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Abstract : An effective candidate subunit vaccine was prepared by using the immunostimulating
complexs(ISCOMs) with Quil A and recombinant protein(gp50, gIII and inactive a-ADV)
Aujeszky's disease virus(ADV). The weaned pigs were twice immunized with a ADV-ISCOMs,
and followed by intramuscular challenge with 1x10* TCIDs, ADV(strain Yangsan). The un-
vaccinated pigs were also challenged with same dose of ADV. At 5 days after challenge, the con-
trol pigs have developed ADV clinical signs. Whereas, the vaccinated pigs protected them from
ADV-induced acute symptoms and death. Also, to identify the lymphocyte subpopulation in peri-
pheral blood with pigs from ADV-ISCOMs vaccinated and control group, lymphocyte reacted
with a panel of monoclonal antibodies which are specfic to swine leukocyte surface antigens and
assayed by the flow cytometry. MHC class I, CD2, CD8, N cells, CD11a, and CD45 antigen
positive cells were decreased after inoculating virulent ADV Yangsan strain in control group. The
data indicated that ISCOMs technique was useful in ADV subunit vaccine preparation and de-
monstrated the importance of gp50, gIII as a component of ADV vaccine.

Key words : pig, Aujeszky's disease virus(ADV), Immunostimulating complexs(ISCOMs),
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NOE

X QA 27 ¥ (Aujeszky's disease)> AES] &
HALE, S ES AT 2]V T84 AAAE, 94
Tl A o] FARL Fo] WA FRE FutgoRH FE
Aol & BAA 4L FE MY ST 2T 3
UzA Y99 AE Herpesviridac®] Alpha herpesvirina
subfamilyel] 43} Suid herpes I <} Aujeszky's disease
virus(ADV)o| t}'3.

et A e 19879 ZAEE FAFA Ae
BAE oY, o] B HEYE £UFA o ojFY
g AR w8ty o AT A &
& ARGt 2] A2 HE AN AA
Az E A7A AAFoly ¢3} upelg 2 E o] &

& WAAFo] F71 1 Joy off wWile &
herpesvirus¢} o] ZFEA HFo] 7587 & o
Ao SRFHAAE B ool ok J2d=
FARE2 710 9% subunit BAlo] kg o2
(AT AGAE & FAA7IH, G| g
o FAHES SET & 7] & o] Fobell i@
A7t e s oo

HA oA xF|blelg 2o ERFE FEBAL wl
olglx 7Y, A A, HIAT o] FUE o8
94 7154 5oz e Fo8 4Roz A4gT
21}, 1986\ Petrovskis 5'°& Eo] Wro] FHFFYO
2 gl glll 2 gp50 § 339 YUNAZ WU
o, 1991d Shigekill:= gIlle] W& HAAE AZ2§
g F baculovirus®] A4}, BHAA, LA g
€ moused] FF3 42 HAYH o AP
o ADVY) W& 3¢ Bad v ok 1y ol
g A ed e AN MY Fad ARY HY
(cell mediated immunity) f-E o & B2 EA4)H o] Ve
Ui oglvh webad E3HQ "ol s fEAe A
g g vk ofe A &AL o] WY g Rt
7] A FEA Ade B8A o E}H:-EW] Ho W

Z 7428 A (adjuvant) TE B Eo] HAZAHAE 7
""”x‘a“”i‘q A SAEAE ANEE R ?5]'7 AT,
F 2o 8923 E$ A (immune-simulating complexes,
ISCOMs)o] 2 A 9 AEF Hgut 3o F7t2
018t cnvelopc7} A= vpolg 2o A FE§ glycopro-
teing 9l systemo 2 dE] ol £ vt Quil

—

AE 71 2 4 HEA fHY REAZA 19259
Romon®] diphitheria toxoidell &4 HYFAgHE
Hz2 B o)f, 9 RolojA 195133 Espinets]
94§ foot-and-mouth disease WAl A HZE AL
th @Ao)E AAE 55 0| feline leukemiavirus, can-
ine parvovirus, equine influenza virus9] WA A ZA] B3
A2 Ags 1z 9o, Trypanosoma cruzi, Schistum man-
sonia®h & 7| AFA Aol mj§ FHH ol
O3 Rt Arh*. Quil A9} 2¥ A2 At
L7 HE g8A A FA, AT AR TE Y|
234 g9 A BRY 2 288t micelle &
HE Aoz ST BAREE FAAI L
T4 T YI T o] FAYE UGN oEN Y
AUk & FAATIE AR HaHz gt 33
Hitol] dd WET B Yo Eo|HY dAg
Aok dolAE HAT PFFAEX FEAA(flow cy-
tometry)?] A& Z+EF WA g AAY B A
o 4% J) 5 M AEFFAA Y A77+ A3
A gk F, AWLd, AHF, F4HF 5
e HA A XS] WIS HAFoEHN 39 2 ’c} L
AW T AU AZA WYL FQ3te %
HAAAE AFeter de] &5 "
lin 5*& Ao bovine viral diarrhea virusE 1% 7;}05 3
QololX B YT T AZ7Y 4 % WS 24
B A7 FFF 7940e) 2H B UEIFY T A B
Fold 24 #4g 2SRty RaudAch =@
el ME F G YA FH e} velH2E HEF
HYT FHIY SolHA dIZFAY flow oy
tometryE o] §3te] s|Z Fyee] Sy g 129
Hel FEELFEA 2AE At MHC dass 11, CD
1, CD2, CD4, CD8, sIgM %4 AE 57t 4% 292
B HAA 2] A&HA 725 veldta B el
t},

A B A E 2] eA27E SuEgs
of tha gp50, gl wHuia o} inactivated ADV} Quil

E o] &3 WAAFEFA(ISCOMs)E Aoz
A A7 A< subunit WA e, o Hale] HEF
o M WolEd ¥ YEyolrd X &S WYy
A ol SolHQ 4F HZEIAYG flow oy
tometryE o] &8t ZAE T}
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Hio|#{A S 9 &9 : A}& vlo|g] 22 & 1987
d Ag AR Go) A E2 ¥ ADV Yangsan +2
4] PK-15 (Pocine Kidney cell line)ol]l ¥} Z2]A]
7 & AHESHT Ao AR Fho e
Fo|fetA T4 vloj2j il A JHEE ADVY
8 ol g9 Azt Md gp503 gIIl,of 9]
HEdFe NAFE FEEY] Y3 gened dele-
tionA] Z] inactivated recombinant ADV(y-ADV)&
AH8E R . |

Quil A 0|88 ADV-ISCOMs M= : Quil
A(Sigma)E o] &3 ADV-ISCOMs A2 Mor-
rein 5'°¢] standard techniqueol] ¢}&]A A A]5}R
on, AxFdNAFH Quil A9 FE HE&L L
1002 &4t FF 443 ISCOMsL 045ulz
filter3t T+ micelled] Y FFE AR H o
2 gAg F AR 7ER] -70°CoAl A BTt

AHEE g3t oz QAATIH A
€& B 20-30¢ % 9 o] FAE 8FE U T
dgle] ddste Fok Aed XA dEL,
WAT 22} 454 E AP A3t

Wl % 34 HE: AYeY ADV-ISCOMs<
ol $AHE 450 27} 2mlY & FASIAL, 4F F
boosterZ A A] 3} T ADV 22 - Z-& boosterd
124 ®oll ADV YS Strain 1x10* TCID, 8] &71&
747 dpol )2 Ef A g gz R AT 2z
2mly & FALS AT

g 22| 0 w2y W3 (peripheral blood
leukocyte ; PBL)¥= Davis 5°¢] g of] wle} =] )
of Aoz Re AP FAn F& A
acid citrate dextrose(ACD ; sodium citrate 22.0g,
citric acid 7.3g, dextrose 24.5g, D.W 1,000ml)-8- ¢}
& 319 V&2 EFst F 4 g, 1,500pm
o A 30&37 A4 e} Bufly coat F& A
23 F 370 2 7123 0.87% tris-buffered am-
monium chloride(ttis-NH,Cl ; 0.0IM tris, pH 7.2)
SAa TS 37T F2F ] ¥o F 58
HYTFE §RAAT T 1,500pmol 4 1083}
AR 4Z4S #d F pellers phos-
phate buffered saline(PBS ; sodium chloride 7.6g,

l

disodium phosphate 1.2g, monosodium phosphate
0.1g, monopotassium phosphate 0.2g, pH 7.2)3}
ACDE- g 918 33 PBS-ACD buffer2 33]
ol4 A4 AHFA whA T AUF pellet= 1.0ml
9] PBSE H-{§A]Zl T}, tryphan blue exclusion
techniqueo] 98] A& NEFE EAH% ¥ AFF
=7F1X10/ml Ax 2 F4-slo o] &3t

CIEBEA : Hx WG ofrd FXEEL X
Abal7] 138t MHC class I , MHC class T, CD2,
CD4, CD8 9 surface IgM, Non T/Non B, CD
11a, CD45, granulocyte®} momocyted]] E-o]Z <l
WY ZAH FIEFA F F 115E A A
L3} tH(Table 1).

HUMZE FEZX| &4 : Davis 579 WU
#8)4 conical bottom microplate®] % welld o
2% 50p(15pg/ml)st 1x107/mle] 50p &
272 PG F 406 A 3083 BAAN g,
49 first washing buffer(PBS 450ml, ACD 50ml,
20% NaN; 5ml, gamma globulin free horse serum
10mli, 250mM EDTA 20ml, 0.5% phenol red 1ml)
2 33 94(2,000rpm, 3&, 4C) AHE F 4F
HE W ER-Eel 2Q W] pelletg pla-
te =& vortex mixerZ o] &3l EFA AT} HH
H W3 = secondary antibodyZ ©@ Y G2 & 3}
71 18] fluorescein isothiocyanate(FITC)-con-
jugated goat anti-mouse IgG+IgM antibody (Caltag
Lab, Inc, US.A)E 2008 3]43F & 2+ wello
1004 H7bstich. o] & thA] 4TolA 303
ZAZAIZ] g, 4T9 secondary washing buffer
(first washing buffer A} 3 horse serum%t #) A &
ZVE 33 94 Al § g, 2% PBS-formalin(38%
formalin 20ml, PBS 980ml)-& <8-& 2004l /well &
A 7hste] RAHAZ F GAjo] 23 NEELS H
AL Q7R BE Pga(4T)d RASRT. 94
o] &8¢ ASE flow cytometryE o] &3t &
2,0007) ]3] AXE Al FPWHE AXE
FE& F43doH, HH74 A2EL 4L Becton
DickinsonA}t¢] Consort 32 #$FE] @ Lysys pro-
gram& o-8-3t0] 214|543t

grol2iA 22| W SSHEAH T ZAL: vpolE| A
e 2 $3134) A49-8 Tsuda & Yosuke®s) wHg
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& wgstal AN AL F, HA9 #, o, v,
T«SE% nFH oz )85t EMEM(Eagle's min-
imumessential medium)ol] 108} FAE TE 2,
000rpmel| A 1587+ A4l E2jd & 742He] A5
< &2 vgd 20 =X E(PK 15)d HF
3 37°ColA 1A FRAIAT o7& PBSE
23] A3 & EMEMo 5% 2832 H7Ig FA
AS 7FA L 37°Col| A wigstE A AEEAP L
(CPE)E #&3tgth.

T3 8% 83 AY-E 200 TCID*/mie} ADV
50ulel A A(56°C 3087 H| 58 F 2APoR
AN S % TFT H 37°ColA 2442 735G
on, olgjgte] 73to] ¢ ARE PK 15 cellE 2x
105/m151 71] 2R3 g, 100uS F7hste 547 Al

SAA7] FLd W3t
ISCOMsS A% tg, Axdn 7oz 3&d A3
cage9} 22 micelle T27F B4 € &% 2}015}910 o,
A7) ¢ 50~100 nm¢l A2

ADV-ISCOMs &4 Fo] g fold BELS Hl
i ZAE A, AAHE T HAFe] T
B8] A) MHC class 1(93.8% & 90.2%), CD2(43.7% &
30.1%), CD8(23.2% & 13.4%), CD45(73.5% & 64.9%)
ok A F.¢] B¥ &o] Z7}8H%1 th(Fig 2, Table 2).

uman} g 2ol te ADVE FAH3 ¥ U4

¢ BA0 29, A2FE FAYE 2005 ALY

%, NaEY, 84 A% % 1 59 YR
ekl §, 5949 713, 8 5 5F7) S4E Y
Witk =8 7980 = 253, 23] F AA
A& o7 Ao IR HLE AFAA %
Fule) 2 B #1298 ¢ 2%7F HAtstgen v
S P »}E}wq a8y BAHET
45E AYFEAANA HRY YRFHL YehpA
%3 B 4E35THTable 3)

BT Y27 e ADVE FAHTE ¥ 54
3 AR WETFIFEELE AT 23}, 5UA
o WAFe] dzie) ¥ sjA MHC class II, sigM ]
Eygol i B A= yepygt 1y HF

°l

> o
o ofN L o o2

129 Ao = wWalFo] MHC class I 2 CD2, CD§, N
cell, CD1la, CD45 YAHE BEFo] tj=Fd v
A =A Yyedck 53 MHC dass 1(96.1% & 59.1%)
3} CD8(51.3% & 33.4%)= 27 dE & zo)E Ug
14 th(Fig 3, Table 4).

ADVE 2242 3 12949 #HAd =
5}04 wAFe A, H, nA, Jee Fr)2
29 FFAME

BE AANA wlojg 2t 7
o A= 28 A E

#g vl
2 o
= FERESERE
2elsga ), vl
Agans 25 dolelx

Hei. 99 HAFANE BE Z71GM v
o)# a7k $eldA) skeh(Table 5). T8 F3HgA7}

o) 2569 ol4tel F& FAFNE, Bz italA
= 20 olafe] e GALE Uehidlt

. Eelecﬁ‘o rograph of Quil SCOMs stain-
ed with phosphomolybdate. (% 130, 000} .

Fig

Aske, BAME, Mokl W
Al FYoZ ARH subunit WA o] Futd
900} o] subunic WHS QhHo] $4e, ¥R
s “““é]"ﬂ NYEHE T 19 o]

R0 248 5 e A4
%era TEE F e § dg7A *”é o] 9,1[4”'”.

28 A% Quil Ax gd g 2¢E 4 dlon,
cholesterol, phosphatidyl cholinest}] A F -
ol &) micelleE AAFFo2HN MHC-class 1, 11
AT Ao e BAPA L EA7E ez &
HA AT & Aol A& ADVY F8 o] 49
AzgeBa gps0s} gll, kY #AT HAFE 7

gl A,
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Fig 2. Representative dot plot profile of peripheral blood lymphocyte with ADV-ISCOMSs vaccinated (A) and
control pigs (B) using monoclonal antibodies specifically reactive with MHC class I, CD2, CDS8 antigen at 12
days after second vaccination. .
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Fig 3. Representative dot plot profile of peripheral blood lymphocyte with ADV-ISCOMs vaccinated (A) and
control pigs (B) using monoclonal antibodies specifically reactive with MHC class I, CD8, N cell at 12 days
after ADV challenge. :
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Table 1. Panel of monoclonal antibodies specifically reactive with swine leukocyte differentiation antigens

Specificity of

Monoclonal g{;;;;?::l Cell types References
Antibodies

MHC class 1 PT85A All nucleated cell Davis et al»
MHC class [ H42A Antigen presenting cell ”

PoCD2 THB81A5 ” Hammerberg & Schurig®
PoCD4 MSA4 T cells ”

PoCD8 PT168A T h/i cells ”

sigM PT81B T ¢/s cells Davis et al»
S TCREN PIg45A B cells Davis et al20 ”
PoCDl1la PT79A N cells ”

Table 2. Expression level of the leukocyte differentiation antigens in peripheral blood with pigs from ADV-
ISCOM s vaccinated and control group at 12 days after second vaccination

Positive(% + SD)

Specifity before vaccination 12 days after second vaccination
of MoAbs

Vaccinated Control Vaccinated Control

(n=4) (n=4) (n=4) (n=4)

CONTROL 0.240.1 0.31+0.1 1.1+£05 0.7+0.5
MHC-class | 90.2+9.8 934132 93.8+7.0 90.2+4.5
MHC-class [ (DQ) 13.8+4.7 15.8+4.2 17.6+4.5 16.7+7.5
MHC-class I (DR) 125+3.2 13.3+4.4 16.2+3.2 13.7+7.6
Po CD 2 61.6+6.8 65.5+5.3 43.7+6.2 30.1+4.0
Po CD 4 14.9+3.6 129+3.7 18.8+2.1 16.0+1.5
Po CD 8 46.3+54 539+24 23.2+59 13.4+3.0
slg M 84+1.8 73124 10.2+2.2 7.31+38
5y TCREDN 115432 8.3+4.3 19.0+5.2 239+35
Po CD 1la 70.8+9.2 76.7+5.7 79.3+17 75.449.1
Po CD 45 652162 67.4+6.1 73.5+38 64.9+9.7
G+M 7.0+3.8 5.0+3.2 132435 15.2+8.3

Table 8. Clinical signs of pigs from ADV-ISCOM:s vaccinated and control group after ADV challenge

Days of ADV challenge

Group
0 1 3 5 7 9 11 13
Normal anorectic cough muscletremor incordination death
Com:ol febrile  nasaldischarge ataxia posterior
(n=4) snner Paralysis
Vaccinated
al
(n=4) Norm:

W 3}7] 98 gened deletion?]| 7! inactivated recombin-

ant @-ADV$} Quil AZ o] &3} ISCOMsS A & o
&, AAEvF o2 #EF 2T cages} L micelle s
#2g & 93, 271E 9 50-100 nmQ) Ao F
Q5 th. ol Tsudad®} Yosuke®o] Quil A9t ADV

glycoprotein gl o) § ISCOMs 35-40 nm A X9
honey-comb-shaped 72 & B4l Ao H|Fo] & o
2t AAT FHE FAIAT

ADVE vZFSE-HolAN 43 F4E of 8k,
FRINEE AR

=2

FFUAASL FHEEINE BT
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Table 4. Changes of leucocyte subpolulations in peripheral blood of pigs from ADV-ISCOMs vaccinated and
control group at 5, 12 days after ADV innoculation.

Positve(% + SD)

Days after ADV Innoculation

Specifity
of MoAbs 5 days 12 days
’ Vaccinated Control Vaccinated Control
(n=4) (n=4) (n=4) (n=4)

CONTROL 0.6+ 0.2 04103 05+ 0.3 0.7+0.5
MHC-class 1 9411+ 82 95.6+2.2 96.1+ 4.0 59.1+1.3
MHC-class T (DQ) 175+ 5.1 87433 132+ 35 12.7+4.0
MHC-class T (DR) 162+ 54 9.6+44 177+ 35 10.115.3
Po CD 2 46.5+11.0 489+6.2 62.4+13.5 51.3+54
Po CD 4 161+ 3.3 152+1.6 12.8+ 4.2 163145
PaCD 8 332+ 85 36.014.7 51.3+ 8.7 334196
sIlgM 931+ 4.0 31x1.7 49+ 2.2 7.5+34
& TCRPN 193+ 438 268+4.8 17.2+ 4.6 89+25
Po CD 1lla 863+ 2.0 829+2.0 79.12+ 19 65.2%25
Po CD 45 802+ 43 86.2+4.3 86.21+ 2.5 56589
G+M 120t 48 6.7+2.57 2.1+ 038 3.7+09

Table 5. Virus isolation and neutralizing antibody titer of pigs from ADV-ISCOMs vaccinated and control

group at 12 days after ADV innoculation.

pig

Virus isolation(dilution factor)

Groups Nc.g tr;lilipg

No. lung brain splcen tonsil antibody uter
Vaccinatied

; ) - - - >256

2 ) - - - >256

: - - - - >256

* 3 - - - >256
Control

1 10-: 102 10! 100 2

2 1o - - - <2

3 10-* 10 10- 10~ <2

4 * NT
*« N.T : Not test
®, 0] 3414 ADVE 9ZAE AW 32 R A T molecules}t RE T YE77} RSE CD2 28 A
A AANEY 72 2 7)5o) 2 HEE Fof AYE X BXgo] gRFd ¥ 3| ADV-ISCOMs BAF

T 23 AW ol 35 NK AE in-
terferon 59 H] Eo] WYk Y 2 AEAH W
Qubgo] FAgts Ao A UTP. WA & 4
olME AEFFAMY AGAA BgE FH5
7] $1%}e] ADV-ISCOMs 94 9 FAPFA T2
Ao B3 Y Pl EXES ZABYH u, oy
totoxic T YX 7 AP AL F+= MHC class

oA EA vehdth =8 CD8 &9 449 cytotoxic/
suppressor T YE Lo RE &2 adhesion molec-
uleZ &7 CD45 YHA TR AN F71315 . o]
9zre A= Mowat F10] B @ AA o)A ISCOMs
ol (A HANE I T AX oi/jd A&
sed gloM w$ Eayeivte AH4E FUAA

9100 E3 MHC class I A § cytotoxic T Y 7 E

2.
F
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AFAHYE B v 238 e

8 Yy ¥ FHAFPF) g MHC class I 2 class
II molecule & Z@3I= AT EX &S ZAIF 44,
MHC class ] $4 & Af38tE A X9 B¥go] THH
F 5UA = YAZH 2Tl 4 94.1%9} 95.6%
< YER oy, FAEF 12949 HA7(96.1%)
of ulajA 2L (59.1%)0] m¢ *F& Aoz yehy
ot ¢] A& Munoro$} Bright”7} &5 A )] nho]egj
7t 2 E AL EH 243t MHC class 1 399
WY oA H o]FA HPH AXE cytotoxic
T A 27} nonself & ¢12]3}] H3jslng AL
g WaE Yehdge Al H|Fo] & @ MHC
class I moleculeo] ulo]# A ZAFA] A|EA AG7)AS&
g 5 e S T Ao AgETS,

T3 Agukgol M ¢ FF3FHA S J=TH
T3 U BEEE ZAE A, EE A TAHE
7} 2432 & CD2 F99) tig $4&0) T34
Z 129 Ao HAT 624%, JE2F 51.3%2 b
T §=F% CD4 %A M ¥2] helper/inducer T ZF
of M3 RXEL IFHFT F AR VSR AAE Y
Ehfolct. 28y CD8' T P79 #¥§&2 23 9
AT 1297 WAFo] 23.2%, iR To] 13.4%E 1}
Ehiglth 2% Z2APE 59AdE WNEH g2T
o A z+Z} 33.2%9} 36.0%2 A Z W& AA T 12U A
ol WAFo] 51.3%2 hRT 33.4%¢ Hls|AM oj$
A vl o|9bgd AFAE Chinsakchai & Mol-
iter’] ADVol] @A 3t8 YIZ 77} 27]ojq vf ¢ F
8311, gllIs} gp500] P&H o2 ADVe] FHH3
£ 2 HAY T HELY F4& FEste TYY
o2 Bang Ao H|Fo] B of £ Janeway &
Jones*$} Kaufmann”o] CD8 ¥A A ¥ &, cytotoxic T
Y 7= helper T YL 7oA 2u)5 = IL-29 MHC-
class [ EgAo) o 43 =n, o]FA &34
CD8 A ¥= ulo# 2 397 U2y MHC class I 3
Ae ZATgoEN ERA E(targer cell)d] 2|H EE
A o2 Agste] L£AA AAFOZN ol
A ZEA S F8Y IS e 222 g A
Ao H]Zo] B uf ADV Hojd] oM % cytotoxic T
Yrsh vl 398 48E & A2 ARETY

H 2 7153 48 oA FEENE A7t
AFH 1 JE NAXY g g & doxx T3

HE 129 o) HAFo] 17.2%2 )27 8.9%9) 1)
A 2EAE & AOE Y. R Ads
Chinsakchai & Moliter’7} ADV]] tf gk HE 7)Ao A
749 27]o NK A ¥9} interferon®] B} E-o0]% gl Wy
ukgo] FAgtie A HFo] £ of & Herb-
erman F*0] N XL+ of X9 g5 g A3t
T NK Alxe} Falej&y AxvAyg AEZEHAE
(ADCC)EZE FAH 3led o] AXE FYF ulo]
g2y TEAE G £FHolo AYMAA F8
3 A8E sohE B ulFo]  of N AJE7} A
QA 27 Woldz v FRY Ao AlRET.

3 EE 4% B AXE7 AR e sIgMo] s
AE TEHET T 5UA = HalTo](9.3%) d=a(3.
1%)e] H3A & XS UeHed AF 1294
v 239 gzl ¥t 2 X &S YERTH
E§ MHC class IIdl] glojA & dlgyF Ao = e
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