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Aerobic opportunistic pathogen ,                                          

         

 

  

                                     
 polar flagella, 

oxidase positive. 

. Among the genus Pseudomonas the  

majority of  human infections are caused 

by P. aeruginosa, although other related 

organisms also cause  disease. 

Gram-negative bacillus, 

Reservoir: soil, water and air 



Causes urinary tract infections, respiratory system 

infections, dermatitis, soft tissue infections, bacteremia, 

bone and joint infections, gastrointestinal infections, 

particularly in patients with severe burns and in cancer 

and AIDS patients who are immunosuppressed. 



 Metallo-β-lactamases belong to Ambler class B and 

have the ability to hydrolyze a wide variety of  β-

lactam agents, : 

 carbapenems,( Imipenem, meropenem, ertapenem) 

 cephalosporin 

  penicillin 

 



MBL genes are typically part of an integron 

and are either carried on transferable plasmids 

or are part of the bacterial chromosome. They 

are encoded in mobile elements of .different 

genes include the VIM, IMP, GIM, SPM, and 

SIM type enzymes which have been detected 

primarily in Pseudomonas aeruginosa  



     We undertook this study to determine incidence 

of MBL producing P. aeruginosa and to detect 

MBL-encoding genes (IMP, IMP-1, and VIM) in 

clinical P. aeruginosa isolates. 

 





     A total of 300 various clinical specimens 

were obtained from vali-asr university 

hospital in Zanjan during March 2011 and 

May 2012.  

 



     Samples were cultured on blood agar and MacConkey’s agar 

Bacterial identification was based upon production of characteristic 

pigments  on the Muller Hinton agar and biochemical tests such as: 

oxidase production and catalase,oxidative-fermentative (OF) test, 

expression of pyocyanin exopigment, and growth at 420c.  

                                                                  

                                                                                          Pyocyanin = 

                                                                                        blue pigment 

 
        Pyoverdin =  

        Fluorescent  

        pigment 



    Antimicrobial susceptibilities were determined by Kirby-Bauer disk     

diffusion according to the CLSI recommendation.    

  Imipenem (IPM) (10µg) 

 ceftazidime (CAZ) (30 µg)  

 gentamicin(GM) (10 µg) 

 piperacillin (PIP) (100µg) 

 ciprofloxacin (CP) (5 µg) 

 meropenem(MEN) (10µg)  

 Cefotaxime(CXT)  

(For  quality control, P. aeruginosa standard strain (ATCC 27853) was used as a 

reference strain 



    Imipenem-resistant isolates were evaluated 

for metallo-blactamase production by 

double-disk synergy method test (DDST).  



Table (1): primers specific for blaIMP, blaIMP-1 and blaVIM , and 

predicted lengths of the PCR products. 

 
Target gene Primer sequence  Predicted PCR 

product (bp) 

 

blaVIM 5'-CCG ATG GTG TTT GGT CGC AT -3'                            

5'- GAA TGC GCA GCA CCA GGA T-3' 

391 

Bla IMP 5'- AAA GAT ACT GAA AAG TTA GT-3'                          

5'-TCY CCA AYT TCA CTR TGA CT-3' 

446 

Bla IMP1 5'-CTACCGCAGCAGAGTCTTTG-3'                                

5'-AACCAGTTTTGCCTTACCAT-3'  

587 



First 

Denaturation 

 

Denaturation Annealing Extention Extention 

Final 

Refrans 

VIM 95 ̊ C 

5 min 

 

95 ̊ C 

1 min 

 

58 ̊ C 

1 min 

 

72 ̊ C 

1 min 

 

72 ̊ C 

7 min 

 

4 

IMP 95 ̊ C 

5 min 

 

95 ̊ C 

1 min 

 

54 ̊ C 

40 s 

72 ̊ C 

1 min 

 

72 ̊ C 

10 min 

 

4 

IMP1 94 ̊ C 

5 min 

 

94 ̊ C 

1 min 

 

57 ̊ C 

40 s 

72˚C 

45 s 

72 ̊ C 

7 min 

 

7 

Table (2) PCR programmers 





 

  During the study period, 300 of isolated from 

different clinical samples collected that 70 

isolates of P. aeruginosa were identified by 

conventional bacteriological tests.      

 



clinical samples  Number percent 

respiratory tract,  54 77.1% 

 

stool,  4   5.7% 

sputum,  2   2.8% 

urine 7 10% 

 

wounds,  2 2.8% 

ocular,  1 1.4% 

 

The isolates producing MBLs were more prevalent in 

respiratory tract specimens.  

 The source of studied isolated was as follows  



 shows the antibiotic resistance pattern of these strains             

       

 
Antibiotic Antibacterial Class susceptible Intermediate Resistant 

Meropenem carbapenems 1.4% 0% 98.6% 

cefotaxime Third generation 8.3% 0% 91.7% 

Ceftazidime Cephalosporin 17.5% 3.5% 78.9% 

Imipenam carbapenems 36.2% 0% 63.8% 

Gentamaicin Amino glycosides 42% 2.9% 55.1% 

Piperacillin Extended-spectrum            

b-lactams 

50.7% 4.3% 44.9% 

Ciprofloxacin Fluoroquinolone 58% 1.4% 40.6% 

The isolates producing MBLs were more resistant to CAZ, CTX, 

MEM, and IPM and less resistant to PIP and CIP 

http://en.wikipedia.org/wiki/Carbapenem
http://en.wikipedia.org/wiki/Cefotaxime
http://en.wikipedia.org/wiki/Carbapenem


    In this study 44(63.8%) isolates were found resistant  to 

imipenem by disk diffusion test, 36 were confirmed to be MBL 

producers by DDST.  

 

DDS test. imipenem disk (right) and 

blank disk (left) containing   4 μL of 0.5 
mol/L EDTA. 
 



 Among the 44 imepenem- resistant isolates were 

detected, PCR screening for the presence of bla 

IMP and bla IMP-1 genes revealed that 10 were 

positive for both of them. And also PCR 

amplification showed that 23 isolated carried bla 

VIM gene.  



Gel electrophoresis of PCR products following amplification 

with specific primers for bla VIM gene (391bp). Lanes: 1- 

Ladder 1Kb, 2- VIM -positive control, 3 to 7 represent clinical 

isolates for bla VIM gene, 8- negative control  



Gel electrophoresis of PCR products following  

amplification with specific primers for blaIMP-1gene (587 bp).  

Lanes : 1- IMP-1- positive control, 2, 4, 5, 6 and 7 represent  

clinical isolates for blaIMP-1gene. 3- A negative isolate, 8- negative  

control, 9- Ladder 1Kb.   



Gel electrophoresis of PCR products following amplification 

with specific primers for bla IMP gene (446 bp). Lanes: 1- 

Ladder 1Kb, 2- negative control, 3, 5, 6,7and 8- represent 

clinical isolates for blaIMP gene. 4- A negative isolate. 9- IMP- 

positive control 



     Several PCR products were also sequenced 

by Bioneer company in South Korea. DNA 

sequence comparisons with GenBank database 

were searched and assessed for P. aeruginosa 

assignment using BLAST (basic local 

alignment search). 

 

 



  



 

Resistance to IPM 

 

        Scientist 

32.9% Khosravi and et  al 

41% Japoni and et  al 

52.9% Mirsalehiane and et  al 

A recent study, the resistance to IPM was reported (44/70)63.8%. 

 

 

Screening for MBLs by DDS test showed that 36/44 (81.8%)  

Scientist DDS test 

Yousefi and et  al 39/104 ( 37.5%) 

Yatsuyanagi and  et al 24/104 (23.1%) 



year VIM-type IMP-type Scientist  Iran  

2007 11.43% - Rezaei and et  al Tehran 

2008 8/41(19.51%)  - Khosravi and et  al Ahwas 

2010  8/104(17.31%) 6/144(%5.77) Yousefi and et  al Tabriz 

year VIM-type IMP-type Scientist  

 

The other 

country  

2004 8/42(%19) 24/42 (% 57.1) Yatsuyanagi and  et 

al 

Japan  

2008 26 /144(19.40%) Pena and  et al Portugal 

% 0.7(506) Luzzaro  and  et al  Italy 

PCR results were for IMP-type 10/44 (22.8%) and 

VIM- type 23/44 (52.3%). 



      
 



    As our results showed that increasing prevalence of 

antibiotic resistance in our region and also among 

the MBL producing strains the frequency of VIM 

type is higher than IMP. implementation of infection 

control programs to avoid spreading of drug 

resistance.   
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 Thank you! 


