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Table 1. Naturally emerged cercariae from the Semisulcospira globus caught in the upper stream of the

Geum River (May-]June, 1986)

Collected at

Total
Sutong-ri Samogeo-ri Socheon-ri
No. of snails examined 1, 000 370 360 1,730
No. of positive snails with cercariae(%) 59(5.9) 29(7.8) 37(10.3) 125(7.2)
Cercariae species
Cercaria of Metagonimus 3003.0) 15(4. 1) 19(5. 3) 64(3.7)
Cercaria of Pseudexorchis 8(0.8) 8(2.2) 9(2.5) 25(1.4)
Cercaria nipponensis 8(0.8) 2(0.5) 5(1.4) 15(0. 9)
Cercaria incerta 8(0.8) 3(0.8) - — 11€0.6)
Cercaria yoshidae 5(0.5) 1€0.3) 4(1. 1D 10€0. 6)
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Fig. 1. Map of the snails and fish collected spots.

: Odong-ri, Hoenam-myeon, Hoedeog-gun, Chungcheong Bug-do,
: Janggye-ri, Annae-myeon, Ogcheon-gun, Chungcheong Bug-do,
! Cheonnae-ri, Jewon-myeon, Geumsan-gun, Chungcheong Nam-do,
: Uggog-ri, Jewon-myeon, Geumsan-gun, Chungcheong Nam-do,

. Sutong-ri, Buri-myeon, Geumsan-gun, Chungcheong Nam-do,
. Samgeo-ri, Muju-eub, Muju-gun, Jeonla Bug-do,
. Socheon-ri, Seolcheon-myeon, Muju-gun, Jeonla Bug-do,

1:
2
3
4
. 5. Sinchon-ri, Buri-myeon, Geumsan-gun, Chungcheong Nam-do,
6
7
8

Note: o fish caught, 4 snails collected.
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Fig. 2. Cercariae from the

D

Semisulcospira globus collected in the upper stream of Geum River.

A Cercaria of parapleurolophocercous type.

B: Pseudexorchis major (3 oral spines on anterior row).
C: Metagonimus species (4 oral spines on anterior row),
D: Metagonimus species (5 oral spines on anterior row).
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gon H3] pmeE i §F DB 3(Fig. 2,B)
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o BANEMIEE Metagonimus cercaria®t L3I oF.

(2) SEHH st Metagonimus cercaria®l Zt
HYH

F8o] 1059te] &+ Metagonimuss cercariag 3t

= wBerlE 10972 22 201, D AFSstdd =)
FdfFel 49 FhodE 2498 (22.9%) 0] gl o H
Zolail F 3 fFol AEd 5 1~574 ol gt Ak
BoehRel RIFIO BRI 57l cercaria® H &7 F3-
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FHEe A2 2 FF FE ARAE vt dA
407, ¥R 108tel A 20 2 AR} G 2L 7
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Table 2. Experimental infection of Metagonimus cercaria* to goldfish and the metacercarial distribution

in the fish
No. of No. of No. of No. of metacercariae** found in
snails  gold fish
in the fish inéec- , fin Total
aqua- expo- te scale N -
rium  sed (%) caudal  anal ?ﬁg&l lr):f 10 dorsal
Aquarium | 6 55 14 4 28 1 5 2 0 40
(5 spined cercaria) (25.5)
Aquarium I 5 50 10 4 11 0 1 1 3 20
(4 spined cercaria) (20.5)
Total 11 105 24 8 39 1 6 3 3 60
(22.9) (13.3) (65.00 (1.7 10.0) (.00 (5.0 (100%)
Control Aquarium 0 25 0 — — — — - — —

Note: * Emerging cercariae of Metagonimus from S. globus.
¥ No metacercaria was found in muscle, head or visceral organs of goldfish.

Al A&7 AZsHPo 5.
AN E AEHA Rkt (Table 2).
A7 AR5 A4 AFRAEAA 104 AF
o 2 A «AFdA 4F& FHFIAH. & FAY
23 dAZEe R el dd A4S g b el 7
=8 me, ebv] e HdREFE FH G A
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A,B).
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2 ARl A E 29ue] & sutEle] A HdfFol AEH
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2.5~17.270 o} ek, o) of (Cyprinus carpio) & ™ & $.of
4utE] & 1ok oA 3 HgRFel AEFHou,
A AFAAE Al F HAHNA Eetdch = FubA
(Hemibarbus logirostris) = o 3 3ol 4 17=+8] F 6w}
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=, oA% < 60/ AGFIel AEH A Az
{(Zacco platypus)= 3 34k 103nt81F 79.6%, 2 4
F4 gutel & 100%9] AREE 22, oA A3
L29 AASFE AANAE BN, FAE 87.9015
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Fig. 3. Metacercariae of Metagonimus spp. from O.
bidens (right) and Z. platypus (left).
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H9L B, TR & BHdAE AEEHA #%
o, v AR FA Lo 2408 5 864 8Y 109 A
3 BET AW AR st AASAR w
A FfEe AEEe] 1006807 AT BT 84,7
+ 67.8, &% 16.97 7+ A 25 9ok (Table 3).
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Table 3. Prevalence of metacercaria of Metagonimus among fresh water fishes caught in the Daecheong
Reservoir and the upper stream of the Geum River

Daecheong Reservoir in the Geum River Upper stream of the Geum River
No. Metacer-

No. Metacer- No.

g{c;m' No. g;as;txve al;g:ﬁge) No. No. ?%s;tlve c(z 1‘_,1 ::age)
Carassius carassius 28 2 (7.1 2.5 29 5 (7.2 4.0
Cyprinus carpio 4 1 (25.0) 3 0 0 0
Hemibarbus logirostris 17 6 (35.3) 7.0 0 0 0
Opsariichthys bidens 19 19(100. 0) 2563.0 3 3(100. 0) 2,376.3
Pseudogobio esocinus 0 0 0 7 7(100.0) 59.6
Zacco platypus 103 82 (79.6) 35.1 8 8(100.0) 87.9
Zacco temmincki 4 3 (75.0) 63. 2 18 18(100. 0) 110.8
Plecoglossus altivelis 24 24(100. 0) : caught from the Seomj-in River. Average number of

metacercaria per fish were 84.7(on the scale 67.8,
in the muscle 16.9, each),

* Note: All of the metacercariae were found only on scale of fish, except Plecoglossus altivelis caught from
the Seomjin River.

Table 4. Distribution of the adult Metagonimus in small intestine of experimentally infected animals

Z. tem- P.eso- Gold- P. alti-

Source of metacercaria O. bidens Z. platypus mincki cinus  fish*  velis**
Experimental animal rat dog rat dog rat rat rat rat
No. of animal used 4 1 6 1 3 2 2 2
Mean no. of metacercariae given each animal 95 1, 320 93 2,316 400 400 10 400
Days killed after infection 20 30 20 28 21 21 10 18
Total No. of recovered flukes 120 836 128 1,524 161 28 4 98
Recovery rate(%) 31.6 63.3 22.9 65.8 13. 4 3.5 20.0 12.3
Distribution of flukes in small intestine

upper 0 85 0 83 0 0 0 9
(10.2) (5.4) 9.2)
middle 56 685 55 879 129 18 2 50
(46.7) (81.9) (43.0) (57.7) (80.1) (64.3) (50.0) (51.0)

lower 64 66

73 562 32 10 2 39
(63.3) (7.9 ((B57.00 (36.9) (9.9 (5.7 (50.0) (39.8)

* Goldfish (C. carassius var. auratus) was infected with the cercariae of Metagonimus in the aquarium.
** P. altivelis was caught from Seomjin River.
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oA, detv] AL A A A Ze PFo] 467X 174pm, oA HdfEs ZEAN A 2o g}
Tuk 58x60pm, 1F 35x38um, H-Ful51.354myl 82 381.6%, 4«] 220 FAY Bxi= 229 1/3
X

X
vh Sl BRI Fodol WA del YFERen % 2y AR AT Azl oo}, F-ARAANE H
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Fig. 4. Adult of Metagonimus sp. from dogs.
A Adult (metacercaria obtained from O. bidens).
B: Adult (metacercaria obtained from Z. platypus).
C: Schematic drawing of the “A” specimen.
D: Egg.



Table 5. The size of fresh adult fluke and egg from

Opsariichthys bidens and Zacco platypus

dogs infected with metacercariae obtained from

Metacercaria from

T

O. bidens Z. platypus
Body (length x width) 1330 + 169 x 638 &= 55 1430 + 1656 X 661 = 65
Oral sucker 72 £ 13 x 90 £+ 12 67 &+ 11 x 88 % 12
Pharynx 5 = 8 x 47 £ 9 55 + 15 x 57 *+ 13
Esophagus 162 + 48 181 = 40
Acetabulum 155 = 24 x 107 &= 16 142 = 18 x 107 &= 13
Seminal vesicle 306 £ 42 x 132 &= 32 322 = 49 X 164 = 47
Seminal receptacle 285 = 81 x 164 = 52 255 &= 59 X 154 = 37
QOvary 116 = 24 109 = 22
Left testis 250 =+ 52 x 195 = 39 248 + 42 x 178 = 34
Right testis 254 + 47 x 214 £ 44 233 + 40 x 219 &= 42
Egg (50 measured) 28.9 &= 1.6 x18.0 = 1.1 29.2 = 1.4 x17.7 £ 0.9
" No. of ﬂukes measured 30, unit: gm, =+ :SD.
< 82%°] 71B&& ESo
Hetulol A A SdFFE FAA HANA A p
9 A5 2 9%, ME 65.8%% 1e]vt et l,ml +
AA R HgdftFe Mol AHA R} 2~3% A £ sody length
E 4% 3] %‘z'—‘i):‘;}. 239 459 -“iLif‘LEH ‘h EZA eody width
F 2y e &3 Tl A= Ao, 1,000
= &% ¥ 5.4%, %*‘rﬂ‘ 57.7%, 3+ 36. 9%7}
>z gl ’ E%
AAY, Rl FAL Aggdor A Feold 500
A e AgiEd £ feEd wHdgs 42 %
Aol ZAA7 A 4F A& 20%0] 85 oA,
2 F 2AFAG%E M RE d5EE ngd A A e
ST A4 S0 439 52 £ ATz T
A Ao Zdd g gdz, dH a3 TR f oG —+ Rat —
el AAd e} AE A A (Table 4). Fig. 5. Comparison of the adult sizes from different
(5) Metagonimus 4 2| el hosts.
el ek Aetule A 2 A FFEE AAAD A
£ 28~300 Fo] ZAEte £ A EF 42 govt, AA4E %oz Sy Yo Az A
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F A, A TEu, QAF, A=, EF, A4 o] Q4T HEES FHE=A 7 9948 F =
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Em%%iﬂi%%ﬁﬁ%uP%ﬂﬂﬁiiiHVP whe] £ #aR 1/3ssmel A ARd 2F
=

A4 FH(p<0.05). AA} AZL 1,330~1, 430 % 638~
661;@%14 OB Add Bdel Jes, =z 77

72~67x90~88umo] glvh, =84 AFE AEZ 4
Aol Ay 1/455 FgdA 28A=E ARoz
o] o] 3 7}, E’E%ﬁﬁ 155~142 X 107pm = F-Farx o 2

I EFuE Bl A Fol AFE g A
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Ef BES A Fa AR KA EEe

= Ench BEY B#e 2 27170 £ 250~248x
195~178, Afll 254~233% 214~219um =z o] F2=0] }

of $1A% PiHE EHRFUL6~109m)ol e, =
] 'ﬁ‘ﬁg(285~255x164~154ym)°] fen, £
el ¥ Bre sk 2 dgdd. IERE 5
Ao Furi 1/3 FEAd A AR 45 BEA B
7L A s
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7H91 A FE %L A FgAos 9F
o] RBIR) FALSL PpaEel Ok A A st
Wokeh. = =AY E B 29.1%17.8(28.9~29. 2% 18.0
~17.7um)°] 3 v} (Fig. 4, Table 5.).

ofF sFHE et Aol AFAA FA=E Metago-
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gk ub gl
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(Em), Koga(#H#H) ¢ Takahashi(F#) 52 4o
2 A wxsych

ol ok r_[L b
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Table 6. The comparison with morphology and related life cycle among four types of Metagonimus flukes

Yokogawa Miyata

Takahashi Koga Present study

Adult

Uterine tubule
distribution

a circuit of the

the upside of
upper testis

two testis

Vitellarian Variable levels middle position
distribution to the lower of the lower

testis testis

Testis parallel position  diagonal and

same space

Egg (ym, 27.7x16.1 29.3x17.4
average)

Distribution in upper middle and the
dog’s small lower
intestine

Cercaria

No. oral spines 4 4~5
on the first
line

Experimental Plecoglossus
infection to altivelis(100%)
fish Gold fish(0%)

Fish hosts,

Naturally P. altivelis Zacco platypus

infected Tribolodon Z. temmincki

fishes Z. esocinus
P. esocinus
P. altivelis

Metacercaria muscle, scale scale

found from

same as the
Miyata

same as the
Miyata

same as the
Miyata

same as the
Miyata

same as the

posterior end of
Takahashi

the lower testis

same as the same as the same as the

Miyata Miyata Miyata
31.0x19.6 31.7x18.8 29.1x17.3
upper upper same as the

Miyata
5 ? 4~5
P. altivelis(0%) Goldfish
Goldfish (100%) (22.9%)
Carassius Tribolodon Opsariichthys
carassius bidens
Cyprinus carpio Z. platypus
Z. temmincki
P. esocinus
scale skin only scale

i References: Asata(1934), Koga(1938), Miyata(1941, 1944), Saito (1968a & b, 1972, 1973, 1984a,b.), Saito
et Chun(1985), Saito and Yamashita(1982), Takabayashi(1953), Takahashi(1929, 1967).
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—Abstract=

Studies on the Metagonimus fluke in the Daecheong Reservoir
and the upper stream of Geum River, Korea

Chong-Hwan Kim, Nam-Man Kim, Chan-Hyun Lee
and Jin-Suk Park

Department of Biology, College of National Sciences

Chungnam National University

The prevalences of the fluke belonging to genus Metagonimus have been reported along the upper
stream of inhabitants by several workers since 1980, however the taxonomical problems of the fluke
was not yet settled.

The larval flukes; cercaria and metacercaria as well as their intermediate hosts, and adult were
studied in order to identify the Metagonimus in the areas.

The results obtained are summarized as follows:

1. The snails, Semisulcospira globus were collected from the three different localities along the
upper stream of the River. The cercariae were found from 125(7.2%) out of 1,730 snails by
natural emerging method, and were identified into 5 species including Metagonimus sp. (3.7%),
Pseudexorchis major(1.4%), Cercaria nipponensis (0.9%), Cercaria incerta(0.6%), and Cercaria
yoshidae(0.6%). Cercariae of Metagonimus species had four to five oral spines on its anterior
of the first line.

2. The cercariae of Metagonimus were experimentally exposed to goldfish. Infection rate was
22.9% out of 105 goldfish, and the encysted metacercariae were found in fins(86.7%) and on scales
(13.79) of the fishes, but not in their muscle, head or visceral organs.

3. Seven species of fish were caught in the Daecheong Reservoir and the upper stream. Infestations
with metacercaria of Metagonimus were found 100% in Opsariichtys bidens and the parasitized
numbers of the metacercariae were observed from 250 to 2,400 per fish. In the upper stream, Zacco
termmincki, Z. platypus and Pseudogobio esocinus were infected 1009 with the metacercaria, on the
other hand, the fishes caught in the reservoir showed the lower infestation rates, and a few
metacercariae found in the fishes Carassius carassius and Cyprinus carpio in the reservoir and the
stream. The majority of metacercariae was detected only on the scales of fishes.

4. In order to know the infectivity and the distribution patterns in the intestine of hosts, rats
and dogs were infected with the metacercariae obtained from O. bidens and Z. platypus. In addition
the metacercariae obtained from Z. temmincki, P. esocinus and goldfish were given to the rats. The
recovery rates of the worms in the small intestine of dogs were higher (63.3~65.8%) than those
of the rats (3.5~31.6%). The flukes were found mostly in the middle and the lower part of small
intestine of the rats and the dogs, but no worm was collected in the upper part of the intestine of
rats.

5. The size of adult flukes varied by the hosts. In the adult flukes, oral sucker was smaller than
ventral sucker, and the right and left testes were located diagonally, the uterine tubules circled
around the upper left testis. The average egg size was 29.1x17. 7um.

According to the above results, the flukes belonging to genus Metagonimus distributed along the
Geum River was concluded to be identical with Miyata type of M. yokogawai as that Saito had
proposed.



