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Abstract

In Brazil, Trypanosoma vivax is present in several states. The disease is endemic in Pantanal and Minas 
Gerais. In Paraná there is still no report of the parasite, but due to the state borders with Mato Grosso 
do Sul, São Paulo, Paraguay and Argentina, it is believed that the protozoan circulates in the region 
without diagnosis. The objective of this study was to investigate the prevalence of T. vivax in dairy 
cattle in the western region of Paraná. For this purpose, 600 blood samples and 400 serum samples were 
collected from dairy cattle, distributed in 60 and 40 properties, respectively. While buffy coat smears 
were performed on blood samples, serum samples were used in Indirect Immunofluorescence Reaction. 
All samples, in both techniques, presented negative results for T. vivax. These results indicate that the 
studied hemoprotozoan is not circulating among the cattle in the western region of Paraná. However, 
future work evolving beef cattle must be carried out and preventive measures should be adopted in order 
to avoid the entry of the parasite in the State of Paraná.
Key words: IFAT. Buffy coat. Hemoprotozoan. Smear. Trypanosomiasis.

Resumo

No Brasil o Trypanosoma vivax está presente em diversos Estados. No Pantanal e em Minas Gerais a 
doença é endêmica. No Paraná ainda não há relato do parasito, porém como o Estado possui fronteiras 
com Mato Grosso do Sul, São Paulo, Paraguai e Argentina acredita-se que o protozoário circula na 
região sem diagnóstico. O objetivo desse trabalho foi pesquisar a prevalência do T. vivax em bovinos 
leiteiros da região Oeste do Paraná, sendo esse o primeiro estudo com o protozoário no Estado. Para isso, 
foram coletadas 600 amostras de sangue total e 400 amostras de soro sanguíneo de bovinos leiteiros, 
distribuídos em 60 e 40 propriedades, respectivamente. Foi realizado esfregaço de papa leucocitária das 
amostras de sangue e Reação de Imunofluorescência Indireta das amostras de soro. Todas as amostras, 
em ambas as técnicas, apresentaram resultado negativo para o T. vivax. Esses resultados indicam que o 
hemoprotozoário pesquisado não está circulando entre os bovinos de leite da região Oeste do Paraná. 
Porém, novos trabalhos com bovinos de corte devem ser realizados e medidas preventivas devem ser 
adotadas para evitar a entrada do parasito no Estado do Paraná. 
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Trypanosoma vivax is a flagellate hemoprotozoon 
that infects mainly cattle, in which it causes severe 
anemic conditions and abortion. In addition to 
infecting cattle, it may also infect small ruminants, 
horses and wild animals (DAGNACHEW; BEZIE, 
2015). 

In Brazil, the presence of this protozoan has 
been reported in several states. The Pantanal region 
in the state of Mato Grosso do Sul and the states 
of Minas Gerais and São Paulo are the locations of 
the largest numbers of cases of disease caused by 
T. vivax (MARTINS et al., 2008; CADIOLI et al., 
2012; BARBIERI et al., 2016). 

The state of Paraná is located in the southern 
region of Brazil, with borders with three states 
(Santa Catarina, São Paulo and Mato Grosso do 
Sul) and two countries (Paraguay and Argentina). 
It is the third largest milk producer in Brazil, only 
behind the states of Minas Gerais and Rio Grande 
do Sul. In addition to milk production, it also has 
major production of beef cattle and is in ninth place 
in the national ranking (IBGE, 2016). So far, no 
cases of trypanosomiasis in cattle in Paraná have 
been recorded, maybe through lack of laboratory 
diagnoses. However, large-scale transport of 
animals take place, especially from Mato Grosso 
do Sul to Paraná, and it can be supposed that the 
disease does occur. 

Therefore, the present study was the first to 
investigate the occurrence of T. vivax in dairy cattle 
sampled in the state of Paraná.

This study was approved by the Ethics Committee 
for Animal Use of the Federal University of Paraná, 
Palotina sector, under protocol number 50/2014.

The western region is the main dairy producer 
in the state of Paraná, with the cities of Marechal 
Cândido Rondon, Toledo and Cascavel being the 
largest producers in the region, and ranked among 
the 15 cities with the largest milk production in the 
country (IBGE, 2016). In addition to the importance 
of milk production, the region is close to the border 
of two countries, Argentina and Paraguay, and one 
state, Mato Grosso do Sul, so this region was chosen 
for the study of T. vivax prevalence.

The sample size was defined through calculations 
using the EpiInfo software (version 7.2.0.1), taking 
the expected prevalence to be 50% and expected 
maximum error 6%, with a 95% confidence interval 
and design effect (DEFF) of 1.5. This showed that 
the minimum number of samples to be collected 
was 400. Therefore, 400 animals were used for 
serological tests and 600 for evaluation of buffy 
coat smears. These animals were on farms in four 
municipalities in the western region of Paraná: 
Cascavel, Marechal Cândido Rondon, Palotina and 
Toledo (Figure 1).

Figure 1. Cities where blood samples from dairy cows were collected for Trypanosoma vivax exams.

 
Source: Wikipedia (2017).
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These farms were selected randomly and ranged 
in size from small to large-scale producers. It was 
stipulated that samples should be collected from 10 

animals on each farm and, thus, samples were taken 
from 60 farms for evaluation of buffy coat smears 
and from 40 for serological tests (Table 1). 

Table 1. Distribution of farms and animals sampled in different municipalities in the western region of Paraná, Brazil.

Municipality
Buffy coat smears Serological tests

No. of farms sampled No. of animals 
sampled

No. of farms sampled No. of animals 
sampled

Cascavel
Toledo
M. C. Rondon
Palotina

18
19
17
6

180
190
170
60

18
9
7
6

180
90
70
60

Total 60 600 40 400

The blood samples thus collected were then 
sent to parasitic diseases laboratories at the Federal 
University of Paraná and the Federal University 
of Minas Gerais, for evaluation of the buffy coat 
smears and serological tests, respectively, to be 
performed.

To find the antigen, the Buffy Coat was 
extracted, a term for the leucoplatelet layer, because 
after the centrifugation, the protozoan, by density 
difference, is close to this layer. For this purpose, 
the blood was centrifuged with anticoagulant at 
1500rpm for 10min, then it was possible to observe 
the formation of three layers, one containing the red 
blood cells, the other the leukocytes and platelets, 
and the last one consisted of plasma. The whole 
plasma was then removed (surface layer) and a 
drop of the buffy coat was placed on a slide and 
squashed by a micropipette. The slide was dried 
at room temperature and stained with Panopticus 
(Laborclin), the reading was performed under an 
optical microscope in a 1000-times increase.

The serological method performed for Indirect 
Fluorescent Antibody Test (IFAT). Serum samples 
were diluted with 1:80 ratio PBS (saline phosphate 
buffer), followed by 20μL addition to each pool 
of immunofluorescence slide and incubated for 30 

minutes at 37ºC in a humid chamber, followed by 5 
min washing with PBS and distilled water, the slide 
was dried and then 20 μL conjugated anti-bovine 
IgG labeled with fluorescein isothiocyanate (Sigma) 
diluted 1:200 with Evans Blue (1:50 in PBS Tween) 
was added and incubated for 30 min at 37°C. The 
washings were then performed again as described 
above and the slide dried. Thereafter, a coverslip 
was placed with two drops of buffered glycerin 
and read under an epifluorescence microscope at a 
400-times increase. Samples with total fluorescence 
at dilutions ≥ 1:80 are considered positive (GARCIA 
et al., 2006).

From buffy coat smear analysis on 600 samples 
and serological tests on 400 serum samples from 
dairy cattle in the western region of Paraná, it was 
found that all the samples presented negative results 
for both evaluations that were used. This result 
demonstrates that T. vivax is not circulating among 
dairy cattle in this studied region. 

The Buffy Coat technique, because it is a 
parasitological method, has a lower sensitivity 
when compared to IFAT, but this is used to detect 
the antigen in the acute phase of the disease, in 
which the IFAT for IgG detection has a lower 
sensitivity, increasing in the chronic phase of the 
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disease (DAGNACHEW; BEZIE, 2015). Therefore, 
although the first technique being less sensitive, 
they complete each other to increase the sensitivity 
of the diagnosis and avoid a greater number of false 
negatives, considering the stage of the disease in 
which it is, acute or chronic.

T. vivax affects greater numbers of dairy cattle 
(mainly females) than beef cattle. His occurs 
mostly through iatrogenic transmission, in which 
humans interfere with and influence transmission 
of this protozoon. Use of injectable oxytocin during 
milking is one of the main factors responsible 
for its dissemination, because of use of infected 
needles and syringes (CIEP, 2016). Nonetheless, 
this hemoprotozoon may also affect beef cattle, 
and this has already been reported from several 
states (MARTINS et al., 2008). Therefore, studies 
investigating this parasite in beef cattle in Paraná 
should also be conducted, given that there is greater 
volume of transportation between states for beef 
cattle than for dairy cattle. 

Cases of trypanosomiasis in cattle have now 
been reported from several states in Brazil, 
especially in the northern, northeastern, central-
western and southeastern regions (GUEDES et 
al., 2008; CADIOLI et al., 2012; COSTA et al., 
2013; BARBIERI et al., 2016). In the states of 
Paraná and Santa Catarina there are still no reports 
of this parasite, but the disease has the capacity to 
reach these regions rapidly, particularly through 
transportation of animals between states, which 
takes place frequently.

In addition to transportation of animals, 
hematophagous insects such as Tabanidae and 
Stomoxys calcitrans are among the main agents 
responsible for transmission of T. vivax. These 
insects are distributed throughout the state of 
Paraná, and also in neighboring states. Their rate of 
occurrence increases significantly in the summer, 
because of climatic conditions that favor their 
reproduction (BIRHANU et al., 2015; TURCATEL 
et al., 2007).

One of the main problems regarding 
trypanosomiasis in Paraná is that it is an exotic 
disease in this state. Therefore, its impact may 
reach large proportions, and this is a matter of 
concern among veterinarians and livestock-rearers, 
especially because it leads to major decline in 
production and loss of many animals (PAIVA et 
al., 2000; CARVALHO et al., 2008). In 1999, the 
losses in the Brazilian Pantanal region caused by 
this parasite reached 190 million dollars (SEIDL et 
al., 1999).

To avoid entry of this protozoon into this region 
of Paraná, disease prevention and control measures 
need to be implemented. Thus, transportation of 
suspect animals or animals from regions where the 
disease is endemic (such as the Pantanal) should be 
avoided. Control measures against hematophagous 
insects need to be implemented, especially in the 
summer, when the numbers of insects increase. 
Sterile disposable needles should be used and reuse 
should be avoided, both for blood collection and for 
vaccination and medication of the animals (SILVA, 
2006; ZAPATA et al., 2009; HURTADO et al., 
2016). 

Furthermore, correct early diagnosing of the 
disease is important for avoiding widespread 
dissemination of the protozoon within and between 
herds. Adequate treatment for the animals affected 
needs to be implemented, because untreated animals 
may become asymptomatic clinical carriers of the 
disease, which would facilitate dissemination even 
more (HURTADO et al., 2016). 

The protozoon T. vivax was not found in the 
dairy cattle of the western region of Paraná that 
were evaluated in this survey, through either of the 
two different diagnostic methods used: the indirect 
immunofluorescence reaction or the direct buffy 
coat smear evaluation, techniques used for disease 
detection in chronic and acute stages respectively. 

Since there continues to be no presence of this 
protozoon in this region, preventive measures 
should be implemented throughout the region 
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in order to avoid entry of T. vivax and diminish 
the losses if entry were to occur, as well as new 
studies must be carried out to verify the presence or 
absence of the parasite in other regions of the State, 
both in dairy and beef cattle. As well as the use of 
more sensitive techniques can be used, such as PCR 
(Polymerase Chain Reaction) and LAMP (Loop-
mediated Isothermal Amplification).
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