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Detection and Analysis of the Pathogen of Viral

Diarrhoea in Calves in Gande, Qinghai
Nieergiuxiu',JTAN Yingna®,Pengmaozhuoma®’, WANG Zhijun®,LI Zhi*,
FU Yong®,DUO Hong*,ZHANG Xueyong®’
(1. Qinghai Province Gande County Ganglong Animal Husbandry and Veterinary Station ,Gande County sGuoluo ,Qinghai 814199 ,China ;
2. The Academy of Animal and Veterinary Sciences ,Qinghai University ;Qinghai Provincial Key Laboratory of Pathogen
Diagnosis for Animal Disease and Green Technical Research for Prevention and Control » Xining »Qinghai 810016 ,China ;

3. Qinghai Province Gande County Animal Husbandry and Veterinary Station sGande County sGuoluo sQinghai 814199 ,China)

Abstract: From April to June 2024, calves at a yak farming cooperative in Gande, Qinghai,showed clinical symptoms such as
depression, weight loss,and diarrhea. To confirm the causes of the disease,10 samples,including anal swabs and feces from di-

arrhetic calves, were collected. PCR method was used to detect bovine coronavirus,bovine rotavirus, bovine viral diarrhoea virus,

bovine adenovirus, bovine enterovirus, bovine torovirus, bo-
(W BEH] 2024-10-10
[(E€mB] HFHEAFHETESHESEAIN—BH R

vine norovirus, bovine nebovirus, Eimeria spp. » Cryptospo-

LR AL 5 U H (2023-NK-135) ; [ 5 T M 0F % ridium spp. s and Giardia. The results showed that bovine
R ST % 45 (2022 YFD1602311) 5 75 1544 “ B coronavirus was detected in all 10 diarrheic fecal samples,

YA - mamAHT RN A A I E (2022)

(E—1E&] FRRFE1993-), B MBI, 33 N 3 Yy e o _ , ,
Br¥ TAE. E-mail:1303417523@qq. com that the diarrhoea in the calves at the cooperative was caused

while no other pathogens were found. The results indicated

x [BEEE] ¥ ,E-mail:zhang xyong@163. com by bovine coronavirus infection. After diarrhoea occuring in
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calves,rehydration fluid can be injected intravenously, the use
of traditional Chinese medicine to strengthen the heart,while
the use of appropriate antibiotic for the prevention of bacteri-
al pathogens secondary infections, nutritional management
should be strengthened, immunity should be enhanced, envi-
ronmental stress should be reduced.and attention should be
paid to disinfestation of pens to reduce exposure to contami-
nated environments, which can be effective in the treatment
and prevention of the purpose of the control. The present
study provides a references for the prevention and control of
diarrhoea in calves in this cooperative.

Key words: calves; diarrhoea; bovine coronavirus; PCR;

prevention and control
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FRBE 25 W 25 AT 8 45, 6 SR T A R IR 7 38 AL
SR M R A AR RO R (BCV) L4 #
AR BE (BRV) A= 8 1 12 75 95 5 (BVDV) 2R if 9
B (BAstV) | 4 I 1 9% 3 (BEV) | 4 3% i i 7
(BToV) 43 4 7% (BNoV) | 25 4] £ii i 75 (BNe V)
4 — Wb AR R AT O AR A A AU R
A B (Eimeria) | B2l F W (Cryptosporidi-
umn) VSR HEE R (Giardia) VA Fo 4% H 2 h 45000

TEHE 25 52 2 0 SV M S s B S TT A  t AG 0)
e SE 9 SRR SR S L bR T 20T S TR T A e R A
(1 7 7 T BE , AT 0 %o I 5 3 DA 11 5 56 =3 38 W Al
FE, EAVEAL T B A R B 2R IT I LS
Xof BT B A R AR SR AR A R S 3 % 1T PCR 73
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1.1 #HARE

2024 4F A~6 H 0y, il B G LI A 4
4260 % ,40 SMFLELA RS 8 Sk R BIR AL
HEFR T e ZE AR & 10 0y, FE M RE 5 vk & A7 St iz
FEE LT —20 COKF AT R 5
1.2 FERKHA

FEME L DNA 2 BUA ] & (DP328) i # 5&
HIZH DNA/RNA #2507 & (DP315) | 3% i 355 b
BERE DNA [R5 £ (DP209) I H R AR A AL BL 7
At 5D A BRZA A PCR XA 2 X TransStart FastPfu
Fly PCR SuperMix (AS231-11-V4) | J2 ¥ 58 57 &
EasyScript® One-Step gDNA Removal and ¢DNA
Synthesis SuperMix (AE311-02) , Trans2K® DNA
Marker(BM101-01) A% R 44 ¥} GelStain(GS101-01)
MINEBE Agarose(GS201-0D) M AL e Ee4WY
HARABRA A,
1.3 FENU=F

AR YGRS T Y E AR AL HE PCR Y (Mas-
tercycler® Nexus PCR 1%, 4 [ A f#28 w@]) L 1 3k
(DYCP-31CN, b5t 7S — £ R A R A | LB
B B AG 53 A R 48 (Bt e AR A G2 box F3-3&[F Syn-
gene A 1)), B0 L (Centrifuge5810R , £ 6] & A< 7
oD SR B AR (10,20,200 A1 1 000 pL, 78 [F 3¢
ENHYNCIDE N
1.4 5|#¥i&it

R AR & 2 % SClik b B & £ 1 4 w1 R &
(BCV) ., 4 5 9% F (BRV) | 4% 7 M 16 15 9% 7%
(BVDV) 4 B9 3 (BAstV) 4 38 % # (BEV) |
A= FR e 8 (BTo V) L 4 1 A 3 (BNoV) | 4= 4 fii
W (BNeV) il 7 Ht 5745 ¥ & it | Eimeria J& Bk
HUMH DG R P N H R S 51 W, 519 5 K 1
B R/NWLER 1, PCR 519G e 75 90 4 0 5 A o R
A PR A SE .
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UUUE M F R AR ZEfE SE P 40 DNA $2 BOR ) & 117
PRI A BRI, SRR S AL B — 20 CIRAER .
T WA G 75 2 N 41 DNA/RNA 42 BUR 7 & 9t 17
o 75 S5 R 20 1) B BB, LR B4 20 R 2 2 R & U
BB EAT TR R 2H — 80 CIRAF & T . HA MR
5 5k #) & EasyScript® One-Step gDNA Removal
and ¢cDNA Synthesis SuperMix ¥ i # RNA S %
M cDNA, —20 CI-A7F%&H .

1.6 PCR ¥ i¥
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(DNA)%H&E?%%?'%E"J cDNA 5 Ak, R I
F 1S YESI W T PCR U8, VAR N
50.0 pL,PCR SuperMix 25. 0 pL, I F#f51# (#
J# 10.0 pmol/L) 4% 2. 0 pL,#i# DNA 3.0 pL, %h
FEK 18,0 pls RN ARAEH 94 CHUAEYE 5 min, 94
AEME 30 s iRk 40 sGROKRBE WL 1) .72 °C 4
30 s~2 min, 3t 35 MEH &5 72 CHEMH 10 min,
P14 JE PCR W AE 1. 2 % 0 35t B B B 0 v kA7 i
Pk CHL R 120 'V, i} a] 35 min) K, B bk 52 1 76
JE A5 3 G5 B 45 SR I B AR A
1.7 EEFFHNER LS
Y6 PCRy™ ) 3% & W 80 A= W) BB A BR 2 W) 1 4

535 UL 3 RE AR S [H ZH DNA 95 5 ik 41
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Table 1 Primers used for PCR molecular identification

2t B 22 Clustal XK HE S5 . 7£ NCBI

EIE7 BN 1931 (53" H #9553/ bp 1Bkt g /°C
BCVF CTACTATTCTTGGTTCTCTGGAATTA 306 ‘1
BCVR CTTCCTGAGCCTTCAATATAGTAAC
BRVF CCACCAGGTATGAATTGGAC 231 -
BRVR GAGTAATCACTCAGATGGCG

BVDVF GGGNAGTCGTCARTGCTTCG 200 o

BVDVR GTGCCATGTACAGCAGAGWTTTT

BAstVF GCACGTTCGTCCTCGATGT 376 “

BAstVR ATACGTTTGGCCTCGCTCACA
BAdVF CAACCTACCAGAAGCGGTATCAGTG _

BAdVR ACCCATTTGGAGACATAGAAGAGCC e o
BEVF CCGACTCCGCACCGATACGTCG 939 -
BEVR CTCTCAGAGCTACCACTGGGGT

BToVF ATCTCACCCACCCAACAACG 176 60
BToVR GCAGCCCTCTTAGCAATCTTC
BNoVF GGCAAACCACGCAAACAAC c12 5

BNoVR CTTCCGAAAGGGCACAGA
BNeVF GTGTCGGGYCCWGTGTTCCT 313 56
BNeVR AAATAGCACGGGCTTCTTC

Cryl18SiCF2 GACATATCATTCAAGTTTCTGACC 763 -
Cryl18SiCR2 CTGAAGGAGTAAGGAACAACC
Cryl18SiCF1 CCTATCAGCTTTAGACGGTAGG - cs
Cryl18SiCR1 TCTAAGAATTTCACCTCTGACTG
GiaBG71sTEF AAGCCCGACGACCTCACCCGCAGTGC 753 o
GiaBG7591sTR GAGGCCGCCCTGGATCTTCGAGACGAC
GiaB2ndF GAACGAACGAGATCGAGGTCCG “15 o
Giaf2ndR CTCGACGAGCTTCGTGTT
Eimerial TSF GCAAAAGTCGTAACACGGTTTCCG 310—550 o
Eimerial TSR CTGCAATTCACAATGCGTATCGC
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AT BLAST FEXF 2081, 9F FIHT DNAstar 24F 20 IPESIEE] 10006, 8 55 B IAF 9906 5 B — 3R W],
B Fp 3545 19 5 57 91 5 GenBank H1 i) 2% 7 ) P B B A% R B A A e R B A TR
AIRNRPE s N GenBank N #AH B EE N F 510, R AT 2.3 REXBEHON

MEGA 5. 0 #4F L4 4R 2 ¥ (Neighbor-Joining method) LU A= R i R 7 3 M (BPIV-3) N AMEE# & &
Al Kimura 2 #2H # R 4% &K B W, Bootstrap {H 1% HRBEME 2) B, 3T N R F5 T ) NJ
2000, HEATR R K E T, RS K FW A RE# (BCV_China Yak QHGD/

M N- 1 2

2 RS0

2.1 HFEEHER 2000 bp—>
A PCR J7 K 28 ff B A Y BCV . BRV

BVDV.BAstV.BAdV.BEV.BToV.BNoV.,BNeV 1000 bp —p

ARG AR Tk sk B T AR PCR 7 b B e

396 bp

7 RORRR BT HE B SRR s (AR I B BCV LR
BEPE S G At o DA PR 24 R AR H

250 bp —»

2.2 PCR =¥l F R 5 ¥ 100 bp —»
PCR " #2455 5 7R . BCV 7E 400 bp £ 45 1 #
H 554 ¥ 5 00U B 0 BOK BEERAT . o AR = 1 4 BRFHSEE PCR QLR
% i [§H l@ X—Jlm\ﬂj%%g% ( lz] 1), {|)']|J F?Z%S'EE/% . Fig. 1 PCR detection results of the bovine

BCV Iy N 3t 5 GenBank ':P ) BCV 9 N 2L AR coronavirus nucleic acid
EF 424615 Bovine coronavirus E-AH65

® Bovine coronavirus BCV_China Yak QHGD/2024
MHO043955 Bovine coronavirus 7-16-23

MH475915 Bovine coronavirus QHGC1

MK095170 Bovine coronavirus BCOV-China/SWUN/LN5/2018
MK688458 Bovine coronavirus QHHZ 1

MK757493 Bovine coronavirus BCoV-GX-HC 181120
MN982198 Bovine coronavirus BCOV-China/SWUN/A1/2018
MW711287 Bovine coronavirus SWUN/NMG-D10/2020
ON093194 Bovine coronavirus BCoV2/2021/CHN

ON 146444 Bovine coronavirus MARC/BRCV 2014
OP037368 Bovine coronavirus MARC/2014/02/R
OP037370 Bovine coronavirus MARC/2014/04/R
OP037376 Bovine coronavirus MARC/2016/04/R
OP037380 Bovine coronavirus MARC/2017/01/R
OP037388 Bovine coronavirus MARC/2018/05/E

OP037398 Bovine coronavirus SDSU/2020/02/R

OP037400 Bovine coronavirus SDSU/2020/04/R

OP037406 Bovine coronavirus SDSU/2021/03/R

OP037416 Bovine coronavirus VDC/2018/01/R

OP037420 Bovine coronavirus VDC/2018/05/R

OP037428 Bovine coronavirus VDC/2018/13/E

OP037431 Bovine coronavirus VDC/2019/02/E

OP037439 Bovine coronavirus VDC/2022/04/E

OP866729 Bovine coronavirus BCoV_China/BCoV cattle B277a/2021
OP924545 Bovine coronavirus BCoV/NMG1/2022
ORO077306 Bovine coronavirus HMsz2207

ORO077314 Bovine coronavirus HBSJZ2112

OR 502440 Bovine coronavirus BC8

OR612022 Bovine coronavirus BCoV/SWUN/HXD1/2022
OR 502444 Bovine coronavirus BC47

JQ063064 Bovine parainfluenza virus 3 NM09

0.4 0.3 0.2 0.1 0

B2 EFNEEFIUN EFHENFERFENREREN
Fig. 2 Phylogenetic tree constructed by NJ method based on the N gene sequences
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