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Abstract 

Ectoparasite infestation is one of the major concerns among livestock and pet animals which 

can eventually lead to decrease in production and can act as carriers of hemoparasites thereby 

lead to death of animal due to anemia. Acaricides are compounds which are commonly used 

for destroying ticks and mites. Various classes of compounds are used as acaricides. Accidental 

exposure or inadvertent use can lead to poisoning especially large animals. In small animals 

mostly it occurs as a result of malicious intent. Pathological aspects of these toxicities are 

reviewed in this paper. 

 

Introduction 

                 Infestation with ectoparasites is one of the major problems in the veterinary field. 

Several group of ectoparasites are there like flies, fleas, lice, ticks and mites. Ectoparasite 

infestation can eventually lead to the decrease in the production of farm animals as well as 

many of them can act as carriers of hemoparasites. As far as cattle is concerned common 

hemoparasites like Babesia, Anaplasma and Theileria are transmitted by various classes of 

ticks. This can lead to anemia and even death of the animal. Similar is with dogs also, ticks are 

responsible for transmitting Ehrlicia, Babesia and Hepatozoan.  Mite infestation like Demodex, 

Sarcoptic mange etc is also very common in dogs as well as in livestock which can lead to 

severe dermatitis lesions.  So, it is very important to control these ectoparasites. Insecticide 

group include various classes of compounds like organophosphorus compounds, 

organochlorine compounds, carbamate group of compounds, pyrethroid insecticides, 

neonicotinoid insecticides, formamidine compounds and natural products. Acaricides are the 

compounds used for killing ticks and mites. Among the various classes of insecticides those 

which are commonly used in the field condition as acaricide include, Formamidine compounds, 

Permethrins and Pyrethroids, Avermectins and novel insecticides like Fipronil. Poisoning often 
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occurs due to inadvertent or accidental use as well as can be due to malicious intent. The present 

paper deals with toxicities associated with acaricides and its pathology. 

Formamidine insecticides 

                    Amitraz is a synthetic formamidine insecticide. It is indicated against mites, lice 

and ticks in cattle, sheep and swine. In dogs it is used against ticks and mites. It is used as drug 

of choice for treating localized and generalized demodicosis in dogs. Amitraz is contraindicated 

in horses. Common commercial preparations of amitraz are available as 12.5 %w/v. Trade 

names of the compound are Ectodex, Ridd, Taktic, Triatox etc.Amitraz act by stimulating α2 

adrenoreceptors and inhibiting monoamine oxidases. They also act on Octopaminergic 

receptors on the central nervous system. It is responsible for the toxic effects of amitraz. 

Resistance against amitraz in cattle ticks was found to be due to the mutation in this octopamine 

receptor gene. CNS depression in amitraz toxicity is due to weak anti serotonin activity. 

Stimulation of α2 adreno receptors produces symptoms like loss of consciousness, breathing 

depression, seizures, bradycardia, hypotension and hypothermia. It can induce mydriasis due 

to stimulation of post synaptic α2 receptors. Cardiovascular system and CNS are the main 

targets for amitraz. Toxicity depends mainly on type of formulation and species. Ingestion of 

amitraz impregnated collars is mainly causing toxicity. But in horses, dermal application itself 

can produce toxicity. In horses they produce intestinal hypomotility and atony leading to 

impaction. Horse exhibit typical colic symptoms like inappetence, pawing, sweating, non-

defecation, anuria and ataxia in amitraz toxicity (Phetudomsinsuk et al., 2014). Other than 

digestive signs, neurological abnormalities like incoordination, diminished cranial nerve 

reflexes and symptoms of respiratory and circulatory dysfunction also noticed in experimental 

poisoning (Duarte et al., 2003). In case of cats even low concentration can produce mild 

transient toxicity Dogs also exhibited toxicity symptoms like mydriasis, hypothermia 

bradycardia, hypotension CNS symptoms like ataxia, incoordination and hyperglycaemia. In a 

comparative study it was found that dogs are more sensitive to cardiorespiratory alterations, 

while cats are sensitive to hypothermia and hyperglycaemia than dogs. Decrease in plasma 

cortisol level also noticed.  Electrocardiographic abnormalities like prolonged QT interval with 

regular sinus rhythm are also recorded in an English bull dog in amitraz toxicity. Accidental 

poisoning with amitraz also reported in cattle and they exhibited signs like reduced rumen 

motility, congestion of episcleral vessels, bloat and loss of pupillary reflex (Kizil et al, 2008).  

In a study conducted in mice to find the pathological changes in acute intoxication and found 

that liver showed degenerative changes and fatty changes and directly proportional to the dose 
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given. Xylene and other substance added to the formulation are found to be more toxic than 

amitraz and produced adverse effects in kidney (Filazi et al., 2004). In a dog following 

ingestion of amitraz formulated dip severe subcutaneous oedema, ascites, renal haemorrhage 

and diffuse hepatomegaly also reported Histopathological examination revealed cortical 

haemorrhage, necrotic changes in the glomerulus and tubules, obliteration of interstitium, 

dilatation of sinusoids, fatty hepatosis and necrosis (Oglesby et al., 2006). Yohimbine, α2 

adrenoreceptor antagonist can be used to reverse the alterations produced in amitraz toxicity. 

For alleviating the symptoms supportive therapy with emetics, activated charcoal, saline 

cathartics and intravenous fluid administration also practiced. 

Pyrethrins and pyrethroids 

                 Pyrethrin are natural insecticides extracted from Chrysanthemum cinerifolium plant 

and pyrethroids are synthetic analogues. Two prominent pyrethrins are Pyrethrin I and II. 

Synthetic pyrethroids are classified in to two groups based on the structure and clinical signs 

that is Type I or Non- cyano pyrethroids and Type II or cyano pyrethroids. Type I is less toxic 

as compared to type II compounds. Due to the rapid degradation and non-persistence in the 

environment, they are widely used now a days. Various mechanism of actions is proposed for 

pyrethroids. Type I pyrethroids act on sodium channels and produce delayed depolarization 

while type II pyrethroids produce persistent depolarization. The activity of monoamine oxidase 

increased and Na-K- ATPase activity decreased in different regions of the CNS in rats on 

Deltamethrin exposure (Husain et al., 2010). Females are more sensitive to toxicity than males. 

They are less toxic to the mammals because they can bind more strongly to the sodium channels 

at low temperature. Insect ambient temperature is 25˚C which is low as compared to 

mammalian temperature. They produce “Knockdown” effect in insects. Intoxication occurs by 

the accidental ingestion or by excessive use of ectoparasiticide. Due to the lack of hepatic 

glucuronosyltransferase cats are highly sensitive to toxicity. Type I pyrethroids cause tremor 

syndrome in which animal exhibits restlessness, incoordination, hyperactivity, sensitivity to 

external stimuli and tremors. Type II pyrethroids produce choreoathetosis and salivation 

syndrome. Animal exhibits pawing and burrowing behavior, salivation, coarse tremors 

progressing to sinuous writhing and colonic seizures. Felines exhibit symptoms like tremors or 

muscle fasciculations, twitches, hyper aesthesia, pyrexia, ptyalism, ataxia, mydriasis and 

temporary blindness on permethrin toxicity (Boland and Angles, 2010). In rabbits following 

intraperitoneal administration of cypermethrin    increase in serum AST level accompanied by 

degenerative changes and bile duct hyperplasia in liver and increase in urea and creatinine 
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concentration and decrease in serum total protein, albumin and globulin along with histological 

changes like pyknotic nuclei, necrosis and sloughed tubular epithelium, cast deposition and 

increased urinary space (Ahmed et al., 2011). In a study conducted in rat, to know the effects 

of Bifenthrin, a pyrethroid on biochemical parameter it was found that with high concentration 

of bifenthrin, serum cholesterol, ALT and AST level increases and decrease in serum protein, 

albumin and globulin level noticed.   Pyrethroids are found to be toxic to the mammalian 

Central nervous system in acute intoxication. On Fen valerate intoxication in mice and rat two 

distinct neurologic defect were observed, a reversible ataxia/ incoordination and a 

neuropathologic effect manifested as sparse axonal damage in peripheral nerves. Peripheral 

nerve lesions are characterized by single or multiple swollen or fragmented axons surrounded 

by displaced myelin sheath. Vacuolated appearance of myelin sheath gives a characteristic 

‘bubble packet’ appearance.   In a study conducted in rats to know about the histopathologic 

changes in the tibial and sciatic nerve, myelin ovoids indicative of axonal damage noticed by 

teasing of nerves of rats sacrificed after 4 days of treatment. TEM studies revealed that the 

degenerated axons are completely filled with organelles like mitochondria and electron dense 

lamellar bodies resembling myelin figures (Calore et al., 2000). 

Avermectins 

                 Avermectins are the fermentation product of the fungus Streptomyces avermitilis. 

Ivermectin which is composed of a mixture of ivermectin B1a and B1b is a widely used anti 

parasite drug. They have wide spectrum of activity against nematodes and arthropod parasites 

of animals. In dogs it is commonly used for the treatment of heart worms and mange infestation.  

They act on GABA receptor mediated chloride channel. Mammals are less susceptible to 

toxicity as compared to arthropods and nematodes. It is because GABA mediated intraneuronal 

inhibitors are present in central nervous system only and a high concentration is required for 

toxicity. It is impermeable to the mammalian blood brain barrier because of the endothelial 

tight junctions present and also due to MDR1a P- glycoprotein. Mice are found to be 

susceptible to ivermectin toxicity due to lack of MDR1a P- glycoprotein. Collie breeds are 

susceptible to toxicity due MDR1 gene mutation and p- glycoprotein deficiency. Sensitive 

collies showed homozygous 4 bp exonic deletion (Roulet et al., 2003). LD50 for ivermectin in 

beagle dogs was reported to be 80 mg/kg BW. In Collie breeds 50-60µg/kg was found to be 

safe. Clinical signs exhibited may depend on route and dose of administration. Gastrointestinal 

absorption is found to be more rapid than subcutaneous absorption. In a report it was suggested 

that collie breeds of dogs on exposure to oral ivermectin at a dose rate of 400µg/ kg showed 
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rapid and severe clinical course than dogs that received 200- 250µg/kg dose subcutaneously 

(Hopper et al, 2002). Dogs exhibit symptoms like ataxia, disorientation, obtundation, 

hypersalivation and mydriasis. Stupor and coma can be observed in severe cases. Ivermectin 

toxicosis also reported in other breeds like Doberman pinschers and in Australian shepherds. 

In cattle on intravenous administration depression, ataxia, diarrhea, difficulty in breathing, 

tachycardia and miosis could be seen. Miosis in cattle and mydriasis in dog could be due to 

species difference in response to the drug. On clinicopathological examination decrease in 

glucose level can be seen along with increase in serum creatinine phosphokinase, glutamyl 

transpeptidase and lactic dehydrogenase level. Severity of lesions depends on the dose. On sub 

chronic exposure ivermectin induce neuronal degeneration and necrosis in brain. Degenerative 

lesions are evident in various parenchymatous organs. In testis, thickening of capsule, necrosis 

of the epithelial lining, vacuolations in spermatogenic cells and formation of sperm giant cell 

could be observed. Liver may show congestion of the blood vessels, thrombosis of the portal 

vessels, hepatocytes undergo mild vacuolar to fatty change, hyperplasia of the epithelial cell 

lining the duct with periductular mononuclear infiltration and fibrosis. Kidney showed 

congestion of renal blood vessels, glomerular tuft shrinkage, eosinophilic substance in the 

bowman’s space, vacuolation of cytoplasm of affected tubules and necrosis and desquamation 

of affected epithelium. Spleen showed thickening of splenic capsule with lymphoid depletion 

of white pulp associated with hemosiderosis. Ovary showed presence of degenerated follicle 

in the follicular lumen of mature graafian follicles. Barbiturates like pentobarbital and 

phenobarbital can be used for alleviating the symptoms. Diazepam should be avoided.  

Fipronil 

            It is a phenyl pyrazole insecticide used for flea and tick control in dogs and cats. They 

are highly lipid soluble but do not penetrate skin easily. Fipronil is widely distributed in stratum 

corneum, viable epidermis and pilosebaceous units. Oral absorption after ingestion and can be 

detected in liver, adrenal and abdominal fat. The mechanism of FPN toxicity is due to inhibition 

of GABA – gated chloride channel. Less toxic in mammals due to difference in the shape of 

GABA receptor. They impede the metabolizing enzymes that contain sulfhydryl groups and 

uncoupling of oxidative phosphorylation. Fipronil has a wide margin of safety.   The application 

of 0.29% spray to dogs and cats even five times higher dose did not cause any abnormalities. 

In rats acute over dose cause hind leg splay, tremors and seizures. In rabbits also seizures were 

noticed. Clinical signs mainly include dermal hyper sensitivity reactions like redness, irritation 

and alopecia. Usually hiding and other behavioral signs were also exhibited by the animals. 
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Dermal reactions start in an hour and last for one or two days. Salivation and vomiting also 

noticed. On post mortem examinations lesions are mostly confined to the liver. Dilatation of 

sinusoids, ruptured or partial clogging of bile duct and portal vein, damaged hepatic artery and 

vein and connective tissue, hypertrophy of hepatocytes, stagnation of bile, mild vacuolation 

and focal necrosis (Kartheek et al.,2018). If the animal showed dermal hypersensitivity 

reactions fipronil should be removed by bathing. Antihistaminic and steroids can be given. 

Activated charcoal should be given at 1 to 2 g/kg. Valium and phenobarbital can be given. 
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