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Abstract 

Urinary tract infection is the most common community acquired infections, 
also nosocomial acquired among children. The level of (IL-6) either in serum 
or in urine may reflect the disease severity in patients with different forms of 
urinary tract infection, as well as the bacterial cause implicated. So the aim of 
the study was to evaluate the serum IL-6 level in pediatric UTI less than 10 
years in Kirkuk city Iraq. ELISA technique was performed to evaluate IL-6 
level in patient's serum. The results showed that there is a relation between 
UTI infection and IL-6 level. Level of IL-6 elevates among children in cases of 
positive urine culture more than negative cases, recording (mean ± standard 
deviation) for positive urine culture of bacterial cause (77.56±33.84) 
comparing with control group (7.6±2.16).  Level of IL-6 elevated among age 
group (6-10years) and in cases of infection with E. coli. Level of IL-6 elevate 
among male more than female in cases of UTI. Furthermore, children 
suffered cystitis recorded a higher mean value (88.21 ng/L) than children 
with pyelonephritis (17.83 ng/L) as well as F. value= (3.54) at df= (2) were 
significant at level (p ≤ 0.05). 
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Introduction 

Urinary tract infection  defines as significant number more than or equals to 

(≥10
5) Colony Forming Units (CFU) ⁄ml of pathogenic bacteria in the urinary 

system (Schnarr and Smaill ,  2008). Urinary tract infection is the most 
common infection in children in both nosocomial and community acquired 
infections, recording a high morbidity and remarkably increased economic loss in 
the course of treatment (Ojo and Anibijuwon, 2010). It can be caused by 
remarkable invasion of pathogenic microorganism into the urinary system 
(Buonsenso and Gutaldi, 2012). 

The prevalence of UTI in one study, as estimated, in pediatric male and female 
younger than 6 years old was found to be 1.8% and 6.6% respectively (Hansson 
and Jodal, 2004). UTI classifies into two types: acute pyelonephritis and lower UTI 

                                                           
1 ORCID: 0000-0002-9165-3538. College of Science, Dept. of Biology, University of Tikrit 
2 Corresponding Author. ORCID: 0000-0002-4150-514X. Asst. Prof. Dr., College of Pharmacy, 

University of Kirkuk, PhD Medical microbiology-Immunology, sonama66@uokirkuk.edu.iq 
3 ORCID: 0000-0002-9893-8085. College of Dentistry, University of Tikrit 

Year: 2022 

Volume: 12 

Issue: 1 

For cited: Hameed, N. W. S., Salih, S. M. & Pambuk, C. I. A. (2022). Evaluation of interleukin-6 level in the sera 

of children with UTI in Kirkuk city, Iraq. Journal of Current Researches on Health Sector, 12 (1), 63-74. 

Research Article 



64                     Hameed, N. W. S., Salih, S. M. & Pambuk, C. I. A. (2022). Evaluation of interleukin-6 
level in the sera of children with UTI in Kirkuk city, Iraq 

 

(Elder et al., 2011).  It is the second highest cause of morbidity in children after 
respiratory tract infections. UTI affects approximately20% males and 8% females 
during childhood (Merguerian et al., 2010).    

More than 95% of recorded urinary tract infections, as a global estimation for the 
disease, are caused by a single bacterial species (Agarwal, 2012).   Escherichia 
coli is the most important and frequent infecting organism involved in acute 
infection (Baraboutis et al., 2011). Also, the other important bacteria that can be 
responsible for UTIs include gram positive cocci, such as Staphylococcus aureus, 
coagulase negative Staphylococci and Enterococcus faecalis.  Furthermore, the 
other Gram negative organisms responsible for causing UTIs include Proteus 
species, Klebsiella species, Enterobacter and Pseudomonas aeruginosa May also 
include fungal and viral infection (Hryniewicz et al.,2001).  

Bacteria causes' urinary tract infection may induce a urinary tract cytokines 
response (Hedges et al., 1992). The release of the bacteria induced 
proinflammatory cytokines e.g.  Interleukin-6 (IL-6) and others into the blood 
stream can contribute to the systemic host response. 

Interleukin-6 (IL-6) is a proinflammatory cytokine that synthesized by T cells, 
Macrophages, B cell, endothelial cells, fibroblasts, and epithelial cells. When the IL-
6 systemically is released, it stimulates the liver to produce an acute phase protein 
such as C-reactive protein and fibrin responsible for the acute phase response 
(Abbas et al., 1991).  

Also (IL-6) is a multifunctional cytokine with diverse action involving in 
proinflammatory and immunoregulatory function. It plays a pivotal role as an 
activator factor of the acute phase response acting on the temperature regulatory 
center in hypothalamic region (Kishimoto et al., 1992). The level of (IL-6) either in 
serum or in urine may reflect the disease severity in patients with different forms 
of urinary tract infection (Otto et al., 1999). Since the UTI is a common disease 
according to our previous study (Issa et al., 2007), so the aim of this study to 
evaluate the serum IL-6 level in pediatric UTI under 10 years in Kirkuk city Iraq. 

Methodology 

Ninety of pediatric UTI understudy cases undergone for evaluation of IL-6 level in 
blood serum. From our previous study, patients categorized into three groups, first 
group included 40 children had positive urine culture form cystitis and 
pyelonephritis, second group 40 children had negative urine culture and third 
group included 10 healthy children (control group) were included in the present 
study (Shahab et al., 2017)  Evaluation of IL-6 performed by using human ELISA 
kit. Patient's age ranged between 4 days-10 years old. 

IL-6 ELISA Test. 

Blood Collection  

For serological tests about 2.5 ml of blood samples were placed in plane tubes and 
left for 30 minutes at 37ºC. The clot then removed and the sediment re-centrifuged 
at 3000 rpm for 10 minutes. Then the sera obtained from centrifugation were then 
aspirated using automatic micropipette and transferred into two clean sterile 
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ependorff tubes. Then the tubes labeled and stored in freeze at (-20ºC) for late 
serological tests and for ELISA technique detection of IL-6.   

IL-6 Intended use 

The kit (Bioassay Technology Laboratory), is a sandwich immunoassay with 
enzymatic colorimetric detection for in vitro quantitative measurement of IL-6 
level in human`s serum and other biological fluids. 

Procedure  

All the steps were performed according to the instructions provide by the 
instructor with the kit. 

1. Preparation of Standard Solution. 

Different concentrations were prepared according to a standard of original 
concentration provided in the kit, prepared and diluted in small tubes and used 
independently following the instruction. 

320ng/L Standard 
no.5 

120mloriginalstandard+120ml standard 
diluents 

160ng/L Standard 
no.4 

120 ml standard no.5  +120ml standard 
diluents 

80ng/L Standard 
no.3 

120ml standard no.4+120ml standard 
diluents 

40ng/L Standard 
no.2 

120ml standard no.3+120ml standard 
diluents 

20ng/L Standard 
no.1 

120ml standard no.2+120ml standard 
diluents 

 

2. Well Preparation 

A- Blank Well. 

To the blank well chromogen solution A and chromogen solution B, and stop 
solution were added. 

B- Standard Solution Well. 

Were added 50ml standard and 50ml streptavidin-HRP. 

C-Sample Well to be tested. 

1. Fourteen ml of the sample was added to the ten ml IL-6 antibodies, fifty ml 
streptavidin-HRP. Covered with seal plate membrane and shaked gently to mix 
them up. Incubated at 37ºC for 60 minutes. 

2.The 30x wash buffer was diluted to 3x using pure H2O. 

3.The removed the seal plate membrane carefully washed down from five to four 
by automatic washing method. 

4.After the 4th to 5th wash step was done ,  chromogen solution A were added in 50 
ml  firstly to each well and then added 50 ml chromogen solution B to each well as 
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well.  shacked gently to mix them up . Incubated for  10 minutes  in dark place in 
order for color development. 

5.Once the blue color stopped  to develop further ,50ml of stop solution was 
immediately added to each well . The color in the wells was instantly  changed 
from blue to yellow. 

6. Then within 10 minutes, following the adding of  stop solution , with no delay, 
the optical density (the absorbance) of each well was determined  with microplate 
reader set to 450nm. 

Standard curve Generation and Interpretation of present data. 

1. The average of duplicate reading was obtained for each standard. 

2. A standard curve was generated by Microsoft axel 2010, plotting the average 
optical density in absorbance units (y-axis), against the known standard 
concentration in ng/L(x-axis). 

Statistical Analysis. 

Statistical analysis was performed using several programs of Excel 2010, SPSS and 
access statistic program. The comparison was done using; Chi-square (X2), Anova 
test mean and probability (P value). The P value ≥ 0.05 was considered statistically 
significant, and for result of givin P value recording  ≥ 0.01 was considered highly 
significant, while for those recording a P value >0.05 considered non-significant. 

Results and Discussion 

Evaluation of IL-6 level in Blood serum of children with UTI.    

In cases first  group was positive urine culture (mean ± stander deviation ) 
(77.56±33.84) compared with control group (7.6±2.16), Regarding the second 
group negative urine culture was (mean ± stander deviation) (35.95±11.12) 
compared with control group(7.6±2.1) as well as F. value= (13.728) at df =(3) were 
highly significant at the statistical level p≤ 0.05 and  at level p≤ 0.01 as shown in 
figure (1).  
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 Figure (1). IL-6 serum level in pedistric UTI Positive and Negative Urine Culture. 
    

Infections of the urinary tract induce local and systemic cytokine production  
(Benson etal.,1994). The present study demonstrates that the serum IL-6 levels 
were higher in UT infected children with positive urine culture than in those with 
negative urine culture. In general. IL-6 is an important proinflammatory cytokines 
in various infections . An elevated IL-6 concentrations were found in the blood, of  
neonates as well as children with UTI (Benson etal.,1996) . Moreover, IL-6 
increased levels was also  found in the serum and urine of children suffering from 
acute pyelonephritis.  

This results is in an agreement with (sundval,2014) through study on UTI found 
concentration of IL-6 in the urine,  was higher when growth of bacteria in,  the 
urine compared with negative urine culture. A lower concentrations of IL-6 found 
was in agreement with (Otto et al.,1998) through their  study they reported an 
evaluated levels of IL-6 in patients with UTI, and they reported a significant 
increased levels of serum IL-6 concentrations,  especially patients with   febrile 
UTI, regardless of the involvement of bacteremia ,  suggesting that IL-6 produced, 
upon the activation,  at the site of infection in the urinary tract,  can reach the 
bloodstream establishing a systemic disease in patients suffering from febrile UTI , 
without bacteremic state recording  . So this result agreed with (William and 
Wilkins,1994)through study on childhood patients with UTI found IL-6 
concentration were higher,  in the children with UTI than in the children without 
the infection, may be  because the first line of immune defense is very important in 
defense mechanism against the bacterial pathogen. So  if this first line of defence 
mechanisms  fails , opining urinary gates for bacterial pathogens establishing a foot 
step in  the urinary tract,  an inflammatory response is initiated . The attachment 
process  by bacterial fimbriae to  uroepithelial cells, making a significant foot step 
in bladder , allows for close contact between host and pathogen. Then followed by 
a molecular trans membrane signalling through TLRs induced by pathogen 
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associated molecular patterens (PAMPs),  leads to the,  production of 
proinflammatory mediators such as cytokines with subsequent recruitment of 
professional immune,  cells to the infectious site. Specifically, the IL-6 is 
functionally needed for neutrophil , recruitment and further activation in , the 
urinary tract . Now, a second wave of neutrophil-derived antimicrobial peptides 
can act to eliminate invading bacteria (Chromek, Slamova et al.2006).  

Evaluation of IL-6 level in Blood serum in children with UTI according to 
Gender. 

Among (80) children with UTI evaluation IL-6 in serum blood found 
(male/female)(17/23)compared with control groups (10)(male/female)(4/6) in 
cases positive urine culture and negative urine culture, as well as F. value=(2.26) at 
df=5 were significant at level 0.05 and also non significant at the statistical level 
0.01. All these result have been shown in  figure(2). Notes (*)means children 
patients in cases positive and negative urine culture/(**)children health (control 
group).   

 
Figure (2): Distribution of the IL-6 level according to Gender in Children with 
and without UTI  and positive and negative urine Culture. 

This result two cases shows change in level of IL-6 in male more than female. 
These results are agrees with (Tory and Suzanne,2013) who studied the 
relationship between IL-6 with gender found change IL-6 in male more than 
female because  male autonomy more strongly of female leads increase IL-6 in 
male. These results are  disagreement with(Wu et al.,2013) IL-6 concentration 
were not different between  male and female this result disagreement (Abolfazl et 
al.,2013)which shows that females show changes in the level of IL-6 more than 
males so disagreement with (Benson et al.,1996) IL-6 responses  higher in girls 
than boy depended to anatomy  immune response make in male more than female.  
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Evaluation of IL-6 level in Blood serum in children with UTI according to age 
group. 

All children age in the study ranges   from(4day-10 years old) so they divided into 
three categories(4day-˃3years),(3-˃6years)and(6-10 years) and note the 
differences between the three groups turned out that category of age(6-10years 
old ) are the most change in the level of IL-6 from the rest of the other categories 
,as well as F. value=(11.29) at df=(2) were highly significant at level(P<0.05)and 
also highly significant at the statistical level (p<0.01).All these result as shown in 
Figure(4-15).    

 
Figure (3): Distribution of IL-6 levels according to age groups in Children 

with UTI  

This study reported a change  in IL-6 level in age group(6-10years) more than the 
other age groups .  these results agree with (Kleiner et at.,2012)through study on 
cytokine levels in the serum, in this study analyzes the profile of 48 serum 
cytokines in  healthy subjects , making a comparison between adults (≥18 years), 
with young children and children (1-6and7-17years)found cytokine level of  IL-6 
in children recording  more changees from age (7-17) . may be most probably  due 
to the physiological changes,  that occur during adolescence , so this result agree  
with (Hartel et al.,2005)through study on cytokine responses correlate 
differentially with age in infancy and early childhood found same result so this 
result agree with (Sack et al.,1998)through study on children emulation level IL-6 
in serum found serum IL-6 levels are physiologically elevated around 3- 14years 
old.  This study is agree(Abolfazl et al.,2012) through a study of children of age (1 
month -12 years) patients urinary tract  infection noticed through this study that 
changes in the concentration level IL -6 in the blood serum were more in children 
in the age groups of age (1-121month) compared to with other age groups.The 
main reasons due to infants born with an immature immune system that doesn`t 
completely develop till several years after birth. 
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Evaluation of IL-6 level in Blood serum in children with UTI according to 
cystitis and pyelonenephritis. 

Among (80) children (40) children in cases positive urine culture suffered 
inflammation cystitis and pyelonephritis (34)from children suffered cystitis (mean 
=88.21ng/L) while (6)children suffered pyelonephritis (mean=17.83ng/L) as well 
as F.value=(3.54) at df=(2) were  significant at level(0.05)and non –significant at 
level (0.01),as showed in figure (4). 

 

 
Figure (4): Distribution of elevated IL-6 levels according to the type of UTI 

(Cystitis and Pyelonephritis) 

This study shows increase in level of IL-6 in cystitis cases more than pyelonephritis  
and this result agreed with  (Rodhe et al.,2009) through study on evaluation IL-6 in 
cases of acute cystitis who found  that IL-6 elevated compared with control group 
so this result disagreed with (Abolfazl et al.,2013) reported through a study on 
serum level of IL-6 , that this interleukin can be used as diagnostic markers of 
acute pyelonephritis in children , recording  change level of   IL-6in case of acute 
pyelonephritis comparing with lower UTI (cystitis).                                                                                      

Evaluation of IL-6 level in Blood serum in children with UTI according to 
types of bacteria  

Among (40) evaluation level IL-6 regarding E.Coli (mean=118.64ng/L) , Klebsiella 
pneumonia (mean=85.25ng/L), Proteus mirabilis  (mean=60ng/L), 
Pseudomonasaeruginosa (mean=19ng/L) while Staph.aureus and Staph epidermidis 
(mean=31.83,27.66ng/L)as well as F.value=(1.70) at df=(5) non significant at 
levels (P>0.05,0.01)  ,as shown in figure (5). 
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Figure (5): Distribution of elevated serum IL-6 levels according to type of 
bacteria in children with UTI                                                                            

When the bacterial arrives to be in contact with the mucosal surface, the   urinary 
tract cytokine responses are initiated (Hedges et al.,1991). Once the uroepithelial 
cells is activated upon the  attachment and by the influence of bacterial PAMPs,   
the first set of cytokines that includes several proinflammatory cytokines such as  
IL-6, IL-1, IL-8, and other , chemokines is generated (Benson et al.,1994). The 
greatness and the diversity of cytokines is influenced by, the virulence of the 
infecting bacterial strain, including most importantly the pili.  

This study  found a remarkable change level of IL-6,  in gram negative bacteria 
more than gram positive bacteria these results agree with (Heney,1992) on study 
on  IL-6 and the relationship of c-reactive protein,  and fever in children , they 
found change levels of IL-6 in cases gram negative higher compared with gram 
positive so these results agree with(Hessle et al.,2005) on study on both gram 
positive and gram negative bacteria , found gram negative bacteria induced at least 
twice  as much,  IL-6 as did gram positive bacteria.  Concluding,  the different 
cytokine architecture can be provoked by gram positive and gram negative 
bacteria, which might optimize clearance of bacteria that different in cell well 
structure. 

These result agreed with (Benson et al.,1996) which recorded through a study on 
children ,  that cytokine responses to bacterial urinary tract infection,  vary with 
the severity of infection and that cytokines activation is affected by a variety of 
host,  and bacterial parameters.  E .Coli reported the more  commons changes level 
of l IL-6 than the other bacteria. 
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Conclusions 

The current study discloses some important conclusion points. There is a relation 
between UTI infection and IL-6 level . Level of IL_6  elevates  among children in 
cases of  positive urine culture more than children in cases  of negative urine 
culture.  Level of IL-6  elevates among age group (6-10years). Level of IL-6 elevates 
in cases of infection with  E coli . Level of IL-6 elevate among male more than 
female. 
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