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Abstract : Objectives: the aim of this study identify the causing agent of infection in burn 

patient and the sensitivity pattern of some antibiotic. Methods: A total of (40) clinical isolates 

from patient with burn and wound infection,(9) isolate was gram positive bacteria, (15) isolate 
identified as Pseudomonas aeruginosa, ,(11) isolate Klebsiella pneumonia and (5) isolate 

sterile. Results: The results showed that percent of infection in female was %67 more than the 

male %33 and the range of age (20-29) year more than the other years to exposure of infection 

, and the results showed that Pseudomonas aeruginosa  was sensitive to imipenem, the percent 
of resistant was%20,while ceftazidme the percent of resistant was %93. also Klebsiella 

pneumonia  was sensitive to imipenem,the percent of resistant %18, while cefepime the 

percent of resistant was %100. The MICs for K.pneumoniae isolates were (≤ 64 , 64 , 64-256, 
32-512, 64-512) µg/ml for (Imipenem, Ciprofloxacin, Amikacin, Ceftazidime and 

Ceftriaxone) respectively, while the MICs for Ps. aeruginosa  were (≤16, 64, ≤512, 4-512, 64-

512) µg/ml for (Imipenem, Ciprofloxacin, Amikacin, Ceftazidime and Ceftriaxone) 
respectively.Conclusions:  All isolates gave negative results for detection of Metallo-β-

lactamase by EDTA method. The genotypic detection by PCR showed that (3) isolates of 

K.pneumoniaeand (5) isolates of   Ps. aeruginosa had blaCTX-M genotype only while all isolates 

were negative for blaSHV  and blaTEM genotype. 
Key Words :  Gene resistance, antibiotics sensitivity, burn and wound infection, genotypic 

detection by PCR, exposure of infection. 
 

Introductions 

P.aeruginosa prefers  growth in moist environments, as a reflection of its origins in soil and water 
21

. P. 

aeruginosaproduces many types of soluble pigments of which ,pyocyanin and pyoverdin are the most common 

type . The latter is produced abundantly in media of low-iron content, and it involves in iron metabolism. 

Pyocyanin refers to “blue pus” which is a characteristic of supportive infections caused by P.aeruginosa
3.
 Other 

produced pigments are pyorubin (red), pyomelanin (brown) and pyoverdin (yellow/green)
2
 Infection with P. 

aeruginosacan lead to urinary tract infections , sepsis (blood stream infection), pneumonia, meningitis, and 

many other medical problems beside It colonizes the lungs in  patients with cystic fibrosis (CF) and contributes 
to the chronic progressive pulmonary disease

3
. This species shows a remarkable capacity to resist different 

antibiotics intrinsically due to constitutive expression of β-lactamases and efflux pumps combined with low 

permeability of the outer membrane
4,5

. Other mechanism involved in antibiotic resistance in this bacteria  

include production of modifying enzymes which render the antibiotic inactive  such like β-lactamases or 
enzymes inactivating aminoglycosides or modifying their target . Production of  β -lactamases is one of the 

main mechanisms of resistance in this bacteria toward β-lactams  group 
6
and  numerous β-lactamases encoded 
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by conjugative transferable  plasmid or  chromosomally mediated  have been reported in P.aeruginosa
4
 .Since 

that ,  infections caused by P. aeruginosaare difficult to treat as the majority of isolates exhibit varying degrees 

of β-lactamase mediated resistance to most of the β-lactam antibiotics beside its resistance to wide range of 

other antibiotics
7
. In a research carried out by

8
. they  illustrated that  high levels of resistance to various 

aminoglycosides in this bacteria was encoded by conjugative plasmid  responsible for ribosomal protection by 

methylation 16S rRNA  beside their ability to produce  β-lactemase enzyme
9
. Many recent studies reported that 

the prevalence of 16S rRNAmethylation in P.aeruginosaforRmtA gene according to Yamane et al. (2004)
10

. 

found to be  29% ,while it reached 15.4% to RmtD in  Doiet al.(2008)
11

., and the percentage for RmtD increased 
to reach 36.6% according  to

8
. in their study in  Brazil .In South Korea  the  prevalence rate of ArmA reached 

14% and consider the first report for occurrence of this type of resistance in P.aeruginosa
12

.It could be said that 

the rates of antibiotic resistance in  P.aeruginosa are increasing worldwide and  multidrug-resistant  phenotype 
in this bacteria could be mediated by several mechanisms of resistance and can pose a major threat to life and 

are often difficult and too  expensive to be treated 
13

 .  

Experimental  

Samples collection  

Wound and burn sample were collected from (40) patients undergo from burn hospital in medical city 

and Alemam-Ali hospital in Baghdad during the period between November 2012 to December 2012. (5) sample 

are sterile and (9) sample contain gram positive, while (30) sample contain (15) smear to  P.aeruginosa  and 
(11) smear to Klebsiella pneumonia . 

Characterization and Identification of the Isolates 

  The collected samples were streaked on freshly prepared nutrient agar plates and incubated aerobically 

and anaerobically at 37
o
C for 24 hours. Bacterial colonies differing in size, shape and colour were selected from 

the different plates and further subcultured on nutrient agar by the streak plate technique and incubated at 37
o
C 

for 24 hours after which, were maintained in agar slants for further characterization and identification. The 

bacterial isolates were characterized based on colonial and cell morphology, growth on differential/selective 

media and biochemical tests which include Gram’s reaction, indole tests, methyl red, voges-proskauer, citrate 
utilization, motility, endospore, utilization of carbohydrates such as glucose, sucrose, mannitol, lactose and 

fructose, oxidase, catalase, coagulase and starch hydrolysis test
14

. The bacterial isolates were identified by 

comparing their characteristics with those of known taxonomy using the schemes of 
15

.  

Bacterial Diagnosis  

Morphological Examination 

Primary diagnostic based on morphological characteristic of the colonies including colony shape, 

colony texture, color and edges were studied depending on bacterial growth on MacConkey agar and blood agar 
16

 . Final identification for the isolates was dependent on the results of api  20E. The api 20E system is a 

standardized and miniaturized version of conventional procedures for the identification of Enterobacteriaceae 

and other Gram-negative bacteria
15

.  

Microscopic Examination  

   One isolated colony was transported to a microscopic slide, fixed then stained with Gram stain .Gram 

reaction, cell shape and arrangement were observed .The results were compared with 
16

. 

Antimicrobial Susceptibility Test 

All isolates of P.aeruginosa&k. pneumoniae were tested of sensitivity to 10 of antibiotic are 

Ceftriaxone (CRO 30μg) Ceftazidime (CAZ 30μg) (IPM10 μg) ImipenemCefepime (FEP 30μg) Amikacin (AK 
30μg)   (GM 10 μg) Gentamicin (CIP 5μg)Ciprofloxacin Piperacillin(PIP100μg) Aztreonem (AT 30μg) (Tcc 

75μg) Ticarcillin by disk method on Mueller-Hinton agar.All isolates were tested for antimicrobial susceptibility 

depending on the inhibition zone 
17

. 
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Determination of the Minimum Inhibitory Concentration (MIC):Minimum inhibitory concentration 
(MIC) was determined for all isolates according to the CLSI (2011) criteria by a standard agar dilution 

methodforthe antibiotics(Imipeneme, Ciprofloxacin, Amikacin, Ceftazidime and Ceftriaxone)using Mueller- 

Hinton agar. 

Screening for Metallo-β-lactamase: This test carried out by EDTA method as describedin
18

 . 

Preparation of DNA Template: 

DNA template was prepared as described by 
19

.  

Polymerase Chain Reactions: PCR reactions were carried out by using Green Master Mix (Promega/USA)and 

specific primer for each gene(Alpha DNA/Canada), the addition of each primer to the PCR mixture. Table(1) 

.PCR mixture consist of (12.5) µl green master mix, (5)µl DNA template, the addition of each specific primers 
with concentration (10) pmole/µl Table(1), finally this mixture was completed to (25) µl by adding nuclease 

free distteled water. The reactions carried out in specific condition Table(2) by Polymerase Chain Reaction 

thermal cycler(TechNet – 500/USA). PCR products were electrophoresed using Electrophoresis power 
supply(Cleaver scientific /Taiwan) and the size of product was measured by 100bp DNA molecular 

ladder(KAPA/south Africa). 

Table(1):Sequences and additions volumes of each primer to the PCRMixture. 

 

 

 

 

 

 

 

Table(2): Uniplex PCR reaction condition of blaSHV ,blaTEM, blaCTX-M 

Gene Initial 

denaturation 

No. of 

cycles 

Denaturation Primer 

annealing 

Extension Final 

extension 

blaSHV 95Cº / 5 min 35 95Cº / 1min 59ºC / 1min 72Cº / 1 min 72Cº / 10 min 

blaTEM 95Cº / 5 min 35 94Cº / 30 second 55ºC / 30 

second 

72Cº / 1 min 72Cº / 6 min 

blaCTX-M 94 Cº / 5 min 35 95Cº /30 second 55ºC / 1min 72Cº / 1 min 72Cº / 6 min 
 

Results 

Wound and burn sample were collected from 40 patients then streaked on freshly prepared nutrient 

agar,blood agar and MacConkey agar,5 isolate were sterile only 26 isolate from 35 isolate were showed culture 

on MacConkey agar  and 9 isolate were not showed culture on MacConkey agar contain gram positive bacteria 
and 15 isolate containP.aeruginosa while 11 isolate wasKlebsiellapneumonia  are shown in fig (1). 

 

Primer Sequence 

 '3 ــــــ'5

Prod. Size 

(bp) 

Ref. Addition 

vol.(µl) 

blaCTX-MF 5'-CGCTTTGCGATGTGCAG-3' 550 4 2 

blaCTX-MR 5'-ACCGCGATATCGTTGGT-3'   2 

blaSHV -F 5'-AAGATCCACTATCGCCAGCAG-3' 
 

 5 1.5 

blaSHV-R 5’-ATTCAGTTCCGTTTCCCAGCGG-3' 200  1.5 

blaTEM-F 5'-GAGTATTCAACATTTCCGTGTC-3' 800 5 1 

blaTEM -R 5'-TAATCAGAGGCACCTATCTC-3'   1 
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Figure (1):  bacteria on the culture mediaof the growth percentage 

The result of this study coincide with the results of (dilnawaz et al.,2004) in bakistan showed found of 
P.aeruginosa with percent of 30% then staph aureus 28%,Klebsiellapneumonia 16%,proteus ssp 14%,E.coli6% 

and finalystaphepidermidis 6%.In this study,the percent of infection in female to male were 2:1 (16 burn 

infection in female 66%)while (10 burn in fection in male 33%)
20

 . are shown in fig.(2). 

 

 

 

 

 

 

 

Figure (2) : percentage of infection male and female 

The result of this study coincide with the result of [
20

] in Pakistan, this study showed found  

P.aeruginosa   30% , Staph. aureus 28% ,Staph.epidermidis 6%,Klebsiella pneumonia 16%,Proteus ssp 14% 

and finally E.coli 6% .Percent of infection in female to male were 2:1 (16 burn infection  in female 
66.6%),while(10 burn infection in male 33.3%)  are shown in fig.(2). 

The result coincide with the result of 
21

. in al - Musal  university ,the study found the percent of burn 

infection was 30%.study in Iran showed found percent of burn infection in female 64% ,while in male 35%  

This study showed that rang of age between (20-29)year more response to burn infection 40% may be 

because  of infection in working or because of false using for heating energy source  then the  rang of age 
between (10-19)year. The infection in children may be because of exposure to heating liquid such as tea. 

All isolates of P.aeruginosa & k. pneumonia were tested  of sensisitivity  to 10 of  antibiotic are 
Ceftriaxone (CRO 30μg)  Ceftazidime (CAZ 30μg)  (IPM10 μg) Imipenem Cefepime (FEP 30μg) Amikacin 

(AK 30μg)   (GM 10 μg) Gentamicin (CIP 5μg)Ciprofloxacin  Piperacillin(PIP100μg) Aztreonem (AT 30μg) 

(Tcc 75μg) Ticarcillin by disk method on Mueller-Hinton agar.All isolates were tested  for antimicrobial 

susceptibility depending on the inhibition zone (16) are shown in fig.(3). 
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Figure (3) :percentage of P. aeruginosa bacteria isolate which resistant to antibiotic 

Imipenem was more effective against to P.aeruginosa with percent of resistant was 20%,the percent of resistant 

Ticarcillin  was 47%, percent of resistant to Ciprofloxacillin was 60%,Amikacin was 60%,Gentamycillin was 

67%,piperacillin &Aztreonem was 73% for each one, Cefeoime was 80%,Ceftazidime was 87% and 

Ceftriaxone was 93%. 

This result Conicide with results of study in Tywan in this study  isolate of P.aeruginosa showed percent of 

resistant to Gentamicin was 69.4% , to Cefepime Ciprofloxacin was 61.2% for each one , Ceftazidime was 
38.8% , Aztreonam was 42.9% and f finally to Meropenem was 42.9% 

22
 . 

The resistant of P.aeruginosa to Ceftrinxone , Ceftazidime and Cefepimemay be because of production ESBLs 
enzyme and presence of the gene that responsible for production the enzyme in resistant isolate. 

While for K.pneumonia are shown in fig.(4). 

 

 

 

 

 

 

 

 

Figure (4) :percentage of  K. pneumoniea  bacteria isolate which resistant to antibiotic 

  The percent of resistant to Imipenem was 18%,Gentamycin was 45%,Amikacin was 45%,Ticarcillin 

was 55%,Pipercillin,Aztreonem and Ceftazidime was 73% for each one, Ciprofloxacillin was 64%Ceftriaxone 
was 82% and finally to Cefepime was 100%.resistant of K.pneumonia to Cephalosporin's may be because of 

production Beta-lactamase enzyme 
28

 . 

This system consider as a rapid and easy methods for identification of the bacteria. by using this system, 

it was confirmed that these isolates were P.aeruginosa.MICs results forK.pneumonia isolates were(≤ 64 , 64 , 

64-256 , 32-512, 64-512) µg/ml for (Imipeneme, Ciprofloxacin, Amikacin, Ceftazidime and Ceftriaxone) 
respectively, the MICs for Ps. aeruginosa  were (≤16, 64, ≤512, 4-512, 64-512)µg/ml for (Imipeneme, 

Ciprofloxacin, Amikacin, Ceftazidime and Ceftriaxone) respectively. Table(3). While all isolates showed 
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negative results for detection of Metallo-β-lactamase by EDTA method. PCR in this study gave negative results 
for both of blaSHV and blaTEM genotype, while (3) isolates of K.pneumoniae and (5) isolates of Ps. 

Aeruginosa showed positive results forblaCTX-M genotypeFigure (3).  

Table(3):MICs results for K.pneumoniae&P.aeruginosa. 

Isolates. IMP 

µg/ml 

CAZ 

µg/ml 

CTX 

µg/ml 

CIP 

µg/ml 

AK 

µg/ml 

K.1 16 32 256 64 256 

K.2 16 4 64 - 64 

K.3 16 32 256 64 - 

K 16 512 512 64 - 

K - - - 64 - 

K.23 16 64 64 - - 

K.50 - 32 - 64 512 

K.210 64 256 512 64 512 

Ps.* - 64 128 64 256 

Ps.6 - 64 64 64 512 

Ps.10 - 64 16 - - 

Ps.11 - 512 256 - 512 

Ps.12 16 4 512 - - 

Ps.14 8 4 128 - 64 

Ps.15 - 256 64 - 64 

Ps.16 - 256 256 64 128 

Ps.18 - - 512 64 512 

Ps.35 - 512 128 64 512 

Ps.36 - 512 512 - 512 

Ps.47 - 256 128 - - 

 

 

 

 

 

 

 

 

 

 

Figure(3):Gel electrophoresis (1% agarose, 7V/cmfor  45 min)for blaCTX-Mgene.Lanes1 , 2 , 3 , 4  , 5 , 6 ) 

:Ps.aeruginosa isolates (47, 36, 35, 15, (12,11) respectively. Lane-7:100bp DNA ladder. Lanes (8,9,10): 

K.pneumoniae isolates (1,3)respectively. 

Discussions 

Bacteria that produce ESβL are frequently resistantto other antimicrobial agents, such as 

aminoglycosides,tetracycline, and trimethoprim-sulfamethoxazole, as manyof these additional resistance genes 
are encoded on the same ESβL-associated plasmid. Fluoroquinolone resistance,which is also frequently 

associated with ESβL production,is usually chromosomally encoded, unlike the other co-resistances, however, 
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plasmid-mediated quinolone resistance has been discovered recently Risberg, K. (2010).Al-Kaabi, M.H.A. 
(2011)  noticed that the boiling method

23
 was better in illustrating the results as compared with using plasmid  

template for detection ESβLsgenes. Boiling method also good method for verifying the results and it is more 

common in routine work. Phenotypic methods are not able to distinguish between the specific enzymes 
responsible for ESβL production (SHV, TEM, and CTX-M types). Several researches or reference laboratories 

use genotypic methods for the identification of the specific gene responsible for the production of the ESβLs, 

which have the additional ability to detect low-level resistance (i.e, can be missed by phenotypic methods). 

Furthermore, molecular assays also have the potential to be done directly on clinical specimens without 
culturing the bacteria, with subsequent reduction of detection time Farkosh, M.S.(2007)

24
. PCR technique 

represents the easiest and most common molecular method used to detect the presence of a β-lactamase 

belonging to a family of enzymes. This technique is very sensitive, easy to perform, specific for gene families 
and very efficient compared with the other methods Bradford (2001)

25
.Themembers of gram negative bacteria 

can acquire resistance to extended spectrum beta-lactams by a different mechanisms; the most important one 

being the plasmid encoded extended spectrum β-lactamase (ESβL) and AmpC beta lactamases
26

 .Recently, 
bacterial pathogens are more complicated than those isolated before  a decade or two ago .They don’t  only have 

new resistance mechanisms represented by boarder extended spectrum β- lactamase (ESβLs), but  such isolates 

also produce multiple β-lactamases causing serious therapeutic problem in many parts of the world
27

.  
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