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Abstract: . Bancroftian filariasis is 2 major.public health problem.in Sri Lanka, where
approximately one fifth of the total population in the country living in the most
densely populated Western and Southern provinces are considered to be at risk of
developing the infection. Available historical evidence indicate that ‘Bancroftian. fila-
riasis was introduced to Sri Lanka in the 15th century AD. The role of the Anti-
Filariasis Campaign which was inauguratred for the purpose of controlling filariasis in
the country is discussed.- Also the available literature on entomological and epide-
miological aspects of the disease is reviewed.

1. Introduction

Of the filarial parasites infecting man, eight species can be considered-as true-
ly specific for man. They are Wuchereria bancrofti, Brugia malayi (periodic)
Brugia timori, Onchocerca volvulus, Loa loa, Mansonella ozzardi, Tetrapeta-
lonema perstans and Tetrapetalonema streptocerca. Natural infections in
animals with these species are rare, nonex1stent or uncertain but few species
may be mmntamed in laboratory ammals

™ ‘isease cauded o¥f Tilarial infections is a pliblic health probiem i Bri
Lanka. Approximately one fifth of the total population in the country,
living in the most densely populated Western and Southern provinces are
_considered at risk of developing the infection. Filariasis in Sri Lanka today is
.'due to W. bancrofti. Brugian filariasis (due to B. malayi infections), which
was prevalent in 1930-1950’s, is believed to be non-existent now. "

2. Historical Aspects

The first reported cases of filariasis in Sri Lanka were from the Central Pro-
vince, where endemic filarial infections are rare as at toddy. Ondatje’’
"reported two clinical cases of elephantiasis from Matale hospital and one
from Kandy hospital. Angther case was reported by Kynsey48 from Matara.
‘The earliest record of microfilaraemia in a patient in Sri Lanka was from'
Matara hospital in 1893.%°
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According to Abdulcader,* available historical evidence was in support,
of the view that filariasis due to B. malayi was introduced to Sri Lanka in the
12th/ 13th centuries A.D. as a result of Kalinga invasions and bancroftlan
‘filariasis in the 15th century A. D by a Chinese army.

In 1947, when the Anti Fllanasm Campalgn (AFC) of Sri Lanka was
inaugurated for the specific purpose of controlling filarial infections, the.
problem of Brugian filariasis was limited to approximately 380 square miles
" of area. The population at risk was estimated at about 120,000. The mf
. rates varied between 1.3% (Weeraketiya and Bingiriya) to 18% in Toppur.*
The successful control of Brugian filariasis was probably due to the combin-
ed effects of Pistia control by weedicide (Phenoxylene 30) spray, mosquito
- control measures of the Anti Malaria Campaign and new case findings and
treatment of microfilaraemics by the AFC.21

In the course of 7—8 years of control work, the Brugian mf rate had
dropped to about 1% in all foci. At this stage (year 1957) the programme
was terminated. Although it is believed that Brugian filariasis does not exist
in Sri Lanka, it must be noted that the vector (Mansonia mosquitoes) conti-
nue to breed in many areas.” The detection of? Brugia infections by Dissana-
ike?* makes it premature to conclude that Brugian f11ar1as1s in Sri Lanka has-
bean completely eradicated,

3. Entomologcal Aspects

Available literature on natural and experimental filarial infections in mosqui-
toes in Sri Lanka is summarised in Table 1.

,-
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Table 1. Filarial Infections in Mosquitoes of Sri Lanka.

A:

‘Natural infections (HUMAN AND ANIMAL FILARIAE)

1438

REFERENCES

Anopheles tessellatus S thorax

MOSQUITO SPECIES . SITE OF DEV. OF
FILARIAE IN
MOSQUITO HOST
1.  Aedes lineatopennis , —
2. Aedes pallidostriatus . - 14
3. Aedes pipersalatus -
4. Aedes pseudomediofasciatus thorax
5."  Anopheles barbirostris - L
6.  Anagpheles “hyrcanus’ nigerrimus - 14
7. . Anophelessubpictus : =
8. Armigeres subalbatus malpighian tubules 14,44
9. Coquellettidia crassipes fat body 55,56
© 10. Culex bifaeniorhynchus : -
11.  Culex fuscocephala o - 14
12. Culex gelidus - '
13.  Culex sitiens ' -
14.  Culex quinquefasciatus thorax 14,64,65,39
15.  Culex tritaeniorhynchus " - 14
16.  Mansonia annulifera ' thorax, malpighian tubule
17. = Mansonia indiana . “thorax, malpighian tubule 14,44
18. Mansonia uniformis " thorax, malpighian tubule :
B: Experimentally infected with W. bancrofti)
‘MOSQUITO SPECIES SITE OF DEV. OF ' REFERENCES
' _* FILARIAE IN o
MOSQUITO HOST -
1. _Anophcles“h&r’canﬁs" nigerrimus thorax 54
2. 9
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Extensive surveys of filariasis carried out in Sri Lanka from 1937 to
1939, had shown that the two types of filariasis existed at that time, the
urban type due to W. bancrofti, and the rural type due to B. malayi, were
localised in certain parts of the country, and its incidence (both for urban
and rural type), was restricted to areas which offered the most suitable con-
ditions for the breeding of the particular vector mosquito.!+2:3:4.5,6.,19

- During 1930—40’s, B. malayi was the more prevalent species in areas
which were usually = associated with heavy infestations of water plants, main-
ly Pistia stratiotes, which were found in the river estuaries such as Mahaweli,
Bentota river, Gin Ganga, Nilwala Ganga, and irrigational tanks in the North
Western Province and the Hambantota district.

Carter! > reported the association of immature stages of Mansonia
species with 24 different plants of which P. stratiotes was the most impor-
tant owing to its wide distribution in the endemic areas. Studies of Lau-
rence,”® at Mahainduruwa on Mansoma breeding have shown that the main
loss of the mosquito population is between the period of egg hatching and
emergence to adult due to predation of these stages by other aquatic arthro-
pods. It has also been shown that during oviposition they get more attracted

to water plants already carrying egg masses of Mansonia species.

In general, W. bancrofti infections were restricted to congested ¢oastal
towns along the South West coastal belt, where facilities for drainage of
polluted water was poor thus offering favourable sites for the prolific breed-
ing of Culex quinquefasciatus.”>® One of the earlier published documents on
the biology and ecology of Cx.quinquefasciatusin Sri Lanka is by Chow &
Thevasagayam.'? These workers have dealt in detail with the housing condi-
tions and the breeding places of the vector in the Kurunegala district, and
the effect of insecticides on the vector. Lambrecht*® has listed 15 different
breeding sites in the endemic zone in Sri Lanka as favourable for Cx. quinque-
fasciatus breedmg This includes permanent breeding sites (catch pits, tren-
ches, etc.) as well as man-made temporary water collections (dlscarded recep-
tacles spent nuts, etc.).

Laurence®® has shown the need for a re-assessment of the breeding
sites of Cxqumquefasc;atus as some of the larval habitats recorded for
breeding of the vector are in fact breeding other species of Culex and they
are mistakenly sprayed with larvicides during filariasis vector control pro-
grammes. These observations are further supported by studies of Samara-
wickrema et. al.®® where it has been shown that coconut husk pits show a
low priority for breeding of Cx.quinquefasciatus inthe filarial endemic zone
and larviciding of coconut husk pits had not brought about any desired
reduction in the vector densities. ' '

Samarawickrema,®* by dissecting wild populations of Cx.quinquefas-
ciatus collected from the filarial endemic belt, has shown that most of the
transmission is effected by the adult mosquitoes that acquire the infection
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at the first blood meal. Also it has been shown that while some are able to
acquire the infection in the second blood meal survive, and transmit the

. infection, the older populations (older than 1-parous) do not survive long
enough to complete the life-cycle of the parasite.

Studies on the age composition of natural populatlons of Cx. quin-
quefasciatus in Sri Lanka carried out by Sama.rawwkrema6 5 have shown that
10% to 12% of the house-resting adult Cx.quinquefasciatus female population
survived to the infective 2-parous stage, while only 11.5% of the population
survived upto 3-parous stage. Daily mortality of adult mosquitoes were
estimated at 13%-24% for a district with vector control and 18%-28% for an
area without vector control. ‘ '

An important study carried out by Samarawickrema & Laurence,®® to
investigate the parasite load of a natural population of Cx.quinquefasciatus
has shown that the parasite load decreased with the age of the infection in
the mosquito; the median density of microfilarial intake was 10.3, which
decreased to 2.6 by the infective stage. :

Studies on filarial infections in. Cx. quinquefasciatus populations
collected from human dwellings of urban, semi-urban and rural areas of the
New Capital city complex Sri Jayawardenepura, by Jayasekera et. al,**
" show higher densities of the adult populations in urbanised areas, which also
had higher infection rates of W. bancrofti, Comparing these studies with
those of Carter,!’ it is evident that urbanization without proper sanitary
engineering could lead to increase in the densities of the vector population
(see section on development of new foci of infection).

Laboratory investigations carried out at the Medical Research Institute
_on different “strains” of the vector populations of Cx. quinquefasciatus from
endemic and non-endemic areas of Sri Lanka have established that it is one
single homogenous population of Cx.quinquefasciatusthat exist in the coun-
try.*2+43  Other studies have shown that Cxiquinquefasciatus populations of
the non-endemic areas are equally susceptlble to W. bancroftz infection, as
those in the endemic areas.®”’

Comprehensive studies on genetic selection for a refractory strain of
Cx.quinquefasciatus to W. bancrofti in Sri Lanka, and the susceptibility
studies of West African (Liberian) strains of Cx.quinquefasciatus to different
W. bancrofti strains have shown that the vector strains tested so far could
not provide genes for use in the construction of a non-vector or a refractory
strain intended for the replacement of Sri Lankan vector populations. Also,
it was evident from these studies that the Liberian and Sri Lankan strains of
W. bancrofti differ in their ability to infect a given strain of Cx.quinquefascia-
tus.*1 Laboratory studies of Cx.quinquefasciatus on carriers with different
levels of microfilaraemia in Sri Lanka have shown that the percentage of
mosquitoes which became infected and the average number of larvae per
infected mosquito were more or less directly proportional to the microfilari-
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al densities in the carriers at the time of feeding.  Also, the vectors showed
the ability to pick up infection from people with very low microfilare-
mias. 4243 .

4. Microfilaraemia

Available records on microfilaraemia are of three categories. Firstly, the
-unpublished Annual Administration Reports of the AFC which contain
information on the number of persons investigated, mf rates and counts on
an area basis. However, the Administration Reports do not present informa-
tion based on epidemiological criteria. The second category is the published
reports of the AFC, based on their routine investigations, but the latest such
reports available are about 20 years old.!'2'3+* In the third category are
the results (mostly unpublished) of probe surveys carried out by 1nvest1ga-
tors in the universities and research institutes.

The main filarial parasite in man in Sri Lanka is W. bancrofti. There
has been a gradual decline in the mf rates since 1940°’s and according to AFC
reports, the present rate is around 1% in the endemic areas. However in
Gampaha (W.P.) and in Kurunegala, mean mf rates of upto 6% were reported
in 1988.33 In both Gampaha and Kurunegala, there were high transmission
pockets with mf rates upto 15% (Kumaratunga Mawatha, Gampaha and
Wilgodawatte and Bandaranayakepura in Kurunegala- Dissanayake;S. unpub-
lished). Abdulcader and Sasa’ report an age dependent relationship for
microfilaraemia. Mf rates increased with age and this tendency was very
clear below 20 years of age, but less marked over 20 years. Such age/sex
dependent relationship was not observed in the 1988 study

One of the main objectives of the AFC, since its inception in 1947,
has been the detection of new cases of microfilaraemia and DEC therapy, in
the hope of interrupting the transmission. This approach has achieved only
limited sueccess as new cases are continually being detected. *The follow up
of mlcrofllaxaemlcs specially after therapy has been almost neglected. The
AFC studies arr insignificant number of treated microfilaraemics few weeks
_ after treatment for residual microfilaraemia, by the finger prick night blood
smear examination. A proper clinical investigation is rarely carried out,
either before or after treatment. Under the present system, this is almost
impossible as -the case detection and treatment is carried out by the PHI’s
possibly under supervision, but not directly by a medical officer. Such
follow up is extremely important because the relationship between microfila-
raemia and development of clinical disease is not well understood 32,33

Re51dual mlcroflla.raemxa following DEC therapy does not appear to
be a major problem in Sri Lanka. In the 1953 study by Dassanayake,?! it
was found that oniy 5 out of the original 230 microfilaraemics had microfila-
raemia (density reduced) after the 29 month treatment/follow up progra-
mme. - Similarly, data from the AFC (Administration Report 1986) show
that out of 2052 cases reexamined, only 62 (3%) had microfilaraemia. In
the 1987 study by Dissanayake33 only 1 out of 63(1.7%) had residual
microfilaraemia.
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Of significance is the low level of microfilaraemia seen in a large pro-
portion of the infected subjects.* Such low level microfilaraemias are
difficult to detect, but are probably more important in transmission of the .
infection. It has been reported that a high dose of microfilariae is detrimen- |
tal to the mosquito®® and low microfilaraemias favour transmission. 5
Carme & Leigret! 3 have observed that a patient who is amicrofilaraemic by a
sensitive blood filtration technique, produced infective larvae in Aedes
polynesiensis when the blood was fed. Similar observations have been made
in Sri Lanka (N. Jayasekara, unpublished). '

There is some evidence to suggest that microfilaraemics show an
increased susceptibility to reinfection.®? It has also been reported that the
normal people in filarial endemic areas show a higher degree of immune
response to filarial antigens than infected subjects. 3,58,70- This may be
interpreted as reflecting a decreased immunity/increased susceptibility in the
infected population. Specific immune suppression by flla.rlaeéo may
contribute to the decreased immunity. It is reasonable to assume that
members of a given household are exposed to infective larvae to the same
‘extent and if only a minor proportion develop the infection, then such
individuals are more susceptible than others. We have shown that microfila-
raemic subjects who had been cleared of microfilaraemia by DEC therapy,
" are more likely to develop reinfection (increased susceptibility / decreased
immunity?) than amicrofilaraemics in the same population.?? - Similar
.. observations have been reported by Dlssa.nalke and Rao.%! o

5. Diagnosis

W. bancrofti infections are difficult to diagnose Although parasitological
diagnosis is the most ob]ectlve, many difficulties and limitations are encoun-
tered.

 Firstly, parasitological diagnosis is possible only during the microfila-
raemic phase of infection which constitutes only a small segment of the
infected population. The nocturnal periodicity of the microfilaraemia makes
night blood examination mandatory. Obviously, night blood examination
for routine investigations is difficult. The lowest level of sensitivity of blood
examination by the thick smear technique is one mf/blood film (approxi-
mately 20 ul). The alternative nuclepore filtration technique is time consu-
~ ming, needs venous blood and most importantly expensive. Although micro-
sconic examination does pravide the advantage of mf identification, morphn-
logical identification is not particularly important as W. bancrofti is the
only known human parasite in Sri Lanka. '

In general, clinical filariasis patients are amicrofilaraemic.  Therefore, .
parasitological diagnosis is simply not possible. Clinical disease presents.a
wide spectrum and a definitive diagnosis on clinical evidence alone is diffi-
cult. However, this is one of the most difficult practlcal problems faced by
the clinician.
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Presently available serodiagnostic tests are of two types, serum anti-
body determmatlon and serum antigen determinations.

5.1 Antibody Determinations

The entire spectrum of antibody determination techniques (immunoelectro-
phoresis, counter immunoelectrophoresis, complement fixation (CFT),
haemagglutination, immunoprecipitation, immunofluorescence (IFAT),
radioimmunoassays, ELISA) has been applied to the diagnosis-of filariasis
by antibody determination, but only with limited success.! 232 :

We have described an ELISA using a partially purified a.ntlgen from
the heterologous filariae, Setaria digitata, for the diagnosis of W. bancrofti
infections in man.?8:2% Heterologous filariae were used because the homo-
logous parasite (W. bancrofti) is not available. The very limited numbers of
W. bancrofti mf that may be obtained from infected subjects is not sufficient
for soluble antigen extraction and purification or use in serologic assays.
The adult S. digitata antigen (Antigen SD2—4,28) had determinants in
common with circulating antigens in W. bancrofti infections?® and phospho-
rylcholine bearing determinants.>! This antigen (SD2—4) when used in
ELISA, had a-good sensitivity and specificity in detecting cases of clinical
filariasis who are also serum antibody positive by the indirect immunofluore-
scent antibody test (IFAT).>2 However, the sensitivity of the ELISA with
IFAT negative clinical cases was not acceptable3? (Dissanayake, unpublished
data). Further, sera from the so-called non-endemic areas and from areas
which were positive/endemic for brugian filariasis 3—4 decades ago, showed
levels of background reactivity which were not acceptable for a diagnostic
assay (Dissanayake S., unpublished data).

The above observed non-specificities were attributed to cross reacti-
vities of the partially purified antigen SD2—4, thus implying that better
specificities could be obtained by complete purification (immunochemical)
of the antigen. However, more recent evidence on antigen characterizations
in W. bancrofti and other parasites have shown that antigen non-specificity -
is the rule than the exception in filariae.’ 3:6? A second possibility that was
not considered at that time, was that the IFAT negative, ELISA negative
clinical cases were possibly a different group by itself. Such patients are
probably antibody negative by any assay (Dissanayake, unpublished data),
meaning or implying some type of immune def1c1ency or filarial specific
immunosuppression.

5.2 Indirect Fluorescent Antibody Test (IFAT)

The first record of the application of the indirect fluorescent antibody test
(IFAT) using W. bancrofti microfilariae as the antigen for the diagnosis of
filarial infections in Sri Lanka was by Jayawardena and Wijayaratnam.*>
Although its specificity and sensitivity has never been evaluated adequately,
it remains as one test available for the diagnosis of clinical filariasis.32,40
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In general the test appears to be satisfactory for chronic clinical
filariasis, but in most such cases, one may not need a serodiagnostic investi-
gation, because it is possible to make a reasonable diagnosis on clinical
evidence ‘alone. The most useful application of a serodiagnostic test is in the
diagnosis of acute/atypical manifestations where clinical diagnosis is difficult.
As at present, information is not available to evaluate the diagnostic poten-
tial of IFAT in atypical manifestations of W. bancrofti infections. '

It is generally accepted that antibodies to mf surface antigens (by
conventional methods) are absent in asymptomatic microfilaraemic
subjects??:32+71 and similar observations have been reported for B. matayi.
infections!©'18:32 but observations with B. malayi may not be directly
applicable to W. bancrofti infections. However, contrary to our previous
experience”'32 IFAT positive reactions. were observed in up to. 356%. of
asymptomatic  microfilaraemic individuals, in an endemic location in
Kurunegala. '

The. detection of IFAT positive reactions in microfilaraemics was
unlikely to be due to an increased sensitivity of the test under the conditions
employed, as the highest seropositivity rate observed in the same study for
clinical filariasis was 65%, with a 2% reactivity in the control group.
Although the observed IFAT positivity in microfilaraemics contradicts the
generally held view that microfilaraemics are IFAT negative, this observation
indicates the need to re-examine the specificity, sensitivity and the diagnos-
tic potential of IFAT, particularly in relation to the physical nature of the

" antigen employed, other parasitic infections prevalent in different geographic
locations, cross reactivity of microfilarial surface antigens with antibodies to
antigens of other life cycle stages of the pa:asite“'5 1,72 and in relation to
the possibility of multiple and/or reinfections. It is also possible that some of
the cross reacting antigens on the mf surface are in fact immunogenic in
some of the microfilaraemic subjects as antibodies to certain filarial antigens

_ are indeed present in microfilaraemic subjects.?®

5.3 Antigen Determination Assays

The lack of acceptable specificity and sensitivity in antibody determination
in the serodiagnosis of filarial infections was perhaps the primary reason for
attempting to develop antigen determination assays. > 2

It has been argued that if there are parasites (i.e. infection), there must
be parasite derived products, whose determination should provide better
information than the antibody. It has also been speculated that such
.products would be parasite specific and life cycle stage specific, could reflect
the parasite load and may even be useful in monitoring chemotherapy.
However in spite of many publications using a spectrum of techniques. 31,34,
46.62,63 the present state does not appear to be much different from that

of antibody determination assays.
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We have used a mouse monoclonal antibody raised against Onchocerca
gibsoni (prepared by Dr. K. Forsyth) egg antigens with its determinant as
Phosphorylchohne anti PC) in an immunoradiometric assay for the measure-
* ment of circulating antigens in serum and in urine.>! Circulating antigens
were detectable in both microfilaraemic and amicrofilaraemic clinical cases,
but mostly in the microfilaraemics. The test was useful in detecting infec-
" tion in microfilaraemics, particularly the high mf density ones. Among the
amicrofilaraemics, 47% of those with lymphoedema, lymphangitis hydro-
coele, etc, and 25% of those with elephantiasis had circulating antigen by
this assay. The assay was not capable of specifically diagnosing/detecting
mf positives as some of the clinical cases were also positive.

Sufficient data is available to conclude that filarial antigens and
antibodies show both quantitative and qualitative differences in the levels
and immunoreactivities in relation to geographic location of the soyrce
material. It appears that most serologic assays show a higher degree of
sensitivity in India3®-7% while such high sensitivities are not seen in Sri
Lanka (Dissanayake, unpublished). In Sri Lanka, the. prevalence of anti-
bodies to W. bancrofti micro filarial surface antigens in microfilaraemic and
amicrofilaraemic subjects too appear to be different in different geographic
areas. IFAT paositive reactlons were observed in microfilaraemic subjects in
Gampaha and Kurunegala.® Hyperimmune human anti-filarial sera from
different countries (W. bancrofti mf positive cases from India, Sri Lanka and
Malaysia) were different with respect to anti-filarial activity (TDR/FIL/
MAB—DIAG/83—8, unpublished document of the W.H.O., page 12).
Similarly, the antl—phosphorylchohne (anti-PC) monoclonal antlbody of
Forsyth et. al.>* showed different reactivities with sera from Papua New
Guinea (PNG), Kenya, Sri Lanka and the Phillipines. In a two site immuno-
assay for circulating antlgens this anti-PC antibody showed very good sensi-
tivity with 'PNG and Kenya sera, but the senslt1v1ty with Sri Lanka and
Phllhplne sera was very low.38

The pattern of disease also appears to differ with respect to geographlc
location. A well defined. pattern from pre-patent to acute state culminating
in chronic disease is seen in Indonesia®® whereas such clearly defined
patterns are not seen in Sri Lanka.33:40 Similarly a high prevalence of
micerofilaraemics with clinical disease is also reported from PNG.*7 In Sri
Lanka, microfilaraemics rarely show clinical disease.?3 In India, it has been
reported that areas with high average mf counts had higher disease rates.
Further, = in Kerala, Karnatake and Andra Pradesh, elephantiasis of lower
limbs was predommant while genital leslons were more common in Uttar
Pradesh and Bihar.61 A :

It would be reasonable to extrapolate the above findings to different
geographic locations within the same country and/or different locations in
the same endemic area. The development of an antigen determination test
applicable to large and geographlcally different populatlons would therefore
be very: difficult.
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In. conclusion, it may be said that contrary to expectations, antigen
determination may not be the final answer to serodiagnosis of bancroftian
filariasis. Antibody determination may be more applicable in some of the
clinical states. Therefore, base line information on epidemiology, serology
and clinical disease is needed prior to development and evaluation of antigen
determination assays. ' ;

6. Development of New Foci of Infection

During the last 50 years, bancroftian filariasis in Sri Lanka has shown a
gradual spread. Surveys by Dassanayake (1937-39) showed only two foci, in-
Galle and Matara towns. In 1947, the entire South Western coastal belt
extending from Negombo to Matara was endetic. In 1967/68, new foci
were reported in Kandy, Kurunegala, Kataragama, Chilaw and Tangalle.2*
The presently available data (AFC) shows that the disease is endemic in the .
Western coastal belt extending from Puttalam to Kataragama.

Abdulcader and Sasa’ attributed the spread of W. bancrofti in 1940’ '
to a build up of Cx.quinquefasciatus populations consequent to the construc- . -
tion of approximately 3000 latrine catch pits resulting from urbanization .
which’ occured after the introduction of a Health Unit System of 1926 and
to the presence of foreign troops with microfilaraemia in South West Ceylon.
However, these claims had not been supported adequately with epidemiolo-
gical evidence. ‘ '

According to Lambrecht*? movement of infected people to and from
the endemic to non-endemic areas is possibly a significant contributory
factor for the spread of filariasis. The vector,Cxquinquefasciatus is present .
‘almost all over the island and when Cx. mosquitoes collected from 28 diffe-
rent locations were dissected, low levels of infections were detected in many
areas. In 1972, it was estimated that approximately 1.5 million people were
travelling between endemic and non-endemic areas and the would-be present
mf carriers in this population, it was predicted, be sufficient to infect the
Culex mosquitoes in the non-endemic areas. Today, 15 years later it is most
likely that this source of infection to the mosquito has tremendously increa-
sed. However, the climate is likely to be one deterrant. For example,
development of the parasite to the infective stage does not appear to tak
place in Nuwara Eliya and in Jaffna.* ‘ . v

For the development of new foci of infection, three criteria need to be
satisfied: ’ :

1. environmental conditions conducive for the breeding and
propagation of the vector, Cx.quinquefasciatus.

2. presence of microfilaria carriers for the infection of the
‘ mosquitoes :

3. a susceptible human population.
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In Sri Lanka, as at present, two major development programmes can
be identified which have the potential to satisfy the above criteria. Of these,
the more important is the Accelerated Mahaweli Irrigation Scheme and
secondly, the development of clusters of semi urban houses under the
housing programmes of the present governmant.

The primary effect of water reservoir development is in the est-a-blish-
. ment of the vector and host-vector contact. In Table 2 are summarised the
events that lead to this development of host vector contact.

The presence of Cx.quinquefasciatus, in significant numbers, in some
of the Mahaweli areas is already documented. Herath et. al.>® have collec-
ted 14 species of Culex, including Cx.quinquefasciatus, from Mahaweli
System C and Kirinde Oya and this was one of the more dominant species:
collected. Amerasinghe!! has reported Cx. quinquefasciatus from Dehiatta-
kandiya in Mahaweli System C, but with low biting rates. W. bancrofti infec-
tions have been detected in Cx.quinguefaciatus in Mahaweli System C.3°

Microfilaraemic subjects among the immigrant workers of the Maha-
weli System C are also reported. Vitarana et. al”* have found 2 such mf
carriers in System C (infection rate 0.09%) and 1 from Kirindi Oya (infec-
tion rate 0.14%). These authors have reported infection rates ranging from
0.03% to 0.18% in Tissamaharama/Lunugam Vehera areas.
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7. Control Strategies

In Sri Lanka, as ih many other developing countries, where filariasis is ende-
mic, control is attempted by conventional methods; vector control by larvi-
c1de/adult1c1de spraying and interruption of transmlssmn by chemotherapy
of mf carriers. Both methods are labour intensive.

7.1 Vector control by larvicide/adulticides

How effective and/or feasible is this approach? Superficially, it appears to be
effective and many would argue in favour of it. Often, the success story of
the control of Brugian filariasis in 1940-50’s is cited as supportive evidence.
Cx. quinquefasciatus, the vector of bancroftian filariasis, behaves differently.
It breeds in discarded receptacles, trenches, burrow pits, unused wells, coco-
nut and arecanut pits, latrine pits, etc. Some of these places are impractical
to spray and some others, cannot be sprayed for danger of poisoning of the -
human population. The adult rests on wall hangings, curtains, hanging
cloths, but rarely on walls. Therefore, spraying of insecticides inside houses
is not practical. The overall effect is that only about 20% of the Culex ‘
larvae and adults could be controlled by this approach. ,

Modern research technologies (McABs, recombinant DNA, etc) are
indeed helpful in many ways in the development of control strategies.
Species and life cycle stage specific McABs could help in the development of
immunological techniques for the identification of infective larvae in
mosquitoes (otherwise not possible on morphological characteristics),.
development of specific and sensitive immunodiagnostic techniques, in the

- purification of antigens, etc. Two valuable applications of recombinant
DNA technology in filariasis control is the production of protein antigens by
the use of expression vectors and probes for identification of species. Colla-
boratxve research projects (S Dissanayake, E. Karunanayake & N. Jayasekara)
covering these aspects are in progress.

72 Filariasis Control and AFC in Sri Lanka

The AFC was established by the government in 1947, for the sole objective
of controlling filarial infection/disease in Sri Lanka. It functions under a
Superintendent (Medical Officer), who- is the chief administrative authority.
The activities/services of the AFC reach the general public through a net-
work of PHI’s and Field Assistants (FAs). The PHI's and FA’s are expected
to perform a multitude of activities (under direction and supervision of the
AFC and the M.O.H. of the area) ranging from health educa-
tion, night blood filming, maintenance of records, distribution of drugs to
mf carriers and conduct of clinics for clinical patients. In fairness to the
AFC and it's staff, it must be stated that the AFC functions under very
severe constraints, particularly, non- avallablhty of sufficient funds and
facilities for routme work.
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Successful control of filariasis in Sri Lanka by conventional methods,
particularly new case finding and treatment (interruption of transmission) is
certainly possible. The success story of Brugian filariasis in.Sri Lanka in
1945-55 is perhaps the best supporting evidence.. In:other countries too,
similar successes have been achieved. In the Kuroshima island of Japan, by
selective administration of DEC over a period of 13 years, (1967-80), the.mf
rate has been brought down to 0% from 13.2%.73 The improvement of
sewerage/organic matter disposal is considered as the primary cause of dis-
appearance of bancroftian filariasis from Charleston, South Carolina.!® The
best example of mobilization of the endemic populations in the control of
filariasis is perhaps from Indonesia.’? '

8. Conclusions

The primary objective of this review was to focus attention on aspects that
need an increased input of effort. It reflects the fragmentary nature of the
little information available. Of prime importance are studies on epidemio-
logy of microfilaraemia, clinical disease and the relationship between the
two. Follow up study of treated microfilaraemics is a must. Also needed are
investigations on the vector, breeding habitats and more effective methods of
control. It would be worth while to quantify the capacities of different
mosquito species to transmit human and animal filariae.

The AFC, through it’s network of field workers, probably collects a
wealth of information and if these data are presented in a more séientific and
on statistical/epidemiological criteria, it could fill considerable gaps in
knowledge. '

There 1s a complete vacuum in the infotmation available on the
clinical aspects. The spectrum of clinical disease is likely to be much wider
than and different from what is known now. For example, classical presenta-
tions such as elephantiasis and hydrocoeles are probably on the decline, but
other forms such as arthritis, athralgia, nodules, skin reactions, nephritis/
- nephrotic syndrome, etc., are likely to be more common and more impor-
tant.

Government ministries responsible for Housing, Urban Development,
Lands and Irrigational Development must take special note of the possibility
of introducing new foci into areas which are presently non-endemic.
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