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A survey of canine infectious diseases in stray dogs in
Gyeonggi Province, Korea

Jae-Hyung Ko'*, Mi-Young Park’, Byung-Hoon Shin', Young-Hee Nam’, Kyung-Nyer Ku’, Ju-lll Son’

Gyeonggz Province Animal Hygiene Laboratory, Suwon 16381, Korea
Gyeonggl Province Assistance Dog Sharing Center, Hwaseong 18542, Korea

(Received 18 October 2020; revised 24 December 2020; accepted 28 December 2020)

This study was conducted to survey pathogens of canine coronavirus (CCV), canine distemper virus
(CDV), canine influenza virus (CIV), canine parvovirus (CPV), severe fever with thrombocytopenia syn-
drome virus (SFTSV), Dirofilaria (D.) immitis, Giardia and antibodies against Anaplasma (A.) phag-
ocytophilum, Borrelia (B.) burgdorferi, Brucella (B.) canis and Ehrlichia (E.) canis among stray dogs
in Gyeonggi province. We collected 271 feces, 291 bloods, 311 nasal and ocular swab samples from
311 of dogs in the Gyeonggi province assistance dogs sharing center from January to December, 2019.
Among canine infectious disease pathogens, Giardia was highly detected in 46/271 (17.0%) samples.
Subsequently, CCV 10.3% (28/271), D. immitis 8.2% (24/291), CPV 4.1% (11/271), CDV 1.0% (3/311),
A. phagocytophilum (antibody) 0.3% (1/291), E. canis (antibody) 0.3% (1/291) were detected. Based on
the results, this study is expected to provide a useful reference for disease control and management of

stray dogs.

Key wonds : Stray dogs, Canine infectious disease, Dirofilaria immitis, Giardia, Canine coronavirus, Canine

parvovirus
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S, 2010). 7S] F8 AAY AW AAA F 43P
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Ha7y HQlom, 17 wiilo] ARG E|aL QIARE A
40 = CPV g9 Aol Al&E L ltk(Sung 5,
2010). 71E WIS SAFECNA 54 Ee ol Y
ALY ALHES Fdots HolgAR 7 fAdH
H}o| 2 A(CDV, canine distemper virus)?}, F7]=53} 4]
SAEE sE 27] vgo] & & 18 42 54 7]
A& Fdot= 54 287 HolgA F shuel 7 €
Z 2 QAo #H A(CLV, canine influenzavirus) S A] 7<)
F8 "ol AR & 4= ITHO, 2009; Sung -5, 2010).
SSAAEATTAST L HIo| ] A(SFTSV, severe
fever with thrombocytopenia syndrome virusy= 22 =
7](Ixodidae)7} wj7iSt= Hiol2|AR WA, 4%F7] A
of, AuAAT 59 AISAAE UEHH, FU9
Ae 201330] A HAEAAL, 1 o]F g At
2yt Aiolth olet Zo] ME7|7t wifst= &
5 38 Aletd Ao 2= dnaplasma (A.) phagocyto-
philum®]| 2J3t ob &2t A S (anaplasmosis), Borrelia
(B.) burgdorferio] 95t e+ (lyme disease), Ehrlichia
(E) canis©]| 93t dE]7]o}=(ehrlichiosis) §°] AL
o, TN T Z+F =7 w7 AREo] A H &
E25E A5 JhKim 5, 2006; Chae 5, 2017).
N BE2EM S22 (brucellosis) B. canis©l] 2J3F AHA
Ao s HiiE 584 AdE AAMAE TR
A= YEA 2ou, oA B7] fat 3
oAM= Figty, 11¢ko] 95, EYE 424 5 3l
ot | BRAES2 AAAZGeRE WSt 9lo
Ao Al= B. melitensis, B. suis, B. abortus®} 2+ T}
& Bl wjs) BAE 27 AT, Eeleol
WolA e AolAE f1Ee Ao nwd v 9
of, ofid ¥4 4 {714 SolAY L i F
[35H & 4 At (Xavier 5, 2010; Na 5, 2013).
MY F8 7183 AY dAR=E ARAHES
(Dirofilaria (D.) immitis)¥} X LT oK Giardia spp.) &
o] qlth. 27| uj7fo ofs) ABE= D. immitisi= 7
Fse9 YRIEH| AS5S H77F S5kl 2]
AYE Eo7t FARZel E T o] BV oE e
d TES TEYL Al AutEh AFEE RS A,

agol, o4F 5 A Zfs=Eol 714854, 53] A
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A A EAAR] sHe ALE 9lo] Zo
L Ao|th(Kim 5, 2009; Kim 5, 2014). X
] o}z 5 (Giardiasis)2] AUAQ Giardia spp= HI
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Elo] J4ast 7ol tisto] i Al AFAL A
T AAFAE AYsila, 3115 R E9,
b 9 3 BH|E swab, ¥ 52 AFstelon, &
MO oF 2 mLE K.EDTA tubes (Becton Dickinson,
USA)ol A FHstet. AHT BE Al5e SA AF
A& AR AR Al Z[oke] HhSAH, £-A]9] %
Eoji, 181 5 H ASAEE ZARE AT F
7149 A8 FHsteH, 1d9 o|ste] 7iE ofd
WA (puppy)2 EFoHtE 1213 B AF 10 kg
o|5te] #FF= 4FHLE, 11 ol 5= HB4
o2 Taalsc,

HaA| ZAl

B. canis©l| T3t FAFA} CDV, CIV, CPV, CCV,
Giardia QA= BioNote (Korea)?] Rapid kitg At
&otRen, A5 WP D immits FL4
AL} A. phagocytophilum, B. burgdorferi, E. canis®] &
A H A= IDEXX Laboratories (USA)2] Rapid kitE A}
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B AAE 74 kite] Aol vzt XSS,

i 22 U PCR

ArEE2 3 A Y 150 uLE Fsto]. &
= oAM= ZAH] (Nextractor, Genolution, Korea)?} 3
7] E(NX-48 Viral NA kit, Genolution, Korea)E ©]-&3}

5
of AlzAte] ARgRROl wEh RNAS F&510], 4F
AZHA] —20°Co] Hsth. 5% RNA 5 uLg
3t & SFTS Real-time PCR kit (Kogenebiotech, Korea)
@} ABI 7500 Fast real-time PCR (Thermo Fisher Scien-
tific, USA)S AR&-5lo] SFTSVE AASHA T

A, A9, 55 Y Aold wE ¥ FAHE
As AAstelon, Ado wE AAF d
JE°] tol] E4HEA(Ducan’s Multiple Range
Test)yS AIA3H9ITh EA] HE]= SAS 8.0 (SAS Insti-
tute Inc., Cary, North Carolina, USA)& ©]-&3}% 0,
P<0.055 TA4 F9 F+EoE TSI

2 I

GHAE BAF 22t
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Table 1. Positive rate of canine pathogens detected from 311 stray dogs

Pathogens™ Sample type  No. of samples No. of positive (%)
CCV Feces 271 28(10.3)
CDhV Ocular swab 311 3(1.0)
CIV Nasal swab 311 0(0.0)
CPV Feces 271 11 (4.1)
SFTSV Blood 291 0(0.0)
AP Blood 291 1(0.3)
BB Blood 291 0(0.0)
B. canis Blood 291 0(0.0)
E. canis Blood 291 1(0.3)
D. immitis Blood 291 24 (8.2)
Giardia Feces 271 46 (17.0)

*CCV, canine coronavirus; CDV, canine distemper virus; CIV, canine
influenza virus; CPV, canine parvovirus; SFTSV, severe fever with
thrombocytopenia syndrome virus; AP, Anaplasma phagocytophilum;
BB, Borrelia burgdorferi;, B. canis, Brucella canis; E. canis, Ehrlichia
canis; D. immitis, Dirofilaria immitis.

EojlA AfFSE 311749 4 W 3 RHlE A=, 291
9] g, 27119] ¥l diste] 72+ HAA HAE
AASE AT} Giardia 4674(17.0%), CCV 287(10.3%),
D. immitis 247(8.2%), CPV 117(4.1%), CDV 37(1.0%),
A. phagocytophilum@} E. canis 171(0.3%) £°2 HE
T QK Table 1). Al 5 B. burgdorferi®} B. canis, H}O]
& & CIVeF STFSVE AEHA 9t

dg, Lo I F3E A A 2

Aol oE HYA A= Table 29F At
AL Giardia, CCV, D. immitis, CDVS} CPV, E. canis
<02 AEHYI, AL Giardia, CCV, D. immitis,
CPV, A. phagocytophilum <=°2.2 A=t 1 F 5
ATHd o482 filey, CPve FdEo] AH
A TA%E FHROA Y FAEE(18%EY B2 FF=
Btk CPV 9] Ao JEof uE FAHE Aol
AATH

127§ € olstet 1270Ed ZIto] 2 HUA A
A2 3= Table 33 2t} AAO| A= Giardia, CCV,
CPV, D. immitis, CDV, A. phagocytophilum <93 7
SEHQIH. 11 F CCVY FEC] 14.6%= A &
FE6.4%HET = om(P<0.05), CPVE FAEOI
77%% 479 FEE0.7%)ET A YERTH(P<
0.01). AN += Giardia, D. immitis, CCV, CPV, CDV
O} E canis &0 2 AESEHJA, AAS D. immitis
FEO] 122%= A2 FAE 3.1%HETH FA5| =4
LFERFTHP < 0.001).

30 W& AlEe A0 g Bls 4=
Aog woorn, A A= 471 BEstr|o

Table 2. Positive rate of canine pathogens by sex

Male Female
Pathogens N, of No. of No. of No. of
samples  positive (%) sample  positive (%)

ccv 163 18 (11.0) 108 10 (9.3)
CDV 190 3(1.6) 121 0(0.0)
CIv 190 0(0.0) 121 0(0.0)
CPV 163 3(1.8) 108 8(7.4)
SFTSV 179 0(0.0) 112 0(0.0)
AP 179 0(0.0) 112 1(0.9)
BB 179 0(0.0) 112 0(0.0)
B. canis 179 0(0.0) 112 0(0.0)
E. canis 179 1(0.6) 112 0(0.0)
D. immitis 179 15(8.4) 112 9 (8.0)
Giardia 163 30(18.4) 108 16 (14.8)
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HEAY FHE Aol= AF 594
RS TH(Table 4). L2t HFHANA 714
Giardia®} D. immitis® FHEL ZF 25.0%%}
21.4%2 2B A(16.7%2} 7.6%)°] B3| =& Ao =
[Si=g7e=g

AZE A FA B2

Al = 2(GE~5%), A5 06E~-8%), 7=
(OE~119), AL(14, 24, 292 FE51%om, 1
o W FHA HA B¥= Table 59 Lt} Giardia
9] A& FHEBS3%)0] E(15.4%), o15(6.7%), 7F=
(17.1%)9] FAAERY o =JTHP<0.001). D. immitis

A Al

Table 3. Positive rate of canine pathogens by age

<12 months >12 months
Pathogens N, of No. of No. of No. of
sample  positive (%) sample  positive (%)

cev 130 19 (14.6)* 141 9 (6.4)
CDV 144 2(1.4) 167 1(0.6)
CIv 144 0(0.0) 167 0(0.0)
CPV 130 10 (7.7)** 141 1(0.7)
SFTSV 127 0(0.0) 164 0(0.0)
AP 127 1(0.8) 164 0(0.0)
BB 127 0(0.0) 164 0(0.0)
B. canis 127 0(0.0) 164 0(0.0)
E. canis 127 0(0.0) 164 1(0.6)
D. immitis 127 4(3.1) 164 20 (12.2)"**
Giardia 130 20 (15.4) 141 26 (18.4)

*P<0.05, statistically significant. **P<0.01, statistically significant.
%P <0.001, statistically significant.

Table 5. Positive rate of canine pathogens by season

o] FAEL E(10.6%)T o] E(10.8%)°]l, CCV] YA
E2 712(19.5%)°], CPVe] FFEL E(7.7%)°] Z+
o2 AAdo| vl =2 AFS HFor}t EASHH

CRER-T8

0]
T

— 18

&}, 20199
Alg|of] gt

Axte) B
k. WA

s HE AEE Yo AF HFet
W2 A4 phagocytophilum, B. burgdorferi,

Table 4. Positive rate of canine pathogens by body weight (breed)

<10kg >10 kg
Pathogens No. of No. of No. of No. of
sample  positive (%) sample  positive (%)

ccv 277 28 (10.1) 8 0(0.0)
CDV 297 3(1.0) 14 0(0.0)
CIv 297 0(0.0) 14 0(0.0)
CPV 277 11 (4.0) 8 0(0.0)
SFTSV 277 0(0.0) 14 0(0.0)
AP 277 1(0.4) 14 0(0.0)
BB 277 0(0.0) 14 0(0.0)
B. canis 277 0(0.0) 14 0(0.0)
E. canis 277 1(0.4) 14 0(0.0)
D. immitis 277 21(7.6) 14 3(21.4)
Giardia 263 44 (16.7) 8 2(25.0)

Spring (3~5 M)

Summer (6~8 M)

Autumn (9~11 M) Winter (1, 2, 12 M)

Pathogens No. of No. of No. of No. of No. of No. of No. of No. of
samples positive (%) samples positive (%) samples positive (%) samples positive (%)
ccv 104 10 (9.6) 75 5(6.7) 41 8(19.5) 51 5(9.8)
CDhV 120 2(1.7) 88 0(0.0) 48 12.1) 55 0(0.0)
CIv 120 0(0.0) 88 0(0.0) 48 0(0.0) 55 0(0.0)
CPV 104 8(7.7) 75 1(1.3) 41 2(4.9) 51 0(0.0)
SFTSV 118 0(0.0) 83 0(0.0) 41 0(0.0) 54 0(0.0)
AP 114 0(0.0) 83 0(0.0) 41 0(0.0) 54 1(1.9)
BB 115 0(0.0) 83 0(0.0) 41 0(0.0) 54 0(0.0)
B. canis 117 0(0.0) 83 0(0.0) 41 0(0.0) 54 0(0.0)
E. canis 116 0(0.0) 83 0(0.0) 41 1(24) 54 0(0.0)
D. immitis 113 12 (10.6) 83 9(10.8) 41 1(24) 54 2(3.7)
Giardia 104 16 (15.4) 75 5(6.7) 41 7(17.1) 51 18 (35.3)*

*P<0.001, statistically significant.
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B. canis, E. canis®] FAHARE SFTSV, CDV, CIV,
CPV, CCV, Giardia, D. immitisQ FQAAA = Al&A
@& ZIOI7IEE ARESHo] AAISHRLAL, SFTSV &4
ZAAF= Real-time PCRES ARE-5}9iTH

HUA A4 A3k 71954 A0 AR Giardia
17.0% (4671, D. immitis 8.2% (247)& A4 A7}
spolel Ay A¥weh tha w7 trehdeh. 714 wol
AEE Giardia= AR oty e} ojgs=3 7ol
FolA WISk 431717 902 oj2l Zokxlol
2% 9 43 A48 dod 4 ek Bad v g
T}(Shin, 2010). £ ZAMO\A Giardia &QL9] YAHE
(17.0%)< Liu 5(2008)9] =W(F7], 3, A, 4
W MO Giardia S8E(11.2%), Chung 5(2015)2] o
A D SEAS MY Giardia 78E(12.0%)2 B]<=5}
A vt A9 FAHE(18.4%)0] UF(14.8%)1H
o} oF7F =A UE e, o= Mochizuki 5(2001),
Huber 5:2005), Chung 5:2015)9] 917 ZA7}e} 1|2
SHRAct. B A9 FAdE(18.4%)°0] 1dF olst A¢
A9 FBE15.4%)H Tt oFF =A U}, A S
Eo| AAEY Fo4UA =4 EilH Itoh 5(2005),
Liu 5(2008), Chung 5(2015), Shin 5-(2015)%] A2}
T} #fol ®oli 9}, o) A} 24 A] ojdl 7]
A9 71&E o749, o7lds, 193, 2d9% 5 2 <
Toll Wt BE2A & AollA 71Q1et A& WeEH
ALE FEAES AZ(353%)°] F(15.4%), E(6.7%),
7H&E(17.1%)°) B8] ZA =4 YebE T Biancardi 5
(2004)0] o5t ojEEololl A Fit o]F(11.5%)%]
Giardia 8 EET AL FHEQ29.5%)°] B Eth=
B9} LA}, Tangtrongsup 5(2020)0 st 7]
(B17%)9] FHECl A=(172%)HH T = Hi1L
ot= Zpo|7t USRI ol= Giardia cyst7t A2} 5
St oA+ At v, 123 AxRole FHoFoH]

£Ql Zog 49,

Wi Aol Sl QIHBE 4% D in-
mitis ZHAAE] oA WA WL ZAP} o]0l
I Qlt} o] RAMIA = AH7|E R714 314F F 291
2] @Hof| et D. immitis FLAAAL A} 245771 &F
O & 82%9] AFES EAH o] HHES Kim
(2009)9] FH FHFAH(22.5%) e RUIL, Kim
(2010)9] HAAIY} ZUE(2.0%), Yun S(2014)2]
A G (2.2%)E ot =9k 2w, Kim 5(2014)2] A=A
(9.8%), Na 5(2014)9] FFAH(11.3%)= A
ANE Yok U Ao mE AHE Aolo
ot AL A3 AL 8.4%, GHL 8.0%=E Ao]E K

N

)

b 18 O ol ofn

o]z] ¢kttt o] Lee 5(1999), Na 5(2014)9] A
oA el Hs] A HAECl A HERdTL
Hugul glou, B %A A= Kim 5(2014), Yun
5(2014)2] A Axfe} o] o] mE 7944 A
= A7t gle Ao= ERlsilt 419 AdAE
122%93 AAL 3.1%5 o] B2 FIds5L
AolE et ol= AF 7ot A AdE
Zo] gopthal §F HiFEe] Huet UdR|sh= A¥f
2, dg0] VIS Ao HQlo] He ®I)o k=
SH= 7137 7] deeld. AR ddES =
o] 2(10.6%2} 10.8%)0] 72Tt A-(2.4%9} 3.7%)E.
ot E=A Uehst o= D. immitis7t 2S5 27
of m7lof s FAE &, o2 AT & WAt
of ZpFol Uetz] 7HA] 6714 ool 2857
29l Ao g watdEth SjolA RARE A17]9F XY

S rlurlo

J= AlARRE
7§ 8 Hpolg|AA ARl TFEL o¥ XA}
ZA3to A CCV (10.3%), CPV (4.1%), CDV (1.0%) &=
07 =7 Yelgth CCVe ANAZoR BRI
AL, 1995 CCV ¥WAlo] =917k} 19961 =
Azs17F A9 =W 7H9] FAEEE= 2F 50~60%=
95 A gUio] CCv ol FHASHA 2Tt AL
2 AU o 2ARY] CCV Y T HE(10.3%)
2 F|Z Jeoung 5(2010)2} Jeoung 5(2014)2] 7oA
9] CCV YA E(34.3%2} 32.8%) HT} IS X2, o]
= 9y §718E e R ATt ol Ao} g
AL 5 AESEE Hol= JHAE AAECSRE A
2 ZA0& oAgAZY EI & ALY &
A A7 FAEEZEGE A5 F2
olf= M4l 57} & F5=0] v it WAH
T e & siglr] WZel2tal Al Enh $HH Zamke
5(2001)2 g3}t AE2 CCVY FHEC I 1
A= F98 8471 ofyetal Husiont. o= Ao
02 CCV HAAEEGEA 11.0%, AR 9.3%)°] 7294
A= Zol7h YU oy RAReE UX|StH o, AHA Y
ZAE(14.6%)0] 37 (6.4%) 2t =4 Y& HoA=
Ato|7 Itk B3 AdE TEES AWEYH 7S
(19.5%), H2(9.8%), £(9.6%) 181l E(6.7%)&0.
2 UBth AZ9 2L AFolA A7t Wol A
of #HoE HiEH Hio|HA9 HEEC] AFHH
=Th= Tennant 5(1991)2] AFZAe} Bl SHH, o
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£ FYEo| Wk HoIA Hlssht, 7hol b &
A e Fol At Fol7k Agiek. T 97149 28
14 cov ZgAleo] e AR wA) ke 44
2, F covel RUAY A5 % e gl
2 %29 mUe o] Bastty Y2,

N

l

SSHA YEA|RE S430] H 45, 59
AoAe S84 4 9 AZ9S FE5to] AAE
o] Et}. ol¥ AOIA CPV 9 g8 27179 &
HolA TZA(FAFE 4.1%)°1 21, A FdE(7.4%)
o] FA(1.8%) Kot &=9kal, A Q] FE(7.7%)°] 4
A0.7%)Hth 5] A UEtE ol=

51(2005), Yun 5(2014)2] o]d FALe} H|wSHH ofH
Z3otA|oflA AR CPV FH8EC] A4 U2 2
H|S5HA 9L o] g FHE Aele fidit= &
oA Z}o|7} 91t 1831 Houston S5(1996)2] 674
o4 oA, ST NEY FH3eHA &
Mol A, AAET A4 CPV o] gt H1L
otx Zpo|E H Ytk CPVE A YHES &(7.7%)
T 7H2(4.9%)°] A5 (1.3%)0 AZ(0%) 2T =%A
9t A Fo4d2 flith ol= CPV Aol &=
AHt= 7HEE Rtk Jeoung 5(2006)9] A
T2+ oA Zpo|7f QU B AFATel o]l AE
& u|Fof] B9 of FFolx|7} CPVol| FHoFsith= A
= AT = UASAARE A A oz FE, AE
2 CPV AFEY AL B4 Holx= A
£AQ1 A47F At AoR AZH

g SAl5Eo AAEH, AAAZCE =
HEY HAES UEdi= CDVE 1270 mlgte
o Aopx|o A thgste, HAo]FFA H AWHF
of ozt A2t T #Ho] okl HirE HE ik
(Kim &, 2004; Yoon &, 2004; Yun &, 2014). Sung
5(2010)°] ofstH S-=uhete] A BA s H A
o] Aol A FAAstAoY &S| TR
UoH, T Myung 5(2009)9] FFAH 7] A A
0.3%%}, Yun 5(2014)] AAAY F7]1H0A 6.0%7}
CDV P4 UYegchs wa7t ARk ol 8714
ZAOIA CDVE 1.0% (314% % 357} o= 1
shtovl, 4% 47} ol 4, A%, 7, AE 5
of B BANY fo4S L & G B 24
9] CDV FAES =A Fokon, =ujoA of2] Ay
o] HIEy QU3 MYP/H}t AAREo] &2 Hio|HA
Q1 9hE SEI FAE HRT F ULEE BA4 o|FF
al

A 2AA7IE st APl FE 712d

o

fu—

9 L

N

Korean J Vet Serv, 2020, Vol. 43, No. 4

55 & & ¢S Al TARANICE HAES st
71 olgoh =W CIV FYRALE Na 5(20139)%
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