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The vector competenoé Culex quinquefasciatdsom five localities in Brazil t®irofilaria immitis
was evaluated experimentally. Females from each locality were fed on an infected dog (~ 6 microfi-
lariae/ul blood). A sample of blood fed mosquitoes were dissected approximately 1 h after blood meal.
These results demonstrated that all had ingested microfilariae (mean, 4.8 to 24.6 microfilariae/mos-
quito). Fifteen days after the infected blood meal, the infection and infective rates were low in all
populations of Cx. quinquefasciatudhe mean number of infective larvae detected in the head and
proboscis of these mosquitoes was 1-1.5. The vector efficiency, the number of microfilariae ingested/
number of infective larvae, was low for all population€rf quinquefasciatusdowever, the survival
rate for all populations was high (range 50-75%). The survival ratd@des aegyptassayed simulta-
neously for comparison was low (24.7%), while the vector efficiency was much higher titaa for
guinquefasciatusThese data suggest that the vector competence of all assayed populatibns of
quinquefasciatuto D. immitis in Brazil is similar and that this species is a secondary vector due to its
low susceptibility. Nevertheless, vector capacity may vary between populations due to differences in
biting frequency on dogs that has been reported in Brazil.
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Dirofilaria immitis (Leidy) is a nematode para- of both the parasite and mosquitoes of susceptible
site that infects the right ventricle and pulmonarypopulations (Christensen 1981, Christensen &
artery of dogs and other carnivores, and is tran3vacy 1989, Talluri & Cancrini 1994). The migra-
mitted by mosquitoes (Diptera, Culicidae). Theion and development of large numbersinf
parasite has a wide geographical distribution, withmmitis larvae within the mosquito can produce
dogs serving as the principle host, although infe@levated levels of host mortality (Nayar &
tion has been reported in other animals and occ&auerman 1975). Thus, melanization can act as an
sionally in man (Robinson et al. 1977, Kasai et aimportant mechanism for vector survival by limit-
1981). The complete development of microfilariaéng the number of larvae that complete develop-
has been reported in speciesQilex Aedes ment and thereby guaranteeing its own survival
Anopheles Mansonia Psorophoraand Co- (Christensen 1981, Christensen & Forton 1986,
quillettidia (Ludlam et al. 1970). Christensen & Tracy 1989). In addition, some

In some insects there exist biochemical prodnosquito species have well developed cibarial ar-
ucts in the hemolymph and other tissues, includnature, the teeth of which, when numerous and/or
ing the Malpighian tubule cells and thoracic muscléeveloped, injuring ingested microfilariae and re-
cells, that may block the development of the paraducing their survival potential (McGreevy et al.
site by mechanisms comprising sequestration, ett978, Coluzzi et al. 1982).
capsulation and melanization. The intensity of these The importance oCx. quinquefasciatuSay
reactions varies according to the susceptibility ofis an intermediate host fdfuchereria bancrofti
the mosquito host, resulting in high survival ratess well known. In 1901, Bancroft had already noted
the development ob. immitisin Cx. pipiens
fatigans(= Cx. quinquefasciatygapudVillavaso
& Steelman 1970). The vector competence of noc-
turnal domestic mosquitoeSX. quinquefasciatus
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et al. 1970, Lowrie 1991, Loftin et al. 1995). Inwith D. immitis Twenty-four hours prior to blood-
Rio de Janeircx. quinquefasciatugias consid- feeding on the infected blood source, sucrose was
ered a secondary vector@f immitis(Labarthe et removed. The colonies were maintained and ex-
al. 1998a, b). In Sdo Luis (State of Maranhdoperimental infections were conducted in the labo-
where the prevalence of canine dirofilariasis varratory at 29°C + 1°C and 70% * 10% relative hu-
ies from 11.3 to 52.5% depending on the origin ofmidity (RH).

the dogs and the proximity to the sea shore, only To identify different mosquito populations fol-
0.5% of theAe. taeniorhynchuand 0.1% ofCx. lowing feeding, the females from each location
guinquefasciatusxamined were found to be natu-were marked with luminous powder of different
rally infected.Cx. quinquefasciatusccounted for colors (Luminous Powder-Bioquip products) a few
54% of the total mosquitoes collected (man anthinutes prior to the infection experiment. Females
dogs) and 96.7% of the total captured in dog baitedlere separated by observing the color of adhering
traps (Ahid et al. 1999, Ahid & Lourenco-de-luminous powder when illuminated with a black
Oliveira 1999). The marked difference noted in théluorescent light source. Approximately 1,500 fe-
frequency ofCx. quinquefasciatusollection us- male Cx. quinquefasciatugapproximately 300
ing live dog baited traps in Maranhado and that sedrom each population) and 3%%. aegypti(Sao

in Rio de Janeiro could reflect differences in théuis strain, as control) reared under the same con-
vector capacity of this species in these two locaditions a<Cx. quinquefasciatysvere placed simul-
tions. Moreover, there have been reports of vectteineously in a covered cage (120 x 100 x 80 cm)
competence differences betwe€r. quinque- along with a previously anesthetized, infected dog.
fasciatuspopulations isolated from regions withAll the mosquitoes were allowed to feed on the
various levels of prevalence of bancroftian filari-dog from 23.00 h to 3.00 h in total darkness. Dur-
asis(Janousek & Lowrie 1989, Lowrie et al 1989,ing the first hour of exposure to the dog five en-
Brito et al. 1997, Calheiros et al. 1998). CoGkd gorged females from each population were col-
guinquefasciatusfrom Maranh&o show a differ- lected using an aspirator and immediately dissected
ent degree of susceptibility to infection wkh (as described below) to determine the number of
immitisin comparison to other parts of Brazil? ingested microfilariae.

In the present study, the vector competence of A nine years old, male Labrador with a natural
Cx. quinquefasciatuis relation toD. immitiswas D. immitisinfection (approximately six microfi-
evaluated under laboratory conditions using mogdariae per pl of blood) was used as the source of
quitoes originating from five distinct Brazilian infection for the test mosquitoes. The dog was an-
populations. aesthetized with acepramazine (0.2 ml/kg) during

MATERIALS AND METHODS the entire exposure pe(iod. To de.ter.mine _the aver-
age number of circulating microfilariae, six 20 pl

The experiments were performed using femalglood samples were collected from the dog and
Cx. quinquefasciatuderived from 32 to 107 wild examined by Giemsa staining. Three of the samples
collected females from each of five test |Ocati0nSNere collected 24 h prior to exposure to the mos-
Recife, Pernambuco (PE), the city of Rio de Janeirguitoes while the other three were collected 1 h
(RJ), Porto Velho, Rondbénia (RO), Séo LUiSpre-exposure_

Maranhao (MA), and Floriandpolis, Santa Catarina At the end of the 4 h exposure period, engorged
(SC). Transmission dD. immitiswas previously females from each population were collected and
reported in all sample locations (Alves et al. 1993ransferred to a screened circular cage (8 cm di-
Labarthe 1997, Ahid et al. 1999), except Port@meter), held in an incubator at 28°C + 1°C and
Velho, where the examination of 45 dogs for the0o (RH) and provided with 10% sucrose. Par-
presence of the parasite were negative (Lima et &klly engorged females were excluded from the
1996). The progenies from each location wergxperiment. Moribund females were removed and
reared separately, but simultaneously under thfissected daily to determine the progress of the
same conditions with regard to feeding, temperanfection. At 15 days post infection all surviving
ture and illumination. Larvae were reared in groupfemales were anaesthetized in ethyl acetate vapor,
of approximately 400 in 40 X 25 cm pans and praheir wings and legs removed, and then dissected
vided with fish food (TetraMifi") mixed with cat i sterile saline (0.89% NaCl). The head, thorax,
food (Whiskad™). Pupae were transferred dailystomach and Malpighian tubules were dissected
(in containers filled with tap water) to screenedyith the help of needles and examined individu-
cages (40 x 40 x 40 cm) where adults emergeg|ly for the presence of larval forms (Lourengo-de
Adult mosquitoes were daily provided with 10%Qliveira & Deane 1995). The larvae encountered
sucrose solution. Three to five days-old nuliparougere classified on the basis of their larval devel-
(F7) females were used for experimental infectiongpment stage as described by Taylor (1960).
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In this study we refer to “infected mosquitoes™o 24.6 + 23.3 (Tables I, Il). Statistical analysis
as those in which larvae &f. immitiswere ob- (Duncan Test) revealed a significant difference in
served at any stage of development. The term “ithe average number of mf/mosq for PE and RO
fective mosquitoes” refers to mosquitoes that hagopulations ofCx. quinquefasciatu4.6 + 23.3;
third stage larvae in their head and/or probosci4.8 + 4.3, respectively). No significant differences
(H/p). The analysis of the average number of miwere observed between the average number of mf/
crofilariae ingested soon after engorgement wasosq inCx. quinquefasciatuffom PE andAe.
performed using the Duncan test in order to trangegypti(26.6 £ 11.5) or between RO population
form the data into a logarithmic form for analysisand the other populations 6k. quinquefasciatus
of variance at the 5% level. Other variables wer€Tables I, 11). Calheiros et al. (1998) infect€s.
analyzed using thg? test for non parametric data quinquefasciatusvith W. bancroftiand encoun-
at the 5% level. tered three to 102 larvae (average 19.8 £ 19.5) in

the midgut of 97% of mosquitoes dissected imme-
RESULTS AND DISCUSS_ION . diately after feeding on infected blood. Loftin et

Among the total femal€x. quinquefasciatus a|. (1995) reported average levels of mf/mosq of
(approximately 300 per population) placed incong4.2 + 6.3, 29 + 6.1 and 39.3 + 11 @x.
tact with the infected dog, 858 engorged. A variquinquefasciatusCx. tarsalisandAe. vexanse-
able percentage of engorged females was observegectively, that fed on a dog infected with
ranging from 40 to 98% for different populationsimmitis In our experiments alhe. aegyptivere
(Table 1). In the case dke. aegypt57% of the found to be infected with an average mf/mosq level
females engorged. ACx. quinquefasciatudis-  of 26.6 + 11.5 (Tables I, I).
sected immediatel),after feeding contained mi- We observed a rapid Coagu|ation of midgut
crofilariae in the midgut, with rates that varied frOfTbontentS in femal€x. quinquefasciatuwhich
24 to 123 microfilariae (mf) per mosquito (mosa)were dissected within 1 h of feeding. Here, the for-
The average numbers of mf/mosq were 4.8 + 4@ ation of crystals, a considerable reduction in the

TABLE |

Distribution of infected and infective mosquitoes, number of microfilariae (mf) ingested by female
Culex quinquefasciatusf different origin and byAedes aegyptfed on a naturally infected dog
(~6 mf/20 pl of blood)

Mosquitoes Mosquitoes with,L
Mosquitoes Mosquitoes examined from the (infective larvae)
species/ Total of examined 1st to 10th day between the 11th to 15th
Origins mosquitoes 1 h after feeding after fee@ling  day after feeding
Engorged Dissected No.of  mf/mosq. No. of X X
(%) infected  dissected infected mosq.4/dissected Lfinfected
mosg./dissec. X*S dissected mosq. mos(.
(%) (%)
Cx. quinquefasciatus
Pernambuco 295 172 5/5 246 £23.3 4/17 0.1 1.4
(98) (100) (23.5)
Rio de Janeiro 121 90 5/5 8.6+45 6/16 <0.1 1
(40) (100) (37.5)
Rondénia 136 111 5/5 4.8+43 12/19 0.1 15
(45) (100) (63.2)
Maranhé&o 164 142 5/5 9.8+89 6/14 0.1 1.2
(55) (100) (42.8)
Santa Catarina 142 107 5/5 6.8+6.6 6/22 <0.1 15
(47) (100) (27.3)
Ae. aegypti 170 134 5/5 26.6+115 84/87 4 4.1
(57) (100) (96.5)

a: larvae encountered solely in the Malpighian tubulesotal counts for k observed in the Malphigian tubules,
head and mouth parts, in accordance with the scheme of Kartman (1953, 1954).
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movement of the microfilariae and the presence afur experiments the mean numbers of mf/mosq re-
dead or injured larvae were observed. Similar olzorded inAe. aegyptivere greater than those ob-
servations were reported by Nayar and Sauermaerved irCx. quinquefasciatiet all sampling times
(1975) and Lowrie (1991), who suggested that th@able 1l). More femaleAe. aegyptimaintained
presence of crystals of oxyhemoglobin, resultingarvae in the Malpighian tubules thabx.
from the lysis of blood cells, was the principle facquinquefasciatudrrespective of the origin of the
tor responsible for the reduced larval activity anghopulation (23.5 to 63.2% of infected mosquitoes)
death ofD. immitis following ingestion byCx. (Table I).
qguinquefasciatudn addition, Lowrie (1991) in a The data indicate that the infection during the
study withCx. quinquefasciatutound that 12% first 48-h feeding period foEX. quinquefasciatus
of the mf ofD. immitishad been damaged by thewas not sufficient to induce an elevated level of
action of the cibarial armature. In the present studynortality in those mosquitoes: MA 1.46% (2/137),
the rapid coagulation and formation of crystals waBE 2.39% (4/167), SC 2.94% (3/102), RO 5.66%
not observed ie. aegyptiinstead the microfi- (6/106) and RJ 7.06% (6/85). Significant differ-
lariae were active and moving freely in the midguences were not note;dz(a5 =5.7) when we com-
soon after their ingestion. pared the mortality levels of different populations
Regarding the number of larvae encounteredf Cx. quinquefasciatusiowever, populations of
in femaleCx. quinquefasciatuat different sam- Cx. quinquefasciatuand Ae. aegypti showed a
pling times, no significant differences were notednarked difference. During this period the level of
between females dissected 48 h post engorgemanortality observed foAe. aegyptiwas elevated
(X2 o5 = 2.15) and those sampled at intervals bg31%). These results are similar to those reported
tween three to seven daye (5 = 3.437) or be- by Serrédo (1998), i.e. 24.7 and 35.7% for females
tween 11 to 15 dayx? o5 = 2.956) (Table ). fed on blood with moderate microfilaraemia (3,000
Similarly, differences were not observed betweeto 5,000 mf/ml). Although the femal€x.
the mean larval development/mosquito for differquinquefasciaturom PE had ingested a signifi-
ent test populations @fXx. quinquefasciau(s(zq5 cantly larger number of mf than had any other
=3.84). During the 8th to 10th day post feedingpopulation, this did not result in a higher mortality
moribund femaleCx. quinquefasciatugere dis- rate in the two days following the infected blood
sected but none were found to be infected (Tablaeal. In the case dfe. aegyptthere was a corre-
II). Macédo et al. (1998) encountered averages tdtion between the number of mf ingested and
6.9 and 8.4 larvae/mosquito Ae. scapularisnd mortality rate. These data support the hypothesis
Ae. aegyptied using an apparatus containing bloodhat fewer live mf reach the Malpighian tubules in
infected withD. immitis (60 to 70mf/20 pl). In Cx. quinquefasciatuban inAe. aegyptiowing to

TABLE Il

Number ofDirofilaria immitis larvae observed over a 15 day period in fer@alkex quinquefasciatugrom
different regions of Brazil and iAedes aegyptthat fed on an infected dog (~6 microfilariae/20 pl blood).
Average in parenthesis

Mosquito species/ No. of larvae encountered/No. of mosquitoes dissected
Origin 1h until 48 h 3-7 days 8-10 days 11-15 days Total
Cx. quinquefasciatus
Pernambuco 123/5 24/4 37/6 or7 22/150 206/172
(24.6) (6) (6.2) (0) (0.2) (1.2)
Rio de Janeiro 43/5 7316 47/5 0/5 2/69 165/90
(8.6) (12.2) (9.4) (0) (<0.1) (1.8)
Rondénia 24/5 61/6 37/10 0/3 8/87 130/111
(4.8) (10.2) (3.7) (0) (0.2) (1.2)
Maranhdo 49/5 15/2 52/8 0/4 13/123 129/142
(9.8) (7.5) (6.5) (0) (0.1) (0.9)
Santa Catarina 34/5 38/3 26/10 0/9 3/80 101/107
(6.8) (12.7) (2.6) (0) (<0.1) (0.9)
Ae. aegypti 133/5 1046/48 486/38 3/1 221/42 1889/134

(26.6) (21.8) (12.8) (3.0) (5.3) (14.1)
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the barriers encountered in the digestive tractive larvae s were observed in the head and pro-
These barriers may include the action of the cibarioscis (H/p) from day 13 iGX. quinquefasciatus
armature, blockage by rapid coagulation of the iffom MA and on day 14 in females from PE, RJ
gested blood and the presence of crystals (Nayand SC. Females from RO were the only popula-
& Sauerman 1975, McGreevy et al 1978, Lowrigion that infective stage larvae were not observed
1991, Loftin et al. 1995). in the H/p within the 15 day observation period,
At the end of the 15-day post feeding periodlespite the observation of livg (0.1 Ly/mosq) in
no significant difference in survival was observedhe Malpighian tubules (Table I). These findings
among the testx. quinquefasciatupopulations are in agreement with studies @x. quinque-
(X2 o5 = 6.66), with a variation of between 50.8%fasciatusfrom other locations (Kartman 1953,
to 75% (Table Il). Levels of survival were greaterl954, Villavaso & Steelman 1970, Lowrie 1991,
than those reported by Brito et al. (1999), who onlizoftin et al. 1995, Brito et al. 1999). In the case of
recorded a 30.6% survival @x. quinquefasciatus Ae. aegyptiL, were detected in the Malphigian
from Alagoas (AL) infected witP. immitis More-  tubules on day 11 and in the H/p on day 12 after
over, our data differ from the values of 17 and 63%eeding on the infected dog. In general terms, three-
survival reported by Lowrie (1991) using two dif-four times as manyJwere detected iAe. aegypti
ferent strains ofcx. quinquefasciatu@Haiti and than were found i€x. quinquefasciatugst popu-
USA). Nevertheless, our values are similar to thodations (1 to 1.5 L/infected mosquito) (Table I).
observed by Calheiros et al. (1998) who evaluated The level of infection ranged from 12 to 20.7%
the experimental infection of a Brazilian strain ofin the populations oEx. quinquefasciatu§rable
Cx. quinquefasciatusiith W. bancroftiand re- Ill), although no significant difference was ob-
ported 66% survival rate. A higher level of surserved X2 a5 = 2.66). This level of infection was
vival was observed for Brazilian populations®f.  lower than that reported by Loftin et al. (1995),
quinquefasciatusn this study thame. aegypti who observed the presence ofib 40.6% of in-
(24.7%) (Table 111). fectedCx. quinquefasciatusThe infection rate
Third stage larvae were encountered in théound in our study witie. aegyptivas very high
Malpighian tubules only on day 11 i@x. (96.3%) (Table I), greatly surpassing the values of
quinquefasciatusrom PE and MA and only on 27.6% for this species and 79.5%/Aa@r. scapularis
day 13 in specimens from RJ, RO and SC. Infecioted by Macédo et al. (1998).

TABLE Il

Results of infection witlDirofilaria immitis in Culex quinquefasciatusom five distinct regions of Brazil and
in Aedes aegyptafter 15 days observation

Mosquito species/ Indexes (%) Vector
Origin Infection rated Infectivity raté Intensity of Survival raté efficiency
infectiorf VE (%)
Cx. quinquefasciatus
Pernambuco 26/172 13/150 10/13 150/295 0.49
(15.1%) 8.7 6.66 50.8
Rio de Janeiro 13/90 2/69 1/2 69/121 0.34
(14.4%) 2.9 1.45 57
Rondonia 23/111 4/87 0/4 87/136 1.44
(20.7%) 4.6 0 63.9
Maranhé&o 21/142 9/123 4/9 123/164 0.91
(14.8%) 7.3 3.25 75
Santa Catarina 13/107 2/80 1/2 80/142 0.55
(12%) 25 1.25 56.3
Ae. aegypti 129/134 27142 20/27 42/170 15.31
(96.3%) 64.3 47.6 24.7

a: number of mosquitoes infected/number of mosquitoes dissdrtéd;in the head and proboscis (H/p) and
Malpighian tubules/number surviving mosquitaesijumber of mosquitoes withylin the (H/p)/number of mosquitoes

with Lg; d: number of surviving mosquitoes/number of engorged mosquitoes; VE (%): X numbgk df00/X

number of mf ingested among dissected mosquitoes; in according to Kartman (1953, 1954), Ramachandan (1970
and Brito et al. (1997).
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The level of infectivity fluctuated (2.5 to 8.7%) quefasciatuds present during the entire year
depending on th€x. quinquefasciatysopulation (Labarthe et al. 1998a, Ahid & Lourengo-de-
(Table IIl). The intensity of the infection [mosq Oliveira 1999) and the majority of the mosquitoes
with L in the H/p/mosq with Lin any other loca- survive infection byD. immitis In MA, where the
tion] evaluated on day 15 post feeding also varieidcidence of biting by°x. quinquefasciatug dog
in relation to population origin i.e. 6.7% in PE topopulations was much higher than in other locali-
1.2% in SC, without includinGx. quinquefasciatus ties such as in RJ, the vector capacityGof.
from RO, since no Lwere encountered in the H/p quinquefasciatugor D. immitismay be elevated
at the conclusion of the experiment. In the case ¢Eabarthe et al. 1998a, Ahid & Lourengo-de-
Ae. aegyptithe level of infection was 96.3% andOliveira 1999). Finally, given tha€x. quin-
the intensity of infection reached 47.6%. guefasciatuss anthropophilic and occurs at high

The vector efficiency (VE) was low (0.3 to frequencies in areas where the prevalence of ca-
1.4%) for different populations ofx. quin- nine dirofilariasis is high, it seems possible that
guefasciatuswith no significant differences be- man will have an increased probability of becom-
tween populationsyf o5 = 1.79). These values ing an occasional host for this parasite.

were similar to those obtained by Kartman (1953)
of 0.8% and by Lowrie (1991) who reported val- ACKNOWLEDGMENTS
ues of 0.3 to 1.6%. In both studie®x. To Andreé Luiz da Silva, for his relevant collabora-

quinquefasciatusemales were fed under condi-tion: Mr Joaquim Ferreira Neto, Dr Fatima dos Santos
tions of microfilaraemia similar to those in our2nd Dr Zulmira Medeiros for providing the mosquito

. . samples from SC, RO and PB, respectively; Mr Elizado
e_xpenment. However, our v_alues are Sl'gh.mﬁosta and Dr Lucy Camara of the FNS-Entomology/
higher than that reported by Brito et al. (1999) (i.es50 | uis, MA; Dr Eduardo Lago, for providing the dog

VE =0.0%) and lower than that reported by Loftinor yse in the experiment, to Dr Daniel Praseres (UEMA)

etal. (1995), who determined a VE of 2.7% for theor assistance during the animal infection, and to Prof.

AL strain of Cx. quinquefasciatugsed in their José Roberto Soares from the Department of Mathemat-

study. In the case oke. aegyptithe VE in our ics at UFMA for his assistance with statistical analyses.

study was 15.3%, very similar to th_e value of 15.8% REFERENCES

determined for this species by Brito et al. (1999). . o )
Different Brazilian populations ofCx. Ahid SMM, Lourenco-de-Oliveira R 1999. Mosquitos

; ; ; vetores potenciais da dirofilariose canina no Nordeste
quinquefasciatusre capable of supporting the do Brasil.Rev Satl POB3: 560-565.

development ob. 'mm't'.sunt" the m_fectlve stage, apjg SMM, Lourengo-de-Oliveira R, Saraiva LQ 1999.
qemo,nStrat'ng that this Species IS susceptible to Dirofilariose canina na Ilha de Sao Luis, Nordeste
infection and has vector potential. Nevertheless, do Brasil: uma zoonose potenciahd Sad Publ 15
this susceptibility was limited for the specimens 405-412.

derived from five different population suggestingAlves LC, Cole EF, Athayde ACR 1993. Prevaléncia da
that Cx. quinquefasciatuss of secondary impor- filariose canina no bairro de Dois Irméos, Recife,
tance in the transmission BX. immitisin Brazil. _PE.Rev Brasil Parasitol Vet:58. _
Coincidentally, L, were not detected in the H/p of Brito AC, Fontes G, Rocha EMM, Rocha, DAM, Regis
Cx. quinquefasciatusom RO, the only location L 1999. Development dirofilaria immitis (Leidy)
whereD. immitisinfection of this species of mos- I Aedes aegypfL.) and Culex quinquefasciatus

- X . - (Say) from Maceio, Alagoas, BraziMem Inst
quito has yet to be reported. Possibly, this particu- Oswaldo Cruz 94575-576.

lar population may be more refractory than theyiio Ac. williams P, Fontes G, Rocha EMM 1997. A
other populations examined, with the infective  comparison of two Brazilian populations Gtilex

cycle of the helminth being retarded in mosqui-  quinquefasciatu¢Say, 1823) from endemic and non-
toes from RO. Irrespective of the population ori- endemic areas to infection whitiuchereria bancrofti

gin, the level of survival shown by{x. (Cobbold, 1877)Mem Inst Oswaldo Cruz 933-
quinquefasciatumfected withD. immitisis higher 36.

than that seen for other vectors includiAg. Calheiros CML, Fontes G, Williams P, Rocha EMM
scapularis Ae. aegyptiAe. taeniorhynchuandAe. 1998. Experimental infection afulex (Culex)

o : i quinquefasciatuand Aedes(Stegomyia aegypti
fluviatilis (Nayar & Sauerman 1975, Kasai & Wil with Wuchereria bancroftiMem Inst Oswaldo Cruz

liams 1986, Lowrie 1991, Macédo etal. 1998). This g5 gc5 60

suggests that in areas where transmission is maiggistensen BN 1981. Observations on the immune re-

tained by primary vectors of greater susceptibility sponses ofedes trivittatusagainstDirofilaria
and where the microfilaraemia is high among ca- immitis Trans R Soc Trop Med Hyg 7539-443.

nine populationsCx. quinquefasciatusould play Christensen BN, Forton KF 1986. Hemocyte-mediated
an important role in maintaining the transmission melanization of microfilariae iedes aegypti
of D. immitis This is, in part, becausex. quin- Parasitol 72 220-225.



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 95(6), Nov./Dec. 2000 775

Christensen BN, Tracy JW 1989. Arthropod transmit- taeniorhynchusand Aedes scapularisn Rio de
ted parasites: mechanisms of immune interaction. Janeiro, BrazilMem Inst Oswaldo Cruz 9@87-
Am Zoology 29387-398. 388.

Coluzzi M, Concetti A, Ascoli F 1982. Effect of cibarial Lowrie Jr RC 1991. Poor vector efficiency 6lilex
armature of mosquitoes (Diptera:Culicidae) on quinquefasciatugollowing infection with Dirofi-

blood-meal haemolysis] Insect Physiol 28885- laria immitis. J Amer Mosq Control Assoc 30-36.
888. Lowrie Jr RC, Eberhard ML, Lammie PJ, Raccurt CP,
Janousek TE, Lowrie Jr RC 1989. Vector competency Kartz SP, Duverseau YT 1989. Uptake and devel-
of Culex quinquefasciatugHaitian strain) follow- opment of Wuchereria bancroftiin Culex
ing infection withWuchereria bancrofti. Trans R quinquefasciatuged on Haitian carriers with dif-
Soc Trop Med Hyg 83%79-680. ferent microfilaria densitieAmer J Trop Med Hyg

Kartman L 1953. Factors influencing infection of the 41 429-435. _ _
mosquito wittDirofilaria immitis (Leidy, 1956)Exp ~ Ludlam KW, Jachowski LA, Otto GF 1970. Potential
Parasitol 2 27-78. vectors ofDirofilaria immitis. J Am Vet Med Ass

Kartman L 1954. Suggestions concerning an index of 157 1354-1359. o

Trop Med Hyg 3329-337. Susceptibility ofAe. scapularigRondani, 1848) to
Kasai N, Mattos EA, Costa JO 19&lirofilaria immitis Dirofilaria immitis (Leidy, 1856), an emerging
e Dipetalonema reconditurem cées de Vitoria, zoonosisMem Inst Oswaldo Cruz 9335-437.
Espirito SantoArq Esc Vet 33425-429. McGreevy PB, Bryan JH, Oothu_man_ P, Kolstrup N 1978.
Kasai N, Williams P 1986. Infecgdo experimental de 1 n€ lethal effects of the cibarial and pharyngeal
Aedes fluviatiligLutz, 1904) poDirofilaria immitis armatures of mosquitoes on microfilarideans R
(Leidy, 1856).Rev Brasil Biol 46277-283. Soc Trop Med Hyg 7361-368.

Labarthe NV 1997. Dirofilariose canina: diagnéstico N@yar JK, Sauerman DM 1975. Physiological basis of

~ - o host, susceptibility of Florida mosquitoedmofi-
ﬁt'g‘;‘;;‘rgagliﬁict;a\tg;“leé‘i%_i‘g“'“C'da' Revisdo de | i immitis. J Insect Physiol 211965-1975.

Labarthe NV, Serrdo ML, Melo YF, Oliveira SJ, Ramachandran CP 1979 Guide to Methods and Tech-

Lourenco-de-Oliveira R 1998a. Mosquito frequency niques in Filariasis Investigions, Filar Res Off Inst

- S i ! .o~ = Med Res, Kuala Lumpur, 39 pp.
and feeding habits in an enzootic canine d'roma”as'ﬁobinson NB. Chavez CM. Conn JH 1977. Pulmonar
area in Niter0i, State of Rio de Janeiro, Bradigm ! ' : Y

dirofilariasis in man: A case report and review of
Inst Oswaldo C”{Z 93145-154. o the literatureJ Thor Cardiov Surg 74403-408.
Labarthe NV, Ser_raq ML, Melo YF, Oliveira S‘.]’ Serrdo MLC 1998Aedes aegyptL{nnaeus 17623omo
Lourengo-de-Oliveira R 1998b. Natural potential = /o161 de Dirofilaria immitigLeidy 1856k Acéo da
vectors OfD'rOf'Ia.”a immitis (L.e'd}.” 1856.) n Ivermectina sobre Larvas do Nematoide neste Mos-
ltacoatiara, oceanic region of Niter6i municipality, it Thesis, Instituto Oswaldo Cruz, Rio de Janeiro,
Rio de Janeiro, BraziMem Inst Oswaldo Cruz 93:

50 pp.
425-432. PP

. ~ Talluri VM, Cancrini G 1994. An ultrastructural study
Lima DC, Melo YF, Serrdo MLC, Labarthe NV 1996. o the early cellular responseRirofilaria immitis
Pesquisa da infeccdo pbirofilaria immitis na

: la ! (Nematoda) in the Malpighian tubules Aédes
cidade de Porto Velho, Rondonia. Anais do XVIII - aegypti(refractory strains)Parasite 1 343-348.
Cong. Brasil. Clin. Peq. Animais-Anclivepa, Taylor AER 1960. The development Birofilaria
Pernambuco, p. 16. immitisin the mosquité\edes aegyptd Helminthol
Loftin KM, Byford RL, Loftin MJ, Craig ME 1995. 34: 27-38.
Potential mosquito vectors Dirofilaria immitis in - vijllavaso EJ, Steelman CD 1970. Laboratory and field
Bernalillo country, New MexicoJ Am Mosq Con- studies of the southern house mosquimjex

trol Assoc 1190-93. pipiens quinquefasciatuBay, infected with the dog
Lourengo-de-Oliveira R, Deane LM 1995. Presumed heartworm Dirofilaria immitis (Leidy), in Louisi-

Dirofilaria immitis infections in wild caught &des ana J Med Entomol 7471-476.



