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Prevalence study of bovine viral diarrhea virus (BVDV) from
cattle farms in Gyeongsangnam-do, South Korea in 2021
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Bovine viral diarrhea (BVD) is one of the problematic wasting diseases in cattle leading to huge eco-
nomic losses. This study was conducted to investigate the prevalence of BVD including transient and

persistent infection from cattle farms in Gyeongsangnam-do. A total of 2,667 blood samples from 24
farms were collected and the sera were subjected to ELISA to detect BVD virus (BVDV) antigen, E™. 5’
untranslated region (5-UTR) of BVDV-positive samples was sequenced to identify the genotype, and
compared with isolates previously reported elsewhere. There were fourteen BVDV-positive calves
from 2,667 samples (positive rate: 0.52%) from first ELISA testing followed by eight persistently
infected out of eleven BVDV-positive samples (72.73%) in secondary ELISA that was conducted in
at least four weeks suggesting the circulation of BVDV in the area. Sequencing analysis exhibited
that thirteen BVDV-positive samples were identified as BVDV-1b and one sample was BVDV-2a.
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Phylogenetic analysis revealed that the BVDV-1b-positive samples showed the highest homology in
nucleotide sequence to Korean isolates collected from Sancheong, Gyeongsangnam-do, while the
BVDV-2a-positive sample (21GN7) was more similar to reference strains collected outside South Ko-

rea. This study will provide the recent fundamental data on BVD prevalence in Gyeongsangnam-do
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Ao AAAAHbovine viral diarrhea, BVD)= A AA
Aoz yehtes 29 2r4 Aot BVDE ¥UAY Bo-
vine viral diarrhea virus (BVDV)°] 9J5t ZFd&5 0= A5,
357], BAAE AeS WA 7| H(Baker, 1995; Lanyon &,
2014) He 359 AofA ATt Aaglo] UEit & 4Rl
W FAA moE Ysl= AR dHA ArthHoue, 1999).
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to be referred in developing strategies to prevent BVDV in South Korea.

Bovine viral diarrhea virus, Persistent infection, Genotype, South Korea

2| BVDE ?Igt A4 »3fjof gt A7t &istA o] Fof
A3z glow BVDVO] A f-<ollA yYeht= Axt 1sho
TR HFolA £ 23.5298, fUttolA £ 48.42 4,
F=ollA TG 65.8€ 0] o|2= Ao E K HE QI
9] A% 20174 AT 715 A7 600~1,0009 9] AAH
&4o] Qe A0 R sHUSFARER = FAITHChi &, 2002;
Larson 5, 2002; Gunn %, 2004). BVDV+= Flaviviridae,
Pestivirus©l £31= RNA HIO|HAR NE ZHA] AZHA
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AL YetlE MEHA I (cytopathic type, CP)I AJZH
4anE UehlA] Y= HIAIEE A B (non-cytopathic type,
NCP)9] %714 biotypel.& FEEHPellerin 5, 1994).
BVDVi= 5’ untranslated region (UTR), N,,,, E2, NS2-3,
NS5B-3' UTR 52| 9714 <€ &4 2.2 BVDV-13} BVDV-29]
5 7} genotypel 2 BHFEM, 9] F2 4 227](1a~
1v), 471(2a~2d)9] subgenotypel & FEEHTHYesilbag 5,
2017: de Oliveira &, 2021). BVDV-12 A A|A&Ho=z K
Shi= ®FA, BVDV-2+& o2|7HiSollA vl A w2 AdeS
Uetlie] 2 gotd| 7t Sgorior {8 SR04 BVDV-
1, BVDV-2%} H|&3t 445742 Uetil= Hobi-like virus
(HobiPeV)7} HilE|o] AlF7A BVDV-32&8 275 Ut
(Decaro, 2020; Gomez-Romero 5, 2021). @A7A] =ujo]
A 225 BVDV-1 4822+ 1a, 1b, 1c, Im, 1n, 107} 3
om BVDV-2 43 22+ 2a7} Qlti(Han 5, 2018).
BVDVOl A% 4= AAFE 0l w2t & 72 ERE
LAY (transiently infected cattle, TDE 7F3 LHtz{Ql
T FH=E FSAEE AEF AT, 1Y, AL 2871 F
9 A o7 59 442 Bol A= HEE
5 gt 5hd, 94l F<1 k47 NCPE BVDVOl
92 diale 9S4k, 4 A-A 7o) Eidt=
ZA7E A e
BVDVol ZHE 7= Hivks 53 Ao A&50ES-
(persistently infected cattle, P)E &AFItHBaker, 1995;
Brock, 2003; Lanyon 5, 2014). PI== BVDVO] tjst W&
SHHE HolE=2 BVDVO] thet JAI7F Eel A A] ot &4
Fo| A&H O R Hio|HAE Ha 9 HjEsHA " gyt
O &, Pl oot AdHl2 EAsht A4 os EAck= 4
T glom ol2jgt A Pl %+ W BVDY] 8 Hnteljlo]
t}. Pli= o]% CP¥ BVDVe AA=AY AW BVDV biotype
o] ol 2 %2 AR Y= Hu 8 (mucosal disease) >
2 AP 7s4do] AckBrock, 2003; Khodakaram-Taftie}
Farjanikish, 2017). Pl &% BVDV 3} 9 FA 4 mai&
st Pl acloR deA glon T o|f e 1) ALH
Hpo| A HiEE 97 $BAAS K, 2) PI ojrlie
PI SoHAIE S4H &= Q1AL 3) A P19 Ao = AF34H
Al SElEo] A4Sk, 4) WAl HFA] Pliz BVDVOl thigt 4
£ AYAFSHA] Esto] sEH Aol Aufist, 5) TIHTE &2 AU
BVDVY] §44 ®ol& 522 £A47} "€tk(Barlow 5, 1986:
Revell 5, 1988:; Neill, 2013; Grooms, 2004). °]|&st Y4
ol &= E+5tal BVDO] et B2 ZA Q0 GollA A9 o]F
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KPR - A - 4Y - ARE - UMS - Y2

BVDV & AARS Asf 202149 AAFEE 87 Al, & 2470
B7t1A AR F9 gR-218 7 2,273%), 2ABE7F 3945)
A 548 o R N AEE Aokt 13} HHAA
FHoE wWFH MMAl= 1A HAF FA& 45 o] F RS A
Sttt @ Ame FAIEFY AW T WA R
2]-8& EH2(BD Vacutainer SST tubes, BD, USA)S ©]-&5}9]
AFstHon, AAA AR & BHS Eeof A A

744 20T o] §5 HastAet

BVDV &YAAR= A|#E+E BVDV Ag/Serum Plus Test
(IDEXX, Switzerland)E o]-&3af A|ZALY Ao w2t AA|s}
ATt 895, BVDVE ®H FUEE E™of Hgt GdEE
FAZ AAZE 96-well o)A &2 ZH0]EJ] detection &
Al 50 pLot AEEHS 50 ulH =55 & 37T A 2411 5t
SAIXL ¥ 300 uLo] AlAHo = 53] A5ttt a4 7|84 A
100 uLE ZH7H9] wello]l #5232 & A4 1087t §FAI
5 S AAH 100 pLE £33kl ELISA reader (Molecular
devices, USA)E 0|83t 450 nmol|A &L= (optical den-
sity, O.D)& S5tk ZF EFclEo= #E ¥4 H 24
A ool 2 939 AAME = ths Aol Qlsf S-
No& HA F S-Noj 0.3 23] P o= wAgstoirt.

B FHE(S-N)=AZFHE(Sample 0.D)-SHNZFHE
(Negative Control O.D)

7hA|S] PT o 55 Belsty] Hsf 14 S AAL 24 45 o

B3 & 22 AARE st en, 23 HA] T 71 o
2t Fgoz Lehd 7% Pl TSI AT
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20214 ZERIS AHI0[2{A A HIO[2{A(BVDV) ZEAE] XA}

BVDV &¥¥ 45 flsto] 2ej€ A AlE1A 9 Viral
RNA Extraction Kit (Bioneer, South Korea)E ©]-83}c]
RNAE &332 QuantiTect Reverse Transcription Kit
(Qiagen, Germany)= °©]-&5t% cDNAE sttt &4
H cDNAZHH BVDVY 5'-UTR Y& S5E3517] #15+H
BVDV specific-primer set (Forward: 5~AGTCGTCAATG-
GTTCGAC-3’, Reverse: 5-TCCATGTGCCATGTACA-3’)
(Chang &, 2021)Z ©]&35t PCR= AAlSH3: BH 24
OF 94ToA 487 pre-denaturation & 94T OJlA 30%,
47TolA 30%, 72ColA 3027t ¥H&-Z 353] BHESE & HF
Zo= 72Co|A 787 final extensionS 5L =
% 201bp9 amplicone 1.5% agarose geloA] A7 955}
3 91H DNA bandZ%¥ FavorPrep Gel/PCR purifica-
tion kit (Favorgen, Taiwan)E ©]-&35to] HA] 41X 7]
MG EA0l ARSI B714 D 42 ABI PRISM 3730XL
Analyzer (Applied Biosystems, USA)S ©]-85}0] AA| =131
dojz A7]AE2 Table 19 EAJH BVDV-1b, BVDV-2a &
FHFE 2 FY £85(Han 5, 2018)59] A9E GenBank
(http://ncbinlm.nih.gov)2HE F&35l0] H|w EA43519
Al5= MEGA11 software (Tamura %, 2021)°|4 Clustal
OmegaZ aligndlil maximum-likelihood (ML) method

£ AR8519] substitution model® Kimura two-parameter

method (Kimura, 1980), bootstrap

catesE 2-&510] YEHITEH

1,000 repli-

The reference strains/isolates of BVDVs-1b used in this study

A, Jd, £F 9 Ao T2 BVDV Y FAHAEQ] Zol=
7ol A&
Pad Software, USA)3}12
F9949& Agstarth.
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X (Prism Version 5.01, Graph-

. Fe5E P<0.05914 A4

3 87 A, oAl A3t BVDV 12} FAHAL Aik=
Table 29} Zo] A 2457 5 95" HFPE: 37.5%), BAF
26675 % 145(0.5%, 21GN1~21GN14)7} FA o= Lrehyt
o} PIE 7HEsty] el AAgE 24 FAPA tiA) 145 5 35
= =5 9 HALR 23 JAPE E7FeElaL, 23 A 43t 5
(20.8%), 85(0.30%)7} P ¥4 o= BA= it

T FE A= 70 Al 2ollA, Pl 370 Al wtellA el
=it A9 AEHAES Table 13 2ol ZLA1(1.07%)7}
7 E9k a1, 253(0.92%), 1173(0.25%)5 A Qg A oA
PI 7§47} ERlI=|A] ghghet.

A MAS] AR F3E+= Table 33 Akt & 4 7N
A= 0~970 L7 SorAIolA] 157(8.3%), 10~127H L&A 357+
(21.4%), 13~157HL7olA 47(28.6%), 16~187REFNA 4

Type Strain/isolate GenBank Accession No. Country of origin

1b Osloss M96687 USA
Q1808 132884 Canada
Manas-1 EU555288 China
IW32/02/NCP AB266477 Japan
05R203 DQ973178 Gyeongnam, South Korea
05q122 DQ973175 Chungnam, South Korea
KDO07 GQ495677 Gyeongbuk, South Korea
W2 MH355922 Wanju, South Korea
SC10 MH355948 Sancheong, South Korea
GJ8 MH355949 Gimje, South Korea

2a New York93 AF502399 USA
USMARC-60780 KT832823 USA
05R169 MH355922 Chungnam, South Korea
KD12 MH355936 Wanju, South Korea
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289 ZY8 - KH - ZAF - UNE - HRY - HS - YW
Result of BVDV antigen ELISA in 8 regions
. No. of tested Infected farms Infected head PI
Region o N
Farms Head (%) (%) Infected farms (%)  Infected head (%)
Geochang 4 320 1 (25.00) 1(0.31) 1 (25.00) 0(0.00)
Goseong 3 397 2 (66.67) 2 (0.50) 1(33.33) 1(0.25)
Miryang 5 502 1 (20.00) 2 (0.40) 0 (0.00) 0 (0.00)
Sacheon 3 219 1(33.33) 1 (0.46) 0 (0.00) 0 (0.00) 0,67
Sancheong 2 162 1 (50.00) 1(0.62) 0(0.00) 0 (0.00) '
Jinju 3 546 2 (66.67) 5(0.92) 2 (66.67) 5(0.92)
Changwon 2 187 1 (50.00) 2(1.07) 1 (50.00) 2(1.07)
Haman 2 334 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
Total 24 2,667 9 (37.50) 14 (0.52) 5(20.80) 8(0.30)
BVDV Pl-positive cattles by age
Type of No. of Age (months) .
infection infected head 0~9 10~12 13~15 16~18 19~21 P
Infected cattles (%) 14 1(7.1) 3(21.4)* 4 (28.6) 4 (28.6)* 1(7.1) 1(7.1)*
PI (%) 8 0(0) 2 (25) 2 (25) 3(37.5) 1(12.5) 0 (0) <0.05
*Three cattles were dead or slaughtered before secondary antigen test.
BVDV Pl-positive cattles by sex
No. of tested (%) No. of infected head (%) No. of PI (%)
2
Female Male Steer Freemartin Female Male Steer Female Male Steer
1,994 (74.8) 111 (4.2)  558(20.9) 4(0.1) 8(0.4) 2 (1.8) 4(0.7) 4(0.2) 1(0.9) 3(0.5 0.10
BVDV Pl-positive cattles by breeds
No. of tested (%) No. of infected head (%) No. of PI (%)
2
Korean native Dairy Korean native Dairy Korean native Dairy
Farms 21 (87.5) 3(12.5) 9(42.9) 2 (66.7) 4(19) 1(33.3)
Heads 2,273 (85.2) 394 (14.8) 11(0.5) 3(0.8) 6(0.3) 2(0.5) 0.44

(28.6%), 19~2171LF A 15(7.1%), 2270¥LF o430l A
15(7.1%)7F A=A 13~15701€%, 16~1871LF, 2274
47 ool 2+ 1571 22 A A HAletgl o, Pl A
HEE 10~1270EFolA 25(25%), 13~1571LBolA 25F
(25%) 16~187H&=olAl 35(37.5%), 19~217HL=H A 15+
(12.5%)7F 1= et Aol 2 FAFIES TAZC=
Folgt ol & e 2eh(P<0.05).

9 7hA] B2 Table 49 2okt U ¥4 A= &
A 85(0.4%), A 257(1.8%), Al 47(0.7%) =2 UEHEoH,
Pl= A 450.2%), 2 15(0.9%), A4 35(0.5%)7F 22}

AN A FA F3S UrERIT

=350 27N 9] BXE Table 59 29ttt 13-4AF
oflA 2h- 1150.5%), 971 57H42.9%)°], Ha 35(0.8%), 2
N 5366%)7F T FHo2 Yeptt. 23 AAA = g
650.3%), 471 5 (19%)°], A4 25(0.5%), 171 5%3H33.3%)
o] PIZ Yepytet.

=
—

¥ ELISA 1, 22 AT A&d9os ddd AR W
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2021 ZEX|S AH[O[2AGEA HIO|HA(BVDV) ZSHEH ZA}

Hpo|2 A 0] GAPZ EAH7] fJsto] 1459 A= H 5-
UTR @714 EE ERlstqnt. o A+E &3 &<1d BVDV
9] 432 BVDV-1b(1371 £2]5)2t BVDV-2a(17] &2,
21GN7)& epetthFig. 1).
T ELISA 12 AL ¥4 o2 Ty A9 BHA =
B AT Table 63 29kt 13} ELISA AAMIA Ueht 53
L9 HAg2 859 PIoA] 3.63+0.20, 659] TIONA 2.46+

SC10

1b

IW32/02/NCP
39

05R203
59 Osloss
Manas-1 =

New York93
100 ‘

37 USMARC-60780

98] OSR169
= KD12

0.05

2a

Phylogenetic tree of 5’-UTR sequences of BVDVs. The
sequences collected in this study are underlined. Genbank ac-
cession numbers of reference strains are described in Table 1.

BVDYV isolates collected in this study

Virus isolates Geno Region Sex
type
21GNI1 1b Sancheong Female
21GN2 1b Sacheon Male
21GN3 1b Jinju Female
21GN4 1b Jinju Steer
21GNS 1b Jinju Steer
21GN6 1b Changwon Steer
21GN7 2a Changwon Female
21GN8 1b Jinju Female
21GN9 1b Jinju Female
21GN10 1b Goseong Male
21GN11 1b Goseong Female
21GN12 1b Miryang Female
21GNI13 1b Miryang Steer
21GN14 1b Geochang Female

*Three cattles were dead or slaughtered before secondary antigen test.

K, Korean native cattle; D, dairy cow.

www.kojvs.org

0.762.2 Uepton 5-UTR G7IA<E B4 A3} 14719 A]
& % 137] A1&7} BVDV-1b, 17} A&7} BVDV-2a& &915]
At

BVDE AAAIZCRE A AFQfofA] w2
Q= OIE-listed Ao g Faj=] 1l At
SAAFANHY HPAGE o A= ] A %-,PO} ] o
A ol B2 olH S A1 ik wEhA 2 A e

AL BEAY 87 Al & ARSE7HY] BVD A
A E ARSI FUFE 4510 BVD wol digh 7124
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7\ AlollAl BVDV
0.31~1.07%% Yerdth A9
o= WH A 7F v Hoj(0~5F) I AolE Q?l’é}ﬂ
YESAT 0.5% o1 FHES A 419 A2 F 3
(A, A5, FD2 2 sFU 257 o3 dEes

W Autrt o] Folxl o g wdEh A 24 23}, Ag
0HE Fd FEES Acle FANLE FAvsIAoY, A,
4, S50 e T FEES SAA FAEE BolAl &
ket. ool oM =AW BVDV A4 AH 2AIA
20139 A EH-A 9 BVDV FA I 24 5435F F 12

(¢

ELISA OD TpeloE
Breed'  Age (month) (1st/2st) s o
K 10 3.818* TI
K 1 1.810/0.113 TI
K 17 3.916/3.954 PI
K 1 3.856/3.870 PI
K 10 3.800/3.867 PI
K 20 3.909/3.469 PI
K 14 3.763/3.548 PI
D 18 3.443/4.027 PI
D 17 3.431/4.262 PI
D 15 3.646/4.142 PI
K 14 2.554/0.301 TI
K 16 3.651* TI
K » 1.199% TI
K 15 3.322/0.072 TI
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F(2.21%), 20209 A SHAG 2,329% F 24 (1.0%)F7t
BVDV 3¢ < Hehd o] vlsf & A Aol A= A
Hog o FHES HYrkPark 5, 2013; Park 5 2020).
TS A 9] oA Biid = BVDV 7 RAMIA = ot
¥t F=9] BVDV FAECl UEH BVDVE A= 4 5749
1A de AR I UHSongd Choi, 2010; Kim &
2019). 3] ojdl A9 FoAES PR AP 35
e W H& =2 BVDV FEAAECl &= BTl F
514 UEFATHChoi®}t Song, 2011; Han %, 2018; Ryu®t
Choi, 2019).

12} ELISA AAF=
wdsh=
o

¥ 4 900, M 47
=

@74l BVDV E™ T d o 24 §5E
A2 TI ¥ PIE Egdhe AW A1 49 o7&
2l o|F Y 22 HAbs HiolPA
25 w8 2F A9, £¥ 508 A&H o7 wjEsio] 4
Azl g8 UQlo] == Pl 4 15 FQIg 5= Qlth
(Walz 5, 2020). ¥ AFollA 12} AAF A3t FHo =z &l
14% 5 155 22 HAF A HASEIAL 25+ 23 AA A
wo] Foltl= 1172 22 AARE Jdgsieith. dA19] BVD ¥
A B A2 A AAY AREE olFol 7HsetER 5%
At ojojd 4= Qlof A&A 732 ¢ gRlo= A8
Atk 22} AAL A} 115F T 85F(HA 2,667F F 0.3%)°l141
BVDV /o] gRl=lo] P12 TP =i Y A] 35= TI= +

Hopgieh. & 7HA] FEY] A olAl 13 ELISA HARlA] Yet
¢ F8E @2 HusiEH 859 PIE(3.63+0.20)2 TIE
(2.46£0.76)°0 HI3l T4 w2 ¥ YEFHITH oA A&
A0 & &2 F=(TIol H3] 2k 1,0008)<] Hio]HAE wi&s}
£ P19 EAE Yl ZAog TI9 A9 g 25719 Hio]
YA HES SA 5= Ao® Ud#A o] THLE FYAL A
tfg oz dopxltk(Larska &, 2012). kA9 ELISA Axqto
2 PL TIE AEsHA +E8% = gloH 3 &40 1
YEF o g AaaA EAlo] o]Fojxof & Zolth. <] PI
o] tigk A SJstd A=t 87§ 4,260%F 5 275F
(0.634%)7} PI& YEFHTtHCho 5, 2013).

2 AFoA FelE A, JE, = 5379 BVDV A4
H = AA 4 HAIS7E Hol(n=14) K& HnE HA
T UAARE, A ET= A4, TSR Zao
AEC] w2 4TS Bk T FUlolA Bad 109719
BVD #¥ =& 81| HilH 59,504719] we} £4 23},
ofx]9] BVDV HEE&2 490l Hlsf 3u] ol &2 Zo® Y
ERt11(14.8% vs 4.5%), SH-$= 40| H]5f 48] o] &2

Ao &2 JEPFTH9.6% vs 2.1%, Lee &, 2020). T3 19614

o, mju ot r_\a

e

R

o

op

k>
0fo

ke
{on
Rl

i
]
=)
=1
0@
ot

rar

o
_'_

oﬁ
rui
+0II

I+

HE 2016E7HA] BaE 73705 325H9] =wollA 2ARE oF
6505t wteol| thgt wlet #4 A3} PI9| A9 /4, 5o, 55
= ko £20] UhA(0.8% ©|5}), ZolAlots &7 A o] HhAy
(0.8~1.6%), AoFAlok= &2 59 WA (1.6% oIS Uet
WHScharnbock &, 2018). AA] AAEE = AIEALR
olF|=lo] §A7A 23 BVDE FF Bgd B9+ 20179 F
Bl 20219714 Z+2F 80, 23, 18, 12, 82702 ekt HAld
T f BVDV o] dAst= A o= gler.

E AJoA FZ5 1452 BVDV 5-UTR 299 ¥714 4L
< BA3% 43} 1357} BVDV-1b, 157} BVDV-2a& Yehg
on I HelF 9 REFFELY HolH A G4 v
¥4 Ay} o 9A3to] ARgE BVDV-1b % 21GN1, 21GN3,
21GN4, 21GN5, 21GNG, 21GN8, 21GN9, 21GN10,
21GN11, 21GN13< 20189 =W #2F(Han 5, 2018) &
APY B F(SC10)2 95.81%~96.54%2] =2 44 A<
Uelf o 21GN2, 21GN12, 21GN14= 20074 =) a3
(Yang &, 2007) & 39 2215(05q122)2F 96.05%~96.65%
9] 2§33 A544S vERt vhd ol de] BVDV-
1b 2% 201849 =t E&5(Han &, 2018) & &=+ &5
(WJ2), AA £25(GJ8)2H= 86.26%~92.86%2] F-74 4
S4S UE =W EeF7 44 o 7t ERIEgict. of#
Ao AR&E BVDV-2at& =4 £ v B2dF, &

5] w= BEF(USMARC-607)2F 98.91%9] %2 A4S U
Bl BVDV-1bQ} BVDV-2a 5% ofH 8|7} t| &, ofAJot
9 g REY] fPI7to|A BAE I H(Yesilbags, 2017).

7R FHol A FFsh= BVDV FEFO = BVDV-1 4
BVDV-29] £747}F gR1=%lon BVDV-19] 4% 1a, 1b, 1c,
1d, Im, 1n, 109 67}A] A& °], BVDV-2& BVDV-2a7} &
Q= AHOem &, 2009; Choi, 2011; Joo &, 2013; Han &
2018). BVDV9] 5'-UTR-Z Hfo| 2| A9] Al 7ol A ‘—’H"‘l
B3 a4 XRN19| JAE &3 424 mRNAS] B4l 7]
ojste] 5= MAAE ol-8sh= thE Flaviviridae®] Hlo|
HAok= o wi/iA SH4Q AHE dovl= AR 4y
A SltHMoon &, 2015). @A7H4] 5-UTRS] H714E #et
7 e 9 AL ofHdt AeE steAle BEeHA &
ot A71A LG9 tF/d2 BVDVZE RNA virus24] 7H]+= 54
A S vetdie Z2or 33 A9 /3 4%
A RIAEY] 7MY A, B B4 55 Rt =
0 o b

Frogol]l mIbAQl WAl AZof sk 4= QI Ao A7
Hr}. BVDV-1be =W A 9 t& A oAz B g
= FAZoIX T F oA AFEE DL Sl BVDV #Alo& =
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2021 ZEX|S AH[O[2AGEA HIO|HA(BVDV) ZSHEH ZA}

= 9ol 2%t BVD
o] BYD A4l
& 257 A9 A= Bt
o]8J~E(infectious bovine rhinotracheitis virus, IBRV;
Parainfluenza virus-3, PI3V, Bovine respiratory syncytial
virus, BRSV)Z} &3t Al e 2 T =3 QUARE 202049 7|+
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