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[Abstract] Objective: To study the phenotypic and genotypic distribution of Acinetobacter baumannii in Yizheng area to
carbapenem drug resistance, and to explore the main mechanism of carbapenem resistance of Acinetobacter baumannii. Methods : The
clinical isolates of Acinetobacter baumannii were divided into two groups according to the results of routine drug sensitivity test. Twenty-
five strains of extensively drug-resistant Acinetobacter baumannii (XDRAb)and 23 of common strains were selected to detect metal -
lactamases by modified EDTA disk synergy method. Carbapenem was detected by carbapenem inactivation method , chromosome and
plasmide - mediated AmpC enzyme were detected by double disk synergy test and modified three dimensional test, and the resistant
genes blaoxi-2s, blaoxa-24, blamw, bla,c, blaviv, and blaxpy.; were detected by PCR method, and some positive products were sequenced
and compared. Results: The XDRAD group and the common group accounted for 62.5% and 37.5% , respectively. One strain of metal 3
-lactamase, 4 strains of carbapenemase, and 1 strain of chromosome and 23 strains of plasmide-mediated AmpC enzyme were positive
in the XDRAb group, but none of them were detected in the common group. The genes blaoxa-2s, blamy, and blas,,c were detected in all
strains of XDRAb, and blaoxa-4, blaviv, and blaxow.: were not detected in all of them. In the normal group,4 strains of blaoxi.s, 5 strains of

blagxa.24, 22 strains of blayy and 12 strains of bla.,c were detected respectively, while blayy and blaypy.: were not detected in all strains.
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The difference of plasmid mediated AmpC enzyme, blaoxas, and blas.,c gene carrying rate between the two groups was statistically

significant (’=40.627, 34.183, 15.511, P < 0.001, respectively). The results of gene sequencing showed that the sequence of some

strains was changed by base insertion or replacement. Conclusion: The drug resistance of Acinetobacter baumannii to carbapenem is

serious in Yizheng area. The main mechanisms of Acinetobacter baumannii resistance to carbapenem are plasmide - mediated AmpC

enzyme, blaoxis and blaa.,c gene mediated drug resistance.
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Table 1 Primer sequences of PCR

H %A EIRZEZ 1WA (5'—3") PR JE (bp)

blaoxss OXA-23F ACCCCGAGTCAGATTGTTCAAGG 606
OXA-23R CCAGCCCACTTGTGGTTTTATAT

blaoxas OXA-24F GTCCCTGCATCAACATTTAAGATGC 477
OXA-24R CACCCAACCAGTCAACCAACCTACCT

blazgy TEM-F CAGAAACGCTGGTGAAAG 701
TEM-R AACTACGATACGGGAGGG

blaxumc AmpC-F GCCTGGTAAGTATTGGAAAG 696
AmpC-R CCGAAACGGTTAGTTGAGCC

blavy VIM-F CCGTAGAAGAACAGCAAGGG 593
VIM-R CCATCGGCAATCTGGTAAAG

blaxpy.i NDM-F CATTGGCGGCGAAAGTCA 921
NDM-R CTCGCACCGAATGTCTGGC

blagxy.si OXA-51-F ATGAACATTAAAGCACTCTTAC 825
OXA-51-R CAGAATGGGAAAAGGACATGA
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2.1 HHEGRBLER
128 ¥k Ab IIfi R 4355 Bk v 32 1 25 B Bk (XDR -
Ab) 80 t£ (62.5% ) , ¥ i B ¥ (NXDR - Ab) 48 #£
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Table 2 Drug resistance of 128 clinical isolates of Ab (%)
- XDR-Ab(n=80) NXDR-Ab(n=48)

T2 R I S R I S
KR A 98.8 0.0 1.2 8.3 0.0 91.7
PRRER 100.0 0.0 0.0 333 16.7 50.0
NIl 100.0 0.0 0.0 39.6 0.0 60.4
B3 100.0 0.0 0.0 39.6 0.0 60.4
B{ILLZ N 100.0 0.0 0.0 100.0 0.0 0.0
KAt e 100.0 0.0 0.0 42 42 91.6
A1 N5 100.0 0.0 0.0 4.2 20.8 75.0
S Atk 100.0 0.0 0.0 4.2 0.0 95.8
WRHL PG AR 100.0 0.0 0.0 42 20.8 75.0
WL PG AR/t [ 3H 100.0 0.0 0.0 42 12.5 83.3
ZRHAR 0.0 — 100.0 0.0 — 100.0
57 100.0 — 0.0 16.7 — 83.3
WY R 100.0 0.0 0.0 8.3 0.0 91.7
LAHRIE 98.8 0.0 1.2 8.3 0.0 91.7
78 100.0 0.0 0.0 12.5 0.0 87.5
TR 100.0 0.0 0.0 16.7 0.0 83.3
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Figure 1 Detection of metallic 3-lactamase in some strains
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Figure 2 Detection results of carbapenemase of some

strains
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Figure 3 Results of double disk synergistic test of some

strains
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Figure 4 Three dimensional test results of some strains
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Table 3 Detection of enzyme phenotypes and related gen-

otypes of Ab

R XDR-Ab %3 Ab

s (n=25)  (n=23) P

MBLs [H-P4: 1 0 — 1.000"
[ 24 23

TR AN 4 0 2193 0.139
[ 21 23

PN B 1 0 — 1.000°

AmpC fiff FAE 24 23

BRSPS 23 0  40.627 <0.001

AmpC fiff FFE 2 23

blaoxsas FEE 25 4 34183 <0.001
FF: 0 19

blaoxsas FHE 0 5 3.961  0.047
FFE 25 18

blay FEYE 25 22 — 0.479°
BF: 0 1

bl PHP: 25 12 15.511 <0.001
B 0 11

*FR B Fisher R BEARIETH TS s — R B R I7 M.
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5 IO EKHTZAEREPCREYIRISHERREKER

Figure 5 Agarose gel electrophoresis of PCR products of drug resistance genes in some strains
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Figure 6 Partial peak map of bla..,c gene forward sequencing of N17 strain

Range 1: 2076732 to 2077409 CenBank Graphics

Identities
664/678(98Y%)

Score Expect
1175 bits(636) 0.0

Gaps Strand
0/678(0%) Plus/Plus

Query 1

GAAAGAACTAAAAAATACACCGATTGACCAAGTTAACTTACTTCAACTCGCGACGTATAC (==}

Sbijct 2076732 GAAAGTGCTAAAAAATACACCGATTGACCAAGTTAACTTACTTCAACTCGCGACGTATAC 2076791
Query 61 AAGTGGTAACCTTGCCTTGCAATTTCCAGATGAAGT. GATCAGCAAGTTTTAAC ize
coger aoreren MLLHITEHELHITCH I TR I 2o een
Query 121 ATTTTTTAAAGACTGGAAACCTAAAAACTCAATCGGTGAATACAGACAATATTCAAATCC 180
coser aevemsa e H TR T LI IR 2
Query 181 AAGTATTGGCCTATTTGGAAAGGTTGTAGCTTTGTCTATGAATAAACCTTTCGACCAAGT 2490
oot eremns MCHITIHIETH T OIS I 20enn
Query 241 CTTAGAAAAAACAATTTTTCCGGCCCTTGGCTTAAAACATAGCTATGTAAATGTACCTAA 300
coser zovesra CHACCIMITHHHIEEIITHETH I AT SO 22%sean

El7 48524 N17 BUE#K blag.,c & B EB i E F 5 L X3 B

Figure 7 Alignment of partial Base sequence of bla,.,c gene of N17 strain

Range 1: 118 to 341 GenPept Graphics

Score Expect Method Identities Positives Gaps Frame
464 bits(1194) 2e-165 Compositional matrix adjust. 224/224(100%) 224/224(100%) 0/224(0%) +2

KELKNTPIDQVNLLQLATYTSGNLALQFPDEVKTDQOVLTFFKDWKPKNSIGEYRQYSNP 181
KELKNTPIDQVNLLQLATYTSGNLALQFPDEVKTDQQOVLTFFKDWKPKNSIGEYRQYSNP
KELKNTPIDQVNLLQLATYTSGNLALQFPDEVKTDQQVLTFFKDWKPKNSIGEYRQYSNP 177

Query 2
Sbjct 118
Query 182 SIGLFGKVVALSMNKPFDQVLEKTIFPALGLKHSYVNVPKTQMQNYAFGYNQENQPIRWVN 361
SIGLFGKVVALSMNKPFDQVLEKTIFPALGLKHSYVNVPKTQMQNYAFGYNQENQPIRWVN
Sbjct 178 SIGLFGKVVALSMNKPFDQVLEKTIFPALGLKHSYVNVPKTQMQNYAFGYNQENQPIRWVN 237
Query 362 PGPLDAPAYGVKSTLPDMLSFIHANLNPQKYPADIQRAINETHQGFYQVNTMYQALGWEE 541
PGPLDAPAYGVKSTLPDMLSFIHANLNPQKYPADIQRAINETHQGFYQVNTMYQALGWEE
Sbijct 238 PGPLDAPAYGVKSTLPDMLSFIHANLNPQKYPADIQRAINETHQGFYQVNTMYQALGWEE 297
Query 542 FSYPATLQTLLDSNSEQIVMKPNKVTAISKEPSVKMYHKTGSTN 673
FSYPATLQTLLDSNSEQIVMKPNKVTAISKEPSVKMYHKTGSTN
FSYPATLQTLLDSNSEQIVMKPNKVTAISKEPSVKMYHKTGSTN 341

8 455 A N17HIBEHK blas.,« B E 4D REB T 5 Lb X &

Figure 8 Sequence alignment of amino acid sequence encoding bla,..,c gene of N17 strain

Sbjct 298
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