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FORWARD

People in the world nowadays live altogether as a global family. The world
becomes narrower and narrower and the tropical diseases, most of which are caused
by parasitic organisms are no more endemic diseases limited to certain localities of
tropical region, but are of global health problems, which might easily spread over the
country. Parasitic diseases such as soil-transmitted helminthiases and water-borne
protozoan diseases, which had been prevalent in developing countries due to a poor
personal hygiene, have been significantly reduced in several countries. However,
parasitic diseases of vector borne parasitic diseases including malaria,
trypanosomiasis, leishmaniasis and filariasis still invoke formidable problems
worldwide. The diseases have been evidently associated with chronic morbidity and
severe mortality in several regions of the world.

The lymphatic filariasis had been prevalent in Korea more than 1,000 years
before. Authentic cases of filariasis had been firstly identified in 1927.
Thenceforward, Jeju-do, northern part of Gyeongsangbuk-do and remote islands of
southwestern parts of had been found to be moderately endemic for lymphatic
filariasis in Korea. From the early-1960s, public health officers and scientists of the
central government and Universities started to investigate the epidemiological
characteristics, clinical manifestations, and other aspects of the lymphatic filariasis
including identification and characterization of vector mosquitoes. During this
period, Professors in the Department of Parasitology, Seoul National University
College of Medicine, performed intensive studies in Jeju-do, area in which the
disease had been most highly prevalent in this country. Japanese Scientists also
greatly supported us in this period. Scientists also conducted researches for the
detection and treatment of the patients during the 1970s-1980s. Centers for Disease
Control and Prevention (CDC) has performed central roles during these periods.



Their sincere, dedicated efforts followed by a rapid and remarkable economic
growth of Korea, the lymphatic filariasis had been rapidly reduced from the
mid-1980s in endemic areas of Jeju-do and Jeollanam-do. Gyeongsangbuk-do inland
areas were also found to cease transmission of microfilaria in 1987 by surveillance
survey.

CDC carried out a surveillance survey for lymphatic filariasis from 2002 to 2006
in Jeju-do, Gyeongsangbuk-do and Jeollanam-do, areas in which the disease had
been endemic. Their clinicoepidemiological surveillance survey confirmed that
transmission of lymphatic filariasis in Jeju-do, Gyeongsangbuk-do, and Jeollanam-do
had been terminated more than 30 years ago. Occurrence of new case of the
lymphatic filariasis including elephantiasis has not been recognized from the late
1980s.

It is hereby my great pleasure and certainly an honor to have this opportunity to
report an elimination of lymphatic filariasis in Korea to WHO. In order to make
country free of chronic endemic diseases of neglected concerns, our experience has
indicated that not only people in our own country but also those in every country
should closely and actively cooperated with sincere partnerships, and have coalition
and alliance each other.

| extend my sincere gratitude to you and through you to all the colleagues who
have been working over a long period of time in first line of filariasis control in the
Republic of Korea. Finally, | would like to express my honest condolescence to all of
the victims of the lymphatic filariasis in our country as well as in the world.

/ .
L; " / fk’

Jong-Koo Lee, MD, PhD

Director

Centers for Disease Control and Prevention
Ministry of Health and Welfare

Republic of Korea



PREFACE

It is my great pleasure and certainly an honor to take this opportunity to extend my
cordial greetings to all of whom dedicated their sincere efforts on the control and
management of the lymphatic filariasis in Korea, once had been prevalent in our

country.

Lymphatic filariasis, caused by filarial nematode, Brugia malayi, represents one of
the most common helminthic infections, and has been shown to be definitely associated
with significant mortality and chronic morbidity in several regions in the temperate and
tropical zones. When the disease is coupled with chronic elephantiasis, the burden of
the disease is substantially exacerbated by the associated social stigma. Therefore,
early identification and block transmission of the disease may have great impact not
only on the treatment of infected individuals but also on the reduction of the disease

burdens in certain communities.

Korea had been endemic for lymphatic filariasis more than 1, 000 years long.
However, scientific investigation and control program against the lymphatic filariasis
had been launched on the early 20" century. Scientific identification of lymphatic
filariasis including elephantiasis was conducted in 1927 for the first time in Korea.
During the 1960s, the tropical disease research center of Seoul National University had
detected and treated lymphatic filariasis patients in Jeju-do, where the disease had been
most prevalent in Korea. They also identified the vector host for filariasis in Jeju-do.
National Institute of Health (NIH), as an execute center for elimination of the lymphatic
filariasis in inland area in Yeongju-si, Gyeongsangbuk-do, concentrated their efforts on
the management of this ancient disease. This systematic and intensive eliminating

program for lymphatic filariasis brought to decline the infection rate in this country.



Block transmission of the microfilaria was achieved in the mid-1980s in
Gyeongsangbuk-do. In addition, affected patients in Jeju-do had been greatly reduced
by end of the 1980s. There had been no authentic case when we performed an
epidemiological survey in 2005 as one more surveillance. However, during the
mid-1980s, southwestern costal and remote islands areas of Jeollanam-do such as
Sinan-gun and Wando-gun were newly found to be moderately endemic for lymphatic
filariasis. These patients were treated with diethylcarbamazine combined with
ivermectin, and transmission ability was interrupted by surveillance survey during the
early-2000s.

Over the past several decades from 1950-2000, we concentrated our efforts on the
detection, treatment and follow-up of the lymphatic filariasis patients in highly
epidemic areas in Korea. Mass chemotherapy with diethylcarbamazine to microfilaria
positive persons and case detection by active intervention and selective treatment not
only made them free from microfilaremia but also significantly reduced the
microfilarial density in affected patients in the local communities. This resulted in the
loss of propagation ability, and undergoes natural cure in Korea, which had been
thought to be the most important factors for the elimination of the lymphatic filariasis.
Furthermore, improved residential life style of local people is believed to contribute to

have decreased the opportunities for residents to be exposed to vector mosquitoes.

The government, university, and concerned health institutes have continuously
focused on their efforts to eliminate lymphatic filariasis, which results in stop
transmission in Korea. Its occurrence in the human host could not be detected from
2002 to 2006 by surveillance surveys in Gyeongsangbuk-do (594 residents in 8 islands
and 16 villages), Jeollanam-do (5,488 people from 63 islands and 101 villages) and
Jeju-do (3,344 examinee in 4 islands and 20 villages), where the disease had been

prevalent in Korea.



In addition to remarkable economic growth followed by improved personal hygiene
and living standard, all of these efforts contributed to the loss of propagation ability of
the microfilaria, and fade of this mosquito-borne ancient disease in the Republic of

Korea.

Once again, I sincerely appreciate the officers of the Korea National Institute of
Health and local government, Professors who belong to the Korean Society for
Parasitology and the staffs of the Korea Association of Health Promotion for their
active and devoted participation during a long period of time for elimination of

lymphatic filariasis in the Republic of Korea.

Hae-Wol Cho, Ph. D.

Director-General

National Institute of Health

Centers for Disease Control and Prevention
Ministry of Health and Welfare

Republic of Korea
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HISTORICAL REVIEW OF LYMPHATIC FIL/

1. Introduction

Historically, Korea was endemic area for lymphatic filariasis, which had been caused by
the nematode parasite, Brugia malayi, more than 1, 000 years before. Elephantiasis of
the lower extremities was also found in certain localities in Korea. Elephantiasis of the
lower extremities was traditionally called “'Soojongdari (leg dropsy)'* or "Darijeongeung
(king leg)™ In addition, when lymphangitis and lymphadenitis associated with fever and
transient joint swelling, it had been called *Pinaerim (blood down flow)", *Pijeong

(blood disease)™ or ""Gakmomsal (malaise with arthralgia) (Seo, 1978).

Scientific identification of lymphatic filariasis including elephantiasis was conducted in
1927 for the first time in Korea (Yun, 1927). Subsequent epidemiological studies in middle-south
areas of Korean peninsula showed that 2.1-18% of the persons examined were microfilaria
positive cases in their peripheral blood smear (Oh, 1929; Moon, 1939). An intensive study
revealed 12.1% microfilaria positive cases (604/5,001 cases) throughout South Korea (Senoo and
Lincicome, 1951). During the period, the patients had been thought to be infected with
Wuchereria bancrofti and secondarily with Streptococcus spp (Yun, 1927). However, clinical
manifestations of these patients were substantially different from those observed with bancroftian
filariasis. Neither chyluria nor scrotal involvement could be observed even in the cases with
advanced stages. Senoo (1943) indeed identified the microfilaria affected with these patients

were associated with B. malayi, but not with W. bancrofti.

It is not well described and is still curious that when lymphatic filariasis became
prevalent in the Korea. According to the scientific literature (Seo, 1978), it seems likely that, at
least, filariasis was not endemic in this peninsula prior to the Koryo Dynasty (935-1392 AD,
Korea). During the Koryo Dynasty, the import/export transportations and communications
between the Koryo and the Song (960-1279 AD, China) or Yuan Dynasty (1280-1368 AD,
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China), and south-east and middle Asian countries were substantially increased by via sea routes
from central coastal areas of China (e.g., Shanghai) through southwestern islands (the Heuksan
Islands) to Yeongam-gun, Jeollanam-do, Korea. In addition, some castaways arrived from
southern China as well as other southeast Asian countries such as Sri Lanka, Indonesia, the
Philippines and Malaysia where lymphatic filariasis might be endemic. Based on these

descriptions, lymphatic filariasis is thought to be an imported disease in Korea.

Japanese scientists (Fujimori, 1924; Murakami, 1925) reported a presence of
elephantiasis in Korea for the first time. Yun (1927) subsequently demonstrated a filarial worm
in a sectioned left inguinal lymph node at autopsy of an elephantiasis patient who had been born
in Chungcheongnam-do (middle part of Korea). Oh (1929) also observed microfilariae in the
peripheral blood of 24 Koreans and described nocturnal periodicity. An epidemiological survey
of 527 elephantiasis cases in Chungcheongnam-do demonstrated that 12 patients were
microfilaria positive in their blood. A series of epidemiological survey in Chungcheongnam-do,
Jeollabuk-do and Jeju-do observed that hydrocele or chyluria were hardly associated with these
patients. It was later found that Korean elephantiasis mainly affected with the lower extremities

and occasionally with the arms but never involved in the external genitalia (Moon, 1940).

Senoo (1943) recognized that the microfilariae found in southern Korea to be identified
as Microfilaria malayi. Nelson et al. (1946) also reported the occurrence of Wuchereria malayi in
8.5% of 570 Korean prisoners of the World War 1l. Senoo and Lincicome (1951) reported the
distribution of brugian filariasis in Korea by examining 5,001 patients representing 25 villages
from South Korea. They found that 604 of the patients were microfilariae positive in their
peripheral blood, all of the causative agent has been identified as W. malayi. Their
epidemiological survey concluded that the highest incidence of W. malayi had occurred in
Jeju-do, the next in the southwestern areas, and the lowest in the southeastern areas of the Korean
peninsula. The mosquito vectors responsible for the transmission of lymphatic filariasis,

however, could not be identified by this time.



HISTORICAL REVIEW OF LYMPHATIC FILARIASIS IN KOREA

2. Launching of epidemiological survey and
control strategies against lymphatic filariasis in
Korea during the post-Korean War to the late 1970s

An epidemiological survey for endemic filariasis conducted in the 1950s demonstrated 9.2%
of positive rate (19/206 cases) (Paik et al., 1957) in Chungcheongnam-do. Subsequent
surveys reported that 11.4%(26/229 schoolchildren) and 22.2% (79/356 inhabitants) (Lee et
al., 1961, 1964). Night blood specimens collected from 2,139 inhabitants who resided in 15
villages in Jeju-do showed 8.6% of microfilaria positive rate (Seo et al., 1965). It was later
found that filariasis distributed throughout the southem Korea except Gyeonggi-do and
Gyeongsangnam-do. A total of 601 cases out of 30,534 persons examined (2.0%) were found
to be infected with B. malayi. They reported that there were three major endemic foci of
brugian filariasis in Korea, including the northeastem part (inland) of Gyeongsangbuk-do, the
westem coastal areas of Jeollanam-do and Jeju-do. Jeju-do was found to be highly endemic,

while other two localities were found to be moderate to low endemic.

Several investigators thereafter plotted out endemic areas in Namwon-myeon and
Pyosun- myeon which were the most highly endemic areas in Namjeju-gun, Jeju-do (data not
shown). In these areas, mass chemotherapy with diethylcarbamazine had been extensively
conducted during 1968 and 1973. In the inland of the northeastern areas of Gyeongsangbuk-do,
the prevalence of lymphatic filariasis was reported to be in the range of 3.1 to 13.4% (Hwang et
al., 1965; Seo et al., 1968; Kim etal., 1971,1977; Soh et al., 1974). In the endemic areas of
Yeongju-gun, Gyeongsangbuk-do (one of these inland areas), a mass and selective treatment with
diethylcarbamazine was carried out to B. malayi microfilaria positives (Soh et al., 1977). In
contrast, the western coastal and plain areas were found to be relatively low endemic; 1.5% at

Daedeok-gun, Chungcheongnam-do, and 2.0% in Jindo-gun of Jeollanam-do (Table 1).

O
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Chemotherapy of the lymphatic filariasis conducted in Jeju-do during the 1960s and the
early 1970s. The conventional dosage of diethylcarbamazine had been applied in the initial stage
of the control program (Seo et al., 1973). Unfortunately however, many of the treated cases had
severe side reactions with febrile attacks for the first several days of the drug administration and
this had seriously hampered further implementation of the filariasis control programs. This
problem had been overcome after introduction of low dosages daily or with a gradual increase of
daily dosages after several days of initial administration, totaling 36 mg/kg in a full course during
the early 1970s. In Yeongju area of Gyeongsangbuk-do, microfilaria positives were medicated

with diethylcarbamazine 1 mg/kg of body wt, daily for 36 days (Soh et al., 1977).

According to Lee (1978), there were 9 genera of mosquitoes such as Anopheles, Culex,
Aedes, Armigeres, Mansonia, Heizmannia, Tripteroides, Culiseta and Tozorhynchites in Korea.
Aedes togoi was recognized as the vector mosquito of B. malayi in Jeju-do, Korea (Lee et al.,
1964; Kim et al., 1973). In addition, An. sinensis was also found to be the vector mosquito
responsible for transmission of B. malayi in inland areas (Kim et al., 1974, 1977). In

experimental infection, both Ae. togoi and An. sinensis were highly susceptible to B. malayi.
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3. Control of lymphatic filariasis in Korea since the
1980s

Jeju-do had long been known as the highest endemic area of lymphatic filariasis in Korea with
the highest microfilaremiae 19.5%in Taeheung-ri, Namjeju-gun until the 1970s. The
microfilarial density was 3.63/ul blood (Seo et al., 1965). The prevalence of filariasis decreased
to a significantly low level of 0.5%following mass and selective treatments conducted since
1968 (Kim, 1994). A survey done in 1988 in four villages of Jeju-do that were formery well
known endemic areas observed that microfilaremia among the inhabitants was 0.3%out of a total
of 357 persons (Paik et al., 1988). On the other hands, in the eastem inland area
(Gyeongsangbuk-do), the moderate endemicity of lymphatic filariasis during the eary 1970s was
considered to be almost eliminated in the 1980s with selective treatments. The average
microfilariae positive rate of this area in the late 1960s and early 1970s were 3.1% and 8.1%
respectively. Long term evaluation surveys with two 7 year intervals conducted in the 7 sample
villages have revealed that the microfilariae rates decreased from 12.4% in 1973 to 2.2% in
1980 and 0% in 1987 (Kim, 1994).

The transmission of the filariasis in the formerly known endemic areas in Korea had
been thought to be almost ceased around the middle of the 1980s (Kim et al., 1980, 1994; Lee et
al., 1985, 1987). However, in a series of extended investigation conducted in the 1980s, groups
of islands including Daeheuksan-do of Heuksan-myeon, located in the southwestern part of the
Korean peninsula were belatedly found to be moderately endemic with B. malayi filariasis (Lee
etal., 1986, 1987, 1988, 1989, 1992, 1995). Surveys in these areas demonstrated relatively high
microfilaria rate among inhabitants with 11.2% on the average out of a total of 2,159 persons
examined by 1204/ of nightblood in the 29 villages of the 15 small islands from 1985 to 1988
(Lee etal., 1986, 1987, 1988). All of the islands surveyed were found to be endemic and the
microfilaria rates ranged from 2.2% to 22.4% by island. The positive cases were found in all age
groups, being increased gradually in older age groups. Microfilarial density of the positive cases

was relatively low. The average microfilaria count for 198 positive cases was 33.4 per 120 pl of
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night blood. In Wando-gun, Jindo-gun, and Yeosu-si of Jeollanam-do in the southern areas, the
microfilaria rate was 2.5% with a moderate density in 1990 to 1992 (Lee et al., 1992). In
Yeongju area, the microfilaria positives found on the islands in Sinan-gun were treated with
diethylcarbamazine with the low dosage schedule from 1986 to 1992, and these treatments

reduced microfilaria rate in this area from 12.3% to 1.4% in 2000 (Chai et al., 2003).

Most recently, we performed a large scale antibody test in 3,049 school children aged
10-13, in areas where B. malayi had been prevalent, using BRUGIArapidT'VI (MBDr, Malaysian
Bio-Diagnostics Research), and found that no case was positive. This data may reflect the
transmission of filariasis in the Republic of Korea probably has already terminated. Mass and
selective chemotherapy with diethylcarbamazine conducted on and off by area since the 1960s,
and remarkable economic growth followed by improved living standards, improvement of
housing conditions, and elevated life-style of inhabitants seem to have contributed to the

disappearance of this mosquito-borne disease in the Republic of Korea.

The important factors that contributed to block the transmission of lymphatic filariasis in
inland Korea might include selective chemotherapy with diethylcarbamazine, as well as
improvement of the quality of life including housing (Kim et al., 1980; Lee et al., 1987). The
situation was similar in remote islands. In addition, changes of the out-door environment ,
improvement of personal sanitation and decrease in the number of residents in remote areas in
these islands may have contributed to block the transmission of filariasis in the Republic of

Korea.
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4. Vector mosquitoes of lymphatic filariasis in Korea

With regard to B. malayi, which had been endemic in Korea, two species of the

mosquitoes, Ae. togoi and An. sinensis had been served as the main vector.

In Jeju-do, Ae. togoi caught in 4 local villages were found to be infected with B. malayi
third-stage larva, which is an infective to human (Lee et al., 1964). Subsequently, a lot of studies
have demonstrated that Ae. togoi served as the main vector for lymphatic filariasis in the Republic
of Korea (Chun, 1968; Lee et al., 1989). The infection rate of the mosquitoes varied from 0.3%
to 8.8%. The third-stage larva of B. malayi was identified from Ae. togoi mosquitoes caught in
Manje-do (Island), Sinan-gun, by rearing the fed mosquitoes for 10 days. An. sinensis and Ae.
togoi were shown to be highly susceptible to the filarial infection, while Ae. koreicus had poor
susceptibility. It was impossible to infect Culex pipiens (Kim et al., 1971). High susceptibility of
Ae. togoi to B. malayi infection was repeatedly reported in Korea (Seo and Lee, 1973). In a blood
feeding experiment with Ae. togoi mosquitoes caught in Manje-do, Heuksan-myeon, a total of 70
third-stage larvae of B. malayi were obtained in 25 of 313 blood-fed mosquitoes (Lee et al.,
1989).

The vector efficiency of Ae. togoi mosquitoes under natural conditions was found to
become lowered when compared to that of artificially cultivated mosquitoes (Lee, 1969),
however, the mosquitoes could still serve as a vector for B. malayi filariasis. Ae. togoi also
served as a vector for the dog heart worm, Dirofilaria immitis. Its third-stage larva was found in 1

of 9 experimentally infected mosquitoes.

An. sinensis was shown to have high susceptibility, which suggested that this species

would serve as a vector mosquito in inland Korea (Kim et al., 1971). Kim et al. (1973) identified
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128 third stage infective larvae from 14 mosquitoes by examining 4,351 An. sinensis in
Yeongju-gun (Kim et al., 1974, 1977) Ae. togoi is known to be the dominant species in remote
islands of Korea. In Heuksan-do (Island), Ae. togoi was caught by light traps indoors (90.8% of
the total mosquitoes trapped) as well as outdoors (75.7% of the total). Among the mosquitoes
caught in the daytime, resting places, Ae. togoi was the dominant species (78.0%). All these
results indicated that Ae. togoi was the most important vector mosquito that could transmit
filariasis in remote islands in the Republic of Korea (Lee et al., 1986; Lee et al., 1992). An.
sinensis was the main vector species in inland korea where Ae. togoi does not exist (Tables 3 and
4) (Kim et al., 1971, 1973).

Ae. togoi was shown to suck blood from sunset to sunrise; they suck blood from
7:00 - 8:00 pm (30 minutes after sunset) to 05:00 - 06:00 am (30 minutes before sunset), with the
peak period of 10:00 pm - 02:00 am (Ree et al., 1987). These results showed that an occurrence
of microfilariae in the peripheral blood was closely related with the active feeding time of Ae.
togoi, implying that Ae. togoi could play the role of a highly susceptible vector host for lymphatic
filariasis. It was shown that Ae. togoi bite humans more actively indoors than outdoor (1:0.63).
Ae. togoi could mature an initial egg batch without feeding a blood meal. The autogeny rate
among the natural populations was 3.1% at Heuksan-do and Wan-do and 24.8% in Jeju-do in
May (Ree et al., 1988).

The relationship between the periodicity of microfilariae in the peripheral blood and the
blood sucking time of the mosquitoes was analyzed (Lee et al., 1992). The periodicity of
microfilaremia was observed in 6 patients from 9:00 pm to 07:00 am in the next morning by
2-hour intervals, employing 50 pl of the peripheral blood. They showed a typical nocturnal
periodicity (Lee et al., 1988). The lowest microfilaremia was observed from 11:00 am to 3:00
pm. It gradually increased from the evening to mid-night (9:00 pm), and reached a plateau
approximately 01:00 am (1.6 microfilariae/pl). The highest microfilaremia in the patient blood
was observed during 11:00 pm - 05:00 am (1.1-1.4 microfilariae/pl). Human biting mosquitoes
actively sucked the blood from 7:00 pm to sun-rise in the next morning. Their peak human biting

was observed during 01:00 am - 03:00 am. The results demonstrated that the occurrence of
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microfilaremia in the peripheral blood was highly correlated with the time of high activity of

mosquitoes.

5. Pathobiology and clinical manifestations of
lymphatic filariasis in Korea

It has long been suggested that there are three major pathogenetic factors responsible for
pathobiological alterations in lymphatic filariasis; an allergic reaction elicited by metabolites of
the worms, mechanical blockage of lymphatics due to the existence of immature or adult worms,
dead or alive, and fibrosis and blockage of the lymphatics due to secondary microbial infections.
A sudden onset of lymphangitis with pain, urticaria, swelling and regional lymphadenopathy is
considered to be provoked by allergic reactions during the early acute stage of filariasis. This
early allergic reaction is usually accompanied by proliferative and granulomatous changes in the
lymphatic wall and lymph node structures.

Clinical manifestations observed in Korean patients were found to be fairly different
from those of bancroftian type reported in Kyushu, Japan (Moon, 1939, 1940; Ewert et al., 1972).
One of the unique characteristics included that most of elephantiasis patients in Korea did not
reveal microfilaremia in their peripheral blood smear, while Streptococcus haemolyticus was
isolated from erysipeloid skin lesion of the patient. It was later found that when the isolated
streptococci were subcutaneously inoculated into normal adults and the microfilaria positive or
elephantiasis cases, only the latter showed strong local or generalized reactions which resembled
the recurrently found symptoms during the clinical course of lymphatic filariasis (Moon, 1940).
On the other hands, after inoculation of streptococci mixed with the saline extract of Dirofilaria
immitis, very strong reactions were observed even in the normal human skin or subcutaneous
tissues, as well as in the scrotal tissues of experimental rabbits. These data strongly suggested
that frequent episodes of lymphangitis with filarial fever were caused by the parasites, in

association with bacteria such as S. haemolyticus (Moon, 1940). Many investigators, however,
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agreed with the following pathogenetic mechanism that the initial tissue responses are provoked
by the parasites and their metabolic products, but not by supervening secondary bacterial
infections such as S. haemolyticus (Ewert et al., 1972; Beaver et al., 1984). This hypothesis
became more evident, and it might be accepted that in early stages of filariasis, allergic reaction
of the host tissues to the filarial worms and their metabolites are the main factor for the
pathogenesis of lymphangitis, and in later stages mechanical blockage of the lymphatics by the
degenerating parasites causes extension of the lesion and fibrous tissue repair which are

responsible for the development of elephantiasis.

The episodic febrile attacks accompanied by acute lymphadenitis and lymphangitis are
the clinical manifestations characteristic to the early stage of lymphatic filariasis. This allergic
lymphangitis is caused by the introduction of fresh infective larvae. The attacks are usually
recurrent, and known as "Momsal"in filariasis endemic areas including Jeju-do. When
lymphanagitis is associated with febrile attack and transient swelling of the extremities, it is
traditionally called "Pinaerim™ or "Pijong" in these endemic areas. This clinical manifestations,
"Pinaerim™ or "Pi-Momsal" (combines "Momsal" with "Pinaerim™), lasts several days and
recurrently occurs several times in a year. However, the "Bagu”, a small itching erythematous
edema, a term described as an initial skin lesion of lymphatic filariasis in Hachijo-Koshima,
Japan, was hardly recognized in Korean patients. The recurrent febrile attacks, "Momsal"” and the
repeated occurrence of lymphangitis, "Pinaerim", seemed to be important factors that may
consequently result in elephantiasis in some of the infected cases. Enlargement of lymph nodes
was also found in some cases; large in size, not hard, rather rubbery in consistency and movable.
The most commonly affected site is the inguinal lymph nodes. In few cases, hard cord-like
lymphatics and varicose nodes were also observed. No case of lymphangitis of the spermatic
cord or lymph-scrotum, which was commonly seen in bancroftian filariasis, was recognized in
lymphatic filariasis patients in Korea (Seo, 1978). However, two cases of scrotal hypertrophy
were observed in Jeju-do, albeit it was unclear whether these changes might have originated from
a filarial infection (Soh et al., 1966). Clinical signs such as chyluria, haematochyluria or chylous
effusions were not usually observed in Korean patients, but elephantiasis of the extremities,

locally termed as "Soojongdari*, was frequently observed. However, most of cases demonstrated
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relatively mild symptoms, including only slightly enlarged legs and arms with smooth surface.
The episode of recurrent febrile attack, lymphangitis, and elephantiasis are the most important

clinical signs of lymphatic filariasis found in Korea.

To figure out the clinical manifestations of lymphatic filariasis in Korea, field surveys
were conducted in Nonsan and Buyeo, Chungcheongnam-do (Moon, 1939) and Jeju-do (Moon,
1939) during the earlier period between 1939 and 1940. The reports demonstrated that males
showed a higher prevalence than females. In Chungcheongnam-do, out of 161 cases examined,
the proportions of males and females were 85.1% and 14.9%, respectively (Moon, 1939). The
onset age of "Momsal" fever was between 15 and 25 years old, and more than 100 cases were
found in the age between 40 and 60 years. The febrile attack occurred most frequently in October
and the symptoms were exacerbated when external wounds are accompanied. Three type of
elephantoid changes of the skin including dermatosclerosis, being the most common type (68/161
patients), papillomatous type, and sclerodactylic type, with less common ones, could be
classified. The most commonly affected sites were the dorsal side of the foot or the right lower
leg (83/161 cases). In particular, varicose changes of the vein in lower extremities or in the
popliteal fossa (73/161 cases) caused by phlebitis, were frequently observed. The lymph-scrotum or
chyluria was recognized from none of the patients (Moon, 1939). Other investigators (Lee et al.,
1964) observed the clinical manifestations of 15 cases of filarial elephantiasis in Jeju-do; one
involved in the upper extremities, seven in the lower extremities, and seven in both extremities.
They also found a higher prevalence of microfilaremia in females (24.4%) than in males (20.5%),
as well as more elephantiasis cases in females (37 cases) than in males (six cases). Another
epidemiological study in Jeju-do reported a total of 84 elephantiasis cases, four microfilaremia
patients, and two cases of scrotal hypertrophy (Soh et al., 1966). The most predilection site for
elephantiasis was lower extremities (77%), followed by upper extremities (6%). Involvement of
both extremities was found to be 16.7%. Other extensive epidemiological studies were
subsequently carried out to observe clinical aspects of lymphatic filariasis in some villages of the
southeastern area of Jeju-do (Seo, 1975, 1978). These reports showed that most of the patients
(86.6%, 155/179 cases) experienced febrile attacks and 57.7% (101/175 patients) of the patients

suffered from episodic lymphangitis. The rate of elephantiasis cases to the whole population of
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these endemic villages reached approximately 2.0% (Seo, 1975). The clinical symptoms, such as
febrile attacks and lymphangitis, demonstrated a peak frequency distribution at their ages between
10-19 years. In the case of elephantiasis, the peak frequency was observed at the age of 40- 49
years. The onset of febrile attack and lymphangitis started at the age of less than 19 years, while
the onset of elephantiasis was approximately 29 years (Seo, 1975, 1978). In eastern inland of
Gyeongsangbuk-do, where lymphatic filariasis had also been prevalent, four cases of
elephantiasis were reported (Soh et al., 1966); three patients were males and one was female.
They exhibited elephantiasis in their lower extremities, which manifested at their 4™ decades.
Other investigation on lymphatic filariasis in this area described the clinical manifestations 72
filariasis cases; a total of 58 cases (80.5%) revealed various clinical complains, which included
lumbago, limb pain, cold sensation, lymphedema or elephantiasis, fever attack, urticaria, cough,
palpitation, nausea, fatigue, dizziness and asthma, in the decreasing order. However, 14 cases
(19.5%) did not show any clinical presentations (Soh and Kim, 1974). The microfilarial densities
were not correlated with the clinical signs. Elephantiasis of the lower extremities was more

common (82.1%) than that of the upper extremities (17.9%).

The average age of onset, frequency, and duration of filarial febrile attack was observed
8.4 years, 2.7 times a year and 2.2 days, respectively. The fever was usually accompanied by
various signs such as headache, muscle pain, and chill. The attack seems to be initiated by severe
exercise, especially in summer (Seo, 1976). Episodic lymphangitis was also an important clinical
manifestation. Its average onset age, frequency and duration were 7.8 years, 1.7 times in a year
and 1.1 days in an episode, respectively. The lymph nodes, which had been most commonly
affected, were inguinal lymph nodes with painful swelling. This lymphangitis spread into the
adjacent areas as diffuse, reddish streaks centrifugally from the inguinal lymph nodes. The
swelling increased in the leg and dorsal foot with painful erythematous reactions. Elephantiasis
was observed as mild swellings of the leg or arm in its early stage. The swellings gradually
increased in size with repeated febrile attacks of "Momsal" and episodic lymphangitis of
"Pinaerim”. The affected part swelled and subsided repeatedly and the pitting edema was
gradually replaced by the elephantoid skin. Elephantiasis of the lower extremities was almost

three times more common than that of the upper extremities. There were some cases affected in
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both extremities.

Surveys on the clinical observation of lymphatic filariasis in Korea were carried out on
Heuksan-do (islands) comparing with a control group on an island free from the filarial infection
(Yong et al., 1988). They divided these patient groups into two categories of microfilaremia
cases (151 cases) and lymphedema-elephantiasis cases (36 patients). The clinical symptoms
associated with microfilaremia cases included fever, chill, fatigue, headache, dizziness, and
myalgia. Females complained more clinical presentations with a higher mean microfilarial
density (39.1/120 ul) than males (23.4/120 ul), while the microfilarial density was not necessarily
correlated with the clinical manifestations. The most frequently observed clinical manifestations
in these patients were episodic fever attacks or lymphangitis in their extremities (37.7%, 57/151
cases). The elephantiasis cases were composed of 36 patients; five males and 31 females. The
upper extremities were involved in eight patients, the lower extremities were involved in 23
cases, and remaining five cases both upper and lower extremities were involved. The plausible
inducing factors of recurrent lymphangitis of the extremities were found to be injuries (36%) and
fatigue (28%). No particular reasons were noted in the remaining cases (36%). The frequency
and duration of lymphangitis varied according to each patient. Lymphangitis occurred most
frequently in autumn. The mean age of the onset of clinical symptoms including episodic fever
attacks or lymphangitis was 26.4 years, and that of lymphedema or elephantiasis was 35.4 years.

There was an interval of nine years between the onsets of these symptoms.

The first authentic case of lymphatic filariasis was found at autopsied materials of a
Korea resident in Kyoto, Japan, who was born in Buyeo-gun, Chungcheongnam-do and had lived
there until emigration to Kyoto (Yun, 1927). The patient visited Kyoto University-Hospital
complaining of swollen legs and enlargement of both inguinal nodes since several years earlier.
The history of the patient revealed that he incidentally recognized swelling of the left inguinal
node about eight years before. This swelling became gradually enlarged up to the hen's egg size.
lower extremities were also enlarged with fever attack. Those symptoms subsided within about
one month, while several minor attacks of these symptoms recurred 5-6 times a year, particularly

in autumn. Approximately 8 months before his death, swelling of both legs with varicose veins
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and enlarged inguinal lymph nodes at both sides were noticed. The blood smear specimens
revealed no microfilaria. The histopathological findings showed lymphangiectasis, thickening of
the lymphatic walls, disappearance of adipose tissues, and atrophic changes of the lymph follicles
in hilar, mesenteric, and retroperitoneal lymph nodes. In another study (Seo, 1975),
histopathological characteristics of the lymphatic filariasis were analyzed in nine patients resided
in Jeju-do using lymph node biopsy specimens. The histopathological findings could be grouped
into two patterns. One was composed of chronic hyperplastic lymphadenitis and chronic
exudative inflammatory processes. Hyperplasia of germinal centers was most prominently
observed which was characterized by capsular thickening, fibrosis, and infiltration of
lymphocytes. The lymphoid follicles were distorted. The lymphatic ducts were dilated and
thickened. The medullary sinuses and hilar lymphatics were rather obliterated. The vascular wall
was thickened due to a proliferation of endothelial cells. Although histiocytic sequestrations were
recognized in some focal areas, necrotic lesions were hard to observe. In one case, fragments of
an adult male worm were found in the necrotic center of the granulomatous lesion. The parasite
was completely surrounded by fibrosis and hyalinization of the infected node, and infiltrated with
a group of plasma cells. The other exudative type was characterized by diffuse sinusoidal
dilatation and infiltration of inflammatory cells, principally consisted with lymphocytes, plasma
cells, histiocytes, and occasional eosinophils. In some cases, typical angiomatous transformation

of the sinusoids was found. Lymphostasis was also noticed in the medulla and hilum.
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6. Chemotherapy and control of lymphatic filariasis in
Korea

Brugia malayi, a filarial nematode causing lymphatic filariasis, had been endemic in

southem parts and remote islands of Korea for a long period of time; especially Jeju-do
and Yeongju-gun in Gyeongsangbuk-do were highly endemic areas (Kimetal., 1971; Seo,
1978). The positive rate of microfilaremia in Jeju-do was approximately 20%in the 1960s
(Lee, 1961; Lee etal., 1964; Seo et al., 1965, 1968). However, it drastically decreased to
below 1%in the mid-1980s due to an extensive control program (Kim et al., 1973; Lee et
al., 1985; Lee et al., 1986). The microfilaria positive rate in Yeongju-gun also decreased
from 8.1%in the 1970s to 2.2%in the early 1980s (Kim et al., 1977, 1980). In 1985, there
were no authentic cases of lymphatic filariasis patient among 328 randomly selected
persons in Yeongju-gun, which suggested that the transmission of filariasis was blocked

and the infection has almost been ceased in this area (Kim, 1985; Lee et al., 1987).

The effective control of filariasis in the Republic of Korea was accomplished mainly by
an effective medication followed by intensive surveillance, elevation of residing environmental
conditions and life qualities, and control of mosquitoes. Diethylcarbamazine is a highly effective
drug against lymphatic filariasis; however, severe untoward reactions occur. To minimize the
untoward effects of diethylcarbamazine, an alternative chemotherapeutic regimen was
recommended (Seo and Lee, 1973); decreasing the total dosage to 37.5 mg/kg and a gradual
increase of the dosage from 0.5 mg/kg to 6 mg/kg (a low dosage schedule). The conventional
regimen of diethylcarbamazine is 72 mg/kg in a total dose by treating 6 mg/kg/day for 6 days and
several repeated medications for 1-2 months. In addition, alternative regimen, low dose

medication (5 mg/kg/day for 6 days) was also found to be effective
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in Jeju-do. In addition to the therapeutic efficacy of diethylcarbamazine, reduction of microfilaria

count in the medicated population is essential to reduce the infection rate in endemic regions.

Several consecutive surveys were conducted on filariasis of the residents in Sinan-gun
and Jindo-gun (County), Jeollanam-do (Province), southern parts of Korea, during 1986-1990 (Lee
etal., 1987, 1988, 1989, 1992). In these surveys, 212 of 2,574 subjects (8.2%) were found to be
positive with the microfilaria of B. malayi. One of the important findings was that microfilaremia
was observed in three children aged under 10 years, which suggested that filariasis was locally
transmitted in those days in these areas although the transmission rate was seemed to be fairly low
(Lee et al., 1986, 1987, 1988, 1989, 1992; Yong et al., 1988). However, a recent survey
demonstrated that microfilaremia was observed only in 6 of 380 cases (1.6%) in 2000 (Chai et al.,
2003) and 2 of 1,393 cases (0.2%) in 2002 (Lee et al., unpublished data) in older ages over 60s
with low microfilarial densities of 1-2 per 120 pl peripheral blood. These results strongly
suggested that the possibilities of filariasis transmission became negligible in these areas. In
Jindo-gun, the positive rate was 1.7% (5/296 cases) (Lee et al., 1992) and 0% (0/631 cases) in
2002. Of the 4 positive cases in the previous examination, 3 were re-examined and none was

found to be positive for microfilariae.

During 1986-1992, microfilaria positive cases in Sinan-gun and Wando-gun were treated
with diethylcarbamazine with the low dosage schedule as recommended by Soh et al. (1977). A
total of 36 mg/kg of diethylcarbamazine was used administering 1 mg/kg body weight. daily for
36 days. Prior to the treatment, the microfilaremia positive rate was 8.2% (212/2,574 cases) in 11
islands of Sinan-gun with an average microfilarial density of 31.8 per 120 pl blood. After the
treatment, 142 of 212 positive cases, having the average microfilarial density of 29.6 (n = 142),
were followed-up. Among 142 cases, 110 (77.5%) revealed no microfilaria and the average
microfilaria count in the remaining 32 patients dropped from 29.6 to 17.9. In Bogil-do
(Wando-gun), three of four positive persons turned out to be negative after treatment. In two
islands of Jindo-gun, all of these three followed-up cases later than 2 years of post-treatment were
found to be free of microfilaria. Among 142 re-examined persons in Sinan-gun, the negative

conversion rate within 5 months of treatment was 17.6%; the rate in 1 year was 24.7% and that in
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2 years was 34.5%. Two positive cases in 1986 (Lee et al., 1986) were also found to be positive
in 2000 (Chai et al., 2003). A total of six persons including the above two persons were treated
with a single dose of albendazole (400 mg) and ivermectin (150 pg/kg), which resulted in

successful treatment (Chai et al., 2003).

Against 43 microfilaremia cases, diethylcarbamazine was administered as a standard
course and their night blood was examined 3 months after the medication. Prior to the follow-up
blood examination, 1 pill of diethylcarbamazine was administered again, and blood examination
was done after 30 minutes. The negative conversion rate 3 months after the initial treatment was
32.6% (14/43) and the rest of the patients (67.4%, 29/43) remained with microfilaria positive in
their blood smear. The average microfilarial density of 29 positive people was 10.9, and the
microfilarial reduction rate was 74.5%. After treatment with 1 pill of diethylcarbamazine, the
average microfilarial density was 9.2 and the reduction rate was 83.6%. Four patients showed a
positive conversion after the treatment and 7 cases showed a negative conversion after the
treatment. However, there was no significant difference between the pre- and post-treatment data
when 1 pill of diethylcarbamazine was administered. The results shown here suggest that low
levels of transmission occurred continuously on the islands around Heuksan-do as a newly found
endemic area in the 1980s. However, even in this area, filariasis seems to have been nearly
eradicated by active case finding and medication, long-term natural extinction, and improvement

of environmental conditions.

In 2006, a seroepidemiological survey was conducted by NIH team for 3,049 school
children aged 10-13, in areas where B. malayi filariasis had been prevalent. None of them was found
to be positive with anti-B. malayi antibody. This result may further reflect that the transmission of
filariasis in the Republic of Korea probably has been terminated. Finally, remarkable growth in
economic status which brought improved environment and personal hygiene, and elevated life-style

of inhabitants contributed to the fading of this mosquito-borne disease in the Republic of Korea.
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EPIDEMIOLOGY OF LYMPHATIC FILARIA

1. Introduction

Lymphatic filariasis in Korea had been solely caused by B. malayi (Seo, 1978). The first
authentic case was found to be infected with an inguinal lymph node (Yun, 1927).
Thenceforward, epidemiological studies in Jeju-do, Jeollanam-do and Gyeongsangbuk-do
demonstrated that these areas were main foci for lymphatic filariasis in Korea (Oh, 1929;
Moon, 1939; Lee etal., 1961, 1964; Kim et al., 1971, 1973, 1977; Seo, 1978).

During the early 1970s, mass chemotherapy was implemented in several endemic foci
with satisfactory results. In Yeongju-si, one of the main foci in Gyeongsangbuk-do, a remarkable
decrease of the prevalence was achieved, which resulted in complete disappearance during these
periods (Lee et al., 1987). On the other hands, western remote islands such as Heuksan-do, were
found as new endemic foci of lymphatic filariasis during the 1980s (Lee et al., 1986). A recent
epidemiological study, however, revealed that this area is now also free of lymphatic filariasis

(Chai et al., 2003). Resurgence of lymphatic filariasis is hardly expected in Korea.

The episodic febrile attacks with an acute lymphadenitis and lymphangitis are
characteristic to early stage lymphatic filariasis in Korea. This allergic lymphangitis is caused by
the newly infected larvae, which was traditionally called "Momsal" in Jeju-do. When
lymphangitis is associated with febrile attack and transient swelling of the extremities, it had been
called "Pinaerim™ or "Pijong. This kind of clinical manifestations lasted several days and
recurrently occurred several times in a year. The recurrent febrile attacks, "Momsal™ and the
repeated lymphangitis, "Pinaerim", might be important factors that lead elephantiasis in Korea.
The most commonly affected site is the inguinal lymph nodes. No case involving scrotal region
was observed in Korea (Seo, 1978). The clinical signs such as chyluria, haematochyluria or
chylous effusions were not observed in Korean patients. Instead, elephantiasis of the extremities,
locally termed as "Soojongdari*, was frequently observed. However, most of cases demonstrated
relatively mild symptoms, including only slightly enlarged legs and arms with smooth surface.
The episode of recurrent febrile attack, lymphangitis, and elephantiasis are the most prominent

clinical signs of lymphatic filariasis found in Korea.
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2. Parasites (Brugia malayi), vectors, reservoirs, and
life cycle

The adult worms are minute and thread-like in shape, and harbored a smooth cuticula. The
parasites thrive in lymphatic vessels. Mature females and males vary in length from 43 to
55mm and from 13 to 23mm, and in width ranged from 130 to 170 um and from 70 to
80um, respectively. The microfilariae are crowded together in coiled masses within the
uterus of the mature female worm. These larvae are expelled from the adult females and

move into the visceral and the peripheral blood.

The microfilaria of B. malayi is different from that of other species. The most distinctive
morphological character of the B. malayi microfilaria is the presence of two discrete nuclei in the top of
the tail part. The microfilariae exhibited typical nocturnal periodicity in the patients' peripheral blood.
When the mosquitoes take blood meal, the microfilaria transmit to the vector host, and mature into 3rd
stage larva. This infective-form larva lives in the salivary gland of the mosquitoes. Human infection
results from introduction of the infective larvae into the puncture wound when an infected mosquito takes
blood meal. The larvae invade the lymphatic vessel and begin to mature. Approximately 10 months after

infection of the 3rd stage larvae, the parasites fully mature to adults and continue to produce larvae.

Filariasis malayi had been prevalent on Jeju-do, remote islands in southern parts of
Korean peninsula, and Gyeongsangbuk-do of inland area. The mosquito vectors mainly involved
in the transmission of B. malayi in Korea is Ae. togoi and An. sinensis. Ae. togoi played major
role as vector in the formerly endemic area on Jeju-do and on the inlands. While An. sinensis
played vector role in the inland area. None of the animals were reported to the reservoir host of B.
malayi in Korea. In experimental infection, the parasite can be matured into adults in cats and
gerbils. Life cycle of B. malayi, Yeongju strain of inland Korea had been maintained for many

years here in NIH using Ae. togoi as vector and gerbil (Meriones unguiculatus) as definitive host.
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Ae. togoi was found to suck blood during night-time, from sunset to sunrise; they suck
blood actively from 10:00 pm to 04:00 am (peak time; 01:00 am - 03:00 am). The number of
mosquitoes caught indoors was 60.7 and that outdoors was 50.3. Ae. togoi may bite humans
more actively indoors during midnight. These data demonstrated that an occurrence of
microfilaria in the peripheral blood was closely related to the active feeding time of Ae. togoi, and
further suggested that Ae. togoi could play the role of a highly susceptible vector for B. malayi

filariasis in Korea.

In inland Yeongju area in 1970s, An. sinensis was proven to be the vector of B. malayi
by finding the natural infection with infective 3rd stage larvae of B. malayi through an
investigation conducted in 1973 (Kim, 1974, 1977). An. sinensis was one of the predominant
species in the mosquito population density in the inland area. Quite a variation was seen in the
population density of adult mosquitoes by species, depending on the village areas. The most
predominant species was An. sinensis which accounted for 69.5% of the total number of
mosquitoes collected. Culex pipiens pallens was next at 15.7% followed by Aedes vexans 7.7%,
Culex tritaeniorhynchus 3.4%, Anopheles yatsushiroensis 2.0%, Anopheles sineroides 1.5%,
Culex bitaeniorhynchus 0.1%, and Culex orientalis 0.1% . The population density of An. sinensis
tended to increase more in the village located in hilly areas than those in open areas (Kim et al.,
1977).

The prevalence of mature larvae of B. malayi in An. sinensis in the inland area seemed
to be very low (Table 3). Such a result was contrasted sharply with the finding that An. sinensis
was highly susceptible to B. malayi in artificial infection. The cause of such a low infective rate
might be the aspects of zoophilic biting preference of An. sinensis, existence of animals such as
cattle which were favored over humans for biting by the species, and the environment, and
gradual improvement and changes in living habits of inhabitants which affect the transmission of
the parasite. Thatis, An. sinensis prefers animal bait to human, and most were found in abundant
numbers feeding or resting in cow sheds or in pig stiles. Only a few were biting man. A relatively
high number of An. sinensis or Ae. vexans was caught in indoors collection. This was because the

cow sheds were located so close to the house structure that some of the mosquitoes used to fly
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into the kitchen, living room or veranda and rest there after feeding on the cattle.

In considering the susceptibility of mosquitoes to B. malayi infection, Ae. togoi, a known
vector of B. malayi on Jeju-do, was also susceptible to the parasite of Yeongju strain. However,
better recovery of the infective of 3rd stage larvae was seen in An. sinensis at dissection than in
Ae. togoi. This was perhaps because An. sinensis was more susceptible than Ae. togo to B. malayi
of this area, although such a fact could be the result of the difference in the average amount of
blood meal in different mosquito species. Cx. pipiens pallens is thought not to be related to the
transmission of B. malayi, though this species shows the most active biting on human bait. An.
sinensis was considered to be the vector most responsible in the transmission of B. malayi in this
area from its predominance in the relative population density and its greater susceptibility to the

parasite infection (Kim et al., 1977).

Considering the mosquito season and period An. sinensis prevails, the transmission of B.
malayi in inland Korea could have occurred for approximately four months a year from June to
September with a peak in the warmer months. The rest of the cooler months function as a natural

barrier against transmission of the infection.
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3. Epidemiological characteristics of human infection

During the early period between the 1920s and 1940s, several investigators have observed
the clinical and epidemiological characteristics of lymphatic filariasis in Korea (Yun, 1927;
Oh, 1929; Moon, 1939). The first wide survey was conducted in the 1950s, in which 5,001
night blood smears in 25 randomly selected villages in Jeju-do were analyzed (Senoo et al.,
1951). The result showed that 12.1%(604/5,001 cases) of the samples were positive for
microfilaria of B. malayi. An epidemiological study subsequently demonstrated 9.2% of
positive rate (19/206 cases) (Paik et al., 1957), 11.4%(26/229 schoolchildren), 22.2%
(79/356 inhabitants) (Lee etal., 1961, 1964) and 8.6%(184/2,139 inhabitants) (Seo et al.,
1965). These collective data suggested strongly that there were three major endemic foci
for lymphatic filariasis in Korea, such as northeastem part (inland) of Gyeongsangbuk-do,
the westem coastal areas of Jeollanam-do and Jeju-do. Jeju-do was found to be highly

endemic, while two others were found to be moderate to low endemic.

A large-scale based field surveys were carried out in 1965 and 1968 to figure out the
nationwide distribution of filariasis. In these series of surveys, they examined the presence of
microfilaria in the peripheral blood smear specimens from newly conscripted soldiers from over
the country and of local residents (Seo et al., 1965, 1968). A total of 24,816 specimens were
microscopically examined. It was found that 0.63% (155/24, 816 cases) were observed to have
microfilaria in the blood smears. The highest positive rate was recognized in draftees from
Jeju-do (3.5%) followed by Gyeongsangbuk-do (1.2%). These investigators also examined the
night blood specimens obtained from local residents in Jeju-do (2,308 samples), Gyeongsangbuk
-do (974 cases), and Jeollanam-do (451 cases) (Seo et al., 1968). The microscopic examination
revealed positive rate of 17.6% (407 cases), 3.1% (30 samples), and 4% (18 cases) in Jeju-do,
Gyeongsangbuk-do, and Jeollanam-do, respectively. A nationwide survey done during the 1960s
demonstrated 2.4% (784/32,673 cases) of microfilaria positive rate (Seo et al., 1965, 1968). The
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lymphatic filariasis had been prevalent throughout South Korea except for Gyeonggi-do and

Gyeongsangnam-do until the early 1970s (Seo, 1978).

In 1970s, the distribution of B. malayi filariasis in the inland Korea around Yeongju
seemed to be extended widely, although the prevalence was low on the average based upon the
prevalence rate of microfilaremia by village. Among the village surveyed then, all the villages
had microfilaremia cases, showing 8.1% on the average with the lowest 5.0% by 20l night
blood. In some isolated villages located in pocket areas surrounded by hills, the prevalence rate
of microfilaremia reached moderate level showing 17.9% or 18.0%. The prevalence rate of
microfilaremia among inhabitants would certainly be higher to some extent than the above
figures when a more sensitive method such as millipore concentration technique was applied.
Therefore, it would seem that transmission of the disease occurred more frequently or easily
among the villagers in the narrow closed areas in relation to the bionomics of the vector mosquito
(Kimetal., 1977).

Microfilaria rate by age group revealed an increase by age group, i.e., from 2.6% in 5-9
years to a peak at an average of 18.2% in the over 70s age group. This was considered to be
resulted by a cumulation of cases of microfilaremia by increased chance of exposure of inhabitant
populations to the infection. These results were quite different from those observed in high
endemic areas on Jeju-do where the microfilaria rate in the children's group was almost as high as
in the adult group and the peak was seen in the 29-38 age group (Senoo et al., 1951 ; Kim et al.,
1973). Such results indicated that the transmission of B. malayi infection in the Yeongju area
seemed to be rather slow and more difficult than in the high endemic area on Jeju-do. By sex, the
microfilaria rate was similar in both sexes in the young age groups but after middle age the rate
became higher in male than in female. The peak of microfilaria rate in males was seen in the
40-49 age group. Microfilaria density was relatively low in relation to the low rate of

microfilaremia and increased slightly by age groups.

An. sinensis was confirmed to be the vector of B. malayi infection in the Yeongju area

through the vector search investigation (Kim, 1974; Kim et al., 1977). An. sinensis was a
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predominant species of mosquitoes in this area and highly susceptible to B. malayi infection.
However, the prevalence of natural infection with 3rd stage larvae of B. malayi in An. sinensis
was extremely low, i.e., 0.3% out of 4,403 examined. The average number of larvae in the

positive mosquitoes was 9 (Table 3).

With all the data obtained, such as microfilaria rate and microfilaria density of the
inhabitants, prevalence of elephantiasis, and infective rate of vector mosquitoes, the transmission
in this area seemed to be generally low. However, through interviews with the inhabitants,
elephantiasis had been recognized as occurring in this area since long ago. The introduction of
filariasis to this area was now presumed that it had occurred at least nearly a century ago, based
on comments of the villagers at that time. Some reported having contracted the disease at an
early age; others recalled cases of swollen legs or feet among their parents or ancestors; finally
some reported that such manifestation of the disease as swollen legs or feet, which they call
"Soojongdari” or "' Kaggi", were seen more frequently in the past. From such results, the
endemicity of filariasis in this area probably had a peak of prevalence in the past and then had
shown in general a slow but continuing transmission with retarding tendencies, though it seemed
to be widely prevalent. Such assumptions were also supported by the data of the prevalence rate
of microfilaremia by age group. However, it was noteworthy that the filariasis was persistently
prevalent even to moderate level in certain hilly pocket areas. Man seemed to be the only natural

host of filariasis malayi as carrier in Yeongju area (Kim et al., 1977).

The low endemicity of the filariasis malayi in the 1970s was also understood from the
relatively short period of transmission throughout a single year. The efficient transmission period
for the parasite is approximately 4 months of warm season when the mosquitoes are prevalent and
active in biting. Mosquito population decreases in autumn from a peak in summer and some of
them hibernate in winter. Thus the climatic condition functioned as a natural barrier against the
transmission. People were easily exposed to mosquitoes in summer time, since the farmers
usually returned home from farming at dusk and often had their dinner on veranda or in door
yards of the house enjoying comfortable atmosphere after dark. This time roughly coincides with

time of mosquito emergence; thus there was ample opportunities to be bitten by mosquitoes both
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indoors and outdoors, though mosquito nets and insecticides had widely been used by village

people before going to bed.

In spite of such exposure of the village people to mosquito bite and the abundance of
vector mosquito population, biting preference of the An. sinensis is in principle zoophilic and
only a minor fraction bite man. A tremendously high number of the population were biting cattle
in cow sheds particularly in the warmer month. Many of the households in the villages surveyed
own their own cattle. It was peculiar at that time that cow sheds were located very close to the
house or were even connected to the house structure. Such close existence of man and cattle
during the night from the time of mosquito emergence in the evening helped vector mosquitoes to
distinguish their favorite animal baits more easily, being attracted by cow sheds and animals. This
long standing habits of raising cattle in the villages seemed to result in a reduction of risk from
infection as the cattle became a kind of decoy. This was in spite of the fact that the conditions

were relatively unhygienic (Kim et al., 1977).

During the mid-1980s, the western remote islands such as Heuksan-do (islands) of
Sinan-gun, Jeollanam-do were found to be endemic foci in Korea (Lee et al., 1986). A large scale
epidemiological survey in these areas demonstrated moderate endemicity of B. malayi with
clinical elephantiasis cases (Lee et al., 1988, 1989; Yong et al., 1988). Surveys in these areas
revealed moderate microfilaria rate among inhabitants (10.6%) out of a total of 1,862 persons
examined in the 21 villages of the 11 small islands from 1985 to 1987 (Lee et al., 1986, 1988).
The people resided in these islands were found to be lightly to moderately infected with the
parasite (range: 4.0 - 22.4%). The positive cases were found in all age groups, but showed
increasing tendency according to their ages with the peak at 17.3% in the 40-49 year age group.

It was noteworthy that microfilaremia was observed in three children aged under 10 years, which
suggested that filariasis was locally transmitted in the these days in this area. However,
microfilarial density of the positive cases was relatively low. The average microfilaria count for
198 positives was 33.4/120 pl night blood. A recent epidemiological survey in these areas
showed six microfilariae positive cases (1.6%), all of them were females aged 57-72 years, and

from only two villages of the Daeheuksan-do (Chai et al., 2003).
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In 2005, NIH team carried out a large scale anti-B. malayi antibody test for 3,049
school children aged 10-13, in areas where lymphatic filariasis had been prevalent, using
commercially available BRUGIArapid™ (MBDr). There was no case that showed positive
reaction. Mass and selective chemotherapy with diethylcarbamazine conducted in the latter half
of the part century, as well as remarkable economic growth followed by improved living
standards and elevated life-style of inhabitants contributed to the elimination of lymphatic

filariasis in the Republic of Korea.

In conclusion, there had been four endemic foci of lymphatic filariasis in Korea including
Jeju-do, eastern inland of Gyeongsangbuk-do, costal areas and inlands of Jeollanam-do, and western
remote islands of Jeollanam-do during the 1960s. The south-western remote islands including
Daeheuksan-do(islands) remained to be the only areas where malayan filariasis did exist by 2000.
However, all of these microfilaria positives were aged persons (57-72 years) with quite low
microfilarial densities. In 2005, NIH team performed seroprevalence survey for 3,049 school
children aged 10-13, where lymphatic filariasis had been prevalent and found no positive case.
This result indicated that the transmission of filariasis in the Republic of Korea was terminated

sometime in the past.
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4. Clinical and pathobiological characteristics

The first authentic Korean case of lymphatic filariasis was found at autopsied materials
of inguinal lymphs of a man, who was bom in Buyeo-gun, Chungcheongnam-do (Yun,
1927). The patient visited Kyoto University-Hospital with the chief complaints of
swollen legs and enlargement of both inguinal nodes, which had developed several years

earlier.

Yun (1927) had experienced incidentally recognized swelling of the left inguinal node
during the past 8 years. This swelling became gradually enlarged up to the hen's egg size. lower
extremities were also enlarged with fever attack. The symptoms subsided within approximately
one month, while several minor attacks of these symptoms recurred 5-6 times in a year,
particularly in autumn. Approximately 8 months before he died, swelling of both legs with
varicose veins and engorgement of inguinal lymph nodes at both sides were noticed. His blood
smear revealed no microfilaria. On the histopathological examination, lymphangiectasis,
thickening of the lymphatic walls, disappearance of adipose tissues, and atrophic changes of the

Ilymph follicles in hilar, mesenteric, and retroperitoneal lymph nodes were observed.

The histopathological findings of the Korean patients could be grouped into two patterns
(Seo, 1975). One consisted with chronic hyperplastic lymphadenitis and chronic exudative
inflammatory processes. Hyperplasia of germinal centers was most prominently observed which
was characterized by capsular thickening, fibrosis, infiltration of lymphocytes, and distortion of
the lymphoid follicles. The lymphatic ducts were shown to be dilated and thickened. The
medullary sinuses and hilar lymphatics were obliterated. The vascular wall was thickened due to
a proliferation of endothelial cells. Although histocytic sequestrations were recognized in some
focal areas, necrotic lesions were hard to observe. In one case, fragments of an adult male worm
were found in the necrotic center of the granulomatous lesion. The parasite was completely

surrounded by fibrosis and hyalinization of the infected lymph node, and infiltrated with a group
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of plasma cells. The other exudative type was characterized by diffuse sinusoidal dilatation and
infiltration of inflammatory cells, principally composed of lymphocytes, plasma cells, histiocytes,
and occasionally of eosinophils. Typical angiomatous transformation of the sinusoids was also

noticed. In the medulla and hilum, lymphostasis was also recognized.

Three major pathophysiological factors are known to be profoundly involved in the
clinical manifestations and pathological alterations in lymphatic filariasis. These included an
allergic reaction induced by the parasite metabolites, mechanical blockage of lymphatics
occupied by the parasites and subsequent fibrosis, and blockage of the lymphatics due to
secondary microbial infections. The allergic reactions during the early acute stage of filariasis
caused a sudden lymphangitis with pain, urticaria, swelling and regional lymphadenopathy. This
early allergic reaction is usually accompanied by proliferative and granulomatous changes in the

lymphatic wall and lymph node.

One of the unique clinical manifestations observed in Korean patients was most of
elephantiasis patients did not reveal microfilaremia in their peripheral blood smear, while
Streptococcus haemolyticus was frequently isolated from erysipeloid skin lesion. However, when
the isolated streptococci were subcutaneously inoculated into normal adults and the microfilaria
positive or elephantiasis cases, only the elephantiasis patients showed local or generalized
reactions (Moon, 1940). Therefore, he concluded that frequent episodes of lymphangitis with
febrile attack were mainly caused by the parasites, not by bacteria such as S. haemolyticus (Moon,
1940). Many investigators also insisted that the initial tissue responses are provoked by the
parasite metabolites but not by supervening secondary bacterial infections (Ewert et al., 1972;
Beaver et al., 1984). It was found that allergic reaction of the host tissues against the filarial
worms and their metabolites are the principal factors involved in the pathogenesis of lymphangitis
in its early stage. In later stages, recurrent blockage of the lymphatics by the degenerating
parasites provoked lesional extension and fibrosis in wax and wane pattern, which are responsible

for the elephantiasis.

The episodic febrile attacks with an acute lymphadenitis and lymphangitis are
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characteristic to early stage lymphatic filariasis. This allergic lymphangitis is caused by the
newly infected larvae, which was traditionally called "Momsal™ in Jeju-do, where filariasis was
endemic. When lymphangitis is associated with febrile attack and transient swelling of the
extremities, it had been called "Pinaerim" or "Pijong" in these endemic areas. This kind of
clinical manifestations lasted several days and recurrently occurred several times in a year.
However, the "Bagu", a term described as an initial skin lesion of lymphatic filariasis (a small
itching erythematous edema) in Japan was not observed in Korean patients. The recurrent febrile
attacks, "Momsal™ and the repeated lymphangitis, "Pinaerim", might be important factors that
lead elephantiasis in these cases. Engorgement of lymph nodes, but not hard, rather rubbery in
consistency and movable, was found in some cases. The most commonly affected site is the
inguinal lymph nodes. In addition, hard cord-like lymphatics and varicose nodes were observed
in few cases. No case involving scrotal region was observed in Korea (Seo, 1978). Although two
cases of scrotal hypertrophy were observed in Jeju-do, it was not clear whether these changes
might have been associated with a filarial infection (Soh et al., 1966). In addition, clinical signs
such as chyluria, haematochyluria or chylous effusions were not observed in Korean patients.
Instead, elephantiasis of the extremities, locally termed as "Soojongdari*, was frequently
observed. However, most of cases demonstrated relatively mild symptoms, including only
slightly enlarged legs and arms with smooth surface. The episode of recurrent febrile attack,
lymphangitis, and elephantiasis are the most prominent clinical signs of lymphatic filariasis found

in Korea.

In earlier period during 1939 and 1940, field surveys were conducted in Nonsan and
Buyeo, Chungcheongnam-do (Moon, 1939) and Jeju-do (Moon, 1939) to characterize the clinical
manifestations of lymphatic filariasis in Korea. The reports found that males showed a higher
prevalence than females. In Chungcheongnam-do, the proportions of males and females were
85.1% and 14.9%, respectively, when a total of 161 cases were examined (Moon, 1939). The
"Momsal" fever was shown to start between 15 and 25 years old, and more than 100 cases were
found in the age between 40 and 60 years. The febrile attack occurred most frequently in October
and the symptoms were exacerbated by external injuries. Three type of elephantoid changes of

the skin such as dermatosclerosis, being the most common type (68/161 patients), papillomatous
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lesions, and sclerodactylic type, with less common ones, could be classified. The most

commonly affected sites were the dorsal side of the foot or the right lower leg (83/161 cases).
Particularly, varicose changes of the vein in lower extremities or in the popliteal fossa (73/161
cases), which had been caused by phlebitis, were frequently observed. However, chyluria or
lymph-scrotum was not observed in these patients (Moon, 1939). Other investigators (Lee et al.,
1964) observed the clinical manifestations of 15 cases of filarial elephantiasis in Jeju-do; one
involved in the upper extremities, seven in the lower extremities, and seven in both extremities.
They also found a higher prevalence of microfilaremia in females (24.4%) than in males (20.5%),
as well as more elephantiasis cases in females (37 cases) than in males (6 cases). An
epidemiological study in Jeju-do also reported a total of 84 elephantiasis cases, four
microfilaremia patients, and two cases of scrotal hypertrophy (Soh et al., 1966). The most
predilection site for elephantiasis was lower extremities (77%), followed by upper extremities
(6%). Involvement of both extremities was found to be 16.7%. Subsequent extensive
epidemiological studies were conducted to figure out the clinical aspects of lymphatic filariasis in
some villages of the southeastern area of Jeju-do (Seo, 1975, 1978). These reports showed that
most of the patients (86.6%, 155/179 cases) experienced febrile attacks and 57.7% (101/175
patients) of the patients suffered from episodic lymphangitis. The rate of elephantiasis cases to
the whole population of these endemic villages reached approximately 2.0% (Seo, 1975). The
clinical symptoms, such as febrile attacks and lymphangitis, exhibited a peak frequency of
distribution at their ages, 10-19 years. In the case of elephantiasis, the peak frequency was
observed at the age of 40-49 years. The onset of febrile attack and lymphangitis started at the age
of less than 19 years, while the onset of elephantiasis was approximately 29 years (Seo, 1975,
1978). In eastern inland of Gyeongsangbuk-do, four cases of elephantiasis were reported during
the 1960s (Soh et al., 1966); three patients were males and one was female. These patients
demonstrated elephantiasis in their lower extremities, which manifested at their 4th decades.
Other investigation in this area described the clinical manifestations 72 filariasis cases; a total of
58 cases (80.5%) revealed various clinical complaints including lumbago, limb pain, cold
sensation, lymphedema or elephantiasis, fever attack, urticaria, cough, palpitation, nausea,
fatigue, dizziness and asthma, in the decreasing frequency. However, 14 cases (19.5%) did not
show any clinical presentations (Soh and Kim, 1974). Interestingly, the microfilarial counts were

not correlated with the clinical signs. Elephantiasis was more commonly found in the lower
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extremities (82.1%).

The febrile attacks were shown to be started at 8.4 years old, 2.7 times in a year, and
lasted for 2.2 days in a single attack, respectively. The fever was likely to be associated with
various signs such as headache, muscle pain, and chill. The symptoms were shown to be
worsened by heavy physical exercise, especially in summer (Seo, 1976). Recurrent lymphangitis
was also an important clinical manifestation, which started from 7.8 years old. Its frequency and
duration were 1.7 times in a year and 1.1 days in an attack, respectively. The inguinal lymph
nodes were found to be most frequently involved. The symptoms included painful engorgement
and tenderness. This lymphangitis spread into the adjacent areas as diffuse, reddish streaks
centrifugally from the inguinal lymph nodes. The lymphedema together with painful
erythematous reactions were frequently found in the leg and dorsal foot. Elephantiasis was also
observed with mild swellings of the leg or arm in its early stage. The swellings gradually
increased in size accompanied by recurrent febrile attacks of "Momsal™and episodic lymphangitis
of "Pinaerim™. The affected part swelled and subsided as wax and wane pattern, and the pitting
edema was gradually replaced by the elephantoid skin. Elephantiasis of the lower extremities was
almost three times more common than that of the upper extremities. Occasionally, elephantiasis

of the both extremities was also observed.

Clinicoepidemiological surveys of lymphatic filariasis in Korea were conducted in
Heuksan-do (Yong et al., 1988). They classified the patient groups according to the presence of
microfilaremia (151 cases) and lymphedema-elephantiasis (36 patients). The clinical symptoms
associated with microfilaremia cases were found to be fever, chill, fatigue, headache, dizziness,
and myalgia. Females complained more clinical manifestations with a higher microfilarial
density in the peripheral blood smear (39.1/120 pl) than that of males (23.4/120 pl). However,
microfilarial density was not shown to be necessarily correlated with the clinical presentations.
The most frequently observed clinical manifestations in these patients were recurrent febrile
attacks or lymphangitis in their extremities (37.7%, 57/151 cases). The elephantiasis cases
consisted with patients; five males and 31 females. Eight patients were found to be affected with

the upper extremities, 23 cases were found to be affected in the lower extremities, and remaining
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five cases were found to be affected in both upper and lower extremities. The possible
predisposing factors of recurrent lymphangitis of the extremities were thought to be injuries
(36%) and fatigue (28%). No specific reasons were found in the remaining cases (36%). The
frequency and duration of lymphangitis varied according to the individual patient. Lymphangitis
was shown to be most frequently occurred in autumn. The mean age of the onset of clinical
symptoms including episodic fever attacks or lymphangitis was 26.4 years, and that of
lymphedema or elephantiasis was 35.4 years. Interval between the onsets of these symptoms was

nine years.
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5. Diagnosis, treatment and follow-up surveillance

The diagnosis of lymphatic filariasis included microscopic examination of peripheral blood
specimens, serological tests which are directed to detect specific antibodies/antigens,
ultrasonographic demonstration, and molecular biological examinations. However,
non-specific general abnormality in blood tests gave rise to a clue. The most common
non-specific finding in blood tests from infected individuals is eosinophilia, which may exceed
3,000/ul. The exact frequency of eosinophilia due to filariasis in infected individuals is
difficult to determine partly because other helminth infections often coexist in these people and
partly because eosinophilia seemed to be observed either early in infection or following
therapy. Microscopic hematuria and proteinuria may be present in individuals with renal
system involvement.

The specific laboratory diagnosis of lymphatic filariasis depends either on the
demonstration of circulating microfilaria in the peripheral blood or various stages of the parasite
in biopsied tissue sections. Blood examination for detection of microfilariae should be performed
in all individuals in whom the diagnosis of filariasis is suspected. B. malayi in Korea tends to
show nocturnal periodicity of microfilaria. Therefore, blood should be taken in the night time,
between 10:00 p.m. and 02:00 a.m. because the greatest number of microfilariae can be found in
blood around midnight. The pattern of periodicity can be reversed by changing the patient's
sleep-wake cycle. Various morphological characteristics of the parasite will normally assist in its
identification to the genus and specific level. Concentration techniques, especially those using
the polycarbonate membrane filtration of a ml or more of heparinized blood, can detect the

parasite in those with very low microfilaria counts.

Serological techniques using the indirect fluorescent assay with microfilaria and adult
worm antigens can assist in confirming a clinical suspicion of filaria infection when the parasite is
not demonstrable. The development and application of specific monoclonal antibodies for the
detection of circulating antigens in the enzyme-linked immunosorbent assay will probably

increase the specificity of the assay. In epidemiological studies of lymphatic filariasis, ELISA
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has been used to detect anti-parasite IgG4. ELISA is cheaper, easier to application and less
time-consuming method. In addition, immunoglobulin E (IgE) is thought to play an important
role in protective immunity and pathogenesis of helminth infections. The initial indication that
IgE may correlate with disease pathology for lymphatic filariasis and the demonstration that
patients with tropical pulmonary eosinophilia and elephantiasis had high levels of IgE antibodies.
It is also thought that the ratio of 1gG4 to IgE in particular is important in disease progression
following infection. A modified Th2 response characterized by high 1gG4/IgE seems to be

associated with asymptomatic helminth infections (Atmadja et al., 1995).

Ultrasonography is accepted as a suitable and sensitive diagnostic tool to detect living
adult filaria in the lymphatic ducts. The adult filarial worms can be detected by their typical
movement pattern. The worm nests are stable over time and can be observed at regular intervals
under treatment conditions. Presently available specific DNA probes for filariasis are probably

not as useful for patient diagnosis as they are for epidemiological purposes.

The effective eradication of filariasis in the Republic of Korea was accomplished
principally by a mass chemotherapy followed by intensive surveillance, improvement of
socio-economic conditions and living standard, environmental hygiene through reconstruction of
villages and houses, together with elimination of mosquito vectors (Kim, 1985).
Diethylcarbamazine, a drug of choice for treatment of lymphatic filariasis was used to treat the
patients. The conventional regimen of diethylcarbamazine was 72 mg/kg in total dose by
administering 6 mg/kg/day for 6 days and several repeated medications for 1-2 months. Although
diethylcarbamazine is a highly effective drug against lymphatic filariasis, it also revealed severe
untoward effects. Therefore, an alternative therapeutic regimen was introduced (Seo and Lee,
1973). This low dosage schedule included decreasing the total dosage to 37.5 mg/kg with a
gradual increase of the dosage from 0.5 mg/kg to 6 mg/kg. Another low dose regimen (5
mg/kg/day for 6 days) was also found to be effective in Jeju-do. In addition to the therapeutic
efficacy of diethylcarbamazine, reduction of microfilarial density in the medicated population

was essential to reduce the infection rate in endemic areas.
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The patients in Sinan-gun and Wando-gun were treated by using a low dosage schedule (Soh et
al., 1977). Atotal of 36 mg/kg of diethylcarbamazine was administered (1mg/kg daily for 36
days). Before treatment, the microfilarial rate was 8.4% (213/2, 533 samples) in the 24 villages
on the 12 islands of Sinan-gun with an average microfilarial density (31.7/120 pl of blood).
However, 2-year follow-up examination revealed that 110 patients were found to be free of
microfilaria (77.5%, 110/142 cases). The microfilarial density dropped from 29.6 to 17.9 as well
(n =32). The reduction rate of the total number of microfilaria reached 86.3%. In Bogil-do
(Wando-gun), all of three positive cases turned out to be negative after treatment. In two islands
of Jindo-gun, all of three re-examined persons later than 2 years were found to be free from
microfilaria. Changes in microfilarial positive rate after treatment were also observed. Among
114 re-examined persons in Sinan-gun, the negative conversion rate within 5 months was 21.9%
(25 cases); the rate in 1 year was 76.0% (38/50) and that in 2 years was 86.4% (57/66), including
6 positives of Wando-gun and Jindo-gun. However, two positive cases in 1986 (Lee et al., 1986)

remained to be microfilaremia positive until 2000 (Chai et al., 2003).

Although B. malayi in Korea has nocturnal periodicity, a low-level microfilaremia is still
observed in the daytime (Lee et al., 1988). Therefore, day-time blood smear and
diethylcarbamazine provocation test were compared three months after treatment in order to
evaluate drug efficacy. Without diethylcarbamazine provocation test, the negative conversion
rate was 32.6% (14/43 cases), while 67.4% (29/43 cases) retained microfilaria in their blood in
their day-time blood smear. In the following provocation test, 10 microfilarial negative persons
remained negative and 22 microfilarial positives remained as positive. Four negative cases turned
tout to be positive by the provocation, and seven positives turned negative. The microfilarial
densities in these persons who showed positive conversion were very low (1 to 4
microfilariae/120 ul). No significant difference between the results with and without

diethylcarbamazine provocation test was observed in the post-treatment follow-up evaluation.
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LAUNCHING AND OPERATION OF CONTROL PROGF

1. Status of lymphatic filariasis in Korea since the
1920s to the 1960s

The microfilariae found in the cattle were firstly described in Korea by Yamada et al. (1912)
and Kawamura (1915). They examined the blood specimens of Korean cattle and identified
microfilaria of the Setaria species. Nakagawa (1914) also observed some kinds of microfilaria

in the blood samples of Korean sparrows, but he did not identify the exact species.

Japanese scientists (Fujimori, 1924; Murakami, 1925) reported a presence of
elephantiasis in Korea for the first time. A Korean male visited Murakami laboratory in Kyoto
Imperial University Hospital in Kyoto, Japan with the chief complaint of left lower leg swelling
which had been developed for 8 years. Kondoleon's operation was recommended as a palliative
surgical therapy of elephantiasis. He died approximately one month after the operation. A
post-mortem examination of this patient was carried out by the pathologist. The pathologist found
a male filarial worm in his sectioned left inguinal lymph node, and stated that filaria worm is the
causative agent of elephantiasis in Korea (Yun, 1927). This is the first authentic record of the
presence of adult filaria worm in a sectioned left inguinal lymph node at autopsy of an

elephantiasis patient who was born in Chungcheongnam-do.

Oh (1929) observed microfilariae in the peripheral blood of 24 Koreans and described
nocturnal periodicity. An epidemiological survey of 527 elephantiasis cases in
Chungcheongnam-do showed that 12 patients were confirmed to be infected with microfilaria in
their blood. However, hydrocele or chyluria were not associated with the microfilaremia or
elephantiasis patients in a series of epidemiological survey in Chungcheongnam-do, Jeollabuk-do
and Jeju-do. Later, it was found that Korean elephantiasis mainly affected lower extremities and
occasionally arms, but never involved the external genitalia. This observation was confirmed in

Jeju-do as well as in the mainland (Moon, 1940).
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The first epidemiological and clinical survey of 1,638 cases of elephantiasis in
Chungcheongnam-do was carried in 1930 (Oh, 1929). At his microfilarial survey, only 12 out of
527 cases were found to be microfilaria positive. Therefore, he considered the etiology of
elephantiasis might not to be associated with filariasis but with certain bacterial infections.
Subsequently, Moon (1939) conducted an epidemiological survey on endemic elephantiasis in
Nonsan and Buyeo in Chungcheongnam-do and Namwon myeon in Jeju-do. He analyzed the
clinical symptoms observed from a total of 204 cases, and particularly he observed that there was

no case with hydrocele and/or chyluria.

The microfilariae found in southern Korea were identified as M. malayi Brug at this time

(Senoo, 1943). Nelson et al. (1946) reported that, among 570 samples from Korean prisoners of
the war, W. malayi microfilaremia was found to be 8.5%. Senoo and Lincicome (1951) reported
the distribution of brugian filariasis in Korea by examining a total of 5,001 patients representing
25 villages from South Korea. They found that 604 (12.1%) of the patients were microfilariae
positive in their peripheral blood, all of which have been identified as W. malayi. In addition,
microfilaremia was detected 15.4% in Chungcheongnam-do, 11.2% and 9.3% in Jeollanam and
Jeollabuk-do, and Gyeongsangnam and Gyeongsangbuk-do respectively. These results clearly
demonstrated that, until the 1950s, many filariasis patients existed in southern parts of Korean

peninsula.

2. Nationwide control program of lymphatic filariasis
during the period of the 1960s to the late 1970s

2-1. Epidemiological studies of lymphatic filariasis during the 1960s and
the 1970s

An extensive epidemiological survey on the detection of microfilaremia was carried out

in Korea in 1951 (Senoo and Lincicome, 1951). They have examined a total of 5,001 persons in
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25 villages on the mainland and Jeju-do. Of these, 604 cases were shown to be infected with B.
malayi. The highest incidence of filariasis occurred in Jeju-do, the next highest in the
southwestern area and the lowest in the southeastern area. Thereafter, several independent
investigations focused on the epidemiological points of view including incidence rate were
carried out in Korea (Paik, 1957; Lee, 1961; Hwang et al., 1965; Lee et al., 1964). During this
period, epidemiological investigations also reported that 11.4% - 22.2% of elementary school
children were found to be infected with microfilaria of B. malayi in Jeju-do (Lee, 1961 and 1964).
He surveyed a total of 229 school children and found the 26 were to be infected (Lee, 1961). He
subsequently reported that 14.7% of the examined persons were microfilaria positive in their
blood smears (79/536 cases) (Lee, 1964).

According to Seo et al. (1965, 1968), 784 cases out of 32,673 persons were found to be
infected with B. malayi in Korea. From 1964 to 1967, 30,534 persons were examined for the
presence of microfilaria in their blood smears. A total of 24,816 night blood specimens were
collected from the drafted young man aged 20 - 29 just before being conscript in the army
recruitment camp where they assembled from various localities of the Korea (Seo et al., 1968).
The additional blood smears were also drawn from 2,308 inhabitants in six villages of Jeju-do,
974 inhabitants of Gyeongsangbuk-do, 165 inhabitants of Namhae-gun, Gyeongsangnam-do and
2,287 inhabitants of Jeollanam-do. Among 24,816 draftees from all over the country in the army
recruitment camp, 155 (0.63%) have been proved infected with B. malayi. Microfilaria positive
cases were found to be 0.05% (1/2,102 cases) from Seoul, 2 0.9% (2/1,409 cases) Gangwon-do,
0.3% (8/3,320 cases) from Chungcheongnam-do, 0.1% 2/2,118 persons) from
Chungcheongbuk-do, 1.2% (27/2,287 cases) from Jeollanam-do, 0.4% (9/2,201 cases) from
Jeollabuk-do, 1.4% (69/5,008 cases) from Gyeongsangbuk-do and 3.5% (27/769 cases) from
Jeju-do. A single microfilaria positive case, however, was not found in the draftees from
Gyeonggi-do and Gyeongsangnam-do, when a total of 1,960 and 3,642 persons were subjected to
the studies. Based on these results, Jeju-do was found to be the highest microfilaremia area
(3.5%), followed by Gyeongsangbuk-do (1.4%) and Jeollanam-do (1.2%), in order of frequency.
Among the draftees from Jeju-do, those from Namjeju-gun were found to be 5.4% (19/331 cases).
In addition, 7 (2.3%) out of 309 from Bukjeju-gun, and 1 (0.8%) out of 129 from Jeju-si were
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found to be infected with B. malayi microfilaria. Among the draftees from Gyeongsangbuk-do,
those from Yeoungdeok-gun showed the highest microfilaria positive rate (8.0%), followed by
Bonghwa-gun (5.1%). Besides, those from Yeongju-gun showed 3.8%, Andong-gun 2.9%,
Uljin-gun 1.5%, Gunwi-gun 0.9% and Uiseong-gun 0.4%. positive rates. On the other hands, the
microfilarial positive rates from those in several counties in Jeollanam-do showed 2.9% in
Yeongam-gun, 2.3% in Boseong-gun, 2.1% in Wando-gun, 1.6% in Jangheung-gun, 1.1% in
Haenam-gun, 0.3% in Goheung-gun and 0.4% in Gangjin-gun. In Gangwon-do, 6 (1.0%) out of
599 in Samcheok-gun were found to be infected, 1 out of 20 in Jeonseon-gun, 1 out of 39 in
Wonju-si, 1 out of 52 in Wonseong-gun, 2 out of 262 in Myeongju-gun, and 1 out of 42 in
Chuncheon-si. In Jeollabuk-do, 3 out of 199 in Imsil-gun, 2 out of 122 in Namwon-gun, 2 out of
369 in Gochang-gun, 1 out of 83 in Jangsu-gun and 1 out of 19 in Muju-gun were found to be
infected. In Chungcheongnam-do, 2 out 499 in Daejeon-si, 2 out of 182 in Daedeok-gun, 1 out of
190 in Gongju-gun, 1 out of 195 in Buyeo-gun, 1 out of 340 in Boryeong-gun, and 1 out of 36 in

Asan-gun were found to have microfilariae in their blood specimens.

The age and sex distributions of microfilaria positive cases in Jeju-do were investigated.
There was no distinct relationship between the incidence of positive cases of microfilariae and
age or sex of the cases. However, the highest rate of 24.0% in the 30-39 age group and next of

20.6% in the 50-59 age group were observed.

Another microscopic examination was carried out from the inhabitants in nine different
counties of Gyeongsangbuk-do. Of these, 3.1% (30/974 inhabitants) were found to be infected by B.
malayi. Microfilaria positive cases were detected in the persons from Uljin-gun (4.2%), Bonghwa-
gun (10.5%), Andong-gun (6.3%), Yeoungdeok-gun (3.0%) and Cheongsong-gun (1.5%). The
mean microfilarial density was 12.2/20 pl of blood with the range of 3.0 to 14.0/20 pl of blood.

Lymphatic filariasis was found to be distributed mainly in north-eastern parts of
Gyeongsangbuk-do. The microfilaria rate of the male group (7.0%) was higher than the female
group (4.1%) of the inhabitants of Gyeongsangbuk-do. In the age distribution, the highest rates

of microfilaremia were observed 13.2% in 20-29 age group of male, and 7.6% in 15-19 age group
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of female. The microfilaria positive rates were 0 to 3.2% for 400 inhabitants examined in four
villages of Jindo-gun in Jeollanam-do. The average microfilarial density was 27.3/20 pl of blood.
Only 1 out of 51 inhabitants in a small village of Haenam-gun was found to be infected with the
microfilaria. Microfilaremia cases were not found in the inhabitants (1,820 persons) in
Goguem-do in Wando-gun, while there were three cases of elephantiasis of the lower extremities.
In Jindo-gun, the microfilaria rates of male (2.4%) is a little higher than that of the female (1.6%),

and the highest rate of microfilaria was shown in 40-49 age group (9.1%).

2-2. Clinical manifestations of lymphatic filariasis in Korea

The episodic febrile attacks with an acute lymphadenitis and lymphangitis are
characteristic to early stage lymphatic filariasis in Korea. In later stage, most prominent clinical
presentation observed in Korean patients was most of elephantiasis cases did not have

microfilaria in their peripheral blood smear.

The allergic lymphangitis is caused by the newly infected larvae, which was
traditionally called "Momsal*in Jeju-do. When lymphanagitis is associated with febrile attack and
transient swelling, it had been called "Pinaerim™ or "Pijong". The recurrent febrile attacks,
"Momsal™ and the repeated lymphangitis, "Pinaerim”, might be important to lead elephantiasis in
these elephantiasis cases. Smooth enlargement of the lymph nodes was found in some cases. The
most commonly affected site is the inguinal lymph nodes. The hard cord-like lymphatics and
varicose nodes were observed in few cases as well. No case involving scrotal area was observed
in Korea (Seo, 1978). In addition, clinical signs such as chyluria, haematochyluria or chylous
effusion were not observed in Korean patients. However, elephantiasis of the lower extremities,
locally termed as "Soojongdari”, was frequently observed, although most of cases manifested
relatively mild symptoms, such as slightly enlarged legs and arms with smooth surface. The
episode of recurrent febrile attack, lymphangitis, and elephantiasis are the most prominent clinical

findings of lymphatic filariasis in Korea.
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A survey was done to observe the clinical manifestations employing 15 cases of filarial
elephantiasis in Jeju-do; one involved in the upper extremities, seven in the lower extremities, and
seven in both extremities (Lee et al., 1964). He also reported that a higher prevalence of
microfilaremia in females (24.4%) than in males (20.5%), as well as more elephantiasis cases in
females (37 cases) than in males (6 cases). An epidemiological study in Jeju-do also reported a
total of 84 elephantiasis cases, four microfilaremia patients, and two cases of scrotal hypertrophy
(Soh et al., 1966). The most predilection site for elephantiasis was lower extremities (77%),
followed by upper extremities (6%). Involvement of both extremities was found to be 16.7%.
Subsequent epidemiological studies were conducted to figure out the clinical aspects of lymphatic
filariasis in some villages of the southeastern area of Jeju-do (Seo, 1975, 1978). These reports
showed that most of the patients (86.6%, 155/179 cases) experienced febrile attacks and 57.7%
(101/175 patients) of the patients suffered from episodic lymphangitis. The rate of elephantiasis
cases to the whole population of these endemic villages reached approximately 2.0% (Seo, 1975).
The clinical symptoms, such as febrile attacks and lymphangitis, exhibited a peak frequency of
distribution at their ages, 10-19 years. In the case of elephantiasis, the peak frequency was
observed at the age of 40-49 years. The onset of febrile attack and lymphangitis started at the age
of less than 19 years, while the onset of elephantiasis was approximately 29 years (Seo, 1975,
1978). In eastern inland of Gyeongsangbuk-do, four cases of elephantiasis were reported in the
1960s (Soh et al., 1966); three patients were males and one was female. These patients
demonstrated elephantiasis in their lower extremities, which manifested at their 4th decades.
Other investigation in this area described the clinical manifestations of 72 filariasis cases; a total
of 58 cases (80.5%) revealed various clinical complaints including lumbago, limb pain, cold
sensation, lymphedema or elephantiasis, fever attack, urticaria, cough, palpitation, nausea,
fatigue, dizziness and asthma, in the decreasing frequency. However, 14 cases (19.5%) did not
show any clinical presentations (Soh and Kim, 1974). Interestingly, the microfilarial counts were
not correlated with the clinical signs. Elephantiasis was more commonly found in the lower

extremities (82.1%).

The febrile attacks were shown to be started at 8.4 years old, 2.7 times in a year, and
lasted for 2.2 days in a single attack, respectively. The fever was likely to be associated with

various signs such as headache, muscle pain, and chilling sensation. The symptoms were shown



LAUNCHING AND OPERATION OF CONTROL PROGRAM OF
LYMPHATIC FILARIASIS IN KOREA

to be worsened by heavy physical exercise, especially in summer (Seo, 1976). Recurrent
lymphangitis was also an important clinical manifestation, which started from 7.8 years. Its
frequency and duration were 1.7 times in a year and 1.1 days in an attack, respectively. The
inguinal lymph nodes were found to be most frequently involved. The symptoms included
painful engorgement and tenderness. This lymphangitis spread into the adjacent areas as diffuse,
reddish streaks centrifugally from the inguinal lymph nodes. The lymphedema together with
painful erythematous reactions were frequently found in the leg and dorsal foot. Elephantiasis
was also observed with mild swellings of the leg or arm in its early stage. The swellings
gradually increased in size accompanied by recurrent febrile attacks of "Momsal™ and episodic
lymphangitis of "Pinaerim". The affected part swelled and subsided as wax and wane pattern,
and the pitting edema was gradually replaced by the elephantoid skin. Elephantiasis of the lower
extremities was almost three times more common than that of the upper extremities.

Occasionally, elephantiasis of the both extremities was also observed.

2-3. Nationwide control program

There were three major endemic foci of lymphatic filariasis in Korea the northeastern
inland part of Gyeongsangbuk-do, the south-western coastal areas of Jeollanam-do and Jeju-do.
Jeju-do was found to be the most highly endemic, whereas two other localities were found to be
moderate to low endemic. Several investigators plotted out endemic areas in Namwon-myeon
and Pyosun- myeon, which were the highest endemic areas in Namjeju-gun, Jeju-do. In this area,

mass treatment with diethylcarbamazine was extensively conducted during 1968 and 1973.

In the inland of the northeastern areas of Gyeongsangbuk-do, the prevalence of B.
malayi filariasis was reported to be in the range of 3.1 to 18.0% (Hwang et al., 1965; Seo et al.,
1968; Kim et al., 1971, 1973, 1977; Soh et al., 1974). In high endemic areas of Yeongju-gun,
Gyeongsangbuk-do (one of these inland areas), the microfilaria rate reached 18.0% in a village.
In contrast, the western plain and coastal areas were found to be relatively low endemic; 1.5% at

Daedeok-gun, Chungcheongnam-do, and 2.0% in Jin-do of Jeollanam-do.
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Several studies have been focused on the application of optimal dosage for the treatment
of lymphatic filariasis (Santiago-Stevenson et al., 1947; Wilson, 1950; Endesom and Whartom,
1958). However, many of the treated cases in the hyperendemic groups of lymphatic filariasis
had severe side reactions, such as febrile attacks for the first several days of administration. This
untoward effect seriously hampered further implementation of the filariasis control programs.
This problem had been overcome after the early 1970s by administration of daily low dosages or
with a gradual increase of daily dosages. Briefly, a low dosage schedule starts from the small
initial dose, 0.5 mg/kg with increasing amount up to 6 mg/kg once a day for 5 days. Thereafter,
6 mg/kg dose was added every day, totaling diethylcarbamazine citrate 36 mg/kg in a full course,
until disappearance of the microfilariae in the blood was achieved (Seo et al., 1973; Soh et al.,
1977). Mass treatment has been known to provoke side reactions, such as headache, dizziness,
nausea, vomiting, febrile reaction and local reactions (lymphangitis and lymphadenitis), which
were not occurred by 0.5 mg/kg of the initial dose, but administration of this dosage could
destruct the both microfilaria and adult worms. The febrile reaction was most frequently
observed in 80.5% in the conventional, 43.9% in the low dosage schedule. The principal
untoward effects usually appeared within 6 to 10 hours and lasted 48 to 72 hours in the former
treatment, but these untoward symptoms occurred in 7 to 8 hours and lasted 24 to 43 hours in the
latter dosage schedule. The chemotherapeutic response to low dosage schedule within shorter
length of treatment was equal to that of larger doses in long term medication from the point of the
reduction in microfilaria, and, in particular, the resulting side-reactions were reduced when the
low dosage schedule was followed. Mass treatment was carried out on the basis of the high
endemic area, where microfilaria positive rate reached 20.7% (Wimi-ri in Jeju-do). The use of 6
mg of diethylcarbamazine citrate/kg of body weight once daily at monthly internals for 12 times
(totaling 72 mg/kg in a course) has been chosen as a standard chemotherapeutic course of the
mass treatment. This treatment regimen was repeated year over year on the all positive cases
detected for four years from 1970 to 1973. As a result, the positive rate was remarkably
decreased to 2.7% from 20.7 (Seo, 1975). With this extensive eradication program, the positive
rate was drastically dropped out below 1% in the middle 1980s (Lee et al., 1985; Lee et al.,
1986).

The microfilaria positive rate in Yeongju-si, Gyeongsangbuk-do also decreased from
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8.1% in the 1970s to 2.2% in the early 1980s. There was no positive case among 328 randomly
selected persons in high endemic area of Yeongju-si, which suggested that transmission of
filariasis was blocked and the infection had been almost completely controlled in this area (Kim
etal., 1977,1980,1985,1994; Lee et al., 1987).

. Check-up for the efficacy of the control program and
finalizing the elimination program during the 1980s
and the 1990s

An epidemiological survey performed in 1988 in four villages of Jeju-do that were
formerly well known endemic areas has observed that microfilaremia among the
inhabitants was 0.3% out of a total of 357 persons (Paik et al., 1988). On the other
hands, Gyeongsangbuk-do, the moderately endemic area of B. malayi filariasis during
the early 1970s was found to be completely controlled in the 1980s (Kim et al., 1985;
Lee etal., 1987). The average microfilaria rate of this area in the late 1960s and early
1970s were 3.1%and 8.1%, respectively. Long term evaluation surveys with two
7-year intervals conducted in the 7 sample villages have confirmed that the
microfilaria rate decreased from 12.4%in 1973 to 2.2%in 1980 and 0%in 1987 (Kim
etal., 1980, 1985, 1994; Lee et al., 1987).

After the mid-1980s, groups of islands including Daeheuksan-do of Heuksan-myeon,
located off the southwestern part of the Korean peninsula, were newly found to be moderately
endemic with lymphatic filariasis (Lee et al., 1986). Surveys in these areas demonstrated
relatively high incidence among inhabitants with 10.6% in the average out of a total of 1,862
persons examined in the 21 villages of the 11 small islands from 1985 to 1987 (Lee et al., 1986,

1988). All of the islands were found to be endemic and the positive rates ranged from 4.0% to
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22.4%. The positive cases were found in all age groups, being increased gradually in older age
groups with the peak at 17.3% in the 40-49 year age group, although microfilarial density of the
positive cases was relatively low. In Wando-gun, Jindo-gun, and Yeosu-si of Jeollanam-do, the
microfilarial rate was 2.5% in 1990 to 1992 (Lee et al., 1992). The infected people in Sinan-gun
were treated with diethylcarbamazine during 1986 to 1992 with the low dosage schedule, and
finally these treatments resulted in below 2% positive rate. A small-scale survey was conducted
in this area in 2000. A total of 378 people, 151 male and 227 female, living in 8 villages (6 on
Daeheuksan-do, 1 on Daejang-do, and 1 on Yeongsan-do) were subjected to a night blood survey
for microfilaremia, and physical examination for elephantiasis on the extremities. There were 6
(1.6%) microfilaria positive cases, all in females aged 57-72 years, and from only two villages of
the Daeheuksan-do. There were 4 patients with lower leg elephantiasis, but they showed no

microfilaremia (Chai et al., 2003).
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CURRENT STATUS OF LYMPHATIC FILAR

1. Microfilaria positive rate in local population of
Jeju-do

In Jeju-do, Senoo and Lincicome (1951) reported the high infection rate of 26.6%in
Wimi-ri, Namwon-myeon, of which rate varied from 0.8 to 47%in the 1960s to 1970s
(Lee,1961; Lee etal., 1964; Seo et al., 1965, 1968; Moon, 1968; Kim et al, 1973). In
Namjeju-gun, microfilaria positive rate was 12%- 16.8% during the 1960s (Lee, 1961,
1964; Soh et al., 1966; Kim et al., 1968; Seo et al., 1968). The highest endemic area was
found to be Namwon-myeon. During the 1970s, the infection rate ranged between 3.4 and
7.8% However, the infection rate dropped out approximately 1% during the 1980s, when
examined a total of 5,554 residents (ranged between 0.6 and 1.5%0). Most recently we
collected blood specimens from a total of 1,801 dwellers in 9 different villages in these
areas and microscopically examined the presence of microfilaria in their blood, but found

no positive case for microfilaremia in 2005 (Table 6).

In Bukjeju-gun, microfilaria positive rate was shown to be 10.2% (0.8-17.7%) among
1,298 investigated people during the 1960s. However, the infection rate reduced below 1.0% in
the 1980s. When a total of 370 local residents were examined for their microfilaremia in 1980, 8
persons were found to have microfilaria in their blood specimens. During the 1990s, no more
new cases were reported from this area. In 2005, we surveyed peripheral blood smears from a
total of 1,543 resident people in 11 different local villages in these areas and found no positive
cases (Table 7).
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2. Jeollanam-do

2-1. Microfilaria positive rate in local population of Sinan-gun areas

Until the early 1980s, positive rate of microfilaremia in respective islands of Sinan-gun
was found to be 12.3% (47/382 dwellers)in 6 villages of Daeheuksan-do, 8.9% (27/304 residents)
in Hong-do, 10.8% (29/269 dwellers)in Daedun-do, 22.4% (15/67 residents) in Daejang-do,
20.0% (9/45 dwellers) in Youngsan-do, 7.2% (9/125 dwellers) in Damul-do, 4.0% (13/322
dwellers) in Gageo-do, 21.7% (18/83 dwellers) in Sangtae-do, 17.9% (10/56 residents) in
Joongtae-do, 15.0% (15/100 dwellers) in Hatae-do, and 5.5% (6/109 dwellers) in Manjae-do,
respectively. All of these positive persons were administered 36 mg/kg dose of

diethylcarbamazine 1mg/kg body wt. daily for 36 days from the early 1980s to the mid-1980s.

As a consequent result, the microfilaremia positive rate considerably decreased from
12.5 % of 761 dwellers in 1986-1989 to 1.3% in 2000. Another epidemiological survey done
during 1986 to 1992 also revealed that 198 cases of 2,027 dwellers (9.8%) were found to be
microfilaria positive in their blood. When the follow up survey was done again in 2000, all of
these positive cases except two cases (0.2%, 2/1,251 dwellers) were conversed to negative. In
addition, independent survey done in some other areas in these islands disclosed 0.1% (2 of 1,393
dwellers, which was composed of 569 males and 824 females) of positive rate in two villages.
However, microfilaria positive cases could not be detected any more in these areas. In 2006, we
carried out a seroepidemiological study in these areas using more than 100 serum samples from
elementary school children, but found no positive case. These results strongly suggested that the
transmission of lymphatic filariasis might be completely blocked and the infection reached a

phase of extinction in the islands of Sinan-gun (Table 8).

2-2. Microfilaria positive rate in local population of Jindo-gun areas

In 1992, the positive rate of microfilaria in these regions were shown to be 3.7% in
Donggeocha-do (2/54 people), 7.1% in Cheongdeung-do (2/28 dwellers), and 1.1% (1/94
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residents) in Gwanmae-do. These areas were found to be relatively low endemic areas

when compared to other remote islands areas among Jeollanam-do.

An epidemiological survey done in ten years later in 2002 has revealed no
microfilaria positive cases in these areas. The study subjects were composed of 248
people in Donggeocha-do, Cheongdeung-do, and Gwanmae-do, and 631 residents (246

males and 358 females) in 18 village of 15 islands in Jindo-gun.

In 2006, we investigated a total of 383 people resided in 11 villages in eight
different islands in Jindo-gun and found no positive case. This result indicated that the

lymphatic filariasis appeared to be eradicated in Jindo-gun islands (Table 9).

2-3. Microfilaria positive rate in local population of Wando-gun areas

Wando-gun is located in the southwestern part of Jeollanam-do. During the
mid-1980s, Wando-gun area was belatedly found to be an endemic area (0 to 1.6%
positive rate) (Lee et al., 1992). However, Wando-gun has been shown to have lowest
infection rates compared to other endemic areas in Jeollanam-do including Sinan-gun
(9.8% - 21.6%), Jindo-gun (1.7% - 7.1%), Yeosu-si (0.9% - 2.4%) during 1985 to 1992
(Lee etal., 1986, 1987, 1988, 1989, 1992). When we examined a total of 500 inhabitants
(245 male and 255 female) in four villages in Bogil-do, Wando-gun, three microfilaria
positive cases were detected in 1992. The positive rate was 0.6%. They were all aged
male cases. However, recent survey carried out in the same areas in 2003 revealed that,
among 465 examinees, no positive case could be detected. This result strongly suggested
that transmission of lymphatic filariasis was terminated in these areas. Table 10

summarized changes of microfilaremia in these areas.

2-4. Microfilaria positive rate in local population of population of Yeosu-si,
Tongyeong-si and Yeonggwang-gun areas
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An epidemiological survey of 723 blood specimens, which were collected from 312
males and 411 females, from 10 villages and 5 islands in Yeosu-si during the mid-1990s revealed
no positive case with microfilaria. This number accounted for 58.6% of whole dwellers in this
area. A total of 230 samples collected from 97 males and 133 females from three village
inhabitants of Geomun-do revealed 0.9% of positive rate of microfilaria (1.0% for male and 0.3%
for female). However, no positive case was detected in 2004 when 423 people (178 men and 245

women) from four villages were subjected to the examination (Table 11).

We investigated a total of 594 people, which consisted of 270 males and 324 females,
from 16 villages in eight different islands of Tongyeong-si in 2004.We found no positive case.
This number accounted for 78.4% of whole inhabitants of the areas covered (Table 12). An
investigation for microfilaria of 76% of whole inhabitants, which included 266 people (127 males
and 139 females) from five villages in four islands which belong to Yeonggwang-gun revealed no

positive case of microfilaria in their blood specimens in 2005 (Table 13).
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3. Microfilaria positive rate in local population of
Gyeongsangbuk-do

During the 1960s, Seo et al. (1965, 1968) examined a total of 974 blood specimens for the
presence of microfilaria. The microscopic observation revealed positive rate of 3.1% (30
samples). Microfilaria positive cases were detected in the persons from Uljin-gun (4.2%0),
Bonghwa-gun (10.5%), Andong-gun (6.3%0), Yeongdeok-gun (3.0%) and Cheongsong-gun
(1.5%), respectively. The mean microfilarial density was 12.2/20 ul of blood with the
range of 3.0 to 14.0/20 pl of blood. During the 1970s to 1980s, the infection rate decreased
below 1% In 2005, NIH team collected a total of 1,369 blood samples from these areas
and examined for their positive rate of microfilaria, but found no positive case (Table 14)
(Kimetal., 2006).
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4. Ecology of vector mosquitoes

The variation of seasonal distribution of Ae. togoi larvae was observed. It showed 65.3 in
March, when water temperature was approximately 5.8°C. Their appearance increased
gradually and plateaued after June, at which 93.5 larvae were collected in a night in
southem coastal area of Jeollanam-do. When the larva was collected per quadrat from
March to October in Maemul-do, the average number of the larvae were 24.9 and 72.9 in
March and June, respectively, but these numbers continually decreased after August. In
Jeju-do, average numbers of the collected mosquitos were 9.2 in April. Of these, 1stto 2nd
week age constituted with 70.7% and 4th week age constituted with 9.8% It reached peak
in June (Tables 16-21) (Lee etal., 1995).

Lee et al. (1995) also observed the appearance of Ae. togoi larvae according to the salt
concentration of the rock pool in southern costal area of Jeollanam-do. As the salt concentration
of rock pool increase after July by climate condition such as temperature or typhoon, occurrence
of the larvae had greatly decreased. In reproductive place of larvae, 68.6% of the larvae were

observed in 0.5% salt concentration.

An increase of the salt concentration in water for rearing larvae might reduce the
susceptibility of Ae. togoi mosquitoes to B. pahangi infection (Sucharit et al., 1982). The
mosquitoes were cultured under salt concentrations of 0, 0.5, 1.0, 2.0 and 4.0% (Lee, 1992). Five
days after the final molting, the adult mosquitoes were subjected to feed on gerbil having a
microfilarial count of 13. 76/ul of blood. Mosquitoes grown at > 2.0% salt concentrations
seemed to be less susceptible to the filarial infection. The average numbers of filarial
larvae/mosquito were 1.75, 1.95, 1.74, 1.36 and 1.33, when the mosquito larvae were grown in 0,
0.5, 1.0, 2.0 and 4.0% salt concentrations, respectively. The average number of microfilariae was
less than 5 in 80% of the mosquitoes. However, some mosquitoes were found to be infected with

up to 37 microfilariae.
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Ae. togoi was found to suck human blood during night-time. They suck blood actively
from 9:00 pm to 04:00 am with peak time at 02:00 am. Ae. togoi might bite humans more
actively indoors during midnight. The number of the mosquitoes caught indoors was 60.7 and
that of outdoors was 50.3. The relationship between the microfilarial periodicity in the peripheral
blood and the blood sucking time of the mosquitoes was analysed (Lee et al., 1988). The
microfilarial periodicity of B. malayi on the island of south-western part of Korea was typically
nocturnal. The highest microfilaria count in the patient blood was observed during 11:00 pm -
5:00 am (1.1-1.4/ul). The pattern of nocturnal periodicity of microfilaria in the peripheral blood
observed on the south-western island was quite similar to that observed in the inland Korea (Kim
etal., 1971, 1977) as well as on Jeju-do (Seo, 1974). Human biting mosquitoes actively sucked
the blood during 1:00 am - 3:00 am. These results collected clearly demonstrated that the
occurrence of microfilariae in the peripheral blood was highly correlated with the time of high

activity of mosquitoes.
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EFFICASY EVALUATION OF ELIMINATION

1. Necessity and method of the evaluation

In order to propery evaluate the filariasis control program, establishment of comparative
criteria, technical indicators, and reliable methods for evaluation is prerequisite. Effective
control and prevention of B. malayi filariasis should be accompanied with trials on a large
scale of administration of anthelmintics with extensive geographical coverage over a long
period. Blockage of the transmission of the lymphatic filariasis should cover up the whole

endemic areas.

When a total of 32, 673 people in eight different provinces in Korea were subjected to
microscopic examination for B. malayi from 1964 to 1970, 784 cases revealed microfilaremia in
their blood specimens. All of these people were treated with diethylcarbamazine. From
1960-1969, a total of 8,713 local residents in Jeju-do was examined. Of these, a total of 1,110
people were shown to be positive with the microfilaria or they were found to be an acquaintance
of the patients. All the positives were subjected to prescription of diethylcarbamazine. The
number of positive cases was drastically dropped in the 1980s. When a total of 6,124 people
were subjected to microscopic examination, 58 cases were found to be positive with microfilaria.

Those with microfilaria were also treated with diethylcarbamazine.

On the other hands, an investigation in a control area of Yeongju-si, Gyeongsangbuk-do
demonstrated that a total of 73 microfilaria positives were found when 557 persons were subjected
to the microscopic examination in 1973; number of positives cases were significantly decreased to
8 out of 370 persons examined in 1980. In 1987, No microfilaria positive case was found when a
total of 125 persons were examined in this area. This result indicated that the transmission of

filariasis malayi was almost ceased in inland Korea.

In the case of Jeollanam-do, microfilaria positive rate was found to be 8.2% (212
positive cases when a total of 2,574 inhabitants were examined) between 1986 and 1990 in

Sinan-gun; the rate decreased to 1.6% in 2000 (6 positive cases/380 examinee), and to 0.14% (2
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cases/1,393 people) in 2002, respectively. In Jindo-gun, 5 people was shown to be microfilaria
positive in their peripheral blood smears when a total of 296 inhabitants were examined in 1992
(1.7%), but when we performed epidemiological survey in 2003, no more positive case could be
detected (0 case/631 examinee). In addition, we found a total of 3 cases among 500 inhabitants in
1991 (0.6%) in Wando-gun. However, no positive with microfilaria was found among
reexamined 2,488 persons in 2003 by NIH team. Also the occurrence of the microfilaria cases
could not be found from these areas from 2002 to 2005. These data indicate that transmission of
B. malayi has ceased in Gyeongsangbuk-do, Jeollanam-do and Jeju-do areas where B. malayi had

been prevalent in Korean peninsula.

Furthermore according to consultation of WHO filariasis elimination regional
committee, specific antibody test using BRUGIArapid™ (MBDr) and peripheral blood smear
examination were executed for the 10 ~ 13 years old children (elementary school 3rd ~ 6th grade)

and the inhabitants of the former filariasis endemic areas from 2005 to 2006.
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2. Filarial antibody test for the elementary school
children and residents who have had inhibited in the
endemic areas of lymphatic filariasis prior to the
elimination

2-1. Filarial antibody test for the elementary school children

For the detection of anti-B. malayi antibodies in young age groups, primary school
children of 3rd to 6th grade (10 to 13 years old), BRUGIArapid™ dipstick test kit was used as
recommended by WHO in 2005. In short, the dipstick is prepared with a goat anti-mouse
antibody control line and B. malayi recombinant-antigen test line. Anti-filarial antibodies in
patient sera react with this antigen, followed by binding of this complex with monoclonal
anti-human 1gG4 conjugated to colloidal gold. The overall results of the evaluation for brugian
filariasis showed 97% sensitivity, 99% specificity, 97% positive predictive value and 99%
negative predictive value (Rahmah et al., 2001). Further evaluations of the test were reported
(Rahmah et al., 2003; Lammie et al., 2004; Fischer et al., 2005).

We selected 11 primary schools in Jeju-do, 18 places in Jeollanam-do, and two sites in
Gyeongsangbuk-do, where B. malayi filariasis had been endemic. In Jeju-do, Aewol-eup,
Gujwa-eup, Chuja-myeon (Daeseo-ri and Sinyang-ri), Namwon-eup (Harei, Sillea, Wimi,
Namwon, and Taeheung), Seongsan-eup (Sinsan), and Pyoseon-myeon (Tosan) were chosen. In
Jeollanam-do, a total of 18 places were selected; Nohwa-do (Ipo-ri), Bogi-ldo (Buhwang-ri and
Jungtong-ri), Jin-ri, Hong-do, Heuksan-myeon (Yeongsan-ri, Heuksanbuk, Heuksanseo,
Heuksandong, Heuksanhatae, and Heuksan Gageo), Gwanmae-do Gwanmae, Donggeocha-do
Donggeocha, Seogeocha-do Seogeocha, Geomundo Geomun-ri, Seo-do (Seodo-ri and
Deokcheon-ri), and Geomun (Dong-do). In Gyeongsangbuk-do, Yeongju-si (Hamang-dong and

Hyucheon 1-dong) was included.
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Out of atotal tested of 1,329 children (720 males and 609 females) in Jeju-do, of 1,369
children (739 males and 630 females) in Gyeongsangbuk-do, and of 351 children (191 males and

160 females) in Jeollanam-do, none were found positive.

2-2. Filarial antibody test for the resident people

For this study, a total of 1,526 residents were randomly selected from formerly endemic
areas of Jeollanam-do, Gyeongsangbuk-do, and Jeju-do. In brief, people reside in Wimi 2-ri,
Gueom-ri, Tosan 2-ri, Taechungl-ri, Harel-ri, Gimnyeong-ri, Samdal2-ri, Yecho-ri, Sinyang 2-ri,
Yongheung-ri, Deaseo-ri were subjected to the test in Jeju-do, In Jeollanam-do, dwellers in
Seodo-ri, Geomun-ri, Yuchon-ri, Seonchang-ri, Beakdo-ri, Jeongdong-ri, Yesong-ri, Jukchon-ri,
Hongdol-gu, Hongdo 2-gu, Jin-ri 2-gu, Ma-ri, Bi-ri, Wganchon-ri, Sip-ri, Sa-ri, Cheondeung-do,
Seogecha-do, Gwanmea-do, Gage-do, Damul-do, Deadun-do, Yongsan-do, and Tea-do were
subjected to antibody test. People in Yeongju-si (Yongsang 2-ri, Yongsangl-ri, Sincheon 2-ri,
Manbang 2-ri, Jidong 2-ri) in Gyeongsangbuk-do were also selected for the specific antibody test.
Out of a total tested of 446 persons (162 males and 284 females) of five different areas in
Jeju-do, of 865 persons (335 males and 535 females) of 25 remote island areas in Jeollanam-do,

and of 215 persons of five areas in Gyeongsangbuk-do, none were found to be positive.
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3. Vector mosquito surveys to examine the infective
filarial larvae in previously endemic areas

The mosquitoes discovered in the west Pacific area are known to be 37 species which
belong to four genera. Ae. togoi has been recognized as an important vector for
transmission of B. malayi on Jeju-do, southem coastal areas and on islands. An. sinensis
was importantly involved in local transmission of B. malayi in inland Korea (Kim et al,.
1977).

Ae. togoi is a dominant species in Jeju-do among all 14 species of mosquitoes identified
in this area (Wada et al., 1973). From 2002 to 2005, NIH team had caught the mosquitos using
Yoshisawa Black light trap, and classified their species. Ae. togoi constituted a major population,
of which proportion had been reached 41.2% of the total mosquito population. In Namwon-eup
Jeju-do, the collected mosquitos were a total of 76 individuals classifiable to four species, three
genera. These included Cx. pipiens (53.9%), Ae. togoi (40.1%), Cx. tritaeniorhynchus(5.3%),
and An. sinensis (0.7%). In Wando-gun, eight species belonging to four genera were collected
from May to October and Ae. togoi constituted a dominant species in this area. In the mosquito
densities in two places of Geomun-do, Yeosu-si, Ae. togoi occupied 85.4% of the whole mosquito
population. In Maemul-do, Tongyeong-si, Ae. togoi also constituted a dominant species (98.6%)
from May to October during 2002-2005. An. sinensis, a vector species in the inland areas was not

detected.

It had been quite curious that the vector host for lymphatic filariasis in inland Korea
had not been identified (Cha, 1969). Kim et al. (1971) reported that An. sinensis was a dominant
species occupied 69.5% of the collected mosquitoes in Yeongju-si. Although, An. sinensis had
been thought to be involved in the transmission of B. malayi in this area, dissection of the local
mosquitoes carried out in 1971 did not reveal the third stage B. malayi larvae. However vector

potential test revealed that B. malayi microfilariae develope favorably to the 3rd stage infective
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larvae in An. sinensis. In an extended investigation conducted in 1973, out of a total of 4,351
An. sinensis dissected, 14 of them (0.3%) were found harboring B. malayi 3rd stage infective
larvae. An. sinensis was thus confirmed to be the main vector of B. malayi filariasis in the inland
Korea (Kim et al., 1971, 1977).
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ASSESSMENT ON THE SUCCESS OF F

1. Brief review of the elimination program

The lymphatic filariasis was first recorded in Korea in 1927 by identifying the B. malayi
worm sections from an autopsied specimen of an elephantiasis patient. Thereafter,
investigators demonstrated that filariasis had also been found in Chungcheongnam-do
and Jeju-do (Oh, 1929). During the 1930s, microfilaria positive rate among 5,001
residents in 25 villages in the southem region of Korea and Jeju-do had been described
(604 cases/5,001 samples) (Senoo & Lincicome, 1951). The highest positive rate in
Jeju-do reached by 26.6% and all the affected species were found to be B. malayi. Since
then, many researchers reported about the endemic distribution of lymphatic filariasis in

Korea including Jeju-do.

Seo et al. (1968) investigated the regional distribution of 784 persons who were found to be
microfilaria positive from a night blood sample survey of 32,673 persons. They reported that these
people were from coastal and inland areas of Jeollanam-do, northeast region of Gyeongsangbuk-do,
and Jeju-do. Among them, Jeju-do was the largest epidemic foci in Korea because 78% (617 persons)
of the positive persons resided in Jeju-do. Prior to the nationwide survey, Seo et al. (1965) examined
a total of 2,139 persons from all over Jeju-do, and reported that the larva positive rates ranged from

0.8 to 19.5%, and the average number of larvae was 1.9/1 ul of blood.

To review the changing patterns of microfilaria positive rate in Bukjeju-gun, Jeju-do,
where the lymphatic filariasis was highly epidemic during the 1960s, Seo et al. (1965, 1968)
reported the positive rate of 10.2% from 1,298 inhabitants. However, this positive rate
conspicuously decreased to below 1.0% during the 1980s (Lee et al., 1985, 1989). In 2005,
epidemiological survey done by the filariasis team of the National Institute of Health did not find
microfilaria positive persons from 1,543 subjects by microscopic examination. For Namjeju-gun,
the positive rate was reported to be ranged from 12 to 16.8% according to the investigators during
the 1960s (Lee, 1961; Lee et al., 1964; Moon, 1968; Seo et al., 1965, 1968). During the 1970s,
however, it considerably decreased to 3.7 to 4.0% (Kim et al., 1973; Seo et al., 1973). It
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decreased to 1.5% in the first half and further down to 0.6% in the second half during the 1980s
(Lee etal., 1985, 1986). In 2005, no microfilaria positive people were found from 1,801 people,
which clearly indicated that the microfilaria completely disappeared from Jeju-do island where

once was an endemic area.

In inland Korea, Hwang et al. (1965) examined 378 persons in Yeongju,
Gyeongsangbuk-do, and observed a total of 29 microfilaria positive persons (7.7%) for the first
time. In 1970s, through an epidemiological investigation conducted in 1970 to 1973, the
prevalence rate of microfilaremia was shown to be 8.1% on the average out of a total of 2,178
persons examined from 32 villages with the range of microfilaria rate 2.6 to 18.0% (Kim et al.,
1971, 1974, 1977). Clinical and physical observations of Malayan filariasis cases of Yeongju
area were carried out as well (Soh et al., 1974, 1977). To reduce the severe side reactions
induced by the conventional regimen of diethylcarbamazine (72mg/kg) maintaining its efficacy,
efficacy of diethylcarbamazine citrate against Malayan filariasis was evaluated with three
modified low dosage schedule prior to mass treatment in this area (Kim et al., 1974;Soh et al.,
1977). Mass chemotherapy with diethylcarbamazine was carried out with low dosage schedules
(36mg/kg) of 1mg/kg body wt. daily for 36 days, which showed the most acceptable result. For
an evaluation of the transmission of B. malayi in the villages in this area, transition of prevalence
rate of microfilaremia was determined for 14 years period with 7 years interval in a control area
from 1973. The prevalence rate was 12.4% out of 621 persons examined from 6 villages in 1973.
The prevalence rate in 1980 was 2.2% out of 370 persons examined, and in 1987, none were
found positive out of 328 persons examined (Kim et al., 1980, 1994: Lee et al., 1987). These

results indicated that the transmission of B. malayi filariasis was probably terminated in this area.

On the other hands, the south-western remote islands including Heuksan-do (islands) of
Sinan-gun, Jeollanam-do were belatedly found to be endemic foci in Korea during the mid-1980s
(Lee et al., 1986). Large scale-based epidemiological surveys in these areas were extensively
carried out by several investigators (Lee et al., 1988, 1989; Yong et al., 1988). From 1986 to
1990, a total of 213 cases of microfilaria positive persons were detected out of 2,533 subjects

(8.4%) in Sinan-gun. However, microfilarial density of the positive cases was relatively low.
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The average microfilaria count for 198 positives was 33.4/120 pl night blood. In this region,
three (0.1%) positive cases were found even among young age group under 10, which strongly
suggested that there was propagation although the transmission was minimal. An epidemiological
survey done in 2000 found 6 positive cases among 380 persons (1.6%) (Chai et al., 2003). In
addition, two positive cases among 1,393 samples tested (0.2%) were found in 2002 from an
examination by National Institute of Health. However, all of these people were older than 60,
and the microfilarial density was 1.5/120 ul. These results clearly demonstrated that there was

almost no possibility of transmission of filariasis in these areas.

The microfilaria positive rate in Jindo-gun, Wando-gun, and Yeosu-si, was estimated as
low as 0.6-1.7% in 1992. Chemotherapy with diethylcarbamazine together with ivermectin
greatly contributed to the reduction of lymphatic filariasis in these areas. No positive person was
detected in 2002 and 2004 in these areas.
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2. Implementation of nationwide filariasis elimination
programs

Although diethylcarbamazine has been shown to have more killing effect against B.
malayi filarial worms than it did against W. bancrofti, administration of first dose of
diethylcarbamazine to the lymphatic filariasis patients often caused fever and other
serious untoward effects. In addition, there were carriers whose microfilaria count
rapidly decreased by successive administration of diethylcarbamazine in a short time but
gradually increased again. In this case, good results could be achieved when they took
the medicine once every week or month fora long time. Based on this finding, it was
recommended for the patients to take 2 mg/kg once every day for the first five days and

then 6 mg/kg every week or month.

When Jeju-do was found to be highly epidemic area for lymphatic filariasis, many
researchers conducted epidemiological surveys and administered the patients with
diethylcarbamazine to microfilaria positive people to exterminate filariasis (Seo et al., 1973,
1974; Kim et al., 1973). Paik (1986) administered diethylcarbamazine with the dose of 5
mg/kg/day for six days (total 30 mg/kg) to 34 persons among 52 microfilarial positive cases as a
short-term concentration method. The total microfilarial count in blood prior to administration
was found to be 3,558 and the average count was 104.6. Two weeks after the treatment, the total
microfilarial count decreased to 2 with an average count of 0.07. Although the microfilarial
count increased slightly to 16 with an average count of 0.5 four months after medication,
administration of diethylcarbamazine was found to have relatively excellent microfilariacidal
effect. The negative conversion rate of microfilaremia was determined to be 93% at two weeks of
administration, and 74.2% at four months post-treatment, respectively. More conspicuous finding
other than the negative conversion rate of microfilaremia was the decrease of microfilarial density
in the administered group. The successful treatment of the patients based on individual

microfilarial negative conversion rate was important, however, sharp decrease of microfilarial
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density would have great impact on the removal and/or reduction of local transmission of
filariasis in community based endemic areas. Many investigators insisted that the decrease of
microfilarial density in a certain group is more conspicuous than the negative conversion rate of
microfilaremia. Conclusively, it is believed that the decrease of microfilarial density in the
administered group has profound impact on the removal of filariasis in certain local endemic

areas.

One remarkable finding was that microfilaria negative conversion rate and reduction
rate reached a plateau when 1 mg/kg of diethylcarbamazine was administered for 36 days (total
36 mg/kg) for B. malayi positive persons in Sinan-gun, Jindo-gun, and Wando-gun in
Jeollanam-do between 1986 and 1992. The average microfilarial density of 213 positive persons
in Sinan-gun was initially found to be 31.7. Among these 213 positive persons, 142 persons were
subjected to re-examination three months after medication. Their average microfilaria density was
found to be decreased to 29.6 of them. Among these people, 110 persons (77.5%) showed
negative conversion and the remaining microfilaria positives also showed a decreased
microfilarial density from 29.6 to 17.9, resulting in 86.4% of microfilarial reduction rate. The
reason why some people did not respond to the drug, thus resulting in a failure of drug treatment.
This result might be ascribed to the fact that different physiological reaction of individuals to the
drugs. It might partly due to an improper administration of the drug by the carriers who did not
feel the need for medication. Chai et al. (2003) administered a mixture of albendazole (400 mg)
and ivermectin (150 pg/kg) to six microfilarial positive persons found in Sinan-gun, Jeollanam-do
as a single therapy. They were all found to have negative conversion. The microfilaria positive

persons identified in 2002 were also cured by the same regimen.
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3. Environmental changes that shrink mosquito
breeding rock pools along the sea shores by
construction of new towns (Saemaeul movement)
and villages

Itis known in Korea that the vector hosts of B. malayi is Ae. togoi in the coast and islands
and that of inland is An. sinensis. Since discovery of the infectious larvae of B. malayi from
Ae. togoi in Jeju-do in 1960 (Lee, 1964), many researchers examined the presence of the
larvae within the mosquito and confirmed that the mosquito involved in the transmission of
B. malayi in Jeju-do was Ae. togoi (Chun, 1968; Kim et al., 1973; Wada et al., 1973; Seo
1978). Seo etal (1965) reported that there are many holes in rocks in the coast of Jeju-do,
and they provided the optimum unhabitual conditions for the larvae of Ae. togoi, because
they found that the more holes the rocks had, the higher was the infection rate. Lee (1969)
found that Ae. togoi was the most prevalent species in Jeju-do. Its prevalence reached as
high as 70 to 90%according to the villages. In natural status, the infection rate of the larvae
to the Ae. togoi is proportional to the infection rate of residents. Therefore, the natural
infection of mosquitoes is directly associated with human infection, which implies that
transmission of lymphatic filariasis could successfully be controlled through the mass

chemotherapy of humans.

The improved life standard of residents is believed to have greatly decreased the
opportunities for residents to be exposed to the blood sucking of vector mosquitoes. In the past,
there were many agricultural and fishing villages that did not have electricity and many of the
residents slept outside during the hot summer and easily exposed to mosquito biting. However,
this is no longer the case with the supply of electricity, and the use of mosquito net and pesticides
such as mosquito repellent and aerosols have created a situation that is unfavorable to the spread

of mosquito-borne diseases.



ASSESSMENT ON THE SUCCESS OF
FILARIASIS ELIMINATION PROGRAM

Furthermore, all the residences in farm villages and islands now have protection nets on
windows to block insects including mosquitoes, and most houses in islands have installed chassis
at the end of the eaves to shut the always strong wind, so the inside of the house is not directly

exposed to the outside, further preventing the intrusion of mosquitoes.
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4. Changes in human behaviors: avoiding mosquito
bites, seeking medical attentions and etc

The improvement of living standards, residences and villages by the modemization and
economic development that began from the 1970’s, the gradual urbanization of farm
villages and industrial development, wide use of agricultural pesticide, and chemical
extermination of insects to prevent the mosquito mediating diseases, especially during
summer season, have significantly reduced the habitats and the population density of
mosquitoes. Moreover, the heightened health consciousness of individuals accompanied
by economic affluence partly contributed to the extermination of endemic diseases. The
virtual active period of mosquitoes is six to seven months in Korea, which is shorter than
the tropical and subtropical zones. These various environmental causes are also believed
to minimize the exposure to mosquitoes and contributed to the prevention of propagation

of the disease in Korea.

Most importantly, the microfilarial positive patients were continuously searched for and
should be treated, and this resulted in free of microfilaremia in these persons. Although they were
not converted to microfilaremia negative, the microfilarial density was greatly decreased, which was
the principal factors responsible for the extermination of filariasis. In particular, Jeju-do and other
islands were turned into tourist destinations, and the improved residential environment and
development of the community decreased the habitats of mosquitoes. Another cause was the
increased interest of people in self-protection against mosquitoes, which decreased the
opportunities for people to be exposed to mosquitoes. In these areas, the positive people
decreased greatly since the 1980s and most of them are now adults in their sixth decades or older.
The population of farm villages and islands is continuously decreasing. The young people
migrate from islands to inland and cities for education and employment, which resulted in almost
no natives in these areas. Some of the positive people are naturally decreasing with movement or
death. Such complex causes as movement to other regions, death, and natural cure have

contributed together to the extermination of filariasis in the endemic areas in Korea.
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CONCLUDING REMARK

Elimination of lymphatic filariasis in Korea

The lymphatic filariasis had been prevalent in Korea more than 1,000 years before.
The episodic febrile attacks accompanied by acute lymphadenitis and lymphangitis are the
clinical manifestations characteristic to the early stage of lymphatic filariasis in Korea. This
allergic lymphangitis is caused by the introduction of fresh infective larvae. The attacks are
usually recurrent, and traditionally known as "Momsal™ in filariasis endemic areas in Korea.
When lymphangitis is associated with febrile attack and transient swelling of the extremities, it is
traditionally called "Pinaerim™ or "Pijong"in these endemic areas. These clinical manifestations,
"Pinaerim" or "Pi-Momsal" (combines "Momsal" with "Pinaerim™), lasts several days and
recurrently occur several times in a year. The recurrent febrile attacks, "Momsal™“and the repeated
occurrence of lymphangitis, "Pinaerim", seemed to be important factors that may consequently
result in elephantiasis in some of the infected cases. Enlargement of lymph nodes was also found
in some cases; large in size, not hard, rather rubbery in consistency and movable. The most
commonly affected site is the inguinal lymph nodes. In few cases, hard cord-like lymphatics and
varicose nodes were also observed. No case of lymphangitis of the spermatic cord or
lymph-scrotum, which was commonly seen in bancroftian filariasis, was recognized in lymphatic
filariasis patients in Korea (Seo, 1978). Clinical signs such as chyluria, haematochyluria or
chylous effusion were not usually observed in Korean patients, but elephantiasis of the
extremities, locally termed as "Soojongdari”, was frequently observed. The episode of recurrent
febrile attack, lymphangitis, and elephantiasis are the most important clinical signs of lymphatic

filariasis found in Korea.

Jeju-do had long been known as the highest endemic area of lymphatic filariasis in
Korea with the highest microfilaremia 19.5% in Taeheung-ri, Namjeju-gun until the 1970s (Soh
etal., 1977). The microfilarial density was 3.63/ul of blood (Seo et al., 1965). The prevalence of
filariasis decreased to a significantly low level of 0.5% following mass and selective treatments

conducted since 1968 (Kim, 1994). The prevalence further dropped out in 1998. A survey done
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in four formerly well known endemic areas revealed that microfilaria positive rate of 0.3%, when
a total of 357 persons were subjected to microscopic examination (Paik et al., 1988). In the
southeastern inland area, Gyeongsangbuk-do, where lymphatic filariasis had been moderately
endemic during the early 1970s, the disease had been eradicated in the 1980s by extensive case
detection and selective treatments. The average microfilaria rate of this area during the late 1960s
and early 1970s were 3.1 % and 8.1 %, respectively. Long term evaluation surveys with two
7-year intervals conducted in seven sample villages have revealed that the microfilaremia rates
decreased from 12.4% in 1973 to 2.2% in 1980 and 0% in 1987 (Kim, 1994).

Lymphatic filariasis had been thought to be almost disappeared before middle of the
1980s in Korea. However, a groups of islands including Daeheuksan-do of Heuksan-myeon,
which located off the southwestern costal area of the Korea peninsula, were belatedly found to be
moderately endemic with lymphatic filariasis during the mid-1980s (Lee et al., 1986). Surveys in
these areas during 1985-1987 demonstrated relatively high incidence (10.6%) among inhabitants.
When we examined a total of 1,862 persons in 21 villages of the 11 small islands, all of these
islands were found to be endemic, and the positive rates ranged from 4.0% to 22.4% (Lee et al.,
1986, 1988). The positive cases were found in all age groups, being increased gradually with age,
and reached its peak in the 40-49 year age group (17.3%), although the microfilarial density of
the positive cases was relatively low (33.4/120 ul of night blood). After the treatment with
diethylcarbamazine with the low dosage schedule, however, infection rate had been dropped to
1.4% in 2000.

The successful eradication of filariasis in the Republic of Korea was accomplished
mainly by an effective medication followed by intensive surveillance, elevation of residing
environmental conditions and life qualities, and control of mosquito vectors.
Diethylcarbamazine is a highly effective drug against lymphatic filariasis; however, severe
untoward reactions occur. To minimize the untoward effects of diethylcarbamazine, an
alternative chemotherapeutic regimen was introduced (Seo and Lee, 1973); decreasing the total
dosage to 37.5 mg/kg and a gradual increase of the dosage from 0.5 mg/kg to 6 mg/kg (a low

dosage schedule). The conventional regimen of diethylcarbamazine is 72 mg/kg in a total dose
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by treating 6 mg/kg/day for 6 days and several repeated medications for 1-2 months. This
alternative regimen, low dose medication (5 mg/kg/day for 6 days), was also effective in the
patients in Jeju-do. In addition to the therapeutic efficacy of diethylcarbamazine, reduction of
microfilaremia in the medicated population is essential to minimize the infection rate in endemic
regions. The successful treatment of the patients based on individual microfilarial negative
conversion rate was important, however, sharp decrease of microfilarial density would have great
impact on the removal of local transmission of filariasis in community based endemic areas.
Many investigators insisted that the decrease of microfilarial density in a certain group is more
conspicuous than the negative conversion rate of microfilaremia. It is believed that the decrease
of microfilarial density in the administered group has profound impact on the removal of filariasis

in certain local endemic areas.

Most recently, we performed a large scale antibody test using BRUGIArapid™ for
3,049 school children aged 10-13, in areas where B. malayi filariasis had been prevalent, and
found that no case was positive. This data may reflect the transmission of filariasis in the

Republic of Korea was terminated.

In conclusion, over the past several decades from 1950s to 2006, many investigators
paid their efforts to the detection, treatment, follow-up of the lymphatic filariasis patients in
endemic areas and to the control of the filariasis in Korea. Mass combined with selective
treatment with diethylcarbamazine to microfilaria positive persons had been made them free from
microfilaremia and contributed to the significant reduction of the microfilarial density. Significant
reduction of microfilaria positives in an area influenced eventually to the endemicity of the
filariasis in the locality. Together with remarkable economic growth followed by improvement of
environment personal hygiene and living standard, these factors stated above contributed to
blocking the transmission cycle of B. malayi and led to the disappearance of this mosquito-borne

ancient disease in the Republic of Korea.

85



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

S6

References

Ahmed SS. 1966. Location of developing and adult worms of Brugia sp. J Trop Med Hyg 69:291-293.
Aoki Y. 1971. Exsheating phenomenon of microfilaria in vitro (). Trop Med 13:134-140.

Aoki Y, Nakajima Y, Katamine D. 1976. Studies on malayan filariasis in Cheju Is, Korea. 3. Microfilarial
surface architecture of Brugia malayi (Cheju strain) in comparison with that of Brugia pahangi.
Jap J Trop Med Hyg 4:129-137.

Atmadja AK, Atkinson R, Sartono E, Partono F, Yazdanbakhsh M, Maizels RM. 1995. Differential
decline in filarial specific 1IgG1, 1gG4 and IgE antibodies in Brugia malayi-infected patients after

diethylcarbamazine chemotherapy. J Infec Dis 172:1567-1572.

Backhouse TC. 1953. Filariasis in the South Pacific: Wuchereria bancrofti in Melanesia and Polynesia.

Proc Con Specialists (1951), South Pacific Commission (Monograph) ppl-7.
Beaver PC, Jung RC, Cupp EW. 1984. Clinical Parasitology 9th Ed, Lea & Febiger pp350-367.

Benez LFI. 1964. Use of ordinary tablet salt against breeding of mosquitos in artificial containers.
Philippine J Sci 93:447-481.

Bonne C, Lie kJ , Molenkamp WJJ, Mreyen FW. 1941. Wuchereria malayi, de Macrofilaria behoorende
bij de Microfilaria malayi. Geneesk Tijdschr Ned Indie 81:1487-1501

Brug SL. 1927. Een nieuwe Filaria-soort(Filaria malayi) parasiterende bij den mensch (voorloopige
mededeeling). Geneesk Tijdschr Ned Indie 67:750-755.

Brug SL. 1931. Filaria malayi n. sp. parasitic in man in the Malay archipelago. Tr. Far East. Assoc. Trop.
Med., 7th Congr 3: 279-298.

Brug SL. 1931. Filariasis in Dutch East India. Proc Roy Soc Med (Sec: Trop Dis & Parasitol) 24:23.
Brug SL. 1931. Filariasis in the Dutch East Indies. Proc Roy Soc Med 24:663-674.

Buckley JJC, Edeson JFB. 1956. On the adult morphology of Wuchereria sp. (malayi) from a monkey
(Macaca irus) and from cats in Malaya, and on Wuchereria pahangi sp. from a dog and a cat. J
Helminthol 30:1-20.

Bun 1J. 1939. Studies on endemic elephantiasis. Chosen Med Assoc J 29:1426.
Bun 1J. 1939. Studies on endemic elephantiasis. Chosen Med Assoc J 29:697.

Bun JC. 1939. The etiological investigation of endemic elephantiasis in southern Korea (I & I1). J Chosen



References

Med Assoc 29:553-575, 679-710.
Buxton PA. 1927. Researches in Polynesia and Melanesia. Mem Lond Sch HygTrop Med Parts I-1V

CDC. 1993. Recommendations of the international task force for disease eradication. Morbidity and
Mortality Weekly Report 42:1.

Cha CH, Ham KS, Hong HK, Ahn SK. 1969. Experimental observation on the vector mosquitoes of

malayan filariasis in inland of Korea. Korean J Parasitol 7:92.

Chai JY, Lee SH, Choi SY, Lee JS, Yong TS, Park KJ, Yang KA, Lee KH, Park MJ, Park HR, Kim MJ,
Rim HJ. 2003. A survey of Brugia malayi infection on the Heuksan island, Korea. Korean J
Parasitol 41:69-73.

Chang MS, Ho BC, Chan KL. 1991. Efficacy of diethylcarbamazine and pirimiphos-methyl residual
spraying in controlling brugian filariasis. Trop Med Parasitol 42:95-102.

Chaterjee KD. 1957. Parasitology. 1st Edition, Calcutta. Cheju-Do. Report NIH Korea 4:107-111.
Cheng. 1964. The biology of animal parasite. Saunders Company. Philadelphia.

Chow CY. 1973. Filarasis in the western pacific region. Tropenmed Parasitol 24:404-418.

Chu IH. 1957. Classification of Korean mosquitoes. Biol Report 1:39-41.

Chu IH. 1963. The microfilarial density of the host and the infectivity of the mosquito vector. Korean J
Parasitol 1:7-10.

Chun SR. 1968. A preliminary survey of mosquitoes of Cheju do related to filariasis, on the species,

biology and infection status. Korean J Pub Health 5:113-121.

Dejian S. 1995. A great success in lymphatic filariasis control in China. Chinese J Parasitol Parasitic Dis
13:81.

Denham DA, Samad R, Cho SY, Suswillo RR, Skippins SC. 1979. The anthelmintic effects of
flubendazole on Brugia pahangi. Tran Royal Soc Trop Med Hyg 73:673-676.

Edeson FB, Wharton RH. 1958. Studies on filariasis in Malaya: Treatment of Wuchereria malayi carriers

with monthly or weekly dose of diethylcarbamazine. Ann Trop Med Parasitol 52:87-92.
Edeson JFB, Buckley JJC. 1959. Stdies on filariasis in Malaya: On the migration and rate of growth of

Wuchereria malayi in experimentally infected cats. Ann Trop Med Parasitol 53:113-119.

87



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Edeson JFB, Laing ABG. 1959. Studies on filariasis in Malaya: The effect of diethylcarbamazine on
Brugia malayi and B. pahangi in domestic cats. Ann Trop Med Parasitol 53:394-399.

Edeson JFB. 1959. Studies on filariasis in Malaya: The periodicity of the microfilariae of Brugia malayi
and B. pahangi in animals. Ann Trop Med Parasitol 53:381-387.

Edeson JFB. 1962. The epidemiology and treatment of infection due to Brugia malayi. Bull World Hith
Org 27:529-541.

Ewert A, Balderach R, Elbihari S. 1972. Lymphographic changes in regionallymphatics of cats infected
with Brugia malayi. Am J Trop Med Hyg 21:407-414.

Fan PC, Hsu J. 1957. Filariasis in free China (Part 4): Incidence in Kinmen Chinese. Chinese Med J
4:81-95.

Fan PC. 1966. Filariasis in the Asia, Africa and Western Pacific Regions. A Summing-up of the WHO
Seminar in Manila. J Chinese Nursing 13:13-29.

Fan PC, Wang YC, Liu JC, Hsu J. 1974. Filariasis on Kinmen (Quemoy) islands, Republic of China. II.
Clinical investigations. Southeast Asian J Trop Med Pub Health 5:398-407.

Farid HA, Hammad RE, Hassan MM, Ramzy RM, El Setouhy M, Weil GJ. 2005. Effects of combined

diethylcarbamazine and albendazole treatment of bancroftian filariasis on parasite uptake and

development in Culex pipiens L. Am J Trop Med Hyg 73:108-114.

Feng LC. 1925. The present status of the knowledge of the mosquitoes of China and their relation to
human diseases. Chinese Med J 49:1183-1208.

Feng LC. 1933. A comparative study of the anatomy of microfilaria Brugia malayi 1927 and microfilaria
bancrofti Cobbold, 1877. Chinese Med J 47:1214-1246.

Feng LC. 1933. Household mosquitoes and human filariasis in Amoy, Souyh China. China Med J
47:168-178.

Feng LC, Yao KF. 1935. Observations on filariasis in Huchow Chekiang, China. China Med J
49:797-801.

Feng LC. 1935. Notes on some mosquitoes collected from Shandong Province, North China. Chinese
Med J 49:359-365.

Feng LC. 1936. The development of microfilaria malayi in A. hyrcanus var. sinensis. Chinese Med J
Suppl 1:345-367.

58



References

Fifth Preventive Medicine Unit U.S. Army. 1962. Fourth Annual Korean Mosquito Survey, 1962 Report.

Fifth Preventive Medicine Unit U.S. Army. 1966. Mosquito survey of South Korea. Medical Zoology
Services, 5th Preventive Medicine Unit (SVC) (FLD). Monograph. filariasis in Chung Nam Do,
Korea (Part 2). Morphology and periodicity of the microfilaria. Chung Nam Med J 2:213-217.

Fischer P, Bonow I, Supali T, Rickert P, Rahmah N. 2005. Detection of filaria-specific 1gG4 antibodies
and filarial DNA, for the screening of blood spots for Brugia timori. Ann Trop Med Parasitol
99:53-60.

Fujimori K. 1924. A disease like elephantiasis in Korea. Koseikan lji Kenkukaishi 20:63-77.
Fukushima H. 1967. Selective treatment of bancroftian filariasis. Acta Med Univ Kagoshima 9:25-32.

Filleborn F. 1929. Filariosen des menschen: Kolle und wassermann's handbuch der pathogenen
mikroorganismen. 3rd Edition 1069-1091.

Gelband H. 1994. Diethylcarbamazine salt in the control of lymphatic filariasis. Am J Trop Med Hyg
50:655-662.

Geliebter A, Torby N, Bracco EF. 1983. Over feeding with medium-chain triglycerides diet results in
diminished deposition of fat. Am J Clin Nut 37:1-4.

Hashin S, Rohol HB, Babayan VK, Vanitallie TB. 1964. Treatment of chyluria and chylothorax with
medium chain triglyceride. N Eng J Med 270:756-761.

Hawking FA. 1962. Review of progress in the chemotherapy and control of filariasis since 1955. Bull
World Health Org 27:555-568.

Hayashi S. 1954. Studies on filariasis malayi and bancrofti in Japan. Eisei Dobutsu 41-53.

Hong HK, Huh YJ, Lee JS. 1990. Hibernation studies on Aedes togoi. J Natural Science Inchon Univ.
2:65-75.

Hong HK, Kim CM, Lee JS. 1991. Device of effective sampling method fir the survey of population
density of Aedes togoi larve. Korean J Entomol 21:187.

Hu SMK. 1934. An examination of prisoners at Paoshan, Kiangsu Province, for microfilariae of
Wuchereria bancrofti Cobbold. Chinese Med J 48:1143-1145.

Hu SMK. 1935. Preliminary observations on the longevity of infective larvae of Wuchereria bancrofti

89



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

90

Cobbold in Culex pipiens var. pallens Coquillet. Chinese Med J 49:529-536.

Hu SMK, Wong H, Li BC. 1937. A Brief survey of filariasis in Foochow and Futsing Regions, South
China. Chinese Med J 52:571-578.

Hunter CWIII, Ritchie LS, Chang IC. 1949. Parasitological studies in the Far East: Epidemiological
survey in South Korea. J Parasitol 35(suppl):41.

Hwang CH, Kahn CM, Lee CS, Song JS, Hong HK. 1965. A report on elephantiasis and microfilariasis
found in Yong-ju Kun, Kyongsang-Puk-do, in 1963. Korea Central J Med 9:491-496.

Ibusuki E. 1957. The clinical and histopathological study of the lymphatic system in filariasis (Part 2).
Histopathological study of the lymphatic system in filariasis. Kagoshima Daigaku Igaku Zasshi
9:1106-1136.

Ito S. 1930. Clinical picture and demonstration of elephantoid endemic diseases in Chung Nam. Chosen
Iggakkai Zasshi 20:11.

lyengar R. 1956. Development de Wuchereria bancrofti (Cobbold) et de Wuchereria malayi (Brug) (I
partie). Ann Parasitol 31:99-138.

lyenger MOT. 1938. Studies on the epidemiology of filariasis in Travancore, India. Med Res Mem
30:179.

Jackson RB. 1936. Some observations on the occurrence of filarial infection in mosquito and man in the
colony of Hong Kong. Chinese Med J 50:1767-1772.

Jamail M, Andrew K, Junaidi D, Krishnan AK, Faizal M, Rahmah N. 2005. Field validation of sensitivity
and specificity of rapid test for detection of Brugia malayi infection. Tropical Medicine and
International Health 10:99-104.

Jordan P. 1959. The possible role of low-density microfilaremia in the spread of Wuchereria bancrofti by
Culex fatigans in the East Africa. Trop Med Parasitol 53:42-46.

Kanda T, Choi DW, Joo CY. 1975. Epidemiological studies on malayan filariasis in an inland area in
Kyungpook, Korea. Jpn J Parasitol 24:177-183.

Kangan 1G. 1963. A review of immunologic methods for the diagnosis of filariasis, J Parasitol
49:773-798.

Katamine D. 1954. Pathological finding on filariasis due to Wuchereria bancrofti Rynsho-to-Kenkyu
31:36.



References

Katamine D, Sato A, Tada I, Aoki Y. 1973. Studies on malayan filariasis in Cheju, Korea. I.
Epidemiology of malayan filariasis in some endemic areas as revealed by skin test. Jpn J Trop
Med Hyg 1:189-196.

Kawamura R. 1915. Survey on the microfilaria in the blood of Korean cattles. The 2nd Ann. Report
Animal Dis Serum Lab 142-167.

Kim BC, Hahn SS, Seo BS, Rim HJ, Ko YH, Lim DB. 1968. Mass treatment of malayan filariasis with
diethylcarbamazine ditrate in Cheju Do. Korean J Intern Med 11:799-805.

Kim CH, Shim UT, Lee JS, Yeh HH, Choi DH, Park WH. 1975. The epidemiological studies on the
filariasis in Chung Nam Do, Korea (part 2). Morphology and periodicity of the microfilaria.
Chung Nam Med J 2:213-217.

Kim DC, Lee OY, Kim TW, Han EJ, Lee KW, Choi SH. 1971. Epidemiological studies of human
filariasis of inland Korea: Endemicity and transmission of human filariasis in Yongju area.
Report NIH Korea 8:147-165.

Kim DC. 1974. Epidemiological studies of filariasis in inland Korea. 4. Vector determination of filariasis
malayi in Yongju Area. Abstracts.16th Ann meeting Korean Soc. Parasitology.

Kim DC and Soh CT. 1974. Efficacy of diethylcarbamazine of filariasis malayi in Modified Schedule.
Abstracts.16th Ann meeting Korean Soc. Parasitology.

Kim DC, Lee QY, Lee KW. 1977. Epidemiology of malayan filariasis in Inland Korea. Il. Vector finding
and transmission of Brugia malayi in Yongju area. Yonsei Rep Trop Med 8:23-32.

Kim DC, Lee OY, Lee KW. 1977. Epidemiology of malayan filariasis of inland Korea. 1. Endemicity of
filariasis malayi in Yongju area. Yonsei Rep Trop Med 8:9-22.

Kim DC, Lee QY, Jeong EB, Jeong MG. 1980. Natural transition of endemicity of malayan filariasis in
inland Korea. Report NIH Korea 17:395-340.

Kim DC, Lee QY, Jeong EB, Jeong MG. 1980. Natural transition of endemicity of malayan filariasis in
Inland Korea: Pattern of change in microfilaria rate among inhabitants of Yongpung (formerly
Yongju) area during the period of the last seven years. Korean J Parasitol 18:171-178.

Kim DC. 1985. Brugian filariasis in Korea. Yonsei Rep Trop Med 16:19-27.

Kim DC. 1994. Lymphatic filariasis in the Republic of Korea. Yonsei Rep Trop Med 25:1-12.

Kim HK, Seo BS. 1968. Studies on filariasis in Korea: On the morphology and development of larvae of

91



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Brugia malayi in Aedes togoi. Korean J Parasitol 6:1-16.

Kim HS, Song JS. 1965. Morphological study of microfilariae found in the area of Youngju-Gun. Korean
J Zool 8:11-14.

Kim JS. 1968. Epidemiological investigation of human filariasis in Cheju-do. Korean J Parasitol 6:19-20.

Kim JS. 1970. Ecological survey and mass chemotherapy of filariasis on Cheju-do, Korea. U.S. Army
Research & Development Group (Far East) Report No. FE-404-4.

Kim JS, Lee WY, Chun SL. 1973. Ecology of filariasis on Cheju Island. Korean J Parasitol 11:33-53.

Kim JS, Moon OR, Lee WY, Chun SL. 1973. Efficacy of mass treatment for control of human filariasis.
Korean J Parasitol 11:54-60.

Kim JS, No BU, Lee WY. 1987. Brugian filariasis: 10-year follow-up study on the effectiveness of
selective chemotherapy with diethylcarbamazine on Cheju Island, Republic of Korea. Bull
World Health Org 65:67-75.

Kim TS, Working Group on Malaria and Parasitic Diseases. 2002-2006. Elimination programme for
lymphatic filariasis in Korea. NIH, CDC, Korea.

King BG. 1944. Early filariasis: Diagnosis and clinical findings: A report of 268 cases in American
troops. Am J Trop Med 24:285-298.

Kirihara N. 1926. Several surgical diseases in Korea. Jpn J Surg 27:1375-1376.

Ko TY. 1972. Epidemiological and clinical studies on malayan filariasis in Cheju-do, Korea. Yonsei J
Med Sci 5:7-29.

Kobayashi H. 1928. On the animal parasites in Chosen (Korea). Second Report. Acta med Keijo
11:43-58.

Kobayashi M, Ogura N, Yamamoto H. 1981. Studies on filariasis: Susceptibility of several mosquito
species to periodic Cheju (Korea) stain of Brugia malayi. Jap J Sanit Zool 32:293-299.
Korean Med Assoc 7:657-664.

La Casse WJ, Yamaguti S. 1950. Mosquito Fauna of Japan and Korea, Office of the Surgeon, Hgs. 8th
Army APO 343 p268.

Laing ABG Edeson JFB. 1961. Studies on filariasis in Malaya: Further experiments on the transmission
of Brugia malayi and Wuchereria bancrofti. Ann Trop Med Parasitol 55:86-92.

Lammie PJ, Weil G, Noordin R, Kaliraj P, Steel C, Goodman D, Lakshmikanthan VB, Ottesen E. 2004.



References

Recombinant antigen-based antibody assays for the diagnosis and surveillance of lymphatic
filariasis - a multicenter trial. Filaria J 3(1):9.

Lee IK. 1939. A case of prodromal symptom in endemic elephantiasis in Korea. Mansen No Ikai
222:46-47.

Lee JS, Kim TS, Lee QJ, In TS, Kim H, Lee OY, Kim DC. 1992. Epidemiology of filariasis malayi on
the southern islands and inland Korea (111). Report NIH Korea 29:114-122.

Lee JS, Hong HK. 1995. Effects of nutrient and salinity in egg and larval development of Aedes togoi.
Korean J Parasitol 33:9-18.

Lee JS, Hong HK. 1995. Seasonal prevalence and behaviour of Aedes togoi. Korean J Parasitol 33:19-26.

Lee JS. 2003. A survey of Brugia malayi infection on the western and southern island Korea.
(unpublished observation)

Lee KT. 1961. Malayan filariasis. The Ist report on incidences and distribution among children in
Cheju-Do. Report NIH Korea 4:107-111.

Lee KT, Kim SH, Kong TH, Song JS. 1964. Malayan filariasis. 2nd report: Epidemiological
investigations on filariasis due to Brugia malayi in the residents of southern Cheju-Do island. J
Korean Med Assoc 7:657-664.

Lee KT, Im SO, Ro YS, Yun CS. 1968. The investigation on breeding condition of Aedes togoi larvae.
1st report: Water analysis of breeding place. J Rural Health 3:1-7.

Lee KT, Im SW, Lee BK, Yun CS, Chung Y. 1969. Report on water analysis of breeding places of Aedes
Togoi in Cheju-Do. J Rural Health 3:275-281.

Lee OY, Lee JS, Kim TS, Kim DC, Son SC, Kim JB, Song CH. 1985. Epidemiological studies on
filariasis malayi on Chejudo. Report NIH Korea 22:241-253.

Lee QY, Lee JS, Son SC, Yong TS, Kim DC, Kim JB, Lee SS. 1986. Epidemiological studies on
filariasis malayi on Cheju Do and the southern islands. Report NIH Korea 23:407-422.

Lee QY, Lee JS, Son SC, Yong TS, Lee IS, Kim SS, Kim DC. 1987. Epidemiological studies on filariasis
malayi on the southern islands and inland Korea. Report NIH Korea 23:519-538.

Lee QY, Lee JS, Yong TS, Kim TS, Lee IS, Kim SS, Seo BJ, Kim DC. 1988. Epidemiological studies of
filariasis malayi on the southern islands Korea. Report NIH Korea 25:411-425.

Lee OY, Lee JS, Kim TS, In TS, Lee IS, Seo BJ, Kim DJ, Kim DC. 1989. Epidemiological studies of

93



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

filariasis malayi on the southern islands, Korea (11). Report NIH Korea 26:247-265.

Lee WY. 1969. A study on Aedes togoi as vector of filariasis in Cheju Island. Korean J Parasitol
7:153-159.

Lichtenstein A. 1927. Filaria-onderzoek te Bireuén. Geneesk Tijdschr Ned Indig¢ 67:742-749.

Lien JC. 1960. Laboratory culture of Aedes (finlaya) togoi (Theobald), 1907 and measurements of its
susceptibility against insecticides. Entomol Exp Appl 3:264-282.

Lim BH, Noordin R, Nor ZM, Rahman RA, Abdullah KA, Sinnadurai S. 2004. Brugia malayi infection
in Meriones unguiculatus: antibody response to recombinant BmR1. Exp Parasitol.
Sep-Oct;108(1-2):1-6.

Liu KS. 1937. Filariasis in Changsha: Preliminary report. Chinese Med J 52:579-582.

Mahoney LE, Kessel JG. 1971. Treatment failure in filariasis mass treatment programme. Bull World
Health Org 45:35-42.

Manson-Bahr PEC. 1953. The pathological and clinical aspects of filariasis (filariasis in the South
Pacific). Proceedings of a Conference of Specialists. South Pacific Commission, Moumea
p53-57.

Michael P. 1944. Filariasis among navy and marine personnel: Report on laboratory investigations. US
Navy Med Bull 42:1059.

Mishra K, Raj DK, Dash AP, Hazra RK. 2005. Combined detection of Brugia malayi and Wuchereria
bancrofti using single PCR. Acta Trop 93:233-237.

Miyagi I. 1972. Feeding habits of some Japanese mosquitoes on cold-blooded animals in laboratory. Trop
Med 14:203-217.

Molyneaux DH, Neira M, Liese B, Heyman D. 2000. Lymphatic filariasis. Setting the scene for
elimination. Trans R Soc Trop Med Hyg 94:589-591.

Momma K. 1942. Distribution of microfilaria malayi in Chow-shan Island in Chekiang Province, China.
Do-Jin Kai Igaku Zasshi 16:432-412.

Momma K. 1942. The species and infectivity of microfilaria examined in Chekiang and Kiangsu
Province, China. | & Il Reports. Do-Jin Kai Igaku Zasshi 16:293-308.

Moon 1J. 1939. Studies on the endemic elephantiasis in Korea. Part 1. Survey in Nonsan and Puyo

areas in Chung-Nam. Chosen lggakai Zasshi 29:553-575.

94



References

Moon 1J. 1939. Studies on the endemic elephantiasis in Korea. Part 1. Surveys in Nonsan and Puyo
areas in Chung-Nam. Chosen Iggakai Zasshi 29:697-710.

Moon 1J. 1939. Studies on the endemic elephantiasis in Korea. Part Il. Surveys in Cheju Do. Chosen
Oggakai Zasshi 29:1426-1442.

Moon 1J. 1940. Studies on the Endemic Elephantiasis in Korea. Part I11. Study on the pathogenicity.
Chosen lggakai Zasshi 30:1136-1159.

Moon QY. 1968. An epidemiological study and clinical evaluation of mass chemotherapy with
supatonin for filariasis in Southern area of Cheju Do. Korean J Public Health 5:103-121.

Muench HO. 1959. Catalytic models in epidemiology. Harvard University Press

Murakami T. 1925. Ueber den therapeutischen wert der kondoleonschen operation zur heilung
elephantiastischer oedeme, nebst einer Krankheit. "Pitzin™ in Korea. Geka Hokan 2:1-11.

Nakagawa Y. 1914. On the microfilaria in the blood of sparrow. Chosen Iggakai Zasshi 13:53.

Nakajima Y, Aoki Y, Sakamoto M, Suenaga O, Katamine D. 1976. Studies of malayan filariasis in
Cheju Is., Korea. 4. Experimental transmission of Brugia malayi (Cheju strain) to domestic
cats. JpnJ Trop Med Hyg 4:163-177.

Nakamura S, Miyagi I, Toma T. 1988. Seasonal appearance of immature population of Aedes (finlaya)
togoi (Theobald) in Okinawa. Jap J Sanit Zool 39:91-96.

Nakamura Y. 1964. Experimental studies on the role of Aedes togoi in the transmission of bancroftian
filariasis. 2. On the development of filariasis in Aedes togoi and effect of their parasitism on
the mosquito. End Dis Bull Nagasaki Univ 6:113-124.

Nelson EC, Webb JC, Bayliss M, Starkey GS. 1946. Studies of filariasis development of Wuchereria
bancrofti in Culex quinquefasciatus of Oahu. Am J Trop Med 26:707-713.

Nelson EC, Webb JE, Bayliss M, Starkey GS. 1946. Cited from Sendo and Lincicome.

Nguyen NL, Plichart C, Esterre P. 1999. Assessment of immunochromatographic test for rapid lymphatic
filariasis diagnosis. Parasite 6:355-358.

Noordin R, Shenoy RK, Rahman RA. 2003. Comparison of two 1gG4 assay formats (ELISA and rapid
dipstick test) for detection of brugian filariasis. Southeast Asian J Trop Med Public Health
34:768-770.

Nuchprayoon S, Junpee A, Poovorawan Y, Scott AL. 2005. Detection and differentiation of filarial

95



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

parasites by universal primers and polymerase chain reaction-restriction fragment length

polymorphism analysis. Am J Trop Med Hyg 73:895-900.

Oh HY. 1929. Filariasis in Korea. Chinese Med J 43:16-21.

Oh IS, Bin SD, Yu YH. 1961. Mosquitoes on Cheju-do. New Medical J 4:1475-1478.

Oh SN. Taishou. On study for regional Lymphatic filariasis in Korea. Chosen Iggakai Zasshi 1-9.

Omori N, Fujii S. 1953. On the feeding habits of mosquitoes. Yokohama Med Bull 4:23-31.

Omori N. 1962. A review of the role of mosquitoes in the transmission of malayan and bancroftian
filariasis in Japan. Bull World Health Org 27:585-564.

Omori N. 1966. On the role of Japanese mosquitoes, especially of Culex pipiens pallens in the
transmission of bancroftian filariasis. Prog Med Parasitol Jap 3:471-507.

Paik YH, Ah HS, Huh RS, Yang YJ. 1957. Filariasis investigation on Filariasis in Ronsan. (Chung Nam
Province). Korean Med J 2:1175-1179.

Paik YH. 1986. Effect of diethylcarbamazine against Brugia malayi infection on Cheju Island evaluated
in 1965. Korean J Parasitol 24:201-204.

Paik YH, Cho TJ, Koo DS, LeeHI, Shim JC. 1988. Studies on the current epidemiological situation of
brugian filariasis in endemic areas of Korea. Korean J Parasitol 26:255-262.

Paik YH, Ree HI, Shim JC. 1988. Malaria in Korea. Jap J Exp Med 58:55-66.

Petrishcheva PA. 1949. The transition of Aedes togoi Theobald and Aedes japonicus Theobald (Diptera:
Culicidae) to the synatropic mode of life. Rev Appl Ent B 146-147.

Poynton JO, Hodgkin EP. 1938. Two microfilariae of the Kra Monkey (Macaca irus). Trans R Soc Trop
Med Hyg 32:556-556.

Raghavan NGS. 1961. The vectors of human infections by Wuchereria species in endemic areas and their
biology. Bull World Health Org 24:177-195.

Rahmah N, Lim BH, Khairul Anuar A, Shenoy RK, Kumaraswami V, Lokman Hakim S, Chotechuang P,
Kanjanopas K, Ramachandran CP. 2001. A recombinant antigen-based 1gG4 ELISA for the
specific and sensitive detection of Brugia malayi infection. Trans R Soc Trop Med Hyg.
May-Jun;95:280-284.

Rahmah N, Taniawati S, Shenoy RK, Lim BH, Kumaraswami V, Anuar AK, Hakim SL, Hayati MI, Chan

96



References

BT, Suharni M, Ramachandran CP. 2001. Specificity and sensitivity of a rapid dipstick test
(Brugia Rapid) in the detection of Brugia malayi infection. Trans R Soc Trop Med Hyg
95:601-604.

Rahmah N, Shenoy RK, Nutman TB, Weiss N, Gilmour K, Maizels RM, Yazdanbakhsh M, Sartono E.

2003. Multicentre laboratory evaluation of Brugia Rapid dipstick test for detection of brugian
filariasis. Trop Med Int Health 8:895-900.

Ramachandran CP, Wharton RH, Dunn FL, Kershaw WE. 1963. Aedes (Finlaya) togoi Theobald, a useful
laboratory vector in studies of filariasis. Ann Trop Med Parasitol 54:443-447.

Ramachandran CP. 1968. Studies on the Transmission of Sub-Periodic Brugia malayi by Aedes (Finlaya)
togoi in the laboratory. Med J Malaya 22:198~203.

Ramalingam S. 1969. New record of Aedes (Finlaya) togoi Theobald in West Malaysia. Med J Malaya
32:288-292.

Rao SS, Maplestone PA. 1940 The adult of microfilaria malayi Brug, 1927. Indian Med Gaz 75:159-160.

Rao SS. 1945. Filarial infection in Dhamada due to Wuchereria malayi. Indian Med Res Mem 30:179.

Ree HI, Shin HJ, Lee KT. 1987. Studies on bionomics of Aedes togoi, the vector of brugian filariasis in
Korea. Yonsei Rep Trop Med 18:17-23.

Ree HI, Im KL, Shin HJ, Kim TU. 1988. Study on autogenous behavior of Aedes togoi, the vector of
Brugian filariasis in Korea. Yonsei Rap Trop Med. 19:3-7

Ree HI. 2005. Medical Entomology. Komoonsa, Seoul. pp1-467.

Rim HJ. 1965. Epidemiological studies on the filariasis in the southern coastal areas (The first report). J
Health Fellowship foundation. 1:74-81.

Rim HJ, Lim YC, Seo BS. 1967. Epidemiological study on filariasis in Korea. J Health Fellowship
foundation. 1:74-81.

Santiago-Stevenson J, Oliver-Gonzalez J, Hewitt RI. 1947. Treatment of filariasis bancrofti with
1-Diethylcarbamyl-4-Methylpiperazine Hydrochloride (Hetrazan). JAMA 135:708-711.

Sasa M, Hayashi S, Kano R, Sato K, Komine I, Ishii S. 1966. Studies on filariasis due to Wuchereria
malayi (Brug, 1927) discovered from Hachijo Koshima Island, Japan. Jap J Exp Med
22:357-390.

Sasa M. 1963. Pilot experiments in the control of bancroftian filariasis in Japan and Ryukyu. Bull World

97



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Health Org 28:437.

Sasa M. 1966. Epidemiology of human filariasis in Japan. Prog Med Parasitol Jap 3:389-436.

Schacher JF, Sahyoun PF. 1967. A chronological study of the histopathology of filarial disease in cats
and dogs cause by Brugia pahangi (Buckley and Edeson, 1956). Trans R Soc Trop Med Hyg
61:243-248.

Schacher JF. 1962. Developmental stages of Brugia pahangi in the final host. J Parasitol 48:693-706.

Schacher JF. 1962. Morphology of the microfilaria of Brugia pahangi and the larval stage in the
mosquito. J Parasitol 48:679-692.

Schacher JF, Sulahian A. 1972. Lymphatic drainage patterns and experimental filariasis in dogs. Ann
Trop Med Parasitol 66:209-217.

Senoo T. 1943. Detection of Microfilaria malayi brug in Korea. Nippon Kiseichu Gakkai Kiji 15:36.

Senoo T, Lincicome DR. 1951. Malayan filariasis: Incidence and distribution in southern Korea. US
Armed Forces Med J 2:1483-14809.

Senoo T, Lincicome DR. 1951. The presence of malayan filariasis in Korea. Trans R Soc Trop Med Hyg
45:269-273.

Seo BS, Rim HJ, Seong SH, Park YH, Kim BC, Lim TB. 1965. The epidemiological studies on the
filariasis in Korea I. Filariasis in Cheju-do (Quelpart Island). Korean J Parasitol 3:139-145.

Seo BS, Rim HJ, Lim YC, Kang IK, Park YO. 1968. Epidemiological studies on the filariasis in Korea II:
Distribution and prevalence of malayan filariasis in Southern Korea. Korean J Parasitol
6:132-141.

Seo BS. 1969. Clinical diagnosis and treatment of filariasis. J Korean Modern Med 1:239-243.

Seo BS, Lee JW. 1973. Effectiveness of diethylcarbamazine in the mass treatment of malayan filariasis
with low dosage schedule. Korean J Parasitol 11:61-69.

Seo BS, Whang KI. 1974. Evaluation of mass treatment of malayan filariasis by diethylcarbamazine in
Cheju Island. Korean J Parasitol 12:21-32.

Seo BS, Kang SY. 1974. Mathematical analysis for the epidemiological comparison between Cheju
Island and inland malayan filariasis in Korea. Korean J Parasitol 12:80.
Seo BS. 1974. The periodicity of microfilariae of Brugia malayi in Cheju Island. Korea. Korean J

Parasitol 12:95-100.

98



References

Seo BS. 1975. Nature and control of side-reactions due to diethylcarbamazine in the treatment of malayan
filariasis. J Nat Acad Sci Korea (Nat Sci Ser) 14:177-229.

Seo BS. 1976. Morphology of the microfilaria of Brugia Malayi in Cheju-do, Korea. Korean J Parasitol
14:41-49.

Seo BS. 1976. Studies on filariasis in Korea: Status survey and chemotherapy in Cheju-do. Seoul J Med
17:83-95.

Seo BS. 1978. Malayan filariasis in Korea. Korean J Parasitol 16 (suppl):1-108.

Shoji S. 1955. On the synecological observation of micro-organism communities in some tidewater

rock-pool with special reference to the morphological variation of the larvae of mosquito, Aedes
togoi Theobald. Ecol Rev 14:91-98.

Soh CT, Lee KT, Im SW, Lee JH. 1966. Clinical manifestation of Brugia malayi infection in Korea.
Korean J Parasitol 4:1-6.

Soh CT, Kim DC. 1974. Clinical and physical observation of malayan filariasis cases in Yongju-gun,
Korea. Yonsei Rept Trop Med 5:104-116.

Soh CT, Kim DC. 1977. Efficacy of Diethylcarbamazine citrate against Filariasis malayi in modified low
dosage schedule. Yonsei Rep Trop Med 8:51-56.

Soh CT, Lim CK, Chung PR, Chang JK. 1988. Effects of "Ornidazole", a Nitroimidazole Compound, on
the Micromorphology of Trichomonas vaginalis. Yonsei Rep. Trop. Med. 19:3-11.

Song JS, Koo SH, Lee KY. 1964. Report on filariasis at Danyang district, Choongchung Puk Do
Province. Korean J Parasitol 2:125-131.

Song JS, Kim DC. 1967. Filariasis found in Daeduk Gun, Chungchung Nam Do. Report NIH Korea
4:163-165.

Song JS, Hong HK. 1968. Filariasis found in Yongju-gun, Kyongsang Buk Do Province. Korean J
Parasitol 6:9-15.

Stolk WA, VAN Oortmarssen GJ, Pani SP, DE Vlas SJ, Subramanian S, DAS PK, Habbema JD. 2005.
Effects of ivermectin and diethylcarbamazine on microfilariae and overall microfilaria

production in bancroftian filariasis. Am J Trop Med Hyg 73:881-887.
Stoll NR. 1947. This wormy world. J Parasitol 33:1-18.

Supali T, Rahmah N, Djuardi Y, Sartono E, Riickert P, Fischer P. 2004. Detection of filaria-specific 1G4

99



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

100

antibodies using Brugia rapid test in individuals from an area highly endemic for Brugia timori.
Acta Trop. May;90:255-261.

Suresh S, Kumaraswami V, Suresh I, Rajesh K, Suguna G, Vijayasekaran VV, Ruckmani A,
Rajamanickam MG. 1997. Ultrasonographic diagnosis of subclinical filariasis. J Ultrasound
Med 16:4549-4555.

Sucharit S, Vutikes S, Leemingswasdi S, Kerdpibul V, Chomcharn Y. 1982. The Effects Of
Common Salt On Aedes togoi And Filarial Infection. Kisaengchunghak Chapchi 20:21-27.

Tata I, Kawashima K. 1962. Studies on the skin reaction in human filariasis. 1. The purification of filaria
peptide antigen (FPT) and its skin reaction. Med Biol 63:151-155.

Tada I, Kawashima K. 1964. Studies on the skin reaction in human filariasis with a purified antigen from
Dirofilaria immitis. Jpn J Parasitol 13:427-434.

Tanaka K, Mizusawa K, Saugsted ES. 1979. Mosquitoes of Japan and Korea. Contrib Am Entomol Inst
16:331-334.

Taylor AER. 1960. Studies on the microfilaria of Loa loa, Wuchereria bancrofti, Brugia malayi,
Dirofilaria immitis, D. repens and D. aethiops. J Helminthol 34:13-26.

Taylor AER. 1960. The Development of Dirofilaria immitis in the mosquito Aedes togoi. J Helminthol
34:27-38.

Tongu Y. 1974. Ultrastructural studies on filariasis in microfilaria of Brugia malayi. Acta Med Okayama
28:219-242.

Turner LH. Edeson JFB. 1957. Studies on filariasis in Malaya: The periodicity of the microfilariae of
Wuchereria malayi. Ann Trop Med Parasitol 51:271-277.

Turner LH. 1959. Studies on filariasis in Malaya: A trial mass treatment of Wuchereria malayi filariasis
with diethylcarbamazine in single daily doses. Ann Trop Med Parasitol 53:268-273.

Turner LH. 1959. Studies on filariasis in Malaya: Treatment of Wuchereria malayi filariasis with
diethylcarbamazine in single daily doses. Ann Trop Med Parasitol 53:180-188.

Van den Berghe L, Peel E, Chardome M. 1963. Two sheathed microfilariae in animals from the Congo
basin forest. J Parasitol 49:471-473.

Wada Y. 1966. Epidemiology of bancroftian filariasis in Nagate and Abumize villages, Nagasaki



References

prefecture, expecially in relation to vector mosquitoes. End Bull Nagasaki 8:45-53.

Wada Y, Katamine D, Oh MY. 1973. Studies on malayan filariasis in Cheju-do, Korea. 2. Vector
mosquitoes of malayan filariasis. Jap J Trop Med Hyg 1:197-210.

Wartman WB. 1944. Lesion of the lymphatic system in early filariasis. Am J Trop Med 24:299-313.

Wharton RH. 1957. Studies on filariasis in Malaya: The efficiency of Mansonia longipalpis as an
experimental vector of Wuchereria malayi. Ann Trop Med Parasitol 51:422-439.

Wharton RH. 1957. Studies on filariasis in Malaya: Observations on the development of Wuchereria
malayi in Mansonia (Mansonioides) longipalpis. Ann Trop Med Parasitol 51:278-296.

WHO. 1962. Expert committee on filariasis (Wuchereria and Brugia infections). WHO Techn Rep
(Ser.233)

WHO. 1963. Thirteenth report of the WHO expert committee on insecticides. WHO Techn Rep (No. 265)

WHO. 1965. Report on the Inter-regional seminar on filariasis. Manila, the Philippines 1-61.

WHO. 2002. Report of an informal consultation on surgical approaches to the urogenital manifestations
of lymphatic filariasis. WHO. Geneva.

Wilson T. 1950. Hetrazan in the treatment of filariasis due to Wuchereria malayi. Trans R Soc Trop Med
Hyg 44:44-49.

Wongkamchai S, Choochote W, Jitpuckdee A, Suvannadabba S, Loymak S, Sakolvaree Y, Tapchaisri P,
Chaicumpa W. 2003. An antigen detection assay for diagnosing filariasis. Asian Pac J Aller
Immunol 21:241-251.

Yamada K, Mizugi G. 1912. Filariasis in Korean cattles. Gyu-Eki Ken-Kyu Ji-ko 141-145.

Yamada S. 1927. An experimental study on twenty-four species of Japanese mosquitoes regarding their
suitability as intermediate hosts for filaria bancrofti Cobbold. Sci Repts Govt First Inf Dis
6:559-662.

Yamamoto H, Hayashi S. 1965. Studies on the fever reaction of microfilaria carriers due to
administrations of DEC. Jpn J Parasitol 14:534-541.

Yong TS, Lee OY, Lee JS, Kim TS, Kim DC. 1988. Clinical observation of malayan filariasis cases on
the Heugsan Island, Korea. Report NIH Korea 25:427-441.

Yu HS, Lee JH, Kim HC. 1991. Biological control of Anopheles Mosquitoes with Native Fish Predators

(Aplocheilus and Aphyocypris) and herbivore, Tilapia in National Rice Field in Korea. Korean J

101



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Entomol 187.
Yun IS. 1927. Elephantiasis due to filaria in Korea. Chosen lggakai Zasshi 76:326-334.

102



Annex 1

Annex 1

1927

1929-1930

1930-1940

1951

Important Events

Identification of first authentic case of lymphatic filariasis in Korea.

First epidemiological survey was carried out in Chungcheongnam-do and

Jeju-do.

Analysis of the clinical manifestations observed in Korean patients. The
episodic febrile attacks accompanied by acute lymphadenitis and
lymphangitis are the clinical manifestations characteristic to the early stage
of lymphatic filariasis. The recurrent febrile attacks, and the repeated
occurrence of lymphangitis seemed to be important factors that may
consequently result in elephantiasis in some of the infected cases.
Enlargement of lymph nodes was also found in some cases; large in size, not
hard, rather rubbery in consistency and movable. The most commonly
affected site is the inguinal lymph nodes. No case of lymphangitis of the
spermatic cord or lymph-scrotum was recognized in lymphatic filariasis
patients in Korea. Clinical signs such as chyluria, haematochyluria or
chylous effusions were not usually observed, but elephantiasis of the
extremities was frequently observed. The episode of recurrent febrile attack,
lymphangitis, and elephantiasis are the most important clinical signs of

lymphatic filariasis found in Korea.

Survey in southern region of Korea and Jeju-do revealed 12.1% of positive
rate for microfilaria (604 cases/5,000 examinee). The highest positive rate in
Jeju-do reached 26.6%. All the affected species were identified as Brugia

malayi.
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1953

1964

1973

1974

1980

1986

1986

Launching of nationwide epidemiological survey. There were three major
endemic foci of the lymphatic filariasis in Korea, including the northeastern
part of Gyeongsangbuk-do, the western coastal areas of Jeollanam-do and

Jeju-do.

Start mass chemotherapy with diethylcarbamazine in endemic areas.
Identification of Aedes togoi as a vector mosquito for B. malayi filariasis on

Jeju-do.

Introduction of low dosage regimen with diethylcarbamazine.
Administration of low dosages daily or with a gradual increase of daily
dosages after several days of initial administration, totaling 36 mg/kg in a

full course.

Identification of Anopheles sinensis as a vector mosquito responsible for

local transmission of B. malayi in inland areas of Korea.

Epidemiological surveys in Jeju-do, where the lymphatic filariasis was most
endemic, revealed that the microfilaria positive rate reduced to a
significantly low level of 0.5% following mass and selective treatments. In
inland Korea, there has also been marked decrease of microfilaremia from
12.4% in 1973 to 2.2% in 1980.

The epidemiological surveys in four villages of Jeju-do showed 0.3% of
microfilaria positive rate in their peripheral blood smears. In inland Korea,

microfilaria positive case was not detected.

A groups of remote islands of Jeollanam-do, including Daeheuksan-do of
Heuksan-myeon (Sinan-gun), which is located off the southwestern part of the
Korean peninsula, were newly found to be endemic areas of B. malayi
filariasis. Surveys in these areas demonstrated relatively high microfilaria

rate among inhabitants with 10.6% on the average out of a total of 1,862
persons examined in the 21 villages of the 11 small islands from 1985 to 1987.
The average microfilaria count for 198 positive cases were 33.4/120 pl night
blood.



1988

1992-2000

2002-2005

2006

Annex 1

Analysis of the relationship between the nocturnal periodicity of
microfilariae of B. malayi in the peripheral blood and the blood sucking
time of the vector mosquitoes. The lowest microfilaria count was seem
between 11:00 am and 3:00 pm. It gradually increased in the evening, with a
significant increase at night around 9:00 pm and reached a plateau around
1:00 am (1.6 microfilariae/pl). The highest microfilaremia was observed
during 11:00 pm - 5:00 am (1.1-1.4 microfilariae/pl). The mosquitoes
showed a typical nocturnal activity. Their peak human biting time was
between 1:00 am - 3:00 am.

The infected people in Sinan-gun were treated with diethylcarbamazine from
1986 to 1992 with the low dosage schedule. In 2000, epidemiological
survey revealed 1.4% of positive rate (2 cases). A total of six persons
including these two persons were treated with a single dose of albendazole
and ivermectin, which resulted in successful treatment. In 2003, no positive

case was found in these areas.

Microfilaria surveys were done in three endemic areas of Jeju-do,
Jeollanam-do including Sinan-gun and Gyeongsangbuk-do. No case was

found to be positive with microfilaria by microscopic examination

(0 case/9,426 examinee).

A seroepidemiological survey was carried out for 3,049 school children aged
10-13, in areas where B. malayi filariasis had been prevalent . No case was
positively reacted. This result may further reflect that the transmission of
filariasis in the Republic of Korea has already probably terminated more

than three decades ago.
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Annex 2: Photographs (Case and control)

Brugia malayi microfilaria from positive cases of Sinan-gun,
Jeollanam-do (Kim et al., 2002) and Aedes togoi being reared in
insectary (2007)

Visiting to a village in endemic areas and

residents waiting for blood collection (Sinan-gun, 1986, 1987)
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Annex 2: Photographs (Case and control)

Education of filariasis to the residents in endemic areas and
distribution of DEC tablets (Sinan-gun Jeollanam-do, 1987)

Elephantiasis of upper extremities of filariasis malayi cases

(Sinan-gun, Jeollanam-do, 1986 and 1988)

107



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Elephantiasis of lower extremities of filariasis malayi cases

(Sinan-gun, Jeollanam-do, 1986 and 1989)
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Annex 2: Photographs (Case and control)

Yoshisawa black light traps hanged under the eaves of a house
and around rock pools on the seashore of Maemul-do as Aedes

togoi breeding places (Sinan-gun, Jeollanam-do, 1988)

109



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Anti-Brugia specific antibody test for elementary school children

in Jeollanam-do, Gyeongsangbuk-do, and Jeju-do in 2006

Anti-Brugia specific antibody test by BRUGIArapid "' (MBDr) in
the former endemic areas of Jeollanam-do, Gyeongsangbuk-do
and Jeju-do in 2006
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Annex 2: Photographs (Case and control)

Past view of a village and a house in an endemic area of
Jeollanam-do (1986)

Recent view of a village and a house in an endemic area of
Jeollanam-do (2006)

111



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Past view of a village and a house in an endemic area of
Gyeongsangbuk-do (1987)

Recent view of a village and a house in an endemic area of
Gyeongsangbuk-do (2006)
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Annex 2: Photographs (Case and control)

Recent view of a village of an endemic area of Jeju-do (2006)
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Table 1. Microfilarial survey of night blood specimens collected from army recruitment camp
in 1964 to 1967.

Areas No.exam. No.pos. (%)
Seoul 2,102 1 (0.005)
Gyeonggi-do 1,960 0
Gangwon-do 1,409 12 (0.9%)
Samcheock-gun 599 6 (1)
Chuncheon-si 42 1 (2.4%)
Myeongju-gun 262 2 (0.8)
Wonseong-gun 52 1(1.9)
Wonju-si 39 1(2.6)
Jeongseon-gun 20 1(5)
Chungcheongnam-do 3,320 8 (0.3)
Daejeon-si 499 2 (0.4)
Gongju-gun 190 1(0.5)
Daedeock-gun 182 2(1.1)
Buyeo-gun 195 1(0.5)
Boryeong-gun 340 1(0.3)
Asan-gun 36 1(2.8)
Chungcheongbuk-do 2,118 2(0.1)
Cheongwon-gun 408 1(0.2)
Okcheon-gun 207 1(0.5)
Jeollabuk-do 2,201 9(0.4)
Namwon-gun 122 2(1.6)
Imsil-gun 199 3(1.5)
Jangsu-gun 83 1(1.2)
Muju-gun 19 1(5.3)
Gochang-gun 369 2 (0.5)
Jeollanam-do 2,287 27 (1.2)
Wando-gun 380 8 (2.1)
Haenam-gun 419 5(1.1)
Yeongam-gun 34 1(2.9)
Boseong-gun 298 7(2.3)
Jangheung-gun 259 4 (1.6)
Gangjin-gun 228 1(0.4)
Goheung-gun 303 1(0.3)
Gyeongsangbuk-do 5,008 69 (1.4)
Yeoungdeok-gun 112 9(8)
Bonghwa-gun 568 29 (5.1)
Yeongju-gun 160 6 (3.8)
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Table 1. Microfilarial survey of night blood specimens collected from army recruitment camp
in 1964 to 1967 (continued)

Areas No. exam. No.pos. (%)
Andong-gun 757 21 (2.9)
Uljin-gun 67 1(1.5)
Uiseong-gun 262 1(0.4)
Gunwi-gun 108 1(0.9)
Daegu-si 541 1(0.2)
Gyeongsangnam-do 3,642 0
Jeju-do 769 27 (3.5)
Jeju-si 129 1(0.8)
Namijeju-gun 331 19 (5.4)
Bukjeju-gun 309 7(2.3)
Total 24,816 155 (0.63)

(Seo et al., 1968)
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Table 2. List of Korean mosquitoes

| Anophelinae

27. Aedes (Stegomyia) galloisi Yamada

Genus 1. Anopheles
1. Anopheles sinensis Wiedemann
2. Anopheles sineroides Yamada
3. Anopheles koreicus Yamada & Watanabe
4. Anopheles yatsushiroensis Miyazaki
5. Anopheles lindesayi japonicus Yamada
6. Anopheles pullus Yamada

Il. Culicinae

Genus 2. Culex
7. Culex (Neoculex)hayashii Yamada

8. Culex (Neocules) rubensis Sasa et
Takahashi

9. Culex (Lutzia) fuscanus Wiedemann
10. Culex (Lutzia) vorax Edwards

11. Culex (Culiciomyia) kyotoensis Yamaguti
et La Casse

12. Culex (Culex) bitaeniorhynchus Giles
13. Culex (Culex) sinenesis Theobald
14. Culex (Culex) whitmorei Giles

15. Culex (Culex) orentalis Edwards

16. Culex (Culex) mimeticus Noe

17. Culex (Culex) jacksoni Edwards

18. Culex (Culex) tritaeniorhynchus Dyar
19. Culex (Culex) vishnui Theobald

20. Culex (Culex) sitiens Wiedemann

21. Culex (Culex) vagans Wiedemann
22. Culex (Culex) pipens pallens Coquillett

23. Culex (Culex) pipiens quinquefasciatus
Say

Genus 3. Aedes
24. Aedes (Stegomyia) albopictus Skuse

25. Aedes (Stegomyia) chemulpoensis
Yamada

26. Aedes (Stegomyia) flavopictus Yamada

28. Aedes (Finlaya) nipponicus La Casse et
Yamaguti

29. Aedes (Finlaya) oreophilus Edwards
30. Aedes (Finlaya) hatorii Yamada

31. Aedes (Finlaya) japonicus Theobald
32. Aedes (Finlaya) koreicous Edwards
33. Aedes (Finlaya) togoi Theobald

34. Aedes (Finlaya) seoulensis Yamada
35. Aedes (Finlaya) kobayashii Nakata

36. Aedes (Aedimorphus) vexans nipponii
Theobald

37. Aedes (Aedimorphus) alboscutellatus
Theobald

38. Aedes (Ochlerotatus) dorsalis Meigen

39. Aedes (Neomelaniconion) lineatopennis
Ludlow

40. Aedes (Aedes) esoensis Yamada
Genus 4. Armigeres

41. Armigeres (Armigeres) subalbatus
Coquillett

Genus 5. Mansonia
42. Manonia (Mansonia) uniformis Theobald

43. Mansonia (coquilletidia) ochracea
Theobald

Genus 6. Heizmannia
44, Heizmannia lii Wu

Genus 7. Tripteroides
45, Tripteroides bambusa Yamada
Genus 8. Culiseta

46. Culiseta (culiseta) kanayamenisis
Yamada

47. Culiseta (Culiseta) nipponica Yamaguti
et La Casse

Il Toxorhynchitinae

Genus 9. Toxorhynchites

48. Toxorhynchites (Toxorhychites)
towadensis Matsumura

49. Toxorhynchites (Toxorhynchites)
aurifluus koryoensis Osasawara

(Lee, 1978)
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Table 3. Natural infection of Anopheles sinensis with Brugia malayi 3rd stage infective larvae
in Yeongju-si, Gyeongsangbuk-do

Kim et al.

Sangmang-2ri
(1971) d g

Kim et al. Unmun-1ri &
(1973) Sincheon-2ri

(Kimetal., 1971, 1974, 1977)
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Table 4. The rate of natural infection of Aedes togoi in Jeju-do (1960~1975)

Village
Authors
(Year) Wimi- Taeheung Tosan Biyang Haye Heonggan Kapa Wimi-
2ri -ri -ri -ri -ri Is. Is. 1ri
Mf rate
(%) 22.2 - - - - - - -
No. of
Lee dissected 704 ) ) ) } ) - -
(1964)
No. pos. 2 - - - - - - -
Infect. rate
(%) 0.7 - - - - - - -
Mf rate - 28.6 272 273 134 17.1 6.2 -
(%)
No. of
Chun  gissected - 157 - 130 139 - 19 -
(1968)
No. pos. - 10 - 11 5 - 1
Infect. rate
(%) - 6.4 - 8.5 3.6 - 5.2 -
Mf rate
(%) - 30.1 124 17.7 - 25.2 7.1 -
Kim  No.of - 127 126 98 ; 78 67 ;
etal. dissected
(1973)  No. pos. - 9 4 4 - 6 1 -
Infect. rate
(%) - 7.1 3.2 41 - 7.7 1.4 -
Mf rate (%) - 4.3 6.4 2.7 15.2 26.1 0.9 -
No. of
Kim dissected - 96 64 30 - 28 64 -
et al.
(1973)  No. pos. - 0 0 0 - 3 0 -
Infect. rate
(%) - 0 0 0 - 10.7 0 -
Mf rate (%) - - - - - - - 19.2
No. of
Seo  dissected i i i i i i i e
(1976)  No. pos. - - - - - - 1
Infect. rate
%) - - - - - - - 0.3

120



Appendix |

Table 5. Transition of microfilaria rate in inhabitants of Yeongju-si in 1973, 1980 and 1987

1973 1980 1987

Area Village No. No. % No. No. % No. No. %
exam. pos. poS. exam. pos. pOS. exam. pos. pos.

Baranggol 61 11 180 34 2 59 34 0 0

Ganuni 66 4 6.1 - - - 48 0 0

Guitonggol 41 3 73 30 0 0 33 0 0

Yeongju-si

Alseonggol 86 15 174 72 3 4.2 50 0 0
Jangjagol 91 5 55 65 0 0 38 0 0

Saehae 276 39 141 169 3 1.8 125 0 0

Total 621 77 124 370 8 2.2 328 0 0

(Kim, 1994; Kim et al., 1973, 1980; Lee et al., 1985, 1986, 1987, 1988, 1989; Paik et
al., 1986, 1988)



ELIMINATION OF LYMPHATIC FILARIASIS IN KOREA

Table 6. Reduction of microfilaria rate in Namjeju-gun

Village
Year Namwon- Pyoseon- Seongsan- ~Andeok- — Daejeong- ...,
eup myeon eup myeon eup
No. exam. 317 162 201 150 0 830
1963-'65 No. pos. 59 22 7 12 0 100
% pos. 18.6 13.6 3.5 8 0 12
No. exam. 1,301 800 0 0 1,239 3,340
1968-'70 No. pos. 326 174 0 0 60 560
% pos. 251 21.8 0 0 4.8 16.8
No.exam. 5,415 3,289 4,980 0 13,684
1970-'73 No. pos. 257 119 168 0 544
% pos. 4.7 3.6 3.4 0 7.8 4
No. exam. 312 365 0 0 360 1,037
1978 No. pos. 18 20 0 0 0 38
% pos. 5.8 55 0 0 0 3.7
No.exam. 1,133 488 1,892 0 0 3,513
1982-'84 No. pos. 22 13 17 0 0 52
% pos. 19 2.7 0.9 0 0 15
No. exam. 1,448 172 115 241 65 2,041
1985-'89 No. pos. 8 1 4 0 0 13
% pos. 0.5 0.6 35 0 0 0.6
No. exam. 1,059 516 90 0 136 1,801
2005 No. pos. 0 0 0 0 0 0
% pos. 0 0 0 0 0 0

(Kimetal., 1968; Kimetal., 1968, 1970, 1973; Kimet al., 2005; Lee, 1961, 1964; Moon, 1968;
Seo etal., 1965, 1969, 1973, 1974, 1976; Soh et al., 1966)
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Table 7. Reduction of microfilaria rate in Bukjeju-gun

Village
Year Aewol- Hallim- Gujwa- Hangyeong- Jocheon- Chuja- Total
eup eup eup myeon eup myeon
No. 63 542 174 201 119 199 1,298
exam.
1963-68 No.pos. 10 96 3 2 1 20 132
%pos. 159  17.7 1.7 1 0.8 10.1 102
No. 117 136 165 0 147 513 1,078
exam.
198589 No.pos. 1 0 1 0 0 9 11
% pos. 0.9 0 0.6 0 0 1.8 1
No. 105 302 410 189 0 537 1,543
exam.
2005 No.pos. O 0 0 0 0 0 0
% pos. 0 0 0 0 0 0 0

(Kimetal., 1968; Kimetal., 1968, 1987; Kim et al. 2005; Lee, 1961, 1964; Lee et al., 1985,
1986, 1987, 1988, 1989; Moon, 1968; Paik, 1986, 1988; Seo et al., 1965, 1968, 1969; Soh et al.,
1966 )
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Table 8. Reduction of microfilaria rate on the islands in Sinan-gun, Jeollanam-do in 1986 to

2002
1986-1992 2000 2002
Island Village No. No. % No. No. % No. No. %
Exam. Pos. Pos. Exam. Pos. Pos. Exam. Pos. Pos.
Jin-ri 2gu 90 2 2.2 73 0 0 89 0 0
Bi-ri 60 10 16.7 46 0 0 57 1 1.8
Dacheuksan- Sa-ri 55 5 9.1 76 2 26 111 0 0
do Sim-ri 78 9 115 44 4 9.1 63 1 1.6
Ma-ri 51 11 216 27 0 0 33 0 0
Gonchon-ri 48 10 20.8 24 0 0 - - 0
Ye-ri 2gu - - - - - - 69 0 0
Subtotal 382 47 123 290 6 21 422 2 0.5
Su-ri 124 15 121 - - - 89 0 0
Daedun-do  Domok-ri 61 7 115 - - - 48 0 0
O-ri 84 7 8.3 - - - 32 0 0
Subtotal 269 29 10.8 - - - 169 0 0
Hona-do Hongdo 1gu 162 12 7.4 - - - 142 0 0
9 Hongdo 2gu 142 15 106 37 0 0 40 0 0
subtotal 304 27 89 37 0 0 182 0 0
Gageo 1gu 235 7 3 - - - 96 0 0
Gageo-do Gageo 2gu 44 4 9.1 - 20 0 0
Gageo 3gu 43 2 4.7 - - - 16 0 0
Subtotal 322 13 4 - - - 132 0 0
Daejang-do  Jangdo-ri 67 15 224 45 0 0 56 0 0
Yeongsan-do Yeongsan-ri 45 9 20 45 0 0 - - 0
Damul-do Damul-ri 125 9 7.2 49 0 0 84 0 0
Sangtae-do  Sangtaedo-ri 83 18 21.7 - - - 31 0 0
Jungtae-do  Jungtaedo-ri 56 10 179 - - - - - -
Hatae-do Hataedo-ri 100 15 15 - - - 43 0 0
Manjae-do Manjaedo-ri 109 6 55 - - - 38 0 0
: Ui lgu 79 0 0 - - - 38 0 0
Ui-do Ui 2gu 49 0 0 . - - 17 0 o0
Seosoui-do Ui 3gu (Seori) 37 0 0 - - - 29 0 0
Dongsoui-do Ui 3gu (Seori) - - - - - - 10 0 0
Subtotal 750 82 15.7 139 0 0 94 0 0
0.2
Total 2,027 198 9.8 466 6 13 1,251 2  (Treat

with
DEC)

(Leeetal., 1986, 1987, 1988, 1989; Yong et al., 1988;Kim, 1994; Chai et al., 2003; Leeetal.,

1992, 2002)
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Table 9. Microfilaria rate among inhabitants on the islands of Jindo-gun, Jeollanam-do in

2002
No. exam. No. pos. % pos.
Island Village
Total Male Female Total Male Female Total Male Female

Seogeochado  Seogeochado-ri 50 25 25 0 0 0 0 0 0

Dongyuk-ri 75 31 44 0 0 0 0 0 0
Donggeochado

Dongmak-ri 31 10 21 0 0 0 0 0 0
Maengkoldo Maengkoldo-rilgu 20 9 11 0 0 0 0 0 0
Jukdo Maengkoldo-ri 2gu 6 1 5 0 0 0 0 0 0
Dokgeodo Dokgeo-ri 1gu 13 5 8 0 0 0 0 0 0
Seoldo Dokgeo-ri 2gu 8 7 1 0 0 0 0 0 0
Jukhangdo Jukhang-ri 33 17 16 0 0 0 0 0 0
Cheongdeungdo Cheongdeung-ri 27 14 13 0 0 0 0 0 0

Gwanmae-ri 80 32 48 0 0 0 0 0 0
Gwanmaedo

Gwanho-fi 101 38 63 0 0 0 0 0 0

Daema-ri 41 11 30 0 0 0 0 0 0
Daemado

Daemak-fi 15 4 11 0 0 0 0 0 0
Somado Soma-ri 38 12 26 0 0 0 0 0 0
Gwansado Gwansa-fi 57 16 41 0 0 0 0 0 0
Naebyeongdo  Naebyeongdo-ri 13 6 7 0 0 0 0 0 0
Oebyeongdo Oebyeongdo-ri 13 4 9 0 0 0 0 0 0
Jinmokdo Jinmokdo-ri 10 4 6 0 0 0 0 0 0

Total 631 246 38 O 0 0 0 0 0

(Kimetal., 2002)
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Table 10. Microfilaria rate among inhabitants on the islands of Wando-gun, Jeollanam-do in
2003

No. exam. No. pos. % pos.

Area Island Village
Total Male Female Total Male Female Total Male Female

Seonchang-ir 64 33 31 0 0 0 0 0 0
Jeongdong-ri 84 40 44 0 0 0 0 0 0
Book-fi 49 23 26 0 0 0 0 0 0

Bogil-myeon  Bogildo
cheongbyeol-ri 67 30 37 0 0 0 0 0 0
Baekdo-ri 60 25 35 0 0 0 0 0 0
Yesong-ri 141 67 74 0 0 0 0 0 0
Total 465 218 247 0 0 0 0 0 0
Nohwado  Bukgo-ri 71 35 36 0 0 0 0 0 0
Subtotal 71 35 36 0O O 0 0O O 0
Nae-ri 174 76 98 0 0 0 0 0 0

Neopdo
Bangchuk-ri 152 79 73 0 0 0 0 0 0
Nohwa-up Subtotal 326 155 171 0 0 0 0 0 0
Seoneopdo  Seo-fi 75 33 42 0 0 0 0 0 0
Eoryongdo  Eoryong-fi 25 16 9 0 0 0 0 0 0
Masakdo Masak-ri 8 3 5 0 0 0 0 0 0
Norokdo Norok-ri 15 5 10 0 0 0 0 0 0
Total 520 247 273 0 0 0 0 0 0
Maengseon-ri 106 43 63 0 0 0 0 0 0
Mira-fi 187 84 103 O 0 0 0 0 0

Soando
Bukam-ri 45 18 27 0 0 0 0 0 0
sojin-ri 108 52 56 0 0 0 0 0 0

Soan-myeon

Subtotal 446 197 249 0 0 0 0 0 0
Dangsado  Dangsa-fi 38 17 21 0 0 0 0 0 0
Hoenggando Hoenggan-ri 93 43 50 0 0 0 0 0 0
Gudo Gudo-fi 30 12 18 0 0 0 0 0 0
Total 607 269 338 0 0 0 0 0 0

(Kimetal., 2003)
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Table 10. Microfilaria rate among inhabitants on the islands of Wando-gun, Jeollanam-do in
2003 (continued)

No. exam. No. pos. % pos.
Area Island Village
Total Male Female Total Male Female Total Male Female

Dorak-ri 89 39 50 0 0 0 0 0 0
do Dongcheon-ri 59 22 37 0 O 0 0 0 0
Gwondeok-ri 21 8 13 0 0 0 0 0 0
Subtotal 199 83 116 0 0 0 0 0 0
Cheongsan- Modong-ri 54 20 33 0 0 0 0 0 0

myeon  paemo-do
Moseo-ri 89 37 52 0 0 0 0 0 0
Subtotal 143 58 85 0 0 0 0 0 0
Somo-do Mobuk-ri 33 14 19 0 0 0 0 0 0
Yeoseo-do  Yeoseo-ri 63 30 33 0 0 0 0 0 0
Jang-do Ji-ri 12 4 8 0 0 0 0 0 0
Total 450 189 261 0 0 0 0 0 0
llieong-ri 91 40 51 0 0 0 0 0 0

Pyeongi-ldo
Yeonghang-ri 46 25 21 0 0 0 0 0 0
Subtotal 137 65 72 0 0 0 0 0 0

Geumil-eup

Darang-do  Darang-ri 19 12 7 0 0 0 0 0 0
Sorang-do  Sorang-ri 75 39 36 0 0 0 0 0 0
Sin-do Sindo-ri 29 10 19 0 0 0 0 0 0
Total 260 126 134 0 0 0 0 0 0
Yuchon-ri 81 37 44 0 0 0 0 0 0

Saengil-do
Saengil- Yongchul-ri 32 12 20 0 0 0 0 0 0
myeon Subtotal 113 49 64 0 0 0 0 0 0
Deogu-do  Deogu-ri 60 31 29 0 0 0 0 0 0
Total 173 80 93 0 0 0 0 0 0
Grand total 2,475 1,129 1,346 0 0 0 0 0 0

(Kimetal., 2003)
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Table 11. Microfilaria rate among inhabitants on the islands of Yeosu-si, Jeollanam-do in

2004
No. exam. No. pos. % pos.
Area Island Village
Total Male Female Total Male Female Total Male Female

Seodo-ri 163 86 77 0 0 0 0 0 0

Seo-do
Deokchon-ri 112 40 72 0 0 0 0 0 0
Jukchon-ri 109 39 70 0 0 0 0 0 0

Dong-do
Yuchon-ri 39 13 26 0 0 0 0 0 0
Samsan- Sonjuk-do Sonjuk-ri 90 41 49 0 0 0 0 0 0
myeon  gogeomun-do  Sonjuk-ri 12 5 7 0 0 0 0 0 0
Uiseong-ri 36 15 21 0 0 0 0 0 0
Gyeongchon-ri 21 11 10 0 0 0 0 0 0

Cho-do
Jinmak-ri 69 33 36 0 0 0 0 0 0
Daedong-ri 72 29 43 0 0 0 0 0 0
Total 723 312 411 0 0 0 0 0 0

(Kimetal., 2004)
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Table 12. Microfilaria rate among inhabitants on the islands of Tongyeong-si, Jeollanam-do

in 2004
No. exam. No. pos. % pos.
Area Island Village
Total Male Female Total Male Female Total Male Female
Maejuk-ri 4 16 3 0 0 0 0 0 0
(Danggeum)
Maemul-do Magidkri
Hansan- aejurer 2 8 14 0 0 0 0 0 0
myeon (Daehang)
Somaemul-do  Maejuk-ri 5 2 3 0 0 0 0 0 0
Subtotal 73 26 47 0 0 0 0
Seosan-ri
(Dodong) 51 24 27 0 0 0 0 0 0
Seosan-fi
(Yudong) 26 13 13 0 0 0 0 0 0
Yokji-do Donghang 59 27 32 0 0 0 0 0 0
-ri(Jabu)
Donghang-ri 20 15 21 0 0 0 0 0 0
(Gwancheong)
Donghang-ri
(Mokgwa) 18 7 11 0 0 0 0 0 0
Yeonhwa-do  Yeonhwa-ri 88 45 43
_ U-do Udo-ri 11 4 7 0 0 0 0 0 0
Y okji- Dumi-i
myeon ume-n 31 14 17 0 0 0 0 0 0
. (Namgu)
Dumi-do Durmi
umi-ri
(bukgu) 41 23 18 0 0 0 0 0 0
Nodae-r 773 3% 0 0 0 0 0 0
(Sangri)
Sangnodae-do \042¢"" 33 13 20 0 0 0 0 0 0
(Sandeung)
Nodae-ri
(Tanhang) 37 15 22 0 0 0 0 0 0
Hanodae-do  odae! 2 12 10 0 0 0 0 0 0
(Hari)
Subtotal 521 244 277 0 0 0 0 0 0
Total 594 270 324 0 0 0 0 0 0

(Kimetal., 2004)
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Table 13. Microfilaria rate among inhabitants on the islands of Yeonggwang-gun,
Jeollanam-do in 2004

No. exam. No. pos. % pos.

Area Island Village
Total Male Female Total Male Female Total Male Female

Sangnakwol-do Sangnagwol-ri 73 38 35 0 0 0 0 0 0

Hanakwol-do  Hanagwol-ri 33 13 20 0 0 0 0 0 0

Nagwol- o i o Songi- 55 21 3 0 0 0 0 0 0
myeon
Wolchonfi 86 47 3 0 0 0 0 0 0
Anma-do
Singi-ri 9 8 11 0 0 0 0 0 0
Total 266 127 139 0 0O O O 0 O

(Kimetal., 2004)
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Table 14. Antibody to Brugia malayi in elementary school children in Jeollanam-do,
Gyeongsangbuk-do and Jeju-do in 2006

Area

Age and gender

10

11 12

13

Total
Total
M. F. Pos. M. F. Pos. M. F. Pos. M. F. Pos. pos.
Yeongju-si
Hamang- 69 60 72 72 0 75 65 0 74 42 0 529 0
Gyeongsang Yeongju- dong
buk-do i Yeongju-si
Hyucheon 133 121 105 87 0 105 99 0 106 84 O 840 0
1-dong
Sub Total 202 181 177 159 0 180 164 0 180 126 0 1369 0
Aewol-eup 25 14 19 14 0 18 11 0 30 20 O 151 0
Gujwa-eup 17 13 15 16 0 22 20 0 19 21 O 143 0
Chuja-
Buk myeon 11 6 2212 0 7 9 0 11 6 0 74 0
Jeju-do  paeseo-i
Chuja-
myeon 2 5 5 4 0 3 3 0 4 2 0 28 0
Sinyang-fi
Namwon- g 4¢ 7 6 0 14 8 0 8 8 0 76 0
eup Harei
Namwon- o, 6 13 0 14 9 0 12 7 0 8 0
Jeju-do eup Sinrei
Namwon-— 55 53 34 27 0 32 29 0 37 32 0 254 0
eup Wimi
Namwon-
qu eup 44 27 31 35 0 31 38 0 32 36 0 274 0
Jeju-do  Namwon
Namwon-
eup 14 13 13 10 0 14 12 0 21 10 O 107 0
Taehung
Seongsan 14 207 0 1315 0 10 11 0 101 0
-eup Sinsan
Pyoseon-my 3 6 0 5 5 0 6 2 0 37 0
eon Tosan
Sub Total 182 145 175 150 0 173159 0 190155 0 1329 O
Nohwado
Nohwa- 12 6 11 7 0 12 7 0 11 6 0 72 0
Jeollanam- Wando-  eup Ipo-ri
do gun Bogildo
Buhwang-ri 7 11 8 7 0 10 12 0 14 5 0 74 0

Bogil
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Table 14. Antibody to Brugia malayi in elementary school children in Jeollanam-do,
Gyeongsangbuk-do and Jeju-do in 2006 (continued)

Age and gender
Area 10 11 12 13
Total
M. F Pos. M. F. Pos M. F. Pos. M. F. Pos.
Bogildo
Wando- 5 dtongri 1 4 0 3 0 0 3 3 0 3 4 0 21
gun .
Bogil

Sinan-gun Jin-
Heuksan-do  ri Heuksan

Hongdo

Hong-do Heuksan

Heuksan-
Yeongsan-do myeon 0o 0 0 0 0 0 0 O 0 0 0 0 0
Yeongsan-ri

Heuksan-
Damul-do myeon 1 0 0 2 1 0 1 1 0 0 0 0 6
Heuksanbuk

Heuksan-
Heuksan-do  myeon 11 0 0 0 0 1 0 0 2 1 0 6
Heuksanseo

Heuksan-

Jeollanam-  pooiingo  YEOD
do Heuksandon

g

Heuksan-
Hatae-do myenHeekk 1 0 0 0 0 0 1 O 0 0 0 O 2
sanhatae

Heuksan-
Gageo-do myeon 2 1 0 3 1 o0 2 2 0 11 0 13
Gageo

Gwanmaedo
Jodo-myeon 0 1 0 2 0 0 1 3 0 2 1 0 10
Gwanmae

Donggeocha

do Jodo-
Jindo-gun myeon

Donggeocha

Seogeochad
0 Jodo-
myeon
Seogeocha

N
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Table 14. Antibody to Brugia malayi in elementary school children in Jeollanam-do,
Gyeongsangbuk-do and Jeju-do in 2006 (continued)

Age and gender
Area 10 11 12 13 Total
Total
M. F. Pos. M. F. Pos. M. F.  Pos. M. Pos. pos.
Geomun-do
Geomun-i 2 3 0 6 5 0 3 2 0 2 6 0 29 O
Geomun
Seo-do
Ssamsan-mye o4 o 4 9 0 1.3 0 1 1 0 12 0
on Seodo-ri
Seodo
Jeollanam- .
do Jindo-gun  gpo-do
Samsan- 549 9 1 0 1 2 0 2 1 0 8 0
myeon
Deokcheon-ri
Dong-do
Samsa- -, 0 9 2 2 0 0 0 0 3 2 0 1 0
myeon
Geomun
Sub Total 46 39 0 53 37 0 45 42 0 47 42 0 351 0
Total 814 691 0 757 655 0O 751 688 O 787 604 0O 3049 0

(Kimetal., 2006)
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Table 15. Antibody to Brugia malayi in resident people in Jeollanam-do, Gyeongsangbuk-do
and Jeju-do in 2006

Area Total M. F. Total Pos.
Yongsang2-ri 52 17 35 0
Yongsangl-ri 40 16 24 0

Gyeonggg‘”gb“k' Sinchon2-ri 54 17 37 0
Manbang2-ri 32 14 18 0
Jidong2-ri 37 18 19 0

Subtotal 215 82 133 0
seodo-ri 41 9 32 0
Gemun-ri 61 18 43 0
Yuchon-ri 21 6 15 0
Seonchang-ri 48 19 29 0
Beakdo-ri 14 5 9 0
Jeongdong-ri 37 23 14 0
Yesong-ri 52 18 34 0
Jukchon-ri 38 19 19 0
Hongdol-gu 66 25 41 0
Hongdo2-qu 40 14 26 0
Jinri2-gu 28 13 15 0
Mari 14 6 8 0
Jeollanam-do —
Biri 29 12 17 0
Gwanchon-ri 18 9 9 0
Sipri 31 10 21 0
Sari 56 20 36 0
Chondung-do 28 13 15 0
Seogecha-do 29 16 13 0
Gwanmea-do 30 14 16 0
Gageo-do 45 21 24 0
Damul-do 31 1 20 0
Deadun-do 33 6 27 0
Yongsan-do 34 11 23 0
Tea-do 41 12 29 0
Subtotal 865 330 535 0
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Table 15. Antibody to Brugia malayi in resident people in Jeollanam-do, Gyeongsangbuk-do,
and Jeju-do in 2006 (continued)

Area Total M. F. Total Pos.
Wimi2-ri 56 28 28 0
Gueom-ri 44 7 37 0
Tosan2-ri 38 13 25 0
Taehungl-ri 52 20 32 0
Harel-ri 40 25 15 0

Jeju-do Gimnyong-ri 79 28 51 0
Samdal2-ri 23 9 14 0

Yecho-ri 47 10 37 0

Sinyang2-ri 22 7 15 0

Yonghung-ri 44 14 30 0

Deaso-ri 1 1 0 0

Subtotal 446 162 284 0

Total 1,526 574 952 0

(Kimet al., 2006)
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Table 16. Female mosquitoes collected by black light trap

Month May June July Aug Sep Oct Total
Aedes togoi 134 202 65 31 432
Sinan-gun
(2002) Anopheles
. ) 26 6 3 3 38
sinensis
Aedes
. 93 163 217 134 62 53 722
Wando-gun togol
(2003) Anopheles
. . 0 14 107 228 115 1 465
sinensis
Aedes togoi 11 109 57 16 17 52 262
Yeosu-si
(2004) Anopheles
. . 0 0 0 0 0 0 0
sinensis
Aedes togoi 9 15 9 13 10 56
Jeju-do
(2005) Anopheles
. . 0 0 1 0 0 1
sinensis
Aedes togoi 113 287 417 365 154 136 1,472
Total
Anopheles
. . 14 134 234 118 4 504
sinensis

(Kimetal., 2002, 2003, 2004, 2005)
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Table 17. Seasonal variation of mosquitoes collected by black light trap in Sa-ri, Heuksan-do,

Jeollanam-do in 2002

Appendix |

Month & Aede; Anpphe!es C;qlex tri t;:eurll?(;(rhy Armigeres Total
week togoi sinensis pipiens nchus subalbatus
Jul. 1st
Jul. 2nd 23 (1) 14 (1) 9(7) 1 0 47 (9)
Jul. 3rd 1 1 3 0 0 5
Jul. 4th 4 0 4 1 0 9
Jul. 5th 17 (3) 2 4(1) 1 0 24 (4)
Aug. 1st 25 (2) 0 19 (3.5) 4 0 48 (5.5)
Aug. 2nd 14 (2) 1 27 (5.5) 8 0 50 (7.5)
Aug. 3rd 8 1 2 (0.5) 0 1 12 (0.5)
Aug. 4th 26 (1) 0 4(2) 1 1 32(3)
Sep. 1st 7 0 13 (3) 2 0 22 (3)
Sep. 2nd 5 1 12 (1.5) 1 0(1) 19 (2.5)
Sep. 3rd 4 0 20 (4) 1 0 25 (4)
Sep. 4th 3 1 14 (2.5) 0 0 18 (2.5)
Oct. 1st 2 1 12 (1) 0 0 15 (1)
Oct. 2nd 3 0 9(1) 0 1 13 (1)
Oct. 3rd 1 0 7 0 0 8
Total 143 (9) 22 (1) 159 (32.5) 20 3 (1) 347 (43.5)
Average 9.5 (0.6) 15(0.1) 10.6 (2.2) 1.3 0.2 (0.1) 23.1(2.9)
Percent 412(20.7)  6.3(2.3)  45.8(74.7) 5.8 0.9 (2.3) 100 (100)
*( ) :Male

(Kimetal., 2002)
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Table 18. Seasonal variation of mosquitoes collected by black light trap in Sim-ni,
Heuksan-do, Jeollanam-do in 2002

Month & Aede; Anlophe.IeS quex trit;:eurll?oxrhy bitailrjlli?:rhy Armigeres Tripteroides Total
week togoi sinensis  pipiens nehus achus subalbatus  bambusa
Jul. 1st -
Jul. 2nd 15 1 1(2) 0 0 0 0 17 (2)
Jul.3rd  18(1)  2(1) 11 (1) 2 0 0 0 33(3)
Jul. 4th 2 0 3 0 0 0 0 5
Jul.5th 12 (0.5) 1 4(0.8) 1 0 0 0 18 (1.3)
Aug. 1st 20 (0.5) 0 29 (6) 7 0 0 0 56 (6.5)
Aug. 2nd 5 0 5 (3) 1 0 0 0 11 (3)
Aug. 3rd 9 1 6 (4) 2 0 1 0 19 (4)
Aug. 4th 2 0 4(1) 1 0 0 0 7(1)
Sep. 1st 6 0 17 (8) 2 0 0 0 25 (8)
Sep. 2nd 7 0 10 (16) 2 0 0 0 19 (16)
Sep.3rd  6(0.5) 0 26 (13.5) 3 0 1 1 37 (14)
Sep.4th  2(0.5) 0 35 (30.5) 5 0 1 0 43 (31)
Oct. 1st 3 1 21 (28) 3 1 1(1) 0 30 (29)
Oct.2nd  3(0.3) 0 17 (26.7) 3 0 1 0 24 (27)
Oct. 3rd 2 0 13 (10) 0 0 0 0 15 (10)
Total 112 6 202 32 1 5 1 359
(3.3) (1) (150.5) (1) (155.8)
Average 7.5(0.2) 0.4(0.1) 135(10.0) 2.1 0.1 0.3(0.1) 0.1  23.9(10.4)
Percent 31.2(2.1) 1.7(0.6) 56.3(96.6) 8.9 0.3 1.4 (0.6) 0.3 100 (100)

(Kimetal., 2002)
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Table 19. Seasonal variation of mosquito adults collected by light trap in Bogil-do,

Wando-gun, Jeollanam-do in 2003.

Month &  Aedes Anopheles  Culex -Culgx Armigeres  Aedes Aedes -Cule.x
week togoi  sinensis  pipiens LB subalbatus albopicthus ~ dorsalis ARSI
ynchus hynchus

May 1st
May 2nd 5 0 0 5
May 3rd 345 0 0 345
May 4rh 7 0 05 75
Jun. 1st 215 0 05 05 28.5
Jun.2nd  10(30) 05 0 105(3.0)
Jun. 3rd  135(L5) 0 0.5 14(1.5)
Jun. 4th 305005 65 0(0.5) 1 38(1.0)
Jul. 1st 315 6 1(0.5) 38.5(0.5)
. 2nd  2(05) 2 05 45(0.5)
. 3rd 38505  9(1) 5(0.5) 25 3(3.5) 58(5.5)
Jul. 4th 185(05) 12(0.5)  2.5(2.5) 15 2.5(1.5) 37(5.0)
Jul. 5th 18(05) 245(15) 10(2.0) 2 1.5(0.5) 56(4.5)
Aug. 1t 31(05) 63  305(25) 3(L5) 05 128(4.5)
Aug. 2nd 35  1305)  2(05) 9.5 0.5 285(1.0)
Aug. 3rd 25 24(1.5) 5.5 225 7.5(3.0) 0 (0.5) 84.5(5.0)
Aug. 4th 75 14 25 12 6.5(2.5) 425(2.5)
Sep. 1st 25 26(0.5) 0.5 19 10(2.0) 58(2.5)
Sep. 2nd  4(1.0)  85(0.5) 0 295 3(3.5) 05 455(5.0)
Sep. 3rd  7.5(05) 185(1.0) 1505 225 8(5.0) 05  585(7.0)
Sep. 4th 5 3 4(0.5) 95 9(3.5) 0.5 31(4.0)
Sep. 5th 12 15(1.0)  05(1.0) 8 45(15) 26.5(3.5)
Oct. 1st 13(0.5) 0.5 5(0.5) 3(2.0) 22(3.0)
Oct. 2nd ~ 13.5(1.0) 05 1 3.5(1.0) 05 19(2.0)

Totl (f(?.ls) 2(:205r> (1612.30) (%;.1:) (S?ﬁg) (0%5) LS 05 ((?17.2)
Average (105.5) (100.'31) (g:g) (06032) (iig) (8:83) 007002 (328.'71)

Percent (i%) (fgﬁg) (12?9) (106.56) (57d§4) (8:;) 02 01 (188)

(Kimetal., 2004)
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Table 20. Seasonal variation of mosquitoes collected by black light trap in Geomun-do,
Yeosu-si, Jeollanam-do in 2004
(per trap/night)

Numberof  Aedes Culex Culex Armigeres Aedes

Month pipiens  tritaenior- DS el

| : Total
collection  togoi pallens hychus

Mar. 1 0 0 0 0 0 0
Apr. 8 0.5 (0.4) 0 0 0 0 0.5 (0.4)
May 4 2.8 0.5 0 0 0 33
Jun. 7 15.6 (3.9) 0.1(0.3) 0 0.3(0.3) 0 16.0 (4.5)
ul. 4 14.3 (0.5) 0 0 0.3(0.5) 0 14.6 (1.0)
Aug. 4 4 0 0 0(0.3) 0 4.0 (0.3)
Sep. 5 3.4(0.6) 0.8 0 0 0 4.2 (0.6)
Oct. 7 7.4 (1.0) 4.0 (2.4) 1.1 1.0 (1.0) 0.1 13.6 (4.4)
Total 48.0 (6.4) 5.4(2.7) 1.1 1.6 (2.1) 0.1 56.2(11.2)
Average 6.0 (0.8) 0.7 (0.3) 0.1 0.2 (0.3) 0.01 7.0 (1.4)
Percent (2?; (ngl) 2 ( 128.?8) 0.2 100

(Kimetal., 2004)
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Table 21. Seasonal variation of mosquitoes collected by black light trap in Maemul-do,
Tongyeong-si, Gyeongsangnam-do in 2004.

(per trap/night)
Culex Culex )
Number of Aedes . . . Armigeres
Month . . pipiens tritaeniorhy Total
collection togoi subalbatus
pallens -chus
Mar. 1 1 0 0 0 1
Apr. 8 3.8(0.9) 0 0 0 3.8(0.9)
May 7 17.9 (0.6) 0.3 0 0 18.2 (0.6)
Jun. 10 25.8 (2.6) 0 0 0.1 25.9 (2.6)
Jul. 7 21.1(1.6) 0.3 0 0 21.4 (1.6)
Aug. 4 9.3(1.0) 0 0 0 9.3(1.0)
Sep. 6 2.7 0(0.2) 0 0 2.7(0.2)
Oct. 7 15.7 0.3(1.0) 0.3 0.1 16.4 (1.0)
Total 97.3 (6.7) 0.9 (1.2) 0.3 0.2 98.7 (7.9)
Average 12.2 (0.8) 0.1(0.2) 0.04 0.03 12.3 (1.0
Percent 98.6 (84.8) 0.9 (15.2) 0.3 0.2 100
*():Male

(Kimetal., 2004)
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Table 22. Larval density of Aedes togoi in rock pools by using meshed-sinking quadrat (100
sz) collection method in Geomun-do, Yeosu-si, Jeollanam-do in 2004

Number of No.of 1st-2nd 3rd 4th pupa Salinity Water

Month  rock pools . Total temperature
g % ()

No. % No. % No. % No. %

5.8

Mar. 7 31 104 159 324 496 224 343 01 02 653  0.2(0-0.6) (54-73)
225

Apr. 7 30 14 43 58 179 107 33 145 448 324  01(0-02) (16.6-253)
24.1

May 7 33 112 426 39 148 42 16 7 266 263 02(0-08) (21.2-25.4)
26.8

Jun. 7 34 341 365 525 561 58 62 11 12 935 0.8(0-39 (231-29.1)
328

Jul. 7 3% 132 338 134 343 63 161 62 1569 391 26(06-42) (28.6-34.6)
24.3

Aug. 7 3% 18 243 19 257 31 419 06 81 74 26(0.8-3.9) (23.8-25.1)
Se 7 33 62 278 97 435 43 193 21 94 223  06(0-25) 241

D. . 8 9 - : S : : ' ' (23.1-27.1)
Oct 7 33 09 92 26 265 35 357 28 286 9.8 1.8(0.1-4.4) 188

: : : : - : e : ' T (16.5-20.4)

(Kimetal., 2004)
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Table 23. Larval density of Aedes togoi in rock pools by using meshed-sinking quadrat (100
sz) collection method in Maemul-do, Tongyeong-si, Gyeongsangnam-do in 2004

il 1st-2nd 3rd 4th pupa Salinity Water

Month  rock pools di.s Total o temperature
amined  °° No. % No. % No. % No. % (C)

0.6 16.1

Mar. 7 23 21 84 191 767 3 121 07 28 249 (03-17) (128-186)
0.3 18.9

Apr. 7 28 28 99 58 205 129 456 68 24 283 (007) (163-218)
0.1 19.5

May 7 3B 4L W1 W4 49 102 59 23 M 00 gy
0.1 20.2

Jun. 7 32 462 634 103 141 101 139 63 86 729 (002) (19.1-215)
0.3 29.7

Jul. 7 30 402 584 156 227 115 167 15 22 688 (0108 (27534.1)
3.7 24.0

Aug. 7 30 5 394 23 181 53 417 01 08 127 (05.1) (234-245)
4.1 212

Sep. 7 33 35 761 06 13 03 65 02 44 46 (27-64) (19.7-226)
3.8 193

Oct. 7 32 03 167 13 722 01 56 01 56 18 (0-66) (164-22.9)

(Kimet al., 2004)
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Table 24. Frequency distribution by salinity of Aedes togoi larvae and pupae in Geomun-do
and Maemul-do, Jeollanam-do in 2004

Locality Geomun-do Maemul-do
0,
sainigog Mmierol TG g Numeror NUZCT PR

pupae pupae
0.0-04 27 1,373.9 68.6 13 1,126.50 78.1 2,500.40 72.5
0.5-0.9 6 257.5 12.8 5 182.2 12.6 439.7 12.8
1.0-1.9 3 93.2 4.7 2 11.2 0.8 104.4 3
2.0-2.9 8 200 10 3 7.6 0.5 207.6 6
3.0-3.9 5 79.4 4 2 16.4 11 95.8 2.8
4.0-4.9 0 0 0 9 89.1 6.2 89.1 2.6
5.0-5.9 0 0 0 2 0 0 0 0
6.0-6.9 0 0 0 2 10 0.7 10 0.3
Total 49 2,004 100 38 1,443 100 3,447 100

(Kimetal., 2004)
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Table 25. Seasonal variation of mosquitoes collected by black light trap in Wimi-ni,
Namjeju-gun, Jeju-do in 2005

Month Week Aede§ ArTophe_I €s C_u_lex trit;::r:ie:rhy Total
togoi sinensis pipiens “nchus
1 0.5 0 2 0 2.5
. 2 0 0.5 0 0.5
April
3 0 15 0 2.5
4 0.5 0 0.5(0.5) 0 1.0 (0.5)
1 1 0 15 0 2.5
May 2 0.5 0 1 0 15
3 0.5 0 1(0.5) 0 1.5(0.5)
4 1 0 1(1) 0 2(1)
1 1.5(0.5) 0 2(15) 0 35(2)
2 1 0 2(0.5) 0 3(0.5)
Jun. 3 1 0 1(2.5) 0 2(2.5)
4 2.5 0 1(1.5) 0 3.5(1.5)
5 0 2(1) 0 4 (1)
1 0.5 3.5(0.5) 0 4 (0.5)
2 0.5 0 2.5 1 4
July
3 1 0 1(0.5) 0 2(0.5)
4 2.5 0 15 0 4
1 1.5 0 2.5 0 4
2 0 0 0.5 2.5
Aug. 3 0 2(3) 0 4 (3)
4 15 0 3.5(2.5) 0.5 5.5(2.5)
5 2 0 1.5(2.5) 0.5 4 (2.5)
1 0.5 0 0.5(1) 0 1(1)
Sep. 2 1 0 15(2) 0.5 3(2)
3 15 0 2(0.5) 0.5 4(0.5)
4 15 0 2(1) 0.5 4 (1)
Total 30.5(0.5) 0.5 41.0 (27.0) 4 76
Average 1.2(0.02) 0.02 1.6 (1.0) 0.2 2.9
Percent (%0 40.1 0.7 53.9 5.3 100

(Kimetal., 2005)
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Table 26. Larval density of Aedes togoi in rock pools by using meshed-sinking quadrat (100
cm?) collection method in Namwon-eup, Namjeju-gun, Jeju-do in 2005.

(No/dip)
1st-2nd 3rd 4th pupa

Number of No. of
Month  rock pools dibs Total

examined No. % No. % No. % No. %
Apr. 5 23 6.5 70.7 1 109 0.9 9.8 0.8 87 9.2
May 5 25 28 683 06 146 05 122 02 49 41
Jun. 3 15 146 993 0 0 01 07 0 0 14.7
Jul. 5 25 6 100 0 0 0 0 0 0 6

(Kimetal., 2005)
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Figure 1. Microfilarial survey of night blood specimens collected from army recruitment camp in
1964 to 1967.
Figure 2. Areas surveyed for 5 years during 2002-2006.
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Figure 1. Microfilarial survey of night blood specimens collected from army recruitment
camp in 1964 to 1967. (Seo BS, 1968)
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Figure 2. Areas surveyed for 5 years during 2002-2006.






