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Dirdfilariaimmitisisanematodetransmitted by culicids, commonly found al over theworld. Inthewesternarea
of Rio de Janeiro, wherein 1990 31% of dogs were parasitized, a survey of the culicid fauna and an update of the
prevalence of canine dirofilariasis was carried out in two populations: one of them not assisted and the other one
regularly assisted by veterinarians. To eval uate whether the preventive medication recommended by the veterinarian
was followed, the number of attended animals was compared with the number of preventive doses sold by the
veterinary clinic. Femal e mosquitoes of the species Aedes scapularis, Culex quingquefasciatus and A. taeniorhynchus,
efficient vectorsin the region, were captured in low frequencies. The prevalence of canineinfection by D. immitis
detected by animmunoenzymatic test was 1.96% in the popul ation not assisted by veterinarianswith no microfilaremic
animal and no positive dog was found among those which were regularly attended. Clinical compliance was of
45.5%, a higher percentage than that found in hyperendemic regions in the United States (41%). A declinein the
prevalence of canine heartworm disease in the area under study could be noted and observance of the veterinary

prescription for preventive medication seems to have contributed to this effect.
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RESUMO

Dirdfilariaimmitiséum nematddeo transmitido por culicideos, en-
contrado emtodo 0 mundo. NaZonaOestedo Rio de Janeiro onde,
em 1990, 31% dosciesestavam parasitados, umapesquisadafauna
culicidicaeatudizacdo daprevaénciadadirdfilariosecaninafoi feita
em duas populagbes. uma ndo assistida por veterindrios e outra
regularmente assstidapor veterinérios. Paraavdiar ssamedicacéo
preventiva recomendada pelos veterinarios era seguida, 0 nimero
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totd de animai's aendidos foi comparado a0 nlmero de doses de
preventivosvendidosem umad inicaveterindriadaregido. Mosoui-
tos fémeas das espécies Aedes scapularis, Culex quinquefasciatus
eA. taeniorhynchus, vetores eficientes naregido, foram capturados
embaixafreqiéncia A prevaénciadainfecco caninapor D.inmitis,
detectadapor testeimunoenzimético, foi de1,96% napopulacdo néo
assigtida por veterinaios e nenhum c&o positivo foi encontrado
entre agqueles regularmente assgtidos. A adesfo aprescricdo foi de
45,5%, um percentual maior do que o encontrado em regides
hiperendémicasdosEstadosUnidos(41%6). Odediniodaprevadéncia
de dirdfilariose caninana &ea estudadafoi observado eaadesfio a
prescri¢go veterindria de medi cacio preventivapareceter contribu-
ido paraestadiminuicao.

PALAVRAS-CHAVE: Vetores, Culicidag, Dircfilariosecanina,
Epidemiologia, Ades&o aprescrico.

INTRODUCTION

Caninedirofilariasisis caused by the parasite Dirofilaria
immitis (Leidy, 1856), anematodethat, in adult stage, ismainly
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found in the pulmonary arteries and in the right ventricle of
the definite host. This parasitosis, which mainly affects
domestic dogs but which already has been reported in more
than 30 speciesincluding man, isconsidered azoonosis since
1979 (OMS, 1979). In Brazil, anincreasing number of cases of
human dirofilariasis have been described in the literature
(RODRIGUES-SILVA et d., 1995).

Thelifecycleof D.immitisimpliesin apassagethroughits
intermediate hosts, the culicids. Although more than seventy
species of mosquitoesin different regionsof theworld already
had their vector competence proven, it isaccepted that only a
few speciesareresponsiblefor transmitting the parasite under
natural conditions (OTTO; JACKOWSKI, 1981). Studies
carried out in the State of Rio de Janeiro, Brazil, indicated
Aedes scapularis (Rondani) and A. taeniorhynchus (Wiedman)
as primary vectors and Culex quinquefasciatus as secondary
vector in the transmission of canine heartworm disease (LOU-
RENCO-DE-OLIVEIRA; DEANE, 1995; LABARTHE etdl.,
1998h).

During many years diagnosis has relied on identification
of microfilariae in the blood, the diagnostic technique most
commonly used at present however is detection of antigens
of the adult parasite, amethod al so capable of detecting occult
forms of theinfection (McTIER et al., 1995; McCALL etal.,
2001; COURTNEY, 2001; LABARTHE etd., 2003).

Theprevaence of canineinfection by D. immitisin Brazil
varies considerably from region to region. In the State of
Rio de Janeiro, studies carried out between 1936 and 1992
indicate variationsranging from 4.9% (PINTO; LUZ, 1936)
to 34% (HATSCHBACH et al., 1976) of infected dogs.
Recently, in a study carried out in 2002, the prevalence
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found wasof 3.8% (LABARTHE et a., 2003). Inthewestern
areaof Rio deJaneiro, in adistrict called Itanhanga, studies
carried out in the course of the last two decades reported
infection rates between 31% in 1990 (LABARTHE et al.,
1997) and 100% in 1981 (ALMEIDA, 1981) among the
investigated dogs.

The aim of this study was to provide an updated mapping
of the prevalence of canineinfection by D. immitisand of the
culicid faunain the region, once the number of infected dogs
is decreasing in the region during the last decade, in order to
explain the variations among the results obtained in thiswork
and in previous studies.

Since preventive medication wasfirst launchedin Brazil in
1992 (ALMOSNY/, 2002) theclinical complience could beone
of the reasons for the decline, therefore, owners complience
was evaluated.

MATERIAL ANDMETHODS

Areaof survey

The study was carried out in adistrict named Itanhanga,
situated in the western area of the city of Rio de Janeiro,
Brazil (Fig. 1), which together with eight other districts
composes the administrative region of BarradaTijuca. The
estimated human population is of 200,000 inhabitants (CAR-
VALHOHOSKEN, 1996) and the canine popul ation of 20,000
(10% of the human population) according to the WHO's
estimative (OMS/WSPA, 1990). Besides extensive preserved
areas and biological reservations, there arelakesin theinte-
rior of the region and the Atlantic Ocean bathes the beaches
of itslittoral.

Figure 1. Map showing the location were mosquitoes were collected from August 2000 to
July 2001: a) Map of Brazil, state of Rio de Janeiro (detail); b) Map of the state of Rio de
Janeiro, city of Rio de Janeiro (detail); c) Map of western section of the city of Rio de

Janeiro, neighborhood of Itanhanga (detail).

Rev. Bras. Parasitol. Vet., 13, 1, 23-28 (2004)
(Brazil. J. Vet. Parasitol.)



An update survey of the prevalence of Canine Dirofilariasis in a focus area of the city of Rio de Janeiro, Brazil 25

Captureof mosquitoes

Mosquitoes were captured weekly between the months
August 2000 and July 2001, using light traps type CDC
(Communicable Disease Center, Atlanta, EUA). Thetrapswere
set at two previously determined pointsat adistance of 1.2 km
from each other at the district of Itanhanga, Rio de Janeiro,
Brazil (22° €99 S43°29W e22° €99’ S43° €31’ W). Captures
were started 30 minutes before sunset and took atotal of 12
hours. The traps were set at one meter above the soil.

During the same period, in one of the previously described
points (22° e 99's 43°29W) the mosquitoes trying to feed on
the human volunteers were captured during 60 minutes using
manual aspirators (BUXTON, 1928). All captured insectswere
identified to species according to the taxonomic keys of Lane
(1953) and Consoli and Lourengo-de-Oliveira (1994), using
binocular stereoscopic microscopes.

Dogpopulations
Two different populations were studied with authorization
of the owners. One group of animals, which had been assisted
by veterinarians and brought to the clinic at least two times a
year and another, which had not received veterinary assistance.
The ownersof thelatter group are people with low income and
theanimalsuseto receiveveterinary assistance only on acharity
basis and anti-rabies vaccine during the vaccination campaign
provided by the municipality of the city of Rio de Janeiro.
Population not assi sted by veterinarians— During the anti-
rabi es vaccination campaign promoted by the municipality of
Rio de Janeiro in the year 2000, 861 dogs were vaccinated in
Itanhanga. Fromthistotal, 204 animals (23.7%) with more than
6 months of age and which, according to their owners, livedin
the neighborhood since they were born were identified inin-
dividual records. From each animal ablood sample (3 ml) was
taken for detection of Dirofilaria immitis antigens by an
immunoenzymatic test (Witness Dirofilaria, Symbiotics) and,
for detection of microfilariag, aKnott’s modified test (1 ml)
(KNOTT, 1939; NEWTON; WRIGHT, 1987) was performed.
Population assisted by veterinarians— During the period of
October 2001 to September 2002, 756 dogs were attended for
different procedures at the clinic. An ELISA test (SNAP 3Dx,
IDEXX Laboratories) for detection of D. immitis antigen was
recommended for all animal swith morethan 6 months of ageat
the first visit. A total of 86 (11.4%) dogs had a blood sample
drawn (2ml) and tested. Monthly use of preventive medication
againg dirofilariosiswasrecommended for all antigen-negative
animals. For asymptomatic dogs, whose owners had declined
from the testing, preventive medication was also prescribed.
Two diferent tests were used for detection of D. immitis
antigens, Witness Dirofilariaand SNAP 3Dx. The antigen tests
were changed because Witness Dirofilaria was no longer
available in the brazilian market and because the overall
accuracy of SNAP 3Dx is higher than Witness Dirofilarias
(McCALL etd., 2001; COURTNEY, 2001).

Evaluation of clinical compliance
During the period of October 2001 to September 2002, the
number of sold dosesfor monthly prevention of dirofilariosis

was compared with the number of animals attended in the
clinic, whose owners had been alerted to the need for
prevention. The datawere obtained directly from the records
provided by the management of the clinic. The comparison
between doses sold and doses necessary for monthly
prevention for all dogs attended during 12 months indicated
the percentage of compliance with the veterinary
recommendation (CUMMINGSet al., 1995).

Statistical analysis

Therelation mosguito density/distribution per month was
calculated using the mean of Williams (WILLIAMS, 1937;
HADDOW, 1954).

RESULTS

A total of 858 mosquitoes of 13 species were captured.
The most frequently captured species (frequency more than
1%) were in descending order: A. scapularis; C. quinquefas-
ciatus; A. albopictus (Skuse); A. aegypti (Linnaeus); Wyomia
confusa (Lutz) and A. taeniorhynchus (Table ). Only two
species were present during all months of the year: A.

Table 1. Density of culicids captured in the district of
Itanhanga, Rio de Janeiro, using traps type CDC and attracted
by volunteers during the period August 2000 to July 2001.

Species CDC Volunteers CDC+
Volunteers
Aedes scapularis (Rondani) 124 378 502
413% 67,9% 58,5%
Culex quinquefasciatus Say 146 17 163
48,7% 3% 18,9%
A. albopictus (Skuse) 14 94 108
4,7%  16,8% 12,5%
A. aegypti (Linnaeus) 2 22 24
0,7% 3,9% 2,8%
Wyeomyia confusa (Lutz) 0 24 24
- 4,3% 2,8%
A. taeniorhynchus (Wiedmann) 0 10 10
- 1,8% 1,2%
Culex sp. 7 0 7
2,3% - 0,8%
Phoniomyia sp. 0 7 7
- 1,3% 0,8%
Limatus durhami Theobald 0 3 3
- 0,5% 0,4%
Mansonia tittilans (Walker) 3 0 3
1% - 0,4%
Runchomyia sp. 0 3 3
- 0,5% 04%
Uranotaenia lowi Lynch-Arribalzaga 3 0 3
1% - 0,4%
Mansonia sp. 1 0 1
0,3% - 0,1%
Total 300 558 858
100%  100% 100
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Figure 2. Monthly Williams’ means (Xw) of the three most frequently
collected mosquito species in Itanhanga, Rio de Janeiro, Brazil, from
august 2000 to july 2001.

scapularis and C. quinquefasciatus (Fig. 2). The first was
mainly captured when trying to feed on the volunteers, the
second using traps type CDC.

Four (1.96%) out of the 204 blood samplesfrom dogswhose
owners belong to the population with low income presented
antigensto D. immitis (immunoenzymatic) and none of them
showed microfilariae.

Among the 86 blood samples from dogs attended in the
clinic, none showed detectable D. immitisantigens (ELISA) .

Seven hundred and fifty six dogs were attended in the
veterinary clinic and 4132 dosesfor monthly prevention were
sold during the same period revealing that 45.5% of owners
followed the veterinary recommendation for preventive
medication.

DISCUSSION

Observing the distribution of different mosquito species
with regard to the month of capturein the course of theyear it
could be noted that only A. scapularis (primary vector in Rio
de Janeiro) and C. quinquefasciatus (secondary vector for
dogs and primary vector for cats in Rio de Janeiro)
(LABARTHE et a., 1998b) were present in all months. A.
scapularis showed two populational peaks while the
population of C. quinquefasciatus kept stablewith only small
fluctuations. Given that this phenomenon was observed in
two localities where canine dirofilariosis is enzootic, the
lowland of Jacarepagua, city of Rio de Janeiro (LOURENCO-
DE-OLIVEIRA etal., 1985), and the oceanic region of Niterdi,
stateof Rio deJaneiro (LABARTHE et al., 1998a), thisbehavior
seems to be representative for these two species in the State
of Rio de Janeiro. Interestingly, the occurrence of A.
taeniorhynchus, primary vector in Rio de Janeiro, was low
(1.2%) in comparison to the oceanic region (30%) (LABARTHE
et al., 19984q), but similar to that found in the lowland of
Jacarepagué (0.7%) (LOURENCO-DE-OLIVEIRA et ., 1985).

Costa et al.

Among the six most frequently captured species were A.
albopictus which, although in other countries considered an
important vector for D. immitis(SULAIMAN; JEFFERY , 1986;
KONISHI, 1989; SCOLES; DICKSON, 1995, NAYAR; KNIGHT,
1999), has not yet been described as such in Brazil. The
population of this species, recently introduced to the country
(FORATTINI, 1986), seemsto be expanding. In 1981-1982 no
exemplar was captured in the lowland of Jacarepagua (L OU-
RENCO-DE-OLIVEIRA et dl., 1985) and inthe oceanic region
the species only represented 2.8% of captured culicids
(LABARTHE et d.,19983).

The absolute number of captured mosquitoes was
relatively low (858) compared to the results of captures made
during twelve months on other occasionsin the oceanic region
of Niterdi (3,888) (LABARTHE et ., 1998a) and inthelowland
of Jacarepagué (11,230) (LOURENCO-DE-OLIVEIRA et dl.,
1985). Thisfact may be dueto theintense urbanization, which
is modifying the landscape of the region in addition to the
sanitary campaigns against the vectors of Denguefever virus.

Vectorsof D. immitis need approximately two weeksto get
infected and turn infective (L, in the head and proboscis)
(TAYLOR, 1960), consequently the mosquitoes have not only
to support the parasite load but also to survive long enough
for being able to transmit the parasite. Thus, the absolute
number of avector speciesin aregion seemsto be important
for granting transmission of the parasite, once part of it dies
due to the infection. Furthermore, the greater the number of
dogs carrying microfilariae in the blood the greater are the
chancesfor asusceptible culicid to get infected (WALTERS,
1995).

The prevalence of canine dirofilariosis is decreasing in
Brazil and this trend is coinciding with the availability of
preventive medication and diagnostic tests in the country
(LABARTHE et d., 2003). In 1998, the nationwide prevalence
was of 7.9% (GUERRERO et al., 1992) and in 2001 2%
(LABARTHE et al., 2003). In the State of Rio de Janeiro, the
prevalence decreased from 16% (GUERRERO et a ., 1992) to
3.8% (LABARTHE et dl., 2003).

Theprevaencein Itanhanga(1.96%) showsthat the number
of infected dogs seems to be decreasing similarly to other
regions of the State of Rio de Janeiro. In a region with
characteristics resembling those found in the studied area
(Niter6i), the same decreasing was noted. The prevalence
observed in Niter6i, which was of 37,5% in 1990 decreased to
15%in 1997 (LABARTHE et a ., 1997), and reached 0.8%in
2001 (unpublished data). Thus, the decrease from 31%
(LABARTHE et a., 1997) to 1.96% observed in Itanhanga
follows the trend observed in other regions of the state.

Among the 204 blood samples collected from examined
dogs belonging to the poor population, only 4 (1.96%)
presented antigens to the adult parasite and no microfilariae
was detected. The absence of microfilariae circulating in the
blood hamperstheinfection of mosguitoesby D. immitis, and
this could be one the factors that contribute to the low
prevaence of infected animals. On the other hand, the presence
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of antigens in the blood of dogs, which according to their
owners lived in the region since they were born, indicates
circulation of the worm among these animals. One of the
reasons for this phenomenon is probably the increasing
indiscriminate use by veterinarians and owners of injectable
medi cation against microfilariae as endo and ectoparasiticide
(LABARTHE et al., 1997), whichinfluencesthe presence and/
or concentration of microfilariaein the circulation. Correctly
used however, these drugs are efficient prophylactics, capable
of reducing the number of parasitized dogs (CUMMINGS et
a., 1995).

Since 1990, the prevalence of the occult form of infection
inBarrade Tijuca(LABARTHE et al., 1997) was higher (40%)
than described intheliterature (up to 30%) (RAWLINGSet al .,
1982; GRIEVE et d., 1986). Now, 10 years later, it could be
shown that al infected dogs owned by the poor population
presented the occult form of infection (4/4 —100%). Thisfact
reinforcesthe need for epidemiological survey by veterinarians
already pointed out before, through use of diagnostic tests
capable of detecting the occult form of this parasitosis
(LABARTHEEetd., 1997).

Clinical compliance with the veterinarian prescription by
45.5% of the owners of dogs regularly attended by
veterinarians, although similar, was higher than that found in
areas of the United States (41% of clinical compliance) where
canine heartworm disease is enzootic (CUMMINGS et al.,
1995). Therateof clinical compliance associated to the absence
of detectable D. immitis antigens among dogs regularly
attended by veterinarians indicates that monthly prevention,
evensoin haf of theanimals(45,5%), contributed to adecrease
in the circulation of the worm in that dog population.

Althoughinthedistrict of Itanhangdaculicid faunacapable
of transmitting the helminth, dogs parasitized by the
nemathode as well as susceptible dogs could be found,
transmission seems to occur discretely. This phenomenon is
possibly due to the interaction of different factors: 1)
indiscriminate use of microfilaricide drugs; 2) correct use
of preventive drugs; 3) low population density of culicids
and 4) low population density of the primary vector A.
taeniorhynchus.

The low number of primary vectors and parasitized dogs
found in the region notwithstanding, sanitary control and
prophylactic measures should be maintained, principally asit
isknown that small modificationsin the environment can cau-
segreat differencesin the culicid populations. Furthermore, if
A. albopictus is an efficient vector in our environment the
observed growth of its population may signify the
reappearance of a focus, which could possibly result in an
increase of the number of cases of human pulmonary
dirofilariosis.
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