CLINICAL

RESEARCH

ISSN 2304-8336. pobnemu paniauiiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2019. Bun. 24.

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

I. 1. Topmunyenko', FO. M. I'yp:kenko't=d, B. B. Cnupunonenko’', €. A. JIutBunensp’

1Y «Incmumym yponoeii Hauionaavhoi akademii meduunux nayk Yxpainu», eya. Borooumupa
Bunnuuenka, 9a, m. Kuie, 04053, Yxpaina

2JIBH3 «lsano-Ppankiscokuii HayionanrbHuil meouunuil yHisepcumem MO3 Yipainu», éya. lTaaruypka, 2,
M. leano-@pankiscvk, 76018, Ykpaina

ITIOPIBHAJIbHA XAPAKTEPUCTUKA ITOKASHUKIB
CIIEPMOI'PAMMU ITPA IJIOITATUYHUX ®OPMAX BE3IUIIIAA
Y HOJIOBIKIB 3 PAIIALIIMHO 3AGPYJIHEHUX TA YMOBHO
YU CTUX PETIOHIB YKPATHU

MeTa: nopiBHATM penpofyKTUBHY PYHKLIiK Y YONOBiKiB 3 ifionaTMyHUM 6e3nnifAsM Ha OCHOBI MOKA3HUKIB cnepMo-
rpamu 3 papgiauinHo 3abpynHeHUX Ta YMOBHO YNCTUX PErioHiB YKpaiHu.
Marepianu i meTogu. Y Bignini cekconatonorii Ta aHgponorii I «InctutyT yponorii HAMH Ykpainu» 6yno nposege-
HO AOCNiIKeHHs penpofyKTMBHOT dyHKUiTy 143 ocib (I rpyna) 3 igionatuyHum 6e3nnigasm y BUMAAI acTeHO300C-
nepmii II cTyneHs, fki MewkawTb Ha Teputopiax Kuiscbkoi obnacTti (Monicbkoro, YopHobunbcbkoro, IBaHkiBCbKOTO,
bopogasHcekoro, Buwropoacbkoro paiioHis) Ta 3a3Hanu BNAKWBY i0Hi3yo4oi pagiauii BHacnigok asapii Ha YAECy 1986
poui. Yci oco6u I rpynu 6ynn HapoaxeHi Bif 6aTbKiB, AKi 3Haxogunucs nig yac asapii Ha YAEC B 30Hi pagiaLiitHoro
3a06pyAHEHHS Ta NOCTiiHO NMPOXUBANM Ha TEpPUTOPIT 3 NiABULEHNM paaioaKTUBHUM hOHOM. [pyny KOHTPONIO CKNanu
0cobu, AKi HAPOAMNUCA Ta MelKanu Ha TepuTopii IBaHo-PpaHKiBCbKOT 06/1acTi, 3 aHanoriyHum ctaHom 3gopos’s (II
rpyna, n = 157). CepeaHiit Bik o6cTexeHux oci6 I rpynu ctaHoBuB (28,3 + 2,4) pokis, II rpynu — (30,1 + 2,8) pokis.
[liarHocTvka igionatuyHoro 6e3nnigas npoBoaunacs Ha ambynaTtopHoMy eTani 3rigHo 3i ctaHaapTamm BOO3 ta MO3
Ykpainu. [locnifeHHs nonsrano y BUBYEHH i NOPiBHAHHI NOKAa3HUKIB cnepMorpamm y nauieHTis 060x rpyn.
Pesynbratu. PenpogykTueHi npobnemun y 4onoBikiB 3 igionatuyHnm 6e3nnigaam, AKi MelKaloTb y pagiauitHo 3abpya-
HeHux paitoHax KuiBcbkoi obnacTi YkpaiHu nonsrawTb B [JOCTOBIPHOMY NOPYIIEHH] AKICHUX MOKA3HUKIB efaKynaty
(pyxnuBicTb cnepmato30ipiB 3a faHumu nyny A + B € meHwoto y 1,6 pasa; p< 0,05), wo KopentolTb 3 Mogudikaliamu
(hi3nKo-XiMiyHNX (CepepHiit NOKAa3HMK Yacy po3pifXeHHs Ginbwunii y 1,4 pasa; p < 0,05) i 6i0XiMiYHNUX (3HUKEHHS
piBHiB (hpyKTO3M y 2,2 pa3sa, uutpaty — B 1,6 pasa; p< 0,001-0,05) paHux.
BucHoBKu. BctaHoBNEHO, WO piBeHb 3arasibHNUX NOKA3HWKIB CNEPMOrpamMu € JOCTOBIPHO FipWuM y perioHax Ykpainu,
fIKi 3a3Hanu paaioakTMBHOTO 3abpyAHeHHs nia yac aBapii Ha YAEC, Ha BigMiHy Bifi NOKa3HWKIB 0Ci0 3 YMOBHO YMCTUX
perioHis.
KniouoBi cnoBa: igionatnuHe 6e3nnifas, pagiauiiiHe 3abpyaHeHHs, acTeHo300cnepmis, GppykTosa.
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COMPARATIVE CHARACTERISTICS OF SPERMOGRAPHIC
INDICATORS IN IDIOPATHIC FORMS OF INFERTILITY IN
MEN FROM RADIOACTIVELY CONTAMINATED AND
CONVENTIONALLY CLEAN REGIONS OF UKRAINE

Objective: the compare of men reproductive function with idiopathic infertility on the grounds of spermogram tests
from the radioactively contaminated and conventionally clean regions of Ukraine.
Materials and methods. There are 143 men (group I) with idiopathic infertility in the form of asthenozoospermia
of the IT degree living in the territories of the Kyiv region 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 Chornobyl accident in 1986. All individuals in the I group were born from parents
who were in the accident at the Chornobyl Nuclear Power Plant in the area of radioactive contamination and perma-
nently 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 with a similar state of health (group II, n = 157). 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 per-
formed ambulatory in accordance with WHO and Ministry of Health of Ukraine standards. The research was to study
and compare spermogram parameters in patients from both groups.
Results. It has been established that the reproductive problems of men with idiopathic infertility living in radia-
tively contaminated areas of the Kyiv 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 physicochemi-
cals (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 < 0.001-0.05) investigation.
Conclusions. The study found that the level of general indicators of spermogram is significantly worse in the
regions of Ukraine who were exposed to radioactive contamination due to the Chornobyl accident, in contrast to the
indicators of persons from conventionally clean regions.
Key words: idiopathic infertility, radioactive contamination, asthenozoospermia, fructose.
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BCTYII
3rigHo 3 JaHUMHM CBITOBOI CTaTUCTUKU, Oiu3bko 10 %
4y0JI0BiKiB Ha 3emIi € Oe3murinHuMU, a He MeHie 20 %
YOJIOBiKiB MalOTh SIKiCTb CHEPMHU HUXKYEe MNPUNAHSITOL
BOO3 nopmu peptunbHocTi. JloBeaeHo, 1110 YOJIOBIiUNI
axrop cranoBuTh 20—50 % BUTIAAKIB OE3TLTIAIS B TTOM-
PYXHiii Ttapi. ¥ 6e31uigHuX napax, 1o BAaThCs 10 10-
MOMIXXHUX PEMPOAYKTUBHUX TEXHOJIOTii, imiornaTuyHe
6esmrigns (IB) mpencrapieno 6nu3bko 30 % BUMNAIKiB
BiJ] yCiX MPUYUH YOJ0BIiYOro Oe3ILIims.

3rinHo BOO3, imiomatuuHe Oe3muiignsgd — 1€ HE3-
JATHICTb Mapy 3a4aTy IUTUHY, IPU SIKOMY OPUYMHU I10-
pyIIeHHS GepTUIIBHOCTI 3aJIUIIAI0ThCS He3 SICOBAHNMMU.
B Hai yac BBaxaeThcs, 1110 yactota Ib Mae TeHaeH1i10
JI0 3HIDKEHHS, 1110 MOB’SI3aHO 3 YIOCKOHAJEHHSIM Hdiar-

P« Yurii M. Gurzhenko, e-mail: 7espoir@rambler.ru

INTRODUCTION

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
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HOCTUYHMX METO/IiB, sIKi BAKOPUCTOBYIOThCSI B CydacHilt
penpoaykroJjorii. Ha nymMKy 6aratbox nociigHukis, Iby
YOJIOBIiKiB 3YyCTpiua€ThCsl HabaraTo vacTillue, HiX ¥y
JKiHOK, i 1Oro MpUYMHY HE BAAETHCSI BCTAHOBUTHU B KOX-
HOMY TpeTboMy BUIanky. Ilpuumnu Ib B moapyxHii
napi HaluyacTille 3ajJMIIalThCs HE3’SICOBAHUMMU i MO-
KyTh BUHMUKATH 3aBISIKN cyMallii HeTaTUBHUX (PAKTOPIB,
yacTillle HeBiTOMMX Ha CbOTOAHI Haylli Ta TTOB’sI3aHUX He
TiJIbKU 3 pepTuIbHICTIO [1].

BuainsioTh YMHHKMKU, 1O MiABUILYIOTh WMOBIPHICTb
pu3uky Ib: wonosiua craTh, Bik ctapmmii 3a 30 pokiB i
MEBHUI CMOCIO XXUTTS (HAasIBHICTh IIKiIJIMBUX 3BUYOK,
NoOYTOBI YNHHUKM, HEAOTPUMAHHS Tiri€HU Tpalli, Ha-
SIBHICTb YaCTUX CTPECIB TOILO).

IlinTBepaXeHHSsT imiomaTUYHOIrO reHe3y Oe3IUTiaisl y
YOJIOBIKiB, SIKi HE MalOTh HAIIAAKiB MPOTIATOM 1 POKY,
MPOBOJAUTHLCS IMIC/ASI BUKIIOUEHHSI HU3KW MaTOJOTiYHUX
CTaHiB (BiACYTHICTh MOPYLIEHb B €HAOKPMHHIN i cTa-
TEeBill ccTeMaXx; HasIBHICTh HE3HAYHUX ITOPYILIEeHD y BU-
IJIS1i aCTeHO300CcIepMil 800 HOpMOCTIEpMii; BiICYyTHICTb
3aXBOPIOBaHb, 110 MEPEJAIOTHCS CTAaTEBUM IISIXOM;
BiICYTHICTh aHTUCIIEPMAIbHUX aHTUTII i MOAiOHOCTI 3a
HILA-aHTureHamu; BiICYTHiCTb T€HETUUYHUX 3aXBOPIO-
BaHb Ta iHIIIE).

V renesi Ib neBHy posib 3AaTHI BimirpaBaTv MpUXOBaHi
YUHHUKHU, SIKi MOXYTb MOSCHUTH YOJOBIUYy iH(pep-
TWIBHICTB: (pepMEHTATUBHI IMTOPYIIEHHS TTPOIIECiB CIIep-
MaTOreHe3y, IaToJIOTis KajiKpeiH-KiHiHOBOI CUCTEeMU
[2, 3], momkomxkeHHs JIHK criepmarto30idiB, migBuIiLeHi
piBHI MOKAa3HUKIiB MEPEKMCHOIO OKHUCICHHS JiMiliB
bioMeMOpaH, HeBUSBJICHI TeHETUYHI MATOJOTil (TaMeTn
3 He30aJIaHCOBaHICTIO KapiOoTHUITY, XpPOMOCOMHMUIA reTe-
poMop®di3M TOILIO0), FTEHETUYHO OOYMOBJIEHI MOPYILIEHHS
Oyab-gKOi JIAaHKM cIiepMaroreHesdy (yJabTpacTpyKTypHi
nedeKTH sapa, aKPpOCOMH, LIEHTPIOJIeH, IKTYTUKIB; XPO-
MOCOMHI abepaliil B criepMaTo30ii TOIII0).

HeratuBHuii BIUIMB papgialiifHoro ¢akropa Ha 4o-
JIOBiUy TeHepaTUBHY CMCTEeMY OYJI0 BiIKPHUTO IIie Ha I10-
yaTKy XX CTOJITTS i B HAIll Yac 1iel (pakTop € OMHUM i3
npoBigHux y ¢popmyBanHi Ib. PenmpoaykTtnBHa cuctema
JIIOAVHU BBAXKA€ThCSl OAHIEI0 3 HANOIAbII YYTIMBUX 10
pafialiifHOTO BIUIMBY HaBiTh 3a Aii MaJIMX 103 i0OHi3yI0-
YOro BUIIPOMiHIOBaHHS, IEMOHCTPYIOUM IIPU IIbOMY
pi3ke MmopyueHHs (PyHKIii CUCTeMU CIiepMaTOreHesy, 3
MPUTHIYEHHSIM YCiX HOTO0 JJaHOK i (POpMYBaHHSM MTOBHOI
ab0 4acTKOBOI CTepuIIi3allii.

I1pu ananisi akropiB reHe3y Ib Tpeba Oyt obepex-
HUM B iHTepIIpeTallii MPsIMOTO 3B’ SI3KY MixK BITJIUBOM (haK-
TOpPiB HABKOJIMIIIHBOTO CEPEeNOBUINA U Oe3rutimaasam [4].
3rigHoO 3 HAYKOBUMMU JaHUMM, IIPOTATOM OCTAHHIX I’ SITU
JIECSITUPIY SIKICTh CIIEpMU TOTipIIMIaCh, a 3MiHa 3arajab-

improvement of diagnostic methods which are
used in modern reproductology. Many researchers
consider that the male idiopathic infertility is
much more frequent than a female one and its rea-
son it is not possible to establish in every third case.
The idiopathic infertility reasons in married cou-
ple 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 occupa-
tional health, presence of frequent stresses, etc.).

Confirmation of idiopathic genesis of infertil-
ity 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 simi-
larity on HLA antigens; absence of genetic dis-
eases, etc.).

The hidden factors in genesis of the idiopathic
infertility can explain male infertility: enzymatic
disturbances of spermatogenesis processes, patho-
logy of callicrein-kinin system [2, 3], damage of
spermatozoa DNA, the increased levels of indica-
tors of lipid peroxidation in biomembranes, gene-
tic pathologies are not found (gametes with kary-
otype imbalance, chromosomal heteromorphism,
etc.), genetically caused violation of any link of a
spermatogenesis (ultrastructural defects of a
nucleus, acrosome, centriole, flagellum, chromo-
somal — a deviation in a spermatozoon, etc.).

Negative impact of a radiation factor on a male
reproductive system was open at the beginning of
the XX century and now is one of the leading fac-
tors 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 sys-
tem, 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 of sperm
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HOro pafialiifHoro oHy BBaXKa€ThCs OJHIEID 3 TaKUX
npuymH [5].

HaykoBi po60TH, TpuCBSIYEHi IOPiBHSIHHIO BILUIUBY
panianiifHoro (hakTopy Ha CcaBlIiB, BKa3ylOTh HA 3MiHU B
repMiHaTUBHUX OpraHax, 1O BU3HAYalOThCS y Jtoaei
MNPy HUKYMX J03aX, HiX y TPU3YHIiB, Ta MalOTh OiJIbII He-
ratuBHi Hacaigku. [Ipouecu, 110 BUHUKAIOTh IIPU 1IHO-
MY, XapaKTepU3YIOThCs IIBUAKUMU MOPQOJIOTiYHUMU
3MiHAMM y BUIJISIAII aCENTUYHOTO 3alajieHHs 3 TyOysip-
HUM SIEYKOBUM HEKPO30M, 3aruOesiiio CliepMaTOroHii
A-Tuny 3 TpaHc(OpMalli€lo y TialiHO3 i CKJIepo3, a Ta-
KO 3HIDKEHHSIM 3arajbHOI Macu sIEYOK.

Haii6inbln 4yTIMBUMM 10 OMPOMiHEHHS BBaXKarOThCS
SAPO i MITOXOHIPil XKUBUX KJIITUH, MOLIKOIKEHHS SIKUX
BigOYBa€ThCSI IPU OTPUMAaHHI HaBiTh MaJIMX 103 OIIPOMi-
HEHHSI BUIIPOMIiHIOBaHHS i TIPOSIBISIETLCS B HAMOiMBIIT
paHHi TepMiHM Y BUIJISIII 3MiHU (Di3UKO-XiMiYHUX BJac-
TUBOCTEN HYKJIEOMPOTEIIHUX KOMIUIEKCiB KIiTUH. EdekT
10Hi3yI04OIr0 BUIIPOMiHIOBAHHS Ha XKUBY KJIITUHY € pe-
3yJIbTaTOM KOMILIEKCHUX B3a€EMOIIOB’SI3aHUX i B3a€EMO-
obyMoBieHux nieperBopeHb B cuHTe3i JJTHK i PHK [6].

3pocTarounii BiACOTOK HE3pO3yMiIMX MOpPYILIEHb Crep-
MaTOTeHE3y TOSCHIOETHCS BIUTMBOM 0Oe3miui Hemmde-
peHIliiioBaHUX (haKTOPiB MOBKULISA Ha CTaH 3I0POB’S i
CITOCIO >XWUTTS JIOAWHM (XPOHIYHWI iHTEHCUBHUI BILJIUB
TeIlIa, iOHi3yI04oro Ta HeioHi3yr04oro BUMIPOMiHIOBAaHHS,
KCeHO0i0THKIB ToII0). BcTaHOBIIEHO, IO pamioyacToTHi
enexkTpoMarHitHi noJsst (RF-EMF) in vitro ta in vivo cripu-
YUHSIOTH IIKIiAJIMBUIA BIUIMB HA MapaMeTpu CIiepMu (Mo-
Ka3HUKHU KiTbKOCTi CIiepMaTo30idiB, MOPMOJIOrii, pyXJn-
BOCTi), HETaTMBHO BIUIMBAIOTh Ha (PYHKILIO CHUCTEMU
KiHa3 y KIIITUHHOMY MeTa00JIi3Mi criepMaToreHesy, Cripu-
YUHSIOTh (DOPMYBAaHHSI T€HOTOKCUYHOCTI Ta T€HOMHOI
HecTabinbHOCTI. JloCHiaKeHHsI HayKOBLIB JOBEId, IO
xpoHiuHuit BriuB RF-EMF Bukinkae B opraHiaMi okuc-
JIIOBAJILHUI CTPeEC 3 MiABUILEHUM PiBHEM aKTUBHUX (hOpM
KHUCHIO, 110 MOXe Mpu3BoauTH 10 popmyBaHHs Ib [7].

JocmimkeHHsT BIUIMBY iOHi3ylOUOro OMNPOMiHEHHS Ha
MPOLIEC CIIEPMATOTCHE3Y, 110 IPOBOAWIIOCS i Vitro, BCTa-
HOBWJIO 3a JTaHUMM (hIYyOPECLIEHTHOI eKcIipecii hopmy-
BaHHS pajialliifHO-iHIYKOBAHUX 3MiH Y KyJbTYpi KIIITUH
sgeyka TpaHcreHHuX 1ypiB Acr-GFP. byno Bu3HaueHO
(bakT TOKCMYHOTO BIUIUBY PEHTTE€HiBCHKOTO BUIIPOMiHIO-
BaHHS (MOHOXPOMATMYHUI PEHTTeHiBCHKUI MiKpOITy-
YOK) Ha CTaTeBi KJIITUHU CaMIIiB IIIypa y BUTJISIIi PO3BUT-
Ky TMMYacoBOro abo He3BOPOTHOTo Oe3rutiaas [8].

ITaTonoriyHuii cnepmaroreHe3 y BUIJISIAI arlonTo3y
CrepMaTOTeHHUX KJIITUH i3 MOPYIIEHHSIM €KTOoIlia3mMa-
TUYHOI crewliajizalii € KJIIYOBUM Oi0JOTiYHUM Me-
XaHi3MOM, 110 ckjagae ocHoBy Ib y 4onoBikiB. ¥ ¢i-
3i010oTiYHMX i TTaTO(i3i0JIOTIYHMX YMOBaX (TOI0/, iHTOK-

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 ion-
izing radiation on living cell is result of the complex
interconnected and interdependent transforma-
tions in synthesis of DNA and RNA [6].

The growing percent unclear violations of a sper-
matogenesis 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 radia-
tion, pesticides, etc.). It is established that radio-
frequency electromagnetic fields (RF EMF) in vitro
and in vivo cause harmful effects on sperm param-
eters (quantity of spermatozoa, morphology, mo-
bility), have negative effect on function of a system
of kinases in cellular metabolism, cause forma-
tions of genotoxicity and genomic instability.
Researches of scientists proved that chronic influ-
ence 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 vifro 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 micro-
beam) on gametes of rat males in the form of devel-
opment 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 pathophy-
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cMKallis, pagiauis) y kiaitnHax CepToJli aKTUBYETHCS Me-
XaHi3M ayTodarii, SIK KOMIIEHCATOPHMUII MpoLecC Mia-
TPUMKHU aIeKBaTHOTO CIIEPMAaTOreHe3y IISIXOM IIpH-
THiYeHHS aroITo3y Ta cTabimi3alliil UiJicCHOCTI criepma-
TOTEHHOTO EeIiTeNil0 3a JOMOMOIOK HU3KU KJIITUMHHUX
¢denomeHiB [9].

BuBueHHS pamialifiHOro BIUIMBY B €KCIIEPUMEHTI
BCTAaHOBUJIO MOT0 3TyOHY Jil0 Ha PYyXJIMBICTh CIIEpMaTO-
301/1iB yepe3 pYWHYBaHHS XiMiYHMX 3B’SI3KiB MOJEKYJ
pagioaKTUBHMMU YaCTOYKAMU 3a PaxyHOK IXHbOI BEJIU-
Yye3Hol IIBUAKOCTI Ta eHeprii. Lle 3ymMoBiIeHO, 3 0OAHOIrO
00Ky, TIPSIMOIO IIKiITMBOIO Ii€I0 HA HYKJIETHOBI KUCIIOTU
Ta OiIKY, BKJIIOYAIOYM Padioni3 BOAU 3 YTBOPEHHSIM aK-
TUMBHUX paauKaiiB, a 3 iIHIIOr0 — aKTUBALIIE€IO TTIEPEKUC-
HOr0 OKMCJIEHHS JiMiAiB i BILIMBOM BTOPUHHMX padio-
TOKCHUHIB Ha ILiJiCHICTh OioMeMOpaH i BHYTPIilIHbO-
KJIITUHHUX opraHesl. OcTaHHE MPU3BOAUTHL 10 (popMy-
BaHHS MYTallili Ta CIOHTAaHHUX 3MiH OioiznyHOIL
CTPYKTYpH KJIiTUHU. Lle cBigunTh, 110 cyMapHa pajialis
(TmpupoaHa Ta €eKOMaToJ0riuHa), 10 SIKO1 Ha TIpoTsI3i Oa-
raTbOX CTOJIITh HAlll OPraHi3M MPUCTOCOBYBABCSI, B YMO-
Bax Cy4yaCHOIrO CBITy LIBMAKO MPU3BOAWTH A0 3HAYHUX
3MiH, TOAi SIK IpoLeCH ajanTallil opraHiamMy A0 UMX 3MiH
BiZOYyBaIOTHCS MOBITBHIIIIE.

BuBueHHs BIUIMBY paniallii Ha TOHAaAM B KOHTEKCTi
¢opMyBaHHSI JOMiHAHTHO-JIETaAbHUX MYTallili BCTaHO-
BWJIO HAsSIBHICTh MPOLIECIB 3HUXKEHHS 3aIlTiIHIOBAIbHOL
3IaTHOCTI CIIEpMAaTO30i1MiB, HEe OB’ I3aHUX 3 TEHETUYHU -
MU MOLIKOIKEHHSIMU. Bys10 BCTaHOBJIEHO, 1110 HUXHb-
010 MEXEI0 HOPMU EKYJIATY € 15 MibiloHiB criepmaro-
30i1iB B 1 MJI, 0AHAK JuIllIe B TOMY BUMAAKY, SIKILO IXHS
PYXJIMBICTD i CTPYKTYypa OyayTh 0e3noranHi [10].

HeoOxigHicTh 30epeskeHHs (DepTUIBHOCTI Y YOJOBIKiB
PENpOIYKTUBHOIO BiKy MiC/s1 XiMioTeparlii 3 IPUBOAY OH-
KOIAaTOJIOTii, SIKi MalOTh CIIpaBy 3 TUMYACOBUM, JOBIOTPU-
BaJIMM a00 IOCTIMHUM YIITKOIKEHHSIM T'OHAI, 3aTAIIAETHCS
TEX CepHO3HOIO MPodIeMOol0. ICHYIOTh eKCliepUMEHTaIbHI
JIaHi PO MOXJIMBICTb 30€peKeHHsI BUILEBKA3aHUMU XBO-
PYMM PENPOAYKTHBHOTO 3AO0POB’S B IIPEIyOepTaTHOMY
Billi, a TAKOX IITYYHOrO CTBOPEHHS AudepeHIliioBaHNX
YOJIOBIYMX CTAaTeBUX KJIITWH i3 Pi3HUX TUIIB CTOBOYPOBUX
KJIITUH, BKJTIOYAI0YM eMOPiOHAIbHI CTOBOYPOBI, IHIYKOBaHi
IUIIOPIMOTEHTHI CTOBOYPOBI Ta CIIepMAaTOrOHialbHi CTOBOY-
posi kimitnnu [11, 12]. LLi migxoau naroTh HafdiO MalliEHTaM,
y SIKUX BTpaTta CTaTeBUX KJIITUH TOB’s13aHa 3 BILJIMBOM Pi3-
HOMAaHITHMX MOILKOMIXEHb, 30KpeMa i paaialiiiHOro reHe-
3y (ormpoMiHeHHs TIpodeciiiHe, TTics XiMioTeparrii), ajie Bo-
HU BCe 11I¢ € eKCIepUMeHTAIbHMMU Ta nonepeaHiMu [13].

V tepanii BumankiB Ib 3acTOCOBYIOTH JBi OCHOBHI
cTparerii: TaKTMKa OYiKyBaHHSI # eMIlipyyHa Tepamis
a00 JOITOMIKHI PeNTpOayKTHUBHI TexHoorii [14, 15].

siological conditions (hunger, intoxication, radia-
tion) in Sertoli cells the autophagy mechanism is
activated as compensatory process of adequate
spermatogenesis support by oppression of apopto-
sis and stabilization of integrity of a spermatogenic
epithelium by turn of cellular phenomena [9].

The studying of radiative effects in an experi-
ment indicated radiation adverse effect on mobili-
ty 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 radi-
olysis with active 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 orga-
nism adapted during many centuries, in the condi-
tions of the modern world quickly leads to signifi-
cant changes while processes of adaptation of an
organism to these changes proceed slower.

The studying of radiation influence on gonads in
the context of dominant lethal mutations forma-
tion showed processes of the decrease of sperma-
tozoa 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 onco-
pathology 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, includ-
ing 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 (radia-
tion professional, after chemotherapy), but still is
experimental and preliminary [13].

Two main strategies apply in therapy of the idiopa-
thic infertility cases: expectations and empirical the-
rapy or auxiliary reproductive technologies [14, 15].
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META JOCJIIZKEHHS
ITopiBHATH penpOAYKTUBHY (PYHKILiIO Y YOJIOBIKiB 3
ilionaTUYHUM O€3IUTiAAsIM Ha OCHOBI MOKAa3HUKIiB
criepMoTpaMu 3 pajaialliiiHo 3a0pyIHEHUX Ta YMOBHO
YHUCTUX PETIOHIB YKpaiHU.

MATEPIAJIN TA METOJIU TOCILIZKEHHA

VY Bignini cexcomnarouiorii Ta angposorii 1Y «Ixcru-
TyT yposaorii HAMH VYkpainu» 6yj0 mpoBeaeHo 10-
CIIKEHHST penpoayKTUBHOI GyHKUIT y 143 oci6 (I
rpyna) 3 Ib y Burnsigi acreHo3oocnepwmii 11 crymnens,
JKi MeIlKaloTh Ha TepuTopisgx KuiBchkoi obGmacTi
(ITonicbkoro, YopHoOMIbCHKOrO, IBaHKIBCHKOTO,
bopoasiHchkoro, Bullropoacbkoro paitoHiB) Ta 3a-
3HaJIM BILUIMBY i0OHi3yH0UOl1 paiiallil BHACJIiI0K aBapil
Ha YAEC y 1986 poui. Bei ocobu I rpynu 6ynu Ha-
pOKeHi Bif 0aThbKiB, SIKi 3HAXOAUIMCS Mif Yyac aBapii
Ha YAEC B 30Hi pagiauiifHoro 3abpynHeHHs Ta Mo-
CTIiHO NpPOXHUBAIW HA TEPUTOPil 3 MiABUILEHUM
pagioakTuBHMM (oHoM. Llg rpymna cknana 33 % Bin
ycix 0e3M1iTHUX YOJIOBiKiB JAHOTO PETioHY, SIKi 3Bep-
HYJMCS B KJIiHIKY. IpyIy KOHTPOJIIO CKJIai OCOO0H,
SIKi HapoAWIMCSl Ta MELIKaau Ha TepuTopii IBaHO-
®dpankiscbkoi ooaacrti (11 rpyma, n = 157), o ckia-
70 30 % Bin ycix 6e31TiAHUX YOJIO0BIKiB, SIKi 3BEpHY-
JINCS 3a CIeLiajli30BaHOIO0 IOIIOMOTOI0 Y CBOEMY
perioHi.

CepenHiii Bik oocrexeHux ociod I rpynu craHoBuUB
(28,3 £ 2,4pokis, II rpynu — (30,1 *+ 2,8) poxiB.
Hiarnoctuka Ib mpoBoauiacss Ha amMOyJIaTOPHOMY
eTari 3rigHo 3i crangaptamu BOO3 i MO3 Ykpainn.
HocnimKeHHsT NoJisirajio y BUBYEHHI Ta MOPiBHSIHHI
MOKa3HUKIB CIIEpMOTpaMu y Talli€HTiB 000X TPyTI.

Kpurepii BKIIOYeHHA: BUMAIKW iTiOMATUYHOTO
Oe3MTimas y BKazaHUX 0ci0, 1m0 0yno BeprdikoBaHO B
cIielliajli3oBaHMX 3aKJlagaX OXOPOHU 3I0POB’s 3rilIHO
3 nipoTokosioM MO3 VYkpaiHu; HasgBHiCTb iH(OpPMO-
BaHOI 3roAu Maui€eHTa Ha MPOBEACHHS JOCTiI)KEHHSI.

Kpurepii Buk/II0YeHHSI: BunNaakud Oe3rutimns, Be-
pu(dikoBaHi 3a eTioJoriYHUM (paKTOpoM, a00 BUTMAI -
KM, ie XBOPi OTPUMYBaJIU JiKyBaHHS 3 LIbOTO MPUBO-
Iy; HasIBHICTb TSDKKMX COMAaTUYHUX 3aXBOPIOBaHb,
TOPMOHAJIbHMX a00 Te€HEeTUYHUX MOPYIIEHb; OTHO-
yacHa yJacTh Y iHIIUX JOCTiIKEHHSIX.

Kpurepisivu mnopiBHsHHA OynIu pi3HI MOKa3HUKU
crepMorpamMy Malli€HTIB.

OOpoOKy pe3yabTaTiB JOCTIIKEHb TMPOBOAUIN 3
BUKOPUCTAHHSIM 3arajbHONPUMHITUX CTaTUCTUY-
HUX MeTOJiB Ha KoM’ 1oTepi AsusX51Lseries 3 make-
oM «QPRO», cratmctuuHuMM makeToM «Statgrafy,
BU3HAYEHHSIM KoedillieHTa BipoTiZHOCTI (p).

OBJECTIVE

The compare of men reproductive function with idio-
pathic infertility on the grounds of spermogram tests
from the radioactively contaminated and convention-
ally clean regions of Ukraine.

MATERIALS AND METHODS

It was conducted the research of reproductive func-
tion at 143 men (1 group) with an idiopathic infertil-
ity (astenozoosperm II degree) in department of se-
xual pathology and andrology of State Institution
«Institute of Urology of Ukraine National Academy
of Medical Sciences». The men of I group, living in
territories of Kyiv region (Polissia, Chornobyl, Ivan-
kiv, Borodianka, Vyshgorod districts) were affected by
the ionizing radiation owing to accident on the
Chornobyl Nuclear Power Plant in 1986. Parents of
all men from I group were in a zone of radioactive
contamination during accident on the Chornobyl
Nuclear Power Plant and constantly lived in the terri-
tory 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 II group, n = 157) that
made 30 % of all infertile men that asked for the spe-
cialized help in the region.

Middle age in I group was (28.3 £ 2.4) years, and in 2
group — (30.1 = 2.8) years. Diagnostics of the idiopa-
thic 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; pre-
sence 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 pack-
age «stargraf», determination of coefficient of proba-

bility (p).
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RESEARCH

PE3VJIBTATU TA OBTOBOPEHHA

KinbKicHi Ta sIKiCHi pe3yJbTaTv OOCiIKeHHsSI HaBeaAeHi
B Tabn. 1 Ta 2. HaBeneHi maHi mpeacTaBiaeHi KJTAaCUYHM-
MU ITIOKa3HUMKaMU CIIEpMOTpaMU Y BUIJISIAL CTAaTUCTUYHO
OomnpalbOBaHUX CEpPeIHiX 3HayeHb, SKi BigAOMBAIOTHb
KUJIbKIiCHI Ta $IKiCHi XapaKTepUCTUKM Yy YOJIOBIKiB, SIKi
3BEepTAIMCS 3 TPUBOAY ITOPYIIEHb (PepTUIBLHOCTI Y JTiKy-
BaJIbHI 3aKyiagy yYMOBHO 4ucToi 30HM (IBaHO-®paH-
KiBCbKa 00J1aCTh) Ta pajdialliiiHO 3a0pyIHEHUX pailoHiB
Kwuiscbkoi o6macri.

INopiBHIOIOUM (Pi3UKO-XiMiUHI TTOKa3HUKU EIKYIITY,
HaBezeHi B Tabj. 1, OyJ10 BCTAHOBJIEHO, 1110 00’ €M esSIKY-
gaty B 1 ta Il rpymax mOCTOBiIpHO He BiApi3HSIBCS
(BimmosigHo (3,2 = 0,4) mu ta (3,4 £ 0,3) MJ1), a moKa3-
Huk pH y cnepwmi xBopux I rpynu Biapi3HsiBcsl maTo-
JIoriyHUM 306iibiieHHsIM — (7,9 £ 0,2), Ha BiAMiHY Bin

Ta6nuusa 1

RESULTS AND 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 character-
istics of men that addressed with fertility troubles
to medical clinics of conventionally clean zone
(the Ivano-Frankivsk region) and radioactively
contaminated areas of Kyiv region.

Comparing the physical and chemical indicators
of the ejaculate showed in Table 1 it was estab-
lished that ejaculate volume in 1 and 2 groups
authentically did not differ: (3.2 £ 0.4) and (3.4 *
0.3) ml respectively. The indicator pH in sperm at
patients of I group differed in pathological increase

KinbKicHi Ta AKicHi NnOKasHUKKM cnepMorpamu y nauieHTie 3 igionatuyHum 6esnnigaam

Table 1

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

PedepeHTHi noka3Huku

I rpyna /1 group |l rpyna/ Il group

MokasHuk / Indicators

Reference indicators (n =143) (n =157)
06’em 2,0 mn Ta Ginblue
Volume 0f 2,0 ml and more than 32+04 34+03
Po3pigxeHHs He 6inbLue 60 x8 N
Fluidifying No more than 60 min. 55,5£38 39234
Kucnothicts (pH) Bin7,2n007,38
Acidity (pH) From 7,20 7.8 7902 7503
KoHLeHTpaLig cnepmato3oigis Big 15 mMaH Ha 1 mn
Concentration of spermatozoa From 15 million /1 ml 83+21 31,523
I'papieHT pyxnueocTi 3—4 6anu N
Mobility gradient 3-4 points 3204 3704
Xusi cnepmarosoigu, % 50 % XmBux CnepmaTo30ifiB (He 3a0apPBNEHUX E03UHOM) 659 + 3.4 697 +37
Live spermatozoa, % 50 % of the live spermatozoa (which are not painted with eosin) e o
HasBHICTb pyxinBUX Cnepmaro30igis < 50 % y kateropisix (A+B). 312408 494+53
Existence of mobile spermatozoa < 50 % in categories (A+B). T A
Kareropist A — wBwmaka nporpecis <25% "
The category A is a fast progression <25% 81+08 19213
Kareropisi B — noBinbHa nporpecis <50 % "
The category B is a slow progression <50 % 28,120 30249
Kareropisi C — BigcyTHICTb Nporpecii >25% N
The category C is lack of a progression >25% 56,246 43,2+26
Kateropisi D — Hepyxomi cnepmatosoign =~ > 10 % "
The category D — motionless spermatozoa > 10 % 12212 72£06
Mopdonoris 3a Kpiorepom MoHap 30 % cnepmarto30ifB i3 HOPMaNbHO HOPMOIO FONIOBKM 964 + 2 g* 389 +30
Morphology by Kruger More than 30 % of spermatozoa with a normal form of a head T o
JlefikounTn <1 maHHa 1 mn N
Leukocytes < 1 million on 1 ml 09:+0,2 08+0,1
Kpyrni knitnHm (Monopj cnepmarosoinu) — He 6Ginble 5 MnH Ha 1 mn 24402 19402

Round cages (youth spermatozoa) No more than 5 million/1 ml

Mpumitka. * — p < 0,05 y NOPIBHSHHI MiX rpynamm.
Note. * — p < 0.05 in comparison between groups.
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oci6 II rpymu — (7,5 = 0,3). ITopymeHHsT (i3nKo-
XiMiYHUX BJIACTMBOCTEH CIIEpMOILJIa3MU IOJISITAIO Y
JIOCTOBIipHOMY 30iJbllIEHHI MOKA3HUKIiB 4acy po3-
pimkeHHSs eaKynaTy B oci0 I rpyru — (55,5 = 3,8) xB,y
nopiBHSAHHI 3 mauieHTamu II rpynu — (39,2 + 3,4) xB,
p <0,05.

3a mannMu Taba. 1 Oyno BHSBIEHO CTAaTUCTHUYHO
JOCTOBIpHi MOPYIIEHHS SIKiCHUX TTOKA3HUKIB eSIKYJIs-
Ty Y BUIJISIII 3MEHIIIEHHS PYyXJIMBOCTI CIIEpPMaTO30i/1iB
npyd HEJOCTOBIPHOMY 3HMXXEHHi KiJIbKiCHMX MOKa3-
HUKIB Y oci0 I rpynu. Tak, cnepmMaTo30iau 3i LIBUAKOO
nporpeciero 3a cepeaHiMu nokasHukamu y I ta I rpy-
nax Bipi3HsuIMCs Mixk coboro B 2,4 pa3a (BiaMmoBiZHO
(8,1 £0,8) 1a (19,2 £ 1,3) %; p < 0,001), MOKa3HUKHU 3
MOBIUIBHOIO TIPOTPECIiEI0 PYXIAMBOCTI (BiZMOBIIHO
(23,1 £2,0) ta (30,2 = 4.,9) %) B I rpyni Oyau HIKYK-
mu B 1,3 paza (p < 0,05), moKa3HUKHU 3 BiICYTHiCTIO
nporpecii pyxiauBocti (BimmosimHo (56,2 * 4,6) Ta
(43,2 £2,6) %) 6ynu Hykunmu B 1,3 paza (p < 0,05), a
KiJIBKiCTh HEPYXOMHUX CIIEPMaTO30i/1iB Oysia OiJIbIIo0 B
1,7 paza y oci6 I rpynu, Hixx B ocio Il rpymmu
(BigmosigHo (12,2 = 1,2) Ta (7,2 £ 0,6) %; p < 0,05).
Bunanku Ib y oci6 3 I rpynu xapakTepu3yBaiucs 10C-
TOBipHUM 3MEHILIEHHSIM SIKiCHMX ITOKAa3HUKIB eSIKYJIsI-
Ty (PYXJIMBICTb 3a TaHUMU ITyJTy A + B Oyna MeHIIow y
1,6 pa3a; p < 0,05), 1110 KOPEIIOIOTh i3 MOPYIIEHHIM
¢izuKo-xiMiuHMX (CepeaHili TMOKa3HUK 4Yacy po3pim-
KeHHs Oinbiuit y 1,4 pasza; p < 0,05) ta 6GioxiMiuHUX
(3HMKEeHHS piBHIB (pyKTO3u y 2,2 pasza, LIUTpaTy — B
1,6 pasza; p < 0,001-0,05) maHux, 110 XapaKTepU3ye
BIUIMB 10Hi3yl0O4Oi pamiallii, SK OJHOr0 3 MPOBIIHUX
¢akTOpiB MOPYILIEHHS YO0JOBiUOI PENpPOAYKTHUBHOIL
yHKIII.

OuiHka MOpQOJOTiYHMX BIACTUBOCTEU ESIKYJISITY
MPOBOIMIIACS 3a ABOMa ITapaMeTpaMU: BilCOTOK KM-
BUX CIIEpPMATO30idiB y eIKyJITi Ta mokasHuk Kprore-
pa. BiacoToK XXMBHUX CIIEpMAaTO30iiB Y TpyIax MiX co-
0010 JHOCTOBiIpHO He BimpisHsiBcs: (65,2 £ 3,4) Ta
(69,7 £ 3,7) % BinnosinHo, p > 0,05. [NokasHuk Kpro-
repa OyB BUIIUM Yy €SKYJISATI OcCiO, sKi MeIIKalu B
YMOBHO 4YUCTiil 30Hi B 1,4 pa3a: BignmosigHo y I Ta II
rpynax — (26,4 £ 2.8) Ta (38,2 + 3,0) % cnepmaro-
301IiB i3 HOpMaIbHOI (POpMOIO TOJI0BKH, p < 0,05.

3a MoKa3HUKOM KiJIbKOCTi KPYTJIMX KJIITHH y 3pa3Kkax
esSIKYJISITY TPYIM J1OCTOBipHO He BiapizHsaucs: y I ta I1
rpymnax BigmosigHo (2,4 = 0,2) ta (1,9 £+ 0,2) mnH/MI,
p > 0,05.

Lle Bka3ye Ha Te, 1110 TIPOBITHUM MATOJOTIYHUM IIPO-
1iecoM y xBopux 3 Ib € mopyiieHHs KiHE3UCy eIKYIsATY
3a BiICYTHOCTI BipOriZHUX 3MiH Yy OiIbIIOCTI KiJbKiC-
HUX NMoka3HuKiB. Ha BigMiHy Big oci0 I rpymnu, y xBo-

(7.9 £ 0.2) in contrast to persons of II group (7.5 *
0.3). Violations of spermoplazma physical and
chemical properties consisted in reliable increase in
indicators of the ejaculate fluidifying time at the I
group — (55.5 £ 3.8) min, in comparison with
patients of 11 group — (39.2 % 3.4) min; p < 0.05.

According to these Table 1 it was revealed statisti-
cally reliable violations of the ejaculate quality indi-
cators in the form of spermatozoa mobility reduc-
tion at doubtful decrease in quantitative indices at
patients of 1 group. So, spermatozoa with a fast pro-
gression on average values in I and I1 groups 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 I group were 1.3
times lower (p < 0.05); indicators with mobility pro-
gression 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 I group, than patients in II group —
(12.2 £ 1.2) and (7.2 £ 0.6) % respectively (p< 0.05).
Cases of idiopathic infertility at persons from I group
are characterized by reliable reduction of quality
indicators of the ejaculate (the mobility according to
A+B pool is 1.6 times smaller p < 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 proper-
ties 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 per-
sons who lived in conditionally clean zone: respective-
ly in I and II groups — (26.4 = 2.8) 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 ejac-
ulate samples groups authentically did not differ: in
I and II groups — (2.4 = 0.2) and (1.9 + 0.2) mil-
lion/ml respectively; p > 0.05).

It indicates that the leading pathological process in
patients with idiopathic infertility have ejaculate kine-
sis troubles in the absence of probable changes in the
majority of quantitative indices. In contrast to patients
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pux Il rpynu KiHe3orpamu esKyJsTy XapaKTepu3yBa-
JINCS 3HAYHO KpallMMW TTOKAa3HUKAMU 3 BiITOBIIHO
BUIIMMH (X04a ¥ He BipOTigHO) KiTbKiCHUMM TOKa3-
HUKaMU. 3arajoM CIepMOTpaMU XBOPHUX, SIKi MellIKa-
IOTh B YMOBHO YMCTHUX perioHax YKpaiHU, JeMOHCTPY-
BaJiM JOCTOBIpHO Kpallli JaHi, HiXX y MeIUKaHIIiB
BIAMOBIIHUX 30H, HApPOMXEHMUX Bil OATbKiB, 11O Mif
yac apapii Ha YAEC mnepeOyBain Ha TepUTOPisX i3
MiIBUIIEHUM padialliiitHUM (POHOM.

Kinezorpamu eskyasTy 0yJio poaHaai30BaHO B KOH-
TEKCTi MOXJIMBUX ITOPYILIEHb CIEPMOILIa3MU. 3 L€l
MeTOI0 OyJIO 3aCTOCOBAHO BMOIpKOBe OioXxiMiuHe H0-
CJIIIDKEHHSI MapKepiB esakynsaTy ((ppykrosa, LIUTpaT,
Lepy/aoIUIa3MiH i 3arajibHa IMPOTeOJIiTUYHA aKTUBHICTh
CIIEPMOILIa3MHM), IO MOXYTb BUCTYIIATH IIPUIMHOIO
Ib (tabn. 2). Taki 3minu nipu Ib nipencraBieHi y BUr-
JISIIi KJJACMYHOIO TMOpYIIeHHS (epMEHTHOIro M i30-
(bepMEHTHOTO CIIEKTPY SAKYIISATY Ta 3HKCHHS KOHIIE-
HTpaLii TMMOHHOI KUCI0TH 1 dpykTo3u [16, 17].

®dpykTo3a € iHIMKATOPOM CEKpEeTOpPHOI (YHKILII
CIM’IHMX MiXypliB, a TaKOX JKEepeJOM €Hepril s
CIIEpPMATO30iNiB eAKY/IATY. li CUHTE3 MOBHICTIO Binoy-
BA€ETBCS B CiM STHUX MIiXypIIsX ITiI BIUTMBOM €K30TCH-
Hux aHaporeHiB. IIBuaKicTh mpoliecy po3lIeruIeHHs
(bpykTo3u (ppyKTOIi3) OB’ sI3aHA 3 PYXJIMBICTIO i XKUT-
TE3IATHICTIO CIEPMATO3011iB.

SHIKEeHHS KOHIEHTpallil (pyKTO3W B eIKYISATI MO-
K€ CBIJUMTU MPO TIiMMOAHAPOTeHHMI CTaH, HasBHICTh
3aMaJibHUX 3MiH, aTpe3ito abo0 OOCTPYKTUBHI CTaHU y
CiM’SITHUX MixXypusx. 3MEeHIIEeHHsI KOHLIeHTpalii ppyK-
TO3U B €SIKYJISITI MOXe OyTU IepMaHEHTHUM abo cTa-
JIUM, IO IIPU3BOAUTH JO 3HUXKEHHS PYXJIMBOCTI i
JKUTTE3AATHOCTI CIIEpMAaTO301/iB.

JInMoOHHAa KHCJIOTa CHHTE3YETHCS B CTPYKTYpax mpoc-
TaTOBE3UKYJIIPHOTO KOMILIEKCY. BoHa BucTynae dak-
TOPOM PO3PIMKEHHS eIKYISATY, aKTUBALIil TiaJTypoHina-
31 Ta iHIIKX (PaKTOPiB, 11O CIIPUSIOTH MpoLecaM Mpo-
HUKHEHHSI cIiepMaTo3oiga A0 SileKaIiTuHU. BusHa-

Ta6auua 2

of I group, at patients II group 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 Nuclear Power Plant.

It was analyzed the ejaculate kinezograms in the con-
text of possible violations of a spermoplazma. For this
purpose, it was applied selective biochemical research-
es 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 concen-
tration of citric acid and fructose [16, 17].

Fructose is the indicator of secretory function of
seminal vesicles and also a power source for ejacu-
late spermatozoa. Its synthesis completely happens
in seminal vesicles under the influence of exogenous
androgens. Fructose splitting process speed (fruc-
tolysis) 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 concen-
tration 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 eja-
culate fluidifying, of hyaluronidase activation and
other factors which promote processes of spermato-
zoon penetration to an ovum. Definitions of citric

bioximMiuHi NOKa3HUKKM eAKYNATY B XBOPUX i3 3anaNibHUMKU 3aXBOPIOBAHHAMMU CTaTEBUX OPraHiB

Table 2

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

Moka3snuk // Indicator

PedepeHTHe 3HaYeHHs

Irpyna /1 group Il rpyna/ Il group

Reference values (n=39) (n = 47)
®pykTo3a, Mmmonb/n // Fructose, mmol/l 11,9-28,8 8,7+04" 173+£1,3
JIumoHHa kucnota, Mmonb/n // Citric acid, mmol/l 23,4-31,2 175+1,8 213+22
Llepynonnaamin, r/n // Ceruloplasmin, g/l 0,0442 0,0253 + 0,0031* 0,0382 + 0,0037
3aranbHa NpoTeoNiTUYHA aKTUBHICTB, Y. 0. // General proteolytic activity, c. u. 12-15 7,6+0,7* 13,1 = 1,1

Mpumitka. * — p < 0,05 y NopiBHAHHI MiX rpynamu.
Note. * — p < 0.05 in comparison between groups.
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YeHHS$ KOHLIEHTpallii TMMOHHOI KMCJIOTH B CIIEpMi Ja€
iH(opMallito TTpo ceKpeTOpHY (PYHKIIiIO NepeaMixypo-
BOI 3aJ103M. [i 3MEHILEHHS € 03HAKOIO XPOHIYHOTO 3a-
MajJbHOTO TIpOlieCy, SIK OaKTepiaJbHOro, Tak i adak-
TepiaTbHOIO T€HE3Y, B TOMY YMCJi MOro CyOKITiHIYHUX
¢opM, a TAaKOX TiMOTOHAJHOTO CTaHY Pi3HOIO IreHe3Yy.

PiBenn uepynorurasminy (LIIT) € moka3zHukoMm j0-
KaJIbHOI peakliil BiIbHOpaguKaabHOTO OKMCJIEHHS B
CTPYKTypax MpOCTaTOBE3UKYJISIPHOIO KOMIIJIEKCY.
3HuxkeHHd piBHS LT B esKyasTi mamieHTIiB i3 3anaib-
HYMU 3aXBOPIOBAaHHSIMM CTaTE€BMX OpPTaHiB ITOB’sI3aHE
3 HAJAMipHOIO aKTUBHICTIO MEPEKMCHOIO OKHUCIECHHS
JIMiAiB i MiABUIIEHUM BMKOPUCTAHHSIM €HAOTeHHUX
AHTUOKCHUIAHTIB Y OpraHax pelpoayKTUBHOI CUCTEMH,
CKJIAJIat0u1 OKPEMUIA €TiOJIOTITHNI (PaKTOp MOPYIIEH-
HsI PEePTUIIBHOCTI eSIKYISATY YOJIOBIKiB.

bioxiMiuHe HOOCHiIKEeHHS esKyJSITy IoKa3ajJo Ha-
SIBHICTb MOPYLLIE€Hb CEKpeLlii (PPYyKTO3U CiM’SIHUMU Mi-
XypUSIMU Ta JIMMOHHOI KUCJIOTU TIepeAMiXypoOBOIO 3a-
JI03010 Y naliieHTiB 3 1B, sKi MellKalTh Ha TEPUTOPISIX
KwuiBcbkoi o0nacTi Ta 3a3HaJIM BIUIMBY i0Hi3yr04oi
paniawii BHacainok aBapii Ha HAEC y 1986 poui. 3Hu-
JKEeHHS piBHSI QpyKTO3M y 2,2 pa3ay criepMorpami y ma-
HieHTiB | rpynu, mopiBHSIHO 3 JaHUMMM y nauieHTiB 11
rpynu (BinnosinHo (8,7 £ 0,4) i (17,3 £ 1,3) MMoJb/J;
p < 0,05)KopeaioBaio 3 BUpaXXeHUMHU MpoLecaMu Mo-
PYLLUEHHS PyXJIMBOCTI Ta XXUTTE3OATHOCTI CIiepMaTo-
3o0imiB. Lle minTBepaXXyBaau oTpMMaHi y HayKOBiii po-
0OTi maHi, y BUTJISIAI BCTAHOBJIEHOT CTATUCTUYHO 10C-
TOBIpHOI Pi3HULI CepeaHbOI0 MOKAa3HUKA KiJIbKiCHO-
ro 3MicTy (PYKTO3W B ITOCHTIIXKYBAaHMX Tpymnax Iia-
LIiEHTIB.

CepenHbOCTATUCTUYHUM MOKA3HUK KOHLIEHTpalii
JIMMOHHOI KHUCJIOTH, sIKa BigoOpaxkae (pyHKIiOHaIb-
HMI CcTaH IepeaMixypoBOi 3ajlo31M i €HAOKPUHHOI
¢GyHKIIT sS€40K, TaKoX OYB 3HAYHO 3HMXEHUM Y
nauieHTiB 3 Ib, AKki MemkaoTh Ha TepuTOopisix KniBch-
ko1 obnacri, cknamatouu (17,5 £ 1,8) mmonp/a. Y 11
Ipymi 1eil mokasHuUK ckiaB (27,3 = 2,2) MMoib/1
BilIIOBiIHO, TOOTO HAOMMXKABCI 1O IMOKA3HUKIB 3710-
poBux vosoBikiB. Pizuuiist B I ta I1 rpymax ckmana 1,6
paza (p <0,05).

Buxoasiuu 3 ysiBJIeHb MPO JIOKAJBHICTh 3aMajbHOIO
Mpoliecy B TepeaMixypoBili 3a103i, Oy/Jo IpOBeACHO
TOPiBHSUTbHE BUBYEHHSI B KPOBi Ta €SIKYJISTI YOJIOBIKiB
BMICTY aHTMOKCUAAHTHOIO (DEPMEHTY LIEPYJIOIIa3MiHy
(zamizo Il—okcuren-okcupenykrasa, LII1), Tak 3Banoro
YVHiBepCaJIbHOTO «OYMCHUKA» TIPOAYKTIB BiIbHOpaIu-
KanbHOro okucyieHHs1. Bmict LIIT B KpoBi Ta esdKynsTi
BU3HAYQJIM 3a peaklic€lo 3 n-(eHiaeHaiaMiHIUXI0pU-
noM. KoHTponbHa rpyna ckimana 12 TpakKTUIHO 310pOo-

(1) 376

acid in sperm gives information about secretory
function of a prostate gland. Reduction of concen-
tration 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 cerulo-
plasmin level in ejaculate of patients with inflam-
matory diseases of genitals is connected to exces-
sive activity of lipid peroxidation and the in-
creased utilization of endogenous bioantioxidants
in reproductive organs, being a separate etiologi-
cal 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 and of citric acid in prostate gland at the
patients with the idiopathic infertility living in territo-
ries of Kyiv region and were affected by the ionizing
radiation owing to accident on the Chornobyl
Nuclear Power Plant in 1986. Decrease in the fruc-
tose level by 2.2 times in spermogram of patients from
I group, in comparison with data of patients from II
group ((8.7 = 0.4) and (17.3 £ 1.3) mmol/] respec-
tively; 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 dif-
ference of an average value of quantitative mainte-
nance 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 idio-
pathic infertility living in territories of Kyiv
region, making (17.5 = 1,8) mmol/l. In the 1I
group this indicator was (27.3 = 2.2) mmol/l
respectively, that is approached indicators of
healthy men. The difference in I and II groups
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
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BMX YOJIOBIKiB TOTO X BiKY. Y Talli€HTIB i3 MOPYIIEHHIM
reHepaTUBHOI (PYHKIIiT HA TJIi Jil MaJIMX J03 iOHi3yI04Oro
BUINPOMIHIOBAHHSI BCTAHOBJIEHO 3HWXKeHHs piBHs LIIT B
esaKynsTi nauieHTis I rpyrm — (0,0253 £0,0031) r/a. VII
TpyTi Liei nmoka3HukK gopisHioBaB (0,0382 + 0,0037) r/x,
110 € B 1,3 pa3a BUILMM i HAOJMXKAETHCS 10 CePEeIHBOTO
MOKa3HMKa KOHTPOJIbHOI Ipynu 4oJoBikiB — 0,0442 /1.
ITpu ubomy pisens LIIT B kpoBi I rpynu naiieHTiB, Ha
Hallly IyMKY, TTOKa3y€ JOKaAbHY, a He CUCTEMHY aKTU-
Ballil0 peakiliil BUIbHOpPagUKaIbHOIO OKUCJISHHS 3 MO-
CUJICHHSIM 3aCBOEHHSI aHTUOKCUIAHTIB, B TaHOMY BH-
najaKy LUepyJioIlia3MiHy.

Takum yuHOM, BiporigHe 3HWXeHHs piBHiB LI B
esaKyJaTi mauieHTtiB 3 Ib, g9Ki MeliKaloTb Ha Tepu-
Topissx KuiBchKO1 001aCTi Ta 3a3HaIM BILUIMBY 10Hi3Yy-
1ouoi pagmialiii BHacainok aBapii Ha YAEC y 1986 pouii,
MOB’s13aHe 3 HAIMiIpHOIO aKTHUBHICTIO MPOLIECiB Iepe-
KMCHOrO OKHWCJE€HHS JIiMigiB i 3 MiABUIIEHHSIM
yTUIi3alii 6i0aHTUOKCUIAHTIB B OpraHax pernpo-
JYKTUBHOI CUCTeMU. Y TIalli€EHTIB i3 MOpPYyLIEeHHSIM
reHepaTUBHOI (hYHKILi Ha TJIi Aii MaJIuX 103 i0Hi3y-
I0YOTO BUITPOMIiHIOBAHHS BCTAHOBJIEHO 3HMKEHHS
pPiBHIB NpPOTEOJIITUUHOI aKTUBHOCTI B CEpeaHbOMY
1o (7,6 £ 0,7) y. o. B II rpymi cepenHi 3HaY€HHSI LIbO-
ro mokasHuka gopisHoBaau (13,1 £ 1,1) y. 0., mo € B
1,7 paza Buwum (p < 0,01) i HaGAMXKAETHCI 1O HOP-
MaJbHMX 3Ha4YeHb (12—15y. 0.).

BUCHOBKHA

1. BcraHoBlieHO, 1110 piBeHb 3arajbHMX ITOKa3HUKIB
criepMorpamMu € JOCTOBIPHO TipIIMM y perioHax Yk-
paiHu, SKi 3a3HaJIM PagioaKTUBHOTIO 3a0pyIHEHHS i
yac aBapii Ha YAEC Ha BinMiHy BiJ MOKa3HUKIB 0Ci0 i3
YMOBHO YMCTUX PETiOHIB;

2. PerrpogyKTuBHI IIpo0JIeMH y YOJIOBIKIB 3 iZionaTnd-
HUM Oe3IUTiIasIM, SIKi MEIIKalTh y pamialiiiHo 3a0-
pyaHeHux pairioHax KuiBchKoi 00jacTi, MOJSraloTh y
JOCTOBIPHOMY TOPYIIEHHI SIKICHUX TMTOKA3HMKIB €sKY-
9Ty (PYXJIUBICTB 32 JTaHUMU yy A + B € MeHII010 ¥
1,6 paza; p < 0,05), 1110 KOpPETIOIOTh i3 MOAUDIKALIISIMU
(hizuko-xiMiuHUX (CepenHili MMOKa3HUK Yacy po3pia-
KeHHs Oinbmit y 1,4 paza; p < 0,05) ta 6ioxiMiuHUX
(BHMKEHHS PiBHIB (QPyKTO3MW y 2,2 pa3a, IUTpaTy — B
1,6 paza; p < 0,001—0,05) maHux, NOPiBHSIHO 3 MOKa3-
HUKaAMU €sSKyJSITYy B YOJIOBiKiB 3 iliOMaTUYHUM
Oe3mIiansiM, dKi MeIIKalTb B YMOBHO YHCTHUX
perioHax YKpaiHu.

3. IMaTocnepmisi cepen OE3IIiIHMX YOJIOBIKIB i3 Tak
3BaHUM iioNMaTUYHUM OE3ITiAaAsIM MoXe OyTH BigHe-
CEHOIO 10 CeKPEeTOPHOI (POPMU YOJI0BIYOTO OE3MTimas,
1110 TIOTPEOYE MOoAaNbIINX AOCTIIKEHb.

healthy men of the same age. Patients with genera-
tive function violation on the background of ionizing
radiation small doses had decrease in level of cerulo-
plasmin in ejaculate (patients of I group — (0,0253 =
0,0031) g/1). In the II group 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 ceruloplas-
min in blood of 1 group 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 ejac-
ulate of the patients with idiopathic infertility living
in territories of Kyiv region is probable and were
affected by the ionizing radiation owing to accident
on the Chornobyl Nuclear Power Plant in 1986,
connected with excessive activity of lipid peroxida-
tion processes with increase in utilization bioan-
tioxidants 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 Il group average val-
ues 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 indi-
cators of a spermogram is authentically worse in
regions of Ukraine which underwent radioactive
pollution during accident on the Chornobyl Nuclear
Power Plant in contrast to indicators of persons from
conditionally clean regions;

2. The men reproductive problems with idiopathic
infertility living in radiatively contaminated areas of
Kyiv 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 modifica-
tions (an average value of fluidifying time 1.4 times
longer; p < 0.05) and biochemical findings (decrease
in levels of fructose by 2.2 times, citrate — by 1.6
times; p < 0,001—0.05) compared to ejaculatetest
results of men with idiopathic infertility that living in
conventionally clean regions of Ukraine.

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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