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ABSTRACT

Background: In developing countries 2-3 million people are acutely poisoned
by organophosphorus (OP) pesticides every year. There is a pressing need for
new affordable antidotes and in this context clonidine which has central effect
(a2 agonist) has been evaluated in the albino rats presenting with signs or
symptoms of acute malathion poisoning. And compared with atropine for the
acte malathion poisoning in albino rats.

Methods: This was a preclinical study conducted on albino rats of either sex
weighing 100-150 grams were randomly divided into 4 groups (6/group).
Malathion was given at the lethal dose of 54 mg/kg body weight (BW) by
gavage to each group. Group 1: normal saline intraperioneal (i.p). Group 2: Post
treated with atropine 1.5 mg/kg BW (i.p). Group 3: Pre treated with clonidine
1mg/ kg BW (i.p), 10 minutes priore malathion. Group 4: Pre treated with
clonidine and post treated with atropine. The above groups were observed for
straub tail, muscle fasciculation, piloerection, lacrimation, defecation/ urination;
salivation, tremors, gasping and convulsion and were recorded at time 0, 15, 30,
45 and 60 minutes after poisoning. The latency of onset of tremors, loss of
righting reflex and tremors were recorded. Results were presented as percentage
occurrence and Mean + SEM. Repeated measure one way ANOVA and Fisher’s
Least Significant Difference post hoc test for comparison between groups. P-
value of 0.05 or less was considered for statistical significance.

Results: The central effects namely straubs tail and whole body tremors are
significantly improved compared to control and atropine with clonidine group
(p<0.05). However convulsion shows improve in atropine alone and atropine
with clonidine groups. The overall survival time has significantly increased
compared to control and atropine and atropine with clonidine
(P<0.05).Clonidine has not shown any effect on survival time.

Conclusions: Clonidine has some central protective effect in malathion
poisoning. And it has not shown any effect on survival time. This issue needs
further controlled studies.
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INTRODUCTION

India being a predominantly agriculture based country,
where pesticides are routinely used for farming.
Malathion is one of the most widely used OP compounds
in agriculture and public health programs to kill various
pests. Malathion causes toxicity through hyperexcitation
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of the nervous system through its bio activated analog,
malaoxon.! The occupational, accidental and intentional
(suicidal) exposure with OP is a leading public health
problem in the developing countries.” Most OP
compounds exerts neurotoxicity via a common
mechanism of action - binding to and phosphorylating the
enzyme acetylcholinesterase (AchE). This causes AchE
inhibiton and building up of neurotransmitter
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acetylcholine (Ach) in the central and peripheral nervous
system synapses resulting in overstimulation at
muscarinic and nicotinic cholinergic synapses. This
overstimulation at muscarinic synapses results in hyper
salivation, excessive lacrimation, miosis, intestinal
cramps, vomiting, diarrhea, urinary and fecal
incontinence and bronchorrhea. Overstimulation of
nicotinic  synapses results in  muscle cramps,
fasciculation, weakness, paralysis and pallor. Central
nervous system effects include anxiety, restlessness,
dizziness, confusion, ataxia, tremors, convulsion,
agitation and respiratory depression etc.**

Approximately 35% of patients are acutely poisoned with
OP compounds that require intensive care and
mechanical ventilation. This is despite usage of
conventional antidote treatment like atropine and oximes
etc.’ Apart from this in the recent years have introduced
new adjunct therapies such as sodium bicarbonate,
magnesium  sulfate, antioxidants, clonidine, bio-
scavengers like fresh frozen plasma or albumin have
recently been tried.®” The effective use of clonidine in the
treatment OP compound poisoning is quite uncertain, and
further detailed evaluation is needed.®® Clonidine is a
centrally active alpha-2 adrenergic receptor agonist which
was traditionally used as an anti-hypertensive drug. Also
the preventive effects of clonidine against the toxicity of
soman, an organophosphorus warfare toxicant, have been
reported.’®

In this context, clonidine which has central effect (a2
agonist) has been evaluated in the albino rats presenting
with signs or symptoms of acute malathion poisoning
(OP compound). Therefore, the present study was
undertaken to examine and compare the antidotal effect
of clonidine alone or combined with clonidine with that
of atropine in albino rats which are acutely intoxicated
with the malathion.

METHODS

The study was done in central animal laboratory of J.J.M.
Medical College and research institute Davangere. Adult
healthy albino rats of either sex weighing between100 g-
150 g were housed in polypropylene cages under
hygienic conditions and were acclimatized for 2 weeks
prior to commencement of the study. The rats were
maintained on standard laboratory feed and water ad
libitum throughout the experimental period. This study
was done after obtaining prior approval from the
Institutional Animal Ethics Committee. All animals were
handled according to the guidelines of CPCSEA
(committee for purpose of control and supervision of
experiments in animals), Government of India.

Experimental design
24 albino rats of either sex weighing 100-150 grams were

selected and randomly divided into 4 equal groups,
containing 6 rats in each group. Pregnant female albino

rats were excluded. Rats were dosed orally (gavage) with
malathion at the lethal dose of at 54 mg active
ingredient/kg body mass for each group for inducing the
acute malathion poisoning. This dose was predetermined
to induce cholinergic toxic manifestations in rats, and it
represents approximately 50% of the oral LD50 of
malathion in the rats. Malathion was diluted with distilled
water to a concentration of 3.5%. After malathion dosing,
each rat was individually observed for the occurrence of
signs of cholinergic toxicity."*

These signs included straub tail, muscle fasciculation,
piloerection,  lacrimation,  Defecation/  urination;
salivation, tremors, gasping and convulsion, and they
were recorded at time 0, 15, 30, 45 and 60 minutes after
malathion poisoning. The rats (6/treatment group) were
treated intraperitoneally (i.p.) with either normal saline
(control), atropine sulfate (1.5mg/kg) or clonidine
(Img/kg). The latency to onset of death, LRR and body
tremors were recorded. Details of treatment schedule
after acute malathion poisong are,

1. Group 1 (control): Normal saline i.p

2. Group 2: Post treated with atropine (1.5 mg/kg BW
i.p) 5 minutes after malathion

3. Group 3: Pre treated with clonidine (1mg/ kg BW
i.p) 10 minutes before the malathion

4. Group 4: Pre treated with clonidine (1mg/ kg BW
i.p) 10 minutes before the malathion and post
treated with atropine (1.5 mg/kg BW i.p)

Loss of righting reflex (LRR): The test is regarded as
positive if the animal fails to right itself with all four feet
on the floor within 15 seconds after being placed in a side
position. The time of recovery and to righting or walking
is recorded for each animal. If there was any doubt as to
the reappearance of the righting reflex, the subject was
placed gently on its back again and if it rights itself
within one minute, this time is considered as the
endpoint.

Statistical analysis

Statistical analyses were carried out on the data using
Graph Pad Instat version 3.1 software. Results were
presented as percentage occurrence and Mean = SEM.
Repeated measure one way ANOVA was used for
multiple comparisons followed by Fisher’s Least
Significant Difference (LSD) post hoc test for
comparison between groups. P-value of 0.05 or less was
considered for statistical significance.

RESULTS

100% death occurred in albino rats that received 54
mg/kg of malathion. All the symptoms of toxicity, time
of onset and duration were observed and recorded.
Malathion dosing in rats produced signs and symptoms of
cholinergic poisoning which included straub tail, muscle
fasciculation, piloerection, lacrimation, defecation,
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urination, excessive salivation, whole body tremor,
gasping and convulsion. The percentage occurrence of
above symptom is depicted in Table 1. The occurrence of
these signs in intoxicated rats ranged between 17-100%.
Intraperitoneal administration of clonidine (1mg/kg) or

atropine at 1.5 mg/kg 5 minutes after the malathion
dosing gradually and significantly decreased the
occurrence of toxic manifestations in the rats over the 60-
minute observation period in compared to the saline and
clonidine.

Table 1: The antidotal effect of clonidine and atropine on signs and symptoms of acute malathion poisoning.

T".“e Percent occurrence
(minutes)
after
antidote
. . Whole
tsa'lcirlan ?;Islfitczllflation Erllzcc):-tion Eﬂﬁﬁ?nn Lacrimation Salivation body Gasping  Convulsion
tremmors
Group 1 :Normal saline (control)
0 83 67 100 50 67 50 67 17 33
15 100 100 100 100 100 100 100 50 67
30 83 83 67 67 83 50 100 0 33
45 83 50 50 17 50 33 83 0 0
60 33 17 17 17 17 33 17 0 0
Group 2 : Post treated with atropine
0 83 50 67 33 33 33 50 17 17
15 33 33 50 17 0 17 17 0 0
30 0 0 0 0 0 0 0 0 0
45 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0
Group 3: Pre treated with clonidine
0 100 50 83 50 50 67 50 50 83
15 50 33 83 50 50 50 83 33 67
30 33 17 67 17 33 33 50 0 50
45 17 17 50 0 17 33 17 0 33
60 0 17 0 0 0 0 0 0 17
Group 4 : Pre treated with clonidine and post treated with atropine
0 100 67 83 33 33 50 50 17 17
15 33 33 50 17 0 33 33 0 0
30 0 0 0 0 00 0 0 0 0
45 0 0 0 0 0 0 0 0 00
60 0 0 0 0 0 0 0 0 0

Loss of righting

Latency of onset of Survival time

Study Groups

reflex (seconds)  body tremors (seconds)  (minutes)

Mean + SEM Mean + SEM Mean + SEM
Group 1: Normal saline(control) 58+4 115+ 12 113+ 17
Group 2: Post treated with atropine (positive control) 98 +7 167 + 18 230+ 13
Group 3: Pre treated with clonidine (test) 63+9 133+ 10 133 +25
G_roup 4: P_re treated with clonidine and post treated 81+6 158 + 9 295 + 16
with atropine

The time to onset of LRR, latency of body tremors and
survival time were depicted in Table 2. The number of
rats that died within 2-24 hours was recorded. The rats
were considered dead when they failed to respond to
agitation. Malathion induced death in acute poisoning

was observed between 35 minutes and 230 minutes after
single exposure.
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DISCUSSION

The purpose of this study was to observe and compare the
preventive antidotal effects of clonidine and with that of
atropine in the malathion poisoning. The malathion
caused signs and symptoms of OP compound poisoning
in albino rats by  characteristic enzyme
acethylcholinesterase (AChE) inhibition. This leads to the
accumulation of acetylcholine at nerve endings
(synapses), causing overstimulation and subsequent
disruption of transmission at the both the central and
peripheral nervous systems. Malathion poisoning
manifests predominantly muscaranic effect and also
effect nicotinic symptoms.*2

Atropine therefore blocked the muscarinic receptors, thus
eliminating the agonistic effect of acetylcholine on these
receptors. This would explain the high percentage of
survival observed in the atropine treated rats and
clonidine along with atropine group compared to that of
the control. Treatment with atropine however reversed
the toxic effects of malathion on the poisoned rats and
also confer some degree of protection on the rats organ
atropine received groups. This finding is consistent with
those reported by Yurumez et al, and that of Chedi and
Aliyu 34

Though the centrally acting a2-adrenergic receptor
agonists such as clonidine can reduce Ach synthesis and
release in pre-synaptic junction and has a protective
effect against the centrally acting AchE, but in our study
the rats which received only clonidine has shown
significant (p<0.05) improvement central effects only for
straubs tail and whole body tremors compared to that of
control and atropine with clonidine group. But our study
results are similar with the study by Buccafusco and
Aronstam 1986 that pre-treatment with clonidine
protected against several of the centrally-mediated toxic
effects of soman.’® Regarding the survival time, clonidine
does not confer any protection on the albino rats, hence
rats died in that group.***°

Pre treatment with clonidine could postpone the
occurrence of whole body tremor and the loss of righting
reflex in poisoned rats. But it was not statistically
significant.

CONCLUSION

The central effects namely straubs tail and whole body
tremors are significantly improved compared to control
and atropine with clonidine group (p<0.05).However
convulsion shows improve in atropine alone and atropine
with clonidine group. The overall survival time has
significantly increased compared to control and atropine
and atropine with clonidine (P<0.05).But the clonidine
has not shown any effect on survival time. This issue
needs further controlled studies rather than drawing
conclusions from a preclinical study.
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