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Short Communication
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Abstract

Trypanosomiasis caused by 7rypanosoma vivax has increased the reports in Brazil in the last decade. An outbreak is
herein first reported in the state of Goids, from May 2016 to January 2017. The outbreak start occurred in the city of
Ipameri (Goids) after the introduction of 18 auctioned cows from the state of Minas Gerais. Direct parasitological test
(blood smears) and polymerase chain reactions targeting the catL genes diagnosed 7. vivax infection. Fifty six cows from
a herd of 161 were infected; 12 died during the outbreak and 44 animals persistently positive (by blood smears) even
after chemical treatment were discarded. After this first case, five other cases were detected in state of Goids. The spread
of this disease can be linked to the commercialization of animals carrying 7 vivax, allied to the iatrogenic transmission
practice, using a single needle and syringe for all cows, during oxytocin administration before each milking.
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Resumo

Tripanossomiase causada por Trypanosoma vivax tem sido reportada em vérias regides do Brasil na dltima década.
Um surto ¢ aqui reportado no Estado de Goids, de maio de 2016 a janeiro de 2017. O inicio do referido surto ocorreu
na cidade de Ipameri (Goids) depois da introdugio de 18 vacas Girolando, provenientes do Estado de Minas Gerais.
Pelo exame parasitoldgico direto (esfregaco sanguineo) e pela reagio em cadeia pela polimerase, identificou-se a infecgao
por 7. vivax nos animais. Cinquenta e uma vacas de um rebanho de 161 foram infectadas; 12 morreram durante o surto
e 44 animais permaneceram positivos (pelo esfregaco sanguineo) mesmo recebendo tratamento quimico (diminazene),
e foram descartadas. Apds esse primeiro caso, foram detectados outros cinco casos no Estado de Goids. A disseminacio
dessa doenga pode estar ligada & comercializacio de animais portadores de 7. vivax, aliada A pritica de transmissao
iatrogénica, utilizando-se uma tnica agulha e seringa para, todas as vacas, durante a administragao da oxitocina antes

de cada ordenha.

Palavras-chave: Bovinos, vacas em lactacio, oxitocina, PCR, Tripanossomfase, 7. vivax.

Introduction

Among the trypanosomes causing disease in livestock 7. vivax is
one of the most important pathogenic species for livestock animals.

(LINHARES et al., 2006). There are two modes of transmissions
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for 7. vivax in cattle. The cyclical (Tsetse flies in Africa) and
mechanical transmission (Africa and other regions, south America,
Asia, etc) contamined fomites or by hematophagous insects as
tabanids, Stomoxys calcitrans  DAGNACHEW & BEZIE 2015)
or even Haematobia irritans, according to Cadioli et al. (2012).
This protozoon originated in Africa and the disease reached South
America around 1830 through transporting naturally infected

cattle from Africa (SILVA et al., 1996).
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T’ vivax has now been diagnosed in several states in Brazil: Pard,
Amapd, Mato Grosso, Mato Grosso do Sul, Paraiba, Maranhao,
Tocantins, Minas Gerais, Sao Paulo, Rio Grande do Sul, Pernambuco
and Alagoas (SERRA-FREIRE, 1981; SILVA et al., 1996, 2009;
PAIVA et al., 2000; BATISTA et al., 2007; GUERRA et al,,
2008; LINHARES et al., 2006; CARVALHO et al., 2008;
CADIOLIetal., 2012; PIMENTEL et al., 2012; ANDRADE et al.,
2015). Although the state of Goids borders other states where this
agent has already been diagnosed (Mato Grosso do Sul, Mato
Grosso, Minas Gerais and Tocantins), this state has until now
been considered free of 7. vivax.

The present study had the objective of reporting the first case
of infection by 7 vivax in dairy cows in the state of Goids, as well
as some subsequent cases that were registered over a nine-month
period (May 2015 to January 2016).

Materials and Methods

The index case of the disease in the state of Goids occurred on
a farm located in the municipality of Ipameri (17°40°42” South
and 48°13’17” West), which is 190 kilometers away from the state
capital, Goiania. This farm had a herd composed of 161 Girolando
cattle (5/8 Holstein and 3/8 Gir), including calves and cows, and
presented an average production of 1,400 liters of milk per day.

The beginning of the outbreak, i.e. day zero (D 0) of the present
study, was taken to be May 12, 2015. Three visits were performed.
The first happens 29 days after the outbreak began, the second
took place 39 days after the beginning of the outbreak, and the
third was in October of 2016 (519 days after the begning of the
outbreak). At the first visit, 15 cows were suspected of carrying
the infection. Blood samples were collected from the jugular veins
of all these animals, using the Vacutainer® system with EDTA, for
direct observation of fresh blood samples, using a light microscope
with a 40x objective. Blood smears from each sample were stained
with May-Griinwald-Giemsa for morphological analysis on the
trypanosomes. After presence of trypanosomatids in the animals’
blood had been confirmed following the methodology described
by Ddvila et al. (1997) and Linhares et al. (2000).

With the objective of obtaining a confirmatory result regarding
T vivax, five blood samples that had been diagnosed as positive
for 7 vivax, by means of Giemsa staining, were subjected to
PCR analysis (CORTEZ et al., 2009). All PCR products that
showed high intensity of bands of the expected sizes were purified
using the Silica Bead DNA Gel Extraction Kit (Fermentas, Sao
Paulo, SP, Brazil). Purified amplified DNA fragments from
positive samples were subjected to sequence confirmation in an
automated sequencer (ABI Prism 310 Genetic Analyzer; Applied
Biosystems/Perkin-Elmer) in both directions.

Also during this first visit, all animals that were found parasitized
by trypanosomatids and which were presenting clinical signs
indicative of the illness were treated with 3.5 mg/kg of diminazene
aceturate (Ganaseg plus®; Novartis Animal Health).

Is important to mention that it was also observed at the time
of obtaining the farm history that, for more than three years,
five international units of exogenous oxytocin were routinely
administered to each lactating cow, intravenously (superficial
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cranial epigastric vein), before each milking. This was performed
using a single needle and syringe each day for all animals. From
the history-taking, it was noted that even though this practice
had been used for at least three years, the outbreak coincidently
started after the cattle owner acquired some animals at an auction.

Some subsequent cases are described in the present paper.
Nonetheless, it is important to mention that this section of the
study is still ongoing.

Results

Report of the first outbreak

Sixteen days before the beginning of the outbreak, eight cows
were purchased at a Girolando (5/8 Holstein and 3/8 Gir) cattle
auction in a neighboring municipality. According to the owner
of the auction house, these animals originated from the state of
Minas Gerais, in the “Tridngulo Mineiro” region.

On day zero, the first cases of the outbreak were seen in three
cows that originated from this auction, and milk production
was reduced from 1,400 to 1,000 liters a day (28.5%). Fifteen
animals presented anemia, cachexia, watery eyes, bloody diarrhea
(in one animal), weakness in hind limbs, hypersalivation, weight
loss and recumbency. Six lactating cows died on the 6% day after
the beginning of the outbreak (D +6), and the owner correlated
these deaths with nutritional causes, since coincidentally the feed
provided for the animals had just been replaced with feed from a
new supplier. Twenty days later (D +26), there was still no diagnosis
for the problem and it was seen to have spread. Six other lactating
cows died on this day, and another 20 sick cows were removed
from the milking routine. All the cows that died had originated
from the same farm.

Regarding blood samples collected from the animals (D+29),
from15 sick cows, five that originated from the auction and ten
autochthonous cases, high levels of parasitemia due to trypanosomatids
were in seven samples (all five cows from the cattle auction and
two autochthonous cases) (Figure 1).

Morphometry results for trypanosomatids obtained in the
present study, compared with those obtained by other researchers
in different states of Brazil, are described in Table 1. Based on this
table, it can be seen that the trypomastigote forms examined in
the state of Goids generally presented measurements of KC, PC,
AC and F that were significantly smaller (p<0.05), than those
obtained by other researchers in different states.

Four bovine whole-blood samples that had been collected
during the first visit to the farm were tested by means of PCR.
The amplicons resulted in 177 bp sequence with 98% homology,
with others deposited in GenBank.

Regarding the results obtained from the second visit (D+39),
at which blood samples from the entire herd were evaluated for
trypomastigote forms and the history-taking showed that after
treatment had been started, there were no further deaths and the
animals presented clinical improvement. The parasites were detected
in 25 (40.9%) out of 61 cows, which were asymptomatic and had
average hematocrit values of 21.41% (ranging from 13 to 32).
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Among these animals, three had previously been diagnosed and
treated during the first visit (D+29).

During the third visit, which took place in October 2016
(D+519), through direct parasitological examinations (Giemsa
staining) performed on the entire herd, trypomastigote forms were
diagnosed in four lactating cows and two dry cows. The cattle
owner reported that administration of oxytocin using a single
needle and syringe still continued on the farm. However, before
administering this product to each animal, the employee washed
both the syringe and the needle in 70% alcohol. The owner also
reported that another problem remained: the pregnancy percentage
within the herd had decreased significantly, given that 18 out of
46 lactating cows had been diagnosed as empty (not pregnant) by
a specialized veterinarian. This would further worsen the average
daily milk production situation, considering that these 18 animals
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had been lactating for more than 14 months. According to the
owner, the reproductive management of the cows on that farm
consisted of fixed-time insemination protocols (each animal
received three or four inseminations). If this protocol were not
effective, a bull would be used for natural breeding among the
animals that had not already become pregnant.

Subsequent cases

After this first outbreak of 7" vivax in Goids had been diagnosed,
five other cases were detected in the municipalities of Crominia,
Bonfinépolis, Maripotaba, Morrinhos and Quirinépolis (Table 2
and Figure 2). In all of these subsequent cases, the farms were
milk producers using Girolando cattle (5/8 Holstein and 3/8 Gir).
Only the lactating cows presented positive diagnoses of 7. vivax.
These animals were receiving exogenous oxytocin at each milking,
for which a single needle and syringe was shared for all the animals.
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Figure 1. Blood smear demonstrating trypomastigote forms of
Trypanosoma vivax found in a sample collected from a cow on a farm

in the municipality of Ipameri, state of Goids, central-western region
of Brazil. May Grunwald/Giemsa staining at 1000x magnification.

the state of Goids, especially in Girolando herds.

Discussion

The first report of 7. vivax in Brazil was in a buffalo, in the
state of Pard, in the northern region of this country, in 1972
(SHAW & LAINSON, 1972). Approximately 20 years ago,
this protozoon was commonly found in the swampy areas of the
Brazilian Pantanal, which mainly covers some areas of the states

Table 1. Average values (um) of morphometric measurements of 7rypanosoma vivax obtained from bovines on the state of Goids, compared
to other states from Brazil.

Mean obtained values (um)*

State Authors (Year) PK KC PC AC F L KI NI

Coid D from e cud 102A 565A  GG4A  742A  515A  1830A 121 0.77
otas ata from this stucy (+0.63) (+0.86) (+0.87)  (x1.29)  (+1.61)  (+2.14)  (x0.16)  (0.17)

. . 09GA  624B  725B  S87B  G29B  19.42B 1.16 124
Tocantins  Linhareseal. 2000) 0 4s (106 (2005  (£179)  (12.60)  (+335)  (:0.90)  (+0.50)

. 1.02A  610B  7.8B  540C  G615B  1873A 117 1.50
Mato Grosso ~ Silva etal. (1996) (+1.16)  (+129)  (s1.18)  (+1.63)  (+2.38)  (:3.80)  (+0.91)  (+0.72)

) . 065B  616B  7.60C 822D  692C  22.77C 0.94
Pard Shaw & Lainson (1972) (55 (1057)  (1057)  (+1.08)  (+1.03)  (+1.38) - (£0.24)

) 135C  640B  7.64B  G75E  GOIB  19.94B 120 115
Maranhdo  Guerra et al. (2008) +037)  (£0.79)  (+1.16)  (+1.08)  (¢1.31)  (+1.93)  (:0.14)  (+0.23)
Minas Gerais Carvalho et al. (2008) 0.90 () 6.64(-) 7.55(-) 7.46(-) 622(-) 19.89(—-) 1.04(-) 1.14(-)

*PK = measurement of the posterior extremity of kinetoplasts; KC = measurement of kinetoplasts at the middle of the core; PC = measurement from the posterior
extremity to the middle of the core; AC = measurement from the anterior extremity to the core; F = measurement of free flagellum; L = total length, including the

flagellum; KI = kinetoplast index (PC/KC ratio); NI = nuclear index (PC/AC ratio).
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1-Ipameri
2-Croima

3 - Bonfindpolis
4 — Maripotaba
5 - Morrinhos

6 - Quirinopolis

Figure 2. Municipalities in the state of Goids in which cases of 7. vivax were registered among Girolando (5/8 Holstein and 3/8 Gir) lactating

cows, between May 2015 and January 2016.

Table 2. Subsequent cases of Trypanosoma vivax diagnosed by means of direct parasitological techniques (Giemsa staining) in the state of
Goids, central-western region of Brazil, between May 2015 and January 2016.

Total amount of Total amount and

History (confirmation method) Period of detection Municipality / city animals on analyzed category g a,mmals
in which T vivax was
herds .
diagnosed
Regarding the first outbreak (direct
parasitological test, PCR and genetic May 2015 Ipameri 149 24 cows (lactating)
sequencing)
Regarding the third visit in the local 04 cows lactatin eand
where was diagnosed the first October 2016 Ipameri 87 oA &
. . . 02 drycows
outbreak (direct parasitological test)
Subsequent cases July 2015 Crominia 45 01 cow (lactating)
(direct parasitological test) August 2015 Bonfinépolis > 500 17 cows (lactating)
January 2016 Maripotaba > 200 01 cow (lactating)
January 2016 Morrinhos > 500 12 cows (lactating)
January 2016 Quirindpolis Non informed 02 cows (lactating)

of Mato Grosso and Mato Grosso do Sul, in the central-western
region of Brazil. This led researchers, at that time, to describe this
agent as mostly restricted to those regions (SILVA et al., 1996;
PAIVA et al., 2000). As time passed and further studies were
conducted, it could be seen that the protozoan was, little by little,
also reaching other regions of the country.

After the first report in the state of Pard, new cases continued
with cattle in the state of Amapd (northern region) in 1981
(SERRA-FREIRE, 1981), Mato Grosso in 1995 (SILVA et al.,
1996), Mato Grosso do Sul in 1997 (PAIVA etal., 2000), Paraiba
(northeastern region) in 2002 (BATISTA et al., 2007), Maranhio

(northeastern region) in 2003 (GUERRA et al., 2008), Tocantins
(northern region) in 2005 (LINHARES etal., 2006), Minas Gerais
(southeastern region) in 2007 (CARVALHO et al., 2008), Sao Paulo
(southeastern region) in 2008 (CADIOLI et al., 2012), Rio Grande
do Sul (southern region) in 2009 (SILVA et al., 2009), Pernambuco
(northeastern region) in 2010 (PIMENTEL et al.,, 2012) and
Alagoas (northeastern region) in 2013 (ANDRADE et al., 2015).

The clinical signs observed among cows in the state of Goids
in the present study were concordant with those observed by
Dagnachew & Bezie (2015) and Linhares et al. (2006). According
to these authors, although symptoms may vary with differing
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virulence of 7. vivax strains, acute cases usually present anemia
(with hematocrit below 20%), weight loss and death (if the animals
are not treated). In the past, 7. vivax was considered endemic in
the west central regions of pantanal (MS) with animals almost all
asymptomatic. On the other hand, is important to report that in
the recent years, new outbreaks, including in the present study,
have revealed severe nervous signs, uncommon for Brazil and South
America (CADIOLI et al., 2012). Because of this, these researchers
emphasized that, because of the variety of illnesses that present
similar clinical signs, it is essential to perform complementary
laboratory tests in order to correctly diagnose 7. vivax.
Regarding economic losses, outbreaks caused by bovine
trypanosomiasis need to be highlighted, mainly because of animal
mortality and reductions in production. Carvalho et al. (2008),
in Minas Gerais, reported a decrease in milk production of 27%.
In the present study, the mortality rate among the cows after the
outbreak was 22.7%, and the fall in daily milk production was
28.5%, 15 days after the arrival of animals bearing 7. vivax.
Other researchers have also observed that introduction of
infected animals in areas free of such disease is one of the factors
leading to outbreaks (LINHARES et al., 2006; BATISTA et al.,
2007; CADIOLI et al., 2012). The results obtained from this farm
in Ipameri, as well as those from the other farms subsequently
diagnosed with cases, reinforce this inference described by the
above mentioned authors, since outbreaks only occurred soon
after the introduction of new animals to the herds. Moreover,
in the present study, the animals on all of these six farms were
Girolando cattle (5/8 Holstein and 3/8 Gir) with an aptitude
for milk production, and only lactating cows presented 7. vivax.
The hypothesis that 7. vivax was introduced through transportation
of positive animals from the state of Minas Gerais is reinforced
based on the histories in the cities in which 7 vivax was diagnosed
in the present study. All of these municipalities in Goids are
very close to the border of this state with Minas Gerais, and the
municipalities along the other side of the border, in Minas Gerais,
already have confirmed diagnoses of this protozoon (SNA, 2014).
After T vivax has arrived on a farm, there are basically two
transmission routes for this agent to reach animals: by means of
mechanical vectors or through the iatrogenic form. In the state of
Mato Grosso, Silva et al. (1996) reported that animal-to-animal
transmission in the region was related to presence of mechanical
vectors such as tabanids. In the Brazilian semiarid region, an
outbreak of 7. vivax was correlated with large numbers of Stomoxys
calcitrans. Cadioli et al. (2012), who diagnosed the first outbreak
in the state of Sao Paulo, caused by animals that originated in the
state of Mato Grosso do Sul, were able to verify that transmission
between cattle happened under conditions of low levels of rainfall.
This indicates that other factors were also involved in this outbreak,
such as absence of tabanids and large numbers of Haematobia
irritans and S. calcitrans, whose population increase may have
been related to use of residues from sugar and alcohol plants, on
the sugar cane fields that surrounded the dairy farm. However, in
the present study, on the farm where the first outbreak of 7. vivax
occurred, and also on all five farms where subsequent cases were
confirmed, there was no abundant presence of tabanids, S. calcitrans
or even H. irritans.
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Regarding the iatrogenic form of infection, it is important to
emphasize that on all farms where 7. vivax was diagnosed, daily
administrations of five international units (IU) of exogenous
oxytocin were administered daily (intravenously into the cranial
superficial epigastric vein) to the lactating cows, before each
milking. This hormone is involved in different functions, such as
uterine contractions during parturition, mating and milk letdown.
In Girolando animals, for the flow of milk to go down quickly to
the cow’s teats, it is necessary to have the presence and stimulus of
the calf near the mother, which leads right after wards to natural
release of endogenous oxytocin into the cow’s bloodstream.

Several management systems for Girolando cattle involve
milking without the presence of calves, mainly due to labor and
service optimization (quicker milking). Hence, producers opt
for iatrogenic administration of exogenous oxytocin before each
milking, which increases the speed of milk letdown to the teats,
thus resulting in shorter milking processes (ARAUJO etal., 2013).

The main problem in this regard is that in the present study,
all the farms implemented this procedure using a single needle
and syringe (1 milliliter) for all animals. On the other hand,
it is important to emphasize that problems caused by 7" vivax
always appeared after acquisition of new animals. In other words,
acquisition of new animals carrying 7. vivax, allied to the habit of
administering exogenous oxytocin to cows before every milking
using the same needle and syringe, which was possibly contaminated,
seems to have been the main means of spreading the agent in the
state of Goids, between farms and between animals on the same
farm, respectively. On the six dairy farms visited in the present
study, only lactating cows were infected by this protozoon, and,
syringes containing exogenous oxytocin mixed with blood from
the animals were observed at the milking site, which emphasizes
the hypothesis of the preceding paragraph.

Inefficacy of 7 mg/kg of diminazene against 7. vivax was reported
by Cadioli et al. (2012). Recently, for cattle, the reference drug
for treatment against this protozoon has become isometamidium,
which was only released in 2016 for commercialization in Brazil.
The problem for the farms of the present study was that, when
the first outbreak and subsequent cases occurred, isometamidium
had not yet become available on the market in Brazil, except for
specific situations with approval from MAPA (Brazilian Ministry of
Agriculture, Livestock and Supply) to import the drug. This approval
was taking two to three months to obtain.

According to Linhares et al. (20006), after primary infection
by 7. vivax has become established in animals on a given farm,
mortality among these cattle usually becomes a rarer occurrence,
except when new animals that are free from infection are introduced
into the herd. These researchers also stated that one complication
that this agent can lead to, in herds that are already infected,
is the possibility of reproductive problems in cows, caused by
T vivax. In the present study, even though the owner reported
that reproductive problems had occurred, further studies need
to be conducted in order to confirm the hypothesis that 7" vivax
was the real cause. Another important point regarding the results
from direct parasitological examinations (Giemsa staining) in the
present study, is the fact that this diagnostic method is not very
sensitive. Thus, if this methodology is used for eliminating animals
from a herd, unsatisfactory results may appear.
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In summary, the present study reported the first case of
Trypanosoma vivax in the state of Goids, in the central-western
region of Brazil. In addition to the index case, which was
diagnosed in the municipality of Ipameri, five others occurred
(in the municipalities of Crominia, Bonfinépolis, Maripotaba,
Morrinhos and Quirinépolis) over an eight-month period,
which demonstrates the rapid spread of the disease in this state.
This protozoon was diagnosed only in Girolando lactating cows.
Acquisition of new animals carrying 7 vivax, allied to the practice
of administering oxytocin to cows before each milking, using a
single needle and syringe for all of them, may have been the main
causes of dissemination of the agent in the state of Goids, between
farms and between animals on a single farm, respectively. Thus,
studies on additional farms, with evaluation of epidemiological
aspects and with the aid of molecular tools is needed to elucidate
the real spatial distribution of 7. vivax in the state of Goids, along
with attempts to compare the genetic profile of this protozoon
with those diagnosed in other Brazilian states.
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