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ABSTRACT:

Anopheles aquasalis is an important malaria vector in the northwestern coast
of Brazil and is currently found in the intra continental regions. Insect studies were
conducted in the Buriticupu municipality, Maranh3o state, Brazil in the period of 2006
to 2011 between 6:00 h and 18:00 h comprising three environment types viz., intra,
peri and extradomicile; with the objective of assessing the presence of anophelines
related to malaria transmission. A total of 17 individuals of Anopheles aquasalis were
collected in the area. We conclude that this species dispersed to the intracontinental
region, in an area 300 km distant from the coastal belt.
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INTRODUCTION

Genus Anopheles is a group of haematophagous
Diptera with a wide global distribution (Rebélo et al.,
1997) commonly known worldwide as mosquitoes and as
"murigocas", "carapands" and "suvelas" in Brazil. The
group comprises approximately 430 described species
(Rabach, 2014) of which at least 30 to 40 are natural
vectors of plasmodia that cause human malaria
(Kiszewski et al., 2004).

Of the approximately 57 anopheline species
recorded in Brazil, only six are implicated as main
vectors of human malaria according to the Brazilian
the

Health Ministry Considering subgenus

Nyssorhynchus, Anopheles darlingi Root 1927,
Anopheles albitarsis Lynch-Arribalzaga 1878 (latusenso)
and Anopheles oswaldoi Peryassu 1922 (latusenso) are
vectors in the Amazonian countryside, and Anopheles
aquasalis Curry 1932 in the northwestern coastal area. In
the subgenus Kerteszia, Anopheles cruzii Dyar and Knab
1908 and Anopheles bellator Dyar and Knab 1906 are
vectors in Serra do Mar (Gomes ef al., 2008; Ministério
da Satde and Secretaria de Vigildncia em Saude, 2008).
In the State of Maranhdo, the main plasmodium vector
species is Anopheles darlingi, occupying predominantly
the intracontinental area, and Anopheles aquasalis is
distributed in the coast (Rachou, 1958; Silva, 1989;
Consoli and Lourengo-de-Oliveira, 1994; Forattini,
2002), although other Anopheles species were also been
found in the region

The entomological inquiries about malaria’s
vectors enable the knowledge of anopheline species
diversity, the analysis of those incriminated in
transmission and evaluation of the environmental and
biological risk factors for the epidemiology of the
disease (Tadei er al., 1988; 1998; 2007). According to
Tadei et al. (1998) in Amazonia, population density of
anophelines, especially A. darlingi, varies along the year
for adult and immature forms alike. In some situations,

reduced densities were found to be correlated with

Amazonian winter, more evidently for adult than for
immature forms (Tadei et al., 2003), since in the rainy
season these insects are displaced from permanent
breeding grounds in the "terra firme" (upland forest) to
lakes and ponds that form near river margins during the
flood, as rising waters create temporary breeding
grounds in the forest (Tadei et al., 1998).

In Atlantic coastal regions, 4. aquasalis are more
tolerant to water bodies containing some salinity
predominates (Rios-Velasquez et al., 2013). Anopheles
aquasalis commonly colonizes breeding grounds in
brackish, slow-moving water, totally or partially shaded,
in low-lying terrain frequently flooded by the tidal pulse,
and ditches and puddles filled with rainwater in saline
soils. These conditions limit the species' distribution on
the coastal zone, as well as on the freshwater breeding
grounds within a few kilometers from the shore (Faran,
1980; Consoli and Lourengo-de-Oliveira, 1994), with
records of up to 200 km inland (Forattini, 2002).

This species is distributed in almost the entire
Brazilian coast, extending through Guyana, French
Guyana, Surinam, Venezuela, Trinidad and Tobago,
Colombia, Panama, Nicaragua, Costa Rica and even the
Pacific coast of Ecuador (Conn et al., 2013). It is
considered quite receptive to infection and transmission
of Plasmodium vivax (Rios-Velasquez et al., 2013), and
is the main species responsible for malaria transmission
on the coastal belt of the Maranhdo state, Brazil is
(Rebélo et al, 1997). Based on this information, the
objective of this work is to describe the first record of the
species  Anopheles aquasalis in the Buriticupu
municipality, Maranhdo state, Brazil, an area not ably of
malaria transmission. Although this paper concerns only

A. aquasalis, it is part of a larger ecological study on

malaria vector species.

MATERIAL AND METHODS
Study area
Studies were conducted at the locality of
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Figure 1. Geographical location of Buritizinho community, Buriticupu municipality, Maranhdo State, Brazil

Legenda: Legend; Municipios: Municipalities; Capitais: Capitals; Rodovia Pavimentada: Paved Road;
Ferrovia: Railway; Limites Estaduais: Statelimits; Massa d'agua: Waterbody; Pontos de coleta: Collection
points; Adultos: Adults; Formas Imaturas: Immatureforms; Localizacdo: Location. MA: Maranhdo; BR-222:

Federal Roadway BR-222.

Buritizinho, Buriticupu municipality, Maranhdo State,
Brazil, located in an intracontinental region, distant 300
km in a straight line, on average, from the coastal belt
(Figure 1). Collection points were georeferenced; see
Table 1 for geographical coordinates.
Seasonal fluctuation and density of Anopheles
aquasalis.

Anopheline collection was performed in three
environment types which are relative to the distance

Table 1. Geographical coordinates of the collection
community, Buriticupu municipality, Maranhio state

from houses: intra, peri and extra domicile. Captures
were done monthly, between January 2006 and February
2011, one night per month, between 6:00 h and 18:00 h.
On each environment type, three people systematically
collected during 20 minutes every hour, 12 hours without
interruption. A qualified technical team performed the
captures, using the human landing catches - HLC

technique with Castro type suction tubes. Collectors

points of Anopheles sp. adults at the Buritizinho

Location Enviroment type Latitude Longitude
Domicile Intradomicile

-4°30°34.1”S -46°49°27.3"W
Domicile Peridomicile 4°30°14.17S _46°48°0.29"W
Domicile Extradomicile -4°30°20.77S -46°47°89.0”W
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Table 2. Number of Anopheles aquasalis mosquitoes collected in domiciliary environments at the Burit-
izinho community, Buriticupu municipality, Maranhio state, 2006 to 2011

Intradomicile Peridomicile Total
Species n % n % n
4 23.5 13 76.5 17

Anopheles aquasalis

wore personal protection equipment and followed the
procedures described by Tadei ef al. (2012).

Mosquito species identification was done at the
Entomology Laboratory of the Parasitic and Infectious
Diseases Reference Centre, Maranhido Federal University
-UFMA (Centro de Referéncia do Laboratério de
Entomologia do Centro de Referéncia em Doengas
Infecciosas e Parasitarias da Universidade Federal do
Maranhdo) using the dichotomous keys of Consoli and

Lourengo-de-Oliveira (1994) and Forattini (2002).

RESULTS AND DISCUSSION

A total of 17 specimens of Anopheles aquasalis
was collected, all are found to be adult females. Most
mosquitoes were sampled in the peridomicile
environment (n=13: 76.5%), against 23.5% (n=4) in the
intradomicile environment. No mosquitoes of this
species were recorded in the extradomicile environment
(Table 2). The species was active between 19:00 h and
21:00 h, and was limited to the period from March to
May every year.

This record in the Buriticupu region is important,
since the literature mentioned A. aquasalis within 100
km (Faran, 1980; Consoli and Lourengo-de-Oliveira,
1994) or 200 km (Forattini, 2002) of the coast. In the last
decade, Rebélo ef al. (1997) recorded the species only in
municipalities close to Maranhdo State's coast. Since
Buritizinho community is 300 km distant from the
Atlantic Ocean's coast in a straight line, on average, this
record extends the species' distribution area inland.
Studies conducted in the 1980s by the National Institute

of Amazonian Research - INPA (Instituto Nacional de

Pesquisas da Amazonia) had recorded a few individuals
in Tucurui, Para State, distant 240 km from the coastal
zone, on average (Tadei WP personal communication).
However, studies conducted in 1994 and 1995, also in
Buritizinho, did not record the vector (Rebélo, 1997),
which leads us to admit that it dispersed recently. One of
the factors that may have contributed to this mosquito's
dispersal to the hinterland is the access ways to the
region, which is connected to the coast by the Federal
Roadway BR-222 and by the Carajas Railway. The
vector must have found an abundant blood food source in
Buritizinho, as well as breeding grounds located around
the Buriticupu River, which borders the community.
Considering the species' epidemiological
importance and potential to expand inland, these data
constitute a finding of great relevance for entomological
surveillance of malaria control in the state, since

A. darlingi, also involved in malaria transmission, is also

known to occur in the region (Rebélo et al., 1997).

ACKNOWLEDGMENTS

We are grateful to Leandro Mateus Pieroni for
the aid with the map in Figure 1, to CAPES for
and to

sponsoring the first author's

FUNASA/MS technicians for the assistance with field

scholarship,

collection.

REFERENCES
Conn JE, Quiiiones ML and Pévoa MM. 2013.
Phylogeography, Vectors and Transmission in Latin

America. In: Manguin S. (Ed.). Anopheles mosquitoes -

1785

Journal of Research in Biology (2015) 5(5): 1782-1787



Barros et al., 2015

New insights into malaria vectors. Rijeka, Croatia:

Intech. p. 145-172.

Consoli R and Lourenco-de-Oliveira R. 1994.
Principais mosquitos de importancia sanitaria no Brasil.

Rio de Janeiro: Fiocruz. 228 p.

Faran ME. 1980. Mosquito Studies (Diptera, Culicidae)
XXXIV. A revision of the Albimanus Section of the
subgenus Nyssorhynchus of Anopheles. Contributions of

the American Entomologicallnstitute, 15(7): 1-214.

Forattini OP. 2002. Culicidologia Médica, vol. 2. Sao
Paulo: Editora da Universidade de Sdo Paulo, 864 p.

Gomes AC, Paula MB, Duarte AM, Lima MA,
Malafronte RS, Mucci LF, Gotilieb SL and Natal D.
2008. Epidemiological and ecological aspects related to
malaria in the area of influence of the lake at Porto
Primavera Dam, in Western Sdo Paulo State,
Brazil.Revista do Instituto de Medicina Tropical de Sdo

Paulo, 50(5): 287- 295.

Kiszewski A, Mellinger A, Spielman A, Malaney P,
Sachs SE and Sachs J. 2004. A global index
representing the stability of malaria transmission.
American Journal of Tropical Medicine and Hygiene,

70(5): 486-498.

Ministério da Saude and Secretaria de Vigilancia em
Satade. 2008. Situagdo epidemiologica da malaria no

Brasil. Brasilia.

Rabach R. 2014. Mosquito Taxonomic Inventory.
Available at: http://mosquito-taxonomic-inventory.info/
sites/mosquito-taxonomic-inventory.info/files/Valid%

20Species%20List 21.pdf [Accessed in: 09/09/2014].

Rachou RG. 1958. Anofelinos do Brasil:

comportamento das espécies vetoras da malaria. Revista
Brasileira de Malariologia e Doengas Tropicais, 10: 145-

181.

JM, Moraes JL, Alves GA, Leonardo FS, Rocha RV,
Mendes WA, Costa E, Camara LE, Silva MJ, Pereira
YN and Mendonca JA. 2007. Distribution of species
from genus Anopheles (Diptera, Culicidae) in the State of
Maranhio, Brazil. Cadernos de Saude Publica, 23(12):
2959-2971.

Rebélo JMM, Silva AR, Ferreira LA and Vieira JA.
1997. Anopheles (Culicidae, Anophelinae) e a malaria
em Buriticupu-Santa Luzia, Pré-Amazénia Maranhense.
Revista da Sociedade Brasileira de Medicina Tropical,

30(2):107-11.

Rios-Velasquez C, Martins-Campos KM, Simées RC,
Izzo T, Santos EV, Pessoa FAC, Lima JBP, Monteiro
W, Secundino NFC, Lacerda MVG, Tadei WP and
Pimenta PF. 2013. Experimental Plasmodium vivax
infection of key Anopheles species from the Brazilian

Amazon. Malaria Journal,12:460, 1-10.

Silva AR. 1989. Malaria: fotografia de uma crise no
setor saude. Sdo Luis, MA: Universidade Federal do

Maranhao.

Tadei WP, Dutary-Thatcher B, Santos MJ, Scarpassa
VM, Rodrigues IB and Rafael MS. 1998. Ecologic
observations on anopheline vectors of malaria in the
American Journal

Medicine and Hygiene, 59(2): 325-335.

Brazilian Amazon. of Tropical

Tadei WP, Passos RA, Costa FM, Brandao IR, Santos
JMM and Rafael MS. 2012. Treinamento em
bioecologia de mosquitos vetores de doengas tropicais.

Manaus: Fronteiras - Alto Rio Negro. 47p.

Tadei WP, Rodrigues IB, Santos JMM, Rafael MS,
Passos RA and Costa FM. 2007. Entomologia e
controle de vetores: o papel da entomologia no controle
da malaria. Revista da Sociedade Brasileira de Medicina

Tropical, 40: 22-26.

Journal of Research in Biology (2015) 5(5): 1782-1787

1786



Barros et al., 2015

Tadei WP, Rodrigues IB,Terrazas W, Lima CP,
Santos JMM, Rafael MS, Baggio JB, Lago Neto JC,
Gonsalves MJF and Figueiredo EQ. 2003. Malaria:
Ecology, Transmission and Control. In: Proceedings of
30th Course: Implementagdo do controle bioldgico de

mosquitos usando bioinseticida bacteriano. p 50-60.

Tadei WP, Santos JMM, Costa WLS and Scarpassa
VM. 1988. Biologia de anofelinos amazonicos. XII.
Ocorréncia de espécies de Anopheles, dindmica da
transmissdo e controle da malaria na zona urbana de
Ariquemes (Rondonia). Revista do Instituto de Medicina

Tropical de Sdo Paulo, 30(3): 221-251.

4 N
Submit your articles online at www.jresearchbiology.com

Advantages
¢ Easy online submission
e Complete Peer review
o Affordable Charges
e Quick processing
o Extensive indexing
¢ You retain your copyright

submit@jresearchbiology.com

www.jresearchbiology.com/Submit.php

- J/

1787

Journal of Research in Biology (2015) 5(5): 1782-1787



