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S8 Felaly] fate] dzzel AYPEE [gGs awsteh i3 "l Aol Holg¢A
[gGE 2279453 RMEMA WS4 72 REESERES o &ote AAdAnH oz atsle
et 2 ASE deh

Bzt IgGE A 24 Fdel s FFdatel 2A7 FRHA gglet 2932
2508 9YA 550 B FEALE T4 Q9o EKES FERsA rds 2z N
sl o] glolch. EMINE Avl7F hFE WBRKES L@ ddlen 2dazAr
whbE o] Qloleh. WES BESERS B s ged A4y §rAE Z ksl gl
de A7 AANE & T4 njAlaste] A @ o5z T4s ] glgles, WA
A Ao whFzFo] AAHGm Fhe AALES £ Gl FAH Y 2EIESF T
99 AgEE 1gGE A 24 ¢de B9 Zede A FEAS w42 MREA FT
A7 B dxz mAFe] A ¢A4S vetdgleh. zelz MRS SRERS 5 B
B BE AEAE FedAt 22 UEE R gu4del 4T Aoz AAANSY A
o AAgt WA ge] FzEeE AL o FHAAI BAH] FUgo] W4T Aoz G gl
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g

TR HdfEe Fd" ST BRI
Azdas AL AFSS 2EF SoA ol B2

A F Bt 99 b (Yokogawa et al., 1962; Yogore
et al., 1965; Sawada et al., 1964; Sun and Gibson,
1969).

R 501988)7 % 5(1990)8 #ERSEREL o
f8te] REEY 2 PP L 2ag v A K F
(1988) 2 7529 A% 7" 559 RBggpigs &
Sate] FP4E el A4 9= B e

B3} FELE 2dn A9 44 Fho FE o
2@ sgeh webd pEde 79898 A 2
3ol W4T WL WEEH DEEY 2T EL
2529 AN BHE oo WA 54 F
Aol $Fo F4AY F7 DA A Lol QA ol

S3ot REbie: A Fe Aoz Raaigeh
A SA9DL AEF FHdE 2A P A F
Fol ZdE A AY GG FAE A A
B AEE BAFEAYg oAz Az zelx
Ful g Sell A A3 HEKMES) vreldohz oo
A E59 AL FAdM B2 Bus e B4 FE
9o 2AALE Y3t} F 5L 559 HdALAR
o HEsle] FHiRIH L TR AoE Eusgdd.
AR A2 o]t o] F
Ful B4 Fo QA EREo] 59 BERE A
Bz AR Aol d P okvek FAY HUREMEE
fr A Aoldt Aoz olv] ®yHYrt(Cho et al,
1976; Sujiyama et al., 1987; Joo et al., 1989).
Ohnishi(1987) &= @ 7} 2} 3 (Metagonimus yoko-
gawai)d] AGfFel 2= AdFe gAAAA B
Aol FrkoF Vel g mololiRge] o vl w5
Aol A BFERIE) sl Aoz 23d v 3

AEE AFEL

15
—L
=
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Lzt smshkés AF 94 A FEA 2E
3 SaE AR golsne Be prs Fad
TR EERE R

2 o] ol ©l & Bk AL
oA g Agolgel 9% Ao Artde

N

ELISA o2 gumslobugsh 3F
2 @At Wake #ad ub glet(F, 1985), A
Adu] g o] £ gurteRgh = ALY vl A TFE
A BN B4 EARY 2 dTrze Y

2 AP dE 2wt EE HESME 2H 2%l
of AN F APzFel AN Lol IgGURE
P S =2 P BEKEAA BERSHNTE #

o
R R
(=]

#53 AR F oz FAE FA 2 JAER
P g wreAEs Y FxE 2wt

270 548 FFAAY 4E F4%e] v QE
o 24 A BUAE ehiE E20 2AAE

o] @H glorma 2 zANEEo] idE 5

FAE @ WIS U4 £AE
yEE TR sk
REaME 2 A
1. EEHH
wAES FA% A7 Astel AF F Lkes) A

L. (Plecoglossus altivelis) 2 —‘,’—H
45 F ”‘*01 = %7.13}04 ’J ’i’% 1*1 -3‘117—7}9% 5«]
AEe A9

IgG(REYE) S 47 Add 2o28H 88 &
ol ol gk HESHHS AF o lkgo Agsoke] 3vt
ge] AFAAA T Z 4F Fo| AgmeFel 2R MF
o pastd o gzt okeld IgGe g mrtshk
ol 7+ A e Foko]l 3l Ry
shod et

2. EBHZ%

enIetld BERER

A kol 2 iE QL& suwitAFEEF AEFE 1%
paraformaldehydest 1% glutaraldehyde =4 (pH
7.4)e] 24 7 RiFEESH 0.12M phosphate buffer (pH
7.0 A prigstd o diEER FAEL 2% osmium
tetroxide A o] 147 3087+ #EEsI alcohol

Z= %o Lowicryl HM 20 mixtures] # €] 3}3 60°C
ovenol A 24X 7 zul st et EohE 23 & Reichert-
Jung ultramicrotomeo 2 ))& whEeo] WIERIES]
HEpR o2 A-gstdd et

REmY

Qe AHAAIN T 4F Fo] Aol
A Be)d A3 amstebiEd A=A g2 A9
s.9Fo] #14& 7z 235 ammonium sulfate® # |
3}a2 Sorvall ultracentrifuge A 841 rotor 15,000 rpm
o2 3087 QAEI AAAZ F 0.02M%

0.005M tris buffer(pH 7. )2 $A3te] IgGE 44
o o] % IgGE At Sol A 13 BEHEE Ao}
o o}, HAeEByEEs A4 12amel #4kT (colloidal
gold)-&-alo] 0.05% protein A & & Alstote] 24
A pelate] A FHWH KIAE A #HAH (protein
A gold complex) & 23 ZFpiie A-&39 .

Riek &

Roth(1982 a & b)2} WE(1988) =2l 3 4& (1990)
9 we wub gride] A8 w7t YF
2 £3} sodium metaperiodates] 3 ©+& 0.02M
tris buffer(pH 8.2)2 #tikslel AP EES IgGE
tris buffers} 1:5000.2 3 A3le] 77 wb-g A2 et
AP 55 [gGe W A7 gridek =4 A protein
A gold complex&9 o] uH-&A7 & 0.02M tris buffer
(pH 8.2)9} %42 #eHfsts uranyl acetates} lead
citratez o] F A AAPw Ao FASY
A2 24 0.1m’F FHEHTY BE AL F
Ao zAMEe] MG KLKTO WE RENHES
u] s2.549) v,

i

R B K &

A ngole Igs BHESHI
9] 22 Ao ez Agdzo] IgG
Al 3%}1%]“}“ A IEV] %
=3 £ F44
@ %zgz@ﬁ_(tegumental ridge) & '%“éff]'—l— LER
2 FASE 9¥A 2= 27U stz ZE 2H
(cristae) 7} wrerE x] 942 v & £ 2 o} (mitochondria)
oF Mk E2 Bk HvAdEsS AALES #2
ax g AAYESL £ EEEE TS Asie
e el 7] A 2k (basement membrane)e] A 3
v A Fste] molFEAE Fotste] N2 &3
AAY = Ee FAE] wAsA TAH] doe
(Fig. 1.

Jeic@ (basal lamina)& A &3 5% 4
*171"1 0.4pme] JBL A 9o KRS A
ANEA de $AEE FARe ddn EAA L

2434 E7) (tegumental cell cytoplasmic process) 2+
L9 fEA Abele] QAR BEgol Lelse w3
solet. LB AA 5}J— %lt L5 =8 B (cir-
cular muscle) s} #t#£ (longitudinal muscle)o] <l
Hol don FiFdel®r HEALE FAAMEL °4;°§74
%t 5 sha °‘°‘D1' ML= BRI ALelol 538
Ao ks vlEFEd et WA st 3 l?SPJ 3
= nvAz %%’Qﬂ} AAYES e FAE T4
Al 32704 (interstitial matrix)o] 3= ¢ ok (Fig. 1).
oA EE Rt 4 s o Pl EEE
2jobe} 2wl 4324 (rough endoplasmic reticulum) =
2] 7. Zx] 2§ (golgi complex) & xdsta 3= A



E£E BAAGoH ALde
FAQ K,

2AFEAY F T4
BREREE AY4 dder ofE
P4 FAEL 19 FEzAeS Ay A ES ) F
A4slel Y o] sars gl oh(Fig. D).

HrEs B9AL Ale] zelzm EIALE Aol
+ MM E (interstitial matrix)o] #AA s 9o A
EIAL 3AAZE FHe f24 AEZE oo 53
Z "J‘%ﬂ"i A Aol #AA= gt MMES A
HErk B F8 efaAd s 233 Y E 29n
sl EEEolrt Al osle] §lv FHLoE FHS Ao
FEAerye fFzAAEY AMxuoz A X T
vebv s Aol #aks o o (Fig, D).

DNEIRS B HIEEEA et frAde T
Wol Fhsstglor o A9 PIEMNER 745 gl
IFAZEL AU Er) £ Bu A= Ay =0}
Wi 9Ye Ar|s g Fu A ER Pl Hd
ov AAAEr v 4¥e PuAdEE 2@ E
GRAEEL Sl dgde] A idsio] 9lglor
59 2dazAqE B A E Aol 2 A s o] A
249 REEE A g9l (Fig. 4)

BHE B¥ LEES TrziEd FLEER
(cecum epithelial lamellae) o 2 :,’-*35101 Qlex qt
TZEEL AAFA BE Aoz £33 24
el gdodd. BEF LR FXARPdes AAYE
7F e WNERS @8t oo AAEH Ax
Zhdel & wEE e &= Aoz AAE oS (Fig. 7).

11%1‘*94 AAEL AAYEN} £ HHY AAHY
E=7b 2 R#fel wlAlaste] 3 ”“—}5101 S 9k o+ (Fig.
9.

WA wdg Aol
(bladder epithelial lamellae) 2915 FHo] 5 9lon
A AAYES B vaAd Eo] o B
22 g}gir/}(Fig 10).

AN Fee 0.7 me] AAYE 7]‘
shell) s} 2 LH—ri ol 7ol 54 7] A o]
HPgoo ALds Fst dadaold & z%x}ugc 7} ‘;g
AR FAHd e A4 EHL nlrZEeolrt
4 2= 9 oh(Fig. 12).

2. RNImat ZHE @D
g=% N
2wt 5 FS WESES

FLA RIS T2

s (egg

240/2 IgG

2 ool

O A7 2 4% Fol naolo] 4H e Ao [GE
selstd e o159 1gGE Adnelod d& am

b 5% Rék R 2547
0.1 pm?s 2942708 G5 Ash asfe] wa) A
= 72e g4 Vel Aog 1& 5]011;} 3.9
FEAE et VERED O e 3 gk 2 K
9 2 dx g 74HYeH oF £ )Qﬁfmf’r n 2
Zreote = FFYAA EAHA dgtort A LE

= & Eolder mAFH Hars ck(Table I,

As Z9{FrA
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Table 1. Quantitative density of the labeled gold
particles in the tissues of Metagonimus
yokogawai reacted with antibody(IgG)*
obtained from cats infected with Meta-
gonimus yokogawai.

Mean No. gold
particles/0, 1 pm?*

Tissues _
4 weeks infected
Cat IgG
Tegumental syncytium 2912
Basal lamina 1+1
Tegumental cell cytoplasm 30t4
Interstitial matrix in parenchyma 3%1
Secretory granule in vitelline gland 12+2
Epithelial syncytium of caeca 1+1
Epithelial lamellae and lumen areas 10+2
in caeca
Interstitial matrix of caecal 2741
epithelium
Epithelial lamellae and lumen areas 2+1
in excretory bladder
Interstitial matrix of seminal 1+1
receptacle
Sperm of seminal receptacle 1+1
Egg shell 3+1

* Cat ] I—gaégvrvere collected at 4 weeks after experii
mental infection of Metagonimus yokogawai
metacercariae.

Figs. 2 & 3).

HEBS HRES Fad A7 #2sA gokort )

Zif‘J)r THZor Exste EVAEY J9A wik
EAFEA G Fde FFYAY o warsq]
\:]-(Table 1, Figs. 2 & 3).

AR Aol ol MMM E (interstitial matrix)o) & 3
94 AHA ggted BYAL F X ¢4
gl mAsE HJeglA ko (Table |, Figs.
2& 3).

v BAAE F 994 ®mEs 2AFEAY
Az 4PAe FAEA BAFEAG B4 &

g E 23ehiE Bl Tl vl Hold BEK
ol #atE Ak, ol & oA 2o A A E 0.1 pm?
o B Ae Bol 30+4A R o) i et ol
Ax9 FolArE mA Sl By Ay 44 Fol

o] % Hulal sk Aol gt ez AU F
MR AL FAAE VIEEEel ol E el ¥ A
Eoh BEA 3 NaAd FREA gL dre g

Aol wAsb D= A gkoleh Wl oluzh THIE
Zol Al AZTAAL 0.1 pm?d 31 A5 FEq A
7b ul 5ol A e g wkgakgl vh(Table 1, Flgs 2 & 3).

JEEE FAT AMEe WAEY a2rs dgg
ez sEsen oF EulHdHd 0.1pmP
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12F274 9 FEd A7 Haso) 2 F94L by
At 2A L ZA (RER) 7L 2 wral PRagfiue] M=
Aol #HH/NEE (transitional vesicle)o] & B3¢ =7}
A2 Bol A ok ZA 5 gl v (Table 1, Figs. 5 & 6).

B R TEEE BE Akes e =3
sHel dgled FEAoR BATEE PAEA g o
Fiel e duden B9 HY BT2ES
Ed )il O.I,umz‘% 102709 #F3d A7 A3E o
ol 8hAl B IES Febdl gl ok (Table 1, Fig. 8).
TEE EEE BHE A9 FeE 0.1 pm®F 1-+149
FEiA ARG HE LB KERAY B4
fgole Helade BEKEeZ Vove 339 <
EA A=A gglen B T REMAN MK
B & 0.1 pm?S 24148 247 Fdx o] o
vl ok BRI e mteE S PR sl
o] viebvbE o2 #abs gl ch(Table 1, Fig. 8).

A A9 xcixM 0.1pm?% 1109 #3947t
Ao o] EL AAG AEDAe Al JBH
Wits 3940 4’ Aoz shasglov] A48 A
Azt 5 TR FFAAY FAs BaAEA
ook ct(Table 1, Fig. 9).

WG] WA mFxEa el Zed e 0.1 pm?d
2149 YA EAHS FUgol & Aoz
35 ¢l v} (Table 1, Fig.11).

A e Fatelw % PEaSe] 0.1 pm* 3170
o FEdAt AAs v g AdNes g
ot AFAA Sl E FA4el FE Aoz AAFg
t}(Table 1, Fig. 13).

IS

z =B
SR A Y2l B G4
Fitel O%WﬂﬂBAﬁﬁi%%%Wﬂﬂﬂ
9 AEF 1FEY G G40 Az aF A
165 }1%1*ﬂwﬂ24 steleh ebd 2 A

Pl A BEREAA 14 Filz A8 A8 3ofo]
IgGe a7t 5% BBYME AN F 456 1t
e Aol IgGE £edt Flof e,

A &F9] vlAF2E ARG A o2 %24 Inatomi
et al. (1968)} Saito et al. (1972) =2} 3 Lee et al.
(1989 & F(1986) 2 & (1986)e] o &byl &+ &
o] §2 Q(Z%ﬁ*jﬂr K 2elx vEZceols 3
Sebe E¥ fxaAe zeElz KHER 2 HINES

A Fer TaRAGy gk B AR gy
S5 F RS el ATEs BelEn T%& 2en

AAMZEo 2 2 3atA Hats g o

Chai et al. (1979)7} Lee et al. (1981) =z.#| i Kang
et al. (1983) 2 Chnishi and Taufan(1984)¢] & a}=
LR rtRgRo) S5l dEE S5 Al
2184 Fade] vy 53 W T bl F44)

\,

p;x

=

ke

FAs%z o= el HF9 w
GRAIAL Fues
T

1&%4.
®AGAAE A9 E9E FARE o Ze] ul S
Bol® RSl bt ol % molelzEe) Hu ¥

EAY GipER AEgd e 23
24 A& e sLwAdwEY 4% 59
FA40l 4 ¥ FAew Fgdc)

F&F 29% FAsE 39 FEAY SWmE
#3tel = Paragonimus ohiraid Al F34 2] A& A7)
vhel @3] o) §e) st wWEb monoclonal antibody&
A& FeEAAAN ARE A B4 oA T
A AR A4S L9 FRAZ o) FH I 9 Lo
Fujino et al. (19894 olaf A Z-ql 5 ¢},

A Aol s gurltelfkfo] Faw A a2k
ol] IgGE Aol WA A
polyclonal antibodyelm. & %4 A xo| FZYA}
AR o2 AN gz v FEAY ZE A Lo
EAH A ety gmstoiffhel ZaE RS A &
Tl A BENES Fuste B4 19 FEAe F
TAAEA o8l FR FUHEEH o FUHE
T BAA TN 5o B3 FxAz HolH o
FEERAA FulEe] SFodA F5H 3 &
ERES +aste 2oz g9,

A FEe] o RE Fate v HPES 3A
Shel REPUR (purified antigen) & A &3te] Hifo s
AHgstz Hilged £59 mEe dAAE e
Sawada et al. (1964) 3} Imai(1979) =3 3 Joo et al.
(1989) 0] Atg3lem ol 59 Agwye st Gl
9] EAgke] vt Holub-Fo] e E Aoz »ay
gdrt ole FE £E4 A S Rty Hikoezm
Ahg3td ok, B(1985)% ELISAY ZA464 gmslel
aRol A FLE smto kMo 584 duxe
F2 st ArEEgora Y F 102 o FeA]
ELISAzte] A2 vl Aoz »msiys,

E AR AdE 99ZFEAYE EHBHES A
Lot FAY z23d Ffd 2E FaAde] Bt
Fh40l FAsnz aebd BUHES ALdge
o vebve A E tha Aol 3 HEHE Ko
et e Ag7s ol

A 59D E AGEzA HFEd 79w A
FEY IgGr A 9ut¢A7 A3 £ Fza9 B9
A Lol Eoldt o Oﬂﬁlf’—Ol \)rﬂrvivm gk £ A
Hof A gzt 7 E ¥ fExAe A%
°ﬂ/‘1 FolAel wodntg 01 4%ﬂ°1 227 7} 9} B g o]

Fo AATd 23 F FAY FHAA Huigs
?z’,"‘a'ﬂ 3 WAggAYLE FR3e Aoz 47
=%

F 590 A FANDE RFFA HAFFAA



‘45}*1]19’] wa) Aol A FA kS

ou] 58 FFA L] AAUEs vz g By
3]'% 2 A4FgYoR Wgutd mFA EolAql
ybgol et e B mEtg o,

REEHS EHirel EAdlE A3 B WEBEDY
FA4el o} Sun and Gibson(1969) 7 B 5-(1988)
9 A 5(1989)-& 7} 4% (Clonorchis sinensis)e H4
of Ao 9= Aow ¥wmy oo Nash(1974)9)
Lichtenberg et al. (1974) =¥z De Water et al.
(1986) & wml&F3 53 (Schistosoma mansoni)ol| A &
i & 2ol g gl vk sy o) F(1989) 7
199D A5F SMEEMMF R HW Bk B
st BHE S8 A A g TEAES
Abgstel 2EEv Ao AAEFog AR A5 g
Aol itz ok, AR AP x gmrlebd
Fol " AHTEY IgGr e HFMs
SAE FEdAE BAY As} oA ubo] A

Sslek, WO L2 h9 GBS W L) M)

A A0l S50 g940) 9t Rew 4rsg
o R SA9D)H sk F(1990)S 7HFES Aol =

v Al st Ahdel AEACA Hikitkel v
i Aoz 2ty

B AdeA smsdEse] e 7Y 45 %
of & HAFAESLE S elFPon WAy 4
HE TzEdA da HolHel whgol vl Hilil
thol wl a Aoz A= gch

Kim et al. (1986)2 &% F2¢AL: A%
3ol vlehel = pEol BT Aoz u
2} o] H(1989) & sl FFelA )
] Q}:s}p}u}- Eo) Aol ] adnllo]
Aol Y= ez Bug vl 9l
wrt s FREE Fake] dAel A v oFg
&l ﬁP"}ﬂ‘ﬂ kel haol BiktE HEel EAlE
Aoz A4
vt 2o A M2 MEel EFela
= N EE JIEMNY 23t e S R

2 3o

W A e gz Eel vEte] g4l R Zlow
sabs ek, whebA qmote el HE 5E L

s grAsh B3 AEEe] EA4sE o Fug 9%
ok A ERRE AAUEA RS SUHE
W gl o) ste] Mkl 2 44w
F2 dAEAE AN e BRI 44
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Explanation of Figures

Electron micrographs of the tegument of the worm, which was reacted with cat IgG from
noninfected control, showed the tegumental syneytium(TS), basal layer(BL), circular muscle(CM)
layer, longitudinal muscle(LM) layer, interstitial matrix(IM) and tegumental cell cytoplasm
(TCC). Gold particles were not labeled on the tegument or other portions of the tissue. Bar=
1 pm (X 28, 000)

Figs. 2,3. The tegumental tissue of the worm reacted with specific antibody(IgG) from infected dog. Gold

Fig. 4.

particles were specifically labeled in the tegumental syncytium and cytoplasm of the tegumental
cell. Bar=1 um(x17,000; X 28,000)

The vitelline gland of the worm which was reacted with cat IgG from noninfected control. Gold
particles were not labeled on the cytoplasm and secretory granules of vitelline gland cell. Bar=
1 pm(x28,000)

Figs. 5,6. The vitelline gland of the worm which reacted with specific antibody(IgG) from infected cat.
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Fig.
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8.
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10.
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12.

13.

Gold particles were very specifically labeled on the secretory granules of vitelline gland cell
cytoplasm. B=1 ym(x17,000; X 28, 000)

The caecal section of the worm reacted with control group cat IgG from noninfected control.
Gold particles were not labeled on the all area of the caecum. Bar=1 pm(x 28, 000)

The caecal section of the worm reacted with specific antibody (IgG) from infected cat IgG. Gold
particles were predominantly labeling on the caecum tegumental syncytium., Bar=1] gm(x 28, 000)
The sperms in the seminal receptacle of the worm which reacted with specific antibody(1gG)
from infected cat. Gold particles were predominantly labeled on the tail part of the sperm and
interstitial matrix of the seminal receptacle cell. Bar=1 pm (Xx17,000)

The epithelium of excretory bladder of the worm reacted with control group dog IgG from
noninfected control. Gold particles were not labeled on the epithelial lamellae. Bar=1 ym
(x 28, 000)

The epithelium of excretory bladder of the worm which reacted with specific antibody (IgG) from
infected cat. Gold particles were predominantly labeled on the epithelial lamellae. Bar=1 um
(17, 000)

The egg in the uterus of the worm reacted with control group cat IgG from noninfected control.
Gold particles were not labeled on the egg shell. Bar=1 pm (x28,000)

The egg in the uterus of the worm which reacted with specific antibody(IgG) from infected cat.
Gold particles were predominantly labeled on the epithelial lamellae. Bar=1 gm (x 28, 000)
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=Abstract—

Antigenic localities in the tissues of Metagonimus yokogawai
observed by immunogoldlabeling method

Hyuk Ahn, Han-Jong Rim and Soo-Jin Kim*
Department of Parasitology and Institute for Tropical Endemic Diseases,
College of Medicine, Korea University, Seoul 136-701, and Department of Biology*,
Hallym University, Chunchon 200-702, Korea

In order to determine the antigenic localization in the tissues of the adult Metagonimus wyoko-
gawai, immunogoldlabeling method was applied using serum immunoglobulins(IgG) of cats which
were infected with isolated metacercariae from Plecoglossus altivelis. The sectioned worm tissue
was embedded in Lowicryl HM 20 medium and stained with infected serum IgG and protein A gold
complex (particle size: 12 nm). It was observed by electron microscopy at each tissue of the worm.

The gold particles were observed on the tegumental syncytium as well as cytoplasm of tegumental
cells and epithelial lamella of the caecum. The gold particles were not observed on the basal
lamina of the tegument, interstitial matrix of the parenchyma, the muscle tissue and mitochondria
of the tegument.

The gold particles were specifically labeled in the secretory granules in the vitelline cells. They
were also labeled on the lumen of bladder and egg shell.

The above findings showed that antigenic materials in the tissue of adult worms were specifically
concentrated on the tegumental syncytium as well as cytoplasm of tegumental cells and epithelial
lamella of the caecum.

(Korean J. Parasit., 29(3):245-257, September, 1991]



