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ABSTRACT

In order to investigate the effect of sclenium(Se) on the liver damage, metallothionein synthe-
sis and hepatic antioxidative detoxification system in cadmium(Cd) administered rats, Sprague-
Dawley male rats(60+ 5g) were divided into two diet groups, depending on with(CdS$ groups)
or without(Cd groups) 05ppm Sec supplementation and fed experimental diets ad libidum
for 4 weeks. And then each group was again subdivided into five groups, depending on injection
number of Cd, ie., 0, 1, 2, 3, and 4 times of 2.5mg Cd/kg of body wt once a day.

Hemoglobin concentration, hematocrit values, superoxide dismutase, glutathione peroxidase
and glutathione S-transferase activitics were decreased progressively with increasing number
of Cd injection, but increased by the supplementation of Se. The reduced form of glutathione
(GSH) contents in blood and liver and vitamin E content were decreased and oxidized form
(G3SG) increased in Cd groups, but these of Se supplemented groups were not very different
from controls.

Cd reduced liver vitamin E content which was not restored by Se supplementation. Liver
lipid peroxide values were elevated with increasing doses of Cd, but Se supplementation reduced
these elevated levels. Accumulation of metallothioncin in liver and kidney was increased with
incrcasing number of Cd injection. but Se did not affect on them.

Histological examination revealed that lysosomes were significantly increased and mitochond-
ria and Golg apparatus were enlarged by Cd, however, these changes were reduced by Sc.
It was concluded that Se administration promoted antioxidative detoxification and alleviated
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peroxidative damage in rat liver by Cd.

KEY WORDS : cadmium * oxygen free radical -
lothionein * hepatic antioxidative detoxification.
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Table 1. Compositon of basal diet
(g/1,000g dier)
Ingredients Composition
Corn starch! 670
Cascin?) 180
Com oil® 50
Sali rmix*’ 40
Vitamin mix? 10
Cellulose®? 50
Keal/g 385

1) Pung Jin Chem. Co.

2) Lactic Casein, 80mesh, New Zealand Dairv Board,
Wington, N.Z.

3) Dong Bang Oi Co.

4) Salt mix | per 100g of salt mix ; accordint to Ha-
pfﬂ’&l’)

5) Vitamin mix ; per lkg diet ; according 1o National
Rescarch Council

6) Signa Chem. Co.
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Table 2. Classificadon of experimental diet

Experimental ~ Se content” cdes
Group (ppm) Injection X dmes
Control — 0
ControlS 0.5 0
Cdl — 1
Ccdls 0.5 1
Cd2 — 9
Cdzs 0.5 5
Cds — 3
Cd3s 0.5 5
Cd4 _ n
Cd4s 0.5 4

*Sodium selenite ¢ Nap5eQs

““Cadmium dichloride I CdCly - Z%HEO

The rats of Control and ControlS groups were fed
basal diet without and with 0.5ppm sclenjum,respecti-
vely. The rais of Cd18, Cd2§, Cd3S, Cd45 and Cdl,
Cd2, Cd3, Cd4 were fed basal diet with or without
0.5ppm selenium and were ip. injected 1, 2, 3 and
4 times, respectively. The rats of Cd injection groups
(Cdl~Cd4 and Cd15~Cd4S) were given 2.5mg
Cdt+/kg of bodv wt. bv ip.injection at an interva
of 24hrs for 4 davs. The rars were sacrificed for exami-
nadon after 24hrs from the last injection of cadmium.
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Fig. 1. EHfect of dietary seleniurn and cadmium injecton on values of hemoglobin and hematacrit in rat blood.

All values are meant SE(n=10).

Values with different superscript are significandy different at p<{0.05 by Tukev's test.

Trearment | The rats of control and Cd groups(Cdl~Cd4) were fed basal diet withour selenium. The
rats of control$ and CdS groups(Cd15~Cd4S) were fed basal diet with 0.5ppm selenium. The tats
of Cd groups and CdS groups were given 2.5mg Cd¥*/kg of body wt. by i.p. injection at an interval

of 24hrs.

The rats were sacrificed for cxamination afier 24hrs from the last injection of cadmium.
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Fig. 2. Effect of dietary selenjum and cadroium injection on superoxide dismutase glutathione peroxidase and

glutathione $-transferase activides in rat tiver.

All values are meant SE(n=10).

Values with different superscript are significanty differcnr at p<{0.05 by Tukey's test
Experimental conditions are as given in Fig. 1.
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Values with different superscript are significantdy different ar p<{0.05 bv Tukey’s tost.
Experimental conditions are as given in Fig. 1.
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Fig. 8. Rat liver fed basal diet with inraperitoneal injection of cadmium (2.5mg/kg/dat) for 4 days. Mitochondria
(M) are markedly swollen. Lysosomes(Ly) are significantly increased in number. Golgi apparas(G)
is dilated. Uranyl acetate and lead citrate stain(<9,000).
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