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M =

Metorchis orientalis'= Opisthorchiidaeffe] <3l
Waoz ZHFv AT w3 9 wdd A4S
o] &2 dEoA Tanabe(191D & HEo=
WE" F 25, A9 SdAxn dA=Y AE5g )
sl =+ (Morishita, 1929; Hsu and Chow, 1938; Yama-
guti, 1958). °] F3%o #EFE= A, o], &9
B jEe] BBV 9HA o F2ehlEE
2E dolite] Fok= £F9 AR nasd 9l
(Hasegawa, 1935; Hsu and Chow, 1938; Yamaguti,
1958).

Wi A Te2 WEHE, ITIHE BES,
BEES A7), £ D B T 22 A REEEY
gEks e Ao w g 2o (Noble and Noble,
1976), ol g AL FH 45T o= A5 dA&A ¢
Fol L AddlA 71459 44 L5 A AF
7t i A H el g K8, 2% B ZHFY B
F L OB A FE5F FAA FE RS, 29
o] 74 5-& (Opisthorchis felineus), Metorchis albidus
D M. conjunctus S+ A& W] PR 9

e
917 2t(Dawes, 1962; Kobayashi, 1917; 71 =, 1991;

Ciurea, 1917; Heinemann, 1937; Watson, 1981) M.
orientalist QT3 a gk wepa o] dFfd =
M. orientalis®] Yiots] fEEp gy 9 JAdga
o dete] detrw A58 Feldhd 5L BAEe
Z s

Mz 2 ey

SE57 oo A A (G LR Free) ol A & 3
3 &A%l (Pseudorasbora parva)s APAz vl
5 fdz vl 3o ATI{E¥ (pepsin-HCI solution)
0.7 AFARAG 453" NEEL AU mmx]mm
mesh)2 AE w& EREEKe Hold wlAx 0.86% &
He@As 2ol F3o o A5 FFde] gheolg
< 4 A dA e et A BB S Ee S
fdeh 3T A frEe A 3589 wHole] 408)
2ol Zt7h 100404 Rz ¥ 1.5(36 BRHD, 3,
5 7.9, 11, 148 2 21H< £A4% mEgsdc 2
T8 =3 5% AFAE (alcohol-formalin-acetic acid
solution) & & #A ¥ Za}tlel A EE 3G 2 Semichon’s
acetocarmine ¥4 R <= BK 59 AL A
A S HARA BE 2 atEE g
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1. 2258 Eik=E

A= 2% goteld IERA R o 1007
Ao WIS A7) 16+2] ] Hotelo] A #1475
whel o] &3] 71 Eics ol iy 32%4 HEEE e
ek BH BMAEE 29 ¥ 38, 7H 2 1486 7
7+ oete] g o] Welsl 2 124whE] (25%), 197w+
(39%) 2 154v8] (31%)9 %A 7 353 g F(Table
D.

Table 1. Recovery rate of M. orientalis from
the experimentally infected chicks

Days No. of No. of No. of worms recovered
after chicks metacer.
infection- infected given

Total Range Average

3 5 500 124 547 25
7 5 500 197 16~48 39
14 5 500 154 4~bd 3l

Total 15 1,500 475 4rHd 32
2. AR BER

7t & 36:Elel ZF¥H 0.359%0.113mm zZ7]e]g
A A £3,5 7, 9, 118 2 148 #7 F
¥ 0.518x0. 132 mm, 1.173%0. 305 mm, 1. 495X 0, 460
mm, 1.848x0.568 mm, 3,003x0,813mm 2 3.575x
1128 mm=z JAHAZ 349 F 2144 AT &4
£ I 3.425%0.833mm Fr|o]gen 7 75 e]
A &% = Table 229 Zc}, o] AEE =2 KRG

]
{m:
a
Body tougth
3
2
1 Hogy wideh ‘é
[ .
EMc 1.5 3 5 7 2 1 14 21

(duyty

Fig. 1. The growth curve of M. orientalis up
to 21 days after infection.

o 262 v, APHd sigmoidf ez eyt F,
79 F 9F7AE wlzd gabe] 4 g o 084
A 118 Atelel F&3 AAstgxz 118AA 148 A
ool A o] tha fifbdlied 2184 A5 FA
= 1489 2A2d 2988 =77 ZAga(Fig. .
7+ T 364 2kl g EAAAE R, WE, &
IR G B R B s e R B g i
A (Fig. 2), 3% SA-dAx P 9 #he RE
Zo] v APl o] Hel2 R HHAAM &
=g Fig 3) 5HR 2A-d4E wAdY 24
s} el mo] AAHYoh(Fig. 4). 29 F 74

Table 2, Measurements® of M. orientalis recovered from the experimentally infected chicks

Mean length X mean width(mm)

Da¥s after o v ; I T Sominal ™
infection Ta entra nterior Posterior emina
Body sucker Pharynx Esophagus sucker Ovary testis testis  receptacle
0. 359 0. 056 0.016 0. 055 _ _ _ _
L5 xo113  xoosz  x0016 07 0061
0.518 0. 064 0.020 0. 061 _ _ _
3 x0.182  x0.070  x0.021 %928 xqlos7
5 1.173 0.124 0. 036 0. 072 0. 098 0.034 0.076 0.109 _
*0. 305 x0, 130 ®0.03b . X0.109 x0.071 x0. 193 x0.184
7 1. 495 0. 169 0.042 0. 060 0.138 0. 066 0.154 0.213 .
x 0. 460 x0. 185 %0.043 ) x0.152 x0.121 % 0. 303 * 0. 306
9 1. 848 0.163 0. 050 0. 056 0.143 0.097 0.174 0. 236 =
% 0. 568 0. 189 % 0. 050 : %0.143 x0.160 x0.392 x0.375
11 3. 003 0.193 0. 068 0. 063 0. 200 0. 167 0. 337 0.429 0.224
x0.813 %0, 220 x0. 060 : x0.212  x0.277 x0.608 x0.604 0,106
14 3.575 0. 255 0. 065 0. 056 0. 227 0. 196 0.39%4 0. 540 0. 266
x1.128 X0, 289 % 0. 068 : x0.243 x0.318 x0.726 x0.727 x0.108
21 3.425 0.283 0. 066 0. 067 0. 267 0.143 0.297 0. 361 0. 258
X 0. 833 x0.291 -x0.074 ) x0.267 x0.210 x0.419 x0.426  x0.097

* 10 worms were measured respectively.
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Figs. 2~10. Mectorchis orientalis from the cxperi- Fig. 4. A 5-day old worm.
mentally infected chicks. Fig. 5. A 7-day old worm.

Fig. 2. A 1.5-day old worm. Fig. 6. A S-day old worm.

" Fig. 3. A 3-day old worm. Fig. 7. A 11-day old worm.
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FAE 999 das) A4 o] A4 FAAA
= A2 300k b 5ubE] (16. 7)o A DRMlRe] 2

A Qee 7ok (28.3%) % 9%kl (309N A A ol
FolgA Ge KM % BHE 29199 (Fi.

5). 7Y F 60Fd A= g2 20wt & 16ve]
(80%) 0 4 3ol FHabs s 167ke] (80%) ¢ 11w}
8 (55%)e1 4 Hifke] Eelgle AA G R FH ol I
A=Eeen 9ulel (45%)el A TEAN M) g

o(Fig. 6). zd & 11Hel i 2452 54
3 ERBREFS w2 79 R Az dd+
(Fig. 7).

3. el MRk

AT A& A2 Wge] 2 dolo #ike] A4
of g Wty A= vz F wEgE AR

#o] IAslg T = 5= Hekd FLe EEe #e
B olol o 24 wiH F /9% 9AA 24k
BEWeE FETFET g2 FaaA e g
MRS 24 FH % 1/384 EdiRd fgHege
o FHulwch 23 Agch HFREL 258 AR
Fold o 1~8Fel +TE- 17 Az B5ure] 5l
o fAetd. & 7 Fom He 9 FEL F
B daer S5 *O]oﬂ/‘i ol FolE F4H=
.E-_){Z_%"‘.%gn .EL.‘QH :z];.oi io]. k) a].;]. 7‘{75]4,]
L RS =gstdet G344 w5 < 1/6
Bolel Jda xole) T BT e me AHA &
Z(small follicle)?) el = Rzelgch IPss FA

Fig. 8. A 14-day old worm, showing oral sucker
(0%), seminal vesicle(5V), ventral sucker
(V3), vitellaria(V), uterus(U), ovary(0),
seminal receptacle(SR), testis(T) and cecum
©).

Figs. 9~10. Two 21-day old worms,

Fig. 11. Intrauterine eggs of M. orientalis.
* Bar unit is mm.

1% °F 1/3%9) Esbfgel 917 5kg 00 el e o) glut.
SERTES Faash WEAS) Al FolA 91759
o Ze Foy mope|os, M&% EEEREEr
Kl Al R 2ok M 2% B glen b
e o %ol A BAde T Ae 2l
sl '%’EH 7} FIHAT HATE B4 F9 =7
o 234 93980 Fi. 8, 0 & 10), EHE 258
~34_6(~’FLJ 31.9) X 15. 0~16. 3(F# 15.3) pym =7
oo FTA Atk I Fo] MW 23
IR Fk @S shed AR gglen W
s o) gige] = JEEs ol 93 ek (Fig. 11).

I &
o] HaEE Eote] wolal st M orientaliss] A =&

APA BEEE A4 Aol AFAA o Ha9
FaTal LA (Milvus lineatus lineatus), F¥ of#



(Podiceps ruficollis japonicus), A7) 9.7, @71,
B, M, meko] ol Ak, HE, Eift SolA a7
ol ik X5 el 919 o (Tanabe, 1021; Morishita,
1929; Yamaguti, 1933 & 1934; Hsu and Chow, 1938).
Hote GFol Yol 24 380 WF 32952 =
g e AL ohglodt 247 Egmes 473 ¢
ot FUE 4FeE AL THE 9 FHFRA
AZAE oJelAwd slo] 229 93¢ ¢ Aos
e o

TEF KE fgel E3to] delvhr] 74 g 7] 3k (pre-
patent period)& 74 %5 FFe] wie} chefain o
T A= 579 F54 g gz b
ol §F el 49 4% = (maturity) o 2HA4] 7} 2 b
et AEFY A, 2 A0 gy 23244 o Al
2 482 deA AT B9 g E 2y %
21Bel, ol AL 16He| 2zt Zaho] wzsE
Aoz Ruse] glon M conjunctus®] S, zoF
olel A ® 5 cotton ratel 4 S5 o wa H&atw
TR WM EE w2 cha a4l (Watson, 1981). o,
A7 e lel QAN M. taiwanensiss Rt % 1184,
M. orientalis= 744 % 1684 ==zt F o] PeH i =
Feow wwxel ¢lid (Hsu and Chow, 1938) o] «
A T F 1196) Zo] ¥ zs gl w}2}-4]
M. orientalis= A7 g.do]A B} Holalo] Al o] wh

9 5% ¢+ 9,

AF BEMREL I9d oz sigmoidfo g thep
wrba shEE] ol Y RO Fase) Pz
F2E 9 o (Watson, 1981; A F, 1984; Lee et
al., 1986) 1 Q7oA oA @ Gy Aol

A 598D L E. cinetorchiss} A3 el A A Ao
FE5E o) FAAE Fmt A4H 7 F4HE 73
Atz sk, ol pe rAL 427 2o 2
A BB TEE B ol dojdee AL o
3o M. orientaliso) 4% 749 % 9HOA 11H A}
ol A7t F%e Atz 29 F 1156 @ik
T A ZTI Mo n gAde 44y ol gt

M. orientalis7} o= #}A] A HHHoo 2 BETs X
= ERAE AA Fge Ao wo =t 47
A A% zFe A, zeol o] MBEE Aes
P 7ol Dol ¥ KRB0 zdd] =i ok A,
Mool A 2L B Bfhel M. conjunctuss) ol A 7+
@0l Fadx A (Meyer, 1947) S0z dAzd s
AT WEYE T Az o] F2e Lo gy
JERE = EEC)Z] = o 232 Fqle]l fo]x @
S, EESYe s YR8y agez;) AEEH 59
@7 A Ee] AFEFH FA A =98 sledel ¥
26 olw HFEe) W Aoz Ao o] 7o
g Aol EIRES] Aol, IR i TLE B
2] olH g Aoz fdmd,

M. orientalis?} 7+5%3 EAKEIAYL A$, o

T3 2Re 0944
gol Eow 2FEDY A%

RS

Esdez oA 7}—5
AL ANE A

o] ¥ F-&4 (heterophyid flukes)®] Zwe g =t J"G] 7]
Aok 28t o] F53Y 52 QT T2 o=l
FEYE AL 97A Sojd & B2 sle] 79 A gho)
AEstE ke g, =, M orientalis®] &%
(28.4~34.6x16.0~16. 3 pm)-= FFURFAIP(26~30 X 15
~17 pm)el] w)& 2 A 2R A Hd #o] Fpgw i
Aol Az IS wgo] wlobete] RS EiEe)
¢A Foz EESS FRHAo. BEREAES A
S(Lee et al., 1984)ole Metagonimus takahashii=)
Centrocestus armatusT A8 8txn= L4 =76 gle]
A Fol st vtz o) F Ffeel o) Hash) =
Ul M. takahashii®] %3 (28.5~35, 1% 17, 5~22. 3 pm)
< Fol Yol M 5E C. armatus®] % F(31~33x
15~20 pm) (Hong et al., 1988)-2- v Zo] wlm4
-ﬂ%“ﬂ AA St dA 7 BEHe] Qo] o] AEH

Foz wgrd o,

Metorchishf &3 Opisthorchiidaefs] Metorchi-
inaeEifte] &3bel F SEje] EFIKE 2 ﬁl—ﬂﬂ.ﬁi"]
Helo] et Parametorchishy &5 F3d k= sk},
%, Metorchislfy T3 % 530 ¥z 1] AL
ulgd sl o] gla W drde] T 2 Aold A YHoz 2
TA= e uwild Porametorchis 52 F 2@
o] ¢HE vty o= gl uidel F =@ 4
o] & A7tttz 3¢l oh(Yamaguti, 1958; Skrjabin et
al., 1964; Schell, 1970). td, Schell(1970)-& Met-
orchisBy F%8 WL 3¥ )5 Parametorchisily &
%2 ¢ A(lobed)o] etz 3} ot Y:J.nmgutl(IQ’?l)L
Parametorchislh F€9 30 44 w= u]qf ae]
Wole (entire) o] LH e }es mE g7 ouj~
738 s ¢etxz #1497 Kennedy(1983)E v
o 5o EEEE Parametorchisly 59 F& =3
A a4 Yamaguti(1971)e] we} w3ke] ¥He =2
2 el Aste] FEHE TG vk gl o] dF
NA M. orientalis$] 3%, 579 0.2 o] TR
o] ¥HE HAFE WS e =P Hw
3ol EE B FEol 3EAe. webd
Metorchislf &5 % 239 533}] IR B T
#e) LR ddrt 9 ge Ao ey
3%, Baer(1943)% ﬁH/&d_lJ —?-]ZI o] et Metorchis
B (Bl $12)3 Parametorchisig (thihed] 915) ez
TR Aol Qed M orientalise] 2%, <= =(199])
o FAAADU AL o] 2 AdFAAR FAF vl 9
ek v)dFo] B oA el

2 1 2
A * AR 298 (1991) WA ZEas 47

?Ml W FlASEE R 1), AEANA
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Growth and development of Metorchis orientalis in
chicks and its adult morphology

Woon-Mok Sohn, Jong-Yil Chai* and Soon-Hyung Lee*
Department of Parasitology, College of Medicine, Inje University,
Pusan 614-735, and Department of Parasitology and Institute of Endemic
Diseases*, Seoul National University College of Medicine, Seoul 110-799, Korea

In order to observe the infectivity, growth and development and adult morphology of Metorchis
orientalis, a total of 40 chicks were experimentally infected with 100 metacercariae respectively,
collected from Pseudorasbora parva. The worms of various developmental stages were recovered
from chicks at 1,5, 3, 5, 7, 9, 11, 14 and 21 days after infection, and they were prepared for
morphological observations and measurements. All of the worms were found in the gallbladders of
chicks, and their recovery rate was 32% in average. The growth of the body was rapid from 9 to
11 days after infection. The genital primordia appeared in 1.5 and 3-day old worms, and ovary
and testes were first observed in 5-day old worms. Thereafter, genital organs gradually matured
and completed up to 11 days after infection. The adult worm was leaf-like, and possessed a con-
voluted tubular seminal vesicle, an ovoid ovary, a sac-like seminal receptacle, 2 lobed-testes and
follicular vitellaria. Eggs were 31.9%15.3 um in average size, ellipsoid to elliptical in shape and
possessed abopercular thickenings. From the above results, it is concluded that M. orientalis grows
in sigmoid pattern in chicks, and their genital organs fully mature between days 9 and 11. It is
also confirmed that a chick is a new definitive host of M. orientalis.

(Korean J. Parasit., 30(4):237-243, December 1992]



