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Abstract

In South America, the main sand fly species involved in the transmission of Leishmania infantum chagasi (Cunha
& Chagas, 1937), etiological agent of the visceral leishmaniasis (VL), is Lutzomyia longipalpis (Lutz & Neiva, 1912).
The species has been recorded in Colombia, Venezuela, Bolivia, Argentina, Paraguay, Uruguay, and Brazil, where
itis recorded in 24 of the 27 Brazilian states, except Acre, Amazonas, and Santa Catarina. Collections were carried
out for one year (April 2013 to March 2014) using modified CDC light traps in different environments in Assis
Brasil municipality, state of Acre. Two males of Lu. longipalpis were found in peridomiciliary location in a peri-
urban area. This is the first record of the species in Acre. This finding may be considered by the health agencies
located in the trinational frontier, and new collections are needed to evaluate the real distribution of the species.

Resumo

Na Ameérica do Sul, a principal espécie de flebotomineo envolvido na transmissao de Leishmania infantum cha-
gasi, agente etioldgico da Leishmaniose visceral (VL), é Lutzomyia longipalpis (Lutz & Neiva, 1912). Esta espécie
ja foi registrada na Coldmbia, Venezuela, Bolivia, Argentina, Paraguai, Uruguai e Brasil, onde foram registradas
em 24 dos 27 estados brasileiros, com excegao do Acre, Amazonas e Santa Catarina. As coletas foram realiza-
das por um ano (abril de 2013 a marco de 2014) utilizando-se armadilhas de luz tipo de CDC em diferentes ambi-
entes no municipio de Assis Brasil, estado do Acre. Dois machos de Lu. longipalpis foram encontrados no
peridomicilio de uma residéncia localizada na area periurbana, sendo o primeiro registro desta espécie no
estado. Esse achado deve ser considerado pelas agéencias de salude localizadas na fronteira trinacional. Novas
capturas serao necessarias para avaliar a distribuigao real da espécie.

Key words: visceral leishmaniasis, sand fly, spacial distribution, monitoring, Acre

Literature data point out that 528 sand fly species are recorded in
Americas (Shimabukuro et al. 2017); Lutzomyia longipalpis (Lutz
& Neiva, 1912) stands out as the main vector of Leishmania
(Leishmania) infantum chagasi, the etiologic agent of visceral leish-
maniasis (VL). The epidemiological relevance of this disease consists
in its lethality if not treated, and also because there is as yet no avail-
able vaccine (Pan American Health Organization [PAHO] 2016).
Brazil is of fundamental importance in the epidemiology of VL
because, along with Argentina and Paraguay, the area in it of the

transmission of the disease is spreading, and also because from 2001
to 2014, of the 48,720 cases of VL registered in the Americas,
46,976 of them (96.42%) were concentrated in Brazil (PAHO
2016).

The spread of Lutzomyia longipalpis in Brazil, from rural to
urban areas, has been well documented over time (Lainson and
Rangel 2005, Brazil 2013). This species has already been found in
27 Brazilian states (Rangel and Vilela 2008, Souza et al. 2009,
Santos et al. 2012, Galardo et al. 2013).
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Fig 1. Distribution of Lu. longipalpis in Acre and neighboring places. Map A. Sites with the presence of Lu. longipalpis in Bolivia and Rondonia, Brazil. Map B. Site
(10° 56'12.541” S/69° 33'29.999” W) with the presence of Lu. longipalpis in Assis Brasil, Brazil.

Acre state presents a high coefficient of detection of American
tegumentary leishmaniasis (ATL) whose etiology has been attributed
to various species of Leishmania (Secretaria de Vigilancia em Saude
[SVS] 2007). Such epidemiological scenario has motivated several
researchers to undertake projects to investigate the phlebotomine
fauna with a view to identifying possible vectors. Data from the lit-
erature indicate that Acre presents a great diversity of species, by the
end of 2008, 52 species had been reported (Azevedo et al. 2008);
later 16 new records (Teles et al. 2013a, 2016) and three new species
(Teles et al. 2013a, De Oliveira et al. 2015, Brilhante et al. 2017)
were reported, with a total of 71 species of sand fly. However,
Lu. longipalpis had not previously been found in this state, even in
captures in rural areas of Assis Brasil (Teles et al. 2016).

Materials and Methods
Study Area

The Brazilian municipality of Assis Brasil lies on the triple Brazil-
Peru—-Bolivia border in the South-Western Amazon, in the southwest
of the State of Acre (10° 56’27" S and 69° 34'4” W), being located
on the left bank of the Acre River (Fig. 1). It occupies a total area of
4,974,175 km? that represents 3.03% of the territory of the Acre
State. It has a population of 6,072 inhabitants, of which whom
39.1% live in the rural area, and has a Municipal Human
Development Index (MHDI) of 0.601 (Secretaria de Estado de
Planejamento do Acre [SEPLAN] 2013, Instituto Brasileiro de
Geografia e Estatistica [IBGE] 2016). The vegetation is of the open

forest type with bamboo and palm trees and dense ombrophilous
forest (Secretaria de Estado de Meio Ambiente do Acre [SEMA]
2010); the average annual temperatures in the State range from
24.5°C to 32°C, the relative humidity is around 90%, and the
annual rainfall varies from 1,600 mm to 2,750 mm (Acre 2016).

The entomological collections were carried out in the municipal-
ity of Assis Brasil from April 2013 to March 2014, with modified
CDC light traps (Pugedo et al. 2005) in five consecutive nights. The
traps were set up in the intradomiciliary and peridomiciliary envi-
ronment and in the forest adjacent to four houses, one of which
located in the urban area, two in a peri-urban environment, and one
in a rural area. The traps were installed at 1.50 m above from the
ground from 6 p.m. to 6 a.m. for five consecutive nights, in the
phase of the moon known as the New Moon. Altogether, 60 catches
were carried out in each of the environments. All traps were new
and used for the first time in this study.

The specimens were sexed and preserved in plastic flasks con-
taining naphthalene, until their maceration in accordance with the
technique described by Forattini (1973). Then they were mounted in
Balsam of Canada and identified, as proposed by Galati (2016).

Results

In the areas sampled, a total of 22,334 sand flies were collected—
10,733 males (48.1%) and 11,601 females (51.9%). In the peri-urban
areas 14,805 specimens were captured, giving an average of 41.1
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Fig 2. Abdomen and male genitalia of Lu. longipalpis. (A) Pale patches containing tergal papillae in the fourth abdominal tergite (arrow). (B) Fourth abdominal ter-
gite amplified (arrow). (C) Bristles with curved, hooked apex on the dorsal margin of the paramere (arrow).

insects per trap; in the rural area 7,424 (41.2 insects per trap) and in
the urban area 105 (0.6 insects per trap). Of the total number of sand
flies caught, 18,033 insects (80.7%) were captured in the forested envi-
ronment, 3,495 (15.5%) in the peridomiciles, and 806 (3.6%) indoors.

Only two Lu. longipalpis males were captured (on the same night)
in a peridomicile located in the peri-urban area of Assis Brasil - AC.
(Fig. 2). The total of sand fly fauna will be published in a future paper.

Discussion

The two specimens of Lu. longipalpis were collected in May 2013, in
the peri-urban region, in the peridomiciliary environment (Fig. 3),
characterized by the cultivation of vegetables, the presence of trees
such as the banana plant (Musa spp.), acerola (Malpighia emarginata
DCQ), cashew (Anacardium occidentale L), and cupuagu (Theobroma
grandiflorum Schum). In addition, there are domestic animals such as
dogs and fowl (chickens and ducks). In the environment, there is no
structured chicken coop and the chickens use the trees for shelter.
This environment is consistent with several studies which report the
presence of Lu. longipalpis in peridomiciles due to this sand fly’s

attraction to hens and dogs as food source, with the possibility of the
circulation of Leishmania spp. between insect vectors and mammal
hosts (Alexander et al. 2002, Sant’Anna et al. 2010).

The opening of new areas of human occupation through Land
Use and Cover Change, especially in south-western Amazonia
(which embraces the Brazilian states of Acre, Rondonia, western
part of Amazonas; Madre de Dios Department—Peru; Pando
Department—Bolivia) has led to the expansion of the transmission
area of ATL (Luna 2002, Cesario and Andrade-Morraye 2008,
Mooney et al. 2009, Cesario et al 2011). Acre has been reported to
have ~20 times higher incidence rates (coefficient of detection) of
ATL than the level considered as “very high transmission” by the
Brazilian Ministry of Health (SVS 2007, Secretaria de Ciéncia e
Tecnologia e Insumos Estratégicos [SCTIE] 2010).

There are probably two possible routes of vector dispersion:
from Bolivia (in the Yungas region and the municipality of Toro
Toro in Potosi; Le Pont and Desjeux 1985, Le Pont et al. 1989,
Dujardin et al. 1997, Garcia et al. 2009) or from Rondonia
Brazilian state (in the municipalities of Cacaulandia, Monte Negro,
Buritis, and Campo Novo; Gil et al. 2003, Teles et al. 2013b; Fig.
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Fig 3. Sand flies sampling sites. (A) Typical wood-built domicile located in the peri-urban region of the Assis Brasil. (B) Presence of holes on the walls and the floor.
(C) Peridomicile with forest adjacent (trees) and domestic animals (collect site of Lu. longipalpis). (D) Secondary forest adjacent to the sampling site in Assis Brasil.

1). The distances from Assis Brasil and the nearest places where Lu.
longipalpis was collected in Bolivia and Brazil is almost the same,
roughly 600 Km, but Bolivia presents the highest altitudes (950-
2,800 AMSL) compared to Brazil (190 AMSL). New entomological
captures will be necessary to arrive at a better understanding of the
dispersion of this species in the region.

In addition, other studies, such as the biological cycle (Souza
et al. 2009), sexual pheromone analysis (Hamilton et al. 2005), and
males’ mating sound (De Souza et al. 2002) would be opportune to
clarify the relation of the Lu. longipalpis population from Assis
Brasil with other allopatric populations.

According to the classification of the areas of Visceral Leishmaniasis
Control Program of the Brazilian Ministry of Health, the municipality
of Assis Brasil could be classified as a silent area (where no autochtho-
nous cases of VL have been reported), receptive (with the confirmed
presence of Lu. longipalpis), and vulnerable (with intense migratory
flow, especially as it is a border area with Peru and Bolivia; SVS 2006).

The relevance of this register is justified as an alert for govern-
ment health agents, since the Brazilian Ministry of Health estab-
lishes the following recommendations for silent and receptive areas:
environmental sanitation, control of the wandering canine popula-
tion, and survey of canine serological sampling (SVS 2006).

Due to the proximity of the Brazilian municipality of Assis Brasil
to Peru and Bolivia, a greater evaluation of the risk of the dispersion

of Lu. longipalpis in these bordering countries as the possibility of
the appearance of the disease in the future is to be recommended.
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