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Abstract; In this study, CHO cells were used to express bovine viral diarrhea/mucosal disease virus type 1
(BVDV1) E2 protein, baculovirus recombinant was used to express bovine viral diarrhea/mucosal disease virus
type 2( BVDV2) E2 protein, and MDBK cell microcarrier suspension culture technology was used to culture
bovine infectious rhinotracheitis virus (IBRV) and bovine parainfluenza virus type 3 ( BPIV3). The protein
expression products and virus cultures were harvested and mixed with 605 adjuvant after purification and
inactivation to prepare inactivated vaccine of bovine viral diarrhea/mucosal disease (type 1 +type 2), infectious
bovine rhinotracheitis and bovine parainfluenza (type 3) (E2 protein + Cl strain + HBO1 strain). The results
showed that the immune effect was good, and the titers of IBRV and BPIV3 neutralizing antibodies of immunized
cattle were more than 1:77; The titers of BVDV1 and BVDV2 E2 protein antibody could reach more than 1:32;
The protection rate of immunized cattle against virus could reach more than 4/5.

Key words: bovine viral diarrhea/mucosal disease; infectious bovine rhinotracheitis; bovine parainfluenza;
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F4d 4 L, BHL 100 pL, B 37 °C & 5% CO, 4iflsss
FErPAkSERE SR ESEMEL 5 d TS A R, i
4 TCIDy, . IBRV 4§ 7 & & & 2 F+ i AR T 10%°
TCIDy, , BPIV3 i & B2 FH AT 10%° TCID .
2.3.3 Zax#snle HIGRE BVDVL E2 A
PUE A BVDV2 E2 2 A B0 JE R 3R #0560
BEFTRICAN A, R0 R ANIE T 1232,

2.3.4 ZashEinl B BVDVI E2 & HBUE M
BVDV2 E2 & AR 2 SDS BE % i ik i 47 4l Ji
SRR, BN AME T 75%

2.3.5 FaREMNZ  H BCA &AM ENE L
F & UEATIE , BVDV1 E2 # 1 F1 BVDV2 E2 [
WAL T 200 pg/mL,

2.3.6 X&E#®E CKKIER IBRV Fl BPIV3 #%
B AERFR Y 1/10 B4 Fh MDBK 52 4H il 2 i,
MR 1 h 532 FMINGERRIR 37 CHEFR 3 d. Wik
TR EERVRRIL 3 UK, PR A0 M 4ERE WY 1/10 St fh
MDBK HLZ 400 2 3,37 CHiFE 3 d, AZHOA 3
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2.4.1 FEHHE KEEAHN IBRV KGR,
BPIV3 KiE# .BVDV1 E2 FEH . BVDV2 E2 &5
605 15 74 LR A5, BL 100 ~ 300 r/min 333 55
TR EIA],
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JrIEAY AT BB pH {F SR B A
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NEYFIR

2.4.4 RHHAEE
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45 3, Bk 2.0 mL, %% S5 21 d DUAHE 7 LA
TN GRE—IR, 5 14 d 2RI, 2035 105 , 435
#E4T IBRV F1 BPIV3 1 FI4i 4k LL &2 BVDV1 F1
BVDV2 E2 & H I SRS MmN E

2.4.4.2 BCEEORAPE KRR UL FERD (R ) 2k
420 3k, B3k 2.0 mL, 3% )5 21 d DAAHTR D7 A
FIE MR — K, 5 14 d, Hp 5 kg
B[R IR 5 3k Rk AP IBRV C1 BRIGEE 10 mL
(% 10%° TCIDy, ) ;5 Sk S 4 3% Al X B4 5 3k,
f3k B2 F BPIV3 HBO1 Bk % # 10 mL (&% 10*°
TCIDy, ) ;5 Sk S8 4 % R X 4R 5 3k, RSk 2 Fh
BVDV1 7 SD ¥k (55 & & 10°° TCIDy,/mL)
4.0 mL;5 3k f e i m o AR 5 Sk B Sk 4 A
BVDV2 583 XJ #k (B8 % £ 10™° TCIDy,/mL)
4.0 mL, WREJG LML 14 d, & H W2 R,
WTHEESE 5 ~9 KRESK T HAL 7217
S A, B B A A HE BRI O, DA SR RN Hh B
PRI T AN B IR RS HE T 4 S S i St 4
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Tab 1 Test results of antigen preparation

K g3 5 IBRV BPIV3 BVDVI E2 &M BVDV2 E2 &M
TC DA A 6 Tk TAK TAK T A K
EEIE 10%° TCIDgy/mL 10°3 TCIDy/ml 1:64 1:64

e SEIES - - 84.3% 81.7%
AR - - 231 pg/mL 279 pg/mL
PRGT L 564 K ik SEA Kk SE4 R SEAR KR
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3.2 EHEERER HERAHENKETURS
605 IR A, il £ B — 156 K 2 1 A, O AT
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PG, 43 B TP S s AR i, S el
IBRV il BPIV3 s fIHi Rk 2] 1: 77 LA L,
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Tab 2 Results of vaccine efficacy trials

Ko7 H IBRV BPIV3 BVDVI BVDV2
A BUA  1:89,1:128,1:77,1:77,1: 89 1:128,1:256,1:177,1:256,1: 128  1:32,1:64,1:32,1:32,1: 64 1:64,1:32,1:16,1:32,1: 64
k3R SRS 5/5 5/5 5/5 4/5
o PE L K I R 0/5 0/5 0/5 1/5
ot BE 2 %95 % 5/5 5/5 4/5 5/5
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¥ 3 A~ 2F e R S A
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RN BT 5, #ad 40
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IR (R R
AN A 5 s w R I A
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RT - PCR A& & FAT | T4
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4 Ziv5itie

EHT, N A A1 et 8 R R KGR
(CL AR | 45 75 1k W15 / 6 s % S8 1 (1 A,
NMO1 #k) 49 35 PEE V5 /K 5 | A% e bk B3
2R THRKIGRE T (NMG PR + LY k) % 7™ 5 4075 [
FAHEAENIEA) JF B, EAMS A Uk
BT AL T A AR SR TE

A5 R MDBK 20 it o 28 A 17 455 3R R
% 4% IBRV Fl BPIV3 >k CHO 4iijifi Rk Rk
BVDV1 E2 & M, R I #F R K 58 R 1k R4 K ik
BVDV2 E2 PR &4l AL f K3 J5 5 8 oKk 4/
FNR A, By il £ T 40 9 5 PR R TS /8 B
(189 +2 ) A QM B R AR R (3 )
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T X [ PN A B AR I TR e R 3 Y 2 TR
W0 A AR 40 1 4208 B 1, 4 TR 1 ) Bk DR TR i R
Ji& s A MBS FR A AR GE R R R 3% L 20 1) AR ) B

AR IR T LR R e R i AR S B
AT BRI e 35 B R A 00 e - AS WISk
XEEF BRI TS 2 050, 2045 1 FLAE AY L5
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