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{LHGE BEINL S Metagonimusll Wesh EGwR

IEH KB FMERAR FEMBHE

& 7K .3
AR REFEXE FRKREEMN
23 B "

B OO IEE SIEAE Bifistd »&8E BFYes mAsE I fim HRY Meta-
gonimusl Wgh MPERES BINLA R E BT BERS Axddd. &I R ER
& Metagonimusi® g YIS 5294 (P 314, & 215)5 394 (F 334, 10.5%: % 64, 2.8%)°0
29 7.4%9 BEEE 2tk 1 8E mBhel ¥ FEd QuHmE ERES FudE 26.9%
(e 38.22%)2 A2 U=z F1HMEE G579 BEEES S9%ch(m®E 10~20M). ot
719 Metagonimus A7R 4% RRPE L 10.7% (1214EF 13E) A}, HRES Hh Ak Mo Ba
Bt %L v ukv] (Zacco platypus)e] metacercaria BYsS 68.29% (44v}he] & 30ube])ol v * Bl EAr
E v E(89.9%) 0l glot. ¥ ehulol A #MHE metacercaria® 7ol RP AR ohS 168 Fol Rhe @
Westar, Abghel A R E BB S AR 0 F—fo s #as . BiE &8s Metagonimus
takahashii ((BHE)%#) 9 Hih Metagonimuslf Wghol ®E QUglvh. Llbo RS TER 3
L #isfol Metagonimus Wik RHeol & o) 588 U%xm F2 REF 5 MBS 3 aln
d& 4  Add+h

Key words: Metagonimus infection, M. takahashii, Zacco platypus, Hongcheon-river, epidemiology

B

@Ee REMD ABFEN BRAK¥T RS, WK
#, BUESEes BHE & 9. ¥d gEmige s
9% @ (Clonorchis sinensis)-2 BT, WL, B
L W& Sola Hik#h(Paragonimus westermani) &
MR BB HAR e 2 abE WU o] e A
2. BRAET BE @Egded EEL awrt
R £h (Metagonimus yokogawai)o) 2. ke 2 &
RS ol F2 gt XL 2 WL KR (Yeo and
Seo, 1971; Z %, 1978; Soh et al., 1979; 4 %%,
1979), BT MR (E 2 4, 1978), WLRT #is
(Chai et al., 1977; Seo et al., 1981) o] {LKfyol
o B KRVL Wi (Joo and Park, 1982), 48l 5
BOE 2 &, 1981), B MUNT iR 2 BfE A
N W3 (Seo et al., 1981; B 2 %, 1979) & HWHE:
WA WS —F Hige] Mt WMEs A

LEGE Slol A& Bilgh: WAL =B A+ fis
(15.5~17.8%, %, 1984), Wil #ilg (11.8%, %,
1984; Cho, 1978)0) H#R) RHZo] F& HiRel =
LR BRI, N, W R EEE mAl wRe o
B (0~2% FT8) = YB3l B ok (& 4,

1987).

FE FL 1983FEE LEHEN oA Wk %
LERE MEE Blste gled 86T FMEEREE %
Bedr RPN 05 EEES REE &0 B fiv
2o RS LIRS oo ol Wi 4
ERe] o] FoJAx g BT & A 2 %
Aoz #IND iR R HWeos FEAKXS B
Mgt Mgy & & Ry HulBhe] Yo & MRT 4+
AR Lol BRI E F1PHBEEY HES Hap
HEE s A& > 89 RPEER S Bld K
S MERS M. yokogawaiffo] ot & Meta-
gonimusl W gho] R Mo 2 Helx o BES @

#ehiz upo o,
AERE H Hik

#H %L KEWIRE HtEic = FHPEHIR
BEILQL, 026m, BEHIER - HORES - FEEF) S hBhe
2 A%eoz (IEY & AR BAE r2y By
e wrEE Jifstel WAhME AR JtETe ¥
el vk, BUIERS BB amE A Lstzs HME
o 87%7k bR sl el BN &2 st BE
of EEERHEl XRel ¥ gl
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Fig. 1. Surveyed areas along the Hongcheon river, Kangwon-do(Province), Korea.

A ERe BRE HERE o= T
fri@ste WES Aok, A RHE O RERCLK
HE w8, wIeg At THz bthyE @ BAE
EHEWHHE —% w28, HE @ #AE, fHE @ /&
H, & BeH, © #5HA), @ #8HB) ¥ &
BE M ® MERE FEsdco. PHEEE #EE
A% B 2 AgEE doorm ERES Gl kel A
weE, mEgsd o Fig. D.

¥ O REAE HAE BRBR 5, 6844 —Hid
BARE HHEoE 9.

H &

1) RHPE FE REHES FASIY2H BET
formalin-etheri& Uik #8908k (MGLER) & EHISIA ot

2) faX¥fol A1 2] metacercaria 7 . AL ¥ v
(Zacco platypus)l o.d fES FHilslz AEL A A
& FHE olrtel, A, ¥, ALrE B4
o] vl 58 cover glass® Yz, 2 ¥ K slide
glassZ BEFEEAE utEo] HEIASL.

3 RS BEHAE CRET thE 7] (Semisulcospira
sp) s EREZ st JAse Eapele Bk
(crushing method) & 2 redia®) FH, cercariad &
& RSt ok,

4) RSP E2 v B4 4rEEd metacercaria®
Ao AFTEANZ 18, 28 KRB EHstd B
< SrEE, MUERO A 8-S stereomicroscope o} ol
A ek ek

5) EEABIE  ##8% 70% alcohold] —H®K [EEH
acetocarminejz & 8 Hufaslo] JERES 5L o},

B R

TLEGE BUIRR BEIT Wi HR S Metagonimus &
O RYES 1 5204 FAN A 39%4(7.4%)°] BHES
vebon HEAZE HTL 10.5% (1445 334,
HF} 2.8% (2154 64) 2 BT Qo 45 A
E Eoh

BEMBNE HEe Bjukel & B2 JtHHE
JRH B} 26.9% (5249 144) o] 3 284 BT & 38.2%
(G4&h 138) 2 714 B BRRERE vebd digel 3l
o}, dhgo] P AAE(B)7 11.4% (704 8H)E
8fE FAMBED DI B F o] 10% Lk Ruife] >
2 A 10% KiEEE debiz A (Table 1. o)#
FEA BikEe MIPHHEE WRESZ 5~10M
We g, fggel JoiA FEBEES A XL
U} Metagonimus B $H HWE BENEOL A7 =&
o] (35~40 EPD/worm, Ahn et al., 1981) £J0°] #H
HA gL @RYEE A5 & AR F551.
Bl OB meke ol & HERZ deEd 2 .

Metagonimus %gk s+ HHAARAANR AA A5 —
A A RS #5204k 694(13.0%) 2.2 et

w3 @A WEghel 3.6%, &k 2.6%, Rhabditis
sp. 1, @/ 2f, A - Sivfks 26, WMOo%a

(Echinostomatidae) 161, H"&# 0.8% (46 A v, B
JINL Fisfe |B@AE 2 okg = Metagonimus Rk
o] gEyguAse] 7bA Egkek(Table 2).

ol WMEHSKS HRELT STy FFAE 4
slglone BMRBR 843 —f ERSE BT

o
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Table 1. Metagonimus sp. infection of inhabitants along the Hongcheon-river, Hongcheon-gun,

Kangwon Province

No. examined

Positive rate(%) of Metagonimus sp.

Area(myon) Station
Male Female Total Male Female Total
Hwachon-myon () Songjeong-ri 59 11 70 1.7 — 1 (.4
Bukbang-myon @ Kulju-ri 34 18 52 13(38.2) 1 (5.6) 14(26.9)
Nam-myon % Yongsoo-ri 42 42 84 4 (9.5) 1 2.4 5 (6.0)
Seo-myon @; Palbong-ri 21 21 42 1 (4.8) 1 (4.8) 2 (4.8)
% Bangok-ri 36 43 79 2 (5.6) 1(2.3) 3 (3.8
6 Mogok-ri (A) 42 13 55 4 (9.5) 1G.7D 5.1
‘D Mogok-ri (B) 45 25 70 7(15.6) 1 (4.0) 8(11.4)
Nam-myon* 8 Kajeong-ri 35 42 77 129 - 1 (.3
Total 314 215 529 33(10.5) 6 (2.8) 39 (7.9
* Chunsung-gun 3% O BFH, @ JFIE, ® BKE, @ B, 6 BFE, 6D 285E, ® MFE

Table 2. Prevalence of helminthic infections by
stool examination among inhabitants in
areas along the Hongcheon-river

No. examined

529 (Male 314, Female 215)

No. Positive(%) 69(13.0)
Helminths(%)

A. lumbricoides 19 (3.6)
(fertilized egg) (15;78.9)
(unfertilized egg) 4:21.1)

T. trichiura 14 (2.6)

Rhabditis sp. 1 (0.2)

H. nana 2 (0.4

Taenia sp. 2 (0.4

Echinostomatidae 1 (0.2)

C. sinensis 4 (0.8)

Metagonimus sp. 39 (7.4

H_y

F-Folgleh. o] TR ey —i (RS 9.9%
(2924 20400l 2 BBER 4.2% (2374 10%) 2 H:
el —ik R 265 Mk B4E RaFa g9,
2#a —i ERAAE BT 13.5% (19144 264)
2 BBtk s Bado ulel 2. 3ffe] H(Table 3), o]
Aol HEREe R WL MR ERS Metagonimus
ah RREVERS Mg o 2 GREMBLND XRE Ve

Table 3. Prevalence of Metagonimus sp. infection
by social strata in areas along the Hong-
cheon-river, Kangwon Province

No. exam, No. posit. (%)
Mt F* T*

M F

T

Inhabitants

191 99 292 2

6 3 29
(13.5) .00 (9.9

School children 121 116 237 7 3 10
(5.8) (2.6) (4.2)

Total 314 215 529

33 6 39
(10.5) (2.8) (7.4)

*M : male, F : female, T : total
2z AsE ¢ 7 dsid.

R9) RiZio) & drhm IR A B
RESY Hig oo deix s f¥ad d8r &
Ao} Metagonimus W # 2] metacercaria RHE HET
u} 68.2%(44=+e] (B8E 6.5~11.2cm) #75 (BRED) o) A
30k} o) BES vebdla gleon whElE Fi Y 25
S metacercaria® {EHFSt2 9 Aoz ey},
o eloloff o EEGuiE LA A ol 3~87{HY metacer-
cariaff HE X3 B8 FHHMAME v 5(89.9%)
ol 9l a HAth MAL(HHH L olrtvl, MK, Ax=zuD+E
2.7~4.7% AR Q. W BWINL RS Metagonimus

Table 4. Metacercariae of Metagonimus sp. detected from Z, platypus (fresh-water fish)

caught along the Hongcheon-river

No. of

No. of Metacercarial distribution(%) Average
No. of fishes metacercariae -
positive(%) detected Head & gill Muscle Scale Fin (per fish)
o 44 30 1,128 30 31 1,014 53 25.6
(6.5~11.2) (68.2) (3~87) Q2.7 2.7 (89.9) 4.7)
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Table 5. Measurements of metacercariae in fishes, Z. platypus caught along the Hongcheon-river

(unit : pm)
Whole size of Thickness of Metacercarial organs
. 1 Oral sucker Ventral sucker Pharynx
metacercaria(range) cyst wall(range) (range) (range) (range)
173.8x167.6 18.1 49.8x26.6 26.4%21.2 20.5%15.5
(164.1~180.9 (15.3~21.2) (46.0~54.0 (23.6~28.3 (18.9~21.2
x162.4~172.5) x24,.8~28.3) x20.1~22.4) x14,2~18.2)

Bl gohfiEERA Y 1S o ekn] o] 2 metacer-
cariat X2 ] & &% & 5 A=t (Table 4).
2 AZE F¥ 173.8x167.6pmo) 3 fifl VR
metacercaria¥. v} FELE(F S 18, 1pm)o] FE oz 9i¥E
AR DR (49.8x 26, 6pm)o]  [HBHE(26.4>21.2
pm) Bk A BEEL F Ao (Table 5).

#1PHEE 48% e dErd SR i% ]
Auhgt Kol el BEGY 20/mP ety EE&
Hops o) F9 Metagonimus %hih(redia 2 cercarla)
By 10.7%(ERHE, 121051 13vhe)) 24 £
BiAg ekl sz gl ol ek (Table 6).

A8 Y Metogonimus Wihs Hghol °3] BES
Pz HEERS S Hilsla WES BEEI u
M. takahashii)-& BEY 4 9o}, Bl M. takahashii
Wkl Hel oA YIS AR ERRA RTR
fEGL 2 2 MRS 107xm(69~127um) A & o] A
i, 2 Abo] & FEel Efy, R EY A fE

ol g@ppe.s k5 A A9tk WEEE BT

Table 6. Cercarial prevalence of Metagonimus sp.
in the snall host Semzsulcosptra sp.

Locality No. exam. NO'(%O)SIL fgﬁz%rtll Oonf
Bukbang -myon 121 13(10.7) autumn
Kulji-ri

Table 7. Measurements of adults of M. takahashii
recovered from a naturally infected human

case (unit : gm)
No. worms measured 7
Length x width 921(821~1009) x 546 (488~640)

Oral sucker 59 (51~ 65) % 67 (55~ 78)

51 (44~ 54)x 46 (40~ 53)

122(112~ 139) x 73 (60~ 93)

102 (85~ 120) x110(105~131)

168(160~ 192) x 162(140~168)

172(162~ 206) x164(145~192)
107 (69~ 127)

31.0(29.0~32. 1) X
19.6(18.7~20. 3)

Pharynx

Ventral sucker

Ovary

Testes upper
bottom
interval

Eggs

Wz AA M2 Zol EES A
2t

se A7 = 45 0.92x0.54mmy o5 & BEH
RIS 259 AW 59X67pm, WHEH 51X 46um, &
A 122 73pm, PR 102x110pm, 4 E&F 178x
152¢m, FE 182x164pm, 28] #AIP-E 31.0x19.6
pum So] gl }(Table 7).

A 234 g&

z =

wEol glol A Metagonimus W) 51ie #imel A
Bk ukel gow FEE M. yokogawai(2w.7hsh
THEIRER) o) oF. ke 2 e ERE dovt
W 2l 2 BREE AEE 2o (B, Plecoglossus
altivelis)ol vb. 2]z Lol el x MH HuR, #ol
H &% 9} #Eol A metacercaria i ffo] ®wort
il QoA By RpERE F3d Fdm AES
3ho] (M, Tribolodon taczanowskii (¥ %, 1966); Wi
¥ WU FikE) e 5ol [, Lateolabrax japonicus
(2, 1983); SRISER $iHl HRE] T2 HEse
FEe vhEa)} RG24 IfEAN R 34
i ol A} 3fES] fafEel M. yokogawai«l ABRYE A
shob k3 fafelgtz & 4 ek SHAE ¥ RT
METe ¥2 2/, BHBEEY MEs A [l
EAEILE 2 kB e R JLEE =R EHilE
WA A ER HEY £ 9 Beg 2 iR
kst 0o Mo & faEEel .

zev BT A KA A & Meta
gonimusol A ok M. ryokogawaiol+ W) G2 M.
takahashii®) metacercaria® WM (RLEERC2 W)
s ohe fask des g, M. yokogawai®t M.
takahashii= 2 BRSO THE, A FEHA, AR
w3 i, EERdl PHHE T SO0 P RRER ®

o) fafletr) W Fol REoEA HESHF & LEik
9 gol = o] & EEPRA %5 M. yokogawai® ol

Eiml TEAA BEEE Fol Yol & ez
Zzgdo, FEET oyl PJINL Mk FMAelA FEEE
BEERT 2R M. yokogawai Bfro 2 HQou —
O EAN A M. takahashiiQ] REaS B .

W R ] & M CLE EIAED A A



£y} @mjo 4] metacercaria MIHIZI(68.2%, TR

iy wlE)eo] ®¢ I metacercaria® 3|7 of &I
EBE 53l 9 g KA. Imm g 9})s% AL
0.4mm ¥ F EHEG o kAL ABRERES
F—g Y& WAL 5 9lo] o) Ade) M. takahashii
o F AT o 5 e e #/ERe 2]
2} —ff e s ¥ot Metagonimus katsuradai e} W)
<ot fESA = Ry

BBl Sl A H(1960) 2 B &MiE ¥l (Caras-
stus carassius)ol A} 9 & metacercaria¥- E7| o HWH
YA A NpN A M. takahashii K-S BBtz
Hojoll A metacercaria¥ F 2 | F(60%)] L= o}
53k ek, = £ (1980) & sl el ¥R (Pseudogobio
esocinus)oll /1 & metacercariaZ ol JRAA A KHS
(o] 10.6910.05mm), /pE(0.4710.04mm) o & &
5E 4 U= Metagonimusl§ W& A ox 25 47
L oWikel BimEEAA sete]l, B34 59 wlFd
4 @ metacercaria g vk REHAA A K
L M. takahashii®t M. yokogawai Miyata type(E M
) 2fe s B-Feld (& %, 1985). & 2 #:(1985)
2 U AbEmHAA A8 BYwd M. takahashii
RS MW (156#8) st T RG] & & AES
B iAR st A2 B ER 9hal W EX (Moroco
oxycephalus)ol FSEl metacercarias 31 ol R4
A MG A S0988)2 MEL kit (A
BEoE v clole RS metacercaria® Byl Y
AA AA M. takahashii KBS BBtz B
shod ot

Metagonimusig W#hol ol Hold = RAT7A o
B Rkl ool gtovt BEAA pEke] JPRES —
ey ERE e B SEBNLR JfeR T
& @Es foar D M yokogawai(Katsurada,
1912) Katsurada, 1912 (¥J)I[%), @ M. yokogawai
var. takahashii Suzuki, 1930 (FGERE) =M. take-
hashii, 3 M. minutus Katsuda, 1932, @ M. katsura-
dai Tzumi, 1935 CGREHW#), ® M. otsurui Saito &
shimizu, 1968 ¢ ¥ 4 ¢ t}(Saito and Shimizu,
1968). e} @l 9l A = M. yokogawaizl o ¥
Holglovt B MM Wl Sl A M. takae-
hashii®] RHESL S Z oz Yol 1 HiERO
W gl el A& o F A = Aol
ol BLINL Wikol A 20 MEBELGLHE BHRE, WE
BHEH)O 10% L E Ryuigio 2 Vel s 52 PR
fE¥el ¥ chelel metacercaria MHLE EL A B
Fi 9T AL 4A ol RdANE A HEFERC] o
Fold glgg w3 F ot

a2l M. yokogawai®t M. takahashii(M.y9} M.t

2 orshel LRl dotel ctelmml o F e
BF A0S Mol ol Th AEES RS ki
Ao #e, e el 0 K@ As)E M
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takahashiizy 7 Ao (M.y. 0.77x0.44mm; M.t
0.90x0.47mm, Saito, 1972), @ #HIE <F7 ==
(M.y. 28,2x16.1pm; M.t. 32.3x19.3pum, &E, 1979)
kel & ER My ®RES: Mt BEE)7F o
1@} SBIFE Hold = R Earel WEsl, @ %
B fef e B MMy, 8Tl BEst s
e, Mo A W% 28D, @ FEY &
T M.y, 883 B3R, M fisE FEE fem, R
HEL T R FEe —®F D ERE 4
A BA4E 4 Aok geb(Saito, 1984). = M. taka-

hashiio] IEHE Bl HEESY LESAA W
ol g A(Saito, 1972) Fo] ®WHHz YHERE,

1929; . 1939; =H, 1944; Saito, 1972). =iz
ol glolA M= = Metagonimusll & Ll 1o &
B e BEE o B BESY ¢ A e #
Y frES FE Wt MEAS kEsE d, 2R
Atol ol FE Mol #A0fe] A5 F gk A T 54
2 M. takahashiis TEET & v},

2] s NHEE chelel RS metacercaria®.
BHERE B d2 BB T EEE B H
Aotz g e WO AmmE ))& M. katsuradai
29z 4L AL 2 BEE #5397 Wl M
M. katsuradai g2 O 2P Fon @ M.e W
s £he] EF HRIEZ vt @ FEL fisn
& —Rstaz R{iT, URE SRl A ob A #51T HEae
EEE EfTE @ IPHEE BERRE By dae
o 7hrtel #FER e 2 Feol (R, 1939).

vk oo 2 el QoA Metagonimushg W
o] Mol dated = vl HIE Widdler & MEE do}
et

(K EEAES BRid) o Wik HE & B
ste] FAL BRJIER (LR SUnBiRe, dvim TENS Bk,
PATE BEAKBARE, HIE JAREER, BEBRE, 2B,
BFER 9 R EE SR RREEYEA 2
2 REE zov HBI RES BE T PEE TR
F Mr. #iEZAA BH#E =gd.)

¢ £ X M
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Epidemiological studies on Metagonimus infection along the
Hongcheon river, Kangwon Province

Yung-Kyum Ahn and Yong-Suk Ryang*
Department of Parasitology, Yonsei University Wonju College of Medicine, and
Department of Medical Technology¥*, Yonsei University College of
Health Science, Wonju 220-701, Korea

The Hongcheon river system flows down through the Hongcheon area of Kangwon-do, and
reaches to the Cheongpyeong Dam in Kyonggi-do. Stool specimens from the inhabitants residing
along the Hongcheon river basin were examined to detect infection rates of Metagonimus sp., and
the intermediate hosts were collected to detect larval stages. The results obtained were as
follows:

1. Thirty-nine (33 males and 6 females) out of 529 (314 males and 215 females) inhabitants
were infected with Metagonimus sp., showing a total positive rate of 7,49,

2. In eight areas surveyed, the specimens from Kulji-ri of Bukbang-myon at the middle part
of the river showed the highest positive rate of 26.9% (14 positives out of 52) (males; 38.2%).
The specimens {from Mogog-ri of Seo-myon at the downstream of the river showed a positive
rate of 10, 4% (13 positives out of 125) (males; 12.6%). The positive rates in other regions were
less than 10%.

3. The density of the first intermediate host, Semisulcospira sp., was the highest in Kulji-ri of
Bukbang-myon (10~20 snails per m?), and the infection rate of Metagonimus cercariae in the
snails was 10.7% (13 positives out of 121 snails).

4. The infection rate of Metagonimus metacercariae in Zacco platypus, the freshwater fish
favorably eaten raw by the inhabitants, was 68.29% (30 positives out of 44 fishes), and most
metacercariae were detected under the scales (89.9%).

5. Adult flukes were obtained from the small intestine of a rat, 15 days after infection with
the metacercariae obtained from Z. platypus. These adult flukes were identified to be the same
species as those obtained from human hosts.

By this survey, new endemic areas of Metagonimus infection were discovered along the
Hongcheon river basin and the main source of infection was the fresh water fish, Z. platypus.



