FLIREEEE 56 (2) 291~303 (1987)

7= A [ RGRCERNLPRERDO €/ 7 v —F AHUE
X BN & T OISR T 55

® B F R
FUBER AR L B (EE FH @ %0
e B 7 &

FURE R CHRESE 1 e (M FHES #58D

Analysis of Anisakis Larvae Specific Antigens Using Monoclonal
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Seven novel monoclonal antibodies reacting specifically against Anisakis larvae (type I, L3) were
generated by fusing mouse myeloma NS-1 and spleen cells from-Balb/c mice immunized with solubil-
ized antigen of Anisakis larvae. All of these monoclonal antibodies (Anl-An7) failed to show any
reactivity against Ascaris suum, Dirofilaria immitis, Toxocara -cati, Trichinella spiralis, Echinococcus
multilocularis, and human tissues, except for a weak reactivity of An6 against intestine of Ascaris
suum:- These were reactive not only to solubilized antigens on ELISA but also to frozen sections of
the larvae; Anl reacted with muscle (M) and the Renette cells (R) ; An2 M, R and intestine (I) and
pseudocoel (P) weakly; An3 M, P and R weakly; Andé M, R, P and I weakly; An5 M and P; An6
M, I and R weakly and An7 R and I. These monoclonal antibodies indicated a high specificity of
reaction to Anisakis larvae because they did not react to Terranova larvae (type A) which is a
worm of anisakid species. Anl, An2 and An6é revealed a distinct reactivity against excretory-secre-
tory antigen (ES antigen) using ELISA method. An2 and An6 recognized the antigen of 90kd and
68kd of molecular weight, respectively, as determined in ELISA with the antigens fractionated by gel
filtration. Anl, An2, and An4 immunoprecipitated with the antigens of 32-36kd, 40 and 42-46kd, and
130kd of molecular weight, respectively, in Western blotting analysis. All of the antigens were
apparently different from the hemoglobin of Anisakis larvae; this can be said because of the
different reactivities in immunostaining and immunochemical studies. When An2 was applied for
seroimmunodiagnosis of patients with anisakiasis, it was shown that this monoclonal antibody may
be useful because of the improved specificity using ELISA analysis. Collectively, these monoclonal
antibodies have potentially important values in- investigating the taxonomical, pathological, and
serodiagnostic features of Anisakis larvae. (Received January 9, 1987 and accepted January 26, 1987)
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7=V FAER, BAEYERTLIEESL LR
Eizs\T, deigEs SN, i chEr i F#A
LCW5. %, B TLHEMIS2T5Y, van
Thiel 52 1k D THE I IcA T VAL, FOHE,
ETORNEIGRINHIEIERLIRTLR, £
DORFEFHW U724, 20X 5L, FEHEIE2RD
HHEECR VT, FHENTHY, SBEILOR
EXTHINS, —F, EEWEBTHD b, H
EH, TOREERF, SEHECEL, REPHOHS
PELTCVAS BE T =V +2ABHERED T
Anisakis larvae (type I), (type II), Terranova
larvae (type A) 75, BAEE T, YEREFELLTO
AT B REMRAEND BN TED, 7 =V F 24
EXERTVSD, OB CTORER L EIEHEL
Tuieb, ¥, Thbo@EIL, HMRBRZHESER
NAHED, FOFEBIRLH—ER TV, F0i
WREFREN DL Ie B, TRSHRY, R s
I DRAESRADRTETNBY, —JF, 7=%F2
fETIE, HFHRREH SEORE AFEVRSOH
B REZATRAARZD LN TED, ThbDER
LU, BRI BT VAE -GS, TG
RFOBEENRE 2 b T\V 5B, FDH7 = F A
Rk, o5 WPk HiE (Excretory-Secretory
Antigen, ES HiF) OHIFENEN, &b MERIE
DEFL, BRHHCEBELEEYL2EELbIS.
oK, T=vFAENILHORIEE LD, A
BEPREL BRI B CTY, BHICHET 5008
By, FEEOSVREFHZHEN IS, &
DX 5, T=FAGROBRRIEOMITIL, T
RHEFPME, BRZEENICREOTEERES 5 2
T, BOTEETHS LEbh 5.

EELIL, TovFAGREHTAE/ 7 —F L
HAEMOAD) R ER L, 7=y F AYRICBDTHR
RI7eHURI D\ T, FEEIFMETE, SLFRER A g
L, b, RFEFHIH~ORAYHL, FUR
ELDOTHRET 5.

2 EBRFE

2:1 PV FPBR e zoinBHESR

2:1-1 7Z-¥F248 72 BHOTRERE
7 =% A% (type I, L) 12, JLg&ELED A 7
FYFISORBHEETLIOBEL, ToREEAERD
Bruvieh &, ML, V vEEEEE (PBS) itk

il

FLBRER 5

U =54 XL, 3,000rpm, 10 5REEOE, EEY,
S LI BRI T, 100,000 G, 1 EREEOL,
O EEER, T =y AGRTEETER (AN #FiFO &
LT, Bofm L BERmEER L. —HoR
i, BETDREL, RERECHERL . ESHE
L, 5807 =vFRAGRE=H7 5 A=2AT, 3ml
PBS thiz ¢, 37°CCincubate L, 3 Hlichizh, 24
Relgr, £bEdssk, B, bEaEvsT5
L x 1B,

7 2 [EIH (Ascaris suum) ¥, BRREE X b H#t5
Shie. ARROFEBRT, 72 EIRAEETEAS
F) BT, BRUFEOXMBIRE L. —8iL, &’
IR EL, REREAEMFEHA L. ZhbDRE
EEgho®BEE L, Lowry 37 i THIE L 7.

2:1-:2 zofioiRb@EL Y

Terranova larvae (type A3, 7=%FAREHHEL
R, 2oy b o3 XML, PMUSYIC X 5HEE
FRSEC->TRE L. 74 7Y 7 (Dirofilaria
immitis), # = [EH (Toxocara cati) i}, FLIRERIA
FEERIER L b 45 X, JEER (Trichinella
spiralis) (3, JLMBEAFEBEFHAMRELERIZ LY,
=% /2y 7 A (Echinococcus multilocularis) #iJR
v, AL ENEEMENTTRESEELI Y, Tt
hiEEdhic, chbiy, EEVR S, BRTIWED
SHEHRE & LCERL .

2.2 /7 a—F kR

Balb/c = A EBERIZ, 7 =% AR EHEPE(00
LOFEE1E, 55EREL, RELED 4B,
FfE~ 7 A BEMIE 1xX10% @&, Balb/c v AHRE#
M fa #k NS-1 2x107 {8 %, Kohler and Milstein?
DI #E U C, polyethylene glycol #4000 4k
)% VG CHIRRRE S e, BhAMIREY 10% FCS o
HAT-medium (1X10™*M hypoxanthine, 4 xX10""M
aminopterin, 1.6xX107°M thymidine in RPMI-
1640) wwEE L, 24 771 — b+ (Costar, #3234) = 1
ml Fo5%EL, 5% CO0., 37°CI2T 10 ARMEEL -,
AlE i A 89K U 7%, 10% FCS jn HT-medium
(1X10™*M hypoxanthine, 1.6X10°M thymidine
in RPMI-1640) 10 T E5 &t H7e. BREHIRL A L
TERLY = LOREEES, Tic® Enzyme Linked
Immunosorbent Assay (ELISAYizcCAz7 Y —=v7
L. b, BAGFRECT, Zhbofildds = —
=v 7L, MoADb EAKE L TSR L . ~
v—=v 7%, MoAb E4#k%, Balb/c =¥ AR
TRALL, MEEMCTBRL, BomzAuv
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7-. MoAb o Ig isotype t%, rabbit anti-mouse
1gGl, 1gG2a, 1gG2b, IgG3, IgM, IgA iz T, ELISA
#: (Zymed Laboratories Inc., San Francisco, U.S.
A) T iTle ot

2:3 microELISAFZick s Rx5 )~z

AN BUE (1 pg/ud) 50ul &, ASHUR (1 ug/ul)
100 ! %, microELISA plate (Immulon 2, Dyna-
tech Laboratories, Inc., Alexandria, U.S. A.) i,
37C, 1BSEIWAE I, 10%AF 4 107 (FHD
(SM-PBS)i10:%C, # v = A% fiilcL, BEHREBEIRAS
7wy 7 Lt 0.05% Tween (PBS) 12T, ¥ilLic
%, BiAMEEESOL 2z, 37C, 1BERGEX
& 7o, PE ¥, 1,000 % % R o peroxidase conju-
gated goat anti-mouse Ig (Kirkegaard & Perry
Labo., Gaitherburg, U.S. A)) 50ul % 50 %2, 37°C,
1EBEIRIG S, +o7cdid sk, REKeLT, EE
1t 2,2’-azinobis (3-ethylbenz-thiazolinesulfonic
acid) Diammonium salt (Sigma, St. Louis, U. S.
A) (ABTS) # H\., #EE A buffer (0.05M citric
acid, NaOH #fu% pH 4.0 %) 15 pg/ml
7% L (ABTS citrate buffer), 100 x> %,
0.01% H.0. oF#HEF THREI R, 37C, 30 5w
Bz T Kt & ¥ 8 8 ELISA reader (Dynatech
MR600, Dynatech) # B\, 410 nm OFEET, &K
ExEE L .

SEMELAINCESHIIRE, MoAb oIt D,
MEA ESHFcB&#2 T, B0 micro-ELISA 1
TIT7s » 1.

2.4 WHIIIEE

BEoo & Rfd%d, WAERRCCHRER, BUWAU
pm) &L, &7 w5 5HEER, & MoAbio
RIGHRBER L 7o, —kFitk & L fluorescein iso-
thiocyanate (FITC) conjugated goat anti-mouse
Ig % B v, ME®LIHFEER T, Leiz Ortholux
microscope (vertical U. V) i THEL -

2.5 FEDFFOKRER

2.5.1 Gel filtration

AN #H{JE 10 mg/2 m! % 0.01% sodium azide fn 50
mM Tris-HCIl buffer, pH8.0& T £ #1L L,
Sephadex G200 1z T A BG5S EL, £4EE MoAb
O FIEME % miocroELISA i THZE L -,

EZOEYEAE T0pug/ml i F A2, 50ug/well iz
C microELISA Plate 1z 37°C, 1B R E & ¥ 7.
0.05% TritonX fn PBS 1= T #: % %, 10% SM-PBS
12T, 37C, 18R incubate L7, MoAb 50 ul %%
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well iz fn %, 37°C, 1M:M[ incubate U 7o, & 78,
1,000 & # #R peroxidase conjugated goat anti-
mouse Ig (Kirkegaard & Perry Labo.) 50 u! % i
%, 37°C, 1 [ incubate L 7-. ABTS citrate
buffer iw THE L, 410 nm i THREE > BIE L 7.

% F B 1, Blue dextran 200, Ferritin (440kd),
Aldolase (158kd), Ovalbumine (43kd), Ribonu-
clease A (13.7kd) #FEESFTFLLUCHEHRL, TR
Li-ART, £E#EE\D Kav L 5TFE 3D &0
BB ohi-EMEY AW TEYEE L.
Ve—Vo
Vt—Vo
Vt: total bed volume
Vo : void volume

Kav=

Ve : sample elution volume
2.5-2 Sodium dodecyl sulfate polyacrylamide
gel electrophoresis (SDS-PAGE) ®& U°
Western blotting method

AN FiE (1 mg) %, 5% 2-mercaptoethanol, 2%
SDS % 4 A 7250 mM Tris-HC1, pH 6.8 (Sample
buffer) 100 x/ & =R 12T 1 Bff] incubate L, “h#%
SDS-PAGE i o & #H & L 7. SDS-PAGE 1,
Laemmli'® o 812 ¥ U €, 10% polyacrylamide,
0.1% SDS o &tkt, 23575y LVEXIKERE(Bio-rad,
California, U.S. AD ¥ BT It ot. FLrd<—
h — G OETE Hett % 0.025% Coomassie brilliant
blue R-250, 45.59% methanol, 99 acetic acid &
BCeERZC2RETR, Bfad =5/ — KERE
BERTERC T 1L2KEEBI -, HFE~—F—
%, phosphorylase b (93 kd), bovine serum
albumin (67 kd), ovalbumin (43 kd), carbonic
anhydrase (30 kd), trypsin inhibitor (20 kd),

a-lactoalbumin (14kd) o 6 BORESW & B\ 7o
X, IEXRE LA v, BRRBAL T v
A7 wmyF 4 v 7R (Blo-rad) 12T, Zeta-probe
membrane (Bio-rad) Fiz blotting L. A% & i

|7 iR (5% SM-buffer) (0.05 M Tris-HC], 0.14

M NaCl, pH8.0, 0.1% NP40) & T LI L 7= %,
MoAb# 1 %, BR T, 1KRBKRIE ¥, 5%
SM-buffer iz T ¥ & %%, Dbiotinylated goat anti-
mouse Ig % 1 BRIRIG S8, PR, 1,500 EFH
Horseradish peroxidase avidin D (Vector
Laboratories, Inc., Burlingame, U.S. A.) % 30 &
BIRIG S97:. ¥, 5mg O-Dianisidine #2H &
LT, 0.01M Tris-HCL 0.14 M NaCl, 0.02% H.O,
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DEBEWR I TRE I,
2:6 ®/0—F L& %A L1 microELISA (=
& B37 % F2mEnkH

microELISA Plate (MS-3596F/H, £ Kk ~—7 5
A R KR L 72 MoAb An2 (10 gg/ml, 100 ul) %
£ wellifnz, 37C, 1RMERE S 7. H&EE,
10% SM-PBS iz T, #& well #F L, 37°C, 1K
incubate U 7:. iz, AN#HIE (100 ug/ml, 50 ul) %
iz, 37°C, 1WRE incubatel 7-. +4icdei L7,
10 fE AR ORI % 50 ! 3> duplicate Thnx 7o.
BE¥% 1%, 1,000 £ 7 B peroxidase conjugated goat
anti-human Ig(GAM) (Kirkegaard & Perry
Laboratories, Inc.) 100 x/ #2fn%, 37°C, 1KREK
Ji X @ 7o $E# %, ABTS citrate buffer 100 u/ fn
z, 37C, 30 4%, 410nmic CTHRKEEXRIEL 7=
(MR600 microplate reader).

Fig. 1 The reactivity of hybridoma supernatants against ANAg and ASAg on microELISA plate.

FLBRER EE

3 # S

3.1 microELISA (- & 5 Hybridoma screening o
=R

Fig. 11z, screening Bz /7%, hybridoma FED
microELISA TORIGH AR L7z, 7 =% F 2GR T
D=y AREMmMFER, AN HE L3, ASHEIZS,
i < %R L T\ % (mean O.D. of ANAg/ASAg ;
0.347/0.314). AN R & KIG L 724 < @ hybridoma
LB DRk, ASHIR EARZERIEERL TV 5
(0.119/0.111). An2:i3, ANHE L 0 &, #< KIG
L, ASHIF & 11 & < LERIGH TR LTV 780 (0.234/
0.003). = o#fiz, microELISA 1z ¢, ANHE LK
L, ASHIR & 2K IG % 7R & /¢ hybridoma %
cloning L, Anl~An7 » 7 © MoAb # 4 4 % 18
1.

Immun-
ized mice serum (A), hybridoma 14B5 (B), and An2 (C). ANAg (lane 2~5) and ASAg (lane 8~11)
were Anisakis larvae antigen and Ascaris suum antigen, respectively.
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Table 1 The reactivity of wmonoclonal antibodies against varvious parasites and human Hssues.

Par. \MOAb Anl An2 An3- An4 Anbd Ané An7 5A5 13C6 14B2
Anis. + + + + + + + + + +
Asc. - - - - - + - + + +
Ter. — — — — — — — + + —
T.C. - - - - - - — nd* nd nd
T.S. — — — - - — - nd nd nd
E M. — — - — — — — nd nd nd
D.L — - — — — — — nd nd nd
Hum. — — — — -~ — — nd nd nd

Ig 1gGl1 1gGl IgM IgGl IgGl IgM IgGl IgM IgA 1gGl

Par.: Parasites and human tissues,
larvae (type A), T.C.: Toxocara cati,
locularis, D.I.: Dirofilaria immitis,
monoclonal antibodies

3-2 E//0—FLHGOKREM

Table 1 128 57 MoAb o, ¥3HEED Bt
ELISA iz &5, £%4ER, Roe w3
FISHEx % Lt. Fdho 5A5, 13C6, 14B2 o X 51z,
% < @ hybridoma 13 FH X @I, FEGERED

_Terranova larvae (type A), Ascaris suum ~ & 38
ERIGHELRTR L. UL, An6ir, BEHAEcT,
Ascaris suum o m i 3 5 1 F D AL E KGR R
3, + &L o L#F, Anl~An7 ¥, Terranova
larvae (type A), Ascaris suum, Dirofilaria
immitis, Toxocara cati, Trichinella spiralis,
Echinococcus multilocularis % e b &R IC 3\ T4
SHERIBHEER RS oo, 7 =9 F A5 HRicwd
LD TCEVCEEE YR L2 b0 MoAb, Anl
~ANT IO WT E BIBREL L.

Immunoglobulin & subclass 1, % < 11 I1gGl, IgM
Th - fedy, FERIGERT MoAbodc, 13C6 nfF
CIgA BRI 0L S 0, FERAROESBRIRER
A ot
3:3 HMEEHIC LB E/ I B —FARGREHED

FoYFRHBICBTHBE

THRENDT =4 2 G REOHY) 0 TR R
FasRIGR#EER, Fig2om tibh, zoERix
Table 2 =% Lot Anl~An6t, fAhdbHE L
RIEL, 3612, “hnbo5h, AndbasE <, An2
~And 2355 < FRAERRE & RO LT, fRfRRED L & FUGS
%5 MoAb ixiE bhicn -7 LT, ThFho MoAb
oW TR 5.

Anl: FE & LT, Renette cell ($ %\ it excretory

Anis. : Anisakis larvae,
T.S.: Trichinella spiralis,
Hum. : Human tissues. *:

Asc.: Ascaris suum, Ter.: Terranova
E. M. : Echinococcus multi-

not determined. Ig: isotype of

celD ERINL, BRBAMNLESHI, ¥t
B L 8B < /G T 5.

An2:: BB 4k L Renette cell iIm [ L, #ikpE &
55<, bk, BRichRBREERIGT 5.

And: FELTHBLRIGL, BERE +EBR
Renette cell A L5 RIGL, FH L, £
SEIGL 7RG

And: fFE4&{kE Renette cell iZi&< KIGL, Xbiz
e, PG EHERNT 5.

Anb: BEBAM LR, bR, hBRRC
WTRIEL, AT E T Renette cell AIER
LS REL I

An6: BHEAGEIWoR, i, EROMP LR
<KL, Renette cell 55< Rin3 5.

An7: Renette cell, RO BRI E KT L,
BRE L, £<RIGL V.

Table 2 Sumimary of the localization of antigens
detected by monoclonal antibodies in frozen
sections of Anisakis larvae.

MoAb | muscle |pseudocoel] R-cell | intestine anEt:i_gSe n
Anl + - + — =+
An2 + + + +(m) +
An3 + + + — —
An4 + + + + -
Anb + + - — —
Anb6 + - + +(© +
An7 - — + +(m) -

+ : positive, — : negative,

m: membrane, c¢: cytosole, R-cell: Renette cell.
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298 BERL - KA HIRERE
pg/ml " 3.4 Excretory-Secretory Antigen ¥ €/ A—7
1000 1 . <—esa [ 03 LD RISHE

3 N 3 EMEE S i ESHE & MoAb o RS %
£ P04 B ELISAwTHELIL TS, An2i] B BCELESH
. Nt Y RESHELEKGL, 2HE, 3HEEHRLT
§ ool (%7 Lion Anbir, An2icH LSR5 BEAEL
$>. \\ L 0.2 g T, constant et w 7. Anl iz, 1 HEHOHIE
S A6 —Ex N = ERGRIEHER R L. And i, ESHIFR ORGSR
5 v NS lon 8 4<@bhimorc(Fig.3). And, Ans, AnT b An3 k
- T An3 ° g ES BLR & o RIS 5D o te. 757 S8
" N - CHESnBEE ESHECR B L EL DL,

Fig. 3 The rea(Z::ihvities ?; mono7cz:na1 antibodies ESHUR & DRIGHEA B B ovic I 2 7 Anl, An2, RO

against ES antigen in microELISA. Anl(@),
An2(HlD), An3([J) and An6(v). Protein
content in E-S antigen was determined by the
method of lowry et al ().

Vo. 480k 158k 45k 13.5%
T 1 1 1

(0.2

Absorbance at 280nm
e
0.D. at 410nm in ELISA

ez H
HIIIVIIIIWUHWIImuiiiiﬂiiiﬁumunuunmm

Fig. 4 Elution profile of ANAg on Sephadex G200
column and the reactivity of An2 against each
fractions in ELISA.

llﬂ“} il

{lhn

0 50

i

ribonuclease A

ovalbumin
An6

&%

An2

aldolase
e

ferritin

T
4 10° 108
log molecular weight

10

Fig. 5 Determination of molecular weight of antigens
defined by monoclonal antibodies from the
calibration curve on Sephadex G200 column.

An6 i1, H{t¥E(ntestine), H B\ i, ThLBIET
% Renette cell L FIGLTED, Zhboifgss ES #
FRoEAEbL T ATRT L Bbha. —F, AnTi,
Renette cell, s & o RIGHLRD 525, ESHUR &
BRIGET, WEHHEhIVHEZZ#HRL V5%
DEBbhA.
3-5 Sephadex G200 (Z & % gel filtration O#HFER

7 = F A 4h H AR M LR % Sephadex G200
column Iz ¢ A E@L, 3mlEroELic. §Fhs
EHREEY 280nm 0 REE CRIE L BB IT 5,
MoAb ¢ o Eit% ELISA i c#®R L7 (Fig. 4).

An23, 4E 30 CHEEROY - s B bhi. B
¥ 12 Sephadex G200 column iz T, ferritin, aldo-
lase, ovalbumin, ribonuclease A, ##HI L, #®E
HWarERl L7 (Fig.b). “hicXx b, An2 o Kav i3,
0,47 ThH, FENKdOHESFLEHEEI NI
BfFEOFHIc X v, An6ix, Kav0.531C, 68Kd D
HRSFHBBL T,
3:6 SDS-PAGE * Western blotting (= t 531/E R

MR

7 =Y F A RPIR AR IS T T, SDS-PAGE @

T o EBAL, Western blotting iz X b, #H LIkt E,

“Anliy, 32~36kd D 1 AKD v FaRL, An2ii, 40

kd &, 42~46kd D 2 Koy ¥ E LRI (Fig.
6). An2 ¥, Sephadex G200 X 5+ AJE@IZT, 90
kd o¥ELFH#| LTk, =0 Western blotting D&
R L A& ¥ T, An22, disulfide bond % & 4 %
heterodimer OFLFH R L T\ B FTEEM AREL O
5. @EROFEFIZT, Andii, 130 kd OHREAZET
BL Tk

flto> MoAb 3, ELISA &, Western blotting & &
HOICTYH, FFRERERET D ENTELh -7,

negative control 12385 Hi % 80~100 kd @ non-
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Fig. 6 Western blotting of antigen of anisakis larvae
and the reactivity of monoclonal antibodies.
Anl(lane A) precipitated a single component
with a molecular weight of 32-36 kd(p). An2
(Iane B) precipitated two components with
molecular weights of 40 and 42-46 kd(>).
Control mouse serum(lane C).

specific band (¥, & = #% i & 21, Horseradish
peroxidase avidin D DZizTH HBL, 7=4%F2Y%)
BPUFRESE B L 72 7o, WEARMED peroxidase
LiE LT L, T e F AR, Avidin D
B A G T 2 EANEAET S ATRE AR S e,
37 E//A—FANGBECALIEZR2E7 =Y+ 34
H oK

ESHIFRERIEL, HURD TOMIDESHTH -1
An2 2T, 7 =4+ 2EREDOMBEZUIIGHL
T

7 = F A ] BIHRICERBcE 2 7w — - AHUEOBET &G

299
0.6 |
[ ]
0.5L o
0.4 | [ ]
[ 3
0.3 |
e [ ]
S ] °
=
< 0.2}
a [ 4
S $ °
" ' g%
g.
1 1 i B 't
: o
9 ~
i I “ ~
w > &
- x""o&-\ & L
fo S5 S0 §SIE
& SIS L& SN
NV &
TE ¥ N
)
Q‘NQ

Fig. 7 The reactivity of the serum from patients with
anisakiasis and other parasitic diseases against
the antigens defined by monoclonal antibody
An2 in ELISA.

An2 # microELISA plate icE &L, #iuz AN #i
e RIG S, 7=+ 2E, [NEMEERE &)
BHSE, EWAOMEEORKIEEY B, 10 f5&R s
DIg(GAM) 1zoC, HifFfliaflEL 7+ 25, Fig
TRbohsin<, REZEERE, #)IWARETIE,
RRLERIGHRD biteh, EFEET0.D.50.1
LT ofs TEVGRIG L 28053, HREREO G
NRELRT.

4 = %

FHERFIC KT, BE L FEROMEEIFE Chost-
parasite relationship), & » 3775 X H 24 (host
specificity) (3, ZOREZcTEELHETHS. L
2L, AR, $hHTi, EEE R D DR
DT, AROEAFEE L 124 EBEIRICEAT B4
23% 1, Beaver' iy, ZhaHLVRBHEA L LT
S4B ITAE (visceral larva migrans) & &4fi)7-.
7 =R AfEY, b P TOGRBITIEOMTIMI L X h
Rk, BERENBEREBEETH LY, v NICERIAS
L, HEBSITERAL, Wb B “To=vF2ghEl
FHE" LLCRIET DD TH 5.

WHNZ L TR EORE RN D07, T E A R
3 IgE RHFBEEROBIMA L7 b T Dh, EoXdiclL
THHEIND D2, FOHFEREBROEKPRIBE L R
45 EC, FURORTEENIEELEbh B,
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Kohler and Milstein® iz & - TBE% & v e MoAb
ik, B, FERFEOSECEGH SR, Trichinella
spiralis¥, Plasmodium falciparum', Leishmania
tropica major'®, Trypanosoma conglense'” & iz >
WIS R, BRFUEC, ARSI R
LTCWw5, iz, =30 7HRTE, FoFRITH>
HEE ORI EELRE PR L5 LE
% b, % stage izt s MoAb 2MERIE h, 2
BEAOIANEZ SR T 5

7o FALRELT, ThET, REESEKEY
EPHETHREFAEOCKREARAA LT E DS, poly-
clonal 7 ¥ E CIIRIGRIE CRIGHE AT HFD
REE72 T B > 72

BELIL, TV FAYHECHTHE) I m—TF N
Fitka T2 2 21c X b, 7=y F2HRICERED
nHEORE %L, TEHOMEYELZ LTI
7.

TeyERFELE, [TerFABERRICIVEE
e IhasMELEREE]Y L EFE3Ih by, BEM, &
DHEHCOETHCBBEI N T2
1) T=¥FARABEROVILLEED, REL> S

DDy, Fiz, TOSEEE M. (HEFEMRRD
(2) 7 =9 F AEFRERF L AFIRILED LS i

Db, (REEF & HURBET 285D
(3) 7 =9 F AEDRIEFFHILUEE IR

FELTHEDIHRDWT, 7=+ ALHEER
e 7 v —>F AHiEEY OB & Do TR
Nz 5.

4.1 PoHF2HBoa3BEEMHEBERLE/ 2R—F
ik

7 =% 2 ik, Nematoda (§fH#8), Ascari-
data (BIEH H) wEL, oy, Ascaris suum
(7 #EA), Toxocara cati (& =[EHR), Toxocara
canis (4 2[@R) ExHEH, 7=V FABEHRICITL,
Anisakis, Terranova, Contracaecum, Zv&%¥h5.
LaL, 7=%FABOSHEIIEIICRBRD 5H
B, ZOFEH, BEmoERAPL, HERAOREYH
Bz 5 —HNE L T\wb, BARTHCETS7 =+
FABIZOVTL, MMULY ORI E S, TH
BO7 =3 ABYBENGTEINT 5. 205,
7 =4 FAEOFRA L L THBCHREIR T 5D,
Anisakis larvae (type I, type II) &, Terranova
larvae (type A) Th 5.

Chitwood 52 & -»C, Phoconema larvaeiz X%
FIENME I A, Zhit, % b Terranova

FLIRER S

larvae (type A) + R —®& & & 2 b Ty %
Deardorff 23, rat0 & % B\ 12 £5% T,
Terranova larvae (Hawaii A) &5 FiEDOLHHIC

L BREOWREMEAEE L2, Desowitz? iy, &
L THESMEET 57200, $hRBOBREFEME
EOBHRIDIVWERREL B, Ok, 7=
bk 2 B EEOCSEIL, PRTORLNVEFD
HETH D 720, RESEOELLRENLEL SN
B, FDih, BABYIL, T = FALRARMEIC
IABERGERCT, SBRoZk L cREDEEY
RHate, FORER, HRENCERE B TS
BRENTRETH 72, Lo L, ERECEZERIGHE
PR, FIAAEE LT, TORRRELLETHS
LAk TN B,

—7F, ZEOHBINT LI 7THED MoAb i3, Anb 2,
Ascaris suum & 55 < BZRERIGERRTH, Lo 68
iy, \¥d, Terranova larvae (type A), Ascaris
suum, Toxocara cati, Dirofilaria immitis,
Trichinella spiralis % o T##3 H¥E (nematoda) =,
Zhig (cestoidea) o Echinococcus w4 < LRI
HERET, 7 =2l (18) b TERME
PEh T, HREEMETELERLD, REL2ENTESE
CREIRTWEL Ed, Zhibo MoAb ki
DIRAC X Y7 =3 F AGROFNENTRETHS. =
DORRIZ, T =Y FAGHICEREN: MoAbiy, 7=
FABRBOSEZHCEETH Y, T, HBREED
FE & 3R> cRETEE LTERNES S L lbh
%. Agatsuma® 3, enzyme electrophoresis % Ji, A
L, phosphoglucomutase @ electrophoretic pattern
OHEICL D7 =+ 2RI L NBORBIAFEE
THHEREL T B, GlE, 7=+ ALRAIED
DBAFTERL-To®D, ThiORNGEEZRS5E X
BETHLN, SEOMBELTERIRT. 58,
DL 51 MoADIL X 57 =FF AShBRMOBIIHAS 5
DY, T2V FAEXRELIBEDELEND
DEDORPIL AR 2D LB bbb,

4:2 7B 2HBRFEENT/ 7 A —FUREREER
IR & R 5185

7 =Y FAEORKERF L LT, 7T uaAF -0,
DF D, FIRIEREBOBICRIET S L VOB ENT
B, BRACD®, EBROCLY, BTLhTWS.
FORIRIERELZITET 5700, i, REFHZE
HE, BEAROBRIEDLRTEL. HALY
i, 7= AGRPUROMBEERKEIEC T, BR
LI EROECSEEY B, Chil, T =Y FARY
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Bt e eV ERBESRY, £ LURERBCRE
L, ESHIFEK L ZBC S I AEIHMB LD, &
12, TEHFAE~E 2 v, Terranova larvae
(type A) DISNCAZz= RIGHEDME L, 7 =5+ AfFED
EEEM RS R LT,

FEDLL, 7=y FASRICKT AR MoAb
DIFFLE 5 & B HHIKT, BEFFEOMTLH
I, 7 REEHD MoAb #E7.. =D 5%, Ané % Ascaris
suum & FBIC BT, BUARERIE R R T,
Terranova O #EARRE & (IE L 7o, flil> MoAb %
Terranova larvae (type A) & £ < FERILE
T, TORERRFELEZT-TWE 5T, 2hb
D MoAbit, 7=vFAGBR~Er vV LIRS,
B ERB LB EELLR 1,
Sephadex G200z X 2 # L IE:BOMER? S, 7 =4
AR~ 7w OS5 TREE, 150kd DL EH#EEX
hBZP - LmEE LR MoAb 0F#EPES Y B, &
RKoFED L DX, And » 130 kd (Western blotting
ZXD) THY, COHTHLT =+Fagh~zsn
vvERieh, FFESV, Sephadex G200 &, SDS-
PAGE v X 2 MBI % 7 = v+ A RPURISHL
e, SERIBENFORTIZE, OB HFETS
FERRDLZZ EALEEELNS.

7 =y AR ES FUEIL, T =vF 2GR AMIC
RATHEE, BROCETLIHRLTEECHS. +
DFFETRB /e EG 23\ HY, JTAE, Ra il b
O oop b, WK, ESHIERSE L BT ERLK
HENET7 =V FRAGHE~T 72 €V, FOERS
EHEREh T, BT, Matthew 5243, 7 =+
FAGRA, HEEF LY, Trypsin# protease % 5
L, REOHBEACEE BB ZRL 51
EHRELT5H, FEELOIESL 72 MoAb »F, Anl,
An2, Anb i3, ESHFE LKL RLYL. &
hoid, filnd, #5503, Renette cell & Rn:
ZRLTHD, Zhbo MoAb & protease G & »B
ROEB IRt —F, 7T =%FAEORER, RE
DT HITEREREERF BT B 582 H D,
Tanaka and Torisu® 1w X 2 &, =hixES HE+
W&, FAEBCT40kd D BEEEOYETH -
fo. ESHUR & FUGT %5 MoAb i, HL+240F5%
RBT2d027%L, TOWEORERRTES B S
Tha\wicd, TOREBERLDZ LETEEh -1,
1-3 HREFHBEOBKRET

ARECEBAEMORZC LY, B7 =4 25
ik, DD BEII T ool Bl L CHE

7 =y F A BRI SRN T 2 7 v —F AHURO BT & IR 301

R TV 5 X 5 7e i, BEETIEE & EHNE
BCTHD. Eie, PMNET =HFAETE, BREORER
DRI, FEMCEBREICES X5 R E . X
bz, W7 =4& XEOHREFSH DY, nbOES
T, REFRBE B IhE. ChET, A
RUE®, RAST 2555559 Sk mBREE KRGS &0 4,
BHIDREN A bttt RS ERED 5T
DI HERHELE T T,

FELWIL, T =V AR AEEREAN HE)D
iwX 5 ELISA =T, I1g(GAM) &, IgEirowT7=
R AEMBEIEOBRB ARSI L 2 5, BEFCE
KD R\ FICIPLEilio LR 2580, = ok
BICRIFHEIMZHIEEL L CERTH -, REEE
TEBLT LS, WThoREfio B8 L b 7eh - 7.
UL, CoRiEEY B 7 ELISA i3, REEIT
SV SEEEOE T o T <, EERMRIEE T
2 51, Ig(GAM) Tk 100 f5iz, IgE cix 10 3
FRU B TR IS & A e S5 %18
VI TR e

T =R AEDRERF & LT, BERom < mEL
MOEBEHNTHHH, BEL® 12150 80287 =+
FAEEREL, ThOLDOSEIWMERTHAS Lk
~NTC%. ¥/, Tanaka and Torisu®® o417
=Y FAGRBEICE TN A FBREEERT IR
BE5ET20THENEL WRRETORELTGTEL LR
5.

INODHEEYEETSH EThH, BEEROT 9+
AREBE O MBFPLFML, EHATONREREYIE
BB T A2 L DTED, BREDERE2ND
Wik g hs.

SRB LRI, 7=y 2L RERRK MoAb o 1y,
An2 T ES HURE S RIGL, R HR 2%
LT REEMA R S -0, An2 % ELISA 175
RALUMBERHMOBELYR L. FoER, #)I%ER
iE, JRERBBRAIRAE TSRS bR, TBE
ATHES CTEMEI L bh, BELY D7 = v+
SIHEHPURE & F\ 7z ELISA i@ e~ Bt oo 5] L h33s
bh, 7 =725 BERM MoAb DaEEsiywnc
B HERENIEI R, .

Bol, E 5, Immuno-blotting ¥4 v -T2
HE7 =+ AFEOME g6 & IgE it & - THEH I h
LU RS LI ToE, 3 B UM Fc IgG »
HIERL, FBc IgE 0B 23D, HREChHH T &
FRBELT5B LR B, T, = ol IgG iz 200
kd Ll Eo 2 5iR, 122kd, 91kd, 78 kd o & #1JE %
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FELUTCEHLCED, by ArthusH 7 v —
O EHIE TH DAL RE L T\ 5. 3BRILA
i, = 5z 200kd BL_E, 100kd, 66 kd, 58kd, 42
kd o 5 FIEAMR I ST\ 5, SEIF ST MoAb o
A, An2 2840kd & 42~46 kd, Ané 2368 kd, An4
K130 kd oA HFEIC TR TR L TED, Inbik
FEoOFECELLTVA, B, An2, An6 iz ES#T
FLORENBELNMCINTE Y, FECEHLLHE
PREL T 5 & Ebh, REENZNIEHOR RN
FRLTWA, BIE, Zhbo MoAb & A 7oigils
B X a2 REERYHEFRTH 5.

5 #&

B

7o AGR(IE, L) R, TEox )
7w —F L Hitk (Anl~An7) H{ESLL Fo.

1D Zhbofifry, Terranova larvae (type A),
Ascaris suum, Dirofilaria immitis, Toxocara
cati, Trichinella spiralis, Echinococcus multi-
locularis, }UY, e MERKEZERICERST, 7=
I A GRS TEV R L FD . (Anb ig,
Ascaris suum OGS L5V AZEREHEERL
72. ) Anl~An7 o RIEHNEE & RERR 098
Bz L.

2) SDS-PAGE & Western blotting iz ¢, Anl ik
32~36 kd, An2 3 40kd & 42~46kd, And it 130
kd DEHPIERREL, » AT An211.90 kd,
An6ir68kd D ML H 5 # L T\ 7. An2 iy,
disulfide bond % 7& 3 % heterodimer. T» % w[ g
PRI .

3 Zhbo3h, Anl, An2, An6 i It AHUEE,
ES#Eiz & h 5o LM ELISA i TREh, &
FEW RIS PR AR L TV AR IRE I
7.

4 ThET, Z0L3E7 =GR (18)
BAMLTHEIRHEISRTE LT, 720 2BR

HEOSBEFLEEE DD, InbDOE/ 7R —F
AR X BHUEMIL, 7= F AEORELEY
FHIWFECEE L Bbh 5.

5 An2 %F\T, 7=k AME, KHRERSERE
BINREBE EEACKT L7 =y 2P 6%

¢ ELISA g TlisE Uiz & & A, $HHEA M7 ELISA
ARO[ A 7D, REFENRIEC KT
%R AR ke,

s ichich, #HIEE, #HEELEV

FLIRE

FIRERA AR —EEO R REF L R
TR — B D A5 HIE R IR 5. B
BEL, =t /2y 2 AFRPHE GG icduigEL
BEAETFEFTRES BE, KER fhoFERifts
WA oAb MR E R B R S SRR IE R, AL
BAFEHYER RO MmN TR, AR
ERRE L, BEBEARBOERCHBELYRTS.
KAXOEEDO—IIE b4 B HAFERF R, RUE
15 B B AR EF A TREL 2.
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