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ABSTRACT
Forty adult male albino rats weighted (I 00-140g), were assigned randomly and divided into 4

equal groups (one control and three treated groups). The control group received only dis. water,
while the treated groups received 5 ppm, 50 ppm and 100 ppm of cadmium chloride (CdCI2) for
90 days. Some toxicological parameters (body weight, organ relative weight and cadmium level
in tissue) were evaluated in adult male albino rats. In addition, immunological parameters
(lysozomal, bactericidal activities, nitric oxide and tumor necrosis factor- a) were measured in
the serum of treated rats after 90 days of the experiment. Serum lysozyme was determined via
turbidimetric assay. Determination of bactericidal assay was assessed by agar diffusion bio
assay. Nitric oxide was determined by enzymatic colorimetric method by readymade kits. TNF
a was measured by ELISA. Data were analyzed by one-way analysis of variance. The body
weight gain was reduced significantly (P<O.OOl) in rats exposed to 100 ppm of CdCl2 than that
of control. There were no significant difference in the organ relative weight of liver in control
and treated rats. However, in rats treated with 100 ppm of CdCI2, kidney relative weight was
significantly increased (P<O.OOl) than that of control. The level of lysozomal and bactericidal
activities showed significant increase to 5 ppm of CdCI2, however, the pattern of these values
were declined in response to 50 and 100 ppm of CdCI2. The level of nitric oxide was correlated
to the level of TNF-a in the serum. In conclusion, different doses of CdCI2 in drinking water for
90 days could affect several toxicological parameters including reduction of growth rate
particularly in rats exposed to 100 ppm of CdCI2. Furthermore, CdCI2 at 5 ppm has
immunostimulatory effect; however, the 50 and 100 ppm of CdCI2 inhibited the immune
function in adult male albino rats.

INTRODUCTION

Cadmium (Cd) is a non-essential toxic
metal. It is ubiquitous, it has a very long
biological half-life of 20-30 years in humans (1)
and it is bioaccumulable in organisms and
ecosystems. Besides occupational exposure, it
enters the body through food and drinking water
as well as through inhalation. Cadmium causes
renal (2) and hepatic toxicity (3). The effects of
Cd2+ are not limited to direct cytotoxicity. Cd2+

can also act at sub-toxic concentrations, which
are far more likely to occur in vivo resulting
from normal (4) or occupational exposure (5).
Whereas the most widely investigated effect of
sub-toxic exposure to cadmium is its
carcinogenicity, this metal also modulates the
immune response.

Lysozyme is a ubiquitous enzyme present in
biological· secretions (serum, urine, tears,
seminal fluid, and milk) and leukocyte.
Lysozyme hydrolyzes glucosidic linkages
between N-acetylmurarnic acid and N-acetyl-D
glucosarnine residues present in the
mucopolysaccharide cell wall of a variety of
microorganisms. It has been shown that
treatment of rodents with Cd2+ can induce
inflammation (6). Rats injected intraperitoneally
with Cd2+ show a rise in activity of the pro
inflammatory cytokines tumor necrosis factor
(TNF)-a and interleukin (IL)-6 (7). Furthermore,
culture of human peripheral blood mononuclear
cells (PBMC) in the presence of Cd2+ led to gene
expression of TNF-a, detected by RT-PCR (8).
Nitric oxide (NO) is a gaseous free radical
species with pleiotropic functions in


























