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Changing patterns of infection with digenetic larval trematodes
from fresh-water fish in River Taewha, Kyongnam Province*
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Abstract: Recent patterns of infection with digenetic larval trematodes in fresh-
water and brackish-water fish were studied in three locations of the river Taewha
during the period from April to October, 1988, and compared with the data reported
previously in the same river. Of 16 species of fish examined, the encysted larvae of
Cyathocotyle orientalis were found most frequently from 9 species of fresh-water fish.
The metacercariae of Echinochasmus sp., Metacercaria hasegawai and Metagonimus
yokogawai were found from 8 species, those of Clonorchis sinensis from 7 species, and
Exorchis oviformis and Metorchis orientalis from 5 species of fish. The infection rates
of fish with C. simensis metacercariae were not lower than those reported in 1980,
whereas their intensity of infection was found lowered in 3 species, Coreobagrus
brevicorpus, Gnathopogon atromaculatus, and Puntungia herzi. The infection rates of
3 species of fish with M. yokogawai metacercariae were lower than the results in
1982, while the rate was higher in 2 species, Zacco platypus, and Z. temmincki, and
rather stationary in Plecoglossus altivelis. The intensity of infection in several species
of fish appeared rather higher than in 1980. The encysted larvae of C. orientalis,
Echinochasmus sp., E. oviformis and Metacercaria hasegawai showed variations in
infection rates of fish in 1080 and in the present study.

It was found that the rate of infection with digenetic larval trematodes in fresh-
water fish was still relatively high in the river Taewha, and the metacercarial burden
in the fish varied greatly by different fish in 1980 and in the present study.

Key words: Cyathocotyle orientalis, Metacercaria hasegawai, Metagonimus yokogawai, Clon-
orchis sinensis, Exorchis oviformis, Metorchis orientalis, metacercaria, fresh-water
fish, Taewha River

from cyprinoid fish in Japan, many investi-

INTRODUCTION gators have attempted to determine the suscep-

tibility of numerous fish species to infection

Since Kobayashi(1910) first reported on the with this trematode larvae. Kobayashi(1924)
discovery of Clonorchis sinensis metacercariae found them from the flesh of several kinds of
fresh-water fish including Psexdorasbora parva

* This study was supported by the grant from  and Sarcocheilichthys morii and reported that
The Ministry of Education, Republic of Korea
(1988).

* The results were presented at the 30th annual ) L i . hei b
meeting of The Korean Society for Parasitology in the vicinity of major rivers and their tribu-

(1988). taries.

human clonorchiasis was found to be distributed
chiefly in the southern part of Korea, especially
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Few works on the encysted larvae in fish
hosts were done in Korea before the end of the
World War II, although the fresh-water fish
belonging to the families Cyprinidae, Bagridae
and Clupeidae were thought to be the second
intermediate hosts of intestinal and hepatic
flukes of human being in Japan, China and
Taiwan. After the Korean War, the cyprinoid
fish have been considered as the primary target
to investigate in order to provide informations
for the control of human trematode infections
by a number of medical parasitologists and
public health officials.

To establish effective control measures of
human intestinal and hepatic flukes, biological,
ecological and epidemiological studies on these
fluke infections have been conducted since 1956
in the vicinity of rivers, small ponds and lakes.
Epidemiological studies of fluke infections such
as C. sinensis and M. yokogawai in the vicinity
of the river Taewha, Kyongnam Province, have
been carried out since 1980 (Joo, 1980; Joo and
Park, 1982; Yoo et al., 1984). As for the fish
intermediate host, Joo(1980) found 7 kinds of
larval trematodes from 10 species of fish exami-
ned, and reported that the infection rates
varied from fish to fish.

In recent years there are newly established
factories and many apartments in the vicinity
of the river Taewha, and massive drainage of
waste products into the river together with
intense spray of pesticides on nearby farms may
have caused destruction of natural environment
of the river. The purpose of this study is to
observe the present status of larval trematode
infections in fresh-water fish caught in the river
Taewha, in comparison with the previously
reported data in the same river.

MATERIALS AND METHODS

1. The survey area:

The river Taewha has its origin in the eastern
range of the Kaji mountain and runs through
the central Ulju county situated in the nor-
theastern part of Kyongnam Province, where

the river meets with many rivulets running from
the Shinbool mountains. It then runs through
Ulsan city and joins again with the Dongcheon
stream in the northern part of the city. Finally,
it runs into the eastern sea of Korea(Fig. 1),

Three localities in the vicinity of the river
Taewha, i.e., Sa-yeon and Cheom-chon in
Beomseo myun, Ulju county and Sam-ho in
Ulsan city, were selected as the survey area,
which had also been surveyed by Joo(1980).
The surveyed areas are from 10 to 40 meters
above sea level and the bottom is composed of
sand, mud, pebbles and rock (Table 1), The
water level in these areas is fairly constant
except 5~10 days after a heavy rain, and there
are many kinds of plants and grasses on the
river-side.

2. The fish host survey:

Several kinds of fresh-water fish were caught
in the river Taewha by netting and fishing with
rod and line during the period from April to
October, 1988. The fish, after removal of their
intestinal contents to prevent autodigestion,
were forwarded to the Department of Parasito-
logy, Keimyung University School of Medicine.
The specific names of the fish were determined
by the keys described by Chung(1977).

In order to determine the distribution of
encysted larvae of trematodes, the fish were
dissected into their flesh, scales, fins and tail.
One gram of flesh, 50 scales, all fins and tail
were taken from each fish using a knife, com-
pressed between two large slides(50x90 mm)
and examined for the presence of metacercariae
of digenetic trematodes under a binocular
dissecting microscope. In order to isolate the
larval trematodes and to estimate average
number of cysts per gram of flesh, the digestion
technique was also applied.

The identification of encysted larvae obtained
by digestion technique was made according to
the methods described by Komiya and Tajimi
(1940 & 1942). The cysts from the fresh-water
fish were also immediately fed to golden ham-
sters, and adult worms were obtained from

the hamsters after 2 months, flattened between
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Fig. 1. Surveyed areas in the vicinity of the river Taewha, Kyongnam Province.

Table 1. Environmental conditions of surveyed areas near the river Taewha (1988)

Locality M
Bottom structure ean of
Village Myun County (City) water depth(em)
Sa-yeon Beomseo Ulju pebble and sand 70
Cheom-chon Beomseo Ulju pebble and sand 65

Sam-ho Ulsan Ulsan sand and pebble 120
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two slides in 70 per cent alcohol, and stained
The stained

preparations were studied morphologically for
the final identification of each trematode species.

with Semichon’s acetocarmine.

RESULTS

A total of 697 fresh-water fish of 16 species
were collected from the river Taewha in 1988.
The individual numbers of fresh-water fish
caught were compared with the data in 1980,
as listed in Table 2, Of these, the crussian carp
(Carassius carassius), the Korean shiner(Gna-
thopogon atromaculatus), the flat bitterling
(Paracheilognathus rhombea), the southern top-
mouthed minnow(Pseudorasbora parva), the
pale chub(Zacco platypus), and the dark chub
(Z. temmincki) are the most frequently collected
species of fish. Three species, the carp(Cyprinus
carpio), the blue gill(Lipomis macrochirus) and
the round-tail fighting fish(Macropodus chinen-
sis) are known to be the common fish of the
river, but in this survey they were less frequ-

ently collected.

In Table 3, the infection rate and densities
of encysted larvae of C. sinensis in fresh-water
fish revealed in the present study(1988) were
compared with those of Joo(1980). Of sixteen
kinds of fish examined in 1988, seven species
were infected with C. sinensis metacercariae.
P. parva was the most highly infected, with
the positive rate of 50.0 per cent, followed by
G. atromaculatus with 45, 2 per cent, P. rhombea
with 36.0 per cent, and Pungtungia herzi with
30. 0 per cent.

Only 4 of nine species of fish examined in
1980 were infected with the metacercariae of
C. sinensis, whereas 7 species of fish were found
infected in 1988. The metacercarial density of
C. sinensis in fish, however, expressed in average
number of encysted larvae per gram of flesh,
appeared to be lower in 3 species of fish, C.
brevicorpus, G. atromaculatus and P. herzi, in
1988 than in 1980, but was found elevated
in one species, P. rhombea. The infection rates
of 3 fish species, Gnathopogon majimae, Pseudo-

Table 2. Comparison of species and number of fresh-water fish caught from the river Taewha in 1980

and 1988

No. of fish collected

Species of fish Common name Korean name ) Joo f;fﬁi’;t
(1980) (1988)

Carassius carassius crussian carp R o] 123 112
Coreobagrus brevicorpus bullhead WA E A A 39 28
Coreoperca herzi perch 7 2 — 21
Cyprinus carpio carp o] o] — 12
Gnathopogon atromaculatus Korean shiner % N 83 73
Gnathopogon majimae — 71 & A — 28
Lipomis macrochirus blue gill v} g 2 9o 102 18
Macropodus chinensis round-tail fighting fish ¥ E B 9 24 —
Moroco oxycephalus common fat minnow q 5 3 — 12
Paracheilognathus rhombea flat bitterling L% S ) 26 36
Pseudogobio esocinus goby minnow 2 o8 5 A — 9
Pseudorasbora parva southern top-mouthed minnow % % o — 94
Pungtungia herzi striped shiner = =z 7] 35 10
Rhodeus ocellatus rose bitterling 3 =9 A — 15
Zacco platypus pale chub s #@ o 36 100
Zacco temmincki dark chub A Y 43 63
Plecoglossus altivelis sweet fish 2 ] — 16
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Table 3. Comparison of infection rate and density of encysted larvae of C. sinensis from fresh-water fish

caught from the river Taewha in 1980 and 1988

No. of fish examined

Per cent infected Mean No. of larvae per

" o gram of fish
Species of fish Joo f;?fg;t Joo nglsj%r;t Joo Etrlf}slf)lll't
(1980) (1988) (1980) (1988) (1980) (1988)
C. brevicorpus 32 28 9.4 7.1 5.0(3~ 7)* .01~ 2)
C. atromaculatus 83 73 22.9 45.2 21.5(2~57) 8.2(1~222)
G. majimae — 28 — 28.6 — 2.4(1~ 10)
P. rhombea 26 86 7.7 36.0 3.5(1~16) 6.3(1~ 24)
P. esocinus — 9 — 22.2 — 1.9(1~ 14)
P. parva — 94 — 50.0 - 8.1(1~ 56)
P. herzi 35 10 20.0 30.0 11.7(1~43) 5.9(3~ 10)

*Number in parentheses means the range of No. of larvae per gram of flesh

Table 4. Comparison of infection rate and density of M. yokogawai metacercariae in fresh-water

in 1982 and 1988

fish

No. of fish examined

Per cent infected Mean No. of larvae per

gram of fish

Seis of fsh Jp P “lpand el Jgand P

(1982) (1988) (1982) (1988) (1982) (1988)
C. carassius 110 112 44.5 4.5 0.6 1.8
C. brevicorpus 24 28 8.3 — 0.3 —
C. herzi — 21 — — — —
C. carpio — 12 — — — —
G. atromaculatus 34 73 17.6 4.1 0.7 1.7
G. majimae — 28 - 7.1 — 9.6
L. macrochirus 52 18 7.7 — 0.1 —
M. chinensis 7 — 42.6 — 1.1 -—
M. oxycephalus — 12 — — — —
P. rhombea 16 86 25.0 1.2 0.7 12.5
P. esocinus — 9 — — - —
P. parva — 94 — — — —
P. herzi 5 10 — 20.0 — 1.8
Z. platypus 18 100 5.5 18.0 0.1 13.7
Z. temmincki 83 63 6.0 7.9 0.2 4.1
P. altivelis 19 16 100.0 100.0 139.9 125.8
T. hakonensis* 11 — 45.5 — 40.2 —

* Brackish-water fish
gobio esocinus and P. parva were as shown rates in 2 species, P. herzi and Z. platypus,
in Table 3. were increased, but in five species the rates

The data presented in Table 4 are to compare
the 1088 results of the infection rate and density
of M. yokogawai metacercariae in fresh-water
fish with those of Joo and Park(1982). Of the
fish examined in 1988, the encysted larvae of
M. yokogawai were found in 8 fish species; the

were decreased. No fluctuation was found in the
infection rate of Z. temmincki and P. altivelis.
The infection densities of the larvae of M.
yokogawai in 7 species of fish were higher in
1988 and the average number of larvae varied
by fish species, from 1.7 to 13.7. In P. alti-
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Table 5. Comparison of infection rate for the encysted larvae of digenetic trematodes

Species of fish

No. fish examined

Infection rate(%) with encysted larvae of digenetic

C. orientalis

_trematodes

Echinochasmus sp.

R
(1980) (1988) (1980) (1988) (1980) (1988)

C. carassius 123 112 3.3 15.2 — —
C. brevicorpus 32 28 3.1 10.7 — 17.9
C. herzi — 21 — — — —
C. carpio — 12 — - — —
G. atromaculatus 83 73 9.6 75.3 2.4 45,2
G. majimae — 28 — 42.8 — 21.4
L. macrochirus 102 108 — — - -
M. chinensis 24 — — — — —
M. oxycephalus — 12 — — - -
P. rhombea 26 86 — 37.2 — 20.9
P. esocinus — 9 — — — -
P, parva — 9 — 61.7 — 36.1
P, herzi 35 10 — 10.0 — 30.0
Z. platypus 36 100 — 13.0 5.6 81.0
Z. temmincki 43 63 2.3 1.6 7.0 65.1

Table 6. Comparison of infection rate for the encysted larvae of digenetic

No. of fish examined

No. of fish infected with larval trematodes(%)

Soeci ¢ feh C. sinensis E. oviformis
ecies of fis
’ o Dt g et e P
(1980) (1988) (1980) (1988) (1980) (1988)

C. carassius 123 112 — — 2( 1.6) —

C. brevicorpus 32 28 - - 2(6.3) -

C. herzi — 21 — - — —

C. carpio — 12 — — — —

G. atromaculatus 83 73 3(3.6) 1.4 9(10.5) —

G. majimae — 28 — — — —

L. macrochirus 102 18 — - - —

M. chinensis 24 — — — — —

M. oxycephallus — 12 — — — —

P, rhombea 26 86 — — 207.7) 1(1.2)

P, esocinus - 9 — — — —

P. parva — 94 — 2(2.1) - —

P. herzi 35 10 — — 4(11. 4 —

Z. platypus 36 100 — — — 1(1.O)

Z. temmincki 43 63 — — 1( 2.3) —

P. altivelis — 16 — — — —
velis, the density of M. yokogawai larvae was 1988.

found to be high and no significant change in
the density was observed between 1982 and

The infection rates of fish with encysted

larvae of digenetic trematodes other than C.
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other than C. sinensis and M. yokogawai in fresh-water fish in 1980 and 1988

Infection rate(%) with encysted larvae of digenetic trematodes

. E. oviformis M. hasegawai M. orientalis
Species of fish — LR
Joo Present Joo Present Joo Present
author author author
(1980) (1988) (1980) (1988) (1980) (1988)

C. carassius 33.8 - 6.5 8.9 3.3 —
C. brevicorpus 46.9 — — 10.7 — 7.1
C. herzi — — — — — —
C. carpio — —- — — — —
G. atromaculatus 48.2 2.7 10.8 1.4 4.8 1.4
G. majimae — — — 3.6 - —
L. macrochirus — — 7.8 — — -
M. chinensis — — 70.8 — — —
M. oxycephalus — — -— — — —
P. rhombea 23.1 25.6 15.4 8.1 — 1.2
P. esocinus — — — — — —
P. parva — 6.4 — — - 5.3
P. herzi 25.7 — — 10.0 — —
Z. platypus 27.8 3.0 5.6 7.0 16.7 —
Z. temmincki 32.6 3.2 — 19.0 — 1.6

trematodes on the scales of fresh-water fish in 1980 and 1988

No. of fish infected with larval trematodes(%)

. M. hasegawai M. yokogawai M. orientalis
Species of fish Present '“' Present Present
Joo author Joo author Joo __author
(1980) (1988) (1980) (1988) (1980) (1988)
C. carassius 5.1 — 123(100. 0) 96( 85.7) — —
C. brevicorpus — — — 1C 3.6) — —
C. herzi — — - — — -
C. carpio - — — 10¢ 83.3) — —
G. atromaculatus 5(6.2) — 60( 72.3) 2( 2.7 — —
G. majimae — — — 1C 3.6) - -~
L. macrochirus — — 22( 21.6) 2( 1.1 — —
M. chinensis — — 8( 33.3) - — -
M. oxycephallus — — — - — —
P. rhombea — — — 4C 4.7 — —
P. esocinus — — — — — —
P. parva — — — 1 1.4 - 2(2.1)
P, herzi 2(5.7) — 7( 20.0) 1( 10.0) - 1(1.0)
Z. platypus — — 19( 52.8) 57( 57.0) - —
Z. temmincki 1(2.3) - 33( 76.7) 29( 46.0) - —
P. altivelis — — — 16(100. 0) — —
sinensis and M. yokogawai in 1988 were com- i.e., C. orientalis, Echinochasmus sp., E. ovifor-
pared with those in 1980, as presented in Table mis, M. hasegawai and M. orientalis were found

5. Five kinds of digenetic larval trematodes, in this survey. Of these, C. orienmtalis larvae
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Table 7. Comparison of infection rate for the encysted larvae of digenetic trematodes on the fins and

tail of fresh-water fish in 1980 and 1988

No. of fish infected with larval trematodes(%)

No. of fish
examined Echinochasmus E. oviformis M. hasegawai M. yokogawai
Species of fish Sp- N
Joo Present ] Present Present Joo Present Joo Present
_ 77 author author author author _author _
(1980) (1988) (1980) (1988) (1980) (1988) (1980) (1988) (1980) (1988)
C. carassius 123 112 — 2(1.8) 3(2.4) — 2(2.6) 2( 1.8 123(100.0) 88( 78.6)
C. brevicorpus 32 28 - — 2(6.3) — — 1(3.6) 3(C 9.4 1(C 3.6
C. herzi — 21 — — — — — — — —
C. carpio — 12 — — — — — — 6( 50.0)
G. atromaculatus 83 73 — 3.1 — — 1( 1.2) 10(13.7) 4( 4.8 1( 3.6)
G. majimae — 28 — 1(3.6) — — — — — -
L. macrochirus 102 18 —_— — — — — 200 19.6) 1( 5.6)
M. chinensis 24 — — — — — 1( 4.2) — 3(12.5) —
M. ozxycephalus — 12 — — - — — — — -
P. rhombea 26 86 - — 4(15.4) — 4(15.4) — 8( 30.8) —
P. esocinus — 9 —_ = — — — — — -
P. parva — 94 — 1.1 — — — — — 8( 8.5)
P. herzi 35 10 - — 2(5.7) — — — 5(14.3) 1(10.0)
Z. platypus 36 100 - — — 1(10.0) — - 4C 11.1) 10 10.0)
Z. temmincki 43 63 _ = 1( 2.3 — 1(2.3) — 7( 16.3) 13( 20.6)
P. altivelis — 16 _— — — — — — 16(100. 0)

were found from 9 species of fish, followed by
Echinochasmus sp. and M. hasegawai from 8
species, and E. oviformis and M. orientalis from
5 species of fish. In the infection rate of fish
with the larval trematodes, there was consider-
able variation among different kinds of fishes.
Of G. atromaculatus examined in this study
(1988),
metacercariae of C. orientalis, while only 9.6
per cent of 83 fish examined in 1980 were in-
fected. Similarly, an elevation in general in the
rate of infection among 7 species of fish was
noted between 1980 and 1988. In the case of
E. oviformis, the infection rates of 5 fish species
were decreased, in 1988 which were 2, 7~25.6
per cent. Similar infection status was revealed
in the case of M. hasegawai and M. orientalis.

The infection rates for the encysted larval
trematodes on the scales of fresh-water fish in
1988 were summarized in Table 6, and briefly
compared with those in 1980 (Joo, 1980). There
was considerable variation in the infection rates
of fish according to their species, and compara-

75.3 per cent were infected with

tive data were obtained for the encysted larvae
of M. yokogawai. In the case of M. yokogawai
in the fish, C. carassius, 85.7 per cent of
examined were found infected, whereas 100, 0
per cent of 123 fish examined in 1980 were
reported infected. Otherwise a reduction in the
rate of infection in 5 other species of fish was
recognized.

Table 7 lists the infection rates for the en-
cysted larval trematodes on the fins and tail of
fresh-water fish examined in 1988,
pared with Joo(1980). Four kinds of larval
trematodes were found from the fins and tail,
and comparative data with 1980 were obtained
for M. yokogawai. The infection rate of fish
with M. yokogawai metacercariae revealed that
this fluke infection is rather stationary between
1980 and 1988 in different species of fish.

and com-

DISCUSSION

Since the establishment of experimental infec-
tion of Clonorchis metacercariae obtained from



fresh-water fishes such as Leucogobio guntheri
and Pseudorasbora parva to cats, and since the
demonstration of the same metacercariae from
12 species of fresh-water fishes belonging to the
family Cyprinidae in nature (Kobayashi, 1910
& 1912), the biological, ecological, and mor-
phological studies on the fish intermediate hosts
have been performed by many investigators in
Japan, China, Korea, and Formosa. As a result,
it has been demonstrated that approximately 80
piscine species belonging to 10 families, i.e.,
Cyprinidae, Centrachidae, Eleotridae, Bagridae,
Gasterosteidae, Gobiidae, Siluridae, Serranidae,
Mugilidae, and Plecoglossidae, play the impor-
tant role in transmitting digenetic trematodes
in the endemic areas of southern Korea.

The fact that patients of clonorchiasis are
present among the residents in the vicinity of
the river Taewha, Kyongnam Province, has been
known for a long time, since several clonor-
chiasis cases among the in-and-out patients of
private hospitals located in the vicinity of this
river were found revealing the eggs of C.
sinensis in their stool. Joo(1980) first confirmed
that the river Taewha is one of the endemic
areas of He examined 1,723
residents in the vicinity of the river and found

clonorchiasis.

22.2 per cent were positive for C. sinensis. At
the same time, he also found Parafossarulus
snails in the river and that 4 species of fish
were infected with Clonorchis metacercariae,
though very low in their metacercarial burden.

The results in this study showed that the
infection rates for the encysted larvae in fresh-
water fish varied appreciably from fish to fish,
and the degree of infection with the cysts was
relatively low as compared with earlier reports
available.

In the studies of fish intermediate hosts in-
fected with larval trematodes, not many works
were done before the end of the Korean War,
although fresh-water fishes belonging to the
family Cyprinidae were known to serve as
intermediate hosts of intestinal or liver flukes
in Korea. After the War, Lee(1968) conducted
metacercarial studies in fishes caught along the
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river Kumho, a tributary of the river Naktong,
and reported that 14 species of larval trematodes
were found from 12 kinds of fish. He also
reported that the encysted larvae of E. ovifor-
mis were the most common species, being found
from 64.5 per cent of 12 kinds of fish, {ollowed
by Metagonimus sp. from 47.9 per cent of 10
kinds, and Metacercaria hasegawai from 36.3
per cent of 8 kinds of fish. From the studies
on larval trematodes from fresh-water fish in
river Oseep, Lee et al.(1979) reported that 7
kinds of metacercariae, including those of C.
sinensis and 2 kinds of undetermined larvae A
and D, were found from 10 species of fresh-
water or brackish-water fish.

Similar results were obtained by Joo et al.
(1983) in the river Taechong, and by Joo(1984)
in the river Hyungsan, Hwang and Choi(1980),
in a comparative study on infection rate of
encysted trematode larvae in fresh-water fish
collected in the river Kumho, with the results
reported by Lee(1968), collected 13 species of
fresh-water fish and found that they were in-
fected with 10 species of larval trematodes
including 3 undetermined larvae A, B, and C.
Of the larvae recovered those of E. oviformis
were found from all species of fish examined
and C. sinensis larvae were found from 11
species. They also reported that the rate and
intensity of infection with the larval trematodes
varied markedly from fish to fish.

In the present study, 15 species of fresh-water
fish and 1 species of brackish-water fish were
collected, from which 11 species of larval
trematodes including 4 kinds of undetermined
larvae I, II, III and IV were found. Of the fish
examined, C. brevicorpus, G. atromaculatus, G.
magjimae, P. rhombea, P. esocinus, P. parva, and
P. herzi harboured the metacercariae of C.
sinensis, and the infection rates for Clonorchis
cyst were higher than those reported by Joo
(1980) and Yoo et al. (1984) in the same river.
However, the average number of encysted larvae
of C. sinensis per gram of flesh was very low,
ranging from 1.0 in C. brevicorpus to 8.2 in
G. atromaculatus. The results in this study are
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in agreement with the data obtained by Lee
(1979) in the river Oseep, by Choi(1978) in
the river Taeka, and by Joo(1984) in the river
Hyungsan, but the degree of infection with
Clonorchis metacercaria is much lower than
those reported by Lee(1968), Hwang and Choi
(1980) in the river Kumho, Choi(1976) in 5
rivers in Kyungpook Province, Joo(1980) and
Yoo et al. (1984) in the river Taewha, and
Joo(1984) in the river Hyungsan. The main
factors contributing to the lower densities of
infection in fish than in earlier reports were
considered to be the pesticidal and artificial
effects on the water, which are inhibitory on
the survival of larval trematodes, and can
enhance destruction of natural environment and
ecology of the river.

As also indicated by Joo(1980), it was shown
in this study that the intensity of infection with
C. sinensis metacercariae in fresh-water fish is
decreasing recently. It is suggested that newly
established factories and apartments near by the
river and massive drainage of waste products
together with intense pesticide spray to the rice
fields and farms may have affected the infec-
tion rate for the larval trematodes in fish.

Of the fish examined, 7 species including the
sweetfish, P. altivelis, harboured the metacer-
cariae of M. yokogawai in this study and the
infection rate varied appreciably from fish to
fish. Joo and Park(1982) conducted surveys for
M. yokogawai metacercariae in fish hosts and
for its prevalence among residents in Ulju
county, Kyongnam Province. They reported
that endemic foci of this fluke were found along
the river Taewha, on the basis of high infection
rates of fish hosts and high prevalence rates
among residents. After then, Yoo et al. (1984)
carried out a study on infection rates for larval
trematodes in fresh-water or brackish-water fish
caught in the vicinity of the same river surveyed
by Joo(1980), and found the larvae of M.
yokogawai from 1] species of fish examined.
They also reported that the intensity of in-
fection of Metagonimus larvae in P. altivelis
as revealed by the average number of cysts per

gram of flesh was 139.9 and that in sea-run
dace was 40. 2.

The results obtained in this study on M.
yokogawai are in general similar to those re-
ported by Lee et al.(1979) showing relatively
high prevalence of this fluke along the river
Taewha, although the degree of infection is not
so high as reported by Chun(1962), Lee(1968),
Hwang and Choi(1977), Suh and Choi(1979),
Roh(1980), Hwang and Choi(1980),
(1983). Although main reasons for high in-
fection rates in fish hosts and residents of the
river Taewha are not readily apparent, it is

and Joo

considered to be due to sociceconomic condi-
tions, such as inadequate public health and
improved transportation and easy availability of
fish through more frequent communications
between adjacent areas.

According to local officials in this river basin,
there are many unusual eating houses that sell
raw fresh-water or brackish-water fish, including
the sweetfish, to local residents and visitors.
Furthermore, in the vicinity of the river Tae-
wha, rural and urban people often visit to these
polluted waters on weekends or holidays, and
majority of them enjoy fishing and consuming
raw fish, They usually believe as if the fish
collected in the vicinity of the river Taewha
were completely free of parasites. This tradi-
tional misconcept might have elevated the inci-
dence of fluke infections among the residents
along the river Taewha.
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B KFUTOIAM REE kAo AoiM REN wHBENE Tk Bt

HHARE BHAR SERBHUE

19884 3B HE [F4E L0B74A B BPNARY POitEpel mvein Abolol friEshsr, KALfRS] m% o BKE
FAA L, AL SolA @Fele, BN BUME HWS % Wil moE MRtz s KRNLAA
M, WA Fo® Bk LEkAaE: RETd AR BENE 48 RAE wREgHRd FERES #HEkddd.
Fd & AAE K(1980)9 AR HEkstd o

KFLN A BRER BFE Sol, 2 Ea0, 44, 4o, EA, &4, S8y, #HEA, 47, 24
A, #Eel, Exr, dFHFEA, e, AW L 2019 168 vt BRES 168 AMFEAA 7THES HEL
& (Clonorchis sinensis, Cyathocotyle orientalis, Echinochasmus species, Metacercaria hasegawai, Metagonimus
yokogawai, Exorchis oviformis @ Metorchis orientalis) s} 42 FIBRTE WESHHST HBHT + A5l

Aol FEstE RS WIS 7TEY BAKAAA MEY ¢ Az, = FEEL 19804 Ko FAEK
ol Heold Egtevt, FEHEEA golAw 3B BE@AFTAN, EAH, EmsD)dAs 1980udel Ha w9
oo, FAgdAE Eohh

ool oME g WESSO FHEERLS 5HY BAKR(E, EA, @A, A FAA, FFESH)AAE Fgo
v Exr], dEe), Z2AYe s 2 ge] woka, 2odlAE #Hol il smslollRa giEEshas FHiE
S 198042 FHARS tale] dubd oz Hms g oy, ojdAde MAd Aog e,

Cythocotyle orientalis, Echinochasmus sp., Exorchis oviformis, & Metacercaria hasegawai LB T4
AL fafel ol By ERE ehdoles], 198049 FE KB Hal Egicoh wlE, Rzein) 2 madA
o] HFEsham HHHEL #Fo] Hsld, K& 4 gddov, surloRa WESH FEFLS duld o2 19804
o FA Al It ke

Lo Btes v Fo] KFLelA #HER sl gl A HRMAS v X WM #HEYHS FEFL o=
Foh, Z #4d HEEE 19804 tha) fAmHe HI SEe Jdehdlz deE & ¢ ddeh



