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ABSTRACT 
 
The objective of this study was to obtain data on the occurrence of Babesia bigemina e 
Anaplasma marginale in cattle with characteristic clinical signs of the disease, in different 
properties in western Santa Catarina. For this, 149 blood sample were collected and slides 
smears were done and the staining with the Romanowsky kind dye subsequently. Of the 
149 samples surveyed, 78 (52.35%) were positive for A. marginale, 04 (2.68%) for B. 
bigemina, and 03 (2.01%) samples showed co-infection. All described cases occurred in 
adult animals, from two years old, with Holstein females the highest occurrence 
represented 119/149 (79.86%). Regarding the presence of ectoparasites, hematophagous 
flies were observed in all properties and ticks in 58/149 (38.92%) animals. The results 
showed a higher occurrence of A. marginale, evidencing the need to seek strategies of 
control and prevention by the veterinary professionals, especially in moments of greater 
occurrence of the vectors. The confirmation as from laboratory support by stained blood 
smears beyond being cheaper practical is a method that helping professionals identify the 
suspected cases etiology.  Moreover, based on this information, we can promote the 
elaboration of prevention and treatment strategies based on simple and fast diagnostic 
techniques, focused on especific disease agents. 
Keywords: Diagnosis, Hemoparasites, Anaplasmosis, Ectoparasites 
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RESUMO 
 
O objetivo desse estudo foi obter dados de ocorrência B. bigemina. e A. marginale em 
bovinos com sinais clínicos característicos da doença em diferentes propriedades da 
região oeste de Santa Catarina. Para isso, foram coletadas 149 amostras de sangue, para 
posterior confecção de esfregaço em lâminas e a realização da coloração com o corante 
tipo Romanowsky. Das 149 amostras pesquisadas, 78 (52,35%) foram positivas para A. 
marginale, 04 (2,68%) para B. bigemina e 03 (2,01%) amostras apresentaram co-
infecção. Todos os casos descritos ocorreram em animais adultos, a partir de dois anos de 
idade, com maior ocorrência em fêmeas da raça holandesa 119/149 (79,86%). Quanto à 
presença de ectoparasitas, foram observadas moscas hematófagas em todas as 
propriedades e carrapatos em 58/149 (38,92%) animais. Os resultados demonstram uma 
maior ocorrência de A. marginale evidenciando a necessidade dos profissionais buscarem 
estratégias de controle e prevenção, principalmente nas épocas de maior ocorrência dos 
vetores. A confirmação a partir do suporte laboratorial, por esfregaço de sangue corado, 
além de prático e barato, é um método que ajuda os profissionais a identificar a etiologia 
dos casos suspeitos. Além disso, com base nessas informações, podemos promover a 
elaboração de estratégias de prevenção e tratamento com base em técnicas simples e 
rápidas de diagnóstico, focadas em agentes específicos da doença. 
Palavras-chave: Diagnóstico, Hemoparasitas, Anaplasmose, Ectoparasitas 
 
INTRODUCTION 
 
Bovine Babesiosis and Anaplasmosis are 
an important infectious and parasitic 
complex for cattle, especially in southern 
Brazil, an important milk producer 
region. These diseases are high 
morbidity and mortality and generally 
presents a significant decrease in the 
production of meat and milk, besides 
high costs with treatment and animal 
losses (GONÇALVES, 2000; BARROS 
et al., 2005; TRINDADE et al., 2011). 
Babesiosis is caused by the protozoans 
B. bigemina and Babesia bovis and 
Anaplasmosis is caused by rickettsia A. 
marginale, these associated agents cause 
the Bovine Babesiosis and Anaplasmosis 
complex (ALMEIDA et al., 2006; 
GUEDES JÚNIOR et al., 2008; 
AMORIM et al., 2014). The major 
hemoparasites transmitter for cattle is the 
Rhipicephalus (Boophilus) microplus 
tick. In addition, hematophagous flies 
like Stomoxys calcitrans, Haematobia 

irritans and Tabanus spp.), feeders and 
blood transfusion can also act on the 
transmission of A. marginale (SOUZA et 
al., 2000; RADOSTITS et al., 2002; 
AUBRY AND GEALE, 2011). Among 
the clinical signs observed in this 
disease, hyperthermia, anemia, 
prostration, tachycardia, tachypnea, 
icterus and hemoglobinuria are common. 
Neurological signs are restricted to B. 
bovis infected cattle (RADOSTITS et al., 
2002). 
For clinical diagnosis of tick borne 
disease, epidemiological data and 
clinical signs must be taken into account, 
however, it is not definitive. The 
laboratory support is an important tool to 
confirm the etiology of clinical condition 
(RADOSTITS et al., 2002; TRINDADE 
et al., 2011). The necropsy examination 
helps the diagnosis of animals that die 
because of the tick borne disease; 
however, the confirmation is through 
histopathology exam. For the agents 
identification, the diagnostic methods 
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include Giemsa staining, or 
Romanowsky dye, in blood smears or 
tests such as agglutination, complement 
fixation, ELISA, “Western blot”, 
polymerase chain reaction (PCR) and a 
modified technique known as multiplex 
PCR (mPCR) (VIDOTTO & MARANA, 
2001; ZHOU et al., 2016; VIEIRA et al., 
2019). Among the possible diagnosis 
techniques, the agent observation in 
blood smears stained with Romanowsky 
dye is a practical, effective and low-cost 
method besides being possible to be used 
by extensionist professionals 
(TRINDADE et al., 2011). 
The study aimed to establish which 
hemoparasite has a higher occurrence in 
clinically affected cattle in the west 
region of Santa Catarina, which 
concentrates large production of milk 
and meat, composing thousands of 
families income, highlighting the 
importance of this disease in cattle.  
 
MATERIAL AND METHODS 
 
From June 2017 to February 2018, 149 
blood samples from dairy cattle showing 
clinical signs of babesiosis and 
anaplasmosis were investigated in the 
western region of Santa Catarina state. 
For this, clinical veterinarians from the 
region helped with the collection. All 
sampled animals were chosen at random, 
considering all those that showed clinical 
signs compatible with hyperthermia, 
apathy, anemia, icterus and decreased 
milk production, on each property. These 
animals were from small, medium and 
large properties, with semi-intensive and 
intensive breeding systems, located. This 
study was approved by CEUA, by the 
number 29/2017.  
To obtain the epidemiological data, at 
the time of sampling, a form was filled 
out. The objective was to collect 

information about the animal, including 
age, breed, sex and also to observe 
animals that presented ectoparasites such 
as flies and ticks. In addition, data were 
recorded on properties that had 
veterinary assistance. 
Blood samples from clinically affected 
animals were collected with the aid of a 
disposable vacutainer-type needle 
directly from the coccygeal vein in 10 
mL vials containing EDTA as 
anticoagulant. Samples were identified, 
stored and refrigerated until processing. 
Posteriorly, blood smears slides were 
prepared and stained with Romanowsky 
dye (Panótico rápido - Laborclin®), 
according to the manufacturer's 
recommendations. The agents species 
were characterized through the 
morphology analysis in the slides 
evaluation in optical microscope, 
Opticam® (T3.15A), 1000x ocular, with 
immersion oil. The diagnosis was based 
on observation and interpretation of the 
smear according to Hendrix (2006) and 
Stockaham et al. (2011).  
Data analysis was performed using the 
statistical software SAS (SAS, 2015) and 
the variables compared using the Chi-
square test (x2) with a significance level 
of 5% (p = 0.05) using the FREQ 
procedure. 
 
RESULTS 
 
Among the 149 analysed samples in 64 
properties, 78 (52.35%) were positive for 
A. marginale, 04 positive for B. 
bigemina (2.68%) and in 03 samples 
(2.01%) it was possible to identify both 
hemoparasites (B. bigemina and A. 
marginale) in the same animal (Table 1).  
All the evaluated cases included adult 
animals, ranging from two to five years 
old. Considering that were both milk 
producing and meat production 
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properties, the main breeds diagnosed 
with bovine babesiosis and anaplasmosis 
in this study were Holstein cattle with 
119 (79.86%), followed by Jersey 12 
(8.05%), Hereford 12 (8.05%) and 
Nelore 06 (4.03%).  Regarding the 
gender, there was a higher ocurrence of 
positivity in females, 132 (88.59%) 
cases. 
In all researched properties there were 
the presence of hematophagous flies 
(Haematobia irritans) as bovine 
anaplasmosis agents transmitting 
vectors, being more frequent compared 
to ticks presence. Ticks were observed in 
39.59% (59/149) of the sampled animals. 

Of the 74 animals positive for A. 
marginale, in 55.4% (41/74) it was 
possible to correlate with the occurrence 
of tick on the property. In the four 
animals parasitized by B. bigemina, ticks 
were not observed at the time of 
collection, since the pro had recently 
carried out chemical control. The highest 
occurrence of fly and tick infestation was 
observed in the period from October to 
January. 
The clinical signs most frequently 
described in animals were apathy, 
hyperthermia, anemia, decreased milk 
production, tachycardia, and tachypnea. 

 
Table 1 - Occurrence of etiological agents of bovine Babesiosis and Anaplasmosis 

complex in animals presenting the disease compatible clinical signs in the 
Western region of Santa Catarina, Brazil. 

    
DISCUSSION 
 
The bovine Babesiosis and 
Anaplasmosis complex causes direct 
impact on the health and welfare of 
cattle, in addition to economic losses, 
which translates into high costs of 
treatment, prophylaxis, besides affects 
composition or quality of milk 
(PAZINATO et al, 2016) The laboratory 
diagnosis by blood smear is a very 
practical method that assists the 
evaluation of hemoparasites occurrence 
and consequently the control and 
prevention of the disease. The laboratory 

results of this study demonstrated a 
higher occurrence of the A. marginale 
(52.35%) in the blood smear samples. It 
can be explained by the fact that this 
agent is easily transmitted either by the 
tick R. microplus or hematophagous 
insects, as well as blood transfusions 
(KESSLER, 2001).      
Marana et al. (2009) and Carvalho 
(2010) also describe A. marginale as the 
most prevalent agent, although using a 
different diagnostic technique. The large 
number of vectors, as well as the 
favorable climate for its multiplication 
may have contributed to a higher 

Agent Occurrence % 

A. marginale 78   52.35 

B. bigemina 4  2.68 

A. marginale and B. bigemina 3 2.01 

Negatives 64 42.95 

Total 149 100% 
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occurrence of rickettsia, according to 
what was reported by Trindade et al. 
(2001). Marana et al. (2009), that 
characterized the Paraná state as an A. 
marginale enzootic instability region 
after detecting a prevalence of 58.74%. 
The western region of Santa Catarina 
comprises a possible enzootic instability 
area, since animals pass by periods 
without any contact with vectors, which 
is propiciated by the climatic variation. 
The investigation of genus Babesia spp., 
revealed a percentage of 2.68% positive 
samples for B. bigemina. Paula et al. 
(2015), in a similar study, using the same 
technique, identified a higher 
percentage, being 52.5% (21/40) 
positive samples for the genus Babesia 
spp.  This difference can be related to the 
location of the blood collection, which 
was through the puncture of the dorsal 
coccygeal vein that reduced the chances 
of finding B. bovis. This species has 
viscerotropic characteristics and can be 
better observed in imprint smears from 
brain tissue, and may present parasitemia 
as high as 90% of the infected 
erythrocytes. Unlike infected 
erythrocytes in peripheral blood where 
this species is usually found in 
parasitemia below 1% (ALVAREZ et 
al., 2019). 
 Another cause of the low occurrence of 
Babesia spp. and the negative samples 
percentage in this study may be related 
to the parasitemia level and sensitivity of 
performed test. In heavy infestations, 
confirmatory diagnosis can also be done 
through microscopy analyzing Giemsa 
stain blood smears (JAIMES DUENEZ 
et al., 2017). However, in low 
parasitemia cases, only molecular 
diagnostic techniques allow the 
detection of Babesia spp. (CREATED-
FORNELIO, 2007). In addition, the 
reality found in the study area and 

reported by Paula et al. (2015) may be 
related to the antimicrobials and 
babesicides administration. Often, the 
veterinarian is called for assistance only 
in cases of emergency, and the animals 
are treated by the owners, empirically, 
based only on clinical signs. According 
to Souza et al. (2013), when the 
treatment is instituted in the initial phase 
of the disease, the animals can recover 
and this fact can contribute to the 
increase in the number of negative 
samples in the act of collection, 
interfering in the results, generating false 
negatives.  
In Santa Catarina state, Souza et al. 
(2002) determined the prevalence of 
specific antibodies against Babesia spp. 
and identified a higher percentage for the 
species B. bigemina, varying between 
age groups, with 74.02% to 95.12%. 
However, it must be taken into account 
that the techniques used have different 
purposes, while Souza et al. (2002) 
verified the presence of antibodies, 
which does not require high parasitemia, 
this study sought to identify active 
infection in animals. In southern Rio 
Grande do Sul, Almeida et al. (2006), in 
a retrospective study, identified B. bovis 
more frequently (41% of cases) and, 
according to the author, this total may be 
even greater due to the fact that in some 
places where Babesiosis outbreaks 
occurred, the agents have not been 
identified. 
Infections by both agents, which 
characterizes tick borne disease 
complex, were low, being detected in 
only three cases (2.01%). Similarly, low 
prevalence of coinfection was also 
identified by Paula et al. (2015) and 
Almeida et al. (2006) with 04 (10%) and 
21 (9.5%) cases, respectively. Although 
the low occurrence found in the 
clinically affected animals, the 
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possibility of this type of coinfection 
should not be ruled out. 
The occurrence of clinically affected 
animals and parasitized in this study was 
57.04%, and the highest occurrence of 
hemoparasites occurred in the period 
from October to January. In the western 
region of Santa Catarina, at this time of 
year the temperatures are higher and 
consequently climatic conditions favor 
the vectors development.  It is important 
to consider that the southern region of 
Brazil is characterized as enzootic 
instability area, since animals remain 
free of contact with the disease agents in 
a certain period of the year due to low 
temperatures (MARANA et al., 2009). 
Souza et al. (2002) performed a 
serological survey for Babesia sp. in the 
northern plateau of Santa Catarina and 
also defined it as enzootic instability 
region for this agent. The results of this 
research disagree with the results 
reported by Casa (2017) in Lages, Santa 
Catarina, which defined this area as of 
enzootic stability for A. marginale. 
According to the author, at the time of 
samples collection the animals were 
asymptomatic, since the vectors 
circulated in the region, maintaining the 
immunity for A. marginale and the 
animals free from the clinical disease.  
According to Casa (2017), the low 
number of ticks on the animals is a 
predisposing factor to the low 
occurrence of Babesiosis, found in this 
study. It is worth mentioning that the low 
infestation of ticks in the sampled 
animals during the study period is due to 
the fact that were frequently controlled 
by the owners, by using chemical 
carrapaticides. The concern of producers 
to control ticks excessively, assuming 
inadequate management practices is 
often related to outbreaks of Babesiosis 
and Anaplasmosis. This is due to the 

reduction in inoculation rate of Babesia 
spp. and consequent decreased immunity 
of the animals (D'ANDREA et al., 2006).  
The higher occurrence of A. marginale 
may be related to the presence of flies 
and ticks, since there was a correlation of 
55.4% of animals infected with this 
rickettsia that presented ticks 
simultaneously. In conversation with the 
producers, it was possible to perceive 
greater concern with the prophylaxis of 
ticks and a certain neglect in relation to 
the prophylaxis of hematophagous flies. 
This fact can contribute a lot to the 
spread and persistence of A. marginale in 
cattle herds. 
When the influence of the breeds was 
investigated, there was no significant 
difference. The Holstein breed has 
predominance in region, which 
generated a large number of positive 
samples for the disease agents in this 
breed. Marana et al. (2009), investigated 
the seroprevalence of A. marginale in 
cattle in South-Central region of Paraná, 
and also verified that breed did not 
influence the results. Regarding the 
gender, there was a higher positivity in 
females with 132 (88.59%) cases, due to 
most of the properties sampled belong to 
the dairy activity, which is in accordance 
with that verified by Casa (2017), where 
the majority of Anaplasma positivity 
were in females. This result differs from 
that found by Trindade et al. (2011), 
which found no difference in relation to 
gender. 
Based on data, it can be stated that most 
of the sampled properties do not have 
veterinary assistance. This situation was 
also observed in the study by Paula et al. 
(2015) in which animals are treated by 
producers with drugs according to 
clinical signs. Therefore, it is likely the 
use of medication by the producers may 
have influenced the negative samples 
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result to the agents. In practice, it is very 
common to observe veterinarian 
establishes the field treatment based only 
on the clinical signs observed in the 
animal, without aid of laboratory 
diagnosis and without considering which 
agent is involved specifically. This was 
reported by Souza (2011), who verified 
the occurrence of deaths suggestive of 
the disease, but without definitive 
diagnosis. Most established treatment 
protocols include the use of 
antimicrobials, oxytetracyclines and/or 
enrofloxacin, associated with 
babesicides as diaminezene aceturate. 
Almeida et al. (2006) commented that in 
the occurrence of outbreaks with 
mortality, only the animals' blood was 
collected and sent for diagnosis, since 
clinical signs are easily identified by 
professionals and laypeople working in 
the field. 
The use of complementary diagnostic 
tools is not always possible due to the 
need to institute an immediate treatment 
for animals. However, the blood smear 
and agent observation through 
microscopic is a fast, practical and 
inexpensive alternative that veterinarians 
can use. Although this method is useful 
only for the detection of infected 
erythrocytes during the acute phase of 
the disease and with the high number of 
parasites present in circulating blood 
(ALVAREZ et al., 2019), this tool 
allows the clinician to institute specific 
treatment for the causative agent of 
disease, avoiding excessive spending, 
and excluding other differential 
diagnoses. 
 
CONCLUSION 
 
Thus, the laboratory results showed a 
higher occurrence of the A.marginale in 
clinically affected cattle in the west 

region of Santa Catarina. In addition, the 
higher occurrence of A. marginale may 
be related to the presence of flies and 
ticks.  
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