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ABSTRACT 

Urinary tract infection is the presence of microorganisms mostly 

bacteria in the urinary tract, one of the reasons that increases the risk of 

infection is diabetes, which is the most common metabolic disorder that 

is increasing at an alarming rate all over the world, due to high blood 

sugar caused by weak immunity leading to This results in damage to 

neutrophil function and decreased antibacterial activity in urine and thus 

bacteriuria.The study included 118 samples (73 samples for diabetic 

patients and suffering from urinary tract infection, and 45 samples for 

UTI without diabetes), where the level of interleukin-6 was measured in 

these two groups and compared with the control group (20 samples), and 

the level of this immune cytokine was compared at Infection with 

different bacterial species. 

The level of interleukin-6 was high in patients with urinary tract 

infection who did not suffer from diabetes, which reached (24.1 ± 8.75) 

ng/ml compared to the control samples whose level was (0.763 ± 4.18) 

ng/ml and with a significant difference (0.01>p). . There is a significant 

increase for IL-6 in patients with urinary tract infection without diabetes 

(2.58±9.77) compared to the control samples whose level reached 

(0.551±3.79) at a significant level (P>0.01). 

The highest level was when infected with E.coli and its level was (3.92 ± 

17.51) ng/ml in normal UTI patients and (2.571 ± 13.43) ng/ml in 

diabetic patients. 

Introduction 
Urinary tract infection means the presence of 

microorganisms in the urinary tract, most often 

bacteria [1].The urinary tract is characterized by its 

natural defense mechanisms that prevent urinary tract 

infections [2] .The term urinary tract infection refers 

to the presence of at least 105 bacteria cells / 1 ml in 

a single urine sample [3]. E.coli bacteria are the main 

cause of urinary tract infections, as they constitute 

mostly (90-50%) of the isolated species due to their 

superficial structures that help them attach to the 

epithelial cells of the urinary tract, followed by less 

common types such as Enterobacter spp, Proteus spp 

and the Klebsiella spp[4]. In addition to other species 

such as, Pseudomonas aeruginosa, Staphylococcus 

epidermidis and Staphylococcus aureus [5] . 

Multiple and unique potential mechanisms of diabetes 

may contribute to the increased risk of UTI in 

diabetic patients [6]. Type 1 diabetes appears at an 

early age, mainly due to the destruction of the 

pancreas by autoimmunity, and thus results in 

complete insulin deficiency [7]. 

Type 2 diabetes (T2D) is a metabolic disorder that is 

the most common and clinically important and which 

has recently become a global epidemic and a major 

problem faced by health care in different parts of the 

world[8] . Diabetes is defined as an immune disease 

that leads to a defect in insulin signaling and the 

selective destruction of insulin-producing beta cells 

and this is where cytokines play an instrumental 

role[9]. Chemokines play a major role in 

inflammatory processes through the regular migration 

of leukocytes to sites of damaged tissues[10]. 

Interleukin IL-6 is a cytokine with multiple functions 

and directions, involved in the regulation of immune 
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responses, acute phase responses and inflammation. It 

is produced by endothelial cells, fibroblasts, 

monocytes, and macrophages in response to various 

stimuli (IL-1, IL-17 and TNF- a) During systemic 

inflammation, in innate immunity IL-6 directs 

leukocyte migration and activation[11]. IL-6 inhibits 

insulin-dependent insulin receptors by interfering 

with insulin sensitivity and enhances glucose 

production and stimulates LDL and triglyceride 

production in the liver[12] . 

Material and method 
This study was conducted in some hospitals in Salah 

al-Din Governorate (Salah al-Din General Hospital, 

Balad General Hospital, Dhuluiya General Hospital, 

Samarra General Hospital) for the period from 

October 2020 to March 2021, at ages ranging from 

(20-60) years. Patients were placed in sterile plastic 

containers. Patients were recommended that the 

sample be collected from the midstream urine (Clean-

Catch-Midstream Urine) and information regarding 

age, gender and whether there was a previous urinary 

tract infection (UTI) was recorded in the 

questionnaire. 

The samples were cultured by taking a sterile loop of 

the bacteria vector (loop) from urine samples on 

saline mannitol agar medium, blood agar medium and 

MacConkey agar medium. The plates were incubated 

under aerobic conditions at a temperature of 37°C for 

(24-48) hours, all the colonies of single isolates were 

transferred to the appropriate medium. Her then 

diagnosed colonies phenotypically 

[13]  A portion of the bacterial colonies were taken 

and stained with Gram stain, then examined under a 

light microscope using an oil lens with a final 

magnification of X100 to observe the response of 

cells to the dye, their shape and arrangement and to 

distinguish between Gram positive and negative cells. 

Biochemical tests were used to diagnose positive and 

negative bacteria. Then use the Vetik 2 compact 

system to give a final diagnosis of the bacterial 

isolates. 

Measurement of the level of interleukin-6 in the sera 

of patients with urinary tract infection (UTI). 

This ELISA kit uses the Sandwich-ELISA method. 

The Microelisa plate available in this kit was pre-

coated with an antibody specific to IL-6. Standards or 

samples are added to the existing pits and combined 

with the specified antibody. An IL-6-specific 

antibody (HRP) is then added to each pit and 

incubated. Components are washed. TMB substrate 

solution is added to each pit. Only those pits 

containing IL-6 antibodies and IL-6 conjugated HRP 

will appear 

It is blue and the intensity of the color varies 

depending on the concentration. 

Results and Discussion 
The results of bacterial isolation for 73 people with 

symptoms of UTI and with diabetes, and 45 people 

with symptoms of UTI without diabetes, showed that 

the number of samples that gave bacterial growth on 

the culture media used was 35 samples out of the total 

samples for people with UTIs and they have diabetes, 

while 35 samples appeared for people with UTIs who 

do not have diabetes. After conducting biochemical 

tests, the following bacterial types were diagnosed: 

Escherichia coli, Klebsiella. pneumoniae 

Pseudomona aeruginosa, Staphylococcus aureus, 

Enterococcus faecalis, Staphlococcus. 

saprophyticus , 

The current study showed that the percentage of 

isolates of Escherichia coli from patients with 

urinary tract infection who have diabetes is (28.50%), 

and it was the most prevalent pathogen, followed by 

Staphylococcus aureus bacteria, which recorded an 

isolation rate of (25.70%) as shown in Table (4-1).  

 

Table (4-1) Percentage of bacterial types that cause urinary tract infection for diabetics and non-diabetics 
Escherichia 

 coli 
Staphylococcus 

 aureus 
Enterococcus 

 faecalis 
Klebsiella. 

pneumoniae 
Pseudomonas 

 aeruginosa 
Staphlococcus 

Saprophyticus 
Insulation Groups 

28.50% 25.70% 17.10% 5.70% 8.50% 14.20% Diabetics with UTI 

31.42% 22.28% 14.28% 8.57% 11.42% 11.42% Patients with UTI without 

diabetes 
 

With regard to patients with urinary tract infection 

without diabetes, the percentage of E.coli was 

recorded (31.42%), which is the most common cause 

of urinary tract infection, while the percentage of 

Staphylococcus aureus was recorded, it was isolated 

(22.85%). It is noted from the percentages in Table 

(4-1) that Gram-negative bacteria were the 

predominant and the most common E. coli bacteria in 

persons with urinary tract infection without diabetes, 

E. coli contains many factors associated with 

virulence, including Adhesives, toxins, iron 

acquisition agents, lipopolysaccharides, 

polysaccharide capsules, gases, plasmids and other 

mobile genetic elements [14]. Gram-positive bacteria 

were observed in greater proportions in people with 

diabetes, represented by Staphylococcus aureus. It is 

known that people with diabetes suffer from weak 

immune systems, which facilitates the opportunity for 

bacteria to spread, and because of its virulence factors 

that enable it to infect the host’s body systems and 

cause infection in vulnerable families. Those with 

weak defenses that are frequently exposed to 

antibiotics such as weakened immunity, diabetes, and 

other anatomical abnormalities of the urinary tract) 

[15]. 
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Interleukine-6   kinetics measurement in serum of patients with urinary tract infection. 

Samples Interleukine-6    

Samples of patients with urinary tract infection 9.77 ± 2.58 

Control 3.79 ± 0.551 

Samples of patients with diabetes and suffering from urinary tract infection 8.75 ± 1.24 

Control 4.18 ± 0.763 

 

The results of the current study appear when 

investigating the level of immune cytokines. 

IL-6 in the serum of UTI patients and diabetics, as 

Table (4-2) shows, there is a significant increase for 

interleukin-6 in UTI patients without diabetes, which 

reached a level of (24.1±8.75) ng/ml compared to 

samples The control, which had a level of 

(0.763±4.18) ng/ml, with a significant difference 

(0.01>P). IL-6 is a sensitive physiological marker of 

subclinical systemic inflammation, and is associated 

with insulin resistance and diabetes[16]. It is noted in 

the above table that there is a significant increase for 

IL-6, as its level reached in patients with urinary tract 

infection without Incidence of diabetes to (2.58 ± 

9.77) compared to the control samples, which reached 

a level of (0.551 ± 3.79) at a significant level (0.01 

P>). (Min Yang) study showed that the level of IL-6 

in blood was significantly higher in DM patients than 

in healthy controls, where its level was (30.3±21.5) 

pg/ml compared to healthy controls (2.6±1.2) pg/ml 

and with a significant difference (0.01>P) and that 

IL-6 had a significant association with the 

inflammatory marker CRP or serum ferritin [17]. 

Figure (4-1) Interleukin-6 levels, depending on the 

type of bacterial infection 
 

 
Fig. (4-1) shows the level of IL-6 in the serum of patients 

with urinary tract infection and diabetes patients, 

according to the bacterial infection, and as shown, the 

highest level was when infected with E.coli and its level 

was (3.92 ± 17.51) ng/ml in patients with UTI normal 

and (2.571±13.43) ng/ml, in diabetic patients. 
 

Infection with E.coli elicits innate and adaptive 

immune responses, characterized by the production of 

a number of proinflammatory mediators, including 

cytokines and chemokines, including interleukin-6 

[18] (IL-6). Synthesis of IL-1α, IL-1β, IL-1ra, IL-6 

and IL-8 at the protein level After stimulation with 

the E. coli strain, a different kinetic response to IL-6 

was found, with peak levels already reached in two 

hours[19]. 

 Pseudomonas.aerginosa followed with kinetic levels 

of (2.71 ± 9.02) ng/ml for normal patients and (1.567 

± 6.153) ng/ml for diabetic patients. P. aeruginosa has 

different acquired resistance mechanisms, and 

carbapenemase enzyme production is the most 

dangerous because this The enzyme can degrade all 

penicillins, cephalosporins, and carbapenems, 

exacerbating inflammation [20]. Pseudomonas 

aeruginosa promotes phagocytosis through the IL-6 

signaling pathway, and the inflammatory response 

triggered by bacterial processing enhances the ability 

of these macrophages to control inflammation 

through increased proliferation [21]. 

Either Staph. aureus kinetic level was as follows 

(0.249 ± 6.479) ng/ml, and (0.991 ± 8.1) ng/ml, for 

both normal UTI patients and diabetic patients, 

respectively, while Klebsiella.pneumomiae IL-6 level 

reached (2.81 ± 7.58) (ng/ml (1.258 ± 6.793) ng/ml, 

and reached in those infected with Staph bacteria. 

Haemolyticus (0.454 ± 5.779) ng/ml in patients with 

urinary tract infection without diabetes, and its level 

was (0.405 ± 7.238) ng/ml in patients with diabetes, 

and the level of these kinetics was when infected with 

Enterococcus.faecalis bacteria (1.291 ± 5.133) ng/ml, 

in normal patients (0.827±6.135) ng/ml.. 

Recommendations and conclusions 
The study showed that the most common type of 

Gram-negative and Gram-positive bacteria in urinary 

tract infections is E.coli. The level of interleukin-6 

was elevated when infected with E.coli bacteria for 

non-diabetic patients. 

The study of other types of other immune cytokines 

such as IL-10, IFN-β, IL-1β and 17-IL should be 

further studied, and their relationship to the different 

etiologies of urinary tract infections, as well as their 

role in differentiating between the severity and 

severity of diabetic UTIs in non-diabetic patients, 

should be further investigated. People with diabetes, 

studies should be conducted on a large number of 

patients, to check the levels of cytokines more 

comprehensively and better. 
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 في عدوى المسالك البولية بين مرضى السكري وغير المصابين بالسكري  IL-6 دور

 2نهاد عبد الحسين جعفر،  1الاء جاسم علي

 ، تكريت ، العراق جامعة تكريت، كلية العلوم  1

 ، تكريت ، العراق جامعة تكريت ،كلية الطب البيطري  2
 

 الملخص

كري، التهاب المسالك البولية هو وجود ميكروبات في الغالبب بكترريبا فبي المسبالك البوليبة، لأسبد ااسبباب التبي تطيبد مبب  طبر اض بابة هبو مبر  السب
بسبببب ارتعبباد الببدم السببكر النبباجم هببب وهببو ااك ببر ًببروهوا، وهببو اتببطراب التم رببذ الغببيا ي الببيي رتطارببد بمعببدع رنببير بببال طر فببي جميبب  لأنسببا  العببالم، 

ببملت الدراسببة   118تببعا المناهببة ممببا رببتدي ولببة تلببا وويعببة العببدطت وان عببا  النًبباي المتبباد للبكترريببا فببي البببوع وبالتببالي البرلببة الجر وميببة، وً
ر  السبكري،، سربت تبم سيبات مسبتوى هرنة لمرتة المسالك البولية بدوب مب 45هرنه لمرتة السكر ويعانوب مب هدوى المسالك البولية و73هرنة )

ببا فببي المرتببة الببيرب يعببانوب مببب  6هرنببة،، كبباب مسببتوى اضنترلببوكرب  20فببي هبباترب المجمببوهترب ومبارنببة بالمجموهببة التببابطة ) 6ونترلببوكرب  مرتععو
±  0.763رنبات التببا التبي بلغبت )، نانوغرام / مذ مبارنة بع8.75±  24.1هدوى المسالك البولية واليرب ط يعانوب مب مر  السكري واليي بلغ )

فبي المرتبة البيرب يعبانوب مبب هبدوى المسبالك البوليبة دوب مبر   IL-6 طيباد  ،، هنباك دطلبة هلبة P<0.01، نبانوغرام / مبذ وبعبرق معنبوي )4.18
 .(P<0.01)، هند مستوى معنوي 3.79±  0.551لعرنات التبا التي بلغ مستواها ) ، مبارنة9.77±  2.58السكري )

مرتببة المسببالك  ، نببانوغرام / مببذ بًببكذ طبيعببي فببي17.51±  3.92ة مسببتوى كبباب هنببد اض ببابة ببكترريببا اضًببريكية البولونيببة وكبباب مسببتوا  )لأهلبب
 .، نانوغرام / مذ في مرتة السكري 13.43±  2.571البولية و )

 

 

 

 

 

 


