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ABSTRACT

In this paper, the seasonal abundance of 25 sandfly species (1Bruthptomyiagenus and 24 of

the Lutzomyiagenus) found at P1V5, municipal district of Buriticupu, Maranh&o State, is discussed.
The capture was carried out from 18:00 P.M. to 6:00 A.M., once a month, from January to Decem-
ber 1996. CDC light traps were set up in the forest, in the peri and intradomicile environments. Five
species were only found in the rainy season (January to June), being represented by one or two in-
dividuals; eight species occurred only in the dry season (July to December) and eleven species appeared
in both seasons. The most frequent species in the dry period lwevbitmani(26.3%),L. serrana
(23%),L. choti (22.8%),L. evandroi(7.5%),L. longipalpis(5.8%),L. termitophila(3.3%),L. shannoni

(3%) andL. migonei(2.5%). In the rainy seasoh, whitmaniwas the prevailing species (74%), fol-

lowed byL. termitophila(4%), L. umbratilis (3.4%),L. serrana(2.8%),L. evandroi(2,8%) andL.

claustrei (2.4%).L. whitmaniwas thought to be an annual species, occurring in the entire year of
study. The others species, with exceptiorLtserranaandL. evandroj showed a seasonal, punc-

tual or peripheric pattern.

Key words Phlebotominael.utzomyia,Leishmaniasis, Amazénia of Maranh&o.

RESUMO

Flebotomineos (Diptera: Psychodidae) da Amazdnia maranhense. V. flutuagcdo sazonal
em area de colonizac¢é@o antiga e de endemismo de leishmaniose cutanea

Discute-se neste trabalho a abundancia sazonal de 25 espécies de fleb6tomos (um @rwgépero

tomyiae 24 do génerbutzomyig encontradas na localidade de P1V5, municipio de Buriticupu. Os
flebotomos foram capturados das 18 as 6 horas, uma vez por més, de janeiro a dezembro de 1996.
Utilizaram-se armadilhas luminosas CDC, instaladas na mata, peri e intradomicilio. Os flebotomineos
foram encontrados o ano inteiro, sendo que cinco espécies distribuiram-se somente na estacdo chuvosa
(janeiro a junho), representadas por um ou dois individuos; oito espécies s6 ocorreram na estacao
seca (julho a dezembro) e 12 espécies tiveram representantes nas duas estacdes. No periodo seco foram
encontrados 400 espécimens, e as espécies mais abundanted favhitmani(26,3%),L. serrana

(23%), L. choti(22,8%),L. evandroi(7,5%),L. longipalpis(5,8%),L. termitophila(3,3%),L. shannoni
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(3%) eL. migonei(2,5%). J& na estacdo chuvosa, foram capturados 327 espécimens e o predominio foi
das espéciek. whitmani(74%), L. termitophila(4%), L. umbratilis (3,4%),L. serrana(2,8%),L.

evandroi (2,8%) elL. claustrei (2,4%). Foram consideradas anuais as espéciaghitmanj que

ocorreram em todos 0os meses do ano de estudgegranae L. evandroj que faltaram apenas em trés

meses alternados. As demais foram consideradas sazonais, periféricas ou pontuais. Considerando todos
os individuos capturados por estacéo, verifica-se que a densidade foi significativamente maior no
periodo seco (55%) do que no periodo chuvoso (45%). Durante o periodo de captura dos flebo-
tomineos notificou-se a ocorréncia de 384 casos de LTA na regido de Buriticupu e, a exemplo do que
ocorreu com os flebotomineos, cerca de 53,4% dos casos da doenca foram registrados na estacao seca,
contra 46,6% na estacdo chuvosa.

Palavras-chave Phlebotominaelutzomyia,Leishmaniose, Amazbénia maranhense.

INTRODUCTION mic areas for cutaneous leishmaniasis in Maranhao
and it has been contributing in the last four years
In the hot and wet tropical regions in which with over 300 annual human cases, according to
a regular pluvial distribution takes place, the sandavailable reports from a local Health Post of the
flies density presents little variation per year (LeFederal University of Maranhao. Although these
Pont & Pajot, 1980). Otherwise, in the temperatecircumstances, studies dealing with the regional
and subtropical areas the density fluctuation followssandfly and infection ecology are still lacking.
a season pattern, increasing during the hot and wet  The understanding about season distribution
period and decreasing softly in the could and dryf the sandflies is a valuable tool not just from
one (Consolinet al, 1990; Gomest al, 1983). the bioecology viewpoint of these insects but also
In Maranhao State, where a hot and moistegarding the epidemiological aspects of the disease
climate is found, little is known about sandflies and thus providing subsidies to leishmaniasis con-
season pattern. The only published data on thigol measures.
approach were shown by Rebé&bal (1999a) This work focuses mainly on assessing the
studying the association between the sandfliesnonthly distribution pattern of the phlebotomine
occurrence in every month and the distribution ofsandflies in the Buriticupu region associated with
visceral and cutaneous leishmaniasis in the eastethe occurrence of human cases of cutaneous leish-
“cerrados” in Maranh&o State, however based omaniasis throughout the year.
fragmentary data taken from the National Foun-
dation of Health/FNS/MA. These authors found MATERIAL AND METHODS
out that the sandfly species were present in the most
studied months, evidencing a significant frequencyStudy area
in the rainy season (January-June). The municipality of Buriticupu is situated
Studies of the sandflies fauna undertaken irat 4 and 3LS and 4530’ and 47LW in the Ama-
Maranhdo State are limited to inventory workszdnia of Maranh&o (Fig. 1) at a mean altitude of
aimed only at knowing the local species com-200 m. The hot and wet is the characteristic wea-
position. Works dealing with sandfly fauna havether, however, associated with a transition between
been carried out in distinct areas in the State, sude Amazonia super-humid and the semi-arid north-
as the “cerrados” zone and the island of Sdo Luieastern weather. There is a 6-month dry season
(Rebéloet al., 1996, 1999a, b). Currently, these and an annual mean precipitation of 1,800 mm
studies have been established in endemic areas f(IBGE, 1984).
leishmaniasis, as in the Amazonia of Maranhao The vegetation encountered in Buriticupu is
in more than 4Qutzomyiaspecies have been found represented by the Dense Perennial Stationery
(Rebéloet al., 1998). Forest, comprised of huge trees which may extent
The municipality of Buriticupu, situated in up to 50 m from the ground and it stays on high
the Amazonia of Maranh&o, takes part in the endeand low sedimentary areas (IBGE, 1984).
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Fig. 1 — A map of Maranh&o State showing the position of Buriticupu in the Amazénia of Maranh&o, Brazil.

However, owing to the exploitation activities Collecting method
and agricultural projects a variety of predominant Sandflies were collected between 18:00 and
forest profiles are found, such as “capoeiras” fo-6:00 hours, once a month, from January to De-
rests, grazing areas and shrubby species of distutember 1996 in the forest, inside and outside
bed timberlands. In the past, shrubby areas werenvironments. In the forest one CDC light trap was
absent, and the present small sized plants and halised and manual collections were also made by
grown trees are ensuing from the adjacent matrixesising a Shannon trap. At the peridomestic site two
The original vegetation, to date, is delineated byCDC light traps were used, one in the poultry yards
isolated fragments of forest on the plateaus. and the other in the pigpen, both placed about 30 m

The actual study area (about 12 hectaresfjrom the human dwellings. In the intradomestic
where the sandflies collecting was accomplishegnvironment two CDC light traps were set up in
which includes the domestic and peridomestic sitethe bedrooms. The light traps were hooked at 1.5 m
(pigpen and poultry yards) is placed on a fragmenabove the ground and always at the same places.
of forest far 50 km from the municipality of Buri- The collected specimens in every light trap
ticupu and 20 km from the P1V5 locality. and hour were killed in recipients with ethyl acetate
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and deposited in glasses containing 70% alcohdl'he simple correlation coefficient was utilized for
for further transport to the laboratory. In the labo-analyzing the association between the sandfly mon-
ratory they were mounted in Berlese for the identhly variation and the temperature, moist and plu-
tification procedure according to Young & Duncanvial precipitation deviation along the year.
(1994). Schedules were filled with the species

name, site, method of capture, date, hour and the RESULTS

catcher’s name.

A non-parametric statistical test was used for A total of 727 specimens of 25 sandfly spe-
analyzing the differences found between rainy anaies (1 of the genuBrumptomyiaand 24 of the
dry season sandfly density. The differences wergenusLutzomyig were encountered. The monthly
thought to be statically significant when only thedistribution of the collected species is depicted
error probability (p) was lower than 5% (p < 0.05).in Table 1.

TABLE 1

Monthly frequency of the Phlebotominae species encountered in the forest and in the human dwellings (intra
e peridomicile environments), in P1V5 locality, Buriticupu, Amaz6nia of Maranhao, Brazil, 1996.

Seasons Rainy Dry
Months J F M A M J J A S (0] N D Total
B. avellari - 3 - - - - - 2 - - - - 5
L. brachyphalla - - - - - 2 - - - - _ _ 2
L. choti - - - - - - 5 10 14 11 47 1 91
L. claustrei - - - 1 7 1 - - - - - —
L. dendrophyla - 1 - - - 1 - - - - - - 2
L. evandroi 4 2 - - - 3 2 4 1 4 7 12 39
L. furcata - - - - - 2 1 3 1 - - - 7
L. goiana - - - - - - 1 1 - _ _ _ 2
L. gomezi - 1 - - - - 1 - - - - - 2
L. hirsuta - - - - 2 - - - - - - - 2
L. lenti - - - - - - - - - - - 1 1
L. lloydi - - - - 1 - - - - - - — 1
L. longipalpis - | - - - - - - 6 7 - 1 11 23
L. migonei - - - 1 - - - - - 5 5 - 11
L. monstruosa - - - - - 1 - - - - - - 1
L. sordellii - - - - - - - 1 - - - - 1
L. serrana 2 3 2 1 - 1 - 3 29 51 8 1 101
L. shannoni - - - - - 11 - - - 10 1 1 23
L. spathotrichia - - - - - - - - - 1 - _ 1
L. termitophila 4 5 3 1 - - 2 1 - - - 10 26
L. triacantha - - - - - - - 2 - - — _
L. trinidadensis - 1 - - - 2 - 1 - - - —
L. trispinosa - - - - 1 1 1 1 1 3 - -
L. umbratilis - - - - 7 7 1 - - - - - 14
L. whitmani 3 9 65 116 39 10 2 41 42 1p g 3 3471
Total of individuals 13| 25 70 120, 57 42 16 16 94 p7 58 49 727
% individuals 55% 45%
Species a] 8] 3] 5| e 120 o 1B 1 B 71 3
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The sandfly species were present in the wholseason with those occurring in both seasons the
year of study however 5, represented by one adfollowing results could be obtained:
two individuals, were found only in the rainy season e in the rainy season it was found 18 species
(January-June) and; 8 species appeared exclusivaly a total of 327 collected individuals, where
in the dry season (July-December); 12 species werghitmani(74%) was the prevalent species followed
present in both seasons. From combining the spén a fewer frequency bl. termitophila(4%), L.
cies which registers were displayed in only oneumbratilis (3.4%) (Fig. 2A);

L. termitophila (4%) Others L. umbratilis (3.4%)
L. serrana (2.8%) L. claustrei (2.4%)
/ L. evandroi (2.8%)
L. whitmani
A

L. shannoni (3%)

| _ Others (5.8%)
22.8°
L. serrana

L. migonei (2.5%)

L. whitmani

L. longipalpis
(5.8%)

L. choti

B

Fig. 2 — Specimens rate numbers of sandflies collected in the rainy (A) and dry (B) seasons, in P1V5 locality, Buriticupu,
Amazodnia of Maranhd&o, Brazil, 1996.

e in the dry season 20 species werethe latter had a tendency to occur more abundantly
registered in a total of 400 collected individuéls. in the dry period (Table 1).
whitmani(26.3%) continued prevailing, however The others sandflies were found in a given
the two succeeding places were occupied_by month or season and some species occurred irregu-
serrana(23%) and.. choti(22.8%), respectively. larly throughout the year. On this basis, the species
The relative amount of the others species in thi®. avellari, L. brachyphalla, L. hirsuta, L. lloydi,
period can be seen in Fig. 2B. L. monstruosa, L. sordellii, L. spathotrichia, L.

It is observable that. whitmaniwas the most lenti andL. triacanthawere classified as punctual
frequent species in both seasons mainly in the raingiue to the occurrence in only one manth
one since about % of the collected individuals was L. dendrophylalL. gomeziandL. trinida-
represented by this species (Fig. 2A). This sandflgensiswere though to be peripheric, as they were
appeared in the entire year showing a relativelyencountered irregularly in two or three months
high number of individuals in most months butduring the year.
chiefly in April which was one of the rainiest month Otherwise. choti, L. claustrei, L. furcata,
of the research period (Table 1). L. trispinosaandL. umbratiliswere grouped as

The presence df. serranaandL. evandroi  seasonal species since their occurrence was restrai-
is displayed in both seasons, being relatively founehed to a strict and continuos period of the year.
in the whole year only lacking in two or three The individual monthly distribution curves
months; the former was the most regular one andf all assembled species and the environmental
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variables are illustrated in Fig. 3. The simple cor- An inventory of human cases of
relation coefficient showed a decreased associatioieishmaniasis was made parallel to the sandflies
between the monthly variation of the sandflies andtollecting course, resulting in 384 notified cases
the temperature (r = 0.47) and relative moisturen the Buriticupu region. About 53.4% of the human
changes (r = 0.11) and a lower monthly deviationcases was registered in the rainy season and 46.6%
of the pluvial precipitation was revealed. in the dry period. The seasonal distribution pattern
On the other hand, taking all collected indivi- of the human cases of cutaneous leishmaniasis was
duals for each season into consideration, one caassociated with the individual abundance described
observe a raised density in the dry period wherabove.
400 specimens were captured, totaling 55% of the In Fig. 4 it is depicted the monthly distri-
total sample, resulting in a 10% rate which wasbution of the cases of cutaneous leishmaniasis
greater than that found in the rainy season (32¢orrelated to the captured sandflies. The simple
specimens or 45% of the sample) (Table 1). Thigorrelation coefficient made evident the existence
difference was thought to be statistically significantof a strong association between the two variables

(p > 0.05). (r = 0.64).
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Fig. 3 — Monthly variation in the number of phlebotomine species and in the relative moisture, pluvial precipitation and
temperature indexes, in the municipality of Buriticupu, MA, Brazil, from January to December 1996.

DISCUSSION ventory works carried out in different areas in Brazil
such as in Buriticupu. Among the phlebotomine
In this study, the sandflies showed distinctsandflies present in Buriticupu, attention is given
profiles of distribution throughout the year. It wasto L. whitmanithe only species classified clearly
found species to have an annual, seasonal, peripheis annual and together with serranaandL.
or punctual behavior. Generally, the two latterevandroj which were absent in three subsequent
behaviors tend to prevail upon the others in inimonths, were the most frequent sandflies.
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Fig. 4 —Monthly variation in the total of phlebotomine species collected in the rural community of P1V5 and in the number
of notified human cases of cutaneous leishmaniasis (CL) in Buriticupu, MA, Brazil, 1996.

Otherwise, in “cerrados” zone of Maranh&o vedoet al, 1990; Queiroet al, 1991). Interestingly,
where a drier weather is founld, whitmaniand these two forms of leishmania has already been
L. evandroiwere encountered only in six months detected in Buriticupu, not isolated from the vector
of study. The former was more frequent in thebut from patients bearing ulcerated lesions of
wetter period (Rebélet al,, 1999a) and the latter cutaneous leishmaniasis.
was present in both seasons. The species more It should be pointed out the high frequency
irregularly distributed in that region was lon-  of L. whitmaniin the sylvatic environment in Buri-
gipalpis, not so surprisingly since that area is enticupu. This behavior is similar to that found in
demic for visceral leishmaniasis. the Amazonia of Paré where this sandfly neither

The Buriticupu region, which is an endemic exhibit any anthropophili nor invade the human
area for cutaneous leishmaniasiswhitmaniwas  dwellings near the forest (Ranggtlal, 1996). This
found to be the prevailing species represented bgpecies has been commonly found at the peri-
over 50% of the collected individuals and it wasdomestic environment in a great abundance being
prevalent in the rainy season, since in this perioéomparable to the States of S&o Paulo and Minas
more than 69% of the individuals were sampled Gerais, where in endemic areas for cutaneous leish-
The high populational density &f whitmaniin ~ maniasis, this sandfly has shown elevated density
the whole year should be faced as an epidemiowith markedly inclination to bite man (Taniguchi
logical factor directly associated with the risk of et al, 1991; Tolezanet al, 1992). From the bioe-
leishmaniasis transmission, whereas the notifie¢ology viewpoint theL. whitmanipopulation in
cases was uniform in all surveyed months. AccorBuriticupu has been getting to an intermediate
ding to Barnett (1962) the spatial and temporabehavior between the sylvatic and the brazilian
relationship between an arthropod and the diseas®uthern peridomestic populations.
is an essential factor for incriminating a given Among the seasonal speciés,umbratilis
species as an effective vector of this corresponding a predominant species and the major vector of
affection. This approach have been an important. guyanensisrom Manaus until Amapa and
element applied to the studies carried out in thé&rench Guyana, whilk. whitmaniis thought to
Buriticupu region. be a secondary species. A noteworthy fact is that

In the neighboring Para Stale, whitmani  although the presence of this species in Buriticupu
is shown to be the vector akishmania shawi is well known, since then no isolationla$. guya-
(Ryanet al, 1987; Lainsoret al, 1994) and in nensisfrom patients bearings lesions has been
the brazilian areas out of the amazonian domaiobtained. Regardless, the presence of this sandfly
this species has been incriminated as the vectapecies, even though in a short period in the year,
of Le. braziliensis There are some reports from supports the hypothesis that leishmaniasis in Buri-
the northern of Brazil dealing with these conclu-ticupu have been transmitted by more than one
sions (Hocket al., 1986; Ryaret al, 1990; Aze- sandfly vector.
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