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Received: 2202 st1January  From December 2020 to November 2021, 60 patients entered the Al Sadder 

hospital in Al Najaf province, Iraq. The patients were divided into two groups: 
40 with pseudomonas aeruginosa and 20 uninfected. The purpose of this 

study was to identify the function of the anti-inflammatory cytokine 
interleukin 10 (IL-10) in the pathophysiology of burn injuries. The patients 

were divided into two groups based on gender (34 males and 26 females) 

and age (1-61) years. To eliminate patients who had received antibiotic 
medication during the sample collection. There was a significant difference 

between males and females in this study, with the highest frequency of 
patient age being 16-30 (36.6 %), followed by 31-45 (30 %), 1-15 (23.4 %), 

and 46-61 (10%).All patients divided according to   total degree of burn . 

However, P. aerogenosa antibiotic sensitivity test, in contrast most bacterial 
isolates exhibited high resistance to Ceftazidime (90%) Tobramycin (80%) 

and Gentamicin (80%), whereas resistance to Ciprofloxacin (50%) Amikacin 
(40%) and Pipracillin (70%) was variable finally less resist to TC (20%) and 

no resistance toward IMP (0 %). The study found that patients with 
P.aerogenosa infection had a substantially higher mean blood concentration 

of IL-10 (61.4 ± 11.8) than healthy controls (4.58 ± 0.77), whereas non-

infected patients had a concentration of (18.21 ± 3.5 )pg/ml and non-infected 
patients had a concentration of (4.5 ± 0.06) pg/ml.                                     
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INTRODUCTION 

           Burns are skin, mucous membrane, and/or 
soft tissue injuries produced by heat, electricity, 

radiation, and caustic chemicals (American Burn 
Association,2019). Burn injury increases susceptibility 

to infectious diseases that lead to increased 

morbidity and mortality , with higher rates of hospital 
admissions in both severe and minor burns (Duke et 
al.,2017). Severe burns cause an immunological and 
inflammatory response, metabolic abnormalities, and 

distributive shock that can lead to multiple organ 
failure (Jeschke et al.,2020).  

   Rech  ,(2019) mention that autopsy study  appear 

more than 60% of deaths in patients with burn injury 
were attributable to infectious complications and 

nearly all had at least one associated organ failure that 
affects different organs including the kidneys, lungs, 

liver, gastrointestinal tract, heart and bone marrow .  

   Burns divided into 3 degrees depended on depth of 
skin damage : first degree (superficial only the surface 

epithelium is damaged with erythema, dry skin and 
heal in a few days) burns,  second degree (partial 

thickness) burns, and third degree (full thickness) 

burns (Graham-Brown ,2007). 
     Cytokines an  important players in the post-burn 

pathophysiological process by keeping a precarious 
balance between resisting infection and minimizing 

tissue damage .elevation of pro- and anti-inflammatory 

cytokines alters immune response (Pileri et al.,2008).  
        Burgener et al.,2019 report that Pseudomonas 
aeruginosa is linked to increased morbidity, mortality, 
and poor quality of life in human diseases such as 

burns and lung infections. Due to its clinical relevance 
and the rise of antibiotic resistance, researchers are 

seek to learn how the immune system can remove P. 
aeruginosa from wound sites, and how the immune 
response evolves from acute to chronic infection 

(Serra et al.,2015). This study  aim to investigate the 
role of IL-10 serum level  in burn pathophysiology  and 

their  associated with Pseudomonal infection . 

 
METHODOLOGY   

       A case -control study was conducted on 60 burn 
patients attending to burn center in   Al_ Sadder 
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hospital in Al_Najaf province - Iraq  , during the 

period  March- November 2020 . The patients divided 

into two groups 40 burin patients infected with 
pseudomonas aeruginosa   and 20 patients not 

infected with any pathogens as well as all patients 
divided according to   total degree of burn, both 

sexes with ages ranging from 1-61 years. According 

to gender, the patients divide in to 34 males and 26 
female, as well as total of 20 healthy subjects 

volunteer were included as controls group with ages  
between 1-65 and gender  match with patients 

group. The included criteria was all burn patients and 

excluded patients.   
     Swabs were taken from burn injury under aseptic 

condition  and transferred to the laboratory for 
culturing  on differentiated and enriched media, 

whereas blood samples are collected by withdraw  3 
ml of  Venus blood from each subjects  by using 

disposable syringes,  then 2 ml  was placed in gel 

tubes allowed to clot at room temperature, 
centrifuged at 3000 rpm for 10 minutes and sera 

were dispensed into Eppendorf-tube, numbered   and 
stored at -20 ° C until used for evaluate IL-10 by 

ELISA technique  according to (Elabscience, USA) 

while  1 ml  from residual blood is allocated to CBC 
test . 

          After identification of  P. aeruginosa by 

biochemical tests antibiotics sensitivity test was done 

according to Kirby-Bauer disc diffusion method using 
Mueller-Hinton agar" as recommended by Clinical 

Laboratory Standard Institute . Zone size was 
compared to standard zones depending on clinical and 

laboratory standard institute (CLSI, 2019) .       

Ethical approval: This study was ethically approved 
by the medical ethics committee in Al-Sadder medical 

city, Najaf, Iraq (approval NO.:8761). Moreover, all 
subjects  gave the informed consent before they gave 

the samples. 

 
STATISTICAL ANALYSIS  

     The result of IL-10 level was expressed as 
arithmetic mean ± SE. The comparison between 

patients and control was analyzed by T-test.   
 

RESULTS AND DISCUSSION  

       Demographic characteristics for 60 patients 
attending to burn center in AL-Najaf province by 

patients-control study revealed that male were 
34(53.6)% and female were 26(46.3)% and the 

statically analysis revealed a significant difference 

between male and female, as shown in Figure (1): 

 

 
Figure (1) distribution of burn patients according to gender 

        

The present study appear that classified the patients 

according to age ranges revealed there are 4 
categories. The highest frequency of patient age was 

in 16-30which recorded ( 36.6%) followed by 31-45  

(30%) ,1-15 (23.4%)  , and lowest frequency were  

46- 61   (10 %) respectively.  The results revealed 
less number of older patients compared with high 

number in younger patients, as shown in Figure (2 ) . 
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Figure (2) distribution of burn patients according to age 

   
Tian et al.,2018 founded that the percent of males 

(71.3%) were more than females(28.7%)  in China. 
Also, Zheng et al., (2019) showed that (67.1%) of 

the affected cases were males and (32.9%) females.  
    The burns tend to occur more in a certain age 

group reflecting the particular behavioral patterns 

associated with age. In children, the lack of 
coordination and unawareness of dangerous 

substances play important roles in increasing the rate 
of burn exposure. In addition, The researchers found 

that family characteristics play a crucial role in 

increasing the likelihood of the injury. Lower 
maternal education, young age of mother and 

unemployment, and lone parenthood are identified 
risk factors of burns in children (Kawalec ,2015).         

       In adult, the burns occur at low rate because 

the adults are realize more than the children, but 
more burns are caused by flame, contact, electricity, 

chemicals, or explosion increased sharply when 
people reached working age (18.1–65 years old). 

The great majority of the burns were accidental and 

occurred at home (96.85%), especially in young 
children. In a total of 303 adult patients (18.1–

65 years old), 48.40% were work related(Tian et 
al.,2018).  

    The study revealed that patients divided according 

to size of burn 38 (63.3 %) with injury > 50% and 
22 (36.6%) the injury less than 50 % as show in 

figure (3). 
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Figure (3) distribution the burn patients according to body surface injury 

  
 

Nosocomial infection in the burnt patients is major 
challenge for a clinician (Ekrami and Kalantar 2007). It 

has been estimated that 75% of all deaths in burnt 
patients were associated with infections (Srinivasan et 
al.,2009). This agrees with a study in Kuwait by Bang 

et al. (2002); they revealed that in patients with burn 
size more than 40% of the (TBSA), most dead cases 

were related to septic. Besides, Aldemir et al. (2005) in 
Turkey found a positive correlation between the extent 

of the burn and mortality; the mortality rate risen as 

the burn extent increased. Prolonged use of 
antibiotics leads to the development as well as 

selection of multidrug resistant (MDR) bacteria which 
results in treatment failure and intensifies the 

complications. Thus, the information of microbial 

flora and the current antibiotic susceptibility patterns 
are important for the clinician treating burn 

sepsis(Gupta et al.,2019). 
         This agrees with a study shows significant 

thermal injuries induce a state of immunosuppression 

that predisposes burn patients to infectious 
complications. Major burn injury is a type of trauma 

with high morbidity and mortality rates at all age 
groups. (Güldoğan et al.,2018). 

       The skin is a complex organ that has devised 

numerous strategies, such as physical, chemical, and 
microbiological barriers, to protect the host from 

external insults. In addition, the skin contains an 
intricate network of immune cells resident to the 

tissue, crucial for host defense as well as tissue 

homeostasis, deregulation of immune responses 
often leads to impaired healing and poor tissue 

restoration and function (Nguyen and Soulika, 2019).  
ISOLATION OF PATHOGENIC BACTERIA 

    A total number of 60 swabs about 40 (66.6%) 

show positive culture of bacterial growth versus 
20(33.3%) show negative for culturing table (1). In 

this result Psudomonase aerogenosa appear in 40 
positive culture that dividing acording to degree of 

burn 
 

Degree  Burn (No. of p.aerogenosa) 

N=40 

Burn without infection 

N=20  

1 st  4 ( 2  isolates) 12 

2 nd  12(3 isolates) 6 

3 ed  18 (4 isolate) 2 

4 th  6 ( 1 isolate )  

38

22

0

5

10

15

20

25

30

35

40

more than 50 less than 50

more than 50 less than 50



 

 

World Bulletin of Public Health (WBPH)  
Available Online at: https://www.scholarexpress.net 
Volume-8, March 2022 
ISSN: 2749-3644 

 

 

48 

total 40 (10 isolate) 20 

 

This agrees with Vural et al. (2013) in Turkey who 

revealed that Pseudomonas aeruginosa (45.5%) was 
the most predominantly isolated bacteria from the 

wounds, and there was good concordance between 
the results of the surface swab and quantitative 

biopsy culture samples (78%).  

         Burns are one of the most common and 
devastating forms of trauma. Patients with serious 

thermal injury require immediate specialized care in 
order to minimize morbidity and mortality. Significant 

thermal injuries induce a state of immunosuppression 

that predisposes burn patients to infectious 

complications (Church et al.,2006). 
      The results of antibiotic sensitivity test for P. 
aerogenosa Most bacterial isolates showed high 
resistance towards Ceftazidime , Tobramycin, and 

Gentamicin with percentage 90%, 80%, 80%, 

respectively, while The bacterial isolates showed a 
varying resistance to each of Ciprofloxacin 50%, 

Amikacin 40 %, Pipracillin 70% , in other word was 
less resist to TC 20% and no resistance toward IMP 

0 % as shown in Figure (4) 
 . 

 
Figure (4 ) antibiotic susceptibility test against P. aerogenosa   in burn patients 

     The results by Gupta et al.,2019 revealed that  

the emergence of extensively drug-resistant and 
pandrug resistant strains in burn patients  and all 

isolates  were exhibited resistance to the commonly 
used antibiotics as well as new generation antibiotics 

and recorded  Meropenem (83.78%), Imipenem 

(85.41%) Amikacin (87.03%) and Ciprofloxacin 

(89.19%)  .  
     The study shows that the mean serum 

concentration of IL-10 in patients is increase 
significantly (61.4 ± 11.8) than in healthy subjects 

(4.58 ± 0.77) as control group, as shown in Figure 

(5) 
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Figure (5) The mean serum concentration of IL-10 in patients. 

        

Our study is closely agree with  Pileri and his 

colleagues(2008) they  indicated that .IL-10 levels 

were higher in septic patients than in non-septic 
patients. , the high value of circulating IL-10 on day 3 

suggests that cytokine may discriminate between no 
survivor septic and survivor septic patients , as well as 

they noticed that, among the patients who developed 

sepsis, the analysis of IL-10 on day 3 was a 
determinant discriminator between survivors and 

nonsurvivors. This result suggests that, in addition to 
its anti-inflammatory effect, IL-10 also appears to be 

correlated with the development of septic 

complications. 

       Balouchi et al., 2014  revealed that IL-10 level 

was significantly higher than healthy and mention 
that immunological abnormalities have been 

characterized in β-TM , many of which are linked to 

cytokines and this imbalanced immune condition 
involving inflammation and immunosuppression in 

patients.  
     The present study also observed   that the 

concentration of IL-10 (pg/ml) in Burn patients with 

P.aerogenosa  infection was  43.77 ± 11.9 pg/ml, 
Burn  patients without infection was 18.21 ± 3.5 

pg/ml and normal persons  were 4.5 ± 0.06 pg/ml as 
shown in Figure (6) . 

 
Figure (6 ) IL-10 serum level in infected burn patients and non infected patients 
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CONCLUSIONS 

       Burn injuries occur more frequently in 
individuals aged 16-30 than in other age groups. The 

number of microorganisms that cause burn wounds 
rises with the burn percentage. Infections of burn 

wounds and blood are more commonly caused by 

Gram negative bacteria than Gram positive bacteria. 
Antibiotics that treat P.aerogenosa in vitro include 

imipenem. L-10 concentration rises in burn patients. 
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