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FrigiEe] RN Z2HS o1& pukodl

Zdek B BEFEABHE

¥ ¥ kK-B %K

H W

&9 FHERES Fovietel 4 FEEEMES shiol
=, BERAA ot g RiEM BLE T ATk <
< o #HEE BOAA BERY BERES Mgl
A B A AE o BEEEe Bl Bl AF
8 HFEE = uloll,

e S S0RsdE, ERTEBERE, YREERK
B oz BRBEZEIERELISA) 5oz 2EE
+ Slew, o FdA A HET Hrozdl HE
BEES AT B HAFEAR ol BB 8Fd oF
24 TEEsteH(De Leon ef al., 1981). =8|z, #UR
B 1EA Rl oF vl 2 & SMEEEHRERC] et B
el TR R, BN ol2e MERAESEMN 2
BiAtkel e FA=E 3 ek (Voller et al., 1976a).

S et A ZFE E(1985) & 49 fFEREE ELISA
Z 2Ol A i Sumiel BERBGSELS
AR FURY REGS5%)E kI v ded, EE
T& PR BEE W LA $ete fE3ke ELISA
< (FAY fHE \HEE S8t 2ok o gkst
3R FURE Bilitte o g BETE I
W& viol o,

wE " AE

EHR AN 20 Bire = RE FE R 20g8
BHE, 0.9% FHEHEEKE 30 ik, HERZ BRI
g 100mle] BMEEERERE Yol & 519859 Kk
o ¥t Atk FIRGIT iR = e o
9ot

BHRS 48 Smle] HMIFRGEREE 20mg/mD¢
Al G-10022 FIAA A A7 (2.0x95em)el @
Z 20ml/bre] WEe 2 0. IM BERGER(pH 7.6)&
WAt o1& BEHEAA 1009 R 3.5mlY 4
HE vHg 280nm WRoen BEEE MBS BX
B deolzel W HEERE TEE FASGLT
SBBIFE # ). =95, blue dextran (MW>
150, 000), hemoglobin (MW 66, 400), cytochrome C
(MW 12,400), tryptophan (MW-<5,000) 58 iZis

K-F F E

ERHR HA Kan=——“-;“—_:_~%‘:— (Ve; elution vo-
lume, Vo; void volume, V,; total volume)d] 2o
2 SEHES STFEL RIGh SBEHERE 94
4°Co) A 24B5R visking tube®  FEH7ste] ELISAC],
EHEERAA —70°C st R BEHEaE F
Rstgoh BHUES SBPURY BEEHEREL Lowry e
al. (19519 Fikel #eslel EESHY o

FrZipi 2 ReMEmds @ 19854 4~6A Ateldl &M
BEAA BRI Qe &9 BEEAA FE fael
FE 249 M CLT AHE Bikdgel = B AF

LW PUR(REHEFRAT SRR MHUES
LR 2ERfiE et B)d 9% BEAREHREAIA
Ptk o 2 viebd 29 MmigELT FHE kel =
B¢ A

FEATEAE REMDWY : 2012]9) KEME F 2kg)
o HHE(EMEE 30mg/m)) 0.5mlg @& Freund
complete adjuvant® {E&3ted LE 1@y 3@l 2
A WER HTHEHS % 2dd OFe AT Gh
F RSl e 3. W, HUREA 28M
of A% gentamycin (2. 5mg/kg)-g 5 2EY FHRE
et ot

RS Mg REm® @ iTkas i 150084 ¢
ovlel o] RE(EE o 2kg)ol MoHEY & 35l
Birstd IMmiE-e SEEIATHEIT RS Bl
ok ).

PLES] BE me —70°Cel RE, BRI,

®E-EiKik . Agarose® veronal ¥R (barbital
1.4g, barbital sodium 5,0g, NaCl 1.0g, Z5F< 1.
pH 8.2 22 1%7 HES HBYE oh8 85~90°Cel A
BRAEFEAA FHESAA 2mm FAY EXRE HE
o] 4°C W Aol 13 KBS % REel AR

BHRS de A e KEAA UhRHE BiE
87 feted, HAY RILGER 8mm)ol 80uld HMHR
(BREE 20mg/mDa RFLe2PE 4mm He{% 8
@l AFLER 6mm)dl & 29 FFERkmE(, 23
9 a3, 4% FES HRABEEnNEGE) o
It iiiE(6%F) el = FHERIFmE(7,88) ¢ &% 50
w8 deltt

g, HHEES FBEREA A FERELEY M
BRES Bty Astd Rl 80ulel FHER(EIM
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i, fhalel 50ple] HHE 1EY SEHIFEHEE
20mg/ml) 7T{EE #%& ddh

ol g o] HFEH MiFEE ¥ ERRE HREE
Yol WillelA 120K, 4°Cell Al 48W:RT 1B ot
=2 v+& veronal B/ HEBEABK(1/20) BABKS
2 18 1EH¥ 3HM #tME 2% # amido black
10B #%# (amido black 10B 0.5g, wl =& 50ml, KkES
% 10ml, =5%% 40ml) e = 3~54M Yl 5% Xk
BB SRTEA Re, BREE BHastd o

ELISA /3% : Voller et al.(1976a) % Ruitenberg @
Van Knapen(1985)9] Hik€ <7k B5T8 3 5(1985)
o Fkel ¥she] HES RN L REE X e
u o] o AT FIFEEEEERES Sug/mlel gl

B ¥ NS BEARE . FERR 4 40H
F SERY BHom viyo & 49 EBHEC BEA K
B 0.2mle} = 2em #HAol HAE =& FEEE
0.2ml (EEEE 100pg/mD¥ & BHRNEAT # 155
o e ERE HEhests o

w R

e o8 gy d1iEE A4 G-10022
AW zaevlE ety sl Fig. 1o RRT whet o] 7
f@el Aelaz FEEAEN = FdA #1, 2, 758
9 BKES B4k ol E 7HE SEE EHEY de
EHEES DFEL Table o] £iRd utet 3oh, F,
%1, 5 7TH#Y SoTEL £% >150,000, 26,000,
<5,0000] e, HEEEL ml¥E 1.3mg, 1.2mg =
g3 0.4mgo e £& R

EXEREE | EHAES TR BRBRAME, K
R RS RMYunE, KEY FHE REME RKE
AR w ®EY E REmEIAT 6@ ES B
fAF vebde B ozute] miFd A EFE 4
e god(Fig 2). o4, BHEES SEBE
S FFiE Eifpiisel REEA R vb Fig. 3e14 2+ uf
o} zro] WEEMME HEUE >6, #£1IBHE >3
8, #29 32BPURE 208, #4, 5 6FBPE LEe

“r ol et
g feimmel BRd o fHE Bni 1664
I doev BT HBEAAE NS A8 BHEY
3 Table 1. Molecular weights and protein concen-
g0 trations *of Fasciola hepatica antigens
¢ fractionated by Sephadex G 100 gel chro-
T matography
No. of Molecular Protein con.
02 b fractions weight (K dalton) (mg/ml)
o o " - " I 150 1.3
U e e 1 126 1.5
Fig. 1. Fractionation of Fasciola hepatica, extract I 90 11
into 7 fractions by sephadex G-100 gel v 46 1.0
chromatography. Arrows indicate elution v % ) 1.2
points of blue dextran (BD), hemoglobin . 16 L5
(H), cytochrome C (C) and tryptophan (T). - 5 0.4

Vo: void volume, Vt: total bed volume

Table 2. ELISA results by fractionated antigens against positive and negative sera of bovine fascioliasis

Negative sera (16 cases) Positive sera (24 cases) Ratio of mean of

No. of

¢ T e positive sera to
fractlons Mean+S8D Mean-+25D ngichéi&t% )of Mean+SD ggﬁzégrgt%)of -~ that of negative
Crude antigen 0.3740. 14 0.65 100 1. 84%0. 35 100 4.97

1 0.7840. 28 1.34 93.7 2.09£0. 25 100 2.67

I 0.64:+0.22 1.08 93.7 1.64:+0. 26 100 2. 56

i 0.34+0.16 0.66 100 1.52:+0, 31 100 4.47

v 0.37£0. 15 0.67 100 1.86+0. 16 100 5. 02

A 0.23%+0.09 0.42 100 1.944-0.19 100 8.43

V 0.42%0. 10 0.62 100 1.094:0. 29 87.5 2.59

Vi 0.934-0. 31 1.55 100 0.964:0. 18 0 1.03
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Fig. 2. Precipitation test of crude antigen of Fasciola
hepatica against bovine positive sera naturally
infected with F. hepatica (1, 2), bovine
negative sera (3,4), rabbit positive serum
with Clonorchis sinensis (5), rabbit negative
serum (6) and sera of immunized rabbits by
crude antigen of F. hepatica (7, 8).

of Y HHK 4 & SMHUFES ELISAZL Table
20 FoRE wiel el B H 1, THBBURS KE
el Eakeh & HiFS RHEM I, HES HE B
miEel REfEel A SERERIEE(ERITLE 95% EE
B 48 ELISAH +28D)& welw AL H 1, 2
SHEBURS 16617 A& 1Mo 93.7%°Ren o
E HRAE 2% 100%8] MEERES 290

FOE Rt mimel M 49 TE Bk 240
93 & S ELISAZ R Table 201 #iR3 ut
o 7Feol 1 4B 2.0910.25, %5 FBHUR 1.94
+0.1924 wlazA Eokes H5 FRHURY BdkmK
ELISAZL S [&bEmi 2ok 8 43f% Fol o2 HEF
A st & ZRE 2 Fx Add. @, BEmE
o A BmAR Y & SRR RE 5, gk
Erc e REME e fle #6, 748HR
% 24B15 3(U(87.5%), 24B1(0%)el P o5 2ute Hi
e o5 EERXEsch Eob 100% KEES v
W et

nme RARE 2R A Bikez fied
& 408l Wste] MHE L £ FEHAKE KEAA
E# A2NE BES #ERES Table 3014 2 uie)
7ol ZEA HUR 40018 LB THAYE 2.4610.15
emolglon £R¥e 5Mld N B Toarie 48
MR el whel = gko] A Fobaleh

¥ ¥

FreEfEe] M Wi ke B2y e 4008 %
Histe A odd ole & FELIN B0l HgE
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Fig. 3. Precipitation test of serum from immunized
rabbit by crude antigen of F. kepatica against
crude antigen (C) and fractionated antigens
(1to 7).

Table 3. Comparison of wheal sizes by the antigen
of VRI* with fractionated antigens for
bovine fascioliasis

Antigens Wheal sizes(cm)
VRI antigen(40 cases) 2.46x0. 15
Crude antigen(5 cases) 2.40+0.17
Fractionated antigens(5 cases)
I 2.8740.17
| 2.7340.05
i 2.4740.09
v 2.22:40.04
A 2.22+40.13
| 1.90:0.08
Vi 1.70+0. 16

Remark; VRI*: Veterinary Research Institute, Korea

shok. EiTel ol B ®, FHEMAel TIENKMEN 9
Bt 2 BEEREC] dgx ¢ea ELISAZL FiE
#e RERN ZEHELR A" ol (Voller et
al., 1976 a,b,c) W& FHAIE DMl o FHikol &
E a2 Wil =t

ELISAR #Hife +2 £ B EMK(E 5, 1979: Cho
et al., 1981)9 W4ERGETH (Oldham, 1983; Hillyer
et al., 1979)¢ (FRsle Hlz Fe iz e
o, PUREE @A77 SEhe HFEHRA A BRI
& 4BEsl A v (Bennet et al., 1982; Hillyer, 1980),
K& 1% nonidet P-40 (Hillyer, 1980)¢}} sodium
dodecyl sulphate(Hillyer et al., 1979, 1980)% =&
HEM TE ERARK =t HAMEEERA Witz
it

¥38 Oldham(1983)& HiE HHEE Addx G-
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200, Hillyer et al. (1979)& A stdl 2 G-2507 G-50
28] 2 Hillyer et al. (1981)-& Sephacryl $-200 %o
2 A8, BHEY v den, B 5019798 HiE fB
e Al G-2000 2 4 #E KL FRAA R
fEAA MEE 9 & M 9 AR 282 gog
29 i KEAA BRUBFER ATE Bud
ub ol

& KA fHfiFes ¥e 20 gl BR
T HEE 924 Asda G-1000 2 HEFE 58
3t A& HIEES HE Bt ¥ BHEOFEE XEA
A ODz-& WMEEH vie] EX_BHRBER ER
= VR FiE BEdd

5, BHE 2 & SBVEE £ HiE B 2 B
el REAA ELISAS BT vl 55 MR
o pH:MmiF ELISAZ S 0.23:40.0024 =& HiFEE
of H#l b wtev, B nEse #RE MY A
}(Table 2). BHmES ELISAZ JelAdE & &
BHFEFAA 2F R 73 2(>150,000) 5148
#iBol 2.0940.0524 ODgt =& 713 fleH, o
Oldham(1983)°] i MHF-E Asdx G-200o2
S#IE TEY e HE ATRYE @ 4ol
A SR S KEAAA 98 ELISAZ Fd4
F1oBEE 74 ZAd A 2o 29Y, X K
el deld BHmEst $£1oWARES KEAA <
< ELISAZ& ¥ 0.78£0. 2805 HEH =8 d&
HE sl A= 100%) %=l 3t 93, 7%t 5
A ol KERMY HF S & & U ¥}, §
7THEHES St A RN HiFe2A ELISAHS
fEdEmiE 0.93+0.31, BitkmiEF 0.96+0. 1824 [&H:
9 BimiE=e ELISAzS) FEme 2RV A9 4
o 2 BE 94 0%°19l.

&8 FFiE BRmiEs BEe EXCEEREeR
KEAZQ o EHE 43 HEY ¢ gdslevt Doyle
(1973) & FotAd FiE HPELHM 500~750/8F AT
RpAA Jd& mFt HHFE REAA HREE 8
#3lg ok, =& Hillyer et al.(1985)& FTEE #TLHE
1,200/ 8 FolAol ATRRAZ # B2 ik
WE B v B 2~2188 Aboldl L~3EY W
b vebste v REKE 2o AHA BRAZ Ad A=
HBEE BEY & o2z &9 HiE REMmiFdA
o WRF BRe HES B3 Alms UA¢ Mk
7 ddz st zel=2, K REAA 49 HE
RYfumigol BEFE 48 BRIA T AL orie
Al A7 A Eeletz AR =g, HKka
S B 150EE REANA BWoR@Este] 350 #
o ¥ miEs} MRS REAZND o E¥eE A
3 BMEE T+ dg e ol RES FRS Rpunikst
FrEf iAol ol = ZRBHEel Bizd & 8¢ %
ok asd, KEANA FE BHREE BEAA 9L
miE=t HEREE v 2% 2RHFRES HBRREA A

v BHEC dolA e ¢@UE, & FHHEA QoA
B AEBRC st R SEoE AA HLsE g o
B Hiel AA pikgstA sMedE AL £d

ol 8} ol H|HME Avp 2 G-10022 FBET %
YU Fell A Btk BdEmiFArel 9 ELISAgtel 713
T ERE Ry BRIEREEANA wBwt ¥4
3 WA= AW 5 SRR WEEY REBEW 2
Brel HEEHA AT + dv BRIz 4 2¥
T A ol RE A, F5 oYU B
W3k ELISAZLe] 0.23:+0.0924 79 S BHAES 7}
4 vroten], EHIMmEE FLISAZtol QA% 1.94+
0.1924 81 FHHES BT e FHHFLSE
REW & CDEE 29 ow, B4, #iES HRK
F BEE Cho et al.(1981)3 ZF S(1985)9] Fikdl
Sete] B AE = F5FWHEANA 100%9 HR
7 MK (Tsble 2)7F Yelgen, A, X HEHIE
BRA 5 5BEURS WEBESL E ol
E FHS o BimiEe ELISA zlo] [dmiEe Ao
Heted 8. 43f24 BET 2R/ Ao, YA &
5 BB BF Bl 26,000024 De Weil et al.
(1984)<) HiFe] HERHFEHLE S 28, o9 5F
S 14,000~43,0002.2 HES A= Husigde =
&, Oldham(1983)& M s}w) = G-2000 2 K iE Wi
g a#ste HiE ##E5h#e FolAdA ATRYR
A7 % BEHNe R ELISAE B, BEsdd v &
5 BIHRC B H6A AR FRNoR KEME
RS BEERYE == BHRYE Y ZEd #FRE
T e AEE HEY € BRI e o9 4FE
A4 30,00001%ivh, 2¥ER, F558MFe &
SEPF R} et A o] FEEY BEHERR
EE BEERE SI7F 23 Mg A ZERMe 2 &
Hitgel &4 #EE v BRI 4248 5 gl

3, HEEES = oE 2HiHke 2 R, fHEst
3 BESY £ KANEE) d8] EREYr Qv ®
felet, & Kol AolM ZER HFA st Bs
o2 #lEs A0S £ F GHHY 8Po® vyo MK
B g 7@ o#HEE KR HEA, B 3ns
AE, HEIAD o 28R HEAAY pgare
2,460, 16cme] 3l es, FBHAFFTAA = 81 5Bl
Hel & B2 277 713 2A Jdengds o&

CHE SERYY HFEC St 22, HRKENA

TEEFEOT 7H4 dold MBS E T HA & kgl
22 23 B veddn A4dd, w4
e GFES BB HelAde FEMREFA =t
EARES ff 2215 Fetx & HAE 1y

# W

FHERE S BERREBIQ fike 2 BHeta) 9l shel
FE HHFS Atz A A azoezebgete 7



i) SBIHF-E do] ELISA, EREEHE 222
BARES BES o 383 2o Rfte a9

L #iFe HREERELE ; BHNEY T
ELISAfES] 95% GBEEMS #H13 258HEe
93.7%°1 ot zdlel G HEEL =25 100%°|
s},

2. FEIFURS RBRE(EREECER S B8 B
¢ ELISA K+ $63 75BHE S &4 87.5%
0%l o, THE SEEE S 25 100%0) 9o

3. GBS FHE BB 0ES et rmigAle) o
7t3 BES ELISAgLY %E7 Ydd A& 4F8
26,0008 5 H5EHF 24 BHiEY ELISAZte
Brtagel AR 8 43430 Aok

4. BRTEHEEEANA <9 FHE BpmEst 8
e KHEAR u wiede Ad B\E=A ot
KE HiE BfemBsd HHE 9 & 28RS K
A7 R MEE 6L L, #5585 1E
o] R =},

5. WFIE %y 4ol A HAERED QoA & 1, 2,
3FBHRS 2HH HK E$arq >2 46emzth
Aen, autel SRPIRES BERHEY BENE &
Bar1ql >1.5ecmyi ek 7] 9 e,

L9 #R2 v o] Bol #55BHES FFEE
BERN L HBIA AT ¢ U BRI
2ta 7=,
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Fractionation of Antigen for ELISA of Bovine Fascioliasis

Jae Ku Rhee, Byeong Kirl Baek and John Hwa Lee
Department of Veterinary Parasitology, Jeonbug National University, Jeonju, 520, Korea

In order to obtain the most specific and sensitive antigen from crude antigens of Fasciola hepatica
for the immunodiagnosis of bovine fascioliasis by the enzyme linked immunosorbent assay (ELISA),
phosphate buffered saline extract of F. hepatica was prepared. The crude extract was fractionated
into 7 antigens using sephadex G-100 column chromatography. Seven fractionated antigens were
applied to ELISA, precipitation test and intradermal test, respectively. Results obtained are as
follows:

1. The specificity (9595 confidence interval in negative sera of bovine fascioliasis; Mean-2xSD
of absorbence) of the first(MW>>150,000) and the second antigens(MW 120, 000) were 93.7%,
but those of others including crude antigen showed 100%.

2. The sensitivity (positive sera of bovine fascioliasis having higher values with compared to the
criterion) of the first, the sixth (MW 16, 000) and the seventh antigen (MW<(5, 000) were 91.6%,
87.5% and 0%, respectively, but those of others showed all 100%.

3. The absorbance by ELISA using the fifth antigen (MW 26, 000) was 8.43-folds higher in the
positive sera than that in the negative sera. This could be used as one of the most specific antigens
for the immunodiagnosis of bovine fascioliasis.

4, In Ouchterlony test, precipitin lines were not found in the sera naturally infected with F.
hepatica, but some were found in the sera of rabbits immunized with the crude antigens. The
numbers of precipitin lines in the sera of rabbits were different in the different fractionated antigens.
They were 6 in the crude, 2 in the second and the third antigens, 1 in the fourth, the fifth and
the sixth antigens and absent in the seventh antigen, respectively.

5. The wheal size for bovine infected with F. hepatica was 2, 46--0, 15cm in the intradermal test
antigen(saline extract of F. hepatica) supplied by the Veterinary Research Institute, Rural Develop-
ment Administration, Korea, The wheal size of the first, the second and the third antigens were
larger than that of intradermal test antigen, whereas those of the fouth, the fifth, the sixth and
the seventh antigens showed smaller than that of the intradermal test antigen.

The results suggest that the fifth antigen may be specific antigen for the immunodiagnosis of
bovine fascioliasis.



