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ABSTRACT

Serum and liver cholesterol levels are known to be affected by kinds of feeding
protein, especially soy protein has a decreasing effect on those levels. One of these
effects is assumed to be coming from the difference of amino acid composition of the
protein. We noticed the difference of arginine levels in soy protein isolate and casein,
the latter having lower level than the former. Rats were fed the diet supplemented
with cholesterol at 1% level for 2 weeks. In Exp. 1 the protein level was kept at
20%, whereas in Exp. 2 12%. The following results were obtained.

1) Soy protein isolate decreased the growth rate comparing with casein diet. It
might be caused with diarrhea by soy protein isolate.

2) At normal protein level in diet, significant effect of soy protein isolate was not
observed in serum lipids. But, at lower protein level, soy protein isolate significantly
decreased total and free cholesterol levels in serum and increased HDL-cholesterol
level in serum than casein diets.

3) In liver of normal protein group, arginine supplementation decreased signi-
ficantly triglyceride level and tended to decrease total cholesterol level. Similar effect

of arginine was observed in low protein diet, but not significantly.
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Table 1.

Diet composition

Experimental Groups Casein Soy Erotein CaseifE[[+ Arg Soy pIyotein
a-Starch 30 30 30 30
Casein 20(12) — 20(12) —
Soy protein isolate — 20(12) — 20(12)
Lard 8 8 8 8
Vitamin mix. 4 4 4 4
Mineral mix. 0.85 0.85 0.85 0.85
Choline chloride 0.15 0.15 0.15 0.15
Cholesterol 1 1 1 —
Cholic acid 0.25 0.25 0. 25 —
Arginine — — 0.8 —

(0. 48)

Parenthesis means Exp. 2.
Sum up to 100% with f-starch.
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Table 2. Ratio of final body weight to initial weight, and liver and heart weight at
normal protein level (Exp. 1).

Ratio of BW Liver wt Heart wt
initial to final (g/100gBW) (g/100gBW)

I Casein 1.75+0. 092 4.3+40. 382 0.390. 04

I Soy protein 1.5340. 11 4.240.31» 0.36+0. 06

Il Casein+ Arg 1.78£0.122 4.340. 202 0.38+40.07

IV Soy protein chol. free 1.53+0. 10> 3.0+40. 18¢ 0.3440.01

a, b: P<0.05 a, c: P<0.01 Mean+SD

Table 3. Ratio of final body weight to initial weight, and liver and heart weight at

lower protein level (Exp. 2).

Ratio of BW Liver wt Heart wt
initial to final (2/100gBW) (g/100g BW)
1 Casein 1.5240.13b 4.2+0. 142 0.444+0.03
I Soy protein 1.2240. 15¢ 4,3+0.332 0.44+0.04
Il Casein+ Arg 1.754+0. 07> 4.1+0. 222 0.41+0.04
IV Soy protein chol. free 1. 5540. 14P 2.8+0. 10¢ 0.38+0. 03
a, b: P<0.05 a, c: P <0.01 Mean = SD
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Table 4. Effect of feeding protein and supplementation of arginine to casein at normal
protein level on serum lipid levels (Exp. 1).
Triglyceride Total chol. Free chol. HDL-chol.
(mg/dl) (mg/d?) (mg/d?) (mg/d?)
I Casein 234.4+40. 42 207. 2459. 02 85.3+13. 32 26.8+6.1>
I Soy 236. 6+52. 62 238.9+57. 52 385.4+16. b2 22.0+5. 3p
M Cas+Arg 227.9424. 22 259.3490. 1= 82.7+21.72 20.3+6.9v
IV Chol. free 196. 5+22. 20 96.7+11.9b 35.9+ 5.6V 61.0+9. 02
a, b:P <0.01 Mean += SD
Table 5. Effect of feeding protein and supplementation of arginine to casein at lower
protein level on serum lipid levels (Exp. 2).
Triglyceride Total chol. Free chol. HDL-chol.
(mg/dl) (mg/dl) (mg/dl) (mg/dl)
T Casein 248. 4+76. 62 267.2+82. 22 106. 0425. 7= 19.8+ 6.2b:¢
I Soy 214. 84+57. 02 176.3+55. 1b 62.9-+26. 3b 24.2+ 7.3b
I Cas+Arg 243.4+61. 32 267.4+78. 62 124.54-41. 82 14.6+ 2. 2¢
IV Chol. free 125.64:37.3p 96.1413. 2¢ 37.3+ 7.1¢ 40.2+12. 22
a, b; a,c; b, ¢; P <0.01 Mean = SD

Effect of feeding protein and
supplementation of arginine to

Table 6.

casein at normal protein level on
liver lipid levels (Exp. 1).

Table 7. Effect of feeding protein and
supplementation of arginine to
casein at lower protein level on

liver lipid levels (Exp. 2).

Triglyceride Total chol. Triglyceride Total chol.
(mg/g) (ng/g) (mg/g) (mg/g)

I Casein 29.7+4.92 30.4+4. 32 I Casein 25.4+3. 82 29.6-2. 22
I Soy 20.345.5P 26.5+4. 62 I Soy 23.2+4.82 26.6+3. 22
Il Cas+Arg 19.147. 4bc 24.842. 58 II Cas+Arg 21.541. 62 26.742.32
IV Chol. free 12.14£2.3¢ 3.6+0. 46¢ IV Chol. free 16. 6+5.7b 2.8+0.18b
a, b: P<0.05, a, c: P<0.01, b, ¢: P<0.01 a, b: P<0.01
Mean£SD Mean+SD
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