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Abstract---The Invade of the Burns infaction by potentially pathogenic 

bacteria constitutes threatens its transmission to different human 
tissues and organs, this study provides isolation and identification of 

37 isolates bacteria pseudomonas species for the 120 specimen (20 

pseudomonas.aeruginosa.10 Pseudomonas. fluorescens.7 
Pseuomonas.putadia) recovered from burn infections. In this study, 

some of virulence factors were detected by traditional phenotypic 

methods. The results Bacterial gelatinase .  The results of the study 

demonstrated that the high production of gelatinase was released 
from P.aeruginosa 20/20(100%, P.fluorescens10/10(100%).p putedia 
5/7(71.42%) . the total pseudomonas spp 35/37(94.59%) isolates . The 

results haemolysin production In the blood agar plate method, 30/37 

(80.08%) of 20/20(100%) P. aeruginosa.9/10(90%) p. fluorescens. and 
1/7(14.28%) p.putedia of all isolates demonstrate beta-hemolytic 

activity. Total and Deferential Count of White Blood Cells the results 

of WBC and differential cells. The results of WBC and differential 
count of neutrophils and monocytes in survivors burn patients have 

shown the significant increase (P<0.05) compared to control group. 

But the lymphocytes,eosinophils and basophils showed non-

significant (P>0.05). Cytokines Detections Interleukin-6 the 

concentration of IL-6 in burn patients were of significant elevation 
(P<0.01) in compared to control group, yet the concentration of IL-6 

showed a highly elevation burn patients, The coefficient for   IL-6 was 

positive, indicating that the risk of mortality decreased. 
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Introduction 

    

The skin is contain three barriers ,one of them a mechanical barrier (crinum 
layer) that enhance a dry environment not suitable for microbes  growth and a 

chemical barrier which is provided a sweat and sebaceous glands that secretes 

salt or acidic material in addition to lysozyme that analyse cell membrane of 

microbes. The third is a biological barrier like microbes which live as normal flora 

on the skin that secrete fatty acids which inhabit growth of other microbes (1)   A 

burn injury usually results from an energy transfer to the body. There are many 
types of burns caused by thermal, radiation, chemicals, or electrical contact (2)(3) 
Invasion of microorganisms into the tissue layers below the dermis lead to 

bacteremia or fungemia, sepsis and multiple organ dysfunctions (4)  Bacteremia 

is the presence of bacteria in blood while septicemia is replicating bacteria to 

cause an infection. this leads to septic and causes a systemic inflammatory 
response syndrome bacteremia to progress to septicemia, especially if an 

individual has a weakened immune system (5)(6)The skin contains gram-positive 

bacteria that are normal flora and are found in hair follicles and sweat glands; the 

intestine contains gram-negative bacteria that are normal flora and pose no 

threat. However, in immunocompromised burn patients, they can spread 

throughout the body via the bloodstream and cause infection. (7)(8).  
Pseudomonas species is a non-spore-forming, non-fermentative Gram-negative 

bacillus of the pseudomonadaceae family. and the majority of the cells have a 

single polar flagellum  (9) 

     

The substrates that are known to support its growth ,type IV pili and flagella also 

have some function in biofilm formation. (10)  as Type IV pili and flagella negative 
mutants have different biofilm architecture compared to wild type bacteria 

.(11)(12)   Is a common Gram-negative, rod-shaped bacterium. It belongs to 

the Pseudomonas genus; 16S rRNA analysis has placed P. fluorescens in the P. 
fluorescens group within the genus (13)(14) Is a Gram-negative, rod-

shaped, saprotrophic soil bacterium. Based on 16S rRNA analysis, P. putida was 

taxonomically confirmed to be a Pseudomonas species (sensu stricto) and placed, 

along with several other species, in the P. putida group, to which it lends its 
name. However, a recent phylogenomic analysis(14) 

 

Methods 

 

The study was conducted at Bacteriology and Molecular Laboratories in Biology 

Department, Sciences Faculty, Kufa University, Iraq. 
 

Patients and Clinical Specimens 

 

A total of 120 burn samples were collected from patients burn in burn center in 

Najaf. Sader City ,AL-Zahraa Huspital,AL-Hakim, AL-Manathira and private 
clinics , Iraq during the period from September 2021 to February 2022. The 

patients included both sexes (female and male) and the age group ranged from 10 

to 70 years. 
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Bacterial Isolates 

   

The collected specimens were inoculated on three types of culture media which 

included blood agar and MacConkey agar, and spread on each plates with sterile 
loop. Plates were incubated at 37˚C for 24 hours. The plates were examined 

thereafter for bacterial growth and plates were then a single pure isolated colony 

was transferred to brain heart infusion agar for the maintenance and to 

submitted the morphological valuation by gram staining, carry out other 

biochemical tests and vitek -2 compact system that confirmed the identification of 

isolates. 
 

Identification of Bacteria 

   

The identification of pseudomonas species were carried out according to cellular 

morphology, culture characters and biochemical reactions that discribed in 

Collee, [15]. 
 

Vitek–2 for Confirme Identification 

    

Gram Negative identification card was used for identification of enterobacteriaceae 

[16]. 
 

Phenotype Detection of Some Virulence Factors Capsule Production 

Detection 

   

It was performed with used India ink stain to discover the capsule production of 

pseudomonas species, a single colony of bacterial growth is suspended in a drop 
of india ink stain and well mixed then distribution on glass slide [17]. 

 

Gelatinase Production: 

    

Gelatinase activity was assessed using samples from single colonies inoculated 
onto agar containing 5% gelatin and incubated at 37°C for 24-48h. Gelatinase 

activity was evident as aclear halo around the colonies(18). 

 

Haemolysin Production 

           

The blood agar plates were inoculated with bacterial isolate, and then incubated 
at 37°C for 24-48 hr. Appearance of clear zone around the bacterial colony 

referred to β –hemolytic or green zone referred to α- hemolytic (19).  

 

Complete Blood Count 

          
The haematology parameter were performed on EDTA blood using (Roby-U.S.A.) 

in haematology laboratory . Ruby is a fully automated haematology analyser 

performing (CBC) on EDTA anti-coagulated blood. This instrument was used 

widely in human medicine. For counting the cellular blood component, the Roby 

uses the multi-angle polarized scatter separation (MAPSS) technique only. A 

measurement is made by laser light flow depolarization cytometer (20). The 
procedure carried out as follows:- 
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• One ml of blood was taken from patients and put into a test tube containing 

an anticoagulant (EDTA tube)  to stop it from clotting.  

• The blood is well mixed to mix the blood with anti-agglutination substance 

(though not shaken).   

• A tube  placed on a rack in the (Roby-U.S.A.) automated blood count.  

• Automated blood count has many different components to analyze different 

elements in the blood; this instrument will pull the blood and then give 

result in one minute.  

• The results will be printed out and stored in the resident memory.  
 

Determine Levels of Cytokines 

 

These tests were intended for quantification of serum levels of certain (IL-4 and 

IL-6) through the immuno enzymatic technique Enzyme-linked Immunosorbant 
Assay (ELISA) using Elisa washer and reader (Biotck-Japan) in immunology 

laboratory 

 

Results and Discussion 

 

Virulence Factors of pseudomonas species 
 

It is well known that the pathogenicity of P. aeruginosa. P. fluorescens. P.putadia 

is associated with many virulence factors. In this study, some of them were 

detected by traditional phenotypic methods. 

 

Gelatinase production 
     

The results of the study demonstrated that the high production of gelatinase was 

released from  P.aeruginosa 20/20(100%, P.fluorescens10/10(100%).p putedia 
5/7(71.42%) . the total pseudomonas spp 35/37(94.59).This test was used to 

detect a microorganism's to generate gelatinase (a proteolytic enzyme) that 

liquefies gelatin, partial or complete inoculated liquefaction (21) as than figer3.1 
 

Haemolysin production 

               

In the blood agar plate method, 30/37 (81.08%) of 20/20 (100%) P. aeruginosa, 

9/10 (90%) p. fluorescens. and 1/7(14.28) p. putedia of all isolates demonstrate 

beta-hemolytic activity as shown in figure (4-9), which is in agreement with (22) 

who stated that hemolysin is produced by 66.66% P. aeruginosa isolated from 
burns infections.  

 

Total and Deferential Count of White Blood Cells 

           

As shown in Fig. (4.7) and Table (4.11) the results of WBC and differential cells. 

The results of WBC and differential count of neutrophils and monocytes in 
survivors burn patients have shown the significant increase (P<0.05) compared to 

control group. But the lymphocytes,eosinophils and basophils showed non-

significant (P>0.05) change compared to control group. This study was similar to 

that  study of ( 23) who found an increasing number of neutrophils in the burn 

patients after injury. Further, it is correlated with the study of  they obtained an 
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increasing count of monocytes after bacterial infection in patients who survivors. 

It agrees with. (24) who found an increasing number of neutrophils after burn 

wound infection.The results of WBC and differential count of neutrophils and 

lymphocytes showed the significant decrease (P<0.05). 
 

 
 

Figure (3.2): Total of Leukocyte Count in Healthy Control Group and Burn 
Patients 

 

Table (3.1): Deferential Leukocyte in Healthy Control Group and  Burn Patients. 

Significant difference(P<0.05) between healthy group and patients 
 

Parameters  mm3)/(×103 
Control  Patients (n 

= 10) 

Patients burn   (n = 

110) 
 Normal  volu  

Neutrophils   4650   13100 2000-7000 

Lymphocytes  2300        1590 800-4000 

Monocytes   753   1370 120-1200 

Eosinophils     95    70 20-500 

Basophils           20    10      0-100 

 

Interleukin-6 

          
The current study revealed that the concentration of IL-6 in burn patients were of 

significant elevation (P<0.01) in compared to control group, yet the concentration 

of IL-6 showed a highly elevation burn patients, The coefficient for   IL-6 was 

positive, indicating that the risk of mortality decreased The plasma levels of this 

cytokine are increased . Higher levels of IL-6 in patients with burn were observed 
compared tocontrol  subjects, suggesting that this cytokine may possess a role in 

the pathogenesis of sepsis in burned patients. Same results was obtained from 

the results corresponds to results of  (25) in U.S.A. that provided a significant 

increase in the concentration of IL-6 in the serum of burn patients after six days 

of burn injury and it reach to high concentration in patients. IL-6 plays an 
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important role in the normal development and maintenance of the human 

immune system. The activation of IL6 signalling pathway results in survival, 

proliferation, differentiation and maturation of haematopoietic cells. Human IL-6 
is a major modulator of T-cell and B-cell homeostasis (26). Interleukin-6 has been 

shown to increase the proliferation of CD4+ and CD8+ T cells, as well as to reduce 

the spontaneous apoptosis of CD4+ and CD8+ T cells (28.29).  

 

Conclusion 

 
1. The high frequency of specimens collection from patients infected with 

burns G-ve isolated are higher than G +ve . 

2. Female is more frequent than Male and according to the age distribution of 

the specimens it appears that the highest frequency was 25.83% in age(10-

20 years) (20-30years). 

3. Released of many virulence factors such as gelatinase, haemolysin, the 
phenotypic virulence of bacteria pseudomonas spp  

4. Released White blood cells count,cytokines IL4,IL6 of all pseudomonas spp  
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