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FA-SCIOLOPSIASIS IN SOUTHEAST ASIAAND THE FAR EAST: A REVIEWI

JOUNI L CR

U. S- Na9ti Medical Resear& Un No. 2
Taipei, Taiuza.

In his dasmc pa r, "'Tais Womy Would', St" (1947) esimatd 10 wiiliou human
infiaxivs with the giant utsil ftb, Fawckps Zroki w Asa. Nairky half the cauc
kovem, wue aserW to Cbekiang Provice of mainand Chis Th remaiaiz& accTing
to Sta, wer elsewhem in China TaiM.n, Soutww Asia, and Assam. At the yesant time
it is ahmost impsi to establi* the present distion o(this masiw on mnanhd China.
it is equally dkut to estimate the infection rate ao ditribution of the parmasie in other
aeas of the Far Eau since there exist only a few scattered rcpow of the parasite and the
disease in !he cumn litatm. An attem. baa been made to auembe the aailable infor-
mation and to present the duisbuion of this parsitoi by vaious countries. The main
sources of referewe were the Tropical Dsease Bulletin and the Index Catalog of Medical and
Veterinary Zoology. Althogh a nura of refene, mosy old, were found, the avail-
ability of published papeni-'port has been less than me would desire in preparing a review
article. The reference section contains a great number of articles which have not been cit
in the text. They are listed simply to assist future investigators who may wish to have a
bibliography ofsome of the past vorks. This bibliography should not be considered complete,
howver.

MAINLAND CHINA

Fasciolopsix bski has been reported from ten provinces of mainland China. In certain
areas of Chekiang and Kiangsi the prevalence rate has been reported as high as 85 percent and
in other areas it may vary from less than I to 5 percent (Hsfi and Li, 1953). Man and pigs,
and possibly dogs (Chen, 1934), are reported to be the main definitive hosts for the parasite,
anid the aquatic snails, Segientira h.misphaenula and Hippeutis cantori, the intermediate
hosts. Metacercariae are found ecysted on aquatic plants such as water caltrop (Trapa
-jatans). water chestnut (Eliocharis tuberosa), water hyacinth (Eichornia crassipes), and water
bamboo (Zizania aquatica, Salvinia natans, Lena polyrhiza). These plants are considered
the main sources of human infections. Most -ater-bodies in which these plants are cultivated
are fertilized with human excrement. In addition, there are other plants upon which the
metacercariae may encyst and these plants may serve as vehicles of transmission to pigs and
other animals. Inedtions in mainland China, as elsewhere, axe acquired most commonly by
people who eat water plants raw and peel off the outer layers of the plants with their teeth.
Recent reports from mainland China indicate that Areca nut may be of therapeutic value in
the treatment of fasciolopsiasis (Fang, 1955; Teng, et aL 1959; Liao, 1959).
* Trois study was Eupported in part through funds provided b-; the Bureau of Medicine and Surgery, Navy
Department, for Work Unit MR 005.20-0098.

The opinions and assertions contained herein are those of the authors and are not to be construed as
official or mflccting the views of the Navy Department or the Naval Service at large.
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REPUBLIC OF CHINA - TAIWAN

Human infetion with F: Iwki ca Tia a &s fr i e, b Maxw~in 1911. Tis

reor was foIow d by the &a descriim of t tife -cyck of c &-- ite in A an pis by
Nakagwa (1921) and additiocal reports of Lam infecti-m- by Oi -.aY24), Suni (925),
Huaw (294 7), and Hso i al. (1953). It was o mtil the .mport by Hsieh (1939), however,
that fasdoIasas was co s-red a sifcant ar iteolf wa in c in a: as of the island.

Pigs from many areas of Taiwan al-ea.r to be Lnfected 01e, 197) but the prevalece (,f
human iWrectior, excpt for a few ares, is witeiMW, The most highly endemic area is in
Tahran Hsieh in Southen Taiwan Mume'e stooi sarcys have shown infection rates of 28
percent (Hsich, 1959), 48 p t (Hpam t 1 W0), aud 24 percent (Kurtz el al. 1961).

Hsieh (1960) carried out maensive studies in this aa of Taiwan and found the highest
infection rate to oc.- in e-xddren in the age group of 10 to 14 who resided in village. situated
near ponds whe-r water iaitrop and other edible water plants are cultivated. Families in
vilages closer to ponds demonsarated -wn higher infectons than those living some distance
from them. Although seven species of snails were recovered from ponds in the area, only S.
haemirphaenda was found positive (1.9%,). Two edible water plants, Trapa bigpmosa (caltrop,
and Ipomoea reptans, (Kung-shin isai), were also grown in the water and encysted metacer-
cariae were found on these plants in varying numbers. The latter is commonly fed to pigs
and is considered the main source of pig infections. Pig in the area were also studied and the
infection rate by stool examination was determined to be 29 percent and at the time of
slaughtering, 52 percent. Of interest in the reports by Hsieh (1960) and Kuntz et al. (1961)
was the finding o/' great numbers of cercariae-produciag snails in ponds in th- vicinity of
slaughter houses and the observation that the abattoir drains emptied into nearby ponds.
This, of course, leads to a continuous "seeding" of the ponds.

A few studies on the treatment of F. bwki have been carried out in Taiwan. Brown el al.
(1959) found tetrachlorethylene to be effective in the treatment of the disease, and Hsieh et al.
(1953) reported a cure-rate of 62 percent with sti'bazium iodide (Monopar).

JAPAN

Kobayashi (1915) was one of the first to report the parasite in Japan and later there were
a few additional reports of F. buski eggs in stools of Japanese (Morishita et al. 1964). Whether
or not these infections were acquired in Japan is not known.

KOREA

Although Korea has not been considered endemic for F. buski, there are reports in the
literature which suggest the possible presence of the parasite in this country. Kobayashi
(1920) reported abnormal-appearing eggs of the parasite in human stools. Many years later
Brooke et al. (1956) reported eggs of either F. buski or Fasciola hepatica in six North Korean
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prisne of war. In anotkr report in the sa yr, MaUschke (1956) r ported F. 'mski in a
child who had recently immigrated from Korea to Germany. The most mawsg rport,
however, was by Kuntz et at. (1958) who fund V &t-1 ef in the faces of a mtired Tarksh
soldier who had wrve with the United Nation Forcts in Kotea dairing the Korean War. In
the light of these reports it seems appropriate to sulgt that furghr studies be undertakn to
determine whether F. buski is trrdy endemic in Korea. It is entirely poable that th parasite
wpight be present in the human and pig population in isolated areas and has gone wmotke.
On the other hand, it may also be possible that the eggs found in the feces in the above reports
wett- ,f F. hepatika rather tan F. buski since it is often very difficult to differentiate between the
eggs of these two species of trematodes.

RYUKYU ISLANDS

Reports of F. ,aski could not be found in any scientific journal; however, a statement
appears in a textbook (Simmons et al. 1944) on the occurrence of the parasite in some of the
inhabitants of these islands.

PHILIPPINE ISLANDS

While there have been reports of fasciolopsiasis in the Philippines there is some question
wheoher the infections were acquired there or imported. Garrison (1910) reported F. buqki
collections from the Philippines, and Schwartz (1924) found eggs in the stools of several
Chinese in Sulu (Tubangui, 1933). It was not known whether these latter infections were
acquired locally or in China. Africa et al. (1940) did not believe that the infection was endemic
to their country and reported no authentic records of infection among native Filipinos. In
recent studies carried out jointly by NAMRU-2 and the Philippine Health Department on
nearly 4000 residents in Northern Luzon, no infections of F. buski were found. It is probable
that any infections reported in the past in the Philippines were from immigrants from China,
and the Philippines, therefore, should probably be considered a nonendemic area.

VIETNAM

There are a few reports on F. buski in Vietnam, the earliest of which was by Brau and
Bruyant (1913). In North Vietnam, Galliard (1948) reported infections in pigs, and Bauge
(1954) found nearly 15 percent and 3 percent, respectively, of Asians and Europeans infected
with the parasite. Landmann et al. (1961) using F. buski skin-test antigen reported a very low
prevalence of infection, however, Fournier (19-4) reported the parasite in Asians as well as
Europeans in Saigon. In studies by NAMRU-2 in DaNang, South Vietnam, only one of
several hundred people examined was found to be passing eggs of the parasite in his feces.
Snails of the genera Planorbis as well as Segmentina have been reported as the intermediate
host in North Vietnam, and more than likely they are also the intermediate host in South
Vietnam, Buffle and canines have also been listed as possible definitive host in this country
(Segal et al. 1968).
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CANUBODIA

Cambodi is another country wheric very littl information is available on fasciolopsiasis.I
The only parr seen-w that of lDrwopt and Kong-lim-chuon (1965) in which the Yarsite was
geporWe ink 0.04 pmreet of the fwvxwt and 5 percent of the pig populations in the region of
PhnomiPenh.

THAILAND

it has been only in recent times that human fasciolopsiasis was found to b-- 4ndemic in
Th.ailand. Daensvang and Mangalasmaya (1941) reported the first infections in five people
froizi Dhonburi Province, in Central Thailand. In 1951 an epidemiologic investigation of the
disease was initiated by Sadun and Maiphoom (11953) following thz death of a 15-year-old
girl infected with over 500 adult worms. The study was carried out in three provinces of
Central Thailand in areas of water caltrop (Trapa bicoriiii) cultivation. Over 1500 people were
examined and 13 percent were found to be infected. The prevalence of infection was highest
in children 5 to 14 years old with the intensity of infection, determined by egg counts, to be
greatest among children between 10 and 14 years of age. The authors found that children
often ate raw water caltrops during their walk to and from school. Ile people in these areas
for the greater part of the year live more or less in floating: villages whecre the dwellings are
built on stilts. Lacking- toilet facilities, people commonly defecate into the water surrounding
the houses. Although the people did not defecate directly into the water caltrop beds, thw
same waters surrounding the dwellings also flowed into the cultivated areas. Snails in the
area (Lymnaea pignis (ssdvaria), Lynaea pficahula, and Cardd Ien41costata), however, were
found to be negative for cercariae of F. buski.

In another aspect of this study, Sadun and Maiphoom (1953) examined people in Bangkok
and Ayuthya who commonly eat water caltrrp purchased in local markets. Fasciolcpsis buski
eggs were not fouiid in any of those examined. fldis informnation was presented by the authors
to further show that the greatest numbers of infections take place in localities where water
caltrops are cultivated and that the consumption of the plant some distances from the caltrop
plantations is of little epidemiolo gical importance. In the sludies of Saovakontha et al. (1965)
and Manning (1969) other endemic areas of fasciolopsiasis in Thailand were described.

INDONESIA

Although statements are made regarding the occurrence of F. buski in Indonesia there
ar, very few actual reports on the parasite in this country. Hlegner et al. (1923), Hsii and Li
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(1953), ar4 Faust and Russel (1964) refer to the parasite as bei;- found in man and pigs in
Born and Sumatra. The only referenc in the more recent l;.ea , however, is that by
Rtssang et a. (1959) who mentioned the plasite in pigs.

MALAYSIA

San osham (1955) reported F. buski io be rare in man and pigs in Malaysia but in a later
publication he (Sandosham and bin Kei9g, 1967) suggested that reports of the eggs of the
parasite in human feces in Malaysia were probably due to m tification. Lie (1964), on the
other hand, repo.ted the recovery of adult worms from t'o Chinese. In the first case worms
were recovered from an adult in Kuala Lumpur following treatment with carbon trachloride.
The second case was a 13-year-old Singapore girl who died of other causcs and worms were
recovered at autopsy. it was believed by Lie that the adult azquired the infection L- China.
In the second case, however, the 13-year-old girl was born in Singapore and had never left the
country. Lie suggested that the infection of the latter may have resulted from eating water
chestnuts imported from China. This seems unlikely since this would have required the water
chestnuts to be maintained in a wet or moist condition for an extended veriod of time in order
to enable the encysted metacercariae to remain viable. Sadun and ' Iaiphoom (vide supra)
showed that even at distances of from 10 to 20 miles from endemic areas in Thailand no
infections could be found in people who commonly ate water caltrop purchased from street
peddlers or markets. Lie (1964) also examined pigs in Kuala Lumpur and failed to find the
parasite.

BURMA

The only reports of F. buski that could be found in a litezature search regarding Burma
referred only to the presence of the trematode in pigs (Rhalerao, 1924; Bhattacharjee, 1937;
Chatterjee, 1938; Griffiths, 1957). It seems likely that human infections would also be present
but references to such infections could not be uncovered.

EAST PAKISTAN

Two reports show fasciolopsiasis to e endemic in East Pakistan. Kuntz (1960) reported
one human case and Muazzan and Ali (1961) five additional cases. No other reports of the
disease or the parasite were found.

INDIA

The prevalence of F. buski in pigs and man in India seems to be variable. Widle Buckley
(1939) found nearly 60 percent of the people examined in Assam infected with the parasite,
Sataya Prakash and Varmani (1967) failed to find a single human infection in the Ghaziabad
area of Uttar Pradesh. These latter authors, however, reported 1.4 percent of the pigs and 24
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pa t of Planorbis sp. infected with the parasite. In other studies in Bihar, Kant and Rama
(1954) found 7 percent of the population infected and, following treatment with tetrachlo-
rethylene, recovered from 1-57 adult worms from the patientq. Other reports indicate the
parasite to be in pigs and man in Calcutta (DeRivas and Lucke, 1915; Thapa, 1956). Accor-
ding to a recent publication, Shah etal. (1966) found 29 percent of a population in Bombay
infected with the parasite and they suggest that infections may also be present m parts of Bihar,
Orissa, and Madras.

Additional studies by Buddey (1939) in Assam have shown 5Vmenina trochoide to be
an intermediate host for the parasite. Although Buckley was unable to determine the principal
sources of infection, he listed the following water plants as possibilities: Ottella all deimkis,
Nymphoea lous, Trapa natan, Eryaleferox, and Newnbo niucfera. He noted that pigs were
rare in the area berause of religious prejudices against eating pork, but examination of 30
pigs in a slaughter house failed to reveal the parasite. Similarly, Shah et al. (1966) reported the
absence of the parasite from animals in Bombay. This is not unusual, however, as Cameron
(1927) stated that in certain areas where F. bwki is common in man the parasite may be uncom-
mon in pigs and vice versa.

4

CHINLAPNE

SIKKIM g k * I SLANDS

CEYLON M SAR / A BORNE' SUAESI

INDONESIA ,9:eY

Distribution of Fasciolopsis buski in the Far East.
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REPORTS OF FASCIOLOPSIASiS OUTSIDE THE FAR EAST

Unusual reports of human infection with F. buski have been made from several nonen-
demic areas of the world. For example, there are references to fasciolopsiai in the United
States (Moore and Terrill, 1905), South Africa (Nicol, 1910), Venezuela (Risquez, 1911),
Australia (Nicoll, 1914), Russia (Seminov and Garmatti, 1927), Manesia (Russell and Scott,
1945), and Guatemala (Penalver et al. 1955). I is probable that reports of F. bus.ki outside
the Far East are due. eithe to misidentication of the eg or to instances where the parasite
was imported with emigrants from the Far East.

COMMENT

In searching the literature and in preparing this review the author was impressed with
the paucity of information available regarding F. buki. There appears to be little interest in
this trematode today. Except in drug studies or an occasional report of finding the eggs in faces,
reports of experimental studies are meager. Only two papers of recent vintage concerni
experimental investigations (Kuntz and Lo, 1967; Lo, 1967) were found. This is incongruous
as the parasite should be of great value to the experimentalist. The worm is large, is easily ob-
tainable from pigs in endemic areas, and would offer those interested in biochemistry, physio-
logy, and immunology of helminths a ready source of material.

SUMMARY

In 1947 it was estimated that over 10 million people in the Far East were infected with
Fasciolopsis buski. Most of these iT ions were reported from mainland China. Although
fasciolopsiasis is endemic in Taiwan, Thailand, Vietnam, Laos, East Pa~jstan and ndia,
the distribution of infections in these countries in limited and the overall prevalence rates
are considerably lower than those of mainland China.

While human fasciolopsiasis has not been reported from Indonesia and Burma, pigs in
these countries have been found infected with the parasite. Further studies should be carried
out in these countries to determine whether or not the prasite is present in man. Studies are
recommended in Cambodia where little inform.tion is available and in Korea. in order to
determine whether or not the parasite is endemic.

Human infections have been reported from Japan, the Philippines, Malaysia, and a
number of western counties, but it is probable these were from people who immigrated from
endemic areas or were due to misidentification of the egg.

Fasciolopsiasis seems to be restricted -o areas where populatious rais water plants,
such as water caltrop, water chestnuts, water hyacinth and water bamboo; and to populations
that commonly ingest the uncooked metacercariae-laden plants. In addition, in most but not
all the endemic countries, pigs appear to be an important reservoir of infection and spccies of
snails of the genera Segmentina, Hippeutis, and Planorbis, the iritermediate hosts,
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iniection Hewaver, there are ouly 2,3 species of the plants that the people- normally =at raw6
I!-- most imoam are Ater calitrop and M orning Glory ("Pa k-boon e in 7. 1 m . Tho se
are eaten by most of tL= people Hower, from case histories of iadiidaah 'ith fasciolop-
siasi there is no owe conmion piant they cat. probably it is an indication. that there is mo:e
.,ha-n one pant invohed in the trrmission- From~ our work we found that the Segmenuira



zszl s naturally infected as avl as SepzemA trodioikea and also we
smcceded in wcinenlinfecting them Howevmr, G)=df/ .,wmhzwWd which is living
ist bte aM reawe h never fomd infected, and also we could not infact it in the laboratoy.

SaWI: Ijust woud like to ask Dr. Manning. in which part of Thailand did you do
the Samey?

M[A. : The suneys wre made Cientral Thaz h nmited to the provinces of
Supanbui, Aythayv, Antong& Rw ok, Nakorm.thorn (al in the central plin). It also
ichided Pha-yao distric of North Thailand were theNe was a report of a focus biski infec-
tin. We did su.veys twice in that area and failed ;o turn up any infection.

So , a : I ask the uestion because it seems to me that it is difficult to difrerentiate the
eqs of Faxwiopw hwki from those of Ehbaom flukes.

A,&_moP : It is not so diffi-ult, if you have a micrometer an your microscope. The echinos-
tome cSp are much smaller than those of Faciolopsis.

Sa.a ,z" But it is better if you would confirm it by getting the adult worms.

MA.-%.-,zG : It is true. In clinical studies which we have completed and will be published
soce, we treated many cases, and obtaied the adult worms. First of all we made egg counts
to find out how many egg J -y had, and then found how many adult worms they had; thus
*- got the coizlrmation that the eggs were those of Farriolopsis buki.

We suspected that perhaps the cattle would be a reservoir for Fasciolopsis and then we
spent a great deal of ;ime at the slaughter house examining them, and most of then. had
FR ola worms but not Fasciolopxii. On the other hand in examinations of the people we have
not yet found an individual infected with Fasciola either.

CnAtyto.NG : I would like to give more in-Formation on Fasciolopsis buski in Thailand. The
first case of fasciolopsiasis, a Thai boy 6 years old, was reported in 1941. Later in 1951-1953
Sadun and Matphoom discovered three endemic areas of Fasciolopsir baki in Central Thai-

l, i.e. Bang Khun hri, Thonburi (18%). Pak-hai, Ayuthaya (15%) and Pra-pra-thon,
Makorn-pathom (I %). In these areas the people usually grew water-caitrop. They described
that the infection was prevalent among the children because the children had a habit of biting
and eating the raw fruit of the water-caltrop where Fasciolopsis buaki metacercariae were
located. Since then there ,.,as no work on fasciolopsiasis until 1964-1965 when the research
team of the Faculty of Tropical Medicine discovered a new endemic area of this infection in
Suphanburi province of Central Thailand (134 kilometers northwest of Bangkok). The in-
fected area was confined to six villages of two districts of that province. The average preva-
lence of infection among the people was about 20 %; there was not much difference in the rates
of infection among different age groups, the lowest being 15 % in 1-4 years age group arid the
highest 24% in 40-54 years. The severity of the infection was not high as only an average of
2,300 eggs per gram of faeces were found per individual. The local pigs were also found to
harbour Fi ciatopsis buski. the incidence of which being about 3n%. The interesting thing
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is thua there was no water-caltrop in that area; only a plant caled Morning Glory *as found.
Moreover, xxeithcr &Wmentiw no- Gyrauv- snads wer locted in the water-beds, ponds and
canals Ln that region. However, we succeedod in completion of the life cycle of this intestinal
fluke in our laboratory using the pigs as experintental animals, and Thochotbis trochoideus
snails and Morning Glory vegetation as the intermediate hosts.

.. H. Kwo: I sahi add a little information about Fasciolopsis in Indonesia. h ail text
books you will find they mention fasciolopsiasis in Indonesia, but when I was in Sumatra in
1962-1967, 1 was unable to fimd any human cases of fasciolopsiasis or any pigs infected with
Fisciolapsis at p1l. I tried to find the literature concerning this infection but the only one which
I could find was a publication before the Second World War; it was not a paper but just a list
of the parasites found in the animals in Indonesia, mentioning about Fasciolopsis buski in
pigs in Sumatra. I think fro,., dmt it brought the authors to publish Fasciolopsis in the text
books. Now whether -': not Fasriopsis buski would be found in man in Indonesia needs further
observations and investigations.

MIYAZAKI : I would like to ask Dr. Cross the difference between the eggs of Fasciolopsis
buski and Fasciola hepatica. Would it be difficult to differenitiate them?

CRoss : It is very difficult.

MANNING: We tried to study the difference between those two parasites. We took fresh
stool samples containing Fasciola eggs from water buffaloes and those from human cases
containing Fasciolopsis eggs. We tried to use the criteria that had been used in the past to
differentiate the two different eggs, i.e., the clustering of yolk material in the nucleus, the num-
ber of yolk cells and the size of germinal area. L however, would not feel confident about it.

MIYAZAKI : In the northern part of Japan human infection with Fasciola hepatica is not
so infrequent, but there is no fasciolopsiasis.

FA,: I would like to give brief information about F. biski in Taiwan.

In Taiwan fasciolopsiasis was found as an endemic disease located in certain areas espe-
cially in the southern part of the country. it was found mostly in pigs; human infections in
general were not high. However, the infected people usually resided in houses situated near
ponds (in the vicinity of the pig slaughter house) where the water caltrop and other edible
water plants were cultivated. There were three important kinds of water plants in Taiwan,
namely, water chest-nut, water caltrop and a kind of Chinese water plant; the last one is a
vegetable commonly eaten among the Chinese families. In 1962-1964 1 went to the endemic
areas several times in ord.- to examine the water plants in the ponds for F. buski. I found that
our Chinese water plant named 'Kung-shin tsai" or Ipomoea reptans harboured metacerciae
of F. buski on its surface as well as in the hollow of its stem.
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In 1947 it was estimated that over 10 million people in the Far East
were infected with Fasciolopsis buski. Most of these infections were
reported from mainland China. Although fasciolopsiasis is endemic in
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bution of infections in iLhese countries in limited and the overall prevalence
rates are considerably lower than those of mainland China.
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Further studies should be carried out in these countries to determine
whether or not the parasite is present in man. Studies are recommended
in Cambodia where little information is available and in Korea in order to
determine whether or not tChe parasite is endemic.

Human infections have been reported from Japan, the Philippines,

Malaysia, and a number of western countries, but it is probable these

were from people who in-migrated from endemic areas or where due to
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-Fasciolopsiasis s4ems to be *restricted to areas where populations
raise water plants, such as water caltrop, water chestnuts, water
hyacinth and water bamboo; and to populations that commonly ingest the
uncooked metacercariae-laden plants. In addition, in most but not all
the endemic countries, pigs appear to be an important reservoir of
infection and species of "inails of the genera Segmentina, Hippeutis, and
Planorbis the intermediate hosts.

Investigations show infections are found most commonly in indi-
viduals and families that live in the immediate vicinity of water caltrop
plantations and that prevalence rates are highest in children,
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