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Abstract: To establish an agar-gel immunodiffusion (AGID) test for detection of antibodies
to Aujeszky’s disease virus(ADV) in swine, the precipitating antigens were prepared by four
procedures using the Aujeszky’s disease virus, NYJ-1-87 strain isolated from the affected piglets
in Korea. The optimal condition for AGID test and the properties of the antigens were investi-
gated.

To determine the optimal concentration of antigens, four antigens were experimentally prepared
by concentrating the viral fluids by 1/30 to 1/200. It was proved that the antigen precipitated
with ammonium sulfate at concentration of 1/100 was the most efficient to detect ADV antibo-
dies by AGID test. When the relationship between the concentration of the antigens and the
size of precipitating in radial immunodiffusion test was investigated, a high correlation coeffi-
ciency at r=0.95 (y=0.23z+23.4) was estimated.

In study on the effects of various buffered salt solutions and agars on the sensitivity of AGID
test by using the experimental ADV antigens, it was found that 0.05M tris buffer without
sodium chloride at pH 7.2 induced the most distinctive precipitating lines, and that there was
no significant differences in the sensitivity between the agarose and Noble's special agar.

When the efficiency of AGID test was compared with serum neutralization(SN) test, the
sensitivity of AGID test was 100% in SN titer over 1:16, 91.7% in SN titer of 1:8 and
57.1% in SN titer of 1: 4. The specificity of AGID test compared with the sera with SN titer
under 1:2 was 98.4%.

Protein analysis of the antigens by SDS-PAGE indicated that antigen I and antigen III showed
a specific band of polypeptides with molecular weight of 116 K in comparison with the control
antigen. Antigen IV, treated with tween-80 and ammonium sulfate, revealed specific polypeptides
bands at the molecular weights 45K, 98K and 150 K.

Key words: Aujeszky’s disease, Korean isolates, antibody detection, agar-gel immunodiffusion
test.
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PK-15 cells, inoculated with ADV at 1073 TCID3s3/0.2ml
!
Virus adsorption & cultured in EMEM{FCS-)

!
CPE and frozen-thawed 3 times

Harvested at 95 %

1
Sonication & centrifugation
i
Supernatant
95% CPE
¥ ¥ )
Precipitation with (NH)SO, Concentrated to 1/60—1/200 of the Added 3% Tween-80 in PBS(pH 7.2
{42.5g/100m1) original vol with 15% PEG(MW 20,000) Il
l i Rotated 2 hrs at 37°C
Stood at 4 £ for 12 hrs Dialyzed against 0.14M Na(l in 1
1) 0.05M tris buffer(pH 7.2) Centrifuged at 2,0006G(i5m 40
‘Centrifuged at 1500 xg for I ! '
50 min Stored at —70°C Added (NH,) SO0 te sup fluids
! l
Centrifuged at 3,000G(30m 44'C)
PPt . ]
Ll } Butter-like substance from top
Resolved in D W Resolved in PBS (pH 7.2) !
! 1 Dissolved in PBS
Dialyzed against DW (20 hrs 4°C) Dialyzed against PBS (20 hrs 4°C) !
! I Dialyzed against PBS
Concentrated to 1/60—1/200 of the Concentrated to 1/60—1/200 of the i

Concentrated to 1/30—1/50 of
the original vol with 15% PEG

]

original vol with 15% PEG(M W 20, 000) original vol with 15% PEG(M W 20,000)
i )
Dialyzed against 0.14M NaCl in Dialyzed against PBS (pH 7.2)
0.05M tris buffer(pH 7.2) !

:

Fig 1. Procedures for preparation of ADV antigens for agar-gel immunodiffusion test.
* ADV, NYZ-1-87 strain isolated from the affected piglets in Korea.
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tris-HCI, pH 6.8)% 7138t 100°Cel A 333 74
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(Whatman, England)e]l %= slab gel dryer (Shan-
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A5S ADVEA g4 2 SAEHE ol L3dld A
% u+ antigen I, T 3 EAAE FFul-go] 100¥
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Antigen 122 ARG AAFE Ao F4Q
9 TEo AZEFY 279 FARAE v 2@ v F
897 E ARAFG) 0.952 xS AHHA S} A

vt E anti-

Table 1. Summary of preparation of Aujeszky’s disease virus antigen for agar-gel immunodiffusion test

AEAREZ, y=0.232+23.49 I 4 o] 4% o+ (Fig
29 4.

Ob7tZi2| AAO0| HHEAARY 0jXe P8 : o}t
—Ad A& GFEde] HAEFAAH A= o
F& T332 A8 0.05M tris buffer, 0.15M borate
buffer ¥ PBS& o}l7}AE ulEelA ADVEA <3
2§49 4oz 348 vl A3l o (Table 2).
2 A 0.05M tris buffero] A density scores 3.02. 2

40

Yy =0.23 x+ 23,4
(r=0,95)

2)

30
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20
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Fig 2. Relationship between concentration of ADV
antigen and the size of precipitation ring
(mm?),

Antigens
I I )i N

1 2 3 4 5% 1 2 1 2 1 2

Vol of culture fluids(ml) 300 150 70 100 250 70 100 70 100 100 100
Conc rate 1/200 1/60 1/70 1/100 1/100 1/70 1/100 1/70 1/100 1/50 1/30
Final vol (ml) 1.5%* 2.5 1.0 1.0 2.5 1.0 1.0 1.0 1.0 2.0 3.3
NS—1 0 0 0 0 1] 0 0 0 0 0 0

Immunodiffusion NS—2 0 0 0 0 0 0 0 0 0 0 0
tests¥** PS—1 3.0 1.6 2.7 3.0 3.0 2.0 2.7 2.7 3.0 2.7 2.0
PS—2 3.0 1.6 2.7 3.0 3.0 2.0 2.7 2.7 3.0 2.7 2.0

* Batches of antigen production.

** The numbers represent the mean density scores of precipitin lines.

*** Tests were carried out 0.7% agarose gel in 0.05M tris buffer (pH 7.2) was used.
NS : negative reference swine serum, PS : positive reference swine serum.
PS—1 : SN titers of 1:32, PS—2: SN titer of 1: 64.
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Table 2. Effects of various buffers in agarose on development of precipitin lines in agar-gel immunod-
iffusion test

Reference serums

Buffers*

AT Gy N1 NS—2 @
0.05M tris buffer 3. QF¥* 3.0 3.0 0 0
0.15M borate buffer 1.7 2.0 2.0 0
Phosphate buffered saline 2.0 2.3 2.3 0

* (,79% of agarose (pH 7.1~7.2) was used.
*% The values mean the titers of serum neutralizing antibody for Aujeszky’s disease virus in procine

serums.
#%% The numbers represent the mean density scores of precipitin lines.

Table 3. Effects of NaCl concentration and pH in agar on development of precipitin lines in agar-gel
immunodiffusion test

Reference serums

Conc (%) pH

Buffer*
of NaCl e e drpy NS-1©@© NS—2©
4.0 Qrk 0 0 0 0
0 7.2 3.0 3.0 3.0 0 0
0.05M tris 8.0 2.0 2.3 2.3 0 0
buffer 9.0 0 0 0 0 0
0.8 7.2 2.7 2.7 2.7 0 0
4.0 7.2 2.3 2.3 2.3 0 0
8.0 7.2 1.7 1.7 1.7 0 0

* (0.79% of agarose was used as agar medium.
**% The values mean the titers of serum neutralizing antibody for Aujeszky’s disease virus in porcine

serums.
#*¥ The numbers represent the mean density scores of precipitin lines.

Table 4. Comparision of agar media for detection of antibody to Aujeszky’s disease virus by agar-gel
immunodiffusion test

Reference serums

Conc(%)

Agar-gels* TP #% - -
e of agar ey Gah (i NSO NS-2
Agarose 0.7 3. Q¥ 3.0 3.0 0 0
1.0 1.0 2.0 2.0 0 0
1.5 0 0 1.0 0 0
Noble’s special agar 0.7 2.0 3.0 3.0 0 0
1.0 1.0 2.0 3.0 0 0
1.5 0 0 1.0 0 0

* (0.05M tris buffer (pH 7.2) was used.
*% The values mean the titers of serum neutralizing antibody for Aujeszky’s disease virus in porcine

serums.
*** The numbers represent the mean density scores of precipitin lines.
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714 ¥4, 0.15M borate buffere] &  1.7~2.02.
2 b3 dokd. =3 obsb-Ae A4¥ 0.05M tris
buffers] pHE 4.0~9.00.2 =48tz A gL 0, 0.85,
4.0 % 8.0%8A ¢ F A54¢ AT u, pH
7.2¢] Algde] Hrt=EA ¢ Ao A density scoresrt
3.02.2 7t4 eg%en, pH 7.2¢014 0.85%2] A el
A7b" A$E density scores 2.7, 4.0%9] Adgo] A
719 72 9+ density scores 2.322 yExon, pH
4.0 % 9.0 E AZAA AY JdAHA Fg+
(Table 3). o}719] F=9 FH7 242 AAHA n
e g 7987 98 0.05M tris buffer (pH 7.2)
o} agarose®t Noble's special agar® 0.7, 1.0, 2
1.5% =HA 718t A@aAct. = A o7t ¥x
0.7%¢90 4 density scores 3.022 7% A JEg=z
1.5%el A& 0~1.022 73 2gkons,
Noble's special agarAlelol & zhA ol o] 7 Q1A=
A %9k vk (Table 4).

Mgt AAEe ZEd Y ROY Az L&
o] 23le] ADVEA ZHZol dld "HdF4AHe 2
A5t Holdg 43 F3}AYSA vlastd e, Table 5
dA ZlEq uke ol FFAAsI 2~2128<
147729 %4 33 6349 4 A A3 29 %
Aoz AP vk FHFAL 2604 14.2%, 44
57.1%, 8olA 91.7% =23 16°] Aol A= 100% A A
3ty es, F3gA 242 255 634F 14(1.6%)
o] 4o HAHG . =F FIFAAHA AE
of7bA =d FAWe Hol4dd FF4E ®zgt ¢
A G 24 o NI FelHo] 98.4%, ¥

agarose9};

Table 5. Comparative assay for Aujeszky’s disease
virus antibody in swine serums by agar-
gel immunodiffusion and serum neutraliz-
ation tests

SN titers No. of serums ID test (%)

=128 18 18/18(100)*

64 21 21/21 (100)

32 21 21/21 (100)

16 21 21/21 (100)

8 24 22/24(91.7)

4 21 12/21(57.1)

2 21 3/21(14.2)

<2 63 1/63( 1.6)
Total 210 119/210

* No positive/No. tested.

Table 6. Specificity and sensitivity of immunodiffu-
sion test in comparison with serum neut-
ralization test for detection of Aujeszky's
disease virus antibody

SN test
Total
Positive Negative
ID test
Positive 118(80.3) 1 119
Negative 29 62(98.4) 91

Total 147 63 210

( )=% to SN test.

A dAel A3 754 80.3%9% oH(Table 6).

g2 ctef o SDS-PAGE 24 1 HdFAAYe] o] &
d AA ADV =i Ae] 44¢ 7957 g8 &
ARG REo 2 A ste] ubE antigen 1, ADVHE] g4
24L& ¥238d uE antigen NS tween-80 I
A2 FS Ae]8ld A =% antigen N & SDS-PAGE
2 %*—15’]’9\3\‘:} W22 ADVE e ‘3&3 ‘ﬂ.‘i
3

3 Ie "4%7‘01] ] &) 116K°1 1 A E°]§l— band~} }et
(Fig 5:A), antigen N& 45K, 98K, ¥ 150K
o Al Eol 3 bands} <14 = gl oH(Fig 5;B).

a &

ol —A HAFAANHRE o] &3te] HR o)A ADV
FAE AE37) AT dFE F2 AL g +
g3 ok glod, Az A DS AFAHA
R5E ub glvd. Gutekunst et al®* @ Johnson et al't
< F3Woks Axe mgrte ADVE 444 2=
<53 2] (14 KHz/S, 20min)d ¥ 942 (1,500x g,
30min)3ts 42.5% F4 FREFo A= 1009
TEY 499 FEYel AR ¥z puzigded,
=3, Smithe} Stewart'®= ADV w] gkilaEo)g &=
Ste] 70 R FEEY A2 LI FE4ol %fz—t}:_'
23 39 ol Pfeiffer9} Schipper:= tween-80¢ 3%
HA 7k} PBS (pH 7.2)9% F4Ud=Fe Agstzn
30 F5% Fhol L FrAH By L myun
2ag v et

£ Aol FHEHF ADV, NYJ-1-87® F&
ol &3t ol7l—A A FAAYPe] o] 4 & ADVHY
< MAE] wH g S8k Az 2 525e A
F3tgd . = A=} Smithst Stewart' R Pfeifferst

— 302 —



Schipper'$s] wWio] 93 A z§ antigen I, I 2
¥ 29 Gutekunst et al®} mbye] whe} JA
antigen 1°0] H& & 5%% BHx F5H &L
10097 A A Aoz B

ADVEAA L 9 d9FAAgNA obrtAde] =
Ao atsle] Gutekunst et al®& 0.05M tris buffer
(pH 7.2)¢+ 0.15M borate bufferz =& 7o) A A3}
2 Jgdg 78t L 0.69% agaroses AHEE o
F50] Egten 0.025% sodium azide (NaNs) A 7F
E A EY 29HA s Qe Basgrt.
28] 3 Smithe} Stewart®= 1.25%4] 9 < 73§ 0. 15M
borate buffer (pH 8.5)¢] agarose® 1.0%5 A 7}3}o
e Aol wrEFe]l ERThE ddx, Pfeiffersd
Schipper'S+ 21 ¢& 0.87%= A 713 0.025M veronal
buffer(pH 8.6)c] 1.0% Noble’s special agarZ ¢
AH8-81 5 o

2 AGATS AA F99 ZF4dH Feld L HEE
743lA ¢ke 0.05M tris buffer (pH 7.2)¢] Noble's
special agarg 0.7%HA 7189 & A 714 Foe
Aol wra Aok, o9 e A& Gutekunst et al®®
o A Ao o33 Smithe} Stewart!®e] A4 s}
FEA ez dX3gt.

ob7b—7A HAgF AP ADV §3A & 55¢ F
HFgAAG vad Ago] d Ao g3 FHd
al 9l cb. Gutekunst et al3& 2,20309 83 7IHAEE
AAZA AFE AAs2 2 A5 F3EA AdH
vl b F3gA st 8 A 94%, 160134 100%
g AAEE Ve gz, 1,713 F3FA S48
oA 847 o FAS xS Folge] gl
gtz Badlg e, =& Smithe} Stewart'S:= F3}%
A A7k 16014 86%, 3201 4A 100% LANRZ F
HYA 4 gFe A Fol4E& 10054t B
3t v}, 225 Johnson et ale FagA 97t 1600
Al 92%, 3201404 100%S 43¢E vEAEL, 5
o] 4L 99% . Mty .

E AAA Az AL o] &3 AN A F
ARy FF4e F3FAs 8dA 91.7%, 16014
oA 100%¢ 94A&E 2Hz, ¢4 34 A% 5
AL 98.4% % 1% Esith o)d A& Gutekunst
et al'®, Smithse} Stewart', © Johnson et al'‘®] A
Az ALY oA .

o] Aol A el dHe] AFAE E A E AFPA
" AdFAAE L qA A o] &Hz e
FHFAANY L F4&RGAEF A WH Aol o

4 BA, BolAe] ¥& FAo Yz ASdH: A

3t ADVIA ETY zad AAdez &£2 744
7 S Aeg AE=ET

ADV7l 79 wigdAlzz ¥ £4% ADVEY9
A i AFE A4 FA994E 42 meth-
ionine, glucosamine 9 leucine& o]-&3}« glycopr-
otein @ viral proteinsg& SDS-PAGE¥W % western
blotting®d S22 d7# v gle=, Steveley*®= ¥
Az 20K WA 230Kel A 20709 g Ryge] &g
2wt gth, =3, Hample et al®?& 58K, 74K, 98K
2 125K9] major glycoproteins} 62K, 98K % 130K
2] minor glycoproteine] gl €& B i3}9 o5, Lukacs
et al¥’& 90K, 122K % 155Ke] A 3%F¢] major glyco-
proteine! 9l && H3tEc},

£ AYeA & SDS-PAGEE A4 714 ADVEY
whille] AAHA gfx Azl kA ufe] L gy
o] £isl Ado)H, Hlad 4ol g wyd o
A g o] 4347 wWEo] ADV g2 EolsiA
A7) 7t AEyet, v MFANEFEE A2
A4 v 23 HE o antigen 1, I F FellA 22
Eo] g bandr} 4 ¢l E¥B¥0] &l #3%F ADV protein band
o vl =gt AA A FAE Yl o] L ADVRE 2
W Egolet FHAct. = antigen [ HOolAE &
]9 5] bands} A= db=, antigen V& 3749
Eol§t bandsl #aAse] FAGEF wEHH
tween-80%& FA o] A Aol Axed Sds
ADVEeo] A ze] Aol 2 ol& FH3 LA &
T+ i ez AesEd,

22 & Aol dejF AA ADVEH A7
FEEA AE Azg4e A9y 2 gy &
Aol W 4G TAZE FFEINY] AL o FHG
A5E 47 9= ADVESe AA 9 2o A g
A3 EAYEE o] £ ATt FolH ek &
o A 2=,

g =

FUY o) ¥AEo = FE Eg Aujeszky's disease
virus, NYJ-1-875& o] &3 olr}—A =gy
ol A FRE Azstz, olE UL o] 3o o}
st—A A4 AgdE $g3d A 43 F ADV
FARE f5o st dFstgen, ofgE o
A9 w4 A3¢ SDS-PAGEH o2 24 7% v o
+% 2& AF4E dA+.

1. ADVZSRl9 AAF=E 793 93 ADV W
FAELFEAE 300 WA 2000 2 FHE3t] AL
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AL AANE o FAdEEoE AAA7=Z 1004
F&te] dolA o) J1F FHF AANE YA
At

2. AR Aoz g9 FES HAIS
718 ARBAE N AFT v F 2d7dE =25
9] A#AA (r=0.95, y=0.23x+23.4)7} <14 = 9+,

3. olsl—As fFEAe il HIGFAAHS
E5ol AE 9% AP uvk A9 E A ge
0.05M tris buffer (pH 7.2)7} 714 FAPetg . =
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Legends for figures

Fig 3. The reactions of agar-gel immunodiffusion test for detection of ADV-antibody in the swine sera

experimentally and naturally infected with ADV, NYJ-1-87 strain. The precipitating bands were

stained with coomassie brilliant blue.

A, The reactions performed at the optimal conditions. Central well: Antigen I prepared by ammo-

nium sulfate precipitation. Peripheral wells: reference sera

@O =9SN titer<2, @=SN titer 2,

@ =SN titer 4 @=SN titer 8,

®=SN titer 16, showing 2

preipitating lines, ®=SN titer 32, showing 2 precipitating lines

B. The reactions between the ADV reference positive serum(AS) at serum neutralization titer of

1: 32 and various ADV antigens (Conc rate) prepared.

@=Antigen I: 1/70,

@=Antigen V; 1/30,

®=Antigen I; 1/70, @=Antigen 1; 1/70,

®=Antigen ; 1/50 ®=Antigen 1; 1/100
C. The reactions performed at the optimal conditions. Central well: Antigen IV prepared by Tween-

80 Peripheral wells: reference sera;

D=SN titer<2, @=SN titer 4, @=SN titer 8 @=5SN titer 16, ®=SN titer 32, ©==SN titer 64
Fig 4. Relationship between the concentration of ADV antigen and the size of precipitating ring (mm?) in

radial immunodiffusion test. Concentration of ADV antigen:
D=100% @=80% ®@=60% @®=40% ®=20% ®=10% @ =control
Fig 5. Profiles of ADV antigens prepared for agar-gel immunodiffusion test by SDS-PAGE (7.5% acryla -

mide). The arrow indicates the specific band different from the control antigen.
A : lane 1. Bovine serum albumin (MW 686, 000)
lane 2. Standard marker protein; egg albumin (MW 45,000), bovine albumin (MW 66,000),
phosphorylase b(MW 97, 400), B-galactosidase (MW 116, 000)

lane 3. Control antigen, mock infected

lane 4. Antigen I, lane 5. Antigen III

B : lane 1. Bovine serum albumin (MW 66, 000)
lane 2. Standard marker protein; egg albumin (MW4 5,000), bovine albumin (MW 66,000),
phosphorylase b(MW 97,000), B-galactosidase(MW 116, 000)
lane 3. Control antigen, mock infected, lane 4. Antigen IV
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