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Abstract

Case summary Organophosphates and pyrethroids have been widely used as agricultural and domestic
insecticides. This case report describes a 3-month-old free-roaming female kitten, weighing 930g, that
developed hypersalivation, hypothermia, dyspnoea due to increased bronchial secretion, bradycardia,
miosis and neurological signs, including restlessness, ataxia, disorientation, apparent hallucination, muscle
twitching and seizures within 6h of accidental ingestion of an insecticide containing chlorpyrifos (500 g/l) and
cypermethrin (50 g/l). The kitten was treated empirically with intramuscular atropine and dexamethasone, and
rectal diazepam. The history of insecticide exposure was obtained after 6h of treatment and intramuscular
2-pyridine aldoxime methochloride (pralidoxime [2-PAM]) and atropine therapy was started 2h later. Recovery
was complicated by suspected aspiration, but there were no sequelae from the insecticide exposure and by
7 days post-ingestion the kitten was normal and playful.

Relevance and novel information To the best of our knowledge, this is the first report of successful management of
chlorpyrifos and cypermethrin toxicosis in a cat in Bangladesh. This case report suggests that 2-PAM followed by
atropine and other supportive therapy may be an effective strategy to manage a cat poisoned by chlorpyrifos and
cypermethrin; however, expanded clinical trials are needed.
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Organophosphates (OPs) consist of a large class of
synthetic compounds that are used heavily as insecticides to
control a variety of insects in an agricultural, as well as
household, environment.!? Overexposure to insecticides
containing OPs is a major cause of OP poisoning in humans?
and animals, particularly household cats and dogs, in some
countries. The toxicity of OPs is mainly caused by inhibition
of acetylcholinesterase (AChE), which causes termination of
a neurotransmitter (acetylcholine) at the synapse in the
autonomic nervous system, central nervous system (CNS)
and neuromuscular junction (NM]J). The resultant inhibition
of AChE leads to an accumulation of acetylcholine, which
overstimulates muscarinic and nicotinic acetylcholine
receptors.* The subsequent signs of toxicity comprise a
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variety of features, including: muscarinic effects (salivation,
lachrymation, urination, defecation/dyspnoea, gastrointes-
tinal upset, emesis [also known as ‘SLUDGE syndrome’]; or
diarrhoea/diaphoresis, urination, miosis, bradycardia/
bronchospasm, emesis, lachrymation, salivation [also
known as ‘DUMBELS’]); nicotinic effects on the sympa-
thetic system (tachycardia, mydriasis, hypertension, sweat-
ing); nicotinic and muscarinic effects in the CNS (confusion,
agitation, coma and respiratory failure); and nicotinic effects
in the NMJ (muscle weakness, twitching, paralysis and
fasciculations).>® Generally, the safety margin of OPs is
narrow owing to a steep dose-response curve.” After expo-
sure to OPs, clinical signs usually manifest within a few
minutes to hours, or sometimes over more than 2 days.” The
onset of toxic signs and outcome of OP poisoning depend
on the type of OP ingested, dose, route of administration,
and time of exposure to the poison and start of treatment.®
For instance, oral doses of chlorpyrifos in the range of 0.1-
10mg/kg did not induce signs of poisoning in cats; how-
ever, a dose of 40mg/kg caused signs of toxicosis.’
Typically, cattle and sheep manifest severe depression,
whereas dogs and cats usually progress to convulsions
due to CNS involvement.” In the acute stage of OP poison-
ing, the gastrointestinal, nervous, respiratory, cardiovascu-
lar and endocrine systems are all involved.!%!! The nervous
and skeletal systems are affected mainly in chronic cases.!®
OP poisoning can also cause liver damage, renal tubular
damage and immunosuppression.!?-14

Cypermethrin, a type Il synthetic pyrethroid, is exten-
sively used in veterinary practice and for agricultural
purposes.'> The main site of action of pyrethroids is on
sodium and chloride channels in nerve and muscle cells.
Pyrethroid alters the gating characteristics of voltage-
sensitive sodium channels to delay their closures. The
resultant prolonged sodium influx lowers the action
potential threshold and causes repetitive nerve fir-
ing.1-18 As a result, the most commonly reported clini-
cal signs of pyrethroid toxicity in cats are related to the
CNS, including ataxia, twitching, seizures/convulsions,
muscle fasciculations/tremors, shaking/shivering and
hypersalivation.!>!” The onset of clinical signs following
pyrethroid toxicity develops within a few hours — or may
be delayed up to 72h — and generally last 2-3 days.'8

The therapeutic management of OP poisoning includes
muscarinic antagonists, cholinesterase reactivators, nico-
tinic receptor-blocking agents, and emetics, cathartics
and adsorbents to decrease further absorption.6?1920
Treatment for pyrethroid toxicosis in small animals
involves control of seizures, and symptomatic and sup-
portive care.’>?! OP and pyrethroid poisoning have been
observed in several species of animals, including dogs,
cats, cattle, horses and others; however, they are poorly
reported. To the best of our knowledge, this is the first
documented report of the successful management of
chlorpyrifos and cypermethrin poisoning in a cat in
Bangladesh.

Case description

A 3-month-old female kitten weighing 930 g was admit-
ted to Sylhet Pet Care (SPC), Sylhet, Bangladesh, for the
treatment of hypersalivation and dyspnoea with neuro-
logical impairments, including restlessness, ataxia, sei-
zures, apparent hallucination and disorientation. This
impairment was not associated with any history of
poisoning witnessed by the owner. The cat was known
to roam outside frequently and had a habit of eating
unusual, dirty foods from the street and dustbins. There
was no history of vaccination or deworming. At SPC, the
animal presented with muscarinic signs, including
hypersalivation (foamy), miosis and dyspnoea due to
increased bronchial secretions and bronchoconstriction;
nicotinic signs, including muscle twitching and weak-
ness; and CNS effects, including restlessness, apprehen-
sion, ataxia and seizures. Physical examination revealed
hypothermia (98.5°F/36.9°C), bradycardia (60 beats/min
[bpm]), oligopnoea (15 breaths/min), prolonged capillary
refill time (>4s), pale oral mucosa and extremities that were
cold to the touch. Normal defecation and urination were
observed. Muscles surrounding the shoulder and gluteal
regions were twitching intermittently along with regular
cyclic jerking of the head, and proprioceptive deficits were
observed.

Initial therapeutic management consisting of an intra-
muscular (IM) injection of atropine sulfate 0.4mg/kg body
weight (Atrovet; Techno Drugs Limited) and dexametha-
sone 0.5mg/kg body weight (Dexavet; Techno Drugs
Limited), followed by an intravenous supply of isotonic
crystalloid solution (0.9% w/v sodium chloride infusion)
30ml/kg body weight (Normalin IV Infusion; Popular
Pharmaceuticals Limited), was instituted. Later, diazepam
0.5mg/kgbody weight (Easium; Opsonin Pharma Limited)
was administered rectally. After 2h of treatment, peripheral
pulse quality had improved and there was a slightly
increased rectal temperature (100°F/37.8°C), heart rate
(72 bpm) and respiratory rate (16 breaths/min). The kitten
was then able to maintain a normal body temperature
(101-102°F/38.3-38.9°C). After 6 h of treatment, the owner
confirmed that the cat had accidentally ingested a liquid
crop insecticide (Nitro 505 EC; Auto Crop Care Limited) by
licking the discarded container. The product contains chlor-
pyrifos (500g/1) coformulated with cypermethrin (50g/1)
in water. After 8h of treatment, the cat suffered laboured,
foamy salivation and restlessness, with persistent muscle
twitching in the gluteal region. At that time, an IM injec-
tion of 2-pyridine aldoxime methochloride (pralidoxime
chloride [2-PAM]) was instituted at a dose of 50mg/kg
(Pradox; Beacon Pharmaceuticals Limited), which was fol-
lowed by an IM injection of atropine sulfate 0.4mg/kg
body weight (Atrovet; Techno Drugs Limited), rectal
administration of diazepam 0.5mg/kg body weight
(Easium; Opsonin Pharma Limited) and montelukast
0.5mg/kg body weight under the tongue (Monas; The
ACME Laboratories Limited).
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On the following day (9h after the previous treat-
ment), clinical examination revealed similar findings but
fewer than seen at the time of admission, including:
normothermic (101.5°F/38.6°C); bradycardia (72bpm);
laboured breathing (respiratory rate 15 breaths/min);
and mild foamy salivation. Muscle twitching, nervous-
ness and other neurological signs were diminished.
Follow-up treatment consisted of half the dose of 2-PAM
(20mg/kgbody weight [Pradox; Beacon Pharmaceuticals
Limited]), followed by atropine sulfate (0.2mg/kg body
weight [Atrovet; Techno Drugs Limited]) and montelu-
kast 0.5mg/kg body weight under the tongue (Monas;
The ACME Laboratories Limited). Once the kitten was
stabilised, it was then managed at home and was to
return to the veterinary hospital for regular check-ups
and administration of medication.

After 7h of treatment, the owner complained that the
kitten had a cough, laboured breathing and a slightly ele-
vated temperature. Further questioning of the owner
revealed forced ingestion of chicken stew and oral saline,
and the kitten had a pre-existing respiratory distress.
Clinically, the kitten’s body temperature was elevated
(104°F/40°C), it was dyspnoeic (respiratory rate
10 breaths/min), was intolerant to movement and had
nasal discharge with coughing, tentatively indicating aspi-
ration. The resultant aspiration was treated immediately by
nebulisation with a combination of 200 g salbutamol and
40ng ipratropium at 6h intervals (nebuliser solution:
Windel Plus [Incepta Pharmaceuticals Limited]) followed
by cefixime (20mg/kg body weight PO q12h [Cef-3; Square
Pharmaceuticals Limited]). Nebulisation was continued for
another three doses (at 6h intervals, depending on the res-
piratory condition) along with the antibiotic for 7 days.

A week after the insecticide exposure the kitten was
active with a normal stance and gait, with no visible
abnormalities, and was also able to maintain a normal
‘curled up’ position while sleeping. The animal was mon-
itored for a month for further complications; however,
no similar clinical features developed.

Discussion

Several kinds of pesticides are frequently used in house-
holds to control rats, mosquitoes and other insects.
Animals are therefore easily exposed to discarded products,
sometimes from licking empty bags or containers care-
lessly disposed of in accessible areas.?? Owners may
identify some insecticides by noting the colour and odour,
but may not necessarily deter animals from ingesting
them. Young animals have immature hydrolysing enzyme
systems and are therefore more likely to be poisoned,
even at lower doses.?? Like acetylcholine, OP insecticides
are structurally compatible with acetylcholinesterase. The
physiology of acetylcholinesterase is to catabolise acetyl-
choline to acetic acid and choline. The resultant over-
accumulation of acetylcholine causes overstimulation of
the end organs.??> With that notion, one might have

anticipated that body temperature could be elevated
owing to musculoskeletal activity and neurological stim-
ulation. However, there have been several human and
animal studies of thermoregulation in OP poisoning, with
inconsistent results. Initial hypothermia and later fever
have been reported in OP poisoning in humans.?
Similarly, hypothermia and delayed fever have been
observed in the case of chlorpyrifos poisoning in the rat.?
OP-induced intermediate syndrome (IMS) has been seen
in human and animals acutely poisoned with a massive
dose of an OP insecticide.” Clinical signs associated with
IMS include acute paralysis and weakness in the areas of
several cranial motor nerves and neck flexors, as well as
facial, extraocular, palatal, nuchal, proximal limb and res-
piratory muscles after 24-36h of poisoning.” IMS is a
separate clinical entity from OP-induced delayed neuro-
toxicity (OPIDN).” Clinically, OPIDN is characterised by
muscle weakness and ataxia that progresses to flaccid
paralysis,” and signs usually present 821 days after
administration of the drug.

Cats are highly sensitive to the effects of pyrethroids,
even at a small dose, and this increased sensitivity may
be due to deficiency of hepatic glucuronosyltrans-
ferase.'”18 Additionally, because of the larger body surface-
to-weight ratio, overdosing of small pets is easier than in
large ones.!52?> Type Il cypermethrin pyrethroid is 17-fold
more toxic in an 8-day-old rat than in an adult rat owing
to the fact that younger animals likely have incomplete
development of liver enzymes that catalyse the metabo-
lism of pyrethroid.!>? The mechanisms by which pyre-
throids alone are toxic are complex and become more
complicated when they are coformulated as an organo-
phosphorus insecticide.!>® Coadministration of pyre-
throids with an organophosphorus insecticide increases
insecticidal efficacy and toxicity; this is likely because of
the inhibition of pyrethroid metabolism by the organo-
phosphorus insecticides.!>1¢ In experimental conditions,
beta (B)-cypermethrin and chlorpyrifos in mixtures have
been verified to act together in a synergistic manner.?”

Generally, the existing therapeutic recommendations
for chlorpyrifos and cypermethrin intoxication include
symptomatic and supportive treatment.”® Atropine acts
as a muscarinic receptor blocking agent and physiologi-
cal antidote to OP poisoning.? Initially, in our Kkitten,
atropine sulfate was given IM (0.4mg/kg body weight)
and repeated as often as the muscarinic signs appeared.
Atropinisation was deemed sufficient when the cat
became more alert, its pupils were dilated and salivation
ceased. Although atropine is highly effective in antago-
nising muscarinic receptors, it fails at nicotinic receptors.?
In addition to atropine, diazepam was administered rec-
tally at 0.5mg/kg body weight to alleviate the nicotinic
cholinergic effects such as muscle fasciculations.
Moreover, reactivating oximes can act as specific anti-
dotes. Oxime reactivates cholinesterase that is inhibited
by organophosphorus.®?8 In the mid-1950s, the efficacy
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of 2-PAM iodide as a reactivator of phosphorylated cho-
linesterase was discovered independently by Wilson
and Ginsburg? in the USA and by Childs et al*’ in the
UK. Some studies have also reported a dramatic and
successful recovery in cases of OP poisoning treated
with pralidoxime and atropine.’?! In the present case,
the dose of 2-PAM was 50mg/kg, repeated at half the
initial dose as needed. The product is not available
locally for veterinary purposes. For this reason, pral-
idoxime chloride for use in humans was used in this
case, and the dosage was followed in accordance with
the MSD Veterinary Manual.”

Decontamination was not attempted after hospitalisa-
tion as the exposure to insecticide was not confirmed at
that point. However, after 6h, the owner confirmed that
the cat had accidentally ingested a liquid crop insecticide
by licking the discarded container. Induction of emesis is
not recommended after 2h of ingestion of a toxin.”
Furthermore, considering the risk of aspiration and the
clinical condition of the kitten, gut decontamination was
not performed.”?? The kitten was suffering from breath-
ing difficulties. Considering the respiratory condition of
the kitten, montelukast was administered to facilitate
breathing as it acts as a bronchodilator and has bron-
choprotective effects.3? In this case, a corticosteroid (dexa-
methasone) was used because of its potential role in
increasing the blood glucose level and reducing the
inflammatory response in aspiration pneumonia* by
inhibiting activation of inflammatory cells, microvascu-
lar leakage and mucous formation.® Inhaled salbutamol
in combination with ipratropium bromide was used to
ameliorate the asthmatic condition that had developed in
the cat. Salbutamol acts as a 3, inferior agonist and iprat-
ropium as an anticholinergic (additive bronchodilator
with 8, agonists).% Inhaled salbutamol and ipratropium
bromide are more useful than salbutamol or ipratropium
alone in preventing bronchoconstriction in cats.’” Owing
to fact that the kitten was pre-compromised with respira-
tory distress and suspected aspiration was noted, a third-
generation cephalosporin was instituted to control
possible secondary bacterial coinfection. After 7 days, the
kitten was completely healthy and playful.

Conclusions

We have reported the safe and successful management
of a kitten with severe clinical signs after exposure to
chlorpyrifos and cypermethrin using locally available
drugs, including atropine and pralidoxime. Despite the
complication of suspected aspiration, the lack of an ini-
tial diagnosis and gut decontamination, and the small
body size of the animal in this case, the kitten recovered
fully with no adverse effects from therapy or sequelae
from the pesticides.
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