[DEXyESI

Acta Microbiologica Sinica

2022, 62(8): 3039-3047
http://journals.im.ac.cn/actamicrocn o
DOI: 10.13343/j.cnki.wsxb.20210731

Research Article Bitik=s

2017-2019 EH [EmEHF LA RELFEGRIERNE
MmER. W2HER p-MEL R 25 ER bla-rgm 53 F
BRAE 43 A

REA Y, HEY, IR Y, 4ER, FEAFL NEFL EE Eudl, AER

KEEY, xk"

1 WILRAMRK 2= S R B /S P B 2Bt , WA & & ekt A SRR SR N A AR R S L=, s
e J3E E I A I e AR W VAR AR ST Ry, Wil s B2 S s M E bR by S VR 2E L, TR sl P (gt
FRER R BC G280 =, Wivl Bl 311300

2 VLVEIEFRRN B #BE, YLVE FE 330096

PREGYC, H M, Em, &E3, ERm, XVEW, ZHF, Ehotl, MM, RIEME, Hkd. 2017-2019 4 E R 1.8 M
BT H 5 RIS S DA I3 28 T 245 T B- N B RS T 25 B IR bla-rem 23 T HAAE S0 AT, AR 91274, 2022, 62(8): 3039-3047.
Chen Yuhuan, Xiao Min, Wang Yumeng, Jin Hengqi, Wang Xinyu, Liu Xingyu, Xia Jing, Wang Xiaodu, Zhou Yingshan, Song
Houhui, Yang Yongchun. Characterization of serotypes, antibiotic resistance, and bla-tgm gene of Glaesserella parasuis in
large-scale pig farms in 5 southern provinces of China during 2017-2019. Acta Microbiologica Sinica, 2022, 62(8): 3039-3047.

W OE:. (88 5 ST IRIA I 8 % #532H (Glaesserella parasuis)i % f & A . &
AaFr. A AR ST, [Fik] TR AT 21 R BERER R B, KA
PCR %% 75 B AR K-B 4R 1 47 #K 5% st 25 Avdn A & oh ot 25 R AL R A PCR AR bla-rey -
bla-wpm ## bla-crx 5 7 @t 25 A F, F+ & A Chi-square test #= Fisher exact test o #7 il 25 & A Fufif 25
ARG KM, W E B a9 &F R AF, FEA CLC Sequence Viewer $4F 547 B- 1 Bl K o
BB (bla-rpm)h A& O BABR XA S ZF 5 X 2. [ R] 21 Rl B H & RS

HEETH.: #TARHEESIETTR(2019C02052); EHK A RBFER4:(31972656); FEF F I EQH ALY 55 H
(201910341040, 202010341038)

Supported by the Key Research and Development Program of Zhejiang Province (2019C02052), by the National Natural
Science Foundation of China (31972656) and by the National Students’ Platform for Innovation and Entrepreneurship Training
Program (201910341040, 202010341038)

*These authors contributed equally to this work.

*Corresponding authors. E-mail: YANG Yongchun, yyc@zafu.edu.cn; SONG Houhui, Songhh@zafu.edu.cn

Received: 28 November 2021; Revised: 27 January 2022; Published online: 3 March 2022



3040 Chen Yuhuan et al. | Acta Microbiologica Sinica, 2022, 62(8)

BRI Bt A 4 Fo 12 B 3 - Bh A K 2 M) R ek B dk o) df 25 A 400%, AT 25 1 B b1k 61.9%
(13/21); 2 & HE AR E S 90.5% (19/21); p-1 Bl £ @ 25 K B bla-rpy 45 %i&m(sz 4%,
11/21), B bla-rgm & B-ABIEEHMFEFEE G, Rt BRfekFoi T 9o H 1 2 E A0 X,
bla-tpm b RABRA AT e 5 S| A W et A A X 69 £ 742 k. [46] RFR LN, %}df%
I 3 oG S AE S % T A UARARE E, s THORE RIR p- A Bk X it h & 5 64
FEEZRAZG T HIKE bla-rpm, A ASRITHARCI 5 3] A4S A2 8 & 2 1 M5 ) 4R B AR 3R

KR ST, bla-tem; 5 THAE

Characterization of serotypes, antibiotic resistance, and
bla-tgy gene of Glaesserella parasuis in large-scale pig farms
in 5 southern provinces of China during 2017-2019

CHEN Yuhuan'*, XIAO Min*, WANG Yumeng'?, JIN Henggi', WANG Xinyu', LIU Xingyu',

XIA Jing', WANG Xiaodu', ZHOU Yingshan', SONG Houhui'’, YANG Yongchun'’

1 Key Laboratory of Applied Technology on Green-Eco-Healthy Animal Husbandry of Zhejiang Province,
China-Australia Joint Laboratory for Animal Health Big Data Analytics, Zhejiang Provincial Engineering
Research Center for Animal Health Diagnostics & Advanced Technology, Zhejiang International Science and
Technology Cooperation Base for Veterinary Medicine and Health Management, College of Animal Science and
Technology& College of Veterinary Medicine of Zhejiang A&F University, Hangzhou 311300, Zhejiang, China

2 Academy of Jiangxi Zhengbang Agricultural Sciences, Nanchang 330096, Jiangxi, China

Abstract: [Objective] To analyze the serotypes, antibiotic resistance, and resistance genes of
21 isolates of Glaesserella parasuis in large-scale pig farms. [Methods] Serotypes were identified by
PCR and the resistance to 25 antibiotics with the K-B disk diffusion method. Seven resistance genes,
including bla-tgm, bla-npm, and bla-crx, were detected by PCR. Then chi-square test and Fisher’s exact
test were used to analyze the association between resistance phenotypes and genotypes. The f-lactam
resistance gene bla-tgpm was sequenced and the sequences of amino acids encoded by bla-tgym from
different isolates were compared. Finally, the relationship between the differential sites of the amino
acids and antibiotic resistance was analyzed by CLC Sequence Viewer. [Results] The isolates were
dominated by serotypes 4 and 12. They showed high rate (61.9%, 13/21) of resistance to f-lactam
antibiotic oxacillin and 90.5% (19/21) of the isolates demonstrated multi-antibiotic resistance. bla-tgy Was
identified in 52.4% (11/21) of the isolates, which was significantly correlated with the resistance
phenotype of penicillin G, oxacillin, and cefradine. There were mutations of the amino acids encoded by
bla-tem among isolates, which may be related to the antibiotic resistance of the isolates. [Conclusion]
Multi-antibiotic resistance of G. parasuis isolates is prevalent in large-scale pig farms, and the high rate
of f-lactam resistance is attributed to the inborn resistance gene bla-tgy. The conclusion lays a theoretical

basis for surveillance of antibiotic resistance of G. parasuis in large-scale pig farms.
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Table 1 The primers for serotyping

Gene name Primer sequences (5'—3") Product length/bp Molecular serotype

funB F: GTCCAACAGAATTTGGACCAATTCCTG 180 1
R: CTGTGTATAATCTATCCCCGATCATCAGC

wzx F: GGCACTGAATAAGGGATAATTGTACTG 295 2
R: CTAACAAGTTAGGTATGGAGGGTTTTGGTG

glyC F: TCCACATGAGGCCGCTTCTAATATACT 650 3
R: CATGGTGTTTATCCTGACTTGGCTGT

wciP F: CTTTCCACAACAGCTCTAGAAACC 320 4
R: GGTTAAGAGGTAGAGCTAAGAATAGAGG

wewK F: CCATACATCTGAATTCCTAAGC 450 Sorl2
R: CCACTGGATAGAGAGTGGCAGG

gltl F: CCTATTCTGTCTATAAGCATAGACAGGAC 360 6
R: GATTCTGATGATTTTTGGCTGACGGAACG

funQ F: CGATAAACCATAACAATTCCTGGCAC 490 7
R: CTCCGATTTCATCTTTTCTATGTGG

scdA F: CTCCATAGAACCTGCTGCTTGAG 650 8
R: GGAAGGGGATTACTACTACCTGAAAG

funV F: CCTTAAATAGCCTATGTCTGTACC 710 9
R: AGCCACATCAATTTTAGCCTCATCA

funX F: GCACTGTCATCAATAACAATCTTAAGACG 790 10
R: GGTGACATTTATGGGCGAGTAAGTC

amtA F: GGACGCCAAGGAGTATTATCAAATG 890 11
R: CCATCTCTTTAACTAATGGGACTG

gltP F: CAATCAAATGAAACAACAGGAAGC 840 13
R: GCTGGAGGAGTTGAAAGAGTTGTTAC

funAB F: GCTCCCAAGATTAAACCACAAGCAAG 730 14
R: GCTGGTTATGACTATTTCTTTCGCG

funl F: CCTATATCATTTGTTGGATGTACG 550 15
R: CAAGTTCGGATTGGGAGCATATATC

1.5 EIREBHEZAEIKE

KM K-B 4R ¥ BOLMEAT 25 MiotER
(% )M ORI, ) AR 2 IR SE [ i R AN
SIS bR fE P22 (CLST, 2020)3E17
1.6 BIBEHRHNEMAEREE

Z: BE0) 35 R PIGHE R T 25 LN 51, S
GHER Y RHCA IRA A G LA 21 PRESE
P LR 4] DNA SR AR, 2 53 1
bla-tem bla-oxa. bla-crx. bla-suv. bla-ip .
bla-pua 1 bla-xpm 3£ 7 FF B-N & 2P0 4
RMF25 5L K, PCR 7™ ¥y 2 A% IR BE B¢ H Uk 73 B
oAUl
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1.7 BIBEBNEMAEE bla-rem F55
Hr b3 R R AL o3 4R

BEOXF & T bR 2200 E T 25 BE L, RO
NCBI #itH 4K cDNA 5[#)¥5]: forward
primer: 5'-CATGCCATGGGCATGAGTATTCAA
CATTTCCGTGTCG-3'/reverse primer: 5-CCGC
TCGAGCCAATGCTTAATCAGTGAGGCAC-3,
S 7 M 4 E R AR MR AT BR A R A G
PCR 4 341 25 3L A bla-rem 424 cDNA, H4
MEE A F R . A Editseq. Clustalx1.83 Fll
MegAlign FAEXTRAFH) bla-rem FEKF 84T
FF AT LT 34
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T2, 4.5 7,10, 12, 13 F1 15 A% 8 4>
MyERL, Hod, ey Ay 4 f1 12 8, 4351
t FE 33.3% (7/21)F01 23.8% (5/21); Hk A i
A2 AL 7 RUAN13 B, 455 H 9.5% (2/21); 5 A,
10 BUFN 15 B4 5 HE 4.8% (1/21),
22 BB ENAILEE SN

Z:f8 CLSI bR 0l s L. £ 2
WoR, Wik 25 FPiAE R T, BIREARBIIE 4 B bk
X B-INTE 1 8 Fhpi Ak 2R (BN VAR RN
7NN AT 7 NN S = R SIS S 1 S S S (R 1
WE . SRS . SRAIRER) . 2SS 2 At
AERRKRERMRIRER) RN Z PR
BRI D 2 12 FiAEF 100% 5
B XN R . KIRHE ., 2K E. T
B RAR . B2 BoRSs ALRN 208 3 R Uk
TRURR 5 81.0%LA b5 X B-PA R R 2 1 2R e pY
MR SZ 8w, 253 61.9%. KAk, Bl
WA E RIS BN 2 EMARSE, £H
M 2550 5 90.5% (19/21), FiRZEHREH, 78
BT R TR T , BARAT Z P RIS A B R
i e BEURR 2 ), (B IR A or T 2 B ™
T 2451

F2 BIEBIEESSHKTERinERayet
Table 2  Sensitivity of G. parasuis isolates to
commonly used antibiotics
Percentage of

Percentage of

Antibiotics resistant isolates/%  sensitive isolates/%
Penicillin G 47.6 52.4
Oxacillin 61.9 38.1
Ampicillin 0 100.0
Carbenicillin 0 100.0
Piperacillin 0 100.0
Cefalexin 0 100.0
Cephazolin 38.1 61.9
Cefradine 47.6 52.4
Cefuroxim 0 100.0
Ceftazidime 0 100.0
Cefatriaxone 0 100.0
Cefoperazone 0 100.0
Amikacin 19.0 81.0
Gentamicin 0 100.0
Kanamycin 0 100.0
Neomycin 19.0 81.0
Tetracycline  23.8 76.2
Doxycycline 0 100.0
Minocycline  14.3 85.7
Norfloxacin  23.8 76.2
Ofloxacin 0 100.0
Ciprofloxacin 4.8 95.2
Erythromycin 19.0 81.0
Tilmicosin 19.0 81.0
Polymyxin E 14.3 85.7

2.3 EIEHRRIEM AR E G LR

K PCR HARX) 21 #REIFEME HL A AT T
bla-tem . bla-oxa bla-crx bla-suv bla-pp . bla-pua
1 bla-ypm Ft 7 R B- N TR S0 AR 22T 24 3L A 1)
R, Hodr, 11 #R(52.4%) B Pk -3 Ik e 2 it 25
FEIH bla-rem PR, PICA EAR A1 HAB RS
Mif 25 3L ], B- PN BRI 245 BT bla-rewm 1 BHPE
H 84.6% (11/13).

- TN Tk JHe 2J 24 Wy g 245 29 28 15 1 24 8 PRRH G
PEOPPT A R B, BIERPIEAERHR G, R
e PUARAIK AUBLE 3 P2 Wy it 24 2 B 5 i 24
FEMH bla-rem 20 FHHIE(OR>1, P<0.05, 3 3),
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SkAOMEAR ST 25 N bla-rem AHIKE(OR=4.8,
95% CI=0.68-33.80, P=0.183).

Xt bla-rem it I IR P S AT LR, 2% TR bk
1 bla-rn 2 P GBS IR ZEFRA PR B , RTRR

24 BAIBIBHEWAERE bla-ren IEEE  1X201810 f77E 3 NEEEIRZE R ALH(GBTQ-K,
b %o 821>V . 182V—A), GD201901 f£1E 2 o
FIH P 8 BREIEAS PLIAIG IR 0 BRI bla-rem  PRZEFALREL(82I-V, 182V—A), JX201706 A

FER AP, B CLC Sequence Viewer 314 1 DR 22 707 5 (284K —R) (K 1),

F3 BIBEBHNAIGKD B -NEBREANTHARESHAERE B XS

Table 3  Associations between phenotypes and genotypes of f-lactams in G. parasuis strains

Antibiotics Number of resistance isolates Number of P+/G+ Number of P—/G— OR 95% CI P

Penicillin G 10 9 9 40.50 3.09-530.29 0.002

Oxacillin 13 10 7 23.33 1.99-273.29 0.008

Cefradin 10 9 9 40.50 3.09-530.29 0.002

Cephazolin 8 6 8 4.80 0.68-33.80 0.183

An association is significant if the P Value is lower than 0.05. so so
o170 WSHORERNAY WPEEAAECEP NEAHPETENE NKDA SCENEESERP EEREPWHSTE BNEECCARES 5
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Similarity of Bla-tgy amino acid sequences from G. parasuis isolates.



FRIAAE | T2 P24k, 2022, 62(8)

3045

3 & #

RIS % o DR R Sk 5 e % 8 1 S A TR
PERG I 22—, A X R0 M 1 B E R Y 28 U
Ko FEXPZBERWAT, SRS FEMATIAER
HEATIZ R LR FNA YT, BT R R A e
A FR, — T THT B R T 21 O R
&, FRlE 2 w0, 5 — iR
U3 G OO B X v o L5151 NN PS s 0 S
TS BL TR AT IR BRARAE , XTR} 2% By i B
HEEE L,

Al A L A 2 BERE BN 2R WATE
PO . MRFNE . EPERIIEELL 4. 5
13 B AT AY T AL AR R R G A
13 1 DX IR AR B D A T DLt A T 25 5. B
SCMAZEMIRT AR 20162018 4F Bl A AR B I
ROk E 4 RURD 5 Rl AT, 1 AUFD
12 Bk 2 o F il SEU 522 08 mDREAS BRI R
OYERRUEE 4. 13, 7 F1 S RO FMIE R . A
WEFE 21 RREVRE RS ST R 43 25 0k 1 43 1 s
RIS R LG R, 4 BUFN 12 BUAFRAT A0 S i
B, X HITEEDPISHY 2010-2015 4F-#iiT
A WG R L TR AT I T TR 8 R AR — B

BU T 2590 100 ol P2 s o ) 8 P D J e 1Y
AT TR, 2SR bR
2, JEREXT B 250 AR I N kS I, 3K
e PR b I8 A% r BT ik 247 DR A 8 7 2 T 243
HEP Ko ARWFFEAM T 21 BREHEHS S X
25 P Y UM B R G T T 2 [
WL AE MBS e B 2 4R At TR YR . 45
BN, BARAERPIRENT 12 s 25
B EIEXT S 4 13 AR, dEE I TIRIT
RV S TR I K 5 B 4 25 1) 22 IR AN )
FEBE S 32, A 1) 2 X 2R e P K A i 7

(61.9%)4 15, H 90%LA FEH R N 2 Eif 24 .
DCUREH, YT AR S R A i TR T 245 15 Ol
B,

) A s R T 24 1 7 A AN i B
Y HIIRAT I, ST T 24 L R A G
NPT R ERR R, L 2510 AT kA
AR GRS 2, T 24 5 R A ) A T 2
MEE MR EZ —, 774 B- TRl R
PRI ME B ™ A i 25 ) BB ML, TEM T
- TN T Je it P ) e 8t DX A s T 40 o vk
H o H LU T 2GR S e A R R, AR
S BIHKE BL T G IR 23 B AR bla-rem #5347 N
52.4%, B- PN B Ric 2 Tt 24 R A% 7 TR TR AR bla-rem
FE A HEHT R A 81.8% & % PR BF I 11 A6 JB0RE
e HE T R T AU R YU L (ARG) B8 By
JCIF KSR RS, DL ARG 15 F 3856 (1) TR
HIEHEER, afErb gty Mg
RIS KBS h R, bla-rem 1€
TR A ) 2 AT MG HE . 20162017 4,
BYLAR 14 DNFREHIRGFFE bla-rem R
1 18.5%'%5 20052017 4E, & [FH PG L X 5254
Y1 p NI R (ESBL) FHAE KA AT B bla-rem #4H5 %
h 68.2%!75:2014-2017 4 6 N RLAL AL 35 5 5
FEREPLIA DB RR bla-rem FHTER 6.3%, AT
i, 2017-2019 4EFr A RIFERS PR B-N 5
FEE S 25 RSB S BE R TRAR I bla-rem HH47 5, #D
3N T BIA 2017 R C R B AT bla-rem 1Y
R, XUE— U, bla-tpm FEH T IZAETE
T IR 50 5 W 2 R A BR L3 A SRR 2 AT R R
B, RN RSB A R 255G 5E,
U, b TRRARET 250, NOzR A AR

A B, B 5T & BRI A S B DS T 25 5
bla-rem 5 B-NEBERER Y E R R G, RIMEPHR
Sk 0 $7 5 T 25 1k At i MR oG, HLAE A R

http://journals.im.ac.cn/actamicrocn



3046

Chen Yuhuan et al. | Acta Microbiologica Sinica, 2022, 62(8)

B- VA Tk I 21 245 Wy it 245 4 o %5 o+ T 2 56 D 7 )
WGP B R, LRI T B R B R A AR A I
AR TR 2 2 DS ik — 2 X 43 il 4 A4 . 18 i
I bla-rem W RAILTRIT I S 254, & B
4% bla-rem Zi % 5 LR 5 A0 2878 0] RE 5 Rl A%
LT - WERE S 2T 25 e 1A % .

25 LT, ARSI B LS A PR
TEIE PR P RIS A P DA I R 4 8 ke 7 I 3 78 >4
HIR 4 F1 12 BY, (B2 E 24515 SR ™
B-NBER ST 2536 T bla-ren 4871 2R 40 5 HLE 4>
bla-rpv ISR IERR bla-rem 1776 ] GE 5 RIFEAK
LR 2588 T A K2 FALAL, bla-rem 5 B-IN
WERE 2T B R G RIRPEAR . SkAPE W
Mif 20k @ ARG . Rk, s B 3R 3
BRI A L T T 24 12 T 2 35 81 £ Sl

S

(1] frfcta, Fob, BEE, W, R&E, &, K.
Loop6. Loop7 Fl Loop8 £ EIWE MATE OmpP2
PO 1925 VR FOFSE. o [ By 44 B2 2 4l 2021,
43(6): 639-645.

He XY, Zhou Y, Zhou Q, Cao H, Song X, Yue H, Zhang
B. Loop6, Loop7, and Loop8 participated in the

el

bactericidal efficacy study of the H. parasuis OmpP2
antiserum. Chinese Journal of Preventive Veterinary
Medicine, 2021, 43(6): 639-645. (in Chinese)

[2] Zhang P, Zhang CY, Aragon V, Zhou X, Zou M, Wu
CM, Shen ZQ. Investigation of Haemophilus parasuis
from healthy pigs in China. Veterinary Microbiology,
2019, 231: 40—-44.

[3] Zhao YD, Wang Q, LiJ, Lin XH, Huang XH, Fang BH.
Epidemiology of Haemophilus parasuis isolates from
pigs in China
susceptibility, biofilm formation
genotyping. PeerJ, 2018, 6: ¢5040.

[4] Wang LY, Ma LN, Liu YA, Gao PC, Li YQ, Li XR, Liu
YS. Multilocus sequence typing and virulence analysis

using serotyping, antimicrobial

and ERIC-PCR

of Haemophilus parasuis strains isolated in five
provinces of China. Infection, Genetics and Evolution,
2016, 44: 228-233.

[5] AR, Xdi, D77, BEE, BT, BiE, £
B, FEPKR, BRkl. w5 v AT G 5 2 0 A

<l actamicro@im.ac.cn, & 010-64807516

[7]

[12]

/N BRA B E AR TR, [ T R S A R, 2021,
43(5): 534-540.

Li XG, Liu Z, Ma NN, Deng MM, Guo ZY, Yang X,
Wang XW, Wang CQ, Chen L. Evaluation of immune
efficacy of recombinant antigen protein of
Haemophilus parasuis on mice. Chinese Journal of
Preventive Veterinary Medicine, 2021, 43(5): 534-540.
(in Chinese)

Wang ZH, Zhao Q, Wei HL, Wen XT, Cao SJ, Huang
XB, Wu R, Yan QG, Huang Y, Wen YP. Prevalence and
seroepidemiology of Haemophilus parasuis in Sichuan
Province, China. PeerJ, 2017, 5: €3379.

Zhang L, Zhao L, Liu YH, Liu JF, Li XQ.
Pharmacokinetics of tilmicosin in healthy pigs and in
pigs
parasuis. Journal of Veterinary Science, 2017, 18(4):
431-437.

Howell KJ, Peters SE, Wang JH, Hernandez-Garcia J,
Weinert LA, Luan SL, Chaudhuri RR, Angen O,
Aragon V, Williamson SM, Parkhill J, Langford PR,
Rycroft AN, Wren BW, Maskell DJ, Tucker AW,

Consortium B. Development of a multiplex PCR assay

experimentally infected with Haemophilus

for rapid molecular serotyping of Haemophilus
parasuis. Journal of Clinical Microbiology, 2015,
53(12): 3812-3821.

XYL E. B A% W AT G i 245 78 38 2 R 245 BIL I F 5
Herp ROp R 1 A 1R, 2013

Jia AQ, Zhou RY, Fan HY, Yang KJ, Zhang JM, Xu YD,
Wang GP, Liao M. Development of serotype-specific
PCR assays for typing of Haemophilus parasuis
isolates circulating in Southern China. Journal of
Clinical Microbiology, 2017, 55(11): 3249-3257.
ERSCHE, TIL, sKEE, WICE, A, BE,
T, R, KL, sKmuwn, MRS, REE. RISETE
LR BT AT 2 ) e R AR 2 8 R T 24 1 o 800 1
M. RE AR, 2020, 41(2): 64-71.

Qiu WB, Yu J, Zhang YY, Shen WH, Yang J, Chen Z,
Sun WB, Chen L, Zhang F, Zhang LL, Yang GW, Wu
JQ. Epidemiological investigation of Haemophilus
parasuis and the drug resistance and pathogenicity
analysis of two isolates. Journal of Domestic Animal
Ecology, 2020, 41(2): 64-71. (in Chinese)

Falt, BRE, R, AR, XIbEs, B, L,
RUSE 22, AR, 89 BRESE VE I FT E I R 23 28 bk i
T RN M E S . HOE B A, 2020,
51(11): 2802-2811.

Wang D, Chen Z, Xing G, He CS, Liu XL, Wei JZ, Sun
P, Liu XL, Li Y. Identification and analysis of serotype



FRIAAE | T2 P24k, 2022, 62(8)

3047

[13]

[14]

[15]

and genotype of 89 clinical isolates of Haemophilus
parasuis. Chinese Journal of Animal and Veterinary
Sciences, 2020, 51(11): 2802-2811. (in Chinese)

W2, 2, E—M, %R, ZFI7, wmk, =
WERZ. Wi @5 g A 87 I3 78 8] A b L e 75
JIMREER 4. BRCGEEE, 2016, 48(8): 1-7.
Jiang J, Jiang P, Wang YC, Li JX, Yuan XF, Xu LH,
Wu WX. Serotype investigation and analysis of
potential virulence-associated genes of Haemophilus
parasuis in Zhejiang. Animal Husbandry & Veterinary
Medicine, 2016, 48(8): 1-7. (in Chinese)

Guo LL, Zhang JM, Xu CG, Ren T, Zhang B, Chen JD,
Liao M. Detection and characterization of?-lactam
resistance in Haemophilus parasuis strains from pigs
in South China. Journal of Integrative Agriculture,
2012, 11(1): 116-121.

Zhao YD, Guo LL, Li J, Huang XH, Fang BH.
Characterization of antimicrobial resistance genes in

Haemophilus parasuis isolated from pigs in China.

[17]

[18]

PeerJ, 2018, 6: e4613.

Shafiq M, Huang JH, Ur Rahman S, Shah JM, Chen L,
Gao Y, Wang ML, Wang LP. High incidence of
multidrug-resistant Escherichia coli coharboring mcr-1
and bla CTX-M-15 recovered from pigs. Infection and
Drug Resistance, 2019, 12: 2135-2149.

Liu XQ, Liu HX, Wang L, Peng Q, Li YQ, Zhou HC,
Li QF. Molecular
spectrum [-lactamase-producing multidrug resistant

characterization of extended-

Escherichia coli from swine in Northwest China.
Frontiers in Microbiology, 2018, 9: 1756.

LA, FER, WA, £, 2FTF, R
) A% 0 LA T O S PR BT 24 1 B T 2 B TR 23 . AR
b 244k, 2013, 28(4): 228-233.

Hu ZL, Li JX, Hu SH, Wang YC, Yuan XF, Xu LH.
Phenotype and genotype analysis of antibiotic
resistance of Haemophilus parasuis from the scaled pig
farms in Zhejiang Province. Acta Agriculturae

Boreali-Sinica, 2013, 28(4): 228-233. (in Chinese)

(AT

)

http://journals.im.ac.cn/actamicrocn



