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Transformation And DNA Fragmentation In Adult Male Albino rats
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ABSTRACT
Forty adult male albino rats were divided randomly 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 consecutive 90 days in
drinking water. Blood samples were collected just before scarification of the rats and serum was
separated. The level of interleukin-2 in the serum of control and treated male albino rats was
measured by ELISA. Lymphocyte transformation and DNA fragmentation assay in blood
lymphocyte of rats were evaluated. At Day 90 of the experiment, rats were sacrificed by cervical
dislocation and thymus was collected, weighted and stored in 10% neutral buffered formalin for
histopathology. Data were analyzed by one-way analysis of variance using GraphPad Prism
software. The interleukin-2 level was declined in a dose-dependent manner in treated rats with
different doses (5, 50 and 100 ppm) of CdCI2. Obviously the rats treated with 100 ppm of
CdCl2 showed a significant decrease (P<O.OOI) in the level of interleukin-2 compared to control.
Moreover, rats administrated 100 ppm of CdCl2 showed a significantly (P<0.05) high rate of
lymphocyte transformation compared to control. Rats treated with 5, 50 and 100 ppm of CdCl2
showed certain levels of DNA strand breaks in blood lymphocyte. Male rats exposed to100 ppm
(P<O.OO I) and 50 ppm (P<0.05) of CdCl2 showed a significant decrease in the relative thymus
weight than that of control ones. The thymus of rats treated with 50 and 100 ppm of CdCl2
showed a reduction in the medulla's diameter and interlobular fat globules compared to control.
In conclusion, CdCl2 decreased the production of interleukin-2 in dose-dependent pattern and
triggered the lymphocyte transformation particularly in rats exposed to 100 ppm of CdCI2.
While, CdCl2 at different doses might induce DNA fragmentation in blood lymphocyte and
might lead to thymic degeneration.

INTRODUCTION

There have been some conflicting results in
the effect of cadmium (Cd) exposure on various
immune components. Despite, the well
documented effects of Cd (1-2) some studies
demonstrated only negligible influences of Cd
on the immune response. Chronic Cd feeding of
5 mglkg body wt up to 7 weeks in rats (3) and
for 2-6 months in the primate Rhesus monkeys
(4) did not result in any signs of
immunomodulation. Furthermore, proliferation
was insignificantly increased in these monkeys.
Similarly, chronic exposure of B6C3FI mice to
10-250IJglml of CdCI2 for 90 days, revealed no
changes in humoral immunity even though Cd
had accumulated in significant quantities in the
tissues (5). Cd at a dose of 20 IJglml
preferential!y enhances the proliferation of
murine TH2 cel!s activated in vitro by
concanavalin A (6).

Interleukin-2 is a cytokine released from T
helper lymphocytes plays a central role in the
activation and proliferation of lymphocytes. IL-2
plays a pivotal role in the expansion of most T
cells, natural killer cells and B-cells during
certain phases of their response. Through these
mechanisms, it plays an important role in
antitumor immune responses (7).

There are different research results on the
effect of cadmium on lymphocyte
transformation. In some reports, cadmium did
not significantly affect the response of
lymphocyte proliferation by concanavalin A
(Con A) (8), while in other reports Spleen cells
from mice given 200 ppm Cd for 3 to 4 weeks
showed increased proliferative responses to Con
A (9). The stimulation index of spleen
lymphocytes to Con A tended to be higher in
cadmium-treated animals than control mice (10).


























