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Abstract

Trypanosomiasis caused by Trypanosoma evansi can seriously affect both domestic and wild animals. This article
reports on an outbreak of canine trypanosomiasis on a farm in the Pantanal region of Brazil. The farm had 38 dogs, 20 of
which died before receiving veterinary care. The remaining 18 dogs were underwent anamnesisn, clinical examination,
hematological and biochemical evaluations. Blood smears and PCR analysis were performed for the diagnosis.
The treatment protocols used according to the clinical recovery or parasitological cure of the dogs, using diminazene
diaceturate, isometamidium chloride or quinapyramine sulfate. Post-treatment parasitological evaluation was performed
by the microhematocrit technique. 7/18 dogs were PCR positive for 7. evansi (confirmed by sequencing). There was
clinical findings, which were consistent with both the acute and chronic stages of the disease in dogs. The infected dogs
all exhibited at least one clinical sign of the disease. The hematological findings were compatible with trypanosomiasis,
highlighting the hypochromic microcytic anemia as the main outcome. No treatment protocol was fully effective and
the prolonged use of diminazene diaceturate caused the death of an animal. The trypanosomiasis can cause high rates
of morbidity and mortality in dogs and difficulty in establishment an effective and safe therapeutic protocol.
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Resumo

A tripanossomiase causada por Tiypanosoma evansi pode acometer gravemente 0s animais domésticos e selvagens.
Este artigo relata um surto de tripanossomfiase canina em uma fazenda na regiio do Pantanal, Brasil. Na fazenda havia 38
ces, 20 dos quais morreram antes de receber cuidados veterindrios. Os 18 caes restantes foram submetidos a anamnese,
exame clinico, avaliagio hematoldgica e bioquimica. Esfregacos de sangue e andlise da PCR foram realizados para o
diagnéstico. Os protocolos de tratamento foram utilizados de acordo com a recuperacio clinica ou cura parasitoldgica
dos caes, utilizando diaceturato de diminazeno, cloreto de isometamidio ou sulfato de quinapiramina. A avaliacao
parasitoldgica pds-tratamento foi realizada pela técnica de microhematécrito. 7/18 cies foram PCR positivos para
T evansi (confirmado por sequenciamento). Os achados clinicos encontrados, foram consistentes com os estdgios agudo
e cronico da doenca em cies. Todos os cies infectados exibiram pelo menos um sinal clinico da doenga. Os achados
hematolégicos foram compativeis com a tripanossomiase, destacando a anemia microcitica hipocromica como principal
consequéncia. Nenhum protocolo de tratamento foi totalmente eficaz e o uso prolongado de diaceturato de diminazeno
causou a morte de um animal. A tripanossomiase pode causar altas taxas de morbidade e mortalidade em caes e dificultar
o estabelecimento de um protocolo terapéutico eficaz e seguro.

Palavras-chave: Animais, drogas tripanocidas, epidemiologia, Trypanosoma evansi.

Trypanosomiasis caused by the protozoan Trypanosoma evansi
is a disease commonly known in Brazil as “mal das cadeiras” or
“surra” (SILVA et al., 1995), which can affect dogs, horses, cattle,
capybaras (Hydrochaeris hydrochaeris), quatis (Nasua nasua) and
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other wild animals (HERRERA et al., 2004). It can also affect
humans, and is considered an underestimated zoonotic disease
(TRUC et al., 2014).

1" evansi is enzootic in the Brazilian Pantanal region, where
previous serological, parasitological and molecular prevalence studies
in dogs were performed (FRANKE et al., 1994; HERRERA etal.,
2004, 2011), however, the participation of this host as a potential
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reservoir still needs to be elucidated, as well as little knowledge about
the clinical and therapeutic aspects in cases of natural infection.
In this region, 7. evansi infection is in equilibrium enzootic with
few reports of acute disease outbreaks in dogs (SILVA et al., 1995).

In 1990, Franke et al. (1994) evaluated samples of 70 dogs
from seven farms in the northern Pantanal region and estimated the
30% seroprevalence and also considered the dogs and capybaras as
important reservoir hosts, because they presented high serological
prevalence in addition to the absence of clinical manifestation.

In another study carried out in the southern region of the
Brazilian Pantanal to determine the enzootiology of trypanosomiasis
caused by 7. evansi, dogs were one of the four host species that
presented high parasitemia according to the criteria adopted
by the authors (HERRERA et al., 2004). However, unlike the
results observed by Franke et al. (1994), in this study the dogs
with high parasitemia showed severe clinical manifestation and
death of infected dogs during the acute syndrome was described
as well. Therefore, current case reports in naturally infected dogs
can contribute to the understanding of the disease in the Pantanal.

Regarding the therapy of 7. evansi in dogs there is little
information available, only some reports of clinical cases, without
clinical studies specifically designed with this objective, besides
there are no approved trypanocidal drugs for dogs. In general, the
therapeutic success rate in dogs is very low, with the animal dying
in most cases, even after treatment. In a clinical case of a dog in
Germany that had traveled to Thailand, the therapeutic protocol
was suramim (70 mg IV TID), which resulted in parasitological
cure three days after treatment, but after 88 days there was clinical
deterioration and death, with positive PCR analysis for 7. evansi.
This dog had previously been treated with diminazene aceturate
(DMZ) in Thailand (DEFONTIS etal., 2012). This same molecule
was also used in the treatment of a dog in the chronic phase of
the disease in Rio Grande do Sul, Brazil (COLPO et al., 2005)
and another in Tunisia (RJEIBI etal., 2015), both unsuccessfully
and the animals died.

This article reports on an outbreak of trypanosomiasis caused
by 7. evansi among numerous dogs in a rural area located in the
Pantanal of Aquidauana, Mato Grosso do Sul, Brazil, and also the
attempt to establish effective therapeutic protocols.

In May 2016, three dogs were attended at the Veterinary
Hospital (VH) of the Federal University of Mato Grosso do Sul
(UFMS). The dogs were a male Bloodhound and a male and a
female Rhodesian ridgeback. In the same month, veterinary care
was carried out at the farm of origin of these animals, located
in the Pantanal region of Aquidauana, along the banks of the
Aquidauana River, where there were 15 Bloodhounds, American
foxhounds, Rhodesian ridgebacks and mongrels dogs.

Of the 38 dogs originally living on the farm, 20 died between
December 2015 and April 2016. In May 2016, the 18 surviving
animals were examined by veterinarians. The high mortality rate
was the reason why the owner finally sought veterinary care for
his dogs.

During the outbreak, clinical anamnesis, clinical examination
and hematological evaluation were performed, and serum alanine
aminotransferase (ALT), alkaline phosphatase (AF), urea, and
creatinine levels were measured. A PCR test was performed on all
18 animals to identify the genus 7rypanosoma (GEYSEN et al.,
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2003) and the PCR products were sequenced to identify
Trypanosoma species. In the three dogs treated in the VH, direct
parasitological examination was also done by blood smears, for the
morphological description of the parasite, and also were analyzed
by the microhematocrit technique (WOO, 1970).

The treatment protocols used are ilustrated in Figure 1 and
were established according to the clinical recovery or parasitological
cure of the dogs. Whenever necessary, supportive treatment was
performed. Post-treatment parasitological evaluation was performed
by the microhematocrit technique, which even though it has
lower sensitivity than PCR (TEJEDOR-JUNCO et al., 2011),
was quick and at minimum cost, which was important for rapid
decision-making during clinical visits.

Laboratory findings allowed the conclusive diagnosis of 7. evansi
as the etiologic agent of the outbreak. PCR successfully amplified
Trypanosoma sp. sequences in seven dogs, which was confirmed for
the amplification of 7. evansi specific DNA sequences. In blood
smears, morphometry findings and the absence of kinetoplast
also contributed to the diagnosis. In this study, a single PCR
assay was adapted from Geysen et al. (2003), which in the
original methodology described a semi-nested pan-trypanosome
PCR assay amplifying all species using the same primer pairs
and that was able to detect one trypanosome genome / 40 pl of
blood. Therefore, in cases of low parasitemia, single PCR assays
may present low sensitivity, as observed in this study, in which
11/18 dogs with clinical signs of trypanosomiasis were negative.
Desquesnes et al. (2001) also showed that a single PCR assay
lacks sensitivity for 7. vivax.

The infected dogs all exhibited at least one clinical sign of
the disease: generalized lymphadenomegaly (18/18), apathy
(12/18), weight loss (9/18), hypochromic mucous membranes
(9/18), hyperthermia (9/18), corneal opacity (9/18), cardiac
arrhythmia (7/18), hepatosplenomegaly (6/18), swollen muzzle
(4/18), limb edema (1/18), cutaneous lesions (3/18), anorexia
(3/18), emesis (3/18) hyperemic mucosa (1/18) and diarrhea
(1/18). The clinical findings were consistent with both the acute
and chronic stages of the disease in dogs (SILVA et al., 1995;
AQUINO et al., 1999; HERRERA et al., 2004; COLPO et al.,
2005; FRANCISCATO et al., 2007). The wide range of clinical
findings in this study, as well as the high mortality rate, contradict
the hypothesis elaborated by Franke et al. (1994), that dogs in
the Pantanal could be important reservoir hosts due to absence
of clinical manifestation.

The hemogram findings were: normocytic normochromic anemia,
evolving to hypochromic microcytic anemia, thrombocytopenia,
erythrocyte aggregation (Rouleaux formation), polychromasia,
anisocytosis, schistocytes, spherocytes, hypochromia, lymphopenia,
leucopenia, lymphopenia and activated monocytes; urinalysis:
presence of ammonium urate, struvite crystals, cell aggregates and
protein; and serum biochemistry: increased serum activity of the
enzymes ALT, AF, hypercreatininemia and hypoalbuminemia. These
findings are compatible with those described by Silva et al. (1995),
highlighting the hypochromic microcytic anemia as the main
outcome; however, this is the first description of erythrocyte
aggregation (Rouleaux formation), polychromasia, anisocytosis,
schistocytes and spherocytes in dogs naturally infected by 7. evansi.
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Protocol 1. N Good clinical
18 dogs response
DMZ single dose 3.5mg/kg, IM 15 dogs
Return of parasitemia \
after 7 days Death from
trypanosomiasis
1dog
Protocol 3.
2 dogs
IC single dose 0.5mg/kg, IM

l Return of parasitemia

Protocol 2.
2 dogs
Qs, single dose 3.5mg/kg, SC

Return of parasitemia
after 35 days

Protocol 4.
2 dogs
DMZ every 7 days for 4 weeks, 3.5mg/kg, IM

j/ Return of parasitemia

Protocol 5. 5 Good clinical
2 dogs response
DMZ once a day for 3 days, 1dog
3.5mg/kg, IM \
Death from
toxicosis
1dog

Figure 1. Therapeutic protocols used in this study to control canine
trypanosomiasis caused by 7. evansi. DMZ: diminazene diaceturate,
QS: quinapyramine sulfate, IC: Isometamidium chloride.

The anamnesis applied at the farm revealed several possible
routes of transmission of 7. evansi to dogs, such as the presence of
the vectors Stomoxys calcitrans and Tabanidae (BARNETT, 1972),
the presence of capybara, which are important reservoirs of the
parasites (HERRERA etal., 2011). living close to the Aquidauana
River, needle sharing (MORAES et al., 2007) when these dogs
were treated for other hemoparasites, and wild animals that the
dogs often hunted (HERRERA et al., 2011). These findings reveal
that almost all the possible routes of transmission of 7. evansi
described in the literature were present in this case, and may have
facilitated the outbreak.

No treatment protocol was fully effective or safe for dogs.
Initially, the 18 animals were treated with a single intramuscular
dose of 3.5 mg / kg diminazene diaceturate (DMZ), and clinical
improvement was observed in the 15 dogs that remained on the
farm, return of parasitemia after 7 days in two dogs and one death
from trypanpsomiasis, confirmed by necropsy (Figure 1).

After the therapeutic failure of DMZ and because of the rapid
reactivation of surviving parasites observed over a period of seven
days, different protocols were required in two dogs (Figure 1).
The second treatment protocol with isometamidium chloride
was not effective in controlling the disease or parasitemia in dogs.
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Therefore, it was necessary to attempt a third treatment protocol
with quinapyramine sulfate, which despite having caused severe
adverse effects, such as tachycardia (180-190bpm), sialorrhea, dry
cough, hyperexcitation and muscle tremors, has been shown to
be the longest lasting drug (35 days) to control the infection in
dogs and to favor their clinical recovery.

Finally, two intensive protocols with DMZ were instituted
with weekly (protocol 4) or daily (protocol 5) doses, as there
were relapses following treatment in both dogs. The result was
the clinical recovery of one of them and death by DMZ toxicosis
of the other. Therefore, the use of DMZ on consecutive days may
increase the therapeutic efficacy of the protocol, as described by
Howes etal. (2011), who observed clinical and parasitological cure
in a dog treated with 3.5 mg kg for 5 days at 24h of intervals.
However, this type of protocol requires constant monitoring of
the hepatic and renal functions dog.

This reactivation may occur due to extravascular invasion of the
tissues, which may overcome and damage the blood-brain barrier
(LOSOS & IKEDE, 1972). This mechanism of invasion of the
parasite into the central nervous system to protect itself from the
drug (DMZ) causes subsequent recidivism of the parasite in the
blood (LONSDALE-ECCLES & GRAB, 2002; MASOCHA etal.,
2007). The residual effect of DMZ in dogs is low because of the
drug’s rapid absorption, elimination, and short half-life (2 f3,
5.31 + 3.89 h) (MILLER et al., 2005).

The dog that died of DMZ toxicosis exhibited vomiting,
convulsions, cold extremities, severe apathy, unilateral strabismus
affecting the left eye, and head tilt to the left. The dog’s condition
gradually deteriorated and ultimately led to its death. Gross
necropsy findings included splenomegaly, hepatomegaly (the liver
was swollen, enlarged, diffusely congested, and had a pronounced
lobular pattern), multiple areas of hemorrhage in the small
intestine, multiple radially arranged striations on the renal cortex,
an enlarged prostate gland, non-collapsed lungs, diffusely dark-red
discoloration of the right lung, a smooth, shiny, thickened right
atrioventricular (tricuspid) valve (endocardiosis), and symmetrical
bilateral softened areas (malacia) 0.8cm in diameter with hemorrhage
affecting the rostral colliculi of the midbrain. A microscopic
examination revealed significant microscopic lesions in the brain,
characterized by severe focal, multifocal or symmetrical, bilateral
hemorrhagic necrosis of the cerebral cortex. Moderate, diffuse
lymphoplasmacytic and histiocytic meningoencephalomyelitis,
and severe diffuse suppurative bronchopneumonia were also
observed. The bone marrow was hypoplastic, and there was splenic
extramedullary hematopoiesis. The gross and microscopic findings
are those reported in fatal cases of diminazene aceturate toxicosis
in dogs (LOSOS & CROCKETT, 1969; MARTINS et al., 2015).

The literature contains several reports about DMZ toxicosis
in dogs, all of which resulted in death caused by injury to the
central nervous system (CNS), as was observed in the outbreak
reported here (FLORES et al., 2014; MARTINS et al., 2015).
DMZ toxicosis may occur for a number of reasons: 1) low therapeutic
index, 2) high doses, 3) adequate doses, but applied repeatedly in
short intervals of time, 4) a single dose in animals infected with
and debilitated by hemoparasites, 5) a single dose in healthy
animals, 6) highly variable pharmacokinetics, and 7) deposition
and excessive levels of the drug in the body (PEREGRINE &
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MAMMAN, 1993; XAVIER et al., 2002; MILLER et al., 2005;
NAIDOO et al., 2009; FLORES et al., 2014).

Isometamidium treatment can protect sheep and cattle against
T vivax infection from 118 to 195 days, however, the effectiveness
against 7. evansi is not complete (TORO et al., 1983). In the
present study, we have described isometamidium treatment failure
in Tevansi infection in dogs, as already observed in other isolates
in Sudan (El RAYAH et al., 1999), China (ZHOU et al., 2004)
and Ethiopia (MEKONNEN et al., 2018).

This case report demonstrates that even in an area endemic to
T evansi, such as the Brazilian Pantanal, trypanosomiasis can cause
high rates of morbidity and mortality in dogs and the difficulty in
establishing an effective and safe therapeutic protocol was evident
as well, highlighting the need for intensive protocols with DMZ.
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