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Wild boar is closely related to domestic pigs in terms of genetic homogeneity and the possibility of a
source of infection by contact. This study investigated the prevalence of viral diseases from wild boars
inhabiting Gyeongsangnam-do, South Korea. A total of 374 blood samples were collected and sub-
jected to antigen tests to detect African swine fever virus (ASFV), Porcine circovirus type-2 (PCV2),
Porcine reproductive and respiratory syndrome virus (PRRSV). For seroprevalence, PCV2, PRRS,
classical swine fever virus (CSFV), Aujezsky’s disease (ADV), and foot and mouth disease virus
(FMDV) were investigated. The antigenic analysis revealed 73 positive cases (19.5%) for PCV2, while
no positive cases for ASFV and PRRSV. For the antibody test, 225 (60.2%), 2 (0.5%), and 48 (12.8%)
cases were detected against PCV2, PRRSV, and CSFV, respectively. There were no antibodies detected
against both ADV and FMDV. Our results suggest that the viruses infecting both wild boar and do-
mestic pig, mainly PCV2, are circulating in the wild boar population thus, the consistent monitoring
of prevalence in wild boar will be needed for transboundary spillover to the domestic pig.

Wild boar, Viral diseases, Gyeongsangnam-do, South Korea
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Qlck. Hls A= ASFHlo]# A(ASFV), HiA] G rguto]

WA (Sus scrofa)ye A AlA B2 =7FHs0l 24 E3xsh=
EzFog 20194 = ofx 7= X W (African swine
fever, ASF) A o] thth2{Ql opY slsf#] 28] o= 2l
8 MAUE} ZAFAR 20219 2AF 23 3 500 m o]
&9 MADEL F7Foke 202 e THNIBR, 2021). BI=H
A A = F7He s2E o € A EEE AA ZA47F
=, ARSohs WAl 57k Rl SR s BlEf A2}
ARS EjA] Aol 9 Alst, Hbol2l A, 718E T =% AAL
= Aol Azt ZA7F =2 tKGortazar 5, 2007; Ju 5,
2020). QAL A A= FUS FOE Z2 HiolgAE
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2(Classical swine fever virus, CSFV), S| @A A7|®gu}o]
2 (Aujeszky’s disease virus, ADV), SA] A FHfo|HA 23
(Porcine circovirus type 2, PCV2) 5 t}okst slo]g{AEQ]
& IS 5= Ao 2 FAHHMeier?} Ryser-Degiorgis,
2018; Zhou, 2019: Nisavic 5 2021). ASF= AR Fj Ao A]
A 100%9] ArES Yeh= Y] Ao = ASF
9] Huto] oAy HIHj A7} S 83 AT sh= Ao= IdHA
O w(Joo} Gortazar, 2021), 20199 3 ¥4y o]F 20234 2
714 2,80071°] Hi= ¥ MAZE DAEE= 5 oFg H=A]
oA B2A gAtE o] FE 57 f1Fstal )tk PCV2
F= AFAolA 71 F 83t HlolHA F SR, 97]9] §H

L
.
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F(PCV2a-i)o2 EFdr:. FHolM F2 F35t= PCV2a,
PCV2b, PCV2d §4% F FZolli= PCV2d7t 7HE =2 ¥
A Yetdie 22 PCV2es] E47F E1= A rk(Parkd}
Chae, 2021). & oA PCV2 A 571 ZAOIA 2zt
11.1% (2019~20204, 1,276 % A= B4), 36.3% (2015~
20164, 471 22 9 @ A& ti4)e] PCV2 #go] 2RlE]
o] A&AQl HoE dov|il JrHKim &, 2018 Wang 5,
2020). PCV2E, o3 HAAE Hddoz gH=o] A2
Hiolq ATHA AW (Porcine circovirus-associated diseases,
PCVAD) 5 ¥°7]H(Opriessnig &, 2007; Grau-Roma
5. 2011) o H=A7} A Huko] 821 7Hs/do] U= A
o & B9 tHSong &, 2020; Hu &, 2022). PRRSS| %
S, =W =HA s7ellA 20059914 2009F AF]] AR A]
AA 198 58 5 117 8N4 F/do] =3 e, 2007 ~
2008 FAMNIA 155 Al 5 51719 AlmoflA 3elo] HEH
©] 32.9%°] ¥ FHEZ 7155t Lee 5, 2010; Choi 5,
2013).

AAEE FGE5A =2d 20229 7= AEA G A
A5tz of iR QF AFS WA 9] = ZH7 18,222vH,
998,570utE] ol Got= AoZ 4, ERI=H(Table 1), A
A9 opAy Hl=fA]of| A F-eYsh= Hio|H A4 Ao A Aol
gt dlojEl7F 2535t AAloltt. wehbA A 157] AlollA &2
3] = HARE o BlEA] A AJmoA Hiol# A Ao

S AQY . TYE - YUsH Y0P 01BR - LR

rar

52 9 /1249 ol Aol Bae

AAtel AHEE AlEes 7] B Y-S0 9o =9 opg
A=A F AR 374H 02 20219 8YF-E 20229 487X
S50 ASF Ak A|A A7gu] A o] dgko 2 opIAETT
A3l9] FZXE ol AAEE 1571 Aol =L, H4
HE SEAIATE AR SHE 0] HA AREE UL Y A&
= 13 A4 EDTA HFE(BD Vacutainer® EDTA Tubes,
BD, USA)E ol-&sto] A5ttt AAL 352 %+ Table 22+
2ol 67 Aol thigt HARE AAlsHH

A=A A|EA ASFV, PCV2, PRRSV FUAAE H5t
o] AE 374404 DNA E= RNAE F&(Viral Gene-spin
Viral DNA/RNA Extraction Kit, Intron Biotechnology,
South Korea)dtith. ASFVe] FUAAR=E Al#EE VDx®

Estimated population of wild boars and domestic pigs in Gyeongsangnam-do

Area Estimated No. of wild boars
Changwon-si 1,142
Jinju-si 1,165
Tongyeong-si 440
Sacheon-si 641
Gimhae-si 605
Miryang-si 1,366
Geoje-si 738
Yangsan-si 894
Uiryeong-gun 910
Haman-gun 635
Changnyeong-gun 827
Goseong-gun 896
Namhae-gun 603
Hadong-gun 1,203
Sancheong-gun 1,548
Hamyang-gun 1,345
Geochang-gun 1,452
Hapcheon-gun 1,813
Total 18,222

No. of collected samples

No. of pig farms No. of domestic pigs

68 64 51,909
5 69 50,679
0 8 1,766
7 40 20,602
6 112 198,423
0 33 77,986

28 0 2,668

26 48 57,621

23 26 53,102

35 46 66,973

32 37 44,560

22 46 81,555

24 21 6,099
0 33 36,608
5 68 34,272
9 95 37,921

43 54 43,3342

41 109 132,4844

374 918 998,570
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Diagnostic method used for viral diseases in wild boars

Target Pathogen Method

ASFV
PCV2
PRRSV
CSFV
PCV2
PRRSV
ADV
FMDV

Antigen qPCR

qRT-PCR
Antibody

ELISA

ASFV qPCR (MEDIAN Diagnostics, South Korea)& ©|-&
3 A FAbe] Ao uhet AAstE.om, PCV2, PRRSVE 3¢
AAF= Al#EE VDx® PRRSV/PCV2 qRT-PCR (MEDIAN
Diagnostics)E ©]-&3f AXAF2] Argof what AAstct.

A AARE 8l EDTA FEQ A-Z A4EF (1,000 xg,
15 min) & @A oflA Q=HAS] CSFV, PCV2, PRRSV, ADV,
FMDV FAAAHE flste] 242 VDPro® CSFV AB ELISA
(MEDIAN Diagnostics), VDPro® PCV2 AB ELISA (MEDIAN
Diagnostics), IDEXX PRRS X3 Ab Test (IDEXX, USA),
Pseudorabies Virus gpl Antibody Test Kit IDEXX), VD-
Pro® FMDV NSP AB ELISA (MEDIAN Diagnostics)Z ©|
2oto] A ZALY] Argof wet ELISA reader (Molecular de-
vices, USAYE ol|-&5to] HARE AAlSHSIT

A FA O] Thg B A] Brol2A AR HAF FAHES] A
ol 7AIFHAARGE & FAE FHE)H HAM9 A4
AAE FHE)S o]8dto] EA(GraphPadPrism Ver.9.3.0,
GraphPad Software, USA)3}3L 5414 3242 AASHAH.

at

A 1570 Aol A Alget sigfA] @9 3745000 Higt A
A L 2IE Table 30 U QAT PCV29] ¥, A
A AT 73 (B 19.5%, 0~43.8%)°1A4 Fol AEEAL
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Approved commercial kit
VDx" ASFV qPCR (MEDIAN Diagnostics)
VDx"” PRRSV/PCV2 qRT-PCR (MEDIAN Diagnostics)

VDPro” CSFV AB ELISA (MEDIAN Diagnostics)
VDPro® PCV2 AB ELISA (MEDIAN Diagnostics)
IDEXX PRRS X3 Ab Test (IDEXX)

Pseudorabies Virus gpl Antibody Test Kit (IDEXX)
VDPro” FMDV NSP AB ELISA (MEDIAN Diagnostics)

™, 225%(60.2%, 36.8~100%)°14 FA7F HEE AL 647
(17.1%, 0~43.8%)2] 9 A|=o|A FL3} FA7t n5F HE
=} o= AA PCV2 9 FHA=E 731 F 64%(87.7%)
9] AEAA FA7F AEE ACE iR PCV2 T ¥4
AA7E FA FAdoz vebdt A GE EXo|A PCV2 FP2
AlAL, AP, FYES AT BE AZlA HEEUL
FE(43.8%), AFHAI(42.9%), FoHH37.5%), AZH30.2%)
«0 2 Uiyt B3 BE Ao A PCV2el tigt A7t A
EH o AFA(100%), AHAAI(100%), &1HwH87%), A%
(81.4%), AH4T-(80%) <22 ettt PCV2 T 2 A A
Ab Aibe AAERE FYAQ] Zol7t = Alo] FAXHCE &
A= ATHP<0.05). A&7t =HE A9 AbS A9 4= &
E oRY BlEiA] S0t A FAHE Ale]9] BRAPS Yot 7]
At ko] 219 ek 2719k PCV2 A FHES B4
23k, Z47E9] JdT PCV2 FA| FE Aol9] 4 HA= &
A=A EUTHFig. 1). PRRSVY] T, FAIAAL 23 2
oA BHE FANA type)tt +HE FLEU type)S BF
AEEA oot 24AANA], AL, 0.5%)014 A7 &l
= Qlct. CSFVA= AL 23} 487(12.8%, 0~27.9%)01 4 A7t
AEEGoH, AGHE AFE27.9%), FAHA(19.2%), ZISHAl
(16.7%), ZE(15.6%) &0 2 Velyrh AAME BE AJgo]
A ASFVO] e HEHA ghgtew, ADVeF FMDVe] 34
AL A BE S0 SRIE It

il

>,

A opd B A= F FE ArE ZHsHE PCV2,
PRRSV, CSFVO] tfste] opd Hl=fx] 2] AJE 3t A5 whet A
1 FES] AolE UEt=A] Lobr] sl 242 sk
o 22H opy WA ARl Ft WAool E7Iste] A
4T BAE 7H = AFE 30 kg EIE FEoko] EA5HGCH
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Table 3. Summary of the antigen and/or antibody detection in wild boars from Gyeongsangnam-do

N = = o= AO =
Y¥s 289 AQY D¥a - I¥st YY0f - 0152 - UL

No. of positive (%)

No. of

Location e PCV?2 infection PRRS ASF CSF  AD FMD
Ag* Ab* AgtAb*'  NAAg EUAg Ab Ag Ab
Changwon-si 68 9(13.2) 25(36.8) 8 (11.8) 0 0 0 0 10(147) 0 0
Jinju-si 5 1 (20) 5 (100) 1 (20) 0 0 0 0 0 0 0
Sacheon-si 7 3(42.9) 7(100) 3(42.9) 0 0 0 0 0 0 0
Gimhae-si 6 0 3 (50) 0(0) 0 0 0 0 1(167) 0 0
Geoje-si 28 5(17.9) 10 (35.7) 4 (14.3) 0 0 1(3.6) 0 4(143) 0 0
Yangsan-si 26 1(3.8) 12 (46.2) 1(3.8) 0 0 0 0 5(192) 0 0
Uiryeong-gun 23 2(8.7) 20 (87) 2(8.7) 0 0 0 0 0 0 0
Haman-gun 35 7 (20) 14 (40) 5(14.3) 0 0 0 0 4(114) 0 0
Changnyeong-gun 32 14 (43.8) 24 (75) 14 (43.8) 0 0 0 0 5(15.6) 0 0
Goseong-gun 22 2(9.1) 16 (72.7) 1(4.5) 0 0 0 0 3(13.6) 0 0
Nambhae-gun 24 9 (37.5) 15 (62.5) 7(29.2) 0 0 0 0 2(8.3) 0 0
Sancheong-gun 5 0 4 (80) 0(0) 0 0 0 0 0 0 0
Hamyang-gun 9 0 6 (66.7) 0 (0) 0 0 0 0 1111 0 0
Geochang-gun 43 13(30.2) 35(81.4)  13(30.2) 0 0 0 0 12(27.9) 0 0
Hapcheon-gun 41 7(17.1) 29 (70.7) 5(12.2) 0 0 124 0 1(2.4) 0 0
Total 374 73(19.5)  225(60.2) 64 (17.1) 0 0 2(0.5) 0 48 (12.8) 0 0

*Data that significantly different in regional groups by chi-square test (P<0.05), ‘Samples detected for both antigen and antibody.
Ag, Antigen; Ab, Antibody; PCV2, Porcine Circovirus Type 2; PRRS, Porcine Reproductive and Respiratory Syndrome; ASF, African
Swine Fever; CSF, Classical Swine Fever; AD, Aujeszky’s Disease; FMD, Foot and Mouse Disease.
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Fig. 1. Prevalence of Porcine circovirus type-2 (PCV2) antibody in Gyeongsangnam-do. Heatmaps of domestic pig populations (A) and
wild boar populations (B) are displayed with colored regions representing the level of each population. The size of circle in each region
indicates the relative prevalence rate of PCV2 antibody.
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Test results for viral diseases in wild boars by sex

Sex No. of tested
PCV2 (Ag)
Female 204 46 (22.5)
Male 171 27 (15.8)
total 375 73
P value 0.11

Test results for viral diseases in wild boars by weight

Weight No. of tested

PCV2 (Ag)
0~30 126 29 (23)
30~60 113 20 (17.7)
60~90 72 15 (20.8)
90~120 42 8 (19)
120~150 14 1(7.1)
150~ 7 0
total 374 73
P value 0.50

B AA A A5 AJE7E BIXE Table 49 29th PCV2

AAAL A3t FAH o2 et AlmE A 467(22.5%), A
277(15.8%)°19 1L, FAAA A} FAHOE Uehd A8 o
A 1237(60.3%), 2 1027(59.6%)°131tF. PRRS FA|AA
A3t Fgo= yehd AlEE 4 18(0.5%), 3 13(0.6%)
o|%al, CSFV FAAAL A3t FPo& yehd Algs A 29
A(14.2%), =2 198(11%)°1 At & AollA] AAbd ZE 3
AA ] F FHE, FA FHE BF FE 2 Fou|st 2}
ofi= UEhA] oot

AL G A7 FAE BELE Table 53 29ttt PCV2 &
LA A7} 30 kgolsk 7HAONA B FHES 23%= 7Y =
Al ekt PCV2 FAIAAR A3 120 kgZ3} 150 kgolst 7
Ao A FA FAdEC] 85.7%2 7HF EA UErdon, A%
O & {OJgt Aol & UEFHTHP<0.0001).

S

of4 Blgx]= ASFV, CSFV, ADV, PCV2 & oj& "oz 2
O] &3 2 AL YA, ARS- =2 of] B3 opAY =R o o
g A AL HlofEl = wHgt Ao|tk(]u 5, 2020). whEkA] 2
A= BEAG 1570 Al7-9] oY Bl 2] @H A=A ASF,
CSF, PCV2, PRRS 52 HiolZ A4 ARE9] A4 AHIE A

www.kojvs.org

No. of positive (%)

PCV2 (Ab) PRRS (Ab) CSFV (Ab)
123 (60.3) 1(0.5) 29 (14.2)
102 (59.6) 1(0.6) 19 (11.1)

225 2 48
0.91 >0.99 0.43
No. of positive (%)

PCV2 (Ab) PRRS (Ab) CSF (Ab)
58 (46) 1(0.8) 17 (13.5)
61 (54) 1(0.9) 15 (13.3)
57(79.2) 0 7(9.7)
33 (78.6) 0 4(9.5)
12 (85.7) 0 3(21.4)

4(57.1) 0 2 (28.6)
225 2 48
<0.0001 0.95 0.61

Sto] opAY W= A] W B ol =g F1A; FHPE
PCV20l tigt 9, FAHA 23 AEAH W PCV2 T
FPES 19.5%= UEHL An 5(2014)0] Hgt A=t opAy ol
=2]] PCV2 thet e FHEME.98%)ETH= AT Ju &
(2020)0] Hugt 7] 5RAA op =z 9] A FHE
(31.6%)EtH= Wtk E3F Kwon 5(2017)0] E11g A= A
S HX9] PCV2 &Y FHES 2009~20154E 30.3%, 2016
W 78.2%= oY Hl=iA]of H]sf A Vreb) ZsiAl AP,
TFES AL 1270 Al EH A=A PCV2 T ¥4
o] ZRlxlon, I FHPEY = 3.8%~43.8%= HE
ok AEA Y W PCV2 A FAHES 60.2%= HESETL, 2
£ 1571 AltellAl PCV2 FA o] I on, FA| ¥4
E9] W9l 35.7%~100%2 Yergeh Ad A9y A H9E A
S HA]9] Bxel A Ao, ARG A9 A7t AdiE o
2 HL2 A A DAY 4.5%, AF: 2.1%)°14 7H &=
2 PCV2 T PRI 43.8%, AFHAL: 42.9%)0] BRI
o, A HA AR HR9) 19.9%S AA|sk= AsiA2] 73
9 BE A=A SH0R YehEt ol3t At Aol A
|5 AqUolA -8 ol HEiR 9] AlErt A gERE 4
Zpol 7} QUal, A HHAZ O] A A} vf7f R 2 A] opAY BlEf %]
7F EE AR o] S A 0 & A AlstE R 29 0] AP A 112Gl
o] ARg R AWEY] fEog YZETh o] opy
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Aol A O] WA BR-&, A4 B4, AHH 54, A #
P A= 55 15t ARS HRARY At 7eAdS Stk
AL o B4 Ao2 F7HARl Aol 8T ZoRE A
FHh £ PCV2Y] A FHEL WA FA- | ot #
oJu|gt 2}o]7} ek om(P<0.0001), o= Aol ket 4
FEEC] ST 7€ A At vkt AEFE Bl
(Vicente &, 2004). PCV2 ¥ FHo=2 IWAHH A= 738 F
6474(87.7%)°1A FA7F Al HEE ol Aol AH-E opY
SUEfA] ol A violH A P v Eo] A&H O R o]FoiA]
U= AoE FHT 4 vt Ty FATES ARgoto] AL
2 AT E4 A, UE 471 W PCV2 3ol tigt 24 o
A3} v w7t o HLER 5 o]of gt 7t RANE B5
T oA Q=R 9] PCV2 7rAATY} Hu} Fo]E Bt dd
A AWE 5 90 2o & AlEdrh PCV2E Hiolf A 7]
Ao weh PCV2a-i7tA] 9719 fAP 0 EREr §43
I} QTN =2 A HolA & gou A7 wtet
Fok= Aol dolgt Ao & Rl (Fenaus 5, 2004;
Franzo%} Segales, 2018; Park¥} Chae, 2021). 3% A]7]9]

£ A7 wsgtol gt 71 £4S XYkl AR =R o)
A19] W3} Fat BlwE Soto] Zf A9 PCV2 HELE
olgfsh=t| ag AoZ Atz Hct

PRRSS] 739 op Bl=fz|of|A] AhS: =R 29 v} 754
1R 9kk O ™ (Meng¥ Lindsay, 2009), PRRSVO] Hgt &
QAAL A3 LAY Y PRRSV FLL A& A ottt 3
A AT FA FHEL 0.5%Z Choi 5(2012)0] Hugk A=
opA¥ gl=fx] 2] PRRSO] gt T F/dE(1.5%)2F Ju 5(2020)
o] Hurgt 7] R op vl 9] e FHE4.0%)ETH
WA UER e, Kang $5(2014)0] 213t g ¢4 ARS:
Z19] PRRSV A FE(82.8%)E.c} v @A vt} A=
ARS A 2] M} 7o) w4 9 A0 ® wET oA
Tk 24 thefgdo] 31 Hol7k 4l PRRSVE] EAE 2o}
A oy Sl A]ofA 9] AARE F7]H O R AlYstal HEHE vt
o|HAEY §A HEES FVIH R IRIct= 59 tFo] I
8 707 AtrHT

CSF9] A% ARHA oAM= 20169 =W 270 54 218%F
oA &g MA7F Bid o]F wAEZo] glout, Choe &
(2020)°] Eargt 20179 FEAY o8 =R CSFV A
FFE0.3%)°l Hlo] 2 2APNA = 12.8%9] tl9- =2 TA|
FHES Hof CSFoll et a3 ES A Y= o Hl=hA]
oA o F (wild-type) Hio| 2| A7} =86kl Q= 0=

L@ e
far g

o
-

71X
o=

rk

89 HQY  I¥E - st UY0h - 0158 - AL

rar

fol

FAE QI ol 53] HAA G0l A 25)H op slEA] 9
CSFV A FdEo°] w24 F7lskal Qlth= Choe 5(2020)
o] A+t Aot IX|ot 25 opJolA] =8k & WolE CSFV
7F AbS AR HukE 7hsAd, @A SollA ARl CSFV
A0 g "roj7t 7HsdtA] 59 F7HHQ At R Ao
},

ASFE WA E F8 &2 Sto] ASFVO] = 9l
AA| 7} vl g2 0] Hutol] 23 AT = Ao YA
A2 H(Chenais 5, 2019), & A+ 235 23}l dA7HA] 73
WA opy Bl A] 9 ARSElA| oA 9] FHL Q1] gkk
ok ADVOl gt FAHAL FA| G Alme SRIEA] ko
71& AFE0l4 ADVZ}F SlEfA] oA ARS: A2 HutE AL
So] HuEoy, Yutdog defx|oA WAEE= ADV &
9] gL F2 Ao & d#A UtHHahn 5, 1997). FMD
o] ol op e A} Abs HA] BT FMDVol| Aol
AA T w2 et ARS HHAZE M} 7HsAdol| tieiAlE & g
A4 SttHRuiz-Fons 5, 2008). WHAE B3 o5&
o4 FMD 2 e=19] FA= A& I Eol=t 583t
Ag-S otuE AA| opg Y Hiolg Ao oJFt A WAL WA
gk 2|54 1 ofzho] Y a3k Aot

BEAGL A7) Wo] BEgt A9 502 oA 7}

o 234

o =2 =

Sy o

1

off tet ™oz At ZEre] AR, 28] BlIHjA] HpzAl, 9
5 ZEHE] 5 A% 7 8T W AlE A3 52 AlFSkL 3A
2H 20239 371, 7 A9 Abs =AM EAYSHAIL, oFY
SR 9] A S5, A& FFAGIME 49 A7 &=
o = w7l A5 fgol HaL ek BaA oA e of
A BlHA] B AR Szl A o] A2 20234 29 AA7HA] &
U=A] AL A 23] 5l e Ao wE Wj2]9] &5
SOE ASFO A 37F ALHAL Q. & AollA d
AlmE2 AGER T2 opY Wi 2] 24 WA =, AR S
A 4=, A A B4 5ol bt 128 glo] s3] A Hzte] |
ot Bl Aol = AE HER IS ST A iR 2
9] oAy sl x|of|l A ASFE ZFHE 6719] Hiol2A A

o] AejE ARIC.2H opY wisfx| o] Huto] o5t ArE9]
A

= h=
a2l wel thale] B8 4= 9 ACE s}

Ak

i

()
i)

7

o

L
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BEAY 1570 AellA AT Hl=iA] BY 37482 o
o7 67l vpol A4 AW(ASFV, PCV2, PRRSV, CSFV, ADV,
FMDV)9| 7l AelE AT A= et 25ttt PCV2
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