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Abstract; Bovine coronaviruses is an important zoonotic pathogen causing respiratory and intestinal diseases in
cattle and other ruminants. It is widely found around the world and causes huge economic losses to the cattle
industry. In — depth research on bovine coronavirus is of great significance for prevention and control of diseases
caused by the virus. In this paper, the etiology, pathogenesis, epidemiology and vaccine research results of
bovine coronavirus were reviewed in order to provide reference for further research on the etiology of bovine
coronavirus and the development of new vaccines.

Key words: bovine coronavirus;molecular epidemiology ; vaccine ;research progress

4= 555 R 9% B ( Bovine coronaviruses, BCoVs) J& fyA-gEd AR AT R R Btk . BCoVs
— P E G E AR I, S AAAE T RS TS REEARIETE (Calf diarthea, CD) FEA- 4 224

ESTH . BIraflRlesp R Qs T Y (HNK2019CX15 — 10, HNK2019CX16) ; SR JpiT45 5 s A ( GA21B004)
EEEN . W, B BRRT ST 51 B, NEE B B UORILIT Mo FHRE ot
EIRIEE . PEH, E - mail:systr@ sina. com



- 90 - ] B 2 J 5 2022 4F 7 14 56 455 7 10

Chinese Journal of Veterinary Drug

$< ( Winter dysentery, WD) , UL K44 [ R0 G5 Je&
Y230 M VS 2 (1 288 (5 R AR R T W 3 AR v
S3ESE] BCoVs ~®', BCoVs 7 iZ 431 T I R LA
R e E T BE 207 NS (LR T
R TR Gy BRI o # 0, B AT R
JT BCoVs BRYL RS ), PE v HE A R RR P AL Bl 4
JETIBH BCoVs IR YL 1) F A5, H 42 BCoVs MY
TR A TP W WF 50 S T X2 W BCoVs AT
RUPEH T SR ERE 2 A

1 wEZ

1.1 BCoVs & #jfn 42 BCoVs JREKFH H . &
PR R R R B RN TR, 558K
RUF GG EE (HEV) (R IFFIRIE AR BE (CoV ) S A
TIRFREE CoV — 0C43 2 HKUIL [A)J8 T B iRGis 2F
J& 2a WRFRLHL ) S —Fh o BE R BB IE 5% RNA
(ssRNA)JEEE, HARLE 65 ~210 nm Z 6], i — 2%
P18 1T P56 28 1 — 2R P A2 e %2 32 1A ) of 5% B AL
S R/INFE 27 ~32 kb Z (8], 4 fi% 5 Fh FZL54
EBH AUMEEAGEN(NEA) JEEA (S E
H) BEER(E&EH) JEEB (M EH) M s
BN (HE) A Hoh  BRGEE T (N &
F) FERERR T BN IRSF 58 T T 7 RNA &
MU S AT AR S1 WA A R I
7,92 W FERB S A T8 7 il B B 1, 170 5 I BF SR 4
Mz TR S . E ERAS SRENEAR, M
FEHAEFRES B AR BI RN, HE E—FPhk
UEREIRZ A AT (TR ) |, REEAT B 1) LB, HE 4H
FIAN S 4R R 2 BB 2R AR T, S EE X 1 4
UL 8 R A RTRX (/0N B DA B 6 B 4 L ) 5 £
FHOG, BIBEFE S = Az i AT A, DA BEL 1k 99 75 1) I
BRI JER e, X B e T A O RN B B B R 2 OC
wE

1.2 BCoVs EUmAl#l Wil it 2 MR sl e
ISR GL R 7). BCoVs it S Z F1AY S1
A GBI MM Z IR (N - 2 -9 -0 - &
FEpP R ) TR AL, S AR S2 A H
SRR RS T EAM B A RS R R R

SR AR AN GE (B R ) iR H
(M LR AN B AT L — A e 0 e
— P ANy, S B SR R A A R T R
R T BRI AR SR 5 B AT Z5 By i it
—F W INA , BCoVs He JF U B YL Y J2: I if
SR A3 B INUAE BA PR GE Y BCoVs 7R 24 fH
G A3 WAV T AR A HE B, R HE R S K
Kanno 45 2018 4F#f¢ 18, fiu {1138 o 820 PCR X 5 Jis
FOZEAE v (1055 2 AT A0, 43 0] o A e L I 1
932 d 1 1058 d #ABKEIM ] T, BCoVs 15 1%
F18 5 LI 2 AR B 8 A 7 A8 4 ) R A 7 A
. BREZIA A , 322058 B sh i i ) i
IR TS Y R O 2R e R
BERHEAF &Y BCoVs XF 8N g 18 4R A F2 i,
N =1 775 GHE SN 7 5 U e B N
REIBEAA M, A P W, 5| kS ] J5T PR il A | S
SR 1 A T
2 WITRE

BCoVs J& 512 3 Jil i LA N 5 28 Fil IR 4R I8 15 1)
FEYERZ — BN E, SRR AW
P IE WM AETS . BCoVs B 5 AY WD 23
B 7 0 () R MR B sk /0, DT 3 B K Y 28 35
PR WD EERALETER HIX, (H7E— ey
ER A HRIE, 2 E | BPgLEe | BCoVs AL
TR v R AETE Tl b AR I ARE R A
BCoVs 43R~ « VS 1) /N4 R 4 v 5 51
i) BCoVs ¥ FK 4 2F % it 56 IR 9% 7% ( Bovine enteric
coronaviruses, BECoVs ) , I\ A I W 3E Iifs IR 4 IR 11
) o B B ) e R 1 B FR A A I g 1A TR
J%2F ( Bovine respiratory coronaviruses, BRCoVs ) ,
BECoVs#4H 73 Jy 51 & B2 4= 75 (CD ) i BECoVs
(BECoVs — CD) 5| & p 4 & Z /% (WD) Y
BECoVs(BECoVs — WD) ") A= bR 7595 A I PR
T R4 G WO MG, 1 B 5 15 3/
IR ZAR S . 2h ) F 5 i S e A AR IR
JEE DA 55 HAt 6 A R TR A B
2.1 BECoVs MATH ¥ Mebus T 1972 476N Fi



25 4R35 2022 4E 7 A5 56 555 7 1

Chinese Journal of Veterinary Drug - 91 -

PO K 248 8K % B BCoVs J5 2 i TR AR He bk
SrE RS R B S 0N R S — R Rl 5] R 5 2
PR RS 1) DL D, 3 o RRU 2 1 R A R A T
4, B BRI AR S 30 d U IR0 R
1~7 d, IEREERFFSE 3 ~6 d' 7 TEARKE
(R 2F VS B PE RS BECoVs Sl L 5 | i i I V5 7
15% ~70% Z I8, f B 0] DLAE B P Bk AR IS
24 Wit} M BB 5 BRI B2 B, Uk
LI 1 B AR I IR HE R & BCoVs, AT RF 22 HE il
JE, IR A 300 000 A2 2 HE 7 R AR AR IR
TE LA Fg FR A AR 25 rh 4 AT K ) BCoVs, (HIRTE
HEAE RGN BH M 2R (8% ~ 69% ) EE i T il B 4 4
(0% ~24% )2 A M BCoVs FrF PPk
I BCoVs R S HEHURALETE, (BN TE R 1 70%
DA FA R A B i v A 0 B AIG 7K SF () BCoVs 22 1]
BMEHERL ™ . BT BCoVs 74N L B 35 I AN 48 4
58 5 5 JE ) A7 T LAAE A R LA H i [R]
H,BCoVs HEBCEME M T 50% ~60% ,iX 5t n] fg
BORAF KA & BRI P ARSI, BCoVs 1
HEBE A BN 65% , 7™ J5 W JR Fh 1B A G R
FEALSHIN 71% Kk, i T e B flis Y i) &
B FLSK 7= B, BCoVs FHA:HE 2 7 7= 2 4 1) 2 15
ST =

2.2 BRCoVs 74T/ % Thomas % T 1982 45
WU T BCoVs iy — Bl 5 42 4 fili & #H OC 1 9
B RS ARZHEE A BURIE I A AR Sy
BIMRZ ] I B AT )R A7 25 5, {2 BECoVs
BRCoVs #fs 2 AH [F] i P B 52 . BCoVs TE T A
SIS B A TR e Y A b B A3 S R RS T
S ACRE R AL L S | P R M R
FRBEFNIE I 5 30 228 Hasoksuz %5 A BF ST E W,
BRCoVs 1 & Ji #1388 HE 5 3 43 5 Ry 84% AN
96% ', Thomas %5 [ HF 53 UE W , 32 3K 17 35 S i =
K2R S i & TR
Gulliksen X5 MR 135 W34 37347 T BCoVs
R I T35 2 R AT, 45 5 7R, BCoVs LT PE AR BH 1 4k
2L B 2 A R IR R Y SE I
Lathrop 45 (B 58 3iE B, 3 2ok 5 5 HE ik BRCoVs 1Y

T FE LA W] RETE b SR R G, B LA HE
JB BRCoVs [ Sl il o 28 5 7= 5 2 S s HE ik
BRCoVs HYHE 4= Lo A HE il 09 B2 4 35 5 A W
P

SRS EL 230 2o AT A R A R E RS RS 2
T RKIAEIAEUE B4 5 BCoVs 175 5 A P IR 5 95 A
FHOCH S BRAR AL IER TS AS 2 o Ellis $2 4, Gl i 7
SR Bl ) T R R T BCoVs Sk K E
BCoVs i 3T IR E B 193 JFUE AN 2 1Y, 7 i2F —
A A WFST R AR B 2804 Il PARE AR 22 18] 1Yy 3
PR IER ™ BCoVs 75 Al DL 64 h—Fhi
WS s S AT A4 AL
2.3 #[E BCoVs MATIHI BCoVs R HEZ N
PRI )2 AT o 32 S AR 7Y Ml X e R 7
SRR R 1Y 2R MR TS TRA T DL HEA T IR A 25 S R
BCoVs BHEES A 17% ™ 42 #5555 Hrde 12
A2 325 3 452 4= ZEME AL 5 54T BCoVs £
W, 25 5 WK, BCoVs PHIE# N 9. 549% | Abi
Keha% 7K H 6 14 14 A>3 58 R A2 I VS 2 4
FEAH 190 1y, 45 A F] 36 1y BCoVs BHYERES:, FH
PN 18.95% O fa[3H T A5 7 I 29 MHE
H-FRIH 1 336 (IR IEFEAHET BCoVs A, 25 4
A 232 R B BHME K 69.05% 7 itk
X IR E WA FR A B R 14 DA TR 29 L
A e A W7 4% %) 52 2 R A7 WP R 3 05 £ IR 3T
il B R W TE 176 {35 38 45y BCoVs FHPERE
air, BAMER R 21.59% , Hor ok { R e VLR gk e
AR EES H I8 70% , Framk 2z, A BE 9 151
5 WP TR 5 £ 5 A s R RE IR 79 AH P 43 BT 45
FW & I B ST R B8 5 BCoVs
WYIARSET i A o S s e XA Ak 2F 3
A RS SRR B IR A T R A, 45 2R S s A A
() 125 43R BCoVs RT — PCR ¥4 BH P RE 5 4G
M 65 173, XF N JERIFI ST B[R 551 oA 45 S 36
BH L 3 IX (Y BCoVs 557 Rk 4 W] YR M 4%
B, HOR G 72 BoA Mt . 3 E % T BCoVs
FORIT SRS A0 e, A DG U AT 27 A 4 A AIF 90
B ARIEAEK BCoVs MRAT X hy 8, R I 7 22



92 - ] B 2 J 5 2022 4F 7 14 56 455 7 10

Chinese Journal of Veterinary Drug

X e B A

3B &

3.1 BECoVs &# #iA$id4-5 5 %Y BCoVs, il
TP BT 25 RE A R T P A A DA BE 2R 2 A
PO, 2 4 38 o B A 0 2L TP 0 B AR IR 15 B 3 e
FEO L AN AT DIAE 1 H s ok — 2 H
WA — DR RE TS S N, AT 5 — R BE S
FEA TR R A S8 R P A X o il L e A
GREGRYER . AT R, TP AR AL
20 S P AR K T 5 BT P AR R SR B R AR T
ELNPENE HAE 3 ~ 4 H W& 38 i S  — ok
Fofr, AT 2 2R RS HE AN B S s 4 B T
JAGFE A2 A B, B A
F0] TR BCoVs 51 ) i AE 42 4 i 18 555 11
PEWT, —JOR KIS, A4 5 [EVE I s ) DR A
T Scour Guard 3(K) | 38 [E 5 7 S HE S Wy f# 48 1Y
Guardian i RSP PR B Scour — Bos , iX = Fl
25 T 3 3 0T P 27 G B0 %) 5 2 R A7 4 Aol L e 7 45
AT, BRI i W)L s e 2
AR BCoVs M AT FEREA, HATEHIESSG 24 h
P ARAS B g 2 40 77 AR 1 K COF R 3L 1gGL A e
PryroBr A 2R 232 BCoVs YL, 1 24 h J5 SRPE)
BeAmT BRI A B OR Y, D) — 28R ol R I i
3353 E 2R 7L /A B Bovilis 1 Guardian 38 [E W 5#
SR 4E N F Y Calf — Guard | ScourGuard 4KC Fl
BoviShield Gold 5, H 7% 5T %8 KyotoBiken 5% 4 %5 (1}
CattleWin BC X — P& 1 18 i 11 R 45 8 A= e 48 LA
AL F B SR, 76 S MR HEAT A — 50 S5 M A
FEH XA RS RN R Z B TR bR T I
SFF B RIS P G RICR, I T 2 TR R RN e T S
Xof PR A AR AL Y B2 e, R R B — A 5
IR DB B W W R AR 1 40 A AT UL IR 3 55
JEw AW AR S — T, KIS
BCoVs FNAH TR 3 B 1 45 28 04T LR T S 4 A
SR R KA 50% W4T R R ALK
3.2 BRCoVs Z# SR H MR bl ] £
Y UGS B B T B2 1 RN DB R 4 T B SR
WA 2R W W P2 9 £5 & fiE ( Bovine respiratory

disease complex, BRDC) FY &Il R FA AT, (B¥H
—Fh T Wi B5 BRCoVs B R aih £k (4 58 1, H X
BRCoVs W # e (RIPIF5E 4K, Plummer %5
A R P SR B R R I8 T 0 B 1 S N R AR A
AR T RIA 1R IR 7 A S B BCoVs I T
PR A2 2 i i 1) I 12 3 92 5 XU, TG 38 S B
ffiHIE & 5 4 #592 9% 3 1 B (Bovine herpesvirus
type 1,BHV - 1) BK&-fi I, 7E B AR 17 57 3% 4+ BRDC
RIRAEMN G SR YT 7 18 AT BeEL A P R R0 B A
HABRN ' . BCoVs BT BE AT BE 5 X 1T % 38 Jk
YL R FHAR DG, I P BB 5 4 B s 5 W )
g HEC . Hasoksuz 25 Y7845 5 7%, BCoVs
PUIARTE B KT 1600 19 25 1 2808 B3 8 i A 25 HE ik
BCoVs'™', Thomas % # 13, 1 3% 1 45 4 5 /0 i 7
ZHHT 3 JA4ERD BCoVs ST, LA T A LTH 1gG
TR 3k 1860 LA I, MM %F BCoVs B  H 5
BRDC A & 1Y H: Al 95 J5 4K 1R & Jk g 7= 2E R 4
TER,

A BYPE T B 58 7 1] I K — e A B
ANIR] BCoVs BT RERR AP, LATH B AN [7] i PRAE IR 11
BCoVs &, 5 —F L5 CD WD FIFIIE 4325
PRI Z BERRIR A 2 1 7T RE R TT &) 3 BCoVs T
F14) 2 AL SR 3 8 B T RE AT AL TR 45 BCoVs
SR
4 INESRE

AR AR B 0] LU 2R K & 1
A BRI S 2 AR R i
PR FE AT 45 . BCoVs $E T T 8k T2 T Hil By
BCoVs &t B REGSIRIEEAE % T 1 BCoVs B L5
A 1) i 3 N R s L T A 9 A AE —
e AP S 2 Y R S AR X R
R I V55 IR T — 2D W 5 LA B i A PR
T HAZHE . B ETA D20 2 st % 15 BTSRRI,
BECoVs #il BRCoVs [ & B8 X 43, & A1 T8 55 7 1R
KREEEE B R ASE LR, BCoVs Fl BRDC Z [H] 1)
PRIIR DG 2 v R T, 32 95 T 97 s 9 4k B 3 -0
DA Ft=h] T

KRBT IR ALFE T fi# BECoVs Fl BRCoVs



R 25 2Rk 2022 4E 7 A4 56 B T

Chinese Journal of Veterinary Drug

.03 .

(1 %9 BL I, BCoVs Fil BRDC 1% H 56 & |, BCoVs
551G E MR R Z B A EAERH C R, BCoVs 1)
Tl B A5 48 i 3 30 PR B 45

S Xk

(1]

(2]

Saif L J. Bovine respiratory coronavirus[ J]. Vet Clin North Am
Food Anim Pract, 2010, 26(2) ; 349 -364.

Gomez D E, Arroyo L G, Poljak Z, et al. Detection of bovine
coronavirus in healthy and diarrheic dairy calves[ J]. J Vet Intern
Med, 2017, 31(6) . 1884 - 1891.

Ribeiro J, Lorenzetti E, Alfifieri A F, et al. Molecular detection
of bovine coronavirus in a diarrhea outbreak in pasture — feeding
Nellore steers in southern Brazil[ J]. Trop Anim Health Prod,
2016, 48 649 —653.

Alkan F, Ozkul A, Bilge D S, et al. The Detection and genetic
characterization based on the S1 gene region of BCoVs from
respiratory and enteric infections in Turkey [ J ]. Transhound
Emerg Dis, 2011, 58 179 - 185.

Fulton R W, Step D L, Wahrmund J, et al. Bovine coronavirus
(BCV) infections in transported commingled beef cattle and
sole — source ranch calves[ J]. Can J Vet Res, 2011, 75: 191 —199.
Fulton R W, Ridpath J F, Burge L J. Bovine coronaviruses from
the respiratory tract; Antigenic and genetic diversity [ J ].
Vaccine, 2013, 31 886 —892.

Wi SRR, E 6, 4%, M 14 21 M GE 255 Ak B R
ARG G [T]. RS EE, 2019,51(11):
92 -96.

Yang HF, SuL L, Wang J, et al. Detection of bovine corona-
virus infection in calves with respiratory disease syndrome in
14 provinces of China [ J]. Animal Husbandry & Veterinary
Medicine, 2019, 51(11);: 92 -96.

(R W 3 sy R R S S e R R E R P oA N
HHRA Y PCR BWI[T]. HHSHEE,2019,51(12):
96 - 100.

Gao YT, Zhang M Y, Li L, et al. PCR diagnosis of bovine viral
diarrhea virus and bovine coronavirus co — infection in dairy cows
[J]. Animal Husbandry & Veterinary Medicine, 2019, 51(12) .
96 - 100.

W%, 2k, FkE, & OHI TR R IEIRTE AR
IRl S 1], PEEEZGER, 2019, 55(8) : 8 - 12.

Yang X L, Li Z Q, Luo Y Z, et al. Etiological investigation and
analysis of yak bovine viral diarrthea in Xining, Qinghail[J].
Chinese Journal of Veterinary Medicine, 2019, 55(8) : 8 —12.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Jaka J H, Jozica J, Joze S. Coronaviruses in cattle[ J]. Trop
Anim Health Prod, 2020, 52(6) : 2809 -2816.

Suzuki T, Otake Y, Uchimoto S, et al. Genomic characterization
and phylogenetic classification of bovine coronaviruses through
whole genome sequence analysis [ J ] Viruses, 2020, 12
(2):183.

Park S J, Jeong C, Yoon S S, et al. Detection and characteriza-
tion of bovine coronaviruses in fecal specimens of adult cattle with
diarrhea during the warmer seasons [ J]. Journal of Clinical
Microbiology,, 2006, 44(9) ; 3178 -3188.

Oma V S, Traven M, Alenius S, et al. Bovine coronavirus in
naturally and experimentally exposed calves; viral shedding and
the potential for transmission [ J]. Virology Journal, 2016,
13 100.

Popova R, Zhang X. The Spike but not the hemagglutinin/ester-
ase protein of bovine coronavirus is necessary and sufficient for
viral infection[ J]. Virology, 2002, 294, 222 —236.

Boileau M J, Kapil S. Bovine Coronavirus associated syndromes
(1]
Practice, 2010, 26(1) ; 123 - 146.

Veterinary Clinics of North America: Food Animal
Kanno T, Ishihara R, Hatama S, et al. A long — term animal
experiment indicating persistent infection of bovine coronavirus in
cattle[ J]. Journal of Veterinary Medical Science, 2018, 80(7) :
1134 - 1137.

Park SJ, Kim G Y, Choy H E, et al. Dual enteric and respiratory
tropisms of winter dysentery bovine coronavirus in calves [ J].
Archives of Virology, 2007, 152(10) : 1885 —1900.

Kalkanov I, Dinev I, Zarkov I. Etiological and pathomorphological
investigations in calves with coronaviral pneumoenteritis [ J ].
Macedonian Veterinary Review, 2019, 42(1) . 43 —49.

Singasa K, Songserm T, Lertwatcharasarakul P, et al. Molecular
and phylogenetic characterization of bovine coronavirus virus
isolated from dairy cattle in Central Region, Thailand[J]. Tropical
Animal Health and Production, 2017, 49(7) . 1523 - 1529.
Mebus C A, White R G, Stair E L, et al. Neonatal calf diarrhea:
results of a fifield trial using a reo — like virus vaccine[ J]. Vet
Med Small Anim Clin, 1972, 67 173 - 174.
Mebus C A, Stair E L., Rhodes M B, et al. Neonatal calf

diarrhea; propagation, attenuation, and characteristics of a

coronavirus — like agent[ J]. Am J Vet Res, 1973, 34 145 -150.
Anastasia N V, Linda J S. Bovine coronavirus and the associated
diseases[ J]. Front Vet Sci, 2021, 31(8): 1 -14.

Diego E G, Scott W. Viral enteritis in calves[ J]. Can Vet J,
2017, 5(12) : 1267 —1274.



.04 .

rh 2 2Rk 2022 4E 7 H AR 56 B T I

Chinese Journal of Veterinary Drug

[24]

[25]

[27]

[28]

[29]

[30]

[33]

[34]

Collins J K, Riegel C A, Olson J D, et al. Shedding of enteric
coronavirus in adult cattle[ J]. Am J Vet Res, 1987, 48. 361 —365.
Cho K O, Halbur P G, Bruna J D, et al. Detection and isolation
of coronavirus from feces of three herds of feedlot cattle during
outbreaks of winter dysentery — like disease[ J]. J Am Vet Med
Assoc, 2000, 217, 1191 - 1194.

Thomas L. H, Gourlay R N, Stott E J, et al. A search for new
microorganisms in calf pneumonia by the inoculation of gnotobiotic
calves[ J]. Res Vet Sci, 1982, 33; 170 - 182.

Heckert R A, Saif L J, Hoblet K H, et al. A longitudinal study
of bovine coronavirus enteric and respiratory infections in dairy
calves in two herds in Ohio[ J]. Veterinary Microbiology, 1990,
22(2/3): 187 -201.

Decaro N, Campolo M, Desario C, et al. Respiratory disease
associated with bovine coronavirus infection in cattle herds in
Southern Italy[ J]. Journal of Veterinary Diagnostic Investigation
2008, 20(1): 28 -32.

Hasoksuz M, Hoet A E, Loerch S C, et al. Detection of respira-
tory and enteric shedding of bovine coronaviruses in cattle in an
Ohio feedlot[ J]. J Vet Diagn Invest, 2002, 14 308 - 313.
Thomas C J, Hoet A E, Sreevatsan S, et al. Transmission of
bovine coronavirus and serologic responses in feedlot calves under
fifield conditions[ J]. Am J Vet Res, 2006, 67 1412 —1420.
Gulliksen S M, Lie K I, Loken T, et al. Respiratory infections in
Norwegian dairy calves[J]. J Dairy Sci, 2009, 92, 5139 -5146.
Lathrop S L, Wittum T E, Brock KV, et al. Association between
infection of the respiratory tract attributable to bovine coronavirus
and health and growth performance of cattle in feedlots[ J]. Am J
Vet Res, 2000, 61 1062 - 1066.

Ellis J. What is the evidence that bovine coronavirus is a
biologically significant respiratory pathogen in cattle? [ ] ].
Canadian Veterinary Journal, 2019, 60(2) ; 147 —152.

W SRR AR A AR TTVUE O M X AR R T 191 4 e DR
A ST LT]. SRk ,2020,41(11) ;122 - 124
Peng H, Wu C L, Li J, et al. Detection and analysis bovine
coronavirus in cattle with diarrhea in part area of Guangxi[ J].

Progress in Veterinary Medicine, 2020, 41(11) . 122 —124.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

B AR SRR SR 3 MR A 3 e ROR e R T R AT 0
JHA[D]. BEHURICE 2019,

Cui X. Epidemiological survey of round and coronavirus in some
large — scale dairy farms in southern Xinjiang [ D ]. Tarim
University, 2019.

Abi K, Luo X, Shen Y, et al. Prevalence of a novel bovine
coronavirus strain with a recombinant hemagglutinin/esterase gene
in dairy calves in China[J]. Transbound Emerg Dis, 2019, 66
(5): 1971 - 1981.

He Q F, Guo Z J, Zhang B, et al. First detection of bovine
coronavirus in yak ( Bos grunniens) and a bovine coronavirus
genome with a recombinant HE gene[J]. J Gen Virol, 2019,
100(5) : 793 —803.

gk . et g DA A 40 A S A 0 i A IR AR DG
JERIHARIZE[D]. AT K%,2016.

Zhang K. Investigation of calves viral diarrhea related pathogen of
large — scale dairy farm in northern Xinjiang region[ D]. Shihezi
University, 2016.

Tan R Tizard. Vaccination against coronaviruses in domestic
animals[ J]. Vaccine, 2020, 38(33) . 5123 -5130

Decaro N, Campolo M, Mari V, et al. A candidate modified —
live bovine coronavirus vaccine; safety and immunogenicity
evaluation[ J]. New Microbiol, 2009, 32(1): 109 - 113.

0’ Toole D, Steadman L, Raisbeck M, et al. Myositis, lameness,
and recumbency after use of water — in — oil adjuvanted vaccines
in near — term beef cattle[ J]. J Vet Diagn Invest, 2005, 17(1) ;
23 -31.

Plummer P J, Rohrbach B W, Daugherty R A, et al. Effect of
intranasal vaccination against bovine enteric coronavirus on
the occurrence of respiratory tract disease in a commercial
backgrounding feedlot[ J]. J Am Vet Med Assoc, 2004, 225
(5): 726 -731.

Lin X, O’ Reilly K L, Burrel M L, et al. Infectivity — neutralizing
and hemagglutinin — inhibiting antibody responses to respiratory
coronavirus infections of cattle in pathogenesis of shipping fever

pneumonia[ J ]. Clin Diagn Lab Immunol, 2001, 8(2): 357 —362.

(4 3. FXF)



