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DNAII

 DNAIV 

AcrAB

 

RNDRND

AcrAB-TolCRND

 

AcrAAcrB
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Carbonyl Cyanide m- Chlorophynyl 

Hydrazone=CCCP

 

acrAacrB CCCP 
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API20E (Biomerieux, France )

 گرفتند.  

    

         

  

CLSIClinical and Laboratory 

Standards Institute    

  ATCC 25922

MIC

CLSI

MICE. coli 

ATCC 25922

MICBreakpointsCLSI

 

 

 

(Polymerase Chain Reaction)PCR

DNAPCR  

(boiling).   

   

       

     

      

   

  

         

   .     

     rpm  

DNA     

  PCR

acrAacrB

(BioRad, USA)
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    PCR

(5'-3') bp

AcrA
5´-ATGAACAAAAACAGAGG-3´

5´-TTTCAACGGCAGTTTTCG-3´ 
 

AcrB
5´-GGTCGATTCCGTTCTCCGTTA-3´

5´-CTACCTGGAAGTAAACGTCATTGGT-3´ 

PCR

Gel-Documentation, BioRad

UV

CCCP

CCCP

Sigma, USAMIC

CCCP 

MICCCCP

  

CFU 

 CCCP 

MIC

CCCP

K. pneumoniae

MIC

 

PCRacrA acr
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  PCR AcrA AcrB

 (DNA ladder, 100bp)AcrBAcrBAcrA

AcrA

MIC

MICCCCP

MIC

MIC

 MIC

MIC

MIC

CCCPMIC

CCCP

µg/mlMIC

g/mlµ MIC 

Resistance breakpointMIC 50MIC 90

≤   

≤  
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CCCP MIC

MIC

CCCP

g/ml MIC 
MIC

CCCP 
 + CCCP 

 K40 RR 

 K63RS 

 R2RR 

R6 RS 

 M15 RR 

 T3 RR

 T8 RR 

 T19 RR

 K4 R R 

 K5R R 

 K6R  R 

 K40R R 

K63R S 

 R6 R S

 M15 R S 

 T8 R R 

 T19R R

              R= resistance, S= sensitive 

 

 MIC

MIC
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AcrAAcrB

 AcrAB   

       

     

 MIC 

CCCP

CCCP

PAβN (Phenylalanine-Arginine Beta-Naphthylamide)

CCCP

CCCP

MIC

AcrAB
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The Role of AcrAB Leakage Pump in Resistance to Fluoroquinolones in Klebsiella Pneumoniae 

Isolates Collected from Medical Centers of Kermanshah 
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Background and Objective: One of the mechanisms involved in the resistance of Klebsiella pneumoniae to 

fluoroquinolones is AcrAB leakage pumps.  In this study, the prevalence of Klebsiella pneumoniae isolates 

with AcrAB encoding genes and the role of permeation pumps in fluoroquinolone resistance were 

investigated. 

Materials and Methods: 165 samples from patients of Kermanshah Medical Centers were collected and 100 

isolates of Klebsiella pneumoniae approved by API-20E kit. Antibiotic susceptibility of isolates to 

ciprofloxacin and levofloxacin was determined using disk diffusion and MIC (Minimum Inhibitory 

Concentration) experiments. AcrA and AcrB genes were determined by PCR method. The effect of bacterial 

permeation inhibitor (CCCP) Carbonyl cyanide m-chlorophynyl hydrazone with final concentration of 5μg / 

ml on MIC of fluoroquinolones resistant isolates was done using agar dilution method. 

Results: Of the100 Klebsiella pneumoniae isolates, 28 (28%), were resistant to ciprofloxacin and 

levofloxacin. Both acrA and acrB genes were resistant to antibiotics in all Klebsiella pneumoniae isolates. 

The effect of CCCP on isolates resistant to ciprofloxacin and levofloxacin resulted in a decrease in MIC in 

11 isolates (39.2%), among which the MIC was changed in five isolated from resistant to susceptible state. 

Conclusion: Although the high drug resistance of isolates is not due to permeation pumps, the results of 

inhibition of pump indicate their role in the resistance of 39% of isolates. Also, the presence of AcrAB genes 

in all fluoroquinolones resistant Klebsiella pneumoniae isolates shows the importance of these pumps. 

 

Keywords: AcrAB, leakage pump, Fluoroquinolone, Klebsiella pneumonia 
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