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Sandfly fauna in a military training area
endemic for American tegumentary
leishmaniasis in the Atlantic Rain Forest
region of Pernambuco, Brazil
Fauna de flebotomíneos em área
de treinamento militar endêmica para
leishmaniose tegumentar americana,
na Zona da Mata de Pernambuco, Brasil
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The aim of this study was to characterize the
sandfly fauna in a military training area situated in the “Zona da Mata” region of Pernambuco
State, Brazil, where human cases of American
tegumentary leishmaniasis (ATL) had been observed, caused by Leishmania (Viannia) braziliensis. The occurrence of 16 sandfly species in
the Marshall Newton Cavalcanti Military Training Camp (CIMNC) indicates an important diversity of sandfly species in this study area. Lutzomyia complexa was the most common species
(51.36%) followed by L. choti (43.54%). All the
captures were made in areas where training activities were conducted and where clinical cases
had been detected in individuals performing
training, following this period. The data relating the sandfly behavior to previous data in the
same area provides strong evidence for the occurrence of an enzootic cycle of the parasite, and
outbreaks followed the period of training activities in the remaining Atlantic Rain Forest and
secondary forest areas.
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In the Americas, the leishmaniases are zoonoses
caused by various species of the genus Leishmania, sub-genera Viannia and Leishmania,
transmitted by several sandfly species belonging to genus Lutzomyia (Diptera, Psychodidae),
presenting two clinical forms referred to generically as American tegumentary leishmaniasis
(ATL) and American visceral leishmaniasis (AVL)
1 . ATL, like AVL, constitutes an important endemic disease in Brazil and elsewhere in the
Americas, manifesting by different skin lesions,
including single, multiple, and disseminated,
the diffuse anergic cutaneous form, and the mucocutaneous form or “espundia”, the most severe, causing serious and irreversible mutilations 2. To date, some eleven sandfly species have
been incriminated as ATL vectors in Brazil 1,3.
In the Northeast region of Brazil, ATL presents diverse eco-epidemiological characteristics, although with some intra-regional similarity. In the State of Bahia, studies in Três Braços,
a cocoa-growing region with remnants of the
primitive Atlantic Rain Forest, Lutzomyia whitmani is the vector involved 4. In the State of Ceará, in the Baturité mountain range, L. whitmani
is the principal vector 5, while L. migonei may
be the secondary vector in peridomiciliary transmission and L. wellcomei is a possible vector
for transmission in remaining forest areas 6,7.
In Pernambuco, ATL is currently incident in
all regions of the State. The cases occur predominantly in the “Zona da Mata”, with more
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than 60.0% of the total reports 8. Samples of
Leishmania (Viannia) braziliensis were isolated
from human patients and small wild and synanthropic mammals in a longitudinal study in the
municipality (county) of Amaraji, in the southern Zona da Mata of the State, and L. whitmani
is the predominant vector species 9,10,11.
In August 1996, an ATL outbreak occurred
at the Marshall Newton Cavalcanti Military
Training Camp (CIMNC), located in the municipality of Paudalho, in the northern Zona da
Mata of Pernambuco, with 26 autochthonous
cases reported among military men who had
participated in training exercises. An epidemiological survey using the Montenegro skin test
(MST) and an entomological survey at the site
and in the troops who participated in the training activities showed an infection prevalence
rate of 24.12%. L. choti was the predominant
vector, with 89.9% of the total sandfly fauna 12.
From 1996 to 2003, 132 autochthonous case
of ATL were reported at the CIMNC. Samples of
L. ( V.) braziliensis were isolated from patients
and identified through reaction with a panel of
specific monoclonal antibodies and enzyme
electrophoresis profile 13. The current study
presents findings on the identification and behavior of the sandfly fauna from July 2002 to
June 2003, with the objective of characterizing
the local population, contributing to better
knowledge on the transmission of this endemic
disease in the Atlantic Rain Forest region in
Northeast Brazil.

Material and methods
The study was conducted at the CIMNC, located in the municipality of Paudalho, northern
Zona da Mata, Pernambuco State, some 40km
from the State capital Recife (Figure 1). The
CIMNC is a military facility founded in 1944
with the purpose of serving as military training
grounds for the Brazilian Army. The total area
is 6,280 hectares. The site, formerly part of a
sugarcane plantation and mill, has a central
command pavilion, two residential villas with
16 contiguous houses, a school, a chapel, 14
night watchmen’s houses, eight barracks used
for bunking troops during training, and six areas reserved for military training and exercises.
The predominant vegetation consists of low-lying secondary forests, regional fruit trees like
mango and jackfruit, and vast remnants of the
original Atlantic Rain Forest. The mean annual
temperature is 25oC, with 85.0% mean relative
humidity and some 280mm monthly rainfall,
with predominant peaks in April-June, with up
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to 500mm/month. Information on the microclimate was obtained by monitoring the humidity and temperature on the sandfly capture
days, while rainfall was recorded by the military facility itself during the study period.
Sandfly captures were conducted from July
2002 to June 2003 in areas used for daytime and
nighttime military exercises in remnants of the
Atlantic Rain Forest. The areas chosen as collection sites are characterized by the abundance
of secondary forest and scattered regional fruit
trees, and are located approximately 1.1km,
1.7km, 2.0km, and 3.5km, respectively, from
the facility’s headquarters, and they are generally uniform.
Captures were conducted with six CDC
light traps, installed from 18:00 to 6:00 hours,
and manual captures using a Shannon trap
from 18:00 to 21:00 hours during four consecutive nights per month, using one of the previously selected areas or sub-units each day. The
light traps were positioned 10m apart and
some 100m from the Shannon trap.
Manually captured specimens were stored
in specific cages containing a small wad of cotton soaked in sugar solution, coved with plastic bags, and transported in the team’s vehicle
to a laboratory adapted in the military facility
itself, where they were dissected and identified.
Females were dissected in saline solution, observing the digestive tube to investigate natural infection. Specimens captured in the light
traps and males captured manually were preserved in 70.0% alcohol, counted, and then
prepared in Berlese solution 14 for identification, adopting the traditional systematics according to Young & Duncan 15.
Flagellate forms found in dissected female
sandfly specimens were inoculated in hamsters
(Mesocricetus auratus) and agar blood base culture medium to attempt to isolate Leishmania
16. The cultures were examined every five days,
aimed at confirming isolation of the parasite
for subsequent species identification through
reactions with a panel of species-specific monoclonal antibodies and isoenzyme electrophoresis profile 18,19.
In the military training areas previously selected for sandfly captures, we also used 48
hamsters (M. auratus) as sentinel animals in
each monthly capture, during the 12-month
period, with the objective of obtaining natural
infection with Leishmania, aimed at subsequent parasite isolation and identification. A
hamster was placed in a wire cage and exposed
on each capture day from 08:00 to 06:00 hours
the following morning. After the monthly capture work, the animals remained under obser-
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Figure 1
Geographic location of study area. Municipality (county) of Paudalho, Pernambuco State, Brazil.
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vation for a period of three to six months, monitored systematically for observation of clinical
symptoms suggestive of infection, and after
this period they were sacrificed to attempt to
isolate Leishmania.
Data analysis and preparation of graphs
used the Excel/Microsoft Office program.

Results
A total of 8,406 sandflies were captured, among
which 16 species were identified ( Table 1). L.
complexa, with 4,317 (51.36%) and L. choti, with
3,660 (43.54%), were the most abundant species.
In areas with primary forest remnants, 217
sandfly specimens were collected during three

weeks of captures, with a predominance of L.
choti (55.76%) and L. complexa (40.10%). Of the
total captures, the male to female ratio was approximately 1:2. Considering only the total for
L. complexa, the M:F ratio was approximately1:8, as compared to 1:1 for L. choti.
Considering the type of trap used, 6,984
(83.08%) sandflies were captured with CDCmodel traps and 1,422 (16.92%) with manual
capture, with the aid of a Shannon trap (Table 2).
Considering only manual capture with the aid of
a Shannon trap, the predominant species was L.
complexa, representing 80.10% of the total captures. The male:female ratio for this species in
this type of capture was approximately 1:13.
A total of 912 females were dissected for detection of natural infection with Leishmania.
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Table 1
Distribution of total sandfly species captured and identified at the Marshall Newton Cavalcanti Military
Training Camp, Pernambuco State, Brazil, July 2002 to June 2003.
Species

Males

Females

n
L. complexa

%

n

Total
%

n

%

462

5.50

3,855

45.86

4,317

51.36

1,955

23.26

1,705

20.28

3,660

43.54

L. amazonensis

52

0.62

143

1.70

195

2.32

L. longispina

36

0.43

58

0.69

94

1.12

5

0.06

53

0.63

58

0.69

L. evandroi

18

0.21

14

0.17

32

0.38

L. walkeri

16

0.19

8

0.10

24

0.29

L. capixaba

0

0.00

8

0.10

8

0.10

L. naftalekatzi

2

0.02

4

0.05

6

0.07

L. schreiberi

1

0.01

4

0.05

5

0.06

L. braziliensis

0

0.00

2

0.02

2

0.02

L. quinquerfer

0

0.00

1

0.01

1

0.01

L. tupynambaí

0

0.00

1

0.01

1

0.01

L. whitmani

0

0.00

1

0.01

1

0.01

L. barrettoi

0

0.00

1

0.01

1

0.01

L. servulolimai

1

0.01

0

0.00

1

0.01

2,548

30.31

5,858

69.69

8,406

100.00

L. choti

L. sordelli

Total

Table 2
Distribution of total sandfly species captured in CDC and Shannon traps at the Marshall Newton Cavalcanti Military
Training Camp, Pernambuco State, Brazil, July 2002 to June 2003.
Species

Type of capture
CDC
Males
n

L. complexa

Females
%

n

Males
%

n

Manual/Shannon
Females
%
n
%

383

4.56

2,795

33.25

79

0.94

1,060

1,804

21.46

1,601

19.04

151

1.80

104

1.24

L. amazonensis

49

0.58

137

1.63

3

0.04

6

0.07

L. longispina

34

0.41

58

0.69

2

0.02

0

0.00

5

0.06

45

0.53

0

0.00

8

0.10

L. evandroi

15

0.18

13

0.15

3

0.04

1

0.01

L. walkeri

15

0.19

6

0.07

1

0.01

2

0.02

L. capixaba

0

0.00

8

0.10

0

0.00

0

0.00

L. naftalekatzi

1

0.01

4

0.05

1

0.01

0

0.00

L. schreiberi

1

0.01

4

0.05

0

0.00

0

0.00

L. braziliensis

0

0.00

2

0.02

0

0.00

0

0.00

L. quinquerfer

0

0.00

0

0.00

0

0.00

1

0.01

L. tupynambaí

0

0.00

1

0.01

0

0.00

0

0.00

L. whitmani

0

0.00

1

0.01

0

0.00

0

0.00

L. barrettoi

0

0.00

1

0.01

0

0.00

0

0.00

L. servulolimai

1

0.01

0

0.00

0

0.00

0

0.00

2,308

27.47

4,676

55.61

240

2.86

1,182

14.00

L. choti

L. sordelli

Total

Cad. Saúde Pública, Rio de Janeiro, 21(6):1761-1767, nov-dez, 2005

12.61

SANDFLIES IN AN ENDEMIC AREA FOR AMERICAN TEGUMENTARY LEISHMANIASIS

The dissected species and respective numbers
were: L. complexa (462), L. choti (441), L. amazonensis (6), L. sordelli (2), and L. longispina (1).
An isolation of flagellate forms characteristic of
Leishmania was obtained in L. complexa captured in September in 2002, and inoculated in
a hamster, but it was not possible to conduct
typing due to contamination of the culture.
The density of captured specimens showed the
highest rate in the month of July 2002, including that of L. complexa, but the density rates for
this species were also significant in the months
of August 2002 and May 2003, periods in which
the clinical cases were reported. The capture in
June 2003 was jeopardized by the heavy and
continuous rains during the capture period,
with a rainfall of 477mm during the month, the
highest of the entire study period (Figure 2).
Isolation of characteristic Leishmania forms
was obtained from the natural infection of one
of the hamsters, but it was not possible to conduct typing for identification of the Leishmania species due to contamination of the sample in culture medium.

Discussion
L. (V.) braziliensis is the main etiological agent
involved in ATL in Brazil and is also the most
prevalent species, with geographic distribution
in all regions of the country, whose eco-epidemiological characteristics and transmission
mode are expressed according to each region’s
particularities. Most of the ecological-type epidemiological studies on ATL highlight the predominance of this endemic disease’s zoonotic
cycle in deforested areas with old settlements
in Brazil, with vectors displaying peridomiciliary habits 20. Transmission in the CIMNC
shows evidence of the maintenance of a sylvatic enzootic cycle, with the occurrence of periodic outbreaks following military training maneuvers in areas with forest remnants and secondary forests in the area.
The presence of 16 sandfly species in the
CIMNC indicates an important diversity in the
study area, with L. complexa as the most abundant species (51.36%), followed by L. choti
(43.54%). L. choti was the most abundant
species found in the survey conducted at the
CIMNC in 1997 12. The relevant point here is
the change in the diversity of fauna after this 56-year period. The preliminary study in 1997
showed the occurrence of eight species, of
which L. wellcomei and L. ayrozai were not observed in the current study. L. complexa had
not been found in this same area in the previ-

Figure 2
Monthly variation in sandfly population captured at the Marshall Newton Cavalcanti
Military Training Camp over the period of one year.
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ous survey, although L. wellcomei, a sympatric
species with L. complexa, was recorded. Isolation of the characteristically flagellate forms of
Leishmania obtained in one specimen of L.
complexa, as well as the observation that the
disease cases are recorded predominantly after
military training maneuvers during the months
of July and August, the period in which the captures show an expressive predominance of L.
complexa (87.00%), constitute consistent indirect evidence identifying L. complexa as the
principal suspected vector involved in transmission. A study in the Paragominas region,
Pará State, identified four specimens of Psychodopygus complexus (= Lutzomyia complexa)
naturally infected with L. ( V.) braziliensis,
demonstrating the importance of this species
as a vector for L. braziliensis in the Amazon 21.
In the study in Amaraji, southern Zona da
Mata, Pernambuco State, L. whitmani predominates in the local fauna 22, with direct evidence incriminating it as the principal vector
in the transmission of the zoonotic ATL cycle
in the region, among other reasons based on the
finding of natural infection with L. braziliensis
(Brandão Filho SP, unpublished data). Nevertheless, in the remnants of the primitive Atlantic Rain Forest, similar to the situation found
in the CIMNC, L. complexa was the most abundant sandfly in this ecotope 8,10, where it is
likely that maintenance of the enzootic sylvatic
cycle of L. braziliensis involves wild mammals.
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The findings in this Paudalho area agree with
our observations in the southern Zona da Mata
of Pernambuco, reinforcing once again the contention that L. ( V.) braziliensis is autochthonous to the Atlantic Rain Forest, contrary to the
position that L. braziliensis is only autochthonous to the Amazon and that it was introduced
later into the Atlantic Rainforest region through
internal migratory processes 23.

As a contribution to the prevention and
control of ATL in situations such as that in the
CIMNC, it is suggested that military training
exercises be planned for periods with lower
vector density, that is, from October to January,
in order to minimize contact between humans
and vectors and avoid or reduce the number of
cases, in addition to using individual protective
measures such as clothing that covers exposed
body areas and distribution of repellent to individuals participating in training in this area.

Resumo

Contributors

Esse estudo teve como objetivo geral caracterizar a
fauna de flebotomíneos envolvida em unidade de
treinamento militar localizada na Zona da Mata do
Estado de Pernambuco, Brasil, onde foram verificados
casos humanos autóctones de leishmaniose tegumentar americana (LTA) associados a Leishmania (Viannia) braziliensis. A presença de 16 espécies de flebotomíneos no Centro de Instrução Militar Marechal
Newton Cavalcanti indicou uma importante diversidade na área de estudo. Lutzomyia complexa constituiu a espécie mais abundante (51,36%), seguida de L.
choti (43,54%). Todas as capturas foram realizadas
nas áreas onde foram desenvolvidos treinamentos
militares, nas quais foram verificados casos clínicos
em indivíduos após realizarem treinamentos. Os dados obtidos sobre a fauna local, associados com achados prévios nessa área da Zona da Mata, apresentam
evidências consistentes sobre a manutenção de um ciclo enzoótico, com a ocorrência de surtos periódicos de
LTA, posteriores à realização de treinamentos, em
áreas correspondentes à Mata Atlântica remanescente
e matas secundárias.

M. S. Andrade prepared the tables and figures and
checked the bibliographic references. H. F. Valença,
A. L. Silva, and F. A. Almeida participated exclusively
in the sandfly collection fieldwork and species identification in the laboratory. M. E. F. Brito made suggestions on the disease data at the study location and the
Leishmania typing, in addition to participating in the
laboratory work for isolation of the parasite, together
with E. L. Almeida. S. P. Brandão Filho coordinated the
study and wrote the article.
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