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Abstract

Based on complex clinical-paraclinical examination of women from group of radiation risk through 14 years, it
was defined basic and second-rate factors negatively affected on the reproductive system and given estimation of
reproductive function and somatic health in women evacuated from Chornobyl and Pripyat first 3 days after
Chornobyl accident and lived in radio controlled territories (CT). It was found the changes in endocrine function
with disorders in hypophysial complex activity of the neuroendocrine system, disbalance of systemic and local
immunity in the dynamics of examination and depending on duration of radiation affect, defined the features in
the systems of hydrooxidation of lipids and protective antioxidantion (HOL/AOS) and vaginal microbiocenosis.
It was defined the role of chronic psychoemotional stress in the form of reproductive disorders in women from
group of radiation risk and variants of morphological damages of uterine tubes and ovaries depending on
duration of affect of radiation low doses. It was proposed the conception of reproductive disorder pathogenesis in
women evacuated from and lived in CT under long-term influence of low doses of radiation and chronic
psychoemotional stress.
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INTRODUCTION

Among the problems of modern medical science
and health protection of Ukrainian population a
reproductive health occupies considerable place
as an important pre-condition of good
demographic prospects of nation. Saving and
renewal of reproductive health is an important
medical and state task the happy decision of that
determines possibility of recreation of species
and saving of gene pool (Zilka N et al.,2001;
Avramenko O.et al.,1993).

One of the factors led to women reproductive
health failure is infertility. The frequency of it is
from 10 to 20 % in population (Conopli E., 1996;
Roudnev M., 1997; Statanaliz., 2000).
According to the data of Ministry of Ukraine on
the questions of extraordinary situations
(Stat.analiz.,2000), infertility among Ukrainian
women of reproductive age averages 6,8 %. The
number of sterile matrimonial pairs in Ukraine is
about 1 million (Zilka N. et al., 2001).

One of the main open questions remains basic
pathogenetic influence of low doses of radiation
as a result of Chornobyl accident and stress on
the women reproductive system.

BCTYII

Cepell OCHOBHHX MPOOJIEM CYy4acHOI MEIMIHOI HAYKH 1
OXOPOHU 37I0POB'S HACEJCHHS YKpaiHU 3HAYHE MicIle
3aiiMae  PENpOLYKTHUBHE  3J0POB'S Ba)KJIMBa
nepeaymMoBa CIIPUSTIUBUX neMorpadiauHuX
nepcrekTuB  Haiii. 30epexeHHs 1  BiJHOBICHHS
PENPOAYKTHBHOTO 3[A0POB'S € BaXIMBOI MEAMYHOIO 1
JIep>KaBHOIO 33/1a4€l0, OJIaroroyyHe BUPIMICHHS SIKOT
BU3HAYa€  MOXIIMBICTh  BIATBOPEHHS  BHAY 1
36epeskenHst renHoponny (PKunka H. ta cnisasr.,2001;
Aspamenko O.1., Cuagenko T.I1.,1993).

OmauM 3 (pakTopiB, SKUH 3HIKYE PENPOSYKTUBHE
3I0pOB'SL JKIHKH, € O€3IUIgHICT, YacToTa SKOI B
momyssanii cknaznae Big 10 mo 20 % (Konomns E.@.u
c0aBT.,1996; Pymues M.1.,1997; JloBiznuk, 2000). 3a
JaHuMH  MinicrepctBa  YkpaiHM 3 NHTaHb
HaJ3BUYAHUX CUTYaIIiH (oBinHuk, 2000)
OC3IUTIAHICTh YKPATHCHKUX JKIHOK CKiamae 6,8 % Beix
KIHOK  JITOpoAHOTO  BiKy. Yumcio  Oe3rumigHuX
MOJIPYKHIX Map B YKpaiHi ckiamgae Omm3pko 1 MITH
(OKwnka H. Ta cmiBaBT.,2001).

BaxiuBEM  NHTaHHAM  3aJIMINAETHCS  3'SICYBaHHA
OCHOBHHX NAaTOr€HETHYHUX JIAHOK BIUIMBY MajHX 03
pamiamii B pesynbraTi aBapii Ha YAEC 1 ctpecy Ha
PENPOAYKTHBHY CHCTEMY XKIHOK.



MATERIALS AND METHODS

For the decision of the tasks it was realized
complex clinical-paraclinical examination of a
1221 woman in age from 19 to 40 years in a
period since 1987 to 2000 (about 100 women in a
year). Average results were used for the
pathogenetical ground of disorders in women
reproductive system. Average ages of women in
the time of examination were 29,5 years old.
Thus in the moment of Chornobyl accident
women examined in 1987 were on the average
(28,5£2,5) years old and patients examined in
2000 were on the average (15,5+3,4) years old.
All examined women were parted on the groups.
211 women evacuated the first 3 days after
Chornobyl accident from Chornobyl and Pripyat
were included in the group 1. 560 women
constantly lived in radio controlled territories
(Ivankiv of Kyiv region, Narodychi and Ovrouch
of Zhytomir region, Chernygivsky district of
Chernygiv region) were given in the group 2. 450
women lived in an uncontaminated region
(Poltava city) were included in the group 3 for
comparison.

Women from CT lived in a town or suburban
area in the moment of Chornobyl accident and
did not leave radio controlled territory for more
than 1-2 months thru last years. Muddiness of CT
with cesium was from 1 to 17 Cu/km?® In 1991
the total dose of internal and external irradiation
was from 0,17 to 30,87mZv (on the average 3,54
mSv) (Passport of dosimetric, 1991).

The complex examination of women included
obligatory  consultations  of  therapeutist,
endocrinologist, oculist, neurologist and other
specialists according to indications. The method
of clinical examination with use of
hysterosalpingography, digital subtraction
videometrosalpingography and ultrasonic
monitoring was applied for establishment of
diagnosis and forming of groups.

The levels of gonadotropic hormones such as
lutropin (LH), follitropin (FSH), prolactinum
(PRL), sexual hormones such as estradiol,
progesterone and testosterone, thyroid hormones
such as  thyrotropic  hormone (TTH),
trilodothyronine (T3), thyroxin (T4) and adreno-
hypophysial hormones such as
adrenocorticotropin (ACTH) and cortisol were
determined by radioimmunoassay using kits of
firm “CIS” in a dynamics of menstrual cycle (7™,
14™ 21™ days). Autoantibody to thyroperoxidase
(anti-TPO) and thyroglobulin (anti-TG) in blood
sera were detected by radioimmunoassay with
TPOAb Ria kit and IRMA  method
correspondently.

MATEPIAJIM TA METOIHU

Jlyist BUpIIIEHHST OCTAaBJICHUX 3aaa4 OyJio MPOBEAEHO
KOMIUIEKCHE KIIiHIKO-NIapakiliHiuHe oOcrexxenHst 1221
xiHKH y Bimi Big 19 mo 40 pokis 3a mepiox 3 1987 mo
2000 pp., B cepeanpoMy Onm3bko 100 kiHOK B pik.
VYcepenHeHi naHi TOKa3HWKIB OyJIM BHKOPHCTaHI ISt
MaTOreHETHYHOTO OOIpYHTYBaHHS MOpPYILIECHb
PEIPOIYKTHBHOI cucTeMH KiHOK. CepeHill BiK XKIHOK
Ha MOMEHT obcTerkeHHS — 29,5 pokiB. Takum 4uHOM,
obctexxernM B 1987 pomi Ha MOMEHT aBapii B
cepeqaboMy Oymno (28,5 +2,5) pokiB, a marmi€eHTKam
2000 poky mig gac katactpodu — (15,5 + 3,4) pokis.
Bci obcrexeni Oynu po3nineHi Ha rpynu: 211 xiHOK
Oynu eBakyiioBaHi B mepiui 3 JHi i3 30HM aBapii Ha
YAEC — YopHobwuis i [Tpun’sti (1 rpyna), 560 xiHok
MOCTIHHO  IPOXXKMBAJIM Ha  KOHTPOJILOBAaHMX 32
paniamiero Teputopisix (KT) — m. IBankiB KuiBcbkoi
obnacti, M. Hapomuui i Ospyu Kutomupcbkoi
obuacti, UepHiriBcbkuil paiion YepHiriBcbkoi obmacTi
(Il rpyma), 450 >kiHOK NPOXHWBAIN B EKOJOTIYHO
cupusitiinBoMy perioni — M. Ilonrasa (III rpyma
TIOPIBHSIHHS).

XKinku 3 KT Ha MOMeHT aBapii NpoXKMBaJId B MICTi 200
MPUMICBKIA 30HI 1 HE MOKHIAIA TEPUTOPIIO
paniamifHOro KOHTPOJIO MHPOTSArOM OCTaHHIX POKiB
6inbm Hix Ha 1-2 micsani. 3a0pyauenicts KT mo nesito
ckmama Bim 1 go 17 Ku/km2, cymapna posza
BHYTPIIIHBOTO 1 30BHIIIHEOTO ONpPOMIHIOBAaHHS Ha
1991 pix Oyna Big 0,17 mo 30,87 M3B (B cepenHROMY
3,54 m3B) ([Jo3umerpuuna macnopru3zaris, 1991).

KommnekcHe ~ OOCTeXEHHsT ~ KIHOK  BKJIIOYAIO
000B'A3KOBI KOHCYJIbTALIIT TeparneBTa, eHJOKPHHOJIOra,
OKyJIicTa, HeBpomaroyiora i iHmUX (axiBiiB 3a
mokasaHHsMmu. JIos  BCTaHOBIACHHS  [JiarHO3iB 1
(opMyBaHHS TPyl 3aCTOCOBYBJIM METOJ| KJIIHIYHOTO
00CTeXeHHS 3 BUKOPHCTaHHSIM
ricrepocanbniarorpadii, AiritaabHOl CyOTpakuiiHOT
BileoMeTpocanbIriHrorpadii, YIIBTPa3BYKOBOTO
MOHITOPHHTY.

B munamini  (Ha 7, 14, 21 neHb MEHCTpPYalbHOTO
LUKJTy) BU3HAYAJIH BMICT TOHAJOTPOITHHX — JIIOTPOITiH
(JIT'), domitponin  (®CI'), nponaxrun (ITPJI) 1
CTaTeBUX TOPMOHIB — €CTpPajioily, NPOreCTEpOoHY 1
TECTOCTEPOHY, TOPMOHIB THPEOIAHOI - THPEOTPOITHUN
(TTT'), tpuitonruponin (T3), THpOKCHH (T4) 1
rino¢izapHo-HaJHUPHUKOBOI apEHOKOPTHKOTPOITHHI
ropmoH (AKTI) i KopTH30II) CHCTEM 3a TOIIOMOTOIO
PanioiMyHOIOTIYHOTO METONY 3 BUKOPUCTAHHIM TECT-
HabopiB ¢ipmu “CIS”. Bu3Ha4eHHS ayTOAHTUTLN IO
tupeonepokcugasu (autu TPO) B cupomarmi KpoBi
MPOBOMMINA 33 JOMOMOTOI PaIioiMyHOJIOTIYHOTO
Habopy TPOAD Ria, TupeornoOysiny (TT') — metonom
IRMA.



The indexes of the state of system and local
immunity were studied in a dynamics of
menstrual cycle. Flowcytometry, immune-
monitoring kit and Simulset Software (Bekton
Dickinson) were used to determine of
lymphocyte  subsets in  whole  blood,
immunodiffusion was used for determination of
immunoglobulins (IgG, IgA, IgM, slgA) and
lisozyme levels in blood sera and cervical mucus
(CM), Isojima method was used to detect
antisperm antibody (ASA) in cervical mucus,
FITS labeled Saf. aureus and flowcytometry
were used to study phagocytosis.

For estimation of the state of free-radical
oxidation of lipids it was studied both the initial
metabolites such as dien conjugate (DC) and
intermediate products such as hydroperoxides of
lipids (HP) and malon dialdegid (MDA). The
state of the antioxidant system (AOS) was
estimated by activity of glutationperoxidase,
glutatione-S-transferase, superoxiddismutase and
level of reduced glutatione in erythrocytes.

Vaginal lining was examined by bacterioscopic
and bacteriological method. Morphological and
histochemical changes in tissues of ovary and
uterine tubes were studied. The
immunohistochemical reactions to collagen types
I and III were detected in streptovidin-peroxidase
method.

Data obtained were analyzed by different
mathematical methods choose in every specific
case (variation statistics, correlation analysis,
etc). The calculations were conducted used
Microsoft Excel 97 and Statistica 5.0 (StatSoxt
Inc., 1995).

RESULTS AND DISCUSSIONS

Monitoring examined women showed the
increase of general morbidity in 70,5 %
evacuated women and 66,0 % women from CT
and gynecological morbidity in 81,0% and 89,5
% women accordingly since 1986 to 2000. The
frequency of endocrine system diseases (goiter,
hypothyroidism,  hyperthyroidism) in the
structure of general morbidity was 5-6 times as
high in evacuated women than in women of
group for comparison in the first 4 years and 3-4
times as high later. Before 1991 the frequency of
endocrine pathology in women from CT to small
differed from data of group for comparison, but
since 1992 it was considerably increased and 3
times exceeded the indexes of group of
comparison. That showed exhaustion of
adaptation mechanisms under influence of
adverse environmental factors. The increase of
gynecological pathology was found due to the
increase of inflammatory diseases of internal
sexual organs in 67,3 % evacuated women and

B nuHamini BU3HAYaNM MOKAa3HUKH CTAHY CHCTEMHOTO
i JIOKaJbHOTO IMYHITETy, CKJIQ CyOIOmyIsmii
nmimMmpouuTiB Ta arouuTapHy aKTHBHICTH HEHTPOQiNiB
- METOJIOM MIPOTOYHOI nurodayopumMeTpii.
Konuenrpauito imynorno0yminis A, M, G B cupoBariii
KpOBi 1 IepBIKaJBbHOMY CIHM3y BUBYAIM 32 Mancini.
CriepMiMOO0i1i3yI04i aHTHTINA B EPBIKATBHOMY CIIH3Y
BU3Hayanu MetonoM Isojima. JlisomuM B cupoBartii
KpOBi 1 B IEpBIKaIFHOMY CIH3y BHBYAIA METOIOM
pamianpHOT iMyHOOU)Y3ii B Tei.

Jlisi OLiHKM CTaHy BUIBHOPAAMKAIBHOTO OKHCIICHHS
JIMAIB - JOCTIKYBallM IMOYATKOBI METabONiTH —
nienoBi kouwtoratn (1K), mpomikHI TpOayKTH —
rigponepexucu miniaiB (I'I) i MaTOHOBHUI AHWAahICTi]T
(MOA). Cran antHokcumanTHoi cuctemu (AOC)
OLIHIOBAM TI0 AaKTHUBHOCTI IIIYyTaTiOHIEPOKCHIA3H,
TIyTaTioH-S-TpaHcdepasn,  CyNmepoOKCHIINCMYTa3H,
BMICTY BITHOBJICHOTO TIIyTaTiOHY B €PUTPOITUTAX.

BMict mixBH JOCHIKYyBadK OaKTepIOCKOIIYHUM 1
0aKTepioNoriyHUM METOJIOM. [IpoBoaunu
MopdooriuHy 1 TICTOXIMIYHY OLIHKY TKaHHHHU
sl€YHUKA 1 MaTKOBUX TpyO. IMyHOricTOXIMIuHI peakii
Ha kosareH I, III TumiB BU3HAYaMM CTPENTOBHIHO-
MIEPOKCH/Ia3HIUM METOJIOM.

Hudposuit maTepian 0OpoOIeHIHA Pi3HIMHA
MaTeMaTHYHHMH METOJaMH, BUOIP SKUX BU3HAYABCS y
KOXKHOMY KOHKPETHOMY BUTIAJIKY (BapiamiiHOl
CTaTHUCTHKH, KOPEIALMIHHOTO aHaJIi3y 1 T.1.).
OO0uucIeHHsT IPOBOAMIIUCS Ha KoMl 1oTepi Thiry IBM
PC AT 486 3 Buxkopucranusm Microsoft Excel 97 i
Statistica 5.0 (StatSoxt Inc., 1995).

PE3YJIbTATH TA IX OBGTOBOPEHHSA

MOHITOPUHT 3aXBOPIOBAHOCTI OOCTEXEHHX JKIHOK
CBIMUUTH Mpo 30uTbIeHHS 3arampHOi (y 70,5 %
eBakyioBanux 1 y 66,0 % ximok 3 KT) i
riHeKoJIoriuHoi 3axBoproBanocti (y 81,0% 1 89,5 %
JKIHOK BiamoBigHo) 3 1986 mo 2000 p. B crpykrypi
3arajJbHOi 3aXBOPIOBAHOCTI YacTOTa 3aXBOPIOBAHBb
CH/IOKPHHHOI CHCTEMH (300, TIMOTUPEO3, TIMEPTUPEO3)
y KIHOK IepIioi rpymd B 5-6 pasiB HepeBHIIyBaja
MTOKA3HWKHY JKiHOK TPYIIH TOPIBHSHHS B Iepii 4 pokw,
motiMm B 3-4 pasm. Y xinok 3 KT enmoxpmnHa
matooris 1o 1991 p. Mamo Biapi3Hsmacs Bif maHUX
TpynH TOPIBHSAHHSA, a MoynHao49d 3 1992 p. 3Ha4HO
30UIbIIMIIACSE 1 TEepeBHIIMIA [OKAa3HUKH TPYyNU
NMOpIBHSHHA B 3 pa3u. 3pOCTaHHS TiHEKOJOTiYHOT
naroyiorii  BigMIYalocsi 3a PaxyHOK 30UIbIICHHS
3amalibHAX ~ 3aXBOPIOBaHb  BHYTPIMIHIX  CTaTeBHX
oprasiB (y 67,3 % eBakyiioBanux i y 88,6 % jkiHOK 3
KT), HOpPYILLIEHb MEHCTPYaIbHOTO LUKITY,
J00posiKicHUX TyXiuH sieqHukiB (y 13,2 % 1y 9,3 %
JKIHOK BiZIMOBiAHO), maTosnorii muikn Matku (y 27,0 %
i 20,5 % >KiHOK), JNEHOMIOMH MATKH, TEHITaJIbHOTO



88,6 % women from CT, disorders of menstrual
cycle, benign tumors of ovaries in 13,2 % and in
9,3 % women accordingly, pathologies of cervix
in 27,0 % and 20,5 % women accordantly,
uterine leyomyoma, genital endometriosis in 12,8
% evacuated women and in 10,9 % women from
CT. The inflammatory diseases of genitals in
examined women had latent character and
frequent recurrences that resulted development of
anatomical and  functional changes of
reproductive  system organs. Disorders of
menstrual cycle in evacuated women more
frequently manifested as a hypermenstrual
syndrome. The positive correlations between
serum  blood level of estradiol and
hypermenstrual syndrome (r = 0,62; p < 0,05) and
hyperplasia of endometrium (r = 0,52; p < 0,05)
were found in evacuated women. Since 1993
women from CT more frequently (in 35,9 %
cases) suffer from hypomenstrual syndrome.

The immunological study showed significant
changes in cellular link of immune response.
Level of CD3+ cells in women from CT was
lower (40,4+1,3 %) than in evacuated (51,3£1,5
%) and women of group for comparison
(60,4£1,9 %). Phagocytic activity of peripheral
blood neutrophiles was decreased in women of
both 1 and 2 groups in comparison with the
indexes of group for comparison (68,3+2.4;
71,4+1,2 and 82,4+1,2 % accordingly). Women
of both 1 and 2 groups had lower level of CD16+
cells than women of group for comparison
(p<0,05).

System and local immunity in 34 % evacuated
and in 46 % women from CT was characterized
with development of the second
immunodeficiency and disorders of both cellular
(decline of CD3+ and CD16+ cell levels, increase
of CDI19+ cell level) and humoral (low
concentration of IgG and IgA) link of immunity.
Disimmunoglobulinemia was showed in 78 %
women exposed to radiation. It was found
quantitative and qualitative changes in local
immunity with the decrease of SIgA, lizosime
and IgG levels and increase of IgA level in
cervical mucus (p < 0,05). Strong correlation
between maintenance of aerobic microflora and
SIgA level in cervical mucus (r=-0,72; p < 0,05)
was found in women from CT.

The dynamic analysis of the indexes of humoral
and cellular immunity in examined women
showed the maximal expressed changes of
immune homeostasis in evacuated women at the
period 1987-1988. The majority of these indexes
fully or partially normalized to 1990. Changes in
immunological parameters in women from CT
began register 5-6 years after the accident (since
1991).

ergometpiosy (y 12,8 % esakyioBanux iy 10,9 %
xiHok 3 KT). 3amanpHi 3aXBOpIOBaHHS TEHITATIN Yy
00CTEKEHHX IKIHOK XapaKTepU3yBaINCS JIATCHTHUM
NPOTIKaHHSAM 1 CyNPOBOPKYBAINCS  YaCTHMH
peuuAMBaMH, 10 HMPUBOAMIO JIO PO3BUTKY aHATOMO-
(YHKIIOHaJIbHUX 3MIH  OpraHiB  PENpoOJyKTUBHOI
cucremu. IlopymeHHS MEHCTpyaJbHOTO IMKIY VY
€BaKyHOBaHMX JKIHOK YacTillle BUSBISUIOCS Y BUIIISAIL
TiEePMEHCTPYaIbHOTO  CHHApPOMY. Y €BaKyHOBaHHX
JKIHOK BiZJMiueHa MO3UTHBHA KOPEISAIliifHA 3aJIeKHICTh
MK pIiBHEM eCTpaJioly B CHPOBATIi KpoBi Ta
rimepMeHcTpyansHIM cuHApoMoM (1 = 0,62; p < 0,05),
rinepmnasziero enpomerpis (r = 0,52; p < 0,05). 3
1993r.  ximkm 3 KT  wacrime — BigsHauyamdu
rinoMeHcTpyaibHuit cuHAPoM ( B 35,9% BUTaKIB).

IMyHONOTiYHUI MOHITOPUHT CBIAYMB MPO Te, LIO
Oibll 3HAUYMMiI 3MiHM Oynu BusiBieHi 3 OOKy
KIITHHHOI JIaHKW IMyHHOI BiAmoBimi. 3arambHa
kinbkicte CD3+ y xiHok 3 KT Oyna icToTHO HMKYOI0
(40,4+1,3 %), nix y esakyioBanux (51,3£1,5 %) 1
XIHOK Tpynu mopiBHsHHA (60,4+1,9 %), mo MoxHa
posuiHtoBath sk | crymiHp  iMyHomedinuTy.
daronurapHa aKTUBHICTH HEUTPOQIiB epuGepruyHoi
KpOBi Yy JKIHOK, IO IAanucs pajiauiiiHii nii, Oyna
3HIDKEHA B TMOPIBHSAHHI 3 TIOKa3HUKaMH TPyNd
mopiBHsHHES (68,3£2.4; 714+12 1 824+12 %
BiANOBITHO). Y 0OCTEeXXEHHX MepIIoi i APyroi rpymu
Oyna 3HIKeHa uyucenbHicTh CD16+ BimHOCHO TpyIH
nopiBHsSHHES (p<0,05).

CucremHuii 1 JokajbHUiT iMyHiTeT y 34 %
eBakyiioBanux iy 46 % xiHok 3 KT xapakrepu3syBascs
PO3BUTKOM BTOPHHHHMX IMyHOJIC(IINTHHUX CTaHIB 3a
paxyHOK TMOpYHIEHb SIK KJIITHHHOI  (3HYDKCHHS
kinmpkocti  CD3+, CDI16+, 306inemends CDI19+
KIITHH), TakK 1 TyMOpaldbHOI JAHKH IMYHITETY
(3menmenHs konuentpamii Ig G 1 Ig A). ¥V 78 %
KIHOK, [0 MJAalducs pamialiiiHiid nii, BigMideHi
KUTBKICHI 1 SIKICHI 3MIiHH JIOKQJIBHOTO IMYHITETy, SIKi
BHSBIISUTHCS 3MEHIIEHHSAM BMIicTy Slg A, mizormy, Ig
G Ha Qoni nmigBunieHHs Ig A B mepBikanbHOMY CH3Y,
(p<0,05). Y xinok 3 KT BusiBieHa Bucoka
KOpEJISIiifHA 3aJICKHICTh MIDK BMICTOM aepoOHOT
Mmikpoduopu Ta SIgA ( 1=-0,72; p<0,05).

JluHamiuyHe  CHOCTEpeXeHHS  3a  IMOKa3HUKaMu
TYMOPAJIBHOTO 1 KIITHHHOTO IMYHITETY y OOCTEeKEHHUX
JKIHOK ~ CBITYMTH TMPO Te, IO MaKCHMajlbHa
BHP&XEHICTh  3MiH  IMyHHOTO  TOMEOCTazy y
eBakyifoBaHux croctepiratacs B 1987-1988 pp. o
1990 p. OumpmiicTs  BUBYEGHHUX  ITOKAa3HHKIB
HOpMastizyBasiacsi abo HaOIM3MiIacs A0 MOKa3HHKIB
rpynu  mopiBHsHHA. Y okiHok 3 KT 3MmiHm 1mux
MOKa3HUKIB ITOYaAJI BUSBJISITUCS Yepe3 5-6 pOKiB Mmicis
asapii (3 1991p.).



Relative hyperestrogenia in 42,2 % of evacuated
women confirmed the fact that among the
variants of menstrual function disorders they
mainly had hypermenstrual syndrome. Forming
of hyperestrogenia was clinically confirmed by
development of such hyperplastic processes as
hyperplasia  of endometrium (30,0 %),
endometrial polyps (20,0 %), submucous uterine
myoma (10 %), adenomyosis of uterus (13,3 %).
More expressed changes were found in women
from CT 6-7 years after the accident. High
percent of women with infertility of central
genesis without data about direct radiation affect
on ovarian tissue (16,7 % evacuated and 14 %
women from CT), high frequency of hyperplastic
processes of endometrium as organ-target with
hyperestrogenia showed mainly regulatory
character of hypophysial-gonadal system. In 5
(14,7%) evacuated women and in 6 (15,8%)
women from CT concentration of anti-TPO was
higher then 100ME/ml (in ranges from 112,0 to
320 ME/ml). Hypothyroid state was found in
25,4 % evacuated and 11,0 % women from CT,
hyperthyroid state was registered in 5,8 % and
8,2% women accordantly.

The level of prolactinum was twice as high in
evacuated women and half as much again in
women from CT compared to the group for
comparison.

The levels of cortisol and ACTH provided
adaptation  reactions of organism were
considerably higher in evacuated and women
from CT (p<0,05). Such significant variety of
cortisol, prolactinum and ACTH in women
exposed to radiation was the typical signs of
chronic stress.

In the first years after the accident steady
hypercorticoidism (rise of basal levels of cortisol
in 2-3 times compared with the group for
comparison) was found in 74,6 % evacuated
women. That testifies considerable tension of the
adreno-hypophysial system and influencing of
psychoemotional stress in evacuated women at
that period. The sharp decline of cortisol level
was marked in 1992-1993 with tendency to
stabilization the last years. That can testify
exhaustion of adrenals with subsequent
adaptation to the changes of environment. The
level of cortisol in women from CT begun to
increased thru 1989-1990 that, obviously, was
related to permanent affect of chronic
psychoemotional  stress. During ultrasonic
scanning of thyroid the pathological changes
were found in 62,8 % evacuated women, 67,3 %
women from CT and 36,7 % women of group for
comparison.

Estimation of processes of hydrooxidation of
blood lipids showed intensification of prooxidant
system in evacuated and women from CT with

BignocHa rinepectporenis y 42,2 % eBakyHOBaHHX
KIHOK  Y3TOKYETBCSI 3 THM, IO CEepel BapiaHTIB
MOpYIIEHb MEHCTPYaibHOI (DYHKIIT Y HUX MEPEBaYKHO
OyB TiMepMEHCTpyanbHUN CHHIpOM. DopmyBaHHS
rinepectporeHii KJIHIYHO MIATBEPAXKYBAIOCS
PO3BUTKOM TakuX TiNEPIUIACTUYHHUX MPOLECIB, SK
rineprutasist eagomertpist (30,0 %), moninu eHmoMeTpis
(20,0 %), migcamzoBi ¢ibpomarosni Byzmu (10 %),
aneHomios matku (13,3 %). binpm BupakeHi 3MiHK
Oynm BusBieHi y xkiHoK 3 KT depes3 6-7 pokiB micis
aBapii. BigHOCHO BedWKWIA BiJCOTOK JKIHOK 3
6esmnignicTio (16,7 % eBakyiioBanmux i 14 % >xiHOK 3
KT) menrpampHOTO TeHE3y 3a BIACYTHOCTI JaHHUX
npsIMOT i1 KOMIUIEKCY YMHHHUKIB pajialiiHoi aBapii Ha
TKaHHHY SIEYHUKA, 3HAYHA KUIBKICTh TiNepIruiacCTUYHUX
MpOILIECIB €HIOMETPi0 (K opraHy-MilieHi) Ha ¢oHi
rinepecTporeHii CBiTYaTh po MePEeBaKHO
pEryJATOPHUN  XapakTep BUSBICHUX IMOpPYLICHb
rimodizapHo-ronanHoi cucremu. Y 5 (14,7%)
eBaKyHOBaHMX XIHOK Ta y 6 (15,8%) oOcrexeHunx 3
KT «xoHmentpamis antu TPO  mepeBurnyBaia
100ME/mi ( B mexax Big 112,0 no 320 ME/min). ¥V
25,4 % eBakyioBanux i y 11,0 % oxinok 3 KT
BUSBJIICHUH TIMOTHPEOITHUN CTaH, TINEPTHPEOiTHIA —
y 5,8 % eBakyitoBannx iy 8,2% xiHok 3 KT.

BMicT nmponakTHHy y eBaKylHOBaHHX JKiHOK OyB Maike
B /IBa pa3u BUIIUM, HIX B TPy MOpiBHAHHS, 1 HA 73 %
BUIINM Yy XiHOK 3 KT BiZTHOCHO rpynu mopiBHSIHHS.

Bwmict koprmzomy, AKTI, sxki 3a0e3MeayIoTh
aJanTaIiifHO-TIPAICTOCOBHI peakuii opraHiamy, OyB
3HaYHO BHIUM Yy eBakyWoBaHWx 1 >iHok 3 KT
(p<0,05). Taki 3HaYyHi KONUBAaHHA KOPTHU3OILY,
mpomaktuHa 1 AKTI y okiHOK, sKi migmamucs
panmiamidHii  Ail, cBiguaTh PO THIIOBI  O3HAKH
XPOHIYHOTO CTpECy.

B mepmi poku micns aBapii y 74,6 % eBakylHoBaHHX
XKIHOK BHUSIBIICHMH CTIMKMH  TiNEPKOPTHOU3M  —
mijBUIIEHHS 0a3ajbHUX PIBHIB KOpTH30Ja B 2-3 pasu
o0 rpynH mopiBHsAHHS. Lle cBimYMTH mpo 3HAYHY
HaTpyTy TinmogizapHO-HATHUPHUKOBOI CHCTEMH 1
BIUTMB IICHXOEMOLIHOTO CTpecy B Lei mepion y
eBaKyifoBaHMX OKiHOK. IloTiM Bim3HaueHO pi3Ke
3HIKCHHS PiBHA KOpTu301y B 1992-1993 pp. 3 neskoro
cTabii3amie€lo OCTAaHHIMH POKaMHU, III0 MOXKE CBIITYHTH
PO  BHUCHAXEHHsI HAJHUPHHUKIB 3  TOAAIBLIOK
ajlanTaii€o a0 3MiH HAaBKOJHIIHBOIO CEPEIOBHINA.
Pisenp koptuzony y okinok 3 KT mnounHae
30iutbmryBarucst 3 1989 — 1990rr., 1o, OYeBHIHO,
NOB'I3aHO 3 IIOCTIHHOIO €0 XPOHIYHOTO
ncuxoemoliiiHoro crpecy. Ilpu ynbTpasBykoBoMy
CKaHyBaHHI NIUTOBUIHOI 3aJI03U MATOJOTIYHI 3MiHH
BusiBJIeHl y 62,8 % eBakyiioBaHux XiHOK, y 67,3 %
xiHOK 3 KT 1y 36,7 % XiHOK Irpynu MOpiBHIHHS.

OriHKa craHy NpOLECIB MepoKcHianii JimgiB KpoBi
CBIIYMTH TpPO IHTEHCHU(}IKALil0 NPOOKCHIAHTHOT
cucteMH y eBakyioBaHux 1 xiHok 3 KT Ha ¢oni



the inhibition of antioxidant defence that it
follows to consider as exhaustion of antioxidant
system. The uncontrolled enhancement of free
radical processes and hyperproduction of toxic
destructive products stipulated disorder and then
failure of compensate-adaptation mechanisms
and chronic character of disease and decline of
treatment efficiency.

The changes of wvaginal biocenosis showed
development of disbacteriosis especially in
women from CT. The microflora spectrum of
cervical canal included 13 species of aerobic and
3 species of anaerobic microorganisms. Wide
spectrum of subpathogenic microorganisms
formed associations accompanied the middle and
high degree of microbial semination of vagina in
women from CT. The dynamic comparative
analysis of bacterial lining of vagina showed the
increase of Esherichia coli and fungi of Candida
family in women from CT.

Evacuated women had considerable changes of
ovarian stroma (small fibroid lesions, persisted
follicles, sclerosis of large vessels walls of
arterial type with the phenomena of
colagenisation), uterine tubes (forming of polyp
structures of epithelium in 78,0 % cases). In
women from CT the sclerotic vascular changes
were found not only for large vessels, but also for
smalls, 60,0 % women had atrophic lesion with
mucous membrane adhesion and high
expression of collagen type I in uterine tubes.

The found changes in evacuated women in the
first years after the Chornobyl accident suggest
affect of ionizing radiation and stress. Thru a few
hours people had to leave their homes, work and
to move into a new places and work, they had not
full information about radiation and its
consequences and that situation led to worsening
of health. But morrow after a move they got high-
quality foods, medical care, making healthy, so
through the last years their health became better
than earlier but worst than in women from
«radiation clean regions». The increase of
morbidity in women constantly lived in CT can
be explained by worsening of delivery by net
products, the increase in the ration of
consumption of products of forest, storage pools,
small holdings, permanent affect of stress factors.
Systematic exhaustion of adaptation mechanisms
under influence of adverse environmental factors
and stress without adequate and timely their
renewal can result in the decline of level of
professional capacity and the form of different
pathological processes.

Thus, our results gave possibility to ground some
mechanisms of affect of low doses of radiation
and stress on the woman reproductive function
(figure).

SHUKXCHHS HOTy)KHOCTi AHTUOKCUIAHTHOI'O 3axXHUCTYy,

110 cItipg PO3IIHIOBATH SIK BHUCHAXECHHS
QHTHOKHCIIOBAIBHOI  cucTeMH. HekoHTposboBaHe
30UIbIIEHHST ~ BUIBHOPAAMKANBHBIX  TPOLECIB 1

rinepreHepaiis TOKCHYHO pPYHHIBHUX MPOJYKTIB
00yMOBIIIOIOTH PO3JaJ], a MOTIM 3pUB KOMIICHCATOPHO-
aJanTallifHAX MEXaHi3MiB, XPOHI3aIlil0 OCHOBHOTO
3aXBOPIOBAHHS 1 3HHKCHHS C()CKTHBHOCTI JTIKYBaHHS.
BusBneni 3MiHM 0i0Il€HO3y TIiXBH CBig4aTh PO
PO3BUTOK AmcOakTepiody, ocodmmuBo y xiHok 3 KT.
Criektp MikpoOHOT (pIIopH HEepBiKAIEHOTO KaHANY Y
obcTexeHNX KIHOK ckiaB 13 BuaiB aepoOHOI 1 3 BUAM
aHaepoOHOi  Mikpodmopu.  Illmpokmit  cmextp
YMOBHOITATOT€HHHUX MIKPOOPTraHi3MiB, sIKi YTBOPIOIOTh
acormiarfii, CYIpOBOKYETbCS CEPEIHIM 1 BHCOKHUM
CTyHEHEM MIKpOOHOTO OCIMEHIHHSI MiXBH y JKIHOK 3
KT. TlopiBHsuibHMH aHai3 OakTepialbHOTO BMICTY
MiXBH B JUHAMINI JOCTI[DKEHHS CBIMYUTH TPO
30UTBIICHHS KHUINKOBOI TANM4YKd 1 TpubiB  poay
Candida y xinox 3 KT.

Y eBakyHOBaHMX JKIHOK BHSBJICHI 3HA4YHI 3MiHH
CTpOMH SI€YHUKIB (ApiOHI GiOpO3HI Tija, MepCUCTyIOUi
¢bordikynu,  CKIepo3  CTIHOK  BEIUKHX  CYAWUH
apTepiaJbHOrO THIY 3 SBUIIAMU KOJarcHizailii),
MaTkoBUX  TpyO  (YTBOpEHHS  HOJIMONOJIOHMX
cTpykTyp emitenito B 78,0 % Bumnazkis). Y xinok 3 KT
nepeBaXkalli CKIEPOTHYHI 3MiHH CYJMHHOTO pyclia He
TITPKU BEJHMKHX CYIUH, aje i MpiOHUX, B MAaTKOBUX
Tpybax y 60,0 % KIHOK BiJ3HAYCHI BOTHHUIIA
aTpodidHOrO XapakTepy i3 BIUIIAHHAM CIU3UCTOI
00O0IIOHKY 1 BUpPaXEHOI eKcIpecii konareHy | Tairy.

3HayHi 3MiHU JIOCII/PKYBaHHX MOKA3HUKIB Y €BaKYHOBAHHX
JKIHOK B Tiepii poku micis aBapii Ha YAEC cBimgats mpo
BIUIMB IOHI3YIOUOTO OIPOMIHIOBaHHS 1 CTpecy, KoM 3a
JIEKUTbKA TOJIMH JTFOJI TIOBHHHI OYJIM 3JIMIIIMTH CBOI JKHTIIa,
poboTy, mepeixatd Ha HOBE MICLC MPOKHBAHHS 1 pOOOTH,
HEBUSICHEHICTh CUTYaITil BITHOCHO pajiiarii i i HaciKiB, - Bce
Lle CIpKsUIo TOTIPIIEHHIO 370pOB'. AJjie Bifpasy micis
TIepei3/ly BOHU ONEPKyBaIH SIKICHI TIPOIYKTH XapuyBaHHS,
JHKYBaHHS, O3NOPOBJICHHS, TOMY OCTaHHIMH POKAMH
TIOKA3HUKH 1X CTaHy 3[0pOB'sl OKPALIAH, aJie 3THIIATUCS
TIpII, HDK y TPyl JKIHOK 3 «YHCTUX BITHOCHO pamiarii
perioHiB». Y KIHOK, SIKi TOCTifiHO ( 3 MOMEHTY aBapii)
*uByTb Ha KT Takuil cTaH, MOMJIMBO, IOSICHIOETBCS
MOTIPIICHESIM ~ TIOCTA4YaHHA  YHACTUMH  TIPOAYKTaMH,
30UTBIIICHHSIM B PAIiOH] CIIOXKUBAHHS YaCTKU TPOIYKTIB JIiCY,
BOJIOCXOBHIII, TIPUCAIMOHIX TOCIIOAPCTB, MOCTIHHON JIIEr0
CIPECOBUX UMHHHUKIB, - BCl Il CKIAIOBI MNPHBEIH 0
30UTBIICHHS 3aXBOPIOBAHOCTL. CHCTEMATHYHE BHCHAKCHHSI
aJaNTaliiHIX MeXaHi3MIB IIiJl BIUIMBOM HECTIPUSTIMBHX
YMHHUKIB HABKOJMIIHEOIO CEPENOBMINA 1 CTpecy Oe3
AJICKBaTHOTO 1 CBOEYACHOTO X BiTHOBJICHHS MOYKE ITPHBECTH
SIK JI0 3HYDKEHHSI PIBHSI IIPO(eCiiiHOT Iparie3aTHOCTI, TaK i 10
BHHUKHCHHSI PI3HIX MTATOJOTIYHIX TIPOIICCIB.

TakuM 4YMHOM, TIPOBEACHI JOCTIDKEHHS  JaJIH
MOXIIUBICT OOTPYHTYBaTH €Ki MEXaHi3MU BIUIUBY
MaJluX /03 pajiaiii i cTpecy Ha pernpoxyKTHBHY
(bYHKIIIO XKIHKH (PHCYHOK).



FIGURE. PATHOGENETIC MECHANISMS OF REPRODUCTIVE FUNCTION DISORDERS IN WOMEN

UNDER INFLUENCE OF LOW DOSES OF RADIATION AND STRESS
PUCYHOK. [TATOTEHETUYHI MEXAHI3MMU ITOPYILIEHHS PEITPOYKTHUBHOI ®YHKIIIT V )KIHOK

B YMOBAX JIIi MAJIIX JIO3 PAJIIALII TA CTPECY






CONCLUSION

Under the influence of low doses of radiation on
an organism there are the damages related to
direct absorption of energy in critical targets and
mediated disorders in physico-chemical processes
at molecular and cellular level (ionization of
molecules, cell disorders, ets). This is
accompanied with the increase of intensity HOL,
decline of activity AOS, hormonal disbalance
(Sugahara T. et al.,1992). From other side, the
reaction on low doses of radiation can be
considered as one of the forms of biological
stress (Moroz B. et al.,, 2002). Stress is the
adaptive reaction (Nyagu A. et al., 1998)] but in
this case it become the link of pathogenesis of
reproductive function disorders conditioned by
the changes in neurohumoral regulation,
immunity, HOL/AOS processes. The key
moment in this process is activating of
hypothalamo-hypophisial structures  under
influence of irritant. These signals directly or in
mediate manner activate the structures of
hypothalamus that results in stimulation of
cortisol secretion and exhaustion of adrenal
cortex and initiates the complex of vegeto-
somatic manifestations and disorders of
reproductive function.

Combination of chronic stress and the protracted
affect of low doses of ionizing radiation lead to
activation of the sympathetic nervous system and
adrenal medulla that is accompanied with the rise
of catecholamine level and activation of ACTH
secretion. As a result of it the production of
gonadotropins is impinged that results in absence
of ovulation. In the given situation the level of
prolactinum  rises that inhibit  normal
folliclesteroidogenesis in ovaries. Under the
influence of chronic stress followed radiation
contractive capacity of ovary and uterine tubes
decreased that affects the size of follicle, blood
supply ovary and ovulation, transport of gametes
and ovum fertilization. The disorders of
reproductive function form as a result of that.
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