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e Baol B T
XIV. u]| 78] o FRuE, 8 0 U gk (Echinostoma cinetorchis)
BB PRI 2 S F Al A S REBT

AEXB BHAS FEABHE 2 RLWEHER
RAS - TSR - BE— - SR - FHE

#

E

B8 AL 0B 8 (Echinostoma cinetorchis) 2 Ando
et Ozaki(1923)0] 93] A2 %= Bo®mAF Family
Echinostomatidae) jEik#o] 3ty HA, $8dek %
FEA e pAagtel o) WS EHEHS B (head
crown) F9 ol 37~38/@<9] IH#E (collar spine)& 7}A
= Qo BEES #IY Bt FAEAY LB
ol Bt Holvh Mol RNl FE HARAA B
%27t AP v dos H-hMELEE BKE BHE
Lymnea sp. =% Segmentina sp. %o°|, #H_plimEE
2 O KHBAE, AT, &3], mFe ol &HA 3
t}(Takahashi, 1927; Komiya, 1965; Yamashita,
1964). ©] WS AMRRES dorZE BN HE
Phol 9l=ul HAROMAME #Hzx F4f(Takahashi es
al., 1930a)71 & A ol F 3fFI7F sEMHEHE M ) (Ta-
kahashi et al., 1930b; Kawahara et Yamamoto, 1933;
Hyodo et Matsuyama, 1958), %= vetel % 14171
e #HaER vl QLvh(Seo et al., 1980).

Selvtabel o] MEghol TEFEITHE A 19644l B
AKkipE Ay A= ez e 2 (Seo e al.,
1964, = F W&o A vz de= Wt
3 9 go] w3 A o (Seo et al., 19813, MY H
Res f)E" vk (S, 1981). 2@ v oy
ol Ao AfFh et bHEE T HAA T A PR
7b 99 HESHS BRRREE oz AetA &
e FES 3¢ A3 ddd. v ABMEFE
Fi7b A7 E AT AdelA wAH F A
B, u¥e 5& HAEIG o vl gEs
BARE(E. hortense)®) gEEGaRtol HHA vk Aok
(Seo et al., 1980).

#wxZo  2gvel 0% E5E (echinostomiasis) ol
g 7l 22 HEY B oz wFe (Misgurnus ang-
villicaudatus)9] WEsh# BRERR T EEDF BE
BHEOESS] WEYHRS Ager WAz F3H
CHEBRRGS 5ol KRBT Ao RESHALH  olgw

el Aol M R 2 BRERES SR v
2 AsE #istast g

e " A%

19834 8 H-6l 10A 7= 2fE Bl 2 B/ &8
Tl A wi2e] d6vle] & TSl WEEIS RERR
€ #FAESIAT  elFEE Aol 8.5~19.0cm(Fiy
11. 2em), F-Al 2.0~40.0g(FFH5 9.9g)ol Aot ] &
EOHR, Bim, KK, AE 2 RIEEEEe R vl
MAEshs GEER, AN 2 Fe A ol kel 2x
AT S $iol 175 37°Col A kA +
AAE e e Nk L S BTEAoR g
Eol MR Tl A RS HEE BESAS.
LR FTol A S5l U3 end group spineol A i
ZF 564 Harsel BEMSEAMORSBS BELSH O
Z A7s = 7 (Komiya, 1965)%H% ZREstel FERL
Guoll AEBS

SR HEHABST 20~27MEY ZolA 8rlelel 33
(B 200~250g)°l zZt7t WARHPA D F 6~28% 0
1~2va)d = st NGE AN o5 S8E Bk
shoich g#EEel MBS MEshy = BRI 9E &
BRERRS A7 93k [Eikd HBE 10%
formalino. 2 #Av]Fat2 Tl A [EEstz, ofA E7ul
g RAEES AA Fatel HAR kS Mgl
a2 FHsE o

¥ =%

1. olF2iel HEHR BERR

% 46vte) 9] u) el F 5vhE] (10.9%)7F MR
OE g (E. cinetorchis)®] Hi¥shihol EH= o ol
(Table 1). #HTELHHBL =5 1727 #Hislo] B
o E A 34 AMEe] RERESE Rod. Mgz s
BEEE v ¥ el R SlERT ta Egod
RYEES £BE 777 238 o & ez v
Ebsi et
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Table 1. Infection status of the loach, Misgurnus
anguillicaudatus with the metacercariae of
E. cinetorchis

Table 2. Recovery rate of E. cinetorchis from albino
rats after experimental infection

Days after

—_— y N(f). ra(tis *Total No. No. W(()irms>
infection infecte MC given recovered(%
Locality No. of loaches Total No. Mean (range) £ 7
exam- infected *MC No./infected 6 1 27 11(40.7)
ined (%)

- = 10 2 40 9(22.5)
Kimhae 40 _2_(»5-(? 143 71. 5(3'\414*0) 21 9 40 7(17.5)
Total 46 5(10.9) 172 34.4(1~140) 28 1 20 3(15.0

*Metacercariae -

BEMmE ZF vlel o) Kightel wge kige %
A9gon (Fig. 1 9 2), B& @fflAde A 2¢A
=HA sk
2. WEHES e

BESHBE BEY == a9 JHEC Yo 2
71 & At 134. 3% 109. 7pm(113. 1~159. 6 X 86. 5~126. 4
pmyel gl (Fig. 3). A9 & ar19) sy 9
Befitel Felol AU A kPl Hem WA
ol Y'FE ol $ulA PRHPES MRtz Ak 5
T4 collar spine® F¥3 WH A ool A

d RBEBERIE stebsls] e glovt 569 end

group spineo] Z=f5o wl A= o] gli= Aol FHelxdct.

3. BESEIKE

WEGHB 20~271EY & A7 EHAZ 93] 8uhelol
A S 6~28H0l EE BME & 4lehe = 2469
o BESOUES 2elcH(Table 2). AWMl we
BEELEL 6HH 40.7%01 % o 10H 2 16HA =
Zbzb 22.5 9 27.5%%, 21H 9 28Hol& 17.5% =
16.0%2 W/bsol il 9 mikdo] Mol i
B4 dolAE AL ¢ & Aok

4 Bl WK Y RERHE

QA [Eks s W 7 /@) 27]%E Table 3

oA 2 uhel owl KM HME BES oo

Total 8 167 41(24.6)

*Metacercariae

2eh.

5 (head crown)e| = &tct. HEHE 99 B (collar
spine) & A4 5@4 2 end groupg T Fste] ZF 37
~38EE A o Aot nRES BEel = FHrstk MHIE
o A/ dAE 2 AREE BRE RTAdAH =
oE F BRBEE SAHAA BF R B9 BER
2o M R F 1/6~1/10AHY EFHE LA 94
st [E#e] & Fiael o

AR 27 7] ebd ¥l Mehlisiie e # &
Hffiel 3k b2 FTA FESL FELESE e Mehlis
el A A FE & FEE mEREIA BRisez o
A= ERE 3%, EETH sy 2 HI
£ Az ok FE BHRifd s [l g o
AAg b g9y o fFESc KRS AR
JFiell EA 5= R Mehlisigz = & Sistilol,
2 HId A e Ble A4 BERE A A5 o
3ok BHE A =& 20 AR HE AT 9dgle
1A gle faigrh wokth(Table 4). = $AE 2@
7tA ##gol A = 1f8+ Mehlisfg #0l dol gl ot
v R MEE B figFes BES Zo iy

Table 3. Measurement of E. cinetorchis recovered from the experimentally infected albino rats

Days Length(mean) X width (mean) in gm
after g)z}:ifr)rf ) n .
infec- . ead oral pha- eso- ventral  cirrus Mehlis’ .
tion measured  body collar  sucker rynx  phagus sucker pouch  °Vary gland testis
6 7 1,250 113%x203 89x104 103x83 136 201x208 64x42 29x56 36 X 81 —
X 423
10 3 6,700 175X372 173%x206 197x517 317 519x548 388x87 248x364 319%x468 (*459
X1, 460 x 459)
16 7 8,200 275x441 229x242 211x242 444 666x628 376x176 308x561 359%X640 (**388
X2, 000 X 448)
21 3 8,800 259x399 184x211 222x200 505 667x643 328Xx166 326 <501 410x732 297 x 457
x 2,100
28 3 9,600 251x401 200x208 191x160 528 678x676 344X75 264Xx468 465X771 —
X2, 000

* From one worm

**From three worms



Table 4. Number and location of testes according to
infection age of E. cinetorchis in rats

No No. worms No.
Infection . with testes worms
WOIms  — 2 :

age enam *one two w1thopt

e testis testes  festis
6 7 0 0 7
10 3 1 0 2
16 7 2 **1 4
21 3 3 0 0
28 3 0 0 3
Total 23 6 1 16

*Posterior to Mehlis’ gland
**Moved to the postero-lateral portion of ventral
sucker

Arh(Fig. 6). i MEHE 717 @A s 2o
IEHE (Mehlisfg #%4) <o AR BHEESY
FHlol v EH, KA BEEMAA AA= ] Bl
Loz nse ok

RRABEIH SEBEERAE Bk e 2k

i 682 s»HEdE Fig. 4: #8e] F¥H =2Je
1.55X0. 42mme] QL = gryhg A1 #Hol vl Faid
BTl Felsizl oo FABE 37~38EE =F A F 4
ok O 9 Mehlisfgo] olv] BEFHJUZ FEO W
el et @I st RkRE dEr A
AQz PPEAE (vitelline duct)e] ZAHoA KFeoz
Mehlislit7}=] A=l dgich. £AHE A HAHA
Stk 2 BEREL on] BWHSH Add

i 1082 B (Fig. 5): BH 684 @8 ¥
3 dA s KB WEE 29t S 277 FH6.70
x1.46mmz < M7 WRIE 2 ARl v A%
A =9k AiERTY BEL NS dA3Ux F
wiel = #adiel 5 Atk #&H 3¢t F 1wte
o A = Mehlisig #%5 1@ S3e] Baks ol

M 1682 BM(Fig. 6): =717} F# 8.20%2.00
mmz KESQ T JEEHRE P EMEBT ¥ o
< BESYE 53 FEAE 0EA4LY o ¥
gioz A9z lgeh BAE 7oe] AEET 20t
4] Mehlisig %590 17 =9z e 1utg e
ERAE fIs el BEE 24 1ES o MRz dgle
o BES AL Yuix ghet AV FolEe
A%

Mg 218 X 28R M(Fig. 7 % 8): @M 4
ol 7} Frr} ©] Bo] EKksle] 8.80~9.60x2.00~2. 10
mme Zr 2 =k vt EREe) wEE AHA
oz EEiHoE ol Fete] FiF F 1/8x A AR
DR, (2% T BHo A9 FA et Mehlis
e wa o A= FEA S e 23d R’
AHgdos BAL 2104 #HE 3t BF 1EY
olgi ot 28HA #84 3etelol A e AN AAHA &
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Fig. 9. Growth curves of body length and width
according to age of worms
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Fig. 10. Growth curves of non-genital organs accor-
ding to age of worms
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Fig. 11. Growth curves of genital organs according
to age of worms

8H Hwl ERERTIE Kol JEAERTTRS 4 wE
2 AAGGE AL @ 2 gad Fig 10 2 1D).

£ =

o] I A FelvtebiE vl Hrel sl BES A0S
(E. cinetorchis)® #H_FiMEE 9L 3z dd=
Hol Loz dFHgch webd $viatel & of
B ghel <8k ABRY:(Seo et al., 1980), H # &Y (Seo
et al., 1964 & 198D), 7N CRIRHEGHS, 1981) 2 x|
el ggee] whelxl Aleolvh. Bl o] MY AR
T ot A= v oldd] AR 9 B
B & ¢ Jde o E ghAEEE £ BE $—
PHEEEE 9alol &2 % FESH 4 HEHS B
#E BRIk T Aoz YA

nl el o] whEELha YUKl dAA e HE

oA 18.5%9 HitkFEs Ty REE 1~402@8F S
g #H&7E 9 oH(Saito et Tani, 1982). webs o] %
o AstelE A W PRz A= 2
2l gL FIA R A s HEHd =t
OF7ke] Aol & Holm 9l of AL wF
2le) HRiEEEe]  RUd Fh#fzol gl et Okahashi
(1966)<= ob7tw] o} EASMAN A = & R HELHRS
Hetgvhar st oh. odd mlred e BEE
MR B olddlE T EW W0 E& (Echinostoma

hortense) 5 5%&°] PROIRHAE HESHHo S G
&} (Tani, 1976; Komiya, 1965; Saito e Tani, 1982),
1 B_Eﬁliﬁlﬂ&ﬁ«] WEha T o] o

olr

B wESHsTE 2x 44 B FAEsvle NS
¥ Zhsivh, webAl o] Hifiel M= B E#E
Rigs €& og o Eael B HEs

3 BRAR BBEERE 3 REBEs 3
e %37M %“l A= ﬁﬁﬁ*"— qA Al WA
10F B %3 @b sl
=l ol AL &k Wia?ioﬂﬂ& —‘5701%‘} AL ohjetz A2
Hu o FHe RS Fel AEE ot B
ek oA 55;44‘1 7P NS Y B e S S T

o r

ez gex gl ¥ EEY #Egse AET
#H2E 5 4+ A= “37}'7‘] TUREERK) ol oF W]+
2 Al Ae WSS Bl ZAEE e ul BB
AW RS A Bigool Al o} o) fBEEEEC] Al nl M= 5,
TEH Ao HE B TPMEEERIA FE
wWE oz 89 o+ (Saito et Tani, 1982). 53 o
T gl wiEdl A BHol ©lg = &I 2
BE A7 o E olg]l ez mFo & o 4
g AL F3A gxw vred A EHES = Mol
7

ol

%

@ HEE obd Ao® FEAD o Field L mH
# 28Hel 4 e BARA Lo ert BMTERY B
Pio] Hi 21H )% MAHME 2¢ w3 Sl U4

BN A R e RESA xS 9nddz ¢
+ A BEZS @] golA e Bix Sepdz
*i"éff}7l = o® AT EPEHoE e AT HH
ol® olZle] EEY IEFEEME =Ll otz & F
£ g Aolvh weld LBy Zulod M o] iR
HEEE W fET R oe 2249 Beerl 2E
steha A 7= o
o] Wl A BEB AN KHES R B
o] BEstA ‘I’%‘é’tﬂ% Blgol FHEREN ot o1y
Ao Aol & T, S 6P B E BA
o] A3 ‘/H'%‘*X koket 108 FHEES 1vlalolA
fEe] o]l ARz, 1600 =+ 289 2Hhe
743 Zle]l ot olml= oln 1A} BETAFLE 015
3k Folgioh. LY 28] = 3utale] @il A =
sgLel {EeE vk whelAd SiLe] Al 2Es o EE
BRE A #44 gor 4 ET 4AA glelAls
A 2 485 SEeA gk velrld i S50l Hk
He FAAL BHEE AP o H e, RALEK
= BT fRiol o BA ERE Y = AEEE A%
T AeAE & 5 oavh. Bl v ARe B
7hA B E BEEYEH BTE dolEd IRY 5
LA 8] of Hof R AT Pt 4 estdtz il o
oldl Aoz ¥ = EEREEHE AL o @S
3ov] B S A BAE Fote] EEET W
224 H gL ARE 4SS5 908 Aer A=
BESIB O K] Soldt JREER kol v IR

k" o



By Blel el = A HEd b gl ohak ARF
4 ol A (Takahashl et al., 1930a;Seo et al., 1980) i)
i, HESS do g gol WMEH v Ak oA P
P % #338 (echinostomes) FEHBEo] —AAY ﬁi@f’?ﬁﬁ
o2 Qs e B WmES HES S
2 7AA AFE T B Al REE
doA WIEBERS o737 sEoz sz gl
o} (Yamashita, 1964), EEH HEE E3lo K,
BE—FS & HEMGE 5ol A AdL o T
2 oypslAlel & Aeog A=,

Sl viebE (R BEE 2 B £ vl TEd A B
i 523U 0 0 5% (Echinostoma  cinetorchis)® HEELh

& Algon Bilsa WAl ERAY 3 RAE
of ¢ MRS ®, o)l Wl RARKI

= gl 3ol Ao zZhhat aéﬁiﬁfi% kst

AxbE a8ty g g

1. w1%2 4672 % 5uhE] (10.9%) 1 A BEELhERo)
S Qo R v FelE REEL I 34 4(E]

Aot WSS e HWIEsE Aul 3RS Aok

2. EHEYE 3 AdA S 6~28F7A & SEEME
B2 24.6%0) 9l o Y HARe] Aol #et [
I E

3. JEY AT HBGT~38@)el Tz LA
o] ##alAY WhEE Ao 2ol E. cinetorchis
Ando et Ozaki, 19232 [ = 9l ch.

4, HEBY BHS BY 6AFEH 10H Aol FH%
dA gl e o] HAMHs $el HHEMTTS #EFol JEE
HEgs el vlel ez Ao

o) Ahe] fEp e 2 H 3 vatel A w st BERE
A ORAS BOoPMEBEE 9€8 st dgel 4F
A9z HHRWeE 42 R0 WA #ie B
wE Y] Y HEd el HEHERA A

¢ £ X K
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Studies on Intestinal Trematodes in Korea

XIV. Infection Status of Loaches with Metacercariae of Echinostoma
cinetorchis and Their Development in Albino Rats

Byong-Seol Seo, Yang-Hee Park, Jong-Yil Chai,
Sung-Jong Hong and Soon-Hyung Lee

Department of Parasitology and Institute of Endemic Diseases,
College of Medicine, Seoul National University, Seoul 110, Korea

The metacercariae of Echinostoma cinetorchis (Trematoda: Echinostomatidae) were found infected in
the loaches (Misgurnus anguillicaudatus) purchased from two local markets in Korea. Identification
of the metacercariae was done after obtaining adult worms from experimentally infected albino rats.
Brief course of worm development in rats was also observed up to 28th post-infection day.

The results are as follows:

1. The metacercariae of E. cinetorchis were detected from 5 (10.9%) out of 46 loaches examined
and the average metacercarial burden per infected loach was 34.4. They were always found from
the posterior abdominal wall.

2. The worm recovery rate from 8 rats was 24.69% in average. It was observed that the rate
decreased according to age of infection; from 40.7% after 6 days to 15.0% after 28 days.

3. The adult worms were morphologically characterized by the presence of head crown with dor-
sally uninterrupted collar spines, 37-38 in number, and the tendency of migration or disappearance of
testes. So that they were identified as Echinostoma cinetorchis Ando et Ozaki, 1923.

4, The development of worm was very rapid during 6-10 days after infection and became much
slower thereafter. During the rapid worm growth the development of genital organs was more promi-
nent than that of non-genital organs.

From the results it is concluded that the loach is involved in the life cycle of E. cinetorchis in
this country and may take a role for infection source to animals and man. It is also confirmed that
migration or loss of testes is the distinct specific character of this echinostomatid fluke.
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EXPLANATIONS FOR FIGURES

Fig. 1. Metacercariae (arrow) of E. cinetorchis in posterior abdominal wall of the loach, Misgurnus anguilli-
caudatus. % 40.

Fig. 2. Higher magnification of Fig. 1. x100.

Fig. 3. Isolated metacercaria of E. cinetorchis which shows well developed oral sucker (OS), ventral sucker
(VS), refractile excretory granules (Ex) and end group spines (8). x400.

Fig. 4. 6-day old juvenile worm of E. cinetorchis showing ovary (0), Mehlis’ gland (MG) and coiled uterus
(U) which does not contain eggs.

Fig. 10-day old adult worm. The rosette form uterus with numerous eggs and the vitelline follicles have

developed well.

.G‘\

Fig. 6. An adult worm recovered on 16th day after infection showing two testes (T), one of which moved to
the postero-lateral portion of ventral sucker.

Fig. 7. 2l-day old adult worm.

Fig. 8 28-day old worm. Note that the number of intra-uterine eggs markedly decreased and testes disappeared.

** Scale unit in Fig. 4-8 is millimeter.



