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Abstract 

A total of 153 samples (swabs) (48/153) isolates (31.37%), 

were taken from burned patients. were identified as P. 

aeruginosa using phenotypic techniques. The result were 

distributed between no growth (41\153) (26.83%) and other 

gram negative bacteria (64\153) (41.8%) Proteus spp. 

(5\153) (3.26%), Klebsiella spp. (27\153) (17.64%), E. coli 

(24\153) (15, 68%) and Acintobacter spp. (8\153) (5.22%). 

Clinical samples included (23\48) (47.9%) samples taken 

from male and (25\48) (52.1%) samples taken from females,  
as well as confirmation using method PCR for species-

specific primer pairs to amplify 16S rRNA gene. In 

molecular study, 48 isolates were DNA extracted by boiling, 

measurement of the concentration of DNA samples was 

done by Nano-drop, chosen virulence factors genes (AlgD 

and pslD) which are responsible for biofilm formation the 

result was (70.84, 62.5) % respectively, gene (pvc) which is 

responsible for pyoverdine pigment the result was (83.34)% 

and gene (Exo A) responsible for exotoxin A enzyme the 

result was (72.92)%. 
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Introduction  

Burns are necrosis, and several things including chemicals, heat, nuclear radiation, electricity, and sunlight can harm the skin 

and tissue and cause burns. Burns infection is a major global public health issue that can significantly increase the mortality 

rate in developing nations [1]. Both gram-negative and gram-positive bacteria can cause burn infections. At the moment, 

pseudomonas aeruginosa, Escherichia coli, coliform bacilli, klebsiella spp., and staphylococcus aureas are the most prevalent 

pathogens isolated from burn patients [2]. P. aeruginosa is a common gram-negative bacteria from the pseudomonadaceae 

family that can endure under a variety of conditions. P. aeruginosa is an opportunistic pathogen that may infect a wide range 

of organisms, most notably humans [3]. This bacterium's ability to produce a variety of virulence factors, including secreted 

components like the pigments pyoverdin and pyocyanin, cytotoxic alkaline protease, elastase, exotoxin a, lipopolysaccharide, 

hemolysins, pili, flagella, and biofilm formation, contributes to its pathogenicity  [4]. This bacteria produce many enzymes, some 

of which, such as proteinase (Alkaline protease and Elastase), are important in the development of acute lung infections and 

infections of burned wounds [5]. Also, produces a large number of soluble water pigments. The most significant pigment, 

pyoverdine (greenish-yellow), allows bacteria to proliferate and produce persistent illnesses even when iron is absent from the 

environment [6]. 

 

Materials and Methods  

Isolation and Identification 

Samples (153) were obtained from burn patients between September 2022 and January 2023. All samples came from 

Baghdad's government hospitals. Under the supervision of the responsible doctor, samples were collected from burn patients 

using a transporter media cotton swab. The burned area was cleaned thoroughly with sterile normal saline, and a sterile cotton 

swab was gently passed over the burned area. The samples were then transferred to the lab and incubated at 37 °C for 24 hours 

before being cultured. Identified P. aeruginosa isolates by diagnostic tests including biochemical tests, culture media like 

(cetrimide agar), and VITEK-2 Compact System as well as confirmation using method PCR for species-specific primer pairs to 

amplify 16S rRNA gene. 
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Detection of Some Virulence Factors Genes in P. 

aeruginosa 

Genotyping Detection of Biofilm Formation, Pyoverdine 

Pigment and Exotoxin A  

Specific virulence genes were identified using the PCR 

technique. Include (AlgD, pslD, pvc, and Exo A gene).  

 

Extraction of Bacterial DNA  

After growing on macConky agar, the bacteria were 

removed, and 1-3 colonies were suspended in 500µl of 

distilled water in an eppendrof tube. The suspension was 

heated for 30 minutes at 100 °C, then quickly chilled in ice 

for 20 minutes, and then centrifuged for 20 minutes at 1000 

rpm. The DNA suspension was kept at (-20) °C until it was 

utilized as a PCR template [7]. And determination of DNA 

purity and concentration by NANO-DROP. 

 

PCR Amplifications 

PCR amplification was used for the detection of virulence 

genes. The PCR primers used in this investigation are 

included in (Table 1) along with descriptions of their 

sequences.  

 
Table 1: The primers used in the current study for gene detection 

 

Primers Sequence (5’-3’) Product size(bp) References 

Identification 

16S rRNA 
F- GGGGGATCTTCGGACCTCA 

R- TCCTTAGAGTGCCCACCCG 
956 [8] 

Virulence factors 

PVC 
F- CTATGAGAGCCATTATTCCG 

R- GTAGATCTGCTTGTACAGGTA 
389 [9] 

ExoA 
F- CAG AAC TGG ACG GTG GAG C 

R- CCT GTT CCT TGT CGG GGA TG 
535 [10] 

AlgD 
F- CTACATCGAGACCGTCTGCC 

R- CATCAACGAACCGAGCATC 
593 [11] 

PslD 
F- TGTACACCGTGCTCAACGAC 

R- CTTCCGGCCCGATCTTCATC 
369 [11] 

 

Results and Discussion 

Collection and Identification  

A total of 153 samples (swabs) were collected by the sterile 

cotton swab from September 2022 to January 2023, the 

specimens Among 153, (48/153) isolates (31.37%) were 

diagnosed as P. aeruginosa based on phenotypic methods. 

The result was distributed between no growth 

(41\153)(26.83%) and other gram negative bacteria 

(64\153)(41.8%) Table 2 and Fig 1, confirming by PCR for 

species specific primer pairs to amplify 16S rRNA gene. 

The findings revealed that burns accounted for 

(48/153)(31.37%) of the P. aeruginosa isolates. This may be 

because this pathogen has a number of potentially virulent 

components that aid in its ability to colonize and infect 

mammalian tissues, including hemolysin, pyoverdine, and 

protease, which encourage adhesion to host cells, damage 

host tissue, and interfere with the immune system [12]. 

Clinical samples included (23\48) (47.9%) samples taken 

from male and (25\48) (52.1%) samples taken from females 

Fig 2. This study's findings are consistent with those of 

Kirkuk University [13], who found that females were more 

than men were (52.9% vs. 47.1%).The possible reasons for 

high percentage in curruent study to female may be due to 

the types of populations studied, females may have routine 

indoor work and are often at risk of infection from flame, oil 

and hot water, the age ranged between from (2 to 75 years). 

All samples were collected from Governmental hospitals in 

Baghdad. This study agree with [14] collected and diagnosed 

as P. aeruginosa (26\68) (38.23%) from burn patients. This 

study disagree with [15] showed higher rates of infection with 

P. aeruginosa (91.6%). 

 
Table 2: Numbre and percentage the bacteria in this study 

  

Bacteria No. of isolates Percent % 

P. aeruginosa 48 31.37 

Klebsiella spp. 27 17.64 

E. coli 24 15.68 

Acintobacter spp. 8 5.22 

Proteus spp. 5 3.26 

No growth 41 26.83 

Total 153 100 
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Fig 1: percentage of bacteria that isolated and identification from burns patients 

 

 
 

Fig 2: percentage of gender that isolated in this study 
 

Identification of P. Aeruginosa Using PCR Technique  

The species level identification of clinical isolates was 

confirmed by PCR by utilizing primers for the amplification 

of the 16S ribosomal RNA gene specific for p. aeruginosa. 

The extracted DNA was subjected to polymerase chain 

reaction to amplify 16S rRNA gene for (48) isolates in the 

present study, after PCR. As show Fig 3. (48) P. aeruginosa 

isolates were found to have been isolated from the burn, 

according to the study's findings, and all of them tested 

positive for the 16S rRNA gene using PCR detection. The 

16S rRNA gene results were consistent with the findings of 

[16], who found 46 P. aeruginosa specimens from burn 

patients in the Kurdistan Region of Iraq. And in line with [17] 

research, P. aeruginosa isolated from burn patients in 

Basrah Governorate, Iraq, contained 100% of the current 

gene. Additionally, this research agrees with [9] discovery of 

the whole p. aeruginosa gene [18]. 

 

 
 

Fig 3: Electrophoresis diagram of PCR amplified products for 

extracted DNA of p. aeruginosa using 16SrRNA gene primer show 

positive products at 956bp 

Genotypic Detection Virulence Factor 

The AlgD gene was identified by polymerase chain reaction 

using Master Mix, primer, and the reaction program 

mentioned in method show Table 1. P. aeruginosa isolates 

that produced alginate (34\48)(70.8) Fig 4 and isolates that 

did not create alginate (14\48)(29.2) were subjected to the 

polymerase chain reaction. The amplified gene AlgD 

isolates were electrophoresed, and the results revealed that 

all of the isolates had distinct bands at the same level. This 

study agree with [19]. Based on PCR amplification 

results, AlgD gene was present in 78.6% (88/112), also 

study of [20], found gene AlgD (85%) form total of 20 

samples of P. aeruginosa obtained from a variety of 

locations in Baghdad hospitals isolated from burns wounds. 

High gene rate in this study because this gene encodes 

Alginate proteins, Alginate plays a very important role in the 

exopolysaccharides (EPS) matrix required for biofilm 

formation, especially in MRD bacteria that are isolated from 

burn patient. While PslD the reaction and electrophoresis 

results showed the most accurate band at 56°C. The 

polymerase chain reaction was used on (30\48) (62.5%) 

DNA samples from P. aeruginosa isolates that produced 

pslD Fig 5 and (18\48) (37.5%) samples that did not produce 

pslD. This study agree with [11] Based on PCR amplification 

results, PslD gene was present in (54.6%) P. 

aeruginosa isolates and [20] found gene PslD (75%) isolates 

P. aeruginosa form total of 20 samples obtained from a 

variety of locations in Baghdad hospitals isolated from 

burns wounds. The PslD protein is located in the 

periplasm/outer membrane and contributes to the export of 
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essential biofilm exopolysaccharides. For this reason, this 

gene is present in a high rate in this study [21]. 

The result of gel electrophoresis for amplification PCR for 

pyoviridine gene product showed that the presence of bands 

of the samples. That means the primers of this genes bind 

specifically to complement sequence within DNA template, 

responsible for the pigment formation of P. aeruginosa, 

allowing the pyoveridin gene to be used as P. aeruginosa 

detection gene. The prevalence of the pyoveridine gene in 

the target isolates positive results was (40\48) (83.34%) Fig 

6 and negative results in the targt isolates for pyoverdine 

gene was (8\48) (16.66%) [9]. found (50%) produced 

pyoveridine gene in p. aeruginosa isolated from infected 

burn patients. 

The results showed that ExoA gene was found in 

(35\48)(72.92%), isolates of P. aeruginosa as shown in Fig 

7. (13\48) isolates of P. aeruginosa isolated don’t  have the 

ExoA gene The present study recorded (27,08%) of P. 

aeruginosa isolated, possess this gene. The study was agree 

with [22] indicated that the presence of the ExoA gene is 

(75%) of P. aeruginosa isolated from burn patients, and 

results was lower [23] who were detected the ExoA gene in 

(97%) of P. aeruginosa isolates. ExoA gene plays a 

significant role in the spread of P. aeruginosa within the 

burned and the emergence of endogenous septicemia. 

Moreover, this had a special role in regarding of wound 

healing [24]. 

 
Table 3: Number and percentage the molecular study 

 

Gene Positive Percent % Negative Percent % 

16S rRNA 100 100 0 0 

AlgD 34 70.84 14 29.16 

PslD 30 62.5 18 37.5 

PVC 40 83.34 8 16.66 

Exo A 35 72.92 13 27.08 

BlaIMP 25 52.08 23 47.92 

GyrA 35 72.92 113 27.08 

 

 
 

Fig 4: Electrophoresis diagram of PCR amplified products for extracted DNA of p. aeruginosa using specific AlgD gene primer show 

positive products at 593bp 
 

 
 

Fig 5: Electrophoresis diagram of PCR amplified products for extracted DNA of p. aeruginosa using specific PslD gene primer show 

positive products at 369bp 
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Fig 6: Electrophoresis diagram of PCR amplified products for extracted DNA of p. aeruginosa using specific PVC gene primer show 

positive products at 389bp 
 

 
 

Fig 7: Electrophoresis diagram of PCR amplified products for extracted DNA of p. aeruginosa using specific ExoA gene primer show 

positive products at 535bp 
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