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RESUMO.- [Mortalidade causada por nematódeos 
gastrintestinais em bovinos de corte submetidos a 
protocolo sanitário inadequado.] O objetivo deste trabalho 
foi descrever os achados epidemiológicos, clínicos e patológicos 
de dois surtos de verminose em bovinos de corte mantidos sob 
protocolo sanitário inadequado. Um surto de tricostrongilose 
ocorreu em Amambai, Mato Grosso do Sul (MS), de maio a 
julho de 2016. O rebanho de cria era composto por 3.000 
vacas Nelore, das quais, quinze vacas adultas morreram após 
apresentarem emagrecimento, diarreia e permanecerem 
em decúbito. Na necropsia, o abomaso apresentava edema 
das pregas, áreas brancacentas, elevadas, multifocais a 
coalescentes e pequenas úlceras. Na histopatologia, larvas 
compatíveis com nematódeos tricostrongilídeos estavam 
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presentes no interior das glândulas do abomaso. A recuperação 
de helmintos do abomaso demonstrou que Trichostrongylus 
axei foi o principal agente etiológico. O surto de hemoncose 
iniciou-se em outubro de 2018, em uma propriedade de recria 
e terminação em Santa Rita do Pardo, MS. Do total de 4 mil 
bovinos com 8 a 18 meses, 673 adoeceram e 117 morreram. Os 
sinais clínicos foram emagrecimento, fraqueza, desidratação, 
edema submandibular e fezes pastosas. Na necropsia, havia 
grande quantidade de nematódeos no abomaso, que foram 
classificados morfologicamente como Haemonchus placei. 
Ambos os surtos foram causados por falhas no protocolo 
de controle parasitário, porém, no Surto I, geadas e estresse 
imunológico causado pela falta de alimento podem ter 
contribuído para as mortes. No Surto I, a principal falha no 
protocolo de desverminação foi o uso de anti-helmínticos 
sem a realização de teste de eficácia. No Surto II, não havia 
protocolo de controle parasitário na propriedade de recria e 
terminação, e na propriedade de cria, havia resistência ao anti-
helmíntico utilizado (ivermectina). Os dois surtos ressaltam 
a importância dos protocolos de controle de nematódeos 
gastrintestinais em bovinos e demonstram que infecções por 
T. axei e H. placei podem ser letais para esta espécie.

TERMOS DE INDEXAÇÃO: Mortalidade, nematódeos gastrintestinais, 
bovinos de corte, protocolo sanitário, Trichostrongylus axei, 
Haemonchus placei, controle parasitário, anti-helmínticos, hemoncose, 
tricostrongilose.

INTRODUCTION
Gastrointestinal nematodes (NGIs) are often found in mixed 
parasitic infections of cattle and are associated with decreased 
weight gain, milk production, reproductive performance, 
carcass quality, immunity, and feed conversion, leading to 
economic losses (Borges et al. 2012, Pfukenyi & Mukaratirwa 
2013, Lopes et al. 2017).

Haemonchus placei parasites infect the abomasum of cattle 
and cause damage to the host due to its hematophagous habit 
and to the physiological changes in the abomasum resulting 
from the mucosal lesions that arise out of this eating habit. 
Affected cattle present anemia, hypoproteinemia, excessive 
iron loss, submandibular edema, bristly hair, anorexia, and 
abomasal mucosal lesions (Lopes et al. 2017). In the 1970s 
and 1980s, there were outbreaks of worm disease in cattle that 
could result in mortality of up to 10% of calves (Bianchin et 
al. 1993). In the current production system, deaths attributed 
to hemonchosis are not common in this species, although 
they are still reported (Carmo et al. 2011, Hossa et al. 2013).

Larval (L3 and L4) and adult forms of Trichostrongylus axei 
are found, respectively, inside mucosal glands and in the lumen 
of the abomasum (Lopes et al. 2017). Infections are usually 
asymptomatic, but can result in diarrhea, dehydration, and 
hypoproteinemia if there are large numbers of these helminths 
(Uzal et al. 2016). To date, deaths have been observed only 
when there is an association with other nematodes in severe 
mixed parasitic infections (Oliveira et al. 2017).

The main way to control these endoparasitosis is still 
through the administration of anthelmintics at times of the 
year when there are fewer larvae in the environment and 
greater infection in animals (Bianchin et al. 1993). Failures in 
sanitary protocols for parasite control are related to difficulties 
in handling, the choice of active ingredient and mode of 

application, and resistance to antiparasitic drugs (Bianchin 
1991, Baiak et al. 2018). The majority (80%) of producers 
still use anthelmintic dosages in inappropriate categories 
and at epidemiologically unrecommended moments, in order 
to optimize management with other activities, especially 
mandatory vaccination against foot-and-mouth disease 
(Bianchin 1991, Soutello et al. 2007), which is held in most 
of Brazil in the months of May and November. In addition, the 
evaluation of the effectiveness of products is not yet routine in 
properties and, considering the serious scenario of resistance 
to avermectins in Brazil, the use of ineffective molecules can 
result in reduced productivity (Borges et al. 2012) and risk 
to animal health.

Considering the scarcity of information regarding the 
mortality of cattle in cases of natural infections by T. axei and H. 
placei, the aim of this study was to describe the epidemiological, 
clinical, and anatomopathological findings of two outbreaks: 
one of trichostrongylosis and the other of hemonchosis, in 
cattle submitted to an inadequate sanitary protocol.

MATERIALS AND METHODS
Outbreak I (trichostrongylosis). The cases occurred in 

Amambai, Mato Grosso do Sul (MS), in a cow-calf operation with 3,000 
permanent Nellore cows, six to seven years old. The animals were 
divided into lots and kept in a rotational grazing system in Brachiaria 
brizantha cv. Xaraés, Brachiaria brizantha cv. Piatã. Most of them 
were in the first third of pregnancy; some were empty and there 
were two paddocks of cows with calves at their feet. Cows received 
commercial mineral supplementation (Bellfós 80®) during the wet 
season and protein salt during the dry season. The calves received 
supplementation in the form of creep feeding. Deverminations were 
carried out in May and November, using ivermectin, abamectin, and 
albendazole, alternately. The last devermination performed before 
the outbreak occurred in May 2016 and the active ingredient used 
was albendazole at a dose of 1ml/40kg bodyweight.

Clinical and epidemiological data were obtained during an 
interview with those responsible for handling the cattle and during 
an inspection performed by veterinarians from the “Laboratório 
de Anatomia Patológica” (LAP) and “Laboratório de Parasitologia 
Veterinária” (Pathological Anatomy and Parasitology laboratories) 
of the “Universidade Federal do Mato Grosso do Sul” (Federal 
University of Mato Grosso do Sul, UFSM), on the property where the 
case occurred. During visits, affected cow were randomly selected 
for physical examination and collection of feces samples.

The Body Condition Score (BCS) was visually assessed, and scores 
from 1 to 5 were assigned according to Machado et al. (2008). Fecal 
samples were collected directly from the rectal ampoule in plastic 
bags or from the large intestines of necropsied animal, identified and 
stored under refrigeration to count eggs per gram of feces (OPG), 
according to the technique described by Gordon & Whitlock (1939), 
with modifications (1:25 sensitivity).

One cow were necropsied and fragments of various organs were 
collected, stored in a 10% formalin solution, routinely processed for 
histopathology, and stained with hematoxylin and eosin (HE). The 
abomasum and a small part of the duodenum were collected during 
the necropsy and separated by means of double ligatures; part of 
the total content of these organs was sieved (0.297mm/tyler 48) 
and the solid part was fixed in 70% alcohol. Recovery of adult or 
immature forms embedded in the abomasal and duodenal mucosa 
was performed by digestion in a 3% hydrochloric acid solution at 
36°C for 24 hours (Wood et al. 1995, Vercruysse et al. 2001).
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Outbreak II (hemonchosis). The outbreak occurred in Santa 
Rita do Pardo (MS). The property was intended for the rearing and 
finishing of cattle and had a herd composed of a total of 13,000 male 
and Nellore cattle, of which 4,000 were aged between eight and 18 
months and 9,000 were aged between 18 and 24 months, all coming 
from one of three properties owned by the same owner, in which the 
breeding process was carried out. The cattle were separated into 
lots of 400 to 500 animals and kept in paddocks of approximately 
50 to 100 hectares (ha), in a rotational grazing system with good 
availability of B. brizantha, in which they remained for seven to 10 
days (larger paddocks) or three to four days (smaller paddocks).

The brood farms performed a sanitary protocol consisting of the 
application of 1mL of doramectin at birth, 1mL for every 50kg of 
animal live weight of 3.15% ivermectin at four months of age, and 
this same dose of 1% ivermectin right at weaning. The criterion for 
choosing the drugs was by convenience, according to the farmer’s 
demand. When they arrived at the breeding and fattening property, 
the animals received a polyvalent vaccine against diseases caused by 
clostridia and a vaccine against foot-and-mouth disease. Sometimes 
weaned calves remained on the brood farms for three to four months, 
but were not dewormed again.

Clinical and epidemiological information, BCS assessment, fecal 
samples and necropsy were performed as described in Outbreak I.

Blood samples from six animals were obtained by jugular 
venipuncture in tubes containing EDTA, to perform a complete 
blood count.

Morbidity and lethality coefficients were calculated using the 
following formulas:

Morbidity coefficient number of cattle that showed clin
%� � � iical signs of hemoncosis

total cattle at risk
�100

Lethality coefficient number of cattle that died of hem
%� � � ooncosis

number of animals that showed clinical signs of hemmoncosis
�100

Of the necropsied cattle in Outbreak II, an aliquot of the abomasal 
content was used for the generic identification of helminths, which 
was performed under a stereoscopic microscope (Optika SZR-10), 
and the specific identification (Ueno & Gonçalves 1998) under a 
light microscope (Nikon Eclipse E100).

In one of the calf farms responsible for the production of calves 
that were reared and finished on the farm involved in Outbreak II, 
an efficacy test of anthelmintic formulations was carried out. The 
principles were evaluated: 3.15% ivermectin, 2.25% ivermectin 
+ 1.25% abamectin, and 4% ivermectin. To carry out the efficacy 
test, 120 animals with egg counts per gram of feces greater than or 
equal to 25 (OPG≥25) were selected. The animals were divided into 
four groups (n=30), including an untreated control group, using a 
randomized block design.

For each of the four groups formed, a treatment (control or 
anthelmintics) was randomly assigned. In addition to the pre-treatment 
OPG, performed seven days before treatment (D-7), there was a new 
collection at 14 days post-treatment (D14). For the calculation of 
efficacy, D14 OPG values, control versus treatment, were used. The 
efficacy percentages and confidence intervals were calculated using 
‘eggCounts-2.3’ on the R version 3.6.1 program (Wang & Paul 2018).

After diagnosis, in both outbreaks, treatments were instituted 
based on technical criteria.

RESULTS
Outbreak I (trichostrongylosis)

From May to July 2016, there were five frosts in the 
region, sharply reducing the supply and quality of pasture 

on the property. Fifteen cows (pregnant and empty) died 
during this period, in two different paddocks, 10-20 days 
after presenting diarrhea and weight loss and remaining in 
recumbency, though some had already presented clinical signs 
before the frost. One of them was received by the LAP-UFMS 
and underwent necropsy, which observed, in addition to a 
poor body condition (score 1) and a uterus containing a fetus 
of approximately three months, abomasum with extensive 
reddish areas in the mucosa and edema of the folds, especially 
those located in the proximal half of the organ. Distributed 
throughout the mucosa were numerous multifocal to irregular 
coalescent areas, whitish, wrinkled, and slightly elevated, as 
well as small multifocal ulcers (Fig.1-4).

Histopathology showed transverse and longitudinal sections 
of larvae morphologically compatible with nematodes of the 
superfamily Trichostrongyloidea, which measured between 
100 and 300µm in length and 30 and 60µm in width and 
were inside glands of the abomasal mucosa, in the middle 
of the mucosa of the duodenum and in the lumen of both 
organs. The larvae were characterized by having a platimerian 
musculature and cuticle with a thickness of 8 to 10µm. 
Nematodes observed in the duodenum had cuticular ridges 
and were surrounded by few macrophages and a moderate 
amount of lymphocytes (Fig.1-4).

The OPG count performed using the feces collected during 
the necropsy revealed 125 strongylide-like eggs. The adult 
helminths collected from the abomasum and duodenum were 
identified as belonging to the genera Cooperia, Trichostrongylus, 
and Haemonchus. Among Trichostrongylus species, T. axei was 
present in a greater quantity.

On a visit to the property, it was noticed that most of the 
cows were thin (score 1 to 2) and with the perineum dirty 
with feces. In the coproparasitological evaluation of 10 cows, 
OPG counts resulted in values between 25 and 175. Treatment 
with Valbazen® (albendazole) 5mg/kg was established and 
deaths ceased.

Outbreak II (hemonchosis)
The cases began in October and worsened in December 

2018, a period in which the measured rainfall index was 
188mm in October, 58mm in November, and 51mm in 
December. Only cattle aged between eight and 18 months 
became ill. On the first visit to the property, the clinical signs 
identified were emaciation, weakness, dehydration, edema 
in the submandibular region, and pasty stools adhered to 
the perineum.

The OPG counts in the feces of six symptomatic animals 
ranged from 175 to 10,000, and in two of them, the mean cell 
volume (MCV) were 38.6 fL (reference = 40-60 fL) indicating 
microcytosis without the occurrence of anemia (hemoglobin 
concentration (Hb) 11.5 and 12.1g/dL; reference = 8-15g/dL) 
was verified on the hemogram. All clinically affected cattle 
were treated with oral levamisole (Ripercol®), Ferrodex®, and 
Aminofort at the dosages indicated by the manufacturers. 
Approximately one month after the first treatment, the farm 
was visited again and 86 calves received moxidectin (Cydectin®) 
at the dose indicated by the manufacturer, as they were still 
weak. Of the total of 4,000 cattle, 673 got sick and 117 died, 
so the morbidity and lethality coefficients were 16.82% and 
17.38%, respectively.
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The two necropsied cattle had poor body scores, pale ocular 
and oral mucosa, moderate hydropericardium, abomasum 
containing abundant amounts of Haemonchus spp. adhered 
to the wall or amidst its contents, edema of the folds, multiple 
ulcers measuring between 0.1 and 0.3cm in diameter (Fig.5-6), 
and diffusely reddened bone marrow. Histopathological 
examination showed increased medullary erythropoiesis 
and extramedullary erythropoiesis in the liver. Nematodes 
collected during necropsy were classified as Haemonchus placei.

The efficacies (EF%) calculated for the different anthelmintics 
in one of the breeding farms were: ivermectin 3.15%, EF% 
= 21.2% (95%CI = 1.32% to 50.9%); ivermectin 2.25% + 
abamectin 1.25%, EF% = 32.6% (95%CI = 3.29% to 61.3%); 
and ivermectin 4%, EF% = 20% (95%CI = 1.15% to 58.8%).

DISCUSSION
In the two outbreaks described, the diagnosis was based on 
the clinical picture, post-treatment clinical evolution, necropsy, 
and histopathology findings, as well as the identification of 

etiological agents recovered from the mucosa and abomasum 
content of necropsied cattle. The methodology used for the 
diagnosis is in accordance with the protocols recommended 
for this purpose and allows the agents involved to be safely 
identified (Ueno & Gonçalves 1998).

According to the data presented, Trichostrongylus axei and 
Haemochus placei can cause serious and fatal outbreaks in 
both young and adult cattle. Deaths in cattle from hemonchosis 
and mixed infections were described in a retrospective study 
carried out in Mato Groso do Sul (Pupin et al. 2019) and in 
other states in Brazil (Lucena et al. 2010, Oliveira et al. 2017, 
Rondelli et al. 2017) but they occurred sporadically and rarely 
bring morbidity and lethality coefficients.

This is one of the rare cases of mortality in adult cattle due 
to T. axei infection described in Brazil. During the literature 
review, the only report found of trichostrongylosis in the 
country was in Mato Grosso do Sul and it affected cows 
(Bianchin et al. 1979). T. axei is a species with a prevalence 
close to 70% (Santos et al. 2010); however, it has low parasitic 

Fig.1-4. Macroscopic and microscopic aspects of trichostrongylosis in cattle, Outbreak I. (1) Abomasum and proximal portion of the 
duodenum. In the mucosa, there is an extensive reddish focus. The folds are enlarged due to edema. (2) Abomasum. The folds have 
irregular, white, wrinkled, and slightly raised multifocal to coalescent areas (black arrows) and small multifocal ulcers (white arrows). 
(3) Abomasum. Transverse and longitudinal sections of trichostrongyl nematode larvae inside glands in the mucous layer. HE, obj.40x. 
(4) Duodenum. Numerous cross-sections of trichostrongylid nematodes in the mucosa. HE, obj.10x.
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intensity (Bianchin et al. 1993, Borges et al. 2001). Thus, to 
cause the death of cattle, there is a need for environmental or 
management conditions favoring their survival in pastures and 
inside the abomasum, resulting in massive infections (Bianchin 
et al. 1979). On the other hand, H. placei, in addition to being 
prevalent, has high parasitic intensity and high pathogenicity 
(Bianchin et al. 1993, Borges et al. 2001). In addition, larvae 
have a good ability to survive in the environment (Heckler & 
Borges 2016), which makes it essential to adopt devermination 
protocols to avoid the occurrence of outbreaks (Carmo et al. 
2011, Hossa et al. 2013).

The clinical signs presented in the two outbreaks were 
nonspecific and can be observed in other diseases that affect 
cattle, such as food deprivation, mineral deficiencies such as 
cobalt, phosphorus, and copper (Tokarnia et al. 2010), and 
ostertagiosis (Uzal et al. 2016). In this context, the importance 
of performing the differential diagnosis is highlighted, 
according to criteria involving the epidemiological approach, 
clinical examination, and the performance of necropsies and 
complementary laboratory tests (Maxie & Miller 2016).

The macroscopic and microscopic changes observed in 
cattle necropsied in both outbreaks are compatible with the 
diagnosed parasitic diseases (Bianchin et al. 1979, Carmo et 
al. 2011, Hossa et al. 2013, Uzal et al. 2016). Cattle with severe 
T. axei infections have poor body condition, dehydration, 
edema of the abomasal folds, reddening and erosion and/
or ulceration of the mucosa, in addition to irregular or 
rounded white plaques that cover the affected mucosa 
together with a layer of mucus (Bianchin et al. 1979, Uzal 
et al. 2016). In mild infections, there may be only reddening 
of the mucosa (Uzal et al. 2016). Histologically, there are 
changes restricted mainly to the abomasal mucosa, such 
as hyperplasia or metaplasia, lymphocytic or eosinophilic 
inflammation, and a decrease in the number of parietal glands 
associated with the presence of morphologically compatible 
larvae with trichostrongylid nematodes (Uzal et al. 2016). 
It is noteworthy that the morphological characteristics of T. 
axei observed in histological sections are identical to those 
of other trichostrongylids, including Ostertagia spp., which 
causes clinical signs and microscopic changes similar to those 
observed in trichostrongylosis (Gardiner & Poynton 1999, 

Uzal et al. 2016). Thus, the recovery and identification of 
larvae present in the abomasum are essential for a conclusive 
diagnosis (Uzal et al. 2016).

In Outbreak II, although the histopathological examination 
was performed as a complement to the necropsy, as in all cases 
received by the LAP, the macroscopic changes are sufficient 
to conclude the diagnosis of hemonchosis, as it is possible 
to see specimens of Haemochus spp. in the content of the 
abomasum or adhered to the mucosa of this organ (Carmo 
et al. 2011, Hossa et al. 2013). In addition to the macroscopic 
changes observed in cattle in this outbreak, pale and friable 
liver, edema of the subcutaneous tissue in the ventral and 
mesenteric region, hydrothorax, hydropericardium, and 
ascites are changes that may occur and reflect anemia and 
hypoproteinemia caused by the helminth (Carmo et al. 2011, 
Hossa et al. 2013, Uzal et al. 2016). In an attempt to increase 
the production of erythrocytes, the bone marrow of adult cattle 
becomes active and, consequently, reddened, as observed in 
the present case. Extramedullary erythropoiesis found in the 
liver indicates a chronic anemia secondary to parasitism by 
Haemonchuhs spp. (Uzal et al. 2016).

The morbidity and lethality coefficients obtained in this 
report were high, resulting in 16.82% and 17.38%, respectively. 
Morbidity and lethality coefficients ranging between 8% and 
22.8%, and between 16.1% and 45% in H. placei infections, 
have previously been described (Carmo et al. 2011, Hossa 
et al. 2013, Oliveira et al. 2017). Despite these lethality 
rates being higher than those obtained in Outbreak II, it is 
noteworthy that the number of cattle at risk, sick, and dead 
in the reports of the first two authors is lower than that of the 
present outbreak, which ends up increasing this coefficient.

In both outbreaks, failures were identified in the sanitary 
programs, more specifically in the worm control protocols, but 
in Outbreak I, the occurrence of successive frosts resulted in 
a low food supply, which may have triggered immunological 
stress and contributed to deaths.

The anthelmintics ivermectin, abamectin, and albendazole 
were used in the Outbreak I property for many years without 
knowledge of the effectiveness of these drugs in the control 
of helminths. The first failure identified was the choice of 
antiparasitic, performed in the absence of a previous reduction 

Fig.5-6. Macroscopic findings of hemonchosis in cattle, Outbreak II. (5) Conjunctival mucosa markedly pale indicating anemia. (6) Abomasum. 
There is edema of the folds and numerous specimens of Haemonchus placei over the mucosa.
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test. Although the control protocol involves two annual 
dosages (May and November) and rotation between active 
ingredients, as the choice of these principles did not meet 
technical criteria, favorable conditions were created for the 
occurrence of the outbreak. The fact that cows get sick even 
after devermination carried out in May can be explained by 
the choice of albendazole, which, although it is an anthelmintic 
recommended for the treatment of trichostrongylosis and 
is efficient in the control of other helminths in most of the 
properties of Mato Grosso do Sul (Feliz 2011), has short 
action, thereby allowing for rapid reinfections. The frosts 
that occurred during the outbreak may have contributed 
to the reduction in food availability and, consequently, 
immunological stress due to food deprivation, as well as to 
the increase in the population of T. axei. Some authors report 
the increase in the parasite load of adult cattle (indicated by 
OPG) as a result of immunosuppressive factors, such as food 
deprivation, peripartum, transport, long walks, the use of 
anthelmintics that cause temporary immunosuppression, and 
the administration of steroids (Bianchin et al. 1987, Bianchin 
et al. 1993, Sajid et al. 2006). In addition, cold weather may 
favor the increased occurrence and survival of pre-infective 
and infective stages of T. axei (Roberts et al. 1952, Lee et al. 
1960), favoring greater contamination and reinfections.

Two flaws in the parasite control protocol were decisive 
for the occurrence of Outbreak II, as immunosuppressive 
conditions favoring the severity of infections were not 
identified. One of them was the absence of a calendar for the 
dosing of cattle in the rearing and finishing property; the other 
was the resistance of H. placei to ivermectin, proven through 
an efficacy test carried out on one of the brood properties. 
Outbreaks of hemonchosis related to the absence of parasite 
control in cattle have already been reported, demonstrating 
that this is a part of the sanitary protocol that should not be 
neglected (Carmo et al. 2011, Hossa et al. 2013). In Brazil, the 
recommendation is that strategic parasite control in cattle 
from weaning to 18 or 24 months of age is carried out in May, 
July, and September (Bianchin et al. 1993) or May, August, 
and November (Heckler et al. 2016), and not just twice a year 
(May and November). Despite the higher cost, the protocol 
with three annual dosages resulted in a greater economic 
advantage (Conde et al. 2019). The low efficacy of ivermectin 
in the control of H. placei in cattle herds was demonstrated 
by studies carried out in the Southeast, Midwest, and South 
regions of Brazil, where different populations of this nematode 
were resistant to different concentrations of ivermectin, 
even the highest ones (Souza et al. 2008, Felippelli et al. 
2014, Borges et al. 2015). In general, albendazole sulfoxide, 
levamisole, moxidectin, and doramectin are molecules that 
are still effective against the genus Haemonchus in cattle 
(Soutello et al. 2007, Souza et al. 2008, Ramos et al. 2016).

The treatments instituted in both outbreaks showed good 
results, with the recovery of affected animals and the ending 
of deaths. There are no hemonchosis treatment protocols 
for cattle, except for the indication of the use of an effective 
anthelmintic, which many times may not be sufficient for the 
recovery of animals in serious condition. Two of the hemograms 
performed showed microcytic erythrocytes, a characteristic 
alteration of iron deficiency. Lambs infected with H. contortus 
and supplemented with iron had less severe anemia than 
those not supplemented (Casanova et al. 2018). This data 

may indicate that the association of supplements containing 
iron, minerals, amino acids, and vitamins is interesting with 
respect to increasing the speed of recovery of sick cattle.

CONCLUSION
Infections by Trichostrongylus axei and Haemonchus placei can 
cause serious and fatal outbreaks in cattle, especially when 
they are kept under an inadequate parasite control protocol.

Acknowledgements.- One of the authors (R.A.A.L.) has a research fellowship 
from the “Conselho Nacional de Desenvolvimento Científico e Tecnológico” 
(CNPq). This study was partially funded by the “Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior” (CAPES), Brazil - Finance Code 001 and by 
“Fundação de Apoio ao Desenvolvimento do Ensino, Ciência e Tecnologia do 
Estado de Mato Grosso do Sul”. This study was carried out with the support 
of the “Universidade Federal de Mato Grosso do Sul” (UFMS/MEC), Brazil.

Conflict of interest statement.- The authors have no conflicts of interest 
to declare.

REFERENCES
Baiak B.H.B., Lehnen C.R. & Rocha R.A. 2018. Anthelmintic resistance in 

cattle: a systematic review and meta-analysis. Livest. Sci. 217:127-135. 
<https://dx.doi.org/10.1016/j.livsci.2018.09.022>

Bianchin I. 1991. Epidemiologia e controle de helmintos gastrintestinais 
em bezerros a partir da desmama, em pastagem melhorada, em clima 
tropical do Brasil. Doctoral Dissertation, Universidade Federal Rural do 
Rio de Janeiro, Rio de Janeiro. 191p.

Bianchin I., Gomes A., Melo H.J.H. & Sousa J.C. 1979. Tricostrongilose em 
vacas. Comunicado Técnico nº 5, Embrapa Gado de Corte - CNPGC, Campo 
Grande, MS. 2p.

Bianchin I., Honer M.R., Nunes S.G., Nascimento S.A., Curvo J.B.E. & Costa F.P. 
1993. Epidemiologia dos nematódeos gastrintestinais em bovinos de corte 
nos cerrados e o controle estratégico no Brasil. Comunicado Técnico nº 24, 
Embrapa Gado de Corte - CNPGC, Campo Grande, MS. 120p.

Bianchin I., Horner M.R. & Curvo J.B.E. 1987. Produção de ovos de nematódeos 
gastrintestinais em vacas Nelore, durante o período periparto. Pesq. 
Agropec. Bras. 22(11/12):1239-1243.

Borges F.A., Almeida G.D., Heckler R.P., Lemos R.T., Onizuka M.K.V. & Borges 
D.G.L. 2012. Anthelmintic resistance impact on tropical beef cattle 
productivity: effect on weight gain of weaned calves. Trop. Anim. Health 
Prod. 45(3):723-727. <https://dx.doi.org/10.1007/s11250-012-0280-4> 
<PMid:23076819>

Borges F.A., Borges D.G.L., Heckler R.P., Neves J.P.L., Lopes F.G. & Onizuka 
M.K.V. 2015. Multispecies resistance of cattle gastrointestinal nematodes to 
long-acting avermectin formulations in Mato Grosso do Sul. Vet. Parasitol. 
212(3/4):299-302. <https://dx.doi.org/10.1016/j.vetpar.2015.06.015> 
<PMid:26129974>

Borges F.A., Silveira D.M., Graminha E.B.N., Castagnolli K.C., Soares V.E., 
Nascimento A.A. & Costa A. 2001. Fauna helmintológica de bovinos da 
região de Jaboticabal, Estado de São Paulo, Brasil. Semina, Ciênc. Agrárias 
22(1):49-53. <https://dx.doi.org/10.5433/1679-0359.2001v22n1p49>

Carmo P.M.S., Vargas A.C., Rissi D.R., Oliveira-Filho J.C., Pierezan F., Lucena 
R.B., Leite F.L.L. & Barros C.S.L. 2011. Surto de ceratoconjuntivite infecciosa 
bovina e hemoncose causando mortalidade em bezerros. Pesq. Vet. Bras. 
31(5):374-378. <https://dx.doi.org/10.1590/S0100-736X2011000500002>

Casanova V.P., Aires A.R., Collet S.G., Krause A., Moresco R.N., Bochi G.V., Silva 
A.S. & Leal M.L.R. 2018. Iron supplementation for lambs experimentally 
infected by Haemonchus contortus: response to anemia and iron store 
in the bone marrow. Pesq. Vet. Bras. 38(8):1543-1548. <https://dx.doi.
org/10.1590/1678-5150-PVB-5490>



7

Pesq. Vet. Bras. 42:e07030, 2022

Mortality caused by gastrointestinal nematodes in beef cattle submitted to an inadequate sanitary protocol

Conde M.H., Heckler R.P., Borges D.G.L., Onselen V.J.V., Brumatti R.C. & Borges 
F.A. 2019. Economic analysis of strategic control program (5, 8, 11) for 
gastrointestinal nematodes in grazing beef cattle during the growing phase 
in Central Brazil. Semina, Ciênc. Agrárias 40(Supl.1):2309-2318. <https://
dx.doi.org/10.5433/1679-0359.2019v40n5Supl1p2309>

Felippelli G., Lopes W.D.Z., Cruz B.C., Teixeira W.F.P., Maciel W.G., Fávero F.C., 
Buzzulini C., Sakamoto C., Soares V.E., Gomes L.V.C., Oliveira G.P. & Costa 
A.J. 2014. Nematode resistance to ivermectin (630 and 700 µg/kg) in cattle 
from the Southeast and South of Brazil. Parasitol. Inter. 63(6):835-840. 
<https://dx.doi.org/10.1016/j.parint.2014.08.001> <PMid:25130588>

Feliz D.C. 2011. Resistência a anti-helmínticos em nematodas gastrintestinais 
de bovinos de corte, no Mato Grosso do Sul, Brasil. Master’s Thesis, 
Universidade Federal de Mato Grosso do Sul, Mato Grosso do Sul. 51p.

Gardiner C.H. & Poynton S.L. 1999. An Atlas of Metazoan Parasites in Animal 
Tissues. Armed Forces Institute of Pathology, Washington, DC, p.22-26.

Gordon H.M. & Whitlock H.V. 1939. A new technique for counting nematode 
eggs in sheep faeces. J. Counc. Sci. Ind. Res. 12(1):50-52. 

Heckler R.P. & Borges F.A. 2016. Climate variations and the environmental 
population of gastrointestinal nematodes of ruminants. Nematoda 
3(1):e012016. <https://dx.doi.org/10.4322/nematoda.00116>

Heckler R.P., Borges D.G.L., Vieira M.C., Conde M.H., Green M., Amorim M.L., 
Echeverria J.T., Oliveira T.L., Moro E., Van Oselen J.V. & Borges F.A. 2016. 
New approach for the strategic control of gastrointestinal nematodes in 
grazed beef cattle during the growing phase in central Brazil. Vet. Parasitol. 
221:123-129. <https://dx.doi.org/10.1016/j.vetpar.2016.03.010> 
<PMid:27084483>

Hossa M.R., Paim J.M., Bruzamarello A., Geraldi J., Menegoto J. & Elias F. 
2013. Surto de hemoncose em bovinos de corte no sudeste paranaense 
(II Congresso Brasileiro de Patologia Veterinária, XVI Encontro Nacional 
de Patologia Veterinária, Curitiba, PR). Arch. Vet. Sci. 18(Supl.2):178-180. 
(Resumo)

Lee R.P., Armour J. & Ross J.G. 1960. The seasonal variations of strongyle in 
Nigerian Zebu Cattle. Brit. Vet. J. 116(1):34-46. <https://dx.doi.org/10.1016/
S0007-1935(17)44455-1>

Lopes W.D.Z., Costa A.J., Borges F.A., Vulcani V.A.S., Rabelo R.E. & Bichuette M.A. 
2017. Nematódeos de ruminantes domésticos, p.47-72. In: Lopes W.D.Z. 
& Costa A.J. (Eds), Endoparasitoses de Ruminantes. Editora UFG, Goiânia.

Lucena R.B., Pierezan F., Kommers G.D., Irigoyen L.F., Fighera R.A. & Barros 
C.S.L. 2010. Doenças de bovinos no Sul do Brasil: 6.706 casos. Pesq. Vet. Bras. 
30(5):428-434. <https://dx.doi.org/10.1590/S0100-736X2010000500010>

Machado R., Corrêa R.F., Barbosa R.T. & Bergamaschi M.A.C.M. 2008. Escore da 
condição corporal e sua aplicação no manejo reprodutivo de ruminantes. 
Circular Técnica 57. 16p.

Maxie M.G. & Miller M. 2016. An introduction to the diagnostic process, 
p.1-257. In: Maxie M.G. (Ed.), Jubb, Kennedy and Palmer´s Pathology of 
Domestic Animals. Vol.1. 6th ed. Elsevier, St Louis, Missouri.

Oliveira P.A., Ruas J.L., Riet-Correa F., Coelho A.C.B., Santos B.L., Marcolongo-
Pereira C., Sallis E.S.V. & Schild A.L. 2017. Doenças parasitárias em bovinos 
e ovinos no sul do Brasil: frequência e estimativa de perdas econômicas. 
Pesq. Vet. Bras. 7(8):797-801. <https://dx.doi.org/10.1590/S0100-
736X2017000800003>

Pfukenyi D.M. & Mukaratirwa S. 2013. A review of the epidemiology and 
control of gastrointestinal nematode infections in cattle in Zimbabwe. 

J. Vet. Res. 80(1):612. <https://dx.doi.org/10.4102/ojvr.v80i1.612> 
<PMid:24396919>

Pupin R.C., Leal P.V., Paula J.P.L., Guizelini C.C., Möck T.B.M., Lemos R.A.A. & 
Gomes D.C. 2019. Cattle diseases in Mato Grosso do Sul, Brazil: a 24-year 
survey (1995-2018). Pesq. Vet. Bras. 39(9):686-695. <https://dx.doi.
org/10.1590/1678-5150-PVB-6384>

Ramos F., Portella L.P., Rodrigues F.S., Reginato C.Z., Pötter L., Cezar A.S., 
Sangioni L.A. & Vogel F.S.F. 2016. Anthelmintic resistance in gastrointestinal 
nematodes of beef cattle in the state of Rio Grande do Sul, Brazil. Int. J. 
Parasitol., Drugs Drug. Resist. 6(1):93-101. <https://dx.doi.org/10.1016/j.
ijpddr.2016.02.002> <PMid:27054068>

Roberts F.H.S., O’Sullivan P.J. & Riek R.F. 1952. The epidemiology of parasitic 
gastroenteritis of cattle. Aust. J. Agr. Res. 3(2):187-226. <https://dx.doi.
org/10.1071/AR9520187>

Rondelli L.A.S., Silva G.S., Bezerra K.S., Rondelli A.L.H., Lima S.R., Furlan F.H., 
Pescador C.A. & Colodel E.M. 2017. Doenças de bovinos em Mato Grosso 
diagnosticadas no Laboratório de Patologia Veterinária da UFMT (2005-
2014). Pesq. Vet. Bras. 37(5):432-440. <https://dx.doi.org/10.1590/
S0100-736X2017000500002>

Sajid M.S., Iqbal G., Muhammad G. & Iqbal M.U. 2006. Immunomodulatory 
effect of various anti-parasitics: a review. Parasitology 132(Pt 3):301-313. 
<https://dx.doi.org/10.1017/S0031182005009108> <PMid:16332285>

Santos T.R., Lopes W.D.Z., Buzulini C., Borges F.A., Sakamoto C.A.M., Lima R.C.A., 
Oliveira G.P. & Costa A.J. 2010. Helminth fauna of bovines from the Central-
Western region, Minas Gerais State, Brazil. Ciência Rural 40(4):934-938. 
<https://dx.doi.org/10.1590/S0103-84782010005000040>

Soutello R.G.V., Seno M.C.Z. & Amarante A.F.T. 2007. Anthelmintic resistance 
in cattle nematodes in northwestern São Paulo State, Brazil. Vet. Parasitol. 
148(3/4):360-364. <https://dx.doi.org/10.1016/j.vetpar.2007.06.023>

Souza A.P., Ramos C.I., Bellato V., Sartor A.A. & Schelbauer C.A. 2008. Resistência 
de helmintos gastrintestinais de bovinos a anti-helmínticos no Planalto 
Catarinense. Ciência Rural 38(5):1363-1367. <https://dx.doi.org/10.1590/
S0103-84782008000500026>

Tokarnia C.H., Peixoto P.V., Barbosa J.D., Brito M.F. & Döbereiner J. 2010. 
Deficiências minerais em animais produção. Helianthus, Rio de Janeiro, 
p.16-122.

Ueno H. & Gonçalves P.C. 1998. Manual para diagnóstico das helmintoses de 
ruminantes. Japan International Cooperation Agency (JICA), Tokyo, p.1-91.

Uzal F.A., Plattner B.L. & Hostetter J.M. 2016. Alimentary system, p.1-257. 
In: Maxie M.G. (Ed.), Jubb, Kennedy and Palmer´s Pathology of Domestic 
Animals. Vol.2. 6th ed. Elsevier, St Louis, Missouri.

Vercruysse J., Holdsworth P., Letonja T., Barth D., Conder G., Hamamoto K. 
& Okano K. 2001. International harmonization of anthelmintic efficacy 
guidelines. Vet. Parasitol. 96(3):171-193. <https://dx.doi.org/10.1016/
s0304-4017(00)00443-x> <PMid:11240092>

Wang C. & Paul M. 2018. EggCounts: Hierarchical Modelling of Faecal Egg 
Counts. R package version 2.0.  Available at <http://shiny.math.uzh.ch/
user/furrer/shinyas/shiny-eggCounts/> Accessed on Nov. 3, 2020.

Wood I.B., Amaral N.K., Bairden K., Duncan J.L., Kassai T., Malone Jr J.B., Pankavich 
J.A., Reinecke R.K., Slocombe O., Taylor S.M. & Vercruysse J. 1995. World 
Association for the Advancement of Veterinary Parasitology (W.A.A.V.P.) 
second edition of guidelines for evaluating the efficacy of anthelmintics in 
ruminants (bovine, ovine, caprine). Vet. Parasitol. 58(3):181-213. <https://
dx.doi.org/10.1016/0304-4017(95)00806-2> <PMid:7571325>


