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 Multi - drug resistant (MDR) P. aeruginosa had emerged in Iraq and seen mainly in the 
hospitals is due to the selective pressure by over usage of antibiotics. P. aeruginosa considered 
as a serious therapeutic challenge for treatment of both nosocomial and community-acquired 
infections. For this reason the selection of the appropriate antibiotic to initiate therapy is 
essential to optimizing the clinical outcome 1,2. The recent research was design to detect and 
characterized the antibiotic resistant patterns of P. aeruginosa and also to detect the presence 
of bacterial plasmid of multiple antibiotic resistant strains that’s obtained from clinical 
burns samples in Baghdad, against some of the commonly prescribed antibiotics. Out of 
52 Pseudomonas aeruginosa isolates were collected from 152 burns swabs at two teaching 
hospitals in Baghdad city. Purified isolates of diagnosed P.aeruginosa were underwent to various 
morphology, biochemical tests, antibiotic sensitivity testing by using discs diffusion method 
as recommended and developed by CLSI. Only the seventieth MDR bacterial isolates were 
underwent for profiling of plasmid. Fourteen different antibiotics discs will be use to detect the 
drug susceptibility and bacterial isolates resistance pattern , and the plasmid will be extracted 
by using commercial plasmid isolation kit ( Promega company / USA) and electrophoresis of 
the plasmid will be done by using o.8% agarose gel. The examined isolates were expressed 
resistance pattern as following: Piperacillin 2 (3.84%); Ciprofloxacin 6 (11.53%);  Aztreonam 
8(15.38%), Ceftazidime 9(17.30%); Amikacin 10 (19.23%); Levofloxacin 10 (19.23%); Gentamycin 
12(23.07%); Meropenem 15(28.84%); Mezlocillin 20(38.46%); Tetracycline 37(71.15%); Imipenem 
22 (42.30%); Trimethoprim - sulfamethoxazol 32(61.53%); Nalidixic acid 46(88.46%); and 
Amoxicillin 49(94.23. The result of the plasmid profiling has been revealed that there were five 
detectable plasmids 5 (29.41) out of 17 MDR P. aeruginosa isolates while, the remaining twelve 
(70.58%) bacterial isolates were lacked plasmid. Four isolates ( 23.52%) isolates expressed 
single sized plasmid (550 - 800bp) and only one (5.88%) isolate was expressed double plasmids 
between (550-940 bp) The present study was determined the dangerous of MDR P. aeruginosa 
and it constitute a major and strict problem in our hospitals. Eradication and control methods 
should be used to avoid and prevent the spreading of this threat. In addition, avoid over usage 
of any antibiotic to overcome the evolution of resistance. The combination of antibacterial 
sensitivity test with detection of the plasmid might be the easiest, cheapest, and effective method 
for clarifying the origin of infection. 
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 Pseudomonas aeruginosa, is widely 
distributed in the nature, it is a non-fermentative 
gram negative bacterium including water, soil and 

hospitals environment. It is responsible for about 
10% -20% of nosocomial infections which are 
seen as septicaemia in intensive-care units (ICUs), 
cystic fibrosis, burn and wound infections, etc.3 
Pseudomonas aeruginosa bacterium exhibited a 
wide spreading that can acquire resistance rapidly 
to many and various broad -spectrum antibacterial 
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agents (antibiotics). Multidrug resistant (MDR) of 
P. aeruginosa is an emerging and a major cause of 
morbidity and mortality in burns patients, which 
leading to (4 - 60%) nosocomial infections in 
various  parts of the world 4. Multidrug resistant 
P. aeruginosa (MDR) phenotype can be defined 
as a bacterium which exhibited a major resistant 
to antimicrobial drugs which are consist of three 
or more antiPseudomonal antimicrobial classes 
(penicillins; carbapenems; aminoglycosides;  
fluoroquinolones, and cephalosporins 5 . 
 Pseudomonas aeruginosa nosocomial 
infections is generally difficult to killed because 
of the possibility intrinsic resistance and its 
ability to obtain faster resistance mechanism 
against many groups of antimicrobials6. In other 
study, P. aeruginosa strains isolated was showed 
resistance to gentamicin and carbenicillin. P. 
aeruginosa is intrinsically less susceptible to the 
fluoroquinolones and usually it is moderately 
susceptible or resistant7. MDR P. aeruginosa 
produced inactivating enzymes that in turn make 
the beta-lactams and carbapenems ineffective and 
in active, such as metallolactamases (MBLs) and 
extended spectrum beta lactamases (ESBLs)8. 
Extended spectrum beta lactamases (ESBLs) 
P. aeruginosa was first investigated in western 
Europe in the mid-1980s, and MBL-producing P. 
aeruginosa was first detected in Japan in 1991. 
They have rapidly spread over area of various 
world since then9. 
 The spreading of resistant gene at a higher 
rate suspected as the source of elevating antibiotic 
resistance cases in it. Plasmid carry genes that could 
be spread by conjugation and transduction while 
the genome based resistant genes are also spread by 
replication. Plasmid profile was detected the total 
plasmid content, or subjects plasmids to restriction 
endonucleases and separates the cleaved plasmid 
DNA by electrophoresis for analysis. This method 
is a strength strategy for following the spread of 
antibiotic resistance, since resistance is usually 
transported between bacteria on plasmids 10 . 

MATERIALS AND METHODS

 A total of  152 clinical burns specimens 
were collected by using a sterilized swabs from 
Alkindy and Al- Yarmuk Tertiary Hospitals in 
Baghdad city. The burns swabs were collected 

between September 2016 to July 2017. 2.2 
Cultural methods
 By using permanent marker the bottom 
of each plates of cultural media were labeled ; the 
total samples were cultured on the MacConkey and 
Blood agar agar plates and immediately incubated 
at 37°C for 24 to 48 hour depending on the nature 
of the sample. The identification and detection 
of the fifty two bacterial isolates as P. aeruginosa  
was depended on a combination of colonial 
morphology, Gram stain features and biochemical 
tests such as oxidase and catalase tests, and were 
confirmed by culuring them on the selective and 
differential agar media for P. aeruginosa called 
citromid agar media then incubated at 37°C for 24 
hr. 
Antimicrobial sensitivity testing
 Susceptibility and resistance pattern were 
performed on each of 52 isolates by using agar 
disc diffusion method on Mueller - Hinton agar 
described by Kirby Bauer method11 according 
to the recommendations of the NCCLS 12and 
by using the following antibiotics: Amoxicillin 
(AML), Erythromycin (ERY), Nalidixic acid 
(NA), Ceftazidime (CAZ), Ciprofloxacin 
(CIP), Aztreonam (ATM), Mezlocillin (MEZ) 
Imipenem (IPM), Trimethoprim- sulfamethoxazol 
(STX),Tetracycline (TET), Amikacin (AK), 
Gentamycin (GEN), Piperacillin ( PIP), and 
Levofloxacin (LVX). 
 To investigate the antibiotics sensitivity 
and resistance for the selected isolate, 100 µl of 
each purified bacterial isolate was inoculated to 
the prepared 10 ml of nutrient broth and incubated 
at 37°C to mid log phase. One hundred µl of 
each inoculated bacterial isolate was streaked on 
Mueller- Hinton agar plates, the selected antibiotics 
discs were placed over the surface of inoculated 
plates then were incubated at 37°C for 18-24 hr. 
 After incubation the inhibition zone 
diameter of each disc was measured and registered, 
then compared with inhibition zone diameter 
interpretative chart to determine the sensitivity of 
isolates to antibiotics13. The multi - resistant isolate 
that expressed resistant to more than one antibiotic 
were taking for plasmid DNA profiling. 
Plasmid extraction and profiling
Prepare Lysate
 Plasmid extraction was done using 
a commercial plasmid kit (Plasmid Miniprep 
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Kit, Promega Co.USA) and depending on the 
manufacture instructions: 600µl of lauria broth 
was prepared and used for growing each one 
of bacterial isolate, then added to a 1.5 ml 
microcentrifuge tube. Cell lysis buffer (Blue) at a 
size of 100µl was added, and mixed by inverting 
the microcentrifuge only tube 6 times. Then 350µl 
of cold (4-8°C) neutralization solution was added, 
and strongly mixed by inverting. micro centrifuges 
were Centrifuged at a higher speed in for 3 
minutes. The supernatant of each tube was transfer 
(~900µl) to a Minicolumn (PureYield™ ) carefully 
without disturbing the pellet of the cell debris. The 
minicolumns were putted inside the collection 
tubes, and at maximum speed were centrifuged 
in a microcentrifuge for only 15 seconds. The 
minicolumns were placed into the same collection 
tubes, while the follow-throughs were discarded 
and wash. 
Wash
 Endotoxin removal wash (ERB) were 
added at 200 µl to the minicolumn. The minicolumn 
were centrifuged in a microcentrifuge at maximum 
speed for 15 seconds then column wash solution 
(CWC) at 400µl were added to the minicolumns. 
In a microcentrifuge were centrifuged at maximum 
speed for 30 seconds.
Elute
 Elute The minicolumns were transmitted 
to a clean 1.5 ml microcentrifuge tubes, then 

30µl of elution buffer was added directly to the 
minicolumn - matrix. Each tube lets it to stand 
for one minute at room temperature. The plasmid 
DNA was eluted by centrifuge for 15 seconds to. 
The eluted plasmid DNA was stored at -20°C and 
microcentrifuge tubes were capped. 
Agarose gel electrophoresis
 Following DNA plasmid extraction 
from the bacterial cells, agarose gel at 0.8% was 
prepared with wells, in which loading dye at 2ul 
was mixed with 10 ul of the 1000 base pair DNA 
markers and transmitted into the first well. The 
sample was mixed with 2 ul of the loading dye it 
was transmitted into the other wells. The ethidium 
bromide was used for staining the gel, and agarose 
gel electrophoresis was done on the plasmid DNA 
at 90 v for 1 hr. Then examined under UV Trans-
illuminetion for the band harboring plasmid. 

RESULTS 

 All the 52 P. aeruginosa bacterial 
isolates were subjected for sensitivity test by 
using 14 different antimicrobial agents. The 
antibiotic resistant and sensitivity patterns of 
the P. aeruginosa isolates that obtained from 
clinical burns swabs was expressed by table 
(1).The resistance and sensitivity pattern of the 
tested isolates were as following: Piperacillin 2 
(3.84%); Ciprofloxacin 6 (11.53%);  Aztreonam 

Table 1. Antibiotics sensitivity tests of 52 P. aeruginosa 
clinical burns isolates by disc diffusion method

Type of antibiotic Conc.µg R S 
  No. % No. %

Piperacillin         100  2  3.85 50 96.15
Ciprofloxacin  5  6  11.54 46 88.46
Aztreonam  30 8  15.39 44 84.61
Ceftazidime 30 9 17.31 43 82.69
Levofloxacin  5  10  19.24 42 80.76
Amikacin  30 10  19.24 42  80.76
Gentamycin  10  12  23.08 40 76.92
Mezlocillin  75 20  38.47 32  61.53
Imipenem  10  22 42.31 30 57.69
Trimethoprim-sulfamethoxazol  125/23.7  32  61.54 20 38.46
Erythromycin 10  35 67.31 17 32.69
Tetracycline  25 37 71.16 15  28.84
Nalidixic acid 30 46 88.47 6 11.53
Amoxicillin  25  49 94.24 3 5.76
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Table 2. Antibiotic profiling of multidrug - resistant P. aeruginosa 
isolates detected by using 14 different antibiotic disc

Isolates Resistant pattern No. of antibiotic 
  that resistant for it

P38 AMX, NA, ERY,MEZ, IPM, TIM, LVX,CIP,GN, CAZ, AK, TET 12
P40 AMX,ERY, NA,CAZ, IPM,TET,LVX,TIM,GN, AK, MEZ,CIP 12
P42 AMX,ERY, NA,CAZ, TET,IPM,TIM,LVX,GN,AK,MEZ,ATM 12
P32 AMX, NA, CAZ,ERY, IPM, TIM, CIP,AK,GN,TET, ATM 11
P36 AMX,NA,ERY, CAZ, IPM,TIM, LVX,CIP,TET,GN,AK 11
P14 AMX, NA, ERY,CAZ, TMP, TET, CIP, AK, LVX,  9
P34 AMX, ATM, MEZ, IPM, TIM, CIP,AK,GN. 8
P52 AMX, NA, AK, MEZ, TET, CAZ, LVX, GN 8
P4 AMX, ERY, NA, TMP, IPM, TET, MEZ 7
P44 AMX, CAZ, MEZ,TIM,LVX,GN,IPM 7
P49 AMX, MEZ, NA,IPM, TIM,AK,TET 7
P19 AMX, MEM, TIM, GN, TET, IPM 6
P20 AMX,CAZ,MEM, ATM,TIM, LVX 6
P46 AMX,MEM,ATM,LVX,TET,IPM 6
P12 AMX, TET, CAZ, , GN,AK 5
P16 AMX, NA, MEM, TIM, GN 5
P26 AMX, NA, MEM,TIM, GN,IPM  5

Fig. 1. Agarose gel electrophoresis showing profiles of plasmid DNA of clinical burns isolates of multi - drug 
resistant P. aeruginosa Lane M, (100-1000bp) ladder. No. P32, 36 had plasmid size of (550 - 750bp) respectively, 
while No. P38, P40 isolates were possessed plasmid size at (600 - 800bp) respectively. Only 
one isolate P42 have two plasmids with size from ( 550-940)

8(15.38%), Ceftazidime 9(17.30%); Amikacin 10 
(19.23%); Levofloxacin 10 (19.23%); Gentamycin 
12(23.07%); Meropenem 15(28.84%); Mezlocillin 
20(38.46%); Tetracycline 37(71.15%); Imipenem 
22 (42.30%); Trimethoprim - sulfamethoxazol 
32 (61.53%); Nalidixic acid 46(88.46%); and 
Amoxicillin 49(94.23).
 Antibacterial resistant profile of the tested 
52 P. aruginosa isolates was suggested that 17 
(32.69%) isolates were resistant to at least five 

or more antibacterial agents. P38,P40,P42 were 
resistant to (12) antibiotics, antibiotics; P32,36 
were resistant for (11), antibiotics; P14 was 
resistant to (9) , antibiotics; P34, P52 were resistant 
for (8), P4, P44,P49 were resistant to (7), P19,20,46 
were resistant for (6), antibiotics P16, 26 were 
resistant for (5) antibiotics. Most of these tested 
isolates were give resistance at higher percentage 
for amoxicillin, nalidixic acid tetracycline, and 
erythromycin (Table 2). 
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 Revealed that  there were 5 (29.41%) 
detectable plasmid out of 17 selected multi - drug 
resistant P. aeruginosa isolates. Four ( 23.52%) 
isolates give single sized plasmid (550 - 800bp) and 
only one (5.88%) isolate giving double plasmids 
between (550-940 bp). No. P32,36 had plasmid 
size of (550 - 750bp) respectively while No. P38, 
P40 isolates were possessed plasmid size at (600 - 
800bp) respectively. Only one isolate P42 have two 
plasmids with size from ( 550-940). The remaining 
12 (70.58%) isolates were give no plasmid,  
(Fig. 1). 

DISCUSSION 

 The present study was carried out for 
examined the susceptibility of 52  P. aeruginosa 
clinical burns isolates and only seventeen MDR 
P. aeruginosa were employed to investigate and 
detect the plasmid profiling. 
 Ant ibiot ic  suscept ibi l i ty  prof i le 
demonstrated that the multidrug resistance level 
to antibacterial has been increased in our hospitals, 
but was still relatively low when compared 
to other studies from other countries 14,15. The 
highest resistance to different anti- pseudomonal 
drugs especially among hospital strains, were 
documented world - wide16, and this is a major and 
serious therapeutic problem in the controlling and 
management of disease due to these bacterium. The 
antibacterial resistance of P. aeruginosa isolates 
was high in the study. The  elevated and high 
resistance of P. aeruginosa isolates was expressed 
to amoxicillin (94.24%), followed by nalidixic acid 
(88.47%), tetracycline (71.16%), erythromycin 
(67.31%), and trimethoprim - sulfamethoxazol 
(61.54%) respectively. 
 This results were disagree with the 
previous local study that’s carried 17 their study 
documented that all P. aeruginosa isolates exhibited 
fall resistance to amoxicillin 100% and tetracycline 
100%. But, resistance of P. aeruginosa isolates 
to amoxicillin and tetracycline is in agreement 
with previous foreign studies that’s carried out in 
Nijeria18, this study it has been revealed that 90% 
of P. aeruginosa clinical burns bacterial isolates 
showing resistance to amoxicillin and 70% were 
resistance to tetracycline. Others19 reported that the 
P. aeruginosa bacterium is naturally resistance to 
b - lactams, including tetracycline, mainly due to 

the low permeability of cell their wall. Such multi 
- drug resistance has serious uses and employees 
for the empiric therapy of infections caused by P. 
aeruginosa. Erythromycin which is traditionally 
available against burns had high resistance (70%) 
to P. aeruginosa clinical burns isolates. The high 
resistance percentage of P. aeruginosa to many 
antibacterial agents (antibiotics) was noticed in the 
present study this might be due to widespread or 
over usage and indiscriminate of these antibiotics 
over many decades in Baghdad hospitals. 
 The resistance profiling to Nalidixic acid 
was (90%)which compares with study carried out 
in Pakistan (92%) by 20, and in Nijeria (92.3%) 
by21. The elevated resistance percentage may have 
been due to spontaneous mutations in bacterial 
cells during treatment, thus making the target site 
inaccessible to nalidixic acid thereby resulting to 
elevation resistance against the selective action of 
antibiotics20. 
 Roose et al 22 reported that the resistance 
of antibiotics evolved by pathogens is a serious 
medical problem because of very fast turn over 
and wide spread of mutants strains, insusceptible 
of medical treatment by antibacterial agents. One 
strength feature in this study was P.aeruginosa 
isolates were giving resistance to impienem at 
a percentage (42.31%) .The marked increase of 
resistant strains to imipemen drug was observed 
which corresponds with recent findings by other 
researchers23. This can be explain by the variation 
and over usage of antibiotics in our hospitals. 
 The overall development of antibacterial 
resistance can be attributed to different factors 
like spread of trasposons or R- plasmids to various 
pathogens mainly due to  the selective forces 
imposed by human because of  the over usage of 
antibiotics. A review of the published research 
reveals over 40 known resistance gene to contain 
the nucleotide sequences associated with the site 
specific recombination site, these include gene 
encoding resistance to antiseptic, disinfectant 
and â - Lactamas 24. This result is disagree from 
a previous local researches that undertaken by17, 
they suggested that the resistance that’s by P. 
aeruginosa to imipenem antibiotic was 22 %. 
However, other study 25 documented that all P. 
aeruginosa isolates were expressed full susceptibly 
(100%) to Imipenem. Pseudomonas aeruginosa 
isolates exhibited low resistance level but show 
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elevated level of susceptibility against amikacin 
(10%) and ciprofloxacin (6%). Proved to be the 
most therapeutic and effective antibacterial for 
routine use among the P. aeruginosa isolates tested 
in recent study. Also the previous study25 suggested 
that the bacterial isolates of P. aeruginosa 
were resistant to amikacin at (17.25%) while 
ciprofloxacin was at (27.59), this result was 
consistent with data that’s noticed by26. They 
reported that the resistance of isolates to amikacin 
was (18.6%) while to ciprofloxacin was (29.7%). 
These striking differences in the response of the 
organism to ciprofloxacin and amikacin may result 
from differences in patients individual immunity 
and previous usage to related types of antibiotic. 
 The relationship between certain plasmid 
and resistance to some antibacterial agents has been 
suggested previously by 27 . In our present study 
and by using agarose gel electrophoresis to detect 
and analyses plasmid it noticed that 7 (41.17%) 
of MDR P. aeruginosa isolates give clarified and 
detectable plasmid and remaining 10 ( 58.82%) 
show no plasmid bands. All isolates that had 
plasmids were showed resistant to amoxicillin, 
erythromycin, tetracycline, and nalidixic acid. 
The sizes of detectable plasmids among our P. 
aeruginosa burn isolates were ranged from ( 550-
940 bp). This consistent with that documented 
by 28 in Iran detected plasmids in 39% of his 
MDR P. aeruginosa isolates. But elevated rate 
(47.4%) had been noticed by29 in Egypt. Plasmid 
evolved resistance to various antibiotics have been 
investigated by different workers and researchers 
14,30.31 

CONCLUSION 

 We suggested nationwide policy concerted 
and optimal prescribing strategies, including 
control of antibiotic usage, coupled with periodic 
Encouraging good hygienic measures could 
help crucial possible transmission of MDR P. 
aeruginosa infections within and outside the 
hospital environment
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