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Canine distemper virus(CDV)el th# IF4AWAYEE FX37] 3l canine
distemper(CD) #4€ 5043 Adel ulz ol 33 HF3 o nasal swabd ¥
A FoMe FAPYAL BT WY £ 5F A AFAAM EH ok n}
olzi2~ & ©|7Z W] challenge atth. A7 AALE 938t sucrose gradient
ultracentrifugationd £ 2 A A Lederled vlol8l& 893 goat anti-canine
I[gA-HRP HgA Z-& goat anti-canine IgG-HRP 3 A& o] &% ELISAY-&
M A1et4ith Nasal swaboll 4] challenge ®lol#i2 FAHAME $18+9 Vero cell
o wlolgiA AlgE HEFES ZHAZ F rabbit anti-CDV A 2 goat
anti-rabbit IgG-HRPE %W-8A1%l cell ELISA(C-ELISA)E AAl&sitt. ¥4
HF T 9 nasal swab¥ A FAME CDVel Eo]HQl IgA%} IgG type T4 <]
Z7t7t B3], CD WAle v HEE TAUY € AAAHA HA4G Ay
& FEHS FQ3Qg. 2822 CD WA v R g 4% £33 AY
o] Bglo] o]FojNuld A F2UA HyRe] AAE ¢ A Aol
T3 B dxdr AlAlg ELISA® C-ELISAE CDV Zgdae 9% #ag
AAMM Ol 8 + S A2 Ala¥n.

F4°l : Canine distemper virus, 7 HAF T44HY, ELISA, cell ELISA
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I. 4 &

Canine disternper(CD)¥ 7§ 3#(Canidae) SEA ¥ A&E el o
£ AGAol EL F4 T2 olFAHY HAAY AWelckBlythe F, 1983,
Halbrooks %, 1981; Kazacos &, 1981; Mamaev &, 1996, Montali &, 1983;
Roelke-Parker &, 1996; A 5, 1996). CDv AA Aoz Iyt F44 2
t FEWA QA AgEHI Ast MF F8E ALY JEE g, FEE o
A AN A S rHTimoney %, 1988). Canine disternper virus(CDV): Z9
Aol By & ¥E 2 & Fog wMdEY T vLe FI 5§57 2
g5 £F7] AN dagez FAE g YFE v FFAAA £ A
219 #F @ vHAppel F, 1969).

CDV+ Paramyxoviridae?] Morbillivirusel 4389, e T¥ow 7S
10017 250nmol 1, BHHoRE Alg Fovto]Z]A(human measles virus)
9 A& £9ule] 3 A(bovine rinderpest virus) T3 @#A o] AHBrown T,
1972, Krakowka %, 1979; Orvell &, 1974). 42 =¥ 16,000nucleotide?
negative single stranded RNAZ T4 5o} . F2e¥3aA-2 NP(nucleocapsid
protein), P(phosphoprotein), M(membrane protein), F(fusion protein), H(haemag
glutin protein) 2 L(large protein)¥] 671&17F l&d], o] 5 He4 A 7 Fada
L #g7)de #o§ci(Timoney %, 1988). HEYW AL uHlelgj& g S5 AL
AsA AN 7Y, FE¥d S Fag vlo]ixe 2uy HES endosomal
membranes §#A 7 HeW Ao dig FAE vielel= F3 2 F3 A4
ZAgol ot Fedded g FAe bojela 7Y Asg Afde ez ¢
w2 k. HEHAL A4y Ao #Aodan Fdide F2 Axviyd o
o oo AAY AGd f#AQEZ o] F dddd tg E9L CDV I4
of ¢ #wo] AAE ol&tn 3 HHirayama T, 1991).

CD 3oz, JA54 &3, A B, vold 2 dRe HAAE 7
Z #& ¥ macrophaged ZWWMIUME L Vero cell o o]l HEG
Fo AEAEAHEAKa T, 1993), WYX 35 M (Blixenkrone-Moller, 1989;



Ducatelle &, 1980) ¥ RT-PCR(An &, 1999; Iwatsuki %, 1998; Mamaev %,
1996; Shin &, 1995, Welter %, 1999; ¢t &, 1998) T°] ¢9A Ut}

d3A Adgeze, AT AYMontali 5, 1983, Olson &, 1988
Stephensen &, 1997), WA 353 Y (Appel, 1969, A F, 1996 A A,
1996; & %, 1995) ¥ ELISA¥(Bernard %, 1982; De Vres %, 1988 Gemma
5, 1995, Gemma &, 1996b; Jones %, 1997; Von Messling 5, 1999) So| o] &
Ha dev sddAe BAFRLAYR F, 19D vYzAsia9Nd 5,
1996; 43 A, 1996, & %, 19997 R uE o ELISAE o] &3 Adyge o
g8 &7 ds5rt

FEAFHADY CDV Hale] thd JAp Avfo) 939, 19283 Laidlaw$h
Dunkinoll ol3} E&3t W4ilo] Axd ol @Ay HEAH 7Y, parvovirus,
parainfluenza, leptospira #4leo] E&E A5 CDV A7 da ALg=E3 otz
gk ATl CDV EHASEFA il (De Vries F, 1988), CDVY H, F#3
g o]-83 DNA #AI(Sixt %, 1998), canarypox viruse] CDVE H, FHAAE
A3 Az N (Jones ¥, 1997; Pardo ¥, 1997; Stephensen %, 1997;
Welter &, 1999)9] theh @72 RIuHUT.

Tl g, 4 B9 o3 2z HLAs Bag o) Wle 4AA
AT, BEA4 E EF P dig d57t o|FARANF T, 1966 = F,
1967, A3 4, 1969). 1990 d o) Fulo= WAl ALe A 712ITEA AT
o A Ru ¥ ofd] wpojglo] fAA Wojo #FHF AF(H F, 19%;
b %, 1998; An T, 1999)7} °]Fjz 1 Yt}

1960 ) ol F WX BFoz oMo CD e AAAHCE HA3Y
o 2y 1990 o] 5 <A (Blixenkrone-Moller %, 1993), € & (Mori %, 1994;
Gemma &, 1995), 7= (Johnson %, 1995) ¥ THF=(Ek-Kommonen %, 1997)
sAME WU HET AAdME CD7F wHIHSel RuIUth EF
Halbrooks §(1981), Kazacos §(1981)2] Hilo] oj&d WNE HE g ok F
EAME CD7F 2 e Easidl o3 @ ANES adEQd YauFe
A, % 98 R 3% Z2aPe) Axngelo & AYL AAITHGemma F,



1996a, b; Iwatsuki %, 1998; Kai &, 1993; 43 A, 1996; < &, 1998).

CDY A F4L wielaix e 2@ 3F7) AW &4 w2e 7@
A ¥ Z 7 (Bordetells bronchiseptica)?l 22 Ztdel 23 <g=Elmg CDVY
PEF2A 2F7) A AR S FAAA Fo AU =He] AAE
APAATE Zo] Bt 44 d¥yelatn 4zd

JER B AFe CD #HAE 93 dRE JFsd 3428 YE 28 A2
T3, Hated HES AATAM AYE L 85 FAPA T Wolane) F=
€ "l ZABLIA AR, o] Y37 % cell ELISA(C-ELISA; Lee,
1992a, b)9k ELISAS HA¥AA 23 457 HAstd HAs¢oh
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1. 445 &

o 50 e FFA 12%12~3kgd & - F AY 6F)F AU dFU9
AF A FEE AAHAY 49 #A3 ARE AEGE ARG ATE
Foside, g7 wAW HEL 98 JFT 2y dETE Yo T
3 454 A}

7 JE 2 10°° TCIDs 971l LederleFE 27 0302 ImH W Zuig o
a2 4z FEsgeh ixde woly vt FH3A %2 medium 199(Sigma,
USA) ImE ¥ W2 HF A vH(Table 1.).

Table 1. Group of experimental animals

Vaccine group  No. of dogs Inoculation Route Dose(TCIDso/mé)

IN 4 Intranasal 10°"
SC 4 Subcutaneous 10°®
CON 4 Intranasal Vehicle®

* Vehicle medwumi99
- Each group consists of two male and two female puppies



2. 9

(F)=HA o okFo A AFF CDV U A (LederleF) e AM&3%l o},

He HEL uvlo]# Ao 97lE eagle’s minimum essential medium(Gibco,
USA)o] 5% calf serum(Gibco, USA), 1% non-essential amino acid(Gibco,
USA), 1% antibiotic-antimycotic(Gibco, USA)& #H7Hg #iAl9] Vero celld &
Z W%s > HEFdo] AAFHHWhetstone 5, 1981, Metzler 5, 1984; De
Vries &, 1988). W41& Table 2.8 o] 10°° TCIDx& 7AW & sz 3
T

3. Challenge

Challenge ulo]l#l2t: CDE Aad #%9 WPozfy Feg okg] ulold
2F AHEElTh

ofe] wlolziz FAE A% FAACZYH FEd HAS 1% antibiotic-anti
mycotic(Gibco, USA)e] #7}¥ phosphate buffered saline(PBS, pH 7.2)2. 2
ARt 743 Aejols Fxuto] 0.1mey HESI 37CoAA 7H S
pock7} ¥AE Fuhg AT -70Co RBIAHF/IEAY 84 A4F
T3, 1995).

Challenge ®leo]l 2129 97l+ medium 199(Sigma, USA)e) 5% calf serum(Gi
bco, USA), 1% antibiotic-antimycotic(Gibco, USA)& A7Hgk wiAlo} Add 10
U Aefol AFolHNEE 22 wjEFs AXel HEFSNAG Aok (Krusest
Patterson, 1973; Z %, 1991). Challenge ¥hol&i2t 10°° TCIDxg ®|7 W2
HEsut

O R

4. CDV &4

E7l9] A43 ELISAE #151 CDV Lederles wi%e 250meE 42 sq



(265,000 % g, 3hrs, 4°C)(L8-70M, Beckman, USA) I A& 343 F PBS 10miel
H. & A7) 3 sucrose gradient ultra-centrifugation(SGUC) Ho.E AHA st &,
20% 2mé, 30% 2ml, 50% 1mee] ¥ =73ALE § sucrose(Sigma, USA)2 ¢ u}ol
HA Rfd 2mE $38a AN EH(265000%g, 3hrs, 4T)(L8-70M, Beckman,
USA)&te 2med 3¢ FFagvh 4 £89 FFEE 280nmolM F4 3
(Uvikon922, Kontron, Denmark) Stighte Holt 2YEL

of dAER 84 FAA F CD ¥4 ¥ gt YL A9

A 735l a1 microplate

5. Rabbit anti-CDV antibody

CDvol g FdHS BAs7] Hstd o 8F 82 New Zealand white
rabbit 4#A 25| SGUCEZ AAF Lederled vhelel2 &4 200ug& freund’s
complete adjuvantel A 3dle] 1m¢¥ 109 HF2o 2 43 93 HFQ HF
HE 10d Foll S 3 AYF F FHS E3Ah

Affinity chromatography geld &3 o] 2H|3td, & SGUCE A A%
Lederle wlelelx #U4L =83 24 3H(50mA, 10mins)(Ohtake works, Japan)
& 4CA coupling buffer(0.IM NaHCO; pH 83, containg 0.5M NaClel 164]
7t 489 Y, CNBr-activated Sepharose 4B(Pharmacia, Sweden) 1g& 1mM
HCIE. ##3 Egx A3 £ 548 FdFfde] Efgstn A0A 247
L5090 a¥kg F 47T 16A17F AR XA o]F 0.2M glycine(pH 8.0)& 1mf
7t&te] o &l 75 Bt Fol¥ affinity gel® 4@ columnol A&
F anti-CDV AAlo] A} &340

Rabbit anti-CDV &3 A& ¥3td (NH.:SO, £ %S 7189 FMA%
F 3AAWS 343t 20mM sodium phosphate buffer(PB, pH 7.2)o] FA&k4r}.
¥ ¥YAHE affinity gele] 24" columnol 7+¢ § 3M NaSCNoez &%
A B85 PBSA FHEgTE FA 4L AT 973193 (0.45m) C-ELISA] A}
3t



6. Nasal swab @ 33 A&

Nasal swabd E32 v} HE A AHsFAT of vle]# 22 challenge
# Fole 1597 vjd F#HE- 22 nasal swabg F &gt

Nasal swab® AlE 24 Y (medium 199(Sigma, USA)l 5% calf serum(Gibco
, USA)# 1% antibiotic-antimycotic(Gibco, USA)S H7HgE viA] 1md)el 3 =3}
A Th Nasal swabel #H7IE Al 9L 2 EES H& F 300y 2Est
i, 3L AANozRY 2md AYE & Fefsta] 70T WEnd Bast
AH(Table 2.).

Table 2. Design of experiment

weeks
0 1 2 3 4 5
Vaccination” ® ® ®
Challenge” ®
Sera L ® ® [ ]
Sampling
Nasal e o o 000000"
swabs

1) Vaccination® 1mé of 10°° TCIDg Lederle strain CDV was administered to each dog via nostnl
2) Challenge 1m¢ of 10°° TCIDs wild strain CDV which was 1solated m Cheju was administered
to each dog via nostril

3) Nasal swabs were collected for first six days of the fifth week after the first vaccination



7. FA7F 24L& $ % ELISA

SGUCE AA¥ CDVIY-L 50mM carbonate buffer® ¥ 43} 96well micr
oplate(flat bottom, high binding, EIA/RIA plate, Costar, USA)ol 100 &
1 4TCoA 16417 AXAIZ F PBS(pH 7.2)2 33 MF3tgch &9 HH
& EH357] 3t 0.2% bovine serum albumin(BSA, Sigma, USA)e] £3j%
PBSE 2004 V5382 4TqdA 243 ¢ AAT ¥ PBSE 33 AH3q
ELISA& plateg FVIdAT A7 SAHE #18te 39 2+ 1004, nasal
swab® 49t 2914 0.2% BSA® 0.05% Tween 20(Showa, Japan)e] &3]&
PBS(BSA PBS-T)ell 3|Aste] 10044 74étx Aol 243F ¥HEAIATE o] ¥
goat anti-canine IgA-HRP A3 (Bethyl, USA) &£ goat anti-canine
IgG-HRP A& A (Bethyl, USA)E 1004 7Hehs A&ojAM 1417 Fb vkg-A]
ok Aure-2 (0.1% ABTS(2,2'-azino-bis(3-ethylbenz-thiazoline-6-sulfonic
acid))(Sigma, USA)E 0.1M citrate-phosphate buffer(pH 4.0)e Zo]3Z 0.02%
H:0.(Showa, Japan)& #7138 ZMAE ZF wellol 10004 718t A244 14
ok dAAR F ELISA reader(SLT, Columbus, Austria)® 405nm(t) % 5
. 4A%nm)A A FR=E ARG

8. wtolH 2~ A& & 91¢¥ C-ELISA

96well microplate(flat bottom, Costar, USA)dl ®j<f8l Vero celld]l nasal
swabg medium 1992 294 A BMste] 100ms FFaHch vholeix HE
4841 7koll PBSE 33 Ald % 25% glutaraldehyde(pH 7.2, Sigma, USA)E 100
¥ 7rste] 4ToA 24X A& At &9 platese] nP AL ¥z PBSE
M2g £ 1% triton X-100(Sigma, USA)S 2+ well 100u% B3 1 420
0% AR geh PBSE 43 M A ¥ ¥ 1% BSA(Sigma, USA)E #H7+8 PBS
€ 100m% #F8t 3083 Ao AR s Fystect

ol A7t 4 E AEE A48y 98kal, BSA PBS-Td| rabbit anti-CDV



AL 1004 At 2z wellell 100ux¥ 3331 264 1A Fe wkEA]
7l ¥ PBSZ 43 AAsAth. &4 FEAH S BSA PBS-To 43t Z+ well
2 1008 7bsta A2AM 1A B WAl F PBSE 43 AFH S 2
AL DAB(3 3 -diaminobenzidine tetrahydrochlonde)(Sigma, USA) 6mg< 0.06M
Tris-HCI(pH 7.2) 10méel *=°]31 0.03% H:0xShowa, Japan)g& #7113t SMAE
Zt wellell 100p0% 53 A . violel s 2T o] vtolda FAFRHA AF &
Aol whgo] e FaFFeR eS AN AnF e BEstArt



1. CDV 9444

CDV Lederle® ®j%elg SGUCH L2 7 2m¥ 3G & 3 280nme] F
#5 9} sucrose FEE Fig. Lol Vet edlFo] FoiE Hole A 1 B
F(0.D. at 280nm: 1.0026, sucrose ¥ %= 488%), #| 49 ¥H(O.D at 280nm.
0.3941, sucrose 5% 18%)% 33t FAHA ol & ZAsHTh

0.D. at 280nm

Sucrose concentration{%)

Fraction no.

Fig. 1. Purification of CDV antigen from the CDV culture medium by SGUC.

- Fraction volume 2mé each

_10.._



2. Rabbit anti-CDV A A

E71 AQAA A2 FHHS CDV F¥e] 1AF agarose geldl 713ty
affinity chromatography & dA3lg k. CDVE SolslA wigdts AdE=2Ed
82 3N NaSCNe2 &EAAH ddide dduidrh(Fig. 2). 3, 15me2] ¥
4< 20mM PBAl 28} A4t 7t F 20mM PBR columng %E3] 4343
i 3M NaSCN2.Z rabbit anti-CDV #A& £& A7t §489 #5& 29
05me = AAskAd .

0.5

o
%)
T

0.D. at 280 nm
(o]
™

o
-
T

0 20 40 60 80
Elution volune (ml)

Fig. 2. Affinity purification of anti-CDV specific antibodies. Immunized rabbit
serum was applied on the gel coupled with CDV antigen. Anti~-CDV specific
antibodies were eluted by 3M NaSCN. Each fraction was diluted xX10 by PB

and measured in optical density at 280nm.
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3. CDV 245 9% ELISA

1) 53¢ 34 84 =2
gl o] peak® HolE A 19 R Al 48 EIE et A9 FHHA
xc2 AAHAY. BN AT CDV FA4 AL 1009 438t AHREA
t}. Fig. 3.0k el A 19 28 1,0000 9 100008 34 w5 Apelel A 3
A E e} WmeFo v FRAAAY veEgenz FAPP HA FAHuls
= ukg-ol Hugre Jehdls 100002 AAstgd dH A 49 £82 1A
AMNEEEZ g0 Au#AE Ho)x ggtoer=z ELISAY ddogwx A

317 e Aoz wasAh

a5 ( —&— Fraction nal

—&— Fraction no4

C D at 405 & 492 nm
- & o B o

o
o

<

100 1000 10000 100000 1000000
Dilution of fractions by SGUC

—_
o

Fig. 3. Optimum dilution of CDV antigens in the ELISA for the detection of

antibodies against CDV.
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(20 NE3dqq =4

H 5ol FQl }A4eS AAFY] Hsld PBS-TE 7|2 fAMdog HdAYH F
A7tEd w2 ELISAZ#E wwsgth. AR CD 979 8% 338
deojz AAsAch BSA 02%E HA7te A, Adol FxT FA 4F 9 0.1%7+
A7l A9 2 BSA 02%% Adol FxT frAl A& 02%7F 25 H7H4
AL vastge, FuT F4 AEA4L 1297 A= FuxdE AT 7A
& F AAEHFEO0rpm, 10mins) 45 AL AHE3AY. Ao Figure 4.9
Zro] Aldje} A= fAY 1%9 BSA 0.2%7F A7lE PBS-TE A& 343

< W HEeHA FAPwEol M W@tk 2y BSA 02%7F H7HE
PBS-TE AMg8 A#e & zteol7} gty @ddo], 5o HdydAE BSA
02%7F H7tE PBS-TE Algslddow ALg3tgch

3r BA

o]
[4)]

48]

—_
T

0.D. at 405 & 492 nm
n

(=]
4]

Senum1 Serun2 Serum3

CDV positive serun

Fig. 4. Comparison of serum dilution buffers for the elimination of nonspecific
positive reaction in the ELISA for the detection of antibodies against CDV.

- A PBS-T, B PBS-T containing BSA 02%, C' PBS-T contasung the supernatant of
homogemzed chicken coryoallantonmic membrane 1%, D PBS-T contaning BSA 02% and the

supernatant of homogenized chicken coryoallantonic membrane 1%

_13_



4. A §

olf

A4

(1) Nasal swabol 9] IgA &7}
A HEZAME BE g5 F7bd) wak gAY AEHA FEeo B
A9t 9 YFZAME IgA FANE FHe] Aol FIHA FUT W
ZFo e A AE7ILE B3 da ade e 2 A% (Fig. 5.

IN
030 f
020 |
0.10 }
O(x) 1 L s, L A 'l )
sC
€ o030}
V)
o
T 020F [ l
© % T
a o0 f T 1 T
o
0.00 | L L HLF O [T A d
CON
030 | .
0.20 'I' r
010 } t -1
O.w i 'l L 'l L — |
-1 0 1 2 3 4 5 6

Days after vaccination (weeks)

Fig. 5. Development of IgA type antibody against CDV in nasal swabs of
dogs immunized with live attenuated CDV. Nasal swabs were collected from

the nostril at the time of Immunization and challenge.
- IN. dog’s group ymmunized intranasally
- SC dog's group immunized subcutaneously

- CON dog's group of vehicle control

,..14__



(2) Nasal swaboll Al ] IgG &7}

AW FETANAY IgG #A7E 32 HFE AAAA FAAL 2 F ok
dte]z} 2 challenge Aol Z4# & Yetlidon Avtdow F7ie AgE
Jeb it da AETZAAE IgG FAZMY TR T4 ¥k Ao o
ZT9 % nasal swaboll A9 IgA A 749} vfA7FAR p4dE AFE HY
t}(Fig. 6.).

06
04}

o2r

06 f

04 F

02 |

0.D. at 405nm

—o-H
- |—n-|1

O O i L i '
CON

O 0 A L 'l A } i ]

-1 0 1 2 3 4 5 6
Day after vaccination (weeks)

Fig. 6. Development of IgG type antibody against CDV in nasal swabs of
dogs immunized with live attenuated CDV. Nasal swabs were collected from

the nostril at the time of immunization and challenge.

- IN dog's group immumzed intranasally
- 8C’ dog's group immunized subcutaneously

- CON. dog’s group of vehicle control
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(3) @4 FoA 1gA A7t
3 FANY [gA FA Aol vl JFTAAM 33 HE F FRE
Z7te 4o g AgToAe 23 AF F FAHMT FssdAoy F4H
22 HF olFele 23y FAHRAY dzadME due FHe BF0)
FeletA 2 keh(Fig. 7).
20 i IN
15 F
10 F
05

0.0
20r SC

15 F J
1o} ]
05 { L

00 p— N T 1 L .y L el

20r CON

e &

0.D. at 405nm

05 F [ 1

O 0 .l 1 N 1
-1 0 1 2 3 4 5 6
Days after vaccination (weeks)

Fig. 7. Development of IgA type antibody against CDV in sera of dogs
immunized with live attenuated CDV. Nasal swabs were collected from the

nostril at the time of Immunization and challenge.

- IN: dog’s group wmmumzed intranasally,
- 8C. dog’s group immunized subcutaneously.

- CON dog's group of vehicle control
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4) 83 FANNY IgG FA7}
A FoAMY 1IgG FA7e YW dE2TH A HETAA BF S8
AEE B9t dExRTAAM IgG A7 7o Witz AUk (Fig. 8.).

10 | ’/M/{

05 F

15

w
O

10

&

I'—'|U—|

0.D. at 405nm

157 CON

10

—p—
>+
—H—
ot

0.0 'l 1 L A 'l 1 ]
-1 0 1 2 3 4 5 6
Days after vaccination (weeks)

Fig. 8. Development of IgG type antibody against CDV in sera of dogs
immunized with live attenuated CDV. Nasal swabs were collected from the

nostril at the time of immunization and challenge.

- IN. dog’'s group immunized ntranasally
- 5C dog’s group immumzed subcutaneously

- CON: dog’s group of vehucle control.
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6. 4 violE 2~ HAEE 93 C-ELISA

Vero cell& o|§3ted wtelais dE-S A3 C-ELISAS AA3Act wpojejx
7t AAEA G welld Al SojAel wainkgo] el ekgkth(Fig. 9). 1
2t ofel wiolz{ el WAL HiolHAE HFFH AFole vielzlzd TEE
A AE Al 449 Jayte] FALJTHFg 10). vlolH~ FeL HERH
W ¥-(intracytoplasm)oll 315 = o] #& & Y ri(Fig. 11.)

L
w

L
i s

A g

iR %i.-’” ? Q;j%?%??w‘ '
} ‘5'«65’«('5«?&’%%:‘}&3)“ 4 |
AR <§"§<«<§<" ¢ By

Ifig. 9 Photomicrograph of Vero cell monolayer which was not infected with

CDV is not showing CDV antigen-specific staining( X 100),
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Fig., 10. The CDV isolated in Cheju-infected Vero cells at postinoculation

hour 48 stained by C-ELISA. Infected cells are stained brown color(arrows)
(x100).

H " i
‘ gt g
N Ed e . P
oy [
« £ f L

Fig 11. The CDV vaccined-infected Vero cells at postinoculation hour 48

stained by C-ELISA. Staining is limited to the intracytoplasmic arealarrows)
(x250).
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7. Challenge vlol&] = 3¢ A {

A HF 55 Ao Avfolo] FAAA Red ope] welzgi2g 10*° TCIDx
4 AgAe Wi W2 2t challengedtd wrelelx7d TF7) AN F24) 8
REtE #A8v] ste] C-ELISAS AAs4. vholz} 2ol #4% challenge
ol 17 Bgol S40 Yedoernz AWE Byt oluz gmzdAs vold
22 Z2o] o]FojRR AW Ao AGHC

_20._



N.3® &

WAg HEHISNE ETSIL ol FENA CD7F L& AL o9
vlolz g g Wo], WY fFe HEE EA oA 2o & i
&3 Ast gl o¢ 94U sHeAdel Ak

E AT vFd W HEFS 539 B4 589 MM 7S #Astaa o
3t HAE Ahe v 2 HTF F nasal swabdt % T A 4L
FAFS T, o] % of9] ulo]HAE M7 WE challengedt EF7] oA 9
vrolzl2 FAQAAAL] FFE #HGC olg Hstd FAV RS AF
ELISA¢} wtoleis H& S H¥ C-ELISA =& dAsin

Bl HZE 29 nasal swabol & IgA type 50] #Ale] @Ajo] sl
dhdel] wd JEFA dzTedAMe FAzte Fuh7r gEEA gekrh o E
Aite oozl AYPAHY FgURF ] vpoli2e IAYPARA TF7] A
Aol Wwolg fa EAAY WHel E & Ut FAM B FHolth of&
Takada 5(1994), Takada®t Kida(1996), Lim §(1998)¢] ZATeM e o] HlZ
W AEL 2&7 Fol violajxo e IgA typed] 5] g7l AP
M ZAEYE FEE F ASE AR

8 F IgA type FAH7tE v AW JEZAAMT FAENeH Wit HELS
Z79 Aol T35t vl ol Takada®t Kida(1996)2] @zts}t o) w4
grof A Qg CDVel tig Wednkg e vy By ol A F IgA type
FA7 Y dF 890 Ha U E BAFH vk

83 F IgG type FA7tE B HETH st HEF2AA BF A5
t}. o]}t A3h= Hathaway %5(1995), Welter 5(1999)9] AMg Edulelg & o
HE AT 9l Ao A uFBd AFe] HAHY AAH 9y Frav:s 2
e} 22 Wolny, CD WA HZY FFol FTAHUY Bt ojyE HAH
Ay HGE FAo dodn AeS &+ Uk

adel g HgdAg F2UFE JUAAZRY 78 Woldts AT
24 3F 3&7] A weuge] Fag FAL8A40|9(Ban ¥, 1997, Wang
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5 1997; Zierhut, 1998), &3] Secretory IgA(sigA)x vleolel 29 AYR A
vlolal A9 RAAL daHog Agdch(Wilkie, 1982, Takada?t Kida, 1996;
Kiyono 5, 1996). &7 #94 A4l oM 3o F4EHL 5§73
e £4 AYoRE FEL BIsa AAUGS FAsted FLE A%
s, HA T HFol A% AAAQL Ay HArg afHd e T RolH
314 th(Takada %5, 19%4; Kiyono %, 1996).

n 7y AT P FAAGe F4AHY HAT ANHFT AdE F4HEY
YA A gevs d4rt vk WA dstd chddA B3l tH(Takada
%5, 1994; Takada$t Kida, 1996; Ban %, 1997, Lim &, 1998, Welter &, 1999)
A7 A7, CD #Wale wAY HEL 537 FHdM] TAWUEE fE
il FAo ANH AAY AYE FRaAt T J1Ed A HE F
25 E¢ 93 g3 A Bo F oanrzt g ojdd B9 Fge A
CD ¥4l HF7A9 CD 29 & of7F € + d& ok o3& FA=
Al RolZdzel 74 Bade] d FHolu

CDV #go g wolase g3slr) $8te, oke] vo]e] challenge F 1
F9 7t nasal swabolA wtolg{27t BEAHEA ZAE A3, A¥Td dixd
A 53 weldxg F4o] HAHA FArh o WAL &I WU HF
Aoz ojds] RaAolsg gzt AEHUY oz Almgn. oA
Schultz(1982)2] B.i9} o] A7 CD #Hal HEAZIE A o] PFA A&
whet g&Aow AAstolop e AALET

3, Hathaway 5(1995)& 39 odWdF Al ofdolole] EAo] A 2
ool m% AE =Y fAstd wiAU HEL AAFe] BEdn F=As
Ak B A7 FAFEEJD 509F e AANAE ZAol YA Frrp thFst
A vdeue AALE e o 93 HFRo bzl Z2e) #il HFe] AR
ot £§ CDV 292 vlolel2d 3 557 Ae] &4 ma2s 23 &
9o FHF o dsHE FAUY FEE T IF7) AR dAHQY
E4E g 98E SR Y F2FYeE AYste HAAEN AT ¢

Wale] AEHAL A0E £ Ae Aol

1

l

=
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2 A3 3E 98 COVe thd sAste) A vpoljs AEHY $4
o] WyAoluZ o]& & ELISA ¥ C-ELISAQ @y & dAsAt
ELISAR L Ao dg] AHgHT ey SuleA e oo g Bl o
£ 271 =9 Nasal swab® 83 3 CDV @37 39E 9% ELISAE 4
ate, F248& FUdo2 CDV Lederle® €S AH83i%ich. CDV #WA2 Aeo}
Frotel A wholg|2g FAAN thE FoWg FAse VEANDGAIEE
AT FEGE FF, 19959). adE=g B4 Fo A CDVAl g ARG o}
vzt Aol Fuwe] dd AT dF A48 7beAe) JorniE oz dF
H o] Al FAwSS AMARZ] Hated QA M do) Aol Fuet FAYS
7Yste] ELISAS HAgte] Rpvh. F#HH o2 02% BSA7 H7He PBS-T9
0.2% BSA% 1% #A®ol = fA7F H7tg PBS-T 2 BEsHA ®I5olH
N FAANSo] BAaHAOY F A9 FRHE Aol AAHA ¥gkenz B
HE A= 02% BSA7ZF #7l€ PBS-TE AlsdMddoz ALfsle ELISAS
AAletdet,

of9] upold]2o] HE fajo] AutHon AAH =g Yol LA 3
A G2 ARl Vero cells o]-& & ok¢] CDV &Y Z$ o8 xba Ao
FHAAE AE MY &7 #Fe] ATEit: WAZS o A4¥4d A
AAA] HAAHo)x Rty G (Ka T, 1993). Immunoperoxidase H <l
C-ELISAi= ELISAE $6&% 9 (Higgins &, 1982 Lee, 1992a, b)o.2 w]$
Eoldelx Wgdol de Adye] € £ dotn Rudigd B3, Be A=
€ @7 HAlsted FE3ta s

E AT7NME Vero cell 5l ok Hlold A HA YAEE HEFD F
affinity chromatography® A 2| rabbit anti-CDV 33 & AL&3te] ule]] 2o
ZFEE MEodl EBolHoz wkEAlA ATt Vero cell monolayer B4 %
glolgf 2 A8 E HFIY Hoe AXY ) FHd 9% JAatel v So)H
2l FAuEgo] #AEAUL Y, Vero cellS Al % monolayer’t 75% AE H®A
He A vpolzla A RE HESAL, 48AZ Fol 3 2R G4 HFPE b
CDV7F E¥ Ao AXA W 4334 g4 BFHUL FH ZAHA
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%o ATSTHE WP FolE BT 0@ W o8¢ C-ELISAY H§
£ ore] CDV 7Y Jeg AP voldx P& 489 Yol W = UL A
ot}
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v.d @&

%3t CD Hl& v7hliel sata JF AP nasal swab B Y F
9] IgA ¥ IgG type #A7} W3 & ELISAY o2 "lusyr) 94 HF 55 A
oA AFeA g ofg wlolzl2~E W7 W& challengedtgdth. Challenge v}
olgl2x FA 9 #91& 93l nasal swab& C-ELISAZ &3t}

H W HE T2 nasal swab¥} 83 ZdAE IgA 2 1gG 7171 Ao
73], IgA type A7F dsel FRES BASA HZW CDV WA Fo7 =
299 W ANHA AYY BHE FAl FAADE st B HFL
Mz 4 F IgGo v #FHA.

FAEEE AEY @5 Adde o 508%HY A9 E BAo YAt AF
gto] &lso] Hets B CD ¥4 HF A 23 99 A7le Har @ay
Aeg AZHY, v FES A 80E o]y REANE Mo 75
Rez ALRFHUT
2 Aol AAg g4 3osholglA HEE 9% ELISA, C-ELISA¥ S CD
Ads A% 78S Hgd3 giez A8d £ Jg Aol

o
.
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Induction of Local Immunity by Intranasal Vaccination with

Live Attenuated Canine Distemper Virus in Dogs.
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Absiract

In order to induce local immunity on the respiratory mucosa against canine
distemper virus(CDV), live attenuated CDV(Lederle strain) was administered
into nasal cavities of 12 dogs of 50 days old. Dogs were challenged
intranasally with the CDV isolated in Cheju on the fifth weeks from the date
of first vaccination. For the detection of antibody titer in nasal swabs and
sera, ELISA was performed with the antigen purified b, SGUC along with
goat anti-canine IgA-HRP or goat anti-canine lgG-HRP conjugator. For the
detection of challenge virus replication on the respiratory mucosa, cell ELISA
(C-ELISA) was performed by using rabbit anti-CDV antibody and goat anti
rabbit IgG-HRP conjugator after inoculation of nasal swabs into the Vero cell
monolayer. Raising of IgA and lgG type antibodies against CDV was
observed in nasal swabs and sera of dogs vaccinated intranasally. Vaccination
by intranasal route with live attenuated CDV could induce not only local

Immunity but also systemic immune responses. Therefore intranasal
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immunization by live attenuated CD vaccine could be suggested as effective
local 1mmunity method if proper dosage and type of application are
supplemented. Furthermore, ELISA and C-ELISA developed in this study
could be applied as a useful diagnostic tools to detect antibody titer and

virus

Key words Canine distemper virus, Intranasal vaccination, Local immunity,

ELISA, cell ELISA
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