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Recent Patterns of Infections with Digenetic Larval Trematodes from Fresh-water Fish in River
Cheongdo, Kyongbuk Province, Korea*

Chong Yoon Joo, M.D., Eun Hee Baek, M.S.

Department of Parasitology, Keimyung University School of Medicine, Daegu, Korea

Abstract : Recent pattern of infections with digenetic larval trematodes from fresh-water fish
was studied in three locations of the River Cheongdo during the period from March to November,
2007, and compared with the data reported previously in the same river. The fish were collected
using following techniques: fishing, throwing a castnet, and using a bait of crushed oil cake in a
transparent plastic bowl. Of 18 species of fish examined, 11 species of encysted larvae,
Clonorchis sinensis, Cyathocotyle orientalis, Centrocestus armatus, Clinostomum complanatum,
Exorchis oviformis, Echinochasmus species, Holostephanus species, Metagonimus species,
Metacecaria hasegawai, and Metorchis orientalis, Pseudexorchis major and two kinds of
undetermined cyst A and C were found. The encysted larvae of Cyathocotyle orientalis and
Metacercaria hasegawal were found most frequently from 13 species of fresh—water fish,
followed by Exorchis oviformis larvae from 10 species, the cyst of Metagonimus species from 9
species, Clonorchis sinensis from 8 species, Clinostomum complanatum from 6 species, and
Centrocestus armatus, Echinochasmus species, Metorchis orientalis, and Pseudexorchis major
from 2 species. The infection rates of fish with Clonorchis sinensis larvae were lower than those
reported in 2002, whereas their intensity of infection was found lowered in 3 species, Pungtungia
herzi, Saurogobio dabryi, and Squalidus japonicus coreanus. The infection rates and intensity of 6
species of fish with Metagonimus species larvae were lower than the results in 2002, while the
rates in several species of fish with Exorchis oviformis rather higher. The encysted larvae of
Cyathocotyle orientalis, Metacercaria hasegawai, and Metorchis orientalis showed variations in
infection rates of fish in 2002 and in the present study. However, it was impossible to compare
the infection rates for the encysted larvae on the scales, fins and tail as they varied so
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considerably in both 2002 and 2007 surveys. This study indicates that the rate of infection with
digenetic larval trematodes in fresh—water fish was still relatively high in the River Cheongdo, and
the metacercarial burden in the fish varies greatly by different fish in 2002.

Key Words : Centrocestus amatus, Clinostomum complanatum, Clonorchis sinensis, Digenetic

larval trematodes, Exorchis oviformis, Fresh—water fish, River Cheongdo
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Fig. 1. Surveyed areas (0) in Cheongdo county in Kyungpook Province, Korea.
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MHA (Family Eleotridae) 1%, &9 3 (Family

Serranidae) 1% 9 #A 155 AHT S+ At
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Table 1. Infection rates and intensities of Clonorchis sinensis metacercariae in fresh-water fishes caught in River
Cheongdo, Kyungbook, Korea (2007)

Spocics Fi s'h Flesh Fin & tail Scales Mean number of
examined N % N % N % cyst/g of flesh
Family Cyprinidae
Acheilognathus intermedia 27 0 0 11 40.7 2 7.4 1.3
Acheilognathus. limbata 4 1 25.0 0 0 0 0 0.3
Acheilognathus yamatsutae 12 0 0 0 0 0 0 0
Carassius carassius 2 0 0 0 0 0 0 0
Cobitis sinensis 7 2 28.6 0 0 0 0 1.8
Gnathopogon atromaculatus 34 13 38.2 20 58.8 5 14.7 0.8
Hemibarbus longirostris 12 0 0 3 25.0 0 0 0
Ladislavia taczanowskii 4 0 0 1 25.0 0 0 0
Microphysogobio yaluensis 30 0 0 2 6.7 0 0 0
Paracheilognathus rhombea 29 7 24.1 3 10.3 0 0 0.8
Pseudogobio esocinus 23 7 30.4 5 21.7 1 4.3 0.5
Pseudorasbora parva 2 1 50.0 2 100 1 50.0 13.5
Pungtungia herzi 83 30 36.1 43 51.8 3 3.6 0.8
Zacco platypus 54 0 0 0 0 0 0 0
Zacco temmincki 266 0 0 0 0 0 0 0
Family Eleotridae
Moguruda obscura 9 0 0 0 0 0 0 0
Family Molidae
Micropterus almoides 11 0 0 0 0 0 0 0

Family Serranidae

Coreoperca herzi 10 0 0 0 0 0 0 0
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Table 2. Comparison of infection rates and intensities of Clonorchis sinensis cysts in fresh-water fishes caught in
River Cheongdo, Kyongbuk, Korea

Fish examined Percent infected Mean of cyst/g of flesh
Species Kwak Joo&Joo Author  Kwak Joo&Joo Author  Kwak Joo&Joo Author
(1994) (2002) (2007)  (1994) (2002) (2007)  (1994) (2002) (2007)
Family Cyprinidae
Achanthorhodeus asmussi - 3 - - 66.7 - - 1.3
Acheilognathus intermedia 83 121 27 7.1 264 407 11.0 0.9 1.3
Acheilognathus. limbata - 75 4 - 21.3 25.0 - 0.8 0.3
Acheilognathus yamatsutae - 10 12 - 40.0 0 - 0.2 0
Carassius carassius 10 42 2 0 0 0 0 0 0
Cobitis sinensis - 20 7 - 0 28.6 - 0 1.8
Gnathopogon atromaculatus 9 115 34 444 957 38.2 309 427 0.8
Hemibarbus longirostris 1 3 12 0 0 0 0 0 0
Ladislavia taczanowskii - - 4 - - 0 - - 0
Moroco oxycephalus 3 - - 0 - - 0 -
Microphysogobio yaluensis - 24 30 - 54.2 0 - 3.2 0.2
Paracheilognathus rhombea 20 239 29 30.0 422 24.1 8.8 1.3 0.8
Pseudorasbora parva 10 22 2 80.0 455 50.0 41.0 9.2 13.5
Pungtungia herzi 6 137 83 16.7 869  36.1 30 176 0.8
Pseudogobio esocinus 3 - 23 66.7 - 30.4 4.0 - 0.5
Sarcocheilichthys wakiyae - 5 - - 100 - - 42.8
Saurogobio dabryi - 2 - - 100 - - 1.3
Squalidus chankaensis tsuchigae - 21 - - 61.9 - - 24
Zacco platypus 64 94 54 0 0 0 0 0 0
Zacco temmincki 82 336 266 0 0 0 0 0 0
Family Eleotridae
Moguruda obscura 19 9 9 0 0 0 0 0 0
Family Molidae
Micropterus almoides - - 11 - - 0 - - 0

Family Serranidae
Coreoperca herzi 6 12 10 0 0 0 0 0 0
Family Siluridae

Parasilurus asotus 2 - - 0 - - 0 -
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Table 3. Comparison of infection rates and intensities of Metagonimus species in fresh-water fishes caught in River
Cheongdo, Kyongbuk, Korea

Fish examined Percent infected Mean of cyst/g of flesh
Species Joo & Joo  Author Joo & Joo  Author Joo & Joo  Author
(2002) (2007) (2002) (2007) (2002) (2007)
Family Cyprinidae
Achanthorhodeus asmussi 3 - 0 - 0 -
Acheilognathus intermedia 121 27 1.7 3.7 0.1 0.03
Acheilognathus. limbata 75 4 0 25.0 0 0.3
Acheilognathus yamatsutae 10 12 0 0 0 0
Carassius carassius 42 2 24 0 0.05 0
Cobitis sinensis 20 7 0 0 0 0
Gnathopogon atromaculatus 115 34 0 8.8 0 0.4
Hemibarbus longirostris 3 12 0 8.3 0 0.1
Ladislavia taczanowskii - 4 - 0 - 0
Microphysogobio yaluensis 24 30 41.7 0 3.9 0
Paracheilognathus rhombea 239 29 0 34 0 0.04
Pseudorasbora parva 22 2 0 0 0 0
Pungtungia herzi 137 83 0 8.4 0 0.3
Pseudogobio esocinus - 23 - 4.3 - 0.1
Sarcocheilichthys wakiyae 5 - 0 - 0 -
Saurogobio dabryi 2 - 0 - 0 -
Squalidus chankaensis tsuchigae 21 - 0 - 0 -
Zacco platypus 94 54 0 9.3 0 0.1
Zacco temmincki 336 266 1 1.9 0.01 0.03
Family Eleotridae
Moguruda obscura 9 9 0 0 0 0
Family Molidae
Micropterus almoides - 11 - 0 - 0

Family Serranidae

Coreoperca herzi 12 10 0 0 0 0
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Table 5. Infection rates of encysted larvae of digenetic trematodes other than Clonorchis sinensis and Metagonimus
species in scales of fresh-water fishes caught in River Cheongdo (2007)

. Fish C.o. E.s. E.o. M.h. M.o. P.m. Und.s.
Species examined
N % N % N % N 9% N % N % N %
Family Cyprinidae
A. intermedia 27 0 0 0 0 2 74 0 0 0 0 0 0 0 0
A. limbata 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A. yamatsutae 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C. carassius 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C. sinensis 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G. atromaculatus 34 0 0 1 2. 1 29 1 29 0 0 0 0 0 0
H. longirostris 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L. taczanowskii 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M. yaluensis 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P. rhombea 29 0 0 2 6. 2 69 0 0 0 0 0 0 2 69
P. parva 2 1 500 0 o0 1 500 O 0 0 0 0 0 0 0
P. herzi 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P. esocinus 23 0 0 1 4 I 43 0 0 0 0 0 0 0 0
Z. platypus 54 2 37 0 0 I 19 1 19 0 0 0 0 1 1.9
Z. temmincki 266 5 19 0 0 0 0 0 0 0 0 1 04 2 0.8
Family Eleotridae
M. obscura 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Family Molidae
M. almoides 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Family Serranidae
C. herzi 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
l, 959 Al=efr| g neolA 5T s [31¢] 423} vlwate] Table 26 VERU AT,
AES 7 Aen, oFelX = 7%, vl 1994d] 2AA = AR E 1459 o7 T 6F
45N A& 7 AT 5T AdRT 7 oA 20029 ZAFA & 1959 A FF 12504
FO ZAOR of 1 g @ IIHT FE UE s s s A5 7 Asde sk, of
Re uf Feoj= 13572 7P B, 1 oy A AR = F 1859 o] 7heEl 8FAM A
IFEN L8N sloH, ZdAE, gAY, &1 Z3 4 o9tk 19949o = g, gAF 2 &
2 R A 5 17 vlgke] it #r-2 FaEe 77 80.0, 71.1 ¥ 66.7% S
AR oA A ol 55 v = Hlste, ol ZAbe| M= o] 50.0%, HAk
s A28 FEEE 19944 (2] 20029 F40.7% % 254 30.4%= 1 v]&o] skt
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Table 6. Infection rates of encysted larvae of digenetic trematodes other than Clonorchis sinensis and Metagonimus
species in fins and tail of fresh-water fishes caught in River Cheongdo (2007)

. Fish C.o. E.s. E.o. M.h. M.o. P.m. Und.s.
Species examined
N % N % N % N % N % N % N %
Family Cyprinidae
A. intermedia 27 0 0 0 0 17167 6 222 1 37 0 0 0 0
A. limbata 4 0 0 0 0 2 500 2 500 0 0 2 500 0 0
A. yamatsutae 12 0 0 0 0 2 167 0 0 0 0 3 250 0 O
C. carassius 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C. sinensis 7 I 143 1 143 0 0 1 143 0 0 0 O 0 0
G. atromaculatus 34 2 59 3 88 11 324 3 8.8 0 0 0 0 3 8.8
H. longirostris 12 0 0 0 0 0 2 167 0 0 0 0 1 8.3
L. taczanowskii 4 0 0 0 0 0 2 500 0 0 0 0 0 0
M. yaluensis 30 0 0 267 167 0 0 1 33 0 0 0 0
P. rhombea 29 0 0 3 103 10 345 2 69 0 0 3 103 2 69
P. parva 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P. herzi 83 1 12 11 133 7 84 1 1.2 1 12 0 0 7 84
P. esocinus 23 1 43 0 0 5 217 4 174 0 0 0 0 0 0
Z. platypus 54 0 0 37 8 148 2 37 0 0 0 0 2 37
Z. temmincki 266 0 0 0 41 154 4 .50 0 18 68 5 1.9
Family Eleotridae
M. obscura 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Family Molidae
M. almoides 11 0 0 0 0 0 0 1 91 0 0 0 0 0 0
Family Serranidae
C. herzi 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20029 A A = 9GRS, Fea7], T4 ] Ak FeojelA= 1994+ 41.070,

vk oM Ha 100%, HA 61.9%9 %
= UEHHS=d vlste], of Wl ZAbo A= o]
T g ks A 7 el S
o 718 %] M‘Oi 7% 1g9 H
F2 YRS ul 199430 S117]9)
3 07, 2002Lﬂoﬂb 17.670F = o] ZAF A
= 0.871%aL, el 1994 del= 30.971,
2002»&011: 42,70 = o ZAbell = 0.8712

o] %

7+l

=
p=4
=

0{

r
n}iﬂﬂ

12 ol ol
rir off ol @ o w2

= o

l_

20029l = 9.27H°ﬂ~1ﬂ
bass

Table 3& A=

of¥l ZAtell A= 13.57)

Aol A AR H = ol ofF

o| ] Metagonimus species ¥'¢F%2] 7+ &3}

7]/@4—5

gonimus species %%—%

4 398

ol o1 A]

2002\ 9] 2AMI A 3
Uolth. 200239+ 4%

ER FERSetE!



A5 JEAeA AR Frolell Qi F57 AdrE e 2 V1A% 25

Table 7. Infection intensity of encysted larvae of digenetic trematodes other than Clonorchis sinensis and
Metagonimus species in flesh of fresh-water fishes caught in River Cheongdo (2007)

Average number of metacercaria per gram of flesh

Species Fish

examined Ca. Cc. Co. Es. Hs. Mh Mo Pm. Unds.
Family Cyprinidae
A. intermedia 27 0 0.4 1.5 0.5 0 0.4 0.3 0 0 0.2
A. limbata 4 0 0 0.3 0.3 0 0.6 0.3 0 0 0.6
A. yamatsutae 12 0 0.1 1.8 1.1 0 2.8 0 0 0 0.3
C. carassius 2 0 0 0 0 0 0.5 0 0 0
C. sinensis 0 0 5.5 0 0 1.2 0 0 5.3
G. atromaculatus 34 0 0.04 31.9 0.4 0.04 69 0.4 0 0 5.2
H. longirostris 12 0 0 0.5 0 0 0.2 0 0 0.3
L. taczanowskii 4 0 0 0 0 0 0 0 0 0
M. yaluensis 30 0 0.2 0.1 0.2 0 0 0.3 0 0.9 0.2
P. rhombea 29 0 004 1.2 0.1 0.04 0.2 0.2 0 0 0.3
P. parva 2 0 1.0 78.0 1.5 0 0 0 0 0 2.5
P. herzi 83 0 0 1.8 0.2 0 0.4 0.1 001 0 1.0
P. esocinus 23 0 0 2.1 0.1 0 2.1 0.7 0.1 0.1 0.4
Z. platypus 54 12.5 0 0.5 0 0 004 0 0 1.3
Z. temmincki 266 12.3 0 1.9 0.2 0.2 0 001 0 0 0.2
Family Eleotridae
M. obscura 9 0 0 0 0 0 0 0 0 0.3
Family Molidae
M. almoides 11 0 0 0 0 0 0 0 0 0
Family Serranidae
C. herzi 10 0 0 0 0 0 0 0 0 0

Ot Hol= 24% 7 Wokony 1 v YAE
2AY ot} o] FAMIA = F 18%F 7FH)
9% 9] o] 7oAl Metagonimus species®] I
S AT F 9ddoen, I g AR
25.0%% 7H¢ w3k, Lt Fetr] 9.3%3%)
on, AAYE 1.9%% 7P @it o] 5 Harol
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AolME ol 1 g @ 5 7t 2002 2AH3]
A= Zuiat= 3.9702 /b8 9oty ZdAYE

0.017HZ 7H& A=, ol A= Ele

0.4700181 31, FJetule A= 0.170, Z2AY S} Fa

1 0.0370=2 2002l vl v vk},
AT FYeA A gk o] 79 ofFelA] AE,

SHE 57 JIH37hd 553 Meta—
gonimus species &= A% 959 §5 T4

&5 Table 49 YebH . Cyathocotyle
orientalis %< 135 oJFelA #E F A3

1
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