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Phlebotomine fauna (Diptera: Psychodidae) of an American
cutaneous leishmaniasis endemic area in the state of
Mato Grosso do Sul, Brazil
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The occurrence of an outbreak of cutaneous leishmaniasis associated with Leishmania (Leishmania) amazonensis
in the municipality of Bela Vista, state of Mato Grosso do Sul, Brazil, and the absence of information on its vectors
in this area led the authors to undertake captures of phlebotomine sand flies, using Shannon traps and automatic
CDC light traps, in domiciles, forested areas and animal shelters from February 2004-January 2006. A total of
808 specimens belonging to 18 sandfly species have been identified: Bichromomyia flaviscutellata, Brumptomyia
avellari, Brumptomyia brumpti, Brumptomyia sp, Evandromyia aldafalcaoae, Evandromyia cortelezzii, Evandro-
myia evandroi, Evandromyia lenti, Evandromyia teratodes, Evandromyia termitophila, Lutzomyia longipalpis, Ny-
ssomyia whitmani, Pintomyia christenseni, Psathyromyia aragaoi, Psathyromyia campograndensis, Psathyromyia
punctigeniculata, Psathyromyia shannoni and Sciopemyia sordellii. The presence of Lu. longipalpis, Ny. whitmani
and Bi. flaviscutellata, vectors of Leishmania chagasi, Leishmania braziliensis and L. amazonensis, respectively,
has increased.
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The leishmaniases are currently regarded as a seri-
ous public health issue in affected areas, especially due
to the rapid processes of expansion and urbanisation
(Desjeux 2004). In Mato Grosso do Sul (MS), Brazil,
visceral leishmaniasis (VL), which was reported for the
first time by Migone in 1913, has spread quickly; it is
currently reported as an endemic disease with notifica-
tion in 49 municipalities, especially those on highway
BR 262 (SSMS 2008). American cutaneous leishmaniasis
(ACL), which affects 72 out of the 78 municipalities in MS,
still occurs due to anthropic actions, afflicting primarily
males at the productive age and farm labourers (Nunes et al.
1995, Nunes 2001).

The recent identification of Leishmania (Leishma-
nia) amazonensis as an etiological agent of an ACL out-
break affecting individuals in a military training unit in
the municipality of Bela Vista (Dorval et al. 2006) led
the authors to investigate the phlebotomine fauna in that
area, with the report of this investigation being the object
of the present paper.
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MATERIALS AND METHODS

Study area - The municipality of Bela Vista (22°06
32”°S 56°31’16°W, 180 m asl) is located in the southwest-
ern region of MS, in the geographical micro-region of
Bodoquena. It has an area of 5,315 km? and its borders
are: the municipality of Jardim northwards, the Republic
of Paraguay southwards, the municipality of Antonio Jodo
eastwards, and the municipality of Caracol westwards.
Bela Vista is located on the right bank of the River Apa,
opposite the Bella Vista district in Paraguay, 349 km from
the state capital, Campo Grande (SMS 2001).

Of the original vegetation that covered the region,
savannah-like formations, seasonal forests and savan-
nah predominate and only a few seasonal semideciduous
forest-like formations were preserved. Currently, 80%
of the total area is occupied by agriculture (temporary
crop husbandry) and cattle raising activities (native and
cultivated pastures) (IBGE 2002).

Local characteristics - The 10° Regimento de Cava-
laria Mecanizado (10° RCMec), located in the munici-
pality of Bela Vista, has an area with heterogeneous
vegetation represented by areas of campo sujo, forested
savannah (cerraddo), gallery forest and marsh, all of
them significantly marked by human presence.

Some places situated close to the Candeldo stream
are floodable areas with unusual gallery forest-like veg-
etation, where pioneer and secondary species are pre-
dominant, distorting the surroundings of the remaining
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woods. There is a large quantity of sand and waste car-
ried into the stream, resulting in the formation of vegeta-
tion banks with invasive species. In other areas, arborous
strata with deciduous species predominate, which al-
lows organic material to accumulate as a result of the
decomposition of leaves and vegetation waste lying on
the soil. In the area called Granja, there are two uninhab-
ited houses, a pigsty and a semi-abandoned hen-house.
Its surroundings consist of a riparian wood, followed by
a swamped area with herbaceous and bush-like vegeta-
tion, although the spread and growth of species regarded
as invaders of open areas may also be noted.

Captures with automatic light traps - From Febru-
ary 2004-January 2006, 14 CDC automatic light traps
(Natal et al. 1991) were installed at ground level (1 m)
and on the tree canopy (+ 3 m) throughout the area used
for military instruction activities. Eight environments
were selected according to how often they were used
and how long the military remained there during the
training period: Pista de corda (Rope Site), Pista de
Primeiros Socorros (First Aid Site), Base do Primeiro
Esquadrio (First Division Headquarters) and Areas de
Acampamento [Camping areas (1 and 2)].

Domestic animal shelters on the Regimento premises
were also sampled: a hen house, a pigsty and the horse stalls.
The catches were carried out on a fortnightly basis, from 6
pm until 6 am, disregarding the summer time change.

During the second year of the study, two other
houses were included: one located in the centre of the
town, 2 km from the capture area, and another located
inside the Military Villa, close to the Regimento, about
300 m from this area.

Captures with Shannon traps - In the so-called
First Division Headquarters, the researchers performed
monthly captures with white and black Shannon traps
(Galati et al. 2001) lit by a cold white light driven by
a 12-volt battery, with two collectors capturing over a
period of 6 h (commencing at 6 pm and ending at mid-
night). Twelve-hour-long captures were also carried out
(from 6 pm until 6 am) on a seasonal basis.

The insects were caught in individual flasks and main-
tained in a pottery recipient coated with humid clay until
the assays could be performed in the Regimento laborato-
ry. All females were dissected and had their digestive tract
and genitalia exposed for analysis of natural infection and
specific identification, respectively. The male specimens
were identified after clarification and slide mounting. The
specific terminology used followed Galati’s (2003).

Statistical analysis - The standard abundance index
(SISA) was calculated according to the method defined
by Roberts and Hsi(1979). Williams’s geometric average
(Haddow 1960) was used to quantify the frequency of
some data. Shannon and Pieloux indices were used to
estimate the diversity and regularity of species, respec-
tively (Hayeck & Buzas 1997).

Due to the non-existence of meteorological data in
the town, climate records from the Meteorological Sta-
tion of the Airport of Ponta Pord, MS (Superintendéncia
Regional do Sudeste/Geréncia de Navegagdo), located
approximately 100 km from Bela Vista, were used.

RESULTS

The sandfly fauna captured belonged to eight genera
and 18 species: Bichromomyia flaviscutellata, Brumpto-
myia avellari, Brumptomyia brumpti, Brumptomyia sp,
Evandromyia aldafalcaoae, Evandromyia cortelezzii,
Evandromyia evandroi, Evandromyia lenti, Evandro-
myia teratodes, Evandromyia termitophila, Lutzomyia
longipalpis, Nyssomyia whitmani, Pintomyia christense-
ni, Psathyromyia aragaoi, Psathyromyia campogran-
densis, Psathyromyia punctigeniculata, Psathyromyia
shannoni and Sciopemyia sordellii.

In all the environments sampled, 354 phlebotomine
sand flies were caught using automatic light traps. There
were 194 males (54.80%) and 160 (45.20%) females and
the male/female ratio for all species was 1.2:1.0. The total
number of insects caught according to the environment,
trap level, sex and the respective diversity and evenness
indices in each sampled site are shown in Table I. The
SISA is shown in Table II.

Considering all the environments studied and the over-
all number of sandflies caught, the predominant species
were Br. brumpti (31.36%) and Lu. longipalpis (29.94%),
followed by Ev. lenti (13.28%) and Br. avellari (11.86%).

The index of diversity in the forested area was higher
(1.2-1.8) than in the animal shelters (0.1-1.4), thus yielding
a higher number of species, but presenting, for the most
part, low frequencies. The lowest diversity index was ob-
served in horse stalls, with only two species captured.

The SISA showed that the most abundant species,
present in all environments, was Ev. lenti (SISA = 0.792),
followed by Br. brumpti (SISA = 0.694) and Br. avel-
lari (SISA = 0.625), with SISA values closer to 1.0, indi-
cating maximum abundance and occupation of a larger
number of ecotopes.

The most abundant species in the forested area were
Br. brumpti (SISA = 1.00), Br. avellari (SISA = 0.856)
and Ev. lenti (SISA = 0.689), with the first showing max-
imum abundance, whereas in the animal shelters the
most frequent species were Ev. lenti (SISA = 0.933) and
Lu. longipalpis (SISA = 0.867) (Table 1I).

For intradomiciliar captures, six males and seven
females of Lu. longipalpis were caught in the military
house and in the house in the centre of town; the species
found were Ev. aldafalcaoae (one male and one female )
and Lu. longipalpis (26 males and 9 females).

With Shannon traps, in addition to fauna similar to
that obtained with automatic light traps, Ev. cortelez-
zii and Ev. teratodes were also caught. The 454 speci-
mens captured monthly with this kind of trap belonged
to the 14 species presented in Table III; there were 206
males (45.37%) and 248 (54.63%) females, with a fe-
male/male ratio of 1.2:1.0. No specimens of sandflies
were caught in the black traps.

Williams’s geometric average, which indicates both
the quantity and frequency of insects caught in the traps,
was calculated for the total number of male and female
specimens captured monthly in Shannon traps (Fig.
1). The highest means were found in July, August and
September, coinciding with the least rainy season. Fig.
2 shows the accumulated rainfall, the average monthly
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TABLE 11

Standard index of species abundance (SISA) for phlebotomines captured with automatic light traps in forested areas and in
domestic animal shelters of the 10° Regimento de Cavalaria Mecanizado, municipality of Bela Vista, Mato Grosso do Sul, from
February 2004-January 2006

Woods Animal shelters Total
Species SISA Position SISA Position SISA Position
Bichromomyia flaviscutellata 0.189 84 - - 0.118 10¢
Brumptomyia avellari 0.856 24 0.200 5@ 0.625 3e
Brumptomyia brumpti 1.000 14 0.067 34 0.694 2¢
Brumptomyia sp 0.378 44 - - 0.243 7
Evandromyia evandroi 0.056 114 - - 0.035 124
Evandromyia lenti 0.689 34 0.933 14 0.792 14
Evandromyia termitophila 0.111 9¢ - - 0.069 114
Lutzomyia longipalpis 0.233 7 0.867 24 0.500 4
Nyssomyia whitmani 0.044 12¢ - - 0.028 13«
Pintomyia christenseni 0.056 14 - - 0.035 12¢
Psathyromyia aragaoi 0.056 14 - - 0.035 124
Psathyromyia campograndensis 0.322 67 0.167 4¢ 0.292 67
Psathyromyia punctigeniculata 0.322 6 - - 0.201 84
Psathyromyia shannoni 0.333 54 0.167 4 0.306 5a
Sciopemyia sordellii 0.078 10¢ 0.167 4 0.139 9¢

Williams’ average
N
(e,

Feb Mar Abr Mai Jun Jul Aug Sep Oct Nov Dec Jan
Months

Fig. 1: monthly average of both sexes of phlebotomine species cap-
tured in Shannon traps in the 10° Regimento de Cavalaria Mecaniza-
do, municipality of Bela Vista, Mato Grosso do Sul, from February
2004-January 2006.

mm °C
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200
150
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m Rainfall (mm) - -

- -Temperature (°C) —m— N° of phlebotomines

Fig. 2: monthly rainfall, average temperature and number of phle-
botomines of both sexes captured monthly in Shannon traps in the
10°Regimento de Cavalaria Mecanizado, municipality of Bela Vista,
Mato Grosso do Sul, from February 2004-January 2006.

temperature and the total number of insects of both sex-
es caught over two years.

In this kind of trap, species Ps. shannoni (34.58%),
Ps. punctigeniculata (21.59%) and Ev. lenti (14.32%) ac-
counted for 70.49% of the specimens caught, followed
by Br. brumpti (8.81%), Bi. flaviscutellata (5.95%), Lu.
longipalpis (4.41%) and Br. avellari (5.95%). Among the
females, Ps. puncigeniculata (33.9%) predominated, fol-
lowed by Ps. shannoni (17.3%).

Fig. 3 shows the average number of specimens
caught per hour for each species and the predominant
species caught over the first three hours of capture.
The catches made after midnight were not included in
the analysis and graphs because the number of captures
after this hour was not significant; only six specimens
were caught, including Ps. shannoni (3 specimens),
Br. brumpti (2 specimens) and Ps. punctigeniculata (1
specimen). Fig. 4 shows the hourly averages for the most
abundant and most frequent species, Ps. shannoni and
Ps. punctigeniculata.

Except for S. sordellii, which in the present study
was found to be infected by a large number of flagellates
with no specific identification thus far, all other females
dissected were negative for flagellates based on inspec-
tion by optical microscopy.

DISCUSSION

The presence of 18 phlebotomine species in the stud-
ied area, even at low frequencies, shows a diversified
fauna as previously reported in the state (Galati et al.
1996, 1997, 2003a, b, 2006, Oliveira et al. 2003). These
findings highlight the research performed by Galati
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Fig. 3: Williams’ hourly average and standard deviation for both sexes
of phlebotomine species captured monthly in Shannon traps in the
10°Regimento de Cavalaria Mecanizado, municipality of Bela Vista,
Mato Grosso do Sul, February 2004-January 2006. Different letters
between lanes represent significant statistical difference (p < 0.05).

et al. (2003b) on foci of ACL in Bodoquena, in whose
southwestern region Bela Vista is located.

It is noteworthy that sandflies were not drawn to the
black traps in the area, which is not compliant with the
findings of Galati et al. (2001) in the Serra da Bodoque-
na, where such traps were used more efficiently.

As for the phlebotomines’ nocturnal habits, the high-
est concentration of specimens occurred between 6-9
pm. Thus, the exposure of people visiting the area of
study should be reduced during this period, when the
risk of leishmaniasis transmission is highest.

On the whole, the sandflies of the study area were
caught throughout the year, but the highest density oc-
curred during the driest season, when temperature
ranged from 18.2-25°C. Thus, the pattern of species
abundance over the two years of study seems to point
out that the driest season is the most favourable to the
adult activity of most species.

Brumptomyia species are broadly distributed in
America (Martins et al. 1978) and constitute the group
of sandflies commonly associated with armadillo bur-
rows. They were not abundant in the caves and forested
areas of the Serra da Bodoquena studied by Galati et al.
(2003a, 2006), nor in a cave situated in the Pantanal re-
gion (Galati et al. 1997). In the present study though, they
were present with high frequency (48.3%) in the light
traps installed in the woods. In Shannon traps, 15.4% of
specimens captured were Brumptomyia, which suggests
that, unlike the environments sampled by the previously
mentioned researchers, this forest soil is favourable to
the development of these sandflies and that these insects
are also highly attracted to light. It is noteworthy that the
efficiency of the Shannon traps is influenced by human
attraction and also by light.

Ev. lenti was the most abundant species in the area,
present in several environments studied and was shown
to be highly attracted to Shannon traps. It has already
been reported in pigsties, perches and savannah areas
in MS (Galati et al. 1996) and is also one of the most
frequently found species in the urban peridomiciles of
the capital, Campo Grande (Oliveira et al. 2003), and in

0,35
0,30
£ 025
$ 020
é : u ﬂ [I
£ 010 [I
0,05
0,00
18-19 1920 20-21 2122 2223 2324
Time

[ Psathyromya punctigeniculata M Psathyromya shannoni

Fig. 4: Williams’ hourly average for both sexes of the most abundant
species captured monthly in Shannon traps in the 10° Regimento de
Cavalaria Mecanizado, municipality of Bela Vista, Mato Grosso do
Sul, February 2004-January 2006.

many other towns in the state of Goias, where a signifi-
cant association of this species with cases of ACL was
observed (Martins et al. 2002).

As noted by Galati et al. (2003b), Lu. longipalpis, a
species of recognised importance in VL transmission in
Latin America, showed poor attraction to Shannon traps.
It was present though, accounting for 29.9% of the speci-
mens collected with CDC traps and frequently found in
horse stalls located on the premises of the 10° RCMec.

Such a result is compliant with the literature data,
which report a high frequency of this sandfly in an-
thropic environments and in animal shelters (Azevedo
et al. 2000). According to Ximenes et al. (1999), among
all the specimens collected in horses, 95% were Lu.
longipalpis. In the Serra da Bodoquena, Galati et al.
(2003b), using different animal baits, pointed to pigsties
as an important factor of attraction or breeding for this
phlebotomine, as it showed greater attraction to pigs
than to horses or hens.

Lu. longipalpis was also found in domiciles in town.
This fact is a matter of concern for the public health staff
because of the insects’ great vector ability, its potential
for adaptation and dispersion and the confirmation of
VL in human (SSMS 2006) and canine (unpublished ob-
servation) populations in the municipality of Bela Vista.
It is important to note the recent findings of Savani et al.
(2005) at Assentamento Guaicurus, located on the west-
ern slope of the central part of the Serra da Bodoquena,
in which polymerase chain reaction (PCR) showed Lu.
longipalpis females infected with L. amazonensis.

In addition, the presence and breeding of animals
in the peridomicile along with poor hygienic conditions
may be a factor in the aggregation of Lu. longipalpis
as well as of other phlebotomine species, increasing
the risk of Leishmania transmission (Forattini 1953,
Ximenes et al. 1999).

Though non-significant, the presence of Ny. whit-
mani, one of the most important vectors of ACL in the
Northeastern, Southeastern, Southern and Mid-Western
Regions of Brazil and in Paraguay (Rangel et al. 1990,
Hashigushi et al. 1992, Queiroz et al. 1994, Galati et al.
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1996, Dias-Lima et al. 2003, Leonardo & Rebelo 2004)
should be noteworthy. However, the identification of L.
braziliensis in the cutaneous lesion material of patients
from Bela Vista indicates that, even at low densities, this
species may present a risk of parasite transmission.

Ps. punctigeniculata, already reported in other areas
of MS (Galati et al. 1996, 2006), was practically absent
in CDC traps. Nevertheless, its frequency was higher
among the females captured with Shannon traps, which
reinforces its epidemiological potential as a possible vec-
tor of infectious agents to man. Its presence in the white
trap only is not in accord with the observations of Galati
et al. (2001) in the Serra da Bodoquena, where this spe-
cies was significantly more attracted to the black trap.

Ps. shannoni was the species most attracted to Shan-
non traps when considering both sexes and came second
among the females. It was found in every month of the
study, demonstrating its epidemiological importance
as already observed by Galati et al. (1996) in a focus of
ACL in the municipality of Corguinho, MS, where it was
the second most abundant species in this kind of trap. It
was also collected in large numbers when the black trap
was used in the Serra da Bodoquena (Galati et al. 2001)
and was one of the most prevalent species in this kind of
capture in a study performed at Chapada dos Guimaries,
Mato Grosso (Biancardi & Castellén 2000).

This species is widely spread throughout the Ameri-
can continent and, although it is not associated with
leishmaniasis transmission, it has been caught in an-
thropic environments and in captures with human bait
(Hashiguchi et al. 1992, Galati et al. 2003b, Balbino
et al. 2005). Moreover, it has been regarded as an im-
portant transmitter of arbovirus and Endotrypanum
schaudinni (Mesnil & Brimont 1908), a trypanosoma-
tid found only in sloths (Comer et al. 1990, Franco &
Grimaldi 1999). Isoenzyme analysis showed that this
species is parasitised by undistinguishable Leishmania
flagellates of human origin (Rowton et al. 1991). More
recently, Travi et al. (2002) tentatively demonstrated the
infection of this species through Leishmania infantum-
infected dogs, thus suggesting its participation in the
spread of the parasite.

The low attraction to man of Bi. flaviscutellata,
a proven vector of L. amazonensis in other areas, has
been reported in other regions (Lainson 1985, Balbino
et al. 2005). The rodent-philic habits of this species were
made evident by the captures obtained with Disney traps
(Dorval et al. 2007) and in this study the scarcity of
specimens caught in Shannon traps (5.95%) indirectly
showed the species’ poor attraction to human bait. This
fact could explain the non-occurrence of the disease
among the people who visit the area.

The presence of this species in other areas in MS (Oli-
veira et al. 2003, Galati et al. 2006, Nunes et al. 2008),
in spite of the lower number of specimens caught, is epi-
demiologically relevant, as L. amazonensis has already
been reported as an etiological agent of human cases of
ACL in the studied area (Dorval et al. 2006). In this con-
text, this species is likely to be involved in the transmis-
sion of the disease not only in the study area but also in
other areas where it occurs within MS.

Therefore, knowledge about MS’s phlebotomine
fauna is increasing. Considering the species Lu. lon-
gipalpis, Ny. whitmani and Bi. flaviscutellata, the po-
tential for leishmaniasis transmission and also the fact
that the town borders Paraguay and that the movement
of people and animals is continuous, the national health
surveillance system has to be warned to keep perma-
nent and strict control over the region so as to mini-
mise the spread of these diseases in the state and in the
neighbouring country.
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