HA gonomMmory niKAPHO-NMPAKTUKY

VIK 576.311, 347: 612. 617,6:614, 876

Influence of radioactive background
on an idiopathic form of infertility incidence
in men from different regions of Ukraine

I.1. Gorpynchenko', Yu.M. Gurzhenko’, V.V. Spyrydonenko’, E.A. Litvinets?

Institute of urology of NAMN of Ukraine
2Ivano-Frankivsk national medical university of the ministry of health of Ukraine

Crarrst omy6aikoBana: Topriunuenko L1, Typxkenko I0.M., Crimpunonenko B.B., Jlutsuneip €.A. ITopiBHsIbHA XapaKTePUCTHKA
MOKA3HUKIB CIIEPMOrPaMH MIPH ifionaTiaHuX (hopmax Oe3IuIiis y Y0JI0BIKiB 3 paziaiiiiHo 3a0py/IHEHUX Ta YMOBHO YHCTHX PEriOHIB
Vkpainu ISSN 23048336. [Ipo6aemu pamiaiiiinoi meauiunu Ta pagiobioorii. Problems of radiation medicine and radiobiology. 2019.
Bur. 24 ¢. 356-368.

There are 143 men (group I) with idiopathic infertility in the form of asthenozoospermia of the IT degree living in the territories of the
Kiev region (Poles’ky, Chernobylsky, Ivan’kovsky, Borodyansky, Vyshgorodsky districts) were investigated in the Department
of Sexual Pathology and Andrology of the SI «Institute of Urology of the National Academy of Medical Sciences of Ukraine» and
exposed to ionizing radiation due to the Chernobyl accident in 1986. All individuals in the I group were born from parents who were
in the accident at the Chernobyl nuclear power station in the area of radioactive contamination and permanently resided in areas
with a high level of radioactivity. The control group was made up of persons born and living in the Ivano-Frankivsk region with
a similar condition (group II, n=57). The mean age of the studied group I was 28,3+2,4 years, and persons of the II group were
30,1+2,8 years. Diagnosis of II was performed ambulatory in accordance with WHO and Ministry of Health of Ukraine standards.
The study was to study and compare spermogram parameters in patients from both groups.

It has been established that the reproductive problems of men with idiopathic infertility living in radiation-polluted areas of the
Kiev region of Ukraine consist in a significant violation of the quality indicators of ejaculate (mobility by the pool A+B is less
than 1,6 times, p<0,05) correlating with modifications of physicochemicals (the average time of liquefaction is 1,4 times greater,
p<0,05) and biochemical (decrease of levels of fructose by 2,2 times, citrate — by 1,6 times, p<0,01-0,05) data characterizing
the effect of ionizing radiation, as one one of the leading factors of male genital function violation. The study found that the
level of general indicators of spermogramm is significantly worse in the regions of Ukraine who were exposed to radioactive
contamination due to the Chernobyl accident, in contrast to the indicators of persons from conditionally pure regions.
Keywords: idiopathic infertility, radiation contamination, asthenozoospermia, fructose.

Bnnue pagioakTmeHoro poHy Ha piBHi 3aXBOPIOBaAHOCTI iAionaTnyHolo popmoio 6e3nnigHOCTI y HONOBIKIiB
3 pi3HUX perioHiB YkpaiHu
I.1. lropnuHyeHko, 0.M. lyp>xeHko, B.B. CnupugoHeHko, €.A. JInTBuHeLb

Y Bigaiai cexcomnaromorii ta angposorii Y «lucturyr yposorii HAMH Ykpainw» 6ysio mpoBeseHo H0CHiKeHHs PEIPOLyKTUBHOI
dyukuii y 143 oci6 (I rpyna) 3 igionaruunum Ge3nuiagsm y BUrasii acrenozooctepmii Il cTyneHo, ki MemKawOTh HA TEPUTOPIi
Kuisceskoi obaacti (ITosicskoro, Yopuobuiabebkoro, IBankisecbkoro, Bopoasiacbkoro, Buniropoachbkoro paiioHiB) Ta 3a3Hajiu BIJIUBY
ioHizyouoi pagianii Baacaigok asapii Ha YAEC y 1986 poui. Yci ocobu I rpynu 6ysau HapojskeHi Bij 6aTbkiB, mo nepebyBanu mij yac
apapii na YAEC y 3oui pagiainiiinoro 3a6py/iHeH s Ta TOCTIHHO IPOKUBAIKM HA TEPUTOPIT 3 MiABUIIEHUM PaJioaKTUBHUM piBHeM. /o
rPYIU KOHTPOJIO YBifiiin ocobu, siki Hapojuaucs ta Melkaau Ha teputopii [Bano-DpankiBebkoi obuacti, 3 aHanmorivaum cranom (11
rpymna, n=157). Cepeaniii Bik naunienris I rpynu cranosus 28,3+2,4 poxy, oci6 II rpynu — 30,1+2,8 poxy. [liarnoctuky IB nposoauin
aMmOyaTopHO 3rigHO 3i ctangapramu BOO3 ta MO3 Ykpainu. J[ociiiskeHHS M0raso y BUBYEHHI Ta MOPIBHIHHI OKa3HUKIB clriep-
MOTrpaM¥ y MAIi€HTiB 3 060X IPYII.

PenponykTusHi npobiiemMu y 40JI0BIKIB 3 iionaTuuHuM GE3IUTI /M, [0 MEIIKATh Y pajialiiino 3abpyaHeHux paitonax Kuiscbkoi obmacti
Ykpainu, mossraioTh y J0CTOBipHOMY HOPYIIEHH] SKiCHUX MOKA3HUKIB esAKyIATY (PYyXJInBicThb 32 fannmu myay A+B e menmoio B 1,6 pasy;
p<0,05), o kopeawoTh i3 Moaudikamismu Gizuko-xiMiuHuX (cepepHiil MOKa3HUK yacy po3pimkeHHs Oinbimiiil B 1,4 pasy; p<0,05) ta
GioxiMiuHuX (3HMAKEHHS PiBHIB HpyKTO3u y 2,2 pasy, murpary — B 1,6 pasdy; p<0,001-0,05) ganux, 1o xapakTepusye BIUIUB iOHI3yI0UOi
paziaiii Sk oJWH i3 MPOBIAHUX (PAKTOPIB MOPYLUIEHHS YOJIO0BIUOI reHepaTUBHOI GyHKILT. Y mocaiikenHi 6yi0 BCTAHOBJIEHO, 11O PiBEHb 3a-
raJbHUX MOKA3HUKIB CIIEPMOrPaMHK € JI0CTOBIPHO NipuinM y perionax YKpainu, sKi 3a3Haliu paioakTUBHOTO 3a0py/IHEHHs T1i/1 yac aBapii Ha
YAEC Ha BiziMiHy Bi/l TOKa3HUKIB 0Ci6 3 YMOBHO YHCTUX PETIOHIB.

Kanrouogi crosa: idionamuune 6e3niioos, padiayiiine 3a6pyonenis, acmeno3oocnepmis, ppyxmosa.

BnuaHue paguoakTuBHOro ¢oHa Ha ypoBHM 3a6oneBaeMocTu ugmonatuyeckom popmoii 6ecnnoaus
Y MY)XYUH C pa3HbiX PErMoHOB YKpauHbl
U.N. NlopnuHyerko, I0.H. lyp>xeHko, B.B. CnupuaoHeHko, E.A. JintBurew,

B oraene cexcomaronoruu u anaposoruu ['Y «Mucturyt yponoruu HAMH Ykpautsi» GbL10 POBEIEHO UCCAE0BAHUE PEIPOLYKTUBHOM
dyukuun y 143 mysxann (I rpynmna) ¢ uamonaTudeckuM GecruiogneM B Buje acteHosooctnepmun I cremnenn, mposKMBaIONNX Ha TEPPH-
topuu Kuesckoii obiactu (Ilonecckoro, YeprobObuabekoro, BaHKoBcKOTO, BOpoastHCKOT0, BBIIITOPOACKOTO PAlOHOB) U MTOABEPTIINXCS
BO3/€eiicTBIIO MOHU3UPYIomieil pagnanuy Beaeactsue aapun Ha TAIC B 1986 roxy. Bee snna I rpynmst 66111 POKAEHDBI OT POAUTENEI,
KOTOpBIE HAXO/AMIHCH BO BpeMst aBapui Ha YADC B 30He PaZilOaKTHBHOTO 3aTrPsI3HEHNS U IIOCTOSTHHO IIPOKNBAJIN HA TEPPUTOPUN C ITOBBI-
IIEHHBIM PAJMOAKTUBHBIM yPOBHEM. B rpyIiiy KOHTPOJIS BOILIN JINIA, KOTOPbIE POANINCH 1 KN Ha Tepputopun MBano-DpankoBeKoii
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obsactu, ¢ anasornunpiM cocrosiarem (11 rpynma, n=157). Cpeannii Bospact nanuentos [ rpynus cocrasisia 28,3£2,4 roza, a aui 11
rpynmbt — 30,1+2,8 roga. luarnoctuxy B nposoanau amGyaatopHo B cooTBeTCTBUM €O cTangapraMu BOO3 u Munsapasa YKpanbl.
ViceaeroBamie 3ak/I09aI0Ch B M3YYeHUI U CPABHEHUHU TTOKa3aTeJ el CiepMorpaMMbl y HAMeHTOB U3 06enX rPyIIil.

B0 YCTAaHOBJIEHO, YTO PEMPOAYKTHBHBIE IPOOIEMbI MYKUMH C UANOTIATUYECKUM GECILIOANEM, TIPOKUBAIONINX B PAIUAIIOHHO 3arPsI3HEH-
HBIX paitonax Kuepckoii obsmacti YKpanHbl, 3aKJII0YAI0TCS B OCTOBEPHOM HApPYIIEHUH Ka4eCTBEHHBIX MOKazaTeJaell asaKyisiTa (II0BIIK-
HOCTH 110 JaHHbIM 1ysia A+B menbure B 1,6 pasa, p<0,05), koppesnupyiomiue ¢ MoguduKausaMu GU3NKO-XUMUUECKUX (CPeHIIT TTOKA3aTeNb
BpeMeHN pazkuKenust oonbimuii B 1,4 pasa; p<0,05) u Guoxumudeckux (cHUKeHue yposHeil Gppykrossl B 2,2 pasa, nutpara — B 1,6 pasa;
p<0,001-0,05) manHbIX, YTO XapaKTEePU3yeT BO3/EHCTBUE NOHU3UPYIOIIEH PAIHAINK KaK OJHOTO U3 BeAYNIX (HDaKTOPOB HAPYIIEHUS MYIK-
CKO#l reHepatuBHOM GyHKIMN. B HecepoBanim 6bII0 YCTAaHOBJIEHO, YTO YPOBEHD 00IIMX TTOKa3aTeseil CliepMOrpaMMBbl SIBJISIETCS I0CTOBEP-
HO XY/IIIMM B PErMOHaX Y KPauHbI, MOABEPTIINXCS PaJIMOAKTUBHOMY 3arpsi3HeHuIo BeeacTBre apapunt Ha YAIC, B oTiimyue oT nokasatresieit

JINIT U3 YCJIOBHO YNUCTBIX PETUOHOB.

Kantoueevte cnoga: uouonamuuecxoe 6ecniodue, paduayuonioe 3azpsasnenue, acmeno3oocnepmust, ppyxkmosa.

According to the world statistics data about 10% of men
on the Earth are infertile, and not less than 20% of men
have quality of sperm below accepted by WHO of fertility
standards. It is proved that the men’s factor makes 20-50%
of cases of infertility of married couple. In infertile couples
that are exposed to auxiliary reproductive technologies, the
idiopathic infertility presents about 30% of male infertility
cases from all reasons.

According to WHO, the idiopathic infertility is an
inability of couple to conceive the child when causes of
fertility disturbance remain obscure. Now it is considered that
the idiopathic infertility frequency tends to decrease that is
connected to improvement of diagnostic methods which are
used in modern reproductology. Many researchers consider
that the male idiopathic infertility is much more frequent than
afemale one and its reason it is not possible to establish in every
third case. The idiopathic infertility reasons in married couple
often remain obscure and can arise thanks to a summation of
negative factors often unknown to science and connected not
only to fertility [1].

There are factors which increase the probability of the
idiopathic infertility risk: male sex, age more than 30 years
and a way of life (pernicious habits, household factors, non-
compliance with occupational health, presence of frequent
stresses, etc.).

Confirmation of idiopathic genesis of infertility at men who
have no posterity during 1 year is carried out at an exception
of a number of pathological states (lack of disturbances in
endocrine and sexual systems; existence of insignificant
disturbances like astenozoosperm or normosperm; absence of
sexually transmitted diseases; lack of antisperm antibodies and
similarity on HLA antigens; absence of genetic diseases, etc.).

The hidden factors in genesis of the idiopathic infertility
can explain male infertility: enzymatic disturbances of
spermatogenesis processes, pathology of calicrein kinin system
[2, 3], damage of spermatozoa DNA, the increased levels of
indicators of lipid peroxidation in biomembranes, genetic
pathologies are not found (gametes with karyotype imbalance,
chromosomal heteromorphism, etc.), genetically caused
violation of any link of a spermatogenesis (ultrastructural
defects of a nucleus, acrosome, centriole, flagellum,
chromosomal — a deviation in a spermatozoon, etc.).

Negative impact of aradiation factor on a male reproductive
system was open at the beginning of the XX century and
now is one of the leading factors of the idiopathic infertility
formation. The human reproductive system is considered as
one of the most sensitive to radiative effects even of small
doses of ionizing radiation, showing at the same time acute
malfunction of a spermatogenesis system, with oppression of
all its links and formation of total or partial sterilization.

It is necessary to be careful in interpretation of direct link
between influence of the environment factors and infertility
during the analysis of factors of the idiopathic infertility
genesis [4]. According to scientific data, within decades quality
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of sperm worsened, and change of the general radioactive
background is one of such reasons [5].

The scientific works devoted to comparison of radiation
factor influence on mammals indicate changes in human
testes, arising at lower doses at people, than at rodents and
have more negative consequences. The processes arising at the
same time are characterized by rapid morphological changes
like aseptic inflammation with a tubular testicular necrosis,
death of A-type spermatogonia with transition in hyalinosis
and sclerosis and also decrease of mass of testicles.

The most sensitive to radiation are nucleus and
mitochondrions of living cells where damage comes even of
small doses of ionizing radiation and they are shown in the
earliest terms in the form of change of physical and chemical
properties of nucleoprotein complexes of cell. The effect
of ionizing radiation on living cell is result of the complex
interconnected and interdependent transformations in
synthesis of DNA and RNA [6].

Thegrowing percentunclear violationsofaspermatogenesis
is explained by influence of a set of undifferentiated factors of
the environment on the state of health and a way of human
life (intensive influence of heat, ionizing and not ionizing
radiation, pesticides, etc.). It is established that radio-
frequency electromagnetic fields (RF EMF) in vitro and in
vivo cause harmful effects on sperm parameters (quantity of
spermatozoa, morphology, mobility), have negative effect on
function of a system of kinases in cellular metabolism, cause
formations of genotoxicity and genomic instability. Researches
of scientists proved that chronic influence of RF EMF causes
an oxidizing stress with the increased level of active forms of
oxygen, can lead to the idiopathic infertility formation [7].

Scientific research of ionizing radiation impact on process
of a spermatogenesis that in vitro was carried out, established
formations of radiation induced changes in the culture of testis
cells of transgene rats of ACR GFP according to a fluorescent
expression. There was an established fact of toxic influence
of x-ray radiation (a monochromatic x-ray microbeam) on
gametes of rat males in the form of development of temporary
or irreversible infertility [8].

Pathological spermatogenesis in the form of apoptosis
of spermatogenny cells with violation ectoplasmic
specializations is the key biological mechanism that makes
a basis of the idiopathic infertility in men. In physiological
and pathophysiological conditions (hunger, intoxication,
radiation) in Sertoli cells the autophagy mechanismis activated
as compensatory process of adequate spermatogenesis support
by oppression of apoptosis and stabilization of integrity of a
spermatogenic epithelium by turn of cellular phenomena [9].

The studying of radiative effects in an experiment indicated
radiation adverse effect on mobility of spermatozoa because
of molecules chemical bonds destruction by radioactive
shares at the expense of their huge speed and energy. On
one hand it is caused by a direct harmful action on nucleinic
acids and proteins, including water radiolysis with active
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Table 1

Quantitative and quality indicators of a spermograma at patients with idiopathic infertility

Reference indicators

Group I,

Group Il,

n=143 n=157

Volume of 2,0 ml and more than 3,2+0,4 3,4+0,3
Fluidifying no more than 60 min 55,5+3,8* 39,2+3,4
Acidity (pH) from7,2t0 7,8 7,9+0,2 7,5+0,3
Concentration of spermatozoa here 15 million/1 ml 28,3%£2,1 31,5+2,3
Mobility gradient 3-4 points 3,2+0,4* 3,7+0,4

o - -
Live spermatozoa, % 50% of the Ilve.spermgtozoa.(whlch are not 65,2+3.4 69,7+3,7

painted with eosin)

Existence of mobile spermatozoa <50% in categories (A+B) 31,2+2,8* 49,4+5,3
The category A is a fast progression <25% 8,1+0,8* 19,2+1,3
The category B is a slow progression <50% 23,1+2,0* 30,2+4,9

The category C is lack of a progression >25% 56,2+4,6* 43,2+2,6
The category D — motionless >10% 12,241 2+ 7.2+0,6
spermatozoa
more than 30% of spermatozoa with a normal o qx N
Morphology by Kruger form of a head 26,4+2,8 38,2+3,0
Leukocytes <1 millionon 1 ml. 0,9+0,2* 0,8%0,1
Round cages (youth spermatozoa) no more than 5 million/1 ml 2,4+0,2 1,9%0,2

Note: * — r<0,05 in comparison between groups.

radicals’ formation, and on the other hand — activation of lipid
peroxidation and influence secondary radiotoxins on integrity
of biomembranes and intracellular organellas. The last processe
leads to formation of mutations and spontaneous changes in
cell biophysical structure. It demonstrates that radiation to
which our organism adapted during many centuries, in the
conditions of the modern world quickly leads to significant
changes while processes of adaptation of an organism to these
changes proceed slower.

Thestudying of radiation influence on gonadsin the context
of dominant lethal mutations formation showed processes of
the decrease of spermatozoa fertilizing ability that are not
connected with genetic damages. 15 million spermatozoa in 1
ml were established as the lower level of norm, but only in case
of their mobility and structure faultless [10].

Necessity of fertility maintaining in reproductive age men
after chemotherapy concerning an oncopathology which deal
with temporary, long-term or constant damage of gonads
remains a serious problem too. There are experimental data
about a possibility of reproductive function preservation in
above-stated patients at prepubertal age and also artificial
creation of the differentiated men’s gametes from different
types of stem cells, including the embryonic stem, induced
pluripotent stem and spermatogonia stem cells [11, 12]. These
approaches give hope to patients at whom loss of gametes is
connected with influence of various damages, including and
radiation genesis (radiation professional, after chemotherapy),
but still is experimental and preliminary. [13]

Two main strategies apply in therapy of the idiopathic
infertility cases: expectations and empirical therapy or
auxiliary reproductive technologies [14, 15].

MATERIALS AND METHODS
It was conducted the research of reproductive function
at 143 men (group I) with an idiopathic infertility
(astenozoosperm IInd degree) in department of sexual
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pathology and andrology of State establishment “Institute of
Urology of Ukraine National Academy of medical sciences”.
The men of group I, living in territories of Kiev region
(Polissya, Chornobyl, Ivankiv, Borodyanka, Vyshgorod
the area) were affected by the ionizing radiation owing to
accident on the Chornobyl atomic power station in 1986.
Parents of all men from group I were in a zone of radiation
pollution during accident on the Chornobyl atomic power
station and constantly lived in the territory with the increased
radioactive level. This group made 33% of all infertile men of
this region that addressed to clinic. The group of control was
made by men who were born and lived in the territory of the
Ivano-Frankivsk region (the group IT, n=157) that made 30%
of all infertile men that asked for the specialized help in the
region.

Middle age in group I was 28,3+2,4 years, and in group 11 —
30,1+2,8 years. Diagnostics of the idiopathic infertility at men
was carried out according to standards of WHO and Ministry
of Health of Ukraine. The research consisted in studying and
comparison of spermogram indicators at patients from both
groups.

Criteria of inclusion: Cases of idiopathic infertility in
specified persons, was proved in specialized clinics according to
the protocol of the Ministry of Health of Ukraine. Existence of
the informed consent of the patient to carrying out a research.

Criteria of an exception: infertility cases that classified
by other etiological factors, or cases where patients received
treatment about it. Presence of a serious somatic illness,
hormonal or genetic disorders. Simultaneous participation in
other researches.

Different indicators of a spermogram of patients were
criteria of comparison.

Processing of researches results carried out with use of the
standard statistical methods on a computer Asus X51Lseries
with a package QPRO, a statistical package “stargraf”,
determination of coefficient of probability (p).
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Table 2

Biochemical indicators of the ejaculate in patients with inflammatory diseases of genitals

Index Reference values Group I, n=39 Group Il, n=47
Fructose (mmol/I) 11,9-28,8 8,7+0,4* 17,3%1,3
Citric acid (mmol/I) 23,4-31,2 17,5+1,8 27,3+2,2
Ceruloplasmin (g/l) 0,0442 0,0253+0,0031* 0,0382+0,0037
General proteolytic activity (c.u.) 12-15 7,6+0,7* 13,1+1,1

Note: * — p <0,05 in comparison between groups.

RESULTS AND TO THEIR DISCUSSION

Quantitative and qualitative results of a research are given
in table 1 and 2. The provided data are presented classical
to spermogram indicators in the form of statistically worked
average values which show quantitative and qualitative
characteristics of men that addressed with fertility troubles
to medical clinics of conditionally clean zone (The Ivano-
Frankivsk region) and radiation polluted areas of Kiev region.

Comparing the physical and chemical indicators of the
ejaculate showed in tab. 1 it was established that ejaculate
volume in groups I and II authentically did not differ
(3,2+0,4 ml and 3,4+0,3 ml respectively), the indicator
pH in sperm at patients of group I differed in pathological
increase (7,9£0,2) in contrast to persons of group II (7,5£0,3).
Violations of spermoplazma physical and chemical properties
consisted in reliable increase in indicators of the ejaculate
fluidifying time at the group IT (55,5+3,8 min.), in comparison
with patients of group II (fluidifying time — 39,2+3,4 min,;
p<0,05).

According to these tab. 1 it was revealed statistically
reliable violations of the ejaculate quality indicators in the
form of spermatozoa mobility reduction at doubtful decrease in
quantitative indices at patients of group I. So, spermatozoa with
a fast progression on average values in groups I and II differed
among themselves by 2,4 times (8,1+0,8% and 19,2+1,3%
respectively; p<0,001), indicators with a slow progression of
mobility (23,1£2,0% and 30,2+4,9% respectively) in group
I were 1,3 times lower (p<0.05), indicators with mobility
progression lack (56,2+4,6% and 43,2+2,6% respectively)
were 1,3 times lower (p<0,05), and quantity of motionless
spermatozoa was 1.7 times more at patients of group I, than
patients in group IT (12,2%1,2% and 7,2+0,6% respectively;
p<0,05). Cases of idiopathic infertility at persons from group
T are characterized by reliable reduction of quality indicators
of the ejaculate (the mobility according to A+B pool is 1,6
times smaller; <0,05) that correlate with violation physical
and chemical (an average time fluidifying value more than by
1,4 times; p<0,05) and biochemical (decrease in fructose levels
by 2,2 times, citrate — by 1,6 times; p<0,001-0,05) data that
characterizes influence of the ionizing radiation as one of the
leading factors of men’s reproductive function troubles.

The assessment of ejaculate morphological properties was
carried out in two parameters: Percent of live spermatozoa
in an ejaculate and Kruger’s indicator. The percent of live
spermatozoa in groups among themselves authentically did
not differ, (65,2+3,4% and 69,7+3,7% respectively; p>0.05).
Kruger’s indicator was 1,4 times higher in an ejaculate of
persons who lived in conditionally clean zone (respectively
in groups I and IT — 26,4+2,8% of spermatozoa with a normal
form of a head and 38,2+3,0% of spermatozoa with a normal
form of a head; p<0,05).

On an indicator of quantity of round cells in ejaculate
samples groups authentically did not differ (in groups I and
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1T 2,4+0,2 million/ml and 1,9+0,2 million/ml respectively;
p>0,05).

Ttindicates that the leading pathological process in patients
with idiopathic infertility have ejaculate kinesis troubles in
the absence of probable changes in the majority of quantitative
indices. In contrast to patients of group I, at patients group
IT ejaculate kinezograms were characterized considerably by
the best indicators with respectively the highest (though it is
not probable) quantitative indices. In general, spermogram of
the patients living in conditionally clean regions of Ukraine
showed authentically better data, than at inhabitants of the
corresponding zones whose parents were in territories with the
raised radiation background after accident on the Chornobyl
atomic power station.

Tt was analyzed the ejaculate kinezograms in the context of
possible violations of a spermoplazma. For this purpose, it was
applied selective biochemical researches of ejaculate markers
(fructose, citrate, ceruloplasmin and the spermoplazma general
proteolytic activity) that can be the reason of the idiopathic
infertility (table 2). Such changes at idiopathic infertility are
presented in the form of classical violation of the ejaculate
enzyme and isoenzyme range and decrease in concentration of
citric acid and fructose [16, 17].

Fructose is the indicator of secretory function of seminal
vesicles and also a power source for ejaculate spermatozoa. Its
synthesis completely happens in seminal vesicles under the
influence of exogenous androgens. Fructose splitting process
speed (fructolysis) is connected to spermatozoa mobility and
viability.

Decrease in concentration of fructose in ejaculate testifies
the hypoandrogenic state, existence of inflammatory changes,
atresia or obstructive process in seminal vesicles. Reduction
of fructose concentration in ejaculate can be permanent or
constant that leads to decrease of spermatozoa mobility and
viability.

The Citric Acid is synthesized in structures of a prostate
vesicular complex. It acts as a factor of ejaculate fluidifying,
of hyaluronidase activation and other factors which promote
processes of spermatozoon penetration to an ovum. Definitions
of citric acid in sperm gives information about secretory
function of a prostate gland. Reduction of concentration of
citric acid is sign of chronic inflammatory process of bacterial
and abacterial genesis, including its subclinical forms and also
a hypogonadic state of various genesis.

Level of ceruloplasmin is an indicator of local reaction
of free radical oxidation in structures of a prostate vesicular
complex. Decrease of ceruloplasmin level in ejaculate of
patients with inflammatory diseases of genitals is connected
to excessive activity of lipid peroxidation and the increased
use of bioantioxidants in reproductive organs, being a separate
etiological factor of fertility troubles of the ejaculate of men.

The biochemical research of the ejaculate showed
existence of violations of fructose secretion in seminal vesicles
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and of citric acid in prostate gland at the patients with the
idiopathic infertility living in territories of Kiev region and
were affected by the ionizing radiation owing to accident on
the Chornobyl atomic power station in 1986. Decrease in the
fructose level by 2,2 times in spermogram of patients from
group I, in comparison with data of patients from group II
(8,7+0,4 mmol/1 and 17,3%+1,3 mmol/] respectively; p<0,05)
violation of spermatozoa mobility and viability correlated with
the expressed processes. It was confirmed by the data obtained
in the research, in the form of the established statistically
reliable difference of an average value of quantitative
maintenance of fructose in the studied groups of patients.

The average indicator of concentration of citric acid which
reflects a prostate gland functional condition and endocrine
function of testicles also was much lowered in the patients with
the idiopathic infertility living in territories of Kiev region,
making 17,5£1,8 mmol/l. In the group II this indicator was
27,3%£2,2 mmol/1 respectively, that is approached indicators of
healthy men. The difference in groups I and IT made 1,6 times
(p<0,05).

Proceeding from ideas of locality of inflammatory process in
a prostate gland, comparative studying of antioxidant enzyme
contents — ceruloplasmin (iron IT — oxygen oxyreductase), so-
called universal “cleaner” of products free radical oxidation
in blood and in ejaculate of men was carried out. Contents
of the ceruloplasmin in blood and in ejaculate were defined
behind reaction with n-phenylenediamine dichloride. The
control group was made of 12 almost healthy men of the
same age. Patients with generative function violation on the
background of ionizing radiation small doses had decrease
in level of ceruloplasmin in ejaculate (patients of group I —
0,0253+0,0031 g/1). In the group II this indicator equaled
0,0382%0,0037 g/1 that is 1.3 times higher and approaches
an indicator of control group of men — 0,0442 g/1. At the
same time the level of ceruloplasmin in blood of group II of

patients, in our opinion, shows local, but not system activation
of reactions free radical oxidation with strengthening of
digestion of antioxidants, in this case of ceruloplasmin.

Thus, decrease in levels of ceculoplasmin in ejaculate of the
patients with idiopathic infertility living in territories of Kiev
region is probable and were affected by the ionizing radiation
owing to accident on the Chornobyl atomic power station in
1986, connected with excessive activity of lipid peroxidation
processes with increase in utilization bioantioxidants in organs
of a reproductive system. At patients with generative function
violation on the background of ionizing radiation small doses
decrease in levels of proteolytic activity to 7,6+0,7 c.u. is
established. In the group II average values of this indicator
equaled 13,1+1,1 c.u. that is 1,7 times higher (p<0,01) and
comes nearer to normal values (12—15 c.u.).

CONCLUSIONS

1. It is established that the level of the general indicators
of a spermogram is authentically worse in regions of Ukraine
which underwent radioactive pollution during accident on the
Chornobyl atomic power station in contrast to indicators of
persons from conditionally clean regions;

2. Reproductive problems at the men with idiopathic
infertility living in radiation polluted areas of Kiev region of
Ukraine consist in reliable violation of quality indicators of
the ejaculate (the mobility according to A+B pool is 1,6 times
smaller; p<0,05) that correlate with physical and chemical
modifications (an average value of fluidifying time 1,4 times
longer; p<0,05) and biochemical (decrease in levels of fructose
by 2,2 times, citrate — by 1,6 times; p<0,001-0,05) data that
characterizes influence of the ionizing radiation as one of the
leading factors of violation of men’s generative function.

3. Perhaps pathospermia among infertile men, with so-
called idiopathic infertility can be carried to a secretory form
of male infertility that needs further researches.
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