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EFFECTS OF DIETARY PROTEINS ON SERUM LEVELS OF
CHOLESTEROL AND APOLIPOPROTEINS IN RATS
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ABSTRACT
(1) The authors established dietary conditions under which hypercholesterolemia was induced

constantly within a short period of time in young rats. (2) Components in the diet to cause this
hypercholesterolemia were proved to be protein, fat and cholesterol, indicating that this

animal model might be a good model of human hypercholesterolemia. Sucrose, however, was
found to play no role in producing hypercholesterolemia. (3) The hypercholesterolemia caused
by casein diet was associated with higher plasma levels of apoB and it was furthermore

suggested that turnover of this apoprotein might be accelerated under this condition.
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Table 1.

Diet composition

(g)

15% 20% 30% 40%
Protein 15 20 30 40
Dextrin 44.75 39.75 29.75 19.75
Sucrose 20
Lard 10
Vitamins 1
Minerals 4
Cellulose 2
0il 2
Cholesterol 1
Cholic acid 0.25
H:0 55

Table 2. Effect of protein concentrations in diet

Protein Conc. Total chol. HDL chol. Weight gain
(mg/100 m1)  (mg/100 ml) (g/week)

Casein 15 (4) 6l.4+ 2.4 25.7+1.4 31.4+ 3.5
20 (4) 433.0+274.5 17.14£3.6 24.94+ 7.0

30 (4) 361.7+122.1 14.743.6 33.1+10.8

40 (5) 446.7+127.1 14.4%+1.5 44.4+ 4.5

Soy 15 (5) 78.7+ 8.4  36.6+5.6 16.7+ 4.4
protein o4 (3) 54.3+ 5.8  34.8+3.1 33.3+ 4.3
30 (5) 64.6+ 21.9 39.7+6.6 33.3+ 5.3

40 (3) 80.5+ 22.4 41.943.7 34.84 4.4

Time course of cholesterol feeding

Total chol. HDL chol. Weight gain
(mg/100 ml) (mg/100 ml) (g)
0 time (5) 106.0+15.7 45.6+16.1 0
1 week (5) 297.7435. 6* 44.5+17.8 47.6% 9.0
3 weeks (5) 293.8+£143. 3** 23.94+ 3.1* 115.2+ 8.5
4 weeks (6) 304.1+ 72.9* 35.2+ 7.0 135.2+15.5

* p<0.001, ** p<0.05
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Table 4. Effects of diet composition

Diet Total chol. HDL chol. Weight gain

€ (mg/100 ml) (mg/100 ml) (g)
Complete (4) 439.5+113.0 28.1%6.6** 83.3+44.5
—Lard (5) 103.2+ 37.6 49.049.9* 94.8+ 9.4
-Eucggsed (3) 608.3+ 81.8 25.945.5 63.0+40.0
—Lara an * * %

SUCTOSE (6) 126.8+ 40.9 43.6+6. 4 87.0+15.0
—Cholesterol  (6) 73.94+ 7.3* 38.0+5.1 103.54+13.7

*p<0.05, ** p<0.02

Table 5. Effect of fats

Total cholesterol

HDL cholesterol

Diet (mg/100 ml) (mg/100 ml)
Lab. chow (4) 51.2+ 10.3 22.2+6.0
- Lard-diet (4) 280.1+137.6* 22.6+6.5
Salad oil-diet (4) 174. 6+ 36.3** 33.44+8.3

*p<0.05 ** p<0.002

Table 6. Effect of proteins in cholesteroi-diet

Lab. chow Casein Soy protein
(4) (3) (4)

Total cholesterol 87.0+ 7.5 400.5+174. 3~ 67.2+21.1
(mg/100 ml)

HDL cholesterol 51.4+£12.8 24.4+ 4.0 30.5+13.1
(mg/100 ml)

Apo B (mcg/ml) 149.0+21. 0 391.7+142.1* 141.8+37.0

Weight gain (g) 125.84+20.4 114.3+ 14.4 122.0£13.8

* p<0.05
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Table 7. Double labelling of apo B

. Total HDL 1C/2H Weight

. Ammal —_ .
Diet o chol. chol. liver apo B gain
' (mg/100 ml) (mcg/ml) (g/16 d)

Casein 1 221.4 16.9 . 384 . 324 112

2 281.7 24.1 . 346 777 123

(251.6)  (20.5) (.365) (.552) (118)

Soy 1 33.7 22.4 . 338 144 101

protein 2 40.4 20.5 . 357 .235 104
(37.1) (21.5) (.348) (.190) (103)
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