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ABSTRACT

The effects of excess cystine added to the diets with casein, egg protein, soybean protein
isolate and wheat gluten as protein sources on liver and serum lipids of rats were examined.
Liver lipid contents among four groups were not changed when cystine was not added. The
addition of excess cystine to the soybean protein isolate diet, but not to the casein, egg protein
and wheat gluten, caused lipid accumulation in the liver. The increase in liver lipids was due
to an increase in triacylglycerol. In order to know the accumulation of triacylglycerol in the
liver, Triton WR 1339 were injected intravenously. The increased rate of triacylglycerol in
serum from rats fed the soybean protein isolate diet supplemented with cystine was lowered as
compared with that of the soybean protein isolate diet. Both protein and triacylglycerol of
VLDL fraction in serum were decreased. Apolipoprotein E was not changed, but apolipoprotein
C was decreased. Thus, overall results show that one of the factors for the accumulation of
triacylglycerol in the liver induced by the addition of excess cystine to the soybean protein
isolate diet might be due to the decreased transport from liver into serum. Rep. Soy Protein Res.
Com., Jpn. 14, 60-64, 1993.
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Table 1. Composition of the diets without excess cystine (g/kg)
Casein Egg protein Soya-bean protein Wheat gluten
Casein® 246 — — -
Egg protein® — 268 — —
Soybean protein isolate* — 253 —
Wheat gluten? — — — 271
AIN vitamin mixture®® 10 10 10 10
Choline chloride? 2 2 2 2
AIN mineral mixture® 35 35 35 35
Maize oil” 50 50 50 50
Maize starch® 657 635 650 632

1

was replaced by 35 g of L-cystine per kg of diet.
Katayama Chemical Industries Co., Osaka, Japan.

Fujipro R, Fuji Oil Co., Osaka, Japan.

The cystine-excess diet had the same composition as the corresponding diet except that 35 g of maize starch

Prepared from whole egg powder produced by Taiyoukagaku Co., Yokkaichi, Mie, Japan.

* American Institute of Nutrition (1977) J. Nutr. 107, 1340-1348.
& American Institute of Nutrition (1980) J. Nutr. 110, 1726.

7 Nihon Syokuhin Kako Co., Fuji, Shizuoka, Japan.
Chuo Syokuryo Co., Inazawa, Aichi, Japan.
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Table 2. Effects of excess cystine on total lipids, triacylglycerol, cholesterol and phospholipid of the liver

Cystine Diet
Liver lipids added _ Egg Soya-bean Wheat
glkg Casein protein protein gluten
Total lipids, mg/g 0 43.4+0.7 47.3£0.9 47.1+1.7 46.9+2.0
35 42 .8+2.2* 43.7+1.17 71.3+7.4 48.3+3.5”
p NS NS NS NS
Triacylglycerol, mg/g 0 21.7+1.1° 17.3+0.8° 17.0£0.8° 25.5+1.7%
35 20.8+1.9% 18.3+1.1% 47.9+8.8Y 20.5+1.8”
p NS NS <0.01 NS
Cholesterol, mg/g 0 2.09+0.3%® 1.96+0.03° 2.18+0.06* 1.69+0.06¢
35 2.084+0.05 2.1840.04 2.20+0.10 2.18+0.05
p NS <0.01 NS <0.01
Phospholipid, mg/g 0 19.5+1.1° 28.1x£1.22 27.9+1.4 19.8£1.3°
35 19.9+1.3 22.9+1.0 19.8%+1.3 25.8+4.5
p NS <0.01 <0.01 NS

Data represent means+SEM for six rats.

abeyvz)Means within the same horizontal column that do not share a common superscript letter were

significantly different: p<0.05. NS: not significant.
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Liver triacylglycerol and secreted triacylglycerol from liver of rats

fed a soybean protein isolate diet (SPI) or a soybean protein isolate
diet supplemented with L-cystine (SPI-+cystine).
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Fig. 3. Triacylglycerol (TG), cholesterol and phos-
pholipids (PL) in serum VLDL of rats fed a
soybean protein isolate diet ((J) or a soybean

protein isolate diet with L-cystine (D).
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Fig. 4. Apolipoprotein content in serum VLDL of rats fed a soybean protein
isolate diet () or a soybean protein isolate diet with L-cystine
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