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Risk assessment of Bovine Viral Diarrhea by animal movement and vaccination
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Comprehensive filed study of bovine viral diarrhea (BVD) was performed to
elucidate its dynamics inherent in Japan. Virological and epidemiological analyses of the BVD
outbreak in a region revealed that specific genotype of BVD viruses were traced to movement of the
persistently infected cattle which go through market where many of animals have opportunity to be
contacted with. Network analysis indicated that risk of BVD virus infection would be associated
with the frequency of the cattle movements. Based on the antibody positive rates in age-group
introduced by the serological survey, basic reproduction number of BVD virus was estimated following
to calculation of BVD virus spread in a farm. Indeed, significant risk factor to BVD virus

infection related to vaccination history and cattle movement was not found in the filed study in an
area where BVD vaccination was not implemented.



B X C—19, F—19—1, Z2—19 (Gt

1. WFZERRBSAIDE R

20 AV APETFIRE (BVD) X E T4 THRAET 2 BIEHEAENEE TH Y . BVD 7 A /L X (BVDV)
I Ko THI & Z S5, BVD OFEFAVRHE E LU CURIRRFZ RS BVDV IS 2 &
T A VARG LB FOWRER KO BREZ S SR 2 &0 6, RERITEED
TITAFEMICEER G 5 ERARER Th 5, BVDV (Y L IBFIZREIC L 0 (B2 R#%
30~120 H) BVDV iZxf L THRIETAR LD . 7 A )V RTJEYE Lok £/ (PD 4+& LT
THRINDZENDD, Pl FOLIFIHRERELI SR T2 & CTEEMICEEL 52 D0,
ZNLLEIZ PLEORE N LEAEZW SIS BVDV BNREEFREOIBYRE 720 . #Hi7-72 P1 4%
AHBHTZENRLVEATH D, FOEEEZEL L TEH L BUREE 2 AREH~OHY
FIFFIN TR LS DD G TR Y | ALEKGEEE TlX BVDV EEHLIRIE OMEIKIZ L 0 | 2000
FRICARBEFROBIEIC R LTz, 20— T, BARZELEMNETIE, U7 F o8 & R 7= 5
UK EFEARTHR L LTWBN, BAEE TY 7 F U 2 W T2 AR ORMIZ L) LT
FENEEE, Zhuid, — BRI, U7 F U SERmAfE O RN BYEX R CTH D —F T, A
BT D EDRWPLEDIFENT 7 F VIR L D EMGE O S ERIENLETIHL TH D,
REEM T 7 F o NERTHD HARIZBWTIL, BVD V7 F U OEREEILTFERENTHD =
EDD | ALKGEE ORI & B2 5 HFRERFET HUER DD, S 6T, BOBENI O AR
i DOPERITH TR THE SN TV D, ABEGIZE T 2 REEER OB G LB 5 To
B HFOIG] & o 7o BARRER OfREE) OB B RO BVD XHRICKE g Ba2 52 Tnd
ZENRBRINTWD,

2. BEOHB

HAIZEIT D BVD HlJEAZ MR T D 7DITIE, HARDGESRES KM L7z BVD Hilf# 75K # 12
BITDHZENMETH D, TO-OIZE, BoBEi v D BVD %R 5 B ARKA O
WZHEE L Z OZER A BVD #5225 852 EEICHT T2 Z L BRMEATH Y . £ iz ARuF
FROFEZHEE L, Flo, MBBGIC TR SN BVD By Tr — 42 H\W5Z LIickb,
AARIZEBIT S BVD BEPREFEZ EEICKM L ERET VOBENEEL 25, ZhiZL v,
BVD 55K % # xR OBLEN SRMET 2 2 E A FEEL 720 . BARMI DD FRE nTRE 72 il 45
FROBEIZESF D Z ENA[REICR D,

INEEBT L0, BVD V7 F U 2L T WHBEIZER L, Yok 5
BVDV 2R DOMIE L, B oBEIR LY 7 F RN BVDV 2RI E5E 2 5B LHD
L& LT, HEEMWNT R S AR ISRV 2 BVDV ORI OREEZ TEL T
W28, il a0 A L R EYE DEIERIC L D | TEL T2 BFEEOBFARENED 5
N leolz, 22T, RONTEBAFHEORFZ VY, BVDV U A L ADEFZNIZEIT 51214
Wiz, PASHZEMIC I T 2 iR N8 OFE (Als) SHMHEBET 2 2 & 2R M L7 rkzE
FHE] SIR BT /M TR+ 2 & & LT,

3. EDOFE

D U A VRPN IS K OVEFERRHT 2 F 72 BVDV OSHEAR I o fif B

EHEE BRI VT, 15 T 0 PL ARG Btk o ik 8 X ONFJE 40 FHEE 5
DRt E =T, MENSEES L7 BVDV29 #ko> E2 fEE O FRCH 2 ff5E L. BB 2H
Bt & AERk Uiz, BREE % ICVER L= B Ehitsk s ., EALEZ i L-%, BREB X OF
Gy L OB R OLOBEIRKEEZ R LRy U — 7 MEERR LTz, BPEEo BBk
HRICEA L, v NU—ZK EIZT PL AOBENNEZR S BB L OBEERR oM 217> 72,
BARTRGH &Ry NT—7 KN LHELNTHBREHKA L, BVD VA LV AERFICEELEEXH
D S F I I3 BN A R E LTz, F AN R0 B IR OFEAE & 72 % PageRank Zffivy,
2R B X O PLFOBEINES LT W ESE X OB 2 #E L, PLAOBEIN % >~ U
— X ECHRBIZEZ DB OV TRGE LT,

2) IMIEHUATIAIC L 5 BVDV OEMN TOEREDHEE

LHEEN D BVD U 7 F o HAEFR ST T 99 BHO P 40 5 Mg 28R B L. 1 A BVDV J5 L8 2
B BVDV (2%}~ B HUR O 2 PRIERERIEIC TR, PURMoBR LY, RESTRIEL TV
7= Ebins BVDV OIMER ZHEE L, 15 EE O A BHIX 5 I S 521 iE R o BVDY 12k 25 Bt




AR R 2B U=, HEBIOFUREA R A2 N, 2 5% BVDV 2SN IR » T2 A HEE L,
ZOFRERNG . BVDV O — iR DGR HE 2 — RAVBRIE NI CTHEE L, % OHEEE % FFRE
FAEME SIR BT TS Tk, BVDV O — i@t o JEA A PEH OHEE 21T - 7=,

3) VI F IR MIRIZ IS 1T 5 BVDV HIRE DA

BVDV O&KY: U A 7 ZHEE T 57212, 2021 £ 5 2022 FEIC T TEHEIG RO 9 HiETAF o 109 &
BRI TRHES TCWAENLHER 2L, BV BEFomtaiTo7-, £7-E42Em LT
BRZICHETY FEEZITO, VI T UEROA R L O oERe, A EBEoR O
AT IO TOERE ST, BVD B & 2RO BEEMEIC DWW T, SEEHERIC T 217

277,

4. BrERER
1) U A VA FRIRHT I KOV FRIARET 2 V72 BVDV O{REERE K O i ]

E2 fElk &2 FW 72 Rk S . il Sz A VA% 1a d8, 1b #IS K OY 2a diRNZ4HH
ST, AERHTIZHIVZ 16 O PLAGYERES O 5 6 12 ORI T, o RN B, K
TEEBEB L4 0BEIRNH -7, Z0HH 4 BEGITIRE—-OFSTHENLFEZEALTED,
INDORGTHEES N A NVATEIZ 1b BRIZBE L W2 &, 2o BVD ¥
AN AMEREICB W TEELRBRHR RIS TS LB 2 b, £2FoFfoBENs LU P40
BENCR G Lo B XL OB Mm%, 12
T E 1,809 B X O 63 fiti ix D
PageRank zHHH L7 & Z A £ 04
D% &) D PageRank E D R D 80%
1% AL 7.56%I12 7% 135 D% T4+
LTWwe (K1), =612, 20D 135 i
DS B 40 (63.5%) Otizkn PI O
BEEATnDLZ ERbhol, Zh
X0, FOBEDEORMBFIZRH-> TH
0. 2D LD RBENOZ sk P14
%j}’lﬁ%ﬁ &::IJ:E < U A 7 Z)S‘%b\ Z k 75\ * OU 400 600 800 1000 1200 1400 1600 18[-10
5. FOBEIN PIED Y 27 125EL B Ranking of the number of cattle movements
HLTWS Z EMNGEH &7z (Hirose M 1. 24042 X % PageRank f& & PI 488 D%
et al., Pathogens, 2021),

- 0.16

- 014 9

1.0

iti

o
=
™

PageRank of extracted facil

0.8

e
=
o

—Accumulated PageRank

06 3 o PI-PageRank

e
o
o

e
o
o

0.4

farm connection

e
o
=

0.2 §

Accumulated PageRank based on all
ol
o
N

0.00

2) MIHHUATIAIC X 5 BVDV 0N TOENEEDHEE

A L7235 Tl 1 A BVDV (K9 2 FUARA #08 2 B BVDV ICX 3 DU RA R L LA E
W@ oloZ enn, WEIZ TR BV BEGNTRBEL W Z ER PRI, &Il
TeWA4%Z 6 AmOHEXETIZoT, & HBRICIT 5D 1B BVDV (2R3 2 Lk EB 42 E
L7cl ZA, AR E < 2221208 TC, FUARA R b IEEAERITIHM L7z, HiBXrZ &
2% 1 A BVDV (23 D HUARERA = A2 —fi%
{ERRIEIRATIC CALE L 7= & 2 A, PUiffg 100% | . E &
HROHENMZRIT 0.0333 (95%IEHEIX[H -
0.0283-0.0391) &7, ZhEKWAtED 75% |
—WRH 7R BT AL CH D 53 HnaE A
THEEMAEEM: SIR BEF MY T 7= &
Z A, 1 B BVDV ORARFAEFELIT 1.76
(1.50-2.07) &7eo7= (K 2), #HHOB
HAEBICCEI ST BVDVL B oo—i@rE 2%
JEGL D FEARTRAFESL 0. 25 TH Y | 4]
DOFER & FEREITRE WV, LxL, —iltE 0% |
YL L b b BVDV ORI i
SNTNWDZ D, HEOEZFIZTH Age (month)
BEOMRAEZER L. 8| XX BVDVO—i K 2. V7 FUEERBRIcsT 348 ABXA#E0 1 2 BVDV i
PERRYLIC BT B R R A 18 5 = k(o 1T AIBIRERERE LR
B D,

positive rate (%)
[$)]
o
=X

0 12 24 36 48 60



3) U F U IEEERMIIC I T D BVDY AR O

2 EMITCHFE 1,998 BHOMA Z FE M L, 2021 FRLITRGMESR 1. 23%, 2022 LT 0.43% Th -
Too THUD OFEFIL, FEERE SN S 7RI X 5 BVD OF R L K& B o odz, M
B0 A OFERD B BVD OFAEIFEE O OREZTRD LN TND L DD, HIBCEFE D
FEEE 72 1 K D ENIT BVDY BEtER EFHBIIT )~ 7o, RIS R 2R E 25 X i & 5
TEAGT D EIC X YEHIRICB T D BVD O U A7 HEHRKNORFE L, BoOBENZESY U A
7 BRI OBERIZ OV T E I 2D T & 720,




2 2 0 1

Hirose Shizuka Notsu Kosuke Ito Satoshi Sakoda Yoshihiro Isoda Norikazu 10

Transmission Dynamics of Bovine Viral Diarrhea Virus in Hokkaido, Japan by Phylogenetic and 2021

Epidemiological Network Approaches

Pathogens 922 922
DOl

10.3390/pathogens10080922

NISHIMORI Asami HIROSE Shizuka OGINO Saho ANDOH Kiyohiko 1SODA Norikazu SAKODA Yoshihiro 84

Endemic infections of bovine viral diarrhea virus genotypes 1b and 2a isolated from cattle in 2022

Japan between 2014 and 2020

Journal of Veterinary Medical Science 228 232

DOl
10.1292/jvms.21-0480

163

2020

61

2023







