%38 2

€ ook k¥ ¥ IR

Vol.38 No.2

20194 3 H Journal of Huazhong Agricultural University Mar. 2019,88~93
FREAEREENSR/NRERIZ.
EEFEPMNERFRRE
AEX wEE A R AAM BEL B % RIER EA#

RUERKMIFEFEME R LR AN EEEHE/ AR LA FREHRLEH R, XX 430064

WE ARG K88.K99.987P Wbk C Al = I Bt i il 45 BLAT H I #F TG | C 8 7= < 9% B AR 1 s
TR RIEE T AP HE LL BB o LUV [ 0] dt 0 98 1 A 928 PR 2 B L R U5 X L BT 7™ A & e 91 %) AH O T
BEATCH L [F) I 2 3 o v B 2~ 8 “CORAE . 3 0l T ORA7 5 A AN [ I i) SR AT DR AF I il e . 25 2R R B, W
1.6 mL DL_F 58 0 00 8 AT O I3 (R P R 7 80 % LA b 3l ) S s BESE BT < 1.4.7 A 10 B A7 54
HEAT IO AT B Y R B AR T 80 %0, b BB v S 38 7= A W AT B W D 7L U5 24 h N AT HE vk 3 S s
SEWIh 7 d RLE L RE T AR IIRG IU 4 SR B OR B ARTE 27 D H R S BEE RS 5 A A XA 2B T 4 e
G B T P AT R B R AP R IR T 8096 . BRIt L Aff e 38 1 19 i /N S e 7)o g 1.6 mL o AT 0 0 388 15 252 14

F 7 AU R 2~8 CRAF 24 M H .

KR B B/ANRERE; BRSNS
FESFES S855.172 XERARIRES A

T38RI KT R A48 B0 L C B RIE AR
B S LD W0 A A7 1 2 b A i o 5 | ke
1 JE BB AR AT R AR RS B T R R A R
HRIR RO RS, R IR SCRAE . B
X2 PG Y B g By 45 Ik R A R R B R
A AT o B R L R AR e . N BRI
YE BB A A7 58 R W FF R 58 1 A K88 K99 XU Sk
DAL TR P AT 5 K o R TR — A TR e, C B
IE MBS TR E VAT A A L0 TG pEVE . AR SR
o7 FH A R o, pl I S T A R T A O L A
NN P R X NITR SRR ) (W UN
RO AR S, P, FRATT I 13X 2 e g 1) 106
HiBFoT .

B K AT B K88.K99,987P B bk Ml C A=K
SERBE A TR 43 ol 2 P 3 B R Bk L SR IR W AT TR £F B
HC RS I BEMR B B R, NG RN BE B e, 45038 Y
e BITR A il & BUAE 6 K AT B L C 2L 7= RS AR
BT I K S A0 20 B R 2 ) A 3R 56 45
SEAE W] 2095 10 X PR BE R 2 4 IR AT B0 ) B 53

W H 7. 2018-09-19

NERS

1000-2421(2019)02-0088-06

T3V, AT GE G T BN L 0 A L H RORT B 25 D)
UEP L FATHEAT TR 1 de /N RBE TR A | S e 4k 1Y)
FARAF S 45 R NF

1 RS

11 KREEH. RESRRMKKEIY

KBTI L C B 7™ A IR T i — 18K K
TERET L L5 200901200902, 200903 5 £ 1 2 IR
fi s AlL5 o CK8-1,CK9-1 Al CKP-1, #4 iy # 0 i 1
A= W Ay A BN R RS g LR A

HEKEh W R 70 Sk RZE 69~74 d BERE LW T
b 48 Al B2 B B AR BE ST T IR RO A R g . it
AR K AT 1 K88, K99, 987P £F T 4t A ] 4% 1fiL
BEHM AR T 1 16,C RS ERR B IR DM
LA BIE .
12 BWEEH/RKSEH

K AT 83549 (K88) , 83644 (K99), 83710
(98TPY R TR R AN C B~ S JEMEMR R R T8 2 L thibh
A6 Al Bl 2 5 7 AR e 0F 5 i o) 2% L 68 8 R ORAE

HEeTEH . FHRESHATRIEE (2017YFD0500600) ; #4648 4l B 8137 #0350 B (2016-620-000-001-026) 5 1 4k 4 4 AR 41 37 & 51 & K

i H (2016 ABA124)

XS, BIRSE . WSS 07 1)« R AR 2 B 5 WP . E-mail: liuzwen2004@sina.com
WAF R HUKRKEWEFE 5L, BFE 7 . K3 & 4. E-mail: tyxanbit@163.com



wel

RUFESC A - 75 21 B0 B T B B/ S B8 AR | G B A S S0 AN DR A S0 K 89

13 BRMNEEFENHE
W 20 KA BREBENL R 5 AL o Bl 4 DR
FELAUR 1 A% BRZH B 3200 28 1 B AL IBORE , 922
His BE W AR BE L 2 mL/ Sy, A 2 %R 5 T H R H
LR T S #E A i 42, 43 R 2.4.2.0.1.6 i 1.2
mL 3 ) G 6 PR A2 BE S AT S, T RT 40 ~
45 dFil 15~20 d &5 1 IR, B AT e . 745
FELH AR BRZA B AL IEBCR B W FL 24 h NAFHE 5 =k,
g3 & ) K B FF I 83549, 83644,
C83710 PR AT 1 IR 05 M BAE /) it 19 C #Y =<,
JEREM A C59-2 FER XS R H AT MR . WG
HEEEMEE 14 d. 0 A IR0 AL 7L AT A IS B
FETTY G O . AR AT BORE Ja 09 hm R 3R B4 11 4% 18
B2 R T L
14 BREHBEHNHEE

W 20 LA BEREBENL 0 2 41, 1 A S 2H A
TASKEREZH , S 4 B4 T 77 1 40~45 d F1 15~
20 d &P 1 R B SLWUA T 2 mL, X)
PRZH BRGNS e QE B W 35 . BRI A7 5 - 1645
PEHBE T AP R BWIFL 24 h N1 HiB) (4 H
1.7 B A 10 H 8 I o 5) BEAL %k ER 20 k. Tk
AW BAE 5 Sk, u H kR ORI T R
(83549 .C83644,C83710 B M MBI & Ay C i y=
SRR C59-2 5 R AT Mg, [FIAE, 76Xl 4H
BERE IO A7 85 24 h N1 HiR) 4 HIR .7 HIR A 10
H & i A R 7 vk oy D MR . WO R % 28 W 4%
14 d, 30 sf 25 1 g0 41 il FLAT 4% 10 BRIE VS S SE TR
MR A7 56 BC 3 J5 0 I DR 28 B 48 11 45 i 50 240 19 &
(R
15 BRERGFHNHE

W 3 HEBE W B 2~8 CARAT . 0 Bl TR A7 J5 o
LAHARE 6 DMARGE 12 AR 18 MNHK.
5524 S HORRIES 27 A H R BEHLHAE | 3 925 1 0F 61
A E YA HE R AT L C R S AR TR i —
HR I 8 1 o e PR g AT R (B VAT
PR DR AGY B0  TIC R ARG 6 £ A A B AR T R 5

2 #RE59WHm

EMNERFERWER

A KT C83549.C83644,C83710 Fi1 C
RU PSR B C59-2 B F X B0 15 4RI BE 20 B 4%
FT PP AR TR o KM R TR T80 X BB A8 &6 i R
BTEE T 2~3 d, RERER b 17 B e G FR 38 R H

2.1

TUAR o &8 5317 5 B B K ™ B S 8000 T 5 C B A JE gt
P2 1 R SO A I AT S TR CRE S5 24 h N2 FF 4L
T, IR B R, 1.6 mL DL b3 4 4T P AT
$ERE K AT C83549.C83644,C83710 FI C B 75,
SRR C59-2 B B I 5 M AR 7 R 78 80 % LU
512 mL 5 & G A R AT R R A
(83549, C83644, C83710 Ml C B 7= 5 3 I 42 i
C59-28F R B H 5 W P P R AR B 8004 5 X R 2 A7
¥4 KA C83549.,C83644 ,C83710 E#LAI C Kl
PR C59-2 HEMEFERMEREY N
100% (£ D,

22 REBEHREER

Iy R R A AT I C83549,C83644,C83710 FI C
AU SRR T C59-2 B 28 X 42 928 20 ARG B2 ) 5%
JEr= 1047 M10 d AP RE . IR EE R BoR L T
B g% 21 T AT M X K B FF R C83549, C83644
(83710 Fll C B I I C59-2 B H W # )5 1
TRPRITE 80 LA Fs 1.4 A1 7 H i Xt R4 A5 &
K FFH C83549,C83644 ,C83710 Fll C Kl y= A & fis
M C59-2 R WG MR RN 100%;:10 H
W& X BEAF 5% 22 K I KT 1 C83549.,C83644,C83710 Al
C RIP= S JEWEM A C59-2 15 R IH 5 B K 9 R 4 3
1 80% .80% .80% Fl 100% (& 2).

23 REHIRER

DREWMARK I . 43 5 2~ 8 °C LRAEAS R B
[ 3 HERE BB AT ) B R AR 56 ¥ R H
V2 AR B A AT B, B 5 0 O o R R T R R
fiff s A R A IR L A5 5 1% i R RRALE

DPEW CH AL . W5 3 HEEW 2 BIAE 2~8 C
PRAFAS R F ) Ji5 BBURE 2R 47 TG P A 36, 445 SR 38 T 1 AR
K, TR I A4

3) GRVERK ., ¥ 3 MW A BIAE 2~8 TR
FEAN TR BsF (] S BBORE:  FH 28 1V TR A R )i T e v
Rh 21~28 d AT M 5 kAT 45 LA 1 4
2 fE R R B E T L SR 14 dL AT HE A R A
AR 1 550 57 T8 i K B Jmy 38 4 , 928 7 XA
Ltk R,

DPEW L BPUR A R E . 3 P e R A 4
s 18], FH S 1o 8] 42 100 568 A6 00 9 T K o A T
RPN S5 5 AH N S IR A L, ¥ RP
H=1.00% 3), KMWEH KM ET T &
2~8 CLRAF 27 A H ke tE R AT,



90 SR LRV S A NI 3 i %38 &%
*x1 BIRBEFEXRFEIASER
Table 1 The minimum immune dose test result of infection in piglets
9iE | g 7 ok 1) b =E hr 1L UPTAER M%)
w13 G250 i /mL li(ﬂ%%’é.ﬂ lﬁ(ﬁﬁg 1%?)%?51; ﬁiﬁ?(ﬁ P
. Immune Attacking Attacking Protection Protection .
Group Morbidity
dose category number number rate
(83549 5 5 100 0
(83644 5 4 80 20
2.4 C83710 5 5 100 0
C59-2 &
. wE 5 5 100 0
C59-2 exotoxin
83549 5 4 80 20
83644 5 4 80 20
2.0 C83710 5 5 100 0
C59-2 B %
’ HH . 5 5 100 0
C59-2 exotoxin
ARl
Immune group (83549 5 4 80 20
C83644 5 4 80 20
1.6 C83710 5 4 80 20
C59-2 &
. ﬁ? 5 5 100 0
C59-2 exotoxin
(83549 5 3 60 40
(83644 5 3 60 40
1.2 C83710 ) 2 40 60
C59-2 &
. wE 5 3 60 40
C59-2 exotoxin
(83549 5 5 / 100
N 1~ I~
ot B 241 83644 5 5 / 100
. 0.0 83710 5 5 / 100
Control group Co9-2 2
o 5 5 / 100
C59-2 exotoxin
x2 REFEPRRIFREASER
Table 2 The immunization duration test result of infection in piglets
] B2 51 YU AF 48 Bt RIS A/ % .
2 1 5% H i . , o ! B/ Y
- . Attacking Attacking Morbidity Protection o
Group Age of piglets Morbidity
category number number rate
(83549 5 0 100 0
(83644 5 0 100 0
1 Hi% 1-day C83710 ) 0 100 0
C59-2 &
. ﬁ:? 0 100 0
C59-2 exotoxin
83549 5 0 100 0
83644 5 1 80 20
4 H iy 4-day C83710 5 0 100 0
C59-2 B %
o HE 5 0 100 0
C59-2 exotoxin
el 83549 5 0 100 0
Immune group 83644 5 1 80 20
7 Hi#f 7-day C83710 5 0 100 0
C59-2 &K
. ﬁ?. 5 1 80 20
C59-2 exotoxin
(83549 5 0 100 0
(C83644 5 0 100 0
10 H#% 10-d
e 10-day 83710 5 0 100 0
C59-2 %K
R 1 80 20

C59-2 exotoxin
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Y5 I H g BT R B K9 B AR/ % pa—
215 ; =
’ . ¢ Attacking Attacking Morbidity Protection . !
Group Age of piglets Morbidity
category number number rate
83549 5 5 / 100
83644 5 5 / 100
1 H# 1-day 83710 5 5 / 100
C59-2 &
LR 5 5 / 100
C59-2 exotoxin
C83549 5 5 / 100
C83644 5 5 / 100
4 Hit 4-day 83710 5 5 / 100
C59-2 &
cr;z E’i? 5 5 / 100
DIo kv mn
X\Jﬁ‘g\gﬁ 9 exotox
Control group (83549 5 5 / 100
C83644 5 5 J 100
7 H g 7-day 83710 5 5 / 100
C59-2 B %
92 HER 5 5 / 100
C59-2 exotoxin
83549 5 4 / 80
83644 5 4 / 80
10 H# 10-day 83710 5 4 / 80
C59-2 HHE
0L R 5 5 / 100

C59-2 exotoxin
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Table 3 The E. coli pili content of different storage time
RAT 1 i) PE S Kl 5 5 (RP {8

Storage Batch RIHA result(RP value)
time number K88 K99 987P
200901 1.0 1.0 1.0

1/~ A 1 month 200902 1.2 1.2 1.0
200903 1.2 1.0 1.1

200901 1.2 1.0 1.0

6 4~ H 6 months 200902 1.2 1.0 1.1
200903 1.0 1.0 1.1

200901 1.2 1.0 1.1

12 /4~ 1 12 months 200902 1.0 1.2 1.0
200903 1.2 1.0 1.0

200901 1.0 1.2 1.1

18 4~ J1 18 months 200902 1.0 1.0 1.0
200903 1.2 1.0 1.0

200901 1.0 1.0 1.0

24 4~ A 24 months 200902 1.2 1.0 1.1
200903 1.0 1.0 1.1

200901 1.0 1.2 1.1

27 4~ H 27 months 200902 1.2 1.0 1.0
200903 1.0 1.2 1.0
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Table 4 Potency test result of the C-type Clostridium per fringens
/1N B A/ P RE A
20 ) BET Health number/ Total number
Group Batch number 114 61 H 1244 181 H 24 A 27 1A
1 month 6 months 12 months 18 months 24 months 27 months
200901 2/2 2/2 2/2 2/2 2/2 2/2
S 200902 2/2 2/2 2/2 2/2 2/2 2/2
Immune group 200903 2/2 2/2 2/2 2/2 2/2 2/2
IR
T / 0/2 0/2 0/2 0/2 0/2 0/2

Control group”®

HWoeox 3HIERAE 1.6.12.18.24.27 A, LT th A3 36 %) BE /N B 0/2 {8 3% . Note: * All the control group mice of 1,6,12,18,24

and 27-month were all 0/2 healthy.
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Table 5 Result of E. coli infection in piglets
y 2% /0
(R A7 I ltﬂ Iﬁ_ﬁ%%u Protcctii{i:jtﬂcﬁojﬁjrstﬁc group ngﬁéﬂ?’iﬁﬁ%/%
Storage time Attacking category Morbidity of control group
200901 200902 200903
(83549 100 100 100 100
(83644 100 80 100 100
141 1 month 83710 100 100 100 100
C59-2 F % C59-2 exotoxin 80 100 100 100
(83549 100 100 80 100
(83644 100 80 80 100
18 4~H 18 months 83710 80 100 100 100
C59-2 ##E C59-2 exotoxin 100 100 80 100
(83549 100 80 80 100
(83644 100 80 80 100
24 4~/ 24 months 83710 80 80 100 100
(C59-2 % C59-2 exotoxin 100 80 80 100
(83549 100 80 100 100
(83644 100 100 80 100
274 H 27 months 83710 80 100 100 100
C59-2 & #F C59-2 exotoxin 100 80 100 100
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Minimum immune dose, duration and preservation period of
Escherichia coli and C-type Clostridium per fringens vaccine for piglet

LIU Zewen YUAN Fangyan LIU Wei ZHOU Danna YANG Keli
GUO Rui DUAN Zhengying TIAN Yongxiang

Institute of Animal Husbandry and Veterinary, Hubei Academy of Agricultural Sciences/
Key Laboratory of Prevention and Control Agents for Animal Bacteriosis ,
Ministry of Agriculture and Rural Affairs, Wuhan 430064 ,China
Abstract  The Escherichia coli K88, K99, 987P strains and C type Clostridium perfringens were
used to prepare piglets colibacillosis. Pregnant sows were immunized with different doses of vaccine, and
then their piglets were challenged with the corresponding pathogenic strains and doses. The results
showed that the protection rate of the piglets was above 80% when the vaccine doses was 1.6 mL or
more. The protection rate of piglets against bacteria was not less than 80% when piglets aged 1, 4,
7 and 10 d were challenged, which indicated that the immunization period was within 24 h after colos-
trum feeding and the duration of passive immunization was more than 7 d. Three batches of vaccines
were kept at 2-8 ‘C and tested at different times during preservation. The results showed that the vaccine
was safe for pregnant sows after 27 months of preservation and the protective rate of piglets produced by
the vaccine immunized sows was no less than 80%. Therefore, the minimum immune dose of the vaccine
was 1.6 mL, the passive immunization duration of piglets was more than 7 d, and the vaccine storage pe-

riod was 24 months at 2-8 °C.

Keywords vaccine; minimum immune dose; immunization duration; preservation period
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