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METABOLIC CHANGES IN LIPIDS AND LIPOPROTEINS OF SERUM

INDUCED BY THE ADDITION OF EXCESS DIETARY CYSTINE TO A
SOY PROTEIN ISOLATE DIET
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ABSTRACT

The addition of excess cystine to a soybean protein isolate (SPI) diet caused the accumula-
tion of lipids in the liver. The increase in liver lipids was due to triacylglycerol. In order to
know the accumulation of triacylglycerol in the liver, rat hepatocytes were isolated. Triacyl-
glycerol in hepatocytes prepared from rats fed a SPI diet supplemented with cystine was
increased, but triacylglycerol in the medium was decreased. The incorporation into triacyl-
glycerol from radioactive glycerol increased in hepatocytes, and decreased in medium. Similar
results were observed in phospholipid metabolism. Hepatic apolipoprotein B mRNA was not
changed between two groups but the addition of cystine to a SPI diet decreased malic enzyme
mRNA. Thus, overall results show that one of the factors for the accumulation of triacylglycer-
ol in the liver induced by the addition of excess cystine to a SPI diet might be due to the
decreased transport from liver into serum. Rep. Soy Protein Res. Com., Jpn. 15, 81-84, 1994.
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Table 1. Dietary composition
SPI SPI + cystine

Soy protein isolate (SPI) 25.3% 25.3%
L-cystine 3.5

Corn oil 5 5
Vitamin mixture 1 1
Choline chloride 0.2 0.2
Mineral mixture 3.5 3.5

Corn starch 65.0 61.5
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Table 2. Triacylglycerol and phospholipid in hepatocyte and medium
SPI SPI + cystine P
ug/ug DNA
Hepatocyte
Triacylglycerol 1.00£0.02 1.95+0.07 <0.01
Phospholipids 2.64%0.05 2.43£0.05 <0.05
Medium
Triacylglycerol 1.68+0.11 1.11+0.04 <0.01
Phospholipids 0.45+0.04 0.46+0.03 NS

Table 3. Incorporation of radioactive glycerol into lipids of hepatocyte and
medium
SPI SPI + cystine p
dpm/ug DNA
Hepatocyte
Triacylglycerol 847154 1310109 <0.01
Phospholipids 1222+121 2434+138 <0.01
Medium
Triacylglycerol 280+31 134+13 <0.01
Phospholipids 177420 266+29 <0.05
Table4. Liver mRNA level of rats fed either a SPI diet or a SPI diet sup-
plemented with cystine
SPI SPI + cystine p
Apolipoprotein B 10026 87.6+14.3 NS
Malic enzyme 10013 52.2= 9.0 <0.01
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