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Abstract: An epidemiological study on brugian filariasis was carried out in endemic
areas including Cheju Island in Korea, with a brief review of literatures. The results
showed that the incidence among residents has remarkably decreased in Cheju Island,
which was the main endemic area. Reviewing available informations on the prevalence
of filariasis reported in recent years and also judging from the present socio-economic
conditions which enable people to practice personal protection against mosquitos, it
can be said with confidence that filariasis has almost disappeared from Cheju Island
and inland areas. The disease is considered to remain at a low level of endemicity in
Hugsan Islands. Certainly mass diethylcarbamazine (DEC) treatment carried out in
Cheju Island in the 1960s and 1970s and remarkable economic growth followed by
improved living standard and altered life-style of inhabitants could all have combined
effects on the disappearance of this mosquito-borne disease in this island. If the
present trends go on, the possibility of resurgence of filariasis in Cheju Island is
hardly postulated.
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INTRODUCTION

Brugia malayi is the only known species of
filaria in Korea. Filariasis has presumably been
endemic in some parts of the country for several
centuries (Seo, 1978). An intensive investigation
on the prevalence of filariasis was for the first
time made during the years 1942~1944 by
Senoo, and the results were reported later by
Senoo and Lincicome (1951). Of 5,000 persons
from 25 villages in South Korea and Cheju Island
(Is.) examined, 604 were shown to be infected
with B. malayi, with the microfilaria (mf) rate
of 12.1%. The highest prevalence occurred in

Cheju Is. (mf rate—30.3%), the next in south-
western part of the Korean peninsula (mf rate
—11.2%) and the lowest in south-eastern areas
(mf rate—4.1%). Seo et al. (1965) carried out
a night blood survey in Cheju Is. and reported
183 mf positive cases (8 6%) out of 2, 139
persons examined. The rate of infection varied
by village from 0.8 to 19.5%.

More intensive night blood surveys were
carried out by Seo et al. (1968) throughout the
country in 1968. A total of 30, 534 blood smears
were collected and the examination revealed 601
positive cases (mf rate—2,0%). Of 601 cases,
434 were found in Cheju Is. Seo (1976) sum-
marized the results of night blood surveys
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conducted during the years 1972~1975 in Cheju
Is., and reported that 149 of 5,681 smears ex-
amined (mf rate —2.6%) were found infected.
Recently, Lee et al. (1986 & 1987) reported
that the microfilaria rates obtained from Dae-
Hugsan Is., So-Hugsan Is. and Cheju Is, were
11.5%, 11.1% and 0.5% respectively.

Apart from Cheju Is., coastal areas and
islands of south-western Korea, a few foci of
filariasis were detected in the inland areas,
namely Yungju-gun (County) of Kyungpuk
Province in 1973 (Kim et al., 1977). The mf
rate was reported to be 8, 1%. Anopheles sinensis
was confirmed to be the vector of filariasis in
this area. Kim et al. (1980 & 1987) conducted
two series of night blood surveys in 1980 and
1987 in the same study area, where mf rates
were found to be reduced to 2.29% and 0.0%
respectively.

Summarizing the above reports concerning
lymphatic filariasis in Korea, this disease was
presumably on a descending trend throughout
the country during 1970s. This study was carried
out to obtain additional information on the
prevalence of microfilaremia among people in
endemic areas and also to find out factors
pertaining to the disappearance of filariasis, one
of the important mosquito-borne diseases in
Korea. With regard to other mosquito-borne
diseases, the disappearance of malaria has
already been confirmed (Paik et al., 1988) and
the prevalence rate of Japanese encephalitis has
been kept at a very low level in recent years.

MATERIALS AND METHODS

1. Study area

In order to obtain additional information on
the current prevalence of filariasis and other
related data, investigations were carried out in
Docho Is., Cholla Namdo, in 1987 and in
Cheju Is. in 1988 (Fig. 1).

1) Docho Island: It is located off the coast
of Cholla Namdo in between Hugsan Is.
and the mainland. The southern part of the
islands is

Province consisting of numerous

known to be the area with sporadic endemicity
of filariasis. In view of the geographical location
of Docho Is. closer to the known endemic area
of Hugsan Is. (Lee et al., 1986 & 1987) and of
active movements of population between the two
islands, Docho Is. was chosen for this study.
The population was reported to be 10,200 in
1987. Four villages nearby the breeding places
of Aedes togoi, the vector of B. malayi, were
selected for investigation.

2) Cheju Island: This island (Cheju Pro-
vince), located off the south-west coast of the
Korean Peninsula, is the well known endemic
area of filariasis together with its specific
ecological conditions favouring the transmission
of B. malayi. The total population of the island
was estimated to be about 500, 000 at the time
of investigation. Four villages with previous
epidemiological data available were selected
(Fig. 1).

2. Night blood survey

A 20 mm?® blood was taken from villagers by
house-to-house visit, at night between 22 : 00
and 01 : 00 hrs. Members of study population
were chosen without regard to age and sex.
The slides were stained with Giemsa and were
examined under microscope.

3. Mosquito survey

Human biting collections were carried out
from 7 pm to 1 am in- and out-door to get
relative biting density of Ae. fogoi. Mosquitos
feeding on a human bait were collected using a
sucking tube and a torch, and they were trans-
ferred
number of mosquitos were recorded per man

into separate cups by each hour. The
per hour by species. Fourteen houses were

selected randomly for indoor resting place
collections. Every bedroom of the houses was
carefully checked for mosquitos resting on the
walls, ceiling and furnitures.

4. Survey on life style

In order to assess the living standard of
villagers and the degree of personal protection
against mosquito biting, 20 houses were ran-
domly selected in the former endemic village:

Taehung-Ri. Each house was checked for social
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Fig. 1. Map of South-Western sector of Korean peninsula and Cheju Island, showing the study villages (%).

status, type of housing, the use of mosquito
net, mosquito coil and insecticide aerosol, etc.

RESULTS

1. Docho Island
A total of 195 blood smears taken from
villagers nearby the breeding places of Ae. togoi
revealed negative for microfilaria. It was ex-
tremely difficult to assemble people for blood

survey conducted at 22 :00-01 : 00 hrs. There
fore, smears were taken by house-to-house visit.
This was the reason for low productivity. The
number of blood smears taken by age-group and
sex is shown in Table 1. The mosquito larval
collections revealed numerous breeding sources,
mostly rock pools, for Ae. togoi.
2. Cheju Island

1) Night blood survey: A night blood

survey was conducted during May 1988 in four
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Table 1. The number of blood smears taken by
age-group and sex in Docho Island

Table 3. The number of blood smears taken by
villages in Cheju Island

Age-group(Yr) Male Female Total
10~19 50 33 83
20~29 8 5 13
30~39 12 7 19
40~49 13 9 22
50~59 12 19 31
60~69 5 11 16
Over 70 2 9 11
Total 102 93 195

Table 2. The number of blood smears taken by
age-group and sex in Cheju Island

Age- Male Female Total
(522?)1) No. No. No. No. No. No.
__exX.  pos.  ex. pos. ex. pos.
0~ 9 18 0 16 0 34 0
10~19 49 0 43 0 92 0
20~29 24 0 27 0 51 0
30~39 24 0 24 0 48 0
40~49 16 0 22 0 38 0
50~59 21 1 31 0 52 1
Over 60 15 0 27 0 42 0
Total 167 1 190 0 357 1

villages selected, namely, Shinom-Ri, Guom-Ri,
Hayae-Dong and Taehung-Ri, in which some
past epidemiological information is available for
comparison with the present situation of filar-
iasis, Of a total of 357 blood smears taken,
only 1 positive case for microfilaria was found
(52 years old, male) in Taehung-Ri (mf rate;
0.6% or 1/180). The density of microfilaria
was 11/20 mm?3 of blood. The results of the
blood survey by age-group and sex, and by
village are shown in Table 2 and 3, respecti-
vely.

2) Entomological survey: A preliminary
entomological survey was carried out in Sep-
tember 1988 in Taehung-Ri where one positive
case of filariasis was found in May 1988. The
results of the human biting collections indoors
and outdoors, and the daytime resting place
collections are given in Table 4 and 5, respec-
tively. The adult population density of Ae.

: No. persons No. mf.
Village examined positive
Shinom-Ri 71 0
Guom-Ri 52 0
Hayae-Dong b4 0
Taehung-Ri 180 1

Total 357

1€0.3%)

Table 4. Human biting collections indoors and
outdoors at Taehung-Ri, Cheju Island in
early September 1988 (average of two
night collections)

. Indoors Outdoors

Time t;)iret;i Others* téec;i Others*
19 : 00~20 : 00 0 7 0 1
20 : 00~21 : 00 0 19 0 13.5
21 1 00~22: 00 0 9 0
22 :00~23:00 1 14 0 0
23 :00~24: 00 0 2 - —
24 1 00~01: 00 0 2 — -
Man/hour 0.2 8.8 0 3.9

* Other species include Aedes albopictus, Armigeres
subalbatus, Culex pipiens pallens and Anopheles
sinensis.

togoi was very low. Six females and one male
of Ae. togoi were collected from 14 bedrooms
(0. 4/bedroom),
resting place for Ae. fogoi, other resting places

As the bedroom is the main

such as kitchen and verandah were not checked.
Only one Ae. togoi adult was collected by
indoor human biting catches (0. 2/man/hour),
No single Ae. togoi was collected by outdoor
human biting catches.

3) Life-style survey: The results of a survey
on the life-style of inhabitants are given in
Table 6, Out of 20 families, 15 lived in newly
constructed modernized houses and all, except
one, households were in use of mosquito nets
sufficient enough to protect all family members.
The use of either mosquito coils or aerosol in-
secticide was found in 90% of the households.
Sixty-five percent of households seemed to belong
to middle income bracket.
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Table 5. Daytime indoor resting place collections of mosquitos at Taehung-Ri on 2 September, 1988

Ae. togoi  Ae. albopictus  Ar. subalbatus Cx. pipiens pallens Total

House No. Room

A Bedroom 0 0 0 0 0

B Bedroom 1 1(1) 1 0 0 2D

B Bedroom 2 0 0 0 0 0

C Bedroom 1 0 0 1 2

D Bedroom 0 0 0 0 0

E Bedroom 1 0 0 0 6 6

E Bedroom 2 2 0 0 0 2

F Bedroom 0 1 1 2 4

G Bedroom 1 0 1Q1) 0 2(1)

H Bedroom 1 0 0 0 1 1

H Bedroom 2 0 0 0 1 1

H Bedroom 3 0 0 1 1 2

I Bedroom 1 1 1 0 3 5

1 Bedroom 2 0 0 — 1 1
Total 14 6(1) 3 3D 16 28(2)
Average — 0.4(0.1) 0.2 0.2¢0.1) 1.1 2(0.1)

*Number in brackets: number of male mosquitos

DISCUSSION

Although the population sample examined in
Docho Is. is very small, the finding of no
positive case may suggest that endemicity of
filariasis is limited to Hugsan Is. within Cholla-
Namdo nowadays. The movements of people
between Docho Is. and filaria-infected Hugsan
Is. are active by regular passenger shippings
connected between the two islands. The density
of Ae. togoi was found to be abundant in
Docho Is. Thus, Docho seems to be very vul-
nerable to infection of filariasis, though in this
study no single case of microfilaremia was
found.

As regards the past epidemiological situation
of filariasis in Cheju Island, some landmarks
on the prevalence of filariasis in selected villages
are summarized as given in Table 7. Of three
villages where the endemicity of filariasis was
high in the past, the inhabitants of two villa-
ges, Goum-Ri and Taehung-Ri, had received
selective treatment with diethylcarbamazine
(DEC) during 1960s (Paik, 1986; Kim et al.,
1987). The rapid reduction of filariasis almost

to nil (only 1 positive case) in these villages
might be due partly to the intervention with

medication. Even in the untreated control
village, Hayae-Dong, the authors’ survey
revealed no single positive case. Lee et al.

(1985) reported that mf rate among inhabitants
of 9 villages in Cheju Island was 0.7% in
average out of a total of 1,229 persons exam-
ined.

The 1970s saw a tremendous development in
economic situation in Cheju Is. owing to the
introduction of tropical farming practices culti-
vating citrus, banana and pineapple, and a
gradual expansion of tourism industry. A rapid
economic growth resulted in a betterment of all
aspects of human services such as education,
environmental sanitation, medical and health
facilities, traffic systems and housing. The gross
domestic product (GDP) per capita increased
roughly from US $ 1,500 in 1982 to US $2,150
in 1986.

Under these circumstances, the authors in-
tended to find out factors pertaining to the dis-
appearance of filariasis in Cheju Is. from the
view points of entomology and life-style of in-
habitants. The conditions of main breeding
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Table 6. The results of a survey on life style of inhabitants in Taehung-Ri, Cheju Island

. -
Howse No. (OSSNl Mowmio nets  Mosigio coil | seiosal watus
1 old 2 1 _ + +
2 new 4 0 + + ++
3 old 6 2 + + +
4 old 4 1 _ + +
5 new 3 2 — + 4
6 new ? 1 4 — -+
7 new 3 1 + — e+
8 new 1 1 + — +
9 new 6 2 — + 4+
10 new 3 2 — + ++
11 new 5 1 + — ++
12 old 6 2 + - +
13 new 3 2 + — 4+
14 new 4 2 — — 4+
15 new 3 2 + + 44
16 new 4 2 -+ — ++
17 new 2 2 — . 4
17 new 2 2 — - -+
18 new 4 2 + + 44
19 new ? 2 + — + 4+
20 new ? 1 + — +

* Remarks: +++ =upper, ++=middle, + =low

Table 7. Summarized records of microfilaria rates
obtained from the selected three villages

MI rate(%) Investigator Remarks
Guom-R,
28.5 Paik (1965) Be{‘ore select. DEC
X.
15.9 Seo et al. (1965)
0.9 Lee et al. (1985)
0.0 Present paper
Hayae-Dong
12.8 Seo et al. (1965)
13.4 Kim et al. (1968)
15.2 Kim et al. (1970)
11.1 Kim et al. (1979)
0.0 Present Paper
‘Taehung-Ri
19.5 Seo et al. (1965)
29.6 Kim et al. (1968) Before select. DEC
Tx.
4.3 Kim et al. (1970) One year after se-
lect. DEC Tx.
7.0 Kim et al. (1979) 10 yeras after select.
DEC Tx.
0.6 Lee et al. (1986)
0.6 Present paper

places of Ae. togoi seemed not much changed
at all as compared with that in 1960s and
1970s. The main breeding places were rock pools
along the coast; almost all of which were found
It
the wvast

positive for numerous Ae. togoi larvae.
seemed almost impossible to treat
number of rock pools with insecticide or to
drain them. Therefore, the absolute density of
Ae. togoi in the community seemed not signi-
ficantly changed since the last decade but rela-
tive biting density of this vector in terms of
man/mosquito contact seemed to be reduced
greatly as the human population increased and
the area of villages had been expanded fol-
lowing the type of housing was modernized.
These factors might have brought about a
greater dispersion of Ae. togoi adults in the
community.

The only entomological datum comparable
was the result of indoor human biting collection

obtained by Wada et al. (1973) in the same



Table 8. Comparison of Ae. togoi collection in two

villages

Daytime resting Indoor human biting
place collection collection(19h.—01h.)

1. 2/bedroom
0. 4/bedroom

0. 35/man/hour
0.20/man/hour

Hugsan Is*

Cheju Is.
* from Ree et al. (1987)

area in early September of 1971 which was

recorded to be 1.12/man/hour (19 : 00—01 : 00).

This was higher than 0. 20/man/hour obtained
by the present authors.

It is estimated that the relative density of
Ae. togoi adult population is lower in Taehung-
Ri, Cheju Is. than
(filaria-infected),
in the two villages in the month of September

in Sim-Ri, Hugsan Is.

A comparison of Ae. togoi

is as shown in Table 8.

The wide use of personal protective measures
now available for inhabitants in Cheju Is., e.g.
95% use of mosquito nets to cover enough for
whole family which is supplemented by the use
of mosquito coils and aerosol insecticide, might
have further brought down the rate of man-
As Ae. togoi bites human
mainly indoors (endophily), the combined use of
mosquito nets and mosquito coils should repel

mosquito contact.

mosquitos from biting. This seems to be another
helping factor for the interruption of the trans-
mission of filariasis in Cheju Is.
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