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SUMMARY

In order to establish ELISA method to detect antibody against IBV various factors involved
were examined. Antigen was prepared from Massachusetts type IBV which is known to be one
of serotypes distributed most widely. The virus was grown in embryonated SPF chicken eggs.
Allantoic fluid harvested was processed to ultracentrifugation and sucrose density gradient
centrifugation to produce a purified antigen. The antisera selected from the field samples based
on hemagglutination inhibition test were used as the standard positive and negative sera for this
study and the results obtained were summerized as follows.

1. It was found that ELISA test was satisfactory when the purified antigen was coated on the
plate in the amount of about 40ng protein per well. In case of the phospholipase treated
hemagglutinating antigen it gave satisfactory results when the each well was coated with 1.2
to 2.5 hemagglutinating unit which was equivalent to 40 to 90ng of protein.

2. There was no significant difference in the ratio of optical density of positive to that of
negative serum whether the coated antigen was held for 1 hour at 37C or it was held
overnight at 4C. The coated antigen could be kept in dried state without change of
antigenecity for at least one month of experimental period at 4C.

3. There was a big variation in the optical density and P/N values depending on the maker of
the plates and on the plate of the same maker.

4. It was found that background optical density was negligible when serum was diluted more
than 1: 50 and serum dilution of 1: 100 appeared to be appropriate as a routine test dilution
to screen the antibody.

5. Optical density was fairly constant 15minutes afterward from the time substrate was treated
and during the 4 hours after stopper was treated.

6. There was a low correlation (r=0.42) between ELISA and HI test. However, when 74 serum
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samples were tested for the IBV antibody, 98.7% were found to be positive by both tests in
which titers of 2% or more by HI test and P/N values of 1.4 or more by ELISA were

considered to be positive.

7. Day-old IBV vaccinated chickens shows a similar antibody decay and rising pattern until 8

weeks of age by the two tests, ELISA and HI.

I. % W

o AP 7)a=9d (Avian infectious bronchi-
tis: IB)2 Coronavirusell 43 Infectious
bronchitis virus (IBV)oll 9Jai+ wAishe= FA4AL
1902 193111 Eol North Dakotacl4 Shalk
9} Hawnel Hzxz 2 3o walg B0 0 ofel
Z7 ola HollA LA ¥l giglert 1940 dhel
AAA TE7) A AgE A Jelta,
19503 Flel] WjANEE o a7} ghasigdovt
oA E AAAR ez dAlFle] oFAlAl]e) & IS
FI e A¥olth,

2 W9 AL 6579 ofal el A
rales, 713, X% 59 387 S4F vERE A
T AF 25%7HA] AAE Balrk, §4 F9 gelA
€ SAE Ast Y Al5EE 74T Holu Alalxal
SolAE Z1¥E, ol4sks Alakdln Alakg ol WA
o] A3 A5} vepdohs),

Winterfield ¢ Hitchner’¥= Hz2 BV %t
oA Alged 9 AFe) ke Baagid. F2 o
2 Aol 1A AAAG Holud godiumWE
o] F7ket wlngrlel 71918 F4 AlgAE do
7 #HAlel] o] BtV o] ¥e w Fzjo|x}, mlo]lnF
ghzupd, A § Aol 2§75 AHE FLet
£ & ulolz{as} Eilzlejoz Aulel wsst A
A AlgfRichsan,

2 vlellde IBV 9 7hedo] 1960dsHel €A
gHeoz wlEglon} JaFAL szl gk
opans9 71 59 1080 mdsAle 2 galRE
ZAE A4l AAEE 16.9%, ArEEE 55.
3%7t AAHATE A B, A2 o] F40e] A
ol z4d FRolA  HF2AH) (Hemagg-
lutination inhibition; HID)¥+2o 8 IB&AE =

ofAlFo 2 NE WAt Bl Alejo} Al Lujokst
7\l ok Sl o8l 559 IBV & %8 5433},

IBV £ A&7A @& d3ye] 2usle] i},
Hopkins'®== &2 v k3l A4 Zo) 4 Plaque reduc-
tion test £ 8%<| WAHYPL ¥ udgon], o}
Bl wheh o2 Yol FHY & A7) Rl F
ol = o] delellA H2F PHYo| Husa Y
‘:}_8,9.12,13.19,30) .

o] 402 Massacheusetts 4132 A-&3le HI
HhSol o) okel Hel FHETE 2 A &
AL AT gl F8] el fdskz
U HYo] whAEAlFe] ohdrt FAPA
King'?e] 2 W ¥2lFE& 72 o8 gAY
vl £ Az opiFAlge] opd Aoz B vl
AUt

PA7x IBV ol chgt 5 pioeE 4
WAZESD, Al Zuool A F3A e, 7Pz
Aulokolls  FIAY?,  FAPAESS,  HIH
%2.4,14.20), _'é‘_/,"_‘?ﬂ_@,‘ﬁ (ELISA) 5.11.24.27,28.36)%. o;]a-]
7HA whgle] ol&sx vk, = & HI® st
71 alfoll 713 gro] AHESm gl why F¢ Fhiol
o},

A o} wpelzixaE HF3A%ol Yot trypsin
°|v} phopholipase C 59 &42 AHajspd d7e
5L ZEths AMIS Alexander S%] Hza
Bion o & oe] gx50] &xr} 2zezoz)
WHY 2R 9 A2E GHYE Yohs] 9
3 51020 HIWS-S ol 3ih,

2 ¥of oh3k ELISA+ 1981d¢] Mockett £}
Darbyshire?®, Marquardt $2%¢] ®Bu3l u} glo
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o] Ffjoll 4= 1988 &3t 7¢ve] A5kl ELISA
Kit & o|&3le Hejufoleias APAFE AlF
| 7F EAol] o] 83 Hol glrh.

ELISA & ZFsgol} HIWRS-¥r} |74 %]
Al&sha ml7bsbed 2429 serotype-specific 34 97)
w-Foll FH9d Y-S AT 5 U+ FHe] 3
c}2829  Zellen# Thorsen®ol sl 6712
serotype 7k mAA|EellA 5E7bl= 100% A3
BAD o ol F ol 72%9] AABAE RAFcln
B389},

£ d7ollMe IBV opztedAlel WAAE Alre
3k SAubyo v A 7|29 F3F ol HIA
AR} Loldtn Ao A JFE WA &
£ ELISA =S #3istmz} ELISAd 4%s 5
£ o8 712 898 HEST HIZleke) AaaAE
oJobugle}

. xj2 | 4y

1. tjojaia
IBV 2% 7129)AdaiPAol4) Bopke Mass-41
3} Al Aol 4] Foduke H-1205-5 AHEsigich,

2.8 3

ELISA 4k W HIukgoll o]8d ¥ye Ag4
ol o5l A AT WA FolA o= AT
3 3949 ¥ IBV & APATY ATolA 44
& 357he] AL AHgSigie. 2% HIZEE 712
2 3R AT 149 SAEAS sl B
FHH o2 AB3lAst. 3] F4EH A, B, Cx
HIZb7} Zbzt 208, 210, 280|gjom] SAIEAL HIZ
7} 2%0]%et.

3. @FSE(HA) % e

HA % HIMMS<l A3 33392 oS4y
IBV 2 =hE 39102 SPAFASHIA F438l%lex
plate & V-plate & A-83}ct. HA 432 King
7 Hopkins®, HI4F~2 Gelb 2} Killer'¥9] uhy
off wel 445t et

4. ZAHA B2 R Y
392 Zellen# Thorsen®®2] wo] wiz} o
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2 Zro] AlA|sioict.

H-1205-5 5.9EID4,/0.1ml ®A] 11¥3 SPF#%
Sk (5% SPF¥# fal) o] a7tdel AFsk 45
A7} whokstgich, LgEhe 4TolA 47 AAAIZ
tp7b wubdel s & 500ml AH3gch. wubgeale
Zellen # Thorsen®®9] Hholl o)af A=) 3ko] 1004
238 vlo]2 A5 ~20Co] 23 A deloz A
Sslsich. #99 =hyAREe Loury 5299 #hd

SECEELEES

5. EA4EX|EA|LL substrate

843 A A2 horseradish-peroxidase-con-
jugated rabbit antichicken IgG(Lot# 15757,
Cappel Labs, Cochranville, Pennsylvania)%
PBSell 108 3|43 ¥ 0.5m14 F5354 —70Col
B23sln A8E @l PBS-T(PBS+0.05%
Tween 20, pH 7.2)2 5009 =+ 1, 000012 34
B3iet.

Wt A& Orthophenylenediamine (OPD : Sigma
Chemical Co. St, Louis. Missouri)-& A&}
o substrate £ H,0,5 AH:3l%itt. Phos-
phate-citrate buffer[PCB:25.7% 0.2M Na,
HPO, - 12H,0, 24.3% 0.IM C;H,(OH)
(COOH)s, pH 5.0] 10mlel 4mg 2] OPD 2} 20kl
2] 30% H,0,% ~H&- Al AH7kslsict.

6. ELISA gty

ELISA 842 Case 553 Mockett & Cook??
o} whig oF7t wiysled il o] ez 4
Alskgict.

1) &8 coating: 271X ¥4 & AHAFU HI
u-g-& M4 (SPAFAS)S coating 3k ®lmsisie
o] coating & S AzA|A 4Col 2usluiA] B
EAx AASGTH, =% ELISA £ plate o] A=z
of we} Aol Apol7} gleAlE A Hstd F
Holl Al 7o £oldt 37kl AlFE vlmstget.

e ehaleliol (50mM carbonate-bicarbon-
ate buffer, pH 9.6)22 chialeko] well & 10ng
A4 160ng 7H=] FF-E =2 2504 400u% Al 3
A3le] 96well ELISA € microplate ol well & 50
pld 93 525 FABMEA 37CAA 3|7} =



£eolA 12~16417 Hejsisict. Ax o) FAA
AARE B9S 37ColA 1417k coating A7) F o4
< AASZ AXAez 33 Al A=A]7] A
AXEA gdx AzAF) FAE vl mEie.

2) ME: 2 MEE A2 AAH«d] PBS-TE
multipipette .2 150u14 7z welloll @1 2% F
A AL B Aol AATE Wiz 33
wHEslgict, AN e 4Co Byt 2F oo
ALE3Hd et

3) Blocking : 8l°] coating 517 % Y&
blocking k7] 935} blocking buffer (1% Bovine
serum albumin+PBS+0.05% Tween 20)§ 50
1A welloll Y3 37CollA 147 2-&A12 .

4) YNEM BT 9 $A4YHE PBS-TH
Aoz 12,5004 1,600507x] WAl whe} cheret
A B4dsln, FAF=E PAA e Y
ELISA ¥k-& Ao 7HdEAL 1:1009] &
A 3l A sle] ARg-3lodct.

5) 34 EXI®H M2 £4 FTAFAE 5000 =
£ 1,00000 A3 AL well?d 50ul4 Y31 1K
g2 7},

6) Substratex{a] % WAHEX| . Substrate &
5014 7+ wello] Y3 30%-Fl 2.5M H,SO. &
5% Qo] daARAZ on] HAHRF 147E, 24
Zh AT Foll §3x9t P/N A (FAEA g
FAEHA) WE AR

1) =352 ELISA 3 % 7] (Titertek,
Multiskan MCC/340MKII, Flow Lab.)E& o]%&
3l o} 492nmolM FFEE FAsAeH I

< 22 31912 @ (405nm, 450nm)e} wlm3psict.
F3x=+& P/NAE AEste HIglskeh elmdsl
c}.

8) E7ix2l: Plate Ml2ol) =& FI=9 =Hol
£ wo|AlF (%)t P/N X8 AstabAle A 59 %
o) whgieen.

7. IBV M AIHEES

AFollA FIg 19819 ZaseAl 305 T
o4 AAksl  IB ¥4 (Cunnecticut 8} Massa
chusetts 89] E3AFAl, FPrEEAdgAT4)
£ ofE ¥oz (.03ml4 AFsAH. WAHFAHS
HEZ 159 Ao 1057374 554 F3le A
23 g e3¢ Felsled —20Co] ASAAA 2
et

m z2 =

1. Coating off A= EHAST

AAEe] Ak mld gugolgich, whebA
25uol 4] 400uH7HR] 3l A 3led well & 50u14 ¥
£ o ghlzke 3l qu4ol w2 well 3 160ng o4
10ngd Soi7} Aol e}, &3 2e] %S
359 P/N A& Table 13 2}, dA5=7} ¥
252 A F3=e P/N A FelAle 4
o] glont SAEAL dARUEo] 40ng o]l
£ Hsls} glout 80, 160ng o2 Feke] Folxd
background %57} vlgldo2 Eolleh. ¥,
AL well 3 40ng(1: 100)3} 8ng(1: 500) =

Table 1. Optical density(OD) and P/N values of standard positive serum depending on the

concentration of purified antigen in ELISA

Antigen Positive A Positive C Negative
Dilution(1:) Protein(ng) oD P/N 0))) P/N oD
25 160 1.85 3.48 1.55 2.92 0.53
50 80 1.26 3.36 1.00 2.66 0.38
100 40 0.91 3.35 0.69 2.33 0.30
200 20 0.75 2.95 0.48 1.90 0.25
400 10 0.68 2.41 0.47 1.66 0.28
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P/N value

1:500 antigen dilution
[ positive serum A
[F- positive serum C
1100 antigen dilution
@— positive serum A
@- - positive serum C

. R

T T
100 200 400

T T T T
800 1, 600 3, 200 6, 400
Serum dilution

T
12, 800

Fig. 1. Comparison of P/N values depending on antigen concentration by ELISA.

Table 2. Optical density(OD) and P/N values of standard positive serum depending on the
concentration of phospholiphase treated Massachusetts type antigen in ELISA

Antigen HA Positive A Positive B Negative
Protei .
Dil(1:) rotein unit oD P/N oD P/N oD
(ng)

50 180 5.00 0.50 2.95 0.80 4.72 0.17
100 90 2.50 0.54 3.22 0.77 4.66 0.17
200 45 1.25 0.51 3.34 0.79 5.14 0.15
400 23 0.63 0.42 2.67 0.68 4.32 0.15
800 1 0.31 0.40 2.49 0.66 4.10 0.16

2 coating A7 ¥ 271 FAEAe] 3|4 vl
wZ P/N x|+ Fig. 13} #o| 40ng 22 coating
A7) Aol A% & P/N #AE 2Art.

Phospholipase £ 2 2]3F 42 F45=7} 11.
25ng o4 180ng 712 Eolzleuls & HAunit 2
0.3o04 Sunit2 Tgovt $4 B4 FJxe A
o] AdAY A5 HoFor] kyguHe FAE®
Aol7t 2x] gigtcl. 2@y 39 P/NA+ &
{0} 45~90ng ¥#l F 1.2~2.5 HA unit =47}
A vebgte} (Table 2) .

2. WNsMER FY

gy F4ullol e FFeel P/N A9 Az
Fig. 29} 7}, $4HA e 3=+ 254 o5t 3
A4y 0.340)440.8 YEltord 50u 04
20000] B Aulgoll A 0.2004] 0.258HF Bof 2
H3lrl giglch. dAgEAYL ATt 245§
FEE ®%kovt P/N A= @A A4 12,560l

40000 74R] 2 3ol S Heolx] Wok

3. ¥ coating Wye| Hlm

49 coating o] A-&x9} A|7lell we} zle]r}
UER T Polnr] $sd 37C 1A A A
4CollA 12~16417F AH2d A& vwlayd Ade
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Fig. 2. Optical density and P/N values depending on serum dilution.
@ ; positive serum A, O positive serum B, A | negative serum

Table 3% Ztl. F4¥EY A 1:1084% A &
FEE 37C KR Aulgt ZolA 3.64(P/NA 2.
68), 4C 12~16417} A2ljk 7oA 3.38(P/N A
2.22)2 37C, A7 A2l Heo) okzk o] A el

whou) folxbe eixich.

4, B4 BX| g HMEx WY

AA UL 40ngH, FFYUAE 11100 3|43}
37C 147} 284171 & conjuate & 1:500, 1:1,

Table 3. Effect of holding methods of coated antigen on ELISA for IB antibody

Holding for 1lhr, at 37C Holding for 12~16hrs, at 4C
Serum Dilution(1: )

oD P/N OoDb P/N

Positive A 10 3.64 2.68 3.38 2.22
100 2.713 2.01 2.80 1.83

Positive C 10 3.4 2.53 2.91 1.91
100 2.26 1.67 1.88 1.23

Negative 10 1.79 1.00 1.64 1.00
100 1.36 1.00 1.52 1.00
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Table 4. Comparison of ELISA between two different concentrations of enzyme conjugate

OD and P/N values depending on conjugate dilution

17500 1: 1000
Serum Dilution(1: )

oD P/N oD P/N

Positive A 50 2.17 3.45 2.12 4.70
100 1.77 2.82 1.61 3.59

500 1.01 1.61 0.83 1.80

Positive C 50 1.59 2.53 1.09 2.42
100 1.27 2.03 0.91 2.02

500 0.65 1.04 0.48 1.08

Negative 50 0.70 1.00 0.49 1.00
100 0.55 1.00 0.41 1.00

Table 5. Influence of reading time after stopper treatment in ELISA

Positive A Positive C Nagative
Reading time
oD P/N oD P/N oD
0 1.05 2.92 0.79 2.20 0.36
1hr 1.03 2.94 0.77 2.21 0.35
2hrs 1.02 2.93 0.76 2.19 0.35
4hrs 1.01 2.89 0.76 2.17 0.35

* . Stopper was added 30minutes after substrate was treated.

000 Bl43ted 2z BgAizl A ¢4 P SHYA ARl A5 4 Table 59 Zoh. Sub-

of elgl &F45=v 1:1,000 34l v 1:500 84 strate ¥2]5 ¥ orange 4% =t}7} stopper &

oA Aubdeg ozl E9krh(Table 4). P/N A= Melshd AL =9lony stopping F 4A]77HA

FHA AollA 1:500 347 A¥T 11,000 3] F3=v P/N A+ "8} gl

A8 Hol Ekou WHYA Collde F sdus ——

oI =& PN AL el OPD & 4Rz AHEsid 32 esne w
5. Substrate X{2| ¥ HX|AjZte] Hgt F355 =28 A= Table 63 2ok, 3 405
Substrate & #H8-A]7)1 4] AR £ 4 nm 3} 450nm el ¥]8] 492nm el 7Y e FRE

Table 6. Optical density and P/N values at different wavelength in ELISA

Positive A Positive C Nagative
Wavelength
oD P/N OD P/N oD
492nm 0.91 3.05 0.69 2.33 0.30
450nm 0.40 2.73 0.31 2.09 0.15
405nm 0.10 1.68 0.09 1.42 0.06
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st P/N A% el

7. Coating 89ie] BEM 9 ELISA plate HF
el gl

Coating 3rle] H24E& odoluz] sl 4TColA
30959t B plate o Haslx] %2 Az v
23 A3 Table 73 Zch. A 24 A 504 3
Aoll4 B3ba] ggtd plate(§3= . 2.17, P/N
Z . 3.45)el vls] 2 plate(FF= . 1.95
P/N . 4.17)7} §3=< <¥A¢ P/NA+= ¥
o} ¥EME Egirh, 39 coatingd F A=
A AH fFol g AL AHA gkw wiE A
ZA17] o] FHEvw U7 o] ¥k (2.259) P/
N &l glolAe o4 e Aol Holr] giglet.

ELISA plate 9] Azl vlet T3 HEx9
WolAl4-9] lo|g Hojd BaA|Fe] well il 73

IE FF=E HeblcH(Table 8) .

8. P/N X2t HITle) 8jm
ELISA ¢} P/N At HIZte Azi3iA)

wiw

ooly
7] #3led WMAAFTAFAM A A s EelA
A8 4 F 7408 72 A¥E Ax= Fig. 3
3} zch. P/N 29 HIZF 7hol AaiA .
2FA3AY . y=0.984+0.132X) & of$ o
ABAE Bych. 22 HIZ17F 6 o]4Hg oo
2 3RS W 2 4AF 72830 A4S Holn
P/NZ 140145 FAE ¥ T4AF 710 923
o] kA Hoja okAdAEL 98.7% AT

i o
i
(=]

9. WAIHE AlEAITRS &4 2%

AT APATS FASES HIZMSE P/N
22 FA18 AL Fig. 49} 7o, HI7t(og)€ 1
dedoll A 9.4+1.512 713 Boprt A sdsled 6

Table 7. Effect of drying and keeping of coated antigen in ELISA.

OD and P/N value depending on storage period

Serum Dilution(1: ) Time O, Wet Time 0%, Dry Time 1 month?, Dry

oD P/N oD P/N oD P/N

Positive A 50 2.17 3.45 2.26 3.56 1.95 4.17
100 1.77 2.82 2.01 3.17 1.49 3.18

500 1.01 1.61 1.29 2.04 0.85 1.82

Positive C 50 1.59 2.53 1.87 2.94 1.54 3.28
100 1.28 2.03 1.55 2.44 1.19 2.54

500 0.65 1.04 1.92 1.45 0.63 1.34

Negative 100 0.70 1.00 0.69 1.00 0.50 1.00
500 0.56 1.00 0.58 1.00 0.44 1.00

‘tested immediately after antigen coating at 37°C, lhr
’tested immediately after drying the coated antigen

Stested 1 month after drying the antigen

Table 8. Comparison of ELISA results depending on the source of microplate.

Source of No. of wells

Optical density

Coefficient of

plate measured Lowist Highest Mean S.D. variation (%)
A 96 1.08 1.23 0.14 11.38
B 96 2.08 2.27 0.09 3.96
C 96 0.92 1.07 0.07 6.54




P/N value

r=0.42
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Fig. 3. Comparison between hemagglutination inhibition test and ELISA for
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4. Antibody responses meaured by HI and ELISA of chickens vaccinated with
live IB at day-old.
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25 7.040.712 H&HE volon 18 FFoE
A&sieisl 10540 7.8+1.482 o7k Adtn
of, g1 P/NA= 198w 2.36+0.4622 /}2
£e AEF BoFohr} "al shtsled 4FAdde 1.
65+0.0824 7P ¥ P/N A HodFz glot,
a2 oS 1057 7 Akgdhe 41 RolRst
WAl 2 1055 As)stas HIZke fARE FAE 2
o Foict.

32

—

Iv. n #

ELISA & o]&5}ed IBV 9 347} 342 19814
o} Mockett 9+ Darbyshire?®, Marquardt 529°]
Hz2 Axsle] 71Ee s Abbgel F8AEol
W HIwR 2o} wizn o ggsivd aad 22
Ax 2 oulstchs A vl oz o2 ALl 9
A4 2 Eol4, uzE W AP A HEs]
olF s ATolE o) UelollA) ek RAATS
7ed o X AT MAHFA T HAETE FH
dhedl o)gatw Yoo, aziyt Tl i
Z4ve] AE 35 ELISA kit & o|-&3led k) E2F
o ok a7k ZAshed o Bavt g2 ¥
9% Azsld ELISA & 353} ¥ 2av @t
19891 Az} 7l4vo] ¥ Aga fARE AAE £ A
TF-zpe} o] wrgdl ul glEwl double regression
method & 4-A3le] OD 2t A4k A& A5t
£ & ol F Molx] ket

ELISA #oll 9§ ghaziAe Fsieha) A HI
Al vl whzn Zusichs A slolE o
2] "3yl FP9Al mabkgo] Yojutr] wlFell
] AHYPoz AZY FUE o83t opAE
o) 7l 22 FHFo) FAlgle] AT F Utk

o,

Aol ol gz VAYL AAzedle
ELISA #1& o83} ofaicke thd= e}, AlA

Hozg R Fo] 7t ¥ FHYQ wAFAHS
IBV £ SPF ZaolA F447 AHAZ the A5l
A Fslel 7F53t  polystyrene microplate ol
coating & A=&gct. P/NAE 7|1Fez 714 &
2e FYSEE well F shdEg 0ng YUe #

%{cH(Table 1, Fig. 1). o]+& Case §%°] 2u%

50ng ol 714 € P/NAE vebd 4F3 74
s},

Mockett 28 Darbyshire?® ELISA &dc®
phospholipase &4 #2¥ ¥ F FT3AIL=
well & 1HA unit Z coating 3512 = ELISA <l
g A 2 soickn Basded £ AY
oAE 1.2~2.5 HA unit § ¥%e # ¥& P/N
A2 HodZQch(Table 2). o+ IBVE #1+8A
sglo 2 Fulgh AL avie HIZSs ELISAel
£4] ol g3 4 glupbe AL HoiFE AHo=y 7
2 #4902 e sampled screen v ELISA
off o} g3ty WAY AA Fuch AU FHrlele H
S-S o] &3t olatd Heg Az

F§4S coating Hzldhet] 259 A7 ATA
o wje} a7} glul Mockett & Darbyshire®®,
Mockett 8 Cook?E 37ColA 142 Hel3ha
Case 593 Zellen® Thorsen®®& A ZolA
overnight }2]3l% k. Perrotta 5292 37C 1412k
qzleb 25C 1417 Ajzlel 2 zbolsl Yok Ha
sigeh. £ A#el4= Table 30l Wehd v} o]
37ColA 1417F Azlsk 4°CollAl overnight 284171
Az Z apolE molx]| Yskeh. B ALT A
27} a3 me 37C W7 Az 34E o=
Aztglek, 183 coating 3HY-E BEI] A
&9l coating & FaslAl g+ 81§ washing 3}
o AAZY 2 22§ A7 washing 312 ¥ 2
2 Az AL viafe = aold HolA skt
aEz A7k =g Adoksly] Asl4 washing
812 %3 a2 AZA|7 4Cel Bagichd A4
A o3 2@ AT 4 g Aoz 7Y
Ao AE 3027 2B3NRE = FA A A
#AolE RolA| gfgkc}(Table 7).

ELISA£ plate’} 593 3AAEcz 549
box el A|F FolAxE ojH plate+ coating °] F
otsle AL A4S Fw AP Aol 3341
AEH vims £ A3 BAEol A, CAE =4
Ax7t EA vebtn well ko] "ibst 7bg wtol 74
7 453 o2 yepstoh(Table 8). Case 5%
plate o] batchol =}e} AHAJo] ke zle]E Ho]
22 F352 plate 2HE vladrhs AL o8] o

ol

B dp
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Foll 7 plate =it} 4433 SARFYAS dxs F
o] P/N #24 BH3lgiven] £ AYolAs plate 2
Az wello] wha} F3xol oA 3elE: e}
W) sl Eol] FFokdat S4484E 7 plate vhe} 3
o] AAksled o]& BlZZ 0|4 ELISAol &3 &
7Fe P/N 22 Jehf =224 plate, 4¥AE, #4
ol A7k hgel wet A7le 4A Y AolE xshsl
32 Pt

Mockett & Darbyshire(1981)2% @3 3} 4 o]
1:100 o[3td =l w]Eolubo] vebdeta st3le
1} Case 59 1:50 43S o FAEHA 34
A Alolol b4 FElF FHE zolE Byda
Rastn Qo £ AYoE &4 ¥4 3t
1508 7% v]5o] ubgo) ARER Wgt7] wfFoll
screen 53 0 2 SAZALE AAT 7 EH a4
5 1:10002 3 vl Souhs-& wlAIsIdA] A
case & FHEdhed FEE ez oAAA(Fig.
2).

F43 A3+ Table 4ollA 2 vle} Zho] 1!
50001t 1: 1,000 Bl Awl4-7hol wisdt 4AE 2y
=t ol 5U3 AL FXFAE A3 Case T
o] 1:400~80014 713 ¥& P/NAE vebdl A
3 fA¥sbeh, Case 59& substrate 2H8-% 3087t
A F3Er) fgdEYoht SAHEH o el AL
A5ei7) Wlfel AziE 4oz 158 W53}
Aok Busct, & AlfelMe 259 4HA 2
2 1583 308 39 Ao glojA & HolF 2
ol gigkon} R aAubg AZHE F7] 3
substrate ZH-F 304l LAAHAE AlA EHlE &
Fx& ZA8sch. 22y Table 504 2e uis}
Zrol wrgARl AF 447 AR FAA FHES
94 e Aelrb AAEA @gkr] =l
substrate A 2% 158utol] WA= F FA] 2
Eahe Aol 7 B A7l AAE AT F U
Ao Az YR} A)H Fod A7ke] o
L A A Fo HEdjE Hcohe AL &
AUk,

Marquardt 5293 Mockett$} Cook?’= P
-nitrophenyl phosphate 5 24a|g Al83le] 400
nm% 405nmolA  #=53Um  Monreal 532

5-amino-2-hydroxybenzoic acid & AF&35kd 490
nmol4, Zellen3} Thorsen®-& 2,2-azino-di
(3-ethylbenzthiazoline-6-sulfonate) (ABTS) &
AHgsled 41dnm oA BESIATE. 2By £ AR
A& Table 60 Vehd ule} 3lo] siag ejsle
405nm, 450nm, 492nm o4 EFF=E v|adld 2
A3 492nmolH M & FF=9 P/NAE 4
ebdch. o]+ dAE OPDE AH7] =Fof
Rl Aol Azt

Fig. 3oi4 2& ulo} 7o} ELISA S &3 P/N
Aol HIg7tote] AgaAls: 243 Ade r=
0.4224 =% 2 ATAAE JEPl. ol
Mockett 9 Darbyshire?®9] Z3}(r=0.44)2} v]s=
gt zevh @ AuaA|gx|els HI &7 28
ol g Fdes WASET P/N A 140148 42
2 71EEe o oMKES 98.7%Y B dXEE
Holi gied, o]l HIuMgolAM ZHIE=& Alel
ELISA ol oa)4 AZ&sE ghlr) A2 o) oz
wifoleta Aztdcl. £ Aol ARk 487
37} Anti-igG o]l g ELISA| o3 A&
HE Al 25 IgGald visia HI kol e 2
olole] gAlE AZ=He|at AR

AFAAAIN  AYATY  FALFE  HIS
ELISA 4oz v|md 44-e Fig. 4oll4 2e v}
& zpo] 17l 105774A 241712 & 10373 A9
Bty AR AX S et £ Ade] A8 A
T2 AFolA 7447 Bolr] wiel ¥ w59 =
Ao P57t 1470l HEslor A3 3]
659} 85 Aleloll HIZW} 27& RI3lch7) 1050+
22X Y Aeshe FAE ReiFa Qg ol
Yachida 5292] 7% 14wl 2¢ HI7b} 6573w
2'2 sp7kshe RAlol gAY 44E uql A vlm
B & Aol 193 HEE WA oEA 6
F3u] A RslA fda A3 e vEeR
TFAHE Aoz YAt

V.2 <

AAAe 2 g FENES B MY R
4¥ IBV & waeld A7 o a9gelE
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A, vlelelas 5F AHAS Yoz Agda

ok9] IBV ZeiAlFeld AT ¥HF HI 4R o

ok o SAEAE Ay, IFYEHo 2 AE3le

ELISA & A58 A3} &5} 22 44¢ .

1. AAEY-L ELISA plate o] well & 40ng s}
22 coating 3% s} & P/N A& el
g7 ege well?d 1.2~2.5 HA unit®
coating 315& ol AAFAA AL AAF B
2t

2. 309 coating A] &5} A17Le 37C, 147}0]
1} 4Coll 12~16417F A2l3l%E o P/N oA &
94 Qe Aelg RolA gigter UL A=A
7 4Co 1449 23 E F4Ae] wsE AA
g 4 gt

3. AlFol v 35572l platecils 34 coating &
o) & vl Axt AE| FY coatingd] T
Az s} Fxof oA FEFE Ao|7h Al = A,

4. Al 1 50004 v]So|ubee A
2 eigkon] ¥R 1:10034%E o ¥
€ P/N A& ¥4 screen§ w42 A}
et

5. Substrate }2]3 ¥ W4 A& 158 o]F o=
AR s 3047A] HEr) giglend o= WAy
AAE A2)3e = AHAENE YA
F=el doAA F24 Sl zbelrt A=A ¢
okch.

6. 74712] @Al o8} ELISA<] ¢& P/N X}
HI g47tete] Aabdle r=0.42312~ HIz}
2%]4, P/N A 1.4014% 7152 399& o
%A case o] UX-&2 98.7%3ich.

7. WAAE AYPA-Fol4 ELISA S HI testol] o
g g4 £ vladlHe 105A4E Aty 9
test ol A F-AIRE Feol 5 B},
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