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C57BL/6/ ) Rk % & ALt 4 itk > UL ELISA 4k & & 4% 7~ 28
B2 R F I E SR > B AR AR T R &
Rk A2 RERSME > AABESHBTRER T RE 2 RN
AE 92 25 28 204KD &y s o 38 £ RE B 3% Ry BB AR B HUR o
BALB/C /N R/ RAE s Sih 12 R > PAREES SR HUR 3 R1& >
& W 40 BRI B 4w e 91 NS-1 08873 4m i R 0 67 3% BOFLILBE LB 0%
BATEMRILIE R A 3HERB T A ORF—HS0ERRMES
8% 204KD Ay RE > EEER Ac) 848 th 8 (5 ik 1gG1)i 47 B4 ELISA &
immuno-PCRIA R & 8% 3R SO M 84 L 80 48 148 F e BUR M B AT & 8
100042 » F R % A dn % 64 th i s ELISA ¥ & 4 £ > 3 2K predictive value
of a positive test& specificity & i 0.9 894% % > {2 overall accuracy
predictive value of a negative te® sensitivity34 k& 0.9 8942 4 > ML
immuno-PCRGE L R E LIEIE4E3:2 0969422 > H gk Acl 84
B R HUAE 2 immunno-PCRE T B RAE 67 S R 22 09 - F R/ 35 7 2

—EFERE T -

B4 - R RS - RIRDE - T RIRDE
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Sera antibody of C57BL/6 mice after infectiorthwAngiostrongylus
cantonensis were detected by ELISA using young-adult worm gatis.
The antibodies increased at day 7 and were upetditih levels at day 42
after infection.  Antibodies reacted with the geh with a molecular
weight of 204kD from the worms in western blot s&d. BALB/c mice
were infected withA. cantonensis for 12days. Spleen cells were fused
with NS-1 cells 3 days after peritoneal boost inggt Five clones of 53
monoclonal antibody recognized the component ofkR0df the worms.
The detection of 204kD component of young-adult wantigens using
AcJ 84 McAb by immune-PCR was 1000 sensitive tlnat of the ELISA
examination. In spite of the values of predictkadue of a positive test
and specificity in detection serum specimens ofepéd by ELISA were
higher than 0.9, the values of overall accuracedtive value of a
negative test and sensitivity were less than 0.$However, the values of
those evaluation items for reliability in detectisara of patients were all
higher than 0.9. Thus, the results in the moleaudanunodiagnsis for
patients withA. cantonensis infection by immune-PCR using AcJ 84 McAb

were reliable.

Keywords: Angiostronylus cantonensis, imunodiagnsis, molecular

immunodiagnosis.
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J& % AT f %2 & (Angiostrongylus cantonensis) &k 4t A B2 1% - £ 4
f AR T A F A R s (Young-adult) R 4R B SET  fERR R
AR g 9] AL P 4o BB X BB S X (eosinophilic meningitis and
meningoencephilitis) (Kittimongkolma et al., 200'#isieh (1959§p
BFHRRERREAHEEREZOAT BT ALZ— > @ il
et al., (1975k P44 — 8 % £ & RIAE b % & 09 AT 2
B ZIRAREA TS R AIBER S B RAT R 2 R R T AR B e B AR
24 (Cheng et al., 1984 Hung & Chen, 1988 Hwang et al., 1994)
AL RFIEHE LS AFRBWIEF TN R &F
FRBEBRIN B ERE R £ (Tsal et al.,, 2001a Tsai et al., 2001b
Tsai et al., 2004) fg RAX 48 S5 BR R AR ARG D U 7 ik BIREREH
BAMERTGAEFLME AR LN R MERRT AL
RIS 0 A RURE P At G IR S 3 IR R RAE R S R
W % R IERIE » MBPAE A R AR BRI E AR ERH A
A IEFE 6435 BT 2 4% 32 #9 50%(Hwang et al., 1994) &1 4.4 &
A A% SR 5 BT R RAE £ 4% 5% 5] (Tsai et al., 2003 Jin et al.,

2008): 1235 W &Y L5 47 A 45374 ©



% T 35 BT AR AR R R A SR B Fr RAE A R SRR e 89 5 BT
fa RAE 6% 5% &35 7 21 60 ShREHUR £ SDS-PAGE#) 547 » 88 77 i
fy1RA5 3k > M B ¥ K 4= & (Toxocara canis) ~ F 3 AF % & (Clonorchis
sinensis) ~ K # £ (Dirofilaria immitis) ~ %% #m & (Ascaris suum) ~
B F 4 & (Anisakis simplex) & # /s 42 4 & (Qrongyloides
stercoralis)Z fj A X £ REME > B b kxS ETE R ¥4 A BT
B JE(Anderson et al., 1962Bouthemy et al., 1972 Kamiya et al.,
1972; Suzuki et al.,197Fy & A @8 £ 47 (Gel filtration)(Yen &
Chen, 1991 %, 7 & Ft 4% 47 (immuno- adsorbent technique)(Sato et
al., 197434t £ R S ET AR - EANE RELRHBRE XX D
BT e RUR M B B M &0k 4 A% & (Welch & Dobson, 1978
Chen, 1986 Yen & Chen, 1991 Eamsobhana et al., 2003
Eamsobhana et al., 2006k 2 #] Fi 3 #k 182 b1t F £ 27 &5 22
204KD g HL . i 0 B AR B R A SRS A9 B B B
#) i 91%E 98%(Chye et al., 2000) 128l ae ey X, > T &
AT EIRAR R RBATRREEMIET RN
Bo P9 ey 4225 > B bR B AR SRS BR A RS B RER SRR LR s

7~ — iE#E 8y F i (Eamsobhana & Yong, 2009)



WE RS F RR DB 698 & > immuno-PCR & £ 64 &
A (Zhang et al., 2008) A&t 7 #t 3% 12 #8 & (reliability) &9 738 35 42
(Giorup, 19973F4& immuno-PCR A # /& AL d 4 SR 5 » F

%% BTG FT AT

=~ MHEFL
% 2 gp & a1 B (Whole worm extracty # 4

AN B AC R B R R RAE 8% 35 5 = H0 4) 85 (L3) 89 42
(Biomphalaria glabrata) 74 1b1% » £ A3 BAMREE T L & 688 > &
BIRBORESOE LI » & 21K N RALHMEFER

5 B4 0.15M PBS pH7.2893s % m i » S W F F 58
W4 BB 5 P e A 4°C 10ml PBS#Y KIS P B S BRBUR
ERBERAEELHES > BOXRIEEREZ  LRIERE A
30,000rprmi 4°C o 30 5-4% » RER _E# & L Bio-Rad& & 8
ZeBEERGE 22h 0 o REN-TOCHREAT -

2. BARR M E

C57BL/6(B6Y)s R B % 30 & AcL3 %% » 2B % 7~ 28~
A2 RAEAE 0 48 LEERRER R O B3Rk f 0 42 4°C 24 3,000rpmik
5 548 > BRI FA-TOC A R4

3. BT EEESH



4o Chang et al., (1990} i - #u /& #1 sample buffef 4%
# 3 H4Ek S 0.1% sodium dodecyle sulfatg; 12.5%
polyacryamidef} & 7 » RZKnF = X DREGHUR R H
U ¥ 8 X 285k % 45 3] NC-strip> #5 b NC-strip 42 4°C 274
5% RLAE¥ ke 0.15M> pH7.2 PBSE& R 2815 0 5 BARK 2 /)N
Ry R BRI R RAEZRIE » RERRIES AT
BhoNeBEFTORDIDARLEKRE G SN = RHLE -
(HRP-conjugated goat anti-mouse 1gSk % & R J&E &9 =X 4
B 5 F 4% A% S ik 3,3-diaminobenzidingt R JE XL £ &, o
Bp o] %038 X ARAR RS Fo 55 38 HUR AR b s A A £ R
BB RS

BALB/c /s & % 30 & AcL3 » B $1% F 12 R A e E 4t
AHEFERPURR > 3 R%E £ A » MMM NS-1 myeloma
cells ;&4 # poly- ethylene glycok&47ak4 » JLii4 HAT &
15% FCS#y RPMI 16403% & KA & 3% 88478 10 X 1% 2L ELISA
BEHRBABER SO REHE - # F — 138 & B (limiting
dilution)# f5 B M HLRE > 1R B4R &) HUR R B AL URRIR 3 A
Wagl AR RGN S8 TR 4T ELISA ] - {7 G2 HA4Z

MR E—RESH RSB > E—F U LRREGEBRAE



48 A5 3B) 3% B Ak H B2 64 immunoglobulin isotypeg 1gG subclass
5. BRI E R

B 6 2 8 K BALB/c /s & ° BEREX 51 0.5ml Pristane
7 KA IRAT 2wk e e BT, 2X 107 cell Iml> &N R
IIAN05mb 1 2 2384 /NG BARIRAE K > ASHSRIE EUAR K ©
F 4 fn IR R dm IR R G 2 4% 6 BRR AR AR -20C A fF i — 4
b -

B KT #] A Chye et al., (200Q) 7 x4 1bhide - 4 %
Protein A Sepharose CL4B# 0.1M PBS (pH8.0)x 4:1tb47] &
ERIRK > FTIRAKERBBETERMUEDREBL S0
BB IgM $uBg - ek 0.1M citrate buffer pH6.03% & #94¢
B % IgGL g -

6. Immuno-PCR&A]

REBEAEREMN A 500ug 494 b BRI 50ug
biotinamidohexanoic acid 3-sulfo-N-hydroxysucciniai ester

(BAC- sulfoNHS)R. 414 » £ R4 & R4 1 /o5 > & Exkbuae
3 I biotin > 2514 ££ ELISA plate?L g su A 50ul %4k 8y Bkt
B2 (10ug/ml) » 4°CFa R 44 » & TBS #%3%(150mM NaCl> 20mM

tris-HCl > pH7.5) & k& M o9 hL g » Fafg im A2 1% BSAR



1mg/ml salmon sperm DN&j ETBS (TBS+0.1mM EDTAY> 37
‘C 1/)\8% > A TETBS buffer(ETBSA 0.1% Tween 20k 5 %
BN F SR SBIAR R E > 37C 1 R A

TETBS i 12 k4% hu A &4 biotin g £ k8 - 37C RJE 1
INBFig 0 B TETBS 2k 12 &k > 4w lug/ml & streptavidin
50ul » £ 37CRE 1 /8% » B TETBS % 12 % » &4 e A
biotinylated PUC 19 ¥:% R J& 30 4% » A TETBS7 12k
% B A TBS7 5 R » ARk hu AR B Bam HI» 2/ epig i &

L+ F&#4T PCR> 7 PCR#%Z R JE & M Au 3ul b 45 49

template DNA> & /v A deoxynuclcoside triphosphatgrimer

(5-CAGCAATAAACCAGCCAGCC-3)(5-GCCAACTTACTT

CTGACAAC-3) (Zhang et al., 2008) polymerase synthasis
buffer - MgCl, - Ampli Taq DNA polymerase v & @ /K1 48 &
2 30ul - J i 95C5 4-4% :# 47 initial denaturation 2544 LA 95
‘C30 # &y denaturation55C 1 4-4% &) annealingfe 72C1 542
& extensioré& 30cycles: #& 1% 72°C5 442 &) final extension
PCR & # LA 2% agaroseg 7k 14 #& ethidium bromideZ & # %5 -

7. ELISA#zA]

BR B Ak HU 2 (10ug/ml)50ul # ELISA platesLr @ 4CFak



1% LAk (4 0.5% Tween 2G4 PBSYE 3k > v\ & 3| # 8y
HRR*ZWBFE » EEFE 1D iRk 3 RE > KK
Ha s 4 biotin &9 B Ak &R & 4 streptavidingy i 84t & B2 &
HRP) » & #% % & % 5 k4% sw A HRP & % % &
tetramethylbenzidine (TMB) 20 524 285 ¥ £ &1% > /w A 2N
B R Bk 1% LA 405nmik KRR R -

8. S RE 2

M)

& Gjorup (1997)r il 12 %8 & 69374 &4E A IAIE4Z > LA IR
T8 A% 3 K7 0.9(90%) #e B8~ A 64 35 7 3 B R BT & 09 0%
DETRTH B AR ELERATERY - AAHEZ LT

Overall accuracy (E B+ E S M) AR/ 482 A3

Predictive value of a positive testg &5+ A #/( & B M+ 5 HE) A$
Predictive value of a negative tesBE 2 M A /(AR H+HAE M) AR
Sensitivity: B AS/(E B HE+HE R ) A

Specificity : E &t A S/ (A LM+ 1) A

=~ B3
1. B6 /s B & HUpE & & Jr 26 B AR
ho B LA7o+ > B6 /s R fn i HU B 44 2 4 AT 0.1920.06:% %7 -
oo REH”R T R028 RA 42 RyuiE o4 A 0.47+0.18-

0.81+0.23% 1.1740.35 & H B - #i4e B 2477 * B8R
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KOG o F RSB RR ST T ERNEHE T

SFEHRIRIE » mayF 7 204kD 8 538 R ZHRE

2 o
. BrkiAg ey &

& % Tk & RAE 8 S 50R BALBIC &, 64 BRBR 4a Bn 52 NS-1
e B R AT AR B Bk BB 0 B HLRE R 0 B BOFLIL R BB &
BHEEITEMRILIRIT R &KIZA S ERMRESIBRIEL
A O UABFEEoHER  wE 35T £ 45 SrkERLE
1 55 58 204KD A% 64 A mx 57 M R JE e
. BARIURR M

SHREAZILR 2GR B BRI - A RIm S ~ P 3%
TRk~ R~ Bbmss  BEKE R AL MERSF S8
HUR A ELISA 4] » &R B RXAXRE » 2N ik eis
Mk ok AR AFGRABROIBEAR > 2B E
63 R £ 115 Ry in 2t RE > ik ey Huat o %1 % 1IgM ~
1gG & 1gG2a-
. BB it
ACJ84 @k 4 75 £ BALBlc /N A FrS B 89K » &

staphylococcal protein A-sepharose CLBBE 4 & #7 » # A ik

11



2 R % ey 2k Bk & ek 0.1M citrate buffer pH6.084 28 4 7% >
LA SDS-PAGE S #7 st 465 > 4w B 4577 > KRR 698 # R
RomARFEG R 0 T EARILAR 190Gl stk 0 2R AW
heavy#v light chaine

. ELISA g2 Immuno-PCRELE &9 tb &

B RAE 88 BIUR & PR 1ug/ll £ 10°0g/L > 5 31 24
AcJ84 B kgt #£ ELISA & Immuno-PCR{A ] » & %4 5.
Fiow 0 ELISA Fi& T80 2 10%ug/L ehHuBEE » M4 B 6.
pi % > Immuno-PCRYT {838 £ 10°ng/L &4 B R -

. Immuno-PCRY} o 7 4 24 &4 43 78]

W8 THR o RERRELGENRELFHRE > &
immuno-PCR#& 8] » £ 4 F K/ N& 2.67kb 235 H R EHF
MAREHBEZRMERIE -

. ELISA g2 Immuno-PCR¥ % A dn F M B A B 45 R 693745

KRR ER AS LR EH i H ¥ A 20 4 5 R MR
EHRR&M > L4825 LA KBRS 2B RSE BT
PetE IR X 0 A bR 36 4 R R R4 > 2 ELISA 4%
BER ERABRESAREEHRREH Aok 257w

Overall accuracys % 0.88- I+ R JETERIE(Pv+)4 0.97 &

12



MR e 788148 (Pv-)% 0.80> Rk & (Sensitivity) 0.80> 4% & {4
(Specificity)% 0.97> 2 24 immuno-PCRix & » B4 % 3.4 >
A% A 0.94-0.98-0.90- 0.91- 097> MK L4 f ik
MR8 4 ) By B R RER AR R85 08 ROR S R 2 28 4 R o4 ELISA
WEFREBE 0 ERE > SUREE 0.80 HepEg R
0.90> Mk E K% AL o EHRE B4 3FEIAZMEH
7 0.90Gk 2.)° A immuno-PCRix & > £ i & R B RSB H

By fo 7 BB AR 0.900 HAa¥ 7 0.90(% 3.) -

BE

R RAE 8% sk B 0058 FHRBEMAMRERAKRE
PG G IS T AR S FEBRRARREREE L
T 5B Ty AR B A fn FHURE 0 A2 B SR R A A T BRI H R,
7 X R E B %8 4+ (Bouthemy et al., 1972; Suzuki et al., 1975%
PRA s 2 B E XL A7 ik (gel filtration)® 4 3f 4y &b ey bR - 1=
%o 7% 35 BT 69 R MR B B M R i % & A2 B (Kamiya et al., 1972
Chen, 1986) 4.4 £ € X Sepharose 4B-CNB#& 4 % ¥k g2
R AL RAE 4R S bR (Sato et al., 1974; Welch and Dobson,

1978) 12 % ¥hiifi ey & — M4 A 5 0 3% Chey et al., (2000)

13



BREMNABGCEREAGEF FHLMILER S T2 204kD
BT R IR R d F LR AT S AR B RUR A B 0 (2
FHRERBNZERREGRAIBEAGENZERELR
By #13E -

Ay SURR L B AR 0 AR AR P9 T4 B % R AE 6 1 SR LR AR
fy o AR A — EE BT 3 0 £ 9% 2 BT % & (Smith et al.,, 1972;
Phillips & Draper, 1975) #i#i+.4& A 73 % F 4 sbom &89 x5
#7(Reddy et al., 1984; Lutsch et al., 1988F X S & 2 & £ 4E .48
W E B LB RE YRR R RAE R &R
(Yamashita et al., 1979)s1F A 84 & % & o iF P Jg RAEM 4R
b sk B8 DUR AT R T AT 8 0 BREAR M R AT A — S B R A A SR
Blio Mg R —MHSORBRAHESUBF TR FTHRORBEHE
B o T ARE B BATH AL 0 BRI R B LR T A R —
6y 78 > @ b Eamsobhana et al., (1972)Liang et al., (2005 &
PR RAE 8 ek R s HUR 31KD pe pr ey B AR HLAR A Tk 25 B
Shih et al., (199ML 5 & f& R AT 4% 85 % = #A4h & 91KD ity ey §
PRILEE N RIS BT B ANRRCGR R RAE S8R 86 4% © B & A BR
WREREE B WASMHRT AHFFROME BibR&R S

Z B e HUR AT FEIE R 894Z 8y sy o Chang et al., (1990)

14



3B Fr RAL i 87 8% F S H7 204KD sx fr 6 Bk SURE ) JE A AR B R
B S BER 0 1843 97.6%8 1009 44k 1 B 4% B+ (Chey, et al.,
1997)-

P AREN s BEAR PR 69 F K 0 £ BARBUB AR A L AR B9 HLR
E—RBREENALE AR LBERETFRPER A F
BPE B R B EERBRIDEFEGE - K RIERRHR
ERFOER BIBEoMRTFoFRE  FRRERTR
dn F HURE Bp S F 2R 85 88 204KD R An 3 A RE 0 T B — B 1R M
R St #7394 45 7742 (Cheng et al., 1989k & B 72 C57BL/6 /]~ R Bk
FHER BRTHOREERAMEGER » RLF FH558
204KD ity £ — 8 g 8912 HLUR -

BEAR A EARIUAE 3 ELISA ARl RAE M &R Hm AR FR P
204kDAZBHLR > THRALABBORELER et hFiedE » &
BPEfEE 81%(Chey et al., 1997)#k A A 4R EMA — LB R
o B iR e A B8 LA fn i A B 4% - Sano et al., (1992% & ELISA
B PCREA% i SR M A 45 B AR 69 Immuno-PCRE 4 » AR
R BRIR RAE DG & F F &M 204KD mty6d 45 B EARIT
B B L RBRAF T ARG SR 0 K% ER PUC 19 plasmid

DNA % reportery+ » PUC 194~ ampicillin resistancgt A » lac Z

15



Fo B A6 PR BRI B 0 o PUC 194 primersi: b biotin > H 4 %
EEAS L EXRILE%L > AR BamHlI 7 PUC 195 5443 PCR
ARk reportersy+ - B SLFAEA T EAF ARG 5 T RIRSETER
AE B Ac)84 B rkHiae & biotinylated AcJS4% 4k i 5¥ ik
ELISA skila 1ug/l & 1042 2 7| B F F S8R > &
2T 48:8 2] 10ng/L 6932 > 422 immuno-PCRi& & » 4 R T4
%] 0.1ng/L &8 % » Rk immuno-PCRey &84 % & ELISA &
10004 © B4 — % 7% 35 BT BT A 7R 69 B2 B - RS A X
AIRFEARGIRAE 0 PR A 5AR A &7 0.9 A1 (Gjoruup, 1997)
K3 ELISA RBMEAHRE R LM R ARE > BRI/ EK
RHEARE 0.9 245 F & — ARtk 6y S 58T 5 35 ATOLH AR %
Mo A (e R R &R ) £ - @3F overall accuracypredictive
value of a negative tesk & M 34/ 0.9 12 3 # immuno-PCR
B Z AR B 69 s 0 AME AR B R SR AR 60 R B AL A
0.9(0.88)> H4k¥giE 09 Uk v =4 B ETHAIEE RMELLE
a0 LA E SR FR R P ARG R B 0 RH R kBB ) R E R
R AEBERNILEES  THRBIIRBTE > AT R
immuno-PCRI% A& RIx o éf R R »F SR DT

ke

16



B~ R
ATRE AR R REDRSF F 48548 204kD sty & —
B BARSLEE 54k S0l & — 4k immuno-PCRE: 8] S 82 4L
J& o TR 2] 0.1ng/L ey iR BLUR M Z 7 ELISA 49 10004% >
BREANARBEINRE » B ENAIAIERY AN 0.9

4 A AR B8 5 T IR B -

HEERARARARBEMER

N
7
’

ho B3 REFFRAEAT ACIBAE AR AE 0 HAF M AR E RE
do 4% 55 F 20 52 204KD sty 0 At eddiaE A 19GL > g R3s A
g 103 R1B4% 2 & A H g > JE A% immuno-PCRi: & &3 L &
R A ELISA & 10004% - FIERAM AR B GIRE » F613
RN AR RIEAR > B3R URE 5 a4 KR RAE £ 47 85 R
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& 1. Spy kil RAE MR 5 F FH0 588 204KkD HL R 69 B bR Ag 45

P AT
L RETIN R #EMH(R)@ ®EHE A
Acl 84 _ 103 lgG1
AcJ 26 _ 91 IgM
AcJ 101 _ 63 lgG2a
AcJ 67 _ 115 lgG2a
AcJ 91 _ 87 IgM
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#* 2. YL ELISA ¥ & R F J& AT fn 47 5 AROR R 22 ¥ BB 2 o i A BE

12 R L 09 o #7

5ol AE £ BRLRRE RS R G

A 45 20 25
HEE 36 - -
True positives 36 16 19
True negatives 35 - -
False + 1 - -
False - 9 4 6
Overall accuracy 0.88 0.91 0.89
Pv + 0.97 0.94 0.95
Pv - 0.80 0.90 0.85
Sensitivity 0.80 0.80 0.76
Specificity 0.97 0.97 0.97

Pv + : Predictive value of a positive test

Pv - : Predictive value of a negative test
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% 3. A immuno-PCREE R £ E RAE G SR AR KRR EHRBE o F

WAL 15 R 0 oA

M B2 4 B BRSERG KBRS R B

B A 45 20 25
HEH 36 - -
True positives 41 18 22
True negatives 35 - -
False + 1 - -
False - 4 2 3
Overall accuracy 0.94 0.95 0.93
Pv + 0.98 0.95 0.96
Pv - 0.90 0.95 0.92
Sensitivity 0.91 0.90 0.88
Specificity 0.97 0.97 0.97

Pv + : Predictive value of a positive test

Pv - : Predictive value of a negative test
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