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CERTER F T AERS PR a- DI
AR AE S, F D

1LRLBADTRABSANNABELERELE/ P RLKFHDHFHERFR FHEFE, KX 4300705,
2. B AR SR A A o /A B E AT R B R A E R H & 430070
3ok I E &L 430070

WE O TR IS N R A IR AT IR AL R, 2021 4F 11 A % 20234F 10 A 4], i I RT-PCR 4
A B GHIRE TR VG SN CH R LR R P S S 41 07 9 264 S IETE AR 1 264 43 FE T (58 47
N T 15 0 B 41 2 F0 191 0y 2608 UEAT 1T 4= #8995 25 (bovine rotavirus, BRV) 4= & K55 55 (bovine coronavirus,
BCoV) . &9 #5118 V5 95 3% (bovine viral diarrhea virus, BVDV) B &GN , E— 25 %7 DA b 3 Fim 2275 AS R Hi X 4R
W = F A AT AT T 00T, G55 B, BRV . BCoV FI BVDV A/ B PEAS H 2243 511 14.02% (95 %
CI:8.44~16.68) .10.23% (95% CI: 6.85~14.53) F112.12% (95% CI:10.06~18.80) , 78.05% (95% CI: 62.39~
89.44) e 37 ML A I TSR B FHAE 3, 29.27 % (95 % C1:16.13~45.54) B e e A 1R 4183 . BRV 5 BCoV &
B WA TRA YA K 2R 3.42%6(95% C1:1.32~5.88), BRV 7E3R [E AL 77 11 X | 4 Z= F1<C5 J i g 4
Ak 2R A R, BCoV 7R TR b 7 b X IR A 225 At 38 180, 1T BVDV ZE &l X AE I | SR A5 5 THT R HH 3600
WEES . SRRV 3SFNEEETR E 1180 1 X 59 4140 B B 5 54 vl £7 78, BRV FI BCoV & 53
AR WS 0 R, T H R T OS2 2 X Z75 FIAT I (0 20, 33X 7R 8 B a4 i H 1% SR S R 3%

XgER B4IETE; BRV; BCoV; BVDV; #5 XU K 2% 43 Hr

mESES S858.23  XEFRIRAE A

A T R — ol R PR R 2 A I (4 B L A AR
H R ) S R 4E F A S0 B, B R 4 9 ARl
T R R 2 G R gz — Y TR I R Y
fat R, ST N, 36 [ pg B 05 4 S8 A e A IE TS 1)
RIRHRFBET 3RS0 80 % F120%2, 2017 4F H A
(Y 1 TG4 B i 2 Bk R A A IR T 3 B 22 D A R 29 2R
1042 Hot™' . FEwh EA 4 A 24 fs 4 Bk 187s
S 3L 68.7 %0 A143.6% BFET R Bl R E 3
Al (g A i L A R R LA s H g 002 B I
ECE I AT R R BN R Z —.

TE SO A WE 15 9 i v, s 5 PR i 32 A 45 4
R 9% 2% (bovine rotavirus, BRV) . 4= 56K 95 75 (bo-
vine coronavirus, BCoV') Fl 4= 5 7 P I8 15 9 7 (bo-
vine viral diarrhea virus, BVDV) . H W 9% .78 BRV
TEAER I TRAT R 210 33.7 %), BCoV 1 KR [ 5K HYy

Wk HI . 2024-01-15

XEHS 1000-2421(2025)01-0174-09

AT 3N 2.80%~46.74%"  BVDV BT 5 i 17 %
Bk 15.74 %, HAF I FE BN 2 e . REM
JLI AT 45 5 B ,BRV \BCoV HIBVDV i1 %
TE 30.8%~53.0% 059 X 3 PR IR AETE S AR St A%
6 o b X LAYA T R A R e R A
P SEB0GX 3 PR A 1V 5 7 1 M B0 o A BR
HBA 58 2 8P Aedb s IX, 4 56/ 7 b X B TS
A EE B R A T BRI AR 2

AWFSE [ 2021 4F 11 7 2 2023 4 10 H 1], i H
RT-PCR AR A A 4 [E 844 6y 41 MO 6 TS
e 53R4T BRV .BCoV I BVDV 3% 3 F 2 1)
Rl 33— 2208 LA 3 Rl d 75 A R X AR
75 I AR B o3 A, i TR S 43 b DX IS R AR v
BRV .BCoV FI BVDV (1) Jgk 4L $UIR K AT fE ) XS PR
2, DAY R S 2 R T B4R v B 4 0 R ) R AT

4T H T H W A6 X E ST AR H (2021BEF02028 ) 5 BRI L 1 3 ARk 2R L3 (CARS-37)
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55149 fTH & 2 BB IS W LIS 4 O R K U DR 3 A3 175
2L S 1.4 1ZERH

1 MREFE
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20214 11 7 % 2023 4F 10 H A4k [ WL 9
FE TR PG BN CH A LR R P S A LAY 41
AT 264 3 TS 4228 1 264 3 # b (58 43 ALK
T 15 I AVRN 191 3 268 ) , 43k AR I LR
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Table 1 Regional distribution of samples

R b B/

“hy Yk
Provinces Number of ranches Number of sam-
ples
W14t Hubei 17 111
Hilf Gansu 5 38
15954 Hunan 6 34
R Henan 3 27
HeM Guizhou 2 16
11175 Shandong 2 14
WL Zhejiang 1 9
1} Qinghai 2 4
]t Hebei 1 3
M5 Inner Mongolia 1 3
LY Anhui 1 2

1.2 #RFnKH

Virus DNA/RNA Extraction Kit FT 2.0 Fl 2 %
s HiScript 1T Q RT Super Mix for qPCR I F
A Bt MERE AR MR R A FR A W] . 1.1X T3 Super
PCR Mix,DNA Marker, TS-GelRed #% i& ¢ i 42
W H AL E R AR R A RAE . S A
ERHEYBHEA FRA A .
1.3 HmitE

DZEMERE . (IR 5~6 g ZEMERE M, A
SRR AR PR K FE 70 PR 58 20, 8 000 r/min .0
10 min J& W E 5§90, S SRR PR A7 T — 80 "Cik
LA

) NTARFAESD o FEATHFRE A I A2 3 A5 R
A FRER K R4 R3% 1R 27,8 000 r/min 20> 10 min J5 W%
BV, S R A T — 80 “CkAf , 5 o

VAR . WA AL (5 mm X5 mm 22
A ) AdH JC R BY J1FE 2 mL i 55048 BT R ZH 4
I TC A RIS Bk , (8 1 233U , 10 000 r/min 5
A 5 min, WIS, B VR RS RAT T —80 "Cuk
L.

HUAR RS B 35, #2 B DNA/RNA PR B0
7 B o FH UL R BURE AR RNA J ) i 5 s i) &
HiScript Il Q RT SuperMix for qPCR(+gDNA wip-
er) i % 5% i cDNA, F7 50 F —20 “CrkF % . PCR
DLAh BRGF () FEAS R AR 4T BRV . BVDV Fil BCoV
PRI . A ST 5 1 EH B R B /Nan & 2 i
/Ko BVDV HIBRV 2 PCRUEATHEI , 5 25 145>
124 :98 °C 2 min; 98 °C 10 s, 38 KR 43514 59.3 °C
(BVDV)/55.4 “C(BRV)12s,72 “C 15 5, 35 P 5
72 °C 5 min,

BCoV 2k H 4120 PCR #EAT 4G I , 15 %6 = I 5%
$9:98 °C 2 min; 98 °C 10's,50.3 °C 10 ;72 °C 15 s, 35
AMEFR ;72 °C 5 mine BUR 13e 09 7= WIAE AR 17
95 2% PCR 2,98 °C 2 min; 98 °C 10 s,49.3 °C 10
$;72°C 15 s, 35 ¥ ;72 °C 5 min, PCR 7= #) H
196 Byt R b8 e i D ARG T, DK/ IN TE A 1 B Pk St 6
SR YA RN BN T A5 20 )30 F T NCBI W
i 1) Blast DI BEHEA T LEXT

K2 SIMEEFFT
Table 2 Primer information and sequences

JFa1(5-3") kaE/ SCHK

Reference

R #E Virus
(H kL
Target gene)

519

Primer Sequences

Size

GCCATGCCCTTAG
TAGGACTAGC
290 [11]
CAACTCCATGTGC-
CATGTACAGC
ACCACCAAATAT-
GACACCAGC
294 [12]
CATGCTTCTAATG-
GAAGCCAC
CTATACCCAATGG
TAGGA

BVDV
(5'UTR)

BRV
(VP6)

CTGAAACACGACC-
BCoV GCTAT
(S) F GTTTCTGTTAG-
CAGGTTTAA
ATATTA-
CACCTATCCCCTTG

[13]

488
R

1.5 REEZESH

3 3 I A0 T A2 A A S 1 Ak BRI O o R B4R
AR =T DRI At R Ry XU PR R, $R 5T X 4 R A
F 5 3PN TR BHPERT R A OCHK . teAh, A AR
S PRAE A SR AR B W, Xof AS ] 28 2 ) B ARl i 47
THOHIETE . SRR TR IR XA  ZET i XA
Fofr 25 52 ) D5 2R B R 38 40 M, P<<0.05, F/on 22 5+ 2
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AGETE R S R 2 0 Y Logistic 915 5347 75
U5 Xk 22 5 25 A0 XU TRV 3R £ 4T 0T Logistic 11973
BT S 4% IR DR 3R PR B IR R E

2 HBR5HH

21 BEEEHEES

XS 1) 264 3K B VS 42 4 14 it SCER 2B ik
X AR FREAR SR AT S0 . AR I T,
TR A KR DG TC A D0 oK A A IR <5 S i
=5 dE F R EES(3—5H) HZE(6
—8 1) BkZFE(O—11 H) M4 Z=(12. 1/ 2 ) 532k,
(10 TR B s i e S QU O < 7 S 2T S
AR A P RS A (g 48 28 ) B A 0 31X L 25 18
THEVR] Ay 3 S 40l o3 Sy ma O AR D7, e AR AR A
FIAKE AL MR F AN TN
BI(F3),

2.2 BRV.BCoV#1BVDV HPRIE#: H &

FIFH RT-PCRXS 264 f3 1l R it FEA TR0, PCR
PR L V0 S W I FL UK ARSI, /N TE A ) 45 26
SN A A5 3B A BRV . BCoV I BVDV Y JF
G, KNG A 294,488 1290 bp £ 47, 15 21 1) 51)
FIH NCBT ¥ 355 () Blast D BE#EAT EL X, 245 58 X6F 1oz 114
o aE (B 1) o ok I 24T 25— PO 28 19 B0 9 e
SOMBHMER . SRR ,78.05%(95% C1:62.39~
89.44) (L7 M BRI , A~ A7KF | BRV .BCoV
FIBVDV (4 B A 2% 53 51 o4 14.02%6 (95% CI:
8.44~16.68) | 10.23% (95% CI: 6.85~14.53) il

select all 100 sequences selected

Description
v

®3 BEEE4FFEEST

Table 3 Distribution of information on diarrhea calves

JEVE A5 S ditk/ %
Diarrhea calf information Percentage

ki
Weeks of age

Z=77 Season

<5
=5
# 2 Spring

7 Summer

40.32(102/253)
59.68(151/253)
24.24(64/264)
24.24(64/264)

2 Autumn 17.80(47/264)
275 Winter 33.71(89/264)
A4k Beef cattl 70.75(179/253
5B Species A4 Beef cattle 5(179/253)
#54F Dairy cattle 29.25(74/253)
®77 South 65.13(170/261)
X Area

AR Sam-

ple type

4tJ7 North

F&{i# Stool

N7 Anorectal swab

34.87(91/261)
66.29(175/264)
33.71(89/264)

12.12%(95% CI:10.06~18.80) , H.ix 3 F s 7 19 FH

PERG R T0 B % 22 5% (P>0.05) (K 4) .
#4 BRV BCoV i BVDV BFRME H 2
Table 4 Positivity rate of BRV,BCoV and BVDV

FRAEAG 5/ 4

Pathogens Positivity rate ol
BRV 14.02(37/264) 10.1~18.8
BCoV 10.23(27/264) 6.8~14.5
BVDV 12.12(32/264) 8.4~16.7

HE— 2% 2 TR A L DL AT T 40T, 4
R Bt R DL RE R 4 5 O BRV 5 BCoV,
FH P A % A iy 3.03%6 (95% CI: 1.32~5.88) , 1M
BRV 5 BVDV F1 BCoV 5 BVDV FH 1 6 Hi 243 5]

GenBank Graphics Distance tree of results ~ MSA Viewer

Max Total Query E Per.  Acc.

Scientific Name
- Score Score Cover value Ident Len
v v v v v v

Accession

A Rotavirus A strain RVA/Human-tc/GBR/A64/1987/G10P11[14] inner capsid protein VP6 gene, complete cds

Rotavirus A 372 372 96% 1e-98 93.98% 1194 EF583020.1

Rotavirus A VP86 gene for structural protein VP6. genomic RNA. serotype G6P[14], strain RVA/Human-wt/HUN/BP. .. Rotavirus A

Human rotavirus A strain RVA/Human-wt/BRA/SC19868/2011/G2P[4] VP6 (VP6) gene, complete cds

372 372 96% 1e-98 93.98% 1356 FN665682.1

Humanrotavirus A 364 364 94%  2e-96 94.19% 1334 KJ721696.1

select all 700 sequences selected

Description
v

GenBank Graphics Distance tree of results =~ MSA Viewer

Max Total Query E Per. Acc.

Scientific Name
- Score Score Cover value Ident Len ~ Accession
- v v v v v

| Bovine coronavirus isolate BCoV/JS33/CHN/2020 spike protein (S).gene, complete cds

Bovine coronavirus 813 813 99% 00 99.33% 4092 MZ711350.1

B Bovine coronavirus isolate BCoV/HUNGS/CHN/2022 spike protein (S) gene, complete cds

Bovine coronavirus isolate BCoV/HUN72/CHN/2022 spike protein (S).gene, complete cds

Bovine coronavirus 813 813 99% 0.0 99.33% 4092 OR947452.1

Bovine coronavirus 813 813 99% 00 99.33% 4092 OR947455.1

Sequences producing significant alignments Download ¥ 85 ¥ Show  100v | @
select all 100 sequences selected GenBank Graphics Distance treeof results  MSA Viewer
Max Total Query E Per. Acc.
Des t S tific Ne
i e ceniicName  Score Score Cover value Ident Len  Accession
it ] Bt e il
C | Bovine viral diarthea virus 1 strain BH789 5' UTR; and polyprotein gene, partial cds 464 464 099% 30-126 9583% 200 KP7497991 I

iate HY-5 5 UTR. and

late T6-17 5" UTR

1. 464 464 98% 3e-126 96.14% 288

Bovine viral diarthea vi.

462 462 98% 1e-125 96.13% 284

MN417891.1

PRAHEFRIR R IR E S = 9781 . Black box indicates the sequence with the highest homology.
El1 BRV(A).BCoV(B)#1BVDV(COMES 5l L 345 R
Fig. 1 Partial sequence alignment results of BRV(A),BCoV(B)and BVDV(C)
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4 0.38% (95% CI:0.01~2.09) F1 0.76 % (95% CI:
0.09~2.71) , BARfE B g 5 s
R5 FEREBLERIMBEBLE

21.22) , 1 <5 R A4 W BEPER R . BCoV 5
BVDV 7 =>5 JE# 5 <5 JE & B9 484 vh FEAPEAS R0
BEER(P>0.05),

Table 5 Types of viral co-infections and co-infection rates 9 4 AREEH 544 R BRV.BCoV 1 BVDV HY
e e e
: MR8 FIFK 9T LIF th, BRV 7E MU R # A K i,
BRV+BCoV 3.03(8/264) 1.32~5.88
BRV-+BVDV 0.38(1/264) 0.01~2.09 FEHRALE 2 2 9 B PEAS ) 5 B 8 28 23.6000 (9504 CL
BCoV-+BVDY 0.76(2/264) 0.09~2.71 15.24~33.78) , e R 2 AE K, B 1K 8.5120 (9500

23 ARE#HEE4EBRV.BCoVFBVDVH
£

TE 264 By AR b 11 JOAE IR A5 B, Rt 7
HEATAES AT R LB . thR 6 FIR 7hl I, X R
[ 253 Sk T B4 rh, <<5 s B4 v, BRV 9 BHAME:
K RAF T 25.49% (95% C1:17.38~35.08) , L &
BT 5 BRI AR 4 (P<<0.05) o <<5 Fa IR B 1 75 e
AR BRV A RS & =5 J8 % 16 76 4 4 1Y 4.35 1%
(OR=4.35,95% CI: 2.04~9.29) , T {£<<5 J& {5 L
4=, BCoV WY BH M K Hh 3 2 12.75% (95% CI:
6.96~20.81) , = 115 =5 J&I % (4 482 20 1 BH PR A 1 2%
9.27%(95% CI:5.16~15.07) . BVDV 7E>>5 A #8 1)
B A BE PE R R R 14.57% (95% CI: 9.36~

CI:2.37~20.38) ,7E4 L A= B A Y R AR . ot
Ah ARG BRV I XU 7EAS [ 277 25 57 1 3 (P<<
0.05) , 764 ZE A4 B BRV B KU 7 Il R F 2= &
Z= FRK 25 19 2.99., 2.99 F1 3.32 £ (OR=3.32, 95%
CI:1.07~10.33) . BCoV 7£ & 2= PHIEAS R fe i,
9 14.06% (95% CI:5.16~15.07) , 7£ HAt Z= 75 i) bR
PR N 6.3896~13.48 % (95% C1:0.98~22.37),
AN TR 2745 % 3 3 Ffop B G 8 35 5% i 22 5 (P=>0.05) ¢
BVDV 7£ 0 Z= iy & H 3 24 10.11%6~14.06 % (95%
CL:4.73~25.74) , R ZE 05 PHPE RS 32 22 9 AN I 35
(P>0.05) . DA bS5 A X F HAl 2=, &2
BRV &A= (0 58 T8 iy, FCAMRG 7 76 AN [F] 25 i A7 1%
M TR EES

B/
w

K6 AREIERIEEES 3 TREEMERHZE

Table 6 Positivity rate of the 3 viruses in diarrhea calves at different weeks of age

BRV BCoV BVDV
A PR/ % =/ % FHPEAR/ 2
Weeks of age e 95% CI . 95% CI o 95% CI
Positivity rate Positivity rate Positivity
<5 25.49(26/102) 17.38~35.08 12.75(13/102) 6.96~20.81 6.86(7/102) 2.80~13.63
=5 7.28(11/151) 3.69~12.66 9.27(14/151) 5.16~15.07 14.57(22/151) 2.80~13.63

x7 BREITMHEEMEREEFTRIEN PEFMEXRZEILEOR)
Table 7 The P values and correlation coefficient ratios (OR) of the chi-square test for weeks of age

and positivity rate of the 3 viruses

TR BRV BCoV BVDV
Weeks of age  P{H P value OR 95% CI P{i P value OR 95% CI P{H P value OR 95% C1
<5 4.35 2.04~9.29 1.43 0.64~3.18 0.43 0.18~1.05
>5 ot 1.00 0.11~0.49 0059 1.00 0.31~1.56 0950 1.00 0.95~5.64
*8 ARETLIEEEY 3FRZHEERH =R
Table 8 Positivity rate of the 3 viruses in diarrhea calves in different seasons
. BRV BCoV BVDV
Seasl:m Wf&%/ . 95% CI ﬁaf&%/% 95% CI KEE;.E/% 95% CI
Positivity rate Posttivity rate Posttivity rate
# 2 Spring 9.38(6/64) 3.52~19.30 4.69(3/64) 0.98~13.09 12.50(8/64) 5.556~23.15
H 2 Summer 9.38(6/64) 3.52~19.30 14.06(9/64) 6.64~25.02 14.06(9/64) 6.64~25.02
k2 Autumn 8.51(4/47) 2.37~20.38 6.38(3/47) 1.34~17.54 12.77(6/47) 4.83~25.74
27 Winter 23.60(21/89) 15.24~33.78 13.48(12/89) 7.17~22.37 10.11(9/89) 4.73~18.33
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Table 9 P values and correlation coefficient ratios of the chi-square test for season and positivity rate of the 3 viruses

=4 BRV BCoV BVDV
Season P{H P value OR 95% CI P{H P value OR 95% CI P{H P value OR 95% CI
# 7% Spring 1.11 0.30~4.18 1.00 0.19~5.15 1.27 0.46~3.49
HZ Summer 1.11 0.30~4.18 3.33 0.86~12.92 1.45 0.54~3.90
0.017 0.176 0.899
7 Autumn 1.00 0.23~4.26 1.39 0.27~7.19 1.30 0.43~3.91
4.7 Winter 3.32 1.07~10.33 3.09 0.83~11.43 1.00 0.38~2.65

25 AREMRXEESRSEBRV.BCoVFBVDVHY
KBE

BE T REAEICE DT T 1 D5 D0 L2 B 530 o A 2R e, IX e
VR 303 B LK 26 1436 it R 5t bt DX 422 JIE 2 0% 9 o
R RN Ay R X R i X, R 10 T 11
B 25 SR R, BRV FE JE J7 Hi X FH M K R
24.18% (95% CI:15.81~34.28) , ¥ 1 TR 77 #u IX. (19
BHAERS: H %8.82%6 (95 % CI:5.02~14.14) , fE R L ¥
Hb A4S BRV K 36 22 57 g 3 (P<<0.05) , 7R T
iy DXCRE A= A H BRV 8 XU & /e 19 3.29 £ (OR=

3.29,95% CI: 1.61~6.73) . [a] #E {4 15 1 & 0 2,
BCoV 7 b J5 By FH P & H 5 R 20.88% (95% CI:
16.70~38.10) 3zt 1= T 75 7 # X A BH AR 4.71 %6 (95%
CI:2.05~9.06) ; tAl, BCoV A B MRt ZerE ma b b IX.
25183 (P<<0.05) , 7E3b 7 Hb X 4R A5x H BCoV 1k
RILH T 5.344%(OR=5.34,95% CI: 2.24~12.71).,
M BVDV 7RG 7 X (PG R s T X, e
J7 M DX A B PR A R OR 12.35%6 (95% CI: 7.81~
18.26) , M7 A PR %R 8.79 6(95 %6 CI:3.87~
16.59) , R 227 35 (P=>0.05),

£R10 ARME 3FHEZHPRIER HZE

Table 10 Positivity rate of the 3 viruses in different area

BRV BCoV BVDV
- PR/ % PR/ 2% =R/ %
e %R SH 4 222 P 2R
Area o 95% CI o 95% CI o 95% CI
Positivity rate Positivity rate Positivity rate
R 5 South 8.82(15/170) 5.02~14.14 4.71(8/170) 2.05~9.06 12.35(21/170) 7.81~18.26
4t North 24.18(22/91) 15.81~34.28 20.88(19/91) 16.70~38.10 8.79(8/91) 3.87~16.59

F11 X5 3FHEZAMERHEFFREN PEMBEXRHLEOR)

Table 11 P values and correlation coefficient ratios of the chi-square test for area and positivity rate of the 3 viruses

Hi X BRV BCoV BVDV
Area P{H Pvalue OR 95% CI P{H P value OR 95% CI P{H P value OR 95% CI
m 7 South 1.00 0.15~0.62 1.00 0.08~0.45 1.00 0.62~3.45
<20.001 <20.001 0.761
Jt 5 North 3.29 1.61~6.73 5.34 2.24~12.71 0.68 0.29~1.61

26 ARE@EMEE4KEBRV.BCoVFBVDVH
KEE

TE 264 By 4B AR b, 110 T S R A B B H 5
Bro #12. £ 1309458 /8, BRV . .BCoV K& BVDV
FE TR 2F R A B ARG HE Rk 15.64 %6 (95% C1:10.65~

21.81) . 10.61% (95% CI: 6.51~16.08) i1 13.97%
(95% CI1:9.25~19.92) , 7 W5 4 v (1) BHAE S H %20
12.16% (95% CI: 5.71~21.84) . 10.81% (95% CI:
4.78~20.20) F15.41% (95% C1:1.49~13.27), A
A AP BEA 3 PR R R R B 2 R

K12 AR GF3IFHEEHHERHZER

Table 12 Positivity rate of the 3 viruses in different species

- BRV BCoV BVDV
HI
Species P20 95% CI pise/20 95% CI P20 95% CI
Positivity rate Positivity rate Positivity rate
R4 Beef cattle 15.64(28/179) 10.65~21.81 10.61(19/179) 6.51~16.08 13.97(25/179) 9.25~19.92
34F Dairy cattle 12.16(9/74) 5.71~21.84 10.81(8/74) 4.78~20.20 5.41(4/74) 1.49~13.27

2.7 it Logistic @343

PR R 45 3 o 6T BVDV, B2 4= i .

Z Ml DRI AN 2 XU R 3R T BCoV AT i IX.
DR 2R XS PR 3R, A4 B4 Tl e 24 Rt B O A 2 K
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Table13 P valuesand correlation coefficient ratios of different species to the chi-square test for positivity rate of the 3 viruses

- BRV BCoV BVDV
215}
- P P P
Species fit OR 95% CI fit OR 95% CI fit OR 95% CI
P value P value P value
AZf Beef cattle 1.34 0.60~3.00 2.84 0.95~8.47 0.83 0.38~1.78
0.476 0.963 0.052
54 Dairy cattle 1.00 0.33~1.67 1.00 0.12~1.05 1.00 0.56~2.60
KB, FAT BRY 78 2 20T 7 8 A0 7 i ®14 I Logistic S EEEAAHER

FH Z.JC Logistic 2087, 285 DL A I AR L b X
A A RS R R A A AR S 2 S R BRV S A
AR i g 57 .6 Logistic [8] 5 AR [\ 5 AR Y B, 7
(Omnibus ¥ 56 y* 4 30.35, P<0.001) , B FUBL45 B 5%
RS- (y* 4 3.58,P=0.893>>0.05) .

—JG Logistic Z [ & [m1H 5 Hrh R an e 14 fis .
P e 14 W] 0, AR A RS 5 b X, 6O b X AG 4G BRV
RS B K, 22 57 LA G 24 7 L (P<<0.05, OR=
4.03,95% CI:10.65~21.81) . <5 J&l & 194248 i K6
HBRV B KU & =5 i B4 1 4.59 1%, 2 R 2 A
4 it % = X (P<<0.05, OR=4.59, 95% CI: 1.41~
11.55), 7EAZE4E K H BRV A XU B8 K, 22 5 B
BG4 X (P<0.05,0R=3.42,95% CI:1.76~
15.33)
2.8 AEH#EAFEE 5 BRV.BCoV #BVDV fREE
H 2 B K BR

J T i E FH TR BRV . BCoV I BVDV 4 #¢
FERFE T Z AR IR AS R FEA 2R AL AT T 43 HT o
i 22 1501, BRV .BCoV FI BVDV 7 2 57 1) £
f BH M G SR 4 ) A 11.43% (95% CI: 10.65~

Table 14 Results of binary logistic multifactor

regression analysis

AN . EAF XA
B SD  Wals P OR
Risk factors s 95% CI
Pt 140 054 6.75 0.009  4.59 1.41~11.55
Weeks of age
Hi[X Region 1.52 0.41 13.57 <<0.001 4.03 2.04~10.31
277 Season 3.0l 0.39

#Z Spring 1.04  0.68 2.31 0.13 2.82
HZ Summer 091 073 157 021 249
&7 Winter  1.23  0.77 257  0.02 342
H it Constant  —4.08 0.72 32,57  <<0.001 0.017
B R SHAETHA , SD bR 2E , ORCILELLL WS R AR
WER SR EA MR Z L), Wals K FURTE(H ;95% CLR 95% EAR

X[i], Note: B is the parameter estimate; SD is the standard error;

0.74~10.80
0.60~10.38
1.76~15.33

OR (ratio: ratio of the probability of occurrence ) ; Wals is Wald;
95% Cl is 95% confidence interval.

21.81) .9.34% (95% CI:6.51~16.08) F1 11.43(95%
CI:9.25~19.92) , fik T AL X F 7 BRV . BCoV #I
BVDV Ry FHAEKS 125 .t 3R 16 7 %0, 3 Rl 25 19 B
PR 238 55 R 28 2 ) 25 R I 35 (P=>0.05)
e B RE AR AU AS [R) I AN 23 5 ) 3 0995 5 14 BH M K
R

F15 FREFEAREE 3FhRES ARG H =

Table 15 Positivity rate of the 3 viruses in different sample types

B BRV BCoV BVDV
swpleve  pime PO peiiime 0O i W
F&4E Stool 11.43(20/175) 10.65~21.81 9.34(16/175) 6.51~16.08 11.43(20/175) 9.25~19.92
JL74XF Anorectal swab 19.10(17/89) 5.71~21.84 12.36(11/89) 4.78~20.20 12.50(12/89) 1.49~13.27

R16 BAXRBEIMFHAMEEHEFFREN PEMEXRLLLE(OR)

Table 16 P value and correlation coefficient ratios of sample type to the chi-square test for positivity rate of the 3 viruses

BRV BCoV BVDV
EARESI]
. P P P
Sample type " OR 95% CI & OR 95% CI L OR 95% CI
P value P value P value
Z{# Stool 0.55  0.27~1.11 0.71 0.32~1.61 0.83 0.38~1.78
0.090 0.415 0.629

HTHAAAF Anorectal swab 1.00  0.90~3.70 1.00 0.62~3.16 1.00 0.56~2.60
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944 %

3 W #

T f# BRV . BCoV HI BVDV 7E I8 1545 245 ()
TATIE DL, 38 2 XA [RIAF % i DX bl 2 R
HIUFEAT MY, R IRIX 3 i B AL TR LA v ke ™
#, HAFFEIR A By, o i oW W R 1 5
BRV 5 BCoV, 5 HAWAF 5t 45 L2510,

AR METE B4 ) BRV Y CPH P A R ol
14.02% (95% CI:8.44~16.68) , ik T35 23 SC ik 412 36
(4 [ 9 BRV - 2498 e %< 35.3 %10 (g dn /e 3 3
JE L AL 2R BRV A9 J& e 543 51 o8 53.39%610
29.44 %R 17.70 % 180) I IN S B DX R 2R Y
TATNE L 32 B B[] |25 () R B D) 28 55 &2 T ) 5%
i1 A IRURIE ST AR TR R R TR R X, R X
J6 75 Ml DX, Al DX R A 3R B B A, LB #2 7K 7
W% 5, DR LA 2 R X I A A HE R0 (A
R BB RN = IR L . X B 5 JRIIE LA
AR 5 TR DU AR A H BRV 1 RS B
HoABFIE N R R T LAY & B2 R R AE i
AR BRV 1 FHMEAS 33 22 55 18 2 (P<<0.05) , 5kiF
St T S R ARS8 S B BRV LR,
X B BE G i 4 5 JR i LR ) BRV 9 L B
o FE SRR , BRV FE4 =10 FHE K
H AR 75 23.06 % (95% C1:15.24~33.78) , 3 HI LA Hif
78 BRV EL ERATHEE B —5 ) XEWREIR
JER TR, 4T BRV BERE A A . gl X 7
W E LT L X BRYV 9 PHAE A H 5 3 3 18 T 7 b X
(P<C0.05) , i AT GE 2 A Sy b J7 b X FE¥% , L K ) 5%
TR Y . X AR R FRATT AR EEXT AL Ty ML X5 A i LA
B HEAT R L2 W A R AR AT DB R
KB, T st SR B i i

BCoV Wi f75 BRV A B MR A, AR5
H ARSI 25 SR A T SCHRARGE A AL 7 AT IS Ol . e
ARSI 25 5 878 . BCoV £EAZ= L) K db 5 i X FH
PEAS SRt , AL 5 i X B BH P AG: H R 5 1
X 25 5 3% (P<<0.05) . XL RAMEHRATH
BEE ARG 155 AR W G, Al 3 B 7R by B 2 i, T /E
A BEOFI R R A o 0 e AR T B AR A
B L 7R BT ERA UM X P i O o P S B
FE RO A i TR T R, kG (IR B A A S

ARBFFEAE 32.20% (85/264 ) By i 15 AE S ksl ) 3
T 2 (R AZ R , LA 1) I VS R o AR A HE R B A% R L i
T A RS 0 AN ANUCA R B L A A TR R A AR

FE— 0 G T 16 15 B2 27 10 9 Dt 2 R A 45 SR S 7« A R
5525 4 A 28k 35.00% (77/220) , 95 TE RS 11
KK 12.27%(27/220) %Y Hoyk e 35 BRBE RS % 45
AL TS Ao 2, B e A 52 o 340
A H 9 7 A R AR R ) FE Ve Bl A R TR 2 R Y
BHAAS B0 o PR, 2 300 A T A IS i B
T RN P AN BT B A% RN 24
AR 2 07 2 RIER G M B 15t , DARE
TR RS Y S %

B BTG 2 3R Al v — T5UH UL L A
XA P T AR . W R R
U 2 I Y 5 B WA T A DR ARIAR S XURS: R 2, A B T
Xt IR A R R TS TR ORE B 45 . AR 98 45 2R R
BRV .BVDV F1 BCoV 7£ H [E #7348 3 #h X )12 43
i, BAFEAIRG B, eI X, & 2 f1<5 A
B4R BRV AR 28 15 5 b J7 H X A4 4R BCoV Y
K R 5 s BVDV 7B 4 H A #G H o R 32 X
AR T AR IS B R
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Detection of common viruses causing calf diarrhea
and analysis of risk factors

HE Yanfei'*, QIN Chenghuang"*, XU Xiaowen"?, XIAN Yiner"?,
XIANG Zhijie"*, CHEN Yingyu'**, GUO Aizhen'**

1. National Key Laboratory of Agricultural Microbiology/ College of Veterinary Medicine , College of
Animal Sciences and Technology , Huazhong Agricultural University, Wuhan 430070, China
2. The Cooperative Innovation Center for Sustainable Pig Production/Hubei International Science and
Technology Cooperation Base of Veterinary Epidemiology, Wuhan 430070, China;
3. Hubei Hongshan Laboratory, Wuhan 430070, China

Abstract To understand the current epidemiological status and dominant strains of calf diarrhea virus-
es is important for disease prevention and control.264 diarrheic calves samples (including 58 anal swabs, 15
intestinal tissues, and 191 feces) from 41 farms in Hubei, Hunan, Henan , Guangxi, Guizhou, Gansu, Shan-
dong, and Inner Mongolia were collected between November 2021 and October 2023.RT-PCR was used
for the detection of bovine rotavirus (BRV ) , bovine coronavirus (BCoV) and bovine viral diarrhea virus
(BVDV).Results showed that the individual positive proportion of BRV , BCoV and BVDV were 14.02%
(95% CI: 8.44-16.68),10.23% (95% CI: 6.85-14.53) and 12.12% (95% CI: 10.06-18.80) , respective-
ly. The farm positive proportion was 78.05% (95% CI: 62.39-89.44) ,in which 29.27% (95% CI: 16.13-
45.54) had mixed infections.3.42% (95% CI: 1.32-5.88) samples were co-infected with both BRV and
BCoV, which was the most commonly combination. Furtherly, the distribution of the above three viruses in
different regions, ages, seasons and breeds was analyzed. There was a high risk of BRV infection in the
northern China, winter and in calves <5 weeks old , and BCoV had a high risk of infection in northern Chi-
na, and both summer and winter. There was no significantly difference BVDV infection in different regions,
ages and breeds. The results indicate that the three viruses are prevalent in diarrheal calves across 41 farms
in 11 provinces in China, with BRV and BCoV being the main viruses causing calf diarrhea. Their preva-
lence is influenced by region, season, and age , suggesting that these factors should be considered in preven-
tion and control measures.
Keywords calf diarrthea; BRV; BCoV; BVDV; detection; risk factor analysis
(L2 4% AR AR )



