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Abstract : To establish more specific and simple diagnostic methods for detection of the antibodies and antigens
of Aujeszky's disease virus(ADV), we designed indirect dot-immunoassay(IDI) and double sandwich dot-
immunoassay(DSDI) using the solid phases of nitrocellolose paper and polystyrene plate. The diagnostic efficacy of
these methods was investigated.

As the sensitivity of IDI was tested by various virus concentration, the specimens with the virus titer above 10*°TCID
s0/0.2ml showed positive reaction, but that below 10'°TCIDy,/ml. revealed negative. Tonsil emulsion at the virus titer of
10**TCID,,/0.2ml showed the highest sensitivity as diluted by 1,/100. In detection of ADV antigens from the various tis-
sues of the rats and pigs infected with ADV, IDI using monoclonal antibody showed the higher specificity as compared
with IDI using polyclonal antibody and virus isolation method.

The efficacy of the DSDI for detection of ADV antibody was compared with other tests. The sensitivity of DSDI
was higher than virus neutralization(VN) and agar gel immunodiffusion test{(AGID). Meanwhile, specificity of
DSDI was lower than AGID, but similar to IDEA. In comparison with VN test, DSDI showed 96.9% agreement
to VN test that is the highest of three tests. In general, application of polyclonal antibody in both tests caused the
higher sensitivity but the lower specificty.
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M = disease virus(ADV)ol| 7]Q13}o] Mivix]+= Aedui o 244

HR), &, %, 7N, L], & 59 7158 AN 7

2.4 £7|W (Aujeszky's discase; AD) 49 7HI3A AEEE Y oIFTEAE s 5F3dde] Y
 (pscudorabies}& Herpesviridaeol] 4315 Aujeszky's I sl A-go] 2 Aol B B2 A E A)olstn

o] AFE 1991 5 SHZ At o T XYl o8 A}, A ¥ : KOSEF 911-1506-007-2.

— 529 —



BE 71364 £9F, B9, vl 3% 58] AAFA
& Ul 4-6%ulel) ElASHE NHE AR Y
o #AsAE AHES #4 8 Y4ZES FAH4HE
Yo FilE 6| YESHE FHARES] A
Aol BLEEE (carrier) &8 37 He.

# W& A3 v FAGE fAle UE, Tl A
F, gk, eldE, G SA6A HAEe] $4leie)
el ZalE £ Yas 4 e 98 47 7
Fell4 ie) WPE Yeb SejuEeliAE 19874
Y A YA GERIA HE A old 34
3 714 %elA A4 AR st YEFI A
£ 23 g ashl) g8HaE E JE 44 A4
Fstel whgeka Q7] dEel UL S EHA G
i, REER 4E AASE ex and allingH o2 WY
A qles X B Ashie) A §6o) a5H
1= 8

¥4 Ui e GXFIAIEY HHRETS
44 %% ensyme linked immunesorbent assay’®, ra-
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Nitrocellulose paperi} polystyrene plate®t T8 sol-
id phased o]8¥t dot-immuncessay(DIM¥E cytome:
galoviruses™, hog cholera virus®, African swine fever
virus® & Brucella abortus® & 4del} vle|@i2A #
< Foll4 gAlol GAUE U7 S8 e7H vt YL
|2 e Sel4le] & 7ar Bugl sl Usl
2, ADoll 4 & -85 v glet

¥ oellAlE nitrocellulose paper B polystyrene
plateE o)§sle Indirect HE£ double sandwich
model 2 DIE #§9laL, Fd o|fHELR 2 Held
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HE 8 Blo|3A : BRI 444 #EE PK-1541%E
FR FASE 2082 Eagle's minimum essen-
tial mediumel] §-slel ¥ (Gibeo, USAHE B-10%5#)
7H penicillin(100TU/ml) 9 streptomyein sulfare
(1o0pg/mirE B7lstel A8 ADVE 3§l
Halik NYI-87- 158 PK-1541%Fel) AliZ444 o
7HE 2%stel Agslget violelale 9 |74
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HE 10460l 107TCIDw/0.2ml8) ADV 0.5mlE H
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Iml8) ADV 3.0miE ¥IgoR HEgend, 32§
B£ gz70F PKIBAE wieklg HE2a 22
W e g 77t Feldgie.
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ADV polyelonal antibody % menoelonal antibedy
#A K ADV hypedmmunized polyclonal antibody
(Pab)e= ¥ B8] ¢l Fell4] VN €7)7} 28608 94l
¥Y-& FA)593, ADV monoclonal antibody(Mab)
E 718 A Fhell4] BeHaY AD-R6-295 34|
L3128
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HE& N8l VN test, immunodiffusion enzyme assay
(IDEA, PAD-kit; 397158 9el74) 9l agar gel
immunodiffusion(AGID) testts Hill er al’, Pleifferst
Schipper”® 9l & 58] W& &-&ale] F#Huige

Indirect det-immunoassay(ID)) : Laigk Ho” 9 Pan
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3% gelatin-8-°40]] 30427} blockingdt th-g- phosphate buff-
ered saline(PBS, pH 72)0& AHs%}. ADV Mab
(VN titer ; 160-3201} Pab(VN titer ; 256)% 7}shat A
2ol 3087+ 4h-3-A17] F PBSE AJH3li goat ant-
mouse IgG peroxidase conjugate(Cappel Co, USA) X+
rabbit antd-porcine peroxidase conjugate(Cappel Co,
USAYE 7ksta 37TollN 3082 wHSA1Z] ohg Tris
buffer AEstet. 28] 3 0.01% H,0, saline&-olol] 3,
3-diaminobenzidin(1mg/ml)$- 7}t substrateE- NCP$
ol Mz 7hsie) ALolA oF 3087 HhEAA Fzale)
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Fig 1. Effects of concentration on indirect dot-immunoas-
say. A : PK-15 cells infected with ADV. B : the
emulsion of tonsil with ADV titer of 10**TCIDy/
0.2ml. The specimens were applied on nitrocellu-
lose paper at room temperature for 3 hrs. Hyper-
immunized polyclonal antibody(A ) and monoclon-
al antibody( ® ) against ADV were reacted.

Sqlom REAIGS ol 1+ vIRd wf FEY Ao
2 sl

Double sandwich dot-immunoassay(DSDI) : Lai®}
Ho” 9 Pan et al™9] wilg S-8+ct. ofgshd,
ADV Mab(VN titer ; 640)& 0.1M bicarbonate-car-
bonate buffer(pH 9.0)2.2 2|t flat-bottomed po-

lystyrene plate(96 wells, Costar Co, USA)ol| A slsta
4¢olA] 18A17F F&A17] oF& 1% bovine serum albu-
ming 24 Halsled blockings}il PBSE 33] Al
Astgleh, 7 the AAIF ADVEHI(100pg/mi)e 7h
shiz 37°CelA 3087 WA ¥ PRSE Aol
o}, ei7]ell WA 3148 WA AAARAE sk 37T
ol 4 3027+ RE-EA17] ¥ PBSE AH & ok, goat an-
ti-mouse IgG peroxidase conjugate %= rabbit ant-
porcine peroxidase conjugates 7}skaL 37T oll4] 308
JF ¥RSA)75L Tris buffer2 AA%E ohg 919 3t 2
2w o Z substrated ZHEAA W7 2 8
Yeow A wEakon], WA 4w 20140
A Bohigel WAL AT PyUAeD sHedt
(Fig 2).

Fig 2.Detection of ADV antigens and antibodies by
indirect dot-immunoassasy[A] and double
sandwich dot-immunoassay[B ], respectively. [A]:
All tissues were homogenated and diluted by 1/
100. Lanes 1;tonsil, 2;nasal swabs, 3;lung, 4;kid-
ney, 5;brain. The examples of the final reading;
3xA;-, IxB;x, 4xA;l+, 2xA;2+, 1xA:3+[B]I;
the results of test samples, II sthe patterns of an-
tibody titration.

— 531 —



A o

ADVe| 7lof mE 8t : 10"°TCID,,/0.2ml ¥7}
2] ADVE AA<H) 3l4sto] NCPell F2HAA ADV
ortell w2 IDIS] ZpAE A1j3E v, 10°°TCID,,/
0.2ml o) dollA] R 1+ o]4he] akidul-Zo] WA= Q]
31, 10*°TCIDy,/0.2ml olstell 4= ZHpAdo] Holz
10'°TCID,/0.2mloll = S4dolgick(Fig 1A). =3,
ADVZId¥ 435 X2 8E] 353 10*°TCID,/
02mle] A7bE 713 HEAE At AzgHA)
3|43 Z1& NCPol| §24]7] 31 IDIE =383 u}, 10-
100080 3] A&k X Gol|4] oFAgut-g-, 18] 3 10000w) o
sl & SANESo] FaE]g] o, Wkt E 100u)
ol 7k 9kel(Fig 1B).

ADVZId BlF|o|A] ADVZAE : ADVel] Agztadsl
AAE HEF 10Y9x0) AXEL ¥ HEA, 4, 71,
Alg gl ¥ =2& MFsle] ADV Pabs} Mabg o) &
sto] IDIE ARAJELaL Aol vlellA BelE A5

uh(Table 1), FAHEEL AdFollA] PabE o] &3
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29.5% 2 & PabollA] it} o]2)dt 7S H
E43 ol 2 Urﬂkh:} 12Y} Pabye 2Tl
4] 8.0%2] H| 5o o SR

ADVZied 541x|o+w ADV?gs : ADVel] 7tais) 2=
+ A 7YA vEFE AR, 4500 Abx Ralod

A3z

HE, o, 14, A% 9 H23-g A3sio] IDIS) ufo)
288 E A vl(Table 2), wpola) & HEFolA
*&% 7 &-§L8 PabE o] 83 49 34.8%, Maboll4] 25.

a3 wpol| L Eeloll A 14.1%F 0 2 PabollA &
9&1 ol# e A 7hdEolA fA=E . Pabe
7% zFollA 15.6%2] B]EolA kAol B2ty
Sict. £3F 919 AH(12473 )il el wlol AR &
ZN1Fog slo] 4iAdE EAT vl(Table 3), MabE
o] &3 IDIZ} Pabg o]§3 A¢ R} SAUYXE
(100:94.3)3) A+ Y] &(56.6:35.1)0] Z}z} =9kc}.
=HX|oll M ADVE x| Z{ZE : ADVAY Zdazog
FE] 29 ZHHog AT gfgoil tial VN, DSDI,
AGID g IDEAYo & #7122 A3t ul, DSDI
(Fig 2)2} IDEAC)| A= 7l % 40_4 Hg] obAubSo| B
23 10Y0ll= A 571 FA o2 BAEo] £
S BY3, VNI AGIDE 6 1) 8UXE 7h7}
FAul-gol o] 4rlH oz Yglrh(Table 4). &=
B A¥zAdEe g okelvig¥Mow FAH
9872| FA gl digk AAAFAZE VNE 71Fo2 3
o H|52gt vl DSDIYY2 ZHrAlo] AGIDRE Y =95
(96.1:86.5) IDEA®}= -A31%1.29(96.1:98.1), 34
ol thEt Bo]4 & AGIDEY} Y IDEA B} =
gkt 8|3 VNell oigh Ux)8-2 96.9%24 3714
% 7H 3kek(Table 5).

Table 1. Detection of Aujeszky's disease virus in the various tissues from the rats infected with Aujeszky's disease

virus by indirect dot-immunoassay

No Tonsil

Lung Liver Kidney Brain Total
Group of Tests

rats 107 10% 10° 10° 10° 107 108 10* 10° (%)
IDIp 9/10° 6/10 4/8 4,8 2/8 1/8 1/8 0/8 5/10 3/10 34/88(38.6)
Infected® 13 IDI-m 9/10 6/10 4,8 3/8 1/8 0/8 0/8 0/8 3/10 2/10 28/88(31.8)
vl 8/10°7/10 2/8 3/8 0/8 0/8 0/8 0/8 3/10 3/10 26/88(29.5)
IDIp 1/5 0/5 0/5 0/5 0/5 0/5 1/5 1/5 1/5 0/5  4/50(8.0)
Comrol 5 IDIm 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5  0/50(0.0)
vi 0o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5  0/50(0.0)

* ADV at 10*°TCIDs,/0.2ml was inoculated intranasally. The tissues were taken at the 10th day post infection.
+ No of positive/No of rat tested, ++ Dilution ratio of tissue emulsion.

IDI-p and IDI-m ;
isolation using PK-15 cell.
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Table 2. Detection of Aujeszky's discase virus antigens in the various tissues from the piglets infected with
Aujeszky's disease virus by indirect dot-immunoassay

No Nasal swabs Tonsil Lung Liver Kidney Brain Total
Group of Tests
awine 100 107 10% 10* 10% 10° 10® 10° 10% 10°® 10 10° (%)
IDIp 5/8 4/8 6/8 5/8 2/7 0/7 1/8 1/8 1/8 0/8 4/7 3/7 32/92(348)
Infe-
we- 8 IDI-m 4/8' 4/8 5/8 4/8 1/7 0/7 0/8 0/8 0/8 0/8 3/7 2/7 23/92(250)
VI 3/8 4/8 3/8 2/8 0/7 0/7 0/8 0/8 0/8 0/8 1/7 0/7 13/92(14.1)
IDIp 1/3 0/3 1/3 0/3 0/3 073 1/3 1/3 1/3 0/3 0/3 0/3 5/32(15.6)
Con-
:;; 3 IDIm 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/32(0.0)

vi 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/32(0.0)

* ADV at 10°°TCID,,/0.2ml was inoculated intranasally. The tissues were taken at the 4th week post infection.
Nasal swabs were taken at the 7th days pi.
IDI-p and IDI-m ; indirect dot-immunoassay using polyclonal and monoclonal antibody, respectively. VI ; virus
isolation using PK-15 cell.

+ No of positive/No of rat tested, ++ Dilution ratio of tissue emulsion.

Table 3. Relationships among the results from dot-immunoassay and virus isolation method in detection of ADV
in the porcine tissues of ADV-infected piglets

Virus Isolation

Positive Negative Total

IDI-p Positive 13(35.1) 24 37
Negative 5 82(94.3) 37

IDI-m Positive 13(56.5) 10 23
Negative 0 101(100.0) 101

IDI-p and IDI-m ; indirect dot-immunoassay using polyclonal and monoclonal antibody, respectively.

Table 4. Comparison of the results from doule sandwich dot-immunoassay, virus neutralization, agar gel immuno-
diffusion and immunodiffusion enzyme assay for detection of ADV antibody from the experimentally in-
fected piglets

Days after™ VN DSDI AGID IDEA
infection

0 0/8(0) 0/8(0) 0/8(0) 0/8(0)

2 0/8(0) 0/8(0) 0/8(0) 0/8(0)

4 0/8(0) 2/8(2-4) 0/8(0) 1/8(2)

6 1/8(4)** 4/8(4-16) 0,/8(0) 1/8(2-4)

8 5/8(4-16) 8 /8(4.64) 2/8(2-4) 4/8(2-4)
10 5/8(8-32) 5/8(2-4) 8,/8(4-16)
12 8/8(8-64) 8/8(16-64) 5/8(2-8) 8/8(4-32)
14 8,/8(8-64) 8/8(16-32) 8,/8(25-16) 8,/8(8-64)
16 8,/8(8-64) 8/8(16-64) 8,/8(2-32) 8,/8(4-64)
28 8,/8(4-32) 8/8(4-64) 8/8(2-32) 8,/8(2-32)

* ADV at 10°°TCID;,/0.2ml was inoculated intranasally, ** No of positive /No of tested(range of titers)
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Table 5. Relationship among the results from double sandwich dot-immunoassay, virus netutralization, agar gel im-
munodiffusion and immuno-diffusion enzyme assay in detection of ADV antibody for testing 98 porcine

B sera
Results by VN %Agreement
Tests Sensitivity Specificity against VN
Positive(n=52)  Negative(n=46) test®
DSDI
Positive 50 1 95.1 97.8 969
Negative 2 45 (p€0.001)
AGID
Positive 45 0 86.5 100 929
Negative 7 46 (p€0.001)
IDEA
Positive 51 4 98.1 91.3 949
Negative 1 42 (p€0.001)

+ Percent agreement is determined by number of positive and negative sera on which both tests agreed/the total
number of sera examined. The significances were detemined by chi-square test.
Sensitivity and specificity were calculated by relation to VN.
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Aujeszky's disease virus(ADV )= Herpesviridae9] al-
pha-herpesvirinaeol] <478}, double-stranded DNAE
7kA™ 100-150mm& ) EAE P P A% 5
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H o] AMuke] A3 a7t

S2lvehs ADVE g7 EH o2 VNI IDEA
£ 2 Agsid, PPAEHEE ZHWIAEE
o] &3t nlolA AF-e Y} Mabg o] &8 HAAY-E
2g3tn Qe B Aol & solid phaseZ ni-
trocellulose paper2} polystyrene plate & o]-83s}o] dot-
immunoassay 5 EF33 o 2 25 Al
o] HPH-S Lai et al®?, 3F 5%, Pan et al”® B Wu™el| 9
8l hog cholera, human cytomegalovirus infection %
African swine fever 3 Brucella abortus Z%hol] 285

vl 21510} ADONA] A =5 vls= §lgict.

£ Agol] So] 717|A du|AIH 2.2 solid phaseod]
ADVEI7} gAje] F2=7 aeln - uks=
Aol gk AR T3], ADVI FxEv 40-
60pg/ml 12|30 ZHBA7HE AgollA] 1.5-3.52]7H0]
Hsin], 4TollA 1827 Heleh A-2ollA 347 A
gA] #pol7t glisel WA, Ed NCPE A7l
Zto]7l glet polystyrene plateol| A= AUkl o]
7} el IEE At s ADVIL 2Hds]o] gl Al
¥ Z PK-154) ¥4} tissue emulsionol] w2} IDI19) &%
H&H7} A Jehd A2(Fig 1A, B) & Figky
o] oks) &84 oleliok & Apue} AR,

L AEAY AF(Table 1, 2)ell4 31 oll4= IDI
9} wlolj B2 7ol HESE HAL Xol7} @S
o}, ARl vloje] AR elyo] ¥ & HE
Sol vhehd AL A E AF A 719 F SAYA el
o} A FAL Y= Aoz AgH. ol A
AL HFE F 7] AHY YA u|F] viol AR
282 o A7|e visl Eokvhe Al g5t
3 & F ok Emd FHYATL 4640 =3
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Fuljodol oJ3t vlolziAR el vlsl 22l £
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ZAozg Assich

IDIE o] 84t 8 ZHEA YA (Table 1, 2) poly-
clonal antibody+= monoclonal antibody & o]-&4] ¥}
AAdo] Egho} Azl AR TN E v EolH
oFAdut-g-o] el IDIoNA] Bol4l g ¥ol7] A=
HEEA] MabE A-galiol & & 4 Ao, ADVE}
A A 2L 9% DSDIoA = Mabdt AH831¢]ch 23t
5 DSDIfje 2 ADVEzSId 29 dYos F
B ADVEAE Yxpd e 748 HeH(Table 4), VNo]
U AGIDEL} Zpide] wal uks-g =7l A%
g 4 9ol WHFa, 71ES] VN# vl 24 43
BolAE Frhe Ae] YFEE UK Table 5). 22
2 AY3AS S6l4 & o DSDIe Ayl 334 &
Qo] Bi EFEIA7IE E40] Eyslod ofeld
A ALl 3HA% Aoz Assch a2y
nitrocellulose paper$} ADV Mab& o] 83 IDI+= 4]
o] v A ZhAS L Azt FolAol zot oy -8
31A 589 4 gloslE Aasd.

4 2

Aujeszky's disease virus(ADV)2] 313} gAIE A&
ZHRska BysiA A ¢ e Ad-g B3]
94l indirect dot-immunoassay(IDI) X  double
sandwich dot-immunoassay(DSDI}Z 31gks}3L o] & ]
43 d=o Adg 79% vl g7 2L ARE o
gict.

1. ADVigXell & IDIZERA-E Aljdel, 10
TCID;/0.2ml 0]49] 7ol A= 25 FAuhe5 B3
3, 10°TICDy/02mlollE SAMM-S JERNRICH
10**TICD,,/0.2ml G7}+2 7H4 i Ee] HEA Aol
A 1000) 34 4] whgo] 7h 7siA] Yelsich.

2. ADV Agztd sl 279k 2ol el F_UAES
A58k vl wlolg] A Halwll vj#l nitrocellulose pap-
erol] monoclonal antibodyZ X 2|3t IDI¥o] So]4)o]
E9ko, polyclonal antibody & ©| 88 ¢ 42
Fou} vl Solukgo] FAs|ict.

3. DSDI9] ADVEAHE 158 ADV Ayzds
s R)oll A 8 v}, 2542 VN 5 AGIDH Ko ¥
gt} wdt 9879] WAl dlsll VN, AGID 9 IDEAR
FAlol A1¥3 AHE VN 7| F 2.2 3] v]agthul,
DSDI7} AGID Rt} 7HFAo] Egton, EolAle
AGID K} o} IDEART} $9ich. VNoi oidt
282 96.9%% 3712 Wil F 7P w3t
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