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The Significance of the Culex pipiens fatigans
Wiedemann Problem in Ceylon*

M. H. M. ABDULCADER 1

Bancroftian filariasis became a problem in Ceylon after the Second World War. The
only vector is Culex pipiens fatigans, which is widely distributed throughout the country
and is prevalent throughout the year. It is a domestic mosquito found resting mainly on
hangings and household articles. Its biting hours are from dusk to dawn, with peaks around
midnight and in the early hours of the morning. So far this mosquito has not been incrimin-
ated as either the natural or the laboratory vector ofanimal filariasis in Ceylon. C. p. fati-
gans collectedfrom northern, eastern and north-central parts of the country are cap2ble of
transmitting bancroftian infection. This mosquito was able to survive after ingesting high
numbers of microfilariae. The main larval habitat consists of collections ofpolluted water.
Husk pits, underground drains and receptables around houses constitute special problems.
The control results so far obtained are encouraging.

To understand the significance of the problem of
bancroftian filariasis and its transmission by Culex
pipiens fatigans, in Ceylon, it is necessary to review
the historical background of this disease and its
prevalence. Cases of elephantiasis were detected as
early as 1879 (Ondaatje, 1879) and cases of micro-
filaraemia in 1892 (Kynsey, 1892). Data on the
prevalence of filariasis in Ceylon were not available
until Bahr (1914) carried out an epidemiological
study of filariasis. He reported that C. p. fatigans
and Mansonia uniformis were abundant in all filaria-
infected areas and, solely on epidemiological
grounds, suggested that M. uniformis was the main
filarial carrier in Ceylon. Dassanayake (unpublished,
1936) incriminated mosquitos of the Mansonia
species as vectors of Malayan filariasis and C. p.
fatigans as the vector of bancroftian filariasis. It
must be remembered that the chief filarial problem
at this time was Malayan filariasis, bancroftian
filariasis being confined entirely to two coastal towns
in South Ceylon, Galle and Matara.

Bancroftian filariasis became a problem only after
the Second World War and it is relevant to state
briefly how the problem arose. The introduction of
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the health-unit system of health administration in
Ceylon in 1926 led to the intensification of personal
health services and environmental sanitation. Sub-
sequently, health units were established in 14 urban
centres in the south-western coastal belt (see the
figure). Disposal of excreta and refuse was one of
the problems that received immediate attention. The
construction of bucket latrines was first encouraged
and then enforced, and in the course of two decades
nearly 30 000 latrines were constructed, one in the
immediate vicinity of each house in this belt. Each
of these bucket latrines had an open cement-lined
catch-pit attached to it, to receive the water used for
ablution after defaecation. This provided an ideal
breeding site for C. p. fatigans. As a result, there
was a build-up of the C. p. fatigars population in
these areas; the reservoir of infection was provided
by the troops who were stationed in this region.

Routine dissection of mosquitos for filarial infec-
tion was begun in 1948 by Carter, who reported
(Carter, 1948) Wuchereria bancrofti infection rates
ranging from 2.2% to 21.0 %, with a mean of
8.8%, in C. p. fatigans collected from dwellings in
the suburbs of Colombo.

BIONOMICS OF C. P. FATIGANS

Distribution and prevalence
C. p. fatigans is widely distributed throughout

Ceylon and is prevalent at all times of the year. A
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study of the records of investigations carried out in
the region where bancroftian filariasis is endemic by
the Entomological Division of the Department of
Health between 1949 and 1962 revealed that, of a
total of 165 770 female mosquitos collected from
dwellings, 140 263 (84.6 %) were C. p. fatigans. Thus
C. p. fatigans is clearly the most prevalent domestic
mosquito.
Monthly indices relating to (a) percentage of

dwellings positive for female C. p. fatigans, (b) den-
sity of female C. p. fatigans captured in dwellings,
and (c) number of female C. p. fatigans captured per
man-hour were determined over the same period.
The oscillation of these rates does not follow any
regular pattern and hence does not indicate a rela-
tionship between these rates and different seasons
(e.g., the monsoon).

Resting habits
Studies on the resting habits of C. p. fatigans were

made on 14 762 females collected in dwellings
during 1962. The following order of resting pre-
ference was observed: hangings (78.5 %), walls
(10.9 %), household articles (8.2 %), and under-
neath the roof (2.4%). In the case of males (total
collected 5925), the order of preference was:
hangings (81.1 %), walls (9.1 %), household articles
(7.6 %), and underneath the roof (2.2 %).
During the same period 8412 female C. p. fatigans

were collected in cattle sheds (6.1 % of all mosquitos
collected there). A very few C. p. fatigans were also
recovered from goat sheds and firewood sheds; of 550
sheds examined, only 14 were positive, yielding 9
males and 29 females.

Collections were also made from outdoor resting
sites, mainly consisting of rank vegetation near
dwellings. During 1962, 3942 sites were examined
and 9 were found to be positive-12 males and
3 females.

Biting andfeeding habits
Studies on the biting cycle of this mosquito are in

progress and the limited data so far available indicate
that its biting hours are between 19.00 and 04.00
hours, with peaks at 22.00 hours to 01.00 hour and
03.00 hours to 04.00 hours.

Field observations carried out since 1949 have
suggested that C. p. fatigans always feeds on man,
although in the absence of precipitin tests this
cannot be confirmed. However, there is no recorded
instance of this mosquito feeding on animals in
Ceylon.

In this connexion it is relevant to state that, of
the 8412 female C. p. fatigans collected from cattle
sheds, 6019 were dissected and 245 (4.1 %) were
found to be infected with W. bancrofti. It is therefore
evident that these mosquitos, having fed on man,
were resting in cattle sheds.

C. p. fatigans and animal filariasis
Observations so far made have not incriminated

this mosquito either as a natural vector or as a
laboratory vector of animal filariasis in Ceylon.

C. p. fatigans in non-filarious areas

A total of 212 185 blood films obtained from
in-patients of hospitals in the non-filarious parts of
the country did not reveal any evidence of local
transmission.

Studies were also undertaken to determine the
vector potential of C. p. fatigans found in these
parts. Mosquitos bred from a mixed collection of
larvae obtained from the northern, eastern and
north-central areas (Jaffna, Trincomalee and Anu-
radhapura-see the figure) were fed on subjects
with different densities of microfilariae. All mosqui-
tos that took a blood-meal became infected and over
8000 of them progressed to the infective stage. It
was also observed that C. p. fatigans was able to
tolerate a high count of microfilariae (436/20 mm3)
and progress to the infective stage.
An unusual finding in these experiments was that,

in four lots of fertilized C. p. fatigans that fed to
repletion, a fair proportion (42 out of 112) did not
show any ovarian development. This phenomenon
was also observed in some of the mosquitos received
from field stations for routine dissection. The
present evidence indicates that there is a pre-gravid
phase in some of the C. p. fatigans found in Ceylon.

Larval habitats
In the endemic belt C. p. fatigans has been known

to breed in all types of water collections, including
brackish water (chlorides 620 ppm).
The preferred breeding places can be summarized

as follows:
Permanent: catch-pits, husk-pits, drains around

houses, cesspools, silt-pits, trenches and pits used
for soaking coconut fronds, borrow-pits and built
drains, particularly underground drains in disrepair;
and

Temporary: pots used for soaking and curing
areca-nuts, unripe and spent coconuts, tin containers,
tree-stumps and holes.
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The resting habits of C. p. fatigans ruled out the
use of residual insecticides in dwellings. Further,
the non-availability of an efficient therapeutic agent
requiring only a very short course of treatment had
prevented dependence on therapeutics as the only
method of controlling the disease. The two-pronged
attack namely, controlling the aquatic stages of
the vector by the use of larvicides and the parasite
by chemotherapeutic agents was the obvious
answer. Control of the breeding of C. p. fatigans in

such water collections as catch-pits, cesspools, silt-
pits, trenches and borrow-pits has been achieved by
using chlorinated hydrocarbons in heavy diesel oil
during the first few years and organophosphorus
compounds in oil thereafter. It was also possible to
convert 10 874 catch-pits to the water-seal type
between 1956 and the end of June 1964 with a State
subsidy of Rs 60 per latrine.

Breeding habitats such as husk-pits, underground
drains in disrepair and receptacles near dwellings
present special problems.

HEALTH UNITS AND AREA OF ENDEMIC
W. BANCROFTI INFECTION IN CEYLON
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Husk-pit. This is a man-made pit containing fresh
water and is used for retting the fibrous husk of the
coconut. So long as the water level in the pit is
above the level of the husks it is possible to achieve
control by the use of organophosphorus compounds
(e.g., malathion in diesel oil). Once the water level
goes below the level of the husks the larvicide cannot
be applied evenly and C. p. fatigans appears in
several pockets in the pit. The results of prelimi-
nary experiments with insecticide briquettes are

encouraging; briquettes containing fenthion have
given the best results. Further trials will be carried
out before the briquette is accepted for general use.

Underground drains constructed about 200 years

ago in the fort area of Galle have fallen into disrepair
and have become an ideal home for rats and C. p.

fatigans. Fumigation with sulfur dioxide was useful
against the rats but not against the mosquitos.
Fogging with a mixture of HCH and malathion in
light diesoline, at weekly intervals, has given the
desired results.

Receptacles. The receptacles found near dwellings
and the pots used for curing areca-nut (a local home
industry) present a rather difficult problem, the
solution of which depends entirely on gaining the
active co-operation of the people.
A sense of awareness was created by means of

NATURAL INFECTION

TABLE 1
MICROFILARIAL RATES IN DIFFERENT AREAS

OF CEYLON, 1949 AND 1963

Microfilarial rate (%)
Anti-filariasis

campaign station lyengar
,(unpublished, 1949) 1963

Beruwala 12.2 2.5

Matara 11.0 3.5

Dehiwala-Mt Lavinia 7.5 3.2

Peliyagoda 6.7 2.9

Kotte 6.5 4.5

health education, which included short talks and
cinema shows in schools and community centres.
Thereafter a Shramadana (people participation)
scheme was worked out in selected areas for the
disposal of receptacles. One such scheme was

carried out at the end of July 1964 in Ambalangoda,
a small town about 52 miles (83 km) south of Co-
lombo. The enthusiasm displayed by the leaders,
adults and schoolchildren was remarkable and if
this could be sustained by the local committees, a

new concept would certainly emerge not only in the
control of disease but also in developmental projects.

TABLE 2

RATES OF C. P. FATIGANS IN DIFFERENT AREAS OF CEYLON, 1949-62

Natural infection rates (%) in
Station |1949a 1950 1951 1952

|

1953 1954 1955 1956 1957 1958 1959 11960/1 1961 1962

Controlled areas

Matara 24.1 11.2 13.3 11.3 12.0 12.8 12.3 10.3 7.5 4.6 3.7 2.7 2.4 1.9

Dehiwala-
Mt Lavinia 13.4 10.6 9.9 7.1 7.1 8.3 8.3 7.3 4.2 2.2 1.6 2.8 3.2 1.0

Kotte 12.4 9.2 9.6 5.4 6.7 7.9 7.1 2.7 3.5 2.3 3.2 3.9 1.9 1.4

Pellyagoda - - - 31.9 12.7 3.8. 15.8 12.6 3.5 2.2 3.6 2.1 1.4 3.3

Negombo Nl)t worked until 1957 2.5 1.6 2.6 1.7 1.5 0.7

Uncontrolled areas

Hunupitiya - - - - 10.1 14.9 3.1 15.5 1.4 2.6 11.8 - - -

Kelaniya - - - 4.9 2.3 4.5 2.1 11.2 1.8 1.1 6.7 4.7 - -

Dalugama - - - 7.8 - 3.2 9.0 2.9 2.9 1.9 5.2 - - -

Mirissa - - - - - - 4.3 11.6 3.0 2.2 1.5 3.1 - -

a lyengar, unpublished.
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EVALUATION

The results obtained from a study of microfilariae
rates (Table 1) and mosquito infection rates (Table 2)
over the past several years are encouraging; and the
results coming in from the small town of Ja-ela are
a source of hope for the future.

CONCLUSION

With more research into the bionomics of C. p.
fatigans it may be possible in the not too distant
future to eradicate filariasis in the way that has
been possible in many parts of the world with
malaria.
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RI-SUMt

Bien qu'observee dej'a au siecle dernier, ce n'est que
depuis la Deuxieme Guerre mondiale que la filariose a
Wuchereria bancrofti est devenue un probleme ai Ceylan.
Auparavant, c'etait surtout la filariose a W. malayi que
l'on y rencontrait, dont le vecteur serait Mansonia
uniformis. Culex pipiens fatigans est le seul moustique
largement repandu sur tout le territoire de l'ile et present
toute I'ann6e durant: 84,6% des femelles recoltees dans
des lieux d'habitation entre 1949 et 1962 faisaient partie
de ce groupe. Ces moustiques s'installent de preference
sur les tentures et les rideaux, sur les murs et les objets
domestiques en gen6ral. On les trouve egalement sous les
toits, dans les etables ou autres lieux abrit6s. Ils piquent
du crepuscule a I'aube avec des pointes vers minuit et au
lever du jour. Selon des observations faites depuis 1949,
C. p.fatigans se nourrit toujours sur l'homme. On n'a pas
constate qu'il se nourrisse sur I'animal et on n'a jamais
pu le consid6rer, a Ceylan, comme vecteur naturel ou
exp6rimental de filariose animale.

Des exp_riences faites avec C. p. fatigans recolte dans
des regions ofu il n'y a pas de filariose (Jaffna, Trincomalee
et Anuradhapura) ont montre que ces moustiques ali-
mentes sur des sujets plus ou moins gravement infectes
peuvent s'infecter a leur tour et tolerer un taux de micro-
filaires s'elevant a 436/mm3; plus de 80% d'entre eux
ont atteint le stade infectant. Une observation faite durant
ces expEriences indique l'existence d'une phase pre-
gravide chez certains C. p. fatigans trouves a Ceylan.
Toute espNce de collection d'eau peut servir de gite

larvaire, meme celles d'eaux saumatres; l'insecte se
multiplie aussi bien dans les fosses que dans les canaux
ou dans les recipients les plus divers.
La lutte contre la filariose a deja donne des resultats

encourageants. Ceux-ci ont ete obtenus par le traitement
des gites larvaires possibles a l'aide de larvicides, par
l'emploi d'insecticides dans les canaux souterrains par
exemple. La collaboration de la population a pu etre
obtenue grace a une information ad6quate.
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