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A survey of respiratory pathogens in dogs for adoption in Gwangju
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Canine infectious respiratory disease (CIRD), also known as infectious tracheobronchitis or kennel
cough occurs in a multiple-dog environment such as a shelter. In this study, we were collected 300 of
nasal swab samples from dogs and 145 of environmental samples from a shelter to investigate respira-
tory pathogens of dogs in the Gwangju metropolitan city animal shelter from February to October, 2019.
Bacteria cultures for isolation of Bordetella (B.) bronchiseptica and polymerase chain reaction (PCR)
tests were performed for detection of eleven canine respiratory pathogens, namely Mycoplasma (M.)
cynos, canine distemper virus (CDV), canine influenza virus (CIV), canine parainfluenza virus (CPIV),
canine respiratory coronavirus (CRCoV), alpha-coronavirus (CCoV), canine pneumovirus (CnPnV), ca-
nine hepacivirus (CHeV), canine adenovirus type 2 (CAdV-2), canine herpesvirus-1 (CHV-1) and canine
bocavirus (CBoV). Among 300 nasal swab samples, 148 samples (49.3%) were positive for at least one
pathogens. CHV-1 was the most common pathogen, found in 95/300 (31.7%) samples. Subsequently,
M. cynos (22.0%), B. bronchiseptica (2.3%), CPIV (2.0%), CBoV (1.7%), CCoV (0.7%) were detected.
The detection rates of M. cynos and CHV-1 according to the duration of stay in the shelter were statisti-
cally significant. Among environmental samples, M. cynos, CCoV, CBoV and CHV-1 were detected in
45/145 (31.0%). These results indicated the need for disease control and prevention systems in the
shelter.

Key words : Animal shelter, Canine infectious respiratory disease (CIRD), Canine parainfluenza virus,
Canine bocavirus, Mycoplasma cynos
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W RGN BREEHTL0 YASE 971AS F7] WY FABo] 4% AT &L Hge I

20159 1,30050fA 2018¥ 1,780%= Z=7}o9ial ol QUtha H 1Skt

20173 QAR 741912 (41.6%)2 BRI oWl 537 Ay Ue) ZAIIFEY FEERT
SEHTAE AEY A0 T AW Aol F Ao f717o] Yastd Wel Amnte 1Y Ve

Aol cabet 194 Aol A e Elo] e
Az Aol A TAT 4 Y= BAL AW A
H S Ao th(Pesavento?} Murphy, 2014). 5=2H 54

oA A B, AA 5 IJ3} iEEﬂiE s A
XA Streptococcus equi subsp. zooepidemicus 33 B5(S.
zooepidemicus) (BrittonX} Davies, 2010), canine influen-
za virus (CIV) (Song 5, 2011) 9 &84 5357] &
w ZF¥(Highland 5, 2009)7} 22 2211 Aol
TAsh= ZAor HIEH T A2 HYUA=
B 7Fs4do] = canine circoviruses, bocavirus, kobu-
virus ¥ sapoviruse= % JHOZ HSET = &
7178 HoaolA HAHJTKL 5, 2011; Kapoor 5,
2012; Li 5, 2013).

N AEA T57] AEHCanine infectious respiratory
disease, CIRD)2 7 AFA 7]37|HA H(nfectious
canine tracheobronchitis, ICT) == &5 kennel cough
2 Ed= A9 71# B 71EA 712 34 B
T d5E SAHLE of= A9 =2 o8 74 H
UA 9 & | Agholtt. o] A2 4hdH4]
oy =Y W wH5EolA
HHysh7 5}?‘]‘{ 5.3] H5 40} Zo] 7hFojdl
ForA oA WiEA B 5= gle

'I-r'
}01'
O_u Eloi‘
) N

o, % F 5 22, 713, 25T % 2719 5o
ZAo] AX&E 4 Qlti(Joffe 5, 2016; Sowman 5,
2018).

A AAHoR AolH 5571 Aske] S WAl
9l CIRDE} AEFHo=z HHE o

influenza virus (CPIV),
(CAdV-2), canine distemper virus (CDV), canine her-
pesvirus (CHV) 2 Bordetella (B.) bronchiseptica’s 3
FHAL glom, o5 WUAEL e B 4%
Z2h-gsto] AWS Ao 7Iti(Mitchell 5, 2017; Sowman
S, 2018). FZof AEA Uehd o2 BLA Z, ca-

nine respiratory coronavirus (CRCoV), canine pneumo-

HA+= canine para-
canine adenovirus type 2

virus (CnPnV), canine influenza virus (CIV), Mycoplasma
(M.) cynos . Streptococcus equi subsp. zooepidemicus
(S. zooepidemicus)7} CIRD2} o] Qlth(Priestnall
5 2014; Maboni 5, 2019). Myung 5-(2009)2] ZA}0]|
ot PFEBRIL0] Ak FA o] 2A §
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PRERRsL U] 47149 557 FYA 2AS
A 20199 2€FE 108714 Ho4 g oA
7t A= Fof 3007+ 9] H]ES 58| A(COPAN di-
agnostic Inc., Italy)E ©]-&35lo] A stFot. 121l
7170] BR3AR Jadt GRE AAE AHT I7t
A Bo 4 YolA AFS 717+E A4tstel 1 7]7te]
57 BYA FEES A EoA A=
- 9] vy Alo]x| 9] SFAIE AstE 2571
1A 248 984 A - 9 374 7o) o 21
g A4Skl W7 W8 IS olgsiel rigt
0] A& BZ T A 50 mL conical tubeo] 55}
BAEE 44EE 109714 5 6310 2H 145

% HHOP?&E}.

AAdle ¥4 Az A4z Hsto] 1247 9]
Yol Al Bl - 583 wojela A% Ax] A
89T ol $A% ANFEL BE 117 HAA
2 AldS M cynoso]™, RNA Hlo|8 AL CIV, CPIV,
CDV, CRCoV, alpha-coronavirus (CCoV), CnPnV % ca-
nine hepacivirus (CHeV)°]™, DNA H}o|&| A= CAdV-2,
CHV-1, canine bocavirus (CBoV)°|T}.
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NSl x| (Synergy Innovation Co., Korea)o]] U5
o] 5% CO; H{Y¥7|(Sanyo Electric Biomedical Co.,
Japan)ofl A 18 ~24A]7F v FRt ThE, ©=H=2 &5
w57l Al tryptic soy agar (Oxoid, UK) E=
5% AG AR of A5t nPE 58
Vitek II system (bioMérieux, France)i} MALDI-TOF
MS 7]%< o|83t Bruker Microflex " LT (Bruker
Daltonics, Germany)Z ©]-&5to] 2|F 57453t

Polymerase chain reaction (PCR) ZiA}

Aletaf ol AR&RE =S| eF Hg-2 Hiol2 A
AR 2L Y34 0.01 M phosphate buffered saline
(bH 74) 8102 10 mL PAITo] Lol WSt T
TSR} He= AASHEIH. dAT2 A2ofA
1057} 2,002 YAREIRE T 42 150 yLG
o} Viral DNA/RNA extraction kit (iNtRON Biotech-

nology Tnc., KoreayS AR83o] A|ZAke] z|Alo] ufek
FAAE FEo19H. 28 %= A8 A7HA
—20°Co] EsHit.

CDV 5 107 557] vio| A ®BHAAL M cynos
o] AR HES AT primer?} annealing 2% £7
2 Table 13} ZT} RNA Hlo|HAZEE first-strand
cDNA A3 PCRS S Y35l one-step RT-PCRO]|
Maxime ™ RT-PCR premix kit (iNtRON biotechnology,
Korea)g ARES}I O™, RT-PCR ZA2 primer (10
pmole/uL) Z+ 1 pL, template RNA 2 pLg 4o &%
T2 F 20 L7t HA 2445k

Reverse transcription step2 45°C, 30%& ¥H3-51 30
RTase inactivation step= 95°C, 55 H4E 1 cycle §°
395} 01, PCR @A = denaturation 94°C, 30%, an-
nealing Table 137} Z-2 2LoA 30x 121 ex-
tension2 72°C, 45% IS 40 cycle ¥HESIH T 3
Z extention2 72°C, 72 IS 1 cycle 2ACE A

Table 1. List of the oligonucleotide primers designed from target genes of the respiratory pathogens used in this study

Pathogens* Sequence (5’—3’) f P(f:;it):ilrz)e Target gene T T:nurl):zliltrllﬁe Reference

CDV AACAGRRATTGCTGAGGACYTAT (F) 290 NP 58°C Piewbang et al, 2016
TCCARRRATAACCATGTAYGGTGC (R)

CIvV CATGGARTGGCTAAAGACAAGACC (F) 126 M 58°C Piewbang et al, 2016
AGGGCATTTTGGACAAAKCGTCTA (R)

CPIV GCCGTGGAGAGATCAATGCCTAT (F) 187 NP 58°C Piewbang et al, 2016
GCGCAGTCATGCACTTGCAAGT (R)

CRCoV GGTTGGGAYTAYCCTAARTGTGA (F) 458 S 58°C Piewbang et al, 2016
TGATGATGGNGTTGTBTGYTATAA (R)

CCoV TCCAGATATGTAATGTTCGG (F) 409 M 54°C Pratelli et al, 1999
TCTGTTGAGTAATCACCAGCT (R)

CnPnV GGAACTCGGGGGCGAAYTTYTCCAT (F) 331 N 54°C Renshaw et al, 2010
TCCGTGCAGGCCGARATGGARCARG (R)

CHeV ACTTGCTACTGCTACGCCAC (F) 208 NS3 55°C El-Attar et al, 2015
AGCATTAGCTCCGGCCTTTC (R)

CAdV-2 TATTCCAGACTCTTACCAAGAGG (F) 551 E3 58°C Piewbang et al, 2016
ATAGACAAGGTAGTARTGYTCAG (R)

CHV-1 TGCCGCTTTTATATAGATG (F) 493 TK 55°C Bottinelli et al, 2016
AAGCGTTGTAAAGTTCGT (R)
CGTGGTGAATTAAGCCTAA (nF) 168 55°C
ATGCTATTGGGGTGTCTATC (nR)

CBoV GGAGGAGGTGGAGGACTA (F) 526 VP1/VP2 55°C Lau et al, 2012
CGTCCGTCAGGTCAGATT (R)

M. cynos CACCGCCCGTCACACCA (F) 227 16s/23s rRNA 55°C Chalker et al, 2004

GATACATAAACACAACATTATAATATTG (R)

*CDV, canine distemper virus; CIV, canine influenza virus; CPIV, canine parainfluenza virus; CRCoV, canine respiratory coronavirus; CCoV,
alpha-coronavirus; CnPnV, canine pneumovirus; CHeV, canine hepacivirus; CAdV-2, canine adenovirus type 2; CHV-1, canine herpesvirus-1;
CBoV, canine bocavirus. fF, forward primer; R, reverse primer; nF, forward primer for nested PCR; nR, reverse primer for nested PCR. TNP,
nucleoprotein; M, matrix; S, spike protein; N, nucleocapsid; NS3, helicase gene; E3, early transcribed region; TK, thymidine kinase; VP, viral

protein; rRNA, ribosomal RNA.

Korean J Vet Serv, 2020, Vol. 43, No. 2



70 JHEICE - otk - e - 2015 - FEY - 4 - O] - U=E - A8

waloict.

RNA H}o]Z1A9] nested PCRY} DNA Hpo[g|A 9
M cynos HES Y3t PCR A Maxime™ PCR
premix kit (i-StarTaq) (iNtRON biotechnology, Korea)<
ARE-5}0] primer (10 pmole/uL) Z}+ 1 pL, template DNA
2 UL gol S/FE 5 20 pL7t HA 24sto] 4
3}t PCR F7-2 pre-denaturation 95°C 5& 74
S 1 cycle $£93t &, PCR @A= denaturation 94°C,
30%, annealing Table 13} 22 &L ofA 30x 17
1 extension 72°C, 45% IS 35 cycle ¥HE5IE O
H, %<& extention> 72°C, 75 HAE 1 cycle HHE-3}
of Adstct. o] FA] ARESH HE primer=
Bioneer (Korea)of] 2]Z|5to] A|2t5}qint.

FHA SEZ2 ProFlex PCR system (Applied bio-
systems, USA)S AFE-5}311, 1.2% agarose gel (Young
Sciences, Inc., Korea)o] SYBR (Invitrogen, USAYS
10,000} 5]4j3lo] A7jelo] ALAA STAZ T 7
well PCR AHE3} 100 bp DNA ladder (Invitrogen,
USA)YE 5 ulA Z+zb E3F5)o] Mupid-ex (Takara,
Tapam)ol 4] 205 Eob A7 FE ATk SHFEAA A
Hl-2 ImageQuant LAS 4000 (GE Healthcare Bio-Sciences
AB, Japan)yZ ©]-&-5F0] 312 nmof|A FF 53t

Sy

ey |

EABAL IBM SPSS Statistics ver. 25.0 (IBM Co.,
Armonk, NY, USAYE ©|-&35t3lth. Al=E AT 4
W Ao 28, WUAE FEUA, HuT tolo]
e AEE, AR AF 9E dEE E HaU|xh
3 55714 H9A BAEae] mel FolAlF ()

I

= Fisher?] A& HAA O
stelom, Pge] 005 ulgke)
3 o= wakglr.

2

e 57| B4 d= 2o

20199 295H 10971A] FFEEE LA A3
3k HE AAl= 2¢¥ 107, 3¢E 237 4¢¥ 184, 5€ 30
A, 64 374, 79 574, 8 224, 9¥ 574 ¥ 10
YU 467402 TE 3004 Table 29+ Zo] {519
t}. B. bronchiseptica~= 8EE-E 10€0] AF 3t A7
A BE 7HQ23%)°] HEE A0 H(P=0.117), M. cynos
L 2% 6674(22.0%)°] AZE YL, o|F 3Y 73.9%,
49 50.0% 133 6Y 45.9% 408 AZEITHP<
0.001). CBoV:= 497}t 690 ZHzF 11.1%9} 8.1% AZ
= 2 THP=0.006). CHV-1-2 8¥ 100%, 3¥ 65.2% 12
199 56.1% 22 AZE AP <0.001).

71 8

rie

HE d=8

I

G714 HF AR F 3004 Fol4 257 HYA
650] 14871(49.3%)0ll A A== A2™, CHV-10] 954
GlL7%Ce®E 7P} wWo] HEHUL, HlE M
cynos 6671(22.0%), B. bronchiseptica 171(2.3%), CPIV
67(2.0%), CBoV 57(1.7%), CCoV 27(0.7%) <02
A== AUK(Table 3). ©&7] FAA7 d=0= H=E
H A== 11674(38.7%), SEAY A== 3271(10.7%)

Table 2. Prevalence (%) of respiratory pathogens detected in the nasal swabs from 300 dogs

Month B. bron* M. cynos CCoV CPIV CBoV CHV-1
February (n=10) 2(20.0)
March (n=23) 17(73.9) 15 (65.2)
April (n=18) 9 (50.0) 2(11.1) 3(16.7)
May (n=30) 2(6.7) 1(3.3)
June (#=37) 17 (45.9) 1(2.7) 3(8.1) 1(2.7)
July (#=57) 7(12.3) 3(5.3) 10 (17.5)
August (n=22) 1(4.5) 5(22.7) 2(9.1) 22 (100)
September (#=57) 5(8.8) 3(5.3) 32 (56.1)
October (n=46) 1(2.2) 6(13.0) 2(4.3) 9(19.6)
Total (#»=300) 7(2.3) 66 (22.0) 2(0.7) 6(2.0) 5(1.7) 95 (31.7)
P-value 0.117 0.000 0.240 0.613 0.006 0.000

*B. bron, Bordetella bronchiseptica. P<0.05, statistically significant.
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ol =02 HEH AR 1164 FolA CHV-19]
6671(22.0%) 0= 7H¢ @ol] HAEEHGIoH, tZo=
M. cynos 3971(13.0%), B. bronchiseptica?} CBoV Z+Z}
471(1.3%), 18] 3. CPIV 3A(1.0%)&=02 A&H YT}
CCoVe ©=49 o= UGSl

B. bronchiseptica= CHV-13} 374(1.0%)%] &2 o=
=S AA 3001 FolA M cynos= 6671
(22.0%)°] HEEHJL, 257 3F A2 27
(9.0%)0.2 CPIVS} 271(0.7%), CBoVe} 171(0.3%),
CHV-13} 237(7.7%)% 247t SEOE FHEIoH,

Table 3. The number of infections and coinfections of respiratory
pathogens detected in the nasal swabs from 300 dogs

No. of dog positive (%)

Pathogens
Single  Coinfection Total P-value

B. bronchiseptica 4(1.3) 3(1.0) 7(2.3) 0.172

M. cynos 39(13.0)  27(9.0)  66(22.0)  0.000
CCoV 0 2(0.7) 2007)  0.046
CPIV 3(1.0) 3(1.0) 6(2.0) 0115
CBoV 4(13) 1(03) 5(1.7)  0.705
CHV-1 66(22.0) 29(9.7)  95(31.7)  0.000

No respiratory pathogens were detected in 152 samples (50.7%). P<
0.05, statistically significant.

3% 9L CCoVeF CHV-1 17(0.3%)°]th. CHV-1
3% AEEoH, 11 9 357] HEA
FSEHY 24 Z3}= Table 40 89F5I3IH
oltl HANA T&7] HAAZF AEEA] &2 Al
3L HE 1527(50.7%)°]92H, 67 HYA =, CD,
CIV, CRCoV, CnPnV, CHeV 2 CAdV-2:= A&EHZA

ugket

N rlo
\O
X
)
=

48 % L0 57| B HEE
gEe mE A2 110, ¥R 1384, ek

7 522 AF8HAtH(Table 5). CHV-12] A&E2
F7 40.0%, GA 25.4%, FA3HE FA 30.8%= A
oA HEA HEEol ¥ =U2H(P=0.048), EH
e 11 9 A AEEY Aele AR &
ol4do] gl
AAE A B AFHAN M cynos@}F CHV-1
AEE UL, CBoVE 39 o9 {714 54
AEEHJAR, AAE Q5T Holof IE 257
HAAY HEEE SATHCE fo4dE |l
(Table 6).

(o)

o]
I

Table 4. Comparison of positive results for respiratory pathogens detected in the nasal swabs from 300 dogs

Pathogens No. of positive (%) Pathogens No. of positive (%) Pathogens No. of positive (%)

B. bron alone 4(1.3) CCoV alone 0 CBoV alone 4(1.3)
+CHV-1 3(1.0) +CHV-1 1(0.3) +M. cynos 1(0.3)
Total 7023) +M cynos+CHV-1 1(0.3) Total 5(1.7)

Total 2(0.7)

M. cynos alone 39 (13.0) CHV-1 alone 66 (22.0)
+CPIV 2(0.7) CPIV alone 3(1.0) +B. bron 3(1.0)
+CBoV 1(0.3) +M cynos 2(0.7) +M cynos 23(7.7)
+CHV-1 23(7.7) +CHV-1 1(0.3) +CCoV 1(0.3)
+CCoV+CHV-1 1(0.3) Total 6(2.0) +CPIV 1(0.3)
Total 66 (22.0) + M. cynos+CCoV 1(0.3)

Total 95 (31.7)

Table 5. Rate of detection of respiratory pathogens by gender

No. of positive samples (%)

Gender
B. bron M. cynos CCoV CPIV CBoV CHV-1
Male (»=110) 32.7) 21 (19.1) 1(0.9) 2(1.8) 1(0.9) 44 (40.0)
Female (7=138) 429 37 (26.8) 1(0.7) 2(1.4) 4(2.9) 35(25.4)
Neutered male (#=52) 8(15.4) 2(3.8) 16 (30.8)
Total (»=300) 7(2.3) 66 (22.0) 2(0.7) 6(2.0) 5(1.7) 95 (31.7)
P-value 0.685 0.155 1.000 0.479 0.489 0.048

P<0.05, statistically significant.
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Table 6. Rate of detection of respiratory pathogens by age

No. of positive samples (%)

Aee B. bron M. cynos CCoV CPIV CBoV CHV-1
<4 w (n=58) 1(1.7) 16 (27.6) 1(1.7) 3(52) 18 (31.0)
5w<~<1yr(#=55) 3(5.5) 12 (21.8) 1(1.8) 15 (27.3)
2 yr (n=49) 1(2.0) 9(18.4) 1(2.0) 16 (32.7)
3 yr (n=45) 7 (15.6) 1(22) 1(22) 11 (24.4)
4 yr (n=36) 1(2.8) 8(22.2) 1(2.8) 13 (36.1)
>5yr (1=57) 1(1.8) 14 (24.6) 1(1.8) 3(5.3) 22 (38.6)
Total (#=300) 7(2.3) 66 (22.0) 2(0.7) 6(2.0) 5(1.7) 95 (31.7)
P-value 0.704 0.740 0.926 0.531 0.129 0.669
P<0.05, statistically significant.
Table 7. Comparison of positive results and housing period in the shelter
No. of positive samples (%)
Shelter period (days)
B. bron M. cynos CCoV CPIV CBoV CHV-1
<7 (n=38) 2(5.3) 3(7.9) 16 (42.1)
7<~<14 (=70) 4(5.7) 25(35.7) 2(29) 2(29) 4(5.7) 14 (20.0)
14<~<21 (n=56) 19 (33.9) 1(1.8) 12 (21.4)
21<~<30 (n=32) 10(31.3) 1(3.1) 16 (50.0)
30<~<60 (n=51) 1(2.0) 5(9.8) 24 (47.1)
60<~<90 (n=21) 2(9.5) 4(19.0) 6(28.6)
>90 (n=32) 13.1) 7(21.9)
Total (#=300) 7(2.3) 66 (22.0) 2(0.7) 6(2.0) 5(1.7) 95 (31.7)
P-value 0.720 0.000 0.710 0.254 0.154 0.002

P<0.05, statistically significant.

HoIRME 587 BN dsE

M cynos= B35 7|7F0] 7<~<14Y 35.7%, 14<~
<219 33.9%, 21<~<309 31.3%0l|A 7} @o| A
EF%om, 7Y olatet 90d EIoAE 2+ 53%
9} 3.1%=2 A&EEC| FA YERTHP=0.000). CHV-1
2 21<~<309 50.0%, 30< ~<609 47.1% L& 1 7
oJglo| Al 42.1% o2& HZHJTHP=0.002). 1
HAdAE BT ©2 557 YA HEE
Zpol= BAISHE o2 §-94do] gllth(Table 7).

1o 0 1o

HBMRM =F7| UM HEE

—

FFEEETLNAM BAFARE 20199 4€5H 10
7] & 630l AA 14571 AF AL, 44 194,
6d 227, 74, 8¢, 98 ¥ 10¥°l= 44 267442
Table 8¥} o] AF AT BHARA= M gpnos,
CCoV, CBoV ¥ CHV-17} A&EgloH, FHASLE
4571(31.0%)°| 1L o]F =S 447 (30.3%), TEHE
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Table 8. Prevalence (%) of repiratory pathogens in environmental
samples in the shelter

No. of positive samples (%o)

Month

M. cynos CCoV CBoV CHV-1
April (n=19) 3(15.8)
June (n=22) 5227) 14.5)
July (n=26) 1(3.8) 1(3.8) 1(3.8)
August (n=26) 25(96.2)
September (#=26) 3 (11.5) 1(3.8)
October (#=26) 5(19.2)
Total (n=145) 4(2.8) 3(2.01) 6(4.1) 33(22.8)
P-value 0.107 0.002 0.000 0.000

P<0.05, statistically significant.

AOTelgom, 9717 BE AzolH A2E B
bronchiseptica®} CPIVE= LG A| RO A AEER] Uk
o SEAEd ARe 6d A4 Eoa HigolA
3 13014 CBoVE}F CHV-10] FAlo] HEH A
M. cynos= TEIF 99Ol 2+ 3.8%2} 11.5%% HF
442.8%)°] A=A (P=0.107), A& W - & %
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Table 9. Rate of detection respiratory pathogens by place collected
in environmental samples

No. of positive samples (%)

Place
M cynos  CCoV CBoV CHV-1
Outdoor (n=48) 1(2.1) 2(4.2) 9(18.8)
Inside (#=70) 1(1.4) 2(2.9) 3(43) 14(20.0)
Indoor cage (»=27)  2(7.4) 1(3.7) 1(3.7 10(37.0)
Total (n=145) 4(2.8) 32.0) 6(4.1) 33(22.8)
P-value 0.247 0.426 1.000 0.144

P<0.05, statistically significant.

Aol A A FOA ERIE] Y TH(Table 9). CCoVi= 4
ot 371(15.8%)°] Ao} Alo]A] A=A A
Z5)9th CBoV= 693} 7909t 22.7%2} 3.8% 2 W
T 67(4.1%)°] HEEHYI(P=0.000), A2 1 - 9 &
Ao R A HE 67(4.1%)°] AEEct CHV-1L 8
Yol HF T SAAE 257(96.2%)| A 7HF Eol A
Z£597, theoZ 10€9] 574(19.2%)°] 1 25 334
(22.8%)°] HZE 9t CHV-12 A9 18.8%, AU
20.0% 18] #Ao]A] 22.8%0]4 BIEQch HE4
A5 W - 9 2 Ao|R Y BT i E 357 ¥
YA AEEY Aol BATHOZ {940l gt

A A9 557) AR B
2

o sk, BE

7143 BAANE PO 557 ES
3 Aoz Az ot Bsae] dast §714
AET v £87] S fR Augle]l MEL

qatoict. Bod AR U wie, of9) A4 siet
Aol SolA BANRE 65jo] AH W2 HHsto
24 ThFe Aol et 587 HaAe) BEs =
Ao, f7170] Be4 Uh F ARE AHT A
A7 BE7\zke] BE HUA 7Y HES) An

g 2g 4 At

CIRDOJA 7} &5HA 251 52 AA4Z 7t
2 BYA F skl Ccrive i Jee 33 Jxrt
Z9E7 o] th(Buonavoglia?l Martella, 2007).
CPIVe= 4 & 8~10Y 5% Ad 559 5571
HoZHE HiEE1 UrtFoZ FHHE ofojE2E
osf Ay HAFCo & At CPIV Y2 2538 E

¢

o

= 11 olide] 7oA Ity or AR SF7]e] Al
gtE]o] Ut TS A T WMo R 2~8Y
of Yehdth. oz 7Hx| aifAils o]-&ste] CPIV
Ad= A o flon, A JPHSTS T2
Me =2 7P A71A = 4 39 539 A&5E
Zo|th(Paul 5, 2003).

FFsEET A0 gt 7 257] HiolH A RAM]
gt o] AtolAl CPIV AEES 3.9%= HII5H3]

TH(Na 5, 2013). o|¥ RALoJA CPIVEY |7]Z0A
AEES 2.0%0101, 62T} 7€ 2+ 174 (2.7%)2
374(5.3%), 10¥€0] 27(4.3%) 22 A= UAAT, A
S0 GOHE galth CPIV 4% 64 % 457
A7t ZRPAL 27 309, o] He 7
ASE 27 3AH0 R SelEt. BEY|7] hE
CPIV HAEZEL2 79 o|Yof 7.9%, 14Q ©]ff 2.9% 1
3l 219 o 1.8%= ERIFAL, 11 0|42 7)1t
Ae ASHA o, PARNA= HEEHA
ottt YEOA F4 TF7] Ao A™ oA
CPIVE 74%=, SUo|A CIRDe| 2dd 7joj|4 CPIV
7} 37.7%% R 15 TH(Mochizuki 5, 2008; Schulz
. 2014). Erles S5(2004)°] ZAto] wWa® CPIV 7%
< Ho4o] 4H F 25 ojujo] 7MY WIHsHA W
AL, WA HFol Al Fed FA FHEC] 57
Sto] wet FAstlon, AGASTE HolA| g2 W
< oA E TAEJT HIISkITh o]s RAR}
ojd AxZAye] wad B354 J4ATH §7]A
CPIVY] Y2 2~35 Wof| 71 Eo] IS 2o =
oS

o o

A
7V wHsA AEE 9T, 119 CAdV-2 (45%), CDV
QI%YH BE EE FRPG0R AEHAA, 24
Wwo T GAAETL 22 HEA T 29 ol
A HAEEL 9~14%2E ZALE It Monteiroa 5, 2016).
oA Hos o] Ao r T4 oA
CIRD HYA| AEEL 47.7%F M. cynos (29.2%), B.
bronchiseptica (19.5%), CAdV-2 (12.5%), CDV (7.4%)
T84 CPIV (32%)7F 7 &5t AsE+= BYA
2 X5} H(Lavand} Knesl, 2015). B. bronchiseptica

¢
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E= M gnose F34Y 4 AAT, g4 AEH A,
HY 7|5 Ao, 9% 2¥E F= T AR A2 F

AE 822 124 AFS FESHAY ol WA
FJolles A%e 7
Zglo] HFeE 4 Qlti(Lavan} Knesl, 2015).

CHV-12 253 o5t Zopx|ofA g2l A4l
d YA 34 AXEol AL 2521 o9 ZFobA| %}
FA0M= DFSAdol A YehdA] gkon, dAol
A A2 AR 257149 F3tEo] Ath(Buonavoglia
9} Martella, 2007). CHV-1-2 A7 oA ohofst =
Ao EAst= A= HoFHHBur 5, 1996). w2t
A o2 Hlolg At Aldt HHLE Qg AEH AR
QIs CIRD 2 7HFol CHV-10] H&/Jgt=o] 4
Zygk A Sl Sl TRolA T A dEE 4 9
o} o]t FA|A] CHV-12 9571 (31.7%)°] HE=
1 o] T =AY 22.0%, FEZTY 9.7%0]Atk. AA|
AFH ol 2 AESEZ 8E 100%, 38 65.2%, 94
56.1%= W% =A dEigten, Al & Ad 4
T FA 40.0%, FA 254% E FAHGH FA
308%2 Ut $A0] ARG AEEo] H
(P=0.048). ¥ 57|70 WhE CHV-1 AEEL2 74 9]
lof 42.1%, 7<~<21Y 20.6%, 21 < ~<60Y 48.2%
2 UEY F2 4 3 2714 o|stof|A o] o]F
A Ao Z HOITHP=0.002). Erles 5(2004)2] AL
=W PCR #HARO] 9Jgt CHV-1 HEE2 3871 5
Aol gl= ZHAoIA = 22~9.7%, 3&7] 54 Ho
= 7MACIA = 49 Axol weEt 7.1~25.0%% B
a5kt 83 HEA A 25 ojyjo] AL &
EANE 3~45 B HEEC| =l EA5Helh

CRCoVe] HEEZ TUoA 257 340l U=
7oA 2.8%, DEONA F4 S&7] g 49 7fe
Al 1.5%2, Z=UoJA CIRDe|| 2d 7JoA= 9.8%=
H 318l (Mochizuki &, 2008; An 5, 2010; Schulz
5. 2014). o] FAA= CRCoVE 7179 HIE
I SHFA Eol= AEEA FoUT

Mochizuki 5(2008)> &[4 F/4 T&7] AL
A 7oA CCoV HEEZ 44%= HISI=H,
OJH ZA}O A CCoV 27(0.7%)°] CHV-12} M. cynos
o} FEAALE 8o FHT |§714A 2504 A
3} AN 22 ASHUL, Y& F < ~<142o]
5 ERIEth SHAIRNA CCoVE 37 (2.1%)2
2 49 AQFHT AE W 24, AlolX] 17004 1=
ot A¥E CCoVY genotype type 13} type IIZ Lt
ol Xy H ogeololq NP ol AR

_
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YA CCoV type II7F AH-EEH HolA HEH
i tH(Buonavoglia 5, 2006).

At o= oy 7= CBoVel 9JsfjA dAHog 11
B2 AN A= 94 7ol Eofth(Kapoor
S, 2012). CBoV= 435430l Aglo] &9, HIE,
I 83 EHo|A HEEH, 257] g 29 7
oA HddA o=z thgtth(Kapoor 5, 2012; Lau 5,
2012). Lau 5-(2012)& CBoV7} 3&7] AgtEci= A
A7dS otk Akttt oH RAMA CBoV
= 4937 6o I F71AY TF7] A=A 5
A(1.7%)°] B5F 34 o2 7oA HEE e, o]
= 4748 d=ETFo|d, 1A M cynos?t &34
o, £A 14, WA 4704 HEEHUT. HIA
P& F 7<~<14Y0] 47(5.7%)°] FE= AT 4
A B A CBoVE 690] 57(22.7%), 7€) 17(3.8%)
o] A& Y - 9 & A |X|of|A A&t o] A =
Hiyo] mEy oot AYSACE HARRE 719 H
9} Aol Al CBoVZE 9.6%0l4 A& AL, 5% 37H€E
& o|stollA] A= ULt o]F CBoVZt HEH 4ute]
9] oAM= AW E+= HAR}F BHE o2 ojd ¥
AL AEEA gt ol& M= £ AEZE, &
&, HaF, 84 w19, Hx 34 WA, | 4935,
AREA] el WEshs AT STl TEE L
tHChoi 5, 2015).

g F-29] CIRDE AAlshs A7olA AHEE7 %
oA Fg MdFC2 S mycoplasmas 7HsAd Q)
L A=A mEsta QA LrHChalker 5, 2004).
ol RAMA [71HY M cynos BEES 22.0%=
CHV-1 T30 2 =9toH, 34, 49 181 690 A
3t A 2o A ZHz} 73.9%, 50.0% 12l 45.9%E A
A o] slleH, ol FYAR F 59.1%°0A
=08 HEEHUH 1 & Addoly yolo & H
EEY Aol= FATHE [Fod2 it U
oA 3&7] Aol A AEE /Y HRZ A M
cynosE SRISHAL, WS EXQl A7]A]
FHO dt FAH 79| B9} el o
T gL HE5HUtH(Hongd} Kim, 2012). Chalker 5
(2004)2 M. cynos= A E7} Q= 718 AHolA AF
o EH st SE7|AC|ATE CIRDSF o] Sl=
Ao Histyor, o] #& CIRDY JF4<S B
BRA|7]L Ho A YofA ofdd upolet A Azt
o] ##gdol Yokl shith 1Al Hod Pi I
A 2~3F Bl M cynosol] HEE A A
7430l qlon, 219 o4 717k Bt HE 7oA

ol

b

(e o
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M. cynos 2|7} ATl HAISEQ{H o A 4
e olF Hiel fARE kg B, A4 71kl
02 M cynos? AEEL 7<~=<14¥9 35.7%,
14 < ~<21¥99] 33.9%, 21 < ~<30¥4¢f 31.3% 12
309 ol AHFE = FISHA Haskilt

SHH, of FAMA Ho 4 U - 7 I Ao|A] <]
RBA=ANA M cynosi= 471(2.8%) 2= 790 17
(3.8%)7 9¥€°] 3A(11.5%)2.F YEFITE Decaro 5
(2016)9] H11of| 95t M cynos= %7] 273 CIRD ¥
AyzArol = A9l 7.7%, FEA oML 53%E
gl=glom, o] F 44(5.1%)°] & ALt =
AFoE 1=t oH RAMNA M cynos Fd7
4> = CHV-19} 227092 24402 2 36.4%=2 YENY
o CIRDE tekt o] Sfa Rael PHoz
o5 WAL A0l AT A9 Aol Azhyol
B 271k Bt RAAEOA CIRD Z40] 9l
WOl A M. cynos 17%, CPIV 6% 12|11 B. bronchisep-
tica 6%7F ¥/golRa, AZSE oA CAdV-2 6%}
M cynos 4%7} FAdolEtal R 15 THSowman 5,
2018). U] 57 AFEHEUNA AFHE FHolA
M cynos®] F/dEZ CIRD 3/3°] U= 7HollA] 81.2%
o)1 hRTE 72.7%=2 H 5 tHJoffe 5, 2016).

B. bronchisepticax= CIRDO| A 7} &351A £
= Mg LJAAleltt. o] Ao A B. bronchisep-
tica= Al So1A AEES 2AGHeH, 8
d~10go] AF 7AQ2.3%)2 7714 HFoNARE
A=A 5Y AFolA PCR BARE 537t B. bron-
chiseptica®] AEEL CIRDY A 7oA 78.7%=
71 =2 HEES BA, AT AMolAes 45.6%,
7Hgol A AFT AANA 69.9%, BoA |{71HA
= 41.4%%2 HIISFETHSchulz &, 2014). Decaro 5
(2016)0] X.119]| 9ISt B. bronchiseptica= 27| B4
CIRD /4540l A= 719 10.25% (8/787), F54
MollA= 3.1%= ZRI=eH, o] F 570] & H
ALt st E SR &N 557
3430l = 7HEoNA 712= §tEA9] B. bronchisep-
tica AEEZ 10.3%%2 X 11519 th(Mochizuki 5, 2008).
oAt AEBl G ARANL Fe AL 4
AP =, Aok} PCR At Hol= A2k,

A2H02 ofW ZAE BN BEEERS L0
Qasie 7149 LgpEst U 7 BAA] 7t
Qs AVIE TN 5 YROH, HEAUS B
I AlolA| & &7 oA HEA7E Eldo=A
A 53 AT Wi FRTE AT 5+ A

AUtk o] AHE FEHT A TR FoALoA A
Soto] A o SRS St A B 28
glet YA HoAjde) 2dud] HRd mi¢
8% Auz E{EHVIE 7diPdH. T, Hoad
A ARIOA Rr1AeR BYE W $E2 ARAH
£ HEA AlSdezH A F AR R £8F
© dAA &de Hasd & =S s, dde
s=0| AlHoAl 292 & e el AguT
AAZE Heade Edsofol & Aoz Azt

uy

=

CIRD= 7l A94 7187
2 EYH, F2 Ho4et
BolA A w2 B =
= 3FERSA W {7 7
S AsiA 20199 297 E 109714 {714 3000t
o] v} Ho4 vy, AolX] & SFAR 1450
AQF st Alataid = 1178 A =, M cynos, CDV,
CIV, CPIV, CRCoV, CCoV, CnPnV, CHeV, CAdV-2,
CHV-1, CBovo] tiigt §87 A4S sleieh. 9714
300+ 9] BIFAIR 3004 oA 257] HLA 650l
14874(49.3%)°l A HEE It CHV-10] 95A(31.7%) 2.
2 7 ol AEHUA, 2l ®E M cynos 6671
(22.0%), B. bronchiseptica 77(2.3%), CPIV 671(2.0%),
CBoV 571(1.7%), CCoV 27(0.7%)&C. 2 HEF UL
257l BEATE d=or HEd AEe 1161
(38.7%), =EUYE AlEE 327(10.7%)°]At}. HeA
of Y&3t 7|3t WE M cynos®] HEELS TLOA
30d Afolol EkoH, CHV-12 78 offo] 12]aL
219014 602 Apolof 9ki, FATHHORE 4
of AU BAHAIRE 1457 FolM M cynos, CCoV,
CBoV % CHV-I7} &=t of¥l A 55

&

A]¥ EE= kennel cough
qerez Azl o
7| Agolt}. ol 24}
o 557 A 24}

flo

Y. ool

EHT 0] O3t 387] WYA 245 B BE

49] GYH} ST 1T At X mr

5ol gt A EE AASFAL, BEa Y 57149

A9 87 A% Aeis AAdos welsta 4

A 5 Qe A £ AR BRY S AL Aol
ZMel 2

4

o] =S 20199E FFFIANRATAATY A
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