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Abstract: To study the molecular mechanism of resistance to third-generation cephalosporins in Proteus mirabilis. In
2019, 17 strains of Proteus mirabilis were isolated from the five ornamental birds such as green peacock (Pavo muticus) ,
red-and-green macaw (Ara chloroptera) , turkey (Meleagris gallopavo), polish chicken, and African ostrich ( Struthio cam-
elus) in the poultry breeding area of a zoo in Henan Province. The mechanism of resistance of Proteus mirabilis to third-
generation cephalosporins was explored by antimicrobial susceptibility test, bla.,,, gene detection, whole genome se-
quencing, pulsed field gel electrophoresis and real-time relative quantitative PCR. The results showed that a total of six
strains were resistant to third-generation cephalosporins, except for 6D carrying the extended-spectrum B -lactamase
blag y .1, @and 106A carrying the AmpC enzyme bla,.. s, the other four strains were confirmed to be the same clone by
pulsed field gel electrophoresis detection. and the expression levels of CpxAR, BaeSR and EnvZ/OmpR in the two-
component signal transduction system in drug-resistant bacteria were significantly higher than those in the sensitive bacte-
ria, and it reduces drug absorption by regulating the expression of OmpC and OmpF in the cell membrane of drug-resistant
bacteria; Promote the expression of OmpW and accelerate drug efflux, thereby reducing the drug concentration in the
antimicrobial-resistant bacteria, which in turn leads to their resistance to third-generation cephalosporins. These results indi-
cate that the resistance mechanism of Proteus mirabilis to third-generation cephalosporins isolated in the poultry breeding

area of the zoo is complex and diverse, and the dispersal mechanism is mainly chromosome-mediated clonal transmission,

which should be paid attention to.
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Tab. 1 The susceptibility results of 17 strains of Proteus mirabilis
e IE Y LS 53 BB S o1 Jl5 SNk KRR AL EALEISA FARE Bikib R
Species of origin Strains Separation site CTX CEF AMK DOX FFC ENFX
6B (IS ) <0.5 <0.5 32 128 >512 512
6D (VS ) >512 >512 16 128 >512 >512
KA . 10B A7 <0.5 <0.5 4 16 16 32
Meleagris gallopavo
12B AT <0.5 <0.5 8 256 8 512
25B AT 16 16 8 32 8 128
15 M (ETE) <0.5 <0.5 2 128 8 256
IT 4554 1| 48 ks , -
ELAR 2 HI 25 178 HAE (TS 8 8 2 32 8 128
Ara chloroptera
18BA 2 (IS ) <0.5 <0.5 4 64 256 512
21A AT 16 16 2 32 4 128
22A2 AT <0.5 <0.5 8 128 4 512
G 22B AT 1 1 128 128 16 256
Pavo muticus 105D JFEAE (BEAZ) <0.5 <0.5 4 128 8 256
106A DE(FEAA) 4 4 1 4 16 2
108H2 JHFHE (FEAA) <0.5 <0.5 8 64 8 256
e 29B2 ArAT 16 16 4 32 8 128
Polish chicken 30A [iikrs <0.5 <0.5 32 128 32 >512
APHSE S 398 Hefi <0.5 <0.5 4 2 2 2
Struthio camelus
o[ 24 3%
2575 /% 35.3 35.3 5.9 88.2 23.5 88.2

Resistance rate

M 6D 17B  2I1A

25B  29B2 106A —

2000 bp

1 000 bp
750 bp

500 bp
250 bp
100 bp

M. DL2000 DNA marker;—. BPEX] R
M. DL2000 DNA marker; —. Negative.
Bl 6B RERATE o, EEY R
Fig. 1 The amplification map of bla,y ,, in six strains of Proteus mirabilis
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Fig. 2 PFGE map of five strains of Proteus Mirabilis
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Tab. 2 Primer sequences for RT-qPCR

SO A SIS (5 —3")

Target gene

K bp

Primer sequences(5'—3’ ) Length

F:TCGCATTAGCAGTGGCAGTGG
ompA 139
R:CCGATATTCACGCCGTCCCAAT

F:GCGTCGGCGGTTCTATCACTT
ompC 96
R:AAGCAGCGGTGTTCTGAGCAT

F:ACGGTGTTGGCGGTTCTATCAG
ompF 88
R:TCTTGCAGGTTGGTACGGTCAG

F:AATCCAGCGGTAGGCAAACTTG
ompW 119
R:ACAGAAGCGTTCAGCATCCAGT

F:GCCCATCAAGTAGCCCGCAATC
cpxA 163
R:GCCACATCATCCGCCGCATT

F:AATGTTGTGCTCGCCACTGAC
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R:ATCGCTGCCTCTTGCCGTTAA

F:AATTGTCGGCTGGGTGATTGTC
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F:AAGTGTTAAGCCGTGACCAGTT
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R:TCCCAACGATAGCCTTGTCCAT

F:AATGCCACACGCTACGGACAT
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R:TGCCTGGACCATCGTCTTCAAC

F:AGTGCGATGGAGCGTTCTATTG
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R:TAGCGAGGATGGGTGGGATCT

F:TTCCTCCAGATCTCTACGCA
16S rRNA 136
R:CCTCAGCACATTGACGTTAC
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