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ABSTRACT

The aim of this study was to examine the acute toxicity of organophosphorous

insecticide (coumaphos) in wild pigeons (Rock dove) and measure the level of liver enzyme
Alanine Transaminase (ALT)in the serum of pigeons treated orally with a single dose 3mg/kg
bw. of coumaphos and study the histopathological changes of central and peripheral nervous
system ,liver, kidney, heart and pancreas after 3 weeks of dosing .The results showed
muscarinic, nicotinic and central nervous system effects and as well as showed a significant
5) in the level of ALT in the serum of treated pigeons in comparism with Oincreasing (p<O0.
control group .The histopathological results included degeneration of nerve fibers in sciatic
nerve,spinal cord and hepatocyte also preiportal and septal fibrosis and bile duct

proliferation,the kidney showed degeneration of renal tubules and separation of renal capsule

INTRODUCTION

Coumaphos is an organophosphate insecticide compound used against ectoparasites

which are insects that live on the bodies of host animals such as sheep,goats,horses pigs and
poultry(1).1t can be given orally to adult cattle at 25mg/kg for use as a systemic insecticide
without apparent injury (2).1t is also used in medicated feed against internal parasites
(Ascaidia galli, Capilleria obsignata and Heterakis gallinarum) in layer chickens at

concentration of 0.003%-0.004% for 10-14 days repeated in 3 weeks after the previous
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treatment (3).Coumaphos is highly toxic to birds (4)sever acute toxicity and eventual death
were caused in hens after they were given oral doses of 10mg/kg for 1-8 days, hens given oral
doses recovered from initial effects of cholinesterase inhibition and developed signs of
delayed nerve poisoning or neurotoxicity(5).The oral LD50 for coumaphos is 3mg/kg in wild

birds, 29.4mg/kg in mallard ducks, 7.94mg/kg in pheasants and 14mg/kg in chicken(4).

The aim of this study is to identify the general toxic effect of the test compound on pigeon,
also there are few researches dealt with toxicity of organophospherous in pigeons with the

idea of using pigeon as model for toxicity of such insecticide.

MATERIALS AND METHODS

-Experimental design
e in Basrsh university,the birds were acclimatized for 7days before start of the experiment.

Primary trails were conducted to determine the maximum tolerated dose by using different
doses till reaching 3mg/kg bw of coumaphos .To study the acute toxicity of coumaphos in
pigeon sixteen birds were randomly divided into two groups of 8 birds each, birds in group A
were dosed orally with 3mg/kg bw of coumaphos dissolved in distil water and given by oral
gavage while birds in group B (control group) were dosed orally distil water only. Clinical
signs were recorded. Twenty days later all birds were killed by decapitation and blood
samples were collected and tissue samples from liver, kidney, pancreas, spinal cord, sciatic

nerve and brain were taken.
—Biochemical estimation

Ising Transaminases —kit (Biomerieuxsa® made in France) according to the Reitman and Frankel method(6).
Histopathological examination:

Representative tissue samples were fixed in 10% neutral buffered formalin. After prolonged
washing in tap water the sections of tissues were dehydrated in ascending grades of alcohol
and then cleared in xylin, paraffin section 5um thick, were cut and stained with haematoxylin
and eosin(7).

-Statistical analysis

Results are expressed as mean + Standard deviation(SD), difference between mean data

5) according (SPSS).(8).0were considered significant at (p<0.
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RESULTS AND DISCUSSION

Clinical sign

Two birds were died in group A after 20 minute of dosing and before they die exhibited
acute toxic symptoms included profuse salivation , recurrent drooping, restlessness, difficult
breathing, ataxia, unsteady gait, wing twitching, wing drop and spread wings, tremor,
paralysis , recumbent. Other 6 survivor birds in same group exhibited same toxic symptoms in
addition to vomiting in 2 birds and slightly salivation in all. same results were recorded in
mallard ducks (9).These results were attributed to the mechanism of the toxic actions of
organophosphates insecticide in man and animals by inhibition of acetyl cholinesterase at
the nerve terminals and this causes acetylcholine accumulation that subsequently causes a
series of muscarinic ,nicotinic and central nervous system effect(10,11,12). In this study the
sign of un steady gait persisted for 48hour in survivor birds, this result was disagreement with
(13)who observed abnormal gait until day 42 after first oral dosing (50mg/kg bw) in Leghorn
hens , this result might be attributed to the metabolic variation of species.

-Biochemical finding

5) of ALT values (6.18) in treated OThe results showed significant increased at (p<0.

group compared (3.26) with control group. These finding concurred with earlier
report(14)whom observed significant changes of ALT values in broiler chicken fed ration
contain chlorpyriphos (organophosphorus insecticide).The increased in ALT values might be

attributed to the liver damage in the toxin dosed birds(15).
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Acute toxic effect of coumaphos on ALT value (U/L) in Rock dove after 21days of

single dose
Groups No. of samples Mean S.D.
Treated coumaphos (3mg/kg)
6 6.18* +1.83
A
Control
6 3.26 +0.43
B
S.D. =standard deviation ALT=alanine transaminase,

*=.means significant in(p<0.05)

Histopathological examination

pigeons dosed with 3mg/kg bw of coumaphos per os showed histopathological changes in
peripheral nerves (sciatic nerve) and spinal cord ,degeneration in nerve fibers of both ,these
results were conflicted with (5,13) which did not report any histopathological changes
(degeneration in spinal cord or peripheral nerves) in Leghorn laying hens that received single
dose 50 or 100mg/kg bw of coumaphos orally in spite of all hens showed acute cholinergic
symptoms, this result might be attributed to the metabolic variation of species. The results in
this study did not show histopathological changes in brain and these results were in agreement
with (13).

Histopathological changes in liver include preiportal and septal fibrosis with infiltration of
inflammatory cells and bile duct proliferation, degeneration of hepatocytes in centrilobular
and periportal region and congestion, these results in agreement with (16) who they were
referred to the detection of enhanced concentration of enzymes cells liver in the serum blood
is indication for damage of the liver parenchyma. Other changes in this study included
degeneration of cortical tubules and separation of renal capsule, degeneration of skeletal

muscle and the results did not show significant changes in pancreas.
Conclusion

Acute exposure of pigeons to cuomaphos associated with concurrent elevation of ALT in

serum and with signs of neurotoxicity at maximum tolerated dose in surviving birds and with

81




Bas.J.Vet.Res.\VVol.8,N0.2,2009

histopathological changes in sciatic nerve, spinal cord, liver, kidney and heart. Further

researches are needed to study the toxicity of low dose long term exposure to coumaphos.

Fig (1) spinal cord show degeneration of nerve fibers in the white matter
(x200 H&E)

Fig (2) spinal cord show degeneration of the nerve fibers in the white matter
(x 800 H&E)
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Fig (3) sciatic nerve degeneration on nerve fibers (x800 H&E)

Fig (4) A) liver degeneration of hepatocytes

B) Septal fibrosis (x200 H&E)
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Fig (5) A) liver congestion of the central vein with fibrosis

B) Infiltration of inflammatory cells C) degeneration of hepatocyt
( x200 H&E)

Fig (6) degeneration of renal cortical tubules (x800 H&E)
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