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ABSTRACT: Visceral leishmaniasis (VL) is a disease that affects dogs. The aim of this study was to describe an autochthonous
case of VL and to report the presence of sand flies in a high-altitude area of Northeastern Brazil. In February 2019, a sampling
was performed of a suspected animal (n=1), and the presence of sand flies was investigated using CDC light traps. The dog
scored positive for Leishmania infantum, and four specimens of sand flies were captured and classified as Luzzomyia evandroi.
This study detected the first autochthonous case of canine visceral leishmaniasis (CVL) in an area of high altitude were only
L. evandroi has been collected.
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RESUMO: Leishmaniose visceral (LV) é uma doenca que afeta caes. O objetivo deste estudo foi avaliar a ocorréncia de LV e a
presenca de flebotomineos em uma 4rea de alta altitude no Nordeste do Brasil e discutir os achados com base na perspectiva
de Satide Unica. Em fevereiro de 2019, foi realizada uma amostragem de um animal suspeito (n = 1), e a presengca de fleboto-
mineos foi investigada usando armadilhas luminosas do tipo CDC, os flebotomineos foram coletados e identificados morfo-
logicamente, foram coletadas um total de 4 amostras. O cio obteve resultado positivo para Leishmania infantum e os quatro
espécimes coletados foram classificados como Lutzomyia evandroi. Os achados deste estudo servem de alerta para o servico de
saide e médicos veterindrios da regido quanto a presenca de caes infectados por L. infantum e seus supostos vetores, em nova
4rea de ocorréncia de Leishmaniose Visceral.

PALAVRAS-CHAVE: Cio; Zoonoses; Leishmania; Lutzomyia

INTRODUCTION

Leishmaniasis is considered a tropical neglected disease widely
spread throughout the world, with a great relevance in public
health. According to the World Health Organization (WHO),
about 350 million people are at risk of infection, and approxi-
mately two million of new cases occur every year (WHO, 2019).
Amongst the different clinical pictures presented by this disease,
visceral leishmaniasis (VL) has been considered potentially fatal
when unpropetly treated. Clinically, VL is featured by hepato-
megaly, splenomegaly, severe anaemia, fever, diarrheal, anorexia,
and eventually death (MEDINA-COLORADO et al., 2017).

In Brazil, VL is caused by the trypanosomatid proto-
zoa of the species Leishmania (Leishmania) infantum, which
is transmitted by sand flies of the genus Luzzomyia (SALES

etal., 2019). Although the species Luzzomyia longipalpis had
been considered as the most epidemiologically important,
there is currently evidence of other putative vector species
(e.g., Lutzomyia evandroi, Lutzomyia cruzi and Lutzomyia
migonei) (CARVALHO et al., 2007; SHERLOCK, 1996;
UBIRAJARA FILHO et al., 2020). VL is considered a rural
disease, with complex epidemiological chain involving wildlife
as definitive vertebrate hosts (e.g., opossums and wild carni-
vores). However, over the last decades it has been observed a
spread of cases from rural to urban areas (DANTAS-TORRES
and BRANDAO-FILHO, 2006), with a reorganization of
the cycle, now involving domestic animals, including dogs.

After this phenomenon, referred as to “urbanization of the
VL, domestic dogs have been considered the main urban reservoir
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of the infection (PIMENTEL et al., 2015). Several efforts have
been made by the Brazilian Health Service to reduce the spread-
ing of VL in urban areas, including the questionable dog culling.
However, these measures proved to be insufficient, as confirmed
by the increase in the number of cases throughout the country.
In the state of Pernambuco, for instance, a clear expansion of VL
cases have been registered since 1990s (DANTAS-TORRES and
BRANDAO-FILHO, 2006), and nowadays animal and human
cases are documented in areas where the disease were considered
absent. The municipality of Garanhuns represents an example
as until now there is only serological evidence of the infection in
dogs (LINS etal., 2018), and human cases were considered inex-
istent until 2012. This are has a high average altitude, important
feature to reduce the diversity and abundance of sand flies spe-
cies (YARED et al., 2017).

Therefore, the aim of this study was to describe the first autoch-
thonous case of Canine Visceral Leishmaniasis (CVL) and to pro-
vide evidence of the presence of sand flies in a high altitude area.

MATERIAL AND METHODS

In February 2019, a 3 years old female Labrador retriever presented
clinical signs potentially related to leishmaniasis. The dog lived in
a cattle farm, located in the peri-urban area of the municipality of
Garanhuns (Latitude 08°53°25” and Longitude 36°29°34”), state
of Pernambuco, northeastern region of Brazil. The dog’s parents
born in the same place and never moved to areas outside the farm.
In addition, they did not present clinical signs related to CVL.

The farm where the animal lived was destined to milk bovine
production, and the presence of organic matter (e.g., leaves and
animal waste) was noticed in abundance. This area is featured by
a high altitude [896 meters above sea level (a.s.l.)], and presentan
annual temperature mean of 20°C and relative humidity of 90%.

Upon the physical examination, the animal revealed areas
of alopecia, furfur dermatitis, anorexia and weight loss. The
animal was born in the farm and had never moved to leish-
maniasis endemic areas. The owner mentioned that in 2016,
another dog frequently travelling onto an endemic area (i.e.,
Tamandaré beach) lived in the farm and was diagnosed with VL.

A blood sample was collected through the cephalic vene-
puncture and the material stored in tubes with ethylene-
diamine-tetra-acetic acid (EDTA) anticoagulant. In addition,
a skin scraping and a bone marrow puncture were performed
for microscopical and molecular analyses.

Blood was tested using the immunochromatography
technique (TR-DPP BioManguinhos®) following the manu-
facturer’s instructions. The cytological examinations of the
skin and of the bone marrow were carried out after staining
slides using the rapid panoptic method (RenyLab®), and then
they were observed under an optical microscope (40 x and
100 x). Photomicrographs were acquired using a digital cam-
era (CMOS-5.0) mounted directly on the microscope (New
Optics NO 226). The software TCapture 4.3 was used for the

image acquisition and measurements of parasitic structures.

For molecular analysis, genomic DNA was extracted
from the bone marrow using a commercial kit (Wizard®
Genomic DNA Purification Kit, Promega, USA) in accor-
dance with the manufacturer’s instructions. Afterward,
the sample was subjected to PCR reaction with primers
MC1 5-GTTAGC CGATGGTGGTCTTG-3’ and MC2
5-CACCCATTTTTCCGATTTTG-3’ (CORTES et al.,
2004), which delimit a DNA fragment of approximately 447
bp of the kinetoplast minicircle. The amplifications were visu-
alized after 2% agarose gel electrophoresis in UV transillu-
minator. Then, the amplified fragments were purified using
ExoSAP-IT PCR Product Cleanup Reagent (Applied Biosystems
by Thermo Fisher Scientific - BR) and sequenced in both direc-
tions using the Sanger method in automatic sequencer ABI
3130 (Applied Biosystems). The chromatograms were analysed
using BioEdit v.7.2.5 software and consensus sequences were
submitted to BLASTn search (ALTSCHUL et al., 1990) to
determine the sequence identity, based on comparisons with
DNA sequences available in the GenBank database.

In order to detect the presence of sand flies in the study area,
a sampling session was performed soon after the confirmation
of the infection. Briefly, CDC light traps (n = 5) were installed
1.5 m above ground level at night (5 pm) and collected at dawn
(6 am) (UBIRAJARA FILHO et al., 2020). The traps were dis-
tributed over three consecutive nights, placed near animals and
vegetated areas. Specimens collected were stored in plastic tubes
containing 70% alcohol, and afterwards morphologically identi-
fied using dichotomous keys SHIMABUKURO etal., 2017).
During the three nights of collection, 2 minimum temperature
of 19°C and maximum of 33°C were registered, whereas the
relative humidity ranged from 40% to 95%.

The Ethical Committee of Animal Experimentation of
the Universidade Federal Rural de Pernambuco approved all
procedures herein performed (license number 120/2018).

RESULTS AND DISCUSSION

The dog scored reagent at the immunochromatography test and
amastigote forms of Leishmania spp. were detected at micro-
scopic examination of the bone marrow and skin scrapping.
The amastigote forms were characterized by internal flagella,
mean length of 3.8 um (+ 4 um) and mean width of 2.4 um
(¢ 2.5 um) (Fig. 1). At molecular analysis (PCR and DNA
sequencing) identity higher than 99% was observed with L.
infantum DNA sequence available from Genbank (MT066190).
The sequence obtained in the present study was deposited in
GenBank under the access number MN173813.

Four phlebotomine sand flies (three male and one female)
were captured and classified as Lutzomyia evandroi (Fig. 2).

This study provides the first autochthonous case of CVL
supported by the collection of sand flies in a high-altitude area
of Northeastern Brazil potentially serving as vectors.

All diagnostic tools herein employed (i.e., serological,
microscopical and molecular analyses) allow a safe detection
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of L. infantum infection in a dog. Accordingly, it is indis-
putable the prone role of this animal as reservoir of the pro-
tozoa; therefore this finding deserves a great attention since
the area had been considered free for Leishmania infection in
dogs, and until only serological evidence existed (LINS et al.,
2018). Clinically, the animal exhibited dermatopathies that
has been one of the most common finding in dogs with VL.
It is known that dogs host a high concentration of amasti-
gote forms in the skin, making them the main reservoir of the
parasite in urban areas (SALES et al., 2015).

After the confirmation infection, it should be demon-
strated whether the vector of L. infantum is present in the
studied area. The identification of Lu. evandroi sand flies in
this region should raise the question about its vector role for

Figure 1. Amastigote forms of Leishmania spp. in bone marrow
smear (scale-bar = 10 pm).

Figure 2. Lutzomyia evandroi female, A — posterior follow-up
of female abdomen, black square, B - spermatheca spherical,
characteristic of the species, black circle, (scale-bar = 100 pm).

L. infantum. Indeed, although for a long time, Lu. longipalpis
had been regarded as the only vector of L. infantum in Brazil
(SHERLOCK, 1996), the putative role of other species such
as Lu. migonei, Lu. cruzi and Lu. evandroi (CARVALHO et
al., 2007; SHERLOCK, 1996; UBIRAJARA FILHO et al.,
2020) has been debated. The retrieval of a single species (i.e.,
Lu. evandroi) of sand fly does not exclude the existence of oth-
ers more epidemiologically important such as Lu. longipalpis,
especially because both species share the same occurrence area
(SHERLOCK, 1996). However, a recent study in which sand
flies collections were performed for a one-year period detected
only the presence of Lu. evandroi in this same area were the
dog was diagnosed (UBIRAJARA FILHO et al., 2020). There
are reports of Lu. evandroi in high altitude areas, however it
is usually found together with other species (SALES et al.,
2019), different from what occurred in this study.

From an epidemiological perspective, the detection of an
infected dog and the presence of sand flies follow a scenario
frequently observed over the time in Brazil, where the spread-
ing of VL has been a common finding. Northeastern Brazil
is traditionally endemic for VL, with reservoirs, humans and
vectors sharing the same ecological niche that contribute to
the persistence of the Leishmania life cycle (PIMENTEL et
al.,2015). Information about the ecological situation of this
case deserves to be remarked, as sand flies were collected at
a high altitude (i.e., 896 m a.s.l.). It has been demonstrated
that the diversity and abundance of sand flies species is indi-
rectly collected with the increases in the altitude, but they
may be detect in areas presenting 2300 meters a.s.l. (YARED
et al., 2017). It is known that these invertebrates are able to
adapt to different conditions being found in inospt areas. It
is worth mentioning that the risk of Leishmania transmission
increases when sand flies adapt to new environments and new
conditions, allowing to colonize areas considered sand flies
free (SALES et al., 2015).

CONCLUSION

In conclusion, this study detected the first autochthonous
case CVL in an area of high altitude were only L. evandyoi has
been collected. This finding confirms the spreading of CVL
for areas where the disease was considered absent; in addi-
tion the retrieval of only Lu. evandroi open new possibilities
to better assess the role of this sand fly species as potential

vector of L. infantum.
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