KRR W (1989) W20% W4
Korean J Vet Res (1989) 29(4)

B dd A saxde A3 odF: [. 7HA enzyme-linked
immunosorbent assay(ELISA)¢| 93t 3tal7F &4

3 4 5.2 A %
A gz coafdd
(1989. 8. 1 A %)

Studies on avian infectious bronchitis: II. Standardization of an indirect
enzyme-linked immunosorbent assay (ELISA) for antibody measurement

Chong-ho Chang, Sun-joong Kim
College of Veterinary Medicine, Seoul National University
(Received Aug 1, 1989)

Abstract: Critical parameters affecting sensitivity and specificity of an enzyme-linked immun-
osorbent assay(ELISA) for detection of antibodies to avian infections bronchitis virus (IBV)
were standardized. By adopting the optimized conditions an equation calculating ELISA antibody
titers from the observations at single serum dilution was formulated.

The purified antigen of IBV Mass-41 strain was dispensed into polystyrene microplate wells
at a concentration of 300ng per well(100x1) and the plates were coated by completey drying at
37°C. Diluted chicken serum and horseradish peroxidase conjugated goat anti-chicken IgG were
added in order in 100zl volumes per well and allowed to react for 30 minutes each at room
temperature, Just before use and after each reaction the plates were washed three times with
distilled water. Finally o-phenylenediamine solution was added as an enzyme substrate. After
incubation for another 15 minutes at room temperature absorbances were read at 492nm. Hyperi-
mmune serum against Mass-4] strain was used as internal reference positive(IRP) serum. After
repeated titration of IRP and negative seram, a constant titer of IRP was determined. Serum
titrations were carried out for various sample sera together with IRP and negative sera and the
observed titers of sample sera were corrected by reflecting the ratio between observed and
constant titers of IRP serum. These corrected titers of the sample sera were plotted against
sample/positive(S/P) OD ratios. All the OD's measured in the serum titrations were also
corrected by substracting negative serum OD.

The following equation was formulated from the above data;

Logyy ELISA titer=5.568(logy S/P)--4.161
Thus it was possible to calculate ELISA titer by measuring absorbance at 1/400 single serum
dilution,

Titer measured by cross ELISA tests employing Mass—41 strain and three local IBV isolates
were similar. These results suggest that the ELISA tests standardized in this study can be used
for evaluating not only vaccinal immunity but also for infection status against fields IBV’s.

Key words: infectious bronchitis virus, ELISA.
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A o 4 7] %= g (avian infectious bronchitis: IB)
2. 1B ufol & 2(IBV)ell S84 #HAsts #He #4434
dyes AdSEs w2x 7getd, Z13, AN
29 3% 47 vEe §4FQ gelAe #HA
4 ZFA NG ALFA B A A4ng D dAY
AstE dogich! ofgdgore] st IBVel s =&
ol gFH £4E o} FAA HIAE e =
olmLepivtE L FALHutele &S vl #gd
£ WA ojrt.?

1B 19304 u] Fef A H2=2 Add ol AAZAST
o A stz gled FudAde 3 B o3 IBV
A3 FA g0l 2md ol F o i3 ¥} 3 9
8 Fu IB g e] Bn¥ g

IBe] Ay wAZRE IBVE #:2, $A43%e
wl gt AT A8 ol & 1BV Ad A
&g &AsteE Wil ok IBVE HAZ ¥e ¥
2] A WL IBVS gl wjFA 2o A AY F
AEA gow, Fao Hiy WG ZAAE o i
AR kA o] AdFF A A Ze] HEAE F
AL AAokt Az aAE Yo o9 IBVE
ol#3 WHOoEE ALo] HA ¥r AFE Yok 4
SA % FE5Yol o5t IBVE E28ts 4 fol = IBV
9 BR3¢ wiE #AE AAE oG 469 E
A gl oput e 5 #E A Aot €93t

IBVel 3t A £ A3 384 Ad74
Z 43 &3 A2 H5AS FHAYE AR
ZEA Q%0 o kA £ F5AE, U plaque Fa A P1B13
%ol gloet o] F AFHE GA A stel v} w FA
o A=Al oy ¥ul ohek AYPAE H A
Pz B4 HFe dubdq gHUEH2E o
L3t7lel = A Gg wm ok wed 43 FEAE
B2 IBVY A7 2A4nve F49 AEot ¥
9 BFol go] AR m gL}, 16117

g A ARNEs IBY FA4 5 AEsted o4
= A3 FY R g4 HHIATE FA A
o] Heko] oW m, FEHFA v FAY FHo ¥
ow 9A 2AHET ghAe] glch ¥

A A val s gAgh®g ol £ IBV
FAEZAL 2 FAo Bt AY L=z IA ¢
Avk, T2 FH9 A Zo o]l fo] Hz gk M

IBVe| phospholipase® A 2lstdd A3 +& LA
T Hol gol MR FF G5 A AY(HDo] A
s o] AR dejol fx s e, BB g}

£ 4ol

HIAE % el 29| g?°M— AL Aol 44

g AT w349 FHolst e FA o U
26,27,30~02
7t FHZel A" dARA ARl enzyme-

linked immunosorbent assay(ELISA)¥ Engvallst
Perlmann®e]] 213l = Q&7 @e Az, Voller et
al® o] 9]3] microplates] ELISAE A £3 o % gt
F FE9 o9 A4, 954, volga=yd A4S
A g FAAZ oJ L=z U P IBVY FA s
230 ELISAE o] 4% %-?—il‘— Mockett#} Darby-
shire®7} A g2 aq o] & @ AFE 28 =i
ak gleon kit Fefj2 FFHR AEE gt 0BT
ELISAE ot& ¥4 Ay Sl uld w& Ao
AR 2Rz £44 ¥ 4 o wde 9=,
AE Aol vlL- otz FHol vt FAE 2T 3
£ 59% =2do2 & FFY Y, A S o

48 F 2T oz AY2Fe AT, At
computer A 2|7} 7A53a AREIE Fulv A oo} o

24 AHstxz
o] gich.®
28w ELISAE 33t ol 47FAE Aol
7‘4012450] el = g Eol hAE AP A &
L e, E dATFdAME o & d3%H AGHE
o SHAE FEE 4 Qe 7Y ELISA wy o s IBV
of g A 3AYE APtz s

dAABel ¥ode A § q=HAA A

Mg 2y
HIO|H A B WA : Infectious bronchitis virus
(IBV)¢9] Massachusetts-41(Mass-41) F+ A #xHE
IBYw N oz ty Gig wulolg Xo| = (Sterwin La-
boratories, Inc., Millsboro, Delaware) &£ IBV
2 82-5, 86-1, 86-28, 86-44, 86-50°= B4, 86-26,
86-326, 87-3, 87-52, 88-54 % (A &, =3 )E& 4

£3r4 o
vlolel & FAo| AHE3 W Al SPF $¥%%
ol 4] 91 % specific pathogen free(SPF) #zt& 43

Ao A R334 AHL-EFS]

@A IBY 9983 L& zxd 9 hyperimmune) &
A, 3| E7](convalescent) A H opHA Toll A AHH
& AE ALy .

Mass-41 2 ¥ 5 82-5, 86-1, 86-28, B6-44, 86-
5000 A% z=dd¥HL 958 SPF &g flexible
film isolatort’e] A A& h A Adez 14 F &3}

3. 43 % formaline 2 £33 vlole] £ 5 aluminum
gelol &2AA 22 AFHz 155 AHEFE Yol
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Mgl Z 87-3, 87-52, 88-54¢] Wi I Hr WYL
9zg7 9] g-& flexible film isolatorel 72914 Z u}
olgl 2% HAAHFem 4FF AT €Yo, 2
% B4, 86-26, 86-3256% 2539 SPF wol 7 ukol
2% 73 3 Ao HFey 2FF AUF YA
G4(@ %, ulEE).

Mass-41 7559 ¥4 F43 conjugated] %7}
£7, coating Z2A¥ 2 4Y oAt F4¥HLE,
¥4 497}&A HE internal reference positive(IRP)
Y3 ow ALilgen, IBV 2434 & 5539 SPF
gol A AAT P& AL

okl A AL IBe " Aoz A= AT
o A MG AL A=t

RE 9y L 2~5502RE $2 AL &
2 E3std A

gtale] H=:IBVE 9~109 %9 A ake} st
Zoll AE, 447 F4 A7 % m47} 9 (allantoic fluid:
AF)¢ A A%t virus A 52 AHE3h o, MA@ AF
% 9,000xgell A 1587 YA FAT ¥ 4FAE A
90,000 % goll 4] 90E 7 W4 F=fstz JAEE 0.05M
TEN buffer(0.05M Tris-hydrochloride, 1mM EDTA,
0.15M NaCl, 0.02% NaN3, 0.05% Tween-20, pH
7.4 E-GAA 30%9 50%9] discontinuous sucrose
gradiente] 232 90,000x gl Al 447 44 F=l8A
t}(Sw28Ti rotor, Beckman). 94F 30%< 50%
sucrose?] interfaceo] 34 = bandE A #std A4
Az 1047 FATE o= AHESg. $4Y
ol O Lowry et ali?s] o] &3t &4
w —70°Cel 25t Ab&3telch

82 coating: AAFT TYE 0.1M carbonate-
bicarbonate buffer(0. 1M Na;COs, 0.1M NaHCO,,
0.02% NaN,, pH 9.6)e 343 96 welle ELISA
£ polystyrene microplate(Cat. No. 011-010-3350,
Dynatech Laboratories Inc., Virginia, USA)d] well
2 100pld 5. F99 coating =AEmAY
L A BE AP £5Y% FHA4E 37°CAH
A AzAA coatingstd et 37°Cel A A A =5
W& 9 304 7] a3
P9 coating =4 v A AL ol HFI 4
W gde BFE 3 424 A 343 X F 4£°C
o] A4 overnight = ¥ microplated B4 F€Y
£ AAsE g vlashy e

Coatinge] %1t plater 4°Coll A 2R3l A AL&3}
gony, apgd7]Ae PBS-T buffer(0.5M NaCl,

Ry

rlo

e e

2.5mM KCI, 1.5M KH;PO,, 8 .0mM Na,HPO,,
0.05% Tween-20, pH 7. )2 13 A Y= FHF+2
25 A H{F A43g . Microplates) ZE AH L
microplate washer(Microplate washer S8/12, Titer-
teck) & Ar-&38te] A A EH .

EAFEAM 2%8H (conjugate)?t 2|E : Conjugate
+ horseradish peroxidase(HRPO) conjugated goat
anti-chicken IgG& +4 &< A}&3% v} (Cat. No. 14~
24-06, Kikegaard Perry Laboratories, Inc., Gaither-
sburg, MD20879, USA). 524 2% 0.5mg2 con-
jugate® 20ml¢] phosphate buffered saline-glycerol
(1:1)ell Ho —20°Ce] 2Aatad A AbL3H .

Conjugates] 9+&A= 3 Hdoz2x TEN buffer
5 A&t

WAl A2 A% 74L& o-phenylenediamine hy-
drochloride(OPD) & SigmaA}$} Fold Fo 24 e F
qatd  ALslE buffer(0. IM
citrate, 2mM H,0., pH 4.0)¢] 0.4mg/ml F =& 3
o Apg3tg et %4 OPDE buffers] £38 % 30% ©)
Well AH-g3hgl =

ELISAS | 2 43¢ o] &3 714 ELISA w2
Engvalls} Perlman®o] 71ut%t & Voller et al*o]
Mgt Wy g AEstg o

4 E¢ TEN buffere] 243t F4of coatingd
plated] well®t 100p14 B33t &) A 30E7
S AAch wgo B FR+2 33 A¥stx TEN
buffero] # A3 conjugated 100pld FF3tz Al 2ol
A 30871 WS ANF FFF2 33 At oo
4] OPD 7] Ag 100pld stz A2 A 15¥7
w2 A7l micro ELISA reader(Multiskan MC,
Titertek) & o] & 492nmo] 4] F %= (optical density:
OD)% #7339+,

ZE AYE AE BE
Asr4l et

oyl EHSAYA 9B #HI & Gd ¥HY
Aol 2§ YAt 2L FHL 1/4008 3 {3
o ELISA el =} A4A3t5 2w internal refer-
ence positive(IRP) @ Alel g samples] OD¥], &
sample/positive(S/P)ul & & €4d oA A4}
A=

citrate sodium

JEAAS] FEAZ &

P= _Sample serum OD—Negative serum OD
S/p= IRP serum OD—Negative serum OD

vz AP A& IBY FA13AHL ELISA kit
(Flock Check)¥ Agri-Tech System A}(Portland,
Maine, USA)Z B F3td A&t of kite
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IBV Mass-41F ¥4 € coating®l 7oz kite] T3

HRPO conjugate, OPD substrate, 3 4 & AL43}
Ao kit Az JAF3PEAZ ¥H L 1/5002
A3t AR A ool B AFAA AL W
Y3 BAdY Yo A%

4 o

IBY &89 HEHisx : Microplates] coating® IBV
T AAFE AAS] A5 28] A U &
AHg8te] 43¢ st

2 5% 300pg/mle] AwA A% ¥4 (No. 1)5
Dl 55 320pg/mlel FHA 4% FHENo. 2)&
1/4 =+ 1/8%8 1/40967+x 2334 & ¢ microplate
welld 100pld BF35o coatingstslct., No. 1 #4
<o)l & WA} conjugated RF 1/502 FAYH Ag A
439z No. 2 ¥4l wiztd& ¥H 1/1008 4,
conjugate 1/602 243 A& dol &N, Fig
Il 4 B ubs} 2o} No. 1 9o diste] FAHA
2] ODE H43 Hu 1/4%8 1/16 A sAAE
FAFE(FNET 75 —18.75pg/ml)e] A glo] BL
#(0.672~0.686) % rox F434 1/16 ¥ &
WEZF 2o te ODE Ax g 24
¥ 5 PBS(EAH=2)S ODv= H4 54 1/4weil A 2
2+ 0.2329) 0.2230.% A YR udled HAFA B
o FHFEd Wty AR gt

T 7
0.8 L
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| -ihs
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bt
g T \ -4 3
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Antigen dilution (300uz/ml\

Fig 1. Determination of optimal antigen concentra-
tion(antigen batch No. 1). Dilution of serum
and conjugate was 1:50.
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Antigen dilution” (320ug/ml)

Fig 2. Determination of optimal antigen concentra-
tion(antigen batch No. 2). Dilutions of
serum and conjugate were respectively 1:100
and 1:50.
positive serum
negative serum e

oO—0

No. 2 9= No. 1 #83 wis% A 249
(Fig 2).

¥ FAEA R 4939 ODx (positive/negative
ratio: P/N ratio) No. 1 &9 34 1/8~1/1024 W
Ao Ae 3.0~3.724 5 R & FAF Ao &
33 ggtth. No. 2 &9 P/Nuly F934
1/16~1/128 WA A (Il % 20~2,5pg/ml) 3.4~
3.724 ¥lad ¥4 vegu(Fig 1,2).

ol 4o APAFAA & P/N S zHdle AHA
FE F=E Jug/mlz AR,

Horseradish peroxidase(HRPO) conjugated goat
anti-chicken 1gG2| & 24 ujs : 0.5mgs] HRPO
conjugated goat anti-chicken IgG & 20ml®] PBS-
glycerolo] %qAe ddo® stn o]AL 1/32 3y
17409677 221 8] 4 te] A Fsbgich, oW 4 ¥
£ 0.3pg/wellol gz A5 HL 1/508 314t}

Fig 3o A Habel o] G439 ODE & A9
AlA AR M W A4 1/32601 4 1.0412
7t Eten A7 Bt F48 Fazigev,
P/Nul = conjugate 3wl 1/640] A 5.124 >3
o dA4qu4 1/256 e e F43 FHadd
(Fig 3).

ol 5o AN E L& P/Nul & 7robsld] conjugate
e =5 1/50e2 AAsg .

§ 2| coating =H HII : o] AFPAAE 37°Cofl A
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Conjugate dilution '

Fig 3. Titration of conjugate. Stock conjugate solu-
tion was prepared by dissolving 0. 5mg freeze
dried conjugate in 20ml of PBS-glycerol.
Antigen concentration was 0.3ug/well and
serum dilution was 1:50,
positive serum o
negative serum e

PBS 4

o]

A

LAAZA 7% coating ¥ (37°C W) Yo A 3
A FAF 4°Col A overnight ct¢ A A A
e P (4°C H)e vizsg o,

Fig 4= ¥ 24l A coating®t F¥e] J& 34 Q
+4849 2 459 OD g P/N3¢ A% Aol
. £°Cfo] w3l 37°C Yo 2 coatingdt plates] 4]
¥R FAHYY EF 5L THEE Nd S o
B g coating 2ol GE FFEe ol Yy A
Fol FFE WA wget. wado] T YQ coating =
oA P/N & 2ol & Molx gk, olelg gy
coating Z7 ol i3l ok W3 OD @ sample/nega-
tive(S/N) @ % Fig 4o A A= Ast A48 AE
EqFuch & 14 93 84 4 sto] 1/100~1/200
Heldl A 37°C o] wste 4°C §o] ODs} =4 o
BRE ¥ ueA BE ¥4E RE 49944 4°C
W2 37°C el 4 OD7} %A vrebytoh, e
S/Nu] & ¥ coating 34 7hol 533 Ao T va]Fx
% gkel(Table 1).

Internal reference positive serum2| constant
ELISA titer 2% : %4 ¥4 ELISA 9 & &A%

1.0 A
O o,
s AN
C e 0 - ~
0.8 4 \ \ <4
~ © * 1
o -). \ -
-
o ° 9
2 o6 \ =
4 .
o M +4 @
a y— \
s ISV TR g
H s s . qa\ . N
A + &
AR \f\\ g
@
4 . z
1 \gi‘ T+ 5
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0.2 T ~0—g_ —w 4l 4
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-1
Serum dilution

Fig 4, Comparison of antigen coating conditions on
absorbance values of standard positive(o, )
and negative(o,w) sera. Antigen coating
(0.3ug/well) was accomplished either by
incubating antigen filled plates at 37°C till
completely dry (closed symbols) or by in-
cubating at room temperature for 3 hours
followed by overnight incubation at 4°C
(open symbols). The ramaining antigen fluid
of the 4°C coating method was removed by
tapping on absorbent tissues.

of A NEEA] BE Al HES Z A3 o},
287 3t Mass-41 WY AY £ 1/50%H 23 54
el igA P FAEE AARRY. 2ex 4
A% OD g4 24¥HS L3459 ODgle =
%k (corrected OD)& T3l

ELISA 9718 97 918t positive-negative thres-
hold(PNT) baselineg ARG o] 4L wiiyg
A5 484 A5y ODgRE e %
THAE Tz o) BEWA %S HFo 3%
ez 9w, ELISA 971 HA9 corrected OD
ol PNTAS axsles A4 H4usz sy,
A3 el 4 &% ODglol PNTA & %315
A G JARANE o 83 Py .6

8% AYA Mass-41 9984 ELISA 47:=
LOMFE 23,9777 chekstAl vebygs o aiupiy
A A% £ ELISA 9519 FAF HE L TR}y
Aste wEAHe] A Fg P2 corrected OD 7to] 8
3 g4 g R AAAAE el ODZEY
HEAEE A4 ¢ 5= o] Y4 o zxy ELISA
o7} B629% -F3te] internal reference positive(IRP)
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Table 1. Effects of antigen coating conditions on the absorbance and mean sample/negative (S/N)
ratios of field serum and negative serum samples

Serum Antigen Serum dilution S/N
coating .
No. condition* 1/100 1/200 1/400 1/800 1/1600 ratio*¥*
1 37,C . 799%* .707 .578 .507 .372 2.51
4°C . 844 .735 .55b . 407 . 294 3.14
2 37°C .927 . 870 .738 . 600 .454 3.04
4°C . 878 775 .588 .449 .319 3.34
3 37°C . 987 . 884 . 756 .624 . 448 3.13
4°C .809 .702 .538 .397 .301 3.05
4 37°C 1.018 . 975 . 909 . 798 .677 3.75
4°C . 842 .773 . 666 . 524 .410 3.60
5 37°C 1.015 . 926 .790 . 632 .510 3.28
4°C .824 .735 . 569 . 447 .331 3.23
6 37°C 1.138 1.132 1.074 .935 .803 4,36
4°C . 923 . 889 .839 .716 .570 4,45
7 37°C .937 . 925 .810 . 686 .544 3.32
4°C . 846 .812 717 .578 . 446 3.82
8 37°C .912 .936 .778 . 693 .514 3.27
4°C .919 . 870 .765 . 669 . 497 4.19
negative 37°C .270 . 241 .238 .211 .204
serum 4°C . 207 . 182 . 176 .160 . 156

* Antigen coating conditions were the same as described in Fig 4.

** Mean absorbance.
*** Sample/negative serum absorbance ratio.

3 A9 constant titer2 3¢ =}(Fig 5).

o] 8 Mg AN ODFE =ZF 24339 ODz
< " corrected OD o & ALgslg ),

HoHEl Mol o3t HAFEA U ok ELISA
"7t &M IBVY w983y =& op¥H L 1/50 B
¥ 23] 3 43aeq ELISA 471% 2459t Fig 6&
titrationgt H & ELISA €717 33 es &0 A
(W), €45 AM), zalz 2 AM)Y ¥4
HAHuj o] wE ODIE vebd etk ¥y HE
1740045 1/64007H4, &3 ML 1/200 %8 1/6400
7A, 2l 93 L& 1/50 -8 1/400 #AA & vz
M % sloped sHA = JAN L B E whde] 2
ghel A4 8ol HAA A wlelde @& F 9
At

Table 2= 4% $LHP& Fool FHA 4124
£ & AF 224 1/200~1/3200 3144 $o A4 2] OD,
observed titer @ A2 27 A Ew ot sisle
B ODZ, F sloped vebd Aelvk. A3 104 2
el s uSe] A2 slope 0,071~0.0919] gl o=
A 0.081019ch. Z& A P AF 2049

slope 0.110~0.123 ¥ g o A 0.1172 49 1
B} of 1.4u) Frhslgl ok, &% observed titer= A
Il B Ag 2004 2.5 (11 ) iR 4.84(3
w87 E=A vebgch olE g wEAPAY
observed titer?] A g ol OD % sloped] A g
HEFH LR Mass-41 99849 wtH Aol F
At ok, HetA o] Ag o] A observed titer& A 4k
T e 9 Agel A AA= IRPY constant titer
(8629)7} s FAPANA FTAG dr1E5AL st 9
IRP 94712 W38 HE% sampled] Frlo] Fot& o
Hoz AYduict wgsts drly HEL HaA
Z et

Cre BAEBM S0 A2 Samplell Positive 2% 9]
ODH| (S/P)e| w3} gt dHHHo) 3 S/Pujy
HEld dotus] 3te] Fllol AA Az2Y FH o
&t z % 9 (hyperimmune) 3%, 3]E>7](convale-
scent) A, 2z o8] AP EL 1/400=2 3] 43l
ODE =A% ¢t o)w Mass-41 315 & IRP &3 o
2 83 A7 sample ¥4 2 IRP Y5 25 £
AYH%E wlF corrected ODE ALE3lo S/Pul &
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Fig 5. Determination of the constant ELISA titer

of internal reference positive(IRP) serum.
The titer (8629) was expressed as the reci-
procal of serum dilution at which the regr-
ession line meets positive-negative threshold
baseline (0.113). The regression line was
constructed from the values obtained after
8 separate titrations of the IRP serum.

Fig 6.

\

50 20¢ 800

-1
Serum dilution

Relationship between serum dilution and
absorbance of antisera with high, medium
and low titer.

PNT baseline we—=x

Fa 55}

Table 3o} A} mEuke} o] FUF batchs Pyl

AE W EAYA Y 74 e S/Pul e v xH e

Table 2. Variations of absorbances, slopes and observed titers of 4 serum samples between experiments

Experi- Serum Serum dilution Mean  Obser-
ment No e ved
No. : 1/200 1/400 1/800 1/1600 1/3200 slope titer
1 1 oD . 392* .302 . 207 117 .057 1640
Slope . 090 . 095 .090 . 060 . 084
2 oD .372 .271 . 197 . 105 .062 1553
Slope . 101 .074 .092 .043 0.78
3 oD .430 .318 . 226 .132 . 065 1782
Slope 112 . 092 . 094 . 067 .091
4 OD .355 . 255 . 186 . 108 .072 1485
Slope . 100 . 069 .078 .036 .071
Mean slope 101 .083 059 .052 .081
2 1 oD . 626 . 400 .389 . 250 . 168 4167
Slope .129 111 .139 .082 111
2 oD .643 .518 .413 . 244 .176 4160
Slope . 125 . 105 . 169 . 068 L117
3 OD .734 .671 . 587 .413 . 295 8475
Slope . 063 .084 . 174 .118 .110
4 OD . 685 . 552 .421 . 306 .192 4951
Slope .133 .131 L115 .114 .123
Mean slope . 133 . 108 . 149 . 096 L117

* Absorbance at 492nm after correction by substracting absorbance values of the negative serum at the

respective serum dilution.
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Table 3. Variations of sample/positive ratios of hyperimmune(HI), convalescent(C) and field(F) serum

samples at single serum dilution(1/400)

Exp. Antigen batch 1 L Antigen batch 2 Total D Ccv
Sor No. 1 2 3 4  Mean 5 6 7 8 Mean mean (%)
HI-1 .818*% .822 .867 .836  .913 L778  .825 .839  .837 .042 5
HI-2 .734 .852  .762 .783  .749 .745 825 L7730 778 044 6
HI-3 .862 1.104 1.032 .999 1.072 .684 .762 .839 .919 .160 17
C-1 .173 L1730 .141 L1790 (197 .154  .168 .169 .020 12
c-2 .535 .535  .395 .561 .605 .470 .508 .513 .074 14
C-3 . 468 .468  .397 .594  .596 .474 515 .506 .078 15
F-1 1.375 1.396 1.356 .811 1.038 1.260 1.036 1.196 .208 20
F-2 .941  1.139 1.040 .731 .995 .906 .879 .943 .13z 14
F-3 .888 1.240 1.064 .725 .991 .888 .868 .946 .170 18
Negative** ,161 .238 176 153 .182 .130 115 121 109 (121 148 .038 26
Positive®™ ,530 .846 .651 .454 .620 .517  .327 344 .343  .410 .503 .161 32

* Sample/positive ratio.

** Figures for negative and positive (IRP) sera were absorbance values,
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ols] z+ ¥ HE2 observed titeri= constant IRP
titers] H-Fu] & wg A A& LA
o] & S/Pu] 2 observed titer2 Y-H oL 7o 3
A4 Fager olH A4 r=0.74 (p<0.01)
ol A=,
Logio ELISA titer=5. 568(logic S/P ratio) +4. 161
MEHE kit2te| S/PH| H|I : 42709 IBV =9y
A3 ok WY S L 51X 2 Agri-Techaly) IBV &2
€ ELISA kits} ¥ A HoA &9 coating$ plate
E AHEste] Y ¥ H4Ho=E S/Pal g wasty
. Agri-TechAbe] kitel A &= 32 1/5002, AHA
kit 1/4002 93 4o~ IRP Y 2A4EY L &
Aol M AEE AEE FF28 A&y, Agri-
TechAl2] plateo] A8 conjugate, 3|4 g, 7|4 ¥
< kit @] gl A g ALz 484 AL
A¥e] ALE§ conjugate, 3| H X, FAYEFE AFE3s
Table 4. Homologous and heterologous sample/

positive absorbance(S/P) ratios between
infectious bronchitis virus strains

Antigen
Serum
Mass-41 86-28 86-44 86-326 B-4
Mass-41*  1.00%* 1.00 1.00 1.00 1.00

86-28  0.85 0.77 0.85  0.69 1.15
86-44 1.10 0.96 1.16 0.67  0.68
86-325 NT 0.21 0.27  0.36 0.29
86~50 1.03 0.77 0.9 0.54 0.68

* Mass-41 antiserum was used as internal refer-
ence positive serum (IRP).

** S/P ratio.

NT: not tested.

Table 5. Relationship between infections bronchitis
virus strains tested by ELISA

86-44 86-325

Mass-41 86-28
Mass-41 100* 106 97 NT
86-28 100 96 72
86-44 100 66
86-325 100

NT: not tested

* Percent relationship was calculated from the
Archetti-Horsfall formula*”

r=vrixr2x100(%)

rl or r2=

S/P ratio of serum against heterologous strain
S/P ratio of serum against homologous strain

o FYg wyoz ELISAE A Asgt,

+ kitz}9] S/Pu]& Fig 804 Ryulgh o] &
dHFAE Y FHRHr=0.72, p<0.01).

IBV g2[3&2t2] @t ELISAA®Y : 22 ELISAA
dol 2§ IBVF 79 A & 287 9 8he] Mass-
45 4 YL FE ZL FYFE(300ng/wel) 2
coatingdly Zzte] W EYE 1/200 L 1/400 A
Wi ol 4 ODE Fatz 22 3] 4 u] o 49 IRPo o)
3 W S/Pu & A 4etg o, Table 4 R 5o 4 2
ubet o] ZF HAYYAY FTLFFLH o F ¥ HY
S/PulE B fAREA vEltos 2 kel & 66~
106%9 #dA4E 2o F9e,

a @

7Zt4d ELISAo] A o4&l #4 coatinge F4¥H
o Eelxez wrgdtwid ¥H 3 Aol g17HEA
I EE sle Aok B Aol gutA 4l coating
Pal 4°C coatingtl} 37°Co] 4 SFA =z & P4
£ vzsdch o] 4¥Y BA & XE coating =3
ol LY A4 Fgol AY AAgol FHFE ¥
7 g+ 4°C e 37°C 43 AzxAdE A A
Z3Rd 4 49 FEE 235z Frpsted @
8l coating H¥ EwlE AY dAHA FAHe=
A B B %9 4ol coatingd + dvd F
At

22y ¥4 coatingz] w|ZAYP A Biupel 3
o] 4°C Y B} 37°C A A=A F4¥H ODA
F7Hstd oy, 24839 OD=E 94 FgosAy
Eol4<l OD9 F7t+ gldch. olaly A& 4°CH
o] 37°C 2o YU coating £x & ¥ gt over-
night #0824 F4€9 23 coatingo] o]FelF=
37°C 4AAEE wE Atel T coatinge] Hz =z
ol & W] Fo] A4l coatinge] o} Folx SA4YHF9 OD
kol wolavhm A zb=l o), 8% 44,48

7t ELISAZ ¥H e ¥4 48 wioz
34 dA P Aol & 912 A (serial titration)st
Sd dH3 Yol g+t

g3 dAlgAH L dd YR w2t =
o] Esta wAAH o] Wi AEgAE AL
shEd Al eko] glo it ELISA 484§ A Ysted
T "BFae gilelth, ¥4 G4y o g ELISA
47hE AR W& 24 samples] ODE 3
g3t= g 3k PNT baselineg A3t o] =a} o
21obA] wyo] A A=z 9loh 49752 B gy A @
Aol HA3 4o olg ELISA 97 &4+ Snyder
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et al‘®e] #| A1 & double regression method(DRM)E
A5t A48t DRME sample 32 =l 34
Sl A9 ODgte 2y & AY, L HAEH
49 244939 ODgg W F& g o2 corrected
OD%& A 43tz PNT AL Wx9 whgd AgeA &
Ay nE HH=oAe ODgrel Hied A B
FH 3 ghg 3 o ® e welch, DRMe 9
% ELISA 971 242 #] 4¢| A sample ¥ % ¢ OD
ol 2A4dA S ODglst & Ax=2 wae oy
Wl o2 A Ag sample ¥ sloper @4 LAT
e A4V 492 W ALd F ' el

2 B AEH A Mass-41 ¥4 9 WHE 4s1%A4
A, ez d9EA I oA GAZAHAAN LE
u}o} 7Fe] sampled] ODzrel WE& 24439 OD3k
o AEAEY #A ¥ow ZE YA slope A A
P vl AAF o] F Holxm . watd & AF
o A= IRPZ AH&3 Mass-41 @3¢ ELISA 97} &
Ag AW Este] ODo HFg ez ¥ DRMe
2 ELISA 9712 &243lo o] & IRP ¥4 9 constant
4712 ek GE ¥HY 974549 =i IRP &
A TAA 97153 ¢ sto] IRP 839 constant ¥
Zt24e H Ao 345 IRP ¥3 9 observed
titer2 ¥ Fx v -§& sample®] observed titerell F3}

%024 DRM® A ¢E& 233,

Sample HA 4832 ODe Z&u 2 HEoE
A A Blel 4| samplest 24 # P9 OD(S/N)u] & o] &
T ELISAY 7 A4 dejatsded o8 Ensde
1}40,55,56 2 2 Islam¥} Jones®®: 714 ELISAd 9%
reoviruso] =g FA b AN A oelF AA S §A
ot 2xg ul gleh

@ WA Iy 9% ELISA 471 £33 ¢ 9%
FAANE A4ste $gdA A FYFH 2 ODgE £
A8k Wy £ sample ¥4 9] OD} &4 33 <] ODwl,
% S/Nuj & ol &3t W5 A=Az e £ 4
Hell A FollA] HP3 ol 2 edted sample 4
7Zol IRP 44 % 4349 ODx FA3te] Aladt
corrected OD 3Fo 2 sample &3 3 IRP 3¢ OD
, F S/PE o] 43td Ayl wE HolE F43 3
Sk olulgt WS ¥ AdoA g st e
w2 ol g3t A ESA kitet ¥ AgAA A x3
platezto]l S/Pu|7} & AR & HaZozH oF
W& qlF3tz vt

2 A¥a A gd ¥4 sHger ELISA 974%
3% o 33 A FE 140002 AT AL I
grt&Ao) AF2% ZE hyperimmune serum, conva-

H]

lescent serum % field serumEo] o] 3 Auf ol A §
A3 wlFet OD Abolol FAHA Aol 4P 7] =)
Toleh 2y ¥4 JAEAHd A dFEG 2
Avd L 4715 A E EH L ol A S A A
AdAAE JHeA Edch, oy ASdle U &
A3 4 A4 24 =v 334 AAEAAN £ & 3
Av HA4 AFEE A=45 By A Ag 4L 9 @
ol3ld ZA%tE PHE ALY & Arh

xx} ELISA 44 A3 Mass-414 ¥ S 2 F 7
o AolE AAE F k. olv 4% IBVFE
Mass-41F9} %9 % serotypeo| At} serogroup com-
mon gl wgdte HEQ Her F&3d, Mar-
quardt et al’’s} Zellens} Thorsen®< IBVY o &
serotypes 9oz Ag3ste 74 ELISA wgjio =
AR A serotypes] FHol EvtEdtvtn 2ad
ub glet. ol AFAE Hol B AP HHA 7
4 ELISA sy & IBV W4 W94 E 24T %4t
ok 2}t serotypeo] ©h& IBVe] ztg o] 34" 4
= &3% 4 g oz AadEd.

a2 =B

? AEAA47AAY utol g 2(IBV)e] g FAE

7}A enzymelinked immunosorbent assay(ELISA)
Wez FAREd ddA AT S EEd A" A
<+ AF 2y gAgAEeR FA 5 FH S A2
Art. AAE Mass-41F IBV &9 ¢ ELISA& poly-
styrene microplateo] &4 W FE7t 3ug/ml FE 7T
= A d—@'ﬂ' F welld 100p14 EF3F % 37°Cel A &
A AxAJE $¥ 22 coatingdt gl vh. B MG “Ak%
@ 33 horseradlsh peroxidase conjugated goat
antichicken IgG 100pI¥ & =l 2 A 71, 22004 30
24 utg Ao coating®d plated: AH&3t7 A=
2 gA dkgol B Fol v FHTE Y AL
t}. Conjugates] i3t substrate® +
mineg AE3Hes AAA 15%7
optical density(OD)E & A3},

Internal reference positive(IRP) &3 o & 3= Mass-
415 =299 3¢ A4t 2w IRP 435 &4
HyAR-g oz ¥R titrationdle] IRPS constant
ELISA titerd Astger. IRP 3, £444, 239
= oeiM9 sample ¥4, & I EeFo WG =
=\, 357 9y 9 kAT YT FA
titrationd}l«] sample &3 o] observed titer& IRP &
3 2] constant titere] g Aol titer® 1w B&ld o},
o] £ sample ¥ Ad titerE 1/400 83 314 o]

o-phenylendia-
ukg A 8§
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21¢] IRPS} ODef i3t sample ¥ 9 ODH] (S/P)o]
9 3ted plottingstglch. o= ZE ODe £4¥H9
ODE " corrected ODE A}-8315 . o] plottiogo 2
55
logiy ELISA titer=5.568(log;o S/P)+4.1619) 4] &
T8ttt Sample 3 & 1/40022 = 34 3o
OD%E 343 F 946 dd3td 2 §94¢] 9
+ ELISA titer® 24%¥ 4 913, Mass-415F 2 3
9 S ¥9 IBVF ¢ 2% ELISA Ag¢ 4A%
Az 2wy YJEL RE P AEd A
ELISA 9715 BojZFo g okg] Zred A Fol W &
Az = $£9 5 AA HUdt
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