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ITPO®UIAKTUKA PEITPOAYKTUBHUX BTPAT, IIOB’AI3AHUX
3 BHYTPILIHbOIUIATEHTAPHUM HAKOIIMYEHHAM
PAJIOHYKJIIZIIB

Matepianu ctatTi 6a3yloTbCA HA pe3y/ibTaTax HAWMWX MUHYNUX AOCHiAXKeHb MOP(ONOriYHMX Ta IMYHOTiICTOXIMiYHUX
0c06NMBOCTEN NOWKOMKEHHS NNALEHTH BHACAIA0K iHKopnopauii **¥'Cs.
MeTa: BM3HAUUTM eeKTMBHICTb paaionpoTeKTopHOi Tepanii Ans 3anoGiraHHsA penpoayKTUBHWUM BTpaTaM i nepuHa-
Ta/bHUM HacnifKam, NOB'A3aHUM 3 THKOPNOpaALUi€to pafioHYKNiAIB Y NNALEHTY.
Marepianu Ta meTopu. 3rigHo 3 LM3ailHOM OCHOBHY rpyny cknaganu 153 xiHku 3 penpogyKTueHumu BTpatamu (PB)
B aHaMHe3i Ta 03HaKaMu nepepuBaHHsA NOTOYHOT BAariTHOCTI, KOHTPONIbHY — 30 XiHOK 3 bi3ionoriyHoto BariTHiCTIO i He-
yCKNafHeHUM aHamHe30M. Buxoasuum 3 Toro, 1o OAHIEID 3 NPUYMH NepefyacHoro NepepuMBaHHs BariTHOCTI € Bpa3/iu-
BWI1 BNAKB iHKOpNopoBaHoro B nnaueHTi *’Cs, fo 3axodis npodinaktuku PB i nepuHatanbHux HacnifkiB BKAOYEHMIA
«S16nyneKT aHTMOKCMAAHTHUI» («ATTA») 3 BUCOKUM copbuiitHum noTeHuianom. EdektnBHicTb Tepanii 3 «AMA» ouiHio-
Ba/iM 3a MOKa3HMKaMuM heTonnalLeHTapHOro KOMNAEKCY Ta ClieHapisamMu BaritTHocTi. Pe3ynbtati nopiBHioBanu 3 edek-
TUBHICTIO CTaHAAPTHOTO NiKyBaHHsA 3BMYHOTO HEBUHOLWYBAHHSA BariTHOCTI.
Pesynbtatu. BctaHoBneHo, Wo pyiiHiBHA Ais iHKopnopoBaHoro *’Cs npu3BOAWTbL A0 NiaLeHTapHoi auchyHKUiT Ta
auctpecy nnoga. Tepanis 3 «AMNA» icTOTHiWe, HiX CTaHZAPTHA, NOKPALLYE NPOrecTePOH-CUHTE3YI0YY (DYHKLit0 nnaLeH-
T, i1 MiKpoUMpPKyNALito, aaanTauiinHWUiM NOTEHLiaN Ta aHTMOKCUAATHUIA 3aXUCT KNiTUH 3 edeKTuBHicTiO 7,5 %, 10,7 %,
17,7 % Ta 43,4 % BignoBigHo. «AMA» no3UTMBHO BNAMBAE Ha clieHapii BariTHocTi. «AMA» y cknaai 36epiratoyoi Tepa-
NiT CNPUAB 3HWXEHHIO YACTOTU NepefyacHUX nonorie Ha 11,4 % Ta NOAOBKEHHIO iX TepMiHy A0 34 TUXKHIB rectauii.
36inblieHHA TepMiHy recTalii npu nepefyacHuUX Nojorax CNpuAN0 3MEHWEHHIO BUNAAKIB TAXKOT acdikcii Ha 18,7 %,
rinokcnyHo-iwemiyHoro ypaxeHHs LLHC Ha 13,5 %, pecnipatopHoro auctpecy Ha 17,3 %, BHYTPillHbO-WIYHOUYKOBUX
kpoBoBunuBiB II-III ctyneHs Ha 12,7 %. Yci AiTM HAPOANNUCA KUBUMU 3aBLAKM 36EPEKEHHIO KOMNEHCATOPHOT 34aT-
HOCTI mnaueHTH.
BucHoBKu. [lepepnBaHHs BariTHOCTI € YHiBEPCANbHOW peakuieto maTepi Ta NN0AA HA HEraTUBHUIA €K30TeHHUI Ta eH-
JOoreHHui BnauB. AucdyHKLif niaueHT — HahyacTilwa npuynHa penpoayKTuBHUX BTpaT. IHKopnoposaHuit *'Cs € oa-
HUM i3 (haKTOPiB, O NOPYLYIOTb apXiTEKTOHIKY NnaueHTU. EkcTpemanbHi ecdekTu 3anexarb Bif 06'€MHOT aKTUBHOCTI
¥’Cs Ta KOMNEHCATOpHOT 3aaTHOCTI niaueHT. CbOroAHi MOXIMBICTL BHYTPiWHLOrO onpoMiHeHHs *’Cs nmos's3aHa 3i
CMOXMBAHHAM CiNIbCbKOrOCNOAAPCbKOT NpoayKLii. loTenep 3abpyaHEHHS XapyoBUX NMPOLYKTIB pagioHyknifamu 3anu-
WAETLCA BULLE AONYCTUMOro piBHA. poXMUBaAHHA B 30Hi 3i CTaHOAPTHUM pagiauinHuM HOHOM He rapaHTye NIOANHI
pafiauiHoi 6e3nekn cinbcbkorocnogapcbkoi npoaykuii. Le nigTBepmKyeTbcs HakonuyeHHam ¥Cs y nnaueHTax
XKIHOK 3 pi3HMX perioHiB YKkpaiHu. Bucoka edektusHicts Tepanii i3 «AMNA» nos’s3aHa 3 BUBeLEHHAM PafiOHYKNifiB i
MiHiMi3alli€lo [ii BHYTPilIHbOTO OMPOMIHEHHSs, WO [O03BONMIO Maiike Ha 28,0 % 3HM3UTM YaCTOTy MepepuBaHHA
BAriTHOCTI 3a paxyHOK 3MeHLWeHHsA BUNafKiB nepepyacHux nonoris (-11,4 %), cnoHTaHHux aboptis (-11,0 %), 3aBMu-
paHHs BaritHocTu (-5,5 %). «AMA» fouinbHO Npu3HayaTh 3 NperpaBigHOro eTany i BIPOLOBXK BariTHOCTI yCiM XKiHKaM,
HE3aNEeXHO Bif, PErioHy MPOXMBaHHS.
Knio4oBi cnoBa: HeBMHOLWYBAHHA BariTHOCTI, penpoyKTUBHI BTpaTW, nnaueHTapHa pucdyHkuis, *’Cs, nekTuHoTe-
panis.
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PREVENTION OF REPRODUCTIVE LOSSES ASSOCIATED WITH
INTRAPLANTAR ACCUMULATION OF RADIONUCLIDES

The materials of the article are based on the results of our past studies of morphological and immunohistochemical
features of placental damage due to **’Cs incorporation.
Objective: to determine the effectiveness of radioprotective therapy in preventing reproductive losses and perina-
tal consequences associated with the incorporation of radionuclides in the placenta.
Materials and methods. According to the research design, the first group consisted of 153 women with reproduc-
tive losses in anamnesis and signs of termination of the current pregnancy. The control consisted of 30 women with
a physiological pregnancy and an uncomplicated history. Based on the fact that one of the causes of premature ter-
mination of pregnancy is the vulnerable effect of **'Cs incorporated in the placenta, «Apple Pectin Antioxidant» (the
«APA») with a high sorption potential was included in preventive measures regarding reproductive losses and peri-
natal consequences. The effectiveness of therapy with the inclusion of «Apple Pectin Antioxidant» was evaluated
based on indicators of the fetoplacental complex and pregnancy scenarios. The results were compared with the
effectiveness of standard treatment for habitual miscarriage of pregnancy.
Results. It was established that the destructive effect of incorporated *Cs leads to placental dysfunction and fetal
distress. Therapy with the inclusion of «APA» more significantly than standard treatment increases the proges-
terone-synthesizing function of the placenta, microcirculation, adaptation potential, and antioxidant protection of
cells with the efficiency of 7.5 %, 10.7 %, 17.7 %, and 43.4 %, respectively. «APA» has a positive effect on the scena-
rios of pregnancy. «APA» in the composition of therapy to preserve pregnancy contributed to a decrease in the fre-
quency of premature births by 11.4 % and an extension of their term to 34 weeks of gestation. Extending the ges-
tational age of preterm birth reduced the frequency of severe asphyxia by 18.7 %, hypoxic-ischemic central nervous
system injury by 13.5 %, respiratory distress by 17.3 %, and intraventricular hemorrhage 2" and 3" degrees by 12.7 %.
All children were born alive due to the preservation of the compensatory ability of the placenta.
Conclusions. Termination of pregnancy is a universal reaction of the mother and the fetus to negative exogenous
and endogenous influences. Placental dysfunction is the most frequent cause of reproductive losses. Incorporated
(s is one of the factors that disturb the architecture of the placenta. Extreme effects depend on the number of
incorporated **’Cs and the compensatory capacity of the placenta. Today, the possibility of internal exposure to *Cs
is associated due to consumption of agricultural products. Unfortunately, the level of food contamination with
radionuclides remains higher than permissible. Living in an area with a standard radiation background does not
guarantee a person the radiation safety of agricultural products. The confirmation is the accumulation of *¥Cs in the
placentas of women from different regions of Ukraine. The high efficiency of therapy with «APA» is associated with
the removal of radionuclides and the minimization of the effect of internal irradiation, which made it possible to
reduce the frequency of termination of pregnancy by 28.0 % due to the reduction of cases of premature births
(-11.4 %), spontaneous abortions (-11.0 %), termination of pregnancy (-5.5 %). The «APA» is advisable to prescribe
from pregravid and during pregnancy to all women, regardless of the region of residence.
Key words: a habitual miscarriage of pregnancy, reproductive losses, placental dysfunction, **’Cs, and pectin therapy.
Problems of Radiation Medicine and Radiobiology. 2023,;28:468-485. doi: 10.33145/2304-8336-2023-28-468-485

BCTVYII INTRODUCTION

[IpoGnema penmpoayKTMBHUX BTpaT Ha choromHi 3amuimma-  The problem of reproductive losses remains rele-
€ThCS aKTyaJIbHOIO, He3BaXkKaloun Ha YMCJIEHHI HayKoBi 1o-  vant today, despite numerous scientific achieve-
CATHEHHS 1110JI0 BUPIillIEeHHSI MMTaHHS 3amobiraHHs mato-  ments in solving the issue of the prevention of
Jiorii. PernponyKTUBHI BTpaTy BHACiIOK HEBUHOITYBaHHS  pathology. Reproductive losses due to habitual
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BaritHocti (HB) cranoBnsath 36—40 Trc. HEeHapOIKEHMX
OaxkaHux niteit mopoky [2]. CydacHa giarHOCTHKA, TeX-
HOJIOTi1 JIiIKyBaHHSI, TIperpaBijapHa MiAroToBKa He 3aBX-
JIU 30aTHi 3aro0irtv penpoaykKTuBHUM BTpaTam. Crta-
OibHO BHCcoOKa yacToTta HB 3Myl1i1ye BueHUX IITyKaTH HOBI
JIJAaHKJ TaToreHe3y 3a3HauyeHol MaToJIorii, OCKiJIbKU
3HAHHSI MEXaHi3MiB INepepruBaHHSI BariTHOCTI € KJIHOYO-
BUM (haKTOPOM YCITIIITHOTO JIIKyBaHHSI.

ITpeMopOiguuit oH Bidirpae BUpIlIAJbHY POJb Y
PO3BUTKY aKyIIEPChKUX i MIepUHATAIBHUX YCKJIATHEHb.
Ha penponykTtuBHEe 300pOB’S BIUIMBAE EKOJOTIYHWIA
cTaH KpaiHu. MeauiHa 6e3cuiia mpoTH 3aXBOPIOBaHb,
MoB’s13aHMX i3 3a0pyaHeHHIM A0BKiwIsg. Exooria VK-
paiHM MoTiplIKacs yepe3 HaiOUIbIy eKOJOTiYHY Ka-
tacTpody XX cTomiTTd — aBapito Ha YopHOOMILCHKIil
AEC (HAEC) [3—6], sska He Ma€e aHaJIOTiB y CBITi 3a
KUTBKICTIO PamiOHYKJIiJiB, IO TMOTPanuJv B HaBKO-
JINIITHE CePEeIOBUINE, IUIOLICIO YPaxKeHHS i TSDKKICTIO
HacmigkiB [3, 7—12]. Pagiamitine 3a0pyamHeHHST €KOCHC-
TEM € KePeJIOM OIPOMIHEHHS JIIoAuHU. Y KBiTHI 1986
p. IUIOIIA i30TOMHOIO 3a0pyIHEHHs YKpaiHu Jocsria
53,5 tuc. kM2 [3]. CpborogHi pamiauiiiHa cuTyalisi B
KpaiHi moKpalniacsd BHACTIZOK po3many, pikcarii i rme-
pepo3nofdiy i30TOIB B MOBKI/II Ta 3aBOSKU [isIM,
CIIPSIMOBAHMM Ha CTBOPEHHSI 0€3MIeYHUX YMOB KUTTS.
ITpote, He BTpayae akTyaabHOCTi 37 pOKiB IO TOMY ITH-
TaHHS BiIJajJeHUX IUTOTEHETUIHMX e(heKTiB Ta ycram-
KOBaHUX MyTalill y HalIaAKiB, ypakeHMX pajiallic€lo
0atbkKiB. Hapasi BizoMo, 1110 He3HaYHe, ajie TpUBaJie OIl-
POMiHEHHSI, MPU3BOAUTHL IO OUIbII BUPAXEHUX 3MiH
KIIITUHHUX MeMOpaH, HixK MOTYy>XHe iX 0JHOpa30Be OM-
pomiHeHHs [5, 7, 13].

YV IOBrocTpOKOBili MEPCIEKTUBI HAWOUIbIITY 3arpo3y
npencrasisie '’Cs depe3 3a0pyaHEHHST TPYHTY, BOIH,
OpPOAYKIil POCIAMHHOIO i TBApMHHOIO ITOXOJXKEHHSI.
JxepenaMu HagxomxkeHHs *’Cs B opraHisM JIOAMHU 32
0i0JOTIYHUM JIAHIIOXKKOM «CiJIbCbKOTOCHOAAPChKi poc-
JINHU — TPaBHUI TPAKT TBAPUH — IIPOMYKTU XapayBaHHS»
€ MOJIOKO, M’SICO, STHLIS, JTiCOBi ssiromu Ta Tpuodu [14, 15].
VkpaiHa — HaibinbllIa CiIbCbKOrocrnomapchka KpaiHa
CBITY 3a TPYHTOBO-KJIiMaTUYHUM TTOTEHIlialoM. Arpap-
HUI CEKTOp YKpaiHW IpeACTaBICHUN TUCSYAMU BEJIH-
KMX, Cepe/lHiX i MaJuX MiANPUEMCTB, OPIEHTOBAHUX Ha
CUPOBMHY i crioXuBaya. 3aBISIKM PO3BMHEHOMY JIOTiC-
TUYHOMY JIAHIIIOXKY CITOKMBA4Y He BiI4yBa€ 30HAJbHOIL
crelianizaliii xapuoBoi IPOMUCIOBOCTi. PiBeHb 3a0pyi-
HEHHS Xap4yoBHUX IPOAyKTiB ''CS 3aMIIAETBCS BHUILE
JOMYCTUMUX 3HaueHb. B pesynbraTi oOMiHY NpoayKTa-
MU HiBEJIIOETHCSI Pi3HULIST MiX <«UUCTUMHU» Ta paau-
aliiHoO 3a0pynHEeHUMU TepuTopissMU. ExonoriuHe OJa-
TOIIOJIYYUs PEeTiOHY He rapaHTye, 10 IMPOIYKTH Xapuy-

miscarriage (HM) every year amount to 36-40
thousand unborn children [2]. Modern diagnostics,
treatment technologies, and preparation for preg-
nancy are not always able to prevent fetal losses.
The high frequency of HM forces scientists to look
for new pathogenesis links since knowledge of the
mechanisms of termination of pregnancy is the fac-
tor for successful treatment.

The premorbid background is decisive in obstetric
and perinatal complications. Reproductive health is
affected by the country’s environmental condition.
Medicine is powerless against diseases associated
with environmental pollution. The ecology of
Ukraine has deteriorated due to the accident at the
Chornobyl nuclear power plant (ChNPP), which
was the great environmental disaster of the 20" cen-
tury [3—6]. The accident has no analogs of the num-
ber of radionuclides that have entered the environ-
ment, the area of damage, and the severity of biolog-
ical consequences [3, 7—12]. Radiation pollution of
ecosystems is a source of human exposure. Ukraine’s
isotopic contamination in April 1986 reached 53.5
thousand km? [3]. Today, the radiation situation in
Ukraine has improved due to natural processes —
physical decay of isotopes, fixation, and redistribu-
tion in the environment, and due to actions aimed at
radiation-safe living conditions. However, after 37
years, the issue of remote cytogenetic effects and
inherited mutations in the offspring affected by the
radiation of parents does not lose its relevance. It is
known that long-term minor irradiation leads to
more pronounced changes in cell membranes than
their powerful one-time irradiation [5, 7, 13].

In the long term, the biggest threat is '*’Cs due to
the contamination of soil, water, and plant and ani-
mal products. The sources of '"Cs entering the
human body according to the biological chain
«agricultural plants — digestive tract of animals -
food products» are milk, meat, eggs, forest berries,
and mushrooms [14, 15]. Ukraine is the largest agri-
cultural country in the world in terms of soil and cli-
mate potential. The agriculture of Ukraine is repre-
sented by thousands of large, medium, and small
enterprises focused on raw materials and the con-
sumer. Thanks to the developed logistics chain, the
consumer does not feel the zonal specialization of
the food industry. The level of contamination of
food products with '¥’Cs remains above the permis-
sible. As a result of the exchange of products, the
difference between clean and radioactively contam-
inated territories is leveled. The ecological well-
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BaHHs HE MICTATh pafioidoromniB. E¢pekTn HanXoKeHHS
¥Cs B opraHisM ajliMeHTapHUM LIJISIXOM IOB’sI3aHi i3
BCMOKTYBaHHSIM Y KPOB Ta HAKOIMMYEHHSIM B OpraHax i
cucteMax 3 MiABUIIEHOIO padiouyyTIMBicTIO. BHcoky
YYTJIUBICTh O iOHiI3yl0YOTO BMITIPOMiHIOBAaHHS MalOTh
CTOBOYPOBi KJIITWHM, 31aTHI m0 mominy. MerorurareH-
TapHa Ta iMyHHa CUCTEMU BUCTYNAIOTh JOHOPAMU CTOB-
OypoBUX KJIiTUH. BoHU TTOTY>XXHO pearyloTh Ha i0Hi3y10-
Yye BUITPOMIiHIOBAHHSI.

BHyTpilliHE ONpPOMiHEHHSI € OMHUM i3 YMHHMKIB Oara-
To(haKTOPHOCTI penpoayKTUBHUX BTpaT [1, 6]. [TaTosno-
TiYHi 3MiHM BHACJiJOK iOHi3yI0UOTr0 MOIIKOIKEHHS CTa-
TEBMX 3aJ103 MOSICHIOIOTLCS TPSIMUM BILUIMBOM Ha Opra-
HU-MIilLIEeHi i 31031 BHYTPILLIHbOI CEKpELlil, B pe3yJbTaTi
YyOro BUHMKA€E 3arajibHUil rOpMOHaJbHUM AucOasaHc.
Hist pamioHyKIimiB Ha eMOpiOHAIBLHUI PO3BUTOK 3aJie-
JKWUTb Bill cTanii eMOpioreHe3y. BHyTpiliHe ormpoMiHeHHS
B MepeAiMIIaHTaLiiHOMY Mepiofi, i yac iMILIaHTalil
Ta IJIalleHTallil, MiABUIIYE PU3MK aHTEHATaJIbHOI 3aru-
Oesi emMOpioHa/TJIoga BHACIAOK MPUTHIYEHHS MOMiTY
KJIITUH 1 audepeHlitoBaHHsI TKaHWH. B ekcnepumeH-
TaJbHUX YMOBax AOBeAcHAa MOXJIMBICTh IMPOHUKHEHHS
pamioHyKJIiIiB Kpi3b miaaueHTy. BHyTpilllHE ompOMiHEeH-
Hsl y IpYTiii MOJOBUHI TecTallii MoXe CIIPUYNHUTU Tepa-
TOTeHHUI e(eKT yepe3 MOIIKOMKEHHs OKPeMUX KJli-
TUHHMX CTPYKTYp muioaa [6,13].

Marepiajiu cTaTTi IpYHTYIOThCS Ha pe3yJibraTax MUHY-
JINX NOCHiIXeHb MOPMOJOTIYHMX Ta iMYHOTiCTOXiMid-
HUX OCOOJIMBOCTEN MOIIKOIKEHHS TUIALIEHTH BHACTITOK
inkopmopauii '’Cs [1].

Marepiajiom nonepeaHix 10CaiaKeHb Oy IIaleHTU
JKiHOK 3 PEeNpOAYKTMBHMMHU BTpaTaMU B MUHYJOMY Ta
O3HaKaMu TlepepruBaHHS MOTOYHOI BariTHOCTI (Iepiia
rpyna) i IjaaleHTU XiHOK 3 HEOOTSKEHMM Iepedirom
BaTiTHOCTI Ta aHaMHE30M (KOHTpoJibHa rpymna). Ilma-
LEHTH TEePIIOl IPyNu OYJIM PO3MOAiAeHI Ha IMiATpYIIN:
la — Bix XiHOK, SIKi HAPOJWUJIU B CTPOK, HE3BAXXKAIOUM Ha
O3HAaKW MepepuBaHHSI MOTOYHOI BariTHOCTi; 1B — Bif
Mi3HIX TIepeaYyacHUX ITOJNIOTIB (TepMiH BariTHOCTI —
28—36 TxkHIB + 6 qHIB); 1¢ — BiJ paHHIX NepeayacHUX
TOJIOTiB (TepMiH BariTHOCTI — 22—27 THXHIB + 6 IHIB).
3a 1OMOMOrol0 i30TOMHOTO aHaji3zaTopa y JOCiIKyBa-
HUX IUIalleHTaX BUABIeHO HakomndeHHs ’Cs 3 pi3HOIO
00’eMHO10 akTHBHIicTIO. Hakonmuuennsa 'Cs y ruianeH-
TaX KOHTPOJBbHOI Ipynu He mnepeBuilyBaio 1,0 Bx/kr
IInalieHTM KOHTPOJBHOI TPyNMU MICTUIM HE Oible
1,0 bx/xr ""Cs. 3a maHMMM padioi30TOMHUX BUMipIO-
BaHb, y IJIAlleHTax IMarpyny la HaKomWYeHo OJIM3BKO
1,1—4,4 Bbk/kr 'Cs. O6’emHa akTuBHicTh 'Cs y Ia-
neHTax miarpyrnu 1B cranoBuna 4,5—10,4 Bk/xr, a
ninrpymum 1c¢ — 10,5—38,0 bx/kt.

being of the region does not guarantee food prod-
ucts are free from radioisotopes. The effects of *’Cs
entering the body through the alimentary route are
associated with absorption into the blood and
accumulation in organs and systems with increased
radiosensitivity. Stem cells capable of division have
a high sensitivity to ionizing radiation. The fetopla-
cental and immune systems act as stem cell donors.
They strongly react to ionizing radiation.

Internal radiation is one of the factors in the mul-
tifactorial nature of reproductive losses [1, 6].
Pathological changes due to ionizing damage to the
gonads are explained by the direct effect on target
organs and endocrine glands, resulting in a general
hormonal imbalance. The radionuclides on embryo
development depend on the stage of embryogenesis.
Internal radiation in the pre-implantation period,
during implantation and placentation, increases the
risk of antenatal death of the embryo/fetus due to
suppression of cell division and tissue differentia-
tion. The possibility of accumulation and penetra-
tion of radionuclides through the placenta has been
proven in experimental conditions. Internal irradia-
tion in the second half of pregnancy can cause a ter-
atogenic effect due to damage to individual cell
structures of the fetus |6, 13].

The materials of the article are based on the
results of our past studies of morphological and
immunohistochemical features of placental dam-
age due to ’Cs incorporation [1].

The materials of previous studies were placentas
of women with reproductive losses in the past and
signs of termination of the current pregnancy (first
group) and placentas of women with a physiologi-
cal pregnancy and an unencumbered anamnesis
(control group). The placentas of the first group
were divided into subgroups: la — from women
who gave birth on time, despite signs of termina-
tion of the current pregnancy; 1b — from late pre-
mature birth (gestational age — 28—36 weeks + 6
days); 1c — from early premature birth (gestation-
al age — 22-27 weeks + 6 days). Accumulation of
137Cs with different volumetric activity was detected
in the examined placentas using the isotope analyz-
er. Placentas of the control group incorporated no
more than 1.0 Bg/kg of "’Cs. According to
radioisotope measurements, about 1.1—4.4 Bq/kg
of ¥Cs accumulated in the placentas of subgroup
la. The volumetric activity of *’Cs in the placentas
of subgroup 1b was 4.5—10.4 Bq/kg and subgroup
lc — 10.5-38.0 Bg/kg.
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V pesyabTaTi nonepeaHbOro AOCTiIKeHHS BCTAHOB-
JICHO, 110 4Yepe3 BHYTpillHe onpoMiHeHHs 'Y'Cs mopy-
LIIYEThCS apXiTeKTOHiKa IIJIaleHTH, MiABUIIYETHCS aK-
TUBHICTb Mpo3arnajbHuX HUToKiHiB CD45 i CD56, ak-
TUBYETbCS KoOaryJsliiHuil kKackaa. ExcTtpemainbHi
edexTn 3anmexarh Bim 06’emHoi aktuBHOCTI 'Y'Cs Ta
KOMIIEHCATOpHO1 3JaTHOCTI miaueHTu. IlnaneHTapHe
HakormmueHHs ’Cs 1o 1,0 bx/Kr He BIuiMBae Ha repeoir
recrauii. AktusHicth 1,1—4,4 Bx/kr “’Cs mnopyuye
MiKpPOLMPKYJISLII0 i MPU3BOAUTL A0 AUCTPODIUYHUX
3MiH y TaneHTi. CBoe€yacHe JIiKyBaHHSI JIOTIOMArae
MPOJIOHTYBATH BariTHicTh 10 37—40 TykHiB. BHYyTpiI-
He onpomiHeHHs1 ''Cs 3 aktuHicTIO 4,5—10,4 BK/KT
BHACIJIIIOK ITOIIKOIKEHHS MaTePUMHCHKOI CTPOMM TLJIa-
LEHTU BUCTYIIA€ TPUTEepOM IIi3HIX MNepeadyacHUX Mo-
joriB. BayrpitHe onpomineHHs ’Cs 3 aKTMBHICTIO
noHan 10,4 Bk/Kr yepe3 MoIKOIKEeHHSI MATePUHCBKOT
Ta TIUJIOAOBOI CTPYKTYp IUIALIGHTU € HaWOiIbIll
iMOBIpHOIO MIPUYMHOIO paHHIX NepeayacHUX MOJIOTiB i
aHTeHaTaJbHOI 3aruberii Iiojaa.

BHyTpiliHe onpoMiHeHHsS HAaKOMWYEHWM Yy TUIALICHTI
¥Cs mpencrapisie o000 pamialliiHMil cTpec. 3araiib-
HUM IIaTePHOM OyIb-SIKOIO CTPECY € MPHUCTOCYBaIbHA
peaxliisi opraHiamy, MoB’s13aHa 3 HaNpPYXKeHHSIM CTpec-
peatizylouyoi cMMIIaTOQApPeHaI0BOI Ta TiloTajlaMo-
rinogizapHo-HATHUPKOBOI cUcTeMU. BHacmigok Iia-
1eHTapHol mucdyHKII 1Tix BrumsoM 'Y'Cs, opyILyIoTh-
Csl CMHTE3 TOPMOHIB, OKMCHi TpoIeCch, MaTKOBO-TLIa-
LIEHTApHUI i TUTalleHTapHO-(eTaTbHMIT KPOBOOOIr [16].
HucdyHKig mianeHTH — HaiyacTilua mpuYrHa per-
ponyktuBHMX BTpaT [16—19]. Ilmanenrta pearye Ha
pamialiito, 1110 TTIOTpeOyE pagio3axuCHOI MiATPUMKHA IJIT
yIIepeIKEHHS pEIIPOAYKTUBHUX yTpaT. Y IbOMY acIeKTi
MNeKTUHOTepaIllisl IpyuBepHyJa Haury ysary [13, 20].

META

BuzHauuTu e(eKTUBHICTh palionpoTeKTOPHOI Teparil
y 3anobiraHHi penpoAyKTUBHUM BTpaTaM Ta MEpUHA-
TAJIbHUM HAaCJiIKaM, TIOB’SI3aHUM 3 iHKOPIIOpalli€o
PamioHYKJIiIiB y TLJIALIEHTY.

MATEPIAJIN TA METO/IN

BignoBinHO [0 [Ou3ailHY OOCHIIXEHHSI BariTHUX
noxineHo Ha rpynu. Jo mepuioi rpynu yBinnum 153
JKIHKHU 3 peMpOAYKTUBHUMHM BTpaTaMy B MUHYJIOMY Ta
O3HaKaMU TepepuBaHHS MMOTOYHOI BariTHOCTi. Hpyry
rpyny ckiaganu 30 XiHOK 3 HEYCKJIaTHEHUM TIe-
pebiroM BariTHOCTI Ta aHaMHe30M (KOHTpoJib). Ce-
penHiii Bik obctexeHux — (33,4 = 5,2) pokis. Haii-
Oinblla KiabKiCTh XXKiHOK — MellnkaHku KueBa Tta 06-
nacri (69,4 %); i3 3aXigHUX, CXiTHMX Ta LEHTPAIbHUX

As a result of a previous study, it was established
that due to internal irradiation of 137Cs, the archi-
tecture of the placenta is disturbed, the activity of
pro-inflammatory cytokines CD45 and CD56
increases, and the coagulation cascade is activated.
Extreme effects depend on the volume activity of
¥7Cs and the compensatory capacity of the placenta.
Placental accumulation of *’Cs up to 1.0 Bq/kg does
not affect the course of gestation. The activity
1.1—4.4 Bg/kg of '¥’Cs disrupts microcirculation and
leads to dystrophic changes in the placenta. Timely
treatment helps prolong pregnancy up to 37—40
weeks. Internal irradiation with 4.5—10.4 Bg/kg of
¥Cs due to damage to the maternal stroma of the
placenta acts as a trigger for late premature birth.
Internal exposure to '’Cs with an activity of more
than 10.4 Bg/kg as a result of damage to the mater-
nal and fetal structures of the placenta is the most
likely cause of early premature birth and antenatal
fetal death.

Internal exposure to '*’Cs accumulated in the pla-
centa represents radiation stress. The general pattern
of any stress is an adaptive body reaction associated
with the tension of the stress-realizing sympathoad-
renal and hypothalamic-pituitary-adrenal systems.
Due to placental dysfunction under the influence of
137Cs, hormone synthesis, oxidative processes, utero-
placental, and placental-fetal blood circulation are
disturbed [16]. Dysfunction of the placenta is the
most common cause of reproductive losses [16—19].
Placenta reacts to radiation, which requires the
appointment of radioprotective support to prevent
reproductive losses. In this aspect, pectin therapy
attracted our attention [13, 20].

OBJECTIVE

Determinate the effectiveness of radioprotective
therapy in preventing reproductive losses and peri-
natal consequences associated with the incorpora-
tion of radionuclides in the placenta.

MATERIALS AND METHODS

According to the research design, pregnant women
were divided into groups. The first group included 80
women without somatic pathology with reproductive
losses in anamnesis and signs of termination of the cur-
rent pregnancy. The second (control) group consisted
of 30 women with a physiological course of pregnancy
and an uncomplicated medical history. The average age
of the examined was (33.4 & 5.2) years. Most women
were from Kyiv and the region (69.4 %); from the west-

() 472



ISSN 2304-8336. pobnemu paniauiiiHoi Meguunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2023. Iss. 28.

CLINICAL PRACTICE

perioHiB Ykpainu Oyiro BigmosimzHo 8,2 %, 5,5 % Ta
16,9 % BariTHUX.

3 aHaMHe3y: y 37,25 % KiHOK MepIloi Tpynu Oy1o
Bim 2 10 9 BariTHOCTeH, SIKi MepepuBaIMCh Mepepu-
BaxxHo B I Tpumectpi; 20,9 % XiHOK HapOaWJIU Tie-
pemyacHo; y 7 (4,6 %) xKiHOK BigOyIMCh IIOJIOTH MEPT-
BUM ILJ10A0OM Ha 34, 36 Ta 38-My THMKHSIX BariTHOCTI.
ITpruunnamu HB Oynu: ropmMoHanbHUi aucbagaHe —
y 73,3 % Bunajxis, cmagkosa TpoMoodinis —y 30,1 %
XKiHOK, iHGexuis — y 53,0 % ocib, oOrypaiiiiHa
HECIIPOMOXHICTh IIMHAKK MaTKU — Yy 33,3 % maui-
€HTOK. Y OiJIbIIOCTI XKiHOK OYJI0 KiJIbKa IPUYNHU T1e-
pepuBaHHS BariTHOCTi. BusiBieHi dakTopu KOpury-
BaJIM 3a JOIIOMOI'0I0 MaToreHeTu4yHoi Teparii. ITporte,
nepepruBaHHS BariTHOCTI y Li€1 KOTOPTHU >KiHOK Ha0y-
JI0O 3BUYHOro xapakrepy. YoMy Tak BimOyBaeTbcsi?
Bignosigbk MU Hagaau B MomnepeaHbOMY JOCIiIKEeHHi,
3a pesyJibTaTaMM SIKOro BcTaHOBMJIM, 1o HB 1e
YHiBepcajibHa peakliisl opraHizaMy MaTepi Ta mjaoga Ha
HeraTuBHi €K30I€HHi Ta €HJOI€HHiI BIUIMBU.
BinbiricTh ycKaagHEeHb BariTHOCTI CYMPOBOIKYETHCS
nucdyHkuieto maaneHTu (IT/1), yactora sikoi npu HB
nocsirae 24 % [17]. IlepBuHHA IUIalleHTapHA JMC-
(yHKIIiST (hOpMY€ETHCS 3 paHHBOTO eMOpioreHe3y Ha
TJi TeHEeTUYHMX, €HAOKPMHHUX, iH(MEKLiHHUX Ta
iHmmx gakropis [16—19]. Iliciasa 16 THXHIB po3BU-
BA€TbCSI BTOPMHHUI TUIalleHTAapHUI aucOanaHc Mif
BIUIMBOM €K30T€HHMX UYMHHMKIB. 3a TonepeaHiMu
JOCTIKEHHSIMM BCTAaHOBJIEHO HakomudyeHHs 'Cs B
ycix 6€3 BUHSTKY IUIaLleHTaX Meplioi Ta KOHTPOJIbHOI
rpy1n. CireHapii BariTHOCTI 3aJIeXKHi Bill 00CsATy HaKoO-
nuyeHoro 'Cs i KOMIIEHCATOpPHOI 34aTHOCTI IUIa-
neHtu [1].

TsSKKiCTh TTPOMEHEBOro ypaXkeHH$ MpomnopliiiHa
IIBUAKOCTI BUBEICHHSI PaliOHYKJIiiB 3 OpraHi3my.
[IIBuaKe BUBEAEHHS MOXE 3MEHIIUTU a00 IIPUITUHU -
TU MOAJIbIIIe OMIPOMiHEHHS. I3 3ac00iB iHIUBIAYaTb-
HOTI'O palio3aXuCTy BaxKJIMBY POJib BilirpaloTh MEKTU-
HU, SIKi 3aBOSIKM YTBOPEHHIO KOMILUIEKCHUX CIIOJIYK
3laTHiI BUBOAUTHU 3 OPTaHi3My paliOHYKIIiIN, TOKCH-
HU, coii Baxkux metatiB [13, 20, 21]. Buxonsuu 3
poro, a0 teparnii HB 0yB BkitoueHuit «A0ayuyHuii
MEeKTUH aHTUOKCUAAHTHUI» («STTA»), akuit MicTUTD
HaTypaIbHUI SIOTYYHUI MEKTUH, €KCTPAKTH IIUI-
ILIMHU, KPOMNMBU, M’ITU, exiHauel Ta cTteBii. «AITA»
npy3Havyaay BCiM XKiHKaM 110 3a4aTTs. PekoMeHayBa-
JIM MpUKMaTU II0 TpU TaOJeTKM Ha JeHb IPOTSITOM
YOTHUPHOX THXKHIB. 3 HACTAHHSIM BariTHOCTI JiKyBaH-
Hs nipoBoauau B I, IT i 111 tpumectpax. s omiHio-
BaHHS epeKTUBHOCTI «ATTA» y MeXax mepInoi Tpynm
chopmyBanu mniarpynu: la — 3 «AI1A» (pekoMeHO0-

ern, eastern, and central of Ukraine — 8.2 %, 5.5 %, and
16.9 % of pregnant women, respectively.

In the anamnesis, 37.25 % of women of the first
group from 2 to 9 pregnancies, the lion’s share of
which were interrupted mainly in the Ist trimester;
20.9 % of women gave birth prematurely; in 7 (4.6 %)
women, children were stillborn at 34, 36 and 38 weeks
of pregnancy. Frequent reasons for reproductive loss-
es were: hormonal imbalance — in 73.3 % of cases,
hereditary thrombophilia — in 30.1 % of women,
infectious agents — in 53.0 % of people, obturation
failure of the cervix — in 33.3 % of patients. Most
women were several reasons for termination of preg-
nancy. Identified factors were corrected by patho-
genetic therapy. However, premature termination of
pregnancy in this cohort of women become common-
place. Why did this happen? We provided answers in
previous studies, according to the results established
that premature termination of pregnancy is a univer-
sal and complex reaction of the female body and fetus
to negative exogenous or endogenous influence.
Almost all pregnancy complications are accompa-
nied by placental dysfunction. The frequency of pla-
cental dysfunction in habitual miscarriage is 24 %
[17]. Primary placental dysfunction is formed from
early embryogenesis due to genetic, endocrine,
infectious, and other factors [16—19]. After 16 weeks,
a secondary placental imbalance develops under
exogenous factors. According to the previous study,
an accumulation of '*’Cs was detected in placental
samples of both the first group and control without
exception. Pregnancy scenarios differed depending
volume of *’Cs and the compensatory capacity of the
placenta [1].

The severity of radiation damage depends on the
rate of elimination of the radionuclides from the body.
Rapid elimination can reduce or stop further ionizing
radiation. Among the means of individual radiopro-
tection, an important role is assigned to pectins,
which remove radionuclides, toxins, and salts of
heavy metals from the body, thanks to their ability to
form complex compounds [13, 20, 21]. Based on this,
«Apple Pectin Antioxidant» («<APA»), which contains
natural apple pectin, extracts of rose hip, nettle, mint,
echinacea, and stevia, was included in the patho-
genetic therapy of HM. «<APA» was prescribed to all
women before conception. It was recommended to
take three pills a day for four weeks. With the onset of
pregnancy, treatment was carried out in the 1%, 2
and 3" trimesters. To evaluate the effectiveness of
«APA» within the first group, subgroups were formed:
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BaHa Teparnist); 16 — 6e3 «AITA» (craHmapTHe JiKy-
BaHHSI).

CueHapii mepe0biry BariTHOCTI Ta ITOJIOTIB, PO3BUTOK
Iiofa i IepCHeKTUBUM HOBOHAPOIKEHOIO BH3Haya-
I0TbCs1 (PYHKUIOHAJIBHOIO 3AaTHICTIO (peTo-IialeH-
TapHOro Komruiekcy. Tomy, e(eKTUBHICTb Pi3HUX Me-
TOMIB JIIKyBaHHS Ta MPOMIiTaKTUKN PEIPOTYKTUBHUX
BTpar i nepuHaTaJbHUX HACJIIKIB OLIHIOBAIMU 3a MO-
Ka3HUKaMu (hbeToIlalleHTapHOTO KoMruieKcy. Topmo-
HaJIbHY aKTWBHICTh IUTALIEHTW BU3HAYaJId 3a PiBHEM
€CTpamioly, IIPOrecTepoHy Ta ILIAllEeHTapHOTO JaKTO-
reny (IJT) y cupoBaTtui kpoBi. CTaH mioaa oLiHIOBaIU
LIUISIXOM BM3HAUeHHsI eKcKpelii ecTpiony micias 20
TUXKHIB recTalii metogoMm Ittrich [22]. KommneHcaTop-
HY CIIPOMOXKHICTb (PETOILIAlLIEHTAPHOTO KOMILIEKCY Ta
MexaHi3MHM ajanTalii BUBYAJIM 3a aKTHUBHICTIO IJIy-
tatioHTpaHchepasu (GST) Ta KopTU30Jy B KpOBi. AK-
tuBHicTh GST BU3HaAUaIM 3a IIBUAKICTIO YTBOPEHHS
KOH’IOTaTy MiX BiIHOBJIEHUM TJIyTaTiOHOM i 1-Xjop-
1,4-nguniTpoden3zonom (ChDNB). TopmoHanbHi Ta
OioXiMiUHi JOCTIMIXEHHS MPOBOAWIN i3 3aTy4eHHSIM
ananizaropa «MSR-1000» (CIIIA) i cnekTpodoTomMeT-
pa «Specol-11» (Himegunna). Yasrpa3BykoBe JOCTi-
JKeHHsI IUIALEeHTU i TJIoJa MPOBOAMIM Ha araparti
«Acuson X-300» (Siemens, Himeuunna). IIBuakicTh
KpOBOTOKY B apTepisix MaTku (MA), nynoBuHu (AIT)
Ta cepeIHoi Mo3KoBoi aprepii (CMA) tutona oliHoBa-
JIM 3a IOTIOMOTOI0 JoMIIepoMeTpii. JIIst KoxXHOT cyau-
HU BU3HavYaiu iHaekcu myabcauii (ITT) Ta peaucteHT-
HocTi (IP), cucrono-miacromiunumii KoedinienT (C/).

CTtaTUCTUYHMIA aHani3 AaHux

CraTucTuuHy 00pOOKY pe3yabTaTiB JOCIiIKEHHS MPO-
Bomwun 3a moromoroto Microsoft Excel (2016) ta ky-
ToBOTO TIepeTBopeHHsT PDimepa. JlocToBipHOIO BBaXKa-
JIA PI3HUILIO MiX MOPIBHSJIBHUMU 3HAYEHHSIMU TIPU p
< 0,05 (inmekc BiporigHocTi Ginbiie 95 %).

ETn4Hi npUHUMNN MeanYHuX AocnigkXeHb

Jo3Bin 111010 MpOBeAeHHS HAyKOBUX JOCIIiIKeHb OT-
pPUMaHO BiJl KOMITETY 3 MeAWYHOI eTUKU 1Y «IHCTUTYT
nediaTpii, akymepcTBa Ta rinekoJjorii im. akag. O. M.
JIyk’anoBoi HAMH VYkpainm» (mpotokon Ne 3 Bing
07.06.2017 p.).

PE3VYJIBTATU TA OBT'OBOPEHHS

Barato ¢akTopiB 3a6e3reuyioTh (iziogoriuHMil TIe-
pe0ir BariTHocTi. Cepell HUX MPOBIIHY POJIb Bimirpae
MPOTECTEPOH, SIKUIA TTOKPAIIYE YIBTPACTPYKTYPHY Op-
raHizalito MioMeTpisi, 6JIOKYE Ol-aApPEHEPTiUHY CTUMY-
JISILi0, 3HUXYE KIUIbKICTh OKCHUTOLIMHOBUX peLell-
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la — with «<APA» (recommended therapy); 1b —
without «<APA» (standard treatment).

Pregnancy and childbirth scenarios, fetus develop-
ment, and prospects for the newborn are determined
by the functional capacity of the fetoplacental com-
plex. In this regard, the effectiveness of various treat-
ments and prevention of reproductive losses and
perinatal consequences was evaluated by indicators
of the fetoplacental complex. The hormonal activity
of the placenta was determined by the level of serum
estradiol, progesterone, and placental lactogen
(PL). The state of the fetus was assessed by deter-
mining the excretion of estriol after 20 weeks of ges-
tation by the Ittrich method [22]. The compensatory
capacity of the fetoplacental complex and adapta-
tion mechanisms were studied by the activity of glu-
tathione transferase (GST) and cortisol in the blood.
GST activity was determined by the rate of conju-
gate formation reduced glutathione and 1-
chlorol,4-dinitrobenzene (ChDNB). Hormonal
and biochemical studies were performed, respective-
ly, on the analyzer <MSR-1000» (USA) and the spec-
trophotometer «Specol-11» (Germany). Ultrasound
of the placenta and fetus was performed by «Acuson
X-300» (Siemens, Germany). Blood flow velocity in
the uterine arteries (UA), umbilical (UCA), and
middle cerebral artery (MCA) of the fetus was
assessed by conducting Doppler. The pulsatility
index (PI), resistance index (IR), and systolic-dias-
tolic ratio (S/D) were determined for each vessel.

Statistical analysis

Statistical processing of the study result was per-
formed on a PC by Microsoft Excel (2016) and
Fisher’s angular transformation. The difference bet-
ween comparative values at p < 0.05 (probability
index greater than 95 %) was considered reliable.

Ethics

Permission to conduct research was obtained from
the Medical Ethics Committee of the SI «Institute of
Pediatrics, Obstetrics, and Gynecology named after
Academician O. Lukyanova of the NAMS of
Ukraine» (protocol No 3 0of 07.06.2017).

RESULTS AND DISCUSSION

Many factors ensure the physiological course of ges-
tation. Progesterone leads among them, which
improves the ultrastructural organization of the
myometrium, blocks a-adrenergic stimulation,
reduces the number of oxytocin receptors, the intra-
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TOPiB, BHYTPIIIIHbOKJITUHHOTO KaJIbIlil0 Ta IMpOCTar-
nanauHy Fa,, mimcumoroum B-amapeHepridyHuii i TO-
KOMTUIHUM edekT. JedinuT mporectepoHy BUCTYMAE
JiaTHOCTUYHUM KPUTEPIEM IIalieHTapHOI AUCPYHKIIIT
(T1I) 119, 23].

3a pesyJbraTaMu MOIEPEAHIX AOCiIKEHb, B KPOBi
BariTHUX 3 HEBUHOIIYBAaHHSIM BUSIBJICHO 3HAYHY HeCTady
MporecTepoHy MopiBHSIHO 3 KoHTpoJieM (B I i I TpumecTt-
pax Ha 32,8 %, B 11l Tpumectpi Ha 44,5 %, p < 0,01) [1].
OnHOYacHO BM3HAYABCSl €CTPOTEHHMWI TUI BariHaIb-
Horo Maska. [opMoHaJbHUII nucbasaHC — HaMMOLIM-
peHa TpUYMHaA TepepuBaHHs BariTHocTi. lo BariT-
HOCTi 4yepe3 nucbajsaHC B CHUCTEMi TiloTagamyc—
rinodiz—sieunuku 73,3 % XKiHOK JIiIKyBaJUCh 3 IIPUBO-
Iy TIOpYILIEHb MEHCTPYaJIbHOIO IIMKIIY, JICHOMiOMH,
KiCTHM SIEYHUKIB, Tinepriasii eHaoMeTpist. 30iIblIeHHS
BMmicTy E» y kpoBi BaritHux I rpynu B I TpuMecTpi Ha
43,4 % mOpiBHSIHO 3 KOHTPOJIbHOIO Tpymolo (p < 0,01)
MOSICHIOEThCST nediuuToM miporectepony. Ilicas 16
TWXKHIB TecTallii pieHb E2 xapakTepusye SKicThb MaT-
KOBO-IUTAlIEHTAPHOTO KPOBOOOITY. ¥ BariTHUX IMepIoi
rpynu B II i III TpuMecTpax piBeHb ecTpaaiony OyB
HIKYMM BignosigHo Ha 22,2 % ta 37,4 % (p < 0,01)
MOPiBHSIHO 3 KOHTpoJjieM [l], 1Io migTBepaKye Ha-
SIBHICTh Y HUX TUTALIEHTapHOI TUC(YHKIILI.

MapkepoM mialeHTapHol AMchyHKIII € maaleHTap-
auit nakroreH (I1J), axuii perymoe oOMiH pedyoBUH
MiX opraHizaMoM Matepi i riona. JlmHamika KOHIIEHT-
patii I'JI y KpoBi BariTHUX 3i 3BUYHUM HEBUHOIITYBaH-
HSIM ITOKa3ye, 110 oro piBeHb Maiixke Ha 25,5 % HIK-
4yuii 3a rectauiiny Hopmy (p < 0,05) [1]. 3HMKeHHS
I1JI y obcrexxeHuX CBIiZYMTH MPO BUCHAXKEHHS KOM-
MEeHCATOPHUX MOXJIMBOCTEH TUIALICHTH ITiJ BILJIMBOM
BHYTPIlIHbOrO onpoMiHeHHs *’Cs, 3aTpUMKY pO3BUT-
Ky IUIOJA Ta PU3UK IIepeaIacHUX ITOJIOTiB.

MopdodyHKIIIOHATBHICTh KIITUHHUX MeMOpaH Mo-
B’si3aHa 3 MEepeKMCHUM romeoctasoM |[19]. Pamiamisa
BILJIMBA€E HAa OOMiH pevyoBUH, (pepMEeHTATUBHI MPOLECH,
NPOHUKHICTb KIITUHHUX MeMOpaH. ¥ KpOBi BariTHUX 3i
3BUYHUM HEBUHOIIYBAaHHSM BUSIBJISIETHCS BUCOKUI
piBEeHb JiEHOBMX KOH IOTaTiB, TipONEPOKCUIIB JilTidiB,
MaJIOHOBOTO AiaJbAEriay Ta aHiOH-paAMKaIbHOTO KKC-
Ho, noyrHatouu 3 I tpumectpy [1]. BucHaxxeHHs aH-
THOKCUIAHTHOTO 3axucTy (AO3) nMpu3BOAUTH 10 HAKO-
nuyeHHs1s CO;, aKTWBallil apaxilOHOBOTO KacKady i
CHUHTe3y TpocTariaHanHiB. Hamekcrnpeciss TOKCUYHUX
CITOJIYK CIIPUSIE YTBOPEHHIO AeHATypOBaHUX a00 MyTa-
HTHUX OiJIKiB, 1110 3arpoXye pyMHYBaHHSIM TKaHUH Ta
BHYTPIITHBOYTPOOHOIO 3aruoesuo mioda [1, 24, 25].

ITinBuILIeHHS KOHLIEHTpaLlil KOPTU30Jy B KPOBi Ta H0-
ro €KCKpellil y BariTHUX MEpIIOol TPyMu CBIAYUTH IPO

cellular of calcium and prostaglandin F»,, enhanc-
ing the P-adrenergic and tocolytic effect.
Progesterone deficiency is a diagnostic criterion of
placental dysfunction (PD) [19, 23].

According to previous studies, a significant lack of
progesterone was found in the blood of pregnant
women with HM compared to control (in 1* and 2™
trimesters by 32.8 %, in the 3™ trimester by 44.5 %,
p <0.01) [1]. At the same time, the estrogen type of
the vaginal smear was determined. Hormonal imbal-
ance is the most common reason for premature ter-
mination of pregnancy. Before pregnancy, due to an
imbalance in the hypothalamus-pituitary-ovary sys-
tem, 73.3 % of women were treated for menstrual
cycle disorders, leiomyoma, ovarian cysts, and
endometrial hyperplasia. The increase in the content
of E, in the blood of pregnant women of the first
group in the Ist trimester by 43.4 % compared to the
control (p < 0.01) is explained by progesterone defi-
ciency. After 16 weeks, the level of E2 characterizes
the uteroplacental circulation. In pregnant women of
the first group in the 2™ and 3™ trimesters, the level of
estradiol was lower than that of the control group by
22.2 % and 37.4 % (p < 0.01), respectively [1]. This
indicates that they have placental dysfunction.

A marker of placental dysfunction is placental lac-
togen (PL), which regulates the exchange of sub-
stances between mother and fetus. The dynamics PL
in pregnant with HM shows that the level of the hor-
mone is almost 25.5 % below the gestational norm (p
<0.05) [1]. A decrease in PL in the examinees indi-
cates depletion of the compensatory capacity of the
placenta under the influence of internal '*’Cs irradi-
ation, fetal growth retardation, and the risk of pre-
mature birth.

The morpho-functionality of cell membranes is
related to peroxide hemostasis [19]. Radiation
affects the metabolism, enzymatic processes, and
permeability of cell membranes. A high of diene
conjugates, lipid hydroperoxides, malondialdehyde,
and anion-radical oxygen is detected in the blood of
pregnant women with HM starting the Ist trimester.
Depletion of the antioxidant defense (AOD) accu-
mulates CO,, activation of the arachidonic cascade,
and synthesis of prostaglandins. Excessive expres-
sion of toxic compounds leads formation of dena-
tured or mutant proteins, which threatens the
destruction of tissues and intrauterine death of the
fetus [1, 24, 25].

An increase in cortisol concentration in the blood
and its excretion in pregnant women of the first
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HaIPY>XEHiCTh HEeMpOEHIOKPUHHUX MEXaHi3MiB amam-
Tawil i BIUIMBOM BHYTPIlTHLOTO onpoMiHeHHs Cs [1].

3rigHo 3 momepeIHiMu JocaimkeHHIMu, ¥'Cs mopy-
IIIY€ TiCTOJIOTIYHY CTPYKTYpy IUIALIEHTU Ta ii (PyHK-
IioHaJbHY 3AaTHiCTh. 3HWKeHHS piBHS T1JI i mporec-
TEpOHY B KPOBi Ha MOYATKYy BariTHOCTi CBiIYUTb MPO
HasBHICTh IIEPBUHHOI TUIAIleHTapHOI IMCOYHKIIII.
ITpu KoMIMieHCOBaHOMY ITOPYILIEHHI (DYHKIIT TJ1aLeH-
TU i3 3aTPUMKOIO BHYTPIlTHLOYTPOOHOI'O PO3BUTKY
M10/1a piBHi TOPMOHIB ITUTALEHTU Ta 1012 3HUXKYIOTh-
cs Ha 30—50 %. 3HMKeHHST KOHLIGHTpALIil I1aleHTap-
HUX i peTanbHuX TopMoHiB Ha 80—90 % — o3Haka ru1a-
LieHTapHoOI JekomIteHcauii [1,16,17,19].

EnTepocopOiiist € eeKTUBHUM i BOAHOYAC MPOCTUM
METOJIOM BUBEACHHS PalioOHYKIIiIiB 3 opraHi3my. 3aB/s-
KM CBOIM aCcOPOLIfHUM BIACTUBOCTSIM, IEKTUHU 31aT-
Hi 3MEHILNTU HaBaHTaXEHHSI BHYTPILIHHOTO BUIIPOMi-
HIOBaHHSI, HE 3aBJalouM 1IKoau opraHizmy [13, 20, 25].
3 ornsany Ha e «ATTA» Oy10 BKITIOYEHO JO KOMITJIEKC-
Hoi Tepamii HB.

EdexTuBHicTh pi3HMX MeToniB JikyBaHHs HB y
JKiHOK TeplIoi Tpymu OLiHIOBajgacs LUISIXOM IOPiB-
HSIHHSI TTOKA3HUKIiB (DeTOIIALlEHTAPHOTO KOMILIEKCY,
AHTUOKCUJAHTHOTIO 3aXMCTY, CLIeHapiiB rectailii. B xo-
Ili TOCTiI>)KEHHST BCTAHOBJIEHO, 1110 KOHIIEHTpPALLisl ITPO-
reCTepoHy B OOCTEXKEHHUX XKiHOK MepLIOl rpynu B OU-
HaMilli BariTHOCTiI BiJAIIOBiga€e recrauiiiHiii HOpMI.
ITpote, y BaritHux 16 migrpynu 3 I TpumMecTpy BcTa-
HOBJICHO 3HIMKEHHSI piBHSI mporectepoHy Ha 14,4 %
BiITHOCHO KOHTPOJILHOTO ToKa3HMKa (10 miarpyna —
(72,4 = 2,0) HMOnb/11, KOHTpOJIbHA Ipyna — (84,6 &
8,9) umonn/1; p < 0,01) (taba. 1). [Moganpimii gedi-
IIUT IPOTECTEPOHY Y XiHOK 106 MiArpynu o0yMOBIEHUIA
OporpecyBaHHSAM ILIaLleHTapHOI nuchyHKUii. Tepamis
3 BKIIOUeHHSIM «ATTA» mo3UTHBHO BIUIMHYJIA HA IPO-
recTepoH-CUHTe3youy GyHKLi0 mianeHTu. Edek-
TUBHICTh TToHan 7,5 % (p < 0,01).

CepenHs KoHLeHTpaliss E, B KpoBi BariTHUx Iep-
woi rpynu B I Tpumectpi Bignosigae Hopmi. IIpote,

Ta6nuusa 1

group indicates the tension of the neuroendocrine
mechanisms of adaptation under the influence of
internal *’Cs irradiation [1].

According to previous studies, 'Cs disrupt the
histological structure of the placenta and functional
capacity. A decrease in the level of PL and proges-
terone in the blood at the beginning of pregnancy
indicates primary placental dysfunction. In the case
of compensated placental dysfunction with delayed
fetal development, the placental and fetal hormones
decrease by 30—50 %. A decrease in placental and
fetal hormones by 80—90 % is placental decompen-
sation [1, 16, 17, 19].

Enterosorption is an effective and, at the same
time, simple method of removing radionuclides from
the body. Due to their adsorption properties, pectins
can reduce the burden of internal radiation without
harming the body [13, 20, 25]. Considering this,
«APA» was included in the complex therapy of HM.

The effectiveness of various methods of treatment
of miscarriage in women of the first group was eval-
uated by comparing indicators of the fetoplacental
complex, the antioxidant defense, and gestation sce-
narios. During the study, it was established that the
concentration of progesterone in the examined
women of the first group in the dynamics of preg-
nancy corresponds to the gestational norm. How-
ever, in pregnant women of the 1b subgroup from the
I** trimester, a decrease in progesterone concentra-
tion by 14.4 % was determined against the control
indicator (1b subgroup — 72.4 = 2.0 nmol/l, control
group — 84.6 = 8.9 nmol/l; p < 0.01) (Table 1).
Further progesterone deficiency in women of the 1b
subgroup is due to the progression of placental dys-
function. Therapy with the inclusion of «<APA» had a
positive effect on the progesterone-synthesizing func-
tion of the placenta. Efficiency over 7.5 % (p < 0.01).

The average concentration of E; in pregnant women
in the I* trimester corresponds to the norm. However,

KoHueHTpauia nporectepoHy B cupoBartui KpoBi o6cTexkeHnx y AuHamiui BaritHocti, (M + m)

Table 1

The concentration of progesterone in the serum of the subjects in the dynamics of pregnancy, (M + m)

lpyna n MporectepoH, Hmonb/n // Progesterone, nmol/l

Groups #o 12 tnxHie / before 12 weeks 13—24 TuxHie / weeks 25-36 TmxHiB / weeks
OcHogHa & nigrpynu 1a 30 785+09 128,6 0,9 267,5+ 5,7

Main group & subgroups 16/ 30 72,4 +2,0'2 119,0 £ 5,312 2474 + 8,3"2
KontponsHa / Control group 30 84,6+89 139,1 £5,7 283,8+9.3

MpumiTku: BiporigHICT PisHALL W00 nokastuka kouTponio, p < 0,01; 2 BiporigHicTb pisHuL oa0 nokastuka 1a migrpynu, p < 0,01.
Notes: 'The probability of difference with control, p < 0.01; 2the probability of difference with subgroup 1a, p < 0.01.

(1) 476
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koHueHTpauis E, y BaritHux 16 minrpynu Ha 13,3 %
nepeBUllyBaia KOHTPOJAbHMIA MOKa3HUK (16 miarpy-
na — (10,5 = 0,08) HMOJIB/JI, KOHTPOJIbHA Ipyna —
9,1 = 0,1) amoab/a; p < 0,01) (tada. 2). ¥ 111 11
TpUMECTpax iHTEeHCUBHICTb cuHTe3y E2 Oyna Hemoc-
TaTHBHOIO, 110 CBIAUMUTH IIPO HAMIPYXKEHICTh KOMIICH-
caTopHOI 31aTHOCTI TaueHTu. lediuut E; Bkaszye Ha
MOPYIIEHHST TUIOA0BO-TUIALIEHTAPHOI MiKpPOLIMPKY-
JISLil Ta IMOBipHicTh 3arudeni miaoaa. Jlunamika Es y
KIHOK TIepIIOl IpyIlu JIEMOHCTPYE IiepeBary peKo-
MEHJIOBaHOI Teparii (Tabi. 2) 3 eeKTUBHICTIO TTOHAT,
10,7 % (p < 0,01).

BusHaueHHs eKCKpellii ecTpiosly J03BOJISIE BUSIBU-
TU JUCTpeC IIoAa Ha JOoKIiHiuHoMY eTami. IHdop-
Mallist Ipo AUuHaMiKy ekckpelii E; y oocTexxeHux Ha-
BeAeHa B Tadauwi 3. Criix 3a3HaYMTH, 11O TTOKA3HUK Y
BariTHUX 000X rpyIl OyB B MeXax recTalliiiHOi HOPMU.
OpaHak y BariTHUX 10 miarpynu miciast 28 TUKHIB rec-
Talil BUSIBJIEHO 3HMXKEHHSI eKCcKpellil E; OinbIn Hix
Ha 22,9 % B NOpPIBHSIHHI 3 TOKa3HUKOM KOHTPOJIIO
(p <0,05), o cBimuUTh Mpo (PYHKIIOHATBHY HECII-
POMOXHICTb IUIALIEHTU Ta AUCTpPEC M1oAa. AHali3yio-
YK JMHaMIiKy eKckpellil Ez, My i1l BUCHOBKY, 1110
peKoMeHI0BaHa Teparlis rnmepeBepIye 6a3oBy 3 eek-
tuBHicTIO moHan 11,7 % (p < 0,05).

Busnauenns ITJI B 3B’43Ky 3 HOro CyTO ILIalLiCH-
TapHUM MOXOIKEHHSIM 3aCJIyrOBYE 0COOJIMBOI yBa-
ru. 3umxeHHs piBHa I1J1 Ha 50 % cBimuuThH PO Ha-
SIBHICTh ILIalleHTapHOl1 aucgyHKuUii. Mapkepom
BHYTPIillIHbOYTPOOHOI 3arubeJi mjiojaa € BiacTaBaH-
Hs1 I1J1 Ha 75 %. IndopMmanisa npo nuHamiky I1J1 B
o0cTexxeHUX HaBeaeHa B Tabhaumi 4. Ilim yac
JOCITiI>KEHHST BCTAHOBJIEHO, 1110 CEPEAHST KOHIIEHT-
pauig ITJI y BaritHux 106 migrpynu BigmoBimae
HMXKHIM Mexi rectauiiiHoi Hopmu. He3Baxarouu Ha
Te, 110 0a3McHa Teparnis cripuse Hopmanizauii I1J1,
TOPMOHOCHHTe3y1oua (pyHKIIis MIALEHTH y BariTHUX
16 miarpynu 3ajuilaeTbCsl B HANpyXXEHOMY CTaHi,
1110 BBAXKAETHCSI MPOSIBOM XPOHIUHOI MJIalleHTapHO1
nucgyHkiii. IlopiBHioroun nuHamiky I1JI, BcTaHo-
BWJIM, 11O peKOMEH10BaHa Teparllisl epeKTUBHillIA 3a
6azoBy y II ta III TpumecTpax recrauii maiixke Ha
10,1 % (p <0,05).

B oprani3Mi BariTHUX BHACJiIOK BHYTPIllIHbOTO OII-
pomiHeHHs1 ¥’Cs yTBOPIOEThCSI BeIMKa KiJIBbKICTh aK-
tuBHNX (popMm KucHio (ADK) [1]. IHTeHCHiKalIisS
nponykii AK mpu3BoaUTh 10 OKMCHOTO CTpecy i 3a-
rubesi KJITUH. AHTUOKCUIAHTHA CHUCTEMa 3aXUCTY
HEUTpaTi3ye IXHIO pYyWHIBHY Jil0 32 JOTIOMOTOIO TJTy-
tatioHy (GSH). I'igpodinbHa monekyna GSH npuen-
HYETBCS JI0 TiIpoPOoOHNX TOKCUYHWX PEYOBUH JIJTSI BU-

the concentration of E; in pregnant women of the 1b
subgroup was 13.3 % higher than the control indicator
(1b subgroup — (10.5 £ 0.08) nmol/1, control group —
(9.1 £ 0.1) nmol/I; p < 0 .01) (Table 2). The intensity
synthesis of E2 in the 2™ and 3™ trimesters was insuffi-
cient, indicating the tension of the compensatory capa-
bilities of the placenta. E; deficiency indicates fetal-pla-
cental microcirculation disorders and the likelihood of
fetal death. The dynamics of E; in women of the first
group demonstrates the superiority of the recommend-
ed therapy (Table 2) with an efficiency of more than
10.7 % (p < 0.01).

Determining estriol excretion allows the detection
of fetal distress at the preclinical stage. Information
on the Es excretion in the examined subjects is given
in Table 3. It should be noted that the indicator in
pregnant women of both groups corresponds to the
gestational norm. However, in pregnant women of the
1b subgroup after 28 weeks, a decrease in E; secretion
was found by more than 20.1 % compared to the indi-
cator of the control group (p < 0.05), which indicates
failure of the placenta and fetal distress. Analyzing Es
excretion, we concluded that the recommended ther-
apy is superior to the basic with an efficiency of more
than 11.7 % (p < 0.05).

Determining PL in connection with its purely pla-
cental origin deserves special attention. A decrease in
PL by 50 % indicates the presence of placental dys-
function. A marker of intrauterine death of the fetus is
alag of PL by 75 %. Information on the dynamics PL
in examinees is in Table 4. During the study, it was
established that the average concentration of PL in
pregnant of the 1b subgroup in the dynamics of preg-
nancy corresponds to the lower limit of the gestation-
al norm. Even though the basis therapy contributes to
the normalization of PL in the blood, the hormone-
synthesizing function of the placenta in pregnant
women of the 1b subgroup remains in tension, which
can be considered a manifestation of chronic placen-
tal dysfunction. Comparing the dynamics of PL, it
was established that in the 2" and 3™ trimesters of ges-
tation, the recommended therapy was more effective
than basic by almost 10.1 % (p < 0.05).

A large amount of reactive oxygen species (ROS) is
generated in the body of pregnant women under the
influence of internal “’Cs irradiation [1]. Intensifi-
cation of ROS production leads to oxidative stress and
cell death. The antioxidant system of cell protection
neutralizes their destructive effect by glutathione
(GSH). Hydrophilic molecule GSH is attached to
hydrophobic toxic substances for removal with bile.
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Ta6auuyga 2

KoHueHTpauis ectpapiony B cupoBatui KpoBi o6cTexxeHux y AuHamiui BaritHocti, (M £ m)

Table 2

The concentration of E in the serum of the subjects in the dynamics of pregnancy, (M + m)

lpyna Ectpapjon, Hmonb/n // E2, nmol/I

Groups Bo 12 tnxHie / before 12 weeks 13—24 TuxHie / weeks 25-36 TmxHiB / weeks

OcHogHa & nigrpynu 1a 30 9,3+0,08 354£1,2 50,719

Main group & subgroups 16/ 30 10,5 +0,08"2 31,6 +0,4'2 451+15'?

KontponsHa / Control group 30 9,1+0,1 36,9+1,8 56,9 + 4,4

MpumiTku: BiporigHICT PisHALL LWOA0 NokasHuka kouTponio, p < 0,01; 2 BiporigHicTb pisHuL 1oa0 nokasHuka 1a migrpynu, p < 0,01.

Notes: The probability of difference with control, p < 0.01; 2the probability of difference with subgroup 1a, p < 0.01.

Ta6nuusa 3

KoHueHTpauis ectpiony (Es) B ceui o6cTexkeHux y auHamiyi BaritHocri, (M + m)

Table 3

The concentration of estriol in the urine of the subjects in the dynamics of pregnancy, (M + m)

lpyna Ectpion, mkmonb/p + E3, umol/d

Groups n 20—-28 TnxHiB 29-32 TnxHiB 33-36 TnxHiB 37-40 TnxHis
P 20-—28 weeks 29-—-32 weeks 3336 weeks 37—-40 weeks

OcHoBHa & nigrpynu 1a 30 26,1+ 2,1 36,9+3,8 48,1 £3,6 674+29

Main group & subgroups 16/b 20 23,8+27 30,2 + 1,712 42,0+1,81,2 59,5 + 2,6'2

KoHTponbHa / Control group 30 271,029 39,2£52 56,4 £ 6,7 79,6 £8,7

MpumiTku: 1BiporigHICTL PisHILL 00 NokasHuka koHTponio, p < 0,05; 2 BiporigHicTb pisHmL oA0 nokasHuka 1a nigrpynu, p < 0,05.
Notes: 1The probability of difference with control, p < 0.05; 2 the probability of difference with subgroup 1a, p < 0.05.

Ta6nuusa 4

KoHuenTtpauia M1 B cupoBartui kpoBi o6cTexeHux y AuHamiui BaritHocti, (M + m)

Table 4

The concentration of PL in the serum of the subjects in the dynamics of pregnancy, (M + m)

lpyna MnaueHTapHuii nakroreH, Hmonn/n // PL, nmol/l

Groups 20—24 tnxHiB / weeks 25-36 TnxHiB / weeks 37-40 tnxHiB / weeks
OcHoHa & nigrpynu 1a 30 102,6 2,4 196,0 = 7,8 2729+ 51

Main group & subgroups 16/ 30 92,2 +5,9' 175,9 + 9,81 255,2 + 8,2!
KontponsHa / Control group 30 109,7 11,9 2045 £ 452 279,0 = 28,6

MpumiTku: BiporigHicTb pisHuLL Woa0 nokasHuka 1a nigrpynu, p < 0,05.
Notes: 'The probability of difference with subgroup 1a, p < 0.05.

BeleHHs 3 XoByto. [lyrarion-S-tpancdepasa (GST) €
KartajizaTopoM peakliii KOH’ioraliii Ta BiZHOBJIEHHS
[IyTaTtioHy. BpaxoBytoun BaxkKJMBICTb CUCTEMU JETOK-
cHKallii y 30epe>KeHHi BariTHOCTi, OyJia BA3HaUY€Ha aK-
tuBHicTh GST, sKa cripusie ne3aKTUBAallil Ta BUBEICH-
HIO 3 opraHi3my pamioHykiiaiB. AKTuBHicTb GST B
epUTpOLIMTAX BariTHUX la MiArpynu nepeBUIyBaia
noka3HukK 106 mimrpyrm B 1,8 pasy: (3,32 = 0,18)
XIHB-SG mxmonb/mr 6inka/xB potu (1,88 + 0,16)
XIHB-SG mxmonb/mr 6inka/xs; p < 0,05). Orxe,
«AITA» migBuinye aktuBHicTb GST. EdeKTHBHiCTb
3acrocyBaHHs «AITA» cranoButs 43,4 %.

(1) 478

Glutathione-S-transferase (GST) is the catalyst for
glutathione conjugation and reduction reactions.
Given the importance of the detoxification system in
maintaining pregnancy, the activity of GST, which pro-
motes the deactivation and removal of radionuclides
from the body, was determined. GST activity in ery-
throcytes of pregnant of the 1a subgroup exceeded the
indicator of the 1b subgroup by 1.8 times: (3.32 = 0.18)
ChDNB-SG umol/mg protein/min vs. (1.88 £ 0.16)
ChDNB-SG umol/mg protein/min; p < 0.05. Hence,
«APA» increases the activity of GST. The effective-
ness of « APA» is 43.4 %.
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KoHieHTpallist crpec-acoliifioBaHOro KOPTU30Jy B
KpoOBi BariTHuX la miarpynu craHosuia (317,7 = 13,8)
HMOJIb/J, 16 minrpynu — (373,9 £ 6,2) HMOJIb/J1, KOH-
TpoabHOi rpynu — (284,43 + 14,3) umonn/n. [ligBu-
IIEHHST PiBHS KOPTU30Jy B KPOBi BariTHUX 10 miarpy-
MY CBiIYUTH MPO HAIIPYKEHICTh MEXaHi3MiB aganTallii,
mo moxke oytn mprnamHoo HB. 3acrocyBanns «JAITA»
CIpusie 30epekeHHIO BariTHOCTI 3a paxyHOK PO3IIN-
PEHHS aIanTalliifHOTO MOTeHIiay TutaleHTH Ha 17,7 %.

ITaToreHETUYHOIO OCHOBOIO 3aTPUMKHU BHYTPIIITHBO-
YTPOOHOIr0 PO3BUTKY i AUCTpeECY ILUI0AA € TIalleHTapHa
JucgyHKLisgs. XpoHIYHUN IUCTpeC TIoAA TIPU3BOANUTH
o acdikcii, MEpTBOHAPOIKEHHSI Ta paHHbOI HEOHa-
TaJibHOI cMepTHOCTI [13]. HomnruiepiBcbKe AOCTiAKEH-
H$I JO3BOJISIE BUSIBUTU MOr0O CTpaXKIaHHS paHillle, HixX
TpaguLiiHUMKU MeTogamu [26]. TlnaneHTapHUi Kpo-
BooOiIr y BaritHux la migrpynu B II i III TpumecTpax
BariTHOCTI 3a JaHUMU AoIrieporpadii CyauH cucTeMu
«MaTU—IUIaleHTa—IUIiA» 3aI0BOJIBHSIE MOTPEOM ILIO-
Jga. KiHiesi Biggiay apTepiii MyrmoBUHU € TIEPBUHHOIO
JIAaHKOIO TTOPYIIEHHS MiKpOLMpKyJIsiii mona. Iim yac
nonruieporpadii migBuieHHs myabcaiii (ITI) Ta pe-
sucteHtHocTi (PI) B apTepisax marku (AM) Ta TIyTrioBu-
Hu (I1K), a Takox cepeaHboi Mo3KoBoi apTepii (CMA)
iofa cnocrepiranocs y 16 miarpymi (p < 0,01) (ta6:. 5).
S/D chiBBiZHOIIEHHS Y HUX HE BIOPi3HSJIOCS Bif
KOHTPOJIbHUX 3HaueHb (p > 0,05). Bucoka pe3ucreHT-
HICTh MAaTKOBUX apTepill CIpUsIE PO3BUTKY €HIOTE-
JliaJlbHOI NUC(YHKIIii, YTBOPEHHIO TPOMOIB i 3MEH-
ILIEHHIO MAaTKOBO-ILIalleHTapHOi Tnepdy3sii. Bucokuii
OIip apTepiil MyMOBMHU CBIZYUTH PO AUCTPEC ILIOA.
Take BigZOyBa€eThCs MpU MOPYIIEHHI MATKOBO-TIJIALIeH-
TapHOTO Ta (PETOIIALEHTAPHOIO KPOBOOOITY.

MiHiMizalis BIJIMBY BHYTPILLIHBOTO OMNPOMiHEHHS
MoB’s13aHa 3 OOMEXEHHSIM HAaIXOIKEeHHS pamTioHyK-

The concentration of stress-associated cortisol in
the blood of pregnant of subgroup la was (317.7 =
13.8) nmol/1, subgroup 1b — (373.9 &+ 6.2) nmol/l,
control group — (284.43 * 14.3) nmol/l. An increase
in cortisol in pregnant of the 1b subgroup indicates
the stress of adaptation mechanisms, which may
cause abortion. The «APA» contributes to the
preservation of pregnancy due to the expansion of
the adaptation potential of the placenta by 17.7 %.

Dysfunction of the placenta is the pathogenetic
basis of intrauterine development delay and fetal dis-
tress. Chronic fetus distress results in asphyxia, still-
birth, and early neonatal mortality [13]. Doppler
examination of the fetus allows detection of its suf-
fering earlier than traditional methods [26]. The pla-
cental blood circulation in pregnant women of the l1a
subgroup in the II and III trimesters of pregnancy to
the data of dopplerography of the vessels of the
«mother—placenta—fetus» system meets the needs of
the fetus. The terminal sections of arteries of the
umbilical cord are the primary link in fetal microcir-
culation disorders. During dopplerography, an
increase in pulsation (PI) and resistance (RI) was
observed in the arteries of the uterus (AM), umbili-
cal cord (AP), and fetus middle cerebral artery
(MCA) in 1b subgroup (p < 0.01) (Table 5). The S/D
ratio in them did not differ from the control (p > 0.05).
High resistance of uterine arteries contributes to
endothelial dysfunction, thrombus formation, and
reduction of uteroplacental perfusion. High resist-
ance of the umbilical cord arteries indicates fetal dis-
tress. This happens of disruption of uteroplacental
and fetoplacental circulation.

Minimizing internal exposure is related to limiting
the entry of radionuclides into the human body,

Ta6auua 5

CepeAHbOCTaTUCTUYHI NOKA3HMKKU CYAUHHOTO ONMOPY B AOCNiAXYBaHMX rpynax, (M + m)

Table 5

Average statistical indices of vascular resistance in the study groups, (M + m)

Aprtepii / Arteries 1a nigrpyna/subgroup 16/1b nigrpyna/subgroup KonTtponb/Control

Markogi / Uterine Mni/P1 0,82 + 0,02 0,92 + 0,022 0,80 £ 0,02
IP/RI 0,68 + 0,02 0,82 + 0,022 0,66 = 0,02
C/n// S/D 1,75+ 0,03 1,85+0,03 1,76 + 0,03

MynosuHu / Umbilical cord ni/PI 0,96 + 0,03 1,09 +0,03"2 0,96 + 0,03
IP/RI 0,60 = 0,02 0,72 + 0,022 0,58 £ 0,02
C/n// S/D 3,49 £ 0,03 3,46 + 0,03 3,57 + 0,09

CMA/MCA Mni/P1 1,92 0,03 2,08 £ 0,03'? 1,88 £ 0,03
IP/R 0,78 £ 0,02 0,88 0,022 0,76 £ 0,02
C/n// S/D 3,79+ 0,03 3,76 £ 0,04 3,86 = 0,04

MpumiTku: BiporiaHicTL pisHuLL LWOA0 nokasHuka kouTponio, p < 0,01; 2BiporigHicTb pi3HMLI 400 nokasHuka 1a niarpynu, p < 0,01.
Notes: The probability of difference with control, p < 0.01; 2the probability of difference with subgroup 1a, p < 0.01.
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JIiZIiB B OpraHi3M JIIOAWHU, OJIOKYBaHHSIM BCMOKTYBaH-
HS B IIUIYHKOBO-KUIIIKOBOMY TPaKTi, IPUCKOPEHHSIM
BUBEJCHHSI iHKOPIIOPOBAaHUX palioHYyKJIiAiB. Buss-
JIHHS IIJIXiB 3MEHIIeHHsS BIUTMBY PadiOHYKJIiIiB Ha
OpraHi3M JIIOAMHW Ha eTanax Mirpauii TpohidyHUMU
JIaHIIoTaMU — 1Ie aKTyajJbHa IMpobjiemMa paaiobiosorii
Ta pagioeKoJorii. 3aBIaHHIM MEINYHOI HayK! € BU3-
HayeHHsI MeXaHi3MiB MPUCKOPEHOTO MPUPOIHOIO BU-
BEeACHHS pafdioHYKJiAiB 3 opraHizmy. Cop0uiis € edek-
TUBHUM 3aCO00M BUIAJTIEHHS paadioHyKIiaiB. Bucokuii
copOLifiHMIA MOTEHLIiaJl MalOTh NeKTUHU. BoHM ancop-
oyioTh 10 30—40 % '¥'Cs, 3HMXKyI0uM 6i0JOTIYHY il0
pagionykJiiaiB. Lol BIaCTUBOCTI MEKTUHIB BU3HA-
4Yae 1X KOMIUIEKCOYTBOPIOBaJIbHA 3[IaTHICTh, SIKa 3a-
JIeXKHA Bif HAIBHOCTI KapOOKCcHIbHUX Tpytr [20, 21].

3anpornoHoBaHUR Ais1 MPOMITaKTUKNA PEeTNpOayK-
tuBHUX BTpat «SI1A» mokpalllye OKMCHO-BiZTHOBHY Ta
¢arouuTapHy aKTUBHICTh KJIiTHMH, OIIPHIiCTb iH(EeK-
LisIM, TeTOKCHUKALIHY (DYHKIIiIO MMeYiHKM, a 3aBOSIKU
KOMILJIEKCOYTBOPIOBAJIbLHUM i aACOpPOLIiifHUM BIACTU-
BOCTSIM CHpPUsSIE BUJAJIECHHIO PAdiOHYKJIiAIB 3 OpraHi3-
My. «ATTA» TO3UTUBHO BILJIMBAE Ha ClieHapil BariT-
HocTi. [Hpopmarisg mpo pe3yabTaTi BariTHOCTI 3a/IeX-
HO Bi oOpaHoi Teparii ipeacTaBieHa B TabiuLi 6.

Bxutouennst «AITA» mo ckiagy Tepamii st 30epe-
JKeHHSI BaTiTHOCTI CIIPUSLIO 3HIDKEHHIO YaCTOTH IIepe/l -
yacHUX oJjioriB Ha 11,4 %. [1pu upomy B minrpymi la B
pasi nepeaYacHUX IMOJIOTiB TePMiH BaTriTHOCTi CTAHOBUB
He MeHIle 34 TvxHiB. TepMiH BariTHOCTI mpu mepea-
YAaCHMUX TMOJIOTaX BM3HAYA€ TEPCIIEKTUBU MAJIIOKIiB.
YuM JoBlIE TecTaliiiHUNM TEpMiH, TUM OiIblle Y HOBO-
HapOMXKEeHUX IIaHCIB HA XKUTTS. UMM BiH JOBIIMHA, TUM
OisbIlIe 1IaHCIB HA XXUTTS Y HOBOHAPOIKEHUX.

SKicHI MOKa3HUKU CTaHY HOBOHAPOMKEHUX B 3aJI€XK-
HOCTI Big oOpaHol Tepallii IpeAcTaBieHi B Tabauui 7.
306iNbIIeHHST TeCTallifHOTO TepMiHY MNP TMepeayacHUX

Taoauuya 6

blocking absorption in the gastrointestinal tract, and
accelerating the excretion of incorporated radionu-
clides. Identifying ways to reduce the impact of
radionuclides on the human body at the stages of
migration through trophic chains is an urgent prob-
lem of radiobiology and radioecology. The task of
medical science is to determine the mechanisms of
accelerated natural removal of radionuclides from
the body. Sorption is an effective means of removing
radionuclides. Pectins have a high sorption poten-
tial. They adsorb up to 30—40 % of '*’Cs, reducing
the biological effects of radionuclides. The healing
properties of pectins are determined by their com-
plex-forming ability, which depends on the presence
of carboxyl groups [20, 21].

The proposed «APA» for preventing measures of
reproductive losses improves redox and phagocytic
activity of cells, resistance to infections, and detoxi-
fication function of the liver, and thanks to complex-
ing and adsorption properties, it promotes the
removal of radionuclides from the body. «APA»has a
positive effect on the scenarios of pregnancy.
Information on pregnancy outcomes depending on
the selected therapy is presented in Table 6.

«APA» in the composition of therapy-preserving
pregnancy contributed to a decrease in the frequen-
cy of premature births by 11.4 %. At the same time,
in subgroup la, in the case of premature birth, the
gestational age was at least 34 weeks. Gestational age
during premature birth determines the prospects for
babies. The longer it is, the more chances newborns
have for life.

Qualitative indicators of the condition of new-
borns depending on the selected therapy are pre-
sented in Table 7. Extending the gestational age of
preterm birth reduced the frequency of severe

Moka3Huku epekTMBHOCTI Tepanii 3a pe3ynbTatamu BariTHocTi, aéc.u., (%)

Table 6

Indicators of the effectiveness of therapy according to pregnancy outcomes, abs., (%)

Cuenapii BaritHocTi / Pregnancy scenarios Miprpyna / Subgroup Ed)elfT?lBHich;s %
1a (n=80) 16/1b (n =73) Efficiency, %

Buachi nonorw / Timely childbirth 75(93,7) 48 (65,7) +28,0
MepenyacHi nonorv / Premature birth 4 (5,0) 12 (16,4) -114
MwuMoBinbHWIA BUKMaeHb / Spontaneous miscarriage: 1(1,3) 9(12,3) -11,0

a) B | tpumectpi / in the | trimester 1(1,3) 4(5,5) -4.2

6) y Il pumecrpi / in the Il trimester - 5(6,8) -6,8
MpunuHeHHst po3suTKy embpioHa / Termination of embryo development - 4(5,5) -55
AnTeHatanbHa 3armbenb nnoga / Antenatal death of the fetus - 3(4,1) -4.1
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MokasHukmn epeKTUBHOCTI Tepanii 3a cTaHOM HOBOHapPOAXKeHUX, abc.u., (%)

Table 7

Indicators of effectiveness therapy according to the condition of newborns, abs., (%)

Natonoriuni cTanm / Pathological conditions Minrpyna / Subgroup Ed’e'fT?'B"icT':; %
1a(n=79) 16/1b (n = 57) Efficiency, %

Baxka acdikcis 6 (7,6) 15 (26,3) -18,7

Severe asphyxia

MomipHa acoikcis 5(6,3) 10 (17,5) -11,2

Moderate asphyxia

linokcnyHo-ilweMiyHe ypaxerus LHC 6 (7,6) 12 (21,1) -13,5

Hypoxic-ischemic damage of the central nervous system

CVHAPOM NPUTHIYEHHs! 6 (7,6) 13 (22,8) -15,2

Syndrome of oppression

CuHApPOM 36YmXeHHs - 2(3,9) -35

Arousal syndrome

BpomkeHa nHeBMOHist 19 (24,1) 17 (29,8) 5,7

Congenital pneumonia

BHyTPILUHLOLLTYHOYKOBUI KPOBOBUAMB | CTyNEHS 3(3,8) 4(7,0) -3,2

Intraventricular hemorrhage of the 1st degree

BHyTpiLuHbOLTYHO4KOBUIA kpoBOBUAKB |I-I1l cTyneHs 1(1,3) 8 (14,0 - 12,7

Intraventricular hemorrhage of the 2nd and 3rd degrees

CybeneHammanbHuii KPOBOBUNB 3(3,8) 9(15,8) -12,0

Subependymal hemorrhage

PecnipatopHuii aucTpec-CUHApOM 3(3,8) 12 (21,1) -17,3

Respiratory distress syndrome

3atpyMKa BHYTPILLHLOYTPOOHOTO PO3BUTKY M0Aa 6 (7,6) 13 (22,8) -15,2

Intrauterine fetal growth retardation

MoJjiorax 3HM3WIO 4YacToTy Baxkkoi acdikcii Ha 18,7 %,
rinokcnyHo-imemiyHoro ypaxeHHs mHc (I'TY IIHC) na
13,5 %, pecmiparopuoro muctpecy (PAC) na 17,3 %,
BHYTPIITHBO-IITYHOUKOBOTO KpoBoBmMBY ( BLIK) T1—II1
crynens Ha 12,7 %. PapiauiiiHuii ctpec, CpUYMHEHUN
137Cs, mopylye apxiTeKTypy IuiaueHTd. JucdyHkiiig mia-
LIEHTY MAa€ Pi3Hi HACIIIKM, BUPA3HICTb SIKUX 3aJIEXKUTh Bifl
TEepMiHy BIUIMBY €K30TeHHOTO (haKTOpa i KOMITEHCATOPHIX
MOXJIMBOCTEI opraHy. HemoctaTHsl iHTparuialieHTapHa
OKCUTEHallis 1 akTUBAllisl MeIiaToOpiB 3arajieHHs TTPU3BO-
IISITH IO CTPYKTYPHOI ITepeOyIOBY IIMITKY MaTK1, PO3PUBY
aMHIOHY Ta PO3BUTKY Mepea4acHOI MOJIOrOBOI AisIJIbHOCTI.
JlexoMreHcallisl TuialeHTapHOi €éMHOCTI TTPU3BOIUTH 0
aHTeHaTanbHKX BTpar. «TTA» 3HIXKye ypasnusy mito 'Cs
LIUISIXOM JIeKopropawii pagioHyKIiay. 3aBAsIKU 30epeKeH-
HIO KOMIIEHCATOPHOI 3AaTHOCTI IJIALIEHTU JIiTU MaTepiB la
MiArpyIy HapOAWINCS XKUBUMU.

Takum YMHOM, iHTparUialeHTapHe OIPOMiHEHHS iHKOP-
MOPOBAaHMMU PaliOHYKJIiIaMHK 1Ie TPUBAJIAI ITPOMEHEBUIA
CTpec, B OCHOBI $SIKOTO JIEKUTb aKTUBAllisl BiIbHOPAIU-
KaJbHOIO OKMCHEHHSI, aHTUOKCUIIAaHTHA HEIOCTaTHICTb,
HEHpOeHIOKPpUHHA Ta iMyHHa JAeperyisiis. BHacrmimok
TPUBAJIOTO OMNPOMiIHEHHSI HU3bKOI iHTEHCUBHOCTI MOPY-
IIYETHLCS TiCTONIOTIYHA OymoBa TIALIEHTH. 3MiHM, IO TIPH

asphyxia by 18.7 %, hypoxic-ischemic central
nervous system injury (HII CNS) by 13.5 %, respi-
ratory distress (RDS) by 17.3 %, and intraventric-
ular hemorrhage (IVH) 2™ and 3" degrees by 12.7 %.
Radiation stress caused “’Cs disrupts placental
architecture. Placental dysfunction has various
consequences, the expressiveness of which de-
pends on the term of exposure exogenous factor
and compensatory capacity organ. Insufficient
placental oxygenation and activation of inflamma-
tory mediators lead to changes cervix, amnion
rupture, and premature labor. Decompensation of
the placental capacity leads to antenatal losses.
«APA» reduces the harmful of ¥’Cs by decorpora-
tion radionuclide. Thanks to the compensatory
ability placenta, all children from mothers of the
la subgroup were born alive.

Thus, intraplacental irradiation with incorporat-
ed radionuclides is long-term radiation stress
based on activation of free radical oxidation,
antioxidant deficiency, neuroendocrine, and
immune deregulation. Due to long-term low-
intensity irradiation, the architecture of the pla-
centa is disturbed. The changes that occur consti-
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IIbOMY BiIOYBalOThCS, CKJIAIal0OTh MOPQOJOTIYHUMI
cyOCcTpaT XpOHIYHOI TIUIaLiCHTApHOI JAMCQYHKIIII.
KowmruiekcHa Tepanist 111 i3 BukopuctaHHsaMm «ATTA»
CIpSIMOBAaHA Ha JIEKOPIIOpallilo pagiOHYKJTiliB, 3MEH-
ILIEHHSI TTATOJIOTIYHMX 3MiH i aKTHBaLlil0 aganTaliitHo-
KOMIIEHCATOPHUX IMPOLECIB Y MJIALICHTI Ta MTPOJIOHTY-
BaHHS BaritHocTi. Ha xanb, Hacnigku YopHOOMILCh-
Koi KatacTpodu HaraayoTh npo cebe. I1podirakrika
JUCHYHKIIIT IJIaLeHTH, 1110 YTBOPIOETHCS Mijl BILTUBOM
BHYTPILIHLOTO OMPOMiHEHHSI iHKOPITOPOBAaHMMM pa-
JIOHYKJIiJaMM, € BaKJIMBUM 3aBOaHHSIM ISl 30epe-
JKEHHSI 30POB’S1 MaliOYTHIX ITOKOJIiHb.

BUCHOBKU

IlepepuBaHHSI BariTHOCTI 1ie YHiBepcajbHa peakliisi
MaTepi Ta IJ101a Ha HeraTUBHUI €K30Te€HHUI Ta eHI0-
reHHui BIuB. [lmaneHTapHa AMC@YHKIS — Hali-
yacTilla 3 IIPUYMUH PepOoayKTUBHUX BTpat. IHKOpIIO-
posanuii '¥’Cs — oguH i3 (akTopiB, 10 MTOPYIIYIOTH
apXiTeKTOHIKy TaneHTh. ExcTpeManbHi edekTu 3a-
Jexarth Bim 06’eMHol aktuBHOCTI ''Cs i KoMmmeHca-
TOPHOI 3AaTHOCTI IutaueHTU. ChOTOAHI MOXJIMBICTb
BHYTpiIIHbOro onpoMideHHs ’Cs moB’s13aHa i3 cIo-
>KUBAHHSM CUTbCbKOTOCIIOAAPCHKOIL MpoayKilii. Jlote-
nep 3a0pyIHEHHS XapYOBUX MPOAYKTiB palioHyKJIi1a-
MM 3aJIMIIAEThCS BUIIE JOITYCTUMOTro piBHS. [Tpoxu-
BaHHS B 30Hi 3i CTAHAAPTHUM pafialliiHUM (pOHOM He
rapaHTye JIIOIWHI paialliiiHol 0e3IMeKH CiJIbCbKOTocC-
nogapchkoi mpoaykiiii. Ile miaTBepmKyeTbcsi HaKo-
nuaeHHsIM 'Cs y m1aleHTax XKiHOK 3 pi3HUX pETioHiB
VYkpainu. Bucoka edextuBHicTs Tepamii 3 «ATTA»
MOB’si3aHa 3 BUBEIEHHSIM pPaTiOHYKIIAiB i MiHi-
Mizallielo eekTy BHYTPIITHBOTO OMPOMIHEHHS, IO
JTO3BOJIVJIO 3HU3UTU YACTOTY MepeprUBAHHS BariTHOCTI
Ha 28,0 % 3a paXyHOK 3MEHIICHHS BUIIAAKIB IIEPe-
yacHux noJioriB (-11,4 %), crmioHTaHHUX aboOpPTiB (-
11,0 %), 3aBMupaHHs BaritHOCTH (-5,5 %). «SIT1A»
JOLITBLHO MPU3HAYaTU 3 TPErpaBiiHOTO eTary Ta
BIIPOJOBX BariTHOCTI YCIM >KiHKaMm, He3aJIeXKHO Bif,
perioHy Mpo>KMBaHHS.

®diHaHcyBaHHA

JocnigKeHHsI BAKOHYBAJIOCh 3a JIepXKaBHi KOLLUTHU SIK
HaykoBuit mpoekT Y «IHcTuTyT negiarpii, akyiep-
cTBa i rinekosorii iM. akan. O. M. Jlyk’sHoBoi Ha-
LiOHAJIBHOI aKkaaeMii MeAMYHUX HayK YKpaiHu» (pe-
ecrpauiiitnmii Homep 0118U000039).

KoHdnikT iHTepeciB
BincyTHiit.
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tute the morphological substrate of chronic placental
dysfunction. Complex therapy of placental dysfunc-
tion with «APA» is aimed at the decorporation of
radionuclides, reduction of the intensity of pathologi-
cal changes and activation of adaptive and compensa-
tory processes in the placenta, and, finally, prolonga-
tion of pregnancy. Unfortunately, the consequences of
the Chornobyl disaster still remind us of themselves.
Prevention of placental dysfunction, formed under the
influence of internal irradiation with incorporated
radionuclides, is an important task for preserving the
health of future generations.

CONCLUSIONS

Termination of pregnancy is a universal reaction of the
mother and fetus to negative exogenous and endoge-
nous influences. Placental dysfunction is the most fre-
quent cause of reproductive losses. Incorporated '*’Cs
is one of the factors that disturb the architecture of the
placenta. Extreme effects depend on the volumetric
activity of ’Cs and the compensatory capacity of the
placenta. Nowadays, the possibility of internal expo-
sure to 'Y'Cs is associated due to consumption of agri-
cultural products. Until now, the contamination of
food products with radionuclides remains above the
permissible level. Living in an area with a standard
radiation background does not guarantee a person the
radiation safety of agricultural products. This is con-
firmed by the accumulation of '*’Cs in the placentas of
women from different regions of Ukraine. The high
efficiency of therapy with «<APA» is associated with the
removal of radionuclides and the minimization of the
effect of internal irradiation, which made it possible to
reduce the frequency of termination of pregnancy by
28.0 % due to the reduction of cases of premature
births (-11.4 %), spontaneous abortions (-11.0 %),
termination of pregnancy (-5.5 %). The «APA» is
advisable to prescribe from pregravid and during preg-
nancy to all women, regardless of the region of resi-
dence.
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