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A3 ol E FEA Q] PEER qlvle] RE BREES
ebd F ook e ou] & okdal Abdlo)r)
(Christensen et al., 1978; Chung et al., 1955 & 1956
Hillyer ez al., 1977; Hillyer and Serrano, 1983;
Tsuji, 1975). 58 Mikanst  NIWee] & SRUL
B2 N A vl B3 #4539 (Chung et al.,
1955 & 1956) oldl, Hikiel Mz LRKES A7
st7] 918 A msk ol eb(Sadun et al., 1959; Sawada
et al, 1964 & 1965; Wykoff, 1959). EEgi¥iel Fink
el PR BES SH ke Wl LA ol
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o &9 4 A= FHE Eolal v 9le 4A g%
Ao.m A 7hE ),

Hayunga et al. (1979a & b)-& Schistosoma®] &
B Pl A THUR RS BB kil 9low o
+ schistosomulee} 4] ®-all % Aoja}z 333 ul 9l
SRS (1981) 9] NTHR#R SABES) BE EMRI HiE By
SrErel Ale FeHio]l THBM: WHEle) EFE o Udse
shAgE ob vk, dhd Hd: o) BE kA Y 2 ‘E}%VJ
I Y vl Aol hak WS, 1986; Sun
and Gibson, 1969; Sun, 1969) % AlLP 4 sl (1Y
87)-& Nt REM FEIMFES T55 Kk miliy £
BEste] BEF K SHE (ELISA) e &) 6H HUME 9 Rk
Wilel =2 piEefe) WMEe ARG vl Qb =E

ik &% gk PhHY MIHUR-S affinity chromatographysl
o HMEEHTS BRete Wik MY 2ol
% ELISAo] o3 Hilf—Hif8 e A =d o B
] pilte] MYUFl vdl ¥e Aol go] sat
2ok o (ZFE A OE, 1986).
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1) 280 HE% BHiHF(whole worm-saline hom-
ogenate crude antigen: WWA)

Tsuji(1975)9) Jiphs Zlzz stgdch &5, A4
8 (2 2,000vk2] )& 1 E’ﬁ%ﬁ/k?} 11‘; T2 A A8
of DEe] 0.1% gEEke ol ks 2 (-207C).
FA W A b R EA 5 B 'cr'6ﬂ A7l & FF
A7) oSl 0 o 2 e homogenate
T WHE vk ol homogenate®  § 4 ¥ (10, 060 rpm
/4°C/T hed g b8 WS MEUE Bl o w kg o
Lowry(1951) el o gk o] &gl ghwl 7] ¥ 53= 4 mg/
mlo] 9 v},

2) WELHEB HiF(metacercarial antigen: MEA)

H1Ilyur and Serrano(]‘)ﬁ'}) W o] #yo w nlE9)

oS, s AN E AT R auA &
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4) %8 R (antibody-binding antigen: ABA)

Bk HBIUR(WWA) o 2 3¢ affinity chromato-
graphydl o8 Hil#E4 B (bound antigen)# Jiks
f P (unbound antigen)& ¥ulsbe] Hijl IgGor A
3k g AR& Fissiad o, CNBr-activated Sepha-
rose 4B (Sigma C0142)%- matrix & o} 4 7+
KR iniE IgGE 319l e}, CNBr-activated
sepharose 4B affinity chromatography w4 2 Phar-
macia Fine Chemicalsel 4 %35 “Affinity Chroma-
tography, Principles & Methods (1979)"% 3 s51.3}9)
cho O IEMe R RRE KA il IgGy 7k 9= B
ML o i 5-v] ammonium  sulfate(40~45%) b o
2 Sriist o)l o}, CNBr-activated S(pharOSL 1B affinity
Lhromdtogmphy of Wb o b &t o),
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Affinity chromatography on CNBr-activated Sepha-
rose 4B of Clonorchis sinensis worm-homogenate
crude antigen

Swelling dried CNBr-activated Sepharose 4B powder
4 g with lmM— Cl

Washing the gel with couplmg buffer(0. 1IM-Na-
HCO; containing 0.5M-NaCl, pH 8.3)
|
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Coupling clonorchiasis rabbit IgG(5 mg protein/gel)
to the gel on shaker overnight at 4°C

Blocking the coupling gel with blocking buffer
(0. IM-~Tris/HCI containing 0.5M-NaCl, pH 8.0)
for 2 hrs at room temperature on shaker

Washing the gel excess adsorbed protein by sin-

tered glass(G3) with coupling buffer(pH 8.3) and

0. IM-acetate buffer(containing 0.5M-NaCl, pH
4,0) alternately 5 times

The gel is equilibrated with 0.04M-PBS(pH 7.2)
and packed in column(l.2x15¢cm)

Applying C. sinensis ecrude antigen(WWA) 70 mg
protein and incubation for 2 hrs at room
temperature

Running unbound antigen with PBS(pH 7.2) buffer
as 1 drop/18 sec., 4 ml/tube until £0.002 of absor-
bance at 280nm

Running bound antigen with 0.1M-glycine/HCI

buffer(pH 2.8), the speed and received volume is

equal to above, the elution pattern of affinity
chromatographic separation is given in Fig. 2

Pooling the bound antiéen fractions(tube No. 13-
17) of Fig. 2 and dialysis with d-H,O

Lyophilization and meltving the lyophilized bound
antigen in PBS(pH 7.2), and measurement of
protein concentration by Lowry method

Identification of antigen'icity against homologous
antiserum is made by Ouchterlony reaction, the
result is given in Fig. 3
2. pmik

1) KR HimE

WP A BT S ruEsRe] WEEMSSE K =l
1 A ez Riuskel SEgEstA ek 2d A =GR
Bol whel MBS V) setel e " KEE R
Mo & ITHEel A S nlket 2 BB E KE
& FRsrdoh, & BEel ®KE B ksl K
(F3)= opS3 2k, 1R Noo 11(4), 14(4), 1
Table 1. Numbers of worms recovered in each
group of experimental rabbit clonorchiasis

Group raN}c))i.tsO(fRabbit Nlé.ag%)irgi Mean(+8.D) Nod

Serial No.) recovered worms recovere
I 4(No. 11,14,1516)  4~10 6 (+2.8)
I 4(No. 27,29,32,33) 115~136 120.8(:£10.2)
O 4(No. 7,19,23,26) 315~2395 349.3(+34.9)
v 755 (-1-121.3)

4(No. 10,17, 18,24) 618~864

5¢10), 16(6); #1I £ : No. 27(115), 29(117), 32(11
5), 33(136); UL : No. 7(315), 19(395), 23(356),
26(331); STV EF . No. 10(850), 17(618), 18(864), 24
(688). % FE7 Ak g8 mcol Fa) T4H A& Table
lof EA & ubeb 3Hef,

2) ¥ Mm%

P ghe) wrEELEE Fel =lol7] gl AT Mt
wooRA Wk B el o kR B/ mse
2 A-Eshel et

3) ke M X M

Bk & ¥4 H A Ouchterlony ®hg oz AAUE&
vheb R SR BBl el ok, ITEER BT e
TR RENES 27 A8 BB miEe R AHgskeld

3. SDS-PAGE

Laemmli(1970)¢] Jighel] #Estd o}k, 5, 10% acry-
lamide slab gele] #{JF %% 35pg¥ & 4lo] 15mAZR
3vaAZE Bok BREKBA AL AdFT F ogeld
Coomassie blue® A1 &}ar a7l F silver stain
o it TRgenstglvh. Gel kol A #F & Aoz Hajwl
W1E 4 8l(polypeptide fractions(=bands))e] 43+
B OES 7o geldd ArdEd 12X A (mar-
ker protein)®] protein bands?] relative mobility(Rf)
(Table 2)o) 213 mEFA(Fig. Dol % ikl
polypeptide bands?] Rfffi(Table 3)& A 5A#A 43
el v},

4. MFERERE(ELISA)

Voller et al. (1976)2] W& &3 oo &,
¥ilES coating buffer(carbonate buffer, pH 9.6)2 A
gl ehe] w7 Ew st Sug/mlo]l Al dte] micro-EL
ISA polystyrene plate #% wello] 10014 22 ¥
plate & 4°Cejl A} 12~164] 7t x| st vh, ¥ washing
buffer(PBS-Tween buffer, pH 7.4) & plates 4@ 4
o % blocking buffer(1%, BSA 33 carbonate
buffer, pH 9.6) & & wello] 20018 wol 1X47H(37
CyEqF wke-A# ek, 1A diluent buffer(19% BSA X
@5l PBS-Tween buffer, pH 7.4) & 100£% 343} 11

Table 2. Molecular weight of standard protein and
relative mobility (Rf)

- Molecular  Relative

Standard protein weight mobility

(Markers) (MW) (RE)
myosin 200, 000 0.022
B-galactosidase 116, 250 0. 088
phosphorylase B 92, 500 0.125
bovine serum albumin(BSA) 66, 200 0. 206
ovalbumin 45, 000 0.353
carbonic anhydrase 31, 000 0.588
soybean trypsin inhibitor 21, 500 0.779
lysozyme 14, 400 0.941




Table 3. Polypeptide band numbers and relative mobility(Rf) of C. sinensis antigens(WWA, ABA,
acrylamide gels(SDS- PAGF)

6 —

EGA) on 10%

MEA,

*MEA

“WWA *ABA  *MEA __*EGA
Band No. Rf Band No. Rf Band No. Rf Band No. Rf
3 0.202 2 0.224 1 0.121 4 0.110
7 0.272 5 (.279 3 0. 200 8 0. 200
11 0. 346 6 0. 463 1 0.228 9~10 0.221~0.235
12 0. 368 & 0.537 6 0.279~0. 301 11~12 0. 287~0. 298
16 0.434 G . 551 7 0. 357 16 0. 379
17 0.452 10 0. 585~0. 592 8 0.371 20 0. 463
22 0.533 11 0. 603~0. 610 H~14 0.419~0.5 22 0. 493
24 0.588 7 0.801~0. 816 15~18 0.574~0.632 23 0. 540
25 0.621~0. 632 18 0. 824~0. 8146 19 0. 904 25 0. 603
27 0. 669 22 0. 985~1 20 0. 926 30 0. 794
30 0.779 - 32 0. 890~0. 904
32 0. 875~0. 897 e — —- -
35 0.978~1 — - - - e -

* WWA: whole worm-saline homogenate crude antigen, ABA: affinity-purified antibody-binding antigen,

MEA: metacercaria NP-40 extract antigen, EGA: egg
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Standard curve for the determination of
molecular weight of polypeptide fractions.

(1: phosphorylase, 2: bovine serum albumin

(BSA), 3: ovalbumin, 4: carbonic anhy-
drase, 5. soybean trypsin inhibitor, 6: ly-
sozyme
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No. 18 249] A (uiFel Welel ELISAS 243814
oh. PSR PO MisR B uiEe) ELISAd A&
f'&‘.f“ fE# = A peroxidased 4819 o},
dase-conjugated anti-human IgGe} 7] # i 4] = ortho-
phenylenediamine(OPD)-& A} &5}91 o} .

A Hi6e] ELISA®] ODxwlkell 9 3F Hif itk 7 5
2 fi¥# alkaline phosphatasei: }-8-8F 41 ¢ o] A] 3= f
R4 (T A= 3ol ODR(0.55)% 7] §2 & 3}e] OD
Z0.6% Ptk 71 M2 skl b, &b 3 9l $(1986) 9]
A gel Al 7h# & 2= alkaline phosphatase$} peroxidase
Aol ODz7Rel g Zhekdbe] R

<, peroxi-

= AR

WS B2 S18) A% peroxidase® ARREF ik shii
A el o3k ELISA] of4 ODffis= OD=0.9%
Bkl el

® R

1. FHER =R Wi BEHES H2mmuno-
affinity purification of C. sinensis whole worm-
homogenate antigen: WWA)

lllz'%ﬂ ﬂifft H(WWA)S
of olel -1k Ag &Yl chromatogram& Fig. 2
of 4] } "Q’ v]‘. Kidsl 2§49 (bound Ag. [ABA))L-

affinity chromatography



(5 03aM PBS BUFFER Pu 7 1
(09 M GLYC NE/ ML gmifR P s
)
UNBOUND BOUND AG
A
" 2 . L = L L ) —
1 3 5 7 9 1 13 15 17 19

FRACTION NUMBERS

Fig. 2. Affinity chromatography of C. sinensis worm
homogenate crude antigen(WWA) on CNBr-
activated Sepharose 4B. WWA of 70mg
protein was loaded onto the column and
eluted with 0.04M-PBS buffer(pH 7.2) for
unbound Ag., and eluted with 0.1M-gly-
cine/HCl buffer(pH 2.8) in 1 drop/18 sec.
(4 ml/tube).

W0k il =Sk GUEHES
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o {hRRAEL ubE v (Fig. .').
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25), 11, 800~13, 000(No. 35), 31,000(No. 24) dalton
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Fig. 3. Agar-gel immunodiffusion analysis(Quch-
terlony reaction) of C. sinensis antigen.
[center well: C. sinensis anti-rabbit serum
(S), outer wells: 1. whole worm-saline
homogenate crude antigen(WWA), 2. affi-
nity-purified antibody-binding antigen(AB-
A), 3. metacercaria antigen(MEA), and
4. egg antigen(EGA)
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W S et elel el
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Fig. 4. SDS-polyacrylamide gel electrophoretic analysis of C. sinensis antigens.
[WWA: whole worm-saline homogenate crude antigen, WNA: whole worm NP-40 extract crude
antigen, ABA: aflinity-purified antibody-binding antigen, MEA: metacercaria NP-40 extract antigen,
EGA: egg NP-40 extract antigen, M: marker protein]
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43, 900(No. 8), 65, 600(No.
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‘Rm: electrophoretic mobility of fractions

(-bands) ]

7Y, 43,900(No. 8) dalton W &]ell Al bl = Hro] ghal

on] EGAY: ¥-=uk 36,600(No. 22), 38,500(No.
20), 64,000(No. 9), 62,000(No. 10), 54,500(No.

1), 53,000(No. 12) dalton2] band &
o8 ngrk, WWAS No. 3(¥#2 67,0000 MEA
9] No 3(H-AE 66,0000, EGA2] No. 8=k 66,
000)-& Fj—3F =2 doln] #UE Hikiel A ol
Aol ot gLt Bk POl A IS A e w
gt = g A R weolE Ak 36,200~
36,600 dalton®] polypeptide bands(WWA-No. 20,
MEA-No. 14, EGA-No. 22)x WWAs9} MEAd]| A =
el Aolovt EGAd Ay 714 dAa¥xst &
A2k 54, 50055 500 dalton
6. EGA-No. 11)9] xh
o Al B 5k e poly-

major proteino] 3l v}
(WWA-No. 8 MEA-No.
20 A FelA e

o] Hul gk of Al

__._79__

peptide bandsz Eﬁﬁﬁﬁl{' of wal 2 &y WE el
elihe bl A e s ek, MEAS] #3443 100,
200 dalton{No. 1)»1- }‘(1 o] 107, 400 dalton(No. 4)
o} band 52 WWAS] A= ¥ 4 glgd o} WNAe A
= 235 E4ANEE minor bands® viebykch, EAE 31
000, 28 000~29, 000, 11, 000~18,500 dalton ]2
o ik Piliel WWAS] A 3= major proteine
:}LM MEAS} EGAe| A= F3] A AoH
b aleh(Fig. 4 & 8).

3. FFORE PURGRIP--HESHB—RE)D BE &
HIMFHS BERGEEME (ELISA of C. sinensis
antigens and rabbit antisera)

1) FFRE HREWWA)E 0188 ELISA!

EOEG I~ 10uke] eldel SRR 2hel AR
Wisk WWAS] ELISA 4312 kel F 3jfel #E
Efoll ulal ODgle] ®eldk Aol (p<0.05) 455l
glel, 7hal Giel ¥= WHERCl ws] p<l0.0019] 4iFEF
FERE 4 ODZke] 1.0 o} 4(1.013+0.322) 2. & 5
At 7&%‘ G ol F 127 A 3= {53 St gle) OD
ol Abrwe]l 10 ol ¥ 18fH#tA 0Dk 1.390~
1.415.x-. sLoff 34kl Al 2R (plateau) 3 F-A Shol ek,
SO0 A g F 6 (No.14), 105 (No. 11),
12#8(No. 15, 16) 7k 2] ODzto] Ab<rx] x 20/ ol & o
2z wolzleont {jEe i el (Fig. 9).

ol 2}

1R b9l 46l 4 0D 1 1.0 o o A
w5 o] BWIRAE] vl o] p<0.059] {iEE &2 oo,
128 o] & ODZe- 1.624~1.8362 & plateau-— =] &}
ok, FE EEFEs(No.29) 3+ o] ¥ ODzk

20] 2% vhEll F 24 (3 A 7P)77};<] Fﬂ—*— 7 OD
g ekl v
sﬁ o ghed Bl BREES fyEsSt
1u.(0.835"t0.2’43)°] AsEe] 12
1. 6‘)5~1.7075.’; plateaus #x]sbol ).
1= 8 (No.26), 12iH(No.23),
platcaut- #= st ok,

WIS kel & 3ol B v)al (p<{0.001)
Aty ODzke] 1.011-:0. 1975 Abbs] o] Al < 207 A
A 9 C}('OD 1.976:1-0. 041).

% el 4iHy OD3Ee wlas] 2 D~NRY 7
el iy ODke 0.83540.2435% 1.0
114:0.1932 2 T 19 33(f OD 0.086:-0.048 x.c}
2h2k p<0,05, p<{0.0019} {iEmz EFohilow, IR
ol 4#fH OD 1.06940.4118 1 5l 45 “ﬂﬂu OD 0.357
100,224 ®ab p<0.0029]  AiiEME ODgkel ¥ okrh
% B 68 ol &9 ODZE IR 128 OD?&(L
390-+0.153)°] N #ES) 120 OD3L 1.695:4:0.149 2
t} o (p<0.05) ol el = & TS fiEE Av 2l
vk (Fig. 9.

Iyt gl Brisist 8ol ik sh 2 <d A s vk g HUIR

582 (p<0.05)

o] ¥ 0D
K EENZ
14H(No. 19) o} ¥

o 3
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Fig. 6. Optical density(O.D.) values obtained by C. sinensis crude antigen(WWA) and affinity-purified
antigen(ABA), detected by ELISA with rabbit sera, from preinfection (control: Co.) to the 24th
week of infection, in different worm burden groups (I-1V).
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Fig. 7. Absorbance scan of SDS-PAGE gels(10%
acrylamide) loaded with C. sinensis WWA
and WNA (stained with silver),

s+ Ouchterlony 4 ubSap) el HRKEES ¥ 9]
3te]l ELISAH 21 A hul fiuk g MHTHE (WWA)L- Jiig
BB A 8HIF 6ol A OD>0.62 el gl
S OD>»0. 9% 4] 41, OD>1.0% 27, OD>»2.00°]
IR 2~4flel Al 4% RIKIES  vhebdl gl (Fig.
10).

2) WMsHE HRMEA) R}

E5t ELISA :

Yy KAMGE) MEAo] i3 ELISA 4 3-& 4 B
o RERIGE A POl A S A 5 A
JrE e oD el e, 4 24 BEe ODR L
4~6i o] F b AFgent 1 ~THEL2 2 747
7bes ODwhel 2 affizk 0.62 WA Bsbeleh. 4 Bt
4 719 71 b5 7FHg ODg3ko] 0.702% hehd N fifel A
128l @S OD7b& vebdl & % 443 B OD
it ek ol eh(Fig. 9).

s KEMHS EGAS ELISA K OD7) 2 %
BARE S 2RO [aME MOES ekl ol

Bk ik 3hb 1mig 8flol ol 3 MEA<r EGAS9)
ELISA 4742 ODgk 0.1 v]wbo s [aikfmES et

W9l vt

#&99 HE(EGA)E 0

K

Ao g by 9 Folmrt & ikl KOS
o) 3k7] ¢lel RERIEE B AR kS WBLM (affinity-purified
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antibody binding antigen: ABA) & W gk REYFR R 1ML
i3} Ouchterlony whS-o & phkgiE S 2ol Bilitho)
Q4= gl ot BB (WWA)e] ul &) ol 7F5 7} shake},
ABAZY: Ouchterlony W82 & 4709} ki Bwola
WWAE 719 47244 % vh5dch. ABAY M#HOE
B (ELISA) ol . WWAe] vl g &A3] vt ubgm
b o 949 ek (Fig. 6). Carter and Colley(1979)
4= con A-Sepharose chromatography & Schistosoma®)
soluble egg antigen& ¥WIsl iz 4ol fi/bdr 3

g IR 2h o] con A AFEHUA G =B A
e A ks Bad ub vk, ol EA Al
A ol ¥ HiFERSe vt A& o & dde
oA CERSE 2 wyle 2 R w3 (1986)9
AR RERPUR S MR w8 A g w-S& e
ol & A¥ s HAES Ax%E vdeguz Id, =%
# g #(1986)2) SDS-PAGE A&l A ik
2 MBS major protein(Fwhw A )3} R
major protein®] F-A-ake] AA s ot ¥ AR A
= WWAS] major proteing ¥A-g 16, 300~18, 500,
28, 000~29, 000 dalton®] polypeptided} -3+ %l o &
Hol= ABAY major polypeptide bands¥ 18, 000~
21,000, 29,000~31,0000 dalton®] ¥-Asko 2 r}s
ol ik zbol gleh. KA AET FUA ol WAHA
Skokvt A zbmlvh, =3 o) fi= o 4 glent e =
WA s ER ERKEY SDS-PAGEd A (Fig. 4), ¥
WHB(ABA) 2 HIFUFE(WWA)o| vl 8] Autao s b
WA ek @48 v dges S E
Bloaw o ¢ ek oyl EEE HEMS ET
A Helel A ok A As v gk gl K
FOER % A RS Rotol & Zloz Az,

Mk gt Nrokahel 745 RBHES  HiRd gl o
b RIEMTELE ol A A2 MEC) Wi vtz 2.8 o)
o #a4E w9l 2 (Chung et al., 1955 & 19563
Tsuji, 1975), A& Aol Minksh REYuniFel o &
Mok HMEE(WWA)S  ELISAd| o &t % &%
IS A ARG A itk g Yepar )
ook Mg bl Hel Hk#h RERIPUE(ABA)
o7y IHGHIe R OD>2% vehy Dol A OD
0.32% replis A 7l A OD<D.2& el
Wol W &Rk v He® vegxey ABA
= P g BUdihEel R gk wbE b R vE &
AE) 9o g ELISAS OD3t fatevle s bt
Boep fEibo] Eobm A fe o, & AFl
olal Mo 2w uldl ek W wRNES o o4
Artiz Ag ol do M R KR % de
Rl R

Mk ghe] SETT B FHAES A FAHEL
WWAZL §-32 77 F& 31,000 dalton o} 3}el major
proteino] H ¥ el 9l uwiw, MEAS} EGA: &+
36, 000~40, 000 dalton o] Aol H-3x® o] 9glglt},
Rk oobu ek Al e 2 v 5 x (35pg/gel
AN G Esg ot WWAC uls) EGA, MEA~Z} A )
Ao A Ba @A T R)7F Rk, MEA
2 EGA® major protein bands® WWAS2 minor
bandsel 2 w@sles wlal FreE vebz A, G
A1 EE A T A w2 Bl Aol & by
& gk olua} o EE WWAS Aa ol o
MEA-EGAo] vd] %t emx @49 wokrh, ot

A A ge A el g A RS s Fe ol
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Fig. 9. Optical density (0.D.) values obtained by C. sinensis crude antigen (WWA), metacercaria
antigen (MEA) and egg antigen (EGA), detected by ELISA rabbit sera, from preinfection
(control: Co) to the 24th week of infection in different worm burden groups (I-1V),
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Fig. 10. Optical density(0.D.) distributions by ELISA of eight paragonimiasis human sera to P. westermani
antigen (PWA) and various C. sinensis antigens.



S Pkl kvl el bands®) By Ese(al 4l Fs)
BOETTRbAY @ ekl A o) Mg vl et ¢ glelel

MEA®] major protein® band No.3,7,8 & =k
k43, 000~65, 600 dalton®] W le] ik, EGAQ
major protein?- 7} ol % sk 30 band No. 22
H Egekel No.20, 9. 10, 11, 12 ol F-A5k 36,
600~69,700 daltone] <ol ololeh. ¥-=-3 36,200
~36, 600 dalton®] oWl e EGAd A= 7FA sl =
o] -2 band® viubuk -‘-]— MEA 2 WW Aol 4 += 7¢
Zeul op A vhubdiGlan, kel A EF (>0,()00~()7 000

dalton®] w4 0. EGAo| A &= 319l o} nbg-gholl ut
o Ak Fok gk gk ekl o 2l okeb, ~/~]-Lk 54,
500~55,500 dalton®] b A &0 WWAG] 4] 1= H-=}ak
31,000 daltono] 4}2] bands= =bwl = o] 7}A vio-
polypeptide band s H w7lol vpEbrbal ub kAl ol

wpif o g ele) vhebvbis shl R Wl

EGA«} MEA"H A3z ¢l /] v Hefafko]  ofdl bl
band& virlrpis gkl 9l WWAS] major
proteino] &l wu] = Ak 11, 000~18, 500 dalton®]
bandi= & #hel <] I e B B B L e B R e
Tig. 4 & 9. {5 AQWDL- prfx  woerdsme b

Wil A1 J3+Hr 3.3, 000~25, 000 daltone] =hwix o =
A skA] ook f woast uwl olvh. A Al el MEAe]
A A= Hab ok 16, 100~28, 000 dalton 2] wh = J)
file A ol ES A8 lkﬁt;ﬁfmﬂoﬂﬂ
{,}_o] uLo}\vo v} 145 H ﬁh%oﬂ Azl E 9 v gl
Balek 44, 000 dalton®l =bwd 7 2. 4 2 & of) Al = ORI
ik Hiliel WWAC Al Ak
olvh, Eek 63,000 dalton®] whe] A2 b JM-J ol A
7 Folu] o] ?FE—(1(>81)% 7 -9} ol 2] 5}
(1981) 0] i+ PM/I A Al Fokste] AbA

o5t gras gl A vk

7L/~J]

Ak T

o whd & jeh LP~ 2Abek 15,000 daltone]
bandi 4 4@l A % #A 16,000~17,000 dalton

(band No.32)2 & ‘:}‘3: ztold=  gleort W Ag 9
major protein (MW 11, 000~18,500) u!$jell 314
th, WWAS] 4= 3Akek 100,000 dalton o] 4F¢] st
WS BE ARA ek MEASH EGAe] 4 3=

1, 44} bandsv} 33AH# ¢l ch. Hayunga er al.(1979a)
O FAH g A a2y o2 ubgelal Schistosoma T

S0 Aol o whw o] Fr vhebubehn ME

uf gl ef.
A BT aR Bak BP0 (freeze-thawed saline homo-
genate)?l WWASL NP-40 extractyl EGA-MEA

ul i dlr] 9@l EER NP-40 extract
| WWAQ} SDS-PAGE = u] s}
9 v} (Fig. 1). WNA°] band £-2 WW Ao u] & A ks
o7 vha Frabuie] 9lgl ey WWAOﬂ A "F s
vl BTk 100, 000 dalton o] 24¢] ##1E minor bands
4~5M 7F s akbe gl ok MEA (3-8 100, 2000 8+ EGA
Szbek 107, 10000 A 3= -l ah Al el vb e WW Ae]]

i el A
A (WNA) & v

A gy EAEg 100,200 dalton®] bandr)
NP-40 extract Bak il WNAe] A= 5] gt
bandit vhebyteh, @4 A 2ol wet minor band
of Ayt Al Qlelvt 45 A& Ao FE=)
vk WWA2 WNAS major band @} 4 =) 4 <l band2]
kA2 FAMSH e (Fig. 4 & 7).
ubbookAl W B O, Y = Fid
A7k #asod on) ek HE(WWA)S major proi-
ein® F-a 4k 31,000 dalton o] dboll F-2 Hirxle] 9}
= oube P PUTEGA) ) WEEYR PUR(MEA)C A =
WA 30,000 dalton o) 5he] w2 & 5} upshgl vh, Al
9 major protein®] Wi WWAE 11,000~18,
500 ¥ 28, 000~31, 000, MEA = 43, 900~65, 600, EGA
36, 600~69, 700 daltone z B m el A skl
WAl G a8 o4 oglaldh T WW
A= EGAF MEAo] w)a] ghud = o] skl 5 &
Abgk 11, 000~80, 000 dalton®] Wl  35~407) ]
band % (f##is} bands % 3) major bands- =) 9|3
A= 31, 000~80, 000 daltone] #glel 247) 2] minor
bdl‘ld/}‘ ol ol % F 1‘37H + MEA2 EGA®] major
band &3 AH&ohis vl A BE vheb oL 9lelvt

BLISAG 918 el 164 9409 994 2

A g 3

EE.’?]_’ ,z] S

WWAR: el flehg) et EGAL 7hel HaLili btk
WA el ol BUNHel 51505 MEAS 1~ 5]

A K RME6~10/) 2 BtE ODW 0.60] 44 vhetk
ol w okdt Pilidke]l @l A% 9 v}, Sun and Gibson
(1969)-0- MEERCH I o & W] FEsh#e 35
g P bl RIS PRl 9SS Bag
ul giul, = O,E Sun(1969)-8- circumoval precipitin
testzt JIMEERS] intact ova® PUEMEe] glv-a 3 ulb
2l vh. Hackett e al. (1985)8- 4Fwdk Hiliitho]l 9=
Schistosoma £J1% kol v 2 ff,bm‘j;(schlstosomula)
of mla] A4 whe HikiHE ebdebs s A%
(1986) ] Blinksh £A09 PUsie Bk Pl vlsiAe
v kgt FAE bk bR g2 el
#One] @940 okt 3o A 7tw ek, e} Boctor
et al. (1979~ Schistosoma mansoni egg homogenate
3] AR 200,000 dalton LA bel®] amino acid4:
EgtebA] 943 polysaccharide antigen® 2] A=) 3t
o o fE(S. haematobium R S. japomicum) 3}t i
KERERE A o BR PN wd s Rash vk 2
Hackett et al. (1985)% anti-egg antiserum- =}
2k 200, 0000] A} 2] surface untigeniﬂr Agrs] ko 3

up gluh. whepa w»gon whopal i ghORel v 4R
S Aol flent Bl MBS Aol w?;
73 oz A 7hy v}

= Hackett et al. (1985)8- Schistosoma mansoniol
Al g el i g el KAkl 15, 000, 20, 000,
32,000 2 38,000 daltone] ¢l Sbul, o] (1986)<) Alink

M BCR pUETel TRy B H el Al Akek 30,000 dal-
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Studies on the Immunodiagnosis of Rabbit Clonorchiasis

2. Immunoaffinity purification of whole worm antigen and characterization of
egg, metacercaria and adult antigens of Clonorchis sinensis

Ok-Ran Lee, Pyung-Rim Chung* and Hae Seon Nam
Department of Parasitology, Soonchunhyang University College of Medicine,
Cheon-An City, Ssangyong-dong, Chungnam 330-090, and Department of Parasitology™,
College of Medicine, Yonsei University, Seoul 120-749, Korea

The sensitivity and specificity of crude and affinity-purified antigens of Clonorchis sinensis
obtained from the infected rabbits were studied. Stage-specific antigenic proteins from the eggs,
metacercariac and adult worms were characterized by SDS-polyacrylamide gel eclectrophoresis
(SDS-PAGE) and enzyme-linked immunosorbent assay (ELISA).

The results were as follows:

1. The antibody-binding antigen (ABA) purified from whole worm crude antigen (WWA) by
CNBr-activated Sepharose 4B affinity chromatography made 4 specific bands against rabbit anti-
sera on Quchterlony gel diffusion plate, while WWA made 7 bands. Major WWA protein bands
by SDS-PAGE were found at 16, 300~18, 500 and 28, 000~29, 000 daltons, while major ABA
protein bands were at 18, 000~21, 000 and 29, 000~31, 000 daltons. The reactivity of ABA with
rabbit anti-sera in ELISA was remarkably less sensitive than that of WWA.

2. Molecular weights of egg antigen (EGA), metacercarial antigen (MEA) and adult worm
antigen (WWA) of C. sinensis ranged from 15, 000~200, 000 daltons, 15, 000~100, 000 daltons and
11, 000~80, 000 daltons, respectively. Major WWA proteins consisted mainly of polypeptide
bands of low molecular weight, less than 31,000 daltons, while those of EGA and MEA
consisted of higher molecular weights than 30, 000 daltons.

3. The ELISA reactivities of WWA to rabbit anti-sera were remarkably greater than those of
MEA. EGA showed negative reaction throughout the experiments. WWA showed higher optical
density (0.D.) than 1.0, when reacted with rabbit anti-sera obtained at 4~ weeks after the
infection. In the rabbit anti-sera later than 12 weeks after the infection, the O.D. rcacting
with WWA showed a plateau without variation. MEA showed relatively low O.D. values
(<70.6), when reacted with anti-sera {rom lightly infected groups throughout the experiments,
although there were some weak positive cases (O.D.2»0.6) in heavily infected groups. MEA
reacted with rabbit anti-sera showed negative results on Ouchterlony gel diffusion plates.

Summarizing the above results, it is suggested that the whole worm antigen prepared from the
adult worms of C. sinensis is most highly antigenic. However, this antigen might reveal cross
reactions with other trematodes such as Paragonimus westermeni, therefore, purification of
antigenic proteins from the crude antigen is cssential to increase the sensitivity and specificity
for the immunodiagnosis of clonorchiasis.



