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ABSTRACT

The present investigation was undertaken to study the pathology of pendimethalin and cadmium chloride and to evaluate the
different concentration were used as ameliorative agents to reduce theoxidative damage caused by free redicals genreted by toxic
pollutants at molecular levels. A total of 5 groups each of 12 rats were formed apart from control group. 2 groups of heavy metal and
pesticide and 3 group of ameliorative oxidant in varying concentrations were formed Group T2 was given standard ration along with
combination of cadmium chloride at 500 ppm with pendimethalin (38.7%) at 1000 ppm/kg feed, Group T3 was given cadmium
chloride at 100ppm/kg feed and P pendimethalin (38.7%) at 1000 ppm/kg feed with standard ration, Group T4 was fed with the
combination of cadmium chloride at 50 ppm/kg of feed with pendimethalin at 1000 ppm/kg of feed and alpha tocopherol-selenium at
18 ppm/kg of feed. Lastly group T5 and T6 were given turmeric at 0.5%and 1% concentrations respectively along with the
combination of cadmium chloride at 50 ppm with pendimethalin (38.7%) at 1000ppm and alpha tocopherol-selenium at18ppm/kg of
feed. During the toxicity studies observation like effect on CNS, effect on locomotors system recorded on the days 0, 7, 14, 21 and

28 of experiment.
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INTRODUCTION:

Cadmium is a well known human carcinogens and a
potent nephrotoxins. Higher concentrations are found in
the kidneys of animal slaughtered for food, in wild
mushrooms, and in sea food such as mussels and oysters
! Hepatic necrosis induced by cadmium chloride at
2.5mg/kg bwt s.c. in mice and was examined bio-
chemically, haematologically and histopathlogically in
order to study the time dependent effect 2 Cadmium
caused primarily renal tubular lesion and sometimes
glomerular lesions in rabbits, rats, swine and monkeys °.
The protective effects of melatonin alone and vitamin E
with selenium combination against cadmium indused
oxidative damage in rat liver 1 mg/kg body weight and
concluded that vitamin E had protective effects against
cadmium induced oxidative damage *. Curcumin has a
free radical scavenger activity, especially on the
hydroxyl radical, which explains its capacity to protect
DNA from damage in human cell cultures exposed to
radiation. It is more efficient than vitamin E as an anti-
radical agent and as an inhibitor of lipid per-oxidation °.
The objective of this study was to study the combined
toxicity of Pendimethalin and Cadmium chloride with
ameliorative effect of vitamin E-Selenium and turmeric
in male albino rats.
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MATERIALS AND METHODS:

The study was conducted on male albino rat of 2 months
age group, weighing around 80-150 gms. Before the
start of the experiment, rats were kept in laboratory
conditions for a period of 7 days for acclimatization. All
the experimental animals were kept under constant
observations during the entire period of study. The rats
were maintained with good hygienic conditions and
provided with standard feed and water ad lib. A total of
5 groups each of 12 rats were formed apart from control
group. 2 groups of heavy metal and pesticide and 3
group of ameliorative oxidant in varying concentrations
were formed Group T2 was given standard ration along
with combination of cadmium chloride at 500 ppm with
pendimethalin (38.7%) at 1000 ppm/kg feed, Group T3
was given cadmium chloride at 100 ppm/kg feed and P
pendimethalin (38.7%) at 1000ppm/kg feed with
standard ration, Group T4 was fed with the combination
of cadmium chloride at 50ppm/kg of feed with
pendimethalin at 1000 ppm/kg of feed and alpha
tocopherol-selenium at 18ppm/kg of feed. Lastly group
T5 and T6 were given turmeric at 0.5% and 1%
concentrations respectively along with the combination
of cadmium chloride at 50ppm with pendimethalin
(38.7%) at 1000 ppm and alpha tocopherol-selenium at
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18 ppm/kg of feed. During the toxicity studies
observation like effect on CNS, effect on locomotors
system recorded on the days 0, 7, 14, 21 and 28 of
experiment. Haematological parameter and biochemical
parameters were studied. At the end of the 21 and 42"
day of experiment, animals were sacrificed by cervical
dislocation. The organs like lung, liver, kidneys, spleen,
heart and thymus were examined for any gross
abnormality. A portion of the tissues were fixed in 10 %
formalin. The formalin fixed tissue pices were serially
processed through acetone and benzene and embedded
in paraffin.The micro sections were cut and stained in
haematoxylene and (H&E) and examined for
histopathological changes.

RESULTS AND DISCUSSION:

Six groups of rats (Group T1 —T6) comparising 12
animals each was fed with cadmium choride and
pendimethalin and vitamin E —Se along with Turmeric
for 6 weeks and six animals from each group were
sacrificed at the end of 21% and 42" day of experiment.
The details of the experiment are-

Toxicity study: In present study the rats were slightly
dull, dipressed, reduced feed intake and exhibited
sluggish movements in T2, T3 and T4 group.

Body weight: In present study, there was a significant
reduction in body weight in the cadmium chloride and
pendimethalin fed groups as well as rats treated with
alpha tocopherol as compared to the
control.Supplementation of alpha- tocopherol along
withcadmium chloride and pendimethalin  caused
marginal increase in body weight as compared to toxic
group.

Haematological studies

Total erythrocyte count: The total erythrocyte count
was found significantly reduced in the rats treated with
cadmium chloride and pendimethalin (T2, T3, and T4)
the values were improved in T5 and T6 in 21% day of
experimwent and almost analogous to control group at
the terminal stage of study, when turmeric is given
along with vitamin E at varying disease (T5 and T6).

Haemoglobin concentration: Decrease in haemoglobin
concentration in pendimethalin and cadmium chloride
fed rat of group T2, T3 and T4 might be due to anemia
as a result of depressed erythropoiesis and erythrolysis.

Total Leukocyte count: There was a dose dependant
reduction in the TLC values in T2, T3 and T4 groups
and improvement in turmeric plus vitamin E treated
group when compared with other groups at end of the
experiment.
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Differential Leucocyte Count: The overall study of
differential leukocyte count did not revealed much
significant in monocyte, eosinophils and basophils.
Minor variations were seen in neutrophils (toxic) and
lymphocytes in treated groups as compared with control.

Biochemical studies

Aspartate amino transferase (SGOT): There was dose
dependant significant increase in AST value in T2, T3
and T4 groups and slight improvement in the AST value
in turmeric plus vitamin E group compared with
respective toxic group at end of the experiment.

Alkaline phosphate (ALP): There was a dose dependent
significant increase in ALP value in T2, T3 and
T4groups and minimum improvement in turmeric plus
vitamin E treated group when compared with toxicity
groups.

Serum total protein: There was a dose of dependent
decrease in total protein value in T2, T3 and T4 groups
and significant improvement in turmeric plus vitamin E
treated group when compared with toxicity groups.

Blood urea nitrogen (BUN:) There was a dose
dependent increase in blood urea nitrogen values in T2,
T3 and T4 groups and significant improvement in
turmeric plus vitamin E treated group when compared
with toxicity groups.

Creatinine: There was a dose dependent increase in
creatinine in T2, T3 and T4 groups and significant
improvement in turmeric plus vitamin E treated group
when compared with toxicity groups.

Gross and histopathology: The rat of group T1 (control
group) revealed normal morphological appearance in
organs examined during the study i.e., liver, kidney,
brain, spleen at the end of experiment. The path-
morphological changes observed in pendimethalin and
cadmium chloride fed along with turmeric and vitamin
E treated groups have been recorded organ wise follow-

Liver: Hepatomagaly with rounded border, congestion
and hemorrages was noticed in T2, T3 and T4 toxic
groups.

Kidney: kidney revealed congestion and hemorrhage at
the both sacrifice day (21% and 42" of experiment in
both toxicity levels (group T2 and T3).

Lungs: Area of congestion and hemorrhage were
observed in the lungs of groups T2, T3 and T4 at the 21%
and 42" day of experiment.

Heart: in the group T2 and T3 mild degenerative
changes were observed in heart muscles at 21% day of
experiment.
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Figure 1: Kidney showing congestion & Swelling of both

proximal and distal convulated tubules (H&E 400X)
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Figure 2: Heart showing congestion and hemorrhage

(H&E 400x)

CONCLUSION:

Ameliorative effect of turmeric was best observed in sub-acute toxicity of day 21 at 1% concentration but turmeric at
1% concentration did not show any corrective change in chronic toxicity of day 42.
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