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[Abstract] Objective To investigate the detection of IMP and VIM metallo-p-lactamases (MBLs) genes in clinically iso-
lated gram-negative bacteria as well as bacterial resistance to f-lactam antimicrobial agents. Methods 113 clinically isolated
bacteria were performed antimicrobial susceptibility testing by Kirby-Bauer method , drug-resistant genes IMP and VIM
were detected by polymerase chain reaction (PCR) , PCR products were sequenced and aligned with BLAST software.
Results VIM gene was detected in 1 Pseudomonas fluorescens strain , IMP gene was detected in 15 strains , they
were Klebsiella pneumoniae (n=06) , Acinetobacter baumannii (n=3), Escherichia coli (n=2), Ralstonia picket-
tii (n=1), Pseudomonas aeruginosa (n=1), Citrobacter amalonaticua (n=1),and Enterobacter cloacae (n=1).
BLAST results showed that VIM gene was VIM-2 subtype, similarity with gene bank was 99%; all IMP genes
were IMP-1 subtype, which were highly homologous , similarity was 98% — 99%. Resistant rates of IMP positive
strains to ceftriaxone, cefotaxime, cefoxitin, aztreonam and imipenem were all significantly higher than negative
strains (all P<C0. 05). Conclusion IMP genes of different strains are highly homologous, all are IMP-1 type, indi-
cating that IMP genes are highly transmissible and can spread among different species of bacteria. IMP genes are
related with resistance of g~ lactam antimicrobial agents.
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Table 1 PCR primers of MBLs genes

Primers Sequences (57 — 37) Annealing temperature( C) Length of primers(bp)
IMP-A F:AAAGACGGTAAGGTTCAA 55 778
R:CGCCTGCTCTAATGTAAG
IMP-B F. ACATTTCCATAGCGACAG 56 741
R: TGTTCCCATGTACGTTTC
VIM F:ATTCCGGTCGGRGAGGTCCG 60 633

R:GAGCAAGTCTAGACCGCCCG
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Table 2 IMP MBLs gene detection results of 113 bacterial
strains
Pathogens No.'of No.'of positive  Positive
detected isolates isolates rates (%)
Klebsiella pneumoniae 57 6 10.53
Escherichia coli 12 2 16. 67
Pseudomonas aeruginosa 11 1 9.09
Acinetobacter baumannii 10 3 30. 00
Enterobacter cloacae 9 1 11. 11
Ralstonia pickettii 1 1 100. 00
Citrobacter amalonaticus 1 1 100. 00
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Figure 1

Electrophoresis map of PCR products of IMP gene

M :marker DL2 000, Lanel ;: Positive control,LLane 2—16: Positive strains
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Table 3 Comparison in antimicrobial resistant rates between

IMP-positive and-negative bacterial strains (%)

Antimicrobial IMP
Positive  Negative x P
agents strains strains
Amoxicillin 60. 00 42,86 1. 64 0.21
Ampicillin 66. 67 71.43 0.14 0.71
Piperacillin 60. 00 48.98 0.63 0.42
Cefazolin 46. 67 61.22 1. 14 0.29
Cefatriaxone 66. 67 37.76 4.48 0.03
Cefotaxime 80. 00 39. 80 8. 49 0. 04
Ceftazidime 60. 00 39. 80 2.17 0.14
Cefepime 60. 00 56. 12 0. 64 0.43
Cefoxitin 73.33 38.78 6.326 0.01
Aztreonam 66. 67 32.65 6.45 0. 01
Imipenem 40. 00 13.27 6. 65 0. 01
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