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Abstract; This study was to identify the biological characteristics of Pasteurella multocida capsular serotype D (PmD) from sheep in the
Xinjiang area, and to explor the immune protection effect of its inactivated vaccine and the OmpH recombinant vaccine in mice, in order to

provide reference measures for the prevention and control of sheep pasteuriasis in Xinjiang. The biological characteristics of PmD were pre-
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liminarily clarified by bacterial isolation and identification, PCR identification, drug susceptibility test, drug resistance and virulence gene
detection, and by pathogenicity test. PmD inactivated vaccine and PmD—OmpH recombinant vaccine were prepared using methods such as
optimal inactivation conditions, adjuvant screening, safety test and prokaryotic expression. Then, mouse challenge protection test was used to
evaluate the immune efficacy of both the vaccines. One strain of PmD was isolated from sheep lung, and drug susceptibility tests showed that
the bacterium resisted against 7 resistant drugs at the same time, but no resistance gene was detected. The virulence gene test showed that the
bacteriium had 12 virulence genes (exbB, exbD, hgbA, tonB, fimA, Oma87, OmpH, Psl, sodA, sodC, tbpA, and toxA). Tis pathogenicity
was strong, and the minimum lethal quantity in mice was 2. 2x10° CFU. The protection rates of the inactivated vaccine and recombinant vac-
cine against the same serotype strain were 80% and 10%, respectively. The protection rates against different serotypes (A, F, unknown)
strains were 0, 20%, 0, 0, 0, and 0. In this study, a strong drug—resistant and virulent sheep—derived PmD was identified. The inactivated
vaccine was much more protective against the same serotype strain than the recombinant vaccine. In sheep farms in the disease area, the inac-
tivated vaccine could be used to prevent and control pasteulosis in sheep. The development of the multivalent vaccines and new vaccines still
requires further exploring.
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F: AGCAGACAAGTAAGCCGC

floR 878 53
R: CGAGAAGAAGACGAAGAAGG
F: GTGAAACCCAACATACCCC

tetA 888 53
R: GAAGGCAAGCAGGATGTAG
F: TTGGTTAGGGGCAAGTTTTG

tetB 659 53
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SOMEER 2 0 <14 15~20 =21 R
RRER 10 7 <12 13~14 =15 R
R A 10 14 <12 13~16 =17 I
KRR 5 21 <15 16~20 =21 S

T RFRHUR, TR ERUE, SRR,

M. DL2000 DNA Marker; 1. exbB (283 bp); 2. exbD (247 bp); 3. hgbA (726 bp); 4. tonB (261 bp); 5. fur (244 bp); 6. fimA (806 bp);
7. Oma87 (703 bp); 8. OmpH (649bp); 9. Psl (400 bp); 10. sodA (405 bp); 11. sodC (249 bp); 12. thpA (728 bp); 13. toxA (864 bp) .
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& 0.04 0.03 0.03
o oot oot
? . .

—BHIE 3

0.09 0.09
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45
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IR/ N, NS E O A SR
Ve R

x5 SEBE PmD SEEFHIFE
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%1 FP B I T 4 60. 0
%2 FRERAF 2 80.0
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2.8 EAEABRHENHIE
2.8.1 & A xikL ki

FEHFRIREE R WS, 7620 °CH 37 CH 355410
T, 345 35 ku M EH MRS, ZE A DARRKR
XA (KF4A) . EA4AifbgE R EoR, 500 mmol/L
WRIR B 2075 3 T R4 B (WniE 4B)

B ku M 6 7 8 9 10 11

35ku

M. [ Marker; 1. FFRUEHEM; 2. 20 C LIEW; 3. 20 CYLIE; 4. 37 C_LIEW; 5. 37 CULRE;
6. bFE; 7. W, 8. FAir; 9~11. 435104 20, 50 A1 500 mmol/L BRIRVERLH 4

B4 FERE (A) Fgdl (B) il
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2.8.2 @A HMEGRIE

Xl & AT SDS—PAGE 43, 459 7R 7
HE s TRMHEA A R WA (E SA), nwi
FIWraLG 2k . A TMB &3 & A
Western blot Z5 5 7, 7EAH N 7 B 0 1 4000 8 4%
W (AN SB) , RINZEH M HIWEH,

A ku M 1 B ku M 1

u
igg 180
90 140

60

45

100
75
60
35 35 ku
45

35 ku

25 35

25

15
10

M. &[T Marker; 1. fil& HEA,

El5 BiAEH SDS-PAGE (A) #1 Western blot (B)
g rans

2.8.3 EFUEZREGFEG RN

NI T Z S E A, 48 h J5iES
XA B A ZE R B, B TR R S R LB
N, JoHAMIE RAEAR, BRI IR, B 14 KT
FA, eSS JCH e AR SR E AR R L Ak
R4f,
2.9 GREBEWSHRPKE

KIGEPE W BRI A R R (£ 6),
B2 /R 48 h NFETS 2 H, HA/NRIANE, #
P3N 80%; 51, 4 ZH/NEL 24 h WRFRFET:, fRiP
N0, HBIAH/N 48 h NAET-8 H, 2 HIRER
U, PR 20%; BAME T IR/ BUIR 5 3 B3,
FEFIBET/NER, O IR RS AT A R A A, BN
HEHE %, SRR, AR EE PmD KiF
JE TP AH R LS 7Y P A G 8 PR AP RO BT, XEARTR]
MR Pm PSR R RCR 2%

®6 SRR IEREE/NRE RRERPARITN

51 TR A PP/ %
1 (PmA-XJ3) 10 0
2 (PmD-XJ3) 2 80
3 (PmF-XJ3) 8 20
4 (Pm KAL) 10 0
FIHEXS I (PBS) 0 100

OmpH H AR /N RN e R U R /W] (R
7): 18 h N b A d H/PNBEAEHIRS RYF, adl, ¢
N e HIgFET- 2 H, HABADKS MORE R A7 ; 48 h N
afl2 HALT:, b, e 3 RIL1:, dH 1 A¥T;
72 h Ma HAEHIET-, b4 3 HIET:, ¢ 44 HIET:,
d HAeHRIET; SdJE b 43 HIET:, e 4l 4 HIET,
c HAFRAT:, XA MARES R4, MHIZET/
B, OSSR S AT AR A A, BRIA S T —
B, REW, EOAREE RN R RO 22,
A5 IGERER /NRIE TR R L, &R % mT DUAEIR
/NERPBET ], R PRAFSE HmT A B sh i 4 GG
JrHF[E]

%7 OmpH EARET/NMNRAKHERERIPEEEN

ikl FET R A [SRE
a (PmA-XJ3) 10 0
b (PmD-XJ3) 9 10
¢ (PmF-XJ3) 10 0
d (Pm KHH) 10 0
e (PmD ZrEifkK) 9 10
FITEXT IR (PBS) 0 100

3 itig

Tl M AL P WA R K R
(7l o BTSRRI X, e
BRSSP AT I ARRAE W HZ A, Pm 2 X
HA B G T B R e, AW s FE75 Al
HArEE 1 BRSRTE ) PmD WAR, X EA 7 Ef 2y
P, SERARL BT A LS RAR L, 43 S T bR R A
M 25N, Sy RBPMERA -, £EFR
SEUPORHT Pm RV ILME S CATF I (Mh) AT 251,
JBL Pm Al Mh 229305 R R 245, (H IR A I 24 5
M2 EED s 4R SR M, PmA il PmD B#REY
Xt Z LG YE 2, AHI 2GR S 25 R R A R oE 4
Wi X R Pm BRI R AR R AV 25 2t 250
PURISLRIVE ISR, th 2R IR E , oS ERsE
(5T MFZGHEIR Y 2 AR 450l T 3 1 PR A
PR F R m 25, BERIERS R
SO HATARR S IRR B fh i, N, SHZERY
P AN REFR AL AR T HUAE 3R . Pm 2 1 UL B 4
FEELPO A A BB AR ] RS AR RO A 2 4
)t

B v NG A H AR, T P e b
w5, H AT Pm Bl BB R RN Z — [H)EiE
Sk, Pm RTAALBEE A E S 4 RS



- 116 - Animal Husbandry & Veterinary Medicine

2024 Vol. 56 No.4

M RIERE T, BRI T B9 A o] 28 78 5y fh g
Hi, B, APk % T PmD KGR, HxE M
BRI (PmD) AYLRPRILE] 80%, Xt 53 A B ik
MR AR, X5 Odugbo 2515 f T 98 25 5 — 3L,
YL Pm (28 BB REZ IR,

1T P AS[R] il 38 75 (] B AT — 2 [ Y A s A
PHEF, Wik, RUFFEE—SH5 T OmpH B A &
HE A, BISRIHETR Pm OmpH & 114 S 4H 2R
FIEET, 255 W HAR P RMAR, U PmD A E #E
A 10% MR, X5 HAE OmpH 418 R
AL RAR 223 R (HR B R B 1 RE A%/ R
&g AAE T A, X 54 Rl BF 58 935 U8 Pm
OmpH AL B IMFIT 45 K- —2, OmpH T4 &
FURE T IR SR ) B B N T i Je A A e 22
PRGBS IR (e 70 BE A6 I S5 e e 48 58 o 2l 2
BUAST B B S 2 B2, X B 28 JRUAS B B B2 i 65 K
HYR AT RS OmpH A i 7% 3 38 J 6 5 1 A 6 T 14
HAE MW EXE AR Iae =4 T —E s, ERERH
WA TFE— 05T,

4 #Hig

ASHIEFE AL A (4 il b 0 5 1) 1 BR SR EE JT Y PmD
WRR, ZREEA 7 EmZ, $RX Rt T B Eia)T
P BN BT I A R . ABESEIEAN T PmD
PR 25 19 K 3G B2 1 5 OmpH 51 41 28 115 1 14 F g
PRAFrE, SR (] PmD I3 2 v 0] i) 1L 775 284 1 ok 1)
TBE R RCRELYS, XA B A Pm 52 AR
B2, 1 OmpH T 4 8 1 B2 v X 25l I 37 28 T A
PRCRIIAREAR, HI, W T 2R AT E R
Bl P 0t — A AR 5T 22 B vl MU B e

S

[1] ALMOHEER R, ABD - WAHID M E, ZAKARIA H A, et al.
Spatial, temporal, and demographic patterns in the prevalence of
hemorrhagic septicemia in 41 countries in 2005-2019: a systematic
analysis with special focus on the potential development of a new—
generation vaccine [J]. Vaccines, 2022, 10 (2): 315.

[2] PENG Z, WANG X R, ZHOU R, et al. Pasteurella multocida ; gen-
otypes and genomics [ J]. Microbiol Mol Biol Rev, 2019, 83 (4) .

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

€00014-19.

ZEVAE, SRV, ok, S5 B A B2 O IR AT IR I 3 2
WTE RVETRERZEZS W) UL B [T, R BER A, 2021,
51 (6): 730-736.

ARG, SFIRIENIMN T A B2 A O FRAT 1 19 70 85 %8 M B
SFRMEDRSE [D]. BEASE: FsRloy:, 2020.

HASSAN G M, EL-FEKY Z A, EISSA E A, et al. Rapid diagnosis
of virulent Pasteurella muliocida isolated from farm animals with clin-
ical manifestation of pneumonia respiratory infection using 16S rDNA
and KMT1 gene [J]. Asian Pacific Journal of Tropical Disease,
2016, 6 (1): 21-26.

MUENTHAISONG A, NAMBOOPPHA B, RITTIPORNLERTRAK
A, et al. An intranasal vaccination with a recombinant outer mem-
brane protein H against haemorrhagic septicemia in swamp buffaloes
[J]. Vet Med Int, 2020, 2020 3548973.

STHITMATEE N, NUMEE S, KAWAMOTO E, et al. Protection of
chickens from fowl cholera by vaccination with recombinant adhesive
protein of Pasteurella multocida [J]. Vaccine, 2008, 26 (19):
2398-2407.

Ehr i, AR5 22 AV L DA T 3 SUPR AP I BT I 7% 9 32 K FE
EARBEACRINITE (D], WK PUHIRS, 2015.

SAHAY S, SHOME R, SANKARASUBRAMANIAN J, et al. Insights
into the genome sequence of ovine Pasteurella multocida type A
strain associated with pneumonic pasteurellosis [ J]. Small Ruminant
Research, 2018, 169. 167-175.

A% e 5 bR ANk I TR R B Y G A
[J]. "PEESFIRMEE, 2021, 27 (20) . 22-23.

TRARZL. BTSRRI S 2 A L T T 40 8 S R it 24 ¢ 4
Br (1], *PESIREE, 2022, 39 (3): 37-40.

TFA, BE, D5 5 Beltex 3 fili i £ 2% M B AR A1
VI PR TR A 20 2 8 i 25 i (], b R o4
2022, 42 (9): 1823-1829.

FHE. B ICHATE A T D B 43 B i 24 e 1 L 4%
R [D]. A8, 2Rl ke, 2022.

L ik, MIRFE, SF. BTN SRR R 2 R
[RAFR A= e MRS [0, BT 4 B 2 4, 2021, 43
(6): 591-596.

RUED. 2021 4F R b A TR 2022 AR R (1], &
ol 2022 (3): 28-31.

ODUGBO M O, ODAMA L E, UMOH J U, et al. Pasteurella mulio-
cida pneumonic infection in sheep: Prevalence, clinical and patho-
logical studies [ J]. Small Ruminant Research, 2005, 66 (1):
273-277.

. 05 2 25 P U AT B B M e D e DR AR A/ T 2 ik

FRERCRBESE [D]. Kib: WisAR%:, 2019.



