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Abstract:

Background and Objectives : Pseudomonas aeruginosa is one of the non-fermented gram
negative bacteria and is one of the most important factors in hospital infection, especially in
people with immunocompromised system. Carbapenem is used as the most important selective
drug in the treatment of infections caused by this bacterium in patients. But this bacterium does
not respond to the treatment by possessing inherent resistance and acquired resistance
determinant from other organisms.This study was conducted to investigate the innate and

acquired resistance mechanisms used by bacteria to carbapenems resistance.

Methods: This study was performed on 170 clinical isolates of Pseudomonas aeruginosa in
Kerman. Antibiotic susceptibility for 11 different antibiotics was determined using disk diffusion
test. MIC resistant isolates were determined in the presence of four antibiotics: imipenem,
meropenem, ceftazidime and cefipime alone, and then their MIC was obtained in the presence of
coloxacillin. Phenotypic detection of metallo-B-lactamase in the presence of EDTA and 2-
mercaptopropionic acid was done by the double disk synergy test. PCR method carried out for
genotyping detection of metallo-f-lactamase. Detection of efflux pumps was determined in
presence of imipenem, meropenem, ceftazidime and carbenicillin with/ or without Phe-Arg-3-
naphthylamide dihydrochloride as efflux pump inhibitor. The ZnCl, role was determined by MIC
determination in resistance to carbapenems. OprD protein gene sequence was investigated to
detect the destructive mutations and eventually the level of mexA gene expression was
determined by Real time PCR method. The clonal relationship of the carbapenem-resistant

isolates was evaluated by enterobacterial repetitive intragenic consensus-PCR (ERIC-PCR).

Results: According to the results, the disk diffusion test showed that 100% of isolates were
sensitive to colistin and the antibiotics resistance rate was as follow: imipenem (64.1%),
meropenem (63.5%), doripenem (65.9 %), ceftazidime (73.5%), cefepime (71.8%), aztreonam
(62.9%), gentamicin (64.7%), ciprofloxacin (70.6%), piperacillin/tazobactam (77.1%) and
carbenicillin (62.9%).0Out of 61 resistant isolates to carbapeneme, 56(91/8 %) samples had the
AmpC enzyme and showed two fold decrease or even more in MIC in the presence of cloxacillin.
No carbapenem resistant was observed among the 61 isolates using EDTA, while 2-
mercaptopropionic acid showed 4 (6.5%) isolates containing metallo-fB-lactamase enzyme.The

Presence of Phe-Arg-B-naphthylamide dihydrochloride showed a reduction in MIC in 61



carbapenem resistant isolates as the efflux pumps inhibitor. All of isolates showed active efflux
pumps. The Presence of zinc (ZnCl,) in the culture at 0.2 mM concentration changed MIC among
sensitive isolates and also standard species but had no effect on the resistant isolates. However, at
concentrations higher than 0.2 mM, resistant strains also showed an increasing in MIC. PCR
reaction demonstrated the presence of metallo-p-lactamase genes including blapp, blayy , blasmm
and blanpm in 4 isolates. 9 clusters and 3 singletons were extracted by using ERIC-PCR method
and considering the cut off value (70%). The most common types were eight cluster with 20
isolates and six cluster with 11 isolates among the 61 isolates resistant to carbapenem. The result
of sequencing showed that all isolates had mutation in oprD gene and changes as polymorphism
(amino acids replacements), deletion, insertion of one nucleotid or insertion of insertionals
sequences in gene sequence of clinical samples in comparison to standard species PAOI1. The
expression levels of mexA in 26 (42.6%) resistant isolates to carbapenem was twice as much
comparing to PAO1 which means the activity of the efflux pumps played an important role in the

appearance of the resistance.

Conclusion: In this study, multiple resistance in Pseudomonas aeruginosa isolates was high in
clinical isolates. Multiple factors were involved in occurrence of resistance. We found that
among all resistance mechanisms to carbapenems , oprD genes had destructive changes as the
most important factor and then increasing of AmpC production, overexpression of MexAB-OprM
and production of metallo-fB-lactamases and ESBL had a significant effect on carbapenem
resistance. ERIC-PCR typing showed a variety of species involved in pathogenesis and
heterogeneity. Considering cloxacillin as the treatment for staphylococcus aureus infections,

cloxacillin could be accompanied with antipseudomonas drugs for inhibition of AmpC enzyme.
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