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ABSTRACT

Nutritional quality of food proteins is usually evaluated based on growth rate and
nitrogen balance of animals. Activities of tissue enzymes, turnover rate of tissue components
and some other criteria are also used sometimes. We previously reported the increase in
urinary excretion of ascorbic acid and in serum level of cholesterol due to dietary xenobiotics
such as PCB, DDT and others is greatly affected by dietary level, and quality of proteins.
Generally, these metabolic responses due to dietary xenobiotics are more significant when
animals were fed the better quality or higher level of dietary proteins. However, those
metabolic responses were comparatively low when the animals were fed diets containing
soyproteins. Sulfur-containing amino acids are the first limiting in soyprotein, and the specific
role of sulfur amino acids for the responses to the xenobiotic intake was suggested. In the
present report, the effects of supplementation of methionine, cystine and inorganic sulfate on
the changes in cholesterol and ascorbic acid metabolism in rats due to PCB feeding were
investigated. Male young rats of the Wistar strain were used and the basal diet contained 10%
of soyprotein isolate as a sole protein source and adjusted the total sulfur content to be 0.3%.
In case of methionine supplementation, rats showed the maximum growth rate when the diets
contained 0.5% of total sulfur amino acids. However, the urinary excretion of ascorbic acid,
and the serum level of cholesterol were significantly higher in rats fed the 0.8% of sulfur
containing amino acid diet with 300 ppm PCB. Supplementation of cystine did not improve the
growth rate of animals but the urinary excretion of ascorbic acid and serum cholesterol were
signficantly increased by supplementation with 0.29% of cystine. The addition of inorganic
sulfate affected on neither growth rate nor the metabolic responses to the xenobiotic. These
results confirmed the specific requirement of sulfur amino acids for the maximum responses
to the xenobiotics over the maximum growth rate. Sulfate conjugation would not have any
specific role for those metabolic responses to PCB. Biochemical mechanism of specific effect

of sulfur amino acids is to be clarified.
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Table 1. Composition of experimental diets
S-AA level (%) 0.30 0.50 0.80
Soyprotein isolate 11.6 11.6 11.6
L-Methionine — 0.2 0.5
a-Corn starch 51.1 51.0 50.8
Sucrose 25.6 25.5 25. 4
Cellulose 4.0
Salt mixture# 5.0
Vitamin mixture# 0.5
Choline chloride 0.2
Corn oil 2.0

6. 67 mg/kg diet
100 ng/kg diet

Retinyl palmitate
Ergocalciferol
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Fig. 1 Body weight gain (g/21 days)
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Fig. 2 Urinary AsA (mg/day/100 g B.W.)
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Fig. 3 Liver AsA (ug/g liver)
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Fig. 4 Serum cholesterol (mg/100 mi)
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