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Introduction
Infertility is a growing problem in the modern world.

This pathology affects approximately 13 to 18% of couples
and the number of patients attending clinics dealing with
this problem is increasing [1]. In Poland the problem of
infertility affects approximately 20% of couples and a male
factor is diagnosed in approximately 40-60% of cases [2].

The inflammation of male accessory glands (male
accessory gland infections – MAGI) is a causative factor
of almost 15% of cases of male infertility [3, 4]. 

It is suggested that the impairment of fertility is caused
by the direct effect of the inflammation of accessory glands
on the fertilizing capacity of spermatozooa [5]. Disorders
of spermatogenesis and anomalous transport of semen are

additional important mechanisms related to the inflamma-
tory aetiology of infertility [6].

Male accessory glands inflammation seems to be relat-
ed to the decreased semen density, decreased number and
motility of spermatozooa, and changes in levels of inflam-
matory markers in the seminal plasma [7]. The immune
processes include migration of leukocytes to the site of
inflammatory reaction induced by chemotactic stimuli and
secretion of cytokines, which are indispensable for trans-
mission of signals between immunocompetent cells [8, 9].
At the next stage, adhesion of leukocytes to endothelium
occurs and is followed by their migration into extravascu-
lar space, which constitutes the beginning of inflammato-
ry reaction cascade. Leukocyte infiltrate is responsible for
disturbing the balance between the pro- and antioxidants,
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in consequence leading to the overproduction of free oxy-
gen radicals and to clinical symptoms of impaired fertility
[10]. 

The most important mediators of inflammatory reac-
tion include: IL-1α i β, IL-18, IL-2, IL-6, IL-8, TNF-α, and
interferons (IFN-α, β i γ). Those cytokines play a role of
stimulating factors responsible for lymphocyte activation,
expression of adhesive particles, and induction of acute-
phase proteins, some of them showing pirogenic activity,
as well. They are produced mainly by nuclear macrophages. 

Interleukin 1β is secreted by monocytes, macrophages,
keratynocytes, chondrocytes, and endothelial cells. Main
factors stimulating its production include: lipopolisaccha-
rides of bacterial cellular walls, viruses, yeast and their
metabolic products, such as exotoxins and peptidoglycans
[11].

Interleukin 1β is primarily involved in protecting against
infection; moreover it plays an important role in differen-
tiation and proliferation of cells. It is also involved in apop-
tosis.

Interleukin 1β also takes part in physiologic control of
reproductive system. Some papers report expression of 
IL-1 and its role in male gonad [12]. It has been shown that
IL-1α is produced constitutively in physiologic conditions
by Sertoli cells and has a regulatory function within semi-
niferous epithelium [13]. It is believed that it acts as
a paracrine regulator of growth and differentiation of sem-
iniferous cells during spermatogenesis [3]. In seminiferous
tubules, it affects spermatogonies causing inhibition of
FSH-stimulated aromatase activity in mature Sertoli cells
[14]. 

Interleukin 18 is a recently discovered cytokine, which
was formerly known as INF-γ inducing factor. It has func-
tional properties similar to IL-12 and resembles structural-
ly proteins from IL-1 family; however it exerts its influence
independently of both aforementioned cytokines.

Interleukin 18 affects primarily various populations of T
lymphocytes and NK cells. It has a stronger effect on induc-
tion of IFN-γ than IL-12, increases cytotoxicity of T CD8+
lymphocytes, NK cells, and CD4+ lymphocytes [15]. More-
over, it has proinflammatory properties due to the induc-
tion of production of IL–16, IL-6, IL-8 i TNF-α. 

Up to now, there has been only one, pioneering report
stating the presence of IL-18 in the seminal plasma and
investigating its correlation with semen parameters [16]. It
is believed, that alike in other infectious pathologies,
IL-18 could be also involved in inflammatory reaction in
the male accessory glands. 

Numerous authors agree that leukocyte count in the
semen could be a valuable parameter in the diagnostics of
infection and inflammation in male reproductive system
[17]. However, the increased number of leukocytes in the
semen is also observed in other pathologies. It could be
induced by harmful environmental factors (alcohol, tobac-
co), sexual abstinence or atypical sexual practices [18]. 

The clinical importance of leukocytospermia, even at
the absence of positive results of bacteriologic cultures, is
confirmed by the improvement of semen density and reduc-
tion of leukocyte count in the semen after anti-inflamma-
tory therapy with Cox-2 inhibitors [19].

In spite of the confirmed value of evaluation of leuko-
cytospermia for the diagnostics of inflammation of male
accessory glands, it seems that in many cases clinical con-
sequences of inflammation last longer than the presence of
elevated leukocyte count.

In addition, the correlation between leukocytospermia
and abnormalities of seminogram is not always present.

That is why there is a growing interest in other mark-
ers of inflammation of the male accessory glands that could
be helpful in a more precise determination of aetiology of
infertility.

The aim of the present study was to evaluate the rela-
tion between IL-1beta and IL18 and semen parameters,
leukocytospermia and their role in infertility diagnostics. 

Material and methods 
The study involved 107 men who in years 2004-2006

attended the Andrology Outpatient Clinic at the I Chair and
Clinic of Obstetrics and Gynaecology of Medical Univer-
sity of Warsaw.

All patients were admitted for the diagnostics of cou-
ple infertility – the evaluation of a male factor. All patients
underwent andrological examination.

The semen obtained by masturbation after 3 to 10 days
of sexual abstinence was collected to the sterile container.
It was left for 30 minutes in the room temperature to lique-
fy, and then a standard semen examination was performed.

One qualified laboratory assistants performed the semen
examination manually in accordance with the 1999 WHO
standards.

Sperm density, motility [%] (type A motility – pro-
gressive, fast, and linear – minimum 25%; type B motility
– slow progressive – minimum 25%; twitching and immo-
bile spermatozoa), sperm morphology expressed as the rate
of abnormal spermatozoa in semen sample (up to 70% in
normospermia), sperm agglutination level (0, 1, 2, 3), and
leukocyte count in 1 ml of semen were evaluated.

According to the results of semen examination, the
patients were divided into four subgroups: asthenoterato-
zoospermia (44 patients), oligoasthenoteratozoospermia (20
patients), azoospermia (12 patients), and the patients with
normal semen parameters (15 patients).

The remaining portion of the semen samples were cen-
trifuged at 1000 × g for 10 minutes and thus obtained sem-
inal plasma was frozen in minus 18 centigrade to prepare
it for evaluation of the levels of IL-1β and IL-18 with com-
mercially available sets (R&D System, USA; MBL, Japan). 

Serum levels of follicle-stimulating hormone (FSH),
luteinizing hormone (LH, testosterone, prolactine were eval-
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uated in all patients (data not shown). Patients with abnor-
mal hormonal examination were excluded from the study. 

Statistical analysis
All statistical analyses were performed by using SPSS

soft-ware. As obtained results did not fulfil t-Student test
criteria, statistical significance was performed with Mann-
Whitney test. Correlation within the parameters were
analysed by Spearman test. 

Results 

In patients with normospermia, the average sperm den-
sity was 49.60 ±1.80 mln/ml. The rate of spermatozoa char-
acterized by type A motility was 27.50 ±0.7% and by type
B motility 28.83 ±0.53%. The rate of immobile spermato-
zoa was 35.83 ±0.97%. The rate of abnormal spermatozoa
was 68.00 ±0.43%. 

In patients with asthenoteratozoospermia, the average
sperm density was 56 ±3.36 mln/ml. The rate of spermato-
zoa characterized by type A motility was 14.37 ±0.66% and
by type B motility 21.25 ±0.56%. The rate of immobile
spermatozoa was 53.13 ±0.84%. The rate of abnormal sper-
matozoa was 74.50 ±0.38%. 

In patients with oligoasthenoteratozoospermia, the aver-
age sperm density was 5.68 ±0.9 mln/ml. The rate of sper-
matozoa characterized by type A motility was 9.17 ±1.31%
and by type B motility 15.00 ±0.71%. The rate of immo-
bile spermatozoa was 63.33 ±2.08%. The rate of abnormal
spermatozoa was 79.00 ±0.80%.

It was showed that the level of IL-1β was lower in men
with azoospermia than in men with normospermia 
(p < 0.01). No statistically significant differences were found
between the level of IL-1β in the seminal plasma of men
with normospermia as compared to men with asthenotera-
tozoospermia and oligoasthenoteratozoospermia (Fig. 1). 

It was showed that the level of IL-18 in the seminal plas-
ma of infertile men was similar in all evaluated subgroups
(Fig. 2). 

The concentrations of IL-1β and IL-18 were shown to
significantly correlate with the rate of abnormal spermato-
zoa in the seminal plasma of men with oligoasthenoterato-
zoospermia (Tab. 1).

A significantly higher level of IL-1β and IL-18 was
found in the seminal plasma of men with an elevated leuko-
cyte count as compared to the control group (Fig. 3, 4). 
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Table 1. Correlations between IL-1β and IL-18 and percentage of abnormal sermatozooa and leucocytes number  

Correlation n R p

abnormal spermatozoa vs. IL-1β [pg/ml] 22 0.60 0.01

abnormal spermatozoa vs. IL-18 [pg/ml] 20 0.51 0.04

number of leucocytes/ml vs. IL-1β [pg/ml] 12 0.35 0.05

number of leukocytes/ml vs. IL-18 [pg/ml] 14 0.55 0.04
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There was also a significant correlation between leuko-
cyte count and concentrations of IL-1β and IL-18 in the
seminal plasma of men with leukocytospermia (IL-1β on
the border of statistical significance) (Tab. 1). 

Discussion
Male infertility remains an important clinical and diag-

nostic problem. It seems that the evaluation of concentra-
tion of proinflammatory cytokines in the seminal plasma
of infertile men could constitute a valuable complement of
diagnostics of male accessory glands inflammation result-
ing in an impaired semen quality. 

Interleukin 1 takes part in physiologic processes of sper-
matogenesis functioning as an autocrine regulator [20].
There is a great deal of data pointing to the role of this
cytokine in the pathology of male reproductive system.

Our study was aimed into evaluation of significance of
IL-1β for semen pathology leading to impaired fertility.

The concentration of IL-1β in the seminal plasma of
men with abnormal results of seminogram was not found
to be changed as compared with control group with the
exception for azoospermic men. 

Our observations agree with the results of Papadimas,
who examined relation between the level of IL-1β and
parameters of seminogram in subgroups of patients with
various clinical diagnoses of pathology in the male repro-
ductive system and also did not found any differences [21]. 

We observed that increased level of IL-1β correlates
with the rate of spermatozoa with abnormal morphology.
Those relations have not been described previously. 

At present, it is believed that IL-1β could damage sper-
matozoa via stimulation of lipid peroxidation in their cel-
lular membranes [22]. According to our results, namely the

observed correlation between the concentration of IL-1β
and the rate of pathologic spermatozoa, and data from 
other reports it seems that those relations could be due to
the induction of oxidative stress and excess of free oxygen
radicals related to the formation of leukocyte infiltrate. 

Lack of the differences between IL-1β in control group
and groups with semen pathology may be explained by the
fact that IL-1β is produced mainly ant the very beginning of
the inflammation cascade. Thus it is possible that in case of
pathology lasting longer concentrations of IL-1βwas already
lower than in the very beginning of infection/inflammation. 

However we found that the concentration of IL-1β is
significantly higher in men with leukocytospermia and cor-
relates positively with the number of leukocytes in the
semen. Our observations seem to be confirmed by clinical
reports of elevated IL-1β levels in men diagnosed with
chronic prostatitis and pelvic pain syndrome [23]. 

As leukocytospermia is wildly accepted not highly spe-
cific but good indication of inflammation our results togeth-
er with data from other publications suggest that the eval-
uation of IL-1β concentration could have a practical
significance in diagnostics of male accessory glands inflam-
mation with the leukocyte count in semen sample. 

Our study did not show any differences in IL-18 con-
centrations in the seminal plasma of men with abnormal
results of semen examination. The only relation was found
between the concentration of IL-18 and the rate of patho-
logic spermatozoa in patients with oligoasthenoterato-
zoospermia. 

However, we found a highly significant increase in the
concentration of IL-18 in leukocytospermia and also a cor-
relation between IL-18 concentration and the number of
leukocytes in the semen.
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As yet, only one paper evaluating the significance of
IL-18 for the pathology of male reproductive system has
been published [16]. That study showed higher concentra-
tions of IL-18 in the seminal plasma of infertile men with
male accessory glands inflammation as compared to con-
trol subjects (fertile men), men with varicocele, and patients
with Klinefelter syndrome. 

Since that paper analyzed IL-18 concentrations with
reference to the etiologic factor of infertility and our study
was focused on abnormalities in semen examination, direct
comparison of both studies could not be made. However,
it seems that the group with infection could to a large extent
correspond to the group of patients with leukocytospermia
in our material. Thus, both reports seem to confirm the role
of IL-18 in the pathogenesis of male accessory glands
inflammation and its possible significance in the diagnos-
tics of this pathology [24]. 

In conclusion the correlation between the concentra-
tions of IL-1β and IL-18 and the rate of pathologic sper-
matozoa in the group of men with oligoasthenoterato-
zoospermia suggests the role of these cytokines in the
aetiology of teratozoospermia. The increased concentra-
tions of IL-1β and IL-18 in the seminal plasma of men with
leukocytospermia and correlation between concentrations
of IL-1β and IL-18 and the number of leukocytes in the
semen in this group of patients points to the relation of these
cytokines to the mobilization of inflammatory infiltrate in
male reproductive system. 
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