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Fibricola seoulensis= Seo et al. (1964)o] <& A
ol A AL Az hEolA AL A HifF
oz pxsYgx, A# BEBFA N A5AHA
A3t zALE 8 et W EA e BL FF ) e
Wakol AaAZtgdHe] e Aol gEAA =3t (Seo
et al., 1981). AF oz 745 F. seoulensise] #i#%
Wil ¥ 7 (albino rat), A # (mouse), 7| &9 &%
oAl AZ:o® A F 9lel, oleld FEFol AAA
ol A {RATFEE (reservoir host)7} slef Fabg A&
o24 ERgFo ZAddo Hx dg Aoz 474
t}(Hong, 1982; Hong et al., 1983). $a et A&
A Fel 9} 23 0] (frog and tadpole)?} F. seoulensis®]
A 2 Z7F4Fo s PeigikEHH (terrestrial snakes), 53
%% %o| (Natrix tigrina lateralis)7t & T2 i
Siakol gl =lol Qo olZlEel HMKSH ¥ (transport
host) @ &% 3 Aoz w3 ¢ok(Hong et al., 1982;
Cho et al., 1983).

F. seoulensisol 744 = 2z AA QoA 53
(epigastric pain), 42}, e, 3 A% 714 (eosinoph-
ilia) 59 94F4el A2 g0 (Seo et al., 1982),
ol A& Z 7} AupR2 A A-§ H (intestinal villus) &
745 9l ewl A tribocytic organe 2 /B b HSE R
of £4% Fu A% JFEE A3y 9 435
4 (digestive enzyme)-2 ¥u]38ly) = Fol /el A&
SERES ooz dgss FH4og Bl

*o ¥ L83E AeNGmYY HAAT
nz2 o Feld 29,

(Ohman, 1965; Seo et al., 1982).

Lumsden(1975) 2 ®&FS #Hx+ FRAB 22 4
o glon EEe FhHY WAMGRE X137 At
o] Abzh 8ol ks odelvbE HEolm, M(species)ol
w2} 9384 E 7] (cytoplasmic process), TRt 7HAl
(tegumental spine), RBF|.58(sensory papilla) 5
e o} B, T4 5 EA =5 eksivtz 2 %3kl
t}. Strigeoid Mg #4429 tribocytic organ® Zi o} }&
Dyola wbAsA e ZI Tz stout recurved
spineE ¢ 73 9ot Aol d#A gl vh(Erasmus,
1967, 1969 and 1970 a, b).
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g JlFola FPels abg AAdte MEMEAER
b 2E 9ol A Ea 9 FERN SAd A det
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M2 e 5ao] 91 Zloz welch vk F oseou-
lensise] A H3-4ut op e} JBREE, WA, HiEHEE
9 okEo FAle] dF FEIATE olF e &
Al AL AFss] A& LA Tz A AT
£ ¥ gosica e

wtebA B AT A e EEBRTFHEMES &
F. seoulensis A 229 B3y muwAFz& A
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F. seoulensis®) s|3¢f%5 97 93te] 19824 10
9 AUE YA FAA F4 FH Fol (Natrix tigrina
lateralis) &) 9 (stomach) et F2] 23 & 37°Cel A 54
7HE A FaskAZ. FelE WELHBT o -
Astel A Fup¥el A (primodium)E 2tz gleon
3 eAole AL Feh FHHASG. A A
22 10004 ARAAA = FAF 54 HE 3FA
olo] FAde FAA FAE FANYAG. FAd
23 AaAd52 34 A s pH 7.49) 2.5% glutar-
aldehydez xA & t}& 1% osmium tetrxoide & 23
248t Ethanol ¥434 ¢ A 450 =472
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A EdSEHdem FEA g
A H¥ tribocytic organ7tx] = st 2
J oz FEx 9l et tribocytic organ 3
tribocytic organ-g Hlapale m FEd 9ql
vl Hule] FEel wiwe Axncd o =z ZYd.
SA A AW e A gmerel KRSk (cobble-
stone-like cytoplasmic process) 2 & 919l =v) (Fig.
2) Mo g AE s widde AR A, 9493
7ol 7bA] (spine) 9ol Al &= HikJ (band form)o 2 &
719 5§l A FHE o Ao ol FAH Fukg g
stof pite] %3 w2 A gket
AW E ] HA el & 42 ke 714 (spade-shaped
spine:0. 66~1. 00> 0. 62~0.85um) 60~70 7] 7} o
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A (Fig. 3). =2 %u‘}gsa 7} Al (spine) &o] T
o FES ueh Ao A Llﬂ—: 2 A
ol gldleh. wilAd W Foki-Fol= A E (61~

1.85x0.77~0. 95¢m) ] ‘3—17.:]5]"1 2 o= (Fig. 4),

o) - 5.2 o] 3~44r#iEl 7} 4] (3 to 4 pointed spines)
Eolg ot "“71 = 240, BAE 54kE AsEE -
o HAS G (Fig. 5). o A4 &L uye g
& x) —"?‘-”Li—‘?’: HEE Aarisb AobA

(0.76~1.14 %
0.30~0.76pm) W% Wolxu] Fo] FAxxA o
7FA (Fig. 6)2] ] §-(proportion)o] F7bale] ] ul¥-o)
el o A FRER o)yl KT g3y
o} FhAFe] Eol FAHA 2 ATolgden, g
(lateral margin)e] = 7} A7} 14t}

Hajol £ o) 3~akiE A (3 0.60pm)F A=
o 22X YR EIS FEL vyt vy Q49 7
73 o7 2 'Lz_ﬁ]. lgir;]

YA vto] FgsA HHozZ §rlEm 2 A Ao
Gzt FER ol Al BEE A2 A ALY R
B 7.5 (ciliated knob-like papilla; Type [)(Fig. 7)
SRS el A BN gE mE gAY 53

Aol Fal & Az dgich widel = A& Frh, 5
e Be F9 l [ 8 RRBILIEZT AL ELEEERL.
2 oujd ety m, 53] ougsE, JEEME, tribocytic organ
2o BAQAE G ATE AUy Ao 21
Hol glgledl Fuo A nEKgFos 445 £ 1
7} Frhst g o

THoZ g71d Y4¥dAge] gHHgen] ARF

Zha A e ALY RS (non-ciliated round
swellings; Type 1 papillae) 24707} F&ute] 24
(lip of oral sucker)% vie} B F2] = o o= o
Q9o (Fig. 8), 2 7bhb9 tal sl 9 o] 4 A2

Zow Al 1Y EBELYT 248k e o
Ak FHubgEalel = el 2~35}{/J4 =44
A (2~3 pomted spine; 0.88~1.05x0.59~0.72pm) %
1 50~6071 A st=z 99t (Fig. 8 & 9).
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T AEYE F 0104 ot oy e AaAder FEA Y
ern Fde) e BRAAE wAsA e stout
recurved spine(0. 73~1 22x0.29~0. 49um) o] tri-
bocytic organiﬂ ol A sl 419 ag pite] A 7]
AEE Y EFsa °1°‘D}(Fig. 100, o] 7t E&
tribocytic Orgaﬂ*] JREBTHAA  Tde] REIpE
ol #AHd A= v ]‘ﬂ'ﬂ 2ol HFElstg oe, o
F8ofl @ Al 1Y REILUEC B 9o
2. BEe <’(§:$*B(Posterior Body)

SBRAERE FNEE 22 o) = 56;(val-
2 8 4’\"57}1? aA F&4 dden =
FEES A AA BdEHem ‘rvﬂ 3| "“’/} *
e Erbgror FRSE%E (finger-like cytoplasmic
process)Z 93 9o (Fig. 11), o] 4dA %575
= AwE AgEg Jr ax WEE 9o
Hpe] % 1/37h4] Ee] $£A A e 71 Zasie=
s kol 7FA(1.00x0.80pm)7t =#EF  F st
o eof (Fig. 12) = uky % (posterior portion of
anterior body)ol 4= AP wgloy 1/34Fu
AAE AL wAHA ok,

BB S Wik 2 §osl 2 dns #2a g
A M ALY (plate-like elevation without cilium;
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ley)o 2 ¢
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Type Il papilla)yr} &3] Fur Holl A A 9l
(Fig. 1D).

ol Aol WA NE 24 e wadly Diagram 1
3 2o



Diagram 1. Schematic drawing of tegumental differentiation of adult Fibricola seoulensis. (Left: dorsal

surface, Right: ventral surface)
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Fibricola seoulensis® R4y AR Uy HEEH
REpE, Heme £rrzree] ®igE @ e
ol Fx& HKEo AARA L WA A HY
o7 o2 EHEY ERAREY & FAolst Addd
(Erasmus, 1967; Threadgold, 1967; Fujino et al.,
1979; #%5, 1982; S, 1983). Fubieli: A7t
A9 gow FUEHEER Fole WHErsk AuFxct
o] ol Ful¥o] A Fatol YAHBE oo gF

wlE Wodout 7bA 7 ¢le o (Jansma, 1977) Diplo-
stomum phoxini®t D. spathaceum 7}A 7} 53 1.9 ¢
qree ox 9loj(Erasmus, 1970a; Russell-Smith
and Wells, 1982) diplostomatid &3 A}o]le] & = (spe-
cies)el v}e} 7}Al9) Ex7F o & A& o+ F At
F. seoulensis® ¥mis)l wiwdel] gl Fol A= 7t
A, 53 T =k e Ey
A S getm 9ol FAst ol Fd 93
o8 WE o ol AAH F= 4¥E
Aubizl AF stz 3 A 53
zAe] £A4% Fol AXE FEA Zeoz AF
(Erasmus, 1970a; Bennett, 1975b). #o] X3
£, 715Aq FrodA & &, Feol FAHA
FFAERY £F 24 & FHr|d B AL
2 A z=lch. F. oseoulensis?] tribocytic organ
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2ofe] st 2 FAs e gled ohE strigeoid F%9
tribocytic organk. o]la e JAE 3z 9o
(Erasmus 1967, 1970 a & b) ©] 7}A &= strigeoid &
9 ¥%d A2z & 4 e A Ao o FRE
%2] 7HA + tribocytic organo] -?-%'rlﬂ-ol‘»]- EHqhuby
ohool A FAYer 2AE 5579 AHdd 2
A AAZ o %(anchor)z} 7e 9L 3} triboeytic
organo] +% £%3ld SFA4N 2 £4E Tl
74} (bamboo-rake) 3] & A}&5 o] tribocytic organ<
716& BAAAE Aor Halr.

T« HFukat AubRedde] sV e A o™
FA7 s 71N Aol EAZE glo] B A EHA
7170l AP WUy Aoy B 4 9l

ARE 7%51 d e 7785 F seoulensis®] A
Ewd sz e wA ZzskAuk &3 &, '3’
tribocytic organ® & FAANATY 2 Aot
Z2E 75 E Z\‘l”‘_'rJ Auie] FH ] A8 3Z
A8 sFzx4399 AgE AAIAYL F3A94H
7t 3l+= tangoreceptor® A ¥ th, I A RE Zm
ol FA 7t ol T Wt A F AT el A
SFEzA £42 F7 938 tribocytic organg &3
o o dolvte HA S FEE 7R 3+ rheoreceptor
d¥x ¥ Aoz Mk o ARE A AAFFE
F& At AAA M go] HAsG o 4R
o HAEs ARe dubd Fz29 4 (axial fila-
ments)& 2t Qlom A Hals AAAFL dAH
Q= o] A »=El vk 9l oh(Erasmus, 1967; Morris
and Threadgold, 1967; Erasmus, 1970a; Russell-Smith
and Wells; 1982; Fujino ef al., 1979; Lyons, 1969;
Matricon-Gondran, 1971; %, 1982 ; &35, 1984).
Tk 5% ‘”94 ddelnt A& Axst gde FAH
FATE)E FTua A Alo)e A&7 ¢fHL 7}
A ste] FA 2 FFAHA - %i"é’?l—‘li"ﬂ Furel F3
& J53¥ pressure or tangoreceptor & o] #| %] t} (Bennett,
1975a). F. seoulensis®] 3-ulH-o &= U3 ATr|Eo]
Aoz §49 ZARFFH MY )ute] Exdbid Fub
H.= 42§ % (intestinal villi) yte 2 tobgle] 43}
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#& BAEE 34 Bl =284 otk wheja &
A Ee B8g A 4 3+ rheoreceptord] A2 = 7
Fech, zejv A LYol ALY FAFFAH AR
g #2 UA 4= AAFF AE ATz B R
4 75 E Bok & A9y s FAAARE A
& &8 o] Slejok & Foltt. Erasmus(1969) «

Apatemon gracilis minor Yamaguti, 1933 (Superfamily
Strigeoidea)2} tribocytic organ?] 2dddA A xnE
72 Qe ZAARFE FAIFPed B dT7dA=
F. seoulensis2] tribocytic organo] %A E &5 %
ob &ei(lip)¢ #AT F o

E 8

FEFolel A AL FAYHFEE A3 (mousedo] A
A A F ANl A FH & Fibricola seoulensis A %
o R HMEEEE FAAAANAE AL #A
34 et

1. BEwPEge A25¢ B HARER(cobblestone-
like cytoplasmic processes)®, gL HE £/182
oF FHISEE# (finger-like cytoplasmic processes) & §
3 At

2. Fi% Fiol = A X %714 (spade shape spine)7t
60~7070 Ao, BEFIPHAE ol 3~48A4H
A7 Exdtz Qged, 58wl AW FIFE

o dgste] At

3. FFu Tzt HEue =
7} Wl d=lo] 99t Tribocytic organ & w2
o2 23z 99loy stout recurved spineo ® F3
ol gl sEHPRY ¢ 1/371A Feol EAHA
%2 7HAZF whA H o ok

4. A 18 77245 (ciliated knob-like papilla)&= &
R4 0 “H Hat Kol Ao AedAder P23}
9o, B3 FFuk, BHFul, tribocytic organ F4 9}
AubRe] dde] "WAR sl Xﬂllf%‘ R 3L
(non-ciliated round swellings) = gl HEabo)
2l (lipyell ZH2h 24704 v o3 5] o] M?Sir/}'- ALY B
5308 (plate-like elevation) SREEFEA K 2 mel 2 A
Fxagrh o) 34 AARFE 2 T2 FEE
H.o} tangoreceptor &-& rheoreceptorz A 7hx] g o}

(o] AF% Adsted 4 ol EobFA A&
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=Abstract=

Studies on Intestinal Trematodes in Korea

X. Scanning Electron Microscopic Observation on the
Tegument of Fibricola seoulensis

Byong-Seol Seo, Soon-Hyung Lee, Jong-Yil Chai, Sung-Tae Hong

and Sung-Jong Hong

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

A scanning eletron microscopic study was performed to observe the tegumental surface of adult
Fibricola seoulensis. The adult worms were collected from the small intestine of mice 5 days to 3
weeks after experimental infection with the metacercariae. The metacercariae were obtained from
the viscera of the snakes, Natriz tigrina lateralis, by artificial digestion technique.

The results were as follows:

1. The tegument of anterior body was covered with cobblestone-like cytoplasmic processes and
that of posterior body showed finger-like processes. The posterior body had 4-5 large transverse
wrinklings which formed many discontinued shallow rugae.

2. The entire surface of anterior body was regularly arranged with the spines of which tips
diverged into 3 to 4 points. They were densely packed in anterior mid-median portion of dorsal
surface where appeared a few spines indented upto 5 points. Farther laterally and posteriorly from
this portion, the pointed spines were more sparse and became single tipped and extended to anterior
one-third of posterior body.

3. The posterior surface of oral sucker was armed with 50-60 spines having 2-3 tips and ventral
sucker also covered with such spines. On anteriormost dorsal surface arranged 60-70 spade-shaped
spines. The tribocytic organ was armed with many stout recurved pile-like spines arranged radially.

4, There were 3 types of sensory papillae. The ciliated knob-like (Type I) papillae were almost
bilaterally symmetrical in ventral and dorsal surfaces of anterior body, and abundant especially around
bases of oral and ventral suckers, tribocytic organ, and in lateral margins of anterior body. About
24 non-ciliated round swellings (Type II) were observed around each lip of oral and ventral suckers.
The plate-like elevated papilla without cilium (Type III) was found to distribute only in posterior
body. These 3 types of papillae seem to be tangoreceptive and/or rheoreceptive in function when
their morphology and distributions are considered.
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EXPLANATIONS FOR FIGURES

* Scale unit is micrometer (um).
Ventral view of Fibricola seoulensis, showing bisegmented body and ventrally curved lateral margin
of anterior body. Note tribocytic organ(TQ) posterior to ventral sucker (VS). x300.
Ventral surface between ventral sucker and lateral margin, showing cobblestone-like cytoplasmic
processes, spines(S) and knob-like (Type 1) papilla(P) with a cilium(C). x9,900.
Anteriormost dorsal surface armed with spade-shape spines. x 20, 600

. Anterior dorso-median surface of anterior body, showing densely packed spines and scattered papillae

(Type [ : arrow). x1,540
Higher magnification of Fig. 4. Note the spines diverged into 5 points. X 20, 600.

. Dorso-mid-lateral surface of anterior body, showing more sparse armature and increased proportion

of single tipped spines. x15, 300

. Knob-like type 1 papilla with a cilium (C) found on the dorso-lateral surface of anterior body.

X 30, 600

Oral sucker with round swellings (Type [ papillae: P) on the lip and spines on posterior surface.
Note type | papillae (P1) around oral sucker. x1,990.

Higher magnification of the boxed area in Fig. 8. Note 2~3 pointed spines. %9, 950.

Tribocytic organ armed with stout recurved pile-like spines extruded from pits. <20, 000

. Finger-like cytoplasmic processes and plate-like elevation (Type I papilla: P) on a small wrinkling

of posterior body. x15,400.

. Anterior one-third of posterior body showing sparse distribution of single tipped spines. x5, 100



