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Diversity of Pasteurella multocida and Mannheimia haemolytica in
transported calves

LYU Ronghua', LIU Xinyu', WANG Hanlu', YANG Yang', HAO Chengwu’, HE Fang',
ZHAO Guangfu', PENG Yuanyi', LI Nengzhang'"

1 College of Veterinary Medicine, Southwest University, Chongqing, China
2 Tecon Biopharmaceutical Co., Ltd., Urumqi, Xinjiang, China

Abstract: Pasteurella multocida (Pm) and Mannheimia haemolytica (Mh) are major bacterial
pathogens responsible for bovine respiratory diseases. However, the diversity of these two
pathogens in transported calf populations remains poorly understood, which severely hinders the
effective prevention and control of their infections. [Objective] To investigate the diversity of Pm
and Mh in a group of fattening calves purchased from a calf trading market in Inner Mongolia and
transported to a breeding farm in Hechuan, Chongqing. [Methods] After arrival, nasal swabs were
collected from calves showing respiratory symptoms at four time points for bacterial isolation and
culture. Suspected Pm and Mh colonies were selected based on colony morphology, hemolytic
characteristics, and Wright-Giemsa staining results, followed by PCR identification and 16S rRNA
gene sequencing for confirmation. Furthermore, the serotypes, biochemical and antibiotic
resistance profiles, virulence genes, and resistance genes of the isolates were analyzed. [Results] A
total of 23 strains of Pm serotype A, 10 strains of Mh serotype A6, and 1 strain of Mh serotype A2
were isolated from 68 nasal swabs collected at 4 different time points, and only 1 nasal swab
harbored both Pm and Mh. Some isolates exhibited diversity in biochemical and antibiotic
resistance profiles, which had no significant correlation with sampling time points. Antimicrobial
susceptibility testing revealed that Pm and Mh isolates were resistant to most penicillins,
aminoglycosides, and lincosamides but remained sensitive to cephalosporins and quinolones.
Resistance gene detection showed that P-lactamase resistance (blargy) genes were detected in
73.91% of Pm isolates and 90.91% of Mh isolates, while sulfonamide resistance (su/2) genes were
found in 69.57% of Pm isolates and 18.18% of Mh isolates. Only one Mh isolate carried
aminoglycoside resistance genes (aadA25 and aadB). Discrepancies were observed between
resistance phenotype and the presence of selected resistance genes. All Pm and Mh isolates were
pathogenic. Virulence gene analysis confirmed that Pm isolates consistently carried fonB, hsf-1,
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nanB, oma87, and thpA, while Mh isolates showed the detection rates of 100% for gapA4 and dnaN,
82% for lktA, plpB, and tbpB, and 0 for ptfA. [Conclusion] These findings suggest that calves
purchased from trading markets and transported over long distances to new farms harbor Pm and
Mh strains exhibiting diversity in biochemical characteristics and drug resistance, which pose
challenges for effective infection control. This study provides critical insights for developing
prevention and control strategies against Pm and Mh infections in transported calves.

Keywords: long-distance transported calves; Pasteurella multocida; Mannheimia haemolytica;

isolation; diversity analysis
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A7 20 TR S 20 1 4 . 102 HOMEME B /1N B
(18-20 o)y |7 5 PRI 4k /R A= Wy R A FRA
2 FUBTE 2 K A %2 ke) Il [ 31 DT J0RS X 45
IR, SR IR AR T ik Y B AR AR
B RS S PR B A Do b e, SR
IACUC-20210625-05,
1.2 EFZERFIFLE

DTN IREE, W 5 e PR A 4
ARABRAT ;. AEBEA R . AT
2 (a0 M T FC e (R &, AT U
Wil H A BR/AF 3 2xSan Tag PCR Mix, DL2000
DNA marker, b0 0 784 Y8 ARG RA A
FLPHZH DNA $#2 BGOSR &, RARAE AR (D)
AR,

PCR ¥, Bio-Rad A+l HiRE.LHL. 2T

*1 AWREEARISI4

Table 1  Primers used in this study

B.0HL, Eppendorf 2] 5 HLIKAX, dbETA—{X
s BERAN, i R EERHE A R A
BatiKAL, Milipore 23w ; —80 °CHBARIR VKA ,
Thermo A Fl; 4 °CUKAE, T & /RKIBM A RA
Al PRAKEIEIR R IRAN, ISR A
RS AWy Ai, RN b s A IR A |
B R, B RE PR ERAR; &
ZKIXKH S, TOMY 2A#]; 37 °ClEEREIK,
TR IR A BT AL il 2 A PR D
1.3 S5 &K

AR 16S rRNA ZEH Y w5 19, £
A L LCHT B S 2 [OHT B R S PEJE ) Kl (Pm)
Fl Lkt Mh)S 2519 . IR IS T RG99 . T
2GR R AR B U (R 1), Bk
T A AR ) B PR WA

EILZE2 51975 PHRE
Primer names Primer sequences (5'—3") Amplification length (bp)
16S rRNA-F AGAGTTTGATCCTGGCTCAG 1 540
16S rRNA-R GGTTACCTTGTTACGACTT

Kmtl-F ATCCGCTATTTACCCAGTGG 460
Kmtl-R GCTGTAAACGAACTCGCCAC

Lkt-F GCAGGAGGTGATTATTAAAGTGG 206
Lkt-R CAGCAGTTATTGTCATACCTGAAC

hyaD-hyaC-F TGCCAAAATCGCAGTCAG 1 044
hyaD-hyaC-R TTGCCATCATTGTCAGTG

bebD-F CATTTATCCAAGCTCCACC 760
bcbD-R GCCCGAGAGTTTCAATCC

dcbF-F TTACAAAAGAAAGACTAGGAGCCC 657
dcbF-R CATCTACCCACTCAACCATATCAG

ecbJ-F TCCGCAGAAAATTATTGACTC 511
echJ-R TGCTGCTTGATTTTGTC

febD-F AATCGGAGAACGCAGAAATCAG 851
febD-R TTCCGCCGTCAATTACTCTG

Hyp-F CATTTCCTTAGGTTCAGC 306
Hyp-R AAGTCATCGTAATGCCT

Core2-F GGCATATCCTAAAGCCGT 160
Core2-R AGAATCCACTATTGGGCACC

(fpge)
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(BER 1)

BIRZE2 ElRZEg]l PHRE
Primer names Primer sequences (5'—3") Amplification length (bp)
TupA-F TGAGAATTTCGACAGCACT 78
TupA-R ACCTTGGCATATCGTACC

aadA25-F TATGGAGGCTTCGGCTTT 217
aadA25-R GCTATGTTCTCTTGCTTTTGTC

aadB-F CAGTCGCCCTAAAACAAA 247
aadB-R CAGTCAAGTAACTCATCCCC

blarg\-F GAGTATTCAACATTTTCGT 857
blargy-R ACCAATGCTTAATCAGTGA

sul2-F ATGATCTAACCCTCGGTCTC 722
sul2-R CGGCATCGTCAACATAACC

sull-F TTCGGCATTGTGAATCTCAC 822
sull-R ATGATCTAACCCTCGGTCTC

InuA-F GCATGTTATTGATTTTAAATT 500
InuA-R GCTTAGGAGGGATAAAATGAA

ermC-F GGATCAGGAAAAGGACATTTTAC 572
ermC-R GCTAATATTGTTTAAATCGTCAAT

hgbB-F TGAGTACGGCTTGACATTTAGGT 831
hgbB-R GTTATGCGGTTCGTGGTGTT

tonB-F CGACGGTGAAACCTGAGCCA 261
tonB-R CCGAGCGATAAGCATTGACT

hsf-1-F GGATTAACAAGACTCAAGGTTG 703
hsf-1-R ATGGTAAGAATGGCGGAA

nanB-F ATAAAGTGACGCCGAAAGCT 573
nanB-R AGGAAGACTGTCCTTTATTCCG

thpA-F TTGGTTGGAAACGGTAAAGC 728
thpA-R TAACGTGTACGGAAAAGCCC

oma87-F GGCAGCGAGCAACAGATAACG 838
oma87-R TGTTCGTCAAATGTCGGGTGA

lktA-F CTTACATTTTAGCCCAACGTG 497
lkt4-R TAAATTCGCAAGATAACGGG

plpB-F CGTACAGGCGGATACCTCAC 272
plpB-R ACCAACCTTTCACCACACCA

thpB-F GATTTTACTACCGATGCGAGA 165
thpB-R TTTATTAGCAAAATCAGCCGTA

gapA-F GGTATTACCTGCATTAAACGG 210
gapA-R GCACCATTGAAGTCTGTTGAA

dnaN-F GCGAGGCAGAACTCGGCGGT 171
dnaN-R ATCGTGCCACGCAAAGCCGT

ptfA-F TGTGGAATTCAGCATTTTAGTGTGTC 480
ptfA-R TCATGAATTCTTATGCGCAAAATCCT

P4 actamicro@im.ac.cn, 7 010-64807516
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ZHRELH 2 DNA $RBUR T & e A0 IR
U4 i DNA, PCR JZ A& & (20 pL): 2xSan
Tag PCR Mix 10 uL, . TU#5147(100 pmol/L)
4% 1 uL, DNA #i# 1 pL, ddH,O 7 pL, PCR %
NS 95 °CHiAEME 5 min; 95 °CAEME 30 s,
55°CiBk 30's, 72 °CHEAH 40 s, 330 MEHR;
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K7€
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FREFRES, WEBWRGETT 10 5B R E
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PE, ELRE Rt 2 PR IR e w025 2 e o 2 %
PEUS IRAF TR, TRE A B8 7% A8 I I AR e S T e 6
PR e G 000 20 0 R s it = IOATF I . HS
AT 22 A8 B AT I 2 FRAT B 45 B RS 0 4
FEHE Kmel J Lkt #5147 PCR 93, feZid il
16S rRNA JEPH 7514 38 0 3 o3 S b A T o o s
U YR Y 22 5 P L QAT AT M 2 [T T -80 °C
Af . HETE T, P B wtki a5
A G X
1.6 BURMENE

B Pm K Mh &3 BRI R T 5T F
M, 37 °CH;3% 24 ho #5HRHL 2-3 N EVET SmL
TR FRE A, 200 t/min 8535 12 h )5, iF
PR P50, 43 B 2x10° CFU A9 18 X 2 BH /N
AT I TORE, oS/ DNRAE TS5 5, b4
AR BT
1.7 MBERSFEE

Xf Pm M Mh #5350k, 43310k Pm /Y 5 4>
JE B il v Y 3 N (hyaD-hyaC. bebD . debF .

echJ. febD)}e Mh [ 3 IR I B FE A (Hyp
Core2. TupA)i#t1T PCR ¥ 18, MKHE&FLH AP
FEAR U AE 3 B R TR AL
1.8 HHEFEHW

HC1LS 5P 2B 8 Pm f M 45 18 K531
RIZEF 5T e, 37 °CHi3% 12 he HREBUCA R
BRI AL R, 37 °CHEFR 24-36 h, WIER
IR A ZE R, 2 AR A A B 5 k1T
BERFE , HEBANTR) I [] 5 o BRI AR AR R
1.9 Z5isUiiig

R AR 3 H2(K-B 20)I5E Pm & Mh #5753
B Y 25 W AU . B 100 L (1x10° CFU/mL)
TR S N TR AT T T R A SR L
PL 5 P AROICE 25807, K 28 Rl AR R
37 CCHHIREEFE 12 h, MEAIPEE BN, If
AR P 5 ] PR S5 36 % b 1 A6 2= D% 2% (National
Committee for Clinical Laboratory Standards,
NCCLS) 5 1 1 %€ 45 1 Bk 1Y 25 9 S0 1 5 i
2tk
1.10 HHERE KM zhEE N

DL Pm J Mh 3 [H 4] DNA AR, % 4%
Pm 19 % JJ 3 N (hgbB. tonB. hsf-1. nanB.
thpA. oma87) Fl Mh ] B 77 5 N (lktd . plpB.
thp. gapA. dnaN. ptfA) J it 24 3% K (aadA25 .
aadB. blamgy. sul2. sull. lhud. ermC) (5%
WL 14T PCR P71, 70 #r 4% Dk i 24 5 A &%
B IR AEAEAE DL

2 BRE5M

2.1 ZRMERMHERMSIMSKTER
NTELEEER

SR, N EmBtY)E
4 ANHE] SRR 3L 68 M E T, HrE
F| Pm Ml Mh &11 34 ¥k Fror & w kg5 5
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7E 1A S T REAR R 23 2 2 T Pm Al M,
Hrb, Pm e 4 I E]RIERERIREA R RESY
3, 2 Mh 7eBF Iz X 2 F AL R 24 K (DO) I
REMFEAR P RIIEHI (R 2). Pm BILFER

*2 BEERSBEEN

T Mhe 7ERE 2 AL A VEGE AE
WL, Pm 73 BREL R, Mh 73850y
0; Mh fEizfi)E 1 A Ze A7 BYAT RIS TEAE AR Fo) A
BRI (E 1),

Table 2 Isolates from the nasal swabs collected at each time point

Time Pm Mh

point

DO 1-1 1-2 1-4 1-5 1-6

D7 2-2 2-6 2-9 2-11  2-13  2-14  2-17 2-18  2-22

D30 3-6 3-17

D60 41 45 48 410 4-11 4-14 416

3-1 32 33 3-8 39 3-11 3-12 3-13

420 46

Pm: Pasteurella multocida; Mh: Mannheimia haemolytica.

100 -@-Pm
—-Mh
_80F
s
£ 60F
(=]
8
g 40f
<
53
2 a0k
0 1 1
DO D7 D30 D60

Time point

Bl PmEMhEISEELER

Figure 1  Curves of separation rate of Pasteurella

multocida and Mannheimia  haemolytica. Pm:

Pasteurella multocida; Mh: Mannheimia haemolytica.
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PP E o0 WAk nl R BE(E] 2); %X Mh,
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Y, AR RSB TT LU R EE (R 3). ASIEIRT
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LR B O, AL Pm Al Mh Y5 AR 2
VEMEE R E AT, HRK 5 AR B2 i 25



B A5 | MUY, 2026, 66(3)

1159

DO D7

D30 D60

Straini
Result i

[Biochemical tub&
Sucrose
Lactose
Rhamnose
Trehalose
Fructose
Arabinose
Urease
Glucose
Galactose
Mannitol
Maltose
Sorbitol

E2 PmEHLEEER.

fermentation.

D7

i i i i
iPm1-1 Pm1-2 Pm1-4 Pm1-5 Pm1-6{Pm2-2 Pm2-6 Pm2-9 Pm2-11 Pm2-13 Pm2-14 Pm2-17 Pm2-18{Pm3-6 Pm3-17{Pm4-1 Pm4-5 Pm4-8 Pm4-10 Pm4-11 Pm4-14 Pm4-16 Pm4-20
i i i i

A Kl F: AR

Figure 2 Biochemical fermentation results of Pasteurella multocida strains. Gray: Fermentation; White: Non
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Figure 3 Biochemical fermentation results of Mannheimia heamolytica strains. Gray: Fermentation; White: Non

fermentation.
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