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Abamectin is an anthelminthic widely used in agriculture, human, and veterinary medicine.
The predomination in cases of abamectin toxicosis are neurological changes such as ataxia,
lethargy, coma, tremors, convulsions, mydriasis, and blindness. This article describes the
clinical, morphological, and toxicological results of cattle accidentally poisoned by abamectin
on properties in the states of Ronddnia and Mato Grosso, Brazil. Clinical and epidemiological
data on the affected herd were collected from the owners, employees, and veterinarians of
the properties. A clinical examination was conducted, and a necropsy was performed on the
affected animals, with organ samples collected for histological and toxicological analysis. The
main clinical signs observed were ataxia, apathy, and death. No significant gross or histologic
changes were present. The concentration of abamectin in the brains and livers was > 25.00 pg/
kg. The predisposing factors for the occurrence of these outbreaks were visual estimation of
cattle weight, standardization of medication doses for batches of cattle, and medication bottle
error during application resulting in poisoning and death of cattle. The findings emphasize the
need to improve animal management and team training prior to drug application in properties.

INDEX TERMS: Antiparasitic, avermectins, bovine, poisoning, livestock.

RESUMO.- [Intoxicacdo por abamectina em bezerros e
bovinos de corte adultos no Norte e Centro-Oeste do
Brasil]. Abamectina é um medicamento amplamente utilizado
na agricultura, medicina humana e veterindria. Na intoxica¢do
por abamectina predominam altera¢des neurolégicas como
ataxia, letargia, coma, tremores, convulsdes, midriase e cegueira.
Este trabalho descreve os achados clinicos, morfoldgicos e
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analises toxicoldgicas em bovinos de corte acidentalmente
intoxicados por abamectina nos Estados de Rondénia e
de Mato Grosso, Brasil. Histérico, dados epidemiolégicos
e informacoes clinicas foram colhidos com proprietarios,
colaboradores e médicos veterindrios nas propriedades.
Foi realizado exame clinico nos bovinos e posteriormente,
necropsia com colheita de amostras dos 6rgdos para analise
histolégica e toxicoldgica. Os principais sinais encontrados
foram ataxia, apatia e morte. Ndo foram notadas alteracdes
morfolodgicas significativas. A concentragdo de abamectina nos
encéfalos e figados foi > 25,00 pg/kg. Fatores predisponentes
para a ocorréncia desses surtos foram a estimativa visual de
peso dos bovinos, padronizacdo de doses do medicamento
para os lotes e erro de frasco do medicamento durante a
aplicagdo. Os achados enfatizam a necessidade de melhorias
no manejo animal e treinamento da equipe antes do periodo
de aplicagcdo de medicamentos nas propriedades.

TERMOS DE INDEXAGAO: Antiparasitario, avermectinas, bovinos,
intoxicacdo, pecudria.
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INTRODUCTION

Avermectins are substances belonging to the macrocyclic lactone
group that are widely used in agriculture and medicine due
to their anthelmintic properties (Salman et al. 2022). Other
pharmacological effects have been investigated, including
anticancer, antidiabetic, antiviral, and antifungal properties,
as well as the treatment of various metabolic disorders
(El-Saber Batiha et al. 2020). Examples of avermectins are
ivermectin, abamectin, moxidectin, doramectin, eprinomectin,
and selamectin (Jayakumar 2009).

The dosage of avermectins generally used in cattle is 0.2
mg/kg for injectable formulations and 0.5 mg/kg for pour-on
formulations (Prichard et al. 2012). Abamectin poisoning at
therapeutic doses is reported mainly in young animals and
Collie dogs (Salman et al. 2022).

In poisoning, neurological alterations such as ataxia,
lethargy, tremors, convulsions, mydriasis, and blindness
predominate. Avermectins generally have a long half-life,
and therefore overdoses resultin a prolonged clinical course
(Merola & Eubig 2018).

The diagnosis of avermectin poisoning can be based on
the history of exposure, clinical signs, and analysis of residues
in tissues or body fluids. Gastrointestinal contents, liver, fat,
and feces are samples that are usually analyzed to detect
drug residues, while brain tissue is used to confirm poisoning
(Gwaltney-Brant et al. 2018).

On farms, the choice of antiparasitic is made by livestock
farmers and occasionally by veterinarians (Klafke et al. 2024).
As there is no specific treatment (Gwaltney-Brant et al. 2018),
itis essential to characterize outbreaks of abamectin poisoning.

This study describes the clinical, epidemiological,
pathological, and toxicological findings of three outbreaks
of accidental abamectin poisoning in beef cattle.

MATERIALS AND METHODS

Ethical approval. This study follows the precepts of Act No.
11,794, dated October 8, 2008, and was submitted and approved
as certified in Process No. 23108.031812/2023-07 issued by the
Ethics Committee on Animal Use of the “Universidade Federal de
Mato Grosso” (CEUA-UFMT-5838902).

The poisoning outbreaks were monitored by technicians from
the “Laboratério de Patologia Veterinaria” (Veterinary Pathology
Laboratory - LPV) of the UFMT. They occurred in three rural

properties located in the municipality of Nova Mamoré (Prop-1) (10°
24" 47" South, 65° 19’ 38" West), state of Rondonia, North Brazil,
and Tangara da Serra (Prop-2) (14°37' 40’ South, 57° 30’ 25" West)
and Poxoréu (Prop-3) (15° 50’ 27" South, 54° 23’ 39" West), both
in the state of Mato Grosso, Midwest Brazil. The cattle’s history,
epidemiological, and clinical data were collected from owners,
employees, and veterinarians during visits to the three properties
during outbreaks. This study included evaluations of five cattle (Bov1,
Bov2, Bov3, Bov4 and Bov5) from Prop-1, three cattle (Bov6, Bov7
and Bov8) from Prop-2 and a calf (Bov9) from Prop-3.

The clinical examination was performed on eight cattle (Bov1,
Bov3, Bov4, Bov5, Bov6, Bov7, Bov8, and Bov9) according to Constable
et al. (2021). Six cattle (Bov1, Bov2, Bov6, Bov7, Bov8, and Bov9)
were necropsied, and organ fragments from these animals were
fixed in 10% formalin, routinely processed for histology, and stained
with hematoxylin-eosin (HE) at LPV-UFMT for microscopic analysis.

Samples of liver (Bov1 and Bov2) and central nervous system
(Bov6, Bov7, and Bov8) were collected, stored in a freezer at-20 °C
and sent to determine the concentration of abamectin (samples
liver and central nervous system), and ivermectin (samples central
nervous system) in the tissues using liquid chromatography with
triple-quadruple mass spectrometry (LC-MS/MS) at the Microbioticos®
Laboratory in Campinas, Sdo Paulo, Brazil.

RESULTS

Prop-1 was intended to raise Nelore and crossbred steers and
bulls. The animals were acquired from various farms within
the region. Their average weight and age were estimated at
240 kg (ranging between 190 and 290 kg) and 20 months.
On October 22 and 23, 2021, health management was carried
outin 1,500 cattle that recently arrived on the property, using
subcutaneously 6 ml/bovine of an antiparasitic composed of
ivermectin 2.25%/abamectin 1.25% (indication of 1 ml for
every 50 kg of live weight) and a vaccine against clostridial
diseases. Two hours after the application of these medications,
50 cattle presented sialorrhea, drowsiness, tympanism,
difficulty locomotion, and apathy (Table 1). Eleven cattle died
from October 22,2021, to November 1,2021. Close to death,
all cattle showed severe apathy and remained in sternal or
lateral recumbency. The morbidity coefficient was 3.3%, and
the mortality was 0.7%.

Bov1, a crossbred steer, was dehydrated, with pale mucous
membranes, tenesmus (Fig.1), and hematochezia. It was

Tablel. Abamectin poisoning in beef cattle: Information on the properties and clinical outcome of poisoned cattle

propery M el Onstfebel s Bty M S Mancmalsgs o7l

Prop-1 3.3%/0.7% 2h Bovl 20 months M Tenesmus, apathy, Death*
Nova Momoré/RO hematochezia

Bov2 20 months M Apathy and tympanism Death
Bov3 20 months M Apathy and aggression Death

Bov4 20 months M  Apathy and difficulty moving ~ Survived

Bov5 20 months M Sialorrhea and dehydration Survived
Prop-2 10%/4.4% 48h Bov6 24 months M Ataxia and muscle tremors Death
Tangara da Serra/ Bov7 24 months M Ataxia and muscle tremors Death
MT Bov8 24 months M Ataxia and muscle tremors Death
Prop-3 100%/85.7% 24t048h Bov9 4 days M Severe apathy, ataxia, head Death

Poxoréu/MT down

* Animal subjected to euthanasia; h = hours, M = male, RO = Rondo6nia, MT = Mato Grosso.
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euthanized and then subjected to necropsy. Bov2, a Nelore
steer; had difficulty moving, apathy, and tympanism, died after
two days of evolution, and was subjected to necropsy. Bov3,
a Nelore steer, was leaning on the fences of the paddock or
in sternal recumbency (Fig.2) and when stimulated, became
aggressive; however, it died 10 days after sanitary management.
Bov4, a crossbred steer, had difficulty moving and Bov5, a
crossbred steer, had severe apathy, sialorrhea (Fig.3), and
dehydration; both survived.

Prop-2 raised Nelore and crossbred cattle. There was a
batch of 180 Nelore cattle already on the farm, with an average
weight and age of 250 kg and 24 months. On December 13,
2022, was administered subcutaneously 8 ml/bovine of an
antiparasitic composed of ivermectin 2.25%/abamectin
1.25% (indication of 1 ml for every 50 kg of live weight) in
the batch of 180 cattle. Of these, 18 animals showed ataxia,
apathy, motor incoordination, muscle tremors (mainly in the
lips), and sialorrhea. Eight cattle died within two days after
drug administration, and three of them were necropsied

Fig.1-3. Clinical presentation of abamectin poisoning in beef cattle in Nova Mamoré /RO, Brazil. (1) Cattle (Bov1) presenting tenesmus. (2)
Cattle (Bov3) in sternal recumbency presenting apathy. (3) The bovine (Bov5) was apathetic and had sialorrhea.

Pesq. Vet. Bras. 45:e07588, 2025
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(Bov6, Bov7, and Bov8). The morbidity coefficient was 10%,
and the mortality was 4.4%.

Prop-3 raised and marketed Nelore beef calves. They
were born weighing an average weight of 28 kg. On 22 June
2022, 1 ml of the antiparasitic compound abamectin 1%
(contraindicated for calves) was administered subcutaneously
to 21 newborn calves. The calves became ill, and 18 of them
died three days after the drug was administered. A calf was
necropsied (Bov9). Clinical signs began between 24 and 48
hours after the drug was administered and included severe
apathy, ataxia, and head-down. The morbidity coefficient was
100%, and the mortality coefficient was 85.7%.

No significant gross or microscopic lesions were found in
the cattle necropsied during the outbreaks. Concentrations
greater than 25 pg/kg of abamectin were found in samples of
central nervous system and liver. Ivermectin was not detected
in the brain samples.

DISCUSSION

The diagnosis of abamectin poisoning on farms was based on
the history, epidemiology, clinical signs, absence of pathological
changes, and the identification of avermectins in the brains
and livers of cattle.

Livestock farming activity can be significantly reduced due
to the effects of parasites that affect cattle, as they affect the
well-being and productivity of cattle. In Brazil, direct and indirect
losses are associated with gastrointestinal nematodes, tick
spoliation, mainly Rhipicephalus microplus, and dipterans such
as horn flies (Haematobia irritans), human botfly (Dermatobia
hominis), New World screwworm (Cochliomyia hominivorax),
and stable fly (Stomoxys calcitrans) (Grisi et al. 2014).

The indiscriminate use of chemical pesticides in veterinary
medicine facilitates the development of resistance by parasite
populations to the active ingredients of these products (Melo
etal. 2021). Also, it causes illness and death in cattle related
to the toxic effects of the drugs, as described in our study.

One of the determining factors for the occurrence of
outbreaks was the visual estimate of the weight of the cattle.
In Prop-1, it is believed that abamectin poisoning is related
to the standardized dose of 6 ml/bovine, subcutaneously,
without taking into account the individual assessment of
weight, breed, or age, resulting in overdoses in some cattle
in the herd. The estimated average weight of the batch was
240 kg, with a variation of 50 kg. Therefore, some cattle received
an overdose of approximately 1 to 2 ml of the antiparasitic.

In Prop-2, 8 ml of dewormer was administered to the
cattle, butit was later estimated, based on the average weight,
that the dose should not exceed 5 ml/bovine. Although some
animals may be more susceptible to poisoning, any species can
be poisoned if the dose of the drug administered is sufficient
to cross the blood-brain barrier (Andrade 2017).

The medication used in Prop-1 and Prop-2 was composed
of ivermectin 2.25%/abamectin 1.25%. In addition to the
consistent clinical signs and compatibility with reports by
Seixas et al. (2006), abamectin was found in brain samples
and the liver, which is known to be the most toxic of the
avermectins (Prichard et al. 2012).

In Prop-3, the collaborators reported knowing the toxic
effects of abamectin on calves. They reported that they routinely
used ivermectin on newborns, butin this case, the poisoning
was attributed to confusion with the medication packaging.

Pesq. Vet. Bras. 45:e07588, 2025

The presentation has similar containers and greenish labels.
The product was switched; instead of ivermectin, each calf
received a dose of 1 ml of abamectin 1%. Abamectin (0.4 mg/
kg) is toxic to calves, and although there are no detectable
lesions at necropsy, clinical and epidemiological evaluations
are essential to conclude the field diagnosis when laboratory
assistance is limited (Guizelini et al. 2020).

Avermectins have broad-spectrum efficacy against various
ecto-endoparasites and have been shown to enhance animal
welfare and productivity. They are an advantageous choice for
routine parasite control programs when used at recommended
doses. However, indiscriminate use of these drugs can cause
serious harm to animal production (Lifschitz et al. 2024).

Itis common to apply injectable antiparasitics to newborn
calves with the main objective of preventing umbilical myiasis
and also controlling ticks. It is important to train farm
employees before administering medication to the animals.
To prevent umbilical myiasis, a good alternative is to replace
injectable avermectins with topical products (Aquino et al.
2022). The use of a topical alcohol-iodine solution (6 to 10%
concentration) at birth is effective in healing the navel. The
dressing must be applied more than once, and it is essential
to observe if there is myiasis or other inflammation before
the subsequent application of an appropriate drug (Ribeiro
& Furlong 2021).

Avermectins have a wide pharmacological safety margin
for ruminants (Andrade 2017); however, the therapeutic
use of ivermectin in cows can result in hormonal changes
such as a decrease in serum follicular stimulating hormone,
luteinizing hormone, and estradiol for up to three months
(Sadek & Shaheen 2015) and the iatrogenic therapeutic
dose of abamectin can cause deaths in calves (Seixas et
al. 2006) or when suckling calves have mothers treated
with abamectin-based pour-on (Borges et al. 2021). The
therapeutic safety of avermectins in adult cattle is intricately
linked to the level of expression and activity of the gene for
the multidrug-resistant protein 1(MDR1 or ABCB1),an ABC
transporter gene that encodes for P-gp in the blood-brain
barrier (Gwaltney-Brant et al. 2018, Machado & Riet-Correa
2022). The toxic effect and detection of avermectins in the
central nervous system are observed when there are high
concentrations of avermectins in the blood that saturate the
possibility of clearance by the P-gp efflux pump (Borges et al.
2021, Machado & Riet-Correa 2022). These effects are more
severe in newborn calves because the blood-brain barrier is
wholly formed, and the expression of the ABC transporters
genes and proteins are effective in other organs, but the MDR1
and P-gp expression in the vessels of CNS is very low at birth
and increases significantly over the next two weeks (Merola
& Eubig 2018, Verscheijden et al. 2020)

It is necessary to use medications responsibly in animal
production, associated with improvements in cattle management
that include the choice of more appropriate protocols for
the prevention of umbilical myiases. Training and guidance
for farm technicians are recommended before avermectin
administration periods to minimize poisoning by these drugs.

CONCLUSION

Abamectin poisonings on different farms were associated
with overdoses or errors in the selection of medication vials.
The cattle showed ataxia, sialorrhea, apathy, and death. The
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diagnosis should be based on the history of use, the relationship
between body weight and dose administered, clinical signs,
and the absence of significant morphological lesions. It should
be complemented by the detection of abamectin in tissue
samples from the animal.
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