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o= 743739 (Pseudorabies) vlo]#| A% =),

Ha 9 AT 2Rl st Ad S Ao
2 AAES dogphew

2 -2 19020 ?%‘7}?4°1 Avjeszky7t 4, 74, L
ofolol A Al A5 RuEdw, 1910 de A
Qlulolg) A7) BglElgleom 29 2 3 Traub® 7}
Al & il A “} Has FAAASt & He &
g3t v FR A g YAl QE, FgeRloHA, H
u}. 1}‘7“3,]_5 o\_\i__ %_ ]/{.] u\-;g;,]ol ou1 45,200 2
# AAA oz gAYl WAl slgistE T
Al 7koll A o] Frhtel whel Hzlrl el Ao of

-39 Aol s glow] B4 iAol F
23 Agulor 7553 9k 252

Sevele AT 295k TE ’éﬂﬂ
o Moz a%qk & el AL glolent 19
879 69Y 7w AR Gol A AHF L= o o
5 A W AAYANA AL Bt At 6
Yol A 129 Atolol] 5 FAolA 471571 GA 2
2 AA o gelitete] o] wbAE] L gl g0
galsigle sk of whedd pglola] Euol AR
of eid A7t gxksla gloh

2 yo] AL wAH A A7) =R o) A
HAlS] oy FAo] BEOZRE AQlulolzxd]

Fediga 5933

* 7t & A4

*x TArtEAAd T4

2 A4l g A7ATE

29 g

x4

7 AT

FAo) 98 w32H 5} ek A S A
A% gobiel @ FERIA BAY 2AAAY F
Aol Al Aalupelzl 2% ol ¥R vhole)
sof AgsA Aol g AFE SR 2t
A AsE dgi7lel wash wholck

s

MExHF A FokFdol A7 KA GE
Aoz MEl A3 YAZAE vielln] dlAde s}
A 10~1425 " 2H5AE 357 H47H FH2
2 7ol oFslen Fx o YA @
Axr7Hoz AAAdsgch.
gat7] dal 35l i, 43, A4 A=xAL

Tz A or AHsle] Eagle’s minimum essential

>
—_=
Hu
a

7)

&l [T }-ﬂ

oa.

medium (Gibco ; penicilline 200 unit/mg, streptomyc-
in ZOOﬂg/mB fungizone 20 ug/mf A 7t= EMEM)
A ol 91 20T BB FHF 3
A AN A8 FrE 059 olFAE 3 F
o9 BHe ARl —20T BB
HiO|2{A 2| : Hsiung” 3 Mocsari 5 ] 944
< SEatglch sobskd QA8 S EMEMe| 10
W FAL ABAE 2 RANFAL, PK-15
%) BKAIZ o] 0.2me4d HE57 37CAA 154
7t FAA F QIAEEAA4 (pH 7. 1) 2 23] A
A3tz EMEMo| 5% $d4% 7hat alAl & 7t
sha 37Col A wioksldA Az &3 (CPE) &
Fasidek 747 FasA B4 CPE (CPE in-
fluid culture)”} =& sl k& /‘]3434° 3t} blind
passagedt9d ™ CPE7l #alsl AL ke A3 S 9

ﬂoqm
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8 —70ColA 23siAct Az ek AAE 9
3l Leighton tubedll cover slip3 Wi A L& wjok
% 9ot 22 oz HAEE AFee A
CPE7} &8} &ull hematoxylin eosin 2.8 <3 A3}
o AZWET2E BAFAL”

AIIEY [ vlolelae] ArlEA L 10234 w4
2 349 AL ol &P e AT F 5dA TCI
Dy% Reed @ Muench Wol ©lsted A 31c}.

22|3818tX MAt: Chloroform % ether ol i &
A4, pH 9 A2l dt kA4 & Hsiung
o Johnson'® o ¥ & $-23}9d microplate o))
A stodct. iy AA-2 Bhatt 5% %W Kuchler
w o] uilg 883t 10-*M 5-bromo-2’-deoxyur-
idine (BUDR)ef| et wlojeis T4 44L PK -
15 A 2535 ol&3dte] Agsiglon], dlE RNA
virust parainfluenza-3, DNA virusZ+ infectious
bovine rhinotracheitis virus® A}-&3}ge},

HPSHAIE : Kuchler' o 3] o]&3led A}
20, 7YY, upp, HE, A, B Y Ak AY
Foll el Felufelalze] AFSAFE ALolA
Al g shod ot .

HYSEAY AR JAtE AF 4ol PAabgr
ADV ELISA (enzyme linked immunosorbent assay)
AN E 9} 7% 9 TF4ol4 AAatgd ADV RID
EA (radial immunodiffusion enzyme assay) , R A
E% olgaol sl RAUE ALYl Talod
SPEEEY

HIUSHAE : Eelule]el A5 104 345 P
K-15 A ZFo] HE3 & ADV monoclonal anti-
body§ ol&stel 7ty APz ADV Hold
A FPAEE P

HIO|HA SAMIM 1 2 AAAAAZ PK- 15
A EFE o]&3}o] Pensaert 5'0 9 Wioz 4
& 5491 o} 10%*~10%° TCID 50 /0. Im@ % 7}9] whol
£ 0.2me5 AF3ha 37CAM LS54 FHA7
F wfeksluiA Al Ao FHsled YFA
70 ¥ 23] YE gl AF5H) upolzja ArtE
ZA4 stk

SEW™ZAE 1 10°* TCIDs /0. 1mL% 7}&] u}o)
2% 119388 F3A RS Fue 0. 1md, »h-&
(18~20g) &} B7oll 0.1m¢ 282 E7] (2.0~2.5
kg) 9l = &toll 0.25mg, 0.5mf, 1mf H 2meS #7t
AEste dasigct ez gdel A48 s
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B2 A 22| L MEHMESH : gEol4 o]
A ANREE 2o HAAAAE 2 PK-15 Al 2o
AZE3F v} Tablelo)A eEhd ule} o] 3% F 2
Fol A wlolz) 2% Helsleich FelH vlelslaw
A 2ol HFF 18~2047F F-H focal degeneration
o Y HYAHAELES Fubdt AY CPEE Ao
Atk AFEE 244 7bol = Al 2] 50~80%0l C-
PE7} Qolytom FEAA L7 FAEAUL (Fig.
2A), 25 952 7ol 3 3lo] G ATl o
F& YA E, 25~500 0 A T FELA
Az o FrFAES 50~60%44 2714 Cowdry-
type A SEQlAlZ abAsglow] M EAN A
Eolg Wtz gl (Fig2B 9 Fig3). ##4
wlole}& 23 NYJ-1-87 % NYJ- ] -87& o
ASRAL (Table 1) 2WA 4 AdFFolA A4
AANE 443k

22|58t MAt: X F NYJ-[-872 ether?}
chloroformel] 3} w1$- F& 7442 vefdlo] k-
pid solvents A 2% A 7}7} -‘%}?ﬂ ZA gl 40T,
25C 2 56Col W HelAs} 4C 25 TAAE
abzte] odshsiabel R 56Tl 304 7F A 2ol 4]
= AL A=Y pHol i b4 At

ZHa-A o]

ik

(pH9.0) 2.t} 74k (pH3.0) ol A o5 3
oktl (Table2). #AFE A # A 2} (Table 3) FelF+
5- BUDR-E A3 A Zold dAg FAAAE
Table 1. Isolation of Aujeszky’s Disease Virus

from Clinically Suspected Suckling Piglets

Tissues Cells
Piglets Designation
tested | Primary PK PK-15
Brain* - - -
! Lung NT NT . .
5 Brain + + | NYJ-1-87
Lung + + | NYJ-1-87
3 Brain - + | NYJ-[-87
: Lung NT NT

— : no virus isolated. + : virus isolated.
NT=not tested
* : Mixtures of cerebrum, cerebellum and

medulla oblongata



ejlo] E-2)F 7 DNA genomes 7hal wlolef 24l
of s Ach Akt 0, 7IW Y, vk, HE, B, A
o Akeke] HEFol g 3T A=A &
ket

HHSIE A 2E 105 4 oldAE 3Tl
AL "ol el FFAALE AAF
A 7H= ’8~25602 =4 okio]gl . ELISA ¥
RIDEA A @A E 2% ooug o2 A= g (T-
able 4). =3 7|49 =] 2 A~
5]—'5}}*]]7};256)2.5 NYJ-1-87 = NYJ [ -87 (10°*
TCIDs, /0. Img) & wloled A F3hA13] & 3t =] 5ul
3|4 f’éz‘éﬂr ZF3h=Egiek e $ejFE PK-15

Al o] % ?ﬂ- 244 7kell ADV monoclonal anti-
body 2 i—"o— 171% A g Aoz ADV 5ol
FY-T AZ38 v} Fig.49 2o] focal degeneration
of Qo FAALES A o AXAHAL 5
ol §gol aslglict

HIO|{A ZAIZM : PK—15 A 2o st £e|F
9} A AL 2L vl 10%° 10*° 2 10%° TCID,,
/0. 1mg J7}oll 2] 3-3] HEF 18417kl T4 o] i
AElo] 242 7boll= FA 8] 53R L 484710l

10"* TCIDs2 # el 230w, 72X 77 A & Hd &

[}

o, 7
w°r7<l sk} 964] 7}011% r/h Lia}giu} (Fig.7). A

Table 2

Table3. Effect of 5-bromodeoxyuridine (5-BUD
R) on Multiplication of Isolated Aujes-
zky’s Disease Virus

Virus yield
Virus Inoculum without | with 10*M
5-BUDR | 5-BUDR
Isolate
(NYJ- ] -87) 3.75 6.5 <10
PI-3 31 6.25 6. 67
IBRV 3.5 6.0 <1.33

PI-3=Parainfluenza virus—3
IBRV =Infectious bovine rhinotracheitis virus
Numbers represent titer of log TCIDg/0. lm#

Table 4. Summary of Serological Studies on
the Sera Obtained from Pig Farm on

Epizootic of Aujeszky’s Disease

Source of No.of SN test
ELISA RIDEA
serum serum (titers)
Breeding 10 / 10*
10/10 10/10
sow (8-256)
Affected 3/3
3/3 3/3
Piglet (16-128)

* No. positive / No. tested
ELISA=enzyme linked immunosorbent assay

RIDEA=radial immunodiffusion enzyme assay

ZdE B8 5~6709 0.3~0.6em 279 F
A5 A} AT (Fig. 5). Wi oo gz

. Effects of Lipid Solvents, Heat and pH on Infectivity Titer of Isolated Aujeszky’s Disease

Virus Compared to Infectious Bovine Rhinotracheitis Virus

Infectivity titer (log TCIDs, /0. 1m#)

Type of exposures Isolate IBRV
pre post pre post
5% CHCl,, 10 min. 22°C 5. 25* 0 .2 <10
30% ether,18 hrs.4TC 5.25 0 5.0 0.
56C 30 min. 5.5 0 5.25 0
25C 48 hrs. 5.5 4.75 - 5.25 4.2
47T 48 hrs. 5.5 - 5.2 5.25 5.0
pH 3.0, 60 min. 22C 5.75 1.5 52 2.75
pH9. 0, 60 min.22°C 5.75 4.5 5.2 4.75

* Expressed as mean TCID, /0. Im¥¢ of duplicate tests
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Fig.7. Growth curve of isolated Aujeszky’s disea-
se virus in porcine kidney cell line (PK— 15).
Virus inoculum : O; 1055 TCID,, /0. 1m2
A 10°TCIDg/0. Img, [J; 10** TCID;, /0. 1m2

Table 5. Pathogenicity of Isolated Aujeszky’s -

Disease Virus in Experimental Animals

No.of  Days post inoculation
Animals Treatment
animals 0 1 2 3 4~
Chick- 0.2mg*CAM 5 - - - 5/* -
embryo control 3 - - - =-. 03
i 0. 1m0 i.p. 0 om ww - -~ -
¢ control 5 05 05 05 05 05
2.0mé s.c. 2 02 02 22 -~ -
1.0m{ s.c. 2 02 02 12 12 -
Rabbits
0.5mf s.c. 2 02 02 12 12 -
control 2 0/2 0/2 02 072 02

% Virus titer; 10** TCID, /0. Im£
% % No. of showing hemorrhages and pocks/No. of inocul-
ated. + No. dead/No. inoculated

#4 AMlAE el 28 Fut 4% A
el A B2t AR =9k (Fig.6A, 6B). =
@ whad ol AFNE W AT 24~48
Aol 104 25 AR, Erlol A FA 2
m¢ AFFE SWUY Q4LAglol 8AZT =
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5 #absidcet, 22y 0.25ml, 0.5me% Imé &
AEZY T2 HAEE 48~T7241 7o) AZE R0l G
FZF A mkFol & ¥ A £4¢
WA 25 s4A}E9 o} (Table. 5 ).

a &

2 A A7) (Avjeszky’s disease)2> oz 7}&3
ofAEEoll st ARl HFE Wole A
Wogx £3 HAldAE AE g e A4l

f

EEo] 471024 FEAY B AAE FE
golc}, res e

Selvete 2AAA & 3 FegFrigert 19
874 69l A FAA AN A wAo] nage
24 oFESQ Bab ohiel FAbdlel AA £ ol
W ool FotA z WAl Fagel =
LRI

2 AFolA el © e AE dokFel
PAF KA 252 A%¢ A 4do] HAn
AAE AT 22 AR YA FA B4
o] AF83 5L Table 604 S0kt uish o] F
220F 22 19869 5Yo A FolA FE W05F
T4 Aol Atk 1987 119 ¥5 QA ENA
Aol e ASn 2 AaY FAE
F0E Aol W Aol 80~85%0 2o
o 12906 FAPTE) P zAo o3 A F45
A et o718ty $3-L A=Ak (Table

o FAEAN et FLFAE 19, A, A
]

AEA, $5AZ FALL, LEANE 1A A
L3S 0 $AFAL 22 Baggdd
AAES) AN L Qupd B3 A8 rolsid e
Z2 9 ujgby 29, 5 2 AR A4 9w
29, w29 ) o A42 o] DAY

o] ¥RozRE HARHTHAoz o3H o3

N

AE 359 Ko} HzAA upolz| A HelF AlE
sl 250l LAL7)H ulolglx (ADV)E ¥
stgich AaAAAAA ADVE Fejulzst
Aoz oY Ay, dstzx o wAe 2
sto] Aot Ueix 1FoldE  Ulutele
2% 2YUL 754l B Aoz A74de
wel® NYJ-1-87 % NYJ-[-879 A=ZH



Table 6. Epizootiological Background of the Piggery that Aujeszky’s Disease Occurred during October

to December 1987

Subjects

Details

Total head

No. of breeding sows

Vaccination

Stillbirth and abortion

Rate of stillbirth and abortion by sow
Rate of outbreaks by batch

Suckling pig mortality*

Affected ages

200 to 230

20 (Yorkshire; 5, Landrace; 15)

hog cholera, swine erysipelas, Japanese B encephalitis
occurred on the end of Oct. 1987 to Dec. 1987 '

5 /2025%)

5 /7 7L 4%) .

43 /52 82.7%) .

clinical signs manifested on 7 to 21 days old and usually

died on 9 to 24 days old

Control measurements

slaughtered all pigs and closed the farm by authorities on

the end of Dec. 1987

% Major clinical signs; fever, salivation, anorexia, neuropathy, and sudden death

2] 84 o F-oll 4]+ syncytium¥} Cowdry type A in-
tranuclear inclusion body 4 5 A& =<3l Herpes-
viridae®] cytopathic effects7} &=t (Fig.2,
3). TEFE kA ZolA 1o) Alhsie] 1193 =
FaiA kel Auntd wfgsol £7) ul B9 o
sol AFaAew, Brotdol Eagy oA A
HEYAGAY, vheao) A 2eln EAE AE
¥ 2~3%0) WFF40] 4T FAZAF ol
HAbste] R2)5l wlolel A7} ADValo]l 7slAl 9l
Z=c} (Table 5).

=2 stetd A Ao 2157} lipid solve-
ntsQl ether®} chloroformoll ¢|&] 1A B 3}5]o]
=2 AFAE LYoz enveloped 713 whole]
2910 &l =9l o v (Table 2), DNA 3434 2] Al
5- bromodeoxyuridine &js}ol| 4] E2]F9] 24 0]
A8 A5 o] #2177 DNA genome 7471 v}
oladg ¢ 4 Udnh

2 AP dEAANA ALK Fo) ZE 1059} o]
BAE 370N 22 FHol sl F3A1E, enzy-
me linked immunosorbent assay % radial immuno-
diffusion enzyme assay W2 o] &3} &3jsA4 7
AR # =% ADVEHA ok qlo] uhe) Ao v (Table
4) =3 7 kaboll A LA ADVAIEolA 3
53 oAz} 2569 FAH P oz )zl ul
olela FRAANLE AT o 5l HAH WA

I FatE et =3 E2FE PK-15 Al L3 7

AA171% ADV 3ol gk monoclonal antibody £
gRgAgez Whiel Soldal
czd BeFe Aol 0% H43
A =t (Fig.4).

ol dFd #Fe AERA 442 Kaplan®}
Vatter'), Baskerville % 2 Andrews SV o] of
T4 A% g fAagen 22 FHdgelz
2y 2ojEl ADV ulolziA9tE ofef ol XA

1

gk

FUHLAHE o AAFE NS oS Fde
71 el & BelFel sialel gk WAx Al A3
ATE YA ste] EAAEEA o Hedad Zalof
et wet 23 Ege AT} Sgsolo drin
Atag et

My
rh

& & FERIA FAAL
S Aol Ao 4
2

2
AT, 0l g

PK- 154 Z ol ZtdA1 A& HEF
focal degeneration, & HaAxH3} FZAANEY
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4 5 Cowdry type A Sl $<J 415 ket AL

Qo) b,
2. Lejsbetd A 4A oA 2eFE lipid solv-
entsoll ¥ A44S BAR @ % A Aol
a4 5} o7 5-bromodeoxyuridine # 2] 4] % 2] o}
A7 510} DNA genome2 7}z 1 U+ Aoz wha
Aok AR 0, 71V, AE, whes B A Y A
ool AYTol HF Y7 %Hooawq
3. olgaE 3% o 2E 10524 33 4
é%ﬁﬂéﬂ%ﬂﬂﬂéﬂr%}%m%ﬂﬁ%ﬂ
ZoAA Y, LAWY F5AY (ELISA) 3 34
gl ga g 4438 (RIDEAYIA 5% ckidog 3
3. Fa A e 8~256019th =3 7)#)
A5 olg3t HElFo FAHANE A
5uf 4ol 4 FalEloict = FEFt 3o

PK-15 4l £& ADV monoclonal antibody & *

X

o,
32 _\

el

OO
2,
ook Mo

il

\

2sto} YA e R A% vk ADV Seol

4, PK—-15 xﬂzow 239 FA%5E 24
o oul HEZ 184 7ol A 9§77t f‘—ﬂo}o:l 24~48
A 7kell & 3ol ahd 0w (102 TCIDs, 0. 1me), 72
A7k o] FollE A

5. 10%° TCIDs, /0. Img o} 7bel H2lF 5 Ao}
Aul, vpgs 2 Bl FESIUd v Awetd
e 24 kgt a7t velxter] o9
B 24~T24 7k akell B s Absigle] E el
AE Ao Al Holch
6. WrjokEgo) ik wi7d, 2|5l whel2ag

Azees, Feleterd 44, YA 54, 53

}»n

aoFAE

o=
AEAY 5o 2245 FEE o F2F NYJ- 1~
87, NYJ— [] - 872 ®14lo| lzAd 723 eAA
718 wlola] A2 T sl ch

Legends for Figures

(A) Cytopathic effects in fluid culture are se-

(B) Degenerated cells, formation of large syncy-

tia including 25—40 nuclei and intranuclear inclusion bodies are noted. H & E stain; x100.

PK-15 cell culture on 2 days after infection with the isolate, NYJ- I -87. A large syncytium with

42 nuclei and Cowdry type A intranulcearinclusion bodies in each infected nucleus are seen.- H & E

PK~ 15 cell infected with the isolate, NYJ- T -87, stained by indirect fluorescent antibody

method

using ADV-monoclonal antibody. Note ADV-specific fluorescence intranuclear and cytoplasm of the

Cultivation of the isolate, NYJ- T -87, on chorioallantoic membrane of embryonated hen’s eggs after

4 days incubation, 5 to 6 pocks with various size, accompanied hemorrhage, are seen.

Fig.1. Normal culture of PK=15 cells, H & E stain; x 100
Fig. 2. PK—15 cells infected with the isolate, NYJ- T -87.
en by phase contrast inverted microscope. x100,
Fig.3.
stain; x200.
Fig.4.
cells around the focal degeneration. x100
Fig.5.
Fig.8.

the isolate.
stain; x50.
cell layer. H & E stain; x500.

168

(A) Note extensive homorrhage (H) and intranuclear inclusion bodies (arrows).

Histopathological changes in the chorioallantoic membrane of embryonated hen’s eggs infected with

H&E

(B) Note intranuclear inclusion bodies (arrows) in the cells of chorioallantoic epithelial
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Isolation of Aujeszky’s Disease Vig’us from Affected Piglets
" in Korea and its Biological Properties

Moo-Hyung Jun, Sung-Whan Cho, Soo-Hwan An* Seong-Kuk Park,
Seog-Min Yoon** and Yong-Kong Ha**

Department of Veterinary Medicine’ Chungnam National Universily, *Veteringry Research
Institute, RDA and **Choongang Animal Disease Laboratory

Abstract

A swine farm located in Namyangju, Kyunggi-do was damaged by increased loss due to sti-
lbirth, abortion and high mortality of suckling pig during October to December 1987,

Three piglets of the farm, that were diégnosed clinico-pathologically to be affected with



Aujeszky’s disease, were submitted to laboratory to investigate etiological agents. Two str-
ains of Aujeszky’s disease virus(ADV) designed as NYJ-1-87 and NYJ-11-87 were isolated
from the tissues of brains and lungs. Biological properties of the isolates were investigated.
Results obtained throughout experiments are summarized as follows.

1. In primary porcine kidney and PK-15 cells infected with the isolate, NYJ-1-87, the cy-
topathic effects accompanied with focal degeneration, rounded refractile cells, large syncytia
formation and Cowdry type A intranuclear inclusion body were evident.

2. By physicochemical tests, the isolates were found to be chloroform, ether, heat and pH
labile, with properties comparable to infectious bovine rhindtracheitis virus. Nucleic acid tes-
ts suggest the virus to have a DNA genome. No evidence was obtained for heamagglutinin
using erythrocytes from guinea pig, mouse, rat, chickens, dog, goat and human type 0.

3. In serological tests of the sera obtained from ten breeding sows and three affected pi-
glets, all sera showed positive reaction in serum neutralization test, enzyme linked immuno-
sorbent assay, radial immunodiffusion enzyme assay. Titers of serum neutralizing antibody
were ranged 8 to 256. In viral neutralization test using known positive serum, the isolates
were completely neutralized with the five-fold diluted serum. Antigenic specificity of the iso-
lates infected in PK-15 cell was confirmed by indirect immunofluorescent assay using ADV
monoclonal antibody.

4. In the study on virus growth curve in PK-15 cells, the isolate showed the maximum in-
fectivity titers (10"*TCIDs/0. Im£) on 24 to 48 hrs post infection, and decreasing infectvi-
ty between 72 and 96 hrs p.i. . .

5.~ The isolate (103 TCID,, /0. Im#) was inoculated into chorioallantoic membrane of embry-
onated eggs, peritoneal cavity of mice and subcutis of raEbits. Pocks accompanied with he-
morrhage were developed on the CAM. Mice and rabbits were died within 24 to 72 hrs post
inoculation, and rabbits showed severe pruritis at the site of inoculatior before death.

6. In accordance with epizootiological backgrounds of the affected herd, cytopathology, ph-
ysicochemical properties, serology and animal inoculation tests, the isolates were identified

as pathogenic strains of Aujeszky’s disease virus.
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