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Guide to develop indirect ELISA to detect antigen specific antibody

Jiro HIROTA & Shinya SHIMIZU *

F
ELISA I2BA 2 FHIco W TR L L o FEHAE IR
ENTVEY, —FIEREICET L2005, BHED
» B BARH 7 ELISA OBIFEICH T 25z b v, £
2T, BRI ET VAR L, [H# ELISA 12 X 23R
FROPUABETE] OREORERICESWIHEFEE
BT %o

BSEREL ELISA

BERPUAREL, PURPUERRIS (GRIERIL) & BEE UG
WX ATHILD 200702540, FUREHED
FRNEEZ, PUESICERN T 2 3MBENICHE S E
TERICLIYVEOYE LIRS L LTEED D i
WET B2HETH L, BREIKETIE, FAEOREDE
EEFHL TV 7-OFREOB VR LR L Z LA
BBTHY, 512, RSHPBERICLIVEEINL O
RERIELRL b, BELER LT HW#E
PRI, REMRGE, YAy Tay T4 0T
ELISA % EOHENRDH ), FEBEDOFTEHIZB W TIER

TR B A AENIZERT BB v 4 —

I EKEN
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Tel: 029-838-7833
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EHB AR MEZHIC BV TEHIN TV 5, BRI
L V) FEER, L9, WEFOSETHLR L
O, BERTUAEIS Ry (d 53 pEldt)
LIBIZFEZETHONAZ LD H 5,

BRI D ANERDO BB TH 2356, RISHHH
fbsh, WIRCTEHZETREL 2%, CORIGEFIMAT S
EIZ LD, REMRILE TS E OPE R TR DAL
W MBIERICBWCTHEET 2 Z &L B b T x
Ay vyTay T4 7T, PJE% SDS-PAGE C&R
%, —hoknro—2ER SICES L, BEECHETIE
FOE Z AT WHED UG L 72 E D5 F'&E 0 FHRE B 5
CENURRE D, —T, BEOSWIKENETH S
e, WOLEEDTREFIZ & ) FUG O S 2 5HAW R L %2 %6
NS, ELISA Th b, &b, ERWESHEHIWETH
YA, () dotRmds 5 \wid () HOLH
EEERY, BEEHICRDLY)EREREEH VL0
L5 ETH S,

ELISA (%, [Enzyme Linked Immunosorbent Assay |
DUET, BERMEEO 1 TH 5,

ELISA OFGEL L T [BERM A RERAEDE], [HEHEE
FRIEMERE] R EPDH D05, ERIEAR <, [ELISAY,
[ZIAY] [AT74%], )] ZELEbhb, K
faTlx, ELISA & L T&KLT %, —#IZELISA X, ©
TIGAF Y2 T L= R T FAF v 2R EOERHICE
Fet b 5\ T BRI BEAR L S - BURICHUE & BOG &
5, QA LIIEICHEE T oMEERSINIWE L
FG €25, OBERGICE ) URIALE EEORE

B uiisEsE % 120 %, 19-30 CPEi264E2 A)



20 [RERER,

BRI L LTt T %, —H0icik, BaEs AW
LN RIMIBGEETR VI 2 X =% —% HwTHllE
ENb, HIEOREHIZLY, EEEIT) I LHFWRETDH
%o PUREMEE L7-HUAOMIICIE, BERER L 28T
k(DR @ 2R BHWHND 2 ED%n,
ELISA i, ®&EZ, fiiy, E&E, #F e A
1L Re, ZEARAELETT R, Z2ffi, FHOMESAET
HLEON K2 AT HHEFETH % . Radioimmunoassay

(R) 138720, BEAHIZEEORMBEITEN, X5
12, ELISA # iz Mg L CHWASGE, 7 IVINiLE

LT, HE hﬂﬂ\/‘éh}?\”?ﬁﬂ(ﬁ - itk ol
&% KIBICHIE T 2 2 &L 25T feTdH %, ELISA OE]
2B, EELELRERSE, Exyy— FL—
i (ELTHH) T L= )= —Th b,

ELISA (2 [ #% ELISA (direct ELISA), [ #
ELISA (indirect ELISA), # > F¥ 1 v ¥ ELISA/ ¥«
7 F ¥ — ELISA (sandwitch ELISA/capture ELISA),
A ELISA/ 71 v % >~ 7 ELISA (competitive ELISA/
blocking ELISA) &0 HERH L. D H b, MiEZH
BT, B9 ELISA 12 X 2 SUE I APk OB A5 — A
MIZHWLN S, BFEELISA & 1E, 7L — b BIZHEZE &
NIPURICUG T 29tk %, BERE#S W- 2k
AW THiN$ % ELISA 259 (M 1), H# ELISA O]

mUd, ELISA OFmofiic, BERERS - &EEY o

ﬁm%#’ﬁﬁﬁﬁéﬂfbbﬂmf%%ﬁb$Tw
HRISHEDIEVEDSH 5. MILEKEIX, HvsHi4ko
BRI EIZ X VR %75, 100 fg/ml7*5 1 ng/ml T
Bo

F#EELISADFIE

MRRE

|

pARNE )

| me

wIRIE (P> 7IL)

‘ e

BRIRATIgGIE

‘ e

EERRN-HE

(=43

AKEAD

RB#E ELISA CAVWSHEE - 828, FH
BLUBRIEICDNT
FEEBELANVRERICBWTCEHANTHS %6 7 =L
JH—<v L= bOFEHEZREITRE LT, BT S,
BI#E ELISA 255§ 5 11RO 8 E. - I 2 ¥l 5,
# A2

TL— Mk (B D LR, RERTDH R
96 7 = VIR GEEET
YRy & —
St

ELISA 7L — b
P

PG 72
ARk

B o 775

Y REIILA

A SV
B R PUE
S

&1k

AVESE S

TL—hM&, FELTRYVZAFL Y (—EfELE =—
V) EEREL, b ikcRER]Y A TOTL—
BT EN TV D, PRI 7L — F OEREICEML - R
b, BREHRESECRE L2 25, BLoET
&, (1) BEMEIEH, (2) Bk ZMEMEM, (3) KHE
fih, (4) TomERBE, (6) WAKEEHICL IR

(]

&%

BREH A

—REuR (AR IE)

R

A= DRk

B 1. [# ELISA OFM () & BUSH TROBN ()

7L — MRMICEZEL S N PUR ISR RPUR D5

L, TOTMRICERER RIS

G635, BORWMEMNZS L, BUETEBERLEREIIUSL, 2T 5,
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B ELISA IC & 2 HURIFEMMMRHEOREFE 21

B EAL SN B, % O ELISA THWAHUEIZIE &
AEDIKBEERTH ), Ko TFORBED o, [FH
e OMENERIZBUKAHEERPEE 2 %82 502
EEZLNDL, —iKIZ, EHEZEMLIEL5EICH
WHENYy T =%, TIVHVEDNNY 77 —=2RBnE &
NbH, TNETL—MIHVWLENLEER) ZAFL yDE—
S BT VA ) O pH TIEOBM A FHO20, BR
B ZERIC L ) BEEHEORE EAHLATREL % 5720
THhbo ELISA 7L — MIIHEOME (W) BICL

D, ElE (K) EBEIATHhOEREII THH L. &
HOFMERICL 2 &, #E 1gCrm THEBEERD % R
Bk, A Y 4 7T 300 ng/em® T, EEESA T
T, 600 ~ 650 ng/cm* TH b, % B, 96 FEY =)V T
i, 17z v 100 ul 470 OPtEFHAHEII BB L2
095 cm® THh 5, iz, NH#A, COOH A, aL
YIMEACIVHEE L - NCEET A HELH S,
7L —MZ, Nunctl, FAXRX—2F4 Mt, a—="
THEPLRETREEN TS, BEEY A 7T, JEFE
FOGZBHIs 27201070y ¥ 72 HEICERTH
ENEETH S,

PuEx, 7L — FEREIC EEROBFICE ) EELE
5729, PUROVAEREEIZEZRAOND Z LD b,
SRR R MR T A TR e LI, PURSRRMPUAE E
A U CTPUR % i 3 5 /51 (sandwitch ELISA/capture
ELISA) ®, NH#&, COOH#EIZ L5 HERD 5.

PURRERIME L 7L — MIIHERD Y, B %
ThoTENY I T T RPEL GBI EDRH D, C
DL RgE, HHTL V- bejlofEE (&) o
TFL— M MITBERBBRTHEIERH L. E7, FiEICE 5
TiE, BHEIs 47TV —=1rTidnl, BG4 70
TU—= bW P EEELH 5,

e L RNV TIE, 96 72 V7L — b2 HWEZ &M
%\, JI4E, 384 7 2 VR 1536 7 VDR B EINT
WaAS, HHICEL)EROGEEELEE T 5,

D ILNDGEE
BETLBOMEBEVEE 20D, £AT v 7THET
PEEIIM—TE2HPE . BlzIE, EBREL LT %
T VT L— bR ERTAEE, BUE, Tavxrs
B, I, SRR ZERE D $RT100 ul/
T NVTHE—LTCEBTLE, WHFTVRLT v, 2B,
9 7 = VEHWIEE, 50 ul/ 7 VORERHWD &,
AZZAH ADBRT, #EROIXSDEIKRE L % A HEHE
BdH 5o

ERy & —CTHETLHE, REOWREHLI, Tbk
WHA LV, REBTIEICED, 7o VOREERHO
7 VICEEEEDSTREL, BEORKE R S,

RIvEE

PURPUA UG R R UG 7 &1, RIS X ) RnHE
WELZ 5> TL b Fii T TELISA #Eid % &, Sk
WIZ RS MR S, RIRER SIS ANBIES 5 729,
ZLBTEEIRLE ST b BELLEREHBL0D
I2iE, S7CoOEERZ AV 2L LT, SRELY —E
R kv, ZOB, FL—rEEo—VEIIELR
ELTC, FL—owBgEN <o b, KRBT ARG
ZEEME LTHE) CLIZpHICEETLI 2 bh T
Do SN TWRV, FUEOT L — FADOEER 7T v
FURAC—HCERT LI ELWEETH L, TL—
FEY—VTEISGE, V- VEHANTEICY 2 VAD
WHAROHT DD LOTHEEVPLETH S,

RGBS

PURTUA UG R EE R SUG L, DUSKERIIZ B L TIR%
WEL->TL b €2T, NCHHMIZ—EIZTHI LD
HRIND, T2, SKHZEST S L, ABOSE
o ECRERD DA o 125, BTEOR) & ik TRIGE
RIZEDPH L7720, -0 TH-TY, B2
TN 2D ZEND Do —MANITIIPUCK M 2 1 ke LL
RizTa e, BECLS Y 2 VEBEORIGH B OFRE%E /N
SLTE, BELIHEEPHOND,

[7V—MEOREDMIE] OHIIRT L)1, Fb—
MERICEEMEZ ANSL Z LICE ), mELR/METE,
Rpolz7V— MOT— 5 DB E % 5,

n R

EHEVEZ 7L — MCEET 256, PURICEH 5
BEOGTENLETH), TEHELREDOKRTTED
HETETL— MIEETEZWI LR H D, SHIT,
EOMEIE VAT IV, EXELORENHIX, E
B7L—MIEEARTBHE121E, 50% L EOMED
METHLIENLT LV, FETHHFEEEDH%E
L LT, #£E 2 22-azino-bis (3-ethylbenzothiazoline-6-
sulphonic acid) (ABTS) # w7361~ 20 pug/ml,
3,3 5,5-tetramethylbenzidine (TMB) % 7234 10 ~
200 ng/ml DIEETHEHET 5. 1 ~20 ug/ml DEEDOHT
Fii%k 7L — MR SE5GE, BL 730 ~40% D5
ALTwREHEINTW L, JUROBHRENKVLE

B uiisEsE % 120 %, 19-30 CPEi264E2 A)
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RPAERNE LGS, URRRTGEE Wz Py gy
F ELISA 12 & 0, PR S EOPURZ 7L — b kI
EERECTH 5o PUROBY) IR, ZIRPUKIRE L
DOREEZRE LT 5 (k). 7L — MIHE L%
WIRG TR OB A, $A ELISA R BSA 2 XD % v )
T—EHE LGS SR WS Z L TRIEAT RE
ThHbo

MEOTAE (FREEMFICKD)

B a RFEEOWE A SR S LTV 2 E R A % JUE
ELTHWRE, FEEER CHEZTEL L 2%,
ELISA IZFW 5 Z L 93% v, MR Z AL 5B1213
Triton X-100 (TX-100) % NP-40 % & o R i H# A5 F
ELTHWwWONG, AIEHEEROMHEE LT, ROLH
EFoshs,

L HURONMA L5  FURASTELS R, 5T
x5

2 WL IRERSBOND RS T OBEL

3. Ny Ty AL

Mz % FmiEREo g & LT, EHEIREE 20 mg/
ml (2R L TX-100 DEREAY 20% (2 mg/ml 7 5 TX-100
1202%) £%BHEHITMA %, B, PURIZE ) g
BIXRL D70, FOBREPLETH D, FHEEERR
Mz, Xy 747, RIVF v 7 ARBEWBE L
BIZEY, "Efbd 5.

L L, BUEME G &R O RIS WA 2SS %
BEIIE, RO T L — POREENHE SN, LA
BTT 2, FrORERTIX, TX-100 % 72354, &k
(9 7 A BRBTEE 12 TX-100 25 001% LA E& F N 85412
%, PiEO 7L — b (maxsorp, Nunc) ~OFEA A HE
SNIRD 720 TX-100 DFAFLHEEEAT001% UL T TH T,
PUERATHIE RS IIRE S o /2720, REMNLR TX-
100 BEIZ 001 % LT & %A L) HETHLENRD L,
TX-100 ALEHLIE 0 i # AU B> T TX-100 A%0.019% L
EEFNTVWREEICE, FUEKESHESNTVET
BEMED D B 728D, MBIV B TX-100 DEE% T 5
TEizky, ViEOFHAGREERD LASHIRES S,

NMEEER

WE, BEEHEZEMALESEL12E, Tra) oy
T T ERICERSYE, T NOEEET). — &Y
1250 (~ 100) mM o jifig Buffer (pH 95 ~ 9.6) A3H W

Bull. Natl. Inst. Anim. Health  No0.120. 19-30 (February 2014)

SNBZENE . B, ¥ K71 v F ELISA 2179
R PURIC X o TIRB7 VA VEBICE )R E OfE
BEAEL) DOV HLLEOWMELH L7280, FEEIFLET
Hbo TDL) LEHEEIITPEBCHEATIEELZ 7L — b
ERHWD E X,

b= 3714

0.02% R £ ® Tween 20 % &1 PBS (pH 72) %, 7
L— POBEICHV S, $E 5131 10 £ PBS (500
ml) (2 Tween 20 % 1 ml ANLTHE, A 10 54
RLTHWTWA,

FRE

TU— T4y Iy —THET S, BAGEIR, P
WPV FF v Y ANVERY FEFEHLTH L, #iF
EEUE, #E, 3ELLEAT) . SRR TIE, BRI E
S5MEILLEAT) e Ty P2 T LARET, BlER
TeR=R=F FVIZT L — MEMBEl L, 7L— Lk
WEBSPEDT, T VIZESTWE Y+ v Y aifik
SEEICMDFED, BV hmdiiEoTd, FL—
FENB LD T Lid v, COER Ny rrS
7Y RETIFL7:-0100% EELBETH S, B TMB
FOBRELEEYH VAL, FFRN L S % K
WS 2720, FIZH LWR—3=F F )V % H\v 5 LE)
H5bo

JOv*2VIE|

Ty R SEMEES 7L — PREICEERIC, PR
PEEL SN TR WEHAER-IOL — T Y AR—A % E
W, BATFy TS E&AE Gk, ZkiuksE
AEMEEICEAEEINL02H T LT, EFERCE
MET 2 HWTITbN S, 70y X 7121, PRER
LA, PURPUARIE B & OB RS IS BB 1R 4 &
HESHWSLN L, —IICIZAF LIV (1 ~5%),
HE¥A Y (1~2%), BSA Q%HifR) EXHVLN ST
», EHPOHALLOPETRINTVD, THY F
THIOBEEET XBHEAI2E, F—N=TayFxr 7
WX%bZebdHbHDOT, BMYRBETERT 5. 72,
FHEERET 2 RICBWCERkO 7O Yy ¥ 2 FH %
FHT 254, Fofs 2 707) yAgEEnTnizn
CLEMERL TBLLEN DL, @FHOKEEED BSA
T, FIgGEITNTVEI NS W0, BSA %27
Oy ¥y ZIZHWEGE, i kbikE v s Lian
RSP L Db, T2, AXLINIRT
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YA EEFF 2 ELOT, TEY Y -EFXF U RE
AW RATOMH I8 2 08EhH 5, =3B TMB
FEEICHWAYEA, 70y X v 7o x 200 ul Pk
129 % L IRRFRFUBHFHICL K & %,

AR (RIS, ZXRHUE)

0.1~ 02% Tween 20 &4 PBS (pH 7.2) %\, 2%
FEEED BSA, Block Ace %Mz 52 &T, X h%&E
The BB, AXAINIRAEA YFEIEFT U EE
DT, TEYYOHERIZIZINS D@ IS S,
TX-100, Tween 20, NP-40 7 & o FHEE MR 2% 2
BEFE T OIENARSEHEL 2V, ZOOIEFR
FOGASOEWIAITIE, & 0 B oSG A % v
I li2yy, FEEERCORTAMEFSNS, 72,
ML kIR RET 2561213, “VvEFT 55—
PEZRFEOHEHIIZ~— = (001%) &AW, 7
WA T+ AT 78— CEHRIEOB BRI, THA
K (01%) = Hw5,

HARMEDFHIR

PUERRRPUE 2 WE T 25613, BRINLE O A RS
RIT100FEEHVE Z &ML\,

722l BREBURMEAMER N FI T, B oA RE
RIZFIO~50fETHIBEI W EdbHb, 2721, #
BIME OFRRERPECIGEIE, Ny 77 F0 Y FHE
% B MDD %o

R

FAEBY OPHUR I BERIE R S 72 b O E  Hl
ENTWE, BEEREEIL, <Vt F2 ¥ —+ (POD)
HHWIETVHY) 7+ AT 7 —¥ (ALP) 7% EA5%
ENbo ZRPEDORIZ S WIHFLEDY &, BREES T
o7 A4 v A BEE#7TOTA VG BRERTOTA
YAGEHWwSE, FEREbUE (g6 ZMETETH S,
BRETIRIMREBRT L, Ny 75y Y FhE
<Y, TEMERLL VDT, BHEEETOFEIEE
L, —fBIC IR IIHAE R TH 505, ZIRFUAE
EEROTY ) VEMZ, —20CTHRET LI LT,
HAET DI, WEMREDGTHETDH %,
FHROZKIEE AT LBEIL, EOREORRE
FETHWL2RENE LWHETH L, FEEHHIX, ROFHE
T, BBIZOEHBEY RO TS, &b, HHIZK
D EMEEIIREERLOT, EEFLETDH S,

i 2 7 B — RYUE D B D KD T7

PBS T HRILFARHRIN 2 1F 5

100 ul ARPUMAE + 100 ul BB ZREH, 37TCTILH
OGS S8, BB % Hll5E

EMiA ABTS O, RUNEILROWIEE T 1.0 Fifk
DWIEEE % /R $ IR D 64 15 (32 ~ 128 fi%) R\ iR FE % fi
HREET 5o

R AH TMB Oy, FUSE IR OWRIEEE T 1.0 Hifz D
WOLEE % /R 9 IR EEDH 256 i (128 ~ 512 1) RV iRE %
BHIREE T 5,

FEFER 2R LTV 5, MET Lz kiR clx, %
JEEEDS 1.0 & 72 2 AFAERIZ, ABTS T 64,000 f5, TMB
T 8192000 f5CTdH A Z & H 5, ABTS T 1,000 f5Hi 1%,
TMB T 32000 fEREFFHBEL 25, ZOHEOE
BOE, BEREMEIC L) ZRIUEoRmBREE L RO Tn
5720, EBORTHRTLILEDNHLETH L. BIK
BEHETHH TMB # V581, ZKILEOFHRE
BRELBDBDOT, IVEESLETHD, 72, BA
BRfo7—% 2 — MRS LT3 ELISA TOff
FgEZ, TMB COfHBEILRIA TV RN L
B\,

52K 212BWT, ABTS Tld, TR X ~kbifk
DREIZHHILTCLERAT A ENH B, —F, TMB T
X, FIEREOZRIUEIZBWT, WREEOEK T4 LT
W5k, Thid, TMB #2354, #EYREED R
PEEHVLUENH LI EERL TV S,

3.500

3.000

2.500

2.000

Rt o 5=

1.500

1.000

0.500

0.000

4'500

S &
& §
& X

2. fifi%) 7% POD Tk — IRPUE D i L

96 7 = )VIZ 100 ul O ZKHEOFHATIZIED, 100 ul
DEEEZMEL, 1RFERCEZNEYS 5. WLE
BB EZ 10 & r@mRERE KD, ABTS DHET, #
64 1 (32 ~ 128 f%) IR\ iREE, TMB D& T, #9 256 £
(128 ~ 512 f%) I#VIRECTHEMT %,

B uiisEsE % 120 %, 19-30 CPEi264E2 A)
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ZRERE SRR DR
ZRPUAORE L, MIBEKEICRET 5, K3IIRT
I, vUAIgC #EHETL— MIEEL, Zkiutk
(POD it~ 7 X IgG) T~ 7 A IgG Mt L7-%&
(FE : ABTS), HiEEOZKRIETIBBEIKE L
70, BEPEALTVWAZENHL, M35, Tk
EEtOHIEBERA WL =01 L35 &, 500 5Tl
10 ng/ml, 2,000 % Tl 75 ng/ml, 8,000 f% iz 150 ng/ml
PRHBRR L 25, 2205, L) EREOZKRIUAE
HwabZeT, ViREAEHNTLILEDUETHL I LS
bbb LIL, BREOZKIMEEHRVEENY 27
TV PP LERATHEADSDH LD T, FEFLETH 5,
T/, M3»LWLRR L), KREOZKRIADH
ERBRILIZE—Hm20BEoTEY, KED LA,
T FIVOHEEISERT S EERL TV,

BE, FLRBIUVAERER

B, BRICLYDKEEOOFEZETLHLOVHVS
Moo BERICLYVHVLEREIIRZ->TBY, @EAVF
¥ ¥ —¥ Tl ABTS, OPD, TMB Zz EHWH I,
TNAY) 7+ AT 7% —+Tld p-nitrophenyl phosphate
(pNPP) % ENFHWOLNL, BEOEELE Ao bk
B, BB I THEREZR]LIIRT

BEICKDEEDEL
Fl—OFGTH> THEREDENI LY, WERFD
Bl o5TL b —fEMIZ ABTS < OPD < TMB T
BLhb,
TL—MI®TRAE/ 7 u—F )ik (1gG2a) % %Ki
FEAEA &4 (1~ 2000 ng/ml), POD #Z#Hi~ 7 & 1gG

2.000
1500 el
<Bx1000
=#x2000
U3
# 1.000 A <=x4000
3 <@-x8000
“#-x16000
0.500 “@-cont
0.000 £ = D
(e} o (] (e [«] (e) je) (e} je) (e} O,
TS 98K S B8 Y ngm
IYRA L/ TATYURE

[ 3. BERRPUAIREE IS L 2 MERA D& (JEE @ ABTS)
~ A IgG R EET L —MIEEL, POD fFi#ii~ 7 A 1gG
TYU A IgG M L7z, POD Bk~ 7 A IgG B E% 5
ST BEHENRKEL LB LD DD, WREFTOMHIE
BHER A % 0.1 &34, 500 £5Cid 10 ng/ml, 2,000 £%
Tl 75 ng/ml, 8000 f5Tid 150 ng/ml 25 IRF & 72 5,
W PURIREZ LT ANy 2 75 R ER$AMEE D
HDHDT, BHEEMOPEIIZEMHETT 21T ) LE D D,
B, ER»5I1, ZiEEO POD Ei#it~ A IgG OilllE
BIIE I ZIE— A SIAToTHY, BIZY /P astEbmsin
722 R, R EEANIEN REL e o722 E R TR LT\ D,

Hifk (Zymed) (2000 %) ZUG S+, TMB EE#»H 5 \»
T ABTS £ H#eMA T, 1 KRR OWIEREE 2 #l5E L 728
REMATEITRL T 5o TEHE = 01 2L 3 582
FRFZ, ABTS TI3 10 pg/ml, TMB TiZ 02 pug/ml T
Ho7ze ZOBFITIETMB ZHWVAZ EIZED, ABTS IZH
BT 50 AR EE S K EEAL AT RE T 1), PUEMEH & % (X
WTHIEDPWERTHLZEDPH L, —J7, TMB & 7z
FHT ABTS L REFEDKEEICT 57201213, POD ki~

R 1LBEOEELEHAWONLEE, FILls X CHERE
£E FILRRARTAERE | FILREARBERE 12 1R
ABTS 405 nm 405 nm 1% SDS or 0.05% NaN,
OPD 450 nm 492 nm 3 N HCl or 3 M H,SO,

POD 5-AS 450 nm 550 nm 3 N NaOH
o-Dianisidine 405 nm 405 nm 5 M HCI

TMB 370 or 650 nm 450 nm (650 nm) 2 M H,SO, or 1% NaF

| ALP | pNPP 405 nm 405 nm 3 N NaOH

ABTS : 22-azino-bis (3-etylbenzothioline-6-sulfonate)
OPD : o-phenylenediamine dihydrochloride

5-AS : b-aminosalycylic acid

o-Dianisidine : o-dianisidine dihydrochloride

TMB : 3,3'5,5-tetramethylbenzidine

pNPP : p-nitrophenyl phosphate

Bull. Natl. Inst. Anim. Health

No.120. 19-30 (February 2014)
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3.00 3.00
%2000
2.00 - 200 +—
“jé . «t=TMB
% 1.50 / / 50— 37000
1.00 1.00
0.50 ==TMB g
~-ABTS
0.00 . ‘ 0.00 ‘ . .
1 10 100 1000 1 10 100 1000

<) RligGai=fE (ng/ml)

B 4. FEIC LB EEDE

FEtl< 2E ) 7 a—F ik 1gG2a) %7 L — MIEHEEAEILL, POD kit~ v A IgG ¥t
k(2,000 f5) THHIL7Z,

R EEUAN OS2 FEIC L7254, ABTS TOHIERSA (OD = 0.1) 10 ug/ml,
TMB TORIERFIE 0.2 ug/ml T, TMB i3 50 5Ll FEKETH -7,

£ TMB T ABTS L& OKEICT 51213, POD ik FHi~ w2 1gG Hifk% ABTS
Tl 2,000 f5T TMB Tid 32,000 5T (HM) o ZRIUKDEIFIDSTRETH 50

T RlgG2aizE (ng/ml)

A 1gG Pifk % 32,000 5 CTHEMHTLLE1H 5 (H44).

BREOLETIE, Be 2ERICL ) IRFRUSTH
RFTWEAD D S DT, Fi# e ZIRIUEAHORE T o
HR#@Y) 70y ¥ 0 7 %2f1) LB ENe b, $72, £/
70— FIUPLRIEE BB O N, 7)) F— <R BRICB
W ELISA O 2 TMB # W 5354, B2 &0T
TEBLAEVWET 714 =714 —DEVEREZER LAY
AELROMBIZ KM RS DH 5o

AERE

BAa R AIEEBENTHIR S TV 5 FERE L NV T,
96 v V7 +—~< v bASEIE REZ M E FE AR
T, HOERREFE Y 7 b s )L & HHED D
HE, ZIXRVOMmET A F—FR T 71— %
ERTHILICENT— Y OWNENES L % b, T4
BT AF— FESFEE Lz, R L0 SEME»2/N
Bo7L—hr)—F—bHEIN TN 5,

BHEEDER

— MR ORI OOt L, 1 ~ 15 O#iPH TEHH
TELRD, T4 ZZOHPTEIWMAITESL L HK
T A MDD Do WILCERTNER TIXE O B L,
KZEROHENRE, Hbi LI X Ao gl sz &
&0, BEPET D, TOERBIZED, TRTOHA
WIS N72HETHo THRERERITETIZIE RS

Ve BOBBENTHAIETHELITEZORKIZLD
MENPKEL B0, EMEZEEVNTELLBLDT
HbHo WL LFEBRBOBMKIL, WEAIZBITZTO0E
AL, ASHEEEI L EBLERETI 0L (EEFE) o
FHAHE LD, TiRRoXNTERI NS,

Al = — logl0 (1/10)

WHERFORAKEAEIZ 20 L Eob Db H 25205, B
HfE = 20 L ETIIHOEBRBEIBUTEHEL TN
TlIZRb, BELRNAEEOHBEESTNTL 5. bh
AN, WOt = 10 13:&E#EZE 10%, POLE = 20 (3:E8
1%, WLEE =30 1X:&E#EE 01%, WOt = 40 1358
TO00L%TH Lo THFEDGHHEEL, BOCEOHPHAH
LHNTOEHEHIE L TUEEEFRT 5, LaL, &
BEWICRNEZRB Y L7540, AR#EIEEERICA
NLLEND S,

INHEEE 2, Puffli & WOt I AHBIME % FE7 2 5
(213, ELISA X 2 RIUEMBEZHET RO H%L
& LT, R E THOLEAS 1.0 (REE RPN T 15
~20) BifRIZ%b X PURMEE, “RIUERE 2 EOR
HKOBRELZRESTD, ZOLHICHETL LT, hufkifis
WL IEDHBIRIRA A S, & 512, KO GHiA
Btk & ko 2 B g pns@Emstcd % (K6 ),

TL— bEORZEDMIE
ELISA CTiZ, M—o#fzHlELTd, 7L — Mg

BT sessS 55120 %, 19-30 (P26 422 )
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WCHIEED R > T BT eV DD, TOHEET L —
MEICEERBELEZEE, TL— MECEONLT—
¥ %, BEGBHEMFEOWETHIET 2 LIZL), 7
L= MEDIXLOEEMIET 5 2 LA WRETH 5,

Z fth

EEEERODL E, RGNy 27T F%
KT SELLEND L. FOBERREDOPUR, —RILED
R/, 70y ® 2 FRORR, FEiEtERomE, ki
BAEEICX DV SEETRRZHIL H 5o

HEME

ELISA \2fH$ 23X, ¥ 7L v ML, 77 kN
fbd 2 VBRI E N CTHREINTBY), EREL NV
TIX, ShHEEHAVBEIEIZLY, FRILTE B,

5 7Ly MbHbwidh 7Mbb E R Tw A RED—
HETRICRT. &b, KFEHKE 75— MELC
BED o

Carbonate-Bicarbonate Buffer Capsule : Sigma, C3041

Phospate-Citrate Buffer Tablet : Sigma, P4809

ABTS:Roche, 11 112 422 001, ABTS Tablets: 20 tabs,
50 mg/tab, 1 tab/100 ml phosphate citrate buffer (pH
40) + 20 ul of H,0,

TMB HCI $% : Sigma, T3405

TMB %% : Sigma, T5525

pNPP $¢ : Sigma, N2770, N1891

REODYZalb—Yay

FREOEFEMMAZE I R, F0H2HEMEICHT S
FRRPUAREE L LT, M ELISA 12 X 2 REMEF O
FRUARIL S EEICHET 5, €2 T 7, A
I 5 [PURREE] & [ZRyik] OEBRELZ RO L. =
RO %L, BERGTELFEIRICE = 1.0 Bk 2R
L, Nv o759 FIMELS, PUEPRIVETHER, &
SR RERMEIME RO E = 0.1 NP 2Ry &4 TH %,

A
SR, REREA M (A EORRE R
1 100 1)

PLIE
T D~k Bk (ABTS TOMEHREE LS & £ 1,000 £

Bull. Natl. Inst. Anim. Health  No0.120. 19-30 (February 2014)

)
g (ABTS)
Z DM ELISA |ZWE 4 # ElEFEITEORLIIC X 5,

SHOET N — A TIE, FUEARRINIL, 50 £, 100
K&, 200 fi%, 400 £, 800 %, 1,600 fi5, 3200 fi5, 6,400 4,
12,800 fi%, 25,600 fi%, 51200 f5B L UxfRE § 5, F 72,
TRPUE O A FCRYNE, 200 5, 400 f5, 800 fiF, 1,600
Rs, 3200 R%5, 6400 f%5, 12800 5B L SRR E 55, 47
WXy — ik, FRRINOH AR LITLVEZ D, TL—
M, BEER EBEEMERO 2 HET 5. 22721,
PREDD WA, $THMEME TR Z O 721k,
Z DS TREMEINE O RISEX R T2 FIETH L v,

L WErs 283 (BUR, B, BrEmE, — ik
&) ovEE (+ o) ZETHET 5.

SE OB TIZPEAETIE 7L — b 14720, R
DEFRIREB L OFNBICHLTES Y 2 VLT
(FHLEDOTEANIO m) TH s, BHEIMES L
CBEmEX, 7Lv— b 1S E 10 mlLETH S,
70y &y FEERIE, 7L — b 2855 20 ml #EfF$
Bo ZIRPEOERPURE I LT, SRR
MLTI2Y 25 (Fid &0 T, &MHR 15 ml) &
BThb, BOWIE, 20ml EffT 5, F212T L —
b 15T OHUE & ZRPUEDORIRRIN OB % 7R LT
W5,

2. MUEHARBEZBEDOENDOH» S, KRI VT L —
FEFNZ 100 ul TO3EL, E=— Ny FEIZA
N, 37C, 1BfA ¥ ax— ¥ 5, hiFk 7oy
UM EGIEL, o= Ny FEIZAR, 37C,
1EEfA v F 2= +F 2,

3. T — hEEER GRLEELES S VIZEE
M % %Y = V2100 ul F¥24EL, 37T, 1R
4 oFan— ¥ 5,

4 TL— hEREER BEOKVWIONL, HRLE
Uik R, FAITHEW 100 pl $O5EL, 37C, 1
B A > F 2= 195,

5. 7L — bEHER, E0RETEY V100 ul T2
SEL, 37C, 1EMEA v FaxX—1+945,
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£ 2. WHRY] (FL— b 1H4)
HAE, ul
antigen
x200 x400 x800 x1,600 x3,200 x6,400 x12,800 cont.
antigen 15 1,500 1,500 1,500 1,500 1,500 1,500
buffer 3,000 1,500 >,/ 1,500 >’/ 1,500 >/J 1,500 >,J 1,500 )/ 1,500 1,500
l l | | | | | 1
1,500 1,500 1,500 1,500 1,500 1,500 3,000 1,500
POD-anti-bovine IgG
x50 x100 x200 x400 x800 x1,600 x3,200 x6,400 x12,800 x25,600 x51,200 cont.
labeled IgG 40 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
buffer 2,000 1,000 y 1,000 )’/ 1,000 >’/ 1,000 )/J 1,000 >/ 1,000 >/J 1,000 >F/ 1,000 )J 1,000 }J 1,000 1,000
! 1 1 1 | 1 | 1 | 1 | l
1,040 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 2,000 1,000
£ 3 PERFEDO5E Y -~
AL 7-PUR % SHFIBREOR D D5 5ET %,
/B & W
x50 x100 x200 x400 x800 x1600 | x3200 | x6400 | x12800 | x25600 | x51200 | cont.
l 1 | | l 1 | | | | 1 |
| ! | | 1 | 1 | 1 | l |
| 1 | | l 1 l | l | | |
| 1 | | 1 | 1 | 1 | l |
l 1 | | l | 1 | 1 | l |
| ! | | 1 | 1 | l | l |
1 1 | | 1 1 1 | 1 | 1 |
l 1 | | l 1 | | | | 1 |
24 FROKIEO S =
TR L 72 PR A EATHICREOR N O H5ET 5,
x200 — — —_ — — — — — —_— — — —_
_ x400 —F —+ — — —» — — = —¥ — — —
;E x800 — — — — — — — — — — — —
1 | x1600 — — = = = = — - — = = =
x3200 — — — — — — — — — — — —
;E x6400 —¥ —3 —+ — — —3 — ~3 —> —> —3 —
x12800 — — — — - — - - - — - -
cont. = — = = = = —¥ =¥ =¥ = =¥ —
5 BoNAER (BYEME)
/B & W
x50 x100 x200 x400 x800 x1,600 | x3,200 | x6,400 | x12,800 | x25,600 | x51,200 [ cont.
x200 245 24 2.35 2.3 2.1 1.9 1.65 1.3 0.9 0.65 0.45 0.3
_ x400 24 2.35 2.3 2.2 1.95 1.6 1.25 0.95 0.7 0.5 0.35 0.2
i x800 2.2 2.15 2 1.8 1.55 1.25 1 0.75 0.55 0.4 0.25 0.1
H x1,600 1.8 1.75 1.65 15 1.25 1 0.8 0.6 0.4 0.3 0.2 0.09
& | x3200 | 14 1.35 1.23 1.1 0.97 | 08 0.6 0.45 0.3 0.2 0.14 0.08
g x6,400 1 0.97 0.9 0.8 0.65 0.5 0.4 0.3 0.2 0.1 0.09 0.06
x12,800 | 0.6 0.55 047 0.4 0.3 0.2 0.15 0.12 0.1 0.08 0.08 0.05
cont. 0.06 0.055 0.05 0.045 0.05 0.045 0.045 0.045 0.045 0.045 0.045 0.04
By se e 4 120 5, 19-30 (CPRC26 42 1)
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2500

==POD-anti-bovine IgG x200
2.000

=#=POD-anti-bovine IgG x400

-8-POD-anti-bovine IgG x800

~===POD-anti-bovine IgG x1600

~—POD-anti-bovine IgG x3200

1.000

bS]

~—POD-anti-bovine IgG x6400
0.500 | =¢=POD-anti-bovine IgG x12800

=¢=POD-anti-bovine IgG cont.

0.000

S & & S &
S »F & > &
£y ¢ °

4?%00 1/

§7§
NRFBRER

5. PUBIREE & “RUAIRE OB (B o KUS)
ARG VEIE DS, WOLEE= LO AR Z/RL, Nv o7 Io
FAMEL, BUEARD e BB L T 5,

KR HIE, [HUE = 800 5, —kbifk = 3,200 f5], [HLE
= 1,600 5, —k$ifk = 1,600 5], [HUE = 3,200 5, —
wRYUE =800 5], [Pl = 6,400 f, Kbk = 400 £,
[PUJE = 12,800 fi5, =¥k = 200 f5] 2GS %0
KIS S5 POD-IgG DNy 77 Z7» Fik, JHIZ, 0.08,
0.09, 01, 02, 0.3 THb. Nv7T7 Iy FPEL, P
AR CEB &M [BUR = 1,600 B, ZkHTHE = 1,600
], [PUE = 3200 f, —kHufk = 800 fi5] 81 LHrs
oo

-
K

6. SUBMEILEZ i EL (100 ul), WIEZRTHES %0

5 3HELNER (BIEME) ©, KIZL2b 0h K
5TH5b,

ST L)1, COFRMMEICL Y PURRE L =
WIUEIRE O BRD S 0 & 7 o 720 BRERTEILTE O

[RERER,

AKEAD

JeE= 10 2R AH L, [HUE 800 f5, —RHfE - 3200
], [HUE 1,600 f5, —R$TLE 11,600 f5], [HLE : 3200
fir, ZRPUME 800 ], [HLJE 6,400 f5, —RHLIE 400
], [PUE - 12800 £, —&kPuff - 200 5] MG %o
CHICHRIRT 2 ZkFLtEDNy 7 755~ FiE, JEIZ,
008, 009, 0.1, 02, 03 THb. Ny 77TV ¥ FHK
<, PUEARDEE@ESAE [HUE 1,600 fE, =KL
511,600 5], [HUE 3200 f5, bk - 800 5] 4
HEBERELHB SN L, 512, BEHLFEOPRIEED
MW LRI 5. EESIE, HEEZHWNTE %
BEIRLTWHOT, [HU 3200 5, ZkHifk : 800 ]
ISEWGRAEZ, REFFLE LTS, TOk, HUE:3200
fir, R ¢ 800 D St R #% & A I HRES L,
SR S Sy R

BRI - 7218, Btk & oYy~ 7
V@ ELISA B (JUfkfili) % Re, MEHRLBEFEIZLD,
J1v A T7EE RO Do M6 RN & BIEEO b
ANT T LDBZERLTWA,

.

HY

R&IC

ARFE T, ELISA OEARMRFHE, EBRNRFHEE
ISR L 72 22 TR LTS BB ET VI, &
HODHE L TV L EBBNIIESTVTNWD, T ZITRL
TWwb /I, ¥ F 1 v FELISA R34 ELISA
(7av ¥ 7 ELISA) #HETHBICOERE RS,
ELISA "REHLEDOFTFIZBVTH, 5B T TN
ENHZENMFEEIND, 72, B/ 7 u—F itk
DAEDLRICLY, BHOBEELIHESIN L,

45

40

s m fEtEmE
i m (5

™~
S

e B S A
O 0o oo o

6. et
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Summary
Guide to develop indirect ELISA to detect antigen specific antibody
Jiro HIROTA & Shinya SHIMIZU *
ELISA has the merits such as, be easy, rapid, convenient and sensitive, and needs only small amount of samples/antigen

and a short detection time. We introduce that the procedure how develop indirect ELISA to detect antigen specific

antibody.
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