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= Abstract =

In order to determine infection patterns with digenetics larval trematodes in fresh-
water fish were studied in the three localities of the river Hyungsan during the period
from September, 1995 to August, 1996, and compared with the data reported previoulsy
in the same river, Of 15 species of fish examined. the encysted larvae of Cyathocotyle
orientalis and Exorchis oviformis were found most frequently from 13 species of
fresh-water fish. The metacercariae of Metacercaria hasegawai were found from 12 species,
those of Echinochasmus species from 10 species, Methorchis orientalis from 4 species,
Clonorchis sinensis from 3 species and Metagonimus species from 2 species of fish,

The infection rates of 2 species of fish with Clonorchis sinensis cysts were lower than
those reported in 1984, whereas the rate was higher in one species, Pungtungia herzi. The
intensity of Clonorchis infection in Pungtungia herzi appeared rather higher than those
reported in 1984, whereas their intensity of infection were found lower in 2 species of
fish,  Gnathopogon atromculatus and Pseudorasbora parva. The infection rates of fish with
Metagonimus metacercariae were lower than the results in 1984, whereas their intensity
of infection was found increased in 2 species of fish such as Carassius carassius and
Moroco oxycephalus. The encysted larvae of Cyathocotyle orientalis, Echinochasmus species,
Exorchis oviforms, Metucercaria hasegawai and Metorchis orientalis showed variations in infec-
tion rates of fish in 1984 and in the present study, and intensities in the 5 kinds of the
encysted compared with those in 1984.

However, it was impossible to compare the infection rates for the encysted larvae on
the scales, fins and tail as they varied so considerably in both 1984 and 1996 surveys.
The infection rates of several species of fish with Metagonimus species in the present

study decreased compared with those in 1984,

The results of this study were presented at the 38th annual meeting of the Korean So-
ciety for Parasitology (1996)
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This study indicate that the rate of infection with digenetic larval trematodes in
fresh-water fish is still relatively high in the river Hyungsan., And the metacercarial
burden in the fish varies greatly by different fish in 1984,

Key Words: Digenetic larval trematode. Clonorchiasis.
River Hyungsan. Metacercaria. Snail and fish intermediate hosts.

Introduction

Clonorchiasis is one of the food-borne
trematode infections in Korea, Since the
discovery of Clonorchis eggs was reported
by Matsumoto (1915) from the stools
amorig the in-and-outpatients in Taegu
charity hospital, the biology, morphology,
and epidemiology of C. sinensis through
the field and experimental studies have
been made extensively by many investi-
gators, Kobayashi (1920) summarized sur-
vey findings on the infections with digen-
etic larval trematodes in the snail and
fresh-water fish hosts and the prevalence
of C. sinensis among the residents in the
Naktong Basin, Nishimura (1943) made a
survey on C. sinensis in the River Kumho,
and reported the demonstration of Clonor-
chis metacercariae in several fresh-water
fish such as P. parve, G. atromaculatus and
P. herz. The human prevalence of clono-
rchiasis were amounted to 41.1 percent
of 331 residents in the area. After the
World War II, the results of studies on
the digenetic larval trematodes in
fresh-water fish have been reported by
Lee and Kim (1958), and Hwang and
Choi (1980) in River Kumho; by Joo et
al. (1983) in River Taechong: by Joo and
Hong (1991) in River Ahnseong; by Lee

and Joo (1995) in River Taega; by Choi
(1976), Lee et al. (1992), and Hyun and
Joo (1994) on comprehensive surveys in
the River Naktong and its tributaries in
Kyungpook Province, Korea. It was found
that the results reported by previous
investigators indicated a decreasing pat-
tern in human cases and in the number
of the snail and fish intermediate hosts.
In the Hyungsan Basin, there are newly
established many apartments and factor-
ies, and massive drainage of waste pro-
ducts into the river together with intense
spray of pesticides on nearby farms may
have resulted in the destruction of natu-
ral environment of the river, This study
has been proceeded as a part of our in-
vestigation in the epidemiology and con-
trol of human clonorchiasis, since the
fresh-water fish was found to play as the
main vector of C. sinensis prevalence in
Korea, This report deals with the present
status of larval trematode infections in
fresh-water fish collected in the river
Hyungsan, in comparison with the pre-
viously reported data in the same river,

Materials and Methods
Geographical conditions of surveyed are-

as: The river Hyungsan, about 62 kilome-
ters in length, has origin in the east
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range of the Baekyoon mountain and runs
through the Ulsan city situated in the
northeastern part of Kyungnam Province,
where the river joins with many rivulets
running from the Gohie mountains., The
main stream of the river runs through
the central Kyungju city, where the river
joins again with the Moryang rivulet in
the southern part of the city. It then
runs through Kyungju city and Pohang
city, and meets with Kikae rivulet and 19
other rivulets in the basin. Finally, it
runs into the East Sea of Korea. There

the
Dukdong and Bomun lakes in the vicinity,

are many ponds and two lakes,
Three localities in the river Hyungsan, i.
e., Wooldong, Nogok, and Nawon in Kyu-
ngju city, were selected as the study
areas because of the abundance of the
fresh-water fish, and which had also been
surveyed by Joo (1984) (Figure 1). The
localities are from 20 to 30 meters above
sea level and the bottom is mainly com-
posed of pebble and sand, with mud

(Table 1).

Table 1. Environmental conditions of surveyed areas near the River Hyungsan (1996)

Locality

Bottom structure

Village Draining stream

Mean of water
depth (cm)

COD
(ppm)

inverterbrate
& vegetation

Aquatic

Wool~dong [Morang str. Pebble and sand

70-80 30-40 |[Leech

B gol],

o3

(Chenopodiium album)

HHYFY

Nogok Naenam str. Pebble and sand

80-100 20-30  [Snail

BYEEY

A2

(Spirodela polyrhiza)
Fd&3

(Eichhornia crassipes)

Nawon Main str. of Sand and pebble

River Hyungsan

130-200

20-30 | &&=

(Anax parthenope)
Hz

(Anodeonta woodiana)
o4

{Persicaria amphibia)
Mz

(Erigeron annuus)
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Figure 1. Surveyed areas in the vicinity of the river Hyungsan, Kyungpook Province,
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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-sides. The fish
intermediate host survey: Several kinds
of fresh-water fish were caught in the
river Hyungsan by netting and fishing
with rod and line during the priod of 1
years from September, 1995 to August
1996, The fish, after removal of their in-
testinal contents to prevent autodigestion,
were transported to the laboratory. The
specific name 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 separated
from each fish using a knife, compressed
between two large slides (50 X 90 mm)
and examined for the presence of meta-
cercariae of digenetic trematodes under a
binocular dissecting microscope. In order
to isolate the larval trematodes and to
count the average number of cysts per
gram of flesh, the digestion technique
was also applied; thus 1 gram of flesh
was mixed with artificial gastric juice (0.2
ml diluted hydrochloric acid and 0.3 gram
of pepsin per 100 ml of distilled water),
and then the mixture was incubated un-
der the temperature of 37~38C for 30~
40 minutes. The mixture was stirred with
a glass rod and was allowed to stand for
a few minute to gather the isolated cysts
in the central portion of the beaker,

The identification of the larval tre-

matodes was made according to the me-

thods described by Komiya and Tajimi
(1940 a, b, 1941) and Yamaguti (1958).
The metacercariae from the fresh-water
fish were also immediately fed to golden
hamsters, and adults worms were obtained
from the hamsters after 2 months. The
stained preparations were studied morpho-
logically for the final identification of
each trematode species.

Results

A total of 1,440 of fresh-water fish of
15 species belonging to Families Cypri-
nidae, Anabantidae, Bagridae, Centrachi-
dae, and Eleotridae were collected from
three localities of the river Hyungsan in
1996. The species and individual numbers
of fresh-water fish collected were com-
pared with previously reported data and
summarized in Table 2. Of these, C. car-
assius, G. atromaculatus, P. parva, Z. platy-
pus, Z. temmincki, and M. oxycephalus were
the most frequent species of fish, Two
species, P. rhombea and P. herzi, are
known to be the common species in the
river, but in present survey they were
frequently collected. Seven species, such
as M. ocellatus, A. intermedia, G. macro-

cephalus, M. chinensis, L. andersonii, L.
macrochirus, and M. obscura, are first col-
lected, In this survey P. altivelis, C. herzi,
and P. asotus were not collected.

In Table 3, the infection rates and
densities for the encysted larvae of C.
sinensis in the flesh of fresh-water fish in
this survey (1996) were compared with
those of Joo (1984). Of the fish examined

in 1996, the encysted larvae of C. sinensis
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Table 2. Comparison of species and number of fresh-water fish caught from the River
Hyungsan in 1984 and 1996

No. of fish collected

Family/species Common name Korean authors
Lee et al. (199)
Cyprinidae
Carassius carassius crussian carp %0l 113 426
Gnathopogon Korean shiner E 31 143
atromaculatus ‘
Moroco oxycephalus fat minnow WEX 4 70
Paracheilognathus flat bitterling g 39 5
rhombea
Pseudorasbora parva southern top-mouthed  F%9 31 415
minnow ,
Pungtungia herzi striped shiner E17) 17 4
Zacco platypus pale chub ¥ g}y 82 190
Zacco temmincki dark chub ZaAY 51 11
Rhodeus ocellatus rose bitterling LELEY 0 23
Acheilognathus common bitterling qAF 6
intermedia
Gobiobotia - Nt 0 9
macrocephalus
Anabantidae
Macropodus chinensis  round-tail fighting fish ®E%¢] 0 2
Bagridae
Liobagrus andersonii - 57 0 1
Centrachidae
Lepomis macrochirus ~ blue gill b 0 31
Eleotridae
Mogurnda obscura dark sleeper A 0 4
Plecoglossidae
Plecoglossus altivelis  sweetfish < o 24 0
Serranidae
Coreoperca herzi perch 7 2 3 0
Siluridae
Parasilurus asotus catfish W 7] 6 0
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were found in four species, G. artoma-
culatus was the most highly infected, with
infection rate of 62.9 percent, followed by
P. herz with 50.0 percent, and P. parva
with 46,3 percent, Of these, the rates in
species such as P. herzi were increased in

the period from 1984 to 1996, but in 2

species, G. atromaculatus and P. parve, the
rates were decreased. The average meta-
cercarial density per gram of flesh of C.
sinensis in fish, appear to be higher in
two species such as P. herzi in 1996 than
in 1984, but were found lowered in G.

atromaculatus and P. parva.

Table 3. Comparison of infection rates and density of Clonorchis metacercariae from
fresh-water fish caught from the River Hyungsan in 1984 and 1996

Species No. of fish examined| Percent infected pgfeg?an?fo%agéz%
Joo |Present author| Joo |Present author| Joo |Present author

(1984) (1996) (1984) 1996) (1984) 996)

C. carassius 113 426 0 0 0 0

G. atromaculatus 31 143 93.5 62.9 455 316
M. oxycephalus 4 70 0 0 0 0
P. rhombea 39 5 2.6 0 0.05 0

P. parva 31 415 74.2 46.3 9.7 7.7

P. herzi 17 4 17.6 50.0 11.6 14.0
Z. platypus 82 190 0 0 0 0
Z. temmincki 51 111 0 0 0 0
R. ocelllatus - 23 - ¢} - 0
A. intermedia - 6 - 0 - 0
G. macrocephalus| - 9 - 0 - 0
M. chinensis - 2 ~ 0 - 0
L. andersonii - 1 - 0 0
L. macrochirus - 31 - 0 - 0
M., obscura - 4 - 0 - 0
P. altivelis 24 - 0 - 0 -
C. herzi 3 - 0 - 0 -
P. asotus 6 - 0 - 0 -

The
the encysted larvae of Metagonimus spe-

infection rates and densities for

cies in 1996 were compared with those in
Table 4. Eight
species of fishes examined in 1984 were

1984, as presented in
infected with Metagonimus larvae, where-
as, only 2 species of fishes were found
infected in 1996. Of the 423 C. carassius
examined in 1996, 1.4 percent of the fish
were infected with the encysted larvae of
Metagonimus species, while, 52.2 percent
of 113 crussian carp examined in 1984
were infected. Similar reduction in the in-

fection rate in M. oxycephalus was also

recognized The infection densities of the
Metagonimus larvae in 2 species of fish
were lower in 1996 and the average num-
ber of larvae varied by fish species, from
1.8 to 2.0.

The data presented in Table 5 are
compared the 1996 results of the infection
rates of larval trematodes other than C.
sinensis and Metagonimus species in fresh-
water fish with those of Joo (1984). Five
kinds of digenetic larval trematodes,
C. orientalis, Echinochasmus species, E. ovi-
formis, M. hasegawai, and M. orientalis were

found in this survey. Of these, the larvae
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Table 4, Comparison of infection rates and density of encysted larvae of Metagonimus
species from fresh-water fish in 1984 and 1996

Soecios No. of fish examined| Percent infected pge;lam()fo%agéz%
b Joo |Present author| Joo |Present author| Joo [Present author

(1984) (1996) (1984) (1996) (1984) (1996)

C. carassius 113 426 52.2 14 18 1.8
G. atromaculatus | 31 143 74.2 0 41 0

M. oxycephalus 4 70 50.0 14 05 2.0
P. rhombea 39 5 12.8 0 0.23 0
P. parva 31 415 64.5 0 9.1 0
P. herzi 17 4 0 0 0 0
Z. platypus 32 190 34.1 0 0.5 0
Z. temmincki 51 111 216 0 0.5 0
R. ocelllatus - 23 - 0 - 0
A. intermedia - 6 - 0 - 0
G. macrocephalus| - 9 - 0 - 0
M. chinensis - 2 - 0 - 0
L. andersonii - 1 - 0 - 0
L. macrochirus - 31 - 0 - 0
M. obscura - 4 - 0 - 0
P. altivelis 24 - 875 - 329 -
C. herzi 3 - 0 - 0 -
P. asotus 6 - 0 - 0 -

of C. orientalis, E. oviformis and M. hase-
gawai were found from 13 species of
fishes, followed by Echinochasmus species
from 10 species, and M. orientalis from 4
species of fishes, In the infection rates of
fish with the
were considerable variations among the
different kinds of fishes.

rate for the encysted larvae of C. ori-

larval trematodes, there

The infection

entalis in the flesh of P. parva in 1984 was
found to be 25.8 percent, whereas, the
rate in this survey was increased to 76.4
in the

rates of infection among the 12 species of

percent, Similarly, an increase

fishes was also found. In the case of
Echinochasmus species, of the 426 C. cara-
ssius examined in 1996, 11.3 percent of

fish were found to be infected, while, no

encysted larvae was found in 1984. Simi-
lar infection status was revealed among
the 9 species of fishes, The encysted lar-
vae of E. oviformis were found from 13
fish species: the rates in 6 species were
decreased, but in 2 species the rates were
increased,

M. hasegawai larvae were found from 13
species of fishes examined in 1996, in fre-
quency from 1.0 to 100.0 percent, while,
only 6 species of fishes examined in 1984
were also found to be infected by the
same larvae in 6.4~67.7 percent fre-
The the
encysted larval trematodes on scales and

quency. infection rates for

fins of fresh-water fish in 1996 were
summarized in Table 6, and compared
with those in 1984 (Joo, 1984). There was
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Table 5. Comparison of infection rates for the encysted larvae of digenetic trematodes other than C.sinensis and Metagonimus
species in fresh - water in 1984 and 1996

Infection rate (%) with encysted larvae
No. of fish examined C orientalis  E.chinochasmus sp.  E. oviformis M. hasegawai M.orientalis

Species

Present Present Present Present " Present Present

Joo author Joo author Joo author Joo author Joo author Joo author

(1934) (199%) (1984) (1996) (1984) (1996) (1934) (1996) (1984) (199) (1984) (1996)

C arassius 113 426 425 439 0 11.3 14.2 131 345 176 2.1 12
G. atromaculatus 31 143 16.2 21.0 29.0 315 64.5 51.7 67.7 469 22.6 105
M. oxycephalus 4 70 0 90.0 0 29 25.0 0.3 0 186 25.0 0
P. rhombea 39 5 26 1000 0 400 55 40.0 10.3 60.0 0 0
P. parva 31 415 25.8 764 16.1 455 226 378 6.4 1.0 32 0

P. herzi 17 4 0 100.0 0 25.0 235 0 0 0 0 25.0
Z. platypus 82 190 37 374 122 937 7.3 16 9.8 74 1.2 0
Z. temmincki 51 111 314 342 196 919 78 27 0 45 9.3 0
R, ocellatus - 23 - 37 933 0 - 3.7 0 0 - 0
A. intermedia - 6 - 167 - 167 - 333 0 167 - 0
G. macrochirus - 9 - 889 - 0 - 222 0 444 - 11.1
M. chinensis - 2 - 50.0 - 50.0 - 50.0 0 50.0 - 0
L. andersonii - 1 - 0 - 0 - 1000 - 100.0 - 0
L. macrochirus - 31 - 0 - 0o - - 32 - 0 - 0
M. obscura - 4 - 75.0 - 0 - 0 - 75.0 - 0
P. altivelis 24 - 0 - 8.3 - 16.7 - 42 - 0 -
C. herzi 3 - 0 - - - 330 - - - 0 -
P. asotus 6 - 0 - - - 0 - - - 0 -
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considerable variations in the infection
rates of fish according to their species.
Six kinds of larval trematodes and two
kinds of undetermined larva were found
from the scales and fins, and comparative
data with 1984 were obtained for Meta-
gonimus larvae, In the case of C. carassius,
85.0 percent of 113 fishes examined in
1984 were found to be infected with
Metagonimus larvae, whereas, 39.2 percent
of 426 fishes in 1996 were infected, A re-
duction in the rates of infection in seven
species of fish was also recognized.

The infection densities for the encyted
larvae of digenetic trematodes other than
C. sinensis and Metagonimus species in fre-
sh-water fish in 1996 were compared with
previously reported data (Joo, 1984) and
listed in Table 7. In fact, the metacer-
carial burden of digenetic trematodes in
the fish was greatly varied in different
fishes between 1984 and 1996, In the
metacercarial density of C. orientalis from
13 species of fishes examined in present
survey, M. chinensis was the most heavily
infected and the average number of the
larvae per gram of flesh was 85,0 cysts,
Five species of fishes such as P. herzi, P.
parva, G. macrocephalus, P. rhombea and A.
intermedia were moderately infected, the
average number varying from 11.1 to 28.2
cysts. The remaining seven species of
fishes were infected with a few cysts,

As shown in Table 7, the infectioin
densities of the larvae of C. orintalis in 6
species of fishes were lower in 1984
compared with 1996, and the average
number of larvae were varied by fish
species, from 0.05 to 3.0 cysts, Similar

metacercarial densities were obtained in
the 3 species such as E. oviformis, Echino-
chasmus species, and M. hasegawai. In gen-
eral, the above 4 species of the larval
trematodes in the flesh of all fish species
showed elevation of the metacercarial de-
nsities in 1996 compared with 1984. In the
case of M. orientalis, the metacercarial de-
nsities were varied by fish species: the
densities in 3 species of fishes, C. cara-
ssius, G. atromaculatus and P. herzi were
increassed, but in four species, the densi-

ties were decreased.

Discussion

Fresh-water fishes are one of the most
important intermediate reservoir hosts of
food-borne trematodes in Korea. Results
from this survey indicate that the rates
of infection with digenetic larval trema-
todes in fresh-water fish were still rela-
tively high in river Hyungsan, and the
metacercarial density in the fish wvaried
greatly different fish in both 1984 and in
the present study. Because the species
and individual numbers of fishes collected
by netting and with rod and line are not
sufficient, there are some difficulties that
showed the true infection rates and me-
tacercaridal density in the fresh-water fish,

In the present survey, a total of 1,440
fishes were collected with net and rod.
Among them, C. carassius was the most
species, being constituted in 29.6 percent,
followed by P. parva with 28.8 percent, Z.
platypus with 13.2 percent, and G. atr-
omaculatus with 9.9 percent., As a matter

of fact, except for the several species
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Table 7. Comparison of infection density for the encysted larvae of digenetic trematodes other than C.sinensis and Metagonimus
species in fresh - water fish in 1984 and 1996

Average No. of metacercariae per gram of flesh

No. of fish examined| C orientalis Echinochasmus sp. E. oviformis M. hasegawai | M. orientalis
Species Present Present Present Present Present Present
Joo author Joo author Joo author Joo author Joo author Joo author
UBY 00w | BV oo | 1Y oo | BV o) | B ooe) | UV (1906)
C. carassius 113 426 3.0 89 0 43 0.3 58 0.6 5.2 0.03 2.7
G. atromaculatus | 31 143 04 85 0.5 9.7 2.3 40.9 9.1 145 1.2 108
M. oxycephalus 4 70 0 2.0 0 1.0 04 16.2 0 2.8 0.2 0
P. rhombea 39 5 0.05 194 0 15 0.05 15 0.2 1.3 0 0
P. parva 31 415 0.7 28.2 06 11.0 04 19.7 01 18 0.03 0
P. herzi 17 4 0 11.1 0 30 0.3 0 0 0 0 50
Z. platypus 82 190 0.08 47 0.14 177 0.18 1.3 0.18 16 0.01 0
Z. temmincki 51 111 0.7 3.7 0.7 174 0.2 21 0 1.4 0.13 0
R. ocellatus - 23 - 2.5 - 0 - 150 - 0 - 0
A. intermedia - 6 - 16.3 - 1.3 - 42 - 13 - 0
G. macrocephalus| - 9 - 274 - 0 - 125 - 293 - 18.0
M. chinensis - 2 - 85.0 - 2.0 - 50.0 - 18.0 - 0
L. andersonii - 1 - 0 - 0 - 10 - 7.0 - 0
L. macrochirus - 31 - 0 - 0 - 2.0 - 0 - 0
M. obscura - 4 - 7.0 - 0 - 0 - 16.7 - 0
P. altivelis 24 - 0 - 0.1 - 0.1 - 0.2 - 0 -
C. herzi 3 - 0 - 0 - 0.05 -~ 0 - 0 -
P. asotus 6 - 0 - 0 - 0 - 0 - 0 -
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of fish such as C. carassius, G. atromacul-
atus, M. oxycephalus, P. parva, Z. platypus
and Z. temmincki, it is now almost imposs-
ible to collect the desired species and /or
number of fishes in the river Hyungsan,

Kobayashi (1924) examined many spe-
cies of fishes collected from various lo-
calities and reported for the first time
that the principal intermediate host of di-
genetic trematodes was the fresh-water
fishes belonging to the family Cyprinidae
in Korea, According to Lee (1968) repor-
ted that 14 species of larval trematodes
were found from 12 different kinds of
fresh-water fish collected in the river
Kumho. He also reported that the en-
cysted larvae of E. oviformis were the
most frequently found from all 12 species
of fish, followed by the cysts of Metago-
nimus species from 10 species. The larvae
of C. sinensis were found from 9 species,
M. hasegawai from 8 species, and C. ori-
entalis from 7 species of fish,

From the studies on larval trematodes
in both fresh-water and brackish-water
fish in river Taewha, Yoo ‘et al. (1984)
reported that the encysted larvae of 7
kinds, including those of C. sinensis and
Metagonimus species, and undetermined
larvae were found from 14 species of
fresh-water fish or brackish-water fish.
Similar results were obtained by Joo et al.
(1983) in the river Taechong, by Lee et
al. (1979) in the river Ossep, by Hw-
ang and Choi (1980) in the river Kumho.
Joo and Park (1982), and Yoo et al
(1984) in the Taewha river, collected 16
species of fish and found that they were
infected with 11 species of larval tre-

matodes including 4 undetermined larvae,
A, B, C, and D. He also reported that
the encysted larvae of C. orientalis were
found most frequently from 9 species of
fresh-water fish examined, those of
Metagonimus species from 8 species, and
E. oviformis from 5 species of fish, He
also reported that 7 species such as C.
brevicorpus, G. atromaculatus, P. parva, Q.
majimae, P. rhombea, P. esocinus, and P.
herzi harboured the Clonorchis larvae, and
the infection rates for the encysted larvae
of C. sinensis 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 relatively
low, ranging from 1.0 in C. brevicorpus to
8.2 in G. atromaculatus. Similar results
were obtained by Lee et al. (1979) in the
river Ossep, by Joo et al. (1983) in the
river Taechong, by Joo and Jheon (1990)
in the river Wyangpi. In the present
study, 15 species of the fresh-water fish
were collected, from which 9 kinds of lar-
val trematodes including 2 species of un-
determined larvae A and D were found,
Of the fish examined, 3 species such as
G. atromaculatus, P. parva, and P. herzi
harboured the metacercariae of C. sinensis.
Their rates ranged from 46.3 percent in
P. parva to 62.9 percent in G. atroma-
culatus. The average number of encysted
larvae of C. sinensis per gram of flesh was
relatively low, from 7.7 in P. parva to 31.6
in G. atromaculatus. The results in present
study are similar to Yoo et al. (1984) who
observed in the river Taewha, but the
burden of C.

metacercarial sinensts is
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much lower than those reported by Lee
(1968), Hwang and Choi (1980) in the
river Kumho, by Lee et al. (1992), Hyun
and Joo (1994) in the river Naktong and
its tributaries, by Joo and Hong (1991) in
the river Ahnseong, by Choi (1978), Lee
and Joo (1995) in the river Taega, These
finding support the assumption that
scarcity of fish and lower densities of in-
fection may be due to pesticidal and arti-
ficial effects on the water which would
be inhobitary to the survival of larval
trematodes, and can enhance destruction
of natural environment and ecology of the
river, Other factors might be related to
ecological changes. A long drought round
in recent years and the destruction of
natural environment by constructing dams
in the upper streams may have affected
the ecology of the fish in the rivers and
streams, As also indicated by Lee and
Joo (1995), it was shown that the meta-
cercarial burden of C. sinensis in fresh-
water fish is decreasing recently, Lee and
Joo (1995) found Metagonimus metacer-
cariae in several fresh-water fishes such
as A. taenianalis, Z. platypus, and Z. tem-
mincki, and they also reported that A.
taentanalis had been heavily infected with
its metacercaria, whereas, P. rhombea, G.
atromaculatus, H. longirostris, and P. herzi
had been found very few in number. Joo
and Park (1982) found Metagonimus me-
tacercariae from 9 fresh-water fish species
and 2 brackish-water fish species col-
lected from the river Taewha, Kyungnam
Province, and they reported that P. alti-
velis was the most frequently infected
fish, being found in 100.0 percent, fol-

lowed by T. hakonensis, C. carassius, M.
chinensis, and P. rhombea with infection
rate of 45.5 percent, 44.5 percent, 42,9
percent, and 25.0 percent, in decreasing
order. Similar results were reported by
Lee (1968), Hwang and Choi (1980) in
the river Kumho, by Joo (1980, 1988),
and Yoo et al. (1984) in the river Tae-
wha, by Lee et al. (1979) in the river
Ossep, and by Kim and Choi (1981).

 In the present study, 15 species of
fresh-water fishes belonging to the famil-
ies Cyprinidae, Anabantidae,
Contrachidae, Eleotridae, were collected.

Bagridae,

Of which 6 species such as C. carassius,
G. atromaculatus, M. oxycephalus, P. parva,
Z. platypus, and Z. temmincki harboured
the encysted larvae of Metagonimus spe-
cies, Of these, the encysted larvae of
Metagonimus species were mostly found on
the scales and fins, and the infection
rates ranged from 0,2 percent to 39.2
percent, whereas, in the muscles and
subcutaneous tissues of fish such as C.
carassius and M. oxycephalus were very a
few in number. It is obvious that in the
brackish-water fishes such as P. altivelis
and T, hakonensis, Metagonimus larvae were
mostly found in the muscles and subcu-
taneous tissues, while in the case of
fresh-water fishes such as C. carassius, C.
carpio, Z. platypus, and Z. temmincki were
vice versa, therefore the encysted larvae
of Metagonimus species were found on the
scales and fins.

In the present study, the average num-
ber of Metagonimus metacercaria pergram
of flesh varied from 1.8 in C. carassius to

2.0 in M. oxycephalus. Our results are
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much lower than those reported by Hw-
ang and Choi (1980) in the river Kumho,
by Joo and Park (1982) in the river Tae-
wha, by Lee and Joo (1995) in the river
Taega. Although the main factors con-
tributing to the lower intensity of infec-
tion in fish than those in previous reports
can be hardly be explained, it is consid-
ered to be due to the ecology of fish
such as habitats and migration of fish in
the topical and /or seasonal condition. As
to the other factors such as the water
temperature, snail habitats and final hosts
are to taken into account. Of the fish
collected in the river Hyungsan, Metag-
onimus metacercariae are found most fre-
quently in the small-sized fresh-water
fishes,

According to local officials, these fishes
are apparently negrected by the residents
for raw consumption, but are eaten only
by residents living near the river ‘basin
usually cooked such as roasted, boiled,
and fried, etc. In fact, the residents eat
C. carpio nudus in a state of raw, This as-
sumption is supported by the fact that
most cases of clonorchiasis and metago-
nimiasis among the residents previously
reported by Joo and Hong (1991), Joo
and Lee (1992), Woo and Joo (1993),
Hyun and Joo (1994), Kwak (1994), and
Kim (1995) showed mild infections, As
for the rates and intensity of infection
with E. oviformis cysts in the fresh-water
fishes, Lee (1968) found that 11 species
of fishes collected from the river Kumho
harboured the encysted larvae of E.
oviformis. The most frequently infected
species was C. sinensis with a rate of 97.2

percent, the less frequently infected was
Z. platypus with 25.8 percent, and inter-
mediate one was A. faenianalis. Afterward,
Hwang and Choi (1980) reported infection
rate to be 96.2 percent in H. labeo, 90.2
percent in G. atromaculatus, 88.6 percent in
P. parva, 88.0 percent in C. carassius and
others, collected in the same river, and
Joo (1980) also reported that G. atromacu-
latus was the most frequently infected,
being found in 48.2 percent, followed by
C. brevicorpus, C. carassius, Z. temmincki,
and Z. platypous with the rate of 46.9 per-
cent, 33.8 percent, 32.6 percent and 27.8
percent, in decreasing order, Similar fin-
dings were obtained by Chun (1962), Lee
(1979) and Joo (1988).

Lee and Joo (1995) conducted recentely
a metacercarial study in fish hosts col-
lected from the river Taega, and reported
that the encysted larvae of E. oviformis
were found from 12 species of fish, They
also reported that the average number of
encysted larvae of E. oviformis per gfam
of flesh was very low, ranging from 1.0
in G. atromaculatus, C. brevicorpus and P.
herzi to 16.3 in A. taenianalis. In the pres-
ent study, 15 species of fresh-water fish
were collected in three localities of the
river, in which 13 species of the fishes
harboured encysted larvae of E. oviformis.
The rates of infection with E. oviformis
varied markedly. In the metacercarial
burden, G. atromaculatus, M. chinensis, P.
parva, M. oxycephalus and R. ocellatus har-
boured a large number of cysts, whereas,
P. rhombea, Z. platypus, Z. temmincki, L.
andersonii and L. macrochirus were infected
with only a few cysts. The results in this
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study are similar to those obtained by
Hwang and Choi (1980) and Lee and Joo
(1995), but the intensity of infection with
E. oviformis is much higher than those
reported by Lee et al. (1979), Joo (1983,
1984 and 1988), and Yoo et al. (1984),
Tanabe (1920) first discovered the ency-
sted larvae of M. orientalis from several
kinds of fresh-water fishes including P.
parva and Z. platypus. In the studies of
fish hosts with M. orientalis larvae belong-
ing to the family Opisthorchidae in
Korea, Chun (1964) first found from the
flesh of fresh-water fishes including C.
carassius collected in Kimhae, Ulsan,
Pohang, and Kunsan. Lee et al. (1979)
also found the M. orientalis larvae from 6
fish species such as C. brevicorpus, E.
erythropterus, G. atromaculatus, M. oxyceph-
alus, Z. platypus, and T. hakonensis col-
lected in the river Ossep, and the infec-
tion rates ranged from 5,3 percent to 19.1
percent, Lee and Joo (1995) also reported
that M. oxycephalus was the most fre-
quently infected species, being found in
22.2 percent, followed by S. dabryi, P.
esocinus, and P. herzi with the infection
rate of 11.4 percent, 1.8 percent and 0.6
and the

metacercarial density was from 1.5 in M.

percent, in decreasing order,
oxycephalus to 4.9 in 8. dabryi. Similar
results were reported by Hwang and Choi
(1980) in the river Kumho, Kim and Choi
(1981) in the natural and breeding ponds,
Joo et al.(1983) in the river Taechong,
Joo (1980 and 1988) and Yoo et al. (1984)
in the river Taewha, In the present
study, 4 species of fish harboured the

encysted larvae of M. orientlais. Their

rates ranged from 1.2 percent to 25,0
percent, and the average number of the
cysts per gram of flesh was from 2.7
cysts in C. carassius to 18.0 cysts in G.
macrocephalus. In the fish host survey of
Echinochasmus metacercariae, a relatively
high infection rate has been reported by
some investigators such as in the vicinity
of the river Kumho by Hwang and Choi
(1980), in the river Hyungsan by Joo
(1984), in the river Taechong by Joo et
al. (1983), in the river Taewha by Joo
(1980 and 1988) and Yoo et al. (1984), in
the river Taega by Lee and Joo (1995).
As a result, it is obvious that the met-
acercaria of Echinochasmus species are
widely distributed in fresh-water fishes in
Korea. By the previous paper presented
in the river Hyungsan, the infection rates
of Echinochasmus metacercariae in fresh
fish, Joo (1984) reported 29.0
percent in G. atromaculatus, 19.6 percent in

-water

Z. temmincki, 16,1 percent in P. parva, and
12.2 percent in Z. platypus, while, that in
brackish-water fish was 8.3 percent in P.
altivelis. Yoo et al. (1984) also conducted a
metacercarial study in fish hosts caught
along the river Taewha, and reported
that the encysted larvae of Echinochasmus
species were found in 6 species of fishes.
And the metacercarial burden of Echino-
chasmus species per gram of flesh was
in C.
brevicorpus and P. altivelis to 0.7 in P.
parva. In this study, and of 15 species of
fresh-water fish, 9 species belonging to

very low, ranging from 0.01

the family Cyprinidae and one species be-
longing to the family Anabantidae, har-

boured the encysted larvae of Echin-
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ochasmus species, Of these, A. platypus, Z.
temmincki and M. chinensis were heavily
infected with Echinochasmus cysts, Their
rates ranged from 50.0 percent to 93.7
percent. C. carassius, A. intermedia, and M.
oxycephalus were less infected with the
cysts of the fluke showing as low as 20.0
percent, The intensity of Echinochasmus
infection in the .10 species of fishes
varied markedly from fish to fish. The
average number of the cysts was from
1.0 in M. oxycephalus to 17.7 in Z. platy-
pus. The results in this study are close to
data by Joo (1988) in the river Taewha
and by Lee and Joo (1995) in the river
Taega.

The metacercarial burden of Echinoch-
asmus species is much higher than those
by Lee et al. (1979) in the river Ossep,
by Hwang and Choi (1980) in the river
Kumho, by Joo et al. (1984) in the river
Hyungsan, by Joo (1980) and Yoo et al.
(1984)
figures and some of the previously repo-
rted data (Joo, 1988: Lee and Joo, 1995),
it is of interest to note that the infection

in the river Taewha. In our

rates and densities of C. sinensis and Met-
agonimus species have lower been found in
fresh-water fishes than that of infectioin
species, E.

patterns of Echinochasmus

oviformis, C. orientalis. The main factors
contributing to the higher infection with
larval trematodes other than C. sinensis
and Metagonimus species may be due to
the ecological change of river, The wide
scale use of pesticides in the paddy-fields
and farms in the many rivers and their
tributaries would affect the natural en-

vironmental conditions of the rivers. It

seems quite possible explanations that

some cercariae such as Echinochasmus
species, E. oviformis, and C. orientalis are
resistant to many kinds of pesticides,
whereas other cercariae such as C. sinensis
and Metagonimus species are sensitive to
pesticides. As also indicated by Joo
(1988) and lee and Joo (1995), it was
shown that the infection rates and
densities of Clonorchis and Metagonimus
metacercariae in fresh-water fishes have
been decreasing in this study., It is
suggested that the ecological changes of
the rivers may have affected the infec-
tion patterns for digenetic larval trem-

atodes in fish hosts,

References

Choi DW: Clonorchis sinensis in Kyungpook
Province, Korea 2. Demonstration of me-
tacercaria of Clonorchis sinensis from fre-
sh-water fish. Korean J Parasitol 1976;
14:10-16.

Choi DW: Prevalence of Clonorchis sinensis
in vicinity of Seongju, Kyungpook Pro-
vince, Korea. Korean J Parasitol 1978;
14:140-147.

Chun SK: Studies on some trematodes
whose intermediate hosts are fish in
Naktong River (in Korean). Bull Pusan
Fish Coll 1962:4:21-38.

Chung MK: The fishes of Korea. Ilchi Publ
co., Seoul 1977,

Hwang JT, Choi DW: Changing pattern
of infestation with larval trematodes
from fresh-water fish in river Kumho,
Kyungpook Province, Korea, Kyung-

pook Univ Med J 1980;21:460-475.



—-170 -

HOURRRROCE A17H H29 1998

Hyun MC, Joo CY: Epidemiological stu-
dies of Clonorchis sinensis in the upper
stream areas of Naktong River. Kei-
myung Univ Med J 1994;13:22-46,

Joo CY: Epidemiological studies of Clo-
norchis sinensis in vicinity of river Tae-
wha, Kyungnam Province, Korea, Kor-
ean J Parasitol 1980:18:199-214.

Joo CY: Infestation of larval trematodes
from fresh-water fish and brackish-water
fish in river Hyungsan, Kyungpook Prov-
ince, Korea (in Korean). Korean J Par-
asitol 1984;22:78-84.

Joo CY: Changing patterns of infection
with digenetic larval trematodes from
fresh-water fish in river Taewha, Kyu-
ngnam Province, Korean J Parasitol
1988:26:263-274.

Joo CY, Hong YA: Epidemiological stu-
dies of Clonorchis sinensis in the vicinity
of river Ahnseong, Kyungpook Prov-
ince, Korea, Japan J Parasitol 1991;40:
542-552,

Joo CY, Jheon SH: Infestation of larval
trematodes from fresh-water fish and
brackish-water fish in river Wyangpi,
Kyungpook Province, Korea. Keimyung
Univ Med J 1990:9:36-42.

Joo CY, Lee DS: Recent patterns of in-
testinal parasite infection among resid-
ents in Kolyung county, Kyungpook
Province, Korea. Keimyung Univ Med J
1992:11:550-560.

Joo CY, Park SG: Epidemiological survey
of Metagonimus yokogawai in Ulju coun-
ty, Kyungnam Province, Korea, Kyung-
pook Univ Med J 1982;23:1-9.

Joo CY, Park MK, Choi DW: Infestation
of larval trematodes from fresh-water

fish and brackish-water fish in river
Taechong, Kyungpook Province, Korea
(in Korean), Korean J Parasitol 1983;21:
6-10.

Kim SJ: Changing patterns of Clonorchis
sinensis infections in Kyungpook, Korea,
Theses Graduate School Keimyung Univ
1995:1-40,

Kim JH, Choi DW: Infestation with lar-
val trematodes from fresh-water in na-
tural and fish-breeding ponds. Korean J
Parasitol 1981:19:157-166.

Kobayashi H:
eans (in Japanese)., Nippon no Ikai 1920;
10:889-892.

Kobayashi H: On the human liver fluke
in Korea and a note on the intermedi-
ate host of liver fluke in China. Mi# D
Med Hochsch z Keijo 1924:7:1-10.

Komiya Y, Tajimi T: Study on Clonorchis

Intestinal parasites of Kor-

sinensis in the district of Shanghai 5.
The cercaria and metacercarial of Clo-
norchis sinensis with special reference to
their excretory system, J Shanghai Sci
Inst (Sect. 4) 1940a;5:91-106.

Komiya Y, Tajimi T: Study of Clonorchis
sinensis in the district of shanghai 6.
The lofe cycle of Exorchis oviformis, wi-
th special reference of the similarity of
its forms to that of Clonorchis sinensis.
J Shanghat Sci Inst (Sect. 4) 1940b;5:
109-123,

Komiya Y, Tajimi T: Metacercaria from
Chinese Pseudorasbora parva Temminck
and Schlegel with special reference to
their excretory system: Metacercaria
from Chinese Fresh-water (1). J Shan-
ghai Sci Inst 1941:1:69-106.

Kwak KW: Epidemiological studies of



Changing patterns of infection with digenetic larval trematodes from fresh-water fish in River Hyungsan, Kyungpook, Korea — 171 —

Clonrchis sinensis in the vicinity of Che-
ongdo river, Kyungpook, Korea, Theses
Graduate School Keimyung Univ 1994:
1-41.

Lee BK, Kwon TC, Joo CY: Changing
patterns of infection with Clonorchis
metacercaria from fresh-water fish in
Kyungpook Province, Korea. Keimyung
Univ Med J 1992;11:356-368,

Lee DM, Ahn DH, Choi DW: Larval tre-
matodes from fresh-water fish in river
Ossep (in Korean).
Med J 1979,20:219-233.

Lee JT: Studies on metacercaria from

Kyungpook Univ

fresh-water fishes in the Kumho River
(in Korean). Korean J Parasitol 1968;6:
77-99,

Lee SK, Kim KS: An epidemiological stu-
dy of Clonorchis sinensis (in Korean)., J
Tohegu Med Soc 1958;1:1-7.

Lee SW, Joo CY: Infection patterns with
larval trematodes from fresh-water fish
in river Taega, Kyungpook, Korea. Kei-
myung Univ Med J 1995;14:193-214,

Matsumoto S: The present situation of
incidence of intestinal parasites among

the Korean people, especially among
the residents of Taegu and Yeongcheon
areas (in Japanese). J Koseikan Med
Res 1915;23:13-16.

Nishimura S: Incidence of intestinal para-
sites in Taegu and Yeongcheon areas
(in Japanese). J Tuegu Med Coll 1943;
4:40-50,

Tanabe H: Ein neuer Metorchis aus der
Gallenblase der Hausente (in Japanese).
Kyoto Daigaku Igakubu kiyo 1920;33:
4-13.

Woo JJ, Joo CY: Epidemiological survey
of Metagonimus yokogawai in Kolyung
county, Kyungpook Province, Korea,
Keimyung Univ Med J 1993:12:127-139.

Yamaguti S: Systema helminthum volume 1,
The digenetic trematode of vetebra-
tes part 1 and part 2, Interscience Pu-
blishers, Inc,, NY, 1958,

Yoo CK, Choi DW, Joo CY: Infestation
of larval trematodes from fresh-water
fish and brackish-water fish in river
Taewha, Kyungnam Province, Kora (in
Korean), Keimyung Univ Med J 1984:
3:139-145.

B RLILTLel A $RED Wkl glolA
sk MRS R Fatkel Bt

A BELRE FEAE HE o BHE R

& Bk - KEB

=@ % ) th=

199548 QR 5B 19964 8F7Hx| MEm RIS PEALERS} WTEHE Abolel frEshR, Kl
ol WE Bl HAE AT LYAToA mEste] BMATE T & WIEN BFER)



=172 - UGS M 178 248 1998

S B e Rl #4E W52 WAARE RE Hit MENE £& K&
S0 WAL FAEKE WED oS K (1984)9 FARMI kst

HER BKkALE Fol, B4, WEA, @A, B, v, dAuu], FAJ, JAEGEAN,
gAg, e, HERe, ol sEEeE, FAEe 15MelN R, olF HKACNA 7Y
RS HiFLhEk C. sinensts, C. orientalis, Echinichasmus species, E. oviformis, M. hasegawai,
Metagonimus species, M. orientalis ¥ 2% 2] FiBKE A W D& ZHold 4 3lgich

C. orientalis $+ E. oviformis -2 13 9 fHAA FHolE 4+ sUedl vlde] M.
hasegawai %842 12%E, Echinochasmus species 4842 10%&, M. orientalis & 4ff9] faigol4
ZrobE 4 A=

Frikshol WPsh FEEE £, FEojolMe 1984462 FE wle] ok uhslhed
Eay] oA 238 2ghen, dalgeEe A MHT 4 dNx, FaEE A= 2
e A B, AEololAE 1984 olvl 8l wotew, ExloAe 3

s @ bk WAl FhAE 2Me] AR Aol 2 o] 1984480l w8 wigkew,
TR T 198449 MRl visted —f#tyo 2 win= st

Cyathocotyle orientlais, Echinochasmusspecies, Exorchis oviformis, Metacercaria hasegawai, %
Metorchis orientalis W¥thahe) Fha-L fifmol wbel AT #HREE Jelhliglon] 108449
HRAg vls wuUct viE, Aelo] W melolAe) MWLM HEAE #)o] Asle] ik
& eyt s telf FAERS —fiyo 2 19844¢0] v]dle] gkl

LB giftog n]Fojxol INToA R Aol SlolA kM-S vRd HBEHA &
HA5 L ol Fou} FWAEMEE 198440 viE] AR ##HE Vel S-S o4 4 sk



