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e i Strongyloides stercolarisik, B R
EEbc 222 L - 5 A0 BB HERFEORE ~
WAL L T8t 2 Awiz, HhhoXKiE
HEEBE LI BEOXRKBESEEEFig LICR
L2k <,57TamX 14 em® KB MAR c BE D T
fl 3emEE L TREICBEAMELBHEL, HE
#9emDPERIcEE EFi-bDEkEANS
T AFBMANICLT, 25CTT7~10 SR L
fz, ChERLCHOES~6HESAETAZL
Cd-T, BEOIRIZEEEEETLZLMT
&, i, MEEEE LI T 4 L ABHR
HDZFZ AF w700k ZREOMICIE S &,
WEESELICERF LZVwESCIRTI I L
ko> THRKROBENERHE, W2 RiglE
BEARICEL ZEMNTEL, EMKIZHE4
HELRE, mERRL, @ L zhE 208
EHEDT,

2) Pubio A%

Shefik ¥V AR (0.005M PB, pHT7.2)
T 3,000 rpm, 15 43 [ o 33085 % 5 BIfT-
b, iz T 7orkEd+ 4 F—TER
L, chichitoPB2Niz, <73 F v 7 A
F—5—T4 C, 43FMHMEEL, NEHKE%E
=72, HhiEiE 20,000 rpm, 30 SrMlEC L,
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Smear of faeces

Filter paper

Culture at 25C

film development

Fig. 1

antigen.

FOEEERMERRE L2, £, Hho—
A2 PBh T L, b o0, Pt
(ESHUR) & #H L /-, ESHR O L Fig.
2T L 7o s, SR iEEEEHE A B 18 om, $2 X 45
mbdFTAFwI BT 4T —F =
(Milli-Fil: Millipore) iz Ad1, 25 C T 48 B¥fH]
BEL. O, RVAFY 2 RTER
WT S5mt /BFHIOPB & M F + > T —HIZ
T L, Shlid & D43, Pt E %2 2V K7 7 4
WF— (K74 X0.8um) ZHLTHED:,
e OFFIZ VIR b MRS IC & D R
#, Lowry-Folingi"tERARBEREL, —20 C
RS RAE L 7.

3) Hummi

iR R PIRGCN T 2 Him Ay (anti-

The faecal culture method to collect a large quantity of larvae for

Ss) IEHAEREL TEMLL, MibhEizE
Bt 1.98mg/me THotzd8%, F0O 1.0ml & 54t
) Freund's complete adjuvant (Difco) > {2#1
L., KEOKEZ & FcFflomAanNo-+#h
FriCES L THREL -, B CREa % 180
M T 2 @7, 20 488 S 511 BOEN
R EITol, KRR E, 18R
Higk & DRI L, BdEieo 2 Bl&EC k4
il U THumag = L 7o,

[E BEA{E 1 8 th Angiostrongylus cantonensis,
A R gkt Divofilavia  immitis, 4 2 g d An-
cvlostoma caninum, A4 2| th Toxocara canisiz
M APumni e, Bl v b X URREA 2 h
S 52 BRI L 7o RO SR % Rk SRS
L TIERL 2,
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Per,istaltic pump
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Millipore chamber
(Milli-Fil:Milipore) I

Fig. 2 The method for continuous collection of metabolic products{excretions

and secretions :ES antigen) of larvae.
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HE A R e 1M 1 R IETRBE R B L7 24
£HOBHE LD FWML 7oA 27 Bk & sk
OEEEE TIH D RLE L R ER
oM xR, £, FAUEHA#KRZICS
WTHEBRROFENTD S o ER 32
FHOMEIE 2T HEEL, BRELEL L.

5) Bk L L UEHR

ERmbiRi LA F v ¥ —EERMILERE

(Miles-Yeda) # Fivs7z, SRR O MHHik
ORE XK RIgG (Lot NoS 905), B M
#HoflEizdie F1gG (y-chain specific: Lot
MNoS 233) B X tFHiE FIgM (g-chain specific:
Lot NoS 161) Tf7 o7z,

HEIZS- T2 /90F 08 (5-AS:#H
b)) 2 Hvs, 2D 80mg#% 70 C DFREZK 100 mé
iR L, NaOHTpHG6. 0 iKfEIEL - b DI,
{EFAERT, 1/10 it 0.05%H,0, % iz THE
2 s,

6 ) Ouchterlony # ¥ X 7F counter im-
munoelectrophoresis

QOuchterlony #?% ¥ X UF counter im-

munoelectrophoresis (CIE) %13, ww¥h & ~o
+—-3EREER T (pHS.6, 1=0.1) T1.2 %I
A & O CHEERE L 72 Agar-Noble (Difco) #
A7 AW LI L TES, BEE1.5omd)EEXFHR
Z{EBY L T vz, Ouchterlonyidid, Z o BEs
Smmk 8 mmDF % 5amDMRATH G, &2 0
I3 & PURHE % i 72 U T 24051 - SRR R
OEELZBEL 1, CIE XERICEE 3 mO R %
5 mm®D [ THI G, PRERIOSICHER, B
Bl RN %= A, 4nA/cnDERFHT1
R kB 21T o, KBV T &, EHiICK
AR OB REREL .

7) BERVIRE:

BE¥HifEE (Enzyme-linked immunosorbent
assay: ELISA) i3, =4 7o7v—F2Hni:
micro-ELISA %4757z, Az s (1981) ¢
ICHERLL, 1) v — MHURRHE, 2) #Rim
WG, 3) EEIELIE, 4) BERLS (B
1) OIFICfT>7:, ¥4 7 971 — b idmicro-
ELISAF# VU A # 1 > 71—+ (Dynatech
MI29A) R L, HME, sy, Rk,
EEFO@E I WERD 0.3nl /5 L7, A
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it 0.05 MR EERHEHR (pH 9.6) THOME 2N
BL, Zh%&7v—bMRICAK, 37CIZ2HF
M, w74 Cic—BREwT 71— b+ O S
{ERITo . 7L— FOFEFRIZ0.05% Tween 20
#&ir0.15M PBS (pH7.2) #¥EmEL,
FO0.4mEF TV — AU AR, 5 oHEEKE
Li:ob, HEFEERS|IRET 28EL 3 B
DI L7z, #iBRMmAEE 0.15M PBSTHFL,
Kisiz 37 CT 18T - 72, 71— b Sk,
0.05%Tween20 & 1% 7 > M7 N7 2 >~
(BSA) # & LrPBSTHRR L 7- ek % Rk
I 1MEIGS ¥, BUZPr—r28ELLOD
b, ASEHEEFIGS T, REORIGE,
o REBEE 7L — PRI AR, BT,
1 BT - o, RIG#ETH, 25 ul1IN NaOH
PN TEERGEELESE, T IiCBREE

(OD) % 71— bEBRSEREH (T0F
MTP-12) 2B THEE 49nm THIFEL 7.

& #

1) Ouchterlonyi#:ic X 2 #at

AL oS X CRENEDOFR
B ¥ 5 B RYIA O 74 % Ouchterlony i
THH L, Fig.dighhofiblfiRTRIEL
feRKRIMH (anti-Ss) & FMEAF4E R L DM
O FIGHE % @< b o T, MR PUR
(Ss) L OMTHEZILEEARHTERE & iz,
ESHi L oM TS OoBKIz Ao hiho
fz, EERIEERBLAOFERTR L OMT
b SN, FCEREMBBRIR (Ac) Lo
MO FHTH - 1,

Fig. 3 Ouchterlony plate showing precipitin bands between antiserum to larval

extract(anti-Ss) and wvarious homologous

Ss, Ac, Te, Di

canis,

and Anc:

D, immitis and A.
ES:ES antigen of S.

antigens of S.

caniniem.,

and heterologous antigens.

stercolaris, A. cantonensis, T.

stercolaris  larvae.
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Fig. 4 iz fhBHilE = 10 £ 0 BFE M & o H th 5 ZOBHEMH E OMTHE AN S
TOuchterlonyi: 2T -8R THE 4, 048  HWEEOBEEED .,

Fig. 4 Ouchterlony plate showing precipitin bands between larval extract(Ss)
and sera from human strongyloidiasis.
1-10: sera from 10 different patients.
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Ouchterlonyitiz 3T, $hhoESHIE
MOFEEREZh o785, FOFEEEL LTES

HROFEABREOTEMNEL SN, 2O,

Fig. 5

strongyloidiasis.
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ESHR £ L3210 Ao BEMA OMT L b S
RCIE®HMEL -, &R % Fig.5icRx L1243, ES
PRI 6 %0 BEMHY L R 22k L, ESH
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Counter immunoelectrophoresis between ES antigen and sera from human

Wells of anode side: sera from 10 different patients.

Wells of cathode side: ES antigen.

TEI,
3) ELISAiz 551} 2 Elfi e, s
% ol
micro-ELISA #4735 I 72D, HEB L U
R O B AR 2 RRET L7z, DURHE & i
M# (anti-Ss) #fEHFHFRL, T s 2HLHM

AGbETIT-o R RIGR L 2858, #ibi
[RosEE, Fig 6 Iom Lz 2k <, HURAIRL 160,
#2010 35 A% R 1: 320 LAF T @ Wik % =
Lz, ESHfETiE, PR EMEORREE2
1:80, 1:160 EUF T REF4A RIGH: %27 L 72 (Fig.
7). COFRE L Eic, KiGoend-point & i
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10 i 111,
05
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Serum dilut.  §
110 1:20 140 1:80 1:180 1:320 1:640

AntigeniExtract) dilution
Fig. 6 ELISA reactions of antiserum(anti-Ss) to larval extract at various

dilutions of serum and antigen.

AN

QD at 449nm

15

cany contrel

1:10 1:20 1:40 1:80 1 :160 1:320 1640
Antigen(ES) dilution

Fig. 7 ELISA reactions of antiserum(anti- Ss) to ES antigen at various

dilutions of serum and antigen.
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A L MR AR OBE TR L0 Fig. 8
T#H5, @, micro-ELISATERMHOFIE & &
HEh 0D 0.5 F o, filiFEoOSHS,
M#AFAF A1 10~1:160 @ [ T 51 K 75 B H
1: 1280 LAE, mi§#8A 10 320~1 : 640 T
PUFEAFA 1 160~1: 320l Lo#lasbe
TiHoh, MEHFH1:1,28008 ETidwiFho
MEMETHRIGREETH -, ESHIFET
i, MEFRH 1 10~1 : 160 DM THIEAR
H510160~1: 640 B2 5 & R IEEEME & &

10
20
40
80

160

320}

640!

1280

2560

Serum dilution(1:)

5120

JESiE

10 20 40 80 160 320 640 1280

Extract

&5

Lo |
= Ve

b, ZOiE & IMAEFHL 11,2808, Eic e
3 ELTNOFFERE BT B RGIR
Johhdhof:, IERREIG% AT EMIZENL
T BRI 2R 5 oz, HF = Pumg
HEMRuWHRE THAS b RIS OBMER
5% &2 L, PR TR PUEAR 12 320 &1
WA 1160, ESHIFIXHE, Hmile bic
1160 oFREOHASHE TRIFLEBYER
[GERLT:, ZOHRGRECE T 2EORE
IR A 6.2 ug/me, ESHUIRA 4.7 ug/me

Antigen dilution(1:)
10 20 40 80 1

320 640 1280

|
ES

on.at449nm M -1 50

Fig. 8 Results of

(larval extract and ES

of antigen and antibody.

antigen) to determine the appropriate

149~1.00 [_ lo.99~0.50 [__]o.a9-

block -titration between antibody (anti-Ss ) and antigens

concentrations
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TH-oil:,

4) RIS RE
tREOBEEL Lo, MHAROFERE %
1 :320, ESHiE#1:160L L, MiFHR
1:80, 1:160, 1:320 THIE L 7> 658 5 Rim i

= - e
Extract e
i 1:320

(anti-Ss) O H4AH % F B0 7 L 7= 0 i Fig.
9TH3, WTFhofHEAVLBEICL, &
HEBASS 10 B B LARE, B fitkilio LR 248 2
5 EMTE T, PR L ESHIR oM TRIG
WELET 3 £, fFEERYTAORBETS Ml

-
Tes 1:160

151

0.D. at 449 nm
4

1.0} 1.0f

05r 0.5

30 40 50 60
Days after immunization

10 20 30 40 50 60 0 20

Fig. 9 Antibody responses in sera of a rabbit immunized with larval extract

by the micro-ELISA using the larval extract and ES antigen.

NMEEFRAWSSOEICESEHICE» o 12,
Fig. 1013 40 EH, ESHIFEOFR L &L
1:200, 1: 100 & L, #f6s3 % anti-Ss & IEHIEO
4 fFF AR st 3 2 Bl oo Sl & #ilE L
ERTHS, WHE L bt d 5 anti-Sso F
IEMSIEMIEOMMED Fh L D LIS HICE
oz, JEXGHMED S B, EEEMERC

3 5 Pmig o Fiikss Lo ms <, flhoo 3
OIEXEHUM Y O FAM I IZIZRBREDE N &
DTH -1, ESHFE TR, M5+ 2 anti-Ssd &
IES I BLOR % A S P 3B S LB L TIE L, it
IZIERISHLMTIC 517 3 RIGHE 0 o F2 70,
RERE LT, oG, FEbiso Him i i o i
DEFMEFIFE T Ao,
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p p ES 1:100
E I anti- Strongiloides
; EE anti- Angiostrongyius
5 []anti- Toxocara
fa] [ anti- Dirofilaria
o ] anti-Ancylostoma
~ 1.5} 15 Y
]
= +
<
]
|
[

1.0

05

1.0}

0.5¢

:160

1:320

'1:80 1160 1:320

Serum dilution

Fig. 10 ELISA reactions of sera

stercolaris, A. cantonensis, T. canis,
extract of S. stercolaris.,

5) BEMEHAED HE

Fig 11138 = %2 10 pg/ml, 5 pg/mt

CHREL, HhEREB L CEEREZCBY
T o ELARESs i — TR o %
1 100 278 L THEM L fzmicro-ELISA® §ii
iz =L b0 THS, HEHEBBEEO M
ZIEEAEHBOD 0.7%88 2 5 @il % &=
L, FOEHH@H 0D 1.06i# OB #ET
Hofohi, MEE LIRS T 1H

from rabbits immunized with

D.

extracts of S

mmmitis and A, caninwgm to the larval

DaHEHEVEERLEFITHIEVWTALIE
<, FHFEMLOD 0. 4LIFTH - 2. Jubi
BE 10 pg/mt, 5pg/ml@ET, Zh s OHUEic
RBRRELERASAT, FHPEMLIELAY
Eokrhrot, Lil, PilkiizfE s o7y
Y7 FARNCHEL THAS &, FEHBEMEC
BRANEDIELAEDIGGZ S ADLOTH
b, IgM¥itkpBitEDRIG 2R L F 166
oz,
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E I : . '=
e | e | 3 Serum:1:100
b ¢ . . Substrate: 5-AS
4 1.5} . -
gn. i *t+3 .
3 rs ot
S .
w -' :
1.0 e - 8
i .
R - - _
i ! o |
05 : s i' - e -: - g H
L L L e | ®
i [ & . AN
s o 8 (o
L ] ™ - - B I

Antig-eni_1'(.'.lu5:|;'mlI S5ug/ml , 10ug;’r‘nl| 5ug/ml
Antibody, IgG | IgM

Il ZuMmiZAKI Hpt. [ ]ZAMAMI St-posit. [ ZAMAMI
St-negat.

Fig. 11 ELISA responses of sera from human strongyloidiasis.

Antigen(larval extract) at concentrations of 5 and 10 kg / ml was used, and
antibody levels were measured separately for lgG and [gM using anti- ¥ chain(1gG)
and anti- # chain{ IgM) antibody conjugates. [ZUMIZAKI Hpt.: sera from patients
in Izumizaki hospital. ZAMAMI St-posit.: sera from Strongyloides-positive
inhabitants on Zamami Island. ZAMAM [ St-negat.: sera from Strongyloides-

negative inhabitants as control.
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Wi R AE RO B <, B, R
IR, %7, B, EEEFRMRSEE A
sbhd, BYETIR, HEhsBFIcFEREN
D S R AEEIT o TERIEHL O
FREGST D & 1235 & i — DG # 1T > T
2% UL, AEKICBIT 2 %8 hiECMT 3
IhETORER, TOERLKRBERBRL T
KAESEFHELHEMER BT 2b0TH
b, AMNE=MLY, £oimEEREICBT 5B
BRI EbD Toiv, B REEmsIs
HEDOWRITEFFIFEALFOLTORECSH
D, RHYETIHEED 1933 FfTo o WilE
HHBDHTH BV EHNTE Brannon &
Faust(1949)'®, Rifaat ef al.(1977,1979)'% ' ps4
FOVEM % 3% %, Dafalla(1972)'®, Ambroise-
Thomas et al(1974)", Coudert ef al(1975)*%,
Trobouley-Duret ef al.(1976)*" 535t % HilH
L 7z iSO L BRI £ 3 ENEG
ERATVBRRETER W, FOEHELT, &
Mo Em e RRERESE#ETH, X
BENTHRMER I LnTELVWI PR
EABNTHD, EALROMEEEBLZ L
H#ETHEZLEEMNBTENS,

4E, FHSIF5AOMEMNEEDNDBER
eI T s e TRL, WL
g e KiciBs 2 eaiTER, Boh
feshdh o —8RiIE R, FEHE 21T, B
1 48 FEfEIfEAE L, £ oMo, HEtYE (ES
PR 2R IR L f2, fhibiiig, ch
THRIEL - FRROFIMT (anti-Ss) L oM T
Quchterlony ik # 7V, FHL MG ORK %
BOBIEMTES, i, VAP LHOBE
Mm% OMTHLHB VRN EELERL,
O FUFME (antigenicity) r BEMmFhoAk
BN 2BRNEOFELHEERT Ly
T % 7:. ESHiE iz Ouchterlonyik: T i3 BB ¢k
B 2R L e d 572 b8, TR L 22H
DEABEOTENFRALE 2 &0, HH,
Ouchterlonyi#:® 505 O #HEE2H 5 & &
NAECIEX#EiTA itk ->T, ESHIFiC b

BEFCHT 2 AMOGELRDH D Z L H
T&E,

PR, RWEmERR, | 2dEh, 1R
FiRaze &, FESIG o R AR s H B v et
UM & OMT b M 2R L, FHLEE
ERIGOFEEL*REHZ LT ET, Kgho

&6, filRREnE> THL XS, MM
Tk ) OEERIGCHOFEET 2 2 LA THRS
NTiRVBEH, EEBICZDLS REERIGE.
BatL:flix s {, b4 2Rt
& Ao iiEES S RIS & - TR
OmBHELRHE LA L 2RBELL-LOH
HEETTHEP . %ik¥ 2 X 5 % micro-
ELISAic B 2 RERIE b &, Z0 L5
FiEF RS - OBBEICOFEIR, FEEBE
ORI T 134 B 7 3 AR R b B
KEBELTWIRREEZAbES L, AT
ERWHETHD, FCilRoss, BrE
2B AHE—o RHEME REREMKTDH
D, AR L LHEmRR & OBTH L WIEE
RGO st 2 ki Eem L XTI ER
shixihiEnsitwiBbh s,

Boni-HFERLTRY R DEHEEL -,
EO#EREHETh 5T 1.98 mg/me, ES
PURIZ 0.75 mg/me, Bk H/29.0me, 3.7TmeL
intzinolz, AL ROVIFEL»ESHZ L
ZEDS, AL BROREFMBREEERT S
ez, fiEOFREE2HAWT, LrbEE
OBVRERELEEHAT L I LHTARTH
D, Zdi-s, micro-ELISAIC & 2 (hilsi#r o
affiett 2 WAt L, RIGO @R, i
B % eb A 12 8 iC {7 o 22 block titration o
R, ARG <, AR RIG
M2 5T ERAEATRMEHET 1 © 320(F
EIMEE 6.2 pg/ml), ESHIFET1 : 160 (FEEH
BEA.7 pg/mt), PUMBSEEE 1 ¢ 160 FREE &%)
Wrah, ZORGTRERRBOFEM2MEL,
SR ER O Bl TRliO LA 2R 5 2 &
DT ES, WAL b, 5T 5 anti-Ssizntd
3 RSt IEM GO P+ 2 X 0 ¥
K@Edot:, LaL, ESHE TG 2 HiMm
Wicnt s 2 BOEsHEV KA, JEREPImG,
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IR HE MR 3 2 PUmds & oMo RIGH
B, MR ERTHRECRT 2HEA
sz, BRI 4, EEhEtEoMT
AR 2 FH 2 leGhk R B LG,
A B0 ERE BT 520,
B VT b A O JE IR M R M b & B T R
ET ARG REMNLEE SN H, SEG:
X5 L BEYE L REEOMoTiERED
B o Eil, AEVNREREL L TICALE
ZIrERETLILOEELISNS, TITH
Lafzmicro-ELISA® ki L hid, R+ 25
R S ug/miBETE S TH A, £, 71
a8 48— —tEAVBILRES>TH
RS 1 SR ORAEC BT 2 HUHEEEZ 0.3m
(BEaft1.5ug) TR, SEELEIUCEREOH
FtHEe hhiE, Fkick > TH 1 ARED
BEMEBTEZLZ Lok, BxofiERim
BICEYEST, EBIKRAZY—=FFRA b
ELTEAREERE~OGHLAIETH S £
Bbh3,

F & o

R BEOREFFHREROMBELERH L L
T, BEAWEEOXHEMEIC L D E-shdhns
OFF B & micro-ELISAC L 2 stk
O ATz, PURICEREREL 725 5 5 4
U e B L A sh % 48 FEfEATAE L T
foarin, HEMEHUR AR, MR TREL
RRROGUMAECBE M L Zh S HFE Lol
TIHEK Y v Nk E KIiE (Ouchterlony i,
counter immunoelectrophoresis ) %7y, Bj
5 tbER O 25805 Z ENTET, &
e % 5~10 ug/mt #% B T micro-
ELISAIZFw 558, RIERRIC B T 2 Pk
DERAEEECHRR L LB TER, £/, K
R EE & EEF AT O M THIE U 2 P
i, BHEELSE TEGCEERL, WEHEBENES
i e Oic K ko snt, Lok
RED, KEREL YR oHFEERANT 2
ZERRRETH D, RROPIEERGERED
M vmicro-ELISAC & - T8 iF o fili

WELEMLES - & SREFLI:.

AT A B R R S L AW
7%, FERIRFE(EAEYE | SREIE S 57123117, 3l
A4 R O NI BT S AR RIRT SR (B Fetk
o« KBIER) OBk 5,
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The preparation of antigen from the larvae of Strongyloides stercolaris obtained by faecal
mass- culture and the technique of enzyme-linked immunosorbent assay(micro-ELISA) using
the antigen for immunodiagnosis of human strongyloidiasis were tried.

The larval extract and metabolic products(ES antigen) after cultivation of living larvae
for 48 hours were prepared as antigen. These antigens formed obvious precipitin bands in the
gel-diffusion tests (Ouchterlony test and counter immunoelectrophoresis) with antiserum of a
rabbit immunized with the larval extract and with sera from human strongyloidiasis.
When the antigens were further applied to the micro-ELISA at protein concentrations of
5-10 ug~ml, a rapid rise of antibody level could be detected in the rabbit after
immunization with the larval extract. The ELISA titers were also higher in human
strongyloidiasis than those in Stongviloides-negative controls,

The results indicate that the micro-ELISA technique developed in the present study can
be used for immunodiagnosis of strongyloidiasis.



