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Recent Patternsof Infectionswith DigeneticLarval
Trematodesfrom Fresh-water Fishesin ThreeRivers Kyongbuk Province, Korea

Eun Hee Bagk, Ph.D., Chong Yoon Joo, M.D.

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

Abstract : Recent pattern of infection rates and intensities with digenetic larval trematodes
from fresh—water fishes was studied in the Cheongdo River, Hyungsan River and Kumho River,
Kyongbuk Province during the period from March to November, 2008. Eleven species of digenetic
larval trematodes from 3 families and 15 species of the fish and three undetermined species were
found. The cyst of Cyathocotyle orientalis, Exorchis oviformis, and Metacercaria hasegawai were
found most frequently in 11 species. Clonorchis sinensis was found in 10 species, and the
infection rate was 82.6 percent in Gnathopogon atromaculatus’s flesh, 26.1 percent in fin and tail,
and in Pseudorasbora parva, the infection rate of the flesh, fin and tail, or scales was each 50
percent. As far the intensities of Clonorchis sinensis, Gnathopogon atromaculatus was the most
heavily infected species with an average number of 9.0 cysts per gram of flesh, and Zacco
platypus was very lightly infected species with 0.03. In the Chungdo River, the cyst of
Metacercaria hasegawal was found most frequently from 11 species out of 14 species of the fish,
and Cobitis sinensis and Pseudogobio esocinus were the most highly infected with 75.0 percent,
and the least infected by Zacco platypus with 8.3 percent. In the Hyungsan River, Exorchis
oviformis was the most frequently found cyst from six species out of 10 species of the fish, and in
the Kumho River, Exorchis oviformis was the most frequently found cyst from 2 species out of 6
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species.

These results indicate that the rate of infection with digenetic larval trematodes including
Clonorchis sinensis was still relatively high, and the metacercarial burden in the fish varies

greatly by different fishes in comparison with data reported previously in the same rivers.

Key Words: Cheongdo River, Clonorchis sinensis, digenetic larval trematodes, fresh—water

fish, Hyungsan River, Kumho River

N 2

Nk

o

_EH

ojn

)

=
i

[9], Kim¥} Joo[10]+= A FA]

% O
S

2%

I

A

)

)

bl AL 4 A

S

helminthes) ol &

o = 8
e
mrm s s
n % o
% & .S
m
1_|_|,_d%
i’} (&N o
RS
ﬂm;O m _|y,
S
T+ 3
T%3
T S .-

E RO
M E
Go = 1B
= oo
wo F T
P Mo BT
N o 1A
awﬁ oy <
4 o ~
N o B
G Ao KB
Xo B o
B X
o o T
W b 7
muuAliﬁ
Urﬂgu
Lot E
T T
= = N
N
=
b =
N <
Ao o
~ o 7Y

ZAAE Yrio} §u]

o) By — oy
S = o o
NN E
EoEonK%ﬂM
mLow_ 0
Eo&omﬁ,&o
T
P
T o o b
Do =
S = o B
— O
N
& — = =
— O ©
m«daww
o © O o
O —m = o
- .
= % 5
= ool w8
Mofo o) T
1ELS
— A
X o
ﬂqagei
W A N
_an A &
oﬂL_le_/qu
OZU
ulzr%cﬁ
= = o
z?z?%ﬁl
a0 )
= ® A
Mo o B
oF Mo - T
B ok & AR
oﬁﬂﬁodu
T F o7
T o Mo 7R

=y

<
Njo
e

—_
fi’e)

No T oF < W

s, AL, JestA A7) o) ol gl

ol

o] 1980 o] % Ek

glo
=i

_EH
.y

%
=

ol

W

‘BR
~H
olJ

O 10W £l =

Kobayashi[1] 7}

}

I AFelA A2

1920t Kobayashi

gzt A=

ol ¢

1

Z

o]

(e}
X

9] wrgo] weh A

1
s

ol A5

= =]
= ©

9 o7 9 AeiAs 2 W3t

2l

Pz

shaL Sl "ol o)

|

A
-l

e k71 A5l A

O % oA,

2

1943 Nishimura[4] 7}

-
R



AR ZelA AdE golol Slold FF 7 ddiE 2

=
A
X
o
rO
-4
e
.
o}
of
o 4o
>,
—
o
2
1o

(o3

U

=)

Y2 u@

, ox flo
 ©
2,
il o oy

=
g of
ol
o,
2
ol 2, O oy
b %
f_¢
Bl X ol offt 2 mioh of\

2
il

ko
<

=l

B 11971 %
AR etol £
REEERE
0|49 AT A

Q e
e e
Jol

2 A of

& orlo du

=
=l

= ox

_"

BuNIN

L
22 Aol B

=
b

d
0%
I

1. ZAXSY

2AA A &
%5t A
Aot

%]

o L

— offt
wl o
oft 2
ox, =2
o

re e
ofl ot
(2 H-I

0
12 folr
llo o
2 >

o
4> 1l

=

to >
o
ol
N
=
Ho,

bt

4z rlo

o

Fr
St
B

s
(A
ACRE
=2 o
>~ 00
- w

olr e
o, B
ofr
ol
£
o iy
S
)
NN

> Mo

o X
[
fo rE
o2

i Y

@ e
offl
ol
A
&
gt
Ju
ofr
Ol

=
3
HJo
12
2
[o 2

o TP

oy,
, vl

>

i)

[

=2
>
L o,
o, &

o o folr T
2
> o
T s
o

N

>

>

>

12

Ml o

- ol lo 4 ¢ Ho rH o
2
>
o)
ki
o
Ho
fol
)
2
-°
[t
rr

12 N
to &l

2
o
ol
ol
2
o

Zo] 63 km, fr9H 4 1,133 km*2
FAE R oM Bk (k
7 g, BRete] BAE Ay
K)o &AM BAFAE A

FU-IO o2t
(a0
> ol
o "
N
~

5
)
rlr
o)
o

o
2L o
2

Ju
2
o

N oM,
Bx
>,
N
12 d
o
i
ol
X
>

oot
ol
ol
3t
i

2 o =
rjo
1o,
offt

>
NS i R ol

oX

ofl
K

N ot o
o
&

12 oft mu 2N & rob X U
—
12 o
»—*mlomﬂ,.
2

S
folr = ol
3

ol
oy Y
e
—

(@e]

el ol
of ot

>,

sy flo =2

N

o
] r2

S

>

ACH

r_&

2
oo >
S

o2

fE

N
o,
=
_\'i_L
H o ap
ulal
>,
~
X
N
2]
>,

g o Hu
=

>~
>
=il
SN

o -
2 oo
=2 12
>
w
2

7hoin 113

ARERE ATA G, A @RI, 1E
AN, BRI, A2 Gl 59
b 35el A AR 2AF 5 0% A
T Wz Wi E Ay g e |
ofFiel] o2& o 18 km +9& AA 3}

ot

o2
RN M

oo o x
= ¥
pats

EAS AN A $9x0 Het g5
AR Ae AFsgem, 2 A9 dole 57
k)& w2k 500-1,000 m= &k vk (Fig. 1).

ol Ao AT YA, A, =

o
o —

ool @A RO o] RS B X AelA B4
o 222 wEo] 3= ko] Ago] glow], Fuol
W gAE 2706 Aol wol B9 w4z
A9 g st gk,

2. ENT|ZH A YUY

2008 3€HE 2008 119714 7k A
olof A vl 13] 104 TS ARS8l Ho
= QR ARE FFols ofFHE BRe

e
pa

Fig. 1. Studied areas in three rivers, Kyongbuk
Province, Korea.
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orientalis, Exorchis oviformis, Metacercaria
hasegawaix 1159 olFdA A= + A1,
1 ©5°] Holostephanus species@ 7%,
Clinostomum complanatum 6%, Metagonimus
species 5%, Echinochasmus species$
Pseudexorchis major 4%, Centrocestus
armatus 2%°] =% 3 Metorchis orientalis
= &Y oFo] gloit

C. orientalis %% AZ&L LfFA 7}
91.7%% 7F& %3, &%l 75.0%, AT
60.6%, 715%/M 50.0%, FE7 16.7%, bt
15.0%, =N 8.7%, =vk4 8.1%, At 6.7%,
Z4AY 3.2%, F2tv7F 0.7%S k. E. oviformis

159 A28 280171 50.0%, =/ 47.8%, &
A 20.0%, &l FEN 16.7%, FAF
15 2%2] o1, Afv, EekAy, AAY, ¥ty
T 10% olste] Y& A&E&5 YErAY. M.
hasegawal %9 A& 7155M9 BHFA
7} 75.0%% 7H =9kal, 1 thyo] &7 43.5%,
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Fig. 2-1. Morphology of the metacercariae from fresh-water fishes. a & b: encysted metacercaria, ¢ excysted
metacercaria, d: excysted metacercaria with semicon’s aceto camine stain. 1: Centrocestus armatus, 2:
Clinostomum complanatum, 3: Cyathocotyle orientalis, 4: Clonorchis sinensis, 5:. Exorchis oviformis, 6:

Echinochasmus species.

a0l 25.0%, HAE 21.2%, 5 16.7%, vt
} 15.0%9 =olla, =vkat, Alvl, sAke, 92t
= 0.7-10.8%%t}h. Holostephanus species
o AEES EdFAVL 91.7%=E 7P =%
1, 71 o] Bl 52.2%, %] 50.0%, B
41.7%, M7 17.4%, 'GA4F 9.1%, =vHAF 8.1%
9] o] At} C. complanatum +% % AE&2 3
507} 50.0% =2 7H¢ =9k, EAF 21.2%, &
M 16.7%, vt 16.2%, 274 8.7%, EAke
6.7%2] <°|3t}. Metagonimus species %2

O{N' |

4o =

TS Avbake B A7 50.0%% 7HE =%

, 155N 12.5%, =70 4.3%, GAF 30%4
o] lt}. Echinochasmus species %9 HA%&

o7k 25.0%% 7HE =%al, B0 8.7%, %
w2} 5.4%, RAFA 4.2%9 . P, major +39
AEELS BYFA7}L 37.5%% 7P =9k, Z
17.4%, 715%7N 12.5%, EvtA7F 2.7%2] 0]
At C. armatus %9 HE&S 2AY 94.6%,

g 2n] 23.8% Atk M. orientalis & 015l A
= AEE olFo] i

flo My R o
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Fig. 2-2. Morphology of the metacercariae from fresh-water fishes (continued). a & b: encysted metacercaria, C:
excysted metacercaria, d: excysted metacercaria with semicon’s aceto camine stain. 7: Holostephanus
species, 8: Metacercaria hasegawai, 9: Metorchis orientalis, 10: Metagonimus species, 11: Pseudexorchis

major, 12: Undetermined species.

Table 4= &= AYT FF7 ATHF
HEE AT o F 1 gd FH49F T=
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]9 A9lth, M. hasegawai &< R FA 7}
23N 7wk 7150 1.670, =70 1.570,
5o 1.370, Evkat 0.270%1 o, Bof, Fmpa},
M), FAk, dEeE 0.01-0.1702 v 22
t}. Holostephanus species %< EF A7}
32.07M% 7H @ekar, &gl 19.770, Ajv] 5.771,
=M 3.7, F=0 2,370, $AF 0.570%1 4L, & vk
278 0.2702 714 Atk C. complanatum +%
& o7k 0.870, =7kAF 0.470, AT 0.371,
= 0.270, ZEAN 0.27, FAH 0.170%ch.
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Table 1. Species of Fresh-water Fishes Caught in Three Rivers, Kyongbuk, Korea (2008)

Species Korean Length (cm) Weight (g) No. of fish
Family Cyprinidae
Acheilognauhus intermedia Iz 55-120 25- 156 33
Carassius carassius 2 o 75-185 65- 709 6
Cobitis sinensis R==) 95-125 55- 100 8
Culter erythropterus A 85-275 5.9-1295 36
Gnathopogon atromacul atus = A 6.5- 9.0 22- 42 23
Hemibarbus longirostris 2 u) 2} 9.0-16.0 43- 328 20
Ladislavia taczanowskii Al T 75-145 28- 292 23
Microphysogobio yaluensis & ) =} 6.0- 80 18- 61 37
Pseudogobio esocinus YT 85-105 27- 6.0 24
Pseudorasbora parva 2 2 o] 70- 85 22- 65 4
Squalidus chankaensistsuchigae =+ & 7] 95-120 50- 129 12
Zacco platypus 3] g} ) 8.0-16.0 32- 318 147
Zacco temmincki 4 A Y 8.0-14.0 17- 240 93
Family Eleotridae
Mogurnda obscura Z A} g 6.5-150 34- 570 15
Family Moronidae
Micropterus salmoides WA 9.0-255 8.3-202.7 24
Total 505

Metagonimus species %< 2#5F4 0.871, 7]
T/ 0.170, =71 0.170, &wk=k 0.057), @A+
0.0370%it}. Echinochasmus species
% 0.571, &7 0. 27H =7tz 0.170,

020 2

o=

e

0.04709t}. P. major &< =nk#} 0.871,
0.770, 254 0.670, 71557 0.170=2 =%
it} C. armatus 52 2%9] o]Fo|A AZT

Flom o BdgE ZAY 8570, Bt 25

A=

ae] gl Aol EF S

A 9] 3
¢ 7148&2 Table 50 YES

ol
S o
& du

=70

A
A

oviformis %< 9% 9 olFolA HEE &
on, dAFE} 60.6%% 7 =oAL, 1 e
7] 33.3%, =7 26.1%, a0 25.0%, =vf
2+ 13.5%, <21 8.3%, ZAY 4.3%% 3L 3] 2|
7V 4.1% = 7F $kth. Metagonimus species
T2 859 offFollA A=+ Uom Ajn| 7}
17.4%% 7V =331, 5ol 16.7%, 2AY 9.7%,
A 8.3%, AT 6.1%, FviAl 5.0%, RIF
A 4.2%9 1, Jgu7t 0.7%% 7+ vkt
Echinochasmus species §%< 759 o] FolA
AT T Ao 7IEFN 125%% 7V =

10 ¥o
lo ¥2
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Table 2. Infection Rates and Intensities of Clonorchis Cysts in Fresh-water Fishes Caught in Three Rivers,

Kyongbuk, Korea (2008)

Flesh Fin & tail Scales
Spedies exa'N“?@ No. % No. % No. % ny 966£ ?'f@*

Family Cyprinidae

A. intermedia 33 11 333 11 333 2 6.1 11

C. carassius 6 0 0 0 O 0 0 0

C. sinensis 8 2 250 0 o0 0 0 16

C. erythropterus 36 0 O 0 0 0 0 0

G. atromaculatus 23 19 826 6 261 0 0 9.0

H. longirostris 20 2 100 3 150 0 0 0.1

L. taczanowskii 23 5 217 0 o0 0 0 0.7

M. yaluensis 37 5 135 2 54 0 0 02

P. esocinus 24 17 708 3 125 0 0 5.0

P. parva 4 2 500 2 500 2 500 8.7

S c. tsuchigae 12 6 500 2 167 0 0 0.7

Z. platypus 147 3 20 0 O 0 0 0.03

Z. temmincki 93 0 0 0 o0 0 0 0
Family Eleotridae

M. obscura 15 0 0 0 o0 0 0 0
Family Moronidae

M. salmoides 24 0 0 0 0 0 0 0

ok, FEAN 8.3%, FEA 5.6%, EvhA 5.4%,
TAFA 4.2%, GAF 3.0%%A 1, Fv] 7t 2.0%
2 714 ettt M. hasegawai 5 659 o
Ad A& Ao FAF7F 18.2%=F 7HE
=R, T o] RHFAS FENE 16.7%, 7
571 12.5%, FvbaF 10.0% %3 312t 7F 1.4%
2 71 wkokth M. orientalis % 359 oF
oA AET 5 glom A FA} 4295 7+
=0, HAF 3.0%, =vkA 2.7%% . C.
orientalis 7%= 7155 7/NllA 12.5%, &7

A 8.3%9 HE&e YEHS L, P. major &<
=/MelA 4.3%, FetveA 0.7%9 AEES W
e k. C. armatus, C. complanatum,
Holostephanus species % 12 2 A -2u
A= HEH ofFo] gl
oA hEFe A F57 AdTEe
"8&2 Table 6 YeblSIth. E. oviformis fr
T 8% oFelAM A& F l%en, O H=E
& Feol7t 25.0%% 7HE =9k, ol 16.7%,
HAF 9.1%, AEX e ZEN 8.3%, &M} A7

N
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Table 4. Intensities of Larval Digenetic Trematodes in Flesh of Fresh-water Fishes Caught in Three Rivers,

Kyongbuk, Korea (2008)

Average No. of cysts per gram of flesh (ea)

Species No.
examned ca Cc Co. Eo. Es Hs Mh Mo, Ms Pm. Unds

Family Cyprinidae

A. intermedia 33 0O 03 18 05 0 05 03 0 003 0 01

C. carassius 6 o 0o 0 03 0O O 01 O O 0 O

C. sinensis 8 0 0 76 O 0O 0 16 0 01 01 46

C. erythropterus 36 0 O 0 0 0 0 0 0 0 0 003

G. atromaculatus 23 0 02 02 17 02 37 15 O 01 o7 03

H. longirostris 20 0 0 03 O 0 0O 01 0 005 0 07

L. taczanowskii 23 0o 0 O 01 0O 57 01 O O O o004

M. yaluensis 37 0O 04 01 01 01 02 02 0O O 08 01

P. esocinus 24 0 0 124 01 004320 23 0 08 06 11

P. parva 4 0O 08 408 21 05 197 13 0 O 0 13

S c. tsuchigae 12 0 02 02 02 0 23 0 0O O 0 13

Z. platypus 147 25 0 001 04 0 O 001 0O O O 03

Z. temmincki 93 85 0 co4 01 0 O O O O O 05
Family Eleotridae

M. obscura 15 0 01 01 05 0 O 01 O O 0 02
Family Moronidae

M. salmoides 24 0 0 O 0 o 0o o0 o o0 o0 O

Remark; C.a.: Centrocestus armatus, C.c.: Clinostomum complanatum, C.o.: Cyathocotyle orientalis,
E.o.: Exorchis oviformis, E.s.: Echinochasmus species, H.s.: Holostephanus species, M.h.: Metacercaria
hasegawai, M.o.: Metorchis orientalis, M.s.: Metagonimus species, Pm.: Pseudexorchis major, Und.s.:

Undetermined species.

7F 4.3% % dEn 7t 0.7%% 7 sekth
Metagonimus species %< 759 o] fFolA A
z oo 1 &2 AEA7 36.1%=E 71

=%, 71 th20] B0 33.3%, #5o] 25.0%, M
n 21.7%, Z2AY 17.2%, &7 6.1%, Znpt

2.7% =22 A& F AT P. major %2 3
F9 ool AET + dglen, 1 &5 A
4.3%, =2 2.8%, Y1 0.7%% k. C.

orientalis 52 259 oFolA A& & U3

om 7 &2 FEo7t 25.0%% 1 FEMNT 8.3%
%t C. armatus, C. complanatum, Echinochasmus
species, Holostephanus species, M. hasegawai, M.
HlsoAe A9 oFo] gl

= O

orientalis f+%<&

A ROEE 4EF AR 29ER 7Y
©2 w]iLste] Table 76 e sith 49 4
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Table 7. Comparison of Infection Rates and Intensities of Clonorchis Cyst in Fresh-water Fishes by River

Basin Collected
Speies Cheongdo Hyungsan Kumho
N(.)' : % Mean* N(.)' . % Mean* NQ' . % Mean*
examined infected examined infected examined infected

Family Cyprinidae

A. intermedia 29 379 12 4 0 0 - -

C. carassius 2 0 0 3 0 0 1 0 0

C. sinensis 8 250 16 - - - -

C. erythropterus - - 3 0 0 33 0 0

G. atromaculatus 23 826 9.0 - - - -

H. longirostris 18 56 01 - - 2 50.0 0.3

L. taczanowskii 4 750 38 19 105 01 - -

M. yaluensis 37 135 0.2 - - - -

P. esocinus 24 708 50 - - - -

P. parva 3 66.7 117 1 0 0 - -

S c. tsuchigae 9 556 08 3 333 0.3 - -

Z. platypus 12 250 03 29 0 0 106 0 0

Z. temmincki 62 0 0 31 0 0
Family Eleotridae

M. obscura 1 0 0 1 0 0 3 0 0
Family Moronidae

M. salmoides 9 0 0 7 0 0 8 0 0

*: Average number of cyst/g of flesh.

H=

- AEAHANE 1459 oF F 10504
Hdom 7 &2 /7 18.2%% /M =9k, 1
&ol Au 75.0%, A 70.8%, ol
66.7%, &N 55.6%, BAHF 37.9%, 7155719}
7] ghu] & 25. 0% ZvtAb 13.5%, #vkak 5.6% %
HAEHA, 3 10%9) o F 7 2%°] #49
EJO*OU% &8 50 33.3%, Av] 10.5%%
6% <]

oF F 1% 2rhA7} 50.0%9] 7
et

tawe 3¢ 14%

A
g0
1_.

02 ajd

o fo 3
o of

[e]
A=A

9 o T 105M AzHen, oA

11L.70& 7b4 @oky, 1 tgo] B 9.0/, =

A 5.070, Ael 3.870, 715%0 1.670, @A

1.270, =70 0.870, #et] 0.370, =vk4 0.270
I FepAzh 010 E 74 AA AE =9l 3

A} J& 10%9 oF & 2%A #Z =% %‘

=70 0.370, AlH) 0.17091ch 35742 652 ofF

N

1% Zvpau 0.370 2 AZ 5
18 2 Metagonimus species® 7Fa&

<
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Table 8. Comparison of Infection Rates and Intensities of Metagonimus Cyst in Flesh of Fresh-water Fishes
by River Basin Collected

Speies Cheongdo Hyungsan Kumho
N(.)' : % Mean* N(.)' . % Mean* NQ' . % Mean*
examined infected examined infected examined infected
Family Cyprinidae
A. intermedia 29 34 0.04 4 0 0 - - -
C. carassius 2 0 0 3 0 0 1 0 0
C. sinensis 8 125 0.1 - - - - -
C. erythropterus - - - 3 0 0 33 0 0
G. atromaculatus 23 43 0.1 - - - - -
H. longirostris 18 5.6 0.1 - - 2 0 0
L. taczanowskii 4 0 0 19 0 0 - - -
M. yaluensis 37 0 0 - - - - -
P. esocinus 24 50.0 0.8 - - - - -
P. parva 3 0 0 1 0 0 - - -
S. c. tsuchigae 9 0 0 3 0 0 - - -
Z. platypus 12 0 0 29 0 0 106 0 0
Z. temmincki 62 0 0 31 0 0
Family Eleotridae
M. obscura 1 0 0 1 0 0 3 0 0
Family Moronidae
M. salmoides 9 0 0 7 0 0 8 0 0

*: Average number of cyst/g of flesh.

AN 2.7, dAE 1.770%
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T FAE, 5ol 7I5EA, 20, Ak, =
U}X} Feol, =N, detv], ZAYeldt M
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1754 A=< 5 Adey 1 &2 747
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Kyongbuk, Korea

ERRE KBRS 55287 Bl5R 2009

Table 9. Comparison of Clonorchis Infection Rates in Fresh-water Fishes by River Basin Caught in

Cheongdo Hyungsan Kumho
Species No. examined (%) No. examined (%) No. examined (%)
Joo & Joo Author Joo Author Hwang & Author
(2002)  (2008) (1984)  (2008) Choi (1980) (2008)
Family Cyprinidee
Acanthorhodeustaenianalis 3(66.7) - - 33(36.4)
Achdlognathusintermedia 121(26.4) 29(37.9) 4(0) -
Achalognathuslimbata 75(21.3) - - 25 (60.0)
Acheilognathusyametsutae 10 (40.0) - - - - -
Carasiuscarassus 42 (0) 2(0) 113 (0) 3(0) 27 (0) 1(0)
Cobitissnends 20(0) 8(25.0) - - - -
Culter erythropterus - - 3(0) - 33(0)
Gnathopogonatromeculatus 115 (95.7) 23(82.6)  31(93.5) - 30(70.0) -
Hemibarbus|abeo - - - - 26 (42.3) -
Hemibarbuslongirodris 3(0) 18 (5.6) - - 2(50.0)
Ladidavia taczanowskii - 4 (75.0) 19 (10.5) - -
Microphysogobio yaluens's 24(54.2) 37(135) - - -
Moroco oxyoephalus - - 4(0) - -
Parachelognathusrhombea. 239 (42.2) - 39(2.6) - 44 (29.5)
Psaudogobio esocinus - 24 (70.8) - - 15 (66.7)
Pseudorashora parva 22(455) 3(66.7) 31(742) 1(0) 35(94.3)
Pungtungia herz 137 (86.9) - 17 (17.6) - 16 (87.5)
Sarcochelichthyswakiyae 5 (100) - - - -
Saurogo dabryi 2 (100) - - -
Syualiduschankaengstauchigae 21 (61.9) 9 (55.6) 3(33.3) -
Zacco platypus 94 (0) 12(25.00 82(0) 29(0) - -
Zaoco temminck 336 (0) 62 (0) 51(0) 31(0) 59(0) 106 (0)
Family Anabantidae
Macropodus chinends - - - 15 (40.0)
Family Bagridee
Coreobagrusbrevicorpus - - - 11 (63.6)
Family Eledtridee
Mogurnda obscura 9(0) 11 (0) 1(0) - 3(0)
Family Moronidee
Micropterussalmoides - 9(0) 7(0) - 8(0)
Family Plecoglossidae
Plecoglossusaltivelis - - 24(0) - -
Family Serranidee
Coreopercaherz 12 (0) - 3(0) - 6 (16.7)

Remark; Joo & Joo (2002): Ref. 26, Joo (1984): Ref. 9, Hwang & Choi (1980): Ref. 12.
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Table 10. Comparison of Clonorchis Intensities in Fresh-water Fishes by River Basin Caught in Kyongbuk,

Korea
Cheongdo Hyungsan Kumho
Species No. examined (%) No. examined (%) No. examined (%)
Joo & Joo  Author Joo Author Hwang &  Author
(2002)  (2008) (1984)  (2008) Choi (1980) (2008)
Family Cyprinidee
Acanthorhodeustaenianalis 3(13) - - - 33(7.6) -
Acheilognathusintermedia 121(09) 29(1.2 - 4(0) - -
Achalognathuslimbata 75(0.8) - - - 25(3.3) -
Acheilognathusyametsutae 10(0.2) - - - - -
Carasiuscarassus 42 (0) 2(0) 113 (0) 3(0) 27 (0) 1(0)
Cobitissnenss 20(0) 8(1.6) - - - -
Culter erythropterus - - - 3(0) - 33(0)
Gnathopogonatromeculatus 115 (42.7)  23(9.0) 31 (45.5) - 30(18.9) -
Hemibarbus|abeo - - - 26 (6.9) -
Hemibarbuslongirostris 3(0) 18(0.1) - - - 2(0.3)
Ladidavia taczanowski - 4(3.8) - 19(0.2) -
Microphysogobio yaluensis 24(32) 37(0.2 - - -
Moroco oxyoephalus - - 4(0) - -
Paracheilognathusrhombea. 239 (1.3) - 39(0.05) 44 (1.7) -
Psaudogobio esocinus - 24 (5.0 - - 15(20.9) -
Psaudorashora parva 22(9.2) 3117y 3197 1(0 35(41.8) -
Pungtungia herz 137 (17.2) - 17 (11.6) - 16 (27.1) -
Sarcochellichthyswakiyae 5(42.8) - - - -
Saurogo dabryi 2(1.3) - - - -
Suualiduschankaensstauchigee 21(24)  9(0.8) - 3(0.3 -
Zacoo platypus 940 12(03) 82(0)  29(0) - -
Zaoco temmincki 336 (0) 62 (0) 51(0) 31(0) 59 (0) 106 (0)
Family Angbantidee
Macropodus chinends - - - 15(8.0) -
Family Bagridee -
Coreobagrusbrevicorpus - - 11(2.7) -
Family Eleotridee
Mogurnda obscura 9(0) 11(0) - 1(0) 3(0)
Family Moronidee
Micropterus salmoides - 9(0) - 7(0) 8(0)
Family Plecoglossidee
Plecoglossusaltivelis - - 24(0) -
Family Serranidee
Coreopercaherz 12 (0) - 3(0) 6(0.9) -

Remark; Joo & Joo (2002): Ref. 26, Joo (1984): Ref. 9, Hwang & Choi (1980): Ref. 12.
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Table 14. Comparison of Intensities for Larval Digenetic Trematodes Other than Clonorchis sinensis in
Flesh of Fresh-water Fishes, in 1984 and 2008 Caught in River Hyungsan, Kyongbuk, Korea

. No. Average No. of cysts per gram of flesh (ea)
Species examined g Eo. Es. M.h. M.o. M.s.
1984 2008 1984 2008 1984 2008 1984 2008 1984 2008 1984 2008 1984 2008
Family Cyprinidae
A. intermedia - 4 - 18 - 0 - 0 - 0 -0 0
C. carassius 113 3 30 0 03 07 O 0O 06 0 003 0 18 O
C. erythropterus - 3 - 0 - 0 - 0o - 0 -0 0
G. atromaculatus 31 04 - 23 05 - 91 - 12 - 41 -
L. taczanowskii - 19 - 0 - 0 - 0 - 005 - O 0
M. oxycephalus 4 0 - 04 0 - 0 - 02 - 05 -
P. rhombea 39 005 - 005 0 - 02 - 0 - 023 -
P. parva 31 1 07 30 04 50 06 0 01 0 003 O 91 O
P. herzi 7 - 0 - 03 0 -0 -0 -0 -
S. c. tsuchigae - 3 - 0 - 03 - 0o - 0 -0 - 0
Z. platypus 82 29 008 0O 018 003 014 0 0180 001 O 05 O
Z. temmincki 5 31 07 O 02 0O707 O O O 013 0 05 O
Family Eleotridae
M. obscura - 1 - 05 - 30 - o - 0 -0 0
Family Moronidae
M. salmoides - 7 - 0 - 0 -0 - 0 -0 0
Family Plecoglossidae
P. altivelis 24 - 0 - 01 01 - 02 - 0 - 329 -
Family Serranidae
C. herz 3 0 - 005 0 -0 -0 -0 -
Remark; 1984: Ref. 9.
A% 23 ANE 1259 oRelA 1059 AT T a9tk Cho[14]€ B3 e 43} a4
5T AdasHd 25 55 A B CHE DE oA A Frofel jM e HEF AT
Fot2 & Atk o, QA NS HEE AHe AR A $odM 559 o FE A
TS 750 ol ofFolA gi-E HE At 5T 75 AR vk 1AL, Choil17]
25 UL, 5 FAFS UEIN BET S & aUeIN 739 olFE Aol 15F 99
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Table 15. Comparison of Infection Rates for Larval Digenetic Trematodes Other than Clonorchis sinensisin
Flesh of Fresh-water Fishes, in 1980 and 2008 Caught in River Kumho, Kyongbuk, Korea

. No. Infection rate (%) with encysted larvae of digenetic trematodes
Species examined E.0. Es. M.h. M.o. M.s.
1980 2008 1980 2008 1980 2008 1980 2008 1980 2008 1980 2008

Family Cyprinidae

A. taenianalis 33 - 788 - 0 30.3 0o - 0o -

A. limbata 5 - 880 - 8.0 320 80 - 120 -

C. carassius 27 1 530 0 O 25.9 0 O 296 0

C. erythropterus - 33 -0 0 - 0 0

G.atromaculatus 30 - 900 - 3.3 46.7 133 - 100 -

H. labeo 26 - %.2 - 38 26.7 0o - 0o -

H. longirostris - 2 -0 0 - 0 0

P. rhombea 44 - 636 - 0 30.1 114 - 213 -

P. esocinus 15 - 86.7 - 0 0 0o - 0o -

P. parva 3»H - 886 - 29 42.9 200 - 170 -

P. herzi 16 - 875 - 0 313 0o - 0o -

Z. platypus 50 106 729 19 17 0 339 0 O 186 0
Family Anabantidae

M. chinensis 15 - 60.0 - 0 80.0 0o - 400 -
Family Bagridae

C. brevicorpus 1 - 545 - 0 63.6 0 - 182 -
Family Eleotridae

M. obscura - 3 333 0 - 0 0
Family Moronidae

M. salmoides - 8 -0 0 - 0 0
Family Serranidae

C. herz 6 - 33 - 0 333 0o - 0o -

Remark; 1980: Ref. 12.

= 42.9%, RYF-A= 29.6%, 27 12.5%°] %)
Ul Baainh o]% Wl (2012 QA H A A
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Flesh of Fresh-water Fishes, in 1980 and 2008 Caught in River Kumho, Kyongbuk, Korea

Table 16. Comparison of Intensities for Larval Digenetic Trematodes Other than Clonorchis sinensis in
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. No. Average number of metacercariae per gram of flesh (ea)
pecies examined E.0. Es. M.h. M.o. M.s.
1980 2008 1980 2008 1980 2008 1980 2008 1980 2008 1980 2008

Family Cyprinidae

A taenianalis 33 254 - 0 6.5 0o - 0o -

A. limbata 25 31 - 0.3 6.1 19 - 09 -

C. carassius 27 1 38 0 0 O 06 O 0 O 05 0

C. erythropterus - 33 -0 - 0 - 0 0 - 0

G. atromaculatus 30 241 - 0.1 44 01 - 04 -

H. labeo 26 410 - 0.5 4.3 0o - 0o -

H. longirostris - 2 -0 - 0 - 03 0 - 0

P. rhombea 44 12 - 0 30 03 - 09 -

P. esocinus 15 330 - 0.5 0 0o - 0o -

P. parva 35 268 - 0.1 2.2 04 - 13 -

P. herzi 16 256 - 0 36 0o - 0o -

Z. platypus 59 106 28 002 01 O 09 0 0 O 03 0
Family Anabantidae

M. chinensis 15 70 - 0 85 0o - 67 -
Family Bagridae

C. brevicorpus 1 25 - 0 1.3 0o - 03 -
Family Eleotridae

M. obscura - 3 - 03 - 0 - 0 0 - 0
Family Moronidae

M. salmoides - 8 -0 -0 -0 0 -0
Family Serranidae

C. herz 6 35 - 0 14 0o - 0o -
Remark; 1980: Ref. 12.
9 grolA IEFS AN TFY F S ZolE = 99ty Husth 15 HEF

W3 d 259 254 F2F AT s A FAM AES AN,
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