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Introduction 
 

The wounds infection remains challenging 

and major global problem, leading to many 

complications and increased both morbidity 

and mortality among hospitalized patients 

(Raza et al., 2013). Most of wounds are 

subsequently colonized with 

microorganisms, including Gram-positive 

and Gram-negative bacteria and yeasts, 

which probably derived either from hosts 

normal flora and/or the hospital environment 

(Chen, et al., 2011). 

 

 

 

 

 

 

 

 

 

Data from various medical records, revealed 

that Pseudomonas aeroginosa, 

Staphylococcus auerus, Escherichia coli and 

Acinetobacter spp. are among the most 

common pathogens associated with wound 

infections (Hujer, et al., 2006; Birgy, et al., 

2012). Pseudomonas species are common 

gram-negative non fermenter opportunistic 

bacteria associated with nosocomial 

infections, especially in immuno-

compromised patients (Vahdani, et al., 
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The infection wounds remain challenging and present a major global problem 
leading to many complications. All collected samples, 150 swab from patient’s 

wounds and hospital units were cultured on different media and tested 

biochemically. The profile of bacteria in the cultured samples revealed that, 
Staphylococcus aureus was the most common bacteria and represented in 23 

isolates (18%), followed  by Pseudomonas aeruginosa with 11 isolates ( 12%). The 

results showed that, all isolates were completely (100%) resistant to Ceftrixone, 

Cefepime, Ampicillin–Sulbactam, and Ceftazidime. Psedomonas aeruginosa 
showed the highest resistance to both Gentamycin, Trimethoprime–

Sulfamethoxazole reached to 66.6% and to less extent against Aztreonam (61.1%). 

Polymerase Chain Reaction (PCR) was used to detect some of Metallo Beta 
Lactemase MBL genes responsible for antibiotic's resistance in P. aeruginosa 

isolates as, blaVIM and bla IMP. The results showed that six isolates of P. 

aeruginosa carried bla VIM, two had bla IMP. 
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2012), as well as in soliders with infected 

wounds, surgical wounds (Agency, 2003) 

and patients suffering from diabetic foot 

ulcers (Boulton, et al., 2006; Sharma, et al., 

2006). 
 

Increasing rates of antibiotics resistance 

among bacteria is a major concern 

worldwide and the most common 

mechanisms of this resistance are the 

production of β -lactamases, including 

classes A, D and B enzymes (Walsh, et-al. 

2005). These enzymes are encoded either by 

genes that are a part of bacterial 

chromosome or by heterologous genes 

acquired by transfer of mobile genetics 

elements, therefore acquired MBLs could be 

spread among various strains of bacteria 

such as P.aeruginosa (Walsh, et al 2005) 

Approximately, six different types of 

acquired MBL have been defined, and these 

enzymes are (VIM), (IMP), (GIM), (SPM), 

(KPC) and NDM (Samuelson, et al., 2010; 

Cornaglia, et al., 2011).  

 

Studies by Sheikh et al. (2014) on MBL 

producing P.aeruginosa in burns and non 

burns patients using polymerase chain 

reaction  (PCR) technique demonstrated that 

only one isolate harboring bla VIM while 

most of the other positive isolates for MBL 

genes were bla IMP positive PCR analyses 

was performed for all the P.aeruginosa 

isolates and bla IMP and bla VIM genes 

were detected in 11.7% and 0.4% of the 

isolates, respectively (Sheikh, et al., 2014). 

The present study aimed to estimate the 

incidence of P.aeruginosa in patients 

suffering from infected wounds who were 

hospitalized in Al- Imamein Al-Kadhimein 

Medical city, Baghdad, and to determine the 

presence of multidrug resistant isolates of 

P.aeruginosa. In addition, a molecular 

detection of bla VIM and bla IMP genes that 

are responsible for β -lactam carba-

penemases resistance in multidrug resistant 

isolates will also be investigated. 

Materials and Methods 

 

Subjects  

 

The study was conducted on 75 swabs 

collected from patient’s wounds, both males 

and females of different age.  The younger 

patient was six years old and the oldest 

patient was seventy five years old, for the 

period from the end of June 2015 to end of 

September 2015 in Al-Imamein Al-

Kadhimein Medical city in Baghdad. The 

patients were divided into four groups 

according to age. 

 

Bacterial Identification 

 

The bacteria were diagnosed and the 

identification was carried out through 

routine test: 

 

Culturing on different types of media. 

 

Biochemical test, by using AP120E system, 

according to Jawetz, et al. (2007) for 

confirmation. 

 

Antimicrobial Susceptibility Test 

 

Antimicrobial susceptibility testing 

performed by Kirby-Bauer disc diffusion 

method according to Bauer, (1966), on 

Muller-Hinton agar. Thirteen antibiotics 

were tested which were: Ampicillin–

sulbactam, Ceftriaxone, Ceftazidime, 

Imipenem, Aztreonam, Piperacillin, 

Cefepime, Amikacin, Gentamicin, 

Trimethoprime-salfamethoxazole, Cipro-

floxacin, Levofloxacin and Doxycycline. 

 

Molecular Assays 

 

DNA Extraction 

 

Chromosomal DNA was extracted from 

culture of P.aeruginosa by using Genomic 
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DNA kit according to the instruction of 

manufacturing company (Wizarrd, USA), to 

extract bla VIM and bla IMP genes in 

P.aeruginosa by using specific primers as 

shown in table 1. 

 

PCR Protocol 

 

PCR protocol which included initial 

denaturation at 95 C for 4 min, followed by 

30 three-step cycles, including denaturation 

at 94 C for 1 min, annealing at 51 C for 1 

min, extension at 72 C for 1 min. and a final 

extension at 72 C for 5 min as shown in 

table 2 

 

Statistical Analyses 

 

Statistical Analysis System program was 

used for the analysis of data.Ch-square(X²) 

test was used to test the significance 

compare between percentage in this study 

(SAS, 2012). 

 

Results and Discussion 

 

Wounds infection is a complex process that 

results from a detrimental interaction 

between the host and the pathogens (Wilson, 

et al., 2004; White, 2009). 

 

The total number of swabs samples in this 

study was (75) divided according to age in 

to four groups as shown in table 3. 

 

The results revealed that the highest number 

of patients were located in age group 21-35 

years (n=39; 52%) while the lowest number 

was observed in age group 6-20 years 

(9.3%). The results also indicated that the 

highest incidence was among male subjects 

than female (Fig 1). 
 

In fact, this was not unexpected results, 

since male do usually practice hard work 

and are exposed to different kinds of 

accident especially the soldiers.  

Culture Results of Patients Wounds 

 

Different bacterial species of Gram positive 

and Gram negative microorganism were 

isolated and identified. The results showed 

that positive culture were (43) single 

bacterial isolated, while the remainder (14) 

was with bacterial growth. These results 

demonstrated that S.aureus was among the 

most common isolate (23 isolates 30.7%) 

followed by P.aeruqinosa (11 isolates, 

14.6%). This was in accordance with similar 

results of a study on 100 swab of patient’s 

wounds in Iraq (Al-Azawi, 2013) who found 

that 88% were culture positive and 12% 

were negative. S.aureus isolated were 34 

(38.6%), followed by E.coli and 

P.aeruginosa were 28 (31.8%) and 24 

(27.3%) respectively. On the other hand, the 

findings of Masaadeh and Jaran (2009) in 

Jordan showed that most the 115 isolated 

post-operative wounds infection were with 

P.aeruginosa (27.8%) followed by E.coli 

(15.6%) and S. aureus (14.7%). 

 

Antibiotic Susceptibility Test for 

Pseudomonas aeruginosa 

 

The antibiogram of studied isolates revealed 

that all P.aeruginosa isolates (clinical and 

environmental) were (100%) resistant to 

Ceftrixone, Cefepime, Ampicillin –

Sulbactam and Ceftazidime, and the present 

isolates appeared to be highly resistant 

against to both Gentamycin and 

Trimethoprime which reached to 66.66%, 

and it was 61.11% against Aztreonam, while 

it was55. 5% for each of Amikacin, 

Piperacillin and Doxycycline. Furthermore, 

half of the isolates were resistant to 

Levofloxacin. However, the isolates showed 

good sensitivity to Ciprofloxacin reached to 

61.1%, and high sensitivity to Imipenem 

reached to (77.8%). These findings were in 

agreement with those published by AL -

Kassi et al. (2015) who isolated different  
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types of bacteria from  burn's patient and 

units of hospital in Baghdad, which had 

shown that P.aeruginosa  isolates appeared 

to show complete  resistance (100%) to 

Ceftraixone, Cefepime and high resistance 

to Gentamicin, Ceftazidime  and Pipracillin 

(93.3%, 88.3% and 86.%) respectively. 

Furthermore, 86% of isolates were sensitive 

to Imipenem and this was higher than the 

results of our study, while another study by 

Al –Kaabi, (2013) reported that all bacterial 

isolates from burns patients were tested 

against 19 antibiotics, and showed multidrug 

resistance to 10 antibiotics, and  found that 

the most effective antibiotics were the fifth-

generation Cephalosporin, Ceftobiprole, and 

antibiotic combinations, as Ceftazidime / 

Clavulanic acid, and Cefoperazone 

/Sulbactam, and newer generation 

Fluoroquinolone Levofloxacin, and 

Gemifloxacin.  

 

 

Table.1 The Sequence Forward and Reverse Primers of bla VIM and bla IMP genes 

 

Primer 

Name 

Sequence   

5'               3' 

Detected 

Gene 

Product Size 

(bp) 

blaVIM-F TTTGGTCGCATATCGCAACG 
blaVIM 500bp 

baVIM-R CCATTCAGCCAGATCGGCAT 

blaIMP-F GTTTATGTTCATACWTCG 
blaIMP 432bp 

blaIMP-R GGTTTAAYAAAACAACCAC 

 

 

Table.2 PCR Protocol for bla (VIM and IMP) Gene Amplification 

 

No. Steps Temperature(°C)  Time Cycles  

1. Initial Denaturation 95 4 min 1 

2. Denaturation 94 1 min 

30 3. Annealing 51 1 min 

4. Extension 72 1 min 

5. Final extension  72 5 min 1 

 

 

Table.3 The Prevalence and Percentage of Infected Wounds in Different Age Groups 

 

Age \year No. of cases Percentage  

6-20 7 9.3 

21-35 39 52.0 

36-55 19 25.3 

56-75 10 13.3 
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Fig.1 Distribution of Patient's Wounds According to Gender 

 

88%

12%

 

Male 88%
Female 12%

 
 

 

Fig.2 Susceptibility of P. aeruginosa to Various Antibiotics by Disc-Diffusion Method. 

 

 
 
 

Fig.3 Extracted DNA Electrophoresis on 1% agarose (70 vol/ 30min) to Check Purity and 

Integrity 
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Fig.4 Gel Electrophoresis of PCR Product for Detection of  MBLsblaVIM gene (500 bp) in 

Pseudomonas aeruginosa using 1% Agarose for 90 min. at 70 V/cm. (1) M: Marker DNA 

ladder Size (100bp). (2) Lanes 16,18, 24 and 26 Pseudomonas aeruginosa isolates 

 

 
 

 

Fig.5 Gel Electrophoresis of PCR Product for Detection of  MBLsblaIMP Gene (432 ) from 

Pseudomonas aeruginosa, using 1% agarose for 90 min. at 70 V/cm. (1)M:  Marker DNA 

ladder Size (100bp). (2) Lanes 5-6 Pseudomonas aeruginosa isolates 

 

 
 

The current study noticed that Ciprofloxacin 

has been reported as the second most 

effective drugs against P.aeruginosa with 

sensitivity reached to 61.11% this well 

agreed with the study conducted by Kaushik 

et al. (2001) in India.  

 

Antibiotic resistance is a major concern of 

contemporary medicine. The continuing 

emergence of resistance strain that cause 

nosocomial infection contribute 

substantially to the morbidity and mortality 

among hospitalized patients (Harris et al., 

1999; Aloush et al., 2006). 

Molecular Detection of MBLs Genes (bla 

VIM and bla IMP) in Pseudomonas 

aeruginosa and Isolates  

 

In the present study, DNA extracted from 11 

isolates of P.aeruginosa. DNA 

concentration and purity were measured by 

the DNA extraction kit and the results 

revealed that DNA concentration as (50-100 

ng) and purity of DNA as (1.5-1.8). The 

DNA was detected by gel electrophoresis 

which appeared as single and clear bands 

Figure 3. 
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PCR Analysis 

 

PCR technique was used to detect genes of 

11 isolates, which were, blaVIM gene and 

bla IMP, that were responsible for 

carbapenemase-resistant antibiotic (Fig. 4 & 

5). The result of PCR revealed that, the bla 

VIM gene (500bp) was detected only in 6 

isolates from total 11 isolates,  that 

represented (22.2%) with significant 

difference (P<0.05). In addition, six isolates 

of P. aeruginosa carried bla VIM, two from 

them had bla IMP. These findings were in 

agreement with a recent study of Khorrash, 

etal. (2015) which found that amplification 

of β -lactamase, blaVIM genes  in 7 (14.6%) 

strains of P.aeruginosa. 

 

In conclusion, P.aeruginosa was the most 

common Gram negative bacteria isolated 

from different types of wounds that was 

highly resistant to different types of 

antibiotics. 
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