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BIOXIMIYHI MAPKEPU HEBUHOIIIYBAHHSA BAI'TTHOCTI,
IMOB’SA3AHI 3 IHTPAINIAHEHTAPHUM HAKOIMMYEHHSM *'Cs

He MOXHa HeZ00LiHI0BATH BM/IMB HAaBKO/IMLLHLOMO CEpeAoBHLLA HA 340POB’A NOAMHU B CyYaCHUX YMOBaX. BuBYEHHA
naToreHesy 3axBOPKOBaHb HEMOX/IMBE 6e3 BCTaHOBNEHHA daKTopiB AecTabinisalii 6i0J0riYyHnX membpaH - 0CHOBM
MaToNOriYHMX peakuiid B opraHiami NtoguHM. Y CTaTTi BUCBITIIOETbCA NpO6IEMA NEPEKUCHOTO OKUCHEHHS NinigiB Ta aH-
TMOKCUAAHTHOrO 3aXMCTY, NOB’A3aHa 3 HAKOMMYEHHAM pajioLesito B niaLeHTi.
MeTa: B13HAUMTM GiOXiMiYHi MapKepu HEBMHOLWYBaHHA BariTHOCTI, NOB’A3aHi 3 HAaKONMYEHHAM ¥7Cs y nnaleHTi.
MaTtepiann Ta MeToau. BianosiaHo Ao Au3alHy AoChifxXeHHS BariTHi 6yaM po3noAineHi Ha rpynu: 4o Nepuoi (rpyna
1) yBiMwWM 153 KiHKM 3 penpoayKTMBHMMM BTpaTaMM B aHaMHe3i Ta 03HaKamMM NepepuBaHHs NOTOYHOT BariTHOCTI; 40
KOHTPOJIbHOT (rpyna 2) - 30 XiHOK 3 HeyCKNagHeHMM nepebirom BariTHOCTi Ta aHamHe3oM. XKiHKM nepLoi rpynu 6y-
v po3nogineHi Ha Nigrpynu: 1a - B AKMX BariTHIiCTb 3aKiHYMNacA BYaCHUMM NOSOramMM, He3BaXatoum Ha 3arpo3/mBi
03HaKM nepepuBaHHA; 1b - BariTHiCTb 3aKiHUMAACA Ni3HIMM NepegyacHMMM Nonoramu; 1¢ - BariTHICTb 3aKiHUMNacA
PaHHiIMKM NepeyacHUMK nonoramu. B nnaleHTax 06ox rpyn METOAOM B-CNeKTPOMETPii BUABNEHO HakoNMYeHHA (s 3
pi3Hoto akTMBHicTI0. Jia ¥7Cs nondrae B akTMBaLii BilbHopaauKanbHMx npouecis. C1ay OKUCHOTO CTpecy AOCNiAKYy-
BaJ/IM 3a BMiCTOM Yy KpoBi AieHoBKx KoH'toraTiB (4K) i manoHoBsoro gianbgeriay (MAA). AHTUOKCHAAHTHY 34aTHICTb BU3-
Ha4a/M 3a aKTMBHICTIO KaTanasu, rayTaTioH-S-tTpaHcdepasu Ta cynepokcuaancmytasm (COZ). bioximiuni gocnigken-
HA NPOBOAMAIM Ha cnekTpodoToMeTpi «Specol-11» (HimeuunHa).
Pesynbtatw. MigsmwenHa AK B | TpumecTpi B 2,25 pa3a, B Il i Il TpumecTpax BignosigHo B 1,25 1 1,5 pa3a cBigunThb
Npo aKTMBaLil0 BiNbHOPaAMKabHUX peakLid. Tpurepom nisHix nepeayacHux nosoris € 36inbweHHa MAA B | Tpu-
mecTpi Ha 17,4 %. MigsnwenHAa MJA Ha 23,4 % B | TpUMeCTpi CBiAUYMTb NPO PU3MK paHHiX NepeayacHUX Nosoris i
BHYTPiLUHbOYTPOGHOI 3arMbeni naoga. 3HuxeHHA akTMBHoCTi COJ B | TpumecTpi Ha 13,0 % Moxe 6yTU NpeauKTOPOM
nepeaYacHux nonoris. 3HMxKeHHA akTmeHocTi COZ Ha 18,2 % y | TpUMeCTpi CBiAYMTb Npo AeKoMreHcauito ajan-
TaLiMHMX MEXaHi3MiB. BHAC/iJOK OKCMAATMBHOIO CTPECY, CPUUYMHEHOrO HAKOMMYEHHAM 37Cs y n1aLeHTi, Manke B 2
pa3n 3HUKYETbCA aKTMBHICTb rAyTaTioH-S-TpaHcdepasun. Y | TpUMeCTpi aKTMBHICTb KaTanasu B KpoBi BariTHux 1b T1a 1c
nigrpyn 6yna 3HuxeHa Ha 39,2 % Ta 44,9 %. [AMHamika Katanasu y |l TpumecTpi BKa3ye Ha aKTMBaLit0 NpUCTOCYBaNb-
HMX peakuin. Micnsa 25 TMKHIB y BariTHMX 1b i 1c nigrpyn Bia6yBaeTbCA NPUrHIYEHHA aKTMBHOCTI KaTasasu Yepes BUC-
HaXXEeHHA MeXaHi3MiB aHTMOKCUAAHTHOrO 3aXMCTY. AKTMBHICTb '¥Cs y nnaueHTi BuLe 4,5 BK/Kr BUKNMKAE BUCHAXKEH-
HA aHTMOKCMAAHTHUX MEXAHi3MiB, WO NiATBEPAKYETHCA CTIMKMM NPUrHiYEHHAM akTMBHOCTI KaTasiasu 1a CO/J Ha doHi
BUCOKMX piBHiB AK Ta MAA B KpoBi. KpUTHMUYHOW Ana BariTHOCTI € akTMBHICTb ¥7Cs y nnaueHTi noHag 10,4 BK/Kr.
BucHoBKM. HakonmuenHa '¥Cs y nnaLeHTi npu3BoanTh 40 aKTMBALLii NEPEKMCHOrO OKMCIEHHA NiNiAiB MOHaZ MOX-
JMBOCTi aHTMOKCUAAHTHOT cuCTeMM. EkcTpemanbHi edeKTH 3anexatb Bif akTMBHOCTI 7Cs i KOMMNEHCATOPHOI 34aTHOCTI
nnauenTu. Mokasumkn MAA, AK, COJ i Katanasu € NPOrHOCTUYHUMM LWOAO MOTYKHOCTI OKCMAATMBHOMO CTpecy Ta cue-
HapiiB BariTHOCTI.
KntouoBi cnoBa: HEBMHOLLYBAHHSA BariTHOCTI; nnaueHTa; '¥Cs; nepeKkMcHe OKUCIEHHSA NinifiB; aHTMOKCUMAAHTHMM
3axmCT.
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BIOCHEMICAL MARKERS OF MISCARRIAGE ASSOCIATED WITH
THE INTRAPLACENTAL ACCUMULATION OF ¥Cs

The impact of the environment on human health in modern conditions cannot be underestimated. The study of the
pathogenesis of disease is impossible without establishing the factors of destabilization of biological membranes.
The article highlighted the problem of lipid peroxidation and antioxidant defense associated with the accumulation
of radiocesium in the placenta.
Objective: to determine the biochemical markers of miscarriage associated with the accumulation of *¥Cs in the pla-
centa.
Materials and methods. According to the research design, pregnant women were divided into groups. Group 1
included 153 women with reproductive losses in anamnesis and signs of termination of the current pregnancy.
Group 2 (control) included 30 women with an uncomplicated pregnancy and medical history. The women of Group
1 were divided into subgroups: 1a - in which the pregnancy ended with timely delivery, despite threatening signs
of termination; 1b - pregnancy ended in late premature birth; 1c - pregnancy ended in early premature birth.
Accumulation of ¥7Cs with different activity was detected in the placentas of both groups by B-spectrometry. The
effect of ¥Cs is the activation of free radical processes. The strength of oxidative stress was studied by the content
of diene conjugates (DC) and malondialdehyde (MDA) in the blood. The antioxidant capacity was determined by the
activity of catalase, glutathione-S-transferase, and superoxide dismutase (SOD). Biochemical studies were per-
formed using a spectrophotometer «Specol-11» (Germany).
Results. The increase of DC in the 1% trimester by 2.25 times, in the 2 and 3" trimesters by 1.25 and 1.5 times indi-
cates the activation of free radical reactions. The trigger for late preterm births is an increase in MDA in the 1¢
trimester by 17.4 %. An increase in MDA by 23.4 % in the 1* trimester indicates the risk of early premature birth and
intrauterine death of the fetus. A decrease in the activity of SOD in the 1* trimester by 13.0 % can be a predictor of
premature birth. Decreased activity of SOD by 18.2 % in the 1** trimester indicates decompensation of adaptation
mechanisms. As a result of oxidative stress caused by the accumulation of *¥’Cs in the placenta, the activity of GST
decreases almost 2 times. In the 1** trimester, catalase activity in the blood of pregnant women of the 1b and 1c
subgroups was reduced by 39.2 % and 44.9 %. The dynamics of catalase in the 2™ trimester indicate the activation
of adaptive reactions. After 25 weeks, catalase activity is inhibited in pregnant women of subgroups 1b and 1c due
to depletion of antioxidant protection mechanisms. The activity of *¥Cs in the placenta above 4.5 Bq/kg causes
depletion of antioxidant mechanisms, which is confirmed by persistent inhibition of catalase and SOD activity
against the background of high levels of DC and MDA in the blood. Critical for pregnancy is the activity of "¥Cs in
the placenta above 10.4 Bq/kg.
Conclusions. The accumulation of ¥’Cs in the placenta leads to the activation of lipid peroxidation beyond the
capacity of the antioxidant system. Extreme effects depend on the '¥Cs activity and placenta compensatory ability.
Indicators of MDA, DC, SOD, and catalase are prognostic regarding the power of oxidative stress and pregnancy
scenarios.
Keywords: miscarriage of pregnancy; the placenta; *¥’Cs; lipid peroxidation; antioxidant protection.
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BCTYII INTRODUCTION

HesunomyBanus BaritHocti (HB) — aktyansaa mpo6- — Miscarriage remains an actual problem today. The
neMa chorojieHHs. ['omoBHUM 3aBmaHHIM cydacHoro — main task of modern obstetric science is to reduce
aKylIepcTBa € 3HI)KGHHs dYacToTd penponyktuBHuX  the frequency of reproductive losses. Determining
BTpaT. BusHauenns maroreHeTnununx unHHMKIB HB mae  the pathogenetic factors of miscarriage makes it
MO>KJIMBICTB 3a100irTu wiii narosnorii. Binomo, mo 310- possible to prevent this pathology. It is known that
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pOB’ST HOBOHAPOKEHOTO BHU3HAYAETHCSI YMOBaMH, B
SAKUX PO3BHBAETHCS TUTiA. HecipusaTauBi yMOBH CripryHn-
HAIOTH aKylIepchKi Ta TepUHATalbHI YCKJIaJHEHHS,
BIUTMBAIOTh HAa IMMOCTHATAJIbHY 1 COLIaJIbHY aJamTarilo.
Buennmu oBeeHo 3B’ 430K HEBUHOITYBAaHHS BariTHOCTI
3 (akropamu 30BHIIHBOrO cepeaoBuma [1-4]. Eko-
Joris YKpaiHu mocTpakaana BHACTIIOK aBapii Ha Yop-
HOOMJIBCHKIN aToMmHii enmekTpocTtanilii (HUAEC), ska He
Ma€ aHaJIOTiB 3a KUIBKICTIO PaJiOHYKIIi/IiB, 10 TOTPaIu-
JIM B JIOBKIJLIS, TTOMICIO ypakeHHs 1 Hacigkamu [5—10].
UYepes 38 pokiB ekojoris YKpaiHu MOKpauiuiacs 3aBasi-
KU pO3Maay i Mepepo3noIiTy 130TOMIB Y HABKOJIHUITHRO-
My CepeloBHILI. 3a0pyJHEeH1 pagioi30TomaMu eKoCucTe-
MU € JIPKEpEJIOM OMPOMiHEHHS sl IIOAUHH. JlOBroTpH-
Baje ONPOMIHEHHS MaJlUMHU J03aMH Ma€
HACJIAKIB, HI)K TOTY>XHE OJIHOPAa30BE OIPOMIHCHHS.
3BiJicH iCHY€ HayKOBHUH iHTEpeC NI0 BiJJaJICHUX HACIi-
KiB YopHOOUIBLCHKOT KaTacTpOdH.

OlIbIIE

Haii6inpmy HeOe3neKky B JOBTOCTPOKOBiHM Iepcrex-
THBI CTaHOBUTHL pajiorne3iit (1¥Cs) yepe3 3a0pyHCHHS
IPYHTY, BOJH, IPOLYKTIiB POCIMHHOIO i TBAPUHHOIO T10-
xopkeHHsA. ¥’Cs € Oera- 1 raMMa-BUIIPOMIHIOBaYeM 3
nepiogqoM HamiBposmaxy 30 pokiB i
nepiogoMm HamiBposmaay 100 muiB y mopocnux i 20-50
nHiB y nitedt [11-13]. B oprani3m droauHu pajionesii
MoTparJisie O10JIOTIYHUM JIAHIFOTOM «POCIHHU — TpPaB-
HUW TPaKT TBApHH — MPOJYKTH XapuyBaHHs». [[xxepena-
MH HaJXxoJpKeHHs ¥7Cs B opraHi3Mm JIFOAUHU € MOJOKO,
M’sICO, ST, JTICOBI sirou, Tpubw [7, 8]. PiBeHb IXHBOTO
paaioakTUBHOIO 3a0pyHEHHS JIOCI 3aJIMIIAETHCSI BUCO-
kuM [6—10, 13]. Exonoriude Omarormnonaydds OKpeMOTro
perioHy He TapaHTye CIOKMBaudaM BiJICYTHICTh paiio-
HYKJIZIB y NpojayKTax xapuyBaHHs. [losicHioeTbes e
aKTHBHUM TOBapOOOMIHOM MiX perioHamH.

O10JIOTTYHUM

Edextu HanxomxenHs ¥°Cs B opraiam ajiMeHTap-
HUM IUISIXOM TOB’si3aHI 31 BCMOKTYBaHHSIM Y KPOB Ta
HaKONHUYCHHSM B OpraHax i CUCTeMax 3 IIiJIBUIICHOIO
paniouytinuBicTio. TakuM opraHoM € maneHrta. [Ipuyu-
HOI HEBHMHOIIYBaHHS € JICKOMIICHCAIliS IUIalleHTapHOT
€MHOCTI.

Hakonnuennst *¥’Cs y mianeHTi BUKIHUKA€E pagialliii-
HHI CTpec 1 MopyIIye ii apXiTeKTypy. 3arajibHOIO 3aKO0-
HOMIPHICTIO Oy/Ib-SIKOTO CTPECY € aKTUBAIIisl TPOOKCHU-
JIAaHTHUX peakiii. llepekncHe OKWUCICHHS IIITiIB
(ITOJI) € ogHMM 13 BaKJIMBUX OKHCIIFOBAJILHUX IPOIIECIB
B oprani3mi JroauHd. [1OJ] BinmuBae Ha BiJTHOBIICHHS
MeMOpaH, CHHTE3 IMPOCTArIaHIUuHIB, TPOMOOKCAHIB, JICH-
KOTPI€HIB, TJIIOKOKOPTUKOIAIB, nmporecrepony. [1OJI €
MOKa3HUKOM QJaNTalliiHUX MOXIIMBOCTEH Opraizmy y
BIZITOBI/Ib HA BIUIMB HecnpusTianBux ¢axropis. [TOJI —
1[e OKHCIIOBaJbHA JeTpajiallisl JIIIi/iB, 10 IiJ] BIUIUBOM

the health of a newborn is determined by the con-
ditions the fetus develops. Unfavorable conditions
cause obstetric and perinatal complications and
affect postnatal and social adaptation. Scientists
proved the connection between miscarriage of preg-
nancy and environmental factors [1-4]. The ecolo-
gy of Ukraine suffered as a result of the accident at
the Chornobyl nuclear power plant (ChNPP),
which has no analogs in terms of the number of
radionuclides that entered the environment, the
area affected, and the consequences [5-10]. After
38 years, the ecology of Ukraine has improved
thanks to the decay and redistribution of isotopes
in the environment. Ecosystems contaminated
with radioisotopes are a source of radiation for
humans. Long-term exposure to small doses has
more consequences than powerful single exposure.
Hence, there is a scientific interest in the distant
consequences of the Chornobyl disaster.

Radiocesium (37Cs) poses the greatest danger in
the long term due to contamination of soil, water,
plant, and animal products. %’Cs is a beta and
gamma emitter with a half-life of 30 years and a
biological half-life of 100 days in adults and 20-50
days in children [11-13]. Radiocesium enters the
human body according to the biological chain
«plants — digestive tract of animals — food prod-
ucts» The sources of 37Cs entering the human
body are milk, meat, eggs, wild berries, and mush-
rooms [7, 8]. The level of their radioactive con-
tamination remains high [6-10, 13]. The ecologi-
cal well-being of a particular region does not guar-
antee consumers the absence of radionuclides in
food. The active exchange of products between
regions explains this.

The effects of ©37Cs after entering the body
through the alimentary route are associated with
absorption into the blood and accumulation in
organs and systems with increased radiosensitivity.
Such an organ is the placenta. The cause of miscar-
riage is decompensation of the placental capacity.

Accumulation of ©¥7Cs in the placenta causes
radiation stress and disrupts its architecture. The
general pattern of any stress is the activation of
pro-oxidant reactions. Lipid peroxidation (LPO)
is one of the important oxidative processes in the
body. LPO affects the restoration of membranes,
and the synthesis of prostaglandins, thrombox-
anes, leukotrienes, glucocorticoids, and proges-
terone. LPO is the main indicator of the body’s
adaptive capabilities in response to the influence of
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AKTUBHUX (OPM KHUCHIO MPU3BOAMUTH IO MOIIKOIKEH-
HS KIITHHHHUX MeMOpaH 3 MOJalbIIO 3aru0Oeriio
kmitaH [14, 15].

KnituHu opranizaMy ckiiaaroThes 3 MOseKy1. Hasi-
HICTh Y MOJIEKYJIl CITapEHUX €IEKTPOHIB CBIIYHUTH TPO il
cTabuTpHICTE. KITiTHHH, SIKi TIpeAcTaBlIeHI CTa0iTbHUMHU
MOJIEKYJIaMH BBa)KalOThCS 3A0POBUMHU. Morekynu 3 He-
CTIapEHUM CJISKTPOHOM B 0OOOJIOHIII € HeCTaOITbHUMH
Ta arpecuBHUMU. Lle BinbHI panukanmu. [HiniaTopom
BUTBHOPAAUKAITBHOTO OKHCIICHHS € aKTHUBHI (hOpMHU
kucHO0 (AD®K). Ilporec mMepeKUCHOrO OKWUCIICHHS JIiMi-
1B 1HIIIoeThbes B3aemonicro APK 3 HeHacnueHUMU
JKUPHAMH KHCJIOTaMH, SIKi YTBOPIOIOTH (hocdomimiaHui
map MmemOpas. [Ipu nupomy, BUIbHUI KHUCHEBHI paau-
KaJl BiIOWpae BiJl MOJIEKYI YKUPHOI KUCIOTH TTO3UTHBHO
3apsiPKEHUN aTOM BOJIHIO, IO IHIIIFOE€ HOBY JIAHITFOTO-
BY pEaKIifo 3 HAKOMTMYECHHIM Y T€OMETPUIHIN MPOT-
pecii arpecHBHUX MOJIEKyJl. BHACIiIOK HaTHUIIKY
AO®K B opranizmi nopymyetbest 6ananc «ADPK — antu-
OKCUJAHTHU», 0 OPU3BOAUTH 110 yukoxkeHHs JJHK,
0inkiB, MeMOpaH 1 KIiTHH. OKUCITIOBAILHUIA CTpeC MiJl-
TBEPDKYETHCSI BUCOKMMH DPIBHSAMU MajJOHOBOI'O Jlialb-
neriny (MQA), nienoux kou’roratiB (/K), ocHOB
ludda B KpoBi, SKi MEPEBUILYIOTH (i310JI0TTUHI MOXK-
nBoOCTI aHTHOKcHAaHTHOI cuctemu (AOC) [14, 15].

HK € neppunuumu npoaykramu 110JI, TokcuunuMu
JUTSL IIMOTIPOTEi/iB, O1JIKiB, HYKJIETHOBHX KHCIIOT 1 ep-
MeHTiB. JIK yTBOPIOIOTBCSI B Pe3yJIbTaTi BUIbHOPAIN-
KaJIbHOI'O OKHCJICHHsI apaxiJloHoBoi kucioTtu. Jlino-
MEPOKCUAN — HECTiiKi pedoBuHU. OKHCHE Tepepoj-
JKEHHS MOJiHEHACHYCHUX KUPIB TPU3BOJUTH 1O HAKO-
MUYEHHS BTOPHHHUX MPOAYKTIB okucieHHs. MDA €
HaiOUTpII 3HAauymuM 3 HuX. [IpogykToM B3aemomii
MJIA 3 aMiHOBMiICHHUMH CIIOJTyKaMH € A (OBI OCHOBH.
Ix HakonuueHHs necTabinizye KITHHHI MEMOpPaHH.

[Mpu akrtusanii [1OJI HaNOINBIIOr0 MOIIKOHKEHHS
3a3Hae ¢ocdomimiaauil map MemOpaH, IO MPHU3BO-
JIUTh 0 MiJBUILCHHS €KCKpelil Oijka Ta MOpyIICHHS
JIETOKCUKAIIii TTPOAYKTIB MeTa00IIi3My B €HJIO0IIa3Ma-
THYHOMY petukynymi. Peakuii ADK 3 okcuzmom azory
YTBOPIOIOTH MEPOKCUHITPUTH, SIKI BIUIMBAIOTH Ha JIH-
XaJbHUH JIAHIFOT MITOXOHJIPiK 1 TPU3BOMASITH JIO 3aru-
6emni kiitu [ 14, 15].

Bnacninok akrusauii [10JI aktuByroTecst pepMeHTH
CHUCTEMHU aHTHOKCHUAAHTHOTO 3aXUCTY, 30KpeMa cyIie-
poxcuaaucmyTasa (COJL), kaTanasa, riyTaTIOHIIEPOK-
cujasa Ta rayrarionpeaykrasa [14—17]. CO nepem-
KOJ[Ka€ MEePETBOPEHHIO CYNEPOKCHIHOTO aHiOH-PajIu-
Kajla Yy BUCOKOTOKCHYHHMH TiAPOKCHJIBHUHM paauKall.
COJl sk NepBUHHHUI aHTUOKCUAAHT JCaKTHBYE akK-
tuBHI Popmu kucHio. COJI crpusie Tpancopmairii

adverse factors. LPO is an oxidative degradation of
lipids, which under the influence of reactive oxygen
species causes damage to cell membranes with sub-
sequent cell death [14, 15].

Body cells are made up of molecules. The presence
of paired electrons in a molecule indicates its stabil-
ity. Cells represented by stable molecules are consid-
ered healthy. Molecules with an unpaired electron in
the shell are unstable and aggressive. These are free
radicals. The initiator of free radical oxidation is
reactive oxygen species (ROS). The process of per-
oxidation is initiated by the interaction of ROS with
unsaturated fatty acids that make up the phospho-
lipid layer of membranes. At the same time, the free
oxygen radical selects a positively charged hydrogen
atom from fatty acid molecules, which initiates a new
chain reaction with the accumulation of aggressive
molecules in a geometric progression. Due to the
excess of ROS in the body, the balance of «ROS —
antioxidantsy is disturbed, which leads to damage to
DNA, proteins, membranes, and cells. Oxidative
stress is confirmed by high levels of malondialdehyde
(MDA), diene conjugates (DC), and Schiff’s bases
in blood, which exceed the physiological capabilities
of the antioxidant system (AOS) [14, 15].

DC are the primary products of LPO. They are
toxic to lipoproteins, proteins, nucleic acids, and
enzymes. DK are formed as a result of free radical
oxidation of arachidonic acid. Lipoperoxides are
unstable substances. Oxidative degeneration of
polyunsaturated fats leads to the accumulation of
secondary oxidation products. MDA is the most sig-
nificant of them. The product interaction of MDA
with amine-containing compounds is Schiff bases.
Their accumulation destabilizes cell membranes.

When LPO is activated, the phospholipid layer of
membranes suffers the greatest damage, which leads
to increased protein excretion, and impaired detox-
ification of metabolic products in the endoplasmic
reticulum. ROS with nitric oxide form peroxyni-
trites, which affect the mitochondrial respiratory
chain and lead to cell death [14, 15].

LPO activation mobilizes the antioxidant defense,
including superoxide dismutase, catalase, glu-
tathione peroxidase, and glutathione reductase [14—
17]. Superoxide dismutase (SOD) prevents the
conversion of the superoxide anion radical into the
highly toxic hydroxyl radical. SOD as a primary
antioxidant deactivates reactive oxygen species.
SOD contributes to the transformation of superox-
ide anions into less dangerous oxygen and hydrogen
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CYNEPOKCHIHUX aHIOHIB Y MEHIII HEOE3MeUH1 KUCEHB 1
MepeKruc BOAHIO. AKTHBHICTh KaTaja3H IOB’s3aHa 3
aktuBHicTio COJI. TxHi KOHIEHTpaIli] B3aeMo3anexKHi.
CO/l Mae remaTonpoOTeKTOPHY, PErCHEPYIOYY, paJIior-
POTEKTOPHY, TPOTH3ANAIBHY 1 aHTUTHUBIPYCHY JifO.

AHTHOKCHJIaHTHI MeXaHi3MH yHiBepcanbHi [16, 17].
ITpoxyxtu I1OJI HeHTpani3yrOTh YOTHPH TTOCITiTOBHI
JHIT aHTHOKCUAAHTHOTO 3aXUCTY. Y TPhOX Oepe ydacTh
rytarion (GSH). BucHa)keHHsI €HIOTCHHUX 3aIaciB
TIyTaTioHa yIMOBIJIBHIOE NPOIECH JIeToKcuKamii. Ha
NepuIoMy eTamni TOKCHYHI PEYOBHHHM MiJ BIJIMBOM Ka-
Tanasu, CYMEepOKCHUINNCMYTa3H 1 HEepyNOIUIa3MiHy IIe-
PETBOPIOIOTHCSI HAa KUCEHB 1 Boay. ['inpodinbpHi meTa-
0OJIiTH BCTYIMAalOTh B pPEaKIif0 KOH foramii 3 Tiy-
TarioHOM Ha JpyTiit cTaxii. Tpers cTanis noB’si3aHa 3
CSKCKPEIII€I0 KOH IOTOBAaHUX IMOXIJHUX 3 OpraHi3my.
UeTBepTHuii ertam — Iie permapaTHuBHA peTreHeparlis IOII-
KOJDKEHHUX MoJieky [16, 17]. I'nmyTaTioH TpaauiiiHo
BB)KAETHCS KJIIOUYOBUM aHTHOKCHIAHTOM IIPU OKHC-
HOMY cTpeci. TakoX TIyTaTioH MATpUMYE IMYHHY BiJl-
MOBib, METa0O0Ji3M, MIKPOEIEMEHTHHH TeMOoCTas,
npolidepartiro, nudepeHiiitoBadHs i armonro3. OyHk-
il TIyTaTiOHMEPOKCUAa3! 3ajekaTh Bil ii ekcrpecii,
BUPaXKEHICTH SIKO1 CBIAYUTH PO HATIPYKEHICTh CHUC-
TEMHOTI'0 PEJIOKC CTaTyCy 1 MeXaHi3MiB €HI0Teii-3a-
JeXHOT BazoawisATaiii. BigHoBIeHa ¢dopma TIyTaTioHY
(GSH) neperBoproerscsi B okucieny (GSSG) mig
BIUTMBOM TJIyTaTiOHNIEpOKCUAa3u. BiqHoBeHu riy-
TaTioH 3axumrae SH-rpymm OinKiB BiJi OKWUCIICHHS.
36epexenns SH-rpynu 6inka BiiOyBaeThCs 3a paxy-
HOK okuciieHHss SH-rpynu rinyrationy. OKUCICHHS
TIIyTaTiOHY BiJIOYBAa€ThCS B PE3yJbTaTi OKUCIIOBAIBHO-
ro crpecy. CHiBBiTHOIICHHS BiJHOBIICHUI/OKHUCIIE-
HMH IITyTaTioOH BKa3y€e Ha CTYIIIHb OKMCHOTO CTPECY.

OTxe, MEPEeKHCHUN TreMocTa3 — HeoOXiJHa yMOBa
Bynp-sikuii  maToNIOTiYHWUN TIpOIleC PO3BU-
BAa€ThCS Ha TJII MPOOKCHAAHTHOI akTuBamii. BHyT-
pIIlTHE ONMPOMIHIOBaHHS TOPYIIYE OKHCHO-BiTHOBHI
MpoIecH Ta (PYHKIIIOHAIBHY CIPOMOXKHICTh KIIITHH-
HUX MeMOpan. ToMy BHHUKae HayKOBHH iHTEpeC a0
Oioximiunux acnektiB HB, moB’s3anux 3 iHTpamia-
LIEHTaApHUM HaKomu4eHHsM 37Cs.

KUTTA.

META
BuzHauutn 0ioXiMiyHI MapKepy HEBHHOIITYBaHHS
BariTHOCTI, NOB’si3aHl 3 HakKonmW4eHHsM “*¥’Cs y Tmuia-

LIEHTI.

MATEPIAJIA TA METOIU
BignmoBimHO A0 nu3aiiHy IOCHIPKEHHS BariTHi Oynu
posnojineni Ha rpynu. JJo mepmoi rpymnu (rpyma 1)

peroxide. Catalase activity is related to SOD activi-
ty. Their concentrations are interdependent. SOD
has hepatoprotective, regenerating, radioprotective,
anti-inflammatory, and antiviral effects.

Antioxidant mechanisms are universal [16, 17].
Four lines of antioxidant defense sequentially neu-
tralize the products of LPO. Glutathione (GSH) is
involved in three. Depletion of endogenous glu-
tathione reserves slows down detoxification process-
es. In the first stage, toxic substances under the influ-
ence of catalase, superoxide dismutase, and cerulo-
plasmin are transformed into oxygen and water.
Hydrophilic metabolites enter into a conjugation
reaction with glutathione in the second stage. The
third stage is associated with the excretion of conju-
gated derivatives from the body. The fourth stage is
the reparative regeneration of damaged molecules
[16, 17]. Glutathione is traditionally thought of as a
key antioxidant in oxidative stress. In addition, glu-
tathione supports immune response, metabolism,
microelement hemostasis, proliferation, differentia-
tion, and apoptosis. The functions of glutathione
peroxidase depend on its expression, which expres-
siveness indicates the tension of the systemic redox
status and mechanisms of endothelium-dependent
vasodilatation. The reduced form of glutathione
(GSH) is converted into an oxidized form (GSSG)
under the influence of glutathione peroxidase. The
reduced glutathione protects SH-groups of proteins
from oxidation. The preservation of the SH-proteins
occurs due to oxidation of the SH-group of glu-
tathione. Oxidation of glutathione occurs due to
oxidative stress. Ratio reduced/oxidized glutathione
indicates the degree of oxidative stress.

So, peroxide hemostasis is a necessary condition of
life. Any pathological process develops against the
background of pro-oxidant activation. Internal radi-
ation disrupts redox processes and the functional
capacity of membranes. Therefore, there is scientif-
ic interest in the biochemical aspects of miscarriage
of pregnancy associated with intraplacental accu-
mulation of %37Cs.

OBJECTIVE

Determinate the biochemical markers of miscar-
riage associated with the accumulation of ©¥7Cs in the
placenta.

MATERIALS AND METHODS
According to the research design, pregnant women
were divided into groups. Group 1 included 153
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yBIMIIIM 153 *KiHKM 3 penpOayKTUBHUMH BTPAaTaMH B
aHaMHe31 Ta O3HaKaMH MepepuBaHHs MOTOYHOI Barit-
HocTi. JIpyry rpyny (rpyna 2, koutpoibHa) ckianu 30
JKIHOK 3 HEYCKJIaJHEeHUM IMepebiroM BariTHOCTI Ta
anamHe3oM. CepenHili Bik BariTHUX B 000X Tpymax
cta- HOBUTH (33,4 £ 5,2) poky. HaiiGinpme xiHOK
oymo 3 Kwuea Ta obmacti (69,4 %); i3 3aximgHOI,
CXIJHOI Ta LEHTPaabHOI YKpainu Bianoriano 8,2 %, 5,5
% 1 16,9 % BariTHUX.

VY 37,3 % >kiHOK mepuioi Tpyny MHHYJ BariTHOCTI
nepepuBanucs nepeBaxHo B | Tpumectpi. [lonepenni
BariTHOCTI y 20,9 % >XKiHOK 3aKiHYMJINCS NepeadacHU-
MU nonoramMu. Maiixke 4,6 % XKiHOK MepeXuIn 3aBMH-
panHs mona Ha 34-38-my THXKHAX BariTHOCTI. YacTu-
MU IPUYUHAMH PENPOAYKTUBHUX BTpAT OyJU: TOPMO-
HallbHUI aucOananc — y 73,3 % BHUMaAKiB, CITaJKOBa
tpombodinia —y 30,1 % xiHok, iHpekuis —y 53,0 %
oci0, oOTypalliiHa HEIOCTATHICTh IIMHKH MaTKH — Y
33,3 % nauienTok. Ilepedir BariTHOCTI yCKJIaJAHIOBAB-
cs ianeHtapHoro nuchynkmiero. JlikyBanHs He
3aBX/IM JaBajio MO3UTHBHUHN edekT. Hezpaxaroun Ha
CXO0Xl YHHHHKI, CIEHapii BariTHOCTI BIJPIi3HSIIKCS.
Bignosinato Ha 3amuTaHHS PO Pi3HI CrieHapii Barit-
HOCTI Ha (DOHI CXOXKHX MATOTeHETUYHHUX (PaKTOpiB cTa-
710 BUsiBJieHHsI 1¥CS 3 pi3HOIO 00’ €MHOI aKTHUBHICTIO B
ycix 0e3 BUHATKY IJIAlleHTaX 000X T'PYI METOAoM [3-
CIeKTpoMeTpil 3a JomoMoror anaimizatopa «Scaler
RC-101» (Smownist). Xapakrep IIalleHTApHUX YIIKOI -
YK€Hb BUBYAJIN 3T1HO 3 IPOTOKOJIOM MOp(dOIoridHoro
nociipkenHs miamneHT (popma Ne 013-1/0) [18] Ha
Mmikpockomnax Olympus BX51 ta Axioskop 40. Bcera-
HOBJICHO, 110 BINIUB *¥’Cs mopyiye apxiTekTypy Iuia-
[EHTH, & eKCTpeMallbHI eeKTH 3aJexarhb BiJl 00’ eMy
iHkopriopoBanoro ’Cs [3, 4].

JKiHok mepioi rpynu s TPOBEISHHS JAETaIbHOTO
aHaii3y OyJ0o pO3MOIiJIEHO Ha MIATPYyNH: la — XKiHKH, y
SAKUX BariTHICTh 3aKiHYHMIJIACS CBOE€YACHUMH IIOJIOTa-
MU, He3Ba)Kal0UW Ha Iepedir 3 o3HaKaMu 3arpos3u Ie-
pepuBanHs; 1b — BariTHICTH 3aKiHYMIIACS MI3HIMU TTe-
penuacHuMu nonoramu B 28—36 TuxkHIB + 6 nHIB; 1C —
BariTHICTh 3aKiHUYMJIACA PaHHIMH NEpeaYyacHUMH IO-
jjoramu B 22—27 THxHIB + 6 qHIB. 3a JaHUMH [3-CIIeKT-
pomeTpii y KIHOK KOHTPOJBHOI I'PYyNH B IUIALEHTaX
BusiBiieHo J1o 1,0 Bk/kr ¥7Cs, 1o He MopynryBaio iXHi
apXiTeKTOHIKY Ta (yHKIIOHATBHY 37aTHICTE. Y 30 %
BHIAJKIB Ha MAaTEpUHCHKIH IMOBEPXHI IUX IUIANCHT
BHSIBJICHO JUISHKH imeMii. Y miamneHTax miarpyna la
Hakonm4yBajochk Bif 1,1 br/kr no 4,4 bx/kr *¥Cs, mo
MPU3BOAWIO JO TIOPYIIEHHS MIKPOIMPKYJIAIl Ta
muctpodiuanx 3miH. Y 30 % BunangkiB Ha Mare-
PUHCBKIH MOBEpPXHI LUX IUIALIGHT OYJO BUSBJICHO

women with reproductive losses in anamnesis and
signs of termination of the current pregnancy. Group
2 (control) included 30 women with an uncompli-
cated pregnancy and medical history. The average
age of pregnant women in both groups is 33.4 + 5.2
years. Most women were from Kyiv and the region
(69.4 %); from the western, eastern, and central of
Ukraine — 8.2 %, 5.5 %, and 16.9 % of pregnant
women, respectively.

In 37.3 % of women in the first group, previous
pregnancies were interrupted mainly in the 1st
trimester. Past pregnancies in 20.9 % of women
ended in premature birth. Almost 4.6 % of women
have experienced fetus death at 34-38 weeks of
pregnancy. Frequent reasons for reproductive losses
were: hormonal imbalance — in 73.3 % of cases, he-
reditary thrombophilia —in 30.1 % of women, infec-
tion —in 53.0 % of people, obturation failure of the
cervix — in 33.3 % of patients. The course of preg-
nancy was complicated by placental dysfunction.
Treatment did not always have a positive effect.
Despite similar factors, pregnancy scenarios dif-
fered. The answer to the question regarding different
pregnancy scenarios against the background of sim-
ilar pathogenetic factors was the detection of ¥’Cs
with different volume activity in all placentas of both
groups without exception by the p-spectrometry
method, using the «Scaler RC-101» analyzer (Japan).
The nature of placental injuries was studied accord-
ing to the protocol for the morphological examina-
tion of the placenta (form No. 013-1/0) [18], using
Olympus BX51 and Axioskop 40 microscopes. It has
been established that exposure to $¥7Cs disrupts the
architecture of the placenta and extreme effects
depend on the volume of incorporated 37Cs [3, 4].

The women of Group 1 were divided into sub-
groups for detailed analysis: 1a — in which the preg-
nancy ended with timely delivery, despite the course
with signs of a threat of termination; 1b — pregnan-
cy ended in late premature birth at 28-36 weeks + 6
days; 1c — pregnancy ended with early premature
birth at 2227 weeks + 6 days. According to 3-spec-
trometry, up to 1.0 Bg/kg of ¥’Cs was detected in
the placentas of women in the control group, which
did not disturb their architecture and functional
capacity. From 1.1 Bg/kg to 4.4 Bg/kg ©#¥Cs were
accumulated in the placentas of subgroup 1a, which
led to microcirculation disturbance and dystrophic
changes. Areas of ischemic were found on the
maternal surface of these placentas in 30 % of cases.
The decidual membrane in 50 % of cases contained
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ninsHKY imemii. [lenmayanbHa obosionka B 50 % Bu-
najKiB MicTuia «adyHKUIOHAJIbHI 30HM» 3a PaxyHOK
KOHBEPTCHIIIT TPOMDKHHUX 1 TepMiHaILHIX BOPCHHOK 3
($hiOpo3Hoto cTpomoro. CBo€vacHe JiKyBaHHsI IJIAICH-
TapHOi MUCPYHKIT y KIHOK la mArpynu TO3BOJHIIO
MPOJIOHTYBAaTH BariTHiCTh 10 37—40 THxHIB. Ak-
TuBHICTH 4,5-10,4 br/kr ¥'Cs y mmaneHTax miarpymnu
1b BHACHiJIOK MOIIKOMKEHHS MAaTEPUHCHKOI CTPOMM
cTaja TPUrepOM Mi3HIX IepeayacHux noJoris. [lpu up-
OMy MaTepWHChKa TOBEPXHS IUIAICHT IpEICTaBIeHA
BOTHHUIIAMH imIeMii Ta KpoBOBWIIMBIB. JlemuayanpHa
000JI0HKa MICTUTh «a(yHKIIIOHATBHI 30HW» Ta ALISH-
ku BigmapyBaHHs. [1nogosi o6ononku B 80 % Bunan-
KIB 3 O3HakKaMu 3amnajeHHs. AKTHUBHICTL 37Cs rmoHaj
10,4 Bx/kr mpu3Bena 10 yIIKOIKEHHS MAaTePUHCHKHX 1
MJI0JIOBUX CTPYKTYP Y IUIALIGHTax >KIHOK miaArpymu lc,
[0 MOXXHa BBAXKATH WMOBIPHOIO MPUYHHOIO pPaHHIX
repeyacHUX IOJIOTIB Ta yTpOOHOI 3arubeni 1ioja.
[Ipu MopdoJIOTTYHOMY TOCHIIKEHHI TaKWX IJIAlEHT
BHSIBJICHO HE3PUTICTh MPOMDKHHX 1 TEpMiHAJIBHUX BOP-
CHUHOK, TOCTpUM 3analibHUH Mpouec AeHUayalibHOL
000JIOHKH, TII00ATbHE 3HWXKEHHS CyIWHHOI mepdysil
BHACIIJIOK TOTAJIBHOTO BiJIIAapyBaHHs JCHUAYalbHOT
o6omonku. OTxe, BHyTpimrHE ompomiHeHHsS ¥’Cs mo-
Haj 10,4 Br/kr € ¢atanpaum st toiona [3, 4].
OyHKITIOHATFHA CIIPOMOXKHICTh TUTAIIEHTH BU3HAYA€
creHapii BariTHOCTI Ta MEpPCHEKTHBU JIJIi HOBOHAPO/I-
skeHoro.  OcobnmBocTi
MPOIIECIB TiJ BIUIMBOM HAKOIMYEHOTO B ILIAIEHTI
137Cs BusHawanucs MeBHUMHM OiOXiMiYHMMH ITOKA3HHM-
kamu. JJ1s MiarHOCTHMKM TATOJIOTIi JIIMONEpOKCHIaIii
BU3HAYad B KpoBi BMicT nepBuHHUX (JIK) i BTOpHH-
Hux (MJIA) nponykri I10JI. AHTHOKCHIAaHTHHH CTa-
TyC OIIIHIOBAJIM 32 aKTUBHICTIO KaTajasH, TJIyTaTioH-S-
tpancdepasu ta COJ. JlocmimpkeHHS TPOBOAMIA Ha
cnekrpodoTomerpi «Specol-11» (Himeuunna).

OKHUCIIOBAJIBHO-BIJTHOBHUX

CTaTMCTMYHUIA aHani3 paHux

CraructuuHy 00poOKy pe3yJibTaTiB AOCTiHPKSHHS MPO-
Boamiu Ha 1K 3a nomomororo Microsoft Excel (2016) i
KyTOoBOTO TiepeTBOpenHst dimepa. J[ocToBipHOIO BBa-
JKaJIW PI3HULIO MIX MOPIBHSAJIBHUMU 3HAUCHHSIMHU MPU
p < 0,05 (ingekc BiporigHocTi Oubiie 95 %).

ETWUYHI npyHUMNN MeanYHUX AOCHIMKEHb

J03Bin moa0 mpoBeAeHHS HAYKOBUX JOCIHIIKEHBb OT-
pYMaHoO Bix KoMiTeTy 3 MennuHoi etuku Y «lHcTutyT
nejiaTpii, akymepceTsa ta rinekoiorii im. akaa. O. M. Jly-
k’saoBoi HAMH Vkpaiam» (mportokon Ne 3 Bij
07.06.2017 p.).

«afunctional zones» due to the convergence of
intermediate and terminal villi with fibrotic stroma.
Timely treatment of placental dysfunction in
women of the la subgroup made it possible to
extend the pregnancy to 37-40 weeks. The activity
of 4.5-10.4 Bqg/kg of #Cs in placentas of the 1b
subgroup due to damage to the maternal stroma
became a trigger for late premature births. At the
same time, the maternal surface of the placentas is
represented by foci of ischemia and hemorrhage.
The decidual membrane has «afunctional zonesy»
and areas of detachment. Amniotic membranes in
80 % of cases with signs of inflammation. Radioce-
sium activity of more than 10.4 Bg/kg resulted in
damage to maternal and fetal structures in placen-
tas of the 1c subgroup, which can be considered a
probable cause of early premature birth and ante-
natal fetal death. Morphological examination of
the placentas revealed the immaturity of intermedi-
ate and terminal villi, an acute inflammatory
process of the decidual membrane, and a global
decrease in vascular perfusion due to total detach-
ment of the decidual membrane. Therefore, inter-
nal exposure to 13’Cs over 10.4 Bg/kg is fatal for the
fetus [3, 4].

The functional capacity of the placenta deter-
mines pregnancy scenarios and prospects for the
newborn. Features of redox processes under the
influence of 137Cs accumulated in the placenta were
defined by certain biochemical parameters. To diag-
nose lipoperoxidation pathology was determined in
the blood content of primary (DC) and secondary
(MDA) LPO products. Antioxidant status was
assessed based on the activity of catalase, glu-
tathione-S-transferase, and SOD. The research was
using spectrophotometer «Specol-11» (Germany).

Statistical analysis

The study result was statistically processed on a PC
using Microsoft Excel (2016) and Fisher’s angular
transformation. The difference between compara-
tive 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
academic Elena M. Lukyanova of the National
Academy of Medical Sciences of Ukraine» (proto-
col No 3 of 07.06.2017).
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PE3YJIbTATU TA OBI'OBOPEHHS

HaiimomupeHimnown TpuYnHOI0 PEempoOAyKTUBHUX BTPAT €
TUTalieHTapHa TUC(yHKINisS, B OCHOBI KO JIE)KATh aHa-
TOMIYHI MOPYLICHHS Ta aHOMaJbHUH aHTioreHes [19, 20].
VY BariTHUX MEpUIOi TPYINH IUTALCHTAPHA TUCOYHKIIS € pe-
3yJAbTaTOM BHYTPIITHBOTO OMPOMIHEHHS pajioe3ieM.
Bupimansae 3HaueHHS Ma€e KUTBKICTh ¥7Cs, HaKOITUYICHO-
ro B IJlaneHTi. Pamgionesiii mopynrye ricroapXiTeKTOHIKY
TIaleHTH Ta 11 GyHKIIOHAIBHY 31aTHICTS [3, 4, 21, 22].
Pesynprarom BHYTpimHBOro ompomineHHs ¥'Cs € yTBO-
pEeHHsI 3HAYHOI KiTBbKOCTI aKTHBHHX (OpPM KHCHIO
(ADK), okcupaTUBHHI CTpec Ta 3aru0enb KIIITHH.
@OyHKIIOHAIBHA 3[aTHICTh KIIITHH IOB’SI3aHa 3 MEPEKHC-
HAM TemocTtazoM [21, 22]. IIpo- Ta aHTHOKCHIAHTH BH3-
HAYalOTh 3arajbHy OMIPHICTh OpraHi3My i Mexi Horo BHT-
pHUBaJIOCTI 40 30BHIIIIHIX BILIUBIB. B pa3i 30epexeHHs
OKHCHOTO OaJIaHCy MaTOJIOTiYHI peaKiii MPUIMHHSIIOTHCS.
3a meBHUX YMOB BiJIbHI paJINKaIN MOXKYTh 1HIIIIOBaTH
JIAHITFOTOBI1 peakKIlii, siki MPU3BOASATH A0 TOITKOKESHHS
KiniTHH. BinbHi pangukanu (BP) € peaktuBanMEu hpopma-
MU kucHIO (ADK). Jlo HUX BIIHOCATBHCS T1IPOKCHIBLHHN
pamukan (OH"), mepokcun Boauto (H202) i cymepokcu-
Huil pagukan (Oz 7). IigpokcninbHHNA pagyukail — e peak-
THUBHA XiMiuHa yacThWHKa, yrBopeHa 3 Oz i H20,, sika 6e3
po306opy aTakye KIiTUHHI CTpYKTYypH. [lepexnc BoaHIO
OlTbIIr HEOE3MEYHHI HiXK TIAPOKCIIIFHUN pagaukai. Ile-
pEKHUC BOAHIO MOYe IMMPOHUKATHU B siipa KiaiTuH i JIHK.
CyniepokcuaHuii pajgukan MeHm pyiHiBHuU. COJ]
eexruBHO neakrusye ioro [14, 15].

A®K nyxe arpecuBHi. MonekynspHiii Oiororii Bigomi
JeKiabKa MeXaHi3MiB mmomkompKkeHas knitua ADK. Jlo
HUX BIJHOCSTH TEPEKHCHE OKUCIEHHS (OcgoIIimigHoTo
nrapy KJIITHHHHX MeMOpaH 1 JmiJiiB KpoBi; BUTLHOPAJIH-
KanpHe pyiinyBanHs JIHK, 3MiHa OKHCHO-BITHOBHOTO
notenmiany [14-16]. Bucokwuii BMict ADK y mMixkBOp-
CHHYACTOMY MPOCTOPI BUKJIUKAE TOIIKOJKEHHS XOPi-
QIBHOTO JEpeBa, KPOBOBWIMBU Ta iH(APKTH IJIALECHTH.
A®K mnotparuisitoTh y MO3aKJIITHHHUAN TPOCTIp 1 Iia3my
nusixom audysii. Cuny [1OJI oniHIOIOTE 32 BMICTOM Y
KpPOBI JIIEHOBUX KOH’IOTATiB i MaJIOHOBOTO JliaJIbJIETi]ly.
YV KIHOK TepIIoi rpyInd Ha TOYaTKy BariTHOCTI B KPOBI
BUSIBIICHO BUCOKHWI BMICT J[I€EHOBUX KOH IOTaTiB, TiJpo-
MEPOKCHUIIB JIIIiJIIB, MaJOHOBOIO iajibJerijly Ta aHIOH-
paIuKaIbHOro KUCHIO (Tada. 1). 3mimeHnHs 6aiancy B
OiK IMPOOKCHUIAHTHOI aKTUBALIll — 11€ CTPEeC ISl opra-
Hi3My. BHUCHa)KeHHSI aHTHOKCHJIAHTHOTO MEXaHI3My
crnpusie HakonmaeHHI0 CO», akTUBalLii apaxiIoHOBOTO
KackaJly 1 cHHTe3y npocTariianauHiB. Haumiok Tok-
CHUYHUX PEYOBHMH NPU3BOIUTH 10 PyHHYBaHHS TKaHWH 1
aHTeHaTaJbHOI 3aruderi mioga. BupimanbHoO € ak-
tuBHicTh *'Cs y manenri [3, 4, 21, 22].

RESULTS AND DISCUSSION
The most common cause of reproductive losses is
placental dysfunction, based on anatomical disor-
ders and abnormal angiogenesis [19, 20]. In preg-
nant of the first group, placental dysfunction is the
result of internal exposure to radiocesium. The
amount of 137Cs accumulated in the placenta is of
decisive importance. Radiocesium disrupts the
histo-architectonics of the placenta and its function-
al capacity [3, 4, 21, 22]. The result of internal 3’Cs
irradiation is the formation of a significant amount
of reactive oxygen species (ROS), oxidative stress,
and cell death. The functional ability of cells is relat-
ed to peroxide hemostasis [21, 22]. Pro- and antiox-
idants determine the body’s resistance and the limits
of its endurance to external influences. If the redox
balance is preserved, pathological reactions in the
body stop. Under certain conditions, free radicals
can initiate chain reactions that lead to cellular dam-
age. Free radicals (RF) are reactive oxygen species
(ROS). These include hydroxyl radical (OH),
hydrogen peroxide (H20z), and superoxide radical
(O2). The hydroxyl radical is the reactive chemical
particle formed from O and H20- and indiscrimi-
nately attacks cellular structures. Hydrogen peroxide
is more dangerous than the hydroxyl radical.
Hydrogen peroxide can penetrate the nucleus of
cells and DNA. The superoxide radical is less
destructive. SOD effectively deactivates it [14, 15].
ROS are very aggressive. Several mechanisms of
cell damage by ROS are known to molecular biology.
These include peroxidation of the phospholipid layer
of cell membranes and blood lipids; free radical
destruction of DNA, and change in redox potenti-
al [14-16]. A high content of ROS in the intervillous
space causes damage to the chorionic tree, hemor-
rhages, and placental infarcts. ROS enter the extra-
cellular space and plasma by diffusion. The power of
LPO is assessed by the content of diene conjugates
and malondialdehyde in the blood. At the beginning
of pregnancy, a high content of diene conjugates,
lipid hydroperoxides, malondialdehyde, and anion-
radical oxygen was found in the blood of women of
Group 1 (Table 1). Shifting the balance towards pro-
oxidant activation is a stress for the body. Depletion
of the antioxidant mechanism contributes to the
accumulation of CO,, activation of the arachidonic
cascade, and the synthesis of prostaglandins. Overex-
pression of toxic substances leads to tissue destruc-
tion and antenatal death of the fetus. The decisive is
the activity of *¥Cs in the placenta [3, 4, 21, 22].
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Tabnuuga 1
MokasHuku M0OJ1 B KpoBi 06CTEXKEHMX Y AUHAMILi BariTHOCTi, M £ m

Table 1
Indicators of LPO in the blood of examined women in the dynamics of pregnancy, M + m

DieHoBi koH'toratu Tigponepekucy ninigie ~ ManoHoBui AianbAgerig,

Mpynn n TpumecTp ym.oa./mn MKMoO-b/Mn MKMOnb/Mn O», OH, H.O
Groups Trimester Diene conjugates Lipid hydroperoxides Malonic dialdehyde T 2
c.un./ml pmol/ml pmol/ml

pyna 1 | 62,8+ 4,1* 2,13 £ 0,06* 149,6 + 3,8" 63,8 + 3,6"
Group 1 70 I 36,8 + 3,2 2,12 +0,07* 144,4 +2,6* 54,3 + 43

P 1 46,8 +2,1* 3,34+ 1,1% 152,2 + 3,1* 58,6 + 2,5*

| 27,9 £1,2 1,67 £ 0,04 128,4 + 3,7 35,328

r 2 ) ) ) ) ) ) ) )
o z((ﬁﬂf&”)b) 30 I 29,512 1,77 £ 0,06 136,4 £ 2,9 36,4117

P I 31,1£29 1,99 £ 0,14 142,6 + 3,6 38,7+1,9

MpumiTka. *BiporigHicTb pisHMLi o0 NokasHuKa KoHTpoto, p < 0,01
Note. *Probability of difference with control, p < 0.01

JieHOB1 KOH tOTaTH € IepBUHHUMU TIpoaykTamu [10J],
AKi MOIIKO/DKYIOTh JIIMONPOTeiHu, Oinku, pepMenTn Ta
HykjIeiHoBi kucnotu [14, 15]. Ix xonuentparis B kposi
BariTHUX nepmoi rpynu y | Tpumectpi nmepeBuiyBaia
KOHTPOJBHUM MOKa3HUK y 2,25 paza, y Il Ta III TpumecT-
pax Biamosiano B 1,25 i 1,5 pasa (p < 0,01), m1o cBigunTh
MpO 1HTEHCUBHICTh MOYAaTKOBUX BUIbHOPAIUKAIBHUX
peakuiii (Tadm. 2, puc. 1).

MasnoHoBHI JiaibACTil BBAXKAETHCA 1HAUKATOPOM
aktuBamii [IOJI [14, 15]. 3a #ioro piBHEM MOXHa Te-
penbauutu cieHapii BaritHocTi. Bucokuii Bmict MJIA
B KPOBi Ha MMOYATKy BariTHOCTI BKa3ye€ Ha WMOBIPHICTH
MJaneHTapHoi JUCQYHKIIi, MepeayacHuX IOJOTiB Ta
aHTEeHAaTaJbHOT BTpaTH IUIoJa. [liBUIIEHHS CHpPOBAT-
koBoro M/IA na 8,7 % y BaritHux la nmigrpynu B I Tpu-
MecTpi
OCKUIBKHM 1XHS BaTiTHICTh 3aKiHYWJIACAd CBO€YACHUMH
nosioramu (CIT). 36inemenns MDA na 17,4 % y I tpu-
MECTpi € TPUTEPOM IS Mi3HIX NEepeaIacHUX II0JIOTIB
(ITIIIT). 36inpmenns MJA y I tpumectpi Ha 23,4 %

MOPIBHSHO 3 KOHTPOJEM € TPHUHITHUM,

Tabnuuga 2

Diene conjugates are primary products of LPO
that damage lipoproteins, proteins, enzymes, and
nucleic acids [14, 15]. Their concentration in the
blood of pregnant Group 1 in the 1% trimester
exceeded the control by 2.25 times, in the 2" and
3" trimesters, respectively, by 1.25 and 1.5 times
(p <0.01), which proves the intensity of initial free
radical reactions (Table 2, Fig. 1).

Malondialdehyde is an indicator of LPO activa-
tion [14, 15]. According to its level, you can pre-
dict pregnancy scenarios. A high content of MDA
in the blood at the beginning of pregnancy indi-
cates the probability of placental dysfunction, pre-
mature birth, and antenatal losses. An increase in
serum MDA by 8.7 % in pregnant of subgroup la
in the 1% trimester compared to controls is accept-
able, as their pregnancy ended in timely delivery
(TD). A 17.4 % increase in MDA in the 1% tri-
mester is a trigger for late preterm labor (LPL). An
increase in MDA in the 1% trimester by 23.4 %

AnHamika K B KpoBi 06cTexeHMx BariTHUX nig snamMeom *’Cs, M + m

Table 2

Dynamics of DC in the blood of examined pregnant under the influence of *’Cs, M + m

Mpyny 3 nigrpynamm DK, ym.og./mn / DC, c.un./ml
Groups & subgroups 0o 12 TuxHiB 13-24 TnxHiB 25-36 TUXKHIB
before 12 weeks 13-24 weeks 25-36 weeks
1a 30 55,8 + 3,5 31,127 38,9 +2,1*
Mpyna 1 / Group 1 1b 20 62,8 + 4,1* 36,9 +3,2 46,7 +2,1%*
1c 20 69,8 + 4,4** 43,3 £ 4,2* 54,4 12,14 %
l'pyna 2 (koHTponb) / Group 2 (control) 30 27,9 £1,2 29,5+1,5 31,1£2,9

MpuMiTKM. *BiporiagHicTb pisHMUI LLOAO NOKA3HKKA KOHTPOAIo, p < 0,05; **BiporigHicTb pisHMLi Woao nokasHuka 1a migrpynu, p < 0,05; #siporigHicTb pisHuL 1040 NoKasHMKa 1b

niarpynu, p < 0,05; NB! ans 1c nigrpymm - 25-27+6 TuxkHiB

Notes. *Probability of difference with control, p < 0.05; **probability of difference with subgroup 1a, p < 0.05; #probability of difference with subgroup 1b, p < 0.05; NB! for subF

group 1c - 25-27+6*6 weeks
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Tabnuus 3
AnHamika MJA B KpoBi 06CTeXXEeHMX BariTHMUX nig BnamMBoM *’Cs, M £ m
Table 3
Dynamics of MDA in the blood of examined pregnant under the influence of *7Cs, M £ m
Mpyny 3 nigrpynamm MIA, mkmonb/mn + MDA, pmol/ml
Groups & subgroups h 00 12 TuxHiB 13-24 TUxHIB 25-36 TUXHIB
before 12 weeks 13-24 weeks 25-36 weeks
1a 30 139,6 + 4,1* 137,6 £ 2,9 144,5 £ 3,2
rpyna 1/ Group 1 1b 20 150,8 + 2,6*’** 144,0 t 2,0* 152,1 + 2,9*’**
1c 20 158,4 + 4,24 # 151,6 + 2,9%*# 160,0 + 3,24 #
l'pyna 2 (koHTponb) / Group 2 (control) 30 128,4 + 3,7 136,4 + 2,9 142,6 + 3,6

MpuMiTKM. *BiporiagHicTb pisHMUi LOAO NOKa3HKKA KOHTPOAIo, p < 0,05; **BiporigHicTb pisHMLi Woao nokasHuka 1a nigrpynu, p < 0,05; #siporigHicTb pisHuui 1040 NoKasHMKa 1b
nigrpynu, p < 0,05; NB! ans 1c nigrpynu - 25-27+6 TuHiB

Notes. *Probability of difference with control, p < 0.05; **probability of difference with subgroup 1a, p < 0.05; #probability of difference with subgroup 1b, p < 0.05; NB! for
subgroup 1c - 25-27+6 weeks

MAA / MDA
- 30
4 1a nigrpyna / subgroup
W 25 1b nigrpyna / subgroup -
£ Lc niarpyna / subgroup PucyHok 2. BigcoTtkose
20 . -
S \ nigBUWEeHHA piBHa MAA
g A ..
2 @ oy BlaHocHo
=
210 \ @ Py 4
: \ KOHTPOJIi0
g s ~ Figure 2. Percentage
i increase in MDA in the
10 12 twknis / before 12 weeks 13-24 TxHi / 13—24 weeks 25-28-38 TvxkHi | 25—28—38 waeks blood of the pregnant
TepMmiH BariTHOCTI, TUHI / gestational age, weeks Group 1 relative to the
control
HiABUINYE PU3MK paHHIX nepeayacHux moioris (PIIIT) increases the risk of early preterm birth (EPB)
(tabm. 3, puc. 2). (Table 3, Fig. 2).
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Heiitpanizamisi BUIbBHMX paguKalliB BiOyBa€eThCs 3a
JloroMoror antuokcuaanTHol cuctemu (AOC), cran
SIKOT Y BariTHUX MEPIoi TPyNH BU3HAYAIM 33 BMICTOM y
KpOBI CYIIEpOKCUIANCMYTAa3M, KaTana3u Ta riayTaTioH-
TepoKcHaa3n. MOHITOPHHT KpOBi 3a IMOKa3HHUKAMHU
OKCHUJATUBHOTO CTPECY € BAXKIIMBUM 3 KIIHIYHOT TOUKH
30py JUIs 3armo0iraHHs aKyIIepChbKUM YCKIIQTHEHHSIM.

VY BariTHUX NepuIoi rpyny BUSBICHO AeilUT Bi/-
HoieHoro rinyrationy(GSH), CO/l, katanasu i riy-
TaTIOHNEPOKCUIa31, 110 CBIAYUTH PO MPUTHIUYCHHS
MexaHi3MiB neTokcukamii (Tabdn. 4). Cucrema rTiyTaTi-
OHY PEryJIl0€ OKHCHO-BITHOBHHH MOTSHITIa KJIITHH.
Maitxe 99,5 % riayTaTioHy MICTUTBCA B €pUTPOLIUTAX.
GSH eputpouuTiB BucTynae sik Oiomapkep GSH-cra-
Tycy opraHizmy. OcHOBHa (QYHKIISI €PUTPOLIUTIB —
TPAHCTIOPTYBATH KHUCEHBb 1 OKCHJ a30Ty Ha mepudepito,
a COz — no nerenb. EpurpounTti BBa)xaroThCs IHPKY-
JIOIOYMMH 1HAKTHBAaTOPaMH OKHMCHOTIO cTpecy. Bucha-
JKeHHsI 3amaciB TiyTaTiOHYy CHPHUSE€ HAKOMHYCHHIO
BUIBHUX PAAMKAIIB, IO MPHU3BOAMTH JO IOIIKOKEH-
HSl KJIITUHHUX MEMOpaH 3 PO3BHTKOM OpPIraHHOi Ta TKa-
HUHHOT rinokcii [14—17]. 'muboke OKUCICHHS BHYT-
PINIHBOKJIITHHHOTO TIYTATIOHY 3arpoXKye CTPYKTYpHiit
LIUTICHOCTI Ta KUTTE3JIaTHOCTI epUTPOIUTIB. BHacti-
JIOK TOPYLICHHS OKHCHO-BIJHOBHOI'O CTaTyCy EpHUTPO-
IUTIB 3HMWKYETHCS O10JJOCTYMHICTh OKCHAY a30Ty B 30-
Hl OKHUCHOT'O ITOIIKOJPKEHHS.

B ocHOBi jmeTokcHKallii BUTBPHUX paJMKaliB JIEKATh
peakiii KoH toraiii 3 rJIyTaTioHOM, sSIKi BiJI0OYBatOThCs
3a 1onoMororo riyration-S-tpancdepasu (GST). Ak-
tuBHIiCTh GST BH3HAYaNM 3a MIBUJIKICTIO YTBOPEHHS
KOH FOTaTy MiX BiJIHOBJICHUM TJIyTaTioHOM 1 1-xjop-
1,4- munitpobensonom (ChDNB). Axrtusnicts GST B

Neutralization of free radicals occurs with the help
of the antioxidant system (AOS), the state of which
was determined by the content of superoxide dismu-

tase, catalase, and glutathione peroxidase in the

blood of pregnant Group 1. Blood monitoring of
oxidative stress indicators is important from a clini-
cal point of view to prevent obstetric complications.

A deficiency of reduced glutathione (GSH), SOD,
catalase, and glutathione peroxidase was found in the

blood of pregnant of Group 1, which indicates inhi-
bition of detoxification mechanisms (Table 4). The
glutathione system regulates the redox potential of
cells. Almost 99.5 % of glutathione is contained in
erythrocytes. GSH of erythrocytes acts as a biomark-
er of the GSH status of the body. The main function
of erythrocytes is to transport oxygen and nitric oxide
to the periphery, and CO; to the lungs. Erythrocytes
are considered circulating inactivators of oxidative
stress. Depletion of glutathione reserves contributes
to the accumulation of free radicals, which leads to
damage to cell membranes with subsequent develop-
ment of organ and tissue hypoxia [14-17]. Profound
oxidation of intracellular glutathione threatens the
structural integrity and viability of erythrocytes. As a
result of a violation of the redox status of erythro-
cytes, the bioavailability of nitric oxide decreases in
the zone of oxidative damage.

The basis of detoxification of free radicals is con-
jugation reactions with glutathione, which occur
with the help of glutathione-S-transferase (GST).
GST activity was determined by the rate of conju-
gate formation reduced glutathione and 1-chlor-
01,4-dinitrobenzene (ChDNB). GST activity in

Tabnuuga 4
MokasHnkK AOC B 06CTEXKEHMX ¥ AMHAMILi BariTHOCTi, M £ m
Table 4
Indicators of antioxidant protection in the blood of surveyed women in the dynamics of pregnancy, M £ m
©c—m
o c < x c
= - — Ry —_—
3 - £ E Q5 _E
>) = = —Se<= < > C
2 = t £ S2gE0E 933523 Sxs_c—
3332 5§ £2%93% P¥accg ERfges
H = - == oS~
Mpynu n  Tpumectp S SsT q8nc  §E2855c [ESEXS E8P9sSEs
Groups Trimester EER 2 0s0°3 EESESS 2283558 &2E05E
305 OsShd I55<3¢ LE250a3i @osXos
Fpyna 1 | 25,7 +1,5 47,8 +2,7 1,37 +0,03* 2,16 + 0,04* 2,78 + 0,02
Groun 1 70 Il 38,6 + 2,4 52,3 +2,8" 1,34 + 0,05* 3,02 + 0,06* 3,34+ 0,06*
P I[ 32,5+2,1 49,8 +2,3* 1,28+ 0,03* 2,26 + 0,04* 3,02 + 0,04*
Ipyna 2 (KoHTpO) | 38,5+ 2,2 54,8 + 3,6 1,77 £ 0,03 2,59 +0,02 3,58 + 0,03
Group 2 (control) 30 I 40,6 +1,8 61,2 + 1,4 1,67 £ 0,02 2,53+0,04 3,62 + 0,02
1] 44,8 +1,9 62,4126 1,62 £ 0,03 2,58 +0,02 3,74 0,03

MpumiTka. *BiporiaHicTb pisHML WoZA0 NOKasHMKa KoHTpoio, p < 0,01
Note. *Probability of difference with control, p < 0.01
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Tabnuua 5

AKTMBHiCTb rnyTaTioH-S-TpaHcdepasn y obCcTexeHuX BaritTHuMx, M + m

Table 5

Activity of glutathione-S-transferase in examined pregnant, M + m

Mpynu 3 nigrpynamu n AxkTtuBHicTb GST, Mkmonb XAHB/Mr Ginka/xs
Groups & subgroups GST activity, HDNB/mg protein/min
1a 30 1,99 + 0,14
pyna 1 / Group 1 1b 20 1,83 + 0,18
1c 20 1,82+ 0,16*
Ipyna 2 (KoHTpoAb) / Group 2 (control) 30 3,86 £ 0,23

MpumiTKa. *BiporiaHicTb pisHML WoA0 NOKa3HMKa KoHTpoAto, p < 0,05

Note. *Probability of difference with control, p < 0.05

EepUTPOIUTAX BaTITHUX Teprioi rpymu Oyiia BABiUi
Hik4a KoHTpoto (p < 0,05) (Tadm. 5).

B eputponurax Bussistors CO/l, katanasy, rity-
tatioHpeaykrazy. 3 COJ] moB’s3yl0Th KOMIIEHCATOP-
HY B3JaTHICTb CHUCTEMH «MaTH—IUIalleHTa—TUTiI.
CO/l — Oijnok, IO CKIIAJA€ThCsl 3 JABOX CYOOIUHMIIb,
KOXKHa 3 SKHX MICTHTH MO0 OJHOMY aTOMy LIWHKY, MiJli
Ta kobanpTy. CO/l minTpuMye cTamioHapHy KOHIIE-
HTpAIiI0 CYIIEPOKCHIHUX PAJIUKAIIIB B OpTraHi3Mi Ta
aKTUBYE 1X TpaHchopMalliro B MEHII HeOe3neuHi
KHCEHb 1 TIEPEKHC BOJHIO. 3HIKCHHS aKTUBHOCTI
CO/l y xpoBi BariTHUX TiepIoi rpynu y [ TpumecTpi Ha

T  BUcOkoro piBHt MJA € 1mposiBom
OKCHUJIaTUBHOTO  cTpecy 3  (GOpMyBaHHAM
MepBUHHOT IJIaleHTapHOT HEJIOCTaTHOCTI.

[Minpumenuit BMict MJIA B KpPOBI CBIIYUTH IPO
HaaMipHe yTBopeHHs npoaykTiB I10JI, mopymenHss ix
HehTpamizamii  Ta
repeayacHUX IOJIOTIB y BariTHux 1b miarpymu
Oyno 3mwkenHs aktuBHocti COJl kposBi B I
tpumectpi Ha 13,0 %. [Ipo nekomMmeHcalliro ajaar-
TalifHUX MEXaHi3MiB, 110 MPU3BOJAUTH JI0 PaHHIX
repe4acHUX TMOJIOTIB 1 aHTeHaTalbHOI 3arnberi
U102, CBiMYUTH 3HMKEHHs aktuBHOCTI COJl y Kpo-
Bl BaritHux lc miarpynu y I tpumectpi Ha 18,2 %

yrwrizanii.  [IpoBicHuKOM

(Tabm. 6, puc. 3). BaritHicTb kiHOK la miarpymnu 3a-
KiHYMJIacsl CBOEYACHO, 3aBISKH 30€PEKCHHIO ajarl-
TaIiHO-KOMITIEHCATOPHUX MEXaHI3MiB.

Karanaza 3axuiiae KJIITHHU BiJl pyWHIBHOT il Tie-
PEKHCY BOJIHIO, PO3IICIUTIOI0YN HOTO Ha BOJAY 1 KH-
ceHb. PiBeHb KaTaja3u B KPOBI MOB’sI3aHUN 3 KUCHE-
BUM OOMIHOM i 3aJI€KUTh Big otpeb kmituan [14-16].
V BaritHux 1b i 1¢ miarpyn y I TpumecTpi 1ocToBipHO
3HIKEHA aKTUBHICTH KaTaiaszu B KpoBi Ha 39,2 % Ta
44,9 % BignosigHo (Tabim. 7, puc. 4). Jlunamika kara-
nasu B || TpumMecTpi cBiTYMTH PO PO3BUTOK MIPUCTO-
cyBalpbHUX peakmiit. [Ipore micnst 25 THXHIB y
BariTHUX 1D Ta lc miarpynu croocrepiraerbes
NpUTHIYCHHS akTUBHOCTI Karanasu i COJl BHacui-

erythrocytes of pregnant Group 1 was twice as low rel-
ative to the control (p < 0.05) (Table 5).

SOD, catalase, and glutathione reductase are also
detected in erythrocytes. The compensatory ability of
the «mother—placenta—fetus» system is associated with
SOD. SOD is a protein consisting of two subunits, each
of which contains one atom of zinc, copper, and
cobalt. SOD maintains a stationary concentration of
superoxide radicals in the body and activates their
transformation into less dangerous oxygen and hydro-
gen peroxide. A decrease in the activity of SOD in the
blood of pregnant Group 1 in the 1% trimester against
the background of a high level of MDA is a manifesta-
tion of oxidative stress with the formation of primary
placental insufficiency. The increased content of MDA
in the blood indicates the excessive generation of LPO
products and the violation of their neutralization and
disposal. A predictor of premature birth in pregnant of
the 1b subgroup was a decrease in blood SOD activity
in the 1% trimester by 13.0 %. The decompensation of
adaptation mechanisms, which leads to early prema-
ture birth and antenatal death of the fetus, is indicated
by the 18.2 % decrease in the activity of SOD in the
blood of pregnant women of the 1c subgroup in the 1%
trimester (Table 6, Fig. 3). The pregnancy of women of
1a subgroup ended with timely, thanks to the preserva-
tion of adaptive and compensatory mechanisms.

Catalase protects cells from the destructive effects
of hydrogen peroxide, splitting it into water and oxy-
gen. The level of catalase in the blood is related to
oxygen metabolism and depends on the needs of the
cell [14-16]. In pregnant women of subgroups 1b and
1cinthe 1*trimester, catalase activity in the blood was
significantly reduced by 39.2 % and 44.9 %, respective-
ly (Table 7, Fig. 4). The dynamics of catalase in the 2™
trimesters indicate the development of adaptive reac-
tions. However, after 25 weeks, in pregnant women of
subgroups 1b and 1c, there is a persistent inhibition of
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Tabnuus 6
AnHamika COJl B KpoBi 06CcTeKeHMX BariTHMX nig BnavBom 7Cs, M £ m

Table 6
Dynamics of SOD in the blood of examined pregnant under the influence of *’Cs, M + m

Tpyn¥ 3 nigrpynamm cof, ym.oa. akt./mn/xB + SOD, c. un. act./ml/min

Groups & subgroups 8o 12 TuxHiB 13-24 TnxHiB 25-36 TUXKHIB
before 12 weeks 13-24 weeks 25-36 weeks
1a 30 51,0+ 2,6 57,6 + 2,7 57,9 +2,3
|'py|'|a 1/ Group 1 1b 20 47,7 + 2,8 54,2 + 2,9* 51,7 * 2,4*’**
1c 20 44,8 + 2, 7% 45,1 1 2,8%** 39,8 £ 2,247
I'pyna 2 (KoHTposb) / Group 2 (control) 30 54,8 + 3,6 61,214 62,4 +2,6

MpUMITKM. *BiporigHicTb pisHMUT 11040 NOKa3HMKa KOHTPOAIO, P < 0,05; **BiporiaHicTb pisHMLI 1040 NoKa3HMKa 1a miarpynm, p < 0,05; #BiporigHicTb pisHL 1040 MoKa3HMKa 1b
nigrpynu, p < 0,05; NB! anq 1c migrpynu - 25-27+6 TuxkHis

Notes. *Probability of difference with control, p < 0.05; **probability of difference with subgroup 1a, p < 0.05; #probability of difference with subgroup 1b, p < 0.05; NB! for
subgroup 1c - 25-27+6 weeks
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Figure 3. Percentage of
SOD deficiency in the
blood of pregnant women
of Group 1 relative to the
control
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Tabnuuga 7
JMHaMiKa BMiCTy KaTanasu B KpoBi 06CTeXKeHMX BariTHUX nig BnamMBom *7Cs, M £ m

Table 7
Dynamics of Catalase in the blood of examined pregnant under the influence of *’Cs, M + m

Katanasa, Mkmonb H,O,/mn + Catalase, ?mol H,O,/ml

Mpynwu 3 nigrpynamu
Groups & subgroups 00 12 TuXHIB 13-24 TUXHIB 25-36 TUXKHIB
before 12 weeks 13-24 weeks 25-36 weeks
1a 30 32,6 + 3,4 39,2+3,2 38,1 +2,7*
Tpyna 1 / Group 1 1b 20 23,4 £1,25* 38,9+1,6 31,7 £ 1,29%
1c 20 21,2 +0,9%* 37,7+ 2,4 28,7 +2,4*
I'pyna 2 (KoHTposb) / Group 2 (control) 30 38,5+£2,2 40,6 + 1,8 448+1)9

MpUMITKM. *BiporiagHicTb pi3HML L0A0 NOKasHMKa KOHTpoio, p < 0,05; **BiporigHicTb pisHML LOAC NoKasHWKa 1a migrpynu, p < 0,05; NB! 4ns 1c nigrpynu - 25-27+ TukHis
Notes. *Probability of difference with control, p < 0.05; **probability of difference with subgroup 1a, p < 0.05; NB! for subgroup 1c - 25-27+6 weeks

JIOK BUCHa)KEHHSI MEXaHI3MIB aHTHOKCHJIAHTHOTO 3a-
xucty. Takum unHOM, TpuBanuii BrtkB **'CS 3 akTHB-
HicTio moHan 4,5 BK/Kr crpuse BHCHaXCHHIO Me-
XaHI3MIB aHTHOKCHJIAHTHOTO 3axucTy. lle miarBepa-
JKY€ETBCSI IPUTHIYEHHSIM aKkTUBHOCTI KaTana3u 1 CO/L
Ha ¢oni Bucokux piHiB IK i MIA. AktuBHicts *'CS

catalase activity and SOD in the blood due to deple-
tion of antioxidant defense mechanisms. Thus, pro-
longed exposure to **’Cs with an activity of more than
4.5 Bg/kg contributes to the depletion of antioxidant
defense mechanisms. This is confirmed by inhibition
of catalase and SOD activity against the background of
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y mianeHTi nmonan 10,4 BK/Kr € KpUTHUYHOO JjIsl BariT-
HOCTI.

Takum guHOM, **’CS BUKITUKAE OKUCITIOBATILHHIA CTPEC
y IUTALICHTI. XPOHIYHE OIPOMIHEHHS B MaJIMX J[03aX I10-
pyIIye apXiTeKTOHIKY Ta (PyHKIIOHAIbHY 3AaTHICTH TIIa-
uentn. Busnauenns smicty MJIA, JIK, CO/I, karanasu
B KPOBI € IPOTHOCTHYHO 3HAYYIIUM IIOA0 MOTY>KHOCTI
OKCHJIATUBHOTO CTpecy i creHapiiB BaritHOCTI. [Ipodi-
JIAKTHKA TIAIEHTApHOT JUCPYHKIIIT — B)KJIMBE 3aBJaH-
HS1 JUT 30€peeHHS 37I0POB’ sl MalOyTHIX IMOKOMiHb. [ljis
3MEHIICHHsSI e(EeKTIB BHYTPIIIHBOIO OMPOMIHEHHS
MePCIEKTUBHUMU € JICKOPIIOpallis paJiOHYKIIi/iB Ta aK-
THUBAIlisl aJanTallifHUX MPOIECIB Y IJIAI[EHTI.

BUCHOBKMH

1. HeBuHOmIyBaHHS BariTHOCTI € pe3yJbTaTOM ILIa-
HEHTapHOI TUCQYHKITIT.

2. Yepesz 38 pokiB micis YopHOOMIBCHKOI aBapii B
IUTAIICHTaX YKPAiHCHKUX JKIHOK BHsABIsiEThCs 'Cs 3
PI3HOIO aKTHUBHICTIO.

3. XpoHiYHE ONPOMIHEHHS B MajuX J03ax MOPYIIYE
aApXITeKTOHIKY 1 (PYHKI[IOHAJIIBHY CIPOMOXHICTh ILIa-
uentu. Hacminku 3anexars Bijg aktuBHocTi ©’CS Ta Ha-
JIEKHOTO aHTHOKCHJIAHTHOTO 3aXHCTY.

4. IlpuumHoro aucyHKUIi TUIAIIEHTH BHACIIJIOK
BBy *¥'Cs € OKCHIATHBHHI CTpEC — aKTUBAaLlis Iie-
PEKHCHOTO OKHCIIEHHS JIIMiIiB MOHAJ MOKJIMBOCTI aH-
THOKCHJIAHTHOI CUCTEMHU.

5. Busnauenns smicty MJIA, JIK, CO/I ta karanasu B
KpPOBI € MPOTHOCTUYHO 3HAYYLIMM I0JO0 CHJIM OKCH-
JATUBHOI'O CTpeECY 1 CLieHapiiB BariTHOCTI.

6. Ilpo iHTEHCUBHICTh BUIBHOPAJAMKAIBLHUX pEaKIliit
cBimuuTk 30inpmenns K y [ rpumectpi B 2,25 pasa, a

high levels of DC and MDA.. The activity of **’Cs in
the placenta over 10.4 Bg/kg is critical for pregnancy.
Thus, ¥'Cs cause oxidative stress in the placenta.
Chronic irradiation in small doses disrupts the archi-
tecture and functional capacity of the placenta.
Determination of the content of MDA, DC, SOD,
and catalase in blood is prognostically significant
regarding the strength of oxidative stress and preg-
nancy scenarios. Prevention of placental dysfunc-
tion is an important task for the health of future gen-
erations. Decorporation of radionuclides and activa-
tion of adaptive processes in the placenta are prom-
ising for reducing the effects of internal irradiation.

CONCLUSIONS

1. Miscarriage of pregnancy is the result of placental
dysfunction.

2. Accumulation of *¥"Cs with different activity is
detected in the placentas of Ukrainian women 38
years after the Chornobyl accident.

3. Chronic low-dose irradiation disrupts the archi-
tectonics and functional ability of the placenta. The
consequences depend on the activity of *'Cs and
adequate antioxidant protection.

4. The cause of placental dysfunction due to exposure
to *¥'Cs is oxidative stress — activation of lipid peroxida-
tion beyond the capabilities of the antioxidant system.
5. Determination of the content of MDA, DC, SOD,
and catalase in blood is prognostically significant
regarding the strength of oxidative stress and preg-
nancy scenarios.

6. The increase of DC in 1* trimester by 2.25 times,
and in the 2" and 3" trimesters by 1.25 and 1.5 times,
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B II 1 III TpumecTpax Biamosizuo B 1,251 1,5 pasa npo-
™A KoHTposo. 30imbmeHHss MDA B I tpumectpi Ha
17,4 % BiIIHOCHO KOHTPOIO € TPUTEPOM IS Mi3HIX
nepeayacHux noJioriB. Ha pusuk paHHix nmepeaqyacHux
TTOJIOTIB 1 BHYTPIITHBOYTPOOHOI 3arnberti mio1a BKazye
migunieHas MJIA wa 23,4 % y [ Tpumectpi.

7. 3amxenns aktuBHocTi CO/l y I pumectpi na 13,0 %
€ TPEeAMKTOPOM IMepeAdyacHUX MoJoriB. JlekomIieH-
camis aJanTamiifHUX MEXaHI3MIiB CYIPOBOKYETHCS
3HIKeHHsIM akTuBHOCTI COJ] mpoTu KOHTposO Ha
18,2 % B I TpuMecTpi. AKTHBHICTB TIIyTaTiOH-S-TpaHC-
(dhepasu 3HMIKYETBCS Maiike B 2 pasW NPH OKHUCIIO-
BallbHOMY CTpeCi, CHPUYMHEHOMY HAKOMWYCHHSIM
1¥Cs y mnarnenTi. Y Baritiux 1b ta 1¢ miarpyn y I tpu-
MECTpi aKTUBHICTh KaTalla3W B KPOBi JIOCTOBIPHO 3HU-
»keHa Ha 39,2 % Ta 44,9 % BigmoBigHo. JluHaMiKa Ka-
tanasu y Il TpuMecTpi Bka3ye Ha pO3BUTOK IIPHUCTOCY-
BaIbHUX peakmiii. [IpoTe micnsa 25 TwxkHIB recramii y
BariTHUX miarpyn 1b i 1¢ akTuBHiCTH KaTaa3u MPUTHI-
Yy€EThCS BHACIIJIOK BUCHAKCHHS MEXaHI3MIB aHTHOK-
CH/IaHTHOTO 3aXHCTY.

8. Axrtusnicts *'Cs monan 4,5 BK/Kr mpu3BOIUTH 10
BUCHa)KCHHS MEXaHi3MiB aHTHOKCHUJAHTHOTO 3aXHCTY.
Lle minTBEepMKYETHCA CTIHKHUM TPUTHIYEHHIM aKTHB-
HocTi karanasu i COJl Ha ¢oni Bucokux pieHiB JJK Ta
MJIA. AktuBHicts *¥'Cs y mranenti nonan 10,4 Br/kr
€ KPUTHYHOIO JIJISl BariTHOCTI.

9. Jexoprmoparttisi pagioHyKIIiJIiB Ta aKTHUBAIlis aaar-
TalIAHUX TPOIECIB y IUIALCHTI € TEPCIeKTHBHUM
HalpssMKOM 3MEHIIEeHHS €(eKTiB BHYTPIIIHLOTO OIl-
POMIHEHHSI.

®diHaHCyBaHHA

JlociiJKeHHsT BUKOHYBAJIOCh 3a JE€P’KaBHI KOIITH SIK
HaykoBuil mipoekT Y «IHctutyT meniatpii, akymiep-
ctBa i riHekororii iMm. akan. O. M. Jlyk’saoBoi HAMH
Ykpainn» «Po3po0UTH HOBITHI Ta BJIOCKOHAJIMTH 1CHY-
IOl TEXHOJIOTIi IIarHOCTHKH, MPO(MIIAKTUKU Ta JIKY-
BaHHS TIEPEIYACHOTO T[IepEepHBAHHSI BariTHOCTI Yy
JKIHOK 3 HEBHHOILIYBAaHHSM 3 ypaxyBaHHSM Iacropra
naneHtuy. Hudp BH.20.00.02.18, Ne gepxkpeectpa-
iii 0118U000039.

KoHdonikT iHTepeciB
BigcyrHiii.

CMNMNCOK BUKOPUCTAHUX OXEPEI

1. BeponotBenaH 1. M. PenpoayKTuBHe 340pOB’S iHKM - 0AHA 3 HaMBaX-
JMBIWMX Npobnem fepxasu. Meduyni acnekmu 300pos’a xiHku. 2017.
Ne 3. C. 34-46.

respectively, against the control indicates the intensi-
ty of free radical reactions. An increase in MDA in
1t trimester by 17.4 % relative to control is a trigger
for late preterm birth. The risk of early premature
birth and uterine fetal death is indicated by an
increase in MDA by 23.4 % in the 1° trimester.

7. The decrease in the activity of SOD in the 1¢
trimester by 13.0 % is a predictor of premature birth.
Decreased activity of SOD by 18.2 % in the 1* tri-
mester indicates decompensation of adaptation
mechanisms. GST activity decreases almost 2 times
with oxidative stress caused by the accumulation of
¥’Cs in the placenta. In pregnant 1b and 1c sub-
groups, in the 1% trimester, catalase activity in the
blood was significantly reduced by 39.2 % and 44.9 %,
respectively. The dynamics of catalase in the 2" tri-
mester indicate the development of adaptive reac-
tions. However, after 25 weeks of gestation, catalase
activity is inhibited in subgroups 1b and 1c pregnant
women due to exhaustion of antioxidant defense
mechanisms.

8. The activity of *’Cs over 4.5 Bg/kg leads to ex-
haustion of antioxidant protection mechanisms. This
is confirmed by persistent inhibition of catalase and
SOD activity against the background of high levels of
DC and MDA. The activity of *¥'Cs in the placenta
over 10.4 Bg/kg is critical for pregnancy.

9. Decorporation of radionuclides and activation of
adaptation processes in the placenta is a promising
direction for reducing the effects of internal radia-
tion.
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