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Abstract

Leishmaniases are zoonotic diseases caused by protozoa of the genus Leishmania. The disease has two clinical
manifestations described in humans: visceral (VL) and cutaneous (CL) leishmaniasis. In Brazil, there has been an
expansion of human VL. The participation of the dog as a reservoir of Leishmania infantum, the agent of VL, is
important for the epidemiology of the disease since canine cases generally precede human cases. The present
study aimed to evaluate the occurrence of Leishmania spp. infection in dogs in the municipality of Ji-Parana by PCR
assays using blood samples. Leishmania DNA was detected in two of the 105 studied dogs. The PCR products were
sequenced and confirmed that the two samples (1.90%) correspond to L. infantum. The dogs had allochthonous
history. Therefore, the positive results found here should serve as a warning to public health agencies. This is
because Ji-Parana is the third municipality to register cases of canine leishmaniasis (CanL) in Ronddnia state.
Thus, reinforcing the importance of expanding studies on the epidemiology and surveillance of VL in the region.
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Resumo

As leishmanioses sdo doencas causadas por protozoarios do género Leishmania. A doenca apresenta duas
manifestagdes clinicas: leishmaniose visceral (LV) e cutanea (LC). No Brasil, a LV esta em expansao. A participagao
do cdo como reservatério é importante para a epidemiologia da doenca, pois os casos caninos geralmente
precedem os humanos. O presente estudo avaliou a ocorréncia de LV em cdes (LVC) do municipio de Ji-Parana
por meio de ensaios de PCR, utilizando-se amostras de sangue. O DNA de Leishmania foi detectado em dois dos
105 cdes estudados. Os produtos da PCR foram sequenciados e confirmaram que duas amostras (1,90%) eram
Leishmania infantum. Os cdes tinham histoérico al6ctone. Os resultados positivos encontrados servem de alerta
aos 6rgdos publicos de saude. Isso porque Ji-Parand é o terceiro municipio a registrar casos de LVC no estado de
Rondonia. Dessa forma, refor¢a-se a importancia da ampliacdo dos estudos sobre a epidemiologia e vigilancia
da LV na regido.
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Canine visceral Leishmaniasis in Ronddnia

Visceral leishmaniasis (VL) is a zoonotic disease caused by the protozoan Leishmania infantum in Latin America.
The sand fly Lutzomyia longipalpis is the main vector for L. infantum (Torres-Guerrero et al., 2017). In Brazil, there
has been an expansion of human VL. The disease was reported in 21 states and the Federal District, with potential
of autochthonous cases from Amazonas, Amapa, Ronddnia, Parang, and Santa Catarina (Reis et al., 2017). Some
factors that contribute to the expansion of this disease include the adaptation of the vector to diverse conditions,
including urban areas and participation of domestic dogs (Canis familiaris) as the most important reservoir of VL
(Reis et al., 2017). The participation of the dog as a reservoir is important for the epidemiology of the disease since
canine cases generally precede human cases (Dantas-Torres, 2007).

Ronddnia State is endemic for cutaneous leishmaniasis (CL), with an average of 1,000 cases per year. To date, no
human cases of VL have been recorded in Rondénia. However, L. longipalpis and canine cases have been recorded
in recent years. Aguiar et al. (2010) performed the first study on canine leishmaniasis (CanL) in Ronddnia. They
found that dogs had a seroprevalence of 27.9% for Leishmania spp. Silva et al. (2018) recently reported the first
autochthonous case of CanL in Cacoal municipality. In addition, Ziemniczak et al. (2021) recently reported a case of
CanL in Rolim de Moura municipality. These findings highlight the importance of assessing the potential for future
human cases, given that VL is on the rise in Brazil. This paper presents the first cases of visceral leishmaniasis in
dogs in Ji-Parana County, Ronddnia, in the western Amazonian region of Brazil.

The present study was conducted in the municipality of Ji-Parana, Ronddnia (Figure 1). The sample included
105 dogs from urban and rural areas that arrived at the Veterinary Hospital of Centro Universitario Luterano de
Ji-Parana CEULJI/ULBRA between 2016 and 2018. This study was approved by the Animal Ethics Committee (CEUA-
CEULJI/ULBRA; no. 2016/163).

Ji-Parana

Cacoal

Rolim de Mour3

Figure 1. (A) Brazil map with the political territory of Ronddnia and the Mato Grosso States; (B) Highway road 364 and municipalities
of Ronddnia State with cases of canine visceral leishmaniasis; (C) Distance between the municipalities of Ronddnia State with
confirmed cases of canine visceral leishmaniasis.

Initially, data such as age, sex, locality, and travel history of the dogs were obtained. The dogs were evaluated for
the presence of the clinical signs of CanL, including skin lesions, nasal ulcers, progressive weight loss, hepatomegaly
lymph node or spleen enlargement, onychogryphosis, and cachexia. Then, 1.5 mL of peripheral blood from each
animal was collected and stored (-20 °C) in phosphate-buffered saline (PBS) until use.
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DNA extraction was performed using the lllustra Blood Mini Spin Kit (GE Healthcare Life Sciences,
Buckinghamshire, United Kingdom). PCR assays targeted kDNA, according to Oliveira et al. (2005), using the primers
5-GGG(G/T)AGGGGCGTTCT(G/C)CGAA-3 and 5-(G/C)(G/C)(G/C)(A/T)CTAT(A/T)TTACACCAACCCC-3 (120 bp). Positive
samples were subjected to PCR targeting the hsp70 region using the primers 5-GGACGAGATCGAGCGCATGGT-3 and
5-TCCTTCGACGCCTCCTGGTTG-3 (240 bp) (Graga et al., 2012). PCR products were checked on a 2% agarose gel and
purified using the ExoSAP-IT™ PCR Product Cleanup Reagent (ThermoFisher Scientific, California, USA). Purified PCR
products were sequenced at the Fiocruz sequencing facility (RTPO1E). The hsp70 gene was sequenced in duplicate
for each sample, and the sequences obtained were assembled and analyzed using the Staden package (Staden,
1996) based on Phred values of 20 or above (Ewing & Green, 1998). The consensus sequences were submitted to
a BLASTn search (NIH, 2021).

The consensus nucleotide sequence for each sample was aligned using MUSCLE (Edgar, 2004), incorporated into
the MEGA v. 6.0 software (Tamura et al., 2013), and compared to Leishmania braziliensis (KY249630.1), Leishmania
amazonensis (EU599090.1), and Leishmania infantum (MF137828.1). This alignment was used to construct a
phylogenetic tree using the neighbor-joining method, as implemented by the MEGA v. 6.0, software (Tamura et al.,
2013). The consistency of the branches was assessed using 1.000 bootstrap replicates. The sequences generated
in this study were deposited in the GenBank database under the accession numbers MZ057078 and MZ057079.

A total of 105 dogs were evaluated being 26 pups (14 females, 12 males) and 79 adults (46 females, 33 males),
94 were born in Ji-Parana, while 11 were from other localities out of Rondénia state; 95 dogs were from urban
areas and 10 were from rural areas. Of the 105 evaluated, 30 dogs were diagnosed as with clinical signs, 72 without
clinical signs, and 3 as missing data.

PCRwas performed for all samples, and 12 samples (7 with clinical signs, 5 without clinical signs) were successfully
amplified for kDNA molecular primers, and when these positive samples were applied to the hsp70 target, two
samples (both with clinical signs) were successfully amplified (Table 1). These positive samples for the hsp70 gene
were sequenced, and a 233 bp fragment was obtained. These sequences were compared to other sequences available
in GenBank using the BLASTn tool and then identified as L. infantum (query cover = 99%-100%, identity = 98%-99%,
GenBank accession MF137828.1).

Table 1. Profile and diagnostic of dogs evaluated in Ji Parana municipality between 2016-2018. Q: female, J: male

Dog origin Area PCR targets
Dogs evaluated kDNA hsp70
Ji-Parana Out RO Urban Rural
- + o +
With clinical signs 30 (915415) 25 5 29 1 23 7 28 2
Without clinical signs 72 (?243429) 68 4 64 7 67 5 72 0
Missing Data 3(9241) 1 2 2 2 3 0 3 0
Total 105 (?60745) 94 1 95 10 93 12 103 2

Q: female, Z: male

To ratify the molecular identity of Leishmania spp., a phylogenetic tree was generated using three species.
Phylogenetic analysis indicated the presence of an isolated clade with a support value of 93% formed by individuals
of the L. infantum species, while L. braziliensis and L. amazonensis were separated, creating another distinct clade
(Figure 2). This result confirmed the identity of the sequences obtained in this study. This is the first record of L.
infantum species identified in the Ji-Parana observed in allochthonous dogs.

In the first case, a 4-year-old Great Dane crossbreed went through veterinary care in April 2018 after experiencing
progressive weight loss and development of dermatological lesions. During anamnesis, the owner of the dog
reported that the animal was acquired in Paraguay, had lived in the cities of Cacoal and Presidente Medici, also
located in Ronddnia, and had been living in Ji-Parana for the past two years. Dermatological examination revealed
ulcerous lesions in the nasal plane (Figure 3A), hyperkeratosis of the palmar and plantar cushions (Figure 3B), and
alopecia and hypotrichosis of the ear associated with moderate hyperkeratosis. Moderate lymphadenomegaly and

Braz ) Vet Parasitol 2021; 30(4): e011021 3/7



Canine visceral Leishmaniasis in Ronddnia

q 105C
33 | I— 36.1 Leishmania infantum
MF137828.1 Leishmania infantiom

EU599090.1 Leishmania amazonensis
KY249630.1 Leishmania braziliensis

0m

Figure 2. Comparison of the evolutionary relationship between Leishmania infantum, Leishmania amazonensis, and Leishmania
braziliensis species from hsp70 gene sequences using the Neighbor-Joining method.

.S - - "y d . b - |
Figure 3. (A) Female Canine Great Dane Crossbreed: Poor nutritional status and ulcerative lesions in the nasal plane and ear tip
hyperkeratosis; (B) Intense plantar cushion hyperkeratosis and onychogryphosis; (C) Amastigote forms presentin bone marrow
(40x); (D) Amastigote forms in macrophages from lymph node aspirate (100x).

splenomegaly were also observed. In addition, bone marrow, lymph node, and skin lesion aspirates were subjected
to microscopic analysis to identify amastigote forms (ElImahallawy et al., 2014). Samples revealed amastigote forms
compatible with Leishmania spp. both in the cytoplasm of macrophages and outside of these cells (Figure 3C-D).
In this dog, a serum sample was submitted to the Dual Path Platform (DPP) assay, and the serological test was
positive for CanL.

The second case was an eleven-year-old female Labrador retriever, seen for routine examinations at a veterinary
hospital (UniSL) in August 2017. During anamnesis, the owner of the dog reported that the animal had been
diagnosed and treated for leishmaniasis and that the diagnosis was confirmed by serological testing conducted in
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Mossord, State of Rio Grande do Norte. Physical examination showed malnourishment, hepatomegaly, splenomegaly,
lymphadenomegaly, and ear lesions characterized by areas of alopecia, hyperkeratosis, and ulcerations. In this
dog, samples of whole blood and lymph node aspirate collected obtained a positive PCR result in both samples.

This paper reports, for the first time, cases of L. infantum in dogs in the Ji-Parana, a region that is considered as
non-endemic for CanL. In addition, it confirms that Ji Parana is the third municipality in the state of Rondénia with
cases of CanL and alerts the fact that the disease could be present in other municipalities. Recently, autochthonous
cases of CanL were reported in the central region of the state in the municipalities of Cacoal and Rolim de Moura
(Silva et al., 2018; Ziemniczak et al., 2021). Previously, antibodies against Leishmania spp. were found in dogs
in the municipality of Monte Negro (Aguiar et al., 2010). The main clinical manifestations identified in infected
dogs are commonly observed in dogs with CanL: dermatological lesions, onychogryphosis, lymphadenomegaly,
splenomegaly, and hepatomegaly (Ribeiro et al., 2018). In our study, samples that were kDNA positive but did not
amplify the hsp70 gene region could be infected with other trypanosomatid species, since this gene is specific for
Leishmania species.

We found that 11/105 of the evaluated dogs had an epidemiological history of not being from Rondénia, including
the two positive cases. The occurrence of visceral leishmaniasis in non-endemic areas may be related to migration
and environmental changes, or the difficulty of effective control against potential vectors (Salomén et al., 2015).
Particularly in Rond6nia, it was observed that there has been a colonization process related to the inauguration
of the BR-364 highway, the agricultural and livestock activities that resulted in deforestation and exchange of
ombrophilous forests for clean fields (Brown et al., 2005; Fearnside, 2016). These factors together could contribute
to the facilitation of new transmission cycles. Other possibility for presence of CanL could be vertical or venereal
routs (Oliveira et al., 2015). Interestingly, all the municipalities with reported cases are located in the southern
portion of the state; Rolim de Moura and Ji-Parana are 70 km and 100 km away from Cacoal, respectively (Figure 1C).
In addition, the municipalities are near the BR 364 route, with a constant migratory flow into the region that connects
Ronddnia to Mato Grosso, a neighboring state endemic for VL and that had registered an expansion of VL cases
in its territory (Mestre & Fontes, 2007). Both Cacoal and Ji-Parana are border cities with Mato Grosso, which could
be an entry route for silent cases of human or infected dogs in Rondénia, hence the control of migrating domestic
animals could be an important surveillance in the region considering that there are positive autochthonous cases
in localities near Ji-Parana.

Another possibility is the presence of L. longipalpis, which has already been recorded in Rondonia, but in low
abundance (Gil et al., 2003; Teles et al., 2013). In these non-endemic areas, these cases could be related to alternative
vectors. Recently, it was shown that some species can successfully act as vectors for the transmission of L. infantum,
such as Lutzomyia cruzi (dos Santos et al., 1998), Migonemyia migonei (Guimaraes et al., 2016), and Pintomyia fischeri
(Galvis-Ovallos et al., 2017). Ronddnia has a diverse fauna of potential vectors. However, all species are associated
with cutaneous leishmaniasis (Gil et al., 2003; Silva et al., 2021). Therefore, more studies are needed to monitor
the presence of L. longipalpis or the presence of a secondary CanL vector.

Our study evidenced the presence of CanL cases in an area previously considered non-endemic. Further studies
are necessary to evaluate the epidemiological risk of CanL in Rond6nia. Some questions need to be clarified for
the region, such as the distribution of L. longipalpis, which is still uncertain. Furthermore, more studies on vector
surveillance associated with canine surveillance in municipalities with CanL and in regions bordering Mato Grosso,
where there is a large migratory flow are needed.
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