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Abstract
Background
Urinary tract infections (UTIs) are classified as one of the most common infectious diseases worldwide and represent a significant public health
problem. Recurrent infection is one of the major challenges associated with this disease in adults and adolescents.
Aim
This study aims to estimate the concentration levels of interleukin 6, IL-1B8 and 23 (IL-23) and granulocyte-macrophage colony-stimulating
factor (GM-CSF) in the urine of adult and adolescent patients with acute and recurrent urinary tract infections in the city of Sulaymaniyah Iraq.
Materials and Method
This study was conducted in Sulaymaniyah on patients with acute and recurrent urinary tract infections (UTIs) who visited private clinics and
were diagnosed by a specialist physician between January 2023 and July 2023. A total of 68 samples were collected, comprising 26 males and
42 females, with patient ages ranging from 22 to 76 years for adults and 15 to 21 years for adolescents. Fifteen samples were also taken as a
control group. Information was accurately recorded for each sample on a questionnaire, selected based on established criteria. Interleukin-6,
IL-1B and IL-23 and GM-CSF levels were measured in the urine of patients with acute and recurrent UTls using enzyme-linked immunosorbent
assay (ELISA).
Results
In the current study, the number of females with urinary tract infections was 61.3% including adult and adolescent females, while the number
of males was 38.7%. The results of the current study showed that the number of samples from patients with acute urinarytract infections was
higher than from those with recurrent infections, while the rate of recurrent UTI in adolescent females were higher. A significant elevated
levels of IL-6 and IL-1B was found in acute UTI, while a low levels of IL-6 recorded in recurrent adults and adolescents compared to acute UTI
inversely to IL-1B which scored values of 268.19+ 32 ng/ml for recurrent UTI patients and 284.27 + 40 ng/ml for those with adolescent UTI.
Regarding the concentration of IL--23 in the urine of patients with acute urinary tract infections, the results showed a significant difference (P
< 0.05) between the patient group and the control group, with concentration levels of (42.66 + 10.13) and (16.03 + 5.51) pg/ml, respectively.
Similarly, in recurrent cases, there were significant differences at a probability level of (P < 0.05), with concentration levels of (35.07+8.60) and
(16.0£5.51) pg/ml, respectively. As for GM-CSF, the results showed an increase, but it was not statistically significant between patients and the
control group in patients with acute urinary tract infections. .Regarding GM-CSF in recurrent cases, the results showed a significant increase (p
< 0.05) recording 39.16 + 8.23 pg/ml.
Conclusions
The study results showed that urinary tract infections (UTIs) are more common in females, and that acute cases are more prevalent than
recurrent ones. Significantly elevated levels of interleukin — 6, IL-1B and IL-23 were observed in both acute cases, while was low in recurrent
regarding IL-6 and high IL-1B valeus . Furthermore, significantly elevated levels of granulocyte-macrophage colony-stimulating factor (GM-CSF)
were observed in recurrent cases, suggesting that these two factors may contribute to the inflammatory response associated with UTls and
potentially to recurrent infection.
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Introduction

In most countries worldwide, urinary tract infections (UTls) are the second most common health problem after respiratory
infections (1). UTIs occur in both men and women, and the likelihood of developing them increases in patients with weakened
immune systems or disorders and abnormalities of the urinary system, such as congenital malformations, urinary tract stones,
and permanent urinary catheters (2). The body's immune system is regulated by many factors. Dysregulation of the immune
system can lead to certain medical conditions (3). UTIs are acute or chronic diseases affecting the urinary system and caused by
microorganisms such as bacteria and fungi that multiply abnormally (3). The body's immune system is regulated by many
factors. Dysregulation of the immune system can lead to several pathological conditions4
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Individuals of all ages, including women, men, children, adolescenté, and the elderly, are affected. Some su
recurrent infections leading to serious complications. The symptoms of infection vary depending on the location and se
the infection. In some cases, the infection can be serious if left untreated. Urinary tract infections (UTls) have a negative impact=
on patients' lives(5) . Recurrent UTIs are defined as infections occurring at least three times within a 12-month period.
Recurrent UTls typically occur after more than a week, with repeated exposure to the“infection, which can lead to serious
complications(6) .

Cytokines, hormone-like peptides, play a pivotal role in the inflammatory response. They are primarily produced by immune
cells activated by an inflammatory agent (7)Several cytokines have been shown to contribute significantly to UTIs such as IL-6 (8
)Interleukin-23 (IL-23) and IL-6 has received particular attention. IL-23 has gained significant attention over the past decade due
to its role in inflammatory diseases and cancers (9). IL-23 is a pro-inflammatory cytokine secreted by immune cells in response
to damage and infection. It regulates protection against extracellular bacteria and fungi and plays a role in several autoimmune
disorders, such as psoriasis and rheumatoid arthritis (10).

Granulocyte-macrophage colony-stimulating factor (GM-CSF) was initially defined as a hematopoietic growth factor due to its
ability to stimulate the differentiation of granulocytes and macrophages by promoting the proliferation and differentiation of
bone marrow progenitor cells. GM-CSF is secreted as a monomeric glycoprotein and has become evident as a survival and
activation factor for mature myeloid cells, such as monocytes, macrophages, and neutrophils. Recently, its source has been
identified in alveolar macrophages(11). It has therapeutic effects by regulating acute inflammation. And chronic.(12)

Materials and Methods

This study was conducted in the city of Sulaymaniyah on patients with acute and recurrent urinary tract infections who visited
private clinics and were diagnosed by a specialist physician between January (2023) and July (2023). 68 samples were collected,
including 26 males and 42 females. The ages of the patients under study ranged from 22 to 76 years for adults and 15 to 21
years for adolescents . 15 healthy individuals were selected as a control group with no systemic diseases or clinical symptoms of
any disease for comparison with the patients. Their information was recorded accurately on a questionnaire sheet for each
sample under study. The samples were selected based on selection and investigation criteria. The levels of IL-6 , IL-23 and GM-
CSF were measured in the urine of patients with acute and recurrent urinary tract infections.

Isolation and Identification of UTI cultures

Isolation of UTI bacterial cultures were performed by utilizing standard ordinary culture media under strict sterilization
conditions. While the Identification of implicated bacteria were done by using API 20 E system an Analytical profile index (API)
test strips. provided by (Biomerieux SA ,Lyon, France).appendix III

Collecting urine samples

Five-mL urine samples were collected from patients in sterile screw-cap containers. Patients were instructed to collect the
sample using the clean-catch midstream urine method to minimize contamination with the normal urethral flora. The samples
were then transported to the laboratory for testing. After culture media inoculation of each specimen for isolation and
identification of causative bacteria , they were placed in sterile tubes and centrifuged using a cooling centrifuge. The
supernatant was separated, and one mL was collected and placed in sterile Eppendorf tubes for freezing until immunological
assays could be performed. Appropriate transport and storage conditions were maintained to ensure sample integrity and
preserve the stability of the biological components before analysis. The sediment was used for microscopic examination, which
is an important indicator of urinary tract infections.

Immunological Tests

1. Interleukin-6 in Urine

The test was performed according to the instructions of the SUNLOG company of China manufacturer, using the Human
Interleukin-6 (IL-6) ELISA kit. The kit included a set of solutions and reagents.

2. Interleukin-1p in Urine

The test was performed according to the instructions of the SUNLOG company of China manufacturer, using the Human
Interleukin-1beta (IL-1B) ELISA kit. The kit included a set of solutions and reagents.

3. Interleukin-23 in Urine

The test was performed according to the instructions of the manufacturer, SUNLOG, using the Human Interleukin-23 (IL-23)
ELISA kit. The kit included a set of solutions and reagents.

4. GM-CSF in Urine
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The GM-CSF ELISA test was performed according to the instructions of the manufacturer SUNLOG, using the
(GM-CSF) ELISA kit. The kit included a set of solutions and reagents. _ 2

Statistical Analysis —— )
The data were statistically analyzed using Prism software. The results were presented as the mean + standard deviation. The p-
value was used to indicate statistical significance (p<0.05) and high significance (p<0.01). -

Results and Discussion

1-Numbers and Percentages of Samples by Gender

The study results, as shown in Table 1, indicate that urinary tract infections (UTIs) were more common in females than males,
with 62.2% of cases in females compared to 37.8% in males. This finding aligns with several previous studies. This higher
incidence is attributed to anatomical and physiological differences between the sexes. The shorter urethra and its proximity to
the anus in females are key factors that facilitate bacterial migration to the bladder and increase the risk of UTIs(13).

Table 1. Distribution of the Study Samples by Gender (Number and Percentage)

gender NO %
Male 26 %38.2
Female 42 %61.8
Total 68 %100

Estrogen deficiency also contributes to increased UTI incidence in females. Other contributing factors include childbirth,
pregnancy, methods of delivery, contraceptive devices, and frequent intrauterine examinations (14). The prostate gland
contains a bactericidal substance and zinc, which play a crucial role in killing microorganisms (15).

2-Numbers and percentages according to clinical condition(Acute and Recurrent Cases).

Table 2 shows the clinical cases from which samples were collected for urinary tract infections. These cases were diagnosed by a
urologist based on the patients' clinical symptoms, laboratory tests, and cultures. The diagnosis was either acute or recurrent.
The results of the current study, , indicate that the number of samples from acute urinary tract infections was 37, with 37.8%
being males and 62.2% females. Adolescent females were 8 (n. 8) with UTI even just 2 females had acute UTI with No males
with UTI scored under the adolescent age groups between 15-21. These results are consistent with a study showing that 40-
60% of women experience a single urinary tract infection [16] . Furthermore, 60% of women will develop an acute infection.
Females are more susceptible to acute infections, which often resolve spontaneously within a few days and are easily treated
with antibiotics. However, sometimes the infection may recur within weeks or months(16,17). Factors contributing to
recurrence include pregnancy, childbirth, sexual activity, hormonal changes, menstruation, menopause, immune status, genetic
predisposition, unhealthy lifestyle, poor personal hygiene, and a weak innate or adaptive immune response.

Table 2. Distribution of Samples by Clinical Condition (Acute and Recurrent Cases).

Study group

Gender Acute Recurrent
NO % NO %

Male 14 37.8 12 38.7

female 23 62.2 19 61.3

Adolescent 2 12.5 6 75

Female

Total 68  100%
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Regarding patients with recurrent UTls, the percentage of males was 38. 7%,'While the percentage of females was 61%
which 6 out of 8 of adolescent women (75%) had recurrent UTI. Half of the women W|th recurrent UTIs experlence a recurrence -
within one year18 < e

A history of infection is a significant risk factor for recurrent infections. Behavioral patterns such as douching, failure to control
recurrent infections, and weakened immunity are all indicators that may contribute to the development of UTIs and the
deterioration of the patient's condition. Therefore, it is crucial to take medications precisely and without interruption, following
the doctor's instructions. Taking supplements may reduce the strains that threaten to make cases chronic and recurrent, and
preventative measures can be taken to treat UTls.

3-Interleukin-23 and GMCSF Concentration Levels in Patients with Acute UTI

Regarding the levels of the variables under study, measured in the urine of patients with acute urinary tract infections, the
results for interleukin-23 showed a significant difference (P < 0.05) between the patient group and the control group. Its
concentration levels were (42.66+10.13) and (16.03%5.51) pg/ml, respectively. As shown in Figurel, most studies measure the
levels of these variables in serum, not urine. There were very few studies, especially in the clinical cases selected for this study
(recurrent acute infections). Therefore, it was difficult to make similar comparisons due to the lack of comparable studies.
Studies have indicated that IL-23 is essential in many inflammatory conditions by activating proinflammatory mediators. IL-23
also plays a role in host defenses against infection. In a study conducted on patients who underwent urinary catheterization, the
concentration of IL-23 in urine was elevated (19). This increase in urinary IL-23 levels may be due to the type and virulence of
the bacterial isolates, age, sex, the individual's health status, and the state of their immune system—all factors that may
influence this.

Figure 1: shows the concentration levels of interleukin-23 and GMSC in patients with acute urinary tract infections
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Studies have revealed that elevated levels of IL-23 may play a role in persistent inflammation of the male urinary tract,
particularly in those suffering from chronic prostatitis (20). Another study indicated elevated IL-23 levels in male patients with
chronic prostatitis compared to healthy individuals (21). Excessive IL-23 production has been linked to several chronic
inflammatory diseases, and it is also overexpressed in cancer patients. Therefore, the possibility of inhibiting the activity of
inflammatory molecules in cases of chronic inflammation represents a strategy to halt tumor growth (22).

As for GM-CSF, the results showed an elevation, but it was not statistically significant between patients and the control group.
Its concentration in patients with acute urinary tract infections was (28.9946.17), while in the control group it was (12.60+3.25).
This contradicts other studies where GM-CSF levels rise and increase, and activate phagocytic cell functions in acute
inflammation (23).

4-Interleukin-23 and GMCSF Concentration Levels in Patients with Recurrent UTI
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Regarding the levels of interleukin-23 (IL-23) in the urine of patienfs ‘wifh"recurrent urinary tract infections
showed a significant difference (P < 0.05) between the patient group and the control group, with concentrations o
8.60) and(16.03+5.51) (pg/ml) respectively. o — =
For patients with recurrent UTls, and specifically regarding IL-23, the results in this study showed that IL-23 levels in recurrent
cases were lower than in acute cases. The researchers found that a deficiency in IL-23.increases susceptibility to bacterial
colonization. This decrease in IL-23 concentration may play a role in the recurrence of infection, or perhaps the patient's
condition and the frequency of the infection affected the IL-23 concentration. Recurrent UTIs are often serious and can lead to
infection progression. Therefore, searching for specific markers for the early detection of UTIs is an important aspect of
prevention and early treatment. IL-23 plays a role in exacerbating disease severity.

Repeated exposure to bacteria leads to a state of inhibition or functional exhaustion of dendritic cells and macrophages, the
main source of IL-23, thus reducing their ability to produce it with repeated infections. (24) In cases of recurrent bladder
infections, the immune response tends to be Th2-mediated, responsible for repairing the damaged epithelium, at the expense
of the inflammatory response dependent on the IL-23/Th17 axis, and consequently, IL-23 production decreases. (25) Frequent
use of antibiotics alters the composition of the urinary microbiome and affects the signaling of toxin-recognizing receptors
(TLRs) that stimulate IL-23 production, leading to a decrease in its levels. (26)

Figure 2 : shows the concentration levels of interleukin-23 and GMSC in patients with Recurrent urinary tract infections.
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Regarding GM-CSF in recurrent cases, the results demonstrated a significant increase (P < 0.05) in patients compared with the
control group, with a concentration level of 39.16 * 8.23 pg/ml, whereas the concentration in the control group was 12.60
3.25 pg/ml.

Another study reported an increase in urinary GM-CSF levels (27), which is consistent with the findings of the present study.
GM-CSF is known to be overexpressed in several chronic inflammatory diseases (28). Furthermore, GM-CSF concentrations were
higher in recurrent cases than in acute cases. In the context of chronic tissue inflammation, GM-CSF produced by tissue-
infiltrating lymphocytes exerts detrimental effects through promoting excessive inflammation and tissue damage (29).

The present study observed that GM-CSF levels were lower in patients with acute urinary tract infections compared with
recurrent cases. This may be explained by the fact that recurrent infections result in persistent stimulation of the immune
system due to repeated exposure to bacterial antigens, which activates macrophages, dendritic cells, and T lymphocytes to
produce higher amounts of GM-CSF. This process helps sustain the inflammatory response and enhances the survival and
function of immune cells (30). In contrast, acute infections are characterized by an early and transient immune response that
primarily depends on the release of pro-inflammatory cytokines and neutrophil recruitment. Therefore, GM-CSF production is
lower than in recurrent infections, which are associated with persistent inflammation and immunological alterations in the
bladder and urinary tract tissues (31,32). In addition, enhanced macrophage activity during recurrent episodes contributes to
the continued production of pro-inflammatory cytokines, including GM-CSF, leading to higher levels compared with acute cases
(33).

5- Interleukin-6 and IL-1B Concentration Levels in Patients with Acute and Recurrent UTI
In this study, the IL-6 levels in urine were checked for the all groups under study. The first group represented the patients with
an acute UTI, which scored a highly significant increase in IL-6 levels (562.91+ 166 ng/ml) compared to control as shown in Fig
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(3) . While the in recurrent UTI, in both adolescents and adults, the levels was also significantly increased com
but in contrary significantly decreased when compared to acute UTI vaIueS"s&:oFihg a values of 370.43+ 102 ng/ml and
85 ng/ml in acute and adolescent UTI patients. The results showed a statistically S|gn|f|cant1=j|fference W|th an F-value of 11 632
at degrees of freedom 3, which was significant at both the 0.05 and 0.01 levels. S S

It is worth mentioning that so many studies conducted all over the world confirms the erevated levels of IL-6 in urine of acute
and recurrent UTI (35,36). While the recurrent level of the present study was significantly lower the acute UTI .

Regarding IL-1B in urine were also measured for all the groups being studied. In acute urinary tract infection, they showed a
highly significant rise in IL-1B levels (significant at both the 0.05 and 0.01 levels), measuring 196.33+37 ng/ml, which was much
higher than the control group, as illustrated in Figure (3). In cases of recurrent urinary tract infections, both in adolescents and
adults, the levels were also significantly highly increased compared to the control group. However, in contrast, these levels were
significantly higher when compared to those observed in acute UTI cases, with values of 268.19+ 32 ng/ml for recurrent UTI
patients and 284.27 + 40 ng/ml for those with adolescent UTI. The results indicated a statistically significant difference.

The current study aligns with the findings of [37], which demonstrated a highly significant relationshin between the level of IL-
1beta in the patient group, (PG/ML), there is no strong agreement on a highly significant relationship between the level

of IL-1 between the acute and recurrent . (P < 0.01). In contrast, it was found that the levels of IL-1b were higher in

patients with bacterial growth compared to those without bacterial growth [38].

Fig. 3 : Interleukin-6 Levels in Patients with Acute and Recurrent UTI
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6- Distribution of Isolated Bacteria among Acute and Recurrent UTI in Adult and Adolescents.

According to how the bacteria were found in the different groups studied among Acute UTI, as shown in Figure (4) , the most
common bacteria found in acute UTI was E.coli, making up 39%. Next common bacteria implicated was S.aureus at 21% ,
followed by K.pneumonia at 19%, The least common was Pseudomonas aeruginosa, which was found in 9% of cases.
Furthermore , adult recurrent UTI was less then acute (Table 2), while the adolescent females (n :8) scored a higher recurrent
(75%) with predominant E coli scored 83.33 % followed by Staph. saprophyticus 16.33 % Fig. 5 .It is worth mentioning that too
many studies all over the world were found nearly the same results.

Fig. 4 : Distribution of Isolated Bacteria among Acute and Recurrent UTI in Adult and Adolescents.
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Fig. 5 : Distribution of Isolated Bacteria among Recurrent UTI in Adolescent females.
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Conclusions

The study results showed that urinary tract infections (UTIs) are more common in females, and that acute cases are more
prevalent than recurrent ones. Significantly elevated levels of interleukin — 6, IL-1B and IL-23 were observed in both acute
cases , while was low in recurrent regarding IL-6 and high IL-1B valeus . Furthermore, significantly elevated levels of granulocyte-
macrophage colony-stimulating factor (GM-CSF) were observed in recurrent cases, suggesting that these two factors may
contribute to the inflammatory response associated with UTIs and potentially to recurrent infection.

Acknowledgments

We would like to thank the Sulaymaniyah Health Directorate for allowing us to carry out this research in Sulaymaniyah
hospitals, including the Sulaymaniyah Sharr Hospital and Sulaymaniyah General Hospital, as well as all the private clinics and
laboratories that supported our work. We want to thank and show our appreciation to the staff, laboratory workers at all these
hospitals, private clinics, and laboratories for their help during the sampling process and assistance.

Authors’ Contributions

All the authors listed have contributed significantly, directly, and intellectually to the work and have approved it for publication.
All the authors clearly state their full or partial involvement in various aspects of the paper, including the development and
planning of the study, gathering of data, analyzing and interpreting the results, and writing the manuscript. All of the authors
have examined the findings and given their approval for the final version of the manuscript.

929

Adolescencia e Saude, v. 21, n. 55, p. 923-931



Ethics statements: The study has been approved by the research ethics board of Sulaymaniyah Health Directorate with
reference number 25541. The study was also approved by the ethics board of the University of Tikrit the Research Ethics=
Committee in the College of Dentistry of reference No 56 and project No 56726. Written consent was obtained from the
patients themselves or from their substitute decision-makers in an informal manner.

Financial & conflict interests disclosure

This work was not supported by any institution or company. The author does not have any other relevant connections or
financial relationships with any organization that has a financial stake or potential conflict of interest concerning the topic of the
manuscript, aside from what has already been stated. No writing assistance was used in creating this manuscript.

There were no conflicts of interest involved in the conduct of this study.

References

1-Najar, M.S,, Saldanha, C.L. and Banday, K.A. (2009). ‘Approach to urinary tract infections’, Indian Journal of Nephrology, 19(4),
pp. 129-139.

2-Kim, G. and Joseph, T. (2012). ‘Urinary Tract Infection Update’, American Journal of Clinical Medicine, 9(2), pp. 83-86.
3-Prakash, D. and Saxena, R.S. (2013). ‘Distribution and antimicrobial susceptibility pattern of bacterial pathogens causing
urinary tract infection in urban community of Meerut City, India’, ISRN Microbiology, 2013, Article ID: 749629, pp. 1-13

4-Aruna, B., Harmandeep, K.S. and Gurpreet, K. (2014). ‘Sex hormones and immune dimorphism’, The Scientific World Journal,
2014, Article ID: 159150, pp. 1-6. Available at: https://doi.org/10.1155/2014/159150 (Accessed: 18 June 2026).

5-Godaly, G., Ambite, I. and Svanborg, C., (2015). Innate immunity and genetic determinants of urinary tract infection
susceptibility. Current opinion in infectious diseases, 28(1), pp.88-96.

6-Grigoryan, L., Mulgirigama, A., Powell, M. and Schmiemann, G., (2022). The emotional impact of urinary tract infections in
women: a qualitative analysis. BMC Women's Health, 22(1), p.182

7Harvanova G, Durankova S, Bernasovska J. The role of cytokines and chemokines in the inflammatory response. Polish J
Allergol 2023; 3: 210-219.

8-Shadpour P, Zamani M, Aghaalikhani N, Rashtchizadeh N. Inflammatory cytokines in bladder cancer. J Cell Physiol 2019; 234:
14489-14499

9- Kawaguchi M, Adachi M, Oda N, Kokubu F, Huang S. IL 17 cytokine family. J Allergy Clin 2004; 114: 1265-1273.

10-Conti, H.R. and Gaffen, S.L., (2015). IL-17-Mediated immunity to the opportunisti fungal pathogen Candida albicans. The
Journal of Immunology, 195(3), pp.780-788

11-Gschwend, J., Sherman, S., Ridder, F., Feng, X., Liang, H.E., Locksley, R.M., Becher, B. and Schneider, C., (2021). Alveolar
macrophages strictly rely on GM-CSF from alveolar epithelial type 2 cells before and after birth. BioRxiv, pp.2021-04.

12. Vela-Ojeda J, Tripp-Villanueva F, Sanchez-Cortes E, Gonzalez-Llaven J. Topical oral granulocyte-macrophage colony-
stimulating factor (GM-CSF) for the treatment of mucositis after bone marrow transplantation. Blood 1996;88:3739.
13Magliano, E., Grazioli, V., Deflorio, L., Leuci, A.l.,, Mattina, R., Romano, P. and Cocuzza, C.E.,, (2012). Gender and age-
dependent etiology of community-acquired urinary tract infections. The scientific world journal, 2012(1), p.349597.

14Bono, M.J., Leslie, S.W. and Reygaert, W.C., (2022). StatPearls Publishing; Treasure Island, FL, USA: 2020. Urinary tract
infection

15-Lawhale, M.A. and Naikwade, R., (2017). Recent pattern of drug sensitivity of most commonly isolated uropathogens from
Central India. Int J Res Med Sci, 5(8), pp.3631-3636

-16-Bhargava, K., Nath, G., Bhargava, A., Kumari, R., Aseri, G.K. and Jain, N., (2022). Bacterial profile and antibiotic susceptibility
pattern of uropathogens causing urinary tract infection in the eastern part of Northern India. Frontiers in Microbiology, 13,
p.965053

17-Luthje, P. and Brauner, A., (2016). Novel strategies in the prevention and treatment of urinary tract

infections. Pathogens, 5(1), p.13.

18-shakma, S., Paul, A. K., Rahman, M. A., Hassan, M. M., Sazzad, S. A., and Sunny, R. (2022). Climate change impacts and
ongoing adaptation measures in the Sundarbans region of Bangladesh. Egyptian Journal of Aquatic Biology and Fisheries 26,(2),
32

19-Albayati, A.F., Ali, H.S., Jasim, M.B., Jasim, H.B. and Mohammed, A.H., (2020). Interleukin-23 as biomarker for the severity of
UT infection with enterobacteriaceae group in catheterized bladder. EurAsian Journal of BioSciences, 14, pp.5899-5903.

930

Adolescencia e Saude, v. 21, n. 55, p. 923-931




20-Martin, J.C., Bériou, G., Heslan, M., Chauvin, C., Utriainen, L., Aumeunier, A., Scott, C.L., Mowat, A., Cerovic, V., Houston, S.A.
and Leboeuf, M., (2014). Interleukin-22 binding protein (IL-22BP) is constitutively expressed by a subset of conventional
dendritic cells and is strongly induced by retinoic acid. Mucosal immunology, 7(1), pp.101-113.__

21-AL Hadrawi, K.K. and Darweesh, M.F., )2024(, March. Evaluation serum level of IL-.17,. IL-23 and IL-35in patients with
bacterial prostatitis in Najaf Province. In AIP Conference Proceedings (Vol. 3092, No. 1). AIP-Publishing.

22-Li, M., Wang, Z., Jiang, W., Lu, Y. and Zhang, J., (2023). The role of group 3 innate lymphoid cell in intestinal disease. Frontiers
in Immunology, 14, p.1171826.

23-Wang, C,, Li, Q., Lv, J., Sun, X., Cao, Y., Yu, K., Miao, C., Zhang, Z.S., Yao, Z. and Wang, Q., (2020). Alpha-hemolysin of
uropathogenic Escherichia coli induces GM-CSF-mediated acute kidney injury. Mucosal Immunology, 13(1), pp.22-33
24-McGeachy, M.J., Bak-Jensen, K.S., Chen, Y., Tato, C.M., Blumenschein, W., McClanahan, T. and Cua, D.J., 2007. The IL-23/IL-
17 axis in inflammation and infection. Journal of Clinical Investigation, 117(5), pp.1210-1219.

25-Krueger, J.G., Eyerich, K., Kuchroo, V.K., et al., 2024. IL-23 past, present, and future: a roadmap to advancing IL-23 science
and therapy. Frontiers in Immunology, 15, 1331217.

26-Kim, A., Ahn, J., Choi, W.S., Park, H.K., Kim, S., Paick, S.H. and Kim, H.G., 2021. What is the Cause of Recurrent Urinary Tract
Infection? Contemporary Microscopic Concepts of Pathophysiology. InternationaNeurourologylJournal,25(3),pp.192-201.
27-Morizawa, Y., Miyake, M., Shimada, K., Hori, S., Tatsumi, Y., Nakai, Y., Tanaka, N., Fujii, T. and Fujimoto, K., (2018). Colony-
stimulating factors detected in tumor cells and voided urine are potential prognostic markers for patients with muscle-invasive
bladder cancer undergoing radical cystectomy. Research and Reports in Urology, pp.103-111

28-Hong, |.S., (2016). Stimulatory versus suppressive effects of GM-CSF on tumor progression in multiple cancer
types. Experimental & molecular medicine, 48(7), pp.e242-e242.

29Ingelfinger, F., De Feo, D. and Becher, B., (2021), April. GM-CSF: Master regulator of the T cell-phagocyte interface during
inflammation. In Seminars in Immunology (Vol. 54, p. 101518). Academic Press.

30-Hamilton, J.A. (2020) ‘GM-CSF in inflammation and autoimmunity’, Trends in Immunology, 41(7), pp. 545-558..

31Wang, A.S., Steers, N.J., Parab, A.R., Gachon, F., Sweet, M.J. and Mysorekar, |.U. (2022) ‘Timing is everything: impact of
development, ageing and circadian rhythm on macrophage functions in urinary tract infections’, Mucosal Immunology, 15, pp.
1114-1126.

32Ma, J., Zhang, X. and colleagues (2024) ‘A Dynamic Interplay of Innate Immune Responses During Urinary Tract Infection’,
International Journal of Biological Sciences, 20, pp. 3871-3885

33Ushach, I. and Zlotnik, A. (2016) ‘Biological role of granulocyte macrophage colony-stimulating factor (GM-CSF) and
macrophage colony-stimulating factor (M-CSF) on cells of the myeloid lineage’, Journal of Leukocyte Biology, 100(3), pp. 481-
489

34- Chateen I. Ali Pambuk, Sabah M. Salihand Fatma Mustafa Mohammed, Emergence of Metallo- b- Lactamase producing
Isolates of Pseudomonas aeruogenosa Urinary Tract Infection in Children, J Pure Appl Microbiol., 2019; 13(4):2309-2316.
https:// doi.org/10.22207/JPAM.13.4.46

35- Sundén, F., Butler, D., & Wullt, B. (2017). Triggered urine interleukin-6 correlates to severity of symptoms in nonfebrile
lower urinary tract infections. The Journal of urology, 198(1), 107-115.

36- Otto, G., Braconier, J., Andreasson, A., & Svanborg, C. (1999). Interleukin-6 and disease severity in patients with bacteremic
and nonbacteremic febrile urinary tract infection. The Journal of infectious diseases, 179(1), 172-179.

37- Al-Saowdy, Aia Haider Qahtan and Israa Saeed Abbas. "Investigation of Interleukine-1 Beta in Urinary Tract Infection
Patients." Journal of Pioneering Medical Sciences 13.3 (2024): 46-50.

931

Adolescencia e Saude, v. 21, n. 55, p. 923-931



