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Studies on the feeding habits of Lutzomyia
(N.) intermedia (Diptera, Psychodidae),
vector of cutaneous leishmaniasis in Brazil
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Abstract

The precipitin test was applied to identify the
blood meal sources of Lutzomyia intermedia,
collected in two distinct habitats: inside houses
and in the peridomicile, in Mesquita, Rio de Ja-
neiro State, Brazil, a transmission area of Leish-
mania (V.) braziliensis. The following antisera
were tested: human, avian, equine, rodent, and
opossum. From a total of 370 females analyzed,
128 specimens from the domicile and 59 from
the peridomicile reacted with specific antisera.
The anthropophily of L. intermedia was con-
firmed in both habitats; likewise, the feeding of
this sand fly species on domestic animals, ob-
served in previous entomological surveys, was
confirmed by the strong reactivity with avian,
canine, and equine antisera. However, feeding
on rodents, mammals frequently found inside
and around houses, represents further evidence
related to the vector competence of L. interme-
dia, since synanthropic and sylvatic rodents
have been considered a putative reservoir of L.
(V) braziliensis.
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Introduction

In the State of Rio de Janeiro, Brazil, Lutzomyia
intermedia is considered the principal vector
of cutaneous leishmaniasis, caused by Leish-
mania (V.) braziliensis 1.2,3,4, The vector com-
petence of L. intermedia is suggested by its dis-
tribution and frequency in areas with the oc-
currence of human cases of cutaneous leish-
maniasis, its particularly high density in both
the intradomicile and peridomicile, its anthro-
pophily, and the fact that it has been found
naturally infected with Leishmania sp. of the
Peripylarian Section (sub-genus Viannia) 5. It
is noteworthy that even though it is considered
a highly anthropophilic species, it is heavily at-
tracted to dogs and equines, as suggested by
domestic reservoirs of L. (V.) braziliensis 4.6.
Studies conducted in cutaneous leishmaniasis
transmission areas in the State of Rio de Janei-
ro in the late 1990s demonstrated the presence
of L. intermedia including in remnants of the
Atlantic Forest located 800 meters from house-
holds with human and canine cases of cuta-
neous leishmaniasis 7.

Accurate knowledge of the blood meal source
for vectors of human pathogens provides infor-
mation on the preference for hosts under nat-
ural conditions. The intensity of anthropophily
is one of the essential factors in the evaluation
of vector capacity, while data on the attraction
to other hosts can shed light on the association



between potential vectors and natural reser-
voirs of pathogens.

Current knowledge on the feeding habits of
L. intermedia is based on data obtained from
captures using human bait or in animals, using
a Castro aspirator or CDC light traps 2,3.4,7.
Therefore, in order to better define the feeding
sources for females of this important American
cutaneous leishmaniasis vector in Southeast
Brazil, the precipitin test was applied to speci-
mens collected in the domiciliary environ-
ment in an endemic area in the State of Rio de
Janeiro.

Materials and methods

Sand fly collection

Specimens were collected in a community lo-
cated 600 meters above sea level in the munici-
pality of Mesquita (22045’37” S; 42026’52” N),
Rio de Janeiro State. The area was described pre-
viously by Rangel et al. 4. Captures (a total of 17)
were performed in 1999 and 2000 in the interior
of dwellings where human (a total of 23 human
cases were registered in the locality during this
period) and canine cases of cutaneous leishma-
niasis had been reported, as well as in the
peridomiciliary environment (up to 10 meters
from the dwelling), where domestic, synanthrop-
ic, and sylvatic animals circulate. A Castro aspi-
rator (one capturer) and CDC-type light traps
(three) were used from 18:00 to 20:00 and from
18:00 to 6:00, respectively. The sand flies were
transported alive to the laboratory at the Insti-
tuto Oswaldo Cruz, and the engorged females
were killed by immersion in liquid nitrogen.

Screening and identification of sand flies

The specimens were screened in a cold cham-
ber (cryolizer), and the L. intermedia speci-
mens (engorged females) were individualized
in Eppendorf tubes and stored at -150C. Before
initiating the precipitin test, the head of each
female was separated and diaphanized using
20.0% potash. Species confirmation was per-
formed by visualization of the cibarium under
a stereoscopic microscope.

Precipitin test

Identification of the blood ingested by the sand
flies targeted the host group using the precip-
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itin method, according to Templis & Lofy 8. The
reaction consisted of adding 0.2ml of 0.85%
sodium chloride solution to each Eppendorf
tube, and then macerating the female sand fly.
The tubes containing the females were stored
under refrigeration (+ 180C) for 24 hours. Sub-
sequently the material was centrifuged at
2,000rpm for 10 minutes. Previously lyophilized
antiserum samples (Sigma Immuno Chemicals)
were reconstituted with 2.0ml of bidistilled wa-
ter. Capillary tubes containing equal parts of
sand fly eluate and the test antisera were kept
at room temperature for 2 hours, after which
the agglutination reactions were read. The
choice of antisera was based on prior knowl-
edge of the mammals commonly found in the
area where the captures were performed. Thus,
the specimens collected in the intradomicile
were tested against human, rodent, canine,
and avian antisera, while those captured in the
peridomicile were tested against human, equine,
opossum, avian, and rodent antisera.

Results

Of the 240 L. intermedia females captured in the
intradomicile, only 128 (53.3%) had intestinal
content that was reactive to the precipitin test.
Among the reactive specimens that displayed
strong reactivity (well-defined, opaque white
clumps) to only one blood source, more than
one-third (39.8%) reacted to rodent antiserum,
followed by avian (23.7%), canine (20.4%), and
human (16%) antisera, respectively (Figure 1).

A few sand flies reacted to more than one
blood source: three of six reacted to canine/ro-
dent antisera. Of the specimens that showed
weak reactivity (pale clumps), 34.0% reacted to
human antiserum, followed by rodent (25.7%),
avian (22.9%), and canine (17.5%) antisera, re-
spectively.

From the peridomiciliary environment, the
intestinal content of 130 sand flies was tested,
and 45.4% of the samples were reactive. Con-
sidering only strong signs of reactivity, the ro-
dent and avian antisera predominated with
26.5% each, followed by human and equine an-
tisera, with 23.5% each (Figure 2). For the sam-
ples with weak reactivity, the most frequent re-
actions were to human antiserum (32.0%), fol-
lowed by rodent and avian (24.0% each) and
equine (20.0%) antisera. There was no reactivi-
ty to opossum antiserum, and no double reac-
tivity was observed.
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Figure 1

Percentage of Lutzomyia intermedia-positive females collected inside houses,

for different antisera. Municipality of Mesquita, Rio de Janeiro State, Brazil.
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Percentage of Lutzomyia intermedia-positive females collected in the peridomicile,

for different antisera. Municipality of Mesquita, Rio de Janeiro State, Brazil.
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Discussion

For better epidemiological knowledge of dis-
eases in which the pathogens are transmitted
by insects, it is essential to understand key as-
pects of vector ecology and behavior, especial-
ly feeding habits. Feeding behavior can define
the degree of sand fly anthropophily, in addi-
tion to attraction to the parasite’s natural reser-
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voirs, two essential requirements in order for a
species to be classified as transmitting diseases
to humans 9.

Application of the precipitin test to studies
on sand fly biology helped demonstrate the at-
traction to possible leishmania hosts, in addi-
tion to more precisely evaluating the species’
anthropophily. Several studies already per-
formed in this direction observed in Panama 10
that L. shannoni displayed a strong attraction
to rodents and edentates, in addition to con-
firming its low anthropophily, while L. ylephile-
tor was only attracted to edentates; in addition,
bat antiserum was associated with L. vespertil-
iones. Since the intestinal content of L. trapidoi
reacted to different antisera, the authors con-
sidered this species an effective disease vector.
In the central Amazon region, specimens of the
L. shannoni group were found to have fed most-
ly on sloth 11; this may be epidemiologically
relevant (even though this specific sand fly is
not considered a leishmaniasis vector), since
sloth have been incriminated as reservoirs for
L. (V.) guyanensis in Panama. A study in Colom-
bia 12, an endemic area for visceral leishmania-
sis, suggested that L. longipalpis displays low
anthropophily but is attracted to dogs, and
based on this information the authors discuss
the local epidemiology. A study in Peru 13,
showed the eclectic feeding habits of L. peru-
ensis and L. verrucarum, although the former
was more anthropophilic. A recently study on
the stomach content of L. longipalpis with the
precipitin test provided information backing
the hypothesis on the transmission of visceral
leishmaniasis in an anthropic environment in
the municipality of Raposa, Maranhao State,
Brazil 14.

L. intermedia is considered a sand fly with
variable feeding behavior in terms of its blood
source; its dispersion in varied environments
ranging from the interior of dwellings to rem-
nants of the Atlantic Forest places it in associa-
tion with both domestic and sylvatic animals.
This may occur due to this sand fly’s behavior
plasticity, since it adapts easily to environmen-
tal alterations, making it virtually predominant
in the new epidemiological profile of cutaneous
leishmaniasis 15, contrary to other sand flies,
which have begun to appear less frequently 16.
Rangel et al. 3.4 observed this sand fly biting do-
mestic animals (especially dogs) in the peri-
domicile.

Based on our studies, L. intermedia may be
feeding spontaneously on any of the animals
whose antisera were tested in this analysis, i.e.,
humans, dogs, horses, rodents, and birds, but
not opossums. The variety of the blood content



clearly reinforces the sand fly’s eclectic feeding
habits in terms of food sources and corrobo-
rates the data on this vector’s activity in the
peridomiciliary environment and its associa-
tion with domestic reservoirs 4. Although we
found a small percentage of specimens that re-
acted to more than one antiserum, this sug-
gests the habit of “tasting” before actually per-
forming the blood meal. The fact that L. inter-
media appears to be so eclectic in its food
sources may explain the low percentage of reac-
tivity to human antiserum. Still, this sand fly’s
anthropophily was confirmed in both the domi-
ciliary and peridomiciliary environments, thus
reinforcing its important role as a vector for L.
(V.) brazileiensis in Southeast Brazil 2,3,4,17.

In 1990, Rangel et al. 4 had already described
a domestic cycle of cutaneous leishmaniasis
transmission in the State of Rio de Janeiro, sug-
gesting dogs and horses as probable domestic
reservoirs for L. (V.) braziliensis, but without
discarding the existence of a primary sylvatic
cycle. A recent study 7 in the same region in the
State of Rio de Janeiro points to the existence
of a primary cycle in remnants of the Atlantic
Forest, involving L. (V.) braziliensis and L. in-
termedia and suggesting that the sloth Brady-
pus variegatus participates in this chain as the
primary reservoir, according to previously ob-
served evidence 18, based on molecular para-
sitic detection.

However, studies in the State of Pernambu-
co (Northeast Brazil) in Atlantic Forest areas
proved the importance of synanthropic (Rattus

Resumo

O teste de precipitina foi aplicado na identificacdo das
fontes alimentares de Lutzomyia intermedia, de am-
bientes intra e peri-domiciliar, do Municipio de Mes-
quita, Estado do Rio de Janeiro, Brasil, drea de trans-
missao de Leishmania (V.) braziliensis. Foram testa-
dos os seguintes antisoros: homem, ave, cdo, eqiiino,
gambd e roedor. De um total de 370 fémeas analisa-
das, revelaram reatividade, contra os antisoros testa-
dos, 128 espécimes do intra-domicilio e 59 do ambi-
ente peridomiciliar. A antropofilia de L. intermedia foi
confirmada nos dois ambientes trabalhados; da mes-
ma forma, a alimentacdo deste flebotomineo em ani-
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rattus) and sylvatic rodents (Bolomys lasirius)
as reservoirs of L. (V) braziliensis through the
isolation and characterization of the parasite
in a transmission cycle involving L. whitmani
19, Studies conducted in Serra dos Carajés 20, in
the State of Pard, suggested that the principal
reservoir of L. (V) braziliensis would be terres-
trial mammals, probably rodents, considering
the ground-level flight of the vector in the re-
gion, L. wellcomei, like L. intermedia.

There is a noteworthy and frequent pres-
ence of rodents (R. rattus) in the area covered
by the current study, the results of which clear-
ly proved the attraction of L. intermedia to ro-
dents. A preliminary survey conducted in the
Pedra Branca Forest Reserve, very close to the
study area, showed the occurrence of some
small mammals: Didelphis aurita, Metachirus
nudicaudatus, Micoureus demerarae, Gracili-
nanus agilis, Monodelphis americana, Akodon
cursor, Oligoryzomys nigripes, and Sphiggurus
insidiosus (D’Andrea PS, personal communica-
tion; 2005).

Considering the above-mentioned findings
in Pernambuco, and working with the hypoth-
esis that rodents could also be playing an im-
portant role as reservoirs for L. (V) braziliensis
here in Rio de Janeiro, representing links be-
tween the sylvatic and domestic environments,
the data presented here are further evidence of
the participation by L. intermedia in this para-
site’s transmission chain, thus favoring the
transmission in both intradomicilary and peri-
domiciliary habitats.

mais domésticos, observada anteriormente em levan-
tamentos entomoldgicos, foi comprovada pela forte
reatividade com antisoros de ave, cdo e eqiiino. Entre-
tanto, a alimentagdo em roedores, animais sinantro-
picos no ambiente domiciliar (interior e ao redor das
residéncias), é mais uma forte evidéncia da competén-
cia vetorial de L. intermedia, uma vez que roedores
sinantropicos e silvestres sdo comprovadamente reser-
vatorios de L. (V.) braziliensis.
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