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significantly extended by doubling the dosage of
Dursban in both formulations or fenthion EC
(Table 6) in treated ant traps.

In many cases, when the outer portion of the ant
trap was being filled with water, some was spilt into

the inner ring. A. aegypti larvae were frequently
found there, even though effective control occurred
in the outer ring. This indicated that the insecticide
was not able to penetrate the earthenware wall
about 5 mm thick between the two areas.

An Example of Filariasis Control from West Malaysia

by T. WILSON, Professor of Tropical Hygiene, Liverpool School of Tropical Medicine, Liverpool, England

In West Malaysia, the predominant filarial parasite
is Brugia malayi, two forms of which are recognized
in man. Wuchereria bancrofti occurs in restricted
foci, mainly in isolated rural areas and transmitted
by anophelines.
The microfilariae of the periodic form of B. malayi

have a markedly nocturnal periodicity in the peri-
pheral blood; the vectors are anophelines or the
Mansonia of open swamps; and infections in animals
are rare. Microfilariae of the subperiodic form tend
to be present in the peripheral blood throughout the
24 hours with a minor night-time peak; the vectors
are the swamp-forest Mansonia; and infections in
animals are common.
Both forms of B. malayi cause similar clinical

manifestations of filariasis-recurrent attacks of
fever, lymphadenitis, retrograde lymphangitis and
eventually elephantiasis, almost always of the legs
below the knee. Treatment with diethylcarbamazine
rapidly removes microfilariae of B. malayi from the
blood, but this removal is accompanied by a sharp
febrile reaction lasting for several days. In spite of
this drawback, preliminary trials in Malaysia showed
that mass treatment with diethylcarbamazine could
be used as a method of filariasis control, and control
teams were organized in the various States of West
Malaysia where endemic filariasis was known to
exist. The writer was given the opportunity of
examining the work of these control teams between
May and August 1968 as a short-term consultant on
filariasis for the World Health Organization.

Procedure
Each 4-man control team is headed by a hospital

assistant or health inspector. After a preliminary
house-to-house census of each settlement or village,

a night-blood survey is carried out; 20 mm3 of blood
are collected from each individual by finger-prick,
spread as a thick smear, dried overnight and stained
with dilute Giemsa. The whole area of the film is
examined, and the number of microfilariae and their
species are recorded. At varying intervals after the
blood survey, the team returns to administer treat-
ment. Each person is weighed, and is given a dose
of 5 mg of diethylcarbamazine citrate per kg of
body-weight; the dose is seen to be swallowed. The
team either stays in the settlement or revisits it daily
for the next few days to give symptomatic treatment
for the febrile reactions which develop in micro-
filaria carriers within the first 24 hours.

Similar supervised doses are given at weekly
intervals to a total of 6 doses. This may involve
8-10 visits by the team in order to ensure that a high
proportion of the persons in each settlement com-
plete the treatment course with a total dose of
approximately 30 mg/kg: the proportion who do so
is reported to be about 80% in many areas. Follow-
up blood surveys are made at varying intervals after
the initial mass treatment, in many areas within
about 2 years, and further treatment is limited to
those found infected at these resurveys.

Results

The results from some areas where regular
follow-up surveys have been made are summarized
in Tables 1-4.
The parasite in Kedah is periodic B. malayi, which

probably has no animal reservoir of infection. The
results indicate that the great reduction in micro-
filaria rate obtained by the initial mass treatment can
be maintained for years by periodic resurveys and
the treatment of those found infected (Table 1).
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TABLE I

RESULTS OF BLOOD SURVEYS, KEDAH

Area Date No. Microfilaria
(Mukim) of survey examined rate

Bukit Meriam 1956-57 a 3 227 26.0

1957-58 3 135 1.5

1962 2 972 0.9

1966 2 298 0.7

Kota 1958 a 1 919 17.7

1960 1 368 1.4

1962 1 409 1.0

1965 532 1.9

Haji Kudong 1959-60 a 1 121 23.5

1963 971 1.2

Rantau Panjang 1960 a 1 583 22.8

1962 1 454 1.0

Kuala Muda 1961 a 1 641 14.1

1964-65 1 326 1.4

Simpor Besar 196162 a 2 746 8.1

1967 1 499 0.4

Singkir Yen 1963-64 a 2 125 28.2

1968 965 4.8

a Pre-treatment survey.

A resurvey of 5 kampongs in Province Wellesley
North (near the Kedah border) gave similar results,
a microfilaria rate of 22.2% in 1962 having been
reduced to 2.2% in 1966.
While I was in Malaysia, repeat surveys were

carried out by the Kedah teams in Mukim Bukit
Meriam, where the campaign had started 12 years
earlier. A special effort was made to examine
children, and the blood films were sent for inde-
pendent checking by the Filariasis Research Division
staff in Kuala Lumpur. I was able to compare the
findings of this survey with those in children of the
same ages examined in 1956-57, and the results are
summarized in Table 2. Few of these children have
ever received treatment, and the results indicate that
although some transmission is still occurring, it has
been reduced to a fraction of its former level.

TABLE 2
INFECTIONS IN CHILDREN 0-14 YEARS OF AGE

IN 8 KAMPONGS, MUKIM BUKIT MERIAM, KEDAH

Average
Micro- microfilaria count

Year No. No: with -i(ay)a Al PstvNo. No with
lilaria in 20 mm3 bloodYer examined mir- rate _____fiaie W All Positive

films films

1956-57 a 759 105 13.8 1.34 9.6

1968 671 6 0.9 0.06 6.2

a Pre-treatment survey.

In East Pahang, the first surveys and mass treat-
ments were carried out by staff of the Institute for
Medical Research, Kuala Lumpur, and surveys have
been repeated at intervals by the same staff (Table 3).

TABLE 3
ItESULTS OF BLOOD SURVEYS, EAST PAHANG

Microfilaria
Area Date of survey No. examined rate_l_ (%

Pahang
Tua
irrigation
area

1953 a

1957 a

1958

1959

1960

1961

1962

1966

1 519

1 632

1 712

1 009

851

808

729

1 292

36

31

5

3

4

5

12

6

a Pre-treatment survey.

The parasite in East Pahang is the subperiodic
B. malayi which does have an animal reservoir of
infection. The first mass treatment was given after
the 1957 survey, and only infected persons were

treated after the 1959 survey; no treatment seems to
have been given since then. Although microfilaria
rates have not been brought down to the low levels
of Kedah, the effects of treatment apparently persist
for 3-4 years.
An analysis of some of the East Pahang surveys by

age-group is given in Table 4.
Few of these children examined in 1966 had

received any treatment, and the results suggest that
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TABLE 4
INFECTION IN CHILDREN 0-9 YEARS OF AGE,

PAHANG TUA IRRIGATION AREA

Average
Micro- microfilaria count

Year No. No: with filaria in 20 mm3 bloodexamined
a

rat All Positive
films films

1953 a 502 179 35.7 11.1 33.0

1957 a 593 139 23.4 4.4 19.0

1966 399 10 2.5 0.26 10.2

a Pre-treatment survey.

a long-lasting reduction in transmission of filariasis
has occurred in this area, in spite of the presence of
a potential animal reservoir of infection.

Discussion

These results seem to have been obtained largely
because the doses of drug were administered under
supervision to a high proportion of the population in
the endemic areas. There has been no systematic

campaign against the vector mosquitos; although
some residual spraying of houses was done, this was
intended as an antimalaria measure. Certain points
must however be emphasized:

(a) Information is lacking about the effects of the
control campaigns on the incidence of the clinical
manifestations of filariasis.

(b) The control teams whose results are cited
above have had considerable experience and their
work has been of a high standard, with a large
proportion of the population completing the full
course of treatment.

(c) B. malayi is more susceptible to diethyl-
carbamazine than is W. bancrofti, and the total dose
approximating 30 mg of the citrate salt per kg of
body-weight used in Malaysia would be unlikely to
produce such a marked effect in populations infected
with W. bancrofti.

Nevertheless these results indicate that supervised
spaced doses of diethylcarbamazine given to a
sufficient proportion of the population, and sup-
plemented by follow-up surveys and treatment of
those found infected, can bring about a long-lasting
reduction in infection rates in areas of endemic
filariasis due to either form of B. malayi.

Laboratory Evaluation of Biocidal Rubber Pellets 633B as a Residual
Molluscicide Against Biomphalaria pfeifferi
by A. FENWICK, Research Officer, Tropical Pesticides Research Institute, P. 0. Box 3024,
Arusha, Tanzania

This note describes preliminary laboratory inves-
tigations into the residual molluscicidal properties
of Biocidal Rubber Pellets 633B against the schisto-
somiasis vector snails Biomphalaria pfeifferi. The
pellets contain 2 known molluscicides-tributyltin
oxide (3 %) and niclosamide (8 %)-incorporated in
a neoprene base. It is predicted by the manufacturers,
Goodrich Chemical Co., Akron, Ohio, USA, that in
water the molluscicides will be released slowly and
continuously over a period of up to 5 years.
Various formulations of tributyltin oxide in differ-

ent rubber bases were shown to protect surfaces from
fouling by marine organisms and to be insecticidal
and molluscicidal.a A piece of rubber sheeting

impregnated with tributyltin oxide was shown to
retain molluscicidal properties for 21 consecutive
24-h exposures by immersion in water.b Pellets
633B were designed specifically as a molluscicide
and in addition to tributyltin oxide, niclosamide-a
proven molluscicide-was incorporated in the matrix,
as stated above.
Methods
Three experiments were carried out with the

pellets.
a Unpublished report to the B. F. Goodrich Co. (1966)

by N. F. Cardarelli, R. F. Keller and D. L. Jackson.
b Berrios-Duran, L. A. & Ritchie, L. S. (1968) Bull.

Wld Hlth Org., 39, 310.
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