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Hepato-toxic manifestations of cadmiur and mercury, two most
hazardous metals, have been paid considerable attention during last
few years. Now it has been established that they conjugate with
glutathione and lead to the formation of mercapturic acids (Cherian
and Vostal, 1977; Refsvik, 1978). Further, glutathione is knownto
be a carrier for their efflux across the canalicular membrane.
Although several reports confirm that selenium offers protection
against their toxicity by altering their tissue distribution and
protein binding capacity (Chen et al., 1974; Whanger, 1976) and
also by enhancing their biliary excretion (Stowe, 1976), its
concommi tant effects on lipid peroxidation are poorly known. Hence,
a study on lipid peroxidation was proposed in the liver of rats fed
simultaneously on selenium and cadmium and selenium and mercury.
Since glutathione <c¢ycle constitutes an important part of
antioxidant defense mechanisms, glutathione and glutathione
peroxidase were also studied.

MATERIAL AND METHODS

Male Charles Foster rats (150x25 gm) were selected fram the
laboratory stock and maintained in wire-woven cages on pelleted
food and tap water ad libitum. After acclimating them to laboratory
conditions (room temperature 25°#5°C and relative hunidity 60+10%)
for two weeks, they were divided into five groups, each containing
five rats. Rats of group A were fed on cadmium (as cadmium chloride
(95% pure.) obtained from E. Merck, Bombay (India) whereas rats of
group B were fed on cadmium and sodium selenite (E.Merck.
Bombay,India) by gavage on each alternate day for 30 days.
Similarly rats of group C were fed on mercury (as mercuric chloride
(95% pure.}) obtained from E.Merck, Bombay, (India) and rats of
group D were fed on mercury and sodium selenite by gavage for
thirty days. Rats of group E that were administered only saline
served as controls.

After schedule treatments, the rats were starved overnight and
sacrificed by decapitation. For the determination of
malondialdehyde, microsomes were purified from liver hamogenates by
differential centrifugation at 1000,000 xg for 60 minutes using a
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Hitachi 55 PA, automatic preparative ultracentrifuge. They were
washed twice with 0.25 M sucrose and used for the estimation of
malondialdehyde by thiobarbituric acid (Jordan and Schenknan,
1982). A standard was prepared by dissolving 24.6 mg of 1,1,3
tetramethoxypropane in 100 ml of deionized distilled water. Working
standards from the stock solution were prepared by diluting the
stock solution 1:50, 1:75, 1:100 and 1:150 with 0.01 N HC1. A 1:100
dilution of - stock solution contained 15 n-moles  of
malondialdehyde/mg protein. Protein was determined using bovine
serum albumin (Sigma, USA) as the standard (Lowry et al., 1951).

Liver samples were perfused with 1.15% potassium chloride,
homogenized infour volumes of distilled water and centrifuged. GSH
was determined using dithionitrobenzoic acid (DINB) as prescribed
by Ellman (1954).

The activity of glutathione peroxidase in 1liver homogenate was
assayed with a coupled enzyme system (Wendel,1980) where GSSG
reduction was coupled to NADPH oxidation by glutathione reductase.
The oxidation of NADPH was followed spectrophotometrically at
340 nm,

Results were expressed as mean values * standard error. A value of
p < 0.05 was considered to be significant (Fisher,1950).

RESULTS AND DISCUSSION

As shown in table 1, cadmium and mercury both induced 1lipid
peroxidation in rat liver. However, a concommitant treatment with
seleniun inhibited (36 and 32%) the rate of peroxidative
decomposition in both the groups.

Formation of reduced glutathione was stimulated in the liver of
cadmiun fed rats. Further, higher values were obtained in rats
treated with cadmium and selenium both. Similar results were
obtained in the liver of mercury and selenium fed rats also.

Results on glutathione peroxidase, however, did not exhibit a
strict relationship with reduced glutathione or malondialdehyde.

Nevertheless, the enzyme activity declined after selenium treatment
(Table 1).

Causative role of lipid peroxidation in metal toxicity has been
studied by number of workers (Sugawara, 1984; Rana and Kumar, 1984;
Stacey and Kappus, 1982; Sato et al., 1983). It was Ganther  (1978)
who pointed out that selenium could be a part of various systems
defending against lipid peroxidation. Present observations support
that cadmium and mercury when fed with selenium fail to raise TBA
chromogens and also confirm their interaction with GSH. Selenium
like other anti-oxidants may protect tissue damage directly through
conjugation reactions or by enhancing the formation of reduced
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glutathione. Present results agree with this statement. According
to some authors Se-Hg and Se-Cd interaction is brought about by
endogenous glutathione which reduces selenite to a selenide
compound (Iwata et al 1981). The high lipo-affinity of this
compound may alter their distribution and toxicity in critical
tissues as suggested by Masukawa et al (1982).

Treatments of cadmium and mercury with selenium were found to raise
GSH level in the liver. A number of xenobiotics can raise hepatic
glutathione (Kaplowtiz, 1981). GSH is also known to be involved in
metabolism and detoxication of endogenous and exogenous substances
(Ketterer et al 1983). Moreover, glutathione dependent enzymes
could have an important function in Se-Hg and Se-Cd antagonism.
Since glutathione peroxidase is a Se-dependent enzyme, the subject
needs further research. Flohe (1979) studied the kinetic behaviour
of GSH peroxidase and concluded that selenocysteine residues of GSH
peroxidase shuttle between different redox states during catalysis.
At physiological levels, however, the enzyme is largely reduced.
Secondly, GSH peroxidase may prevent 1lipid peroxidation by
scavanging hydrogen peroxide thereby slowing down H,0, dependent
free radical attack on lipids. However, overlapping mechanisms of
other enzymes like glutathione-S-transferase and catalase can not
be overlooked. A recent report from this laboratory (Rana et al.,
1990) suspects a functional competition between catalase and
glutathione peroxidase. The data presented in this commnication
convincingly support that one of the avenues through which selenium
can antagonize with cadmium or mercury involves glutathione and
glutathione peroxidase.
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