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Trypanosomiasis is a disease caused by pathogenic protozoa 
of the genus Trypanosoma, being Trypanosoma vivax the most 
important etiological agent for cattle [2]. This parasite is mor-
phologically characterized by presenting a sickle shape, obtuse 
posterior extremity, undulating membrane, central large nucle-
us, terminal kinetoplast and free flagellum [17]. It is widely 
distributed and economically important in African countries, 
especially in regions where its biological vector occurs, the tse-
tse fly [6]. The adaptation to mechanical transmission by Ta-
banidae and Stomoxys sp. allowed expanding T. vivax to Central 
and South America [2].

Trypanosomiasis has played an important role as a cause of 
acute anemia, weight loss, decreased milk production, and 
other clinical signs that may lead to the death of cattle in some 
Brazilian regions. Some risk factors contribute to the infection 
and transmission of the agent to cattle by vectors, such as the 
grouping of animals from different properties in resting places 

during long trips [16] and increase in the population of horse-
fly (Tabanus sp.) and stable flies (Stomoxys calcitrans), predispos-
ing to the occurrence of outbreaks [2]. The aim of the present 
study was to demonstrate the expansion of T. vivax infection in 
Minas Gerais, Brazil and describe the clinicopathological find-
ings of trypanosomiasis in cattle.

The epizootic of trypanosomiasis in cattle occurred from 
2016 to 2017 in Minas Gerais in mesoregions located at latitude 
(17˚45́ 36́  ́S to 22˚46́ 10́  ́S) and longitude (47˚16́ 59́  ́W 
43˚31́ 13́  ́W) (Table 1; Fig. 1). Thirty dairy farms with suspected 
trypanosomiasis were visited, and epidemiological and clinical 
data obtained from veterinarians and owners (Tables 1, 2).

Blood samples from sick and healthy cattle were collected 
using a vacutainer tube with EDTA as anticoagulant, from the 
median caudal, jugular or superficial epigastric vein of 25 to 
100% of the animals per dairy farm. Blood samples were 
checked for the presence of trypanosomes by blood smears 
and were stored in 1.5 ml microtubes at -20˚C for molecular 
analysis. Three cows were necropsied (dairy farms A, H, and I) and 
fragments of central nervous system (CNS), heart, lung, lymph 
nodes, liver, spleen, kidney, intestines, uterus, forestomachs were 
fixed in 10% formaldehyde, paraffin embedded, cut to 3 μm 
and stained with hematoxylin and eosin (HE). Spleen, liver, 
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Abstract: Trypanosomiasis is caused by a pathogenic protozoan of the genus Trypanosoma, being Trypanosoma vivax 
the most important agent for cattle. The aim of the present study was to demonstrate the expansion of T. vivax infection 
in different mesoregions of Minas Gerais, Brazil, and describe the clinicopathological findings of trypanosomiasis in cattle. 
The diagnosis was based on visualization of the parasite in blood smears and DNA detection of T. vivax in the blood of 
live cows and tissues of necropsied animals by the polymerase chain reaction (PCR). Thirty suspected herds were tested, 
of which 11 were positive for T. vivax. The most frequent clinical signs were anemia, apathy, drop in milk production, 
weight loss, reproductive disorders, and nervous signs. Concomitant diseases, such as malignant edema, pneumonia and 
increased cases of mastitis were associated with T. vivax infection. Three cows were necropsied and the most significant 
findings were low body condition score, pale mucous and spleen with white pulp hyperplasia. The results demonstrated 
the expansion of T. vivax infection in Minas Gerais, that PCR-associated blood smears are promising for diagnosis, and 
that other diseases often occur concomitantly to T. vivax infection in regions with trypanosomiasis in cattle.
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kidney, CNS, heart, lung and blood were collected and stored 
at -20˚C for molecular tests. Trypanocidal treatment (1 ml for 
20 kg body weight intramuscularly, repeated 4 months after 
the first application), was recommended in all farms.

DNA from blood and tissues were extracted with a commer-
cial kit (Blood & Tissue DNA Mini Kit, Meep Bioscience, Shen-
zhen, China) according to the manufacturer's instructions. De-
tection of T. vivax was performed using specific primers for the 
parasite, Tvi2 (forward: 5́  GCC ATC GCC AAG TAC CTC GCC 
GA 3́ ) and DTO156 (reverse: 5́  TTA GAA TTC CCA GGA GTT 
CTT GAT GAT CCA GTA 3́ ), which amplifies 177 base pairs 
(bp), as previously described [5]. Blood samples of T. vivax 
free-cattle were used as negative control and ultrapure Milli-Q 

water as blank control. The positive control was obtained from 
cows with a high parasitic load in blood smears and con-
firmed by DNA sequencing. Reactions were performed on a 
thermal cycler (Applied BiosystemsVeriti 96-Well Thermal Cy-
cler, Applied Biosystems, Foster City, California, USA) accord-
ing to the following protocol: denaturation at 94˚C for 5 min; 
35 cycles at 94˚C for 1 min, annealing at 56˚C for 1 min, exten-
sion at 72˚C for 1 min and final extension at 72˚C for 10 min. 
The PCR product was separated and the band size was identified 
with a standard molecular weight marker (Ladder, Sigma® 50 pb 
500 μl). A new PCR was performed on 5 properties after try-
panocidal treatment to test its effectiveness. Sequencing was 
performed by the enzymatic method [11], using ABI 3730 
equipment, with 50 cm capillary. 

A total of 971 bovids were evaluated through blood smears 
in the 30 dairy farms of the studied area (Fig. 1), from which 
11 ones had cattle infected by the trypomastigote form com-
patible with Trypanosoma vivax, totaling 178 infected animals. 
Epidemiological and clinical data are presented in Tables 1, 2. 
Concomitant diseases, such as malignant edema (Farm H), 
pneumonia (Farm I) and increased cases of mastitis (Farms A, 
D, and I) were observed in affected animals.

The necropsied animals (bovids 1, 2, and 3) showed poor body 
condition score, pale mucosa, spleen with increased volume and 
white pulp evidenced. All 3 were previously positive for Try-

panosoma sp. at blood smears and PCR. Bovid 1 (Farm A) was 
euthanized due to poor prognosis and had also brown kid-
neys with whitish spots disseminated in the cortex; heart with 
discrete dilation of the right ventricle; and liver with evidenced 
lobular pattern. Microscopic examination showed moderate hy-
perplasia of lymphoid follicles in the spleen and lymph nodes, 

Fig. 1. Mesoregions of the State of Minas Gerais, Brazil. Map 
showing the first diagnosis of T. vivax occurrence in cattle (me-
soregion 4-in blue) and the disease expansion for the other me-
soregions (1, 2, 7 and 8 - in red; Latitude: 17°45′36′′ S to 22° 46′
10′′ S and longitude : 47°16′59′′ W to 43°31′13′′ W). Brazilian 
map at the bottom left highlighting the state of Minas Gerais.

Mesoregion of Minas Gerais, Brazil

Table 1. Trypanosomiasis in cattle from the State of Minas Gerais, Brazil: Findings regarding epidemiological data, diagnosis and treatment 

Dairy farm
State 

Mesoregion
Breed Total herd

Smears 
(P)

PCR 
(blood)

Deaths
Predisposing 

factors
Treatment

A 8 Holstein 350 139 (5) P 1 Infestation of flies Yes
B 8 Girolando 100 30 (10) P 30 Shared needles NI
C 8 Holstein 200 50 (20) P 70 Shared needles Yes
D 8 Girolando 120 34 (17) P 50 Shared needles Yes
E 8 Girolando 900 230 (43) P 5 Shared needles Yes
F 8 Girolando 300 75 (24) P 15 Shared needles Yes
G 8 Girolando 160 42 (14) P 2 Shared needles Yes
H 1 Holstein 124 102 (28) P 1 Shared needles Yes
I 7 Holstein 30 21 (9) P 5 Shared needles Yes
J 1 Holstein NI 4 (3) P 26 Shared needles Yes
K 2 Girolando 30 9 (5) NR 4 Shared needles NI

NI, Not informed; NR, not realized; P, positive; N, negative. 
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moderate multifocal lymphoplasmacytic interstitial nephritis, 
membranous glomerulonephritis, and intratubular protein-
aceous material; moderate congestive hepatopathy, predomi-
nantly centrilobular, and lymphoplasmacytic periportal infil-
trate. T. vivax DNA was identified in the liver, kidney, spleen, 
heart, lung, and CNS. Bovid 2 (Farm H) was euthanized due 
to gas gangrene/malignant edema secondary to the use of con-
taminated needles. At necropsy, the muscles of the sternal and 
abdominal regions were grayish, interspersed with yellowish 
areas, swollen with gas bubbles and fetid odor. The micro-
scopic findings included diffuse hepatocellular vacuolation; 
edema and histiocytic infiltrate in lymph nodes; moderate 
lymphoplasmacytic interstitial nephritis, besides lesions of gas 
gangrene/malignant edema. PCR positive results were found 
in the liver, kidney and lung. The necropsy of bovid 3 (Farm I) 
revealed dilation of heart ventricles and cranioventral consoli-
dation of the lungs reaching approximately 50% of the right 
lung and 80% of the left, in addition to bronchiectasis with 
abundant mucopurulent exudate, which extended to the tra-
chea. At microscopy, were observed splenic congestion, dis-
crete lymphocytic interstitial nephritis, and mild multifocal 
lymphoplasmacytic myocarditis. The rostral colliculi showed 
discrete multifocal gliosis; obex, cerebellum and telencepha-
lon discrete multifocal lymphoplasmacytic perivascular cuffs, 
especially in meningeal vessels; and there were atrophy of cen-
trilobular hepatocytes, moderate periportal fibrosis with lym-
phoplasmacytic infiltrate; and chronic suppurative broncho-
pneumonia with bronchiectasis. The CNS was subjected to the 
IHC anti-rabies virus technique, since rabies is frequent in the 
region, however, resulted negative. The PCR was negative to T. 

vivax in tissues samples probably due to DNA degradation. No 
Trypanosoma sp. was seen in histopathologic exam of the 3 
cows.

The results of the blood samples analyzed by PCR and 
smears are demonstrated in Table 1. The sequenced blood and 
liver samples showed 100 and 99% identity with T. vivax. 
Treatment with isometamidium chloride was done in all 
properties with T. vivax positive bovids. The PCR resulted nega-
tive for T. vivax in the blood of cows tested 6 months after the 
first treatment and 2 months after the second treatment in 5 of 
the farms.

The diagnosis of trypanosomiasis was based on epidemio-
logical, clinical and pathological findings associated with pro-
tozoa compatible with T. vivax in blood smears, as well as PCR 
positive for T. vivax. The first report of the infection in Brazil 
occurred in buffaloes in the state of Pará in 1972 [12]. After-
wards, trypanosomiasis cases by T. vivax were diagnosed in cat-
tle in the states of Amapá [13], Mato Grosso [14], Mato Gros-
so do Sul [10], Tocantins [7], Paraíba [2], Rio Grande do Sul 
[15], São Paulo [3], and Maranhão [8]. In Minas Gerais, the 
first diagnosis occurred in the region of Igarapé, in the metro-
politan mesoregion of Belo Horizonte (mesoregion 4; Fig. 1) 
[4]. Generally, the reports describe few affected properties, be-
ing the disease considered rare in Brazil [1]. However, in this 
study the disease was diagnosed in several mesoregions of the 
State, considered as free of infection up to the present, demon-
strating its expansion in the state of Minas Gerais.

No evidence that indicates the possible origin of this epizo-
otic was found in the studied mesoregions, but some owners 
report purchasing of animals, being probable that animals with 

Table 2. Trypanosomiasis in cattle from the State of Minas Gerais, Brazil: Presented clinical signs 

Clinical signs/Dairy farms A B C D E F G M I J K

Acute anemia x x x x x x x x x x x
Apathy/Anorexia/Weight loss x x x x x x x x x x x
Severe drop in milk production x x x x x x x x x x x
Submandibular edema x x x
Positive jugular pulse x
Compulsive soil ingestion x x x
Preterm calving x
Abortions (any gestational phase) x x x x
Fertility drop x x x
Difficulty of locomotion/weakness x
Blindness x x x
Agitated/attacking people x
Hypermetric x
Go around in circles x
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subclinical infection have been introduced in some properties, 
spreading to other areas. In contrast, the disease expanded 
within the properties by the use of shared needles, especially 
by the application of oxytocin to aid in the ejection of milk 
from zebu cows. In the property that did not use oxytocin, the 
suspicion was that flies were transported alongside trucks that 
make the property-property transportation of milk (Table 1).

In all positive properties of this study, clinical signs associated 
with cattle death were observed. The most frequent clinical 
signs were apathy, anorexia, anemia, weight loss, abrupt drop 
in milk production, reproductive disorders and nervous signs 
(Table 2). These signs were also described by other authors 
[1,9]. Neurological changes, such as blindness and ataxia, were 
also reported, as well as muscle tremors, fasciculations, opis-
thotonus and strabismus [1,16]. Reproductive disorders are as-
sociated to transplacental passage of the agent [9,16], fetuses 
and placental histological lesions [16].

In this study, it was not possible to assess fetuses or placenta, 
but it should be considered that abortions are associated with 
poor body condition of T. vivax infected cows, which were suf-
fering from severe weight loss and anemia.

In the necropsied animals, either alone or in combination, 
spleen enlargement due to lymphoid hyperplasia, lympho-
plasmacytic interstitial nephritis, meningitis or meningoen-
cephalitis were observed, with lymphocytes, plasma cells and 
macrophages infiltrates, as previously described in cases of try-
panosomiasis [1]. However, these lesions are non-specific 
ones, becoming necessary to use parasitological or molecular 
diagnostic techniques. 

Concomitant diseases were also observed, as increasing cases 
of mastitis in the period, one case of gas gangrene/malignant 
edema, and one case of pneumonia. Animals with severe ane-
mia, as occur in trypanosomiasis, are more susceptible to sec-
ondary infection by bacteria and viruses as there is competi-
tion among precursor cells for erythroid and granulocyte dif-
ferentiation [18]. 

The results demonstrated an expansion of T. vivax infection 
in the State of Minas Gerais, with significant economic losses. 
The blood smear associated with the PCR technique was 
promising for diagnostic confirmation. The occurrence of con-
comitant diseases should not be excluding the investigation of 
T. vivax infection in regions with trypanosomiasis.
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