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RESUMO: Objetivando determinar a prevalência de anticorpos 
anti-Trypanosoma vivax e os possíveis fatores de risco associados à 
infecção em bovinos no estado do Rio Grande do Norte, nordeste 
do Brasil, o trabalho consistiu em um estudo epidemiológico trans-
versal, com amostragem não probabilística por conveniência, no qual 
foram analisadas, por meio da reação de imunofluorescência indireta, 
467 amostras de soro sanguíneo de bovinos. Das amostras testadas, 
42 foram reagentes para anticorpos IgG anti-Trypanosoma vivax, o que 
correspondeu à prevalência de 9,0%. Os fatores de risco que influen-
ciaram a ocorrência da tripanossomose foram: exploração com fina-
lidade do tipo leite, criação de bovinos de raça europeia, categoria 
animal vaca em lactação, aquisição de animais, forrageamento das 
margens de açudes e rios, além da presença de vetores mecânicos. 
A alta prevalência encontrada em animais de corte (59,5%), fêmeas 
(95,2%), raça europeia (88,1%), vacas em lactação (85,7%), pasta-
gem a margens de açudes e rios (95,2%), além da presença de vetores 
mecânicos (81%) e aquisição de animais (88,1%), indica a expansão 
da tripanossomose no semiárido do Nordeste, e as informações obti-
das poderão esclarecer os fatores epidemiológicos que determinam a 
ocorrência da tripanossomose por T. vivax na região.

PALAVRAS-CHAVE: epidemiologia; fatores de risco; nordeste 
do Brasil; soro prevalência; tripanossomose. 

ABSTRACT: The objective of this study was to determine 
the prevalence of anti Trypanosoma vivax antibodies and the 
possible risk factors associated with the infection in cattle in Rio 
Grande do Norte, Northeastern Brazil, through a cross-sectional 
epidemiological study, with non-probabilistic convenience 
sampling. A total of 467 cattle’s serum samples were analyzed 
by indirect immunofluorescence. Forty-two samples tested 
positive for Trypanosoma vivax IgG antibodies, corresponding 
to the prevalence of 9%. Risk factors influencing the occurrence 
of trypanosomiasis were milk exploration, raising of European 
breeds, productivity category: lactation cow, purchase of new 
cattle, foraging habits near ponds and rivers, and the presence of 
mechanical vectors. So, high prevalence in beef animals (59.5%), 
females (95.2%), European breed (88.1%), lactating cows 
(85.7%), pasture at banks of dams and rivers (95.2%), in addition 
to the presence of mechanical vectors (81%) and acquisition of 
animals (88.1%), indicates the expansion of trypanosomiasis in 
Northeastern semi-arid region, and the information obtained may 
explain the epidemiological factors that determine the occurrence 
of trypanosomiasis by T. vivax in this region.

KEYWORDS: epidemiology; risk factors; northeast Brazil; 
serum prevalence; trypanosomosis.
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INTRODUCTION

Trypanosoma vivax is a pathogenic hemoparasite that has a neg-
ative impact on the health and productivity of domestic rumi-
nants in African countries, especially in regions occupied by the 
biological vector, the tsetse fly (ADAMS et al., 2010; BITTAR 
et al., 2015). Adaptation by mechanical transmission through 
hematophagous dipterans such as Stomoxys spp. and Tabanus 
spp., associated to the displacement of animals from endemic 
to non-endemic regions, has contributed to the expansion of 
T. vivax to other regions of the world, such as South America, 
Central America and the Caribbean (SILVA et al., 2002).

Trypanosomiasis by T. vivax presents different epidemiolog-
ical situations in several regions of Brazil. The Northern region 
and the Mato Grosso Pantanal can be considered as enzootic 
stability for trypanosomiasis (GUERRA et al., 2013). Due to 
the abundance of mechanical vectors, most of the year, the ani-
mals develop active immunity. Therefore, the disease becomes 
benign, infected animals are asymptomatic, and morbidity 
and mortality decrease significantly (DESQUESNES, 2004).

In non-endemic regions, such as the semi-arid Northeast 
of Brazil, as a consequence of prolonged periods of drought 
and high temperatures, it becomes an unfavorable environ-
ment for the development of vectors, causing non-exposure 
of the animals and, therefore, do not develop active immu-
nity. However, outbreaks occur more frequently during the 
rainy season, when there is the increase in the vector popu-
lation (BATISTA et al., 2011; RODRIGUES et al., 2013).

In recent studies that reported outbreaks of T. vivax infec-
tion in the Brazilian semi-arid region, the parasite showed high 
pathogenicity. The disease was characterized by high morbidity 
and mortality, decrease in milk production, perinatal mortality 
and reproductive disorders characterized by abortion, recurrence 
of birth, birth of stillborn infants, weak offspring and temporary 
or permanent anestrous (BATISTA et al., 2008).

Despite frequent reports on the occurrence of trypanosomiasis 
outbreaks in Brazil, factors related to host, environment and animal 
management, which favor the occurrence and severity of the infection, 

are still little known. Thus, the present work was structured aiming 
to determine the prevalence of trypanosomosis by T. vivax.

MATERIALS AND METHODS

The Mossoró microregion belongs to the West Potiguar mesor-
region of the state of Rio Grande do Norte, divided into six cit-
ies: Areia Branca, Barauna, Serra do Mel, Mossoró, Tibau and 
Grossos. The climate of the study area is of the semi-arid hot 
tropical type, falling into the Köppen-Geiger climate classifica-
tion as semi-arid climate or steppe climate (BSw H), with the 
annual average temperature of 27ºC, relative humidity of 50% 
and annual average rainfall of 500 mm, with two defined seasons 
in the year: a rainy one from three to five months, denominated 
regionally of winter (February to May) and a long dry season, 
called summer, that lasts from seven to nine months (June to 
January) (CARMO FILHO et al., 1987).

Agriculture is the main economic activity of these cities, 
with emphasis on cattle, goats and sheep, managed in an exten-
sive breeding system, in native pastures. Due to this context, 
the research has epidemiological and cross-sectional character, 
with non-probabilistic sampling for convenience. Sample size was 
calculated according to THRUSFIELD (2004) recommendations. 
The number of animals in the cities studied was 30,922 (IBGE, 
2012), considering an unknown prevalence, estimated at 50%, 
with 95% confidence level and a statistical error of 5%, so a mini-
mum total sample was determined of 384 animals. Thus, 467 ani-
mals were surveyed, distributed in 18 properties (Fig. 1).

For the survey of the risk factors, the following variables were 
considered as possible risk factors: the purpose of the explora-
tion (milk or cut), sex, race — animal (lactating cow, dry cows, 
steers, calves) —, foraging of the banks of dams and rivers (yes or 
no), presence of vector insects (yes or no), acquisition of animals 
(yes or no), and shared use of syringes and needles (yes or no).

Blood collection was performed from July to September 
2013 and January to May 2014 by means of external jugular 

Figure 1. Map of Brazil highlighting the state of Rio Grande do Norte and enlargement of the cities where 467 animals were 
surveyed, distributed in 18 properties.
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vein puncture using 5 mL disposable syringes containing 5,000 
IU.mL-1 sodium heparin as anticoagulant, with posterior obtain-
ing the serum and storage at -20ºC until the serology was per-
formed. The sera were serially diluted in the proportions of 1:10, 
1:20, 1:40, 1:80, 1:160, 1:320, 1:640, 1:1,280 in 0.15 phos-
phate buffered saline (pH 7.2) two times as a reaction screen, 
and tested for anti-Trypanosoma vivax IgG antibodies using flu-
orescein isothiocyanate-labeled anti-bovine fluorescent conju-
gate (Sigma, St. Louis, MO, USA), as described by the method 
of SILVA et al. (2002).

The positive samples were further diluted until the fluo-
rescence was observed. Titers with fluorescence ≥ 1:80 were 
considered positive, since, in this proportion, more than half of 
the observed field presents trypanosomes fluorescing, according 
to the standardization of the conjugate. Bovine sera infected 
with T. vivax as a positive control and as negative 0.15 M 
phosphate buffered saline (pH 7.2) were applied to each slide.

The data were entered in spreadsheet and transferred to the 
statistical software Statistical Package for the Social Sciences (SPSS) 
21.0, and later codified for analysis. The associations of the variables 
with the seropositivity to T. vivax were determined using the chi-
square test (χ2) and Fisher’s exact test. The latter was used when the 
values presented an expected frequency of less than 5. Odds ratio 
(OR) and 95% confidence intervals (CI) were also obtained.

A logistic regression model was developed to study simulta-
neously, including factors that may be involved in the prevalence 
of T. vivax infection in cattle. The analysis was composed of vari-
ables that had a value of p<0.20 and some that did not present 
significant differences, but which were considered important as 
associated factors for infection. Logistic models were excluded, 
as well as those ones with high amplitude confidence inter-
vals in the odds ratio estimates and the ones with collinearities. 
Thus, the analysis was composed for the final model, variables 
with significance level of p<0.10, which were again evaluated by 
the complete method of successive removal of the variables. At this 
stage, the significance level of p<0.05 was used. As a measure of 
logistic regression fit, the Hosmer-Lemeshow test was used, in 
which p≥0.05 indicates that the model is adjusted.

This study was carried out under the approval of the Ethical 
Committee on the Use of Animals (CEUA) of the Universidade 
Federal Rural do Semi-Árido (UFERSA), under Opinion 
no. 41/2011, respecting all the ethical precepts of animal protection.

RESULTS

Among the 467 animals examined, 42 were reagents for 
anti-Trypanosoma vivax IgG antibodies, which corresponded 
to the prevalence of 9%.

The variable purpose of exploration, related to the properties, 
was associated with the occurrence of trypanosomiasis, and the 
milk type offered a higher risk for seropositivity, when compared 

to the type of harvesting. Regarding the information on the 
herds, the variables that contributed to the increase of seropos-
itivity were: European breed, lactating cows and mixed breed-
ing of goats, sheep and horses. The variables foraging the banks 
of dams and rivers, the presence of mechanical vectors and the 
acquisition of animals also contributed to the increase of sero-
positivity. The use of disposable needles and syringes offered 
less risk to trypanosomosis seropositivity (Table 1).

According to the multivariate analysis, when the Hosmer-
Lemeshow test was applied, the variables foraging of banks of 
dams and rivers and presence of mechanical vectors continued to 
influence the occurrence of the infection and persisted significantly 
associated (p<0.001) with seropositivity for T. vivax (Table 2).

DISCUSSION

Analyzing the result found, the prevalence of 9% of infected 
animals indicates the expansion of the disease, as evidenced by 
LINHARES et al. (2006), and suggests that trypanosomiasis 
can cover large proportions, since it is the first serological sur-
vey for the detection of T. vivax antibodies in cattle in the state 
of Rio Grande do Norte. Although reports of the occurrence of 
trypanosomiasis outbreaks in Brazil are increasing, there are few 
studies that estimate its prevalence, based on planned samplings. 
Most reports relate to isolated outbreaks, in which T. vivax acutely 
affects cattle, manifested by high parasitemia associated with clin-
ical signs such as fever, anorexia, weight loss, sudden drop in milk 
production, abortion, and perinatal mortality. However, in the 
Northeast region of Brazil, the work carried out by GUERRA 
et al. (2013) in cattle from herds of the municipalities of the state 
of Pernambuco found the prevalence of 13.93% (286/2053) of 
seropositive animals in the indirect immunofluorescence reaction.

The diagnosis of trypanosomes in the face of epidemiolog-
ical data and suggestive clinical manifestations should take into 
account, besides the sensitivity and specificity characteristics 
of the technique used, its adequacy to different stages of the 
disease. Thus, in the chronic phase of the disease, the direct 
observation techniques demonstrate low sensitivity, and the 
laboratory diagnosis is based on immunological methods. 
Serological tests are especially indicated in epidemiological 
surveys when there is subclinical infection in herds (EISLER 
et al., 1998). Among the serological tests, indirect immuno-
fluorescence reaction is the most indicated, because the sensi-
tivity and specificity values approximate, respectively, 85.7 and 
100%, thus obtaining the calculation of true prevalence of spe-
cific IgG antibodies against T. vivax (BARBIERI et al., 2016).

According to the statistical analysis, the variable related to the 
properties that presented association with the occurrence of trypano-
somosis was the type of exploration, and the milk type offered more 
risk (OR: 0.246; 95%CI 0.126–0.48) for the positivity, when 
compared to the cut type exploration. As can be seen in Table 1, 
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this result can be attributed to the intensive system with animals 
of breeds of European origin and high production that the milk-
based system uses, since in the present study a higher occurrence of 
the infection in European breeds (88.1%) than in zebuine breeds 
(11.9%). On this fact, VALENTE et al. (2012) state that cows of 
races of European origin, especially when under tropical climates 
and high production conditions, are more metabolically required 
and therefore more sensitive to various diseases.

In this context, the study also revealed that the lactating cow 
animal category was another risk factor for T. vivax infection, 
suggesting that it is more susceptible. It is widely accepted the 
existence of antagonism between milk production and the inci-
dence of diseases (ROGERS; BANOS; SANDER-NIELSEN, 
1999; ABDEL-AZIM et al., 2005). In the lactating cow’s body, 
a series of important endocrine, metabolic and nutritional 
changes occurs that predispose to stress, immunodepression 
and disease (CASTRO et al., 2009).

The acquisition and introduction of animals in the prop-
erties from surrounding microregions with T. vivax outbreak 
history in this study was considered a risk factor for trypano-
somiasis. This was also important epidemiological information 
observed by BATISTA et al. (2007) in outbreaks of T. vivax 

Variable
T. vivax (%)

OR 95%CI p-value
Positive Negative

Purpose of exploration
Cut 25 (59.5) 364 0.246

00.126–00.483 < 0.0010*
Milk 17 (40.5) 061 1.000

Sex
Female 40 (95.2) 370 2.970
Male 02 (4.8) 055 1.000 00.699–12.650 0.1220

Breed 
European 37 (88.1) 312 2.680

01.028–06.990 0.0400*
Zebuine 05 (11.9) 113 1.000

Animal category
Dry cow 01 (2.4) 015 1.80 00.152–021.240 0.5352
Lactating cow 36 (85.7) 227 4.28 000.999–018.340 0.0380*
Steers 03 (7.1) 069 1.17 000.189–007.280 1.0000
Calves 02 (4.8) 054 1

Foraging the banks of dams and rivers
Yes 40 (95.2) 209 20.67

004.933–086.616 < 0.0010*
No 2 (4.8) 216 1

Presence of insect vectors
Yes 34 (81.0) 181 5.72

002.590–012.672 < 0.0010*
No 8 (19.0) 244 1

Acquisition of animals
Yes 37 (88.1) 175 6.21

002.381–016.230 < 0.0010*
No 5 (11.9) 147 1

Use of disposable needles and syringes
Yes 0 (0.0) 157 -

- < 0.0010*
No 42 (100) 268 1

Table 1. Results of analyses of risk factors associated or not with T. vivax infection in cattle in the Mossoró/RN microregion, 2013, 
with the respective odds ratio (OR), confidence interval (CI) and statistical significance.

*Statistical significance (p < 0.05).

Variable OR 
Adjust. 95%CI p-value

Foraging 
near weir

14,665 03.448–62.384 < 0.001

Presence of 
insect vectors

03,457 01.527–07.825 0.003

Table 2. Variables that remained in the final multivariate 
analysis model for T. vivax trypanosomiasis in cattle in the 
Mossoró/RN microregion, 2013.  

OR Adjust.: odds ratio adjusted; 95%CI: 95% confidence interval.

trypanosomiasis in cattle in the interior of Paraíba. On this 
occasion, it was verified that the occurrence of the outbreak 
coincided with the introduction of animals from farms in the 
herd, besides the practice of renting pastures. These authors sug-
gest that the semi-arid Northeast, due to prolonged periods of 
droughts and high temperatures, that do not favor the develop-
ment of vectors during most of the year, is a region of enzootic 
instability for trypanosomiasis. Thus, outbreaks are caused by 
epidemiological factors that favor the occurrence of the disease, 
such as the presence of an abundant population of vectors in 
the rainy season and the introduction of animals from sites that 
have an unknown health history in a herd free of the disease.
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The use of disposable syringes proved to be a protective 
factor. Otherwise, the non-use of syringes in vaccination and 
the application of drugs may serve as an important route of 
transmission of T. vivax in domestic ruminants, since try-
panosomiasis is a hemoparasitary disease whose wide geo-
graphic distribution has been attributed to the transmission 
mechanics. Thus, in addition to mechanical transmission by 
hematophagous dipterans of trypomastigote forms, it may 
still occur by iatrogenic way, through the misuse of needles 
contaminated with infected blood in several animals, during 
drug application or in vaccinations (JONES; DÁVILA 2001).

The present study evidenced the association of seropos-
itivity to T. vivax with the presence of vector insects, such as 
tabanids and Stomoxys sp., which, as observed, during the 
period in which the serological diagnosis of trypanosomiasis 
was carried out, these vectors were maintained at high-den-
sity population (Table 1). Among the authors investigating 
trypanosomiasis in cattle caused by T. vivax in Latin America, 
it can be seen that the occurrence of the outbreaks coincides 
with the increase in the density of flocks and flies of the sta-
bles, occurring during the rainy season (OTTE; ABUABARA, 
1991; SILVA et al., 1996; BATISTA et al., 2012).

The results pointed to the act of foraging of the animals on the 
banks of dams and rivers, influencing the occurrence of bovine try-
panosomiasis. A higher frequency of seropositive animals (95.2%) 
was observed in grazing animals at the banks of dams and rivers, 

against 4.8% of seronegatives for cattle that did not graze at the 
banks of dams and rivers. This may be related to the fact that in 
these areas the humidity and temperature conditions are especially 
favorable to the development of forage plants and to the prolifer-
ation of hematophagous insects vectors of the disease. Thus, it is 
frequently concentrated in a large number of animals for grazing, 
which may facilitate the interaction of vector insects with animals 
and provide more favorable conditions to the transmission of T. 
vivax. In the meantime, the epidemiological investigation described 
by OTTE; ABUABARA (1991) discloses that tabanids are capable 
of transmitting T. vivax when blood repayment in an animal with 
high parasitemia is discontinued, followed by feeding into another 
healthy animal for up to 10 minutes.

CONCLUSION

This is the first report of the occurrence of anti-Trypanosoma 
vivax antibodies in cattle in the state of Rio Grande do Norte. 
The variables dairy farming, breeding of European origin, 
lactating cow, foraging at river banks and dams, besides the 
presence of mechanical vectors, were considered risk factors 
associated with the infection. This information may clarify 
the epidemiological factors that determine the occurrence of 
T. vivax trypanosomiasis in the semi-arid region.
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