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Abstract : An attempt was made to isolate a causative viral agents from the fecal specimens of the diseased dogs
with the gastroenteritis symptoms. Two coronavirus-like agents were isolated by serial dilution end point method
and plaque assay. The isolates were characterized in terms of cytopathology, antigenicity, replication, physicochemi-
cal and morphological properties.

The results obtained through the experiment were as follows;

1. Among 7 fecal specimens collected from the dogs with enteric discase, 2(28.6% )coronavirus-like agents show-
ing typical cytopathic effects of canine coronavirus were isolated, and designated as CCV D1 and CCV D2, respec-
tively.

2. By the cross-neutralization test and indirect immunofluoresence antibody test, the isolates were antigenically
indentified as the standard CCV. The viruses were replicated only in the cytoplasm of A-72 cells.

3. The isolates showed no haemagglutinating activity against the erythrocytes from 11 kinds of animals.

4. The electron microscopic observation for the isolates showed spherical and pleomorphic features, covered with
club-shaped projections on the surface. The size of particles was ranged from 70 to 150nm.

5. In one-step growth curve for the isolates in A-72 cells, maximum titers of intracellular virus was 10*® 1'CID,,/
0.1ml at 46 hrs postinoculation(pi) of CCV D1 and 10** TCID,,/0.1ml at 34 hrs pi of CCV D2. The maximum
titers of extracellular virus was 10°° TCID,,/0.1ml at 58 hrs pi of CCV D1 and 10** TCID,,/0.1ml at 46 hrs pi of
CCV D2.

6. In physicochemical property test, the isolates were very sentsitive to choroform and were found to be RNA
virus. The viruses was stable at pH 3.0 for 1 hr and at 22°C for 5 hrs. However, infectivity titers reduced remark-
ably by treatment with 56 for 10min.
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Coronavirusesy= 7H, =&, 4, 319ko|e} 7+F Soll4
A3 IF7| A dogle T8 YAUANE 555
o|A-g FHAP*# o] F canine coronavirus(CCV)E=
e AA AQe dogle YA 1974 Binn
et al'ol] oj3h SYollA] AAZel o]3hx FHollA] Hx=
By BaEgict. CCVy Coronaviridae2] UuHEQl &
Ag Az 9o HelH o2 envelopeE 7 oY
el 4olAuk dutH oz FHel 77k, 2= 60-
220nmCEF 100nm)Z ooksie] Ewdo)] 20nmAx9)
38 E 7] (club-shaped projecdon)7} 9lat, 359 P2t
w2 .93} single-stranded RNA viruso]u}!32533640,
CCVE] Aol it A7 ofd] SaEel 3 Easl
B} glovy¥ Ha|f ae} chik Xjol7} glont Uut
2 o & ether, chloroform, £=5A] g 31-2(56T )Xol
A zHpAde] vk Z1Evk pH 3.0 9 A-&(20-22T)A
2, trypsind} 5-bromo-2'deoxyuridine(BUDR )4 2]ol] i
3l JoFg Wz gheeh

CCVE §37%, v]F!, o ~Ed Yo} G AlAl o
izl wA=lo] Aol Z&E F vk vk CCVE
s)lajjokAlgoll thal Helfer-Baker et a2 ofj bAoA
14.8-25%, 18] 3 Miller et al”’& 26-30%2] B¥ &8
Baslglsn, A8 ATl 87% Fele A%
Sleh siglet.

Covell g® S 72 24 A€, 4834, 9
P9 Fo] 2710 B2 ool AHLY FEA U
ot 4 U, A 109014 A4 + U, 235
Foll A7 AL S ek o) A PHlyew
gaolal Hofjo] 4ol glon HE et CCVRAIF
S AAEC ZPHA 6% A% F4-8 UeRlY 72
H A1 A% &) MF Ao 2%t a9} Mg
Zo|g}! U CCVe| 7|8 s gL A
8 2Ee8lX, 37, ££3 canine parvovirus, canine
rotavirus, AT, 71A8% 59 23zl w2} ofFat
Hej2 Yebdo ' 93 o|shH o2 RE] wlolg
By E A%3F v} CCVE canine parvovirus(CPV)$}
TEAA AES) ok Basigles*t!, Appel et
al’s#} Evermann et al'"'*& CCVe} CPVE HS HIEE
Z8ztdsn] 84AA 555 fidce 2ad
u} 9le}.

CCVs}t CPV7} Eg7d=%e o) CCVvE A 7

Avtidy 53] £ FRAIAE Fdsle] A=
£ A% 22A A2 S 7)ol g
FTEAYAIZE B357)908 § 5 QR AE50)
FAAA F4sted AL o2 AetA et ol F4]
Aol FAZ AEo)] AFAe] & CPV7L 7Hdsie
FRATANESY 78} deto] FA3] PP F
Z9 Aoz wbaddda g wp glopt!

59 coronaviruses2] SFEo0]43 g4 oll
o] AHEo] A3t v, e =R coronavirus{l
transrnissible gastroenteritis virus(TGEV)el] 7bod%l =
et A COVoll Zpdle] glofa Hxgh w9l
o}, 3} Pedersen et al®®, Woods et al*#} Barlough
et al*2 TGEV&8 A2 CCV4} feline infectious peri-
tonitis virus(FIPV)E  Z84)7]3, FIPVaFgy e
CCvel TGEVE F3AZ|AR, CCVEEHL
TEGVE 3|7 FIPVE F3AI71A] Kjicta B
sk9lel. 22Jy} Hozinek et al'-2 74 g3hntg,
immunoblotting 3] ELISAY-S o] 83 wxpk-3-Al¢
o|Alx= CCV, TGEV ¥ FIPVZel] zxutk-go] giich
3 &% v} 9lew 3l Horsburgh et al'* genom-
ic RNARAoll4] CCVE TGEVS) FIPVo) skd- o 2
A BAP} Qlekar B agic)

33 Fulker et al'*e CCVHEZEE odkstr] $fsh
A=A ARG Agsied om ', HToll Ten-
naut et alo] F8& CCVIIZe] 7| &l ek o
TE AZ12 3lod CCVE) WA |77} gl 3
= 5 e Aol

FujollAE 1993 o] E¥o] Hxg g, 747 W
FAA N AHF 24152 MNE gz CCvell
st 3hekA) BEA S Z2AS vl 48.9%7) g0k
Ads Basict. et sl AAS o3k
o2 Byl CCV7E £2) FA4E v gl7] wiFol £ A+
ol A AAE ol3hEl 29 R o2 RE] CCVY
22l Axd, Held CCVe Ay, g4
4, FA4, B2 A4 9 Yulg A o
Ho] A& 38 glct.

Az 3 U

267128 : Agoll A28 FTYU NUT 44
Z 0|3k 75l sl AL WL AN ¥
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5mle] Leibovitz's L-15 medium(L-15, Gibco lab,
USA)o| & 2277 Aol Yol AgAa 345 1)
Araatsich. o) AMLHNEE 2,000Xg o 2087+
AA & AEo2 disposable filter (FAAL]8FY, A
25B, 0.2um)& ofF}sie] odol7l JH g 20Tl AR
g F FAEA

MZHiY U Hlo[2{A F4 : ulola|A ] 9 F4]
E Y3of a19ko] AAMESQ Crandell feline kidney
(CRFK) cell#} canine tumordl]4 falj€l A-72 cell
(CRL-1542)& Z2A)3}ic}. A Eejorel e L-15 medi-
umel] $-efo} 8 (Gibeo lab, USAYS A4 E4 ol we}
2-10%51A) 7F8taL, penicillin(1001U/ml), streptomy-
cin sulfate(100pg/ml), kanamycin(12.5pg/ml) 9
fungizone(1.0pg/mly& H7}sted 4§81t

American type culture collection(ATCC)Z H& &
ofat-2. FZFulo)2)A canine coronavirus 1-71(CCV 1-
71, VR-809)¢}, Eejulo]2] A2l canine coronavirus D
1{CCV D1) ¥ canine coronavirus D2(CCV D2)<= A-
72 cellol] ZAehR, )0 RAE| PBATL(F)Z
] Bopte canine parvovirus(CPV)= CRFK cellol]
A ZA1%tsl e, infectious canine hepatitis virus
(ICHV)= A-72 cellol] ZA] A7},

A ME : A-72 cellollA] 2413k 10°° TCID,,/0.
1mi¢) CCV 1-71, CCV D1, CCV D29} CREK cello]
A FAsle] ARG e 1:1, 024 A7}
(HAYE 7}R CPV-Z Freund's complete adjuvant
(Gibco lab. USA)9} 5% Este] E7]9] hupetell A
3% }& 2% Fo]] Freund's incomplete adjuvant
(Gibeo lab, USA)9} 53 E3H3 U3 il 33loll
AFslgem 25 Fol Freund's complete adjuvant
(Gibco lab, USA)9} 53 T34 3143 E7)9) et
ol AAES T F F 150l esie] ol HAHS
A8t

Byl 82 Fe CCVER| : dAFAY S &&
o] chest o] st AAE BHAR(.
OmlE A-72 cell®] monolayor7} GFAIE culture flask
(Costar, 75cm”)ol] HEsle] 3-447F vt ¥ cyto-
pathic effects(CPE)E 29 AEE 33 T4 §3ligt o}
< 2,000Xgoll 2087+ YAsl] AL 45HE 107
kA 343 e A-72 cello] wioksl 24-well tissue
culture plate(Costar co, USA)ell HEsle] 5% CO,Hl
k7)ol 547 vieksigdch. olaf] CPEE UehAE 3
2 3] 4ulgol Tt welle] FEHE AHst] Zeka
NS AAsech. Zekz A= Mochizuki et al®
5] Tuchiya et al*'Q] Wloll F3lgc}. & A-72 celld]

monolayer7} 3AEl 60mm petridishel] ulojz] A
2008 HEF33 37CTolA 147 FA59c). 1%
1 FEFNE AASIL L-15 mediumol] 2% $-efjo}
3], A4 9l 1%2] purified agar(Sigma co, USA)YE-
7kste] BbE #iAE RI 29 o 5% COpMYg7)el
Al 72-96A17F Widg ¥ HAE plaqued Av| ez
Apdsla A HER AH] A-72 cello] wig=]
culture flaskol] F3}o ol FA A1}

ILXIESSIAIE : Barlough et al'?} Mochizuki et al®2]
uh 8- 2 83}o] 38ol|A] 7]€3t rabbit and-CCV 1-71,
CCV D1 9 CCV D2 ¥ 18]l rabbit ant-CPV ¥
g 56T 308 F<1 WIESHG F 47 S
96-well tissue culture palte(Costar co, USAil4] L-15
medium o 2. 23 344 kg 200 TCID,/0.1ml%7}
9] CCV 1-715, CCV DI1¢} CCV D2& 774
(S0u) o2 E3jtstod 37Tl 1X)7F FQF vhg-A171 ¥
100p12] A-72 cell(1X10*° cell/mhE Y3 59 Z<b
CPEE #3431 CPEFAE A Ak HF 34julae]
AGE F3eRA7ER sl

2B ARE2 : Kojima et al”3} Keenan et al’'2]
g S-8eiqich ob&elwl, 24-well tissue culture
plate(Costar co, USA)el] cover glassg @3 1X10°/ml
%59] A-72 cell9} CRFK cellg @51 vfjoksiod ghea
7} HAE F 100 TCID,/0.1mle7}] CCV 1-71,
CCV D1 9 CCV D2& 7hska 37TolA 1417+ F2ks
qirh. 71 B IR HEAE AABT L15 medium
(2% SeleFdA S P2 ¥ oF 50%%52] CPEZ} &
2k uf] cover glassE AW¥slod phosphate buffered
saline(PBS, pH 7.0)8 AlIA3F ¥ methanol(50)3} ace-
tone(50)&3tH o 2 5-1087 A% ok 40, 160 9
64082 3] 4% rabbit anti-CCV 1-718€g o2 37T
2] 3087 uk2-A71 ¥ PBSE AlMsich. 22 gz
goat anti-rabbit IgG FITC-conjugate(Cappel Co, USA)
£ 3087 ¥H2-A)7] ¥ PBSE A¥ska §g¥uige
2 A7s1dxt.

YT SEAIY : Carmichael etal’#} Macartney et al™*2]
HHHE S-83lo] kSt 7o) SR}, u-bottomed
96-well microplate (Costar co, USA}S o] &3} 10°°
TCID,,/0.1mle] CCV 1-71, CCV D1, CCV D2 4 =)
28 Fol| sl 1:1,024 HAZ}E 7b4 CPVE 5004
w31 Serensen buffer(pH6.9)2 23 A 343t ¥ 0.
7% AYAEFHE 5% 7IslaL 4TollA 2407 uks
A7) F Y5452 s

Electron microscopy : Schnagel et al*9] w}lol) Fa}
it A-72 celloll A5 vlolg)AE 33 freeze-thaw-
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ingdt ohS 5,000X 2 308 T WAl cell
debrisg AAT F g 110,000Xg2 608 F<t
ZY4lste] 2dofF pelletE 1mi2] PBSoll galA17] o}-&
1% phosphotungstic acid2. negative stainingd}od elec-
tron microscope(Hitachi 600, Japan)E- o]-&3jo] 2haka}
2 ARAEE AT

Hio|{A Z4|4 ZA} : Kojima et al® & Burleson et
al'e] W8 S-8slod intracellular virus Y extracellular
virus S4M3E =ART & culture flask(25cm’)ol} &
Zuljoks) A-72 cellol]l CCV 1-71, CCV D1 9 CCV D
25F 0.01 moi (multplication of infectivity)s|#] Qi
374 1A17F Bt 23 ¥ PRSE 3 "Yohlsl L-15
medium(2% F-eloFdA & 10mi¥ 7kt st
ok A & 4, 8, 12, 18, 24, 34, 46, 58 3 70A)7}e)|
AN AFEHel] EAlsh vlolBl A Hr1E FA63
t}. vpolg]& Frhs TCID,2 71€8k3iet®.

Fooey HagAl

1) Nucleic acid type : Hsiung"*a} Martin®*2] w}=ol]
#8194t} & 5-bromo-2’ -deoxyuridine (BUDR)E L-
15 mediumeol] 10*ug/ml ¥]A] 7}3F ¥ o] viA|E A-72
cell& ®feFsls CCV 1-71, CCV D1, CCV D2 1§
ICHVE HE3ta 597 $AAR 5 vlolgx 9715
FAs At

2) Heat sensitivity : Evermann et al*#} Kai et al*°9]
dhyoll F3lgirt. & 1.0mlg] CCV 1-71, CCV D1 9
CCV D2€& 22T, 37C ¥ 56CE 2AH 32520
A 22} 5A1ZE, 3X1Z 9 1084 M3 F A-72 celloll
A wlojgl & ArHE ZAg st

3) Chioroform sensitivity : Binn et al’ 3] Martin et al**9)
W o] 83t & 1mle) virus sample & W& Al§
of] 50u2] chloroformg M7}ste] 4TColA 1087+ &
EETH 1,000X g0l 2087 GAlsto] - AFas
A7 cellel] HEate] Holels 7k Segict

4) Acid sensitivity : Binn et al’Z} Martin et al**9] ]
€ 284819}, L-15 mediumol] 0.2M sodium citrate-ci-
tric acid buffer(citric acid 4.2 8 /100ml, sodium citrate
598 /100ml)E 7}ty pH 3.088& wHEs 72+ 84
20mlel] 200p1] virus sample-g 78} 22°Coll4 605
7} 4h&-A1Z) ¥, 0.5M phosphate buffer(Na,HPO, 18/
100ml, KH,PO, 6.88 /100ml)}E 7}ste] uf|e] pHE
722 oA 2R oS A-72 cellol] HFE3} vlo]z) A
A7+ FA5 %t

Hio|2 A £2] : Aol x| FEH U U
& AAZ 0|8 759) Bulshz Sl o) Covel
& A= v, 74 F 2A4L A-72 celld]y CCVY
AYHQA CPEE dEhlon(Fig 1), YA 573
CPEZAelict. =3t AIE wijokel 5 1732 A 24
Toll izl "75Aee] A= FI1HQ 4
& 1A 9tr}(Table 1). CPE: 7HHAl8 HE ¥ 2-
3Y0l YElgdon Fe4HOZE rounding-up,
branching, arboreal syncytial formation 3 A|¥¥e}o]
WA QUL CPE £3A17HE A-72 cellol4] A2
7t 100 o]3td ulf 30-40417F, 10t o] 4 o) 20-
30/teg Al 357} Fobd4-E CPEYA | 48
& A 7ol gobzith. Belds £F CCV 1-71 94
3oz FHAZE w CPEx £9slA g3t} Bal
v CCV D13} CCV D2& 99s)9ct.

NXIEELUISAIY  Z28]F CCV D1 9 CCV D2F
2] 491 Ade gATA o g FHslr) 98 Erle]
EHHAIH M=E3 rabbit anti-CCV 1-71, CCV DI,
CCV D2 g CPV ¥4el tial CCV 1-71, CCV DI,
CCV 28] 2531538 A1get vl Table 29} 7+
A3}HE 3le}. Rabbit ant-CCV 1-71 ¥4l 4 CCV
1-712 128 x8]32 CCV D1 9 CCV D2£& Z3] 33}
717} 640]%) 213 | rabbit anti-CCV D1 &4 CCV
D13} CCV 1-71& 512, CCV D2 329] Z3kakaizh
E UE}lon, rabbit anti-CCV D2 X4 CCV
D2+ 128, CCV 1-71, CCV D1& 23] 648 el
2.0, rabbit anti-CPV ¥Aell ciallAlx A3 CCV
7L S0l EF CPVER: 2,0489] ¥1-5-3]<f
A7HE Viehlisich

Table 1. Cytopathology of the cultured cells inoculat-
ed with the fecal specimens and haemaggluti-
nation test

Cytopathic Haemagglu

effects  -tination™ ™
Bloody diarrhea - +
Diarrhea

Specimen

No Symptoms

Diarrhea +
Diarrhea

Mild diarrhea

Diarrhea

NN UL AN

Diarrhea, Vomiting +

*

Major changes in A-72 cells : rounding-up, branch-
ing and arboreal syncytia.

** The culture fluids were tested with porcine
erythrocyte.
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Table 2. Cross serum neutralization test of CCV iso-
lates, and the reference viruses

Antisera Antigens

CCv 171 CCv Dl CcvD2 CPV
CCV 1-71 128 64 64 N
CCV DI 512 512 32 N
CCv D2 64 64 128 N
Crv N N N NT

N : negative(<2)
NT : not tested

Table 3. Indirect immunofluorescence test with CCV
1-71, CCV D1, CCV D2 and CPV against
CCV 1-71 rabbit andserum

Viruses infected in the cultured cells

Antiserum 7 GV Dl CCVDZ OV
40 + + +
ooV 171 160 . + .
640 +

+ : positive fluorescence, - : negative fluorescence

Table 4. Haemagglutinating activity of CCV isolates
and reference CCV 1-71 and CPV to vari-
ous mammalian erythrocytes™

Species CCv Dl CCv D2 CCV]-71 CPV

Porcine - - - 1,024
Human - - - -
Horse - - - 32
Sheep - - - 8
Goat - - -

Canine - - - -

Mouse - - - -
Guinea pig - - - -
Chicken - - - -
Rabbit - - - -
Rat - - -

» Haemagglutinating activity was determined at 4T
for 2hrs.
CCV = canine coronavirus
CPV = canine parvovirus

ZIM S B AlY : 3] 48} rabbit ant-CCV 1-71 &}
A2 o] &3] A-72 cellel] Zd® CCV 1-71, CCV
D1, CCV D2 9 CPVel| tiall - g3 A4
S AA# v}, CCV 1-718 640ui] 3¥A, CCV D
13 CCV D2¥& 77} 160viie] 847} Ak B

i, 283 CPVolAE SAoIRH. A dlolid Fo)
s3-2 AFEANeE Babs| Lok (Fig 2).

HUASTES AlY : Belnloll2e] 4F SEXHYT
ol tigt Y- A5-g welsty] Al A, A=k, W
ok, A4, A, vpe2, 71U, o, Bl 3 e HYy
o} A% A% bl Table 40ll JeRd ve} 7
o] CPVE s, o, wioke] H¥TollA 72} 1,024, 32
q 89] ¥FLALE Hg e, CCV 171, CCV DI,
CCV D2& A oflellA] E7-33%°) AAEA 9t

Electron microscopy : 120,000 #i-g-ol]4 25| u}
o] AR BAet 78 e eIy o8 #Fol
70-150m 2 e8I AE Jehi e virus envelope
Z8 )] club-shaped projectiono] 4 =]¢]c}(Fig 3).

7 [
W®CCV DY = CCV DR WeCCV 171 ~COVD1 #CCVD2 ®@COVI-7Y )

Intectivity( Log,, TCIDs/0.1m!)

Time of incubation(hrs)

Fig 4. One-step growth curve of CCV isolates and ref-
erence canine coronavirus, CCV 1-71, in A-72
cell culture.

HIO|A ZAY EAL : A72 cellol|A] 6t AlHE:
CCV D13} CCV D20l thal A-72 cellol] iyt 4158
ZA% v} Fig 49} 2390t} & extracelllar virusi= CCV
DlelldE AF ¥ 847l nlolg| & JrHgo] A
)7 ¢k31, 12X7k)] 10" TCIDy,/0.1ml2] A7} v}
WAlel. CCV D28} CCV 171004+ HE F 8|7kl
A7k Assle] 7HzE 107 TCID,/0.1mizk  10'°
TCID,/0.1ml2 Jephtew, 3zl CCV DI
584|7}el] 10°°TCID,,/0.1ml, 18]3 CCV D29} CCV
1-718 AE F 4647l ZHz 10 TCIDy,/0.1mis}
10> TCIDy/0.1ml2 ‘}ebydc}. Inwmacellular virus
CCV 1715 A9ty 46A17W4A] extracellular virus
9} Al F7ksiglen], 46X|7ell= CCV 1-713%
CCV D1 7}2} 10* TCID/0.1ml 3 10*° TCID,, /0.
1ralol] Dl on, CCV D2 344170 10* TCID,/
0.lmle 2 3 7]l G}
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Bt MAHAL

1) Nucleic acid type : DNAZAA ] £33 5-bro-
mo-2’ -deoxyuridine(BUDR)Z AHa|gg o, CCV 1-
713 CCV D1 g9 CCV D22 djzFol vlal] g7}l
9k Hgo] gigich 22y DNA ule]2f2:9] can-
ine infectious hepatitis virus(ICHV)R= th&F(10*
TCID;5,/0.1ml)el] wlall 77 "As] Ask=ldct
(Table 5).

2) Heat sensitivity : D38| Al§oll4] CCV 1-715:2}
CCV D1 9 CCV D2 22TellA 5417 A2 4] vlol]
22 97}e] Wgo] cizTH Fo%t Xolrt AAHA %
groL}, 37TellA] 347k A &)X CCV D1 10*TCIDs/
0.1mlel4] 10* TCID,/0.lmleE CCV D2& 10°
TCIDy/0.1mloll4 10* TCIDg/0.1mloZ k7t o
7o) AAEIY R, 56TAlA 1087 HalAle 107
TCID./0.1ml ©]548] €7HE FehHIIEH Table 6).

Table 5. 5-bromo-2’ -deoxyuridine sensitivity of CCV
isolates and reference canine coronavirus,

CCV 1-71
Viruses BUDR Control
ICHV (1.0 40"
CCV 171 5.4 55
CCV D1 5.7 57
CCV D2 5.8 5.7

* Numbers represent the titer of Log TCID,/0.1ml
ICHV = infectious canine hepatitis virus
CCV = canine coronavirus

Table 6. Physicochemical propertiecs of CCV isolates
and reference canine coronavirus, CCV 1-71

Virus titers™

Treatment CCV _CCv  ccv
DI D2 171

Heat sensitivity

22T 5 hours 54 5.6 5.4
37C 3 hours 4.6 4.7 4.3
56C10 min (1.0 (1.0 (1.0
Control 55 5.8 5.5

pH sensitivity
pH 72 22T 60 min 5.6 5.8 54
pH 3.0 22T 60 min 52 5.3 4.8

5% Chloroform

sensitivity
4T 10 min .o Q.0 Q.0
Control 5.7 5.7 5.4

* Numbers represent the titers of Log TCIDs,/0.1ml.

3) Chloroform 9 acid sensitivity : 5% chloroform
ol4] 1087 HelA] CCV 1-713 BelF CCV D1 g
CCV D2 &=t 97} 7H47} 9lo] chlorofom A2l
% 10" TCID,,/0.1ml o382 Yelhstch(Table 6). ¥
gl& CCV D13} CCV D2 283 3=z CCV 1-71.&
pH 7.2 4 pH 3.0014] 6087+ X 2|8t ul, g7} wigel
Q1A = x| ekgkel(Table 6).

o #

Canine coronavirus(CCV e 19741 Binnetal’e] 7t
ool o|3HE) Aol A A Fel Budl v lom, 2 ¥
CCVZEZe AlA ZH3ollA] ws]o] AMelld g 3]
e F3 vt CCVHRIFS F9 Y478 A
ol] g% AAS} TLE FAllold, A8+ 9 J4H {3
o] canine parvoviruse} ol F-Asp 5 Aol tidt
ulEAToh ofE] S-Sl ) 44 vk ek
2] 7] 4+ CPVY lymphatic tissue®} cryptic cell#}
Zro] Bdo| FAF AMEA A FA3H CCVeE £
o] FEAT A E FAdsled AAE P27 Ao
7} gk 2y 7S CPV7E CCVE A
3} Hspgo| 7] Wl A CCVRHSE CPvzt
dzog exlsi: A¢7t F3%d. el 4
5 HE 7€ CPVRAST fdol ok Aol &
Pk Ao AR vl QIAL, 1993 o] Fo]
Ag. 371, FAAGd AX3 FEH Ao HAR A
£ o2 CCV Al BEZAE AA)slo] 48.9%2]
AR & Barsla, el x CCVzl 3 Slsh
Al B-¥5lo] 918 7HsAel S-S Al olgt
Adsted T CCVAEFS] UAME Helsie] A4
£ pskn B oo A} ool #3t lxAEE o
22 B A3E Fssc

B Ao AgA el X113 S5 ol WY
B AAZ o|3A 759 AAEH F 2F7F A-72 cell
o] CCVe] AY# <) CPEE Vel T, 224 25
off ciall MEHUA, FUAY, By 4ol o
3 Y=o A1gg el

2y siAAMEE BE] CCVe HelgL thoksiA
B34 v} 9k & Schnagel et a®& 41.3%, Roseto
et al®e 12.5%<, 2&]3 Evermann et al''& 1983-
19864}o]ol] u]=-2] Missouriz| & ollA] 24%, Washing-
tonA| HollA] 35%, Tennesseeoll4] 23% 123 Cana-
da®] Britsh Columbiacil4] 40%e}sl B e}, &
Tl A e 3 BHAAAES] F7} HojA £

— 522 —



T2 AAF A wlae TTEAEE 77 F 27304
CCV7} Eelslo] 28.6%9] Fel&S X I A
o|FANAE CCVe] Zhggo] 3t o] 2 et Fll=
£ Aolzt Ardrt

AR Y2 plaque FelHE o83 CCV D17}
CCV D239} 943 & nolalx ERIHRE &
elal7) 98 EF CCV 171, EF CPV 9 253
Erlel EHAAA FEHL Az axF3HA
Y, @3S 9 PR EAHE S AAlEge o
73} CCV D1& CCV 1-713} CCV D28} xpul-2-g
slal CCV D2+ CCV 1-713 CCV D13} zZxpHk2-&
o} elFEl 3534 0) A=A =3 F
2|39 g o] CPVel aahih-3-2 A3 JehiA| g
2 A4 Beledell CPVrE Exjal 1A gbeks A
+ YFshs Aoz AgHN

CCV ZdMEe| iyt I EFEA 82 H
(Fig 1), Kojima et al”’ 3} Keenan et al”'o} X313} ul9}
Zro] FelFE HEFE ol FAlo] FE AIEA e
A o] FoiAg & 7 o ofge] CPV 7] 33A
e 4ol CCV 171 E7] A3 EolaiAl 1t
S ¢ F AUt ol TAFIAE 2 AN
BRI A FelFe gAYHeE COVle &
9 = Usl

Sidell et al”’-& CoronaviridaeS QA4 wle} 4
Goupse 2 2732, Group loll= CCV, FIPV, fe-
line enteric coronavirus(FECV), TGEV, human

respiratory coronavirust HCV  229E), Group 2°jl&
HCV OCA43, mouse hepatitis coronavirusg]MHV), rab-
bit coronavirus(RCV), bovine coronavirus(BCV), por-
cine hemagglutinating encephalomyelitis( HEV),
Group 39ll3= avian infectious bronchitis(IBV), ZL2]3L
Group 4] turkey coronavirus(TCV)7} 43tclal 7|4
349332, Mclntoch et al**& 4 group & group 1ol 43}
£ vlolg|AEE Y734 B3/t AHEo d78
A& do7|A] Fihokxn 7lEsirt. B dFolA] Fe
F9 PSS A v EFultolzigl CCV 1-
713} g} vlo]g)AQl CCV D13} CCV D2 FAI%
1159 58 Hg79 9783S do7A ool
CCVE 87 S35l gckn & A7AEe] 4347
Axlstct.

Schnagel & Holmes*& Ewojl4] £a]3k CCVe B
ko) chofsi ANt F&ol] 747w Z7]= 80-250nme]
3 wholeis QYake] Fuloll ¥REE FMAlckn Ba
stgck B A ggellA nlolaiaqiae chuld ol At
FEol) 71719, 27]E 70-150nme| 3 Fol Ei

=71E 7HA=2
$ich(Fig 3).

Pensaert et al**& TEGVE primary pig kidene cello]]
FZE A one-step growth curveE 33t v} 64]7He]
8712 Jellid e 2arskglar, Sturmanni}t Tak-
emoto®= MCVE transformed murine celloll Z4]4)
6417+ AE71E MG JlEsldck. B A4
A-72 cello]] 7371 CCV DIL 84]7kell CCV 1-
713 CCV D2+ 1241 7%l 97Mb4-3 b, gt
Kojima et al”& CRFK cello] 50 TCIDy,/cell®} 1
TCIDg/cellg HEsto] 2447k} 4847 27}
9l 10 TCID,/0.1mi¢} 10% TCID,,/0.1ml Frks
Ruslgeh B AJgllA] A-72 cello] A 0.01moig 3
Za}od CCV D17} CCV D26l 7+7} 582 7boll 105
TCIDg,/0.1mlzt 46417kl 10°* TCIDg,/0.1mi2]
748 vEhiol Kojima 57¢) ARF} ZA40 59
& Rol7t A4 ke (Fig 4).

Ea)33kd QA Alell4] Binn et al’ @ Evermann
et al>& CCVE pH 3.09) AgollA 327k Mej4] gk
Asle] DNAZAI A8 E4Q 5-iodo-2" -deoxyuridine
(IUDR)oll Q¥4 s}AuE chloroformell= nleole] A 7+3
o] s askekn Hoslg R, Timoney et al**&
coronavirust= ether®} chloroformel] 7FrAlo} gled
56TollA w27 E835dcka Hnalgict. B A4l
Al CCV 1-713 CCV D1, CCV D2 BUDRE # 2]
B ol SAlFo] izl vlsl] F23k #go] IR
A gkgkont, AAGell chloroform$ el of
CCV 1-71, CCV D1 9 CCV D2+ &3] 74371 o
] Fhasto] enveloped A3t wholel2glo] 1%
=k xR AjellA 22T, 5417} el <t
gort, 37T, 3A7F Helolle B sl o7} E4le)
AFEeH, 56T, 108 E o] AA] 4
Aslo] CCVE doll Bbxge] dF= e}, w3t &
2] pH 3.0014 A7} E4o] glar QHsted ARlE
o] ¥ 18t -1t Y|t

o9} AgAF FelF CCV DI} CCV D2+ A
Q) CCVE 549 71A Ao dRIsgen, &
W AFZAA s Al UA F CCvrt F
238 G8E doks Aol YF L CCve] £4
4 FW AF7AdA CCV ZiFell 71138 Hslizt F
718 7ysAdol E71 Wil LelsE o] 88 Ak
w21 9] Aubol] gt QAF7} FEis]olof gk ARH
1=

+ coronavirus-like particle 2 Q1A=
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a 8

AAZ ol3ksEl el REHozHE| canine
coronavirus(CCV)e] B&]& A|x3sted 2F9] CCVE
Felaida, +eld COvel MZHYA, 48, 5
A4, EelgttE A4 9 YuE s Y4
AlE e v o3 22 A it

1. 7578] AAE o|37 o 2 HE] 33 Euivli g
2HE MEyYA4e] CCvel Yx3= CCV D1z
CCV D2&E Halsig}.

2. EF CCV 17158} 8 A& o] 88 aAF3}4]

9 YR A Eelf CCV Dl
CCV D2 CCV 1713} 8+94lo] 2hol7} gL, &
FaPApE-2ol|l A BelF= A-72 celle] AlEAAur =
Alghg gelsisict.

3. 28] CCV D1 4 CCV D29 11F9] 554y

Foll vt BFSASE AR v} 245 FEHUT
R WS o) AASA sk

4. A0 A A4 vlo]g] 292 70-150nm
9] =719) Tl A7he RIS ehigls 9
oll &= club-shaped projectiono] 32s] Riti}

5. CCV D13} CCV D2¢] =452 A-72 cellollA]
24 v} intracellular virusy A& -‘91 46417k} 344)
Zholl # 1ol Fsto] 10°°TCID,,/0.1mlz+ 10** TCID
so/0.1miE el o extracellular virusy: 3% ¥
58417k 4617kl FH el wHeled 10%°TCID,, /0.
1miz+ 10°* TCID,,/0.1ml9) od7}2 B gie}.

6. -2 3H8HH A4 Rel+ chloroform*]
g4 Bekgaiglen, pH 3.0 - 1A7F 3y 22T-541%k
Aol Asksdet. aelvh 37T-3)7F HelA] 9}
oha EAEAA 56T-1080 gL b 248}
Rer, RNASARS 714] wlol2] £9]o] Q1ZE et

Legends for figures

Fig 1. Cytopathic effects of the canine coronavirus isolates in A-72 cell cultures at 20 hrs postinoculation.

A : Uninfected cell monolayer : B : Rounding-up, branchial syncytial formation and detachment of monolay-

er after infection with CCV isolates. X 100.

Fig 2. Immunofluorescent patterns of A-72 cells infected with a CCV isolate.
A : Infected cells at 48 hrs, X200. B : Uninfected control X 200.
CCV-infected A-72 cells were reacted with rabbit anti-CCV 1-71 serum and FITC-conjugated goat anti-rab-

bit IgG. Specific fluorescence was detected only in cytoplasm.

Fig 3. Three CCV-like particles showing spherical and pleomorphic features, accompanied with club-shaped projec-

tion on the surface were seen. CCV DI particles in the culture was concentrated with ultracentrifugadon

and negatively stained with phosphotungstic acid. X 120,000.

Bar represents 100nm.
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