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1958), F25F, LAHF Tol WASNR, 718 4
A E %4 @ 94934 54 Fol 3dd] o5 Ak (Yama-
" shita, 1964). 8 t}ebe] A= 32 (Seo et al., 1964)
o| A 2 }F7 %% (Echinostoma cinetorchis)& Ando 9 <A (Seo et al., 1980)8] Adztde]l AL HodA
and Ozaki(1923)7]- A A (Rattus norvegicus)e] -ko] F R o] FEe HF A0 ETolAA FHY=m, =
A e wA 'ﬂ-w] 7] %% =T7%% 3 (family Echino- 3 pgsa 2 (Seo et al., 1981; = F, 1981), ¥
stomatidae) §%9 iz, 48, duh, ¢3 Yk 5@ 2 g4 AF(A 5, 1984b; & 35, 1989; Lee
FE A F2 223} (Yamashita, 1964; Rim, et al, 1988 & 1990), QA Za 2x(F T, 1986; ¢
1982). o ¥%& ¥3(head crown) Fwtel 2z 54, 1088) Fol Bure] el o] skt
4 ¢ end group spines E¥3te & 37~3808 FF dtd ez F2F9 B EAY Fo oz} )
(collar spine)& 74 =, =88 + e 4X7 44 554 2pg wo]w 2L Fo o)A g 2
A e A 5% 5322 ¥o(Ando and Ozaki, o weh Holsb Q& Ao] A LA glvh(Bennett,
1923; Chai and Lee, 1990). °1 F3<) =A% ATE  1975; Keie, 1977; Fujino ef al., 1979; o] %, 1982,
19604744 FE2 AdEAA APl AA AL 1984 & 1080; 4 =, 1984a; Lee ef al., 1985). wie}
(Takahashi ez al., 1930a & b; Kawahara and Yama- - A ozt ZEEe 8 26 odE dgAL 24 =
moto, 1933; Moriyama, 1952; Hyodo and Matsuyama, W 0 gadel 42 R4 B9 w4 Tz U
* o] o7E 10904 E Aeddz W dA4dy Ak vk FTEFE 5 (echinostomes)d] FfelE ®
¢ nzz o] Folm 79, o wldF27} Echinostoma revolutum® w353,



fr¥E 2 A% (Fried and Fujino, 1984; Smales and
Blankespoor, 1984), Isthmiophora melis®] A% (Sma-
les and Blankespoor, 1984), Echinostoma hortense
9 A&E(e] 5, 1986) L Echinochasmus Jjaponicusd]
4% (Lee et al., 1987) 5& W4oz 3t 79 uf
slet o2 RATFF e A= Bzst ggio.
Heta] o] AdTFdAE o ARBITEEY FFE o
A% 298 A2F oAtz FAAAYuHe=
#FAFo ) goz FTEEF (echinostomes) &F-
o 23 7124 ARE wHEmt g,
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1. &3 as
Lee et al. (1990) ] oJ&] 4 2A o2 k435 E. cine-
orchis$] AYAW ABA F mob) Fgs)ol (Hip-
peutis cantori) 2HH  I'F§5< Jel Sprague-
DawleyAl 83 4vlelo] 27 2044 gavage néedle
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2~3% A& & o4 0.1 M phosphate buffer (pH 7. 4)
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of 2327 58 Eiko-3B o 22374
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1. #4E g foiZ(3-day old worm)
2AE AL A%, $Hoe 4359 959,

T EEwkE A7 FAle Ad 2 A9 2/5 A
Aol AAetg o, 2 Abolo Wz At £ (groove)
1 #45e dglot(Fig, 1), F3(head crown) 4
7 % ek(kidney-shape)e] o=, 2w 3 743w o . ‘?‘
Futol A3 ga ddee F5(collar spine) &

T E39 o (Fig. 2). ¥5L €< 32 %‘5*330131_"_”1
24974 2deos &AM Fig 13 =E W &3¢
ARt (Figs. 2 & 14). F39
5719 end group spine®-2 Wi o= wd= e glgls
(Fig. 2), volA 27~280¢ §5EL F39 F9 7
Wl & Fg vl Fdglel Z]:UH:U%&-"‘L “H°31-«]°1 A
At (Fig. 14). FFx+e] F&lip) ol A=t g
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T-‘:"] EdA Exda glglch

EEwke] Fo 2 2 Fed = v Feo] ExaA gk
, ALY #AFFE FARGes gy
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At (Fig. ). B Fdoz o Aw 4
el L= A5 3Lﬂ"’r A EX
t}% Zlii FAE YA F, EBFdte At ¥t
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TEP o (Fig. 4), Fu9 AL
wEeyg = (Fig. 5),
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shape)ﬁ.i Fol
4% 2o (peg-shape). ez %o
Fioz 245 $2 Usst dobgdh ARdAE
ol % nFg FHoz %ﬁ“’é E7] 50 %7t §7]H 9
A=, 457 gz F9el= FHe] de ALY 3
-+ (pit-type sensory papxllae)7} ZEA EzEe
2 (Fig. 4, FhiAE 992 79 §77 d=
Bx gk moolgler (Figs. 5&6), ZaF5E 7
o A ggekoh
A vilel A9 1/3 A Ao 1 TEE 5L 5
FAubFel A B2 A AL =
A meFel ok (Fig, 7). %4 H ’5"7‘1' -‘"?-9401] 2
%351"%5'-’6 HFelglon, ¥ arE B
=7t ot o (Figs. 8 & 9). 74 aHm] 2/3 &
HJS’J EI o= HFe] xR #gkerd, FF49
AFA E7) o Fad o (Fig. 10).

2. &Y 1642 4=(16-day old worm)

A AAZ R moelgdzm FEue 285
o]l Wi g AR gloderd, HFiu RsldA 249
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o]z, H9 Arledle] FEFute]l Al o s
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Fig. 1. Ventral view of a 3-day old juvenile worm of E. cinetorchis (x370).

Fig. 2. Head crown of a 3-day old worm with its oral sucker(CS) and collar spines (arrow heads)
(% 1,010).

Fig. 3. The ventral sucker of a 3-day old worm showing type II sensory papillac on its lip (x1,020),

Fig. 4, Tegumeat of ventral surfacc anterior to the ventral sucker (3-day worm). Tongue or spade-
shape spines and type IIT sensory papillae (arrow hcad) arc seen (x4, 060).

Fig. 5. Tcgument of ventral surfacc posterior to the ventral sucker (3~day worm), showing peg-like
spines (x4, 060).

* Bar unit ; pm.



Fig.

Fig.

Fig.

6. Velvety tegument of ventro-posterior region of a 3-day worm (10, 200).

7. Tegument of dorsal surface anterior to the ventral sucker (3-day worm), showing tongue
or spade-shape spines (>4, 050).

8. Tegument of dorso-median region (3-day worm), showing peg-like spines distributed sparsely
(x4, 050).

9. Tegument of dorsal posterior one-third region (3-day worm), showing nearly no spines
(x4, 050). \

10. Tegument of dorsal posterior extremity (3-day worm), showing porous cytoplasmic processes
(x10,200).

11. Ventral view of a 16-day old adult specimen of E. cinetorchis (x20,4).

* Bar unit : gm.



Fig. 12. Head crown of a 16-day old worm, showing collar spines retracted from the tegumental
surface (x306).

Fig. 13. Head crown (3-day worm) with protruded collar spines, for comparison with Fig. 12 (x830).

Fig. 14. Dorsal view of the head crown (3-day worm), showing partially protruded collar spines
(arrow heads) (x2,030).

Fig. 15. Tegument of ventral surface anterior to the ventral sucker (16-day worm), showing scale-like
spines and type I sensory papillae (x2,040).

Fig. 16. Another portion, where the spines are retracted from the tegumental surface (x3,060).

Fig. 17. Tegument of ventro-lateral region betwoen the head erown and ventral sucker (16-day worm),

where 1~4 groups of type I papillac are scatteredly seem (x1,020).
* Bar unit : pm.



o Angon 53 % Fd A1Y BARFE
1, 2, 3 =¥ 444 T(group)E F4stz Uit
(Fig. 17).

A %) % (genital opening)& 234k A4 2 ol A4l
ARG, T FE FFde) A LANA TH
z kel 27 (peg-like cirrus)e] A= ol ok(Fig. 18).
AL %‘-%ﬁhﬂ}ﬂ AFdd A5 °1~:— oz 99 o4l

% 2FRe 93 9E EAE A 298 994
22 9o Qged, g —’r—%ol gqae an,

ALY 7FAF5ESo 2xstz Yot Fig 19.

2l ez 4% A5 23y AA a9
Az, 2 Fx AL FFFY ASo] vE H8 dA
s eh(Fig. 20). §4, FAFFE el vl 2

ST, FHE9 Aok edd Wy B2HF
Hae Bh FRE 20AE AT

o, old A=,

2 AAGFEY FrAEs AY 2L Aoz FAHY
o, A 99 A%, FEE AL ATl 3
o} Eude] e FEUEI RS Wk, § 2%

(velvety-shape)e] 9#HA F7E o] Feld A9+
(Fig. 21). 2§49 34 @8 Eae4E 559 4
3 B84 ¢z, F7 EF(cobblestone-shape)
994 EA=2 ofozd d¥ddezr Fd A+
(Fig. 22).

il £

F25v 2559 E29E FAd 4AFFS 194
o FAzAdeln, B84 23 (cuticle)d Aoz
AAd Aol glgioy F& ¢ FAAARAA T
Aoz ud Tz ol HeldhA =, ol Fe] Hof
= Azd 9% fPA el et Ao} d2 4HA
Al % 92 (Threadgold, 1963a, b &1967). F, &7
v} 2579 B9E 494 2 Ages A0
%54 AR AALerd, 5328 9¢ WL
A oAb B il AEAY, AGAE B &
2EEr] A% oW F4E weldhE
E o) § Sk 9% 3w e /;‘1°]‘:}'. ol
F4dAE Qo f3d o= 2o 4¥12 €
A% Wz g3, FAL §F 234 2RAF £ 3
5 2 5 (tegumental spines)S A= glow, #4
A5e 435 7tz F(sensory papillae) & 7Rz
Q= A Zo] We ¢#A glvh(Lumsden, 1575).

ey o AnFFTEFEFY 55 A 7= FEL 0
W oA g 39 2 729 169 | FAE A4
2 8t AL At o 5L A w2
A 7l 39 447 e £17] (primordium) 7t 29|
v, 56 AAF ] vty Aaalz, Fd 129
F %% AEFE 450 A2 3t} (Lee et al.,
1988). =ebA oyl dFE AAr)ge] vy At
A $953 4470 433 45 439 2
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westermani), ES
Q1278 5% (M. yokogawai)
o] =iz F£ (P. iloktsuenensis), Fibricola seoulensis,

5, = = (Parngommus

(Clonorchzs sinensis),

Leucochloridiomorpha constantiae S|l A= Farz
&AE, o) FA 7 A L5 @ T2 o
279 dP¥E AR L ¢ USH F4

AL ) A77]) A n¥s L3 Heoz 4
2. ct(Font and Wittrock, 1980; o] &, 198]1; o] =
1982, 1984 & 1989; 4] %, 1984a).

3 A5 5 AN 21439 (niche), A
Woeld oy, oA Fo wel dey @ Ry o2
g Aol @8A gloh. 5, Cryplocotyle lingua,

8w FE, F. seoulensiss) 7o) £739 § 7 Alo]
A e (erypt)el 7ol At
FEE 24z P FEFY AL, FEolde A5
8 2ol wekstetst 4&ol HalA T =5
AR & FEAYE A G (Kole, 1977; o] =,
1984; Lee et al., 1985). =zl SFA 5 o 93t
T4 A%, *‘*7‘“ Hhgeef “’rﬂ’r A5 HA Aol

(intervillous space) =&

AAA & F, FFEL E5F YJolA A &
¢35}l ‘j'l?'-i Z#rhE “ﬁ“%‘ﬂ"ﬂ" A4 Aty ¥
of m 5o ZA AR 3% 7 A E9) e 23 (bile duct)
of E.ia}%l-&l AFel Hw #5Fe) 2459w (Fujino et
al., 1979; o] %, 1982), uid] & 71-@ (Fasciola heba-
lic & §F ZANE ol Yok 7oA E 330 o
g Fx mefolAgt Wk _]’Q e Agel =4

759 Fo| 156~30 pits®E FAEzZ 2T Urx &7
e Ao g8ix glo}(Bennett, 1975). o] &4
9 A=, AdH3Ad 4 =e § moke g
(single spine)ol®l = 5] 247t 44 ¢35 g wat

2~3, 5~7, 13~17 A2 F3(grouped spines)o =
watek(e] 5, 1989).
o] dto]A FH jAdow 3y olmdw

FFTESL
TEs Af BF Ay Exate HFe 8 =
A Zoelm B ke AL £F Mokl v
8, AdFdAes 25 g 2okelglel. o7& Fried
and Fujino(1984)7} chorioallantoic membranes] A]
714 E. revolutum®] %% (4-day-old worm)el 4]
Aage 247 vstgd . F, E. revolutum $k3
o BEut Aol Exste AFLE Fel FHH gt
stz gtz gz, Pded PRse AEe SR E
= 47 Zok(peg-like)olalz g, AZd4 2
B vy 2ok W FE Isthmiophora melis, E. revol-
ﬁtum, E. hortense TollA #AAR LA A9 kg
(Fried and Fujino, 1984; Smales and Blankespoor,
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Fig. 19. Lip of thé ventral sucker (16~-day worm), showing the wrinkled tegument and many type III

sensory papillae (x1,530).

Fig. 20. Tegument of ventro-posterior region of 2 16-day worm. The tegument became smooth and
the spines are distributed very sparsely (x800).
Fig. 21. Tegument of dorso-anterior region (l16-day worm), showing velvety cytoplasmic processes

with few spines (x3,060).

Fig. 22. Tegument of dorso-posterior region (l6-day worm), showing porous and cobblestone-like

tegumental surface (x6,020).
* Bar unit | gm.

1984; o) 5, 1986).

dutd ez F559 5L ¢ ¢ SHEud &
A AR Eed FAE s A7 9 28
Aoz ddx gd. AU FFEFERY AFd=
7 Fe] Tbeld A wlERe] AA e FFAr2A9
Y5 o i Aeg A74AY 2g9AT) oL F
# 9 EZolate AAY EAAE AAn A %
F zAd zAEE de) A9 FA 9E Az u
ol O AZB/FTFESEF AFY AFe] Wz adA
At A gE AL A/ 248 Ao FHol

A A FrdAe] BoE ol f AFoE A
SFE 27 (family Echinostomatidae) &3¢ ale]
A T BEEIHE £ 4 g dld AEE 49
i glelA Fag d47 A &, F39 wd
o] FFuk Wl &) A FelA Lk o]ojA] ke wla}
subfamily Echinochasminaes} subfamily Echinosto-
matinae2 }-Ed (Yamaguti, 1958), ©] < el 4 =
g oAnGTTEHESL FFo FHUY w244
FolAA Gz dfeos wdEoe glo, uldo] Fo
A sl+ E. japonicus(subfamily Echinochasminae)$]



% (Lee et al., 1987)8} & W25 o 2}, a7
39 el YJAE E. revolutumo] o)A =
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o A1 AAFF ErEgz, IHIFE Ao
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e BEAAE ALY 2 A0Y 2557 B2
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Tegumental ultrastructure of juvenile and adult
Echinostoma cinetorchis

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

The tegumental ultrastructure of juvenile and adult Echinostoma cinetorchis(Trematoda: Echino-
stomatidae) was observed by scanning electron microscopy. Three-day (juvenile) and 16-day (adult)
worms were harvested from rats (Sprague-Dawley) experimentally fed the metacercariae from the
laboratory-infected fresh water snail, .Hippeutis cantori. The worms were fixed with 2.5% glutar-
aldehyde, processed routinely, and observed by an ISI Korea DS-130 scanning electron microscope.
The 3-day old juvenile worms were elongated and ventrally curved, with their ventral sucker near
the anterior two-fifths of the body. The head crown was bearing 37~-38 collar spines arranged in a
zigzag pattern. The lips of the oral and ventral suckers had § and 5 type I sensory papillae respec-
tively, and bewteen the spines, a few type I papillae were observed. Tongue or spade-shape spines
were distributed anteriorly to the ventral sucker, whereas peg-like spines were distributed posteriorly
and became sparse toward the posterior body. The spines of the dorsal surface were similar to those
of the ventral surface. The 16-day old adults were leaf-like, and their oral and ventral suckers
were located very closely. Aspinous head crown, oral and ventral suckers had type 1 and type T
sensory papillae, and numerous type 1 papillae were distributed on the tegument anterior to the
ventral sucker. Scale-like spines, with broad base and round tip, were distributed densely on the
tegument anterior to the ventral sucker but they became sparse posteriorly, At the dorsal surface,
spines were observed at times only at the anterior body. The results showed that.the tegument of
E. cinetorchis is similar to that of other echinostomes, but differs in the number and arrangement
of collar spines, shape and distribution of tegumenal spines, and type and distribution of sensory
papillae. : (Korean J. Parasit., 30(2):65-74, June 1992



