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o0 39@g®gool  obBodom@Gogzqgdobopdo  dg®dbmdyg-
@mools goblsbmg@om.

Mycoplasma hominis-ols  jyg@@yg@ommy®o  asdmoym-
aobmgol goggbgdoom ©osabmb@oszygdl, GmIgeoi ofs®-
dmgds Lbog@dobygmndo SANOFIN diagnostik Paster (BIORAD),
Gmdgeroi obggg Lodygoegdsl odanggs 2obgbobeg@mm
daMdbmdgenmds sbFodom@Gogzgdols dods@o.

9 gncdol, {obsdwgdomyg xo@igeols Lgz@g@ol godm-
330935L 3o@oMmgo@om Omam® ;3 bs@oyg®do sbggg a®sdol
Vaboo  dgemgdgol  d9dwgy  dog@mbgmdomn  (NIKON
d{o@dmgdgeno JAPAN).

0dgm30Ggool Bgbm@Godomgds bpgdmes (CD3, CD4,
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CD8, CD16, CD19) 3md3sbos Sorbent-ol dog@ {o®dmgdeygero
dobmgemby®@o  sbGolbgyangdom, 0bFgM3MgRo3E0s> bog-
dmes  anadobglzgbd o dogdmbjmdom ©s aodwobomy
3o®™IgR®om  — FACSCalibur Analyzer (Becton Dickinson).

A, M oo G geosbol  0dgbmaamdyemobgdol  3mb-
396G®@5300lL 45blobwgds bpgdbmos 0d9bmayg®dgb@garo
dgompom, bhgby@o  [o@dmgdols 3md3sbos LACHEMA-U
bo3®gdol aodmygbgdoom.

069 90306-8-0ls @osabmbEogs bdg@dosls s Lolb-
ol d@o@do [omdmgdos 0d9bme3gmdgb@yemo dgmmepom,
290dsbyyamo go®ds — IBL — HAMBURG-0s  dog® {o®-
dmgdygeo LoosabmbBoszm GgbE-LobEgdol godmygbgdoom.

go3gs@ol  aodmgganggs Bo®pgomes  dbmeemom
Nobozgol mdysbobszool Mmg3mdgbesiogdol dobgwgom.
(WHO 1999, 2010).

0d9bmdomemaoydo  Lobxgdo:  L3g@mdsGmbmowgdols
Jaage 39303050 9®  dogmogldo (39O EOM3-doagdols
(3000).

BoOE-LobJgbe  LolLEgdol  sbmgdomo  3Om3gLgdols
©05bmbGoMgdolomgol g0ygbgowom Ye@A@sdygtom ao-
dmggerggols. PHILIPS IU_22 X MATRIX-%y.

‘49092900  LEOLE0YOs©E ©odygdoges wolisg@boygeo,
3OOJES307M0  ©S QoM@ gmo  sbogobom, 3OMA@S-
dgeo 353980l SPSS-12-ANOVA-ol dbsdad gdom.
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20 @ob — 25 3wy 104 20,9
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@m3d Sbo-ol dJmbyg gggers 3530963 do LJgbmddogo @ob-
30moMgds  0ym  LEsEobEogy®o bm®dol  go®daa gddo.
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200M 33 ggen  5350d4mgms oo bofogo  dogmo-
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©9590bg, @53 yowoRsbogro dJmbosmn dogdgmdsdo, ob
boygds(goemgdo. o@aobws, Mmd 3s@m@o@om 7-10 {anols
sbogdo  ogo  oym  asdmygegyems  8%-dwy,  Jybm-
@9doms s (omgmom — 13% s 22% — dgbodsdobog,
hyBygogogomo — ymggero dglisdy.

0obdbengbdo 59FM0dYbyy@o osgePgdgdo wosoJloMs
‘dgdobgggoms 8%-01s oM gddo, dom ‘dm@ols:
dOmbJgao sbmds — 4% 3530963 do, Rbm@osbo — 1%-
‘do, 3doMggemo  Godol  osdgRdo —  1%-ol  dgdmbgg-
35'do. 99bs 500b0dbml, M™3 gJlE®opgbo@omy®do 3smm-
ma0960lL  2odmgegbol  bo®olbo o® oyem ddodg, oG
dmombmges L3gEosgyg@o Lobol d3g@bogmdsls.

332930b  30039@  gHo3by ©ogoxaYBIn 496 3>309b-
Aol ob@ol3dgMmdogry®o sbFolbgyemgdols ©odosgro  (dog-

@5d beo@dobg dowoano), Lodygomem o dowogno (<100
9o 0/dgo,  100-150  gO0/den, >150 9GO 0/dew)  3mb9b-
BMo30900  LJgbmddogo  Lgaw-bs  ©s  dodE-Loljglie
Lol gdol 3ommamgogdols AOML Gog-oem 39, Gmdaols
dmbo39dgdo sbobyamos osg®sdsdo 3.

©0o@5doEsb 3 bomens  Hobl  Gmd  dods o300
SbBoL3gMmdogydo SbFolbgyegdol dgo®gdom sdbsano
(<100 g®m/dgm), Lodygoserm 100-150 9@ 0/den s doogro
(> 150 goo/dgn) 3mb3gb@®s3ogdom  aowsbsfomobagb
Lolbendo ‘dgliododobow 258, 98 o 140 dodszoo bemeom

go3es@do  3mbi3gbd®siogdols dobgogom ‘dglodsdobow
160, 98 o 238 d5ds35(30.
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05 M5ds 3

SLo-b Lbgoplbgs 3mbi3gbd®@sios Lolbedo s L3g®dsdo
baae-b s 9aB-ob 3smm@myogdol O™

300
250

200 -

150

H Lobbeodo
100 - <

— W 9e30@eGoo

50 -
o+
<100
100-150
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bbgoolibgs  9a@-0l  3ommenmaogdbol  Gmebg  Sbo-bs
3ommaqgbgbdo, GOmam®ai  bmaswow, obggg obGolsg®-
dgeo  0dgxboRgdol  @odogro, Lodygoamem ©o  do@oano
bo®olboll  aobgomomgdsdo, @mderols dgogpoei  ©o-
goaobgm, ®md Chlamydia trachomatis-oon (96 dsds3o30)
0553509090 g4ggems 35(3096G 0 5OLgomMdlL do@ogno be-
@obbol (sbs <150 g&0/den) o5bFHOL3gOI Yo 0dybo@ g ol
aobgomomgdols @oligo, bbgs Laaw-boob dgoomgdoon dom
20dmY3a0bom sbo-b yggamobyg domogmo 3mbi9b@G®s300,
@M@ bobbendo 1550 £ 7,26 gOm/den-do, sbggg 9o39-
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dbaoglbo dggagdo dogomgm 0d 3530963 gddo, m™I-
gdoiz 0bxgo0mgog@bo o0ygbgb Ureaplasma urealyticum-
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@m3d  dodogo3900  Ureaplasma urealyticum  gog®@mogbobgb
Sbo-bl Lodygogrm  (100-150 9@ o0/den)  gd339e0mbols
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W dsds35¢30
B obberdo

B y39@ws@do
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hggbo g3erggol gMM-gm dobobl [oMmdmoagbos -
23902065 353d0@0 Fo@E-LobJglbem LoliGgdol Lbgowslbgs
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GENERAL DESCRIPTION OF THE STUDY

Relevance of the problem

Current demographic situation in Georgia is quite sharp and
represents actual problem.Under heavy economic conditions and
unstable living circumstances in Georgia birth rate has decreased to
critical edge. While the average annual birth rate in the 80’s of the last
century was 94 000, nowadays this number has dropped almost to
half.In the same period (late 80°s) our country experienced total birth
rate, matched to the necessary crude population count. Since 1991 this
index began to decline and in 2005 it was minimal. In following years
it raised again and in 2009 it reached maximum indices for the last
period. Bruto (0,910) and Neto (0,887) quotients of population count
were raised as well. In 2010, 62 585 live newborns were counted,
slightly less than in 2009.

Regarding the fertility data in different countries, as estimated by
The World Health Organization (WHO), every seventh couple suffer
from infertility.

Pathogenesis of male autoimmune infertility is still not clearly
understood. Data about characteristics of systemic and local immune
reactions are contradictory. According to recommendations of WHO’s
experts, issued in the last decades of 20th century, the diagnosis of
male immunological infertility (as an original cause) is valid when
more than 40% of motile spermatozoa is covered by the antisperm
antibodies (ASA), or agglutination of gametes takes place when
incubating in not less than 1:32 diluted serum (WHO Manual for the
Standardized Investigation Diagnosis and Management of the infertile
Male. Published by Cambridge University Press 2000).

Infertility is complex, multifactorial disease and many questions
still remain unclear. Diversity of aetiological factors stipulates
versatile pathological changes in the body and requires further
research.Many couples encounter with the problem of infertility which
strongly affect their personal life, social and professional activities,
make them feel psychologically deprived. Inferiority complex often
becomes the cause of divorces, which also deteriorate demographic
situation in our society.

Demographic problems in our country, difficulties in diagnostics of
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male infertility, lack of comprehensive understanding of pathological
processes — that is an incomplete list of topics which makes our
ongoing study very actual, especially, taking into account that the
problem of male infertility is not a priority in our country.

It is noteworthy to mention, that based on our research, new
necessary diagnostic criteria might be worked out for the detection of
causes of infertility.

Goals of the study

— To assess the influence of sexually transmitted infections (STIs),
different inflammatory diseases and pathologies of urogenital tract
(UGT) on various parameters of male reproductive and immune
systems.

— To determine characteristics of process of these diseases.

— To refine diagnostic and preventive measures against male
infertility.

Objectives of the study

— Evaluation of the frequency and structure of autoimmune reactions
against spermatozoain infertile men with STIs and several
pathologies of urogenital tract.

— To reveal the role of these autoimmune reactions in fertility
disturbances and specify pathognomonically significant levels
(concentrations) of ASA.

— To specify actiological factors and pathognomonic mechanisms of
autoimmune reactions against spermatozoa, the extent of these
reactions and potential risk of autoimmune infertility.

— To search the correlation of different levels of ASA with STIs,
chronic diseases of UGT and cellular immunity in peripheral blood

— Detection of the levels of Immunoglobulins (Ig) of class A,G,M
duringASA, STIs and pathologies of UGT.

— To determine in semen and blood serum of infertile men with STIs
and various pathologies of UGT the level of Interleukin -8 (IL-8).

— Evaluation of the role of immunobiological tests in infertile
couples during STIs, chronic pathologies of UGT and different
levels of ASA.
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Scientific novelty of the study

Presentation of systemic approach to the investigation of
immunological and other factors of male subfertility and consideration
of disorders of male reproductive tract from the aspect of the whole
body.

Investigation of the role of inflammatory cytokine IL-8 and its
diagnostic importance along with other parameters of immune system
in integrated clinical-laboratory investigations and also its
involvement in inflammatory processes of male UGT and
immunological infertility.

Description of mechanisms of systemic regulations of
immunological reactions and their correlation with activity of
autoimmune processes and production of ASA.

Detection of the role of inflammatory-infectious processes in male
urogenital organs in the destruction of haemato-testicular barrier and
development of antisperm antibodies.

Practical significance of the study

In the study the role of autoimmune reactions in male infertility has
been established. Also, it has been revealed that high level of ASA in
semen and blood serum causes deterioration of qualitative and
quantitative parameters of spermogram.

On the basis of the study, methods of combined clinical-laboratory
investigations were worked out which are necessary for precise
diagnosis of male infertility. Additionally, comprehensive anthro-
pometric data will enable other practitioners in the field of
reproductive medicine to assess in low-cost setting the gravity of
disease, aetiological factors and adequate schemes of treatment.

Based on our investigations, it is possible to determine preventive
measures of male infertility, such as:

— Surgical treatment of early stages of varicocele and cryptorchism

— Choice of minimally traumatic methods during the surgery on
pelvic organs

— Early diagnostics and treatment of STIs and inflammatory diseases
of male UGT



48
Approbation of the study

The approbation took place at the joint scientific session of The
Department of Dermato-Venerology of David Tvildiani Medical
University and The Scientific/Research National Center of Skin and
Venereal Diseases (Protocol N 5.09.2016).

The basic theses of the study were reported at:

— The VI National Congress of Allergology and Immunology

(Thilisi, 2010).

— The XXVII School-Conference of Physicians (Tbilisi, 2010).
— The David Tvildiani Medical University 1st International

Conference of Students and Young Scientists (Tbilisi, 2013).

On the research topic of the dissertation 7 scientific articles were
published, reflecting all the main results of the study. The dissertation
corresponds with the requirements of the statement about awarding
academic degree.

The volume and structure of the dissertation

The dissertation consists of following parts: introduction, literature
review, materials and methods, study results, discussion, conclusions,
practical recommendations, bibliography (list of references). The
study contains 100 printed pages, illustrated with 18 tables and 11
diagrams. List of references contains 156 articles.

MATERIALS AND METHODS OF THE STUDY

The study is based on the results of retrospective combined clinical
investigations of 496 patients and theanalysis of their ambulatory,
reproductive cards (including detailed anamnestic data). Patients’ age
vary from 18 to 45years. Duration of infertility ranged from 1,5 to 12
years. 47% of patients had already gone unsuccessful course of
investigations and treatment in other clinics. Control group was
presented with 25 fertile, healthy men without ASA (age 19-40 ).

Inclusion criteria

1. Men with STIs (Chlamydia trachomatis, Neisseria gonorrhoea,
Mycoplasma hominis, Ureaplasma urealiticum, Trichomona
vaginalis).
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2. Patients with the pathologies of UGT (Prostatitis, varicocele,
obstruction of seminal tract without STIs).

3. Patients >18 of age with infertility duration more than 18 month
(without using contraception ).

Exclusion criteria

1. Patients with genital infections, such as: syphilis, mycosis, herpes,
molluscum contagiosum, as well as, hepatitis, HIV, scabies.

2. Men with heavy extragenital pathologies: decompensation of
cardiovascular diseases, pathologies of endocrine system, acute
psycho-neurological reactions, etc.

Investigation was carried out on the local and systemic level using
following biomaterials: plasma of seminal fluid, content of cervical
canal, capillary and venous blood and serum, urethral smear and
prostatic secretions.

At the beginning of investigation, in order to make clear some
aetiological sides of disease, we emphasized the importance of
thoroughly collected detailed anamnestic data, especially underscore
the questions, such as: patient’s age, some venereal, viral and
inflammatory diseases before, the duration of disease, previous
investigations and treatment, professional and lifestyle environment,
pernicious habits (alcohol, tobacco smoking, narcotics, etc),
endocrinological disorders, some hereditary diseases, psychological
and physical traumatic events.

Patients were supposed to undergo following investigations:

— Blood count and urinalysis (HUMACAUT 5L and COMBILYZER
13 — producer Human Diagnostics Germany).

— Serological tests for HIV, B and C Hepatitis (by Immuno-
chromatographical method — Standard Diagnostics, producer
Korea), test for syphilis (RPR, TPHA tests) by BIO-RAD System.

— Detection of Chlamydial infection with direct immunofluorescence
assay (IFA) by Pathfinden Chlamydia Trachomatis Direct
Specimen Monoclonal Antybody 4,2ml, with LW Scientific
Product LN2100, produced by BIO-RAD, France. Interpretation
was made by luminescent microscopy (“Leica”, Germany).

— As a subsidiary method, enzyme-linked immunosorbent assay
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(ELISA) by test system of Novatec Immunodiagnostica GmbH,
Germany, was used.

— In doubtful cases of STIs verification of diagnosis was
implemented by Polymerase chain reaction — PCR System 9700
(Applied Biosystems)

— The level of ASA and IL-8 in blood and semen was investigated by
ELISA assy with the IBL-HAMBURG Test System, GERMANY.

— The results of investigations, carried out by ELISA method, was
registered by HUMAREADER SINGLE apparatus (Human
Diagnostics, Germany).

— Bacteriological investigation of urethral swab with the detection of
Ureaplasmosis and sensitiveness of grown cultures to the
antibiotics was carried out. To isolate Mycoplasma hominis culture
diagnosticum of SANOFIN diagnostic paster (BIO-RAD, France)
was used.

— Microscopy of native and gram-stained urethral and prostatic
secretions (Nikon, Japan).

— Phenotyping of lymphocytes (CD3, CD4, CDS8, CD16, CD19) was
carried out by monoclonal antibodies ( Sorbent company).
Interpretation was made by luminescent microscopy and by Flow
cytometer FACSCalibur Analyzer ( Becton Dickinson ).

— Detection of Ig of class AM and G, by ELISA (LACHEMA
company, Czech republic).

— Physico-chemical, biochemical and morphological investigation of
ejaculate was performed by the recommendations of WHO (WHO
1999, 2010).

— Immunobiological tests — behavior of spermatozoa in cervical
content (Kurzrok-Miller test).

— Ultrasound investigation of organs of urogenital tract.

Study results were processed with the support of SPSS-12-

ANOVA statistical software with dispersive, factor and correlation

analysis.

STUDY RESULTS AND DISCUSSION

The majority of investigated patients- 388 (78,23%) were men in
their active reproductive years (20-35). See data in the table 1.
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Table 1. Patients distribution by age group

. Number of patients
Age of patients Quantity Percentage
18-20 72 14,5
20-25 104 20,9
25-30 124 25,0
30-35 88 17,7
35-40 60 12,1
40-45 48 9,8
Total 496 100,0

Patients distribution by the duration of infertility revealed that, the
number of patients with the infertility up to 3, 6 and 8 years was quite
high, summing up to 436 (87,9%) men. See table 2.

Table 2. Patients distribution by the duration of infertility

Duration of infertility Qu allilil:;,lber of pag::ct:ntage

1,5 years 36 7.2%

3 years 136 27.4%

6 years 156 31,4%

8 years 108 21,8%

10 years 40 8,1%

12 years 20 h1%

Total 496 100,0

Neither of men from the research group has normal spermogram.
The most frequently, in 64,5% (320 men) of cases, in ejaculate it was
observed disturbances of sperm motility and quantity, which were
expressed in the diagnosis of asthenoterato- and oligozoospermia. In
44 patients aspermia was detected, which may be due to the
obstruction of ejaculatory duct. Abovementioned data are presented in

table 3.
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Table 3. Parameters of ejaculates of investigated patients

Typesof ejaculate Patients
N %
Astenoteratospermia 88 17,8%
Oligozoospermia I 92 18,5%
Oligozoospermia 11 84 16,9%
Oligozoospermia III 56 11,3%
Aspermia 44 8,9%
Spermaglutination 56 11,3%
Leukocytospermia 76 15,3%
Total 496 100%

As it was revealed in our study, the most prevailed infection was
Chlamydial infection with its characteristic scarce clinical
manifestation, and as a result of this delayed visit to the clinic. The
latter was the main reason, that almost all cases were chronic
infectious processes.

As a result of complex clinical-laboratory investigations, we have
found out that 276 men (55,4%) from the research group (496) have
STIs, and the rest of them — 220 men have different pathologies of
UGT. See data 1n tables 4, 5.

Table 4. Detected sexually transmitted infections (STIs)

STI Number of patients
Quantity Percentage
Chlamydia trachomatis 96 34,9
Ureaplasma urealyticum 74 26,6
Mycoplasma hominis 38 13,8
Trichomonas vaginalis 52 18,5
Neisseria gonorrhoeae 16 6,2
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Table 5. Occurrence of different pathologies of urogenital tract

(UGT)
Number of patients
UGt Quantity Percentage
Prostatitis 90 41.1
Varicocele 56 253
Seminal tract obstruction 74 33.6
Total 220 100

From the table 4, 5 it is clear that the most frequently prevailed
pathologies were chronic prostatitis and seminal tract obstruction.

As a criteria for the detection of high risk group patients for the
antisperm immunity development, we consider factors such as: age,
heredity, pattern of sexual development, STIs, extragenital
pathologies, endocrinopathies, diabetis, systemic autoimmune
diseases, allergy, tuberculosis.

Taking into account abovementioned criteria and based on the
collected detailed anamnestic data we evaluate and analyze
characteristics of clinical course of diseases. First of all, infertile men
with ASA were grouped by the length of infertility. Data are presented
in Diagram 1.

The diagram 1 shows clearly that number of patients who suffer
from infertility 1,5 to 8 years, is quite high and it sums up to 436 men
(87,9%). A tendencyof increasing of ASA concentration along with
the increased duration of diseases was observed in both blood and
semen. However, there was no statistically significant difference
between the groups, consequently, the impact of infertility duration
factor on the development of antisperm immunity is not reliable.

On the next stage, we grouped infertile men by age. Data see in the
diagram 2.

As the diagram 2 shows, there is a tendency of increasing average
levels of ASA along with the increasing age (in blood and in
ejaculate). However, similarly to the infertility duration impact on
ASA immunity, there was no statistical difference between the groups,
which failed to show link between the age and induction of antisperm
immunity.
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Diagram 1. The link between the length of infertility and ASA
concentrations among infertile men
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Diagram 2. Distribution of infertile men by age with ASA
concentrations respectively
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Anamnestic data and detailed anthropometric investigations
revealed that in all patients with ASA sexual development and
function were consistent with the age norm.

The vast majority of patients indicated on the infectious and other
inflammatory diseases in their past history, beginning since the
childhood. It was found that 8% of investigated men had in their
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childhood parotitis, 13% and 22% - scarlet fever and measles
respectively and every 3rd patient had chicken pox.

Concomitant autoimmune diseases were found in 8% of cases,
among them: bronchial asthma in 4%, psoriasis in 1%, diabetis typel-
in 1%.

In regard with the job hazard, anamnestic data revealed that less
than 5% of investigated men in the past had exposure hazard to
harmful chemicals (dye agents, organic dissolvents), ultrahigh
frequency radiation, laser and x-ray.

On the first stage of investigation we categorized ASA of 496
patients as low (<100 U/ml), medium (100-150 U/ml) and high (>150
U/ml) concentrations respectively in STIs and UGT-pathologies
groups (Diagram 3).

The diagram 3 shows that in blood concentrations of ASA in low
(<100 U/ml), medium (100-150 U/ml) and high (>150 U/ml) levels
were found in 258, 98 and 140 men respectively. In semen the
distribution of abovementioned levels of ASA was as follow: 160, 98,
238 men.

On the next stage we searched the role of STIs and various
pathologies of UGT in the pathogenesis of ASA, in general, as well as
in low, medium and high degree antisperm immunity.

It was found that Chlamydia trachomatis infection (96 men) causes
the development of higher degree of antisperm immunity in
comparison with other STIs. These patients have the highest
concentrations of ASA 1n both: in serum — 155,0+7,26 U/ml and in
semen 198,7+5,81 U/ml.

Similar results were found in patients with Ureaplasma urealiticum
and Mycoplasma hominis infections. It is noteworthy to mention that,
men with Ureaplasma urealiticum were grouped together by medium
level of ASA: 11 men (15,1%).

In the case of Trichomona vaginalis and Neisseria gonorrhea
infections the development of ASA is not statistically reliable. These
patients were gathered in group with low antisperm immunity, despite
the fact that concentrations of ASA in both, blood and semen were
higher than normal indices. Diagram 4 reflects these data.
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Diagram 3. Different levels of ASA in blood and semen among
STIs and pathologies of UGT
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Diagram 4. STIs and their corresponding ASA concentrations
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p<0,005 is reliable in comparison with Trichomonas vaginalis and
Neisseria gonorrhea groups.

One of the objectives of our study was to detect the link between
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the development of ASA and various pathologies of UGT. Our
findings are presented in diagram 5.

Diagram 5. Different pathologies of UGT and ASA
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p<0,005 is reliable comparably to the groups of men with prostatitis and
varicocele.

From diagram 5 it is noteworthy the increase of ASA during the
obstruction of seminal tract- up to 165,7£5,54 in blood and up to
196,1+7,4 in ejaculate. The increase of ASA during prostatitis and
varicocele is not significant.

Conducted investigations revealed the following trends of
increasing ASA:

— elevation of ASA along with the advancing age and duration of
disease, however there was no statistical difference between
groups, which indicate unreliability of age factor on the
development of antisperm immunity.

— the highest concentrations of ASA was found in Chlamydia
trachomatis group comparably to other STIs

— similar results were found in Ureaplasma urealiticum and
Mycoplasma hominis groups

— the correlation between Trichomona vaginalis and Neisseria gonorrhoea
infections and the development of ASA is not reliable statistically,
though concentrations of ASA are higher than normal indicis
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— the main role in the production of ASA play the pathologies
associated with Vas deferens. In these cases the significant increase
of ASA both in blood and in ejaculate was noticed.

Autoimmune reactions against spermatozoa and the state of some
parameters of humoral and cellular immunity

Various disorders and dysfunctions of immune system play the
main role in the generation of autoimmune reactions. However, the
data in men about correlations between the different concentrations of
ASA and the state of systems of macrophages and granulocytes, as
well as the data about the quantity and ratio between different
populations of lymphocytes are very scanty and contradictory. There
are no available data about the reactions of interferons’ system and the
characteristic features of immune reactions in response to foreign
antigens and infectious agents in men with the immunological factor
of infertility. Also, it is not established yet the link between the ASA
tests data and separate parameters of Immune system.

The assessment of humoral and cellular immunity

In order to assess the humoral immunity, we carried out the
investigations of Ig of class A,M and G in men with different levels of
ASA. The results are given in table 6 and in diagrams 6, 7, 8.

Table 6. The concentrations of Ig
in different levels of ASA in blood

ASA, U/ml Control
Ig (g/D) <100 100-150 >150 group
(n=258) (n=98) (n=140) (n=25)

Ig A 1,60+3,05 | *2,75+4,59 *2,95+3,20 | 1,5+0,25
IgM 1,45+0,06 2,10+1,78 1,75+1,14 | 1,55+0,08
Ig G 9,53+42,98 | *13,15+5,01 | *13,30+4,89 | 9,2+0,4

p<0,005 is reliable in comparison with control group.
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Diagram 6. The concentration of IgA in different levels of ASA
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Diagram 7. The concentration of Ig M in different levels of ASA
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Diagram 8. The concentration of Ig G in different levels of ASA
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From the table 6 and diagrams 6, 7, 8 it becomes evident that,
patients who have in blood high (>150 U/ml) and medium (100-150
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U/ml) levels of ASA, have statistically reliable (p=0,001) high indices of
Ig A and G in comparison with the control group. Also, there was noticed
the tendency of increasing the level of Ig M comparably to control. Ob-
tained results could be considered as high activity of autoimmune
reactions.

Patients with low levels of ASA in blood (<100 U/ml) have
statistically unreliable increase of all of three Igs.

We have investigated the correlation of various concentrations of
ASA with some parameters of cellular immunity (in infertile men),
particularly with the levels of: leucocytes, different subtypes of
lymphocytes (CD3, T helpers (CD4), T suppressor/cytotoxic CDS,
Natural killers-NK cells (CD16), B lymphocytes (CD19). The results
are given in table 7, and in diagrams 9, a,b.

Table 7. Absolute levels of leucocytes, lymphocytes and their
populations in peripheral blood in regard with the
concentrations of ASA

Indi ASA, U/ml Control
ndicators aroup
(mln) <100 100-150 > 150 oy
fLeucocytes | 01120623 | 632:0,606 | 6,34+0.282 | 5,60:0.268
(54-10,0) | (4,3-10,2) | (3,6-10,9) | (3,5-9,7)
Lymphocytes | 207£0.231 | 2,170,138 | 2,14%0,001 | 193+0,127
(122,9) | (1438 | (1,038 | (1,0-34)
T-Lympho- | 1,460,251 | 1,43£0,097 | 1,34+0,069 | 1,26+0,091
cytes (CD3) | (0,53-2,35) | (0,83-2,43) | (0,59-2,56) | (0,55-2,51)
T-helper cell | 0,78+0,159 | 0,80£0,049 | 0,77+0,043 | 0,77+0,072
(CD4) (0,26-1,62) | (0,53-1,33) | (0,24-1,48) | (0,28-1,70)
}(ﬁjg{cg 071 0,49+0,056 | 0,56:0,043 | 0,56+0,037 | 0,48+0,044
(CD8) (0,26-0,65) | (0,26-0,97) | (0,15-1,19) | (0,25-1,09)
nkN-cell 0,30£0,053 | 0,300,043 | 0,30+0,038 | 0,270,030
(CD16) (0,17-0,67) | (0,05-0,87) | (0,07-1,18) | (0,07-1,80)
B-Lympho- | 0,150,032 | 0,180,026 | 0,24+0,029 | 0,180,020
cytes (CD19) | (0,05-0,32) | (0,06-0,53) | (0,03-0,58) | (0,05-0,58)

Note: The disparity between ASA and control groups is reliable with the
accuracy p<0,005. The disparity among the groups with different levels of
ASA is reliable with the accuracy of p<0,005.
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Diagram 9a,b. Absolute content of leucocytes, lymphocytes and
their subtypes in peripheral blood of patients regarding the 9a
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Note: The disparity between ASA and control groups is reliable with the
accuracy p<0,005. The disparity among the groups with different levels of
ASA is reliable with the accuracy of p<0,005.



62

From the table 7 and diagrams 9a and 9b becomes evident that, in
the blood of patients from all groups with increased ASA, the average
number of leucocytes 1s elevated and it is reliably different from
control values (p<0,05). Also, in majority of patients of all ASA
groups the tendency of increasing lymphocyte concentrations was
noticed. However, these differences are not statistically reliable. The
analysis of total count of different populations of lymphocytes in
peripheral blood has revealed: insignificant increase of T cells (CD3+)
and NK cells in all ASA group, whereas the number of T-
suppressors/cytotoxic lymphocytes (CD8+) 1s raised statistically
reliably.

Table 8. Comparative content of different subtypes of lympho-
cytes in peripheral blood of patients with distinct levels of ASA

ASA, U/ml Control

Indicators <100 | 100-150 | >150 group

(n=25)

T-lymphocytes(CD3) | 67.4+522 | 6694223 | 62.941,46 | 65.3+1.97

T-helper cell(CD4) | 36,7+5,07 |37,6+1031) 37.2+41,42 | 39,7+1,99
*T-supr/cyto-

ox.el(Cot) 2314371 | 2624244 | 27,142.07 | 24.6+1,58

nk-cell(CD16) 14.4+4,08 | 15343.99 | 176+3.54 | 13.7+0,08

B-lymphocytes(CD19) | 6.9+10.44 | 8.1+1,14 | 11,0-1,14 | 9.5+129

Note: the difference between ASA groups and controls is reliable with the
accuracy p<0,05; The difference among the groups with distinct levels of
ASA is reliable with the accuracy p<0,005.

The analysis of comparable content of lymphocytes shows (table 8)
that mainly the growth of portions of NK cells and T
suppressors/cytotoxic cells from the general population contribute to
the increase of lymphocyte’s number. Here we noticed the tendency of
rise of NK cells along with the increase of ASA concentrations, but
unsignificantly. Regarding T suppressor/cytotoxic cells their rise
comparably to control group is statistically reliable.

Taking into account all abovementioned, we can state that STIs and
different pathologies of UGT through the production of different
concentrations of ASA, significantly stipulate systemic changes of
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immune parameters, which might be are dependent on the extent of
activity of autoimmune reactions. These changes might be considered
as markers of secondary immunosuppression.

The behavior of spermatozoa in vitro in cervical content (The test of
Kurzrock-Miller)

We examined in vitro the behavior of spermatozoa of different
samples of semen in cervical content and analyzed obtained results in
association with various concentrations of ASA, with STIs and
different pathologies of Urogenital tract. Obtained data are presented
in tables 9.10.11.

Table 9.The behavior of spermatozoa in vitro in cervical content
during various concentration of ASA in ejaculate

. concentration of ASA in ejaculate (U/ml)
Invitro 100 -150
variants <100 (S1man) (21man) >150 (47man)
AA 4 (7,8%) 1 (5,1%) 1 (2,6%)
BB 12 (23,5%) 4 (20,2%) 12 (25,6%0
C 14 (27,5%0 5(22,2%) 14 (30,6%)
D 21 (41,2%) 11 (52,5%) 20 (41,2%)

Note: A — positive Kurzrok-Miller test. B&C — doubtful test, D — negative
test.

From table 9 it is evident that, along with the increase of ASA
concentration the number of patients whose spermatozoa penetrate the
cervical mucus and move freely decreases. In all 3 groups of different
ASA content the most frequently (in 40%) occurs negative reactions —
i.e. when spermatozoa failed to penetrate the cervical mucus. In
parallel, the number of doubtful cases is decreased.

From table 10 it is clear that, among 62 men with STIs only 10
(17%) has positive in vitro test.In case of Chlamydia trachomatis
infection,in comparison with other STIs, positive Kurzrock-Miller was
positive only in 2 (9,1%) case. The summary index of doubtful
reactions was 20 (90,9%).



64
Table 10. The behavior of spermatozoa -in vitro in cervical
content during different STIs

STI n - 1n vitro c -
Chlamydia 2 (9.1%) 3 7 10
trachomatis (n=22) 1 (13,5%) | (34,4%) | (43,0%)
Ureaplasma o 2 6 6
urealyticum (n=16) 2 (12,5%) (12,5%) | (37,5%) | (37,5%)
Mycoplasma hominis o 1 o 3
(n=8) 2(25%) | (12.504) | 27 | (37,50
Trichomonas o 4 o 4
vaginalis (n=12) 3(25%) | (33 406) | 1 B27) | (33 494
Neisseria o o o o
conorrhoeae (n=4) 1(25%) | 0(0%) | 1(25%) | 2 (50%)

Table 11. The behavior of spermatozoa in vitro in cervical
content during different pathologies of UGT

UGT in vitro variants
A B C D
o 6 5 12
Prostatitis (n=23) (27.5%) | (23%) 0 (49.5%)
. B 3 4 7
Varicocele (n=14) (23.2%) 0 (28.,6%) | (48.2%)

Figures from the table 11, shows that during prostatitis and
varicocele there are significant changes in motility abilities of
spermatozoa in cervical mucus. In vitro negative test in both
pathologies together were found in 19 patients, that is twice as much
as positive tests.

Evaluating Kurzrock-Miller tests, we found out that
leucocytospermia and spermagglutination contribute significantly to
the negativeness of tests- respectively in 26 (34,2%) and 33 (58,9%)
cases. Any form of spermagglutination (head-to-head, head-to-tail
etc.) stipulates pathological movement of spermatozoa (non-
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progressive, circular) instead of active linear, forward movement. In
case of leucocytospermia active forward movement of spermatozoa
was hampered by the barrier of leucocyte cells.

The role of IL-8 in pathogenesis of male autoimmune infertility and its
diagnostic value

We examined IL-8 in 248 infertile men both in sperm and in blood.
Among them in 138 men with STIs and in 110 men with various
pathologies of UGT. We investigated also IL-8 in ejaculate of the
abovementioned groups of men during various pathologies and
different concentrations of ASA.

The normal range of IL-8 was defined from the results of
investigations of 25 practically healthy ,fertile men and it was 40-150
pg/ml in blood serum and 119-250 pg/ml in ejaculate.

In ejaculate of infertile patients from research group the
concentration of IL-8 was reliably higher than in control group
(p=0,00), though this disparity was not found in blood (p>0,005). This
fact indicates on local immune response in the whole group of infertile
men.

As 1investigations revealed, during pathologies of UGT the
concentration of IL-8, both in blood and in semen, was not statistically
reliably different from the data of control group. The average
concentration of IL-8 in research group was about 255 pg/ml, similar
to the upper normal range of control group. The exception were
patients with chronic prostatitis. In the ejaculate of men from this
group the concentration of abovementioned cytokine was significantly
higher than in control group: 150-315 pg/ml. These data are presented
in table 12 and diagram 10.

As from table 12 and diagram 10 is evident, the disparity between
research group (seminal duct obstruction and wvaricocele) in
comparison with the control group is statistically unreliable, whereas
data from prostatitis group comparably to control is reliable with the
accuracy p<0,005.

Examination of IL-8 in infertile men with various STIs showed
that, the concentration of IL-8 in blood was different to the level of
abovementioned cytokine in blood of healthy men, ranged from 50 to
160 pg/ml. In ejaculate the tendency of increase up to 117-285 pg/ml
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was noticed. In separate cases in ejaculate of patients with Chlamydia
trachomatis infection the level of IL-8 was 299 pg/ml. Obtained data
indicate that, the use of this parameter of immunity would be
interesting in infertile men with chronic STIs. However, the variability
of the level of IL-8 in groups and no statistically reliably difference,
might be associated with the characteristic course of STIs. Obtained
data are presented in table 13.

Table 12. The concentration of IL-8 in blood and in ejaculate
during the pathologies of UGT

IL-8
UGT in blood in ejaculate
(pg/ml) (pg/ml)
* Prostatitis (n=45) 100.24+19.2 225,25432.22
Varicocele (n=28) 98.20£18.1 1894+26.55
Seminal tract obstruction (n=37) | 97.31+19.12 190,35+27.32
Control group (n=25) 95.25+18.22 187.34+25.2

p<0,005 is reliable comparably to the controll group as well as to other
research groups in ejaculate.

Diagram 10. The concentration of IL-8 in blood and in ejaculate
during the pathologies of UGT
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Table 13. The concentration of IL-8 in blood and ejaculate
during various STIs

STI

IL-8 (pg/ml)

in blood in ejaculate
Neisseria gonorrhoeae (n=8) 97.25+16.23 196.25+24.22
Chlamydia trachomatis B 100.24+15.25 | 2142242824

(n=48)

Trichomonas vaginalis (n=26) | 96.34+14.24 202.25+21.22
Ureaplasma urealyticum 97.66+17.91 | 195.25426.22
(n=37)

Mycoplasma hominis (n=19) 96.24+18.34 204.451+26.42
Control group (n=25) 95.25+18.22 187.34+25.2

We have examined the level of IL-8 in different pathologies of
¢jaculate. The significant disparity was found between groups, as well
as, in comparison with control group.

During leucocytospermia the level of our search immunological
marker varied in wide range, about 180-315 pg/ml and was
statistically reliably high in comparison with control group.

Table 14. The concentration of IL-8 during different pathologies

of ejaculate
Types of ejaculate Num})er of The concentration of

patients IL-8, pg/ml
Astenoteratospermia 44 210.25+26.23
Oligozoospermia | 46 190.25+26.5
Oligozoospermia 11 42 201,25+£25.26
Oligozoospermia III 28 205.24+26.25
Aspermia 22 226.25+30.22
Spermaglutination 28 170.25+£32.22
*Leukocytospermia 38 230.22+31.24
Control group 25 187.34+25.2

p<0,005 is reliable in comparison with the control group.
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The concentration of IL-8 in different pathologies of ejaculate

Diagram 11a
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In the case of aspermia (which was mainly associated with the
obstructive form of infertility) the level of IL-8 was relatively high
comparably to other research groups, however, statistically not
reliably. In separate cases it ranged up to 370 pg/ml.These data
indicate the existence of long inflammatory processes in seminal ducts
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resulted in obstructive changes in abovementioned tract. Table 14 and
diagrams 11 a,b reflect these results.

Table 14 and diagram 11a,b represents reliable correlation between
the concentration of IL-8 and integrated groups of various extent of
olygospermia, asthenoteratospermia, leucocytospermia and aspermia,
comparably to the control group. The accuracy of reliability was
p=0,00.

On the next stage we examined the concentration of IL-8 in semen

during low, medium and high levels of ASA. Data are presented in
table 15.

Table 15. The concentration of IL-8 in sperm during various
levels of ASA, STIs and different pathologies of UGT

Levels of ASAI/ml IL-8 pg/ml
<100 (n=129) 201.85+27.22
100-150 (n=49) 204.85+32.24
>150 (n=70) 208.85+28.25
Control group(n=25) 187.34+25.2

From table 15 becomes evident, that there is no difference between
the obtained data and the level of IL-8 in control group. Though the
increase of its concentration along with the rise of ASA levels was
noticed, there was no statistical difference between groups.

We have established the link between the concentration of IL-8 and
STIs. Also we have revealed the correlation between different extent
of oligospermia, sperm motility capability, asthenoteratospermia,
various levels of ASA and different pathologies of UGT. According to
the obtained results, statistically reliable correlation between chronic
prostatitis, leucocytospermia and concentration of IL-8 was revealed.It
is noteworthy to mention, that high concentration of IL-8 in ejaculate
was closely associated with the number of leucocytes in ejaculate,
which indicates the involvement of IL-8 in inflammatory processes
and immunological infertility.
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CONCLUSIONS

1. The markers of inflammatory processes in ejaculate represent
important diagnostic platform for the evaluation of infertility
associated disturbances of male reproductive system.

2. As our investigations revealed, Chlamydia trachomatis, Urea-
plasma urealiticum and Mycoplasma hominis are the most
frequently associated infections with antispermal antibodies and
infertility.

3. The most common pathology from diseases of male reproductive
organs, which is connected to high titers of ASA is the obstruction
of seminal duct.

4. The negative Kurzrock-Miller test (couple’s infertility) in our
searching population was associated with STIs , different
pathologies of urogenital tract, high titer of ASA and the increase
of concentration of IL-8.

5. Male infertility due to high level of ASA is associated with
systemic immune dysregulation, which is reflected in high
concentrations of Ig A and Ig G, as well as in the reliable increase
of T (CD8+) in subpopulations of lymphocytes.

6. High level of IL-8 in ejaculate, while its content in blood is in
medium concentration reflects the contribution of this chemokine
in local, immune answer during the investigated pathology.

Practical recommendations

— For the prevention of male infertility comprehensive diagnostics
and management of STIs should be carried out which involvesthe
detection of ASA both in ejaculate and in blood, even among the
individuals whose primary complaints are connected with the
different pathologies of UGT and not with the infertility.

— Laboratory diagnostics of infertility in each individual case must
suppose deep investigations of changes in spermomorphogram,
detection of aetiological factors, evaluation of gravity of infertility
(assessment of ASA in semen and in blood), as well as, additional
immunological testing under the condition of severe leuco-
cytospermia.

— By the results of our investigations and the data of recent literature,
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the evaluation of autoimmune infertility with the maximal accuracy
and within the short timeline should imply fast implementation of
following recommendations of In Vitro Fertilization (IVF) and
Intracytoplasmic Sperm Injection (ICSI). Methodological review
and meta-analysis of different investigations indicate, that for
infertile couples, with ASA both form of Assisted Reproductive
Technologies- IVF and ICSI remain the main alternative forms of
treatment for autoimmune infertility.

— Negative results of Kurzrock-Miller test under the circumstances of

high level of ASA should be considered in terms of potential
influence on the reproductive system of sexual partner due to the
changes of sperm’s content/quality and the transmission of STI
pathogens.
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