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ABSTRACT
Aimof the study
Cadmium(Cd),as one of the heavymetals,is an environmental and
occupational genotoxic pollutant. The aimof the presentworkwas
to cast the light on the possible effects of cadmium chloride on rat
lymphocytes, and to evaluate the protective effect of selenium(Se)
when used in combination with cadmium chloride to cells.

Material-Methods
The levels of some antioxidant enzymes as glutathione, catalase
and superoxide dismutases were measured, and the possible role
of those agents to protect DNA against genotoxic damage was
outlined. In this study, 40 albino male 60 days old rats (weighting
200±20 g), were classified into four similar groups: the first group
was used as control. The rats of the second group were exposed
orally to Cd (15mg/kg/day as CdCl2 ). The third group received Se
(0.5 mg Se/kg/day as Na2SeO3 for 20 days). The fourth group had
oral intake of both Cd and Se for 20 days. Serum and heparinized
blood samples were collected from each rat at the 10th day and
20th day from the end of the experiment. The alkaline comet assay
was applied to determine the percentage of damaged DNA con-
centration in the comet tail. Superoxide dismutase (SOD) activity,
catalase (CAT) activity and glutathione peroxidase (GSH-Px) were
measured. The data were expressed as the mean ± S.E. and were
analyzed by means of one-way analysis of variance (ANOVA). Sta-
tistical evaluation of data was done following Student’s t-test. A
difference was considered significant at p<0.05.

Results
The results of the present study show a significantly increasedDNA
damage as assessed by comet technique in animals treated with
Cd. There is a significant change in the activity of antioxidant en-
zymes during the treatment of rats with Cd and Se. SOD, CAT and
GSH-Px activities were decreased as a consequence to Cd treat-
ment. Treatmentwith Se alone significantly increased liver and kid-
neys SOD and GSH-Px activities, as well as CAT in serum. By
concomitant exposure of rats both to Cd and Se, the activities of
SOD, CAT and GSH-Px remain at the level of the control values,
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Conclusions
Se eliminates the toxic effects of Cd on the activity of the examined
enzymes (SOD, CAT and GSH-Px).
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INTRODUCTION
Cadmium (Cd) is an industrial and environmental pollutant, arising
primarily from battery, electroplating, pigment, plastic, and fertilizer
industries, and cigarette smoke.1 In the environment, Cd is dan-
gerous because humans consume both plants and animals that
absorb Cd efficiently and concentrate it within their tissues.2 Cd
shows different mechanisms of toxicity under different experi-
mental conditions and in various species.3 Cd has been demon-
strated to stimulate free radical production, resulting in oxidative
deterioration of lipids, proteins and DNA, and initiating various
pathological conditions in humans and animals. Once absorbed,
Cd is rapidly cleared from the blood and concentrated  in various
tissues. Chronic exposure to inorganic Cd results in accumulation
of the metal mainly in the liver and kidneys, as well as in other tis-
sues and organs causing many metabolic and histological changes,
membrane damage, altered gene expression and apoptosis.4

Among antioxidant micronutrients, selenium (Se) is an essential
dietary trace element which plays an important role in a number of
biological processes for humans and many other forms of life. De-
ficiency of this element induces some pathological conditions, such
as cancer, coronary heart disease, and liver necrosis.5 Se taken in the
form of selenite, selenate, selenocysteine and selenomethionine
gets absorbed mainly in the duodenum. After absorption, in-
creased levels of Se  are  detected in the blood plasma proteins and
in tissues in the form of newly synthesized seleno-proteins. A
marked uptake of Se by erythrocytes was also found.6

Se is an essential component of several enzymes such as glu-
tathione peroxidase (GSH-Px), thioredoxin reductase (TR) and se-
lenoprotein P (SeP), which contain Se as selenocysteine. It is also
well known that Se is essential for cell culture when a serum-free
medium is used.7 It is also known, that Se has a some protective
role from the toxic actions of  Cd and other heavy metals.8 This
protection includes the capability of Se to alter the distribution of
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