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Abstract

Montes Claros in Minas Gerais State, Brazil, was
considered an intense transmission area for vis-
ceral leishmaniasis. This study evaluated sand fly
fauna after insecticide application. Captures were
performed in 10 districts from September 2005 to
August 2006 with CDC light traps inside and out-
side each residence. Cypermethrin was sprayed in
two cycles during November/2005 and May/2006.
The 636 specimens collected, belonging to 10 spe-
cies, were predominantly Lutzomyia longipalpis
(79%), and most frequently males (70%). The
highest percentage of specimens were captured in
areas surrounding domiciles (85.8%). The main
species were observed to be sensitive to treatment
with the insecticide. The results showed a reduc-
tion in the number of sand flies collected after use
of cypermethrin in homes and annexes, and with
residual effect lasting from two to four months.
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Introduction

Visceral leishmaniasis is a tropical disease im-
portant in human and veterinary medicine. It is
caused by protozoan of the genus Leishmania
(Leishmania) chagasi (Cunha & Chagas, 1937)
and is transmitted to humans mainly by the bite
of infected female sand flies of the species Lutzo-
myia longipalpis Lutz & Neiva, 1912. The disease
is prevalent on four continents and endemic in 87
countries worldwide 1.2. In the New World, where
Brazil accounts for about 90% of human cases re-
ported 3, increasing numbers of recorded cases of
visceral leishmaniasis have been associated with
urbanization, disorderly growth of cities, poverty
and inadequate sanitation conditions.

In Brazil, following World Health Organiza-
tion (WHO) recommendations, control of vis-
ceral leishmaniasis relies on early diagnosis of
the infection, treatment of human cases, de-
tection and elimination of domestic reservoirs
(infected dogs), and control of sand flies based
on environmental management and epidemio-
logical surveillance 4. Control measures for adult
phlebotomine sand flies include using insecti-
cides for residual spraying of dwellings and ani-
mal shelters, space-spraying, insecticide-treated
nets and dog-collars, and personal protection by
application of repellents/insecticides to skin or
fabrics.

The use of organochlorine chemical insecti-
cides(BHCandDDT)invisceralleishmaniasisout-
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breaks significantly reduced sand fly population
density and, consequently, disease incidence 556.
Since the the Brazilian Government prohibited
use of organochlorines in agriculture and vector
control programs, because of their high toxicity
and environmental contamination 7, other insec-
ticides, such as synthetic pyrethroids, have been
evaluated for insect vector control 89,10,

This study evaluates the impact of use of
cypermethrin pyrethroid insecticide on sand fly
populations, as a control measure against vis-
ceral leishmaniasis in an endemic area of intense
transmission of the disease.

Materials and methods
Study area

The municipality of Montes Claros, in northern
Minas Gerais State, Brazil, covering approxi-
mately 3.577 sq.km., lies at 638m altitude and
geographic coordinates 16°43’41” South latitude
and 43°51’54” West longitude, 420km from the
state capital. The area is characterized by semi-
humid tropical (warm and dry) climate, with av-
erage temperatures around 25°C and prolonged
dry season (approximately 5 months per year).
Climate data indicate annual precipitation of
around 520mm, with rainfall occurring from De-
cember to February and relative humidity rang-
ing from 52 to 80%. The vegetation in the region is
predominantly savannah with denser wooding in
the damper valley bottoms, near riverbanks. The
municipality is enclosed by hills.

Sandfly capture and identification

Systematic captures were carried out monthly,
from September 2005 to August 2006, in 10 dis-
tricts of Montes Claros using CDC light traps 11.
Two traps were placed in one residence per dis-
trict for 3 consecutive days a month, one inside
the house and another in the peridomicile, total-
ing 20 traps. The captured specimens were pre-
served in glass vials containing 70% ethanol and
transferred to the laboratory for identification
using the taxonomic keys of Young & Duncan 12.
Specimens with missing or damaged characters
that impaired identification at the specific level
were considered as Lutzomyia spp.

Vector control measures

Insecticide spraying with cypermethrin pyre-
throid (125mg/m?) was carried out according to
Brazilian Ministry of Health recommendations 13
in two cycles: November/2005 and May/2006.
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The insecticide was applied to internal and exter-
nal walls of the 10 selected houses and their an-
nexes (chicken coops, stables and warehouses)
and in all residence in the neighborhood.

Statistical analysis

The one-sample Kolmogorov-Smirnoff test was
used to determine whether a variable was nor-
mally distributed. Collected data on every two
months were grouped for further statistical
analysis. P-values were determined by two-tailed
Student t test to assess differences before and
after application of cypermethrin pyrethroid. A
p-value < 0.05 was considered significant. All sta-
tistical analysis was carried out using Prism 5.0
for Windows (GraphPad Software Inc., La Jolla,
USA).

Results

The sand fly fauna captured from September
2005 to August 2006 comprised 10 species: L. in-
termedia (Lutz & Neiva, 1912), L. ischnacantha
(Martins, Souza & Hawk, 1962), L. lenti (Manga-
beira, 1938), L. longipalpis (Lutz & Neiva, 1912), L.
lutziana (Costa Lima, 1932), L. quinquefer (Dyar,
1929), L. renei (Martins, Falcon & Silva, 1957),
L. sallesi (Galvao & Coutinho, 1939), L. sordellii
(Shannon & Del Ponte, 1927) and L. whitmani
(Antunes & Coutinho, 1939). These species were
further separated by environment and sex. Most
specimens (85.8%) were captured outside the
house (Table 1). The monthly distribution of sand
flies in the 10 districts is shown in Table 2.

The monthly distribution of main sandfly
species is demonstrated in Figure 1. L. longipal-
pis, L. sallesi and L. intermedia constitute approx-
imately 90% of the fauna captured. These species
were sensitive to treatment with the insecticide.
The distribution of L. longipalpis captured in-
doors and outdoors in the municipality of Monte
Claros is shown in Figure 2.

The two months prior to each spraying cam-
paign (Sep-Oct/2005 and Mar-Apr/2006) were
compared with the subsequent marking periods.
The results showed that, two months after spray-
ing, significant reduction occurred only outdoors
(p = 0.0053). In the second spraying period, the
differences between pre- and post-spraying were
significant at two months (p = 0.0065) and four
months (p = 0.0057) after spraying. Thus, the in-
secticide was less effective in the first cycle (two
months) and more effective in the second cycle
(four months).



Table 1

SANDFLY CONTROL USING CYPERMETHRIN

Phlebotomine sand flies captured in CDC light traps, by species, environment and sex — September 2005 to August 2006.

Montes Claros, Minas Gerais State, Brazil.

Species Inside Outside Total %
) o é ?

Lutzomyia intermedia 1 5 11 1.7
Lutzomyia ischnacantha 0 0 1 3 0.5
Lutzomyia lenti 0 0 2 5 7 1.1
Lutzomyia longipalpis 27 29 371 76 503 79
Lutzomyia lutziana 1 0 0 1 0.3
Lutzomyia quinquefer 0 0 2 1 0.5
Lutzomyia renei 0 0 1 2 0.5
Lutzomyia sallesi 6 9 9 30 54 8.5
Lutzomyia sordellii 0 1 0 1 0.2
Lutzomyia whitmani 0 0 0 2 2 0.3
Lutzomyia spp. 5 9 12 21 47 7.4
Total

n 40 50 403 143 636

% 14.2 85.8 100.0

Table 2

Number of phlebotomine sand flies captured in CDC light traps, by district and sex — September 2005 to August 2006, Montes Claros, Minas Gerais State,

Brazil.
Year Month Alterosa Chiquinho  Jodo  Morrinhos Santa  Vila Sédo Vila Vila Vila  Village do Total
Guimardes Botelho Rital  Francisco Guilhermina Mauricéia Oliveira  Lago Il
3 ¢ &8 ¢ & & & ¢ & ¢ & 2 ¢ ? 3 ¢ 3 ¢ & 9
2005 Sep 2 3 0 0 5 0 21 07 7 9 1 4 4 1 0 3 7 6 1 4 88
Oct 5 1 1 0 0 4 0 0o 0 2 o0 0 0 0 0 0 33 10 O 1 57
Nov 0 O 0 0 2 1 0 0O 0 0 O 1 1 0 1 0 0O 0 o 0 6
Dec 0 O 0 0 2 0 0 0 1T 0 O 0 1 0 0 0 0 0 0 4
2006 Jan 2 9 1 2 1 1 0 0 1 1 0 2 7 4 26 6 1 1 0 0 65
Feb 16 4 0 0 0o 1 2 2 50 15 1 2 0 2 0 0 3 7 0 0 105
Mar 1 2 0 0 0 0 73 16 16 3 0 1 1 1 0 1 1 2 1 0 119
Apr 3 0 0 0 0O 0 1001 10 0 O 1 1 4 4 0 0 o 1 O 2 127
May 4 1 0 1 0 O 2 0 0 1 4 0 2 1 1 1 o 1 O 1 20
Jun 1 3 0 1 0 O 0 0O 2 0 O 0 1 0 0 0 o 1 O 0 9
Jul 0 0 0 0 0 0 0 0 1 3 1 1 0 2 1 0 1 3 0 2 15
Aug 8 0 0 1 1 0 1 1 0 O 0 0 2 0 0 1 0 4 2 0 21
Total 65 7 18 239 12 20 38 41 82 14 636
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Figure 1

Distribution of main species of sandfly. Montes Claros, Minas Gerais State, Brazil, September/2005 to August/2006.
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Figure 2

Distribution of L. longipalpis captured indoors and outdoors. Montes Claros, Minas Gerais State, Brazil, September/2005 to

August/2006.
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Discussion

In this study there was a clear predominance of L.
longipalpis (79%) both inside and outside domi-
ciles. These findings reinforce the idea that this
species has been frequently found in the home
environment, and is perhaps better adapted to
the presence of man and domestic animals in
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endemic areas of visceral leishmaniasis 14. In
studies by Monteiro et al. 15 at the same capture
sites, 1,043 specimens of sand flies belonging to
16 different species were captured. When com-
paring the two capture periods, species such as
Brumptomyia sp., L. evandroi, L. cavernicola, L.
migonei, L. peresi, L. pessoai and L. trinidadensis
were not observed in the present study. On the



other hand, specimens of L. lutziana, absent in
the previous study, were captured in this study.
Nonetheless, these findings can be expected to
occur due to annual variation of the cycle of each
species, or perhaps to these species’ sensitivity to
the insecticide.

Among the measures recommended by the
WHO, sand fly control by application of insec-
ticides seems most effective in reducing Leish-
mania transmission, according to several reports
where the measure was used successfully 16,17,18,
Mazzarri et al. 19 showed that a field population
of L. longipalpis was susceptible to all insecti-
cides tested [organochlorines (DDT), carbam-
ates (propoxur), organophosphates (fenitro-
thion, malathion and pirimiphos methyl) and
pyrethroids (deltamethrin, cyhalothrin and per-
methrin)], with little or no significant resistance.

In Brazil, some studies have shown that py-
rethroid insecticides have major impact in sand
fly control. Falcao et al. 8 showed a significant
reduction in the number of sandflies indoors af-
ter using deltamethrin insecticide. Marcondes &
Nascimento 20 also observed a notable decrease
in populations of several arthropods, including L.
longipalpis. Teodoro et al. 21 observed that peri-
domicilary use of deltamethrin and removal of
organic matter from the soil surface can also sig-
nificantly reduce the sandfly population.

As in Figure 1, we observed that the number
of insects captured dropped abruptly immedi-
ately after application of two cycles of insecticide,

Resumo

Montes Claros foi considerada drea de transmissao in-
tensa para leishmaniose visceral no Estado de Minas
Gerais, Brasil. Este trabalho avaliou a fauna de fleboto-
mineos apds a aplicagdo do inseticida. Entre setembro
de 2005 e agosto de 2006, foram realizadas capturas
com 20 armadilhas luminosas CDC em 10 bairros do
municipio, no intra e no peridomicilio de cada residén-
cia. Dois ciclos de borrifagdo com cipermetrina foram
realizados nos meses de novembro/2005 e maio/2006.
Coletou-se 636 exemplares pertencentes a 10 espécies,
com predomindncia de Lutzomyia longipalpis (79%).

SANDFLY CONTROL USING CYPERMETHRIN

i.e.,, November/2005 and May/2006, suggesting
temporary (two- or four-month) efficacy in re-
ducing sand fly population density. This efficacy
may be curtailed by onset of the rainy season in
the region (December to February).

De Silans et al. 10 evaluated the residual effect
of cypermethrin in an endemic area for visceral
leishmaniasis in Paraiba State. The results showed
that cypermethrin showed efficacy limited to two
months inside the home and no significant effect
on vector populations outside the home (Figure
2). Teodoro et al. 22 found cypermethrin to offer
little efficacy, failing to control a sandfly popula-
tion in Parand State. In the present study, cyper-
methrin produced residual effect for two months
after the first cycle (Dec/2005) and four months
after the second (May/2006).

In view of the sand fly capture curve in this
study, we believe that intervention activities with
insecticide in the municipality were timed cor-
rectly (September to November and March to
May), preceding the start of the rainy season and,
consequently, peak sand fly population density.

Finally, we observed that both the cyper-
methrin insecticide and the methodology em-
ployed were effective, although the former’s re-
sidual power may be overestimated. Accordingly,
our results recommend three or four insecticide
sprayings every year to achieve effective control
of the sand fly population, which is at variance
with the measures recommended by Brazilian
Ministry of Health (Ministério da Saude) 13.

Machos foram coletados com maior frequéncia (70%).
O peridomicilio apresentou a maior porcentagem dos
espécimens capturados (85,8%). Observou-se que as
principais espécies foram sensiveis ao tratamento com
o inseticida. Os resultados mostraram uma redug¢ao do
numero de flebotomineos coletados devido ao uso de
cipermetrina nos domicilios e seus anexos, mas com
efeito residual atuante entre dois e quatro meses.

Leishmaniose Visceral; Psychodidae; Vetores de Doengas
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