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Short Communication

Natural infection of Lutzomyia longipalpis (Lutz & Neiva, 1912)
by Leishmania infantum in a municipality with a high incidence
of visceral leishmaniasis in the Brazilian Midwest
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ABSTRACT

Background: Here, Leishmania presence in sand flies from Trés Lagoas, Mato Grosso do Sul, Brazil, after visceral leishmaniasis (VL) was
investigated.

Methods: In April 2022, two light traps were deployed within and around the residence for two days post-VL case report.

Results: A total of 120 Lutzomyia longipalpis were collected. Suprapyloric flagellates were found in a female sand fly with eggs and
residual blood during midgut dissection. Sequencing of ITS1 and cytb fragments confirmed Leishmania infantum DNA and identified
Homo sapiens as the blood source, respectively.

Conclusions: This study emphasizes the importance of monitoring sand flies in VL endemic areas.
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Visceral leishmaniasis (VL) is a severe disease caused by the
protozoan parasite Leishmania infantum that affects both humans
and other mammals on a global scale’. In Brazil, VL is a significant
public health challenge that notably affects the northeastern and
southeastern regions of the country?. The disease is transmitted
through the bites of infected female sand flies, with domestic
dogs serving as the parasite's primary reservoir, posing complex
obstacles to disease control'.

Mato Grosso do Sul state (MS) is an endemic area for VL.
Nonetheless, until the early 1990s, the disease was confined to
the geographical region of Corumba and Ladario municipalities
located along the border with Bolivia®. Since 2000, the municipality
of Trés Lagoas has witnessed recurrent urban VL outbreaks,
registering nearly 30 autochthonous cases within the preceding
three years, leading to elevated fatality rates®4. The recent
upsurge in VL outbreaks and heightened mortality rates
within the municipality have spurred apprehensions among
Brazilian authorities, with a cumulative tally of 27 human cases
documented in the preceding three-year period?4. Moreover, it
is noteworthy that the distribution of VL occurrences spans both
urban neighborhoods and rural zones of Trés Lagoas, where the
year-round presence of sand fly vectors has been well-documented®.

The role of Lutzomyia longipalpis as the main vector of
Le. infantum is widely acknowledged in Brazil, with this species
exhibiting a broad distribution across geographic regions,
coinciding with instances of autochthonous VL°. Furthermore, the
capacity of Lu. longipalpis to sustain late-stage infections involving
diverse Leishmania species has been recognized, and prior
documentation has affirmed the natural infection of this species
with Le. infantum®. However, the prevailing strategies for VL control
have proven ineffective, culminating in Trés Lagoas becoming
the second-most afflicted municipality regarding reported
cases?. Consequently, there is a recommendation for heightened
entomological surveillance activities within locales reporting
human cases to detect local transmission and instigate pertinent
control measures. Thus, the focal aim of this study was to delineate
the outcomes of entomological surveillance triggered by a report
of human VL within the confines of the Trés Lagoas Municipality.

A suspected case of autochthonous human VL was reported
during local communicable disease surveillance in April 2022. The
afflicted individual was a resident of the Jardim Novo Aeroporto
neighborhood. Despite Trés Lagoas municipality (20°45'35" S,
51°41'42" W), situated within the state of MS, Brazil (Figure 1), being
an established endemic region for VL, efforts to substantiate the
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FIGURE 1: Location of the collection site within Trés Lagoas, Mato Grosso do Sul, Brazil.
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autochthonous nature of this particular case were undertaken. This
approach was aligned with the guidelines provided by the National
Program for the Prevention and Control of Visceral Leishmaniasis.
The sand fly collection was conducted using light traps for two
nights in April 2022 in the intradomicile and peridomicile areas,
where dogs and a chicken coop were observed. All insects were
separated and transported live in rearing boxes to the field
laboratory for midgut dissection and taxonomic identification.

Sand flies were promptly processed at the Entomology
Laboratory of the Zoonosis Control Center of the municipality.
Female specimens were dissected using sterile needles to expose
the midgut, and the presence of flagellate forms was evaluated using
optical microscopy (at 400x and 1000x magnification). Furthermore,
the sand flies were identified based on morphological characteristics’.
For positive samples, the midguts were triturated and preserved
in 1.5mL tubes containing 1x phosphate-buffered saline (pH 7.2)
at -20°C until DNA extraction. Whole DNA was extracted using
5% Chelex solution. Moreover, the presence of Leishmania was
monitored through PCR using the 13A/13B primers® and ITS1-PCR?,
while species identification was achieved via Sanger sequencing.
PCR was performed using the reference strains of Le. infantum
(MHOMY/BR/1974/PP75) and Le. braziliensis (MHOM/BR/1975/M2903)
were used as the positive and negative controls, respectively.

DNA extracted from the female displaying blood in the midgut
underwent PCR targeting the cytb gene to identify the source of
the blood™. Within the PCR, DNA extracted from Gallus gallus
served as the positive control, whereas DNA from male sand flies
was used as the negative control. Following a positive PCR result,
the product was purified, subjected to Sanger sequencing, and
subsequently analyzed by comparison with sequences cataloged
in GenBank database™.

In the state of MS, Lu. Longipalpis has been documented in at
least 44 municipalities, including Trés Lagoas, where it has emerged
as the predominant species within both intra and peridomiciliary
environments'™®. In this study, 120 sand flies were collected, all
belonging to Lu. longipalpis. Specifically, three specimens were
collected in the intradomicile (two males and one female), whereas
the remaining 117 specimens were collected in the peridomicile
(84 males and 33 females). All female specimens were dissected
immediately to expose their midguts. Notably, during the
dissection of a female from the peridomiciliary area, seemingly
toward the conclusion of the gonotrophic cycle (as evidenced by
the presence of mature eggs and remnants indicative of blood
digestion), suprapyloric promastigote forms were detected
(Supplementary File 1). Furthermore, 13A/13B (Figure 2) and ITS1
PCRs confirmed the presence of Leishmania, and DNA sequencing
of the ITST amplicon (300-350bp) allows the identification of these
flagellates as Le. infantum (GenBank accession number OQ675107).

Considering that the female sand fly displaying Leishmania
infection demonstrated residual blood remnants indicative of
recent feeding, a cytb-PCR analysis was performed to ascertain the
source of this blood meal. DNA sequencing indicated the presence
of human (Homo sapiens) DNA in the blood sample, with an
identity match exceeding 99%. Notably, no other female specimens
displayed discernible indications of recent blood ingestion.

The described results support the determination of autochthony
in VL cases and the implementation of the following control
activities (i.e., residual insecticide application in residences and

FIGURE 2: Representative agarose gel of molecular identification of
Leishmania in Lutzomyia longipalpis from Trés Lagoas, Mato Grosso do Sul,
Brazil. Lanes: MM, molecular weight marker (100 bp); 1, sand fly sample; 2,
Leishmania braziliensis (MHOM/BR/1975/M2903) strain used as positive
control; 3, non-template control.

dog surveys). Notably, ecological parameters related to vector-
host interactions are key to understanding vector capacity'™.
The condition of the female at the end of the gonotrophic cycle
suggested that it was close to oviposition and was searching for
a new blood meal. Furthermore, the presence of human blood in
the intestine suggests that this female may have attempted to feed
on humans of significant epidemiological importance, considering
the state of infection with flagellates.

The circulation of an infected female highlights the need for
constant monitoring of this zoonosis in the study area, particularly
to intensify measures to control canine reservoirs and vectors.
Effective prevention and control of VL require a thorough
understanding of the epidemiology and ecology of the disease,
including the role of vector insects in its transmission. Thus,
the results presented in this report reinforce the importance of
entomological surveillance activities as support for prevention and
control programs for zoonosis, providing evidence for identifying
risk areas to support public health decision-making.

ACKNOWLEDGEMENTS

We thank the DNA sequencing facility as part of the Fiocruz
Network of Technological Platforms at Instituto René Rachou -
Fiocruz Minas for assistance and DNA sequencing services.

www.scielo.br/rsbmt | www.rsbmt.org.br e




Neitzke-Abreu HC et al.  Natural infection of Lutzomyia longipalpis

REFERENCES

Bruschi F, Gradoni L. The leishmaniases: Old neglected tropical
diseases. vol. 1. 1 ed. Berlim, Germany: Springer International
Publishing; 2018.

Ministério da Satde (MS). Banco de dados do Sistema Unico de
Salde-DATASUS. Banco de Dados Do Sistema Unico de Salde-
DATASUS. 2022.

de Oliveira ALL, Paniago AMM, Sanches MA, Dorval MEC, Oshiro ET,
Leal CRB, et al. Asymptomatic infection in family contacts of patients
with human visceral leishmaniasis in Trés Lagoas, Mato Grosso do Sul
State, Brazil. Cad Saude Publica. 2008;24(12):2827-33.

Carvalho GB de A, Caldeira JVC, de Oliveira MD, Oda JY, Machado
AM, Machado AR da SR. Epidemiological characterization and spatial
distribution of visceral leishmaniasis cases in Trés Lagoas - MS, Brazil
in the period of 2007-2021. Res Soc Dev. 2021;10(16):1-13.

Andrade-Filho JD, Scholte RGC, Amaral ALG, Shimabukuro PHF,
Carvalho OS, Caldeira RL. Occurrence and Probability Maps of
Lutzomyia longipalpis and Lutzomyia cruzi (Diptera: Psychodidae:
Phlebotominae) in Brazil. ) Med Entomol. 2017;54(5):1430-4.

Régo FD, Soares RPP. Lutzomyia longipalpis: an update on this sand
fly vector. An Acad Bras Cienc. 2021;93(3):1-29.

Galati EAB. Phlebotominae (Diptera, Psychodidae): classification,
morphology and terminology of adults and identification of
American Taxa. In: Rangel E, Shaw J, editors. Brazilian Sand Flies Biol.
Taxon. Med. Importance Control, vol. 1. 1 ed. Springer International
Publishing; 2018. p. 9-212.

www.scielo.br/rsbmt | www.rsbmt.org.br

10.

11.

12.

13.

14.

Reale S, Maxia L, Vitale F, Glorioso NS, Caracappa S, Vesco G.
Detection of Leishmania infantum in dogs by PCR with lymph node
aspirates and blood. J Clin Microbiol. 1999;37(9):2931-5.

Schénian G, Nasereddin A, Dinse N, Schweynoch C, Schallig H,
Presber W, et al. PCR diagnosis and characterization of Leishmania
in local and imported clinical samples. Diagn Microbiol Infect Dis.
2003;47(1):349-58.

Steuber S, Abdel-Rady A, Clausen PH. PCR-RFLP analysis: A promising
technique for host species identification of blood meals from tsetse
flies (Diptera: Glossinidae). Parasitol Res. 2005;97(3):247-54.

Carvalho GM de L, Régo FD, Tanure A, Silva ACP, Dias TA, Paz GF, et
al. Bloodmeal Identification in Field-Collected Sand Flies From Casa
Branca, Brazil, Using the Cytochrome b PCR Method. J Med Entomol.
2017;54(4):1049-54.

Oliveira GMG de, Figueiré Filho EA, Andrade GM de C, Aratjo LA de,
Oliveira MLG de, Cunha RV da. Survey of phlebotomine sand flies
(Diptera: Psychodidae: Phlebotominae) in Trés Lagoas Municipality,
Mato Grosso do Sul State, Brazil, an area of intense transmission
of American visceral leishmaniasis. Rev Pan-Amazonica Saude.
2010;1(3):83-94.

Neitzke-Abreu HC, Costa GB, da Silva MN, Palacio E, da Silva
Cardoso A, de Almeida PS, et al. Geographic distribution of human
leishmaniasis and phlebotomine sand flies in the State of Mato
Grosso do Sul, Brazil. Parasit Vectors. 2022;15(1):1-7.

Galvis-Ovallos F, Da Silva MD, Bispo GBDS, De Oliveira AG, Neto
JRG, Malafronte RDS, et al. Canine visceral leishmaniasis in the
metropolitan area of S&o Paulo: Pintomyia fischeri as potential vector
of Leishmania infantum. Parasite. 2017;24(2).

OPEN




