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ABSTRACT

Effects of a-tocopherol and perilla oil on the toxicity of polychlorinated biphenyls
(PCB) in male rat were studied. Rats were fed ad libitum for 6 weeks with the animal
diet which contains PCB 30 ppm and 100 ppm. Perilla oil (0.5 g/kg body weight) and
a-tacopherol (30 mg/kg body weight) were administered intraperitoneally twice a week
for 6 weeks. Rats fed with PCB showed enlargement of liver and spleen, increase in
aspartate aminotransferase, alkaline phosphatase, sereum lipid and cytochrome P 450
and decrease in body weight and glutathione.

When perilla oil was administered to rats fed with PCB increase in aspartate
aminotransferase, alkaline phosphatase, serum lipid and cytochrome P450 and decrease
in body weight and glutathione were significantly augmented, compared to rats fed with
PCB alone. This means that perilla oil potentiates the toxicity of PCB. On the other
hand when a-tocopherol was administered to rats fed with PCB increase in aspartate
aminotransferase, alkaline phosphatase, serum lipid and cytochrome P450 and decrease
in body weight and glutathione were signigicantly reduced, compared to rats fed with
PCB alone.

This means that a-tocopherol reduces the toxicity of PCB. From the above results,
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it may be concluded that PCB is metabolized by microsomal mixed function oxidase

and the metabolite causes the toxicity and microsomal glutathione plays a role of

protection on the toxicity of PCB.
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1. Polychlorinated biphenyloli 2|3t 3%t

Table 1. Effects of polychlorinated biphenyl, perilla oil and a-tocopherol administered for 6 weeks on the body
weights gain and relative organ weights in rat

Relative organ weight(glg body w.x100)

Group Body weight gain Liver Kidney Spleen
Normal(10) 86.7+7.6 3.96+0.51 0.81+0.08 0.37+0.04
A-1(10) 64.8+9.2¢ 4.474+0.64 0.79-+0.09 0.43+0.04##
A-2(10) 54.1+9.68% 452+0.61% 0.82+0.09 0.48+0.05%#
B-1(10) 21.4+8.2** 4.84+0.58 0.74+0.07 0.44+0.03
W3-2(10) 16.9+6.7** 4.91+0.61 0.82+0.08 0.45+0.04
C-1(10) 49.6+5.9* 4.21+£0.54 0.83+0.08 0.42+0.04
C-2(10) 40.4+54* 4.34+0.51 0.78-+C.07 0.44+0.05

Values are the mean+S5.D.. A-1, A-2 groups were administered PCB 30 ppm, 100 ppm respectively through the
animal diet for 6 weeks. B-1, B-2 groups were administered PCB 30 ppm, 100 ppm respectively through the animal
diet and also were administered i.p. perilla oil 0.5 g/kg twice a week for 6 weeks. C-1, C-2 groups were administer-
ed PCB 30 ppm, 100 ppm respectively through the animal diet and also were administered i.p. a-tocopherol 30 mg/
kg twice a week for 6 weeks.

Asterisk# denotes the significance between normal group and A group, and asterisk* denotes the significance
between A group and B group, and between A group and C group. # p<0.05, #§ p<0.01, *p<0.05, **p<0.01
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Fig. 2. Changes of Aspartate aminotransferase (AST)
and Alkaline phosphatase (ALP) of rats
between normal and treated groups.

(A-2, B-2, C-2)

Table 2. Effects of polychlorinated biphenyl administered for 6 weeks on biochemical parameters in rat

Group
Parameter Normal Al e
AST(unit/]) 26.7+ 4.9 58.3+10.4* 69.3+14.9*
ALP(unit/) 236+ 54 37.1+ 89* 46.1+10.6*
s-Triglyceride(mg/dl) 352+ 6.1 474+ 8.2* 56.7+ 9.4*
s-Cholesterol(mg/dl) 93.7+16.1 107.6+18.2* 114.3+189*

Values are the mean+S.D.. A-1, A-2 groups were adminstered PCB 30 ppm, 100 ppm respectively through the

animal diet for 6 weeks. *p<0.01
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Table 3. Effects of olychlorinated biphenyl administered for 6 weeks on cytochrome P450 and glutathione

contents in rat

Group
Parameter Normal A-1 A-2
Cytochrome P450(nmol/g) 2.51+0.31 4.91+0.61* 6.28+0.74*
Glutathione(gmol/g) 431+0.54 2.98+0.35* 2.28+0.39*

Values are the mean+S.D.. A-1, A-2 groups were adminstered PCB 30 ppm, 100 ppm respectively through the

animal diet for 6 weeks. *p<0.01
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Table 4. Effects of perilla oil on the influence of polychlorinated biphenyl on biochemical parameters in rat

Group
Parameter Al ) B B
AST(unit/1) 5834104 69.3+14.9 76.7+16.1** 86.1+16.9*
ALP(unit/!) 371+ 89 46.1+10.6 44.1+104 51.6+11.8
s-Triglyceride(mg/dl) 474+ 8.2 56.7+ 9.4 71.3+13.1** 79.9+14.4*
s-Cholesterol(mg/dl) 107.6+18.2 114.3+18.9 126.4+18.8* 142.14£20.5**

Values are the mean+S.D. A-1, A-2 groups were administered PCB 30 ppm, 100 ppm respectively through the
animal diet for 6 weeks. B-1, B-2 groups were administered PCB 30 ppm, 100 ppm respectivelly and also were
administered i.p. perilla oil 0.5 g/kg twice a week for 6 weeks. *p<0.05, **p<0.01

Table 5. Effects of perilla oil on the influence of polychlorinated biphenyl on cytochrome P450 and glutathione
content in rat

P Group
arameter Al A2 B-1 B-2
Cytochrome P450(nmol/g) 4.91+0.61 6.281+0.74 7.10+£0.93** 8.93+1.02**
Glutathione(umol/g) 2.98+0.35 2.284+0.39 2.16+0.36** 1.88+0.31**

Values are the mean+S.D. A-1, A-2 groups were administered PCB 30 ppm, 100 ppm respectively through the
animal diet for 6 weeks. B-1, B-2 groups were administered PCB 30 ppm, 100 ppm respectively and also were
administered i.p. perilla oil 0.5 g/kg twice a week for 6 weeks. *p<0.05, **p<0.01
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Table 6. Effects of a-tocopherol on the influence of polychlorinated biphenyl on biochemical parameters in rat

Group
Parameter A ) B B3
AST(unit/!) 58.3+10.4 69.3+14.9 38.74:7.6** 42.3+8.5**
ALP(unit/{) 37.1+89 46.1+10.6 29.5:£6.4* 37.3+8.1"
s-Triglyceride(mg/dl) 47.4+8.2 56.7+9.4 42.6+8.1 48.1+8.7
s-Cholestrol(mg/dl) 107.6+18.2 114.3+189 1084:17.9 109.8+18.1

Values are the mean+S.D. A-1, A-2 groups were administered PCB 30 ppm, 100 ppm respectively through the
animal diet for 6 weeks. C-1, C-2 groups were administered PCB 30 ppm, 100 ppm respectively and also were
administered i.p. a-tocopherol 30 mg/kg twice a week for 6 weeks. *p<0.05, **p<0.01
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Table 7. Effects of a-tocopherol on the influence of polychlorinated biphenyl on cytochrome P450 and glutath-

ione content in rat

P Group

arameter Al Az B1 B2
Cytochrome P450(nmol/g) 4.91+0.61 6.28+0.74 3.18+0.52* 4.25+0.63*
Glutathione (zmol/g) 2.98+0.35 2.28+0.39 3.91+0.49* 3.42+0.41*

Values are the mean+S.D. A-1, A-2 groups were administered PCB 30 ppm, 100 ppm respectively through the
animal diet for 6 weeks. C-1, C-2 groups were administered PCB 30 ppm, 100 ppm respectively and also were
administered i.p. a-tocopherol 30 mg/kg twice a week for 6 weeks. *p<0.05, **p<0.01
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