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Culex quinquefasciatus is known to be an efficient insect host of Wuchereria bancrofti. In Brazil
Cx. quinquefasciatus is widely distributed throughout the country and is often abundant in and around
human habitations. In contrast, Bancroftian  filariasis is limited to three foci in Brazil. Experiments
were undertaken to compare the vector capacities of Cx. quinquefasciatus  originating from Maceió
(Alagoas), one of the endemic areas of W. bancrofti infection in Brazil, and Belo Horizonte (Minas
Gerais), a non endemic area.  Laboratory-reared  Cx. quinquefasciatus were dissected 20 days after
blood feeding on microfilaraemic patients. Survival rates and the number of infective larvae that devel-
oped did not differ in female mosquitoes of different origins. Thus both populations  of Culex  were
susceptible to infection with W. bancrofti.
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Bancroftian filariasis has been more widespread
in Brazil than it is today, when only three foci were
known: Belém (Pará) (Fraiha-Neto 1993); Recife
(Pernambuco) (Dreyer 1987, Medeiros et al. 1992)
and Maceió (Alagoas) (Dreyer et al. 1991, Fontes
et al. 1994). In each of these areas, these authors
recorded natural infections of Wuchereria
bancrofti.

Culex quinquefasciatus is widely distributed in
tropical and subtropical areas. Because of the an-
thropophilic and endophilic blood feeding habits
of female Cx. quinquefasciatus it is closely asso-
ciated with man and human habitations (Forattini
et al. 1993, Consoli & Lourenço-de-Oliveira 1994).
Throughout much of its geographic range, Cx.
quinquefasciatus is of public health interest because
it is a domestic pest but, in many places, it is a
highly efficient insect host for the larval develop-
ment of the filaria parasite W. bancrofti  (Rosen
1955, Crans 1973, WHO 1980).

There are observations that Cx. quin-
quefasciatus strains from filariasis free areas sup-

port W. bancrofti development as well as that oc-
curring in endemic areas. Magayuka and White
(1972), studing colonies of Cx. pipiens fatigans
from six localities in Kenya and Tanzania revealed
high levels of susceptibility to infection with W.
bancrofti. Similar results were reported by Partono
(1979) using various Asian strains of
Cx. quinquefasciatus. However, from Liberia
where Cx. quinquefasciatus is not considered to be
an important filaria vector Zielke and Kuhlow
(1977) reported low susceptibility of the local
Cx. quinquefasciatus to the local W. bancrofti.

In view of the extent of Cx. quinquefasciatus
in Brazil and the very limited studies about differ-
ences in mosquito susceptibility to the filarial para-
site, experiments were undertaken to compare the
vector susceptibility to W. bancrofti of Cx.
quinquefasciatus strains from filaria endemic and
non endemic areas of Brazil. For this  purpose two
laboratory colonies of Cx. quinquefasciatus were
established. One colony derived from material
colleted in Maceió (MAC), one of the  foci  of
Bancroftian  filariasis  already  mentioned. The
other  originated  from   a laboratory colony of Cx.
quinquefasciatus maintained in Belo Horizonte
(BHZ), and established from specimens captured
in that city. No autochthonous cases of Bancroftian
filariasis have been recorded in Belo Horizonte,
which is 1,900 km distant from Maceió. The stud-
ies were carried out in MAC.
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MATERIALS AND METHODS

Mosquitoes - Both colonies of mosquitoes were
maintained in the same physical conditions,  in  an
insectary  with  a  temperature  of   27 ± 1oC  and  a
humidity  of  80 ± 10% relative humidity.  Larvae
(and also pupae)  were  maintained  in plastic con-
tainers with 2 l of  tap water. Larval food consisted
of a 10% aqueous solution of powdered skimmed
milk, given on alternate days. Pupae were collected
every day. Plastic containers with pupae were trans-
ferred to net cages, where adults emerged.  Adult
mosquitoes were provided with an ad libidum
source of a 10% aqueous glucose solution. Once a
week, female mosquitoes had access to pigeons for
blood feeding. The plastic containers used for
maintaining pupae were also used as oviposition
receptacles.

Human blood sources for mosquitoes - Fontes
et al. (1994) undertook a blood survey to deter-
mine the number of residents in MAC with mi-
crofilaraemia. Of positive participants in that sur-
vey, three were asked to participate in the present
experiment. The nature and purpose of the experi-
ment were explained and each patient or its guard-
ian gave written consent for participation. At the
end of the experiment, the three patients were of-
fered a full course of treatment. The three patients
were life-long residents of MAC, one female, two
males, with estimated ages of 16-19 years. One had
a microfilaraemia of 700 microfilariae/ml, the sec-
ond had 450 mf/ml, and the third had 17 mf/ml.
Microfilaria densities were determined by the
Nucleoporeâ  filtration method (Chularerk &
Desowitz 1970) and were carried out immediately
after  exposure to mosquito bites.

Infection of mosquitoes - Female mosquitoes
used in experiments were 2-10 days post-eclosion
and were deprived of sugar meals for 24 hr before
blood feeding. Blood meals were offered for  15-
30  min  between 22:00   and   24:00 hr, coinciden-
tal with the peak of microfilarial periodicity in
MAC (Rocha et al. 1991), and with the peak of
female Cx. quinquefasciatus biting activity
(Rachou 1956).

One hundred and eighty-one females of the
BHZ colony and 116 of the MAC colony blood
fed on the microfilaraemic volunteers. On five oc-
casions a total of 240 females from MAC were al-
lowed to blood feed on an uninfected volunteer,
who lived in the endemic area. For this the
amicrofilaremic status were determined prior the
feeding experiment by the Nucleoporeâ  filtration
method using 1 ml of venous blood. Also, 30 Cx.
quinquefasciatus  were killed immediately after
feeding an amicrofilaremic person and dissected
to detect microfilariae by examination of the mid-

gut contents. After infection, females were main-
tained in individual cages in the insectary condi-
tions already mentioned. The number of dead mos-
quitoes was recorded daily. Specimens that sur-
vived for 20 days after exposure to infection, were
individually dissected. The head, thorax and ab-
domen were teased apart in phosphate buffered
saline and examined microscopically for third-stage
larvae.

Assessment of results - Dissection of specimens
on the 20th day after exposure to infection corre-
sponds to the time needed  in MAC for microfi-
lariae of  W. bancrofti to develop to the third larval
stage (L3) (Brito 1995). Comparison of the sus-
ceptibility of the two lines of Cx. quinquefasciatus
was assessed by equations proposed by Wharton
(1960) and  Ramachandran (1970).

                       No. of mosquitoes surviving for 20 days
Survival rate = —————————————————
                                No. of blood feed mosquitoes

                          No. of mosquitoes containing L
3 
after 20 days

Infectivity rate =—————————————————
                              No. of mosquitoes surviving for 20 days

                                                                               
No. of mature L

3Intensity of infection = ————————————
                                         No. of mosquitoes with L

3

Statistical analysis - Chi-squared nonparamet-
ric tests with p values <0.05 were considered sta-
tistically significant.

RESULTS

The results are summarized in the Table. The
survival rates, infectivity rates and intensities of
infection have been summed herein although the
three volunteers had widely differing
microfilaraemias. In addition to the data presented,
it is necessary to record that the survival rate of
female mosquitoes that blood feed on an uninfected
person was 0.78, because 164 females survived
after 20 days to infection.  This was lower than the
survival rates in mosquitoes exposed to infection,
but the differences were not statistically signifi-
cant (p>0.05).

The Cx. quinquefasciatus from non endemic
area was also susceptible to infection with W.
bancrofti. The infectivity rate in the BHZ line was
significantly lower than that of the MAC line. How-
ever, both lines of mosquito supported the devel-
opment of filarial larvae to the third (presumably
infective) larval stage. Intensity of infections in the
two mosquito lines were not statistically different.

DISCUSSION

Vector competence with regard to W. bancrofti
can vary in Cx. quinquefasciatus populations from
different geographical areas (Janousek & Lowrie
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1989). This is probably explained by genetic dif-
ferences since MacDonald (1967) found that mos-
quito susceptibility to filariae is governed by in-
heritable factors. The present results provide evi-
dence of differences in developmental rates filarial
larvae of BHZ and MAC lines of Cx. quin-
quefasciatus. The lower infectivity rate in the BHZ
line might suggest that the MAC line of
Cx. quinquefasciatus  is better adapted to the re-
quirements of the local strain of W. bancrofti than
is the BHZ line of  mosquitoes. Although this topic
needs further study, both colonies apparently carry
the gene(s) to support W. bancrofti development.

The focus of lymphatic filariasis in MAC is
small and occupies only a part of the city (Fontes
et al. 1994). The interesting feature is that Cx.
quinquefasciatus from BHZ, almost 2,000 km from
MAC, are virtually as susceptible to infection with
the MAC strain of W. bancrofti.

Dynamics of transmission is a very complex
subject in lymphatic filariasis, but parameters such
as the presence of suitable vectors, susceptible hu-
man population and environment are important
factors that influence distribution of this disease
(Vanamail et al. 1990). Although the relative inef-
ficiency of filarial transmission and the complex-
ity of the parasite life cycle, filariasis prevalence
and distribution is still high in developing world.
Migrations of infected individuals to places with
mosquitoes of a good transmitting species is a po-
tential danger that contribute to introduction of
Bancroftian filariasis into non endemic areas. In
Sri Lanka infected migrants originated new filaria

focus in areas where there were no lymphatic fi-
lariasis (WHO 1984). A comparable risk has been
proved to exist with regard to another filaria infec-
tion - onchocerciasis - in Brazil.  Shelley (1988)
published a map of the distribution of human on-
chocerciasis in Latin America, up to 1987. This
shows an isolated focus of  the disease in Minaçu
well south of the Brazilian focus of the disease. A
single autochthonous case was reported (Gerais &
Ribeiro 1986), and was ascribed to the return of
tin miners to the State of Goiás after visiting the
hyperendemic area. Internal  migration  within
Brazil could  facilitate  the  spread  of W. bancrofti
to places   where   lymphatic   filariasis  has   never
existed  or  from  where   it  has    been erradicated.
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