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ABSTRACT  
The main goal of this study is to investigate bacterial infections relationship with Interleukins 1-B, IL-6, IL-10 

and IFN-γ concentrations level among persons with urinary tract infections, blood and urine samples were taken 

from 60 patients admitted to Azadi Teaching Hospital and Kirkuk General Hospital, from ages ranged between 

(15-55) years and of both gender, for the period 1
st
 January 2015 to 1

st
 February 2016.  These were 20 positive 

bacterial cultures were recorded and 10 negative bacterial cultures served as control.  The questionnaire list for 

information about the patient was recorded. Microscopic diagnosis was made and biochemical tests were 

conducted for the isolated samples. The Analytical Profile Index System (API) was used to diagnose the types of 

bacterial isolates. Five ml of venous blood samples were taken from all infected people in order to obtain serum 

to measure the levels of Interleukins 1-B, IL-6, IL-10 and IFN-γ concentration using an ELISA technique. The 

results of the current study showed IL-1β was highly significant (P <0.01) in the UTI group (2.180 ±0.341) 

(1.663±0.283), compared with its level in control groups and IL-10 showed a significant decline in the level of 

(P<0.05) when compared with the Control and the results were as follows (15.0± 21.0) (48.2±45.8) respectively. 

When compared to the control, IFN and IL-6 showed no significant differences. Also the current study showed 

the most isolated bacteria were Escherichia coli and Staphylococcus Saprophyticus . 
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Introduction 
Infection of the urinary tract known as the 

inflammatory response of the urinary system is 

caused by the pathogenic bacteria present in the 

urinary tract inside the containers so that they appear 

in the urine sample taken any newly bacteremia 

lactation Bacteriuria and can be difficult to 

distinguish if they were diagnosed with polluted 

external or internal microbial infection [1]. 

Urinary Tract Infection (UTI) is a common disease 

that affects people of all ages, including young 

women, men, children, and the elderly [2]. Forty to 

fifty percent of adult women have a history of at least 

one UTI. An estimate of the UTI cases occurring 

globally per year is 150 million [3]. Susceptibility 

runs of UTI in families and UTI prone individuals 

experience recurrent, often clustered infection with 

potentially severe complications, depending on the 

site of infection and type of UTI [4] . UTIs which 

occur in men, pregnant women, and patients with 

immune suppression or urinary tract abnormalities, 

such as congenital malformations, urinary calculi, 

recent urologic instrumentation, indwelling catheters, 

neurogenic bladder, and kidney transplant and 

women are, more likely to be affected compared with 

men [5]  .  

Infection spread is common in both men and women, 

but the incidence is higher in women because their 

physiology, the body, is regulated by many immune 

system factors. Pathological cases may result from 

abnormal immune system regulation. Both the first 

and second lines of defense are weakened by the 

immune response to infection [6]. 

When bacteria invade the host uroepithelial cells, 

inflammatory mediators such as (IL-6) and (IL-10) 

are produced, and the initiation of apoptotic cascades 

by the epithelial cells results in exfoliation of the 

superficial epithelial cells [7].  

Materiel and Methods 
Sample Collection  

The specimens were collected from Azady Hospital, 

AL_Gomhore Teaching Hospital and some of 

external Laboratory in Kirkuk City, North of Iraq, 

during the period from 1
th
 January 2015 to 1

th
 

February 2016. 

During the period a total of 30 urine samples were 

collected from patient into a sterile container, with 

symptoms of urinary tract infections at a heartburn 

and difficulty in urine. The samples were gathering in 

sterile plastic bottles was a recommendation that the 

patient sample is gathered in the middle of urine 
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(Clean-Catch-Midstream Urine) Badgsl genital area 

by soap and water to avoid contamination of natural 

Ballenbat in this region [8]. 

Microscopic examination of Urine:  

Centrifugation of urine samples was done and the 

swag was poured outside then the sediment applied 

on a clean slide, and a cover slide   was applied over 

the urine sediment. Then slide directly under high 

power field [H.P.F] of light microscope to discover 

any epithelial cells; pus cells; bacteria cells; casts; 

erythrocytes and crystals [9].  

Blood Sample 

five ml of blood were taken from those patients used 

for the separation of sera involved in immunological. 

Were put in sterilized plane tube to clot at 37C˚ for 

(30-45) minutes, then sera were separated by 

centrifugation for 15 minutes at 3000 rpm. 

Haemolysed serum is avoided [10]. 

Identification of the isolated bacteria 

Bacterial species were identified using standard 

methods such as colony morphology and gram stain 

(manufactured by ARCOMEX Jordan). Api 20E 

systems bio meriux company France) was also used 

as directed by the manufacturer [11]. 

Morphological Identification: 

Isolated bacterial colonies were identified according 

to morphology, color and consistency on Nutrient and 

MaCconkey's agar medium and type of hemolytic on 

blood agar medium [12]. 

Microscopic examination: 
Microscopic examination was used to classify 

bacteria to cocci, bacilli and to Gram negative or 

Gram positive bacteria. on the basis of their staining 

with gram stain, size, shape and arrangement of cells 

[13]. 

Determination of parameters 

Cytokines were determinate by using its kit from 

komabiotech, according to the manufacturer's own 

technology ELISA instructions [14]. 

Results & Discussion 
In the present study 30 urine samples (from suspected 

UTI) Male & female has been cultured for detecting 

bacterial infection. Twenty of them, were positive 

and 10 were negative, (the negative group served as 

control group). The results showed in table (1) Forty 

six isolates,has been identified (gram positive and 

gram negative in equal number . The negative culture 

of Urine samples while clinical signs refers to UTI 

may due to present, Urethral syndrome, Ureteral 

obstruction, tuberculosis of the bladder or other 

disease must be considered. The isolated gram 

negative bacteria, were Esherichia coli , 

pseudomonas Proteus moganii, proteus rettgeri, 

Klebsiella pneumoniae. Proteus mirabilis, Serratia 

marcescens , Citrobacter freundii, Klebsiella 

rhinosclomatis, Enterobacter liquefaciens and 

Alcaligenes faecalis .While isolated Gram positive 

bacteria were, Staphylococcus saprophyticus , 

Staphylococcus epidermidis , Staphylococcus aureus 

,streptococcus pneumonia , streptococcus pyogenes 

,Staphylococcus simulans, , Enterococcus faecalis 

and Micrococcus luteus. 

E. coli was isolated more than other gram negative 

bacteria and the percentage is low when compared 

with the other studies, this agreed with Hameed 

[15]in tikrit who found that the prevalence of E.coli 

was (20.5%).  

Another study of Kadir et al,2010[16] in Kirkuk city 

they found that the Escherichia coli infection (10.8%) 

was the commonest among patients with urinary tract 

stones. A study conducted by Otajevwo & Amedu., 

2015 [17] showed that the Most UTIs are caused by 

gram negative bacteria like Klebsiella spp & E coli 

According to Vasudevn, 80-85% of UTIs are caused 

by E. coli, while 5-10% are caused by 

Staphylococcus saprophyticus [18]. 16% of the 

prevalence of the infection was due to Klebsiella 

species. [19]. 

In another study found Staphylococcus aureus and 

Micrococcus luteus were isolated in 4% and 5% from 

women with UTI, respectively. whereas S. 

saprophyticus constitutes to 5% to 10% followed by 

the other Gram negative rods [20]. 
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Table 1: Distribution of bacteria isolated from UTI’s according to gender 
Total   

         % 

Total 

No. 
Females Isolates Males Isolates Type of bacteria Noo 

% No. % No. 

8.70% 4 7.0% 2 11.7 % 2 Staphylococcus epidermidis 1.  

13.04% 6 10.3% 3 17.6% 3 Staphylococcus  saprophyticus 2.  

4.34% 2 3.4% 1 5.9% 1 Staphylococcus simulans 3.  

8.70% 4 7.0% 2 11.7% 2 Staphylococcus aureus 4.  

2.17% 1 3.4% 1 0.0% 0 Enterococcus faecalis 5.  

2.17% 1 0.0% 0 5.9% 1 Enterobacter liquefaciens 6.  

2.17% 1 0.0% 0 5.9% 1 Alcaligenes  faecalis 7.  

2.17% 1 0.0% 0 5.9% 1 Micrococcus luteus 8.  

13.04% 6 17.2% 5 5.9% 1 E. coli 9.  

4.34% 2 3.4% 1 5.9% 1 Streptococcus pyogenes 10.  

6.52% 3 7.0% 2 5.9% 1 Streptococcus pneumonia 11.  

2.17% 1 3.4% 1 0.0% 0 Proteus mirabilis 12.  

4.34% 2 7.0% 2 0.0% 0 Proteus rettgeri 13.  

2.17% 1 3.4% 1 0.0% 0 Serratia  marcescens 14.  

2.17% 1 3.4% 1 0.0% 0 Citrobacter  freundii 15.  

4.34% 2 7.0% 2 0.0% 0 Proteus morganii 16.  

10.86% 5 10.3% 3 11.7% 2 Pseudomonas aeruginosa 17.  

2.17% 1 3.4% 1 0.0% 0 Klebsiella  rhinoscleromatis 18.  

4.34% 2 3.4% 1 5.9% 1 Klebsiella  pneumonia 19.  

100% 46 100% 29 100% 17 Total 
 

The current study showed a significant highly P<0.01 

in the level of IL-1beta concentration in UTI patients 

compared with its level in control groups and the 

results were as follows (2.180±0.341)(1.663±0.283) 

pg/ml respectively. While IL-10 showed a significant 

decline in the level of (P<0.05) when compared with 

the Control and the results were as follows (15.0± 

21.0) (48.2±45.8) respectively. IL-6 and IFN-γ there 

were no significant difference when compared with 

the Control group as shown in Table No. (2). 
 

Table 2: The concentration of interleukins levels in patients infected with UTI 
IFN-γ(pg/ml) IL-10(pg/ml) IL-6(pg/ml) IL-1 β( pg/ ml) Transactions 

31.6 
±20.6 

15.0 

± 21.0 

18.5 
±34.8 

2.180 

±0.341 
Patient 

25.9 
±13.3 

48.2 ±45.8 15.35 

±5.21 
1.663 

±0.283 
Control 

0.87 ns -1.96* 0.40 ns 4.12** T test 

                 Mean ± SE             * P<0.05                  ** P<0.01                                                        
 

Our results agreed with the study carried out by Földi 

[21] where it was found that the concentration of IL-

10 levels was decreased in people with UTI compared 

to the control. .This change marked with an elevated 

level of IL-10 leads to low resistance to infections. 

IL-6, IL-10 produced mainly by macrophages, play 

an important role in the initial phase of the 

pathophysiological processes [22].This may be 

because effect of TNFα which is, effective mediator 

of the inflammation and incites a series of secondary 

cytokines (IL-6, IL-1β) [23]. S. aureus-caused UTIs 

are typically regarded as a secondary infection to 

blood infections. From the bowel, the bacteria are 

transferred to the bladder. Following the bacterial 

attachment, a bio-film forms that thwarts the immune 

system and is the primary factor in the infection. [24]. 
Chemokine, IL-1β, IL-6, were all up regulated in 

bladder from UPEC-infected [25].These results 

agreed with patients about regulation, of IL-6 in 

response to UPEC [26]. The majority of cytokines 

and chemokines were expressed at their highest levels 

24 hours after vaccination and returned to nearly 

baseline levels two weeks later. The type of 

expressed fimbriae also appears to affect the range of 

chemokines secreted [22]. Polymorphonuclear cells 

(PMNs) are drawn in by bacterial adhesion to 

epithelial cells, which also causes the production of 

cytokines like interleukin (IL)-1 and IL-6. A variety 

of urinary inhibitors of bacterial adhesion are 

secreted, including lactoferine, low-molecular weight 

oligosaccharides, serum immunoglobulin A, and 

bladder mucus polysaccharide. A strong innate 

immune response is produced when uropathogenic E. 

coli penetrates these physical barriers by attaching to 

the epithelium. Neutrophils are the most common 

early responders to infected bladders. A variety of 

secreted substances, including antimicrobial peptides, 

cytokines IL-6, TNF-a, IL-1b, G-CSF, and IL-17, are 

found among the cellular infiltrates when a 

mammalian bladder becomes infected. Innate-like 

lymphocytes like T cells and Ag-presenting 

macrophages and dendritic cells have also been 

connected to the UTI host defense [27]. 
In another study (ÇAKIR et al., 2004) in Turkey 

found increases the macrophage activity thereby 

increasing the productive capacity for the pro-

inflammatory mediators [28].  
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Conclusion 
The current study showed a significant highly 

(P<0.01) in the level of IL-1beta concentration in UTI 

patients while IL-10 showed a significant decline in 

the level of (P<0.05). IL-6 and IFN-γ   there were no 

significant difference when compared with the 

Control group. E. coli was isolated more than other 

gram negative bacteria and the percentage was highly 

in female.  
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 ليةتقدير تركيز بعض السيتوكينات في مرضى التهابات المسالك البو 

 
 الملخص

بدد    IFN-γو IL-10و IL-6و IL 1B الس غ ددئاا السشيةسددةك دد  االهدف  الئيسدددن هدد  لدداس الف اعددة لددة هلئدددة لبكددة اللددفوى ال    ئ ددة  سددد ةى  ئ 
هئ زًددي  ددذ كبددةلهذ دددن هد ذددلت لياي  ال لمسسدددن  06ح ددت  ددذ عيددا ل شدديا هددد  الددف  والبددة  هدد   البةلسددة الأشددخيا السردديب    يل هي دديا السددديل  

وكددف عدددجم  . 5610دبئايدددئ  1إلددت  5611يشدددييئ  1الجشددد   لمل دددئ  هدد  وهدد  كدددب ( عدددشة 11-11بدد     وبألسددي   ئاوحددد وهد ذددلت كئكددةع اللدددي  
 16وه  لدة     ئ دة إاجيبسدة  56 ددج    الف اعة.  دذل  الذخص ضس  هةضةع السلمةهيا الخيصة  يل حت دن اع سي   اع بسين ييصة  سلمةهيا 

كسدي ععد خف  امدي    دذ إردئاا ال ذدخسص السجهدئ  وءردئاا اري  دي اا الب ةكسسسييسدة لمل شديا السل ولدة عدسرئ .    ئ دة عدمبسة اي  دئا كسجسةلدة  هد ا ع
 دذ عيدا يسددة هد  هد  ل شديا الدف  الة  دف  هد   اللد را ال    ئ دة. ( ل ذدخسص عادةاعAPI) Analytical Profile Index Systemال ذدخسص 

  قشسددة يعد خفا   -IFNو  IL-10و  IL-6و  IL 1B ئاك د  الس غ دئاا السشيةسدة رسسد  السرديب   هد  عرد  الحردة  لمدت هرد  لتسديت هدد ة يا 
ELISA.  عظهدئا ا دييا الف اعدة الحيلسدة عنIL-1β  ليلسدة كدين اا يرلدة(P <0.01)  1.003(  5.1.6±  6.3.1 السئضدت السرديب    لدفى  ±

وكياد  هجسةلدة الددسرئ   يلسقي ادة هد  (  (P <0.05ااخليضًدي كب دئًا ددن هدد ةى  IL-10وعظهدئ  لدفى هجديهس  الددسرئ  هد  هدد ةا  هقي ادة  ( 6.5.3
كسدي عظهدئا  الددسرئ   سجسةلدة ي لشف هقي ا ه دئكًي هلشة ً  IL-6و  IFNلذ اُمهئ دن ح   ( لمت ال ةالن. ..1.±  5...(  51.6±  11.6الش ييا  
 .Staphylococcus Saprophyticusو  Escherichia coliلن غمب ال   ئ ي السل ولة ان  الش ييا ا

 


