 ml) 30.0+4.9% 19.8+1.9%° 16.2+3.1°
HDL/Total 0.18%0.04° 0.21+0.01° 0.19£0.02¢
T. G. (mg/100 ml) 96.7+9.3¢ 70.2+8.7¢ 72.1+9.3°
Liver lipids (mg/g)
Total lipids 87.0+1.81° 127.1+10.9¢ 81.7+7.5°
Cholesterol 32.2%+2.1° 25.942.7%° 18.8+1.9°
T. G 53.1+1.6° 92.9+9.5¢ 61.3+6.6°

1) Refer to footnote in Table 1.

Table 6. Effect of dietary protein and PCB on serum and liver lipids

Casein Wheat gluten Corn gluten
+PCB +PCB +PCB
B. W. gain (g/20 days) 80.8+1.9%" 23.2+1.1° 15.1+1.1°
Serum lipids
Total chol. (mg/100 ml) 148.9+3.8° 167.5+4.3° 155.5+8.1%°
HDL-chol. (mg/100 ml) 85.3+7.9° 79.8+2.9¢ 64.4+4.9°
HDL/Total 0.56+0.05¢ 0.4640.02%° 0.42+0.03°
T. G. (mg/100 ml) 118.5+16.9° 57.2+2.4° 44.6+3.6°
Liver lipids (mg/g)
Total lipids 61.5+1.2¢ 58.1+1.3%° 56.0+1.4°
Cholesterol 4.11%£0.17¢ 2.80+0.07° 3.00+£0.09°
T. G 54.6+2.5% 53.1+1.2¢ 50.4+1.6%
1) Refer to footnote in Table 1.
Table 7. Comparison of rice and wheat diets (serum lipids)
Serum (mg/100 ml)
Diet
Total chol. HDL-chol. T. G.
(1. 90% Rice 89.0+2.6 65.6+3.5 52.4+4.8
12, 90% Wheat 80.9+2.7 59.4+4.7  51,2+44.2
{3. 90% Rice + 1% chol. 207+17 — 48.8+2.6
4. 90% wheat + 1% chol. 195+20 — 54.7+4.6
{5. 90% Rice + 200 ppm PCB 169+38 85.2+2.2 69.6+6.7
6. 90% Wheat + 200 ppm PCB 149+4 68.5+3.7 30.2+4.6

Protein: Rice diet 6.9%, wheat diet 13.3%



Table 8. Comparison of wheat gluten and wheat flour (serum lipids)

Serum (mg/100 ml)

Total chol. HDL-chol. T.G.

Experiment 1

1. 13% Casein diet 86.4+3.6 52.6+2.7°Y 99.1+5.5%

2. Wheat gluten 87.0+5.2 70.2+4.4° 68.3+4.8°

3, Wheat flour 86.1t2.6 59.8+3.6%° 69.41+6.2°
Experiment 2

4, 13% Casein + 1% chol. 203+17¢ 39.5+1.8¢ 75.1+4.4
[5, Wheat gluten + 1% chol. 99.4+5.5° 34.0£1.9¢ 60.4+5.0
(6. Wheat flour + 1% chol. 163+11° 20.9+3.0° 80.4+5.8

1) Values with different alphabetical superscripts within a column of the same experiment are
significantly different (p<0.05).

Table 9. Cholesterol lowering effect of dietary protein
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