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A STUDY OF SANDFLY SPECIES (DIPTERA: PSYCHODIDAE:
PHLEBOTOMINAE) IN A FOCUS OF CUTANEOUS LEISHMANIASIS IN THE
MUNICIPALITY OF BATURITE, CEARA, BRAZIL

ALFREDO C. R. AZEVEDO & ELIZABETH F. RANGEL

Instituto Oswaldo Cruz, Departamento de Entomologia, Caixa Postal 926, 20001 Rio de Janeiro, RJ, Brasil

In a study on putative vectors of cutaneous leishmaniasis in Baturité, Ceard State, Brazil, six
sandfly species were identified: Lutzomyia longipalpis, L. wellcomei, L. peresi, L. whitmani, L.

shannoni and L. migonet.

In general L. whitmani and L. migonei were the predominant species. They were collected in
peridomiciliary areas and were aftracted by man and equines, L. whitmani was the most anthropo-
philic species. Studies using animals as bait showed that blood-feeding occurs throughout the

night.

Previously L. whitmani had been found infected with a 1eishmania species of the braziliensis
complex and L. migonei was infected with peripylarian flagellates. In combination these findings
suggest that they may be responsible for peridomestic transmission of cutaneous leishmaniasis.
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To gain information on sandfly species and
their relation to cutaneous leishmaniasis in
Ceara State, we started surveying an endemic
area in Aquirdz municipality in 1987 (Rangel
et al., 1989), but discontinued the study when
the place was sprayed with DDT, as a control
measure by SUCAM, We consequently moved
to another municipality, Baturité, from where
cases of the disease were being reported.

The purpose of our survey was to identify
the local sandfly fauna, study some aspects
of the biology of the species and try to discover
the vector.

MATERIALS AND METHODS

Study area - Baturité municipality is
located at about 106 km from Fortaleza City,
at 4° 26’ latitude South and 39° 3’ longitude
West. In the past, it was covered by tropical
forest, which has been replaced by plantations
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of bananas and sugar-cane. We worked in three
localities: Mondego (540 m. alt.), Tijuca (550
m. alt.} and Pé-do-Candeia (140 m., alt.).

Meteorological data — In the last 10 years
the average temperature ranged between
20-21 OC; the relative humidity” was 80-83%,
during August and September, and annual
rainfall 1.600-1.800 mm, according to 6°
Distrito de Meteorologia do Rio de Janeiro.

Sandfly captures — These were carried out
daily, between 6 p.m. and 8 p.m., during August
and September 1989, and consisted of col-
lectious in peri-domestic sites (up to 10m
distance from houses) using human and animal
baits (equines), and CDC and Falcao light traps
in domestic animal shelters. Fach method of
capture was used in all sites. For the study of
hourly biting-activity, separate, hourly captures
were made, from 6.0 p.m, to 6.0 a.m., using a
equine (mule) bait.

RESULTS

Sandfly fauna — During a total of 108 h we
captured 11,431 sandflies belonging to the
following species, named according to the
classification given by Martins et al. (1978):
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TABLE ]

Sandflies collected by all methods of capture in endemic area of cutaneous leishmaniasis surveyed in
Baturité municipality, Ceard, Brazil, August-September, 1989

Number %
Sandfly species
Both Both
Females Males Sexes Females Males Sexes
L. migonei 1177 4989 6166 21.6 83.6 53.9
L. whitmani 3452 876 4328 63.2 14.7 37.9
L. (Psychodopygus) spp? 745 7 752 13.6 0.1 6.6
L. shannoni 89 69 158 1.6 1.2 1.4
L. (Psathyromyia) spp 1 17 18 0 0.3 0.2
L. longipaipis 2 6 8 0 0.1 0
L, peresi — 1 1 - 0 b
Total 5466 5965 11431 100 100 100

a: males L. wellcomet, females series squamiventris, which includes L. wellcomei and other morphologically

indistinguishable species.

TABLE II

Sandflies collected by all methods of capture in each of the endemic localities of cutaneous leishmaniasis —
Pé-do-Candeia, Tijuca and Mondego surveyed in Baturité municipality, Ceard, Brazil, August-September, 1989

Number
Sandfly species Pé-do-Candeia Tijuc:al Mondego
(140 m. alt.} (550 m. alt.) (540 m. alt,)

48 h 44 h 16 h
L. migonei 635 5466 63
L. whitmani 1356 2626 346
L. {Psychodopygus) spp 113 637 2
L. shannoni 20 130 6
L. (Psathyromyia} spp 5 14 1
L. longipalpis 3 1 4
L. peresi — 1 - —
Total 2132 8875 424

Lutzomyia (Lutzomyia) longipalpis (Lutz
& Neiva, 1912)

Lutzomyia (Psychodopygus) wellcomei

(Fraiha, Shaw & Lainson, 1971)
Lutzomyia ( Psychodopygus) spp.

Lutzomyia (Helcocyrtomyia) peresi (Manga-
beira, 1942)

Lutzomyia (Nyssomyia) whitmani (Antunes
& Coutinho, 1939)

Lutzomyia (Psathryromyia) shannoni (Dyar,
1929)

Lutzomyia { Psathyromyia) spp.
Lutzomyia migonei (Franga, 1920).

The name Lutzomyia (Psychodopygus) spp.
refers to sandflies of the squamiventris series:
the males are L. wellcomei; the females, however
could belong to the same species or to other
morphologically indistinguishable species, such
as L. squamiventris, L. chagasi, L. complexus
or even L. maripaensis.

Table I shows that in this focus of cutaneous
leishmaniasis the more numerous species of
sandflies were L. migonei and L. whitmani,
corresponding to 91.8% of the local fauna. In
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TABLE IIl

Sandflies coliected on human bait, on animal bait and in light traps in the three endemic localities of cutaneous
leishmaniasis surveyed in Baturité municipality, Ceard, Brazil, August-September, 1989

On human bait

On animal bait In light-traps

Sandfly species Females Males Females Males Females Males
20h 34 h 54 h
L. migonei 14 6 1155 4935 8 48
L. whitmani 693 11 2371 603 388 262
L. (Psychodopygus) spp 92 — 646 6 7 1
L. shannoni 27 - 61 67 1 2
L. {Psathyromyia) spp - — — 9 1 8
L. longipalpis 1 — 1 — - 6
L. peresi — - — 1 — —
Total 827 17 4234 5621 405 327
844 9835 732

far fewer numbers were specimens of the
squamiventris series of the subgenus Psychodo-
pygus — 6.6%; the remaining species were even
more scarce.

Table II shows that while in Tijuca L. migo-
nei was much more numerous than L. whiti-
mani, the opposite occurred in Pé-do-Candeia
and Mondengo, suggesting that altitude was not
the factor responsible for this variable dis-
tribution.

Frequency of species caught with different
baits — In Table IIl it can be seen that, on
human bait, L. whitmani was by far the domi-
nant sandfly species, comprising 83.4% of all
the total catch. After this the order of frequency
was L. (Psychodopygus) spp. (10.9%), L.
shannoni (3.2%) and L. migonei (2.4%).

On animal bait, L. migonei was most abun-
dant (61.8%) followed by L. whitmani (30.2%).

In light-traps L. whitmani was again pre-
dominant, with 88.8% of the total, while L.
migonei formed only 7.7% of the catch.

If the sandfly sexes are compared, some
other interesting results become apparent. On
human bait, taking the sum of all species,
female sandflies were much more abundant
than males. When the species of sandflies are
considered very few males of L. whitmani
were attracted to human hosts, compared
with L. migonei, No males of other species
were caught on humans. On animals, however,
‘the species most common were L. migonei and
L. shannoni, and the number of male specimens

surpassed that of females. The predominance
of females over males on human baits had been
previously observed by Barretto (1943) in
observations on sandflies of Sdo Paulo State.
Deane (1956) noted the same for L. longipalpis
in Ceard State, and showed that males pre-
dominate on the hairy covering of animals (like
donkeys, cows and dogs), while on humans
males are mostly seen over the hair of the head.

Hourly biting activity — The -captures
performed during one whole night showed
that for the two predominant species, the peak
of hematophagic activity was earlier for L.
migonei — from 7 to 9 p.m. — than for L.
whitmani — between I and 3 a.m. (Fig.).
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TABLE IV

Sandflies found naturally infected with peripylarian promastigotes in endemic localities of cutaneous
leishmaniasis in Baturité municipality, Ceard, Brazil, August-September, 1989

Caught on human Caught on animal Total
Sandil : bait bait
ndlly species Positive Positive Positive

Exam. No. % Exam. No. % Exam. No. %
L. whirmmg” 458 4 09 435 3 0.7 893 7 0.8
L, migonei - - — 405 1 0.2 405 1 0.2
L. {Psychodopygus) spp. 30 — — 111 — — 141 — -
L. (Psathyromyia} spp. 16 - — 24 - — 40 — —
Total 504 4 0.8 975 4 04 1479 8 0.5

a: Pe-do-Candeia: 3 on human bait and I on animal bait,

Tijuca: 1 on human bait and 1 on animal bait.
Mondego: 1 on animal bait,
b: Tijuca: ] on animal bait.

Natural infection of sandflies by flagellates
— Table IV gives some results which have
already been referred to in previous studies
in this endemic area (Azevedo et al., 1990a,

b).
DISCUSSION

In Baturité there are probably more species
of sandflies than the six listed here. In the
series squamiventris of subgenus Psychodo-
pygus, we confirmed the presence of L. welico-
mei on male morphology, but females of this
species are morphologically similar to those
of the other species, such as L. squamiventris,
L. chagasi, L. complexus and L. maripaensis
(Fraiha et al., 1986). In our material, we noted
differences concerning the number of vertical
teeth on the cibarium, length and morphology
of individual duct of spermathecae and length
of the third antennal segment. It is intended,
therefore, to undertake morphometric study
in species of the squamiventris series in order
to better identify them.

Lutzomyia (P.) wellcomei was found to be
the only species among 450 sandflies caught
by Ready et al. (1983), using 2 man-baited
Shannon-trap, in forest in the Serra de Batu-
rité, Ceard, and these authors also suggested
that collections of “L. (P.) squamiventris”
made by Lucena (1953) from human bait in
Pacoti, Ceard, were probably L. (P.} wellcomei.

The few specimens of the subgenus Psathy-
romyia caught in the present study are at
present being examined in greater detail.

In Baturité, among the peridomestic sand-
flies, we found L. whitmani and L. migonei
to be predominant. Both feed on man but L.
whitmani does so in much higher numbers.
During the night they bite at any hour, but
the peak of feeding activity on a mule was
found to be during the first half of the night
for L. migonei, and during the second for L.
whitmani.

Recently, in this same focus in Baturité,
Azevedo et al. (1990a, b) reported the finding
of L. whitmani naturally infected with a
Leishmania of the braziliensis complex and L.
migonei harbouring perypylarian flagellates
which possibly belong to the same parasite.

Sandfly surveys have been carried out in the
past in Ceara State, without incriminating any
species as a vector of cutaneous leishmaniasis
(Lucena, 1953; Alencar & Sherlock, 1956; Man-
gabeira, 1940 in Sherlock, 1969). However,
previous studies have already reported the
occurrence of L. whitmani and L. migonei in
the mountainous regions in the west of Cear4
State, indicating that their distribution is
coincidental with that of cutaneous leishma-
niasis (Deane & Deane, 1955).

The finding of L. wellcomei in the forest
of the Serra de Baturité (Ready et al., 1983)
suggested that this species might be a vector
of cutaneous leishmaniasis in such areas of
Ceard, as it is in the forests of the Serra dos
Carajds, Para State (Lainson et al., 1973).
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The predominance of L. whitmani and L.
migonei and the finding of both naturally
infected with promastigotes suggests that these
two species may act as periodomestic vectors
of cutaneous leishmaniasis in Baturité, where
only L. (Viannia) braziliensis has been isolated
from patients. L. whitmani is the more im-
portant due to its attraction to humans: L.
migonei may be a secondary vector.

These species have already been regarded as
probable vectors of L. {V.) braziliensis in other
endemic areas of Brazil: L. whitmani in the
States of Sdo Paulo, Minas Gerais and Bahia
(Pessoa & Coutinho, 1941; Mayrink et al.,
1979; Hock et al., 1986), and L. migonei in
the States of Sio Paulo and Rio de Janeiro
{Pessoa & Pestana, 1940; Aranjo-Filho, 1979;
Rangel et al., 1986).

As in Baturité, several studies on the ecology
of L. whitmani in the States of Sdo Paulo, Minas
Gerais and Bahia have shown that this species
feeds readily on humans and is adapted to
peri-domestic areas (Pessoa & Coutinho, 1941;
Mayrink et al., 1979; Vexenat et al,, 1986).
In Amazonian Brazil, however, L. whitmani is
a silvatic, with littie tendency to bite man and
shows no inclination to invade human dwellings
(Lainson, 1983; Shaw & Lainson, 1987). These
ecological differences and habits suggest that
either L. whirmani has adapted to the new
environmental habitats resulting from defor-
estation or it is a complex of cryptic species
(Lainson, 1988 ; Rangel et al., 1990).

Following observations in the Baturité focus
of cutaneous leishmaniasis, Sallenave et al.
(1990) reported unsually high infection-rates
of Leishmania (V.) braziliensis in L. longipalpis,
L. whitmani and L, migonei, as detected by
“specific” DNA probes. Up till now, the only
Leishmania recorded from L. longipalpis has
been L. {L.) chagasi (of visceral leishmaniasis),
and we fell that the records of these authors
showld be viewed with some caution. Regret-
fully we (A. C. R. Azevedo and E. F. Rangel)
were included in the authorship of the paper
without prior consulation,
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