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Bovine viral diarrhea virus (BVDV) is distributed in cattle worldwide and causes significant econom-
ic losses to the livestock industry. Identification and remove of BVDV persistently infected (PI) cattle
is very important to control BVDV infection in cattle herd. The objective of this study is to investigate
the infection status of BVDV infection in Korean native cattle (Bos taurus coreanae) farms located
in Jeonbuk State. From 2021 to 2022, a total of 1,497 samples were collected from 17 cattle farms and
tested for BVDV antigen using a commercial ELISA kit. By the first ELISA testing, 24 cattle from six
farms were positive for BVDV antigen, showing the farm-level or cattle-level prevalence of 35.3%
or 1.6%, respectively. By the second ELISA testing which carried out with the first ELISA-positive
samples after three-weeks, 12 cattle (0.8%) from five farms (29.4%) were positive for BVDV antigen,
indicating these cattle were PI cattle. Genotypes of BVDV were determined with 12 BVDV-positive
samples using a previously described RT-PCR assay and the results showed that 3 (25.0%) and 9
(75.0%) were confirmed to be type 1 and type 2, respectively. These results will be helpful to establish
the effective control strategy for BVDV in cattle farms in Jeonbuk State.
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BVDV+= Flaviviridae™} Pestivirus%9] single-stranded
RNA Hlo]#{A R, BVDVY genotype 5-untranslated re-
gion (UTR), N°°2} E2 region®] ¥7141<Q ®s}o] wtet BVDV
type 13 BVDV type 2% WHojA|™, 8 Fet&l E2
9} ERNSS| HEE2FAY F44 EHOo=2 thE Pestivirus
oF id 4 913, Hoj|A RT-PCRE Hpo|H 29| FHHS
EA5 4= Qo (Mcgoldrick 5, 1999; Letellier?t Kerhofs,
2003). T3 A2 WA Fiol w2t A2 #HAd(cytopathic)
BVDVe} HIAIZWHA(non-cytopathic) BVDVZ FEHTH
(Ridpath &, 1994; Walz 5, 2010). BVDVY] 387 o]
A WA A A5 DR Id, SF7|dTo s AT
HAE 7hsstth £9] £34 ¥R damtads 59 HA
0] & F490] 45 =74 APEF o ® HATE LA, A2
3 HiolHA YL dAan 7|59 BiskE do7= AR
A=) A ckBolind} Ridpath, 1992; Baker, 1995).

BVDVE| #9 &+ ol A7F 29t wjdEo|y &3
Hof| ofgt A AT vk Ee] 7t HH, 357 A U
AT o] 9%t 71AH Mt 75t Lee 5, 1991
WOAH, 2024). HHAHOE WE A9 Lo A4S B
ojd, W, 4, ARE 59 BHEEET HAZE AA AdE=
Aoz &#A th(Lindberg, 2003; WOAH, 2024). BVDV
FE v TEVIF, 237]-H9E, Holr|Ed E WA
of & TSt T4 HolH, 53] d4l%-9 4+ BVDV A<
Al710] whet wljol AP, §AY, ARE A 719, PIL & S4F 5
o= Qlsto] Azt FAA £4S Utttk (Bolin &, 1985:
Baker, 1995; Cornish &, 2005). 02} 22 A4 £4 &
o] BVDVY] 41} oS gk a3k Ql W thdl] g=o] A
=3 Aot wEbA & Ao M= AEAY - AR 57
o] BVDV &4 % PI & &S 2ARICZ4 BVDV H9 4
A 99| 7% A=E gE sk} 5t
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JoRBE HS 149759 7 24 A5tk At 7
242 12417F olujol 17} ELISA 9 AAFE AXJsIE], 49

iAol disiAls BVDV 221 34 AARE A 2de 3iF &
o] ol A AF st o, 9 Almes =
w3t o2, AAF A7HA] -20C 0] 35 Bast

A A 2ol st BVDV T4 AAR= Al BVDV An-
tigen BLISA Kit (IDEXX, Switzerland)E ©]-&5}o] A| A}
Argo] ue} AASHEet. A Z2S Ear Notch soaking buf-
fer 200 pLoll 3] F71A sto] H2o]A 12~24A417F §HS
AIZl o, A 50 uLg A3 skdeh ¥ A4S 50 ul (E
+ ¥4 50 pl)2t Detection antibody 50 ul-& BVDV &¢0]
T 9H 96-well ELISA plateo]] 242t B3t T3, 37COA 2
|ZF ¥-g-stqint. RS S B A A th Washing buffer
& 53] AlAgt th, Conjugate 100 pl2 ¥l A-2014 30
2 HRSAIZ Y. SR o R Al SdAE A T, 100
uLe TMBE H7Fste] A-2o4 10& ¥H-3-AIX1 B2 100 uL
9] Stop solution& F7Fsto] ¥Fg-2 FAIAIRT. AA 23 o
%2 Microplate Reader (Moleculardevice, USA)E ©|-&3}
o] 450 nm Il A EF = (optical density, OD)E &35t
o, A79] ODIK(O)T =4 thE+2 ODZLNCx)2] 271 0.3
olFd Aol PAIRE Y= WA 13 3 HAE
oA P E WHE MA= 35 F AFHT BH@H) AEE
o|gsto] FUT WHOo = 23 HARE XPstlon, 14 4 2
2L AlolA 35 Fe FHLE BAEE /HAE PI &= 4
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BVDV ELISA &€ ZAAlOIA PT A2 B 1252 0
tj3to] Al® BVDV Antibody ELISA Kit (IDEXX, Switzer-
land)E ol-&sto] A|xAR] Aol whet FAIFARE HAISHA
t}. Sample Diluent 100 pL2+ @7 25 uLE BVDV FHo| &
®E 96 well ELISA plateol 242} 253 & 18~26TollA 90
2 9kt vhEHE B AAR o2 Washing buffer®
H A&t 5, Conjugate 100 pLS ¥l 18~26TA4 30
+ incubation A|Z. Washing @7 ¥H5 & 100 Lo TMB
€ Y1 18~26CoA 10& ¥H&AIZ] & 100 ule] Stop

d
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solution F7Fsto] B3-S HA|AIH T ZA3t= Microplate
Reader (Moleculardevice, USA)E ©]-&3}9 450nm I}l
Al ODE &745H31aL, S/PFtol 0.3 ol/dolH 44, 0.2 mIRto]
H 37, 0.2 0|4 0.3 H|¥ho|¥ Qg o= wAgstqict.

o

BVDV ELISA & HAIA Pl &2 BE 1279
o]-§sto] RT-PCR AARE AAISHY] Hio|HA FHPE
At @4 ARE dACE Maxwell RSC Viral Total Nu-
cleic acid Purification Kit (Promega, USA)E ©]-&35}o] A
ZAPZE AAIRE A wHo] whel RNAE $&5191th BVDV &
Ag ¥ RT-PCRL Irianingsih $(2019)°] 113t primer
setg ol-&oto] o33 & 270 & L5t tH(Table 1).
, %35 RNA 5 pL® common primer Z+ 1 uL (10 pmol)
RT-PCR premix (Maxime RT-PCR Premix, iNtRON)
715t reverse transcription @4 45C 30&3} pre-
denaturation @7 92C 184 717} §kg &, 92T 20%, 50T
202 9 68T 45%7F 403] cycle rection 9AE ¥HESH &
68T oA 587 o] WhSAIALE o] RT-PCR S24HE 2 ul
T} BVDV type® primer 2+ 1 pL& PCR premix (Maxime
PCR Premix, iNtRON)|| #525}9] nested PCR< AA|5H3]
O, 95T 158 &, 94T 40%, 56T 40%, 72T 40%4 353]
HEESHAL 2E 72T 723t w85ttt RT-PCR S&4k=
2 1.5% agarose gel A4 100 bp DNA marker®} &4 A
7195 AAISE o2, BVDV type & £0] =9 SZoRE

ekt

fr ek
1
o o

2y

detEe #u 174 % 549 1,497F 5o Ht

BVDV 12} & AAF 23, 670 5735.3%)2] 2457(1.6%)%
FPoE ZRlEIth(Table 2). PI &5 M&517] flote] 35

ol @RS AHH 3t 570 54 23514 5F9] FEF- 15
olu] =ZE o] AR AF E7hol o] 22} U AARE AHA|
gt A3}, 125(52.1%)7F ¥4 &, P &2 FRIHJH. ol& 7]
ZF0o 7 ojH oA golE PI 49 4 &9 E A &
FHES 47 23.9% (5/17) € 0.8% (12/1,497)& UErg2
o, FHEFEY FHES 0.9%~3.9% Alo|Ql A0 R FALE
A

&

BVDV PI & 12%9] EHA|EZ o]835ko] ELISA A4 AAH
£ AASE A7} 125 25 BVDV &4 4402 FIE It
(Table 2).

BVDV PIz &4 € 12579 &2 IAH 67(50.0%), 3 5
F41.7%) R AAS- 178 3%)°102m, AFe 127147 o
St FolA] 9%(75.0%), 2070 L% o1 35(25.0%)& Hehstth
BVDV PI /HAE2 AR e s =8 A7) Azld

2 Quto] ARSSHEE A L5kt Table 3).

BVDV &9% 24S ¢sto] Pl 22 BHH 1259 84 A
&5 0]85to] RT-PCR2 AAIRE A3, 127119] Alm F 37 Al
F94%= 360 bp 2719] BVDV type 1 Eo]& 9l wie7} &9l
gglom, 97 AlZo)AE 604 bp 2719 BVDV type 22| &
o]l W=} SRIF|QITt. o] AFE Boto] ERIH Pl 4 12
& 34 BVDV type 27} 75.0%= BVDV type 1 (25.0%)%
38l =30] ERI=UcKTable 4).

Oligonucleotide primers for the detection and genotyping of BVDV

PCR Step Primer Nucelotide sequence (5°-3”) Size (bp)
First reaction BVDV common AAG ATC CAC CCT TAT GA(A/G)G C 1,100
AAG AAG CCATCATC(A/C)C CACA
Second reaction BVDV type 1 TGG AGATCT TTC ACATAG C 360 (nested)
GCT GTT TCA CCC AGT T(A/G)TA CAT
BVDV type 2 GGG AAC CATAGAACTAAATC 604 (nested)

GCT GTT TCA CCC ACT T(A/G)TA CAT
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Detection of BVDV antigen and antibody in Korean native cattle farms in Jeonbuk State
1" Ag-ELISA 2" Ag-EISA Ab-ELISA Biovrilsiee

Farm .

No. Regions No. of No. of No. of No. of No. of No. of of P1

tested positive tested positive tested negative cattle (%)

1 IkSan 110 0 NA* NA NA NA -
2 WanJu 89 0 NA NA NA NA -
3 JinAn 329 0 NA NA NA NA -
4 GimlJe 98 1 1 1 1 1 1.0
5 JangSu 65 0 NA NA NA NA -
6 Wanlu 101 1 1 1 1 1 0.9
7 JangSu 87 0 NA NA NA NA -
8 WanJu 48 0 NA NA NA NA -
9 GimJe 12 0 NA NA NA NA -
10 GimJe 4 0 NA NA NA NA -
11 WanJu 54 1 NA NA NA NA -
12 WanJu 132 11 11 5 5 5 3.7
13 Mulu 19 0 NA NA NA NA -
14 WanJu 82 8 8 3 3 3 3.6
15 WanJu 37 0 NA NA NA NA -
16 GimJe 72 0 NA NA NA NA -
17 WanJu 158 2 2 2 2 2 1.2
Total Jeonbuk 1,497 24 23 12 12 12 0.8

*NA, Not applicable.

Details of persistently infected cattle detected in this study

No. Regions Sex
1 GimlJe Female
2 WanlJu Female
3 WanlJu Male
4 WanlJu Male
5 WanlJu Female
6 WanJu Male
7 WanlJu Male
8 WanJu Male
9 WanJu Female
10 WanlJu Female
11 WanJu Steer
12 WanlJu Female

Age (month) Post management
7 Isolation from other cattle
23 Isolation from other cattle
10 Isolation from other cattle
10 Isolation from other cattle
9 Isolation from other cattle
9 Isolation from other cattle
8 Isolation from other cattle
12 Isolation from other cattle
12 Isolation from other cattle
12 Isolation from other cattle
21 Isolation from other cattle
20 Isolation from other cattle

Genotype of BVDV detected from 12 persistently infected cattle

BVDV type 1

No. of positive (%) 3 (25.0%)

BVDE 404 RHiARAd Aeg Aol fiEall Ao
2 A= 5 FEo] ofH 9] A AAF LR & AFGo] Bidiet A

BVDV type 2
9 (75.0%)

Total

12 (100%)

2 Wshg i Wgeleh. S A BVD WA A% A%
7¥ekan QA olof ure) el Tt o] A=t TS
2 4o BVDE gt S4ks719] AAA £4o] v
o= 2AHHKim, 2011). A FEAA 2 A% 443570

POV W)Y
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gt BVDO] tigt A= RAFA 55(11.36%)5F Aol tf
3 & A%lom, 395(88.63%)= Aol thato] mE 1 A
Al BAAA £4E JAA5HA] &kl Atk Park 5, 2013). E

SEs
gt = 7HEA Aol BVD7E B 7HE Ao R A4
wo] A ko, BVDO thst f¥E 4 W Ak 5 AAA
1 2APE A2 o] FojA|A] Frakal Ut o) = dHofl o5t
M & 8%9] BVDV subtype (1a, 1b, 1c, 1d, 1m, 1n, 1o, 2a)
o] golxjglom, 1 % BVDV-1b%} BVDV-2a7F 21 £ =
ol SAIFoE AL Aok dEA AtHOem 5, 2009:
Ome &, 2010; Choi®} Song, 2011; Joo &, 2013; Han &,
2018). @4 BVDY] -2 fIsiA= W4l HE E A€ =
7] MZo] 7P AARl o s thREI Q7] tiZe, 571
2Rl Hiol A oot FA Yo wWE HAE Foto] At
AET P1o) S 9 ARSEe] wieto] gt X0l E st
E5YS Xt A7 77 F7Mo|A= BVDE QIgE BAIA 2 o
S5 £017] fsl WA M} BEo] PIO] ME2 A% FA ©
FHHEAE A& oz AASkL dtHHoue &, 2006). =l
A& AR B 9718 5 A9E FA H T 24P o] F
o147 et

Park 5(2013)°] Bd EFA1 Ao 12 G 428
S(47%), A 127Q2.2%) AL, 35 F PI & 7oA 6
(35.3%), 65(1.1%)7} P1 A2 Ao, FA= 49.4% ¥
oz A Cho 5(2013)2 A= 8/H% gH9-9] PI 4
ZANA 57 295 5 125(41.4%), /HAE 4,260% % 275
(0.63%), FA| T/ 72.2%°1H, PI & Fd&7 122 5 WAl
FE 57k 452 A Son 5(2021)2] AEAY g
9 24:9] PI & 2AIA 13 9 L2 95(37.5%), 7HAE
1450.5%) L, 45 3 Pl & ZHoA 145 F 35= AAPL
E7F5HAL, 52(20.8%) 87(0.3%)7F o2 R E
gt §4%-2 BVDV-1b 1359} BVDV-2a 1571 2=
o] AolA HeEta= 53E 29.4% 2 7HAE 0.8%<] PI &
H{gS Bolon, tE X 99 Pl & HEEH ¥ A9
S FRIT 4 AL, §4F2 BVD-17F 35, BVD-27F 952
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u BVDEF 1 9] thefst AW Eof gt Qe HEohy] i

o o E]
s} S S5 57He 29, Beaehy,

g, A9 2 2vY 45
off thet AR AASELL 9lof, W29 9l §5571E diide

& BVDVY] AA} 547t & A Al HARE diska, P &
of thgt A&l Fe)7F @

BVDE GAIsH] 913t Mol 7PEE vefol, 55U
2011958 BVD 4& 9Jsto] Sobx9] BVD A o535}
o} PI = SA| ZEiotAY 7ol o]l E5otH /35Tt A
SEE shar Qich olg3t kg o0& Pl AL 20119 3.44%C7A]
20134 0.16%=% 745t tHGethmann 5, 2019). =l A]
T BVDE BAIsH] {gt & 57k §4]-et §49-5 AMSSt
£ FHiel et BVDY] AHS #ejolr] gt 57k W
T2 349 At 2|54 1
o} wabd BVD 283 o 93 &
FE 22 Fo40] it F=4 R} A F71H<
BVD AALRE PSS MEsto] LHjst
S7H] APEAR] FAE FEstojof A o] 71T AL
2 goEd

ofr
N
T
=
ox
|o
fu
2
ol

20219 € 2022909 A& A9 1770 B9 % 1,497
T2 g4 & BVDV &9 ELISA @ RT--PCR AAF A3}, 574
£749] 1257} BVDV Pl & 81&0] 57 o9 & 7|A| &9l
FHEL 77t 29.4% D 0.8%= RAFE|ITE BVDV PI & 12
59 ¥ ARE ol8oto] FeFS B A3t BVDV type
1 9 type 2= 247} 25.0% 2 75.0%% 1=t ojgt 2
Iz ATEE & AS-s7He] tigk X144 %1 BVD RUEPES
3% BVDV HaFY mtetat 3 5% wEg Hadd 4=
o] Wg3he HojEr}
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