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ABSTRACT

We previously demonstrated that the supplementation of small amounts of xenobiotics
such as PCB, DDT and others produced hypercholesterolemia in rats without addition of
cholesterol in the diet. This hypercholesterolemia is mainly due to the induction of liver
HMGCoA reductase activity leading to the increased synthesis of cholesterol. When dietary
source of protein was soy protein isolate, the elevation of serum cholesterol by PCB is less than
that of rats fed the casein diet. However, the addition of 0.5% of methionine to the 20% SPI
basal diet together with 0.02% of PCB increased the serum level of cholesterol significantly.
When rats were fed the 15% casein diet which contained the same amount of total sulfur-
amino acids but more methionine, serum level of cholesterol was significantly elevated by PCB
without additional supplement of methionine. Addition of cystine to the PCB containing SPI
diet didn’'t affect the serum level of cholesterol significantly. Dietary PCB induced liver
HMGCoA reductase activity, when dietary protein was casein. On the other hand, when
dietary protein was soy protein isolate, the induction of HMGCoA reductase activity was
observed only when the diet was supplemented with PCB together with methionine. The 20%
SPI diet contained enough sulfur-amino acid for maximum growth of rats. Therefore,
methionine seems to have a specific role for the induction of liver HMGCoA reductase activity
and for the elevated synthesis of liver cholesterol. The addition of methionine to the 20% SPI
diet containing PCB didn’t affect the fecal excretion of bile acids of rats. In i vitro experi-
ment, it was shown that the HMGCoA reductase activity of liver homogenates was elevated
significantly by the addition of glutathione in the incubation medium. Methionine may have
a role to elevate the liver concentration of glutathione. However, the supplementation of
cystine to the diet also elevated the liver glutathione, therefore, methionine may play a role not
only in elevating the tissue level of glutathione but also in other function for the induction of
hypercholesterolemia due to dietary xenobiotics. Nutr. Sci. Soy Protein, Jpn. 9, 93-96, 1988.
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Table 1. Effects of dietary methionine on body weight, liver weight, serum cholesterol and triglycerides, liver
cholesterol and urinary ascorbic acid in rats fed the diets containing cholesterol or PCBs for 21 days

(Experiment 1)

G Diet Body weight Liver Serum Serum Liver Urinary
roup 1€ gain weight cholesterol TG cholesterol ascorbic acid
(g/21 days) (g/100g B.W.)  (mg/100 ml) (mg/100 ml) (mg/g liver) (mg/day/100g B. W)
1. 20% SPI 83.02 4.25 68 68 3.2 0.12
2. 1+05% Met 86.8 4.34 g5+ 107 4.2 0.13
3. 14+0.5% chol.
+0.259% cholate 78.5 4.52 96 78 14.6 N.D.
4. 3+0.5% Met 85.5 4.95 106 79 5.2** N.D.
5. 140.02% PCBs 80.3 5.89 109 70 3.2 5.34
6. 5+0.5% Met 84.3 6.27 169** 112 4.5 12.94%*

1 Abbreviation used : TG, triglycerides; SPI, soy protein isolate; Met, methionine; chol., cholesterol.

2Mean of six rats per group.

3%, % % These values differed significantly (p<0.05, p<0.01, respectively) from the values of the methionine-

unsupplemented group using Student’s t-test.

Table 2. Effects of dietary methionine and quality of protein on body weight gain, liver weight and serum
cholesterol in rats fed PCBs for 20 days (Experiment 2)!

Group Diet Body weight gain Liver weight Serum cholesterol

(g/20 days) (g/100 g B. W) (mg/100 ml)

1. 20% SPI1+0.02% PCBs 74.62 4.88 89

2. 1+0.5% Met 80.3 5.25 153**3

3. 15% Casein+0.02% PCBs 87.4 5.78 165

4., 3+0.5% Met 76.0 5.72 185**

!Abbreviations used : SPI, soy protein isolate; Met, methionine.

2Mean of five rats per group.

3%% These values differed significantly (p<0.01) from the values of the methionine-unsupplemented group using

Student’s t-test.
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Table 3. Effects of dietary cystine and quality of protein on body weight gain, liver weight, serum cholesterol and
urinary ascorbic acid in rats fed PCBs for 21 days (Experiment 3)

Group Diet Body vyeight LiYer Serum Liver Uriqary ‘
gain weight cholesterol cholesterol ascorbic acid
(g/21 days) (g/100g B.W.) (mg/100 ml) (mg/g liver) (mg/day/100g B. W)

1. 20% SPI+0.02% PCBs 84.02 5.30 90 4.9 8.32

2, 14+0.4% Cystine 83.5 6.11**2 96 5.3 12.45**

3. 1+0.8% Cystine 94.3 6.66%* 112 6.2 15.97**

4. 15% Casein+0.02% PCBs 95.3 6.13 165 5.7 9.26

5. 4+0.4% Cystine 85.7 6.72** 173 6.7 12.45%*

6. 4+0.8% Cystine 80.3 6.78** 182 7.1 11.71*

!Abbreviations used : SPI, soy protein isolate.

*Mean of six rats per group.

3%, %% These values differed significantly (p<0.05, p<0.01, respectively) from the values of the cystine-
unsupplemented group using Student’s t-test.
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Fig. 1.

Hepatic HMG-CoA reductase activity.
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