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ABSTRACT

The aim: Study of the clinical and pathogenetic role of IL-17, IL-35 and their correlation in the development of infertility in men with chronic ureoprostatitis.

Materials and methods: 82 male aged 20 to 40 were examined. The patients were divided into three groups: the first — 10 practically healthy men, in which the levels of IL-17
and IL-35 in semen were taken as normal; second — 33 infertile men with chronic urethroprostatitis; third — 39 fertile men with chronic urethroprostatitis.

In addition to conventional clinical and laboratory (clinical blood and urine tests) studies, all men in semen were tested for IL-17 and IL-35 cytokine levels.

Results: The levels of the studied cytokines were found to have opposite tendencies to shifts in the semen of men with chronic urethroprostatitis. The level of IL-17 in sperm
increases and the level of IL-35 decreases. The IL-17/IL-35 index increases more strongly in men with impaired fertility.

Conclusions: Increas IL-17 concentrations, decreas IL-35 levels and increas their correlation may be an indicator of infertility in men with chronic ureoprostatitis. Determining
the IL-17 /1L-35 correlation in general clinical practice will allow to single out a group of men with a high likelihood of developing infertility for follow-up and treatment by a

doctor of family medicine.

KEYWORDS: urethroprostatitis, cytokines, male infertility

INTRODUCTION

The interest in reproductive health is caused by the emer-
gence of numerous reports of a decrease in the quantita-
tive and qualitative characteristics of semen, as well as an
increase in cases of pathology of the male sexual sphere
in the late XX - early XXI centuries, accompanied by the
development of infertility [1,2]. The majority of patients
cannot determine the cause of fertility decline, so the
search for new diagnostic approaches remains relevant.
The fine mechanisms of immune regulation of gametoid
formation in men are being studied. It has been established
that certain combinations of cytokine levels in the gonads
create the optimal microenvironment for the maturation of
generative cells [3]. Therefore, the violation of the concen-
tration of certain cytokines in the gonads leads to a decrease
in fertile function of men, as well as the development of
autoimmune diseases [4].

During the course of the infectious process, the activa-
tion of the corresponding receptors and signal transduc-
tion pathways, accompanied by the release of biologically
active substances such as proinflammatory cytokines [5].
Secreted proinflammatory cytokines are mediators of the
host response to infection [6]. It is well known that the
lymphocytic population of CD4 + T helper - (Th) cells
can be distributed, in addition to T regulatory (Treg), Th9,
Th17, Th22 and follicular (Tth), also into two subpopula-
tions of Th1 and Th2 on the basis of cytokines produced
by them [7,8,9]. Th1 cells mainly secrete IL-2, IFN-y, and
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IL-12 interleukin, whereas Th2 cells secrete IL-4, IL-5, and
IL-10. Functionally, Th1 cells mainly promote cell-medi-
ated immunity and eliminate intracellular pathogens; Th2
cells are responsible for humoral immunity for protection
against extracellular pathogens. The balance between these
multifaceted cytokines, in particular between IL-12 and
IL-4, determines the nature of the immune response [8].
IL-17 is a pro-inflammatory cytokine produced by the
recently described Th17 cells, which play a critical role in
the immune response against extracellular bacteria, as well
as in the pathogenesis of some autoimmune disorders [9].
IL-6 and TGEF-p are responsible for the generation of Th17
cells. At the same time, IL-17 products are supported by IL-
1b, IL-15, IL-23, or TNF-a. A number of researchers have
obtained results confirming the possibility of stimulation of
IL-17 by a factor inhibiting macrophage migration (MIF)
[10,11,12,13]. The role of IL-17 in the development of male
infertility is poorly understood. IL-35 is part of the inter-
leukin family that includes IL-12, IL-23, IL-27, and IL-35.
IL-35 has an immunosuppressive effect on Th17 mediated
through stimulation of Treg cells [14,15,16,17]. Under the
influence of IL-35, CD4 + CD25 + T cells produce IL-10,
and CD4 + CD25- T cells produce gamma interferon. In
addition, IL-35 inhibits Th17 cell differentiation. Thus,
IL-35 is an anti-inflammatory cytokine that inhibits the
immune response [18,19,20].

Changes in the proportion of cytokines (eg, IL-10: IL-12)
are thought to be key in inhibiting immune defenses in the
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Table I. IL-17 and IL-35 levels in semen of men with chronic urethroprostatitis (Me+[Q25; Q75])

Indicator of Norm Group | Group Il P
immune status (control group men) (infertile men) (fertile men)
IL-17, PG/ml 14,2[11,4,17,4] 25,3 [19,6;29,9] ** 18,6 [17,5;22,2] * <0,01
IL-35, PG/ml 52,3[28,6;71,4] 16,2 [11,9;24,4] *** 38,9 [26,5;50,2] * <0,01
IL17/1L35 0,27[0,21;0,39] 1,56 [0,71;2,43] *** 0,47 [0,35;0,63] * <0,01

Note: the reliability of the difference of indicators in comparison with the norm P: * - <0,05, ** - <0,01, *** - <0,0071; P is the significance of the

difference between the groups.

Table II. Gradations of IL-17 and IL-35 content in semen of men with chronic urethroprostatitis

Indicator of

immune status Fertility Grades of the indicator
14-17 18-21 22-25 26-29 29 and more
fertile 18/46,1 10/25,6 7/18,0 14/10,3 0
IL-17, PG/ml infertile 3/9,1 3/9,1 11/333 7/21,1 9/27,3
norm 14,2+1,5
11-21 22-32 33-43 44-54 55 and more
fertile 4/10,2 11/28,2 1/2,6 5/12,8 18/46,2
IL-35, PG/ml infertile 12/36,4 11/333 6/18,2 4/12,1 0
norm 52,3+10,8
0,2-0,8 0,9-1,5 1,6-2,2 2,3-29 3,0 and more
fertile 21/53,8 8/20,5 10/30,8 0 0
IL17/1L35 infertile 0 16/48,5 12/36,4 4/12,1 1/3,0
norm 0,27+0,08

Note: in the numerator - the absolute number of patients, in the denominator - % to the number of patients examined

lower parts of the genital tract, inhibiting cell-mediated
immune responses and immunosuppression [21,22,23].
Based on the previously proven role of IL-17 as a major
mediator of the development of chronic inflammation
and autoimmune damage, and IL-35 as a cytokine, which
in turn inhibits the inflammatory process and the devel-
opment of autosensitization, we were tasked with investi-
gating the IL-17 / IL-35 ratio in sperm men with chronic
urethroprostatitis depending on fertile function.

THE AIM

Study of the clinical and pathogenetic role of IL-17, IL-35
and their correlation in the development of infertility in
men with chronic ureoprostatitis.

MATERIALS AND METHODS

There were 82 men aged 20 to 40 under our supervision.
All patients gave informed written consent to participate
in the study, which was approved by the Bioethics Com-
mittee of Ternopil NMU Ministry of Health of Ukraine.
The researches were carried out in accordance with ethical
norms and moral and legal requirements of the order of
the Ministry of Health of Ukraine No. 281 of 01.11.2000.
The patients were divided into three groups: the first group
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consisted of 10 healthy men whose IL-17 and IL-35 levels
in semen were normal; the second - 33 infertile men with
chronic urethroprostatitis; third - 39 fertile men with
chronic urethroprostatitis. In addition to conventional
clinical and laboratory (clinical blood and urine) studies,
all men in semen were tested for IL-17 and IL-35 cytokine
levels. In patients with chronic urethroprostatitis, the pres-
ence of sexually transmitted infections has been confirmed
by the polymerase chain reaction method. The duration of
the disease ranged from 1 to 10 years.

All patients were examined clinically, including exam-
ination and palpation of the penis, scrotum, and prostate,
and a history was carefully collected. All patients donated
semen for analysis. On the eve of the assay, no ejaculation
had to occur within 4-5 days. The semen was analyzed
half an hour after the ejaculation and according to the
WHO instruction [24]. They took into account the sperm
concentration, the pH of the semen, the leukocyte content.
The study did not include patients with leukospermia.
The semen was centrifuged before analysis at 1,700 rpm
to separate the sperm from the family plasma. IL-17 and
IL-35 cytokine concentrations in seminal plasma [25]
were determined by the enzyme immunoassay using a
STAT-FAX-303 PLUS analyzer (USA) at 492 nm and the
Panomics Quantitative Assays test system by «Affymetrix»
(USA). Control values for the concentrations of the above
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cytokines were obtained in a study of 10 fertile men with-
out clinical signs of disease, similar in composition to age.

Statistical analysis of the obtained results was performed
in the environment of the licensed statistical package of the
MedStat program [26]. At the same time, the Shapiro-Wilk
test was used to test the indicators for normal distribution.
Since all the data belonged to a distribution other than
normal, they are given in the form Me [Q25; Q75]. The
median was calculated, 25% quartile, 75% quartile. The
criterion x2, the two-sided critical region, was used to
compare the indicators. To compare the mean values of
the trait for two independent samples, Fisher’s angular
transformation method was used, taking into account the
Yeats’ correction. Significant was considered the difference
at p<0.01. Kendall’s paired correlation coefficient - t was
calculated to analyze the presence and strength of the link.

RESULTS AND DISCUSSION

Studies have shown that the majority of men with chronic
prostatitis complicated with infertility have detected shifts
in the concentration of IL-17 and IL-35 in semen.

An immunological study showed (Table I) that the
examined patients with infertility showed a significant de-
crease in IL-35 family plasma (16.2 + 3.7 pg / ml, p<0.001)
on the background of a significant increase in IL-17
concentration (25.3 2.4 pg/ ml, p<0.01). In fertile men,
these indicators also had a significant difference from the
normative indicators, but the multiplicity of the difference
was smaller. Thus, for infertile men, the multiplicity of
difference for IL-17 and IL-35 was respectively 1.8 and
3.2. For fertile men, the multiplicity of difference was 1.2
and 1.4, respectively. The study of the IL-17 / IL-35 index
showed its increase in men with chronic uretroprostatitis,
complicated by infertility, to 1.56 + 0.51, p<0.001, which
is 3.3 times higher than in men with chronic urethropros-
tatitis with preserved fertility.

A study of the gradations of IL-17 and IL-35 cytokine
levels in the semen of men with chronic urethroprostatitis
depending on fertile function showed that in patients
with preserved fertility 46.1% for IL-17 and 59.0% for
IL- 35 their values did not go beyond the normative ones
(Table II).

In infertile men, cytokines IL-17 and IL-35 in the semen
of men with chronic urethroprostatitis remained within
the normative range of only 9.1% and 12.1%, respectively.
As for the immunological index IL-17 / IL-35, in infertile
men with chronic urethroprostatitis in no patient this ra-
tio did not acquire normative values. At the same time in
fertile men with chronic urethroprostatitis, this ratio was
within the normative values in almost half of the patients.
Therefore, it was considered appropriate to study the
IL-17 / IL-35 ratio, which may be informative enough to
determine fertile function in men with both chronic ure-
thral prostatitis and other urogenital tract lesions.

Therefore, it was found that the levels of cytokines under
study had opposite tendencies to shifts in semen of men
with chronic urethroprostatitis. The level of IL-17 in sperm

increases and the level of IL-35 decreases. The IL-17 / IL-35
index is statistically significantly higher in men with im-
paired fertility.

Determination of IL-17 and IL-35 levels may be a biomarker
for chronic inflammation of the urogenital tract in men in sperm
serum. During the development of infertility in the sperm, the
concentration of IL-17 increases and the concentration of IL-35
sharply decreases. Disruption of cytokinogenesis in men with
chronic urethroprostatitis leads to the development of infer-
tility. The index of IL-17/IL-35 may serve as a marker of infertility.

CONCLUSIONS

1. The biomarker of chronic inflammation of the urogenital
tract in men with semen may be to determine the levels
of IL-17 and IL-35.

2. During the development of infertility in sperm, the
concentration of IL-17 increases and the concentration
of IL-35 sharply decreases.

3. Impairment of cytokinogenesis in men with chronic
urethroprostatitis is associated with the development
of infertility. The index of IL-17 / IL-35 may serve as a
marker of infertility.

4. Determining the IL-17 / IL-35 correlation in general
clinical practice will allow to single out a group of men
with a high likelihood of developing infertility for fol-
low-up and treatment by a doctor of family medicine.
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