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EmR BEED FEIEFBRIEL LT, H{hbELD
FERLIARLATE . bAEBLUEBT OTiC
ST B AAREME RECE LT, #IS (1967) 23
SRREERESR (COPT) ZAEDZMIICEA L TR,
ZLDEFEY B BN, Btk BERECER BT
HBZENRD BN, BEIICH B WITEFAREICR
& h T&Jz (Tanaka et al., 1975 ; Noseifias et al.,
1975 ; Matsuda et al., 1977 ; Yogore et al., 1979).
AR HET L b EFEE OBV REBHIED 1 o L3
s TWB, HEicdh & L4482 EL, 1 AN
SRORGEZAIET ZICTRE’ DY, RnoERkic
EFREEEL TN 5.

ZZ T#E#E 51X, Van Weeman and Schurs(1971),
Engvall and Perlmann (1971) 2LV BRI h BEFE
$itkE: Enzyme-linked immunosorbent assay (ELISA)
CHEAL, REOBKIC5T I /¥ ) FAE (5AS) %
HE L L ELISA % JSHL, ST iR
LbEWEETHBHZ L EHRE L (Tanaka et al., 1979 ;
FRHE G, 1981), HHRAPHIE b ATEE T S AH
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KHREME TR L. PR (1981) ¥, ~x
FUF—PERNAAO=EEE L L, Stk i
EME 2B W T, O-phenylenediamine (OPD) H/EHE
TV L@ LE.

AW TIE, AREmRAEOSEICEL, OPD #
HEz R\ ELISA o RAEERE Lico THRETS.

MR EFE

PR & RIEFH -

EBICHWHRIE, (LF5R B A K B IR0 REE R
ik (0.05 M, pH 9.6) fHMHIRT, I ks
Bk, PUROVERE X OREDOFRIE, Tanaka et al.
(1979), #H©& (1981) DFEICHEDT-. Eikifke L
T, _AAFVHF—PEHHE b 1gG L¥EfmiE (Miles-
Yeda, L. T. D., Lot no. S586) & &L,
OPD (Eastman Kodak Co.) #ffifL7. OPD 100
mg #10ml DA ¥ ) —)LIicWfEL, HWEMHET4C IR
FL, BRI ER L. SRERMCEER 1 ml
XL, 99ml D ZEEAK L 3% H:0: #%0.1ml iz
THEN LR S RBEROFAB R [Tk,

PURREE X, 37C  2B¥MREEAT <17, MiEK
i, AERRBUA37C 304y, EHE (R@) X 1EE (25~
26C) FERT C30IRIG & ¥ 7. 2BERO KRR, #
B (0.3ml) ZBE, FL—F1%X¥%90.1ml TfFok.
MeRERRIE, 8N HeSOs 25pl TfEIE S+, BN EZ~
A7 w7 L— b HEF (2wF MTP-12, AfUpEE)
iZ2X Y, 500nm DWEETHIELK.

1 & EikPrikix, BSA/T (1% Bovine serum albu-
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min, 0.05% Tween 20/10.15M PBS pH 7.2 ; 56C
304 FEBbi%, —20C IR THER L A B,
BSA/T BLU7 L — MEFHRICT LT Y ¥ A0R
A& XiFTe.

i :

MIFC iz k2 HIPRETHME L HlEeshiz 74 Y
By e Loy TEBRD 177 o> A A % BiE R 3%
&, ZT0 5 BRBOFIDIME & e Btk BA O 7 — v
MEB L BERHRBELTL 7 (106), == (20
B, FR (36 4l) OFHTHE SN EEELIEE AV
7.

RXEDFEE TR B 72w, <Y VMR BIE 7
Bl, BNV ERRRELG], FHEES B, v AT
e v R BUE 5, R BAE 4 B, FPOR RUE 4
B, & A FFRHBE 2 4, BEEMRBELHY T 2R
LT DKM EEREBEE MELOR, LaME2F, B
FHEE 16, HEEmIE 441, EHREELF, SHBRB X
VR~ F ) 7R 1Bl Mg & v ie.

XA 7 mn7 L — FOER :

EfEEAE L LT, A3 7L — FoEREIz o X,
3FEFEHDOEE—OPD, O-tolidine(OT), 5-aminosalicylic
acid(5-AS)—# AW THA L72. & Immulon, micro-
ELISA vv— b (Dynatech, M 129 A), #E#krzs#A
RYRF 1L« FL— | (Dynatech, 29 ART), 2%
DT 4 AR—=Y I HEHELE =~ « 7L — } (Dyn-
atech, 220-24 L =¥HIK, 220-24K) T, KELME[F
—ICLTHBUIcRER, SR ETh5 OPD % OT
Tit, 29 ART TRMMFED FERMRED R 25
hic. HlbE=—n « 7L —FTiE, HES B P8
T, P r— VEHRREHIC L AWBEDIT LD ENRH
phichs, AIRME I+ ERICZ25 7 v —FTh
Dl FE LT, MESEREOEGRAEEICL S

HEO RENFEAER RNV L—F, M129A %
EH LTz
DA
PR S 3 X OVl e -

B A i BuiE B L 4061 & fd e N IfLiE3661% 1 -
I FR UG, BEE (OD) #JEL Fig. 1ic
R L7z RRYERED OD fEDI9%IEHIE R D R (0.110)
¥, &fkoFH OD fE% 2 fFic L= (0.124) LLFT
HY, O, BT — 1 iiED 2 20 OD i (0.128)
= L. MHOHEMERIEICIX, 7'V — MECEE
F—nffE (1 40fR) 2PNEE, ZoFH OD
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Fig. 1 Reaction of sera from S. japonicum pati-

ents and negative controls by ELISA at 1:40

serum dilution.

Antigen : S. japonicum egg extract (2.5 pg/ml)

Conjugate : 1 : 3,200

Substrate : O-phenylenediamine

NP : Pooled normal control serum diluted at 1 :
40

EP : Endpoint of reaction (2Xof OD of pooled
normal control serum)

ED 2 EELL_EDEZE & 7o IR IREERE 2 R ofk
KEDDVIEBERA L U, MiEAKR L : 0L F 2k
Llr

HUR & A BRSO SIRE

VEBEYBEHE L LT160ug/ml 225 2 EHR T,
0.15625 pg/ml % CHR L7z, BES— L miEx 1 : 40
M1 5,120, EBHES—AmEE L - 4010 FHRL
7o, BBMEZ — v iiiE OIERF RIOBUSE, PURBEE KT
L, Table 1iZR¥T X Dic, FBEACRETEM (1 :
2,560) % 5z BHUREIEEEZ 1.25 pg/ml~20 pg/ml OF;
FThy, BOLERD 25D 2.5 pg/ml & KIRICHN

7. FRECEREE 1 200~ 1 12,800 12 F R L7
B, THEEEIT1 :3,200Th 7.

H A f 0% s R i & e A IfniE o ELISA #ifk
e
LA T B0 IS EL7TH TR, 246 (1.1%)
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Table 1 Determination of the optimal antigen concentration by block titration

Serum dilution 1:

Negative Control

40 80 160 320 640 1280 2560 5120 40* BSA/T
160 .756 .646 .627 .572 .441 .361 .256 .179 L3401 .016
80 .847 .700 .644 .562 .460 .353 .258 .209 .261 .012
= 40 .857 .786 .647 .579 .502 .391 .294 .244 .173 .013
g 20 .840 772 .661 .571 .494 .400 .271 .208 .129 .014
= 10 .812 .733 .624 .555 .463 .361 .266 .163 .101 .009
5 5 .811 .725 .601 .518 .424 .328 .255 .181 111 .008
:3:0 2. .714 .624 .498 .444 .371 .272 .191 .120 .064 .010
<‘C: 1.25 .631 .482 .378 .329 .273 .178 .133 .104 .065 .011
.625 .491 . 366 .279 211 .167 117 086 .054 .049 .006
.3125 .361 . 267 .197 .145 .101 .068 .046 .041 .038 .009
.15625 .243 .169 .118 .093 .064 .035 .032 .027 .027 .010
CB .087 .048 .030 .025 .008 .006 .016 .017 .029 .006
Antigen: S. japonicum egg extract
Conjugate : Peroxidase-conjugated anti-human IgG (Miles-Yeda) diluted at 1: 3,200
CB: Carbonate buffer
BSA/T: 1% bovine serum albumin in PBS/Tween

* : Pooled normal control serum diluted at 1

: 40

t : Absorbance at 500 nm

Table 2 Distribution of ELISA titers in sera from S. japonicum infections and negative sera

ELISA S. japonicum patients* Negative controls
tite
1: Leyte, Philippines Leyte Manila Tokyo
40> 2(1.1%) 10(100%) 20(100%) 36(100%)
40 0 0 0 0
80 2(1.1 ) 0 0 0
160 2(1.1 ) 0 0 0
320 26(14.7 ) 0 0 0
640 35(19.8 ) 0 0 0
1280 30(17.0 ) 0 0 0
2560 35(19.8 ) 0 0 0
5120< 45(25.4 ) 0 0 0
Total 177 10 20 36
Egg positive by MIFC
DIHUEM L : 40 LT O, 1756 (98.9%) A1 : 80 XRJE% Fig. 2R Le. RICEMEEBO~ Y v

UEoBtEERL, RISHEEED S B 1716 (97.7%)
A1 3208L EOE WA 2R Lc (Table 2). xtf&
DVATE (106), ~=7 (206]) X UHRK (364
OREFEAILE T, £F1231 LT o & HESh
7.

RXEHEDIRRT

s IR TR 5 B o0 A A BUE B i TOR

Bk B L EA LY EiBUE L O R
<, WIEE7 RS 1 5,120 P Lo Fiikfliz R L
2, ZOSL3FIEL AT ORIETH . HET
F1BFIFREFIC R E Rw b, BiEl @ 320 D
iz Ue. HEBHUE T1X, 419 140 1 : 160,
ZELHIE 2 f) & /K B SR BE 10 ik 3 Blic ki 1 -
80, HFAEAE 5 FIh 3 FlC /W R (1 1 40) 23588
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Fig. 2 Cross-reactivity of S. japonicum egg anti-
gen among various helminth infections as deter-
mined by ELISA.

Sm: Schistosoma mansoni

Sh: Schistosoma haematobium

Fh: Fasciola hepatica

Pw: Paragonimus westermant

Pm: Paragonimus miyazakii

Cs: Clonorchis sinensis

Ov: Opisthorchis viverrini

Tb: Trichobilharzia brevis

Em: Echinococcus multilocularis

Gs: Gnathostoma spinigerum

Ts: Trichinella spiralis

Ss: Strongyloides stercoralis

Pv: Plasmodium vivax

Pf: Plasmodium falciparum

b, V= ATNwY, EREARRE FRkBE £
A FFORSRIE, AEEED B, EHRE, S A LU
B~ ) 7 OKEFITIE 1 2 08U F DRt TR X ER
R bR ot

MEFRRIC X 5 RS RE

AFEERTIE, Fig. 2 T1 : 400 LORTEAED
BN HARERICOWT, mMFE 1 @ 200 12FHRS
BT EICEIVRXBUEERINL S 2R Lic. HR
L LT, BEEANGHIZRFECEEL, 20 OD fExR
L7z (Fig. 3). 1 :40FRoRMET—NMFED 2 D
OD ExZ MR (EP) & LKA, ~v Vv FEm%
HEE 4 R 2 B, € R ifuik BEELSE R 2 51255
YL HE S, fthoFEdESFI R L HES .
F A 0% SR AE 4645 H 4541 (97 .8%) 23 Bt & HIE &,
e ALGHI 2Pl Th o,
RXFEEBRL 72w, 1 :200 L E& L HE LK
4, Table 1 D17745] 0 B IRREEE F171451] (96.6%)
DS L HE sh, SEE LRI TV,
ZORER, AARELERREOEEOTHITHT, 1: 200
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Fig. 3 The method to prevent cross-reactions by
diluting sera at 1: 200 of samples from Fig. 2
showing cross-reactivity.

Sj: S. japonicum Sm: S. mansoni
Sh: S. haematobium Fh: F. hepatica
Tb: T. brevis Em: E. multilocularis

Ts: T. spiralis N: Negative control
EP: Endpoint of reaction (2Xof OD of pooled

normal control serum (@) diluted at 1 : 40)
Antigen: S. japonicum egg extract (2.5 pg/ml)
Substrate : O-phenylenediamine

Pl E otz RS & TSR CHE AR RIS L
LU CRIRED B & HE S hiz

HL, AARDXIIC o FaEBRES Viel, B
iE, BRPEEOLZVFT THEDRI V—=v 7L LTH]
AT 285481% 140U EoREEBEEICHETSZ &
THMCFIRHERS LA LD N,

£ =B

AL, FHMTREROBNIA F v & — i
Wik FEE» OPD #fvwiz ELISA kY, B+
AAEME HEOZKHC BT 2 EHEEERNTs L %
BB E LD THS.

5, BEAEEE L L ToSr— b O FR 2 170,
micro-ELISA 7 v — k (Dynatech, M 129 A) A i<
RO I RARE DL, SiBhEEEHC
BATLIERISRAEMENMEN D, K7L — bERHAL
7-. B (BH B, 1981) Tix, HEIZ 5-AS 2HWi-
fewd, RIEHHRE BHT 5 HMBERAT L — N TEME



EL72, OPD, OT Tik i\ RIS L &
sz

FRIERTRE LIcHBEE 2 5 7eniz, FUREFTE
D7 — v ifiiE & DT block titration % {77\,
RKEHUEiZ 52 2 IFBEX RD 5 2 L k. =
D7 V— Tk, AREMEEIR TEEAR L LT
2.5pg/ml DHDE 12 0.1ml 2HNWS L) o
THENEFRE TH Y, K& LIHEM»E sk
AETOBMERIE, #at LR DI9%IERIRA -
R OD fEX W EICEWMEC R Y, FEmRkhIEReE %
100 %t L e T LA TE 5700, BEEDKIER
EORWHERD 5.

ftk ELISA X, SRS T IcEREAR% OD
fE2*%5 &4 (Schinski et al. 1976 ; Yogore et al. 1981),
RE LIZRAEDNRIC S WIS 072 0s, AEDHIER
%, BTV 1 40 /RO 2450 OD ELL L%
Bt LT i, FlxERE OD HARARBHBATY,
e 7 — D OD ELEb 5w, RE—ELEZ
HFEEEE Oh, BEELRWI LR LD bR

AW HRI SR IR100mg % JREBEE R T 1 : 500
AR L2 gA, BA &I 650 pg/ml THolz. 2
WEETIE, 2.5 pg/ml OFIEO0.1 ml TRIEERITH DT,
967D 7 L — b A31,300 BURIERTEET, 14,000 HRikD 77
fERIEL HIK, 18H 1REEHRE, T RER
REFREL 25, (PR E WREEERETIE, BH0RE
ELERMTLRIFIES 22T (BHS, 1981),
B OBFAHERE THLRITTR 5.

— i, ARORMLEL L ORD D L, B
HRIENZHET 5 2 Wb h % 2 (Huldt et al
1975 ; Schinski et al. 1976, Voller et al. 1977 ; Mc
Laren et al. 1978), AYEHAEIC L5 L B OMEEAN
eTEE L HE SR

fBOEFEBER L ORXXUSICE L TiE, HEE HE

L ORIEN R B, 4B 1HIic 1 2 160, KHEKM
ReZABED BE MBI Ki 1 @ 80, FFEREIC FFW
(1 :40) RXREABD SNz, RXSR<Y v,
EUL L Tl R BEIC BV T HERRYER < HER L
A3, B TIE43% RIS E R Lz, ks AAEM
0 BE & O SAIIA L R Yy, BT T
RS 72w

v VY AL BIE THRWR XS E R L 2 Fid,
S (1980) A i L7 lusi 2kl T S IngRit
FEDEFTH Y, ARFEMRBEIIZHRE LTHW
ELISA ZBWTHRIXGEEMHBE L. £/

151

ANEMRBIEICBNTIE, &E 1 : 320 TRAICEH
WRRRIGEER LD, 100% 235 Cho .

£ 5 HNUFLR A O 84 B A iR d 694
Zxtfic ELISA THH L 72 8 <2 (BBHE - |
1981), 1 :40 A EDMBEHEIZ68%ICED bh, ZFDH
H94%231 1 160 AT Tho7eZ Land, HIppEikE L
IRERES T & TRl OZEN AR L bz, L
L, BifERE% 1 40BLELRET B &Ik ), 184
HER, (KRERRYLE, TIHIREERE2EDLIVEL
DIEFIV R SNES Z L3Rl s h 5.

—7%, v vV v ELKBERED 2z ELISA # fn
THRERE L, LY b BB PR TR R I Tk
W5 (Huldt et al. 1975; Schinski et al. 1976 ;
Voller et al. 1977 ; McLaren et al. 1978), ¥4A & O
BETHIEEOHBRMEOHIAZA LY, FLXXFE
bABNTWS, ZOHBEFFO KBS E £ h,
Pellley et al. (1977) 12 X % major serological antigen
(MSA), Kelsoe & Weller (1978) % Deelder et al.
(1980) iz X % LEPIR T & % circulating anodic
antigen (CAA) 3 XU McLaren et al. (1981)

% (CEF 6) 72 ¥ ORBUFRIEE s h, bé&&@&
RERD TIENE D, WEBDRWEERD 5.

AHFFED micro-ELISA 1%, MmERRE 1 : 2001
L7ca, SRR E Ay Ty, McLaren e
al. (1981) 2% L7 (CEF 6) #EHUbil & Siftt, 4
M, IXRGHECEL, BERIUEREIEHH, &
EMECHLHoFEHAMERS 20, BhilfEskisTd

5EBbhns.

xF & O

74 VY e AT E®D Schistosomiasis Control and
Research Project (SCRP) D4l E <, MIFC iz
X B T HARFELE BIIDFER & Wi BEF MiE 2 & O
CVATR, ~=7, KEOEH X V15— AL
BEXMRIS, NAFvF—CEHHE b 1gG Mg
OPD H/E#% /- micro-ELISA iz kv, KDL
WHc B3 2 Bt BREEZRM L.

1) [E#E#EK L LT micro-ELISA 71—+ (Dyna-
tech, M129A) % vy, 1IFL% A AE MK BIRD R
i (0.05M, pH 9.6) HiHHIBUR (EEHE2.5pg/ml)
0.1 ml TREAEH, MiF&ERPAE0.1ml TRESE,
WAEHZ0.3ml OHETRESE. RKIED BHERA
X, BEEEADMIED BAFRICREL, B —vifiE
D YVIRLIKED OD fED 2 fHELL Lo G S h
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7o MIE A IRBEE & RS DR L Lz

2) 17760 B PPEEtEE T, 17561 (98.9%) 2*1 : 80
PLEOFEMMEERL, 0 5% 17151 : 32080 @
BWikfizR® L. —F, vATE (10f), <=7
(20f5)), R (36f]) DM Y MBIl mTE T,
2231 : OPL T DM TH 27,

3) AHRICHTHIRXETE, vV Y, EAann
VR BEIC BV Tl bik B L, BEBBUE, K
HEERBENRE, SaRE FEED&HFERRERAIC
BWT1 1 160L T THED BN, VZRATALTY,
EIRTERG R A, TR HUE, & AR ARE, BREEEA R
iE, EHEE SHERBIUOBEH~T ) TETRIRX
BIRHa o bhi otk

4) WIXENH LD b N To FEFEBIEREME S
1 :200 2R L 7e/ER, mREEMLREELZRS, £T
DELEBETBEBRLUT O OD % /& L Bk L HE
&h, BAMFEMEEIESFH5E (97.8%) »BHEE R
L7z

P EORERY S, REGHEE BRI IUEENE
DETENZLDTHB LHES AT

ARFFRICHER LB Eo—E, KEBKREEER -
SESFREE R, T B FWBE - ME® L, Dr. Regionald
K. Anteson-Noguchi Memorial Institute for Medical
Research Univ. of Ghana, fkHK¥E¥E - sh ARk
W, REABMSAHEVEDR - HALMRK, ExaRM
ER - BAEREL, £~=37 JICA Hf%  BEE
fEfE+ B3 X Dr. Prapit Vivatanasesth « Faculty of
Tropical Medicine, Mahidol University » #5425
SEREEZT. BLTHRIBEHOELZERT 5,

¥k, ABFEOEE X, 10th Int. Cong. Trop. Med.
& Malaria (Manila, Philippines. Nov. 9-15, 1980) iz
BOT—#BRLE., EAWEIERG I FERA L
BRI e Y7 PO—RELTITbRI.
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i Abstract

A STUDY OF ELISA FOR SCHISTOSOMIASIS JAPONICA USING
O-PHENYLENEDIAMINE, A SUBSTRATE OF
PEROXIDASE-LABELED ANTIBODY

HaJIME MATSUDA, HirosHI TANAKA, MINORU NAKAO
(Department of Parasitology, Institute of Medical Science,
The University of Tokyo, Minato-ku, Tokyo 108)
BavanI L. BLAS, JULIAN S. NOSENAS
AND
ALFREDO T. SANTOS, Jr.

(Schistosomiasis Control and Research Project, Ministry of Health,
Palo, Leyte 7118, Republic of the Philippines)

In the present study, the technique of enzyme-linked immunosorbent assay (micro-ELISA)
for the detection of schistosomiasis japonica using sera collected from proven patients in
Leyte, Philippines was examined for its reliability.

1) The reactions of ELISA were performed in flat bottom wells of micro-ELISA plate
(Dynatech, M 129 A) with crude S. japonicum egg antigen, peroxidase-labeled anti-human
IgG serum (Miles-Yeda) and O-phenylenediamine as a substrate, respectively. For the titra-
tion of antibody in sera from patients, the endpoint of reaction was derived from the optical
densities of 36 negative control sera diluted at 1 : 40. Sera showing an optical density of less
than twice the mean value of triplicated reactions of pooled negative control serum diluted
at 1 : 40 were considered to be negative based on statistical considerations.

2) According to this criterion, of 177 S. japonicum egg positives, 175 sera (98.9%) were
found positive by ELISA. Of 175 reaction positives, 171 sera (97.7% in sensitivity) had the
ELISA titers higher than 1:320, while 10 in Leyte, 20 in Manila, Philippines and 36 nega-
tive controls in Tokyo were all lower than 1 : 40.

3) Relatively strong cross-reactivity (higher than 1:160) with crude S. japonicum egg
antigen was observed with sera from S. mansoni and S. haematobium, while sera from Tric-
hinella spiralis, Trichobilharzia brevis, Echinococcus multilocularis, Fasciola hepatica showed
weakly positive (reactions less than 1: 160). No cross-reactivity was observed with sera
from Paragonimus westermani, P. mivazakii, Clonorchis sinensis, Opisthorchis viverrini, Gnat-
hostoma spinigerum, Strongyloides stercoralis, Plasmodium vivax and P. falciparum.

4) Further study of cross-reaction of the egg antigen was made by diluting the sera at
1: 200 to prevent cross-reactions among samples showing cross-reactivity. At this dilution of
sera, all the infections other than those with S. mansoni and S. haematobium became nega-
tive. By this method, sensitivity of detecting patients with S. japonicum was 97.8%.

The results indicate that micro-ELISA technique developed in this study with crude .S.
japonicum egg antigen can be used for immunodiagnosis of schistosomiasis japonica because

of its high sensitivity, specificity and quantification.
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