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To survey different pathogens contaminated in pet shops in Incheon Metropolitan city, a total of 124

samples (67 cage swabs and 57 feed bowl swabs) were collected from 20 pet shops located in Incheon

area and tested 10 viruses, one parasite, and 13 food-poisoning causing bacteria by conventional

polymerase chain reaction (PCR) or real-time PCR assays in this study. Based on the PCR results for
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67 cage swabs, the detection rates of canine herpesvirus, canine parvovirus and canine coronavirus
were 13.4% (9/67), 7.5% (5/67), and 1.5% (1/67) respectively. Out of 57 feed bowl swab samples, 6
(10.5%), 3 (5.3%), and 2 (3.5%) were positive for Clostridium perfringens, Bacillus cereus, and en-

teropathogenic Escherichia coli (EPEC), respectively. These results showed that some pet shops in

Incheon area were contaminated with different pathogenic viruses, bacteria. Therefore, more exten-
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sive efforts are needed to improve the biosecurity and disease prevention in pet animal shops.

Companion animal, Pet shops, Viral diseases, Food poisoning bacteria, PCR
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2013; Koh &, 2020).

o] AFolME olAY WHEsES AS WA He 2=
2 HES AA ok FEm 4] Wi SF0A vrolH A,
78S, Al BEA 29 RS FAA FAE E9 &l
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20199 1¥5H 20209 129714 I &4 T4
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I Qe AR Y Y HHt viehS Ed WEoE 74
AME AlEE AFH 6t oH, o] HiolgA 105 E 7148
of thgt PCR AAtl AFstet. ERE AR S AFRTL
Ho A Al =581 A (COPAN, Brescia, Italy)E AM8-sko] A
H3t A BE AFES Fdets 1359 Alatoll thet real-time
PCR ZAtl AlFstqict. olek 2ol AL tiAf 35704004 &
1248FACIA 677 9 AFR IR ®H 577)9] Al2E AHFH5H
tH(Table 1).
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AolAl A& AFH WE-2 PBS (phosphate buffered
saline) 1 mLoll #&3}5lo] 3000 rpmollAl 10&7F A&
3t ¥ ASHE B, ALRIR EHAOA XFH 5t =%
Hjj x| o] Fo} -&uk5t A|E= Tryptic soy broth (BD, NJ, USA)
10 mLoll F&5to] 24A175%t Sttt 2t 45 9
vl A|E 200 ulE Ao AEAHAEE7](QIACUBE
HT, Qiagen, Hilden, Germany)E ©]-&3}o] A &3}
At} AolR] EH AlRoA FET HA A 5SS 1059 B

Samples and pathogens tested in this study

Sample type No. of collected
Cage swab 67
Feed bowl swab 57
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ol#A = 7 s|mAHlo]HA(Canine herpesvirus 1, CHV-
1), 7} TtHBto]#A(Canine parvovirus 2, CPV-2), 7} I&
yHlo] g A(Canine coronavirus, CCoV), 7 TehlEF4
Z} wFo]H A(Canine parainfluenza virus, CPIV), 7} tAH]
1 Hlo]#A(Canine distemper virus, CDV), 11%f°] 33X
vto]H A (Feline herpesvirus, FHV), 1.9Fo] T 2uHlo]# A
(Feline coronavirus, FCoV), 119Fo] Zr2|AJHto]& A(Feline
calicivirus, FCV), 11%0] Widuto]Z A(Feline leukemia
virus, FeLV) ¥ 119Fo] AgA Eulduto]ld] A(Feline infec-
tious peritonitis virus, FIPV)?} 1£9] 7|8% &, E4AXASE
(Toxoplasma gondii)9] 2.8 o3& &<l5}7] I3t PCR AA}
£ AASFATHTable 1). PCR AAl= =W AZAAIGNRRON
Biotechnology, Seongnam, Korea)olA A|fEE= ZF e
Al Z1E(IP11073, IP11074, IP12071, IP12072, IPC11048.1,
IP11176, IP12176, 1P12177, 1P12178, 1P12178, 1P21666)
2 FY43to] A XA 324 HHYE PCR machine (C1000™
Thermal Cycler, BIO-RAD, CA, USA)Z o]&3lo] AA|5}
. PCR &= AH=52 1.5% agarose gelo 100 V& 25
£ A71958 v, 20,0008 &A43E red safe (iNtRON
Biotechnology, Seongnam, Korea)2 G2t Fof UV
transilluminator (Gel DOC™ XR+, BIO-RAD)E AM&
sto] 7z A SolAl HES] {75 Felsto] w=E5te]
b AR RO HHOA AQFHTE Almo|A FET WA RS
2 Campylobacter (C.) jejuni, Campylobacter (C.) coli,
Clostidium (C.) perfringens, Listeria (L.) monocytogenes,
Salmonella spp., Bacillus (B.) cereus, Yersinia (Y.) en-
terocolitica, Staphylococcus (S.) aureus, EHEC (Entero-
hemorrhagic Escherichia coli), ETEC (Enterotoxigenic
Escherichia coli), EAEC (Enteroaggregative Escherichia
coli), EPEC (Enteropathogenic Escherichia coli), EIEC
(Enteroinvasive Escherichia coli) & 13% M2 24 o &
real-time PCRZ &I5ttH(Table 1). Real-time PCR
PowerChek™ 20 Pathogen Multiplex Real-time PCR
Kit (Kogenebiotech, Seoul, Korea)2} 7500 real-time PCR
System (Applied biosystems, MA, USA)S o]-&3}o] AA|5}

o u

Pathogens tested

CPV-2, CHV-1, CCoV, CPIV, CDV, FHV, FcoV, FCV, FeLV, FIPV, T. gondii
C. jejuni, C. coli, C. perfringens, L. monocytogenes, Salmonella spp., B. cereus,

Y. enterocolitica, S. aureus, EHEC, ETEC, EAEC, EPEC, EIEC
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FTEHAL 357049 AlolA] EHA AHHT A= 674
< HAJ2E PCR HARE AAIRE A3KTable 2), 117 449
A& 143004 & 1579 Hpo|2{A7HCPV-2 57, CHV-1 9
7, CCoV 17) AZEHUY. v+ 24 171 AAI2] AlolA
A& 189 AE= CHV-13} CPV-27F 208 AZEHULh &

T 22 170 GAI AlelA] A& 2304 F3] CPV-271 &
EH UL, A5 A 270GA9 AlolA] A& 434 B9
CHV-17} A&= et At Hhol2lA 10% 5 1LYolE

%32 3H= FHV, FCoV, FCV, FeLV ¥ FIP 181 & &3
% oh= CPIV 9 CDVE AZEHA Eton 1golE F5F8
k= 935U T gondii®= AEFA| Lokt

SE2 A 357049 AFRIRA HFHI AR 578
4O 2 Real-time PCR AAFE AAISH A3KTable 3), 87
A4 A7 8F A 11749 Altol(C. perfringens 67, B.

Detection of pathogens from cage swab samples

Pathogens* No. of No.. .of Detection
tested positive rate (%)
CHV- 67 9 13.4
CPV2 67 5 75
CCoV 67 1 s
CPIV 67 0 0
CDV 67 0 0
FHV 67 0 0
FCoV 67 0 0
FCV 67 0 0
FeLV 67 0 0
FIPV 67 0 0
T. gondii 67 0 0

*CHV-1, Canine herpesvirus 1; CPV2, Canine parvovirus 2;
CCoV, Canine coronavirus; CPIV, Canine parainfluenza virus;
CDV, Canine distemper virus; FHV, Feline herpesvirus; FCoV,
feline coronavirus; FCV, Feline calicivirus; FeLV, Feline leukemia
virus; FIPV, Feline infectious peritonitis virus; T. gondii, Toxoplasma
gondii.
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cereus 371 ¥ EPEC 27) HEHUrh A4 270 dA°F &
S 10 FA AR AlmolAE 2F ol Al RAAE 5
BHoz AEHAUY. AANG Al 5 C. jejuni, C. coli, L
monocytogenes, Salmonella spp., Y. enterocolitica, S.
aureus, EHEC, ETEC, EAEC ¥ EIECE HE&=A] &ttt

=TI 35704 F AR AlmoA vl A7t HEH
Aae 1B 14%RAIL, AR A=A Aol d&d
A= 8704(22.9%) A 2™, o2& E= Alto] i HEH

2] o AL 18714(51.4%) Tt

CPV-2+= of "l Z3obA|of| A Azt 454 Uetls HA
£ ok HolHAR o] AFoflA 57(7.5%)°] AEE U
CPV-2+= & 42374 A7) ap/do] wal T1of upat £#
O g ujdEo] E FoA AAl= 297 = Aobd=th(PatelTt
Heldens, 2009). 1% 7] wjZo] o]4 ¥ CPV-20] 2% #A°]
Alof] 2% AlH, &= glo] MEE F&E0°] Sol2thd EH-

Detection of bacterial pathogens from feed bowl swab
samples

Pathogens* No. of No.. .Of Detection
tested positive rate (%)
C. jejuni 57 0 0
C. coli 57 0 0
C. perfringens 57 6 10.5
L. monocytogenes 57 0 0
Salmonella spp. 57 0 0
B. cereus 57 3 53
Y. enterocolitica 57 0 0
S. aureus 57 0 0
EHEC 57 0 0
ETEC 57 0 0
EAEC 57 0 0
EPEC 57 2 3.5
EIEC 57 0 0

*Campylobacter (C.) jejuni, Campylobacter (C.) coli, Clostidium
(C.) pertringens, Listeria (L.) monocytogenes, Salmonella spp.,
Bacillus (B.) cereus, Yersinia (Y.) enterocolitica, Staphylococcus
(S.) aureus, EHEC (Enterohemorrhagic Escherichia coli), ETEC
(Enterotoxigenic Escherichia coli), EAEC (Enteroaggregative
Escherichia coli), EPEC (Enteropathogenic Escherichia coli),
EIEC (Enteroinvasive Escherichia coli).
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CHV-1+& 971(13.4%)°] AZ=" AAFA HiolZ A 10F
M 52 AE82 B9k CHV-1+& 19609 F49F A&
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C. perfringens= AFolut &9 AdolA FFste #2
B2A BEF &, AE 5 AdAd g Raso] Y AdoR

67(10.5%)°] HE=HH Al AAE 5 7F =2 Hl&2 &
AWt 22U o] XAMOIA BEE 64 5 C. perfringens
o] A=4 FAA cpale™ cpe A= AEEHA FUTH
cpeE oA FHES dorl= dolor A4 A oLt cpak:
AFAR Foido] gl= Ao ® IHA AtHMarks 5, 2002
Uzal 5, 2010).

B. cereus 37(5.3%)°] AE= A} B. cereust I1HYA
o2 371449 ofgdatoltt. o] o] AMESH= entero-

toxin, vomitoxin®] AEEE doy|H AX 719 59 A

EPECE 271(3.5%)°] A&=HUE
eaeA%} bfpA 27HA] FAXE A A&t Aot o] 27H4] &
ARtz &30 A JuAlzo] EPECE F2HA7]= 1
Ao gttt (Nataro 5, 1998). 7oAl EPECY] 7l A
Ab 59 A SAS dozicta I AN A
A% 5%1A 9%7HA] A 082 FhE] s AR HiH
v} Ick(Sancak &, 2004).
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1. vlolg A HAF A} 35704 6779] A°|A A& % CPV-
27} 521(7.5%), CHV-17F 971(13.4%), CCoV7t 171(1.5%) 4
=5 Ut

https://doi.org/10.7853/kjvs.2024.47.3.143



QTG gtels= YL FEHM 2F ZA
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