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FEILRES T =8 2F Ok BRYvEaEs]
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B 0 % 85} (Echinostomatidae) o] B3l BAEE &
ool By Etbe 2 HETM W] SHisly &
HE(1938, 1939)& B MMy, ®@ARE, AA%a)
A o R&R 35/E HEERT AL s ol 2
ZeE o4 F g

BBl A= K%973)0] FEGRE) N A Echinosto-
ma revolutum, E. gotoi, E. miyagawai, Echinopary-
phium koizumii%, Fom et al.(1984)& # 28] A E.
miyagawai, Echinochasmus japonicuss ¥ HES 4
3, #(1979) = s9kol ol Al Echinochasmus perfoliatus
£, MEABD L& MAA Echinostoma hortense 2 E.
cinetorchis®-, tH-3(1980) v ERRHLoz oA
Echinochasmus japonicus% Mithstg o}, o) sk zro] i
Wl Bt RBEE £iIEEE =5 5% By
of g fHAigte glo] ABILEFLHo 2 A
B 4 U BEe g9 Fdeoz dojxmle

Rim(1982) & AMEHMEo 2 # 158 Milstg e
M 2 e A BifE R ABRRRAIZT HEs e
2 Echinostoma cinetorchis, E. hortense, E. macror-
ckis, E. ilocanum, E. revolutum, E. lindoense, E.
malayanum, Echinochasmus per foliatus 9 E. japonicus
Foletx HMSIA T o] HAA ABRBHZ 3
e e 2 Echinostoma hortense, E. cinetorchis, E.
macrorchis, Echinockasmus perfoliatus % E. japonicus
& oMol MEANT (G5H, 1982) ol Eo el
TR, BREll, FBRE oy FdA Peesl #iTEd &
o} (Kusaura, 1966; Tani, 1976; Arizono ef al., 1976:
PIHE - 77, 1982; Terasaki et al., 1982; Makino et al.,
1982; Miyamoto et al., 1983; Saito, 1984).

* ol WA IRILT SIRAL S KA S 198548 BToE
BEXigel st W o BRY —8:= &
28[E1(1986%) KAMFLEHBE BRENA B%
.

HEC SlelAe] AMRRE BHEVe EERER
Mot BRES dgov SR =4 ggte
ol ARl ohA ERaRE HE% ez WAL B, FAE
BEE 2 Aot 2o 2N = E. hortense (Seo et al.,
1983; 2%, 1985; #=%, 1986), E. cinetorchis(Seo et
al., 1980; 3%, 1986), Echinochasmus japonicus (Seo
et al., 1985)% 3ffoltt. ol E Fo A% E. hortense:-
de ofittz glon BEAIAE (FMEolst & +
A7+ (Seo et al., 1981).

231 B glel A E. hortense®] gl
RS gRRAAY £iFdd £HARA 8 s
Aol 4 EEE A 2 £WHY MRE RESHA
o mE EEILRER —WERS AEEE, £, g2
HEESY RPEES RAEsig o,

W, He, ME ™ HE

EREAA EBEERE A8 e B, RE,
B, PH, RBREREY ERE 9 B EHE
Feie HBHR BUES w4 fEEs ZEs o

LM BREE AEdA WHer BREE
Abhat R R #Weld = #EMEE formalin-
ether ROMWEEMGLE) 2.2 #rete] el o,

BHEEXCEE -9 OFR)Y TRy wkBEE
1 pMIE ¥ Radix auricularia coreana’s, @FET:)9
BREMPEE Tz O sfE BFY BFE %A
H, O BTH BTE BEE, 00 BFEH NER -
FHE @OQ BMI AR BEE, @ LEE B
XEE ERE, @ FHE BwEm ¥EE, 00 KK
B OERE BRE, © Bdt 4R BEE KEE, 0
FIRER eE WHEE, © BRI KKE KILE @
FEE XEFEE LB, ® LFE S8 88 ke
Folz BE(AET)Y HE =+ BABHE RN
BN BEE, TRE R CHE ERE, BR8
oA BN o (Fig. D).
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Fig. 1. Surveyed areas in this study.

B cercaria MHBREMREE BALME (natural
emerging)-& HA3 Y o stereo-microscopes & %
stglch,  HD omRilE 2 e B 2% KABAEGER
20cm, ¥eo] 15ecm)fyol —@K HigEst=A ERE &
elm &H & 5042 50mlEe] beaker(REFZ 30
mlEs go])d] Y3 £ doich 282 4HHTE
gk 5719 EolA cercaria Mol Qo o & kAl 1A
A St —BW KB, BRRE st Wle. Echino-
stoma sp.f} {058 cercaria® #E& HEkoer SRR
BH9 vt

o] HESSB BREEE PRETERL ATHEE
E¢ fATd or ARE 2ol HANA S BET R

Eeh RACGHER, w7149 vrel e BEGAS ot
v & ka2 Wastddh T B Rae B
waly] dated £% BRA RAEAS =z 3B% KER
2 BUEEHNS HET 08 Bt ke
2 MMl carminelfpf A wHEC HEBE HE
EE s

WA RES T8 F2PMETE deA uFe
#} (Cobitidae) o] Beli= 3M(v] F-2| (Misgurnus anguil-
licaudatus), v]HebA) (Misguraus mizolepis), 3% 7
(Cobitis koreemsis))3t sy AL o] F2 W7 & Fo}
3 ol 2 & 4 Q= b2 (Siniperca scherzeri),
o £ EALe] (Odontobutis obscura interrupta), ¥ #v|



(Zacco platypus), M= (Coreoperca herzi), 73
(Hemibarbus labeo) %3+ =5¢ F A7 (Pelteobagrus
Sfulvidraco), W53 (Moroco oxycephalus), E-of
‘(Carassius carassius), 7}5 X [Channa(Ophicephalus)
argus), 1.8 (Opsariichthys bidens), + 7] (Silurus
asotus)FolQAek., ol F& HRER EMWsld 4°C B
Hell RES Aot

153 i |
WEE O M Echinostoma hortense) &:&5% FR

1) BIE%E N

LEGEE v 72 (Misgurnus anguillicaudatus) o] F&
% BRGHDE SRS AR BoRLA 7 2 38
RB% Bt DB L#MAA AL petri-dish(RiB
8.5cm)e] EBMEEKGICONl A 24Mi EIFeh:
SIS A SEA G BIie FHEPeE 9
HiBtaeld 27 T 128x73umP JPE low
FHiE (non-operculated end)2- o7k A oMoz JEE
A Faseh o] & A F2 23 MmOk E
petri-dish (i@ 5. 5em) el zFzF 300~40018% 4 HEsto]
B Q0~27°C) ol A st on LEGYEH BRERE
-+ #H EHESRA T

2) el &% % miracidium

8A%S KiHl 22°~27°C(experiment [ )e]A 9 P
BEE 8H BABEE IEA miracidiume) FEE 7]
A Asth e 108 = 90% BE/F sesmEdzm —
e BERmeE A% dd(Fig. 2 in Plate 1),
I R e 2 %2 #e miracidiume A7 ¢
Bte] & fle Aol ERTG0+1°Clel KBSz 248
H Rl BB R iR BRE EHEAA R
1EA 2wk Bt miracidium # 72(128#)E & +
9 x 138 RBHdE FHEREBAA A K#
rol et o,

K (20° ~24°C)¢ 223 9A %) (experiment 1)o]
= O JiEl BEREL KEAU o BRKE K
feol A B ffbsledl = 58 Llke]l BiES A <
Y FES BAAA 2 FTRE BBz 260
A FRTE o kel bl ESich(Table 1).

Miracidium® 271¥ &3 103.0x51, 4um(1% io-
dinef%E, 94.0~106.0x 47. 2~59, Opum ¥ H) Bl =
BEE BEY Aoy 9~10pmol o, EEBEE §E
B BEEDo HE, MRk st 42 2
28 A FHiEE wrrl e ok, kR, B IR
& 105¢f o] = SREfHiZl A & LBkl o] iEHEst
4% EEhtke] BT A FE-s A+ (Fig. 5 in Plate
1).

3 HIhRIEERAS BM

BIpe 2 58 M{LF miracidiumE BEMRGA D A
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Table 1, Maturity and hatch of Echinostoma hortense
eggs in tap water

Duration of State of development

expegim§nt Formed Hatch-out Degenerated
ay miracidium (%) (%) (%)

Exp. L Number of Eggs: 340
Temperature: 22~27°C

8 25 (7.3)

9 140(41. 2)
10 302(88.8) 7 @1
11* — —_
12 64(18.8) 234(68.8)**  42(12.4)
13 11 (3.2) 289(85.0)

Exp. II. Number of Eggs: 310
Temperature: 20~24°C

8 12 (3.8)

9 188(60. 4)
10 200(64. 5)
11 265(85.5)
12 248(80.0) 32(10. 3) 30 9.7
13 220(71.0) 57(18.4) 33(10.6)
14 126(40.6) 150(48. 4)
15 66(21. 1) 208(67. 1)
16 16 (5.2) 256(82.6)

* Placed in dark room (29~31°C)

*#* FExposure to light stimulated hatching of miraci-
dium which wusually occurs afternoon in natural
condition. They had positive phototaxis, and lived
for about 10 hours.

2 9o (Radix auricularia coreana) S {3}
Ak, E23olE 48 1 class: Gastropoda, subeclass:
Prosobranchia, order: Basommatophora, family: Lymn-
aeidaed] B3tE WMAEoz HAFE gdod HEL M
el Hhdl Ak BHEHE Hglch W E frkih B
# Kb mv KFel #Este HEd Kiv Ef
FEREL 9 ENG(Fig. 4 in Plate 1).

el FIAS By AR Afgsel KB EN
(Fig. 6 in Plate 1)3 HEiie 258 WBILERMT H1A
e & DEAKEA5Xx35x20cm)ol &A FHESH
(Fig. 8 in Plate 1), EEREATE E@HZ A
% beaker(50ml)e] 25ml BRI A 24KHE ¢ BE
RREE T4 Hemstal o,

& R BRPKER RE: BB dolAd £249
ol 7} # 1 hHfEE HEE € AU E HREHE K
Bgo] 22 miracidiumg 12029 B¥l ==l & 20
A B~oEEEE QT EMEA AT BREAE 2 AT
fEtET R¥E 6vtel & EES A .

BB 7 F R paint marker® W 3% RR
Bz b Kiligel A 10BM FEHE & cercaria
W& WS H5te) ERGIE &K 50ml beaker
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Table 2. Measurements of shedding cercariae from snails, Radiz auricularia coreana which were experi-
mentally infected with miracidia of Echinostoma hortense (unit: pm)

Length and Width Sucker
Postur Phacyns. NG, o exesor
Body Tail Oral Ventral g
Pressed under 356 X 186* 510% 68 53 % 52 72X75
a cover slip (321~452 (402~620 (50~54 (68~76

X 158~218) x 60~95) X 50~54) X 72~77)

Fixed with 270 % 109* 495X 55 50 49 58 % 61 22x15 18~25

silver nitrate . (257~307 (428~561 (47~52 (54~59 (21~24 (size;7~14um)
X 95~124) X 57~64) X 47~54) X 57~64) x12~19)

* Average 20 cercariae observed

(FEfEE BRENAA R cercaria WHKAES 2
BE HEINGEH. zeln —e BBt redia®] WK
PBE= Bt oH(Fig. 9,10 in Plate 1). B 2B&
Fiuel T3 de] Sasts ERvlelst 1 RHBE
#wEE st ol MERH 9.

4) Cercaria

a) ol 3 WEH4

Bt o] (R. auricularia coreana) o) A HHHY-5 24
LR A4 BREEo 2 BHY BBz o
#%e —ie beackers] [KHEC) M= HEIMEEE
% shobrl FETSMS vh. MEEEY M MG 470
pm), EREGH 190pm) 3t R HEWY 670um), E
(Y 470pm)E 7Ho] o] Fof Rt Hkd W B
=S¥ HEgEBe R vlA 8FE M doz £
dEe A o] Hald,

Cercaria®] E{{Ee 488148 (under cover slip)
A ¥ I 356X 186um, EE 510x68um(1%
silver nitrate® BTt EEA A= HE 270 1094m,
B# 495X 55um), NRM 53x52um ¥ JEWE 72X 75
pmdol o, IREHE PR A %7t Helx glom B
Eael Aol = £ 100pm RES MRl ok
aEl 3 g EES @ Mfkelel HRIA BHE
HE KA T~14pm) o) P ERIL Hiol At
ol & HHdA EERel ol Felsid, RB#le Sk =
 EEREAA BHR HRTHE 5 A2 BE
¥ 35~40u EEE T3 HEBEH(Table 2, Fig. 11in
Plate ).

b) MK 2 MEHe WK

Miracidium-& 207} 2 4R Y A 71 H¥F A cercaria
£ 160 RBHEE EHo Wi ds —Fe 18HE
E Eite Al dgich. zdx HEE 12¢ke Rt
2100%) =ik EHHNE BEHAE cercaria
B B EE oy EHEK 348 HA BAE)
BHEY 2 a#zE A o2 WoER e BMER
= EBhMl fifesl A FECEH H(Fig. 2).

BBl A hd BB 7THR 328 cercariae
(snail No. 6), B&HFEHWMS 128 2, 122 cercarise
(snail No. 3)& eyt

1000}

Y @ @
<3 =3 o
k-3 o =

SHEDDING CERCARIAE

N
3
°

o

17 19 2

DAYS AFTER EXPOSURE
Fig. 2. Number of shedding cercariae per day of
Echinostoma hortense from experimentally
infected snails, Radiz auricularia coreana.

21l A miracidium EA 15~20H #%%¥ cercaria
=

= 7 10AME(FE 8.8H, 6~128MH) EEE ¥
1,33570 (328~1944) eI H o™ WHEAME 5 11HH#
(7~14H), miracidium ¥ # 2884£(22~328 )
BRI HE 55 FUstdd. BBRRAE 5 #EHe
cercariait= 3 1198 (33~177) A o (Table 3).

5) Redia

Cercariaz} =7 A4S ol BHRHEE Bt 8
%3 FEWALE T2 BERRS OFHREY BN
o ®skx FFREY #£Ad REe £ 4 ddh

Rediadl zZ7/l¥ F# 1,575 258um(801~2, 023 %
192~360pm) 2 & ¢ W 2x WES BEY «
Ao EFEHRS] o8] RBERET EANS Az
MHIEM e & fifd 3& HRacRs AA W gF
o228 BeE E F A+

Cercaria9] o]l A% Fo & iR B4 (daughter
redia) % {B7EF o] A= KB redia W FEHRES
KB cercaria RBEHE FH14(T~20 ) E .

3 (HEBe] BYuB L 2= redialiE cercaria HHH)
#(miracidium&E A 15, 178 #)9 26l A & 102(77~
144G e v BEEHEEY A v FEr-§i(miracidium
A 28,308, WA L EBEL)H Yoy &
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Table 3. Shedding pattern of cercariae of Echinostoma hortense from experimentally infected snails, Radiz

auricularia coreana

Duration of shedding(days) .1 No. of

Death of snail(days)

Snail Day after Mean No.
No exposure to shedding after after the shedding/
’ miracidia  shedding non-shedding  cercariae miracidiam  first shedding day
(%) (%) exposure of cercaria
2 15 6(85.7) 1(14.3) 994 22 7 142
3 15 12(85.7) 2(14.3) 2,122 29 14 152
6 20 7(70.0) 3(30.0) 328 30 10 33
7 18 9(64. 3) 5(35.7) 1,288 32 14 92
8 18 10(90.9) 1(9. 1D 1,944 29 11 177
Total 44(78.6) 12(21. 4 6,676 142 56 596
Average 8.8 2.4 1,335 28.4 11.2 119

Table 4. Measurements of redia in snails, Radiz auricularia coreana experimentally infected with miracidia

of Echinostoma kortense (unit: pm)

_Da s after . No. of rediae No. of cercariae
eXIZOSure Length Width Pharynx in a snail in a redia
15%, 17 1, 575%* 258 78X 60 102 14

(801~2,023) (192~360)  (71~85X 57~66) (77~144) (7~20)
28, 30 221
(188~242)

* Appearance of shedding cercariae

#% Average number in 30 rediae observed in 2 smails each in 15 and 17 days after exposure with miracidia

of E. hortense

Table 5. Location and density of metacercariae in loaches experimentally infected with cercariae of Eckinostoma

hortense
' Organs found
Loach No. : - Total
ﬁ;iitllan(%lﬂlé) gill(%) muscle fin

39 0 0 0 36

167 57 0 0 224

3 47 8 0 0 55

Total 210(76.4) 65(23.6) 0 0 275%(100. 0)

* No. of metacercaria given: 755, No. found: 275(36.4%).

%R 2@ A= 221(188~242) & W = Bt ¥
ook, ol & BEEEEY =& AFEENAY REEoz #
7t #@mEle Aoz A 4slg oh(Table 4, Fig. 9 in
Plate ).

6) WEWHEB

1 HMEE Radizr BEEYE RBHoR d&
xR g2rhMETEd vl ¥FE (Misgurnus
Ryl A BlgRE 97 9%

cercaria g
anguillicaudatus) o
B®e Histdd

Fa uiFale B1MEEd REZT BEA gv
WHBEAA e 6 5emF#el s 12=t8] F 9=}
F EERES Y HAREAA BYER dke & B
Atz el A 3upE el & cercaria® HAFA A WA

3ube] & 1 liter €39 beakerel] 300mle] 3 o] 4
2 3HAM H 200~3004 ¢ cercaria® ol FUZ
BB A 7 cercariag] MrE 7557 A=t

2el3 108 #E%YE 5H MR #7eE #
fratel WA u WL BRE BEL T AR
on gulalsl BE RS 3 i 275 wiELaE B
M8 4= gle] $5M8 cercaria ¥t 36.4%7F BHE Z o
2 vebgch MEAEE 88 I 2hahd BEER el A
76.4%, o}7tulol A= 23.6%7F = ¢l vh(Table 5).

BB (loach No. 2)o] A 150 #BHE M HE
Wle ArlE A 157.4x130. 3pm(151. 0~167. 6%
122,7~139. 6pm) 9 = JHEICl = BWEEL “Ho g
o] A, ALELkEoR BREAANE Hole WER
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Table 6. Egg laying capacity (E.P.D./worm) of Echinostoma hortense in rat

. Total number of eggs in feces E.P.G./worm/
Rat No. ?Xfél;isoifter gleieswfeeﬁg(gg —_— Dey - E.P.D./worm Day Sx r:geee)kly
1 1 - — - — —
43 worms 2 70.0 14, 300 2,043 47* 4.6
infected 3 74.5 120, 300 17. 186 400 40.5
4 69. 1 417,820 59, 689 1,388 132. 6
5 81.7 364, 680 52,097 1,212 108. 3.
6 96.0 432, 000 61,714 1,435 105.6
7 96.5 517, 800 73,971 1,720 138.4
8 72.3 451, 400 64, 486 1, 500 147.6
9 81.0 475, 000 67, 857 1,578 134. 0
10 79.2 525, 180 75,025 1,745 148, 8
11 83.3 489,720 69, 960 1,627 141. 5
12 78.5 368, 200 52,600 1,223 105. 0
13 79.0 381, 900 52, 557 1,269 113.6
14 8.1 448, 780 64,111 1,491 137.5.
15 84.2 342, 200 48, 886 1,137 96.7
16 92.5 426, 500 60, 929 1,417 117.5
17 77.5 331,900 47,414 1,103 87.7
18 86. 5 249, 600 35, 657 829 63.8.
19 67.9 253, 450 36, 207 842 87.0
20 92.0 312,700 44,671 1,039 92.3
21 68.5 253, 600 36, 229 843 87.0
22 81.4 214,720 30,674 713 57.8
23 78.5 195, 400 27,914 649 58.5
24 93.0 168, 500 24,071 560 43.9
25 77.5 143, 800 20, 543 478 48.8
26 75.2 186, 640 26, 663 620 59.1
2 2 — —_— —_— —F —
33 worms 3 84.2 107, 460 15, 351 465 43.7
infected 4 87.3 267, 460 38, 208 1,158 90.9
5 72.5 314, 400 44,914 1,361 142, 9
6 82.0 325, 100 46, 443 1,407 130.7
7 57.3 333, 300 47,614 1,443 213.0
8 70.8 226, 000 32, 286 978 89.2
9 72.0 296, 500 42, 357 1,284 94.1
10 84.5 278, 400 39,771 1,205 104. 2
3 15 54.3 47, 640 6, 806 851
16 60.5 58, 600 8,371 1,046
8 worms 17 66. 8 73, 440 10, 491 1,311
infected 18 58.5 69, 800 9,971 1,246
19 56. 2 61,520 8,789 1,099
20 55.0 45, 060 6,429 803
21 63.3 48, 240 6,891 861

* Appearance of eggs in feces by MGL technique; on 11 days (rat No. 1) and on 12 days (rat No. 2) after
infection.
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Fig. 3. Egg laying capacity(E.P.D./worm) of Echinostoma hortense in rat.

Bl A = #BAX] 93l collar spine® F88lA Bz
BeigERe] YOS Mot gl ol ok (Fig. 12,13 in Plate
1.

6 & B

vl 2o cercariaf EMEA A BEEMC MR #HE
YEE& FEESIA AR BoRRA 2 11E RBEHK
¥ KEoA SIEEkNE WRsIg o 158 B
sl BEE MBI, A#E 27°CY RHABK
A A B4t BRES WEEEe FRIA oA
EHS o Carmine $eaEA S HE REAA BE
9 37 E FH 7.1x13mmP o nEges 4
BEFEMEES collar spine® 26~28fE(FRZES & 4714
9 group spinefuf) o™ KERE, FEEE I, B
3 FY R =20, E 2 EHEY shEeE B
o} Echinostoma hortensed] BBY & MEL & AU+
(Fig. 1 in Plate I).

8) %E

E. hortense®) #TEEIY BRAA Biwfys &
alel ¥ SHY EIERE EhHsd . o & HES A
glod & RME S 359 HHEES ARKE BH &
walel FHEte o Bhel, A AR BEE REEH
g BHEE vt kst ) A Eel §EY 2EYR
o HEHSIREe feste] WBfra HR BN R0
Z HES T olF HHozRdd 1H vlEl¥ EIK
(EPD/worm) & FH 34+ .
B @ —EH 2 REHe 8 alffhg=(Er

EPGxfH HHE & HES 7HM &5
® HH 2RHAHY T HHAIK=0+7
® EPD/worm=Q -+ B all (KREKE BER
shed M)

e HEHHE 300g A ARl EoRg
Asls 9R#EY EES HHE REY FAS Stoll's
dilution egg-counting techniquee] ¢ % EPG-§ 3 E3}

s+t

BOIS By 11-128 % K HEII A4
32 REuAEe EM 2 B Sibsts aiEel &K
st EHE  Sebed® HEIIEE 71 (EPD/worm) 2 33
AA e 500FFO A B BB vl ERES 2o
4EHEE = 1,000 EPD/worm Ll Lol gich. B Fld
wrel £/09 ERE E 4 Qo REENRNE BY
B 48 LUEEE 1TECEA ~4E R )ALl = 1,000~
1,500 EPD/worm ¥ 9@ = =tk A= ET3tS 218
(#9 5M@H)%e = 800 EPD/worm el 6fFH ol
®Bs 4 500 EPD/worme & {ET &9 v (Table 6,
Fig. 3). 2% SMEH #e v #Afls M=o doim &
SIS & 4 glE FCE el A sy e

BMRT Tl MREE

1) #mEEe M

BT Mgl A Bn kAR BEEEA —RERY
RS f8 SMEMBL T45R(FEER KA B 576, 3 169)
& BEdte 240.27%)A A BI-E BB ¥
i sig-e FESE BANE BAEE B E £R 18G5,
40D e IMEGE FEKX ZRE EBRE R 16E,
6 AT ol v EEHEC A AUBHAE S
o] o} Al MBS 2Rl 2MORM(E. hortense),
BERIENM BB (E. cinetorchis) = 29 Bk
#(Echinostomatidae) o] Bat Hahel MOEQlA MR
A skt

BAEEE KRANE 4k 1812.94%, ®
B BT AER LEEEDAA SIS BHY 5
A A=t

2) B1hMELS MpE

EEE KRMBRE2 EI3ol7 B IPHEE &E
% sla 9ol EBEAA AT BRI KR
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Table 7. Prevalence of Eckinostoma infection in the final hosts (inhabitants and domestic rats) and detection
rate of larvae (shedding cercaria & metacercaria) in the snail and fishes caught (or purchased) along

the south Hangang

Ttem Stations cxamined  teA) porkive ease

Final host:

Inhabitants(Male 576, Female 169) COB®EED® 745 2 (0.3 ®®

Domestic rats @@ 34 1(2.9 @
Snails:

Radix auricularia coreana 0000000 971 3 (0.3) 00

Physa acuta (4] 21 0

Parafossarulus sp. 00 145 0
Fishes:

Misgurnus anguillicaudatus CANTOR 311 106(34. 1)

Misguraus mizolepis GUNTHER 23 7(30.4)

Cobitis koreensis KIM 14 0

Pelteobagrus fulvidraco RICHARDSON 41 0

Moroco oxycephalus BLEEKER 46 2 (4.3)

Siniperca scherzeri STEINDACHNER 23 0

Odontobutis obscura interrupta IWATA et JEON 18 4(22.2)

Carassius carassius LINNAEUS 18 0

Channa (Ophicephalus) argus CANTOR 9 0

Zacco platypus TEMMINCK et SCHLEGEL 12 0

Coreoperca herzi HERZENSTEIN 3 0

Opsariichthys bidens GUNTHER 0

Hemibarbus labeo PALLAS 11 0

Silurus asotus LINNAEUS 5 0

E 9ol & #8 R @A

78 Bl A RES 971 Rk 3EE(0.31%,
THRE FRE CHE AR 2 RS SEE Te&E
AR 7} cercaria® WHSHE RPHAT. MEH 2
w-e] 9] cercaria WHIEE SHM Basddy iy 72
cercariae/day (12~122) & ¥iistgl o},

24t F—Huigel N RET = 9 d #AH Physa
acuta 2118, Parafossarulus sp. 145{@o) A= Echino-
stoma sp.} HBRRAGE oot

3 W2hpATEES Wik

BokRIEe R BER 147 542019 sk 498 119
u2] (22.0%) 1 A H#shB-E MIHT 5 A B
S BEd B BPBG7.4%) 7 Qe v Fa) (M.
anguillicaudatus) 311712 % 10672 (34.1%), ©|F-&F
A (M. mizolepsis) 23vte) F 7u}2](30.4%) 2 7+ 3 =
& B¥admol k. 28z v A (Moroco oxycephalus)
460tel 3 2vk9) (4.3%), A 5%A18) (0. obscura inter-
rupta) 187t2] 3 4nie] (22.298) 60 A Bl 12 (Table
7.

£ ¥

BEN A 2] Echkinostoma hortense®) 51 epHizgEQ

Wk REE WRsty] A5k 28 &l 23] EE
B+ E29)o] Radiz auricularia coreana$t Physa
acuta® FH e Ko 2 Radiz 7L 81
PHEEE fEHE o Jee WR, Wy, Bl
Ll BRS s Radir B ARRYLE B Lo
2 EE0.3%) ) A"t WEHR Ve gk, o] = iR
ez BES 2R dov $eival o miiRd A
v OBOREANY cercariat WM (BILEME Lymn-
aeidaePt Aol A 3.2%, #t, 1985)"d Aoz A7
o}

ABSHE FhE@o 2 BB omsts RS &1
FHITEERL Parafossarulus B3l 9 RS 58 B
< EESo LR vz BT FEmigel s ¥Xe
E 0.9% (SILTLAE, RRESE 38.5%, Soh et al.,
1976) 9k 0. 34% (FEILIIR, ‘ERMBHZ 38.7%, Bae,
1983)9) {E&E Reolxm Aok zv BmEE 2
EiEENA Y BEE BRANNAE ElERoz B
SEsle] & #o) cercaria® MHBY] W ol cercaria
e e [RMESHA ol Folal H2HMEIINE e
BELh R BHE e fIE B

E. hortenses] YoAME # 1 pMEES Radiz B
o9 BPFEL EFolv REHE KBNASHoz
miracidium-g #EMFER) o 2 119 cercariae/day & HH



stz glol fih REREESH ol Kepol A9 cercaria fifaE
HWE Aol ot BMLAEAAE F2hpEERA R
gyl Ffo)st & 4 & v e B (Cobitidae) ol B
8 Misgurnus sp.o] W¥ESHTH RRZo] 33.8% (334
ute] 3 113)9 BHe 2dFm gol BRRAAL] &
He 84 ¢4 k. Chai et al (1985)% 2B K
By BN, Bl HIE Misguraus sp.olA 30% LA
1o BEiEL W& v glo] 2BMeRE Sttt B
WEYE ¢ T+ Ut

ol ghzko] EMMA H2hpEEEAY REH 7
Tl By BEge] L AL HEHY FE R BER
Bkl o2 EiBMo) ddn B = QAo £
Bio 2% WS RIFBES 27 A8 A 3

# 2 pRfE ol cercaria®l AL @ AESL HEE
cercaria® i, @ cercaria®] Hifbi:ol 2@ [Iffe
29 BA, & #k cercaria’l HEE HA, @ W
3 RBYP RS WEE Folw & W 3ol %3 cercaria
B%Ee 44 4 9 @9 A= O 444
Ze fFEffoldtn B 4 vk BEEL EREAA K
Bez Tst@e ALE BH LN = BRe =
A ggkedt @, @Y BYPHHEE cercaria B X2
2 AHese) ke GAEAT. md F2HHEE &
o2 uralz o &% 2] Odontobutis obscura inter-
rupta(42%, 1985)%. o)l BEMIL Mik Mol A Mo#
iy e REA(22.2%)& HAEd o BE: Al
WHE i, WHRELSAY ML Fog Rel @, @,
@9 BHRE BRE v+ odF A 2ok

RS BREY #ad Netd v EHES & v
oot HERe 2= cercaria W (B E miraci-
dium A 15~18F &:@)% F5 1IEH(T~148HD
&EstETh, ol Ry HWBRe EHFHHSE LEY
2™ miracidium @A o 2 3 BYIER ez, Hl
HESH o B 20 miracidia® A7 FIEEZA —Fl
BABCT B3 ol FY WHIEME HEL & dd
W Folgl& Aotk B& FHMKMAA 2L M
Radiz B3 3 miracidia & #AHA 71 Fiel A = cercaria
Pithol 28~32H RAKYHH o G redialii= 70
~95% 20 miracidia EFFIl 8l %) cercaria
BthH ol 25 E HHCl RFrEe Mol ok F& e
o Zgstg vh. ol X cercaria i HBAMRE 14~18H &
BEAE e Ao Hol RBHAE Mo
EEe 2Ee e dov Rifve s E3lYg HCE
& gEasgd, =Y BAREREE Radiz RS 6
(B cercaria MHIFE = FU A& REE BHE W
PR H B 20~26RH LA o BWEHLL L EF
FA-Fe Egt

BRFANA = 3 B R 2%E el miracidium
o] —Hdl BAT 4 v = T3 =F Aol k|
4ol WIH-¢ S = & miracidium¥ ARGy 4243
t}. Lie and Heyneman(1975, 1976)& Echinostoma
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lindoense?] vRfE X Q) Biomphalaria A3 3 ik
e EHY ¢ “9A4 B8AT miracidiume] REA
wEEA ] redia® T = BEASE Ffd
#5-o] & canibalism BGo] v BMYR HHSL EHE
ey Zs EEA miracidiume EEEER FE
amoebocytes] o3 Fid Zelwshz EHEFI
@ PHEE BEE 2y oy A E
hortensest Eksjolol MifRe]l dRAA 2l HAR
Ao BBREE BOM £5Y WESEE 44Y T5
9lv}. Lie and Umathevy(1965)¢] £33 Echinostoma
audyis REE XS Lymnaea BIEN A miracidium &
A% sporocyst, redia®] WHBE S A2 = BE
WimE A LrRE P A DS kEfER
HES wow LY BikE 2dse Frd EH
Hel #-¢ EEstych =T o] #Re] Atz rediart
ke 2 BEsHY EHES e £EE F= 3
4+ Aoz YAtz gl

HRFAM E. hortenses) H3EHI R =W IR
o] #ts, H1PMEE Radiz BN BE 2 FEH),
g2 e B, BrEEe BEEe H#rH ok
geh, b #e BT BET MET de AL A
BN A S BEREA cercaria MMMl ot Radiz
He R £ J/ed K FYo PES
wrEth, E. hortense HiEES FAUATE HiME HE
(KB 20~27°C)ol #INEEH (miracidium JEB7EA] ) o]
B 108 (B4R 13~15), B¥Hl A cercaria 71
A FAE 158 (BA&EH 18~238), FRMHlA #ELHSH
o2 SERZEA #1080, B Bt EI7A
11ERe 2 46A Ml AiEE £ EEZ BRRAAS
IESEA #ETEA 22 Aolng SEveddAe &
& BRE 2o Eo MAHE SO 8 E3EE o
Folz] fErh —HH BREZ B4 A2 oA,

E. hortemsed] Y%l Radiz B¥7} BA3=A9
WL o}3 FEAfEStcE. Soh et al. (1980)2 2F &
LR A Bk £l 5 1 pHItEE Q) Parafossarulus
BEE 4#(RE 1~8°0C ks Kigel MERET
1~2cm Wol A WA 25 LRV 45% v o
8l = FPRESasha RS B (L) KT redia HMH)
% 0.8%% vtz #WEsd o B|E(1953)F Parafossa-
rulus BRSO SHRIE LIgTe) Aol Eol 2k iFkER mira-
cidium-& KfRIAMI h redia JRAEZ FFHRAIT A A o7t
BLE o2 4AtEYE B IEH 2ol cercaria
2 BHE, s g #Ed s @9 Kim(1974)
2 Tk # cercariart BMHEH-E Mo 52 PHE
E AN BgRsEE EE SAEAA 10A4eld o
ol vt XHR-E whd Parafossarulus 7T EEE B
B % M2 £A%E miracidiume 255 £NE#E
5l = cercariazt W 9lvh. Parafossarulus H¥E7t
FFR s Rfre 2 BRYIVES = BES ¢ & g2y
redia M ERAC 7Y PR B ) 2 E. hortensed] %
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o) Rediz FUIA F& L BER S e
P ®elA @7 WA BuE FRE 5
o B#w Parafossarulus By ML & vt & 4
gleh, otF Radiz A #WidE o LB BERA
o BES B dA Rl FEEC ¥ do
2 HARRYER ] EHES old Bk = #a, BRRA
o] WA H2hHEEE AU cercariad BAREK 5
of Hatd e F vl gEpHs] Rofok ¥ Zlelr

BrET Bis s BEENE 2 FE&AY
PIE s MEE Aoy EIEE BEE B, ARaN
o] HRhEEst BEel = E LR ETEo= wellE
Bl e £ 98 etk zelz BE B
BENRE S0 #A2 PHE s AER —EA €
o} 45H 9 EPGY el #RE viehich ole¥ &
T H)ES Bgd AMAdAE B F AT (Ahn
et al., 1981).

olWl E. kortense®] EINE FEstedl ol B
& #@ete] —EMe MEKE HEIE BEIK
2 BHee ol Seo et al. (1985 mfldl RHE E
hortense®) EUREEJ1S EPG/worme 2 FHHEME &l
Rt 4,50 WiBH EINRCT BEd e 4l
o EPD/worm& EHeA ket EPGE Bl
b gl %% Vg Aol EEEL FHY K
FHBs a9 EPGE #HES ERMMEE &3 BE
iy EPD/worm 4B#¥H 17TEAAE T 0
1, 400 EPD/worm(1, 103~1, 745) o & EEFRe] HE&RT ]
pia-e o 4 9lelth. = Seo ef al. (1985)L £ 21E
ol Kol A RIS Bokot FEEL 26K
dE M= ETFH o EE A% HEANEY o
B8 AL BEEY FEEE BEY BREY BEE
o AU Eq Ao 44 FE U = Hikgel
#3 mpaEe —Be TEXN SR 438 d&
@igs @Wese Qv BEEo BEEsHd & AL
E F QEd oy FHEAM LHBEHN HERAE 2
£t 9ee B FE Aok olsFd HEER Ret
E. hortense 5~6/BH LIl BEEFo] WHEst o8t &
FEfE S0l ETHHEA ZEHE 4 + I ERE #
we o ¢ deovk KfERAA BT BHYE & de
SEA REHS i AldA HES BT T AW
Y ARl A WS Kk 8ERA Nk EFY S+
RAeE & F A

BRI MRS E. hortenmse RAHHRBE fi WA
o] RMFFE o= BE BES Wl ARRR
L o}F {EFol v, BEFE RE HiolA HERAE
B BHME Aoy AMRBREHEA: HiET 2
Eolth, HE HR HMEdA B AF Qo &
RLAES X MEFE HAEEIXd R B
o}, o)yl WEA FEY BREHRL 2.9%E BEF
o1 % o} Seo et al. (1981) L HEHLMK(FEHEMES £
B, RERE MMMRE, S8R HRE KRAA &

#W(E. hortense 23.8% (42518l & 10), E. cinetorchis
14.3% (427181 & 6)]9 ReHE-E BEHd e ol
o] EEEE Evh. wEbA @I RN REUT f48
greha delFl e,

olwl Bzl A MM {Ligel BTN Lk
W ¥EAE, NMER HEHE, BNE BEE 2RH,
BURE SR hRE, SR B g e 5@
HEL R (3084 ; BIREE 120, KA 188)ol Ao W
HORRREE TR 8.4%, BIRA =t BERA
13.6%, BIW%H 1.0%2 KHTol ERBEEKEIY
BAR hEe® T BAE RYel Adgd o2
224 o 4 ek PWORHRY BREEE S BH
BREEo 9 H

;A POk (Es E. hortense)® ¥R HE
#ohMEEe TRy Al HRY BIF £
o] olu u Fo MYESE o MES el
flestol REGE fi ez A=

w W

B $e ekl Al & Echinostoma hortenses] ABERE
st A5 HeEn o F2REEY AEE
&ipetA A= Q. v obd #1 s Ed
RSV MRE A 9L Riclns o EEBE 'HRE
ol A Hersle) Rmat RHESRA

BN g e Bl A BEEN, BIre ®E, #1
T2 R¥, cercaria®) FHE R B, 2+
MTE T S R, BEEAY BRPE HAWEANA 2 —
B BEe ASMeE HEAAT. = EHEL KR
o myuEmR BN TR R, #1RHEEY RE 8
2pEE S KRREE RBEscs. 2 HRe
g3 7o,

1. Bghel HEAEK RolA 24F5H EINT SIS
S (20~24°Coll A BEESE vk 8H BB & I
miracidiumo] K=~ #hfEste] 11H& = 85.5%
(RS 22~27°Cel A+ 108 #Ri#H 90%LLE)7t 58
e, REmiE 128 R KRiEs LE
B Al 5= gl

§{L miracidium & 10um BEY BEZ iR
o2 [EEEkE 8, 27 FH 103.0x51. 4umo]
= b BEtkYe 8MM B ot E@hol WmEI Y 1 10
B = FEEkA o

2. Rpe Y 58 RHA 7 99 ol (Radix auri-
cularia coreana)®] 20 miracidium-g¢ % %A 7] 1 1580
B cercaria®) #Hio]l PATES Ak B @Bl e
A EEdolsl B hHEE HES 2 AeS BE
gl et

3. YRS cercaria HHE Wik ZHA 10~20
B ORE %5 Afrddes # 10BM(ES 8,81,
6~128 M) #EH s er BRI 3l o (—Bol miracidiume



9 B%HERe R BHE). BiRE BHE 591,335
(328~1,944)9] cercaria® HHsd F Fiy 119
cercaria/day 2 }elylth. Beaker W] 9] cercariat: 248§
B Lk BEbER e 2 kel 2 2tk —#v R
Hol XEMNEEEE 3hok FE el Cercaria®] zZ7
= cover slip 9] #FILHRAR A 2R B3R 356 ¢ 186pm,
B 510x68umo] v}, 8] 3 HREIA #¢sEE= 18~
25fE9] KRR T~14pm) BREER-2 ool Ut

BERE WREY rediad ¥ w FETUE OFHE
B @EAel 2 A7) 45 1,575% 258umo] ok, BUEk
rediav] BBHBES ¥ cercaria HHEHE i 14(7
~20M A, B LEET #E rediafis T3
102(miracidium # 4] 158%) ¥ 221(28H %) ¢l

4. 6.5cm Kol AREY ] Fe] 3ulel el Radiz A
AA HHE cercaria®E A & (K 755)A 7 = 10 &
BT 58 A2 sl B oul 3ulelsl BT
B Qen 3etelo A 275(He] WEEsHE-E T
T+ 9ol HZEF cercariaffsl 36.4% RYg rebio
o] & ARl BHAA 15A#H BHL 99+,

5. BRFA R¥ps HESRE ARl ByA2l
3 ARy RO HBE-L 11 #EE g, 28 x qlg
 ENEE 3 A & 400~500 EPD/wormo] vt B B
Bel =t k= 4E~NITEQEA~ER) Aol
i 1,000~1,500 EPD/wormol o}, = # 2150 5
B H)¥el + 800 EPD/worm LI T2 {ETFH 4=}

6. FAMEILFER (FRY B 18 8fE IR 7458 (H
576, X 169)& #Estel 24(0.3%) 0 A FOF] M
Hyz RAEEELS R = 34BH 1651(2.9%) 0 A
= o

7. ] MIERAA H1HMEEY Eddcld BAR
Bl #R 7MEHES] o71¢lel & st 3ulE] (0.3%)
o Al cercaria-® MitH3tg of.

8. FElA Y BPELM M-S 148 542ve] 48
119%11 (22.0%) 7F  [Gtdol 9lvh. ERtkfafe u g
(Misgurnus anguillicaudatus) 34.1%, v)3F=FA (Mis-
gurnus mizolepsis) 30.4%, W& (Moroco oxycepha-
lus) 4.3%, <9 E% A8l (Odontobutis obscura inter-
rupta) 22.2%9 o},

AR #Rz #mBd 2oA E. hortense?) 81
MifE X B 29| (Radix auricularia coreana) H¥HQ
o] RN Hifidl @M zYe R&EANS K
EEES AR EMS SIMEH (miracidium 7] )
1080, 8 15MEE RN A9 BH(cercariazt=) 15
B, #2hMEEANA RS HRAA) # 10
B, #EEARDA EIZA 11AMeR M 46H o
FrE" g o 4+ Aok =2 o BEIT HilRel A il
EEele MR LB #@FY BEEY BipEe
o} {EZe] 9 v},

(F HEBEE RS sl Ty HES Hahsl
54 BEH L EE LAEK, AFEE AERKE, =
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MRS PR BeduERE, FBA ERE EREE PR
B BRKE SRR, ERE EAE RKERE SRR
KEHE XFER ETEE EAE JRBK mEg4d
A BHE =)o 5 Bl ARRE, RE 2 BRE
T TEE st A BT HRZRA B#HE =3
Yeh)

X m
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==Abstract—=

Experimental and epidemiological studies on the life cycle of Echinostoma
hortense Asada, 1926 (Trematoda: Echinostomatidae)

Yung-Kyum Ahn
Department of Parasitology, Yonsei University Wonju College of Medicine

Yong-Suk Ryang
Department of Medical Technology, Yonsei University College of Health Science

Recently there have been some reports on human infections of Echinostoma hortense in Korea. It
was found that a few species of freshwater fishes were playing the role of the second intermediate
host of E. hortense. However, molluscan intermediate host has not been identified yet in Korea.

The present study aimed to establish the life cycle of E. hortemse in laboratory. Experimental
studies such as egg production from the rat, development of the eggs in vitro, exposure of miracidia
to freshwater snails, shedding pattern of cercariae from infected snails, morphology of cercariae,
cercarial infection to the second intermediate host and infection of metacercariae to the definitive
hosts were done.

In addition, epidemiological surveys on the infection status in inhabitants and house rats, and on
the natural infection of larval echinostomes in the snails and fishes were carried out along the South
Hangang-river.

The results obtained were as follows:

1. The eggs deposited from adults in physiological saline were cultivated at room temperature(20
~24°C). The miracidia were firstly observed on 8 days after cultivation, and 85.5% of the eggs
contained the mature miracidia on 11 days after cultivation. More than 90% formed the miracidia
when cultivated at temperature 22~27°C. Hatching of the miracidia began on 12 days after cultivation
and continued for a week. The size of the miracidia was 103.0X5]. 4¢m in average. The motility
of the miracidia were active up to 8 hours after shedding, but they were all dead within 10 hours
after shedding.

2. A freshwater snail, Radix auricularia coreana was cultivated in aquaria. A hatched F, snails
from the egg masses were exposed to 20 miracidia respectively. Escape of cercariae started on 15 days
after infecton. Radiz auricularia coreana was experimentally identified as the first intermediate host
of E. hortense in Korea.

3. Cercarial shedding started on 15~20 days after infection by snail, continued for about 10 days
(8.8 days in average). Infected snails were dead within 32 days after the miracidial infection. About
1, 335 cercariae(328~1,994) per snail were shed in its life, and 119 cercariae in average per snail per
day were shed. The cercariae were motile for more than 24 hours, and then squirming at the bottom
until death. The body and tail sizes of cercariae were 356%186um and 510X 68um in average,
respectively.

The rediae parasitized in the snail hosts were found mainly around the pericardial regions, and
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their size was 1, 575X 258pm in average. The numbers of developing cercariae in a mature redia were
14 in average (7~20 in range). The numbers of rediae in a snail were 102 in average on 15 days
after miracidial infection and 221 in average on 28 days.

4, Three uninfected Misgurnus anguillicaudatus, less than 6, 5cm long were used in for the cercarial
infection. They were all exposed with 755 cercariae, and examined at 5-day intervals starting from
10 days after infection. All the fishes were infected with metacercariae of E. hortense and a total of
275 was found infected(36.49%). The metacercariae were fed to rats and the adult worms were
obtained on 15 days after infection.

5. The infected rats began to deposit the eggs on 11 days after infection. The number of eggs
deposited per day per worm (EPD/worm) was 400~500 on 3 weeks after infection and was increased
to 1, 000~1,500 on 4 to 17 weeks, then decreased to 800 on 21 weeks after infection.

6. A total of 745 stool specimens collected from 576 male and 169 female residents of 8 different
villages along South Hangang basin was examined. Out of 745 specimens, the eggs of Echinostoma
sp. were found in 2 cases(0.3%). Of 34 house rats one showed egg-positive (2.9%).

7. Total 971 Radix auricularia coreana collected from 7 sampling stations were examined for
shedding of cercariae. Three snails (0.3%) shed the cercariae of E. hortemse. A total of 119 out of
542 freshwater fishes(22.0%) had the metacercariae of E. hortense. The fishes parasitized with
the metacercariae were 4 out of 14 examined species. The infection rates of 4 species were 34.1%
(106 out of 311) in Misgurnus anguillicaudatus, 30.4% (7 out of 23) in Misgurnus mizolepis, 4. 3%
(2 out of 46) in Moroco ozycephalus and 22.29% (4 out of 18) in Odontobutis obscura interrupta.

In summarizing the above results, the first intermediate host of E. hortense was found as Radiz
auricularia coreana in Korea. Also, it took about 46 days for the shortest completion of a life cycle
of E, hortense in summer; that is, 10 days for miracidial development in eggs, 15 days for cercarial
development in the snail, about 10 days for metacercarial development in the second intermediate
hosts, and 11 days for the maturation as the adults in the definitive hosts.

The natural infection rates of E. hortense in the intermediate hosts were relatively high but those
in the definitive hosts were low in the middle areas of South Hangang basin.

EXPLANTION FOR FIGURES IN PLATES

Fig. 1. Adult of E. hortense from the experimentally infected rat, 3 weeks old (OS, oral sucker; CS,
cirrus sac; U, uterus; O, ovary; VT, vitellaria), stained by carmine(scale: 1mm) Figs. 2,3. Matured
eggs, operculated, yellowish brown with wrinkled thickening of shell at non-operculated end, and
showing the miracidium in egg shell (scale: 100um). Fig. 4. Radiz auricularia coreana, the snail of
the first intermediate host of E. hortense. Fig. 5. Miracidium. Hatching start on 10th day of cultivation
(scale: 50um). Fig. 6, Snail eggs laid on the stem of water plant in the aquaria. Fig. 7. Veliger
stage of the snail, grew 10 days (scale: 2mm). Fig. 8. Matured Radiz snails, reared about 50 days in
laboratory (length: 5~7mm)., Fig. 9. Redia, average 1,575um long and contain many cercariae and
germ balls (scale: 400um)., Fig. 10. An equipment for shedding cercariae from the snail in a day.
Fig. 11. Motile cercaria under a cover slip, showing lustrous excretory granules. (scale: 300um).
Figs. 12,13. Metacercarial cysts subspherical or oval, average 157 % 130um, collar spines and excretory
granules conspicuous. Metacercariae occurred in -the intestinal muscle (Fig. 12) and gills (Fig. 13)
of loach under experimental condition (scale: 2004m).
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PLATE II
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