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MOP®OJOITYHI TA IMYHO-TI'TCTOXIMIYHI OCOBJIMNBOCTI
IHOIIKOJXKEHHA IVIATEHTHU BHACJIIAOK
THKOPITOPYBAHHA "“'Cs

MeTa: gocnigutn mopdonoriyHi Ta iMyHO-ricTOXiMi4Hi 0COBNMBOCTI ypaXeHHA NNALEHTW BHACTIAOK IHKOPNOpPYBaHHS
137Cs 3ai1eXHO Bif CLieHapito 3aBeplIeHHs BariTHOCTI.
Marepianu Ta meToamn. Matepian focnigKeHHs — nnaueHTM 60 XiHOK 3 PenpofyKTUBHUMM BTPATaMu B aHaMHe3i Ta
03HaKaMu nepepuBaHHA MOTOYHOT BariTHOCTI (oCHOBHA rpyna) i nnaueHTn 30 XiHOK 3 HeyCKnagHEHUM nepebirom
BAriTHOCTi Ta HEOOTAXEHUM aHaMHe30M (KOHTposibHA rpyna). [ns AeTanbHOro aHanisy 3pasku NiaLeHTU OCHOBHOI
rpynu noginunwv Ha nigrpynu. o nigrpynu 1a yBidwnv 38 nnaweHT Bif XiHOK, AKi Hapoaunu B TepMiHi 37—-40 TUXKHiB,
He3BaXkal4n Ha 03HAKW nepepuBaHHA NoTouyHoi BariTHocTi. Migrpyna 1b — nnauenTn 13 XiHoK, AKi Hapoguau B
TepMiHi BaritHocTi 28-36 TUXHIB + 6 AHiB. Migrpyna 1c — 9 3pa3kiB NnaueHTH Bif XKiHOK, AKi HAPOAWUIN B TEPMiHi
BAriTHOCTi 22-27 TUXHiB + 6 [HiB. 06'€MHY aKTUBHiCcTb iHKOpnopoBaHoro *'Cs y nnaLeHTi BU3Ha4Yanu 3a LONOMOrow
[B-cnekTtpomeTpii. [icTonoriyHe fOCNimKEHHA NNALEHTU NPOBOAMAMN 3a CTaHAAPTOM. Y NAaueHTI LOCNifXyBanu Taki
ekcnpecii: CD31/PECAM-1, CD45/T200/LCA, CD56/NCAM-1, CEA/CD66e Ab-2, Vimentin, BUKOPUCTOBYIOUYM HENPAMMIA
MeTo[, BUABNIEHHS CTPenTaBignHNEpOKCUaasn.
Pe3ynbratu. BctaHoBNEHO, WO nnaueHTM HakonuyyioTb ¥'Cs. PizHa 06’€éMHa aKTWUBHICTb i30TONy KOpene 3i cue-
Hapismu BariTHocTi. BHacnigok aii iHkopnopoBaHoro *'Cs 3 nuToMoto Macoto noHap 1,1 bK/Kr po3BUBAETbCA NNalleH-
TapHa aucdyHkuis. Hacnigku nnaueHTapHoi guchyHKLiT 3anexarb Bif 06'eMHoT akTUBHOCTI **’Cs i 36epexeHHs afan-
TaLilHO-KOMNEHCATOPHMX peakUiil y nnaueHTi. 3anexHo Bif cueHapito nepebiry BariTHOCTi BCTaHOBNEHO Mopdho-
NOTiYHi Ta iMyHOriCTOXIMiYHI 0COBNMBOCTI ypaXeHHs nnaueHTn iHkopnopoBaHum *’Cs. Mapkepom HeCnpuATINBOro
3aBepLUeHHs BariTHOCTI € eKcnpecisn pakoBo-emopioHanbHoro aHTureHy (PEA, CEA) B nnaueHTi.
BucHoBKu. HeBnHowyBaHHs BaritHoCTi (HB) ue mynsTudaktopHa natosnoris, nos's3aHa 3 NaToaoriyHUMKU 3MiHaMu
iMyHHOT Ta HEPOEHAOKPUHHOT perynaLii, cnafkoBUMK, THPEKLiAHUMY Ta €KONOTIYHUMM PaKTOpaMU, AKi MOPYILYIOTb
afanTauinHi MexaHi3Mu B cMCTeMi «MaTU—NnaleHTa—nnig». IHTpannaueHTapHe onpomiHeHHs 'Cs — OAMH i3 YNHHUKIB
y 6aratodakTopHiil npupoai penpoayKTMBHUX BTpaT. BHacnigok BHYTpillHbONNALEHTapHOTO onpoMiHeHHs **’Cs nopy-
WYETbCA apXiTeKTypa NNaLeHTy, NifBUILYETLCA aKTUBHICTb Npo3ananbHux uuTokiHie CD45 it CD56, akTMBYETbCA Kac-
Kap Koarynauii. EkcTpemanbHi edekTn 3anexartb Big 06'€éMHOT aKTMBHOCTI iHKOPNOPOBAHOIO B MAaLeHTi i30Tony Ta
KOMMEHCATOPHOT CNPOMOXHOCTi opraHy. HakonuyeHHs go 1,0 bk/kr **’Cs He BnauBaE Ha nepebir rectayii. BHyTpiwHe
ONPOMiHEHHS 3 aKTUBHiCTIO 4,5-10,4 bk/kr **’Cs BUCTyNae TpUrepom nisHix nepeayacHMx noaorie. Xapaktep nowkop-
XEHb HaNeXuTb [0 KaTeropii «YpaxeHHs matepuHcbkoi ctpomu». 06’emHa akTuBHicTb *'Cs noHag 10,4 Bk/kr —
MMOBIpHA MPUYMHA PaHHiX MepefyacHNUX NONOriB Ta aHTeHaTaNbHOT 3arnbeni nioaa. B LboMy BUNAAKY, NOWKOAKEH-
Hf 3a3HaKTb MATEPUHCLKI Ta NJIOLOBI CTPYKTYPU NnaueHTu. Ekcnpecis BIMEHTUHY — MapKep NnaueHTapHoT gecTpyKuii
BHACNiA0OK BHYTPillHbOrO onpoMiHeHHs *’Cs nuToMolo Macoto noHap 4,5 bk/kr. Ekcnpecis PEA B nnaueHTax XiHok 3
HB — yHikanbHa 3HaxifKka i Mapkep nepefyacHuUX NoJorie Ta aHTeHaTanbHoOi 3arnbeni NioAa Npu BHyTPilWHbOMNALEH-
TapHOMy onpoMmiHeHHi 'Cs nuTomMoto Macoto noHag 4,5 bk/kr.
KniouoBi cnoBa: BariTHicTb, nnaueHTa, *’Cs, penpopykTusHi BTpaTu, ekcnpecis CD45/T200/LCA, CD56/NCAM-1,
CD31/PECAM-1, Vimentin, CEA/CD66e Ab-2.
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MORPHOLOGICAL AND IMMUNOHISTOCHEMICAL FEATURES
OF PLACENTAL DAMAGE DUE TO THE INCORPORATION OF “'Cs

Objective: to investigate the morphological and immunohistochemical features of placental damage due to the
incorporation of *'Cs depending on the scenario of pregnancy completion.
Materials and methods. The study material consisted of placentas from 60 women with reproductive losses in
anamnesis and signs of termination of the current pregnancy (first group) and placental samples from 30 women
with an uncomplicated gestation and an unencumbered anamnesis (control group). The detailed study required the
distribution of placental samples from the first group into subgroups. Subgroup 1a included 38 placentas from
women who gave birth at 37-40 weeks, despite signs of termination of the current pregnancy. Subgroup 1b - pla-
centas of 13 women who gave birth at a gestation period of 28-36 weeks + 6 days. Subgroup 1c — 9 placental sam-
ples from women who gave birth at a gestation period of 22—-27 weeks + 6 days. The volumetric activity of the *'Cs
in the placentas was measured using B-spectrometer. The histology of the placenta was studied using a standard
technique. The following expressions were studied in placenta: CD31 / PECAM-1, CD45 / T200 / LCA, CD56 / NCAM-1,
CEA / CD66e Ab-2, Vimentin, using indirect streptavidin peroxidase detection method.
Results. Placentas accumulate *’Cs. The different volumetric activity of the isotope correlates with scenarios of preg-
nancy. Due to the action of incorporated "*’Cs with a specific mass of more than 1.1 Bq/kg, placental dysfunction
develops. The consequences of placental dysfunction depend on the volumetric activity of the ®*'Cs and the preserva-
tion of adaptive and compensatory reactions in the placenta. Morphological and immunohistochemical features of
placental damage to incorporated **’Cs were established, depending on the scenario of completion of pregnancy. A mar-
ker of unfavorable completion of pregnancy is the expression of a carcinoembryonic antigen (CEA) in the placenta.
Conclusions. Premature termination of pregnancy (PTP) is a multifactorial pathology associated with pathological
changes in immune and neuroendocrine regulation and hereditary, infectious, and environmental factors that dis-
rupt the adaptation mechanisms in the mother-placenta-fetus system. Intraplacental irradiation of **’Cs is one of
the factors in the multifactorial nature of reproductive losses. As a result of intraplacental irradiation of **’Cs, the
architecture 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 volumetric activity of the isotope incorporat-
ed in the placenta and the organ’s compensatory capacity. Accumulation of up to 1.0 Bg/kg "¥’Cs does not affect the
course of gestation. Internal irradiation with an activity of 4.5-10.4 Bq/kg *’Cs triggers late preterm labor. The
nature of the damages corresponds to the category of «lesion of the maternal stromay of the placenta. The volumet-
ric activity of *’Cs over 10.4 Bq/kg is a probable cause of early preterm labor and antenatal fetal death. At the same
time, the maternal and fetal structures of the placenta suffer damage. Expression of vimentin is a marker of placen-
tal destruction due to internal irradiation of **’Cs with a specific gravity of more than 4.5 Bqg/kg. Expression of CEA
in the structures of the placenta of women with PTP is a unique find and marker of premature birth and antenatal
fetal death with intraplacental irradiation of *’Cs with an activity of more than 4.5 Bq/kg.
Key words: pregnancy, placenta, reproductive losses, **’Cs, CD45 / T200 / LCA, CD56 / NCAM-1, CD31 / PECAM-1,
Vimentin, CEA / CD66e Ab-2.
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BCTYII INTRODUCTION

B pearisix choroneHHs, KoJ CMEePTHICTh BTpndi TiepeBr-  In the realities of today, when mortality is three
11ye HapomxyBaHicTh yepe3 COVID-19, BiiiHy Ta npu-  times higher than the birth rate due to COVID-19,
pPOJHI YMHHMKHU, OCOOJMBY yBary HayKoBLiB MpUKyTo 10  war, and natural factors, special attention of sci-
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npoOJeMU TOAOJaHHS PenpoayKTUBHUX BTpat (PB).
IIpssMi penpoAdyKTHBHI BTpaTW BiJ HEBUHOIIYBaHHS
BaritHocTi (HB) mopoky cranosisars 36—40 Tuc. He-
HapomkeHux miteii [1—4]. He3Baxkarouu Ha cydacHy
NIarHOCTHUKY, MPOoGiNaKTUKY i JIIKyBaHHS Ili€i MaTo-
JIOTii, TpobyieMa 3aJMINAETbCsl akTyajlbHOO [1—4].
AHaizyouu cueHapii BariTHOCTI, KJIiHILIMCTUA Ta Hay-
KOBIIi 3a4al0ThCSI TUTAHHSIM: «doMYy Ha (pOHi MOAIOHUX
eK30reHHMX (pakTopiB 200 MaTOJIOT UHUX CTaHiB BariT-
HICTh IPUIMHSIE PO3BUTOK B OJHUX XiHOK i IIporpecye
B iHmmx?» BueHi HamaraloTbcsl 3HAWTU BilIOBiIb,
BUBYAIOUM JIOKAJIbHI IPOLIECH Y TLJIAlIeHTI, sIKa 110 Ipa-
BY BBaXKa€ThHCS I3€PKAJIOM BariTHOCTI.

Excrniepru BOO3 y 80-x pokax XX CTOJITTSI BU3HA-
YUJIM OPI€HTOBHE CIIiBBiIHOLIEHHSI Pi3HOMaHITHUX
(¢axTopiB 3a0e3IeUYeHHs 3I0POB’Sl CydacHOI JTIOJUHMU,
BUIIUBILM 32 OCHOBHI YOTUPHU MOXiAHi: TeHETUYHUI
YUHHUK — 15—20 %, cTaH HaBKOJUIIHLOTO CePeIOBU-
ma — 20—25 %, sKicTh MeAUYHOIo 3abe3IleyeHHs —
10—15 %, ymoBu Ta croci6 xurtsd — 50—55 %. Haii-
Oinbllie HA 310POB’S JIOAWHU BIUIMBAE CMOCIO KUTTSI.
CKI1aIoBUMM CITOCOOY XKUTTS € XapaKTep XapuyBaHHSI,
IIKiUIMBI 3BUYKHM, IICUXOJOTIYHMI cTaH Touro. Ha
JIPYroMy MicClli 3a BILIMBOM — €KoJiorisi. byBaloTh BU-
najaku, KOJIM KijbKa (haKTOpiB HaKIagaloThCsl ONUH Ha
omHoro. MenuiiHa pakKTUYHO Oe3CcuiIa IIPOTH 3aXBO-
pIOBaHb, MOB’SI3aHMUX i3 3a0pyOHEHHSIM ITOBKIJIJIS.
OwiHka BIUIMBY €KOJOTiYHUX (PAKTOpiB Ha 3I0pPOB’S
JIIONVMHYM BpPaXxOBYE MaciuTaOM 3a0pyIHEHHS HaBKO-
JINIITHBOTO cepenoBuIna. JIokaabHe 3a0pyIHEHHS CTa-
HOBUTb HEOE3IEKY SIK /I BCbOTO HACEJIEHHS PErioHY,
TaK i JJ1s1 OKPEMUX XKUTEJIiB.

TpuaLATh IiCTh POKiB MOCIiIF YoOpHOOMIBCHKA Ka-
TacTpoda Haraaye mpo cede 3a0pyaIHEHHSIM €KOCHC-
TEM, sIK€ BBaXKAIOTh IXKEPEIOM OIIPOMiHEHHS JTIOAUHU.
3a pi3HOMAHITTSIM palioOHYKIIiIiB, 110 MOTPANuId y
HaBKOJIMIITHE CEePedOBUINE, IUIONICIO0 YpaXeHHS U
TSDKKICTIO Oi0JIOTYHMX HaCHiIKiB aBapisg Ha YopHo-
ounbchKit atoMmHilt enekrpocrandii (YAEC) ne mae
aHayioriB [6—8]. 3 200 pamioHyKJIiAiB HAOIIbIIY He-
0e3reKy B JOBFOCTPOKOBili MepCcreKkKTUBi CTaHOBUTH
31Cs uepe3 3a0pyIHEHHS IPYHTY, IUTHOI BOAM Ta MPO-
JIYKLIi1 pOCIMHHOTO i TBApUHHOIO NoxoaxxeHHs. I1mo-
ma 3a6pynHeHHs Cs B Ykpaini y 1986 potii craHOBu-
na 53,5 tuc. km?. HaiiGinbin 3a6pyaHeHoro V'Cs Busi-
Butacs Teputopist Ha BigctaHi 200—300 kM Big YopHo-
oumnnscbkoi AEC. 3a wac, 1o MWHYB ITiCas aBapiii,
pamiauiiiHa cuTyalligd B YKpaiHi MoKpalIujach 4yepe3
posnan *’Cs. CprorogHi Maiixe 83,3 % tepuropii Yk-
paiHM MaloTh 3a0pyIHEeHHd 3 akThBHicTIO *’Cs MeHIIIe
37 kbk/Mm? [8].
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entists are focused on the problem of overcoming
reproductive losses (RL). Direct reproductive losses
from premature termination of pregnancy (PTP)
each year amount to 36-40 thousand unborn chil-
dren [1—4]. Despite the modern diagnostics, pre-
vention, and treatment of this pathology, the prob-
lem is considered relevant [1—4]. Analyzing preg-
nancy scenarios, clinicians and scientists wonder
«why, against the background of similar exogenous
factors or pathological conditions, pregnancy ceases
to develop in some women and progresses in oth-
ers?» Scientists are trying to find the answer by
studying local processes in the placenta, which is
rightly considered a mirror of pregnancy.

WHO experts in the 80s of the XX century deter-
mined the ratio of various factors ensuring the
health of a modern person, highlighting the four
derivatives: genetic factor — 15—-20 %, the state of
the environment — 20—25 %, the quality of medical
care — 10—15 %, the conditions and lifestyle —
50—55 %. Most of all, the way of life affects a per-
son’s health. The components of a lifestyle are the
nature of food, bad habits, psychological state, etc.
In second place in terms of impact is ecology. There
are cases several factors overlap each other.
Medicine is practically powerless against diseases
associated with environmental pollution. Assessing
the influence of environmental factors on human
health takes into account the scale of environmen-
tal pollution. Local pollution is a danger both for
the entire population of the region and for individ-
ual residents.

For 36 years in a row, the Chornobyl disaster
reminds us of itself as pollution of ecosystems, which
is considered a source of human radiation. The acci-
dent at the Chornobyl Nuclear Power Plant
(ChNPP) has no analogs due to the variety of radio-
nuclides entered into the environment, the area of
pollution, and the severity of biological conse-
quences [6—8]. Of the 200 radionuclides, the great-
est danger in the long term is '¥’Cs due to contami-
nation of the soil, drinking water, and products of
plant and animal origin. The area of pollution to
¥7Cs in Ukraine in 1986 was 53.5 thousand km?. The
most polluted '"Cs was the area at a distance of
200—300 km from the Chornobyl nuclear power
plant. During the time that elapsed after the acci-
dent, the radiation situation in Ukraine improved
due to the decay of '*’Cs. Today, almost 83.3 % of the
territory of Ukraine has pollution with an activity of
¥Cs less than 37 kBq/m? [8].
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ITpeMopbinHuit poH Bimirpae BUpillaTbHY POJb Y
HB. V nicngaBapiitHuii riepion He BTpaya€e aKTyallb-
HOCTI MUTaHHS HasTBHOCTI IIMTOTeHETUYHUX e(PEKTiB
abo CImagKOBMX MyTalliil y HaIIaAKiB MOCTpaXKaaanux
Bil pamialiii 6aTbKiB. BigCcyTHiCTb y BariTHUX €BO-
JIIOLIIAHOI PE3UCTEHTHOCTI A0 pPalioaKTUBHUX pedyo-
BUH CIIPUSIE PO3BUTKY (PYHKIIIOHAJTBHUX i OpTaHiv-
HUX TIOpYIIEHb Y CUCTEMi «MaTU—IUIalleHTa—TITigy.
licTroapxiTekTOHIKa IUTalleHTW BU3HAYa€ ClieHapii
recraiii Ta nepcnekTUBU A5 mioaa. PenponyKTuBHi
BTpaTu — 1Lig pe3yjabTaT 0OMEeXEeHO1 KOMIIEHCATOPHOI
3IaTHOCTI T1aleHTu. JoTenep HeaAOCTaTHBO JOCTiI -
>KE€Hb 1110JI0 BILJIUBY iOHi3yI0UOTO BUIIPOMiHIOBAHHSI
Ha Tepebir recrallii 3 aKIIeHTOM Ha MOP(OJI0TiyHO-
My cyOcCTparTi.

VY nnaneHTi icHye cucTeMa HIUTOKIHOBOTO KOHTPO-
JII0 recTallii, ¢iziogoriyHuii mepeodir skoi 3abde3re-
yyeThcsl npotusanaibHuMu (Th2) murokiHamu. Y
pasi HB 3pocrae xinbKicts mposanansaux (Thl) mm-
TOKiHiB, SIKi CTUMYJIOIOTh MiSUIbHICTH MPUPOIHIX
kisepiB (NK) Ta akTWBYIOTh KacKaja KOaryJIsliii.
HocnimxeHHs LUMTOKiHOBOTO Mpo@iaio y rialeH-
TapHUX CTPYKTYpax B 3aJIEXKHOCTI Bi 00’€MHOI aK-
TUBHOCTI iHKOprnopoBaHoro “’Cs po3IupuTh Hallle
po3yMiHHS 1oa0 MexaHizmy PB. Tinbku 31 3HaHHSIM
naToreHe3y penpoayKTHBHUX BTpAT JIiKyBaHHSI MO-
XKe O0yTu e(DEKTUBHUM.

META

Hocnigntu Mopdo0riuHi Ta iMyHO-TiCTOXiMiuHi
0COOJIMBOCTI ypaxKeHHS IIaLieHTU BHACIIiI0K iHKOP-
nopyBaHHs 'Y’Cs 3aj1eXXHO BiI clieHapiro 3aBepIlIeH-
H$l BariTHOCTI.

MATEPIAJIN TA METOJIH

IManienTn

MartepiasoM IOCiIKeHHS Oy/Iu riateHTH 60 XXKiHOK
3 PeNpOAYKTUBHUMHM BTpaTaMHU B aHaAMHE3i Ta O3Ha-
KaMM TIepeprBaHHS TTOTOYHOI BariTHOCTI (OCHOBHA
abo nepuia rpyna) i rianeHTy 30 XiHOK 3 HeYCKJIa -
HEHUM TIiepebiroM BariTHOCTI Ta HEOOTSKEHUM
aHaMHe30M (KOHTpoJibHa rpyma). s aeTaabHOro
JOCJIIKEHHSI 3pa3Ky IJIaleHTU 3 IIepLIol TpyIu
MOMINMUAN Ha TArpynu: la — 38 mianeHT Bin XiHOK,
sIKi HapoawiIu B TepMiHi 37—40 TUXKHIB, He3BaXaro-
YM Ha O3HAKM IMEepepMBaHHS MOTOYHOI BariTHOCTI;
1B — ruratieHTH 13 XiHOK, SIKi HApOIWIN B TEpMiHi
BariTHOCTi 28—36 TwxkHIB + 6 oHiB; 1c — 9 3pa3kiB
BiJI XKiHOK, $IKi HApOAUJIU B TEPMiHi BariTHOCTi 22—27
TUXHIB + 6 JHIB.

The premorbid background plays a decisive role in the
occurrence of miscarriage and premature birth. In the
post-accident period, the issue of the presence of cyto-
genetic effects or inherited mutations in the descen-
dants of radiation-affected parents does not lose its rel-
evance. The absence of evolutionary resistance to radi-
ological substances contributes to the occurrence in
pregnant women of functional and organic disorders in
the «mother—placenta—fetus» system. Placental histo-
architectonics determines the scenarios of gestation and
prospects for the fetus. Reproductive losses are the
result of the limited compensatory capacity of the pla-
centa. Until now, there are not enough studies on the
effects of ionizing radiation on the course of gestation
with an emphasis on the morphological substrate.

In the placenta, there is a system of cytokine control of
gestation, the physiological course of which is provided by
anti-inflammatory (Th2) cytokines. If cases of miscar-
riage and premature birth, the number of pro-inflamma-
tory (Thl) cytokines increases, stimulates the activity of
natural killers (NK), and activates the coagulation cas-
cade. NK is a marker of an unfavorable course of preg-
nancy. Studying the cytokines profile in placental struc-
tures depending on the volumetric activity of incorporat-
ed "’Cs will expand our understanding of the mechanism
of reproductive losses. Only with knowledge of the patho-
genesis of reproductive losses can treatment be effective.

OBJECTIVE

Investigate the morphological and immunohisto-
chemical features of placental damage due to the in-
corporation of 'Cs depending on the scenario of
pregnancy completion.

MATERIALS AND METHODS

Patients

The study material consisted of placentas from 60
women with reproductive losses in anammnesis and
signs of termination of the current pregnancy (main or
first group) and placental samples from 30 women
with an uncomplicated gestation and an unencum-
bered anamnesis (control group). The detailed study
required the distribution of placental samples from the
first group into subgroups. Subgroup la included 38
placentas from women who gave birth at 37—40 weeks,
despite signs of termination of the current pregnancy.
Subgroup 1b — placentas of 13 women who gave birth
at a gestation period of 28—36 weeks + 6 days.
Subgroup 1c — 9 placental samples from women who
gave birth at a gestation period of 22—27 weeks + 6
days.
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BariTHi, ki Opaqu y4yacTb y OOCTIIKEHHI — YK-
PaTHCBKI XXKiHKM 0€3 XpOHiYHOI COMAaTUYHOI MaTOJIOTI.
Hait6ineire ix oymo 3 Kuesa ta obmacti (69,4 %). 13
3aXiHUX, CXiTHUX Ta LEHTpaJbHUX oOOJacTeil YK-
painu, BignosinHo, 8,5 %, 4,8 % ta 17,3 % xinok. Ce-
penHiii BiK XiHOK 00ox rpyn — (33,4 = 5,2) poky. ¥
73,3 % BariTHUX MEPILOi IPYIIM CIIOCTEPIiraBcs ropMo-
HajbHUI aucOanaHc, y 30,2 % XiHOK — cIiagkoBa
TpoMOodimist, y 53,5 % ocib — iHdexuii, mo mepena-
JOThCS CTaTEBUM LIJISIXOM, V 33,7 % malieHTOK — 00Ty~
pauiiiHa HECIPOMOXHICTb IIMUKU MATKHU.

V¥ 37,2 % XiHOK mepIioi rpyny B aHaMHe3i OyJI0 Bil
2 10 9 BariTHOCTE, JIeBOBa YacTKa SIKUX 3aKiHU4yBajacs
BTpaTolo miona. 3 Hux, y 76,7 % KiHOK BariTHICTb ITe-
pepuBainacd B I Tpumectpi. Y Munyiaomy maiike 20,9 %
JKIHOK MepeHecan nepeavyacHi Mmojoru. AHTeHaTalbHi
BTpaTy Ha 34, 36 i 38-My TUXHSIX BariTHOCTI OyIu y
5 (14,0 %) xiHok. Y 90 % iHOK IMO€IHYBAIOCh KiJlbKa
MMOBIpHUX IPUYMH penpoAyKTUBHUX BTpaT. Kopekilito
MOpYIIEeHb TPOBOIWIY 32 JOTIOMOIOIO ITATOreHETUYHO-
ro JikyBaHHs. OmHaK Teparlis He 3aBXIU JaBajia Mo3K-
TUBHUM eeKT i yepe3 YMcIeHHi HeBAali pernpoayKTHB-
Hi cipo6bu HB y kiHOK HaOyJ10 3BUMHOrO XapaKTepy.

¥ BariTHUX TepIIoi IPpyIu HalyacTille JiarHOCTyBa-
JIM TI1atieHTapHy HepoctatHicThb (ITH), sika hopMy€eTh-
Cs Ha eTanax iMIUiaHTallil Ta eMOpioreHe3y i MosICHIOE
MaiOyTHi penpoayKTUBHI BTpaTu. B OCHOBI mialeH-
TapHOI HEAOCTATHOCTI JIEXKUTh ACPErysiisl OKMCHO-
BiITHOBHUX IMPOIIECIB i MiKPOLIMPKYJISALl, TTOPYIIEHHS
apXiTEeKTOHIKY MIaLleHTU, TOPMOHAJIbHUI Ta iMyHHUIA
nucoanane [2, 9—13]. 3 meplux XBUIUH CBOTO PO3-
BUTKY €MODPIiOH YyTJIMBUIA 10 BIUIMBY HECIIPUATIMBUX
(pakTOpPiB HABKOJMUIIIHBOTO CepenoBuIla. Biamosimito
Ha MUTAHHS LIOAO Pi3HMX CLEHapiiB BariTHOCTI Ha
(¢ oHi cxoxux (pakTOpiB a00 MATOJOTIYHNX CTAHIB CTa-
JI0 BUsABJIIEHHd B IaueHTi Cs 3 pi3HOIO 00’€MHOIO
AKTUBHICTIO. J1OCTiIKEeHHS ITPUCBIYEHO BU3HAUYEHHIO
MOP@OJIOTIUHOT CKJIaA0BOI1 MIaleHTapHO1 AUC(hYHKIIIT
(T1[1), ska yTBOPIOETHCS B Pe3yJBTaTi OMPOMIHEHHS
iHKOPIOPOBAHUMMU PadiOHYKJTiZaMu.

MeToau K0CHiKEHHS IANIEHTH

[InanenTy mocimimkyBanu 3a mpotokojaoMm Ne 013-1/0
[14]. O6’emHy akTuBHicTh pamioHykiiay *’Cs y mia-
IIEHTaX BUMipIOBaJIM 3a JOIIOMOIOIO aHajli3aTtopa i30-
tonHux 1pod Scaler RC-101. st mpoBeaeHHS TicTO-
JIOTIYHOTO AOCJIiIXKEHHSI Opaiy cepiiiHi 3pi3u IialeH-
TU TOBIIMHOW0O (5 = 1) MKM, sIKi 0OpoOJsiiu Iapa-
(iHom i papOyBasiM reMaTOKCWIiHOM i €03MHOM abo
nikpodykcuHoMm. HasgBHiCTh MaToJOTiYHUX 3MiH Yy
MJaleHTi BU3HAYald 3a JOMNOMOTOI0 MiKpPOCKOIiB
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The study involved pregnant Ukrainian women
without chronic somatic pathology. Most of them
were from Kyiv and the region (69.4 %). From the
western, eastern, and central Ukraine regions,
respectively, 8.5 %, 4.8 %, and 17.3 % of women.
The mean age of women in both groupsis (33.4 + 5.2)
years. 73.3 % of pregnant women from the first group
showed hormonal imbalance, 30.2 % of women were
hereditary thrombophilia, 53.5 % of people with
sexually transmitted infections, and 33.7 % of
patients had obturation cervical insolvency.

37.2 % of women in the first group had 2 to 9 preg-
nancies in anamnesis, the lion’s share of which ended
in fetal loss. Among them, pregnancy in 76.7 % of
women was interrupted in the first trimester. In the
past, almost 20.9 % of women underwent premature
birth. Antenatal losses at 34, 36, and 38 weeks of
gestation were in 5 (14.0 %) women. 90 % of women
had several probable causes for reproductive losses.
Correction of disorders took place with pathogenet-
ic treatment. However, therapy has not always had a
positive effect. Due to numerous failed attempts,
reproductive losses have become commonplace.

Pregnant women of the first group were most often
diagnosed with placental insufficiency (PI), which
forms at the implantation and embryogenesis stages,
and explains future reproductive losses. The basis of
placental insufficiency is the deregulation of redox
processes and microcirculation, impaired placental
architectonics, and hormonal and immune imbal-
ance [2, 9—13]. From the first minutes of its develop-
ment, the embryo is sensitive to the effects of adverse
factors of the surrounding environment. The answer
to the question regarding various pregnancy scenar-
ios against the background of similar factors or
pathological conditions was the identification of *’Cs
in the placenta with different volumetric activity. The
study is devoted to determining placental dysfunc-
tion’s morphological component, forming due to
internal irradiation by incorporated radionuclides.

Methods of placenta examination

The placenta was studied using the protocol (form
No. 013-1/0) [14]. The volumetric activity of the
¥7Cs radionuclide in the placentas was measured
using analyzer Scaler RC-101 isotope samples. The
histology of the placenta was studied using a stan-
dard technique. Serial sections of the placenta with a
thickness of (5 = 1) micron were treated with paraf-
fin and stained with hematoxylin and eosin or picro-
fuxin. The presence of involutional-dystrophic or
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Olympus BX51 Ta Axioskop 40. ¥V nnaueHTi
nociimxkyBanu Taki ekcrpecii: CD31 / PECAM-1
(xmon JC/70A, Thermo Scientific; Noe MS-353-S0),
CD45 / T200 / LCA (xnon PD7 /26 / 16 + 2BI11,
Thermo Scientific; Ne MS -355-P0), CD56 / NCAM-1
(xston 56C04, Thermo Scientific; Noe MS-1149-P0),
CEA / CD66e Ab-2 (Thermo Scientific; Noe RB-368-
A0), Bimentun (xmoH SP20, Thermo Scientific;
Ne RM-9120-SO), BUKOPHUCTOBYIOUM METOJ HEmpsi-
MOI1 CTPENTaBiAMHNEPOKCUAA3HOI AETeKIlii Ta CUCTe-
My Bisyamizamii «UltraVision Quanto Detection
System HRP DAB» (Thermo Scientific; No TL-015-
QHD). IlommpeHicTh i BUpaXeHIiCTbh iMyHOTICTO-
ximiuHux peakuiit (IFXP) (y 100 kiitunax B 10 mossix
npoekiii, mpu 30ineendi — 400) omiHoBanM B Oa-
nax. IMommpenicts ITXP: 0 — BinCyTHICTh KONTBOPY;
1 6anm — mentre 10 % mo3uTUBHO 3a0apBICHMX KITITHH;
2 6am — 10—50 % 3abapmiaeHux KITUH, 3 Ganu —
6inbie 50 % 3abapBineHux KinituH. Bupasnicts ITXP:
0 6aniB — kouip BincyTHilt; 1 6an — ciiabKuii Koaip;
2 6anu — MoMipHUit KoJtip; 3 0aau — BUpa3HUii KOJIip.

CraTuCTHYHMIA aHATI3 JTAHUX

CraTucTUYHy OOpOOKY pe3yabTaTiB JOCTigKEeHHS
npoBoawin Ha IIK 3 BukopuctanHsaMm Microsoft
Excel 2016 ta kyroBoro neperBopeHHst Dimepa. Pi3-
HUIISI MK TBOMa MOPiBHSJIBHMMU 3HAYEHHSIMU BBa-
Kajacs BiporimHolo npu p < 0,05 (iHpekc Biporin-
HocTi G6inbie 95%).

ETnyni npyHIMnM MeIMyHuX A0C/IiKEHb

J103Bis 111010 TPOBEACHHS HAYKOBUX TOCIIiIKEHb OT-
pUMaHO Bif KOMITeTy 3 MeAUYHOi eTuku Y «IHctu-
TYT MeniaTpii, akyluepcTBa Ta TiHEKOJOril iM. aka-
memika O. M. Jlyk’aHoBoi HarioHanbHOI akamemii
MEIUYHMX HayK YKpaiHu» (mpotokosl No 3 Bifg
07.06.2017 p.).

PE3VIJIBTATU

PagioizoTomHMMKU BUMIipIOBAaHHSIMU BCTaHOBIIEHO,
mo HakonmveHHs ''Cs y TuialneHTaxX KOHTPOJBHOI
rpymu He TniepeBuimnyBaiio 1,0 bk/kr. Ilpm mpomy
CTPYKTYPHi 3MiHHU B IUIALIEHTAX BilMOBiAAIU TEPMiHY
BariTHOCcTi 39—40 TmxHiB. CepemHss Maca IUIallEeHT
craHoBuia (550,0 + 35,5) &

V nnaneHTi icHYe LIUTOKIHOBUI KOHTPOJIb PeIpo-
TYKTUBHOTO Tiporiecy [11—13]. ¥V Ta6a. 1 HaBemeHo
0COOJIMBOCTI iMYyHO-TICTOXiMIYHUX peakilii y Iuia-
1ieHTaX 000X TOCTiIKYBaHUX IPYTI.

3aranpHuii JefikonuTapauii antured CD45 / T200 /
LCA koHTpoJIIo€ iMyHOJIOTIUHY amanTallilo IIIoja,

inflammatory changes in the placenta was determined
using microscopes Olympus BX51 and Axioskop 40.
The following expressions were studied in placenta:
CD31 / PECAM-1 (clone JC/70A, Thermo
Scientific; Nee MS-353-S0), CD45 / T200 / LCA
(clone PD7 /26 / 16 + 2B11, Thermo Scientific; Ne
MS-355-P0), CD56 / NCAM-1 (clone 56CO4,
Thermo Scientific; Noe MS-1149-P0), CEA / CD66e
Ab-2 (Thermo Scientific; Noe RB-368-A0), Vimentin
(clone SP20, Thermo Scientific; No RM-9120-SO),
using indirect streptavidin peroxidase detection
method and imaging system «UltraVision Quanto
Detection System HRP DAB» (Thermo Scientific;
Ne TL-015-QHD). The prevalence and severity of
immunohistochemical reactions (IHCR) (in 100 cells
in 10 fields view, at magnification — 400) evaluate by
points. Prevalence of IHCR: 0 — no color; 1 point —
less 10 % positively stained cells; 2 points — 10—50 %;
3 points — more 50 % stained cells. The expressiveness
of IHCR: 0 points — no color; 1 point is weak color;
2 points is moderate color; 3 points is expressive color.

Statistical analysis

Statistical processing of the study results was per-
formed on a PC using Microsoft Excel 2016 and
Fisher’s angular transformation. The difference
between the two comparative values was consid-
ered plausible at p < 0.05 (probability index greater
than 95 %).

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. M. Lukyanova National Academy of
Medical Sciences of Ukraine» (protocol Ne 3 of
07.06.2017).

RESULTS

The radioisotope measurement established the accu-
mulation of *’Cs in the placentas of the control group
did not exceed 1.0 Bq/kg. At the same time, structur-
al changes in the placentas corresponded to a gesta-
tional period of 39—40 weeks. The average mass of the
placentas was (550.0 + 35.5) g.

In the placenta, there is a system of cytokine control
of the reproductive process [11—13]. Table 1 demon-
strates the features of immunohistochemical reac-
tions in the placentas of both study groups.

Total leukocyte antigen CD45 / T200 / LCA controls
the immunological adaptation of the fetus, as well as

479 =&



<
=
=
T
=
x

ISSN 2304-8336. [Npobnemu pagiaviiiHol meauunHn Ta pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

MPAKTUKA

“I[[IA DUOLIOYD — DA I[IIA [BUILLIBY — AL ‘IIA WIS — AS :80BdS SNOJIIAIBIUI — SA “I|IIA BjeIpawsul — Al :1Sejqoydo1oiAd SnojjiAeIIXe — AT ‘BUBIqUIBW [eNpIJap — | -BUBIGISL JIUOLIOYI — |NUD ‘BUBIqWISW JNOIUWE — |\ "SSION
*19e1gododLoLm nnaonHrodogedLoNs — |A3
{eMHOL0QO eHalreHoIdoX — QX MHMOdoa HaLeHIndaL — g ‘MHrodoa 1godAgaoLd — g9 ‘Hradoa IHxiwodu — gy ‘diroodu nraoxHUOdoaxIn — | |Gl ‘BXHOLO0QO eHALeATUNST — Off ‘eHOIdoX MHKMOAOE — Xg ‘BXHOL0QO BHRILOIHINE — QY “miLinmnd]

S|9SSaA [el9) JO S|9SSan 8- 13 'SNOA—¢
wnijayropus ‘IjjiA jo wnpkouks ‘WY ‘Wa — ¢ [E30} JO BWOAIS BUY ‘I[JIA JO BWIOAS — 2 AL ‘Al JO wnijgyiopus — g AV ‘Wa -2 W'Na-¢ 6 o
HWUTAD XuHareLad HUTAD -1 1A ‘Uan ‘Xa - ¢
VIUBLOTHD ‘HMadog niLMnHKO ‘OX ‘O — € XuHawelad eHedgwaw ‘g ewod1d — g gl ‘gl viwaLoTHa — ¢ ov‘or-¢ ‘ov‘or-¢ 6 9]
S|9SSaA [e19) JO
wnigylopus ‘Ifjin jo wnnAouAs ‘Wyo ‘Wa - g1 AL ‘N “AS Jo BWOLS — g AL ‘Al JO wnijayopus — ¢—g Nd-¢ SN WY ‘Wa-¢ €l ql dno.f urejy
HUTAD XuHdLreLad BHEOHOQ
WIrRL0THY ‘HMados ULLMTHKD ‘OX ‘O — 2— | gL ‘U ‘g0 ewodwd — g 4l ‘gu vireLothe — g—g or-¢ Law‘ov'or-¢ ¢l ql
S[9SSaA [e18) JO
- BWOAS 8y} ‘AL ‘NI “AS Jo BWONS — € AL ‘Al Jo wnijpylopus — ¢—g Nd—-¢-} WV ON‘Na—1 8¢ el
HUTAD XMHALRLa(
- eHedowan ‘g| ‘gLl ‘g) ewodo — ¢ 4l ‘Ll vaLotHe — g—g o7 -z¢-1 ovxa‘or—-1 8¢ el
S|9SSaA [e}9) JO
- BWIO0AIS BU} ‘AL ‘NI “AS Jo BUONS — € AL ‘Nl ‘AS J0 wnijaylopus — ¢ Na-1 OAN‘'Na-1 0¢ dnoJf jou0)
. _.__”_Eo XMHALeLod o h eHALOALHOY,
- eHedgwam :g] ‘gLl ‘g0 ewodio — ¢ gl ‘U ‘g0 uraLothe — ¢ or-1 xg'or-1 0¢
V3ad URuU3aWIA 1€ad 96dd Svad " sdnoibgns yum sdnourx)

IMHER)O]]

nweuAdiiu € nukd

2103S ‘USWOM p3uLWEX3 Y} JO Sa1NJIN.J3s Jejuadeld ay} ut YIHI 40 Sainjeadq

T 9lqel

UIFeQ ‘HOHLK XMHIXIL1190 XedALAdLd xuHdeLrHahewu a X ]I L1D0anLr90d(Q
T shuroe]

(1) 480



ISSN 2304-8336. INpobnemu paniauiitHol meauumky 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

CLINICAL PRACTICE

MiT03, nudepeHLiloBaHHs i TpoJlidepaliito KIiTUH.
Excnpecia CD45 € mapkepom 3anajieHHs. JIuiie B mo-
OAMHOKMX 3pa3KaX KOHTPOJILHOI I'PyIM CHOCTepiraaiu
HeBUpPa3Hy 3amnajbHy iH(iIBTpallilo el ayaaTbHOI 000-
JoHku (I1O) i BopcuHok xopioHa (BX) Ha Tii cimabkoi
(1 6an) excnpecii CD45. Indopmaliito 111010 momupe-
HOCTI J0303ajexXHoi ekcrpecii CD45 y miatieHTax 000x
Ipyn JOCTiIKEHHS IIPEACTaBICHO B TaOJMILi 2.

Maiixe 80 % iMyHHUX KJIITUH €HIOMETPIIO MPEeCTaB-
JISTIOTh BeJIMKi 3epHUCTI tiMbouut CD56. BoHu KoHT-
POTIOIOTh TAMOWHY 3aHypeHHsT TpodoObjacTa ITiJ Jac
iHBa3ii, CMHTE3 MPOreCTePOH-iHIYKOBAHOIO OJIOKYIO-
yoro ¢akropa, hakTopiB pocty i aktuBauito Th2 [13].
Mewm6panna mosiekyiaa CD56 € eKCKITI03UBHUM MapKe-
poM TokcnaHocTti NK-ximitun. [pupoani xinepn (NK)
KOHTPOJIIOIOTh paHHIO a3y iH(eKIIii, a TAKOX BPOIKe-
HUM i amanTuBHUI iMyHiTeT [Ipn mepemyacHoOMy Tiepe-
puBaHHi BariTHOCTi B J1O 301IbLIYETHCS KiTbKIiCTh aKTHU -
BOBaHUX JeiKouuTiB. Jluine okpemi 3pasku O KOHT-
pPOJILHOI TPYMHM TIOKa3adu JieAb BUPA3HY EKCIIPECito
CD56. Indopmaliio 111010 NOLIUPEHOCTI J0303a1€KHOT
ekcnpecii CD56 y mianieHTax 060X IpyIT JOCITiIKEHHS
HaBedeHO B Ta0. 3.

mitosis, differentiation, and cell proliferation. CD45
expression is a marker of inflammation. Only a few
samples from the control group showed minor inflam-
matory infiltration of the decidual membrane (DM)
and chorionic villi (VC) on the background of weak
(1 point) expression of CD45. Table 2 provides infor-
mation on the prevalence of dose-dependent CD45
expression in the placentas of both study groups.

Almost 80 % of endometrial immune cells are large
granular CD56 lymphocytes. They control the depth
of trophoblast immersion during the invasion, synthe-
sis of progesterone-induced blocking factor, growth
factors, and Th?2 activation [13]. The membrane mol-
ecule CD56 is the exclusive marker of NK cell toxici-
ty. Natural killers (NK) control the early stage of
infection and innate and adaptive immunity. During
premature termination of pregnancy, the number of
activated leukocytes in the decidual membrane
increases. Only single samples of the decidual mem-
brane of the control group showed slight expression of
CD56. Table 3 provides information on the prevalence
of dose-dependent CD56 expression in the placentas
of both study groups.

Ta6nauusa 2
Mowwunpenicte CD45 B CTPYKTYpax NNALEHTU 3aNeXHOo Bif nuTomoi Macu iHkopnopoBaHoro *’Cs, % KniTuH
Table 2
Prevalence of CD45 expression in placental structures depending on the accumulated dose of **’Cs, % of cells
Fpynu 3 nigrpynamm Fpyna / Groups
Groups with subgroups 00 /DM no/Am X0 / ChM BX/VC MBI / IVS EVT
KowtponbHa / Control group 30 5 0-1 0-1 2-3-5 0-1 0-1

1a 38 5-10 2-5 1-2 2-3-5 2-3 2-3
OcHosHa / Main group 1B 13 10-20 5-10 1-2 2-3-5 5-10 1-2-3

1c 9 20-40-50 20-40-50 0-1-2 5-10 10-20 20-30

Mpumitku. BX — BopcuHm xopioHa; 0 — peumnyanbHa 060norka; MBI — MixsopcuHkosmii npocTip; M0 — nnogosa obonowka; XO — xopioHansHa 060n10HKa; EVT — eKcTpaBopcuH-

KOBUiA LMTOTPOGOGNACT.

Notes. AM — amniotic membrane; ChM — chorionic membrane; DM — decidual membrane; EVT — extravillous cytotrophoblast; IVS — intervillous space; VC — chorionic villi.

Ta6nuusa 3

Nowwupenictb CD56 B CTPpYKTYpax NAaLeHTU 3a1eKHO Bif NMTOMOT Macu iHKopnopoBaHoro *’Cs, % KniTuH

Table 3

Prevalence of CD56 expression in placental structures depending on the accumulated dose of **’Cs

Fpynu 3 niarpynamm

Crpyxtypu nnauentu / Placental structures, % of cells

Groups with subgroups [0 /DM no/Am X0 / ChM BX /VC MBI / IVS EVT
KowtponbHa / Control group 30 5 0-1 0-1 0-1 0-1 0-1

1a 38 5-10-15 0-1 0-1 0-1 0-1 0-1
OcHosHa / Main group 18 13 10-20 0-1 0-1 1-5 0-1-2 0-1

1c 9 20-30 10-20 0-1-2 1-5 0-1-2 0-1-2-5

TMpumitku. BX — Bopcunm xopioHa; 10 — neumayansHa 06onoHka; MBI — mixsopcuHkosuii npocTip; M0 — nnogosa 060noHka; XO — xopioHanbHa 06010HKa; EVT — ekcTpaBopeuH-

KOBMiA LMTOTPOdOBAACT.

Notes. AM — amniotic membrane; ChM — chorionic membrane; DM — decidual membrane; EVT — extravillous cytotrophoblast; IVS — intervillous space; VC — chorionic villi.
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Enpoteniansuuit mapkep CD31/PECAM-1 nie sk
TpUrep €HIOBACKYISIPHOI iHBa3ii B eHaoMeTpiii. Exc-
npecis CD31/PECAM-1 Bka3ye Ha SIKiCHY TpaHC-
dopmatito criipanbHux apTepiii [13]. ¥ KOHTpoIbHUX
3pa3Kax IUIalleHTH CIIoCTepiraeThcs 4iTka (3 Oann)
ekcrpecis CD31/PECAM-1 y croBoypoBux (CB),
npoMixunx (I1B) i kinuesux (TB) BopcuHkax.

IMomKomKkeHHsI CTPYKTYpU OiKa 3arpoxKye >KMUT-
TEMISNBHOCTI KIIITUH. BiMeHTMH — 1me OijToKk Me-
3€HXIMaJIBHOTO MTOXOKEHHSI, 110 KOHTPOJIIOE (hOpMY,
THYYKiCTh, LJIICHICTh, B3aEMO/il0 KJIITUH B yMOBax
MEXaHiYHOTO CTpecy, a TaKOX TpPaHCIIOPT JIIOMNpPo-
TeTHiB HU3bKOI IIIJIbHOCTI. Y BiANOBiAb HA KIIITUHHUI
CTpeC BIMEHTHH CIIPUSIE YTBOPEHHIO arpecoM, siKi BU-
KOHYIOTb IMTONPOTEKTOPHY [it0. B rialieHTax KOHT-
POJIBHOI TPYMU CIOCTEPIra€ThbCsl BUCOKA EKCIIpecis
BiMEHTHUHY.

PakoBo-emOpioHansHuit antureH (PEA) yTBo-
PIOEThCSI B TpaBHIill cucTeMi IUioda i BiamoBimae 3a
noxin KiitTuH. CUHTe3 aHTUTEHY MPUITMHSIEThCS 3 Ha-
POKEHHSM IUTUHU. 3 HAyKOBOI JIiTepaTypU Bigomo,
o exkcrpeciss PEA B mtaneHTi He BimOyBaeThes. Pe-
3yJIbTaTU AOCJiIXKEHHSI KOHTPOJIbHUX 3pa3KiB Iljia-
LIEHTH MiATBEPIKYIOTh 11€ TBEPIKEHHSI.

V mnaueHTax niarpynu la, 3a JaHUMU pafioi30TOIMHO-
IO BUMIpIOBaHHS, HAKOITMYeHO 0m3bKo 1,1—4,4 Bk/KT
97Cs. Imanentn osaiabHOI opmu, Barow 450,0—
610,0 . [TirogoBa MMOBEPXHS IUTALICHT IIaaKa, OJIMCKY-
ya. AMHIOTUYHI OOOJOHKM CipyBaTO-OJJaKUTHi, BU-
ToHYeHi. [TynoBuHY noToBlIeHO yepe3 Habpsk. [Tpu
LbOMY ILIMPMHA MNYNOBUHMU He IepeBuinye 1,5—1,7
cM?. MiKpoLMpKyJIslliss Ha MaTepUHCHKINA MOBEPXHIi
MIaleHT piBHoMipHa. HesBaxalouum Ha 1ie, marte-
puHcbka moBepxHst 30 % mialleHT 3 AiASTHKaMU
imemMiunoro iHdapkty. IlomoBMHA 3pa3KiB meUNIy-
anbHOi 00onoHKM (JIO) 3 HaOpsIKOM, 3amajeHHSIM,
KPOBOBUJIMBOM Ta «TUC(PYHKIIOHATBHUMUA 30HAMU».
Bopcunuactuii xopioH (BX) mpomnopuiitHo posraiy-
KEHUH; 1IJIbHICTh BOPCUHOK piBHOMipHa. MixBop-
cuHyactuit rpoctip (MBIT) micTuTh 1piOHI KPOBOBU-
JBHU Ta 6arato (iopuHy. [1pr IbOMY BOPCMHKM HiOK
«3aMypoBaHi» HiOpUHOM, 1110 3HAYHO 3MEHIIYE TIO-
11y CMHLIMTIaJIbHOI BUCTLJIKM BOPCUHOK. B pe3ynbrati
1IbOT'0, YaCTKOBO 3HMKYEThCS TTepdy3isi B MAaTEPUHCh-
KMnx cynuHax. Takuii ctaH 3arpoxye iHdapkTom BX
Ta, HacaMKiHelb, HB.

Y 10 Ta BX minrpynm la BUSIBIeHO He3HA4Hi 3a-
najbHi 3MiHM i3 ciabdkoto (1 6an) ekcrnipeciero CD45
Ta HepiBHOMipHOIO (1—2 Oamm) peakiiero CD56
(puc. 1) (ta6xa. 2, 3). HepiBHoMipHy (2—3 0anu) ak-
tuBHicTE CD31 criocTepiranu B eHpoTeii cynnH 1B
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The endothelial marker CD31 / PECAM-1 acts as
a trigger for endovascular invasion in the endometri-
um. Expression CD31 / PECAM-1 indicates a quali-
tative transformation of the spiral arteries [13]. In the
control samples of the placenta, there is a clear (3
points) expression of CD31 / PECAM-1 observed in
stem (SV), intermediate (IV), and terminal (TV) villi.

Damage to the structure of protein threatens the
vital functions of cells. Vimentin is an intermediate fil-
ament of mesenchymal origin, the main protein that
controls shape, flexibility, integrity, cell interaction
under mechanical stress, and the transport of low-
density lipoproteins. In response to cellular stress,
Vimentin promotes the formation of aggresomes that
perform a cytoprotective function. The placentas of
the control group have high expressiveness Vimentin.

Carcinoembryonic antigen (CEA) is formed in the
digestive system of the fetus and is responsible for cell
division. Antigen synthesis stops after the birth of a
child. As the scientific literature shows, the expres-
sion of CEA does not occur in the placenta. The
results of the study of control samples of the placen-
ta confirm this statement.

In the placentas of subgroup la, according to
radioisotope measurement, about 1.1—4.4 Bq/kg
7Cs were accumulated. The placentas were oval. The
weight of the placenta ranged from 450.0 to 610.0 g.
The fetal surface of the placenta is smooth and shiny.
The amniotic shells are grayish—blue and graceful.
The umbilical cord thickened due to swelling. At the
same time, the width of the umbilical cord was no
more than 1.5—1.7 c¢cm? Microcirculation on the
maternal surface of the placenta is uniform. Despite
this, the maternal surface of 30 % of the placentas was
with areas of ischemic infarction. Half of the decidual
membrane (DM) samples show swelling, inflamma-
tion, hemorrhages, and «dysfunctional areas». The
villous chorion (VC) is branched proportionally; villi
density is uniform. In the intervillous space (IVS),
there are minor hemorrhages and a lot of fibrin. At the
same time, the villi seem to be «walled up» with fibrin,
which significantly reduces the area of the syncytial
lining of the villi. As a result, there is a partial decrease
in perfusion in the maternal vessels. This condition
threatens villous chorion infarction and, ultimately,
premature termination of pregnancy.

In samples of DM and VC of 1a subgroup, minor
inflammatory changes were found, which were accom-
panied by weak (1 point) CD45 expression and un-
even (1-2 points) CD56 reaction (Fig. 1, Tables 2, 3).
Uneven (2—3 points) CD31 activity was observed in
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i TB. IInaueHtu la miArpynu MicCTSITh BUCOKY KiJlb-
KicTb BiMeHTUHY (puc. 1). ¥ mmauenTtax la miarpynu
PEA ne 6yio.

ITigrpymna 1B BKII0Yaa MIaueHTH XKiHOK, SIKi Hapo-
JUAIM XUBUX OiTell y TepMiHi BariTHocTi 28—36
TYKHIB + 6 qHiB. [InaneHTr Majau 3Ha4Hi CTPYKTYPHi
3MiHM BHacCHigoK HakomudeHHs 4,5—10,4 bx/kr
¥7Cs. I1malieHTH, 3a3BUYaii, OBaJIbHi, CEPEIHBOIO Ma-
coto 480,0 r; MynmoBMHU 3 BApUKO3HUM PO3LINPEH-
HsIM BeH. Ha MaTeprHCBKili MOBEpXHi IUIALEHT BUSIB-
JIeHo imemiro, BimmapyBaHHs J1O, KpOBOBUJIMBU,
MOBHOKPIB’SI, KalbLUM(iKaTh, a TaKoX TaK 3BaHi
«AUCOYHKIIOHATIbHI 30HU» — AiMSIHKM 30JMXKEHUX
npoMmixkaux (I1B) i repminanbaux (TB) BopcuHOK 3
}iopo3oM cTpomu (puc. 2). AMHIOTMYHI 000JIOHKH Y
80 % BUMANKiB BUTOHYEHI, 3 KDOBOBMWJIMBAMMU i O3HA-
Kamu 3ananeHHs. Lli mopyiieHHsS oTpuMalu Ha3BY
VIIKOIXEeHb <«MaTepPUHCHKOI CTPOMMN» IIJIAlleHTH
[15—18].

V nenyayanbHiit o6osoH1i, aMmHioHi Ta MBI BusiB-
JleHo moMipHy (2 6anu) exkcrnpecito CD45 (puc. 3,
Taba. 1, 2). BogHowac, y cTpoMi BOPCHHOK CITIOC-
Tepiranu momipHy (2 0aau) aKTUBHICTh BIMEHTHUHY, a
B engotenii CB, I1B i TB — nepiBHoMipHyY (2—3 0a-
Jm) peakuio CD31.

the vascular endothelium of IV and TV. The placentas
of the 1a subgroup have high expressiveness Vimentin
(Fig. 1). There was no CEA in the placentas of sub-
group la.

Subgroup 1b included the placentas of women who
gave birth to live babies in pregnancy of 28—36 weeks
+ 6 days. Placentas had significant structural changes
due to the accumulation of 4.5—10.4 Bq/kg "’Cs. The
placentas are usually oval with an average weight of
480.0 g; the umbilical cord with varicose veins. The
ischemia, decidual membrane detachment, hemor-
rhages, plethora, calcifications, and «dysfunctional
zones» was found on the maternal surface of the pla-
centas. «Dysfunctional zones» are areas of convergent
intermediate (PV) and terminal (TV) villi with stroma
fibrosis (Fig. 2). Amniotic membranes in 80 % of
samples are thin, with hemorrhage and inflammatory
infiltration. These disorders are named injuries
«maternal stromal» of the placenta [15—18].

In the decidua and amnion, as well as in the I'VS, a
moderate (2 points) expression CD45 was detected
(Fig. 3, Tables 1, 2). At the same time, the stroma of
the villi had moderate (2 points) Vimentin activity.
The endothelium of SV, IV and TV had an uneven
(2—3 points) expression of CD31.

PucyHoK 1. ImyHo-rictoximiyHi 3miHn B nnauyenTax nigrpynu 1a 3 aktuBHictio 1,1-4,4 bk/kr **’Cs
A: CD45/T200/LCA B JO; b: CD56/NCAM-1 B 10O; B: CD31/PECAM-1 B cyamHax BX; I': Vimentin y ctpomi BX. 36. x 200.

Figure 1. Immunohistochemical changes in the placentas of subgroup 1a with an activity of 1.1-4.4 Bq/kg **'Cs
A: expression of CD45 / T200 / LCA in DM; B: expression of CD56 / NCAM-1 in DM; C: expression of CD31 / PECAM-1 in
vessels of VC; D: expression of Vimentin in stroma VC. Zoom x 200.
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PucyHoOK 2. MikpockoniuHi 3MiHu B niaueHTax nigrpynu 1B 3 aKTUBHicTIO 4,5-10,4 BK/Kr **’Cs
A: «adyHKUiOHaNbHI 30HM»; B: $iBP03 cTpoMU BOPCUH. 3abapBreHHs: A — reMaToOKCUITiHOM | e03MHOM; B — 3a BaH lM30HOM.
36. x 100.

Figure 2. Microscopic changes in the placentas of subgroup 1b with an activity of 4.5-10.4 Bq/kg “*’Cs
A: «dysfunctional zones»; B: fibrosis of the stroma of the villi. Staining: A — hematoxylin and eosin; B — for Van Gizon.
Zoom: A, Bx100.
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PucyHoK 3. IMyHo-ricToximiuHi 3MiHu B nnaueHTax nigrpynu 18 3 akTuBHicTI0 4,5-10,4 BK/Kr *'Cs
A: excnpecia CD45/T200/LCA y MBI1; B: CD56/NCAM-1 B O; B: CD31/PECAM-1 B cyauHax BX; I: Vimentin y ctpomi BX.
36. x 200.

Figure 3. Immunohistochemical changes in the placentas of subgroup 1b with an activity of 4.5-10.4 Bq/kg “*’Cs
A: expression of CD45 / T200 / LCA in IVS; B: expression of CD56 / NCAM-1 in DM; C: expression of CD31 / PECAM-1 in
vessels of VC; D: expression of Vimentin in stroma VC. Zoom x 200.

e

PUCYHOK 4. IMyHo-ricToximiyHi 3MiHM B nnaueHTax
nigrpynu 1B 3 akTuBHicTIO 4,5-10,4 BK/Kr *'Cs
Excnpecis PEA B XO. 36. x 100.

Figure 4. Immunohistochemical changes in the placen-

tas of subgroup 1b with an activity of 4.5-10.4 Bq/kg **’Cs
Expression of CEA in ChM. Zoom x 100.
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Bucoka excripecis PEA — yHikaibHa 3Haxiaka B J1O
Ta XopianabpHiih MemOpaHi (XM) miarpynu 1B (puc. 4).
CuHOUTIT BODCUHOK Ta €HIOTENii CyInH 11012 MaB
MoOAMHOKY eKcripecito PEA.

Mo migrpynu 1c¢ yBifIIM MIaLIEHTH XiHOK, SIKi Ha-
POIMIIM MEPTBUX AiTeii B 22—27 TUKHIB + 6 IHIB rec-
tauii. [ranentn mianrpynm lc Hakommuwmnm 10,5—
38,0 bk/kr "Cs. Ilpu mopdosoriyHOMy IOCTiI-
JKEeHHI TUTalleHTapHUX MPo0 MiaArpynu 1c BcTaHOBIIE-
HO roctpe 3anaieHHs O, BUCHAXEHHS KOMIIEHCa-
TOPHMX peakiliii BHACTIZOK HE3PpiJIOCTI MPOMiKHUX i
TepMiHaJbHUX BOPCHMHOK, a TaKOX IJIOOAJbHE 3HU-
KEeHHsI mepdy3ii Ha TJIi TOTaJbHOIO BidlllapyBaHHS
IO (puc. 5). Takum 4rHOM, BHYTpilIHii Brus *Cs
3 akTuBHIicTIO TTIoHaA 10,4 BK/KT € cMepTeIbHUM IS
Tioja.

VY IO Ta mionogiit obononui (ITO) crnocrepiranu
BupasHy (3 6amm) ekcrpecito CD45 i CD56. ¥V BX,
MBII Ta mno3aBOpCMHKOBOMY UIMTOTPOGOOIACTI
(EVT) Busgsmim noMipHy peakuilo CD45 (puc. 6,
Tabna. 2, 3). B ennorenii cynun 1B Ta TB Bu3Havaim
nomipHy (2 6anu) aktuBHicTE CD31.

IMomipHa (2 6anmm) ekcrpeciss BIMEHTHHY CITOCTE-
piraeTbes B CTPOMi BOPCMHOK Ta €HIOTEi1 MI0I0BUX
CYAMWH 3pa3kiB miarpynu lc (puc. 6). Bucoka akTus-
HicTh PEA BusiBlieHa B AelMayalibHill Ta XOpiadbHii
000I0HKaX, CHHLIMTIi BODCMHOK Ta €HIOTEIil TIJI010-
BUX CyOuH miarpynu lc (puc. 7).

TakyM YMHOM, BHYTPILLIHE OMPOMiHEHHSI iHKOPITOPO-
BaHuM *’Cs rtopyl1iye apxiTeKTOHIKY IIALEHTH, 1110 YCK-
JTagHIoE Tiepedir BariTHOCTI. CTYITiHb ypaskeHHST TuIa-
LIEHTHU 3aJIeXKUTh Bill J03M iHKOPIOPOBAHUX PaliOHYK-
niniB. Hakormmuenns B rutaueHTi noHan 10,4 bk/kr *'Cs
€ WMOBIPHUM YMHHUKOM BHYTPILLIHBOYTPOOHOI 3aru-
0ei 1oAa Ta repeayacHoro repepruBaHHS BariTHOCTI.

High expression of CEA is a unique finding in the
decidua and chorionic membrane (CM) of subgroup
1b (Fig. 4). The syncytium of the villi and endotheli-
um of the fetal vessels was with single CEA activity.

Subgroup 1c included placentas of women who gave
birth to stillbirths at 22—27 weeks + 6 days of gesta-
tion. The placentas subgroup 1lc accumulated
10.5—38.0 Bq/kg "*’Cs. With the help of morphologi-
cal examination of placental samples of subgroup Ic,
acute inflammation of the DM, depletion of compen-
satory reactions due to the immaturity of intermedi-
ate and terminal villi, as well as a global decrease in
perfusion against the background of the total detach-
ment of the decidual membrane (Fig. 5). Hence,
internal exposure to ’Cs with an activity of more
than 10.4 Bqg/kg is fatal to the fetus.

The decidua and amnion had distinct (3 points)
expressions of CD45 and CD56. The villous chorion,
the intervillous space, and the extravillous cytotro-
phoblast (EVT) had a moderate CD45 reaction.
Vascular endothelium of both IV and TV had moder-
ate (2 points) CD31 activity (Fig. 6, Tables 2, 3).

A moderate (2 points) expression of Vimentin has
been in the stroma of villi and endothelium fetus ves-
sels of the subgroup lc (Fig. 6). The high activity of
CEA has been in decidua and chorionic membranes,
syncytia of villi, and endothelium fetus vessels of the
subgroup 1c (Fig. 7).

Thus, internal exposure to incorporated '*'Cs dis-
rupts the architecture of the placenta, which compli-
cates the course of gestation. The severity of placental
damage depends on the dose of incorporated
radionuclides. Accumulation in the placenta of more
than 10.4 Bq/kg "*’Cs is a probable factor in antenatal
fetal death and premature termination of pregnancy.

PucyHoOK 5. MikpockoniyHi 3miHu B nnaueHTax nigrpynu 1c 3 aktuBHictio 10,5-38,0 bk/Kr *’Cs
A: rocTpuii geunnyit; b: ToTanbHe BiglwapyBaHHA MaTEPUHCBLKOI YaCTUHW niaueHTn. 3abapBieHHs reMaToKCUITliHOM Ta

€03nHOM. 36.: A -x 100, b — x 50.

Figure 5. Microscopic changes in the placentas of subgroup 1c with an activity of 10.5-38.0 Bq/kg **’Cs
A: acute inflammation of the DM; B: total detachment of the placenta. Hematoxylin and eosin staining. Zoom: A —x 100, B — x 50.
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PucyHoK 6. IMyHo-rictoximiyHi 3MiHn B nnauyeHTax nigrpynu 1c 3 aktusHictio 10,5-38,0 bk/kr **’Cs
A: excnpecis CD45/T200/LCA 8 0O; b: CD56/NCAM-1 B 1O; B: CD31/PECAM-1 B cyamHax BX ; I: Vimentin y ctpomi BX.

36.: A-x100, 6 -x200, B, I - x50.

Figure 6. Immunohistochemical changes in the placentas of subgroup 1c with activity 10.5-38.0 Bq/kg **’Cs
A: expression of CD45 / T200 / LCA in DM; B: expression of CD56 / NCAM-1 in DM; C: expression of CD31 / PECAM-1 in
vessels of VC; D: expression of Vimentin in stroma VC. Zoom: A - x 100, B - x200, C, D — x 50.

DyHKI1IIOHAJIBHA CITPOMOXKHICTh KIIITUHHUX MEMOpaH
MOB’s13aHa 3 MePeKUCHUM OKUcHeHHM diniais (ITOJI).
IlepexucHuii reMocTa3, a caMe OajaHC ITPOOKCUIAHT-
HOTIO Ta AaHTMOKCUAAHTHOIO KOMIIOHEHTIB — HEOOXigHa
ymoBa XUTTs [19]. Bucokuii BMIiCT y KpoBi BariTHMX OC-
HOBHOI rpynu B I TpuMecTpi Ai€HOBUX KOH’IOraTiB
(1K), rimporiepoKCUIiB JIITiaiB, MaJJOHOBOTO miaJlb-
neriny (MJIA), aHIOHHO-pagMKaJIbHOIO KMCHIO CBil-
YUTH MPO AMCOaTaHC CUCTEMU aHTUOKCUIAHTHOIO 3a-
xucty (AO3) (taba. 4, 5). BucHaxenHs1 AO3 npusBo-
IUTb 10 (OPMYBaHHS IIALIEHTApPHOI HEIOCTAaTHOCTI
(ITH) i mepemuacHOro nepepruBaHHS BariTHOCTI.

PUCyHOK 7. ImyHo-rictoximiyni 3MiHM B nnauyeHTtax
nigrpynu 1c 3 aktusHictio 10,5-38,0 bk/kr *’Cs

Excnpecis CEA B [M10. 36. x 50.

Figure 7. Immunohistochemical changes in the placentas of

subgroup 1c with activity 10.5-38.0 Bq/kg **’Cs
Expression of CEA in FM. Zoom x 50.

The functionality of cell membranes is directly
related to lipid peroxidation (LPO). Peroxide hemo-
stasis, namely the balance of concentrations of
prooxidant and antioxidant components, is an essen-
tial condition for life [19]. High levels in the blood of
pregnant of the first group in the Ist trimester of
diene conjugates (DC), lipid hydroperoxides, mal-
ondialdehyde (MDA), and anionic—radical oxygen
indicate an imbalance system of antioxidant protec-
tion (AP) (Tables 4, 5). Depletion of AP leads to the
formation of placental insufficiency (PI) and prema-
ture termination of pregnancy.

(1) 486
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Ta6nuusa 4

NokasHukm MNOJ KpoBi ob6cTexkeHUX y AUHaMiLi BariTHocTi, (M + m)

Table 4

Indicators of lipid peroxidation in the blood of surveyed women in the dynamics of pregnancy, (M + m)

Fpynun TpumecTtp RieHosi koH’toratn  Tigponepekucwu ninigie  ManoHoBWiA gianbperip,
ym.on/mn MKMOJIb/MAN MKMOJib/MA 0. OH. H.0
Groups Trimester of Diene conjugates  Lipid hydroperoxides Malonic dialdehyde 1T T2
pregnancy U/ml wmol/ml wmol/ml
OcHoBHa | 62,8 +4,1! 2,13 £ 0,06' 1496 + 3,8 63,8 + 3,6
Main group 20 I 34,8 £3,2 2,12 + 0,07 144,4 + 2,6 54,3 + 43!
1l 46,8 + 2,1 334 +1,1 152,2 £ 3,1 58,6 + 2,5
KoHTponbHa | 2719+1,.2 1,67 = 0,04 128,4 £ 3,7 353+28
Control group 30 Il 295+1,.2 1,77 £ 0,06 136,4 2,9 36,417
Ml 31,1+£29 1,99 £0,14 142,6 = 3,6 38,719

Mpumitka. 'BiporigHicTb pi3HML W00 NokasHMKa koHTponio, p < 0,01
Note. 'The probability of difference with control, p < 0.01

Ta6nuusa 5

MokasHukn AOC3 B o6cTexxeHux y AMHamiui saritHocti, (M + m)

Table 5

Indicators of antioxidant protection in the blood of surveyed women in the dynamics of pregnancy, (M = m)

Fpynun Tpumectp Kartanasa con AOA rn Br

Mkmonb H.02/Mn  yMm.op./Mn/xB  yM.op./Mii/XB MKMOJIb/M MKMOJIb/MI
Groups Trimester of Catalase SOD AOA GP RG
pregnancy pmol H,02/ml U/ml/min U/ml/min pwmol/ml pwmol/ml

OcHoBHa | 25,7+ 1,5 478+ 2,7 1,37 £ 0,03 2,16 £ 0,04 2,78 + 0,02

Main group 20 I 386+24 52,3+28 1,34 0,05 3,02 + 0,06' 3,34 + 0,06'
1l 325+21! 49,8 +2,3! 1,28 + 0,03 2,26 + 0,04 3,02 + 0,04

KoHTponbHa | 38522 54,8 + 3,6 1,77 £ 0,03 2,59 £ 0,02 3,58 = 0,03

Control group 30 I 406+ 1,8 61,2+14 1,67 0,02 2,53 £0,04 3,62 0,02
1l 48+19 62,4 + 2,6 1,62 £ 0,03 2,58 £ 0,02 3,74 £ 0,03

Mpumitkn. COL, — cynepokeuaancmyTasa, AOA — aHTUOKCUAAHTHA akTUBHICTb, [TI — rayTatioHnepokcuaasa, Bl — BigHOBAEHMiA ryTarioH. 'BiporigHiCTb pisHLL 00 NokasHuka

KoHTponto, p < 0,01.

Notes. SOD — superoxide dismutase, AOA — antioxidant activity. GP — glutathione peroxidase, RG — reduced glutathione. 1The probability of difference with control, p < 0.01.

VY maroreHe3i penpoOAyKTMBHUX BTpaT BUPIIIaJbHY
pOJIb Bimirpae MeTaboJ1i3M CTepPOiTHIX TOPMOHIB |3, 20].
HediunTt mporecTepoHy IMPUTHiUye TpaHchopmallilo
€HIIOMETPIlo, picT i BacKyasgpu3zaliro MioMmerpis. [Tpu
HeCTadyi IPOTeCTepOHY aKTMBYETHCS CHHTE3 IIpO3a-
MaJbHUX LUTOKIHIB. JledimuT mporecTepoHy Ha IMO-
YyaTKy BariTHOCTi BKa3ye Ha (pyHKIiOHAJbHY HeIOC-
TaTHIiCTb >KOBTOrO Tija. JediluT nporecTtepoHy micis
16 TYKHIB TecTalii CBIIYUTH MPO IUIALECHTAPHY IHC-
¢yukuito (IT[1). Bucokuit piBeHb ecTpamiony B CUpO-
BaTLi KpoBi B | TpuMecTpi — Mapkep BUKUIHS. PiBeHb
ecTpafiosy B cupoBaTi KpoBi B II TpumecTpi xapakre-
pu3y€e MaTKOBO-TUIAllCHTapHUI KpPOBOOOIT. Marepi-
anizauis IT Ta HB y kiHOK meploi rpynu BinOyBa-
€TbCS BHACIIZOK aucOalaHCy CTaTeBUX TOPMOHIB
(Tabm. 6, 7).

In the pathogenesis of reproductive losses, the
metabolism of steroid hormones plays a decisive role
[3, 20]. Progesterone deficiency inhibits endometri-
al transformation, growth, and of myometrium vas-
cularization. Lack of progesterone activates the syn-
thesis of pro—inflammatory cytokines. Progesterone
deficiency at the beginning of pregnancy indicates
functional failure of the corpus luteum. Proges-
terone deficiency after 16 weeks of gestation indi-
cates placental dysfunction (PD). High serum estra-
diol levels in the first trimester are a marker of mis-
carriage. The level of estradiol serum in the second
trimester characterizes uterine—placental circula-
tion. Materialization of placental dysfunction and
pregnancy losses in women of the first group occurs
due to an imbalance of sex hormones (Tables 6, 7).
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Ta6nuusa 6

KoHueHTpauia nporectepoHy B cupoBarui KpoBi 06cTexxeHmnx y AuHamiyi BaritHocti, (M = m)

Table 6

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

Fpyna / Groups n MporectepoH, HMonb/n + Progesterone, nmol/l

Bo 12 tuxHie / before 12 weeks 13-24 tnxHi / weeks 25-36 TnxHiB / weeks
OcHosHa / Main group 30 57,5 5,03 B4+49 1575 £ 11,71
KowtponbHa / Control group 30 84,6 8,9 139,1 £5,7 283,8 £9,3

Mpumitka. 1BiporigHicTb PisHML WOIO NnokasHuka koHTpomo, p < 0,01.
Note. 1The probability of difference with control, p < 0.01.

Taonuusa 7

KoHueHTpauisa ectpagiony B cupoBatui KpoBi 06cTexeHux y auHamiui BaritHocri, (M £ m)

Table 7

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

Fpyna / Groups n Ectpagion, Hmonb/n + Estradiol, nmol/l

8o 12 tmxHis / before 12 weeks 13—-24 tnxHi / weeks 25—36 TxHiB / weeks
OcHosHa / Main group 30 39,2 + 2,04 28,721 35,6 + 3,9
KowtponbHa / Control group 30 22+19 36,9+ 3,8 56,9+ 9,4
Mpumitka. 'BiporigHicTb pi3HML W00 MokasHMka koHTposio, p < 0,01.
Note. 'The probability of difference with control, p < 0.01.
OBI'OBOPEHHA DISCUSSION

HeBuHollyBaHHSI BariTHOCTI — 1€ YHiBepcajibHa Ta
CKJ1a/IHA peaKllisl XKiHOYOro opraHi3my i 1jioaa Ha Hera-
TUBHUM €K30TeHHWI 200 eHaoreHHU BrumB. Dakropn
pusuky HB y XiHok mepiioi rpyny — 11e TopMOHaJIbHA
michyHKiis y 73,3 % BumankiB, BpPOIKEHa TPOM-
6odimist — y 30,2 % ocib, iHdeKlLl, 1110 MepeaaroThes
cTateBUM LLUIIXOM — B 53,5 % crioctepexenb. Y 26,3 %
KIHOK Mmiarpymnu la, 69,2 % obcreskeHuX miarpynu 18 ta
77,8 % ocib minrpynu 1¢ BariTHICTb YCKJIaTHUIIACS TUC-
¢yHK1Ii€O maleHTy. BinoMo, 1110 epBrHHA MUIaleH-
tapHa HepoctatHicth (ITH) dopmyeTscst 3 mepiomy
paHHBOTO eMOpioreHe3y Iif BILTMBOM F'eHETUYHUX, €H-
TOKPUHHUX, iH(eKIiiHuX Ta iHmmx ¢akTopiB. Bro-
punHa ITH dopmyeTbes micist 16 THXKHIB BariTHOCTI.
Osnakamu BropuHHOI [1H B 3pa3skax mepioi rpymmu,
c(hopMOBaHOI i BIUIMBOM €K30I€HHUX (haKTopiB, Oy-
JI TIOPYILEHHS MiKPOLIMPKYJILIii Ta AMCTPODiyHO-3a-
nanbHi 3MiHU. JIMCGYHKIIS TUIALEHTU MAa€ pi3HO-
MaHITHI HACJIiAKW, BUPA3HICTh SIKUX 3aJI€XKUTb BiJ TPU-
BaJIOCTI il eK30reHHOTo (hakTopa Ta 30epeKeHHST KOM-
MEeHCATOPHUX MOXJIMBOCTel maueHTy. Ilpu 30epe-
JK€HHI KOMIIEHCAaTOPHO-TIPUCTOCYBAJIbHUX peakiliii B
IUIALEHTI CBOEYACHE JIIKyBaHHSI CITPUSIE TTPOJIOHTYBaH-
HIO BariTHOCTI. 3a iHIIMX OOCTaBUH, BariTHICTh Mepe-
PUBAETHLCS a00 3aKiHYYETHCS 3arudesunto mioaa [2, 9].
CTpyKTypHi Ta (pyHKLIOHAJIbHI 3MiHM, BUSBJIEHI B
TUTAIIEHTax TIEPIIOol TPYITH, CKJIamaioTb MopdoIIoriu-

(1) 488

Premature termination of pregnancy is a universal and
complex reaction of the female body and fetus to a nega-
tive exogenous or endogenous effect. Risk factors for
miscarriage in women of the first group were: hormonal
dysfunction — in 73.3 % of cases, congenital throm-
bophilia — in 30.2 % of people, and sexually transmitted
infections — in 53.5 % of observations. In 26.3 % of wo-
men of subgroup 1a, 69.2 % of the surveyed subgroup 1b,
and 77.8 % of people in subgroup 1c, gestation was com-
plicated with placental dysfunction. It is known that pri-
mary placental insufficiency formed from the period of
early embryogenesis under the influence of genetic,
endocrine, infectious, and other factors. Secondary pla-
cental insufficiency forms after 16 weeks of gestation.
Signs of secondary placental insufficiency in the placen-
tas of the first group, formed under the influence of exo-
genous factors, were microcirculation disorders and dys-
trophic and inflammatory changes. Dysfunction of the
placenta has various consequences. The severity of the
effects depends on the duration of exposure to the exoge-
nous factor and the preservation of the compensatory
capacity of the placenta. If compensatory and adaptive
reactions in the placenta are maintained, timely treat-
ment helps to prolong pregnancy. In other circumstan-
ces, pregnancy is terminated or ends in fetal death [2, 9].

The structural and functional changes found in the
placentas of the first group constitute the morpholog-
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HUII cyOCcTpaT XpOHIYHOI TUIAlleHTapHOI JWUCHYHKILT
(XTIT). 1o HUX BiTIHOCSATBCS 3BY>XKEHHS i 3BUBUCTICTb
CHipaJbHUX apTepiii, arperaiisi Ta aare3iss KJIiTUH
KpOBi, 3MEHIIIEHHS apTepiabHOI MepexXi, 30iTbIIeHHS
(iopuHy B MBII, a TakoxX HasBHICTh KaJdblIM(DiKaTiB,
HabpsIKy Ta (iOpo3y cTpoMu BOpPCUHOK. BHacmigok
NepBUHHOI eHA0TediabHOI AUCPYHKIIT yTBOPIOIOTHCS
«a(yHKIiOHAJIbHI 30HW» 32 paXyHOK KoHBepreH1ii [1B
i TB. JuctpodiuHi 3MiHM B IUIAllEHTI 3HAYHO
MOTipIIYIOTh BHYTPIlLIHBOIIALIEHTAPHY OKCUTEHAllil0,
1110 TIPU3BOIUTD A0 AUCTPECY ILIOMA.

VY nnaneHTi BinOyBaeTbCsl LIMTOKIHOBUI KOHTPOJIb
pPENpOaYKTUBHOTrO Tipoliecy. B muaneHTaXx OCHOBHOI
TPYIIH CIIOCTEpirajay BUCOKY aKTMBHICTh IIpO3amajib-
HUX LMTOKIiHIB, SIKi KOHTPOJIIOIOTb MiKPOLIUPKYJIsi-
{10, CUHTE3 MPOCTarJIaHANHIB i TOJIOTOBY JisITbHICTD.
Ennorennuii nporecrepoH 3minrye 6ananc Thl/Th2 y
0ik nmpoTtuzanaibHoro Th2, cTBOpIOIOYM CYNPECUBHY
JOMiHAHTY 10 32 TWXHIB BariTHOCTi. [dediuuT mpo-
TeCTEPOHY aKTUBYE IPOAYKIIiIO IMpo3anaJbHUX IIM-
TokiHiB. I/l y BariTHUX nepIoi rpyly BUHUKAE Yepes
HecTauy CTEepOiAHUX FOPMOHIB, MOYMHaKuu 3 I Tpu-
MECTDY.

Papianifinumii crpec, cipuyMHeHUH iHKOPIIOPOBAaHUM
1¥7Cs, mopyllye apxiTeKTypy IiateHTH. ExcTpeManbHi
edekTn 3ajiexkHi Big 06’eMHOI aKTUBHOCTI i30TOIy. Y
TUTAIIEHTaX KOHTPOJIBHOI TPy HaKOTTM4YyeThes 10 1,0
Bbx/kr '¥Cs, 1110 He BIUIMBAa€ Ha Mepedir recTariii.

AKTUBHICTb iHKOpnopoBaHoro “’Cs y IaleHTax
ninrpyrmm la cranosuina 1,1—4,4 bk/kr. I[Ipu mibomy,
KOMIIEHCATOpHA 3[IaTHICTh IIALICHT OyJia 30epexkeHa,
He3BaxkalouM Ha HasIBHICTb ITOPYILIEHb MiKpPOLIMPKY-
Jiwii Ta auctpodiyHux 3MiH. CBo€vacHe JIiKyBaHHS
JIoTIoMarae mpoJOBKUTU BariTHICTb 10 37—40 TUXHIB.

[InanenTn minrpymu 1B mictare 4,5—10,4 Bx/kr
¥7Cs. Xapaxkrtep yIIKOIKEHb BiAMOBimae Kareropii
«ypaxkeHHsI MaTepMHCBKOi cTpoMu». HemoctaTHs
BHYTPilIHbOIJIallEeHTApHA OKCUTeHallisl, aKTHBaLlis
MeJiaTopiB 3amaJieHHs Ta (aromuTo3y CHPUSIIN
CTPYKTYpPHili TepeOynoBi INIMHAKW MaTKu, PO3PUBY
aMHIOHY Ta MepeayacHiii OJOroBiil MisITbHOCTI. 3aB-
JIKU 30€peKeHHI0 KOMITEHCATOPHUX peaKiliii y Tia-
LeHTi, JiTU B XXiHOK HiArpynu 1B HapOAWUJIMCS KUBU-
MU y 28—36 TrkHiB + 6 nHiB recrauii. PEA 3a3puyaii
He eKCIpecyeThes B rutaleHTi. [IpoTe nenmmyanbHa Ta
XopiasibHa MeMOpaHu 3pa3KiB MiArpynu 1B MaroTh MoO-
3UTUBHY excrpecito PEA.

XpoHiYHMI1 pagialliiHUI cTpec BHACIITOK HAKOMN-
yeHHs B rateHti 10,4 bx/kr "'Cs (lc migrpymna)
COpPUSIB PO3BUTKY CUCTEMHOI €HIOTeialbHOI AuC-
(yHKIIii, TTpo-3aImajibHOI BiIMNOBiII Ta (OPMYBAHHIO

ical substrate of chronic placental dysfunction
(CPD). These include narrowing and tortuousness of
the spiral arteries, aggregation and adhesion of blood
cells, a decrease in the arterial network, an increase in
fibrin in the intervillous space, and the presence of
calcifications, edema, and fibrosis of the villi stroma.
As a result of primary endothelial dysfunction, «dys-
functional zones» are formed due to the convergence
of intermediate and terminal villi. Dystrophic
changes in the placenta significantly worsened intra-
placental oxygenation, which led to fetal distress.

In the placenta, there is a cytokine control of the
reproductive process. In the placentas of the first
group, a high activity of pro-inflammatory cytokines
was found, which control microcirculation, synthesis
of prostaglandins, and labor activity. Endogenous
progesterone shifts the balance of Th1/Th2 towards
anti—inflammatory Th2, thereby creating a suppres-
sive dominant up to 32 weeks of gestation. The defi-
ciency of progesterone activates the production of
pro—inflammatory cytokines. Placental dysfunction
in pregnant of the first group materializes as a result
of a lack of steroid hormones from the first trimester.

Radiation stress caused by incorporating *’Cs disrupts
placental architecture. Extreme effects depend on the
volumetric activity of the isotope. In the placentas of the
control group, up to 1.0 Bg/kg of '¥'Cs is accumulated,
which does not affect the course of gestation.

The activity of incorporated '*’Cs in the placentas
of subgroup la was 1.1—4.4 Bq/kg. At the same time,
the compensatory capacity of the placentas was pre-
served, despite the presence of microcirculation dis-
orders and dystrophic changes. Timely treatment
helps to prolong pregnancy up to 37—40 weeks.

The placentas of subgroup 1b contain 4.5—10.4
Bg/kg “’Cs. The nature of the damages corresponds
to the category of «lesion of the maternal stroma» of
the placenta. Insufficient intraplacental oxygenation,
activation of the inflammatory mediators, and phago-
cytosis caused a structural restructuring of the cervix,
rupture of the fetal membranes, and premature labor.
Due to the preservation of compensatory reactions in
the placenta, children in women of subgroup 1b at
28—36 weeks + 6 days of gestation were born alive.
CEA usually does not express in the placenta.
However, decidual and chorionic membranes of sub-
group 1b samples have positive CEA expression.

Chronic radiation stress due to accumulation in the
placenta of 10.4 Bq/kg "“’Cs (lc subgroup) con-
tributed to the development of systemic endothelial
dysfunction, activation of the pro—inflammatory
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npokoaryisduiiiHoro mnoreHuiany. ITolkoaxeHHs
TOPKHYJIUCS SIK MAaTEPUHCHKOI, TaK i IMJIOA0BOI CTPYK-
TypHU IIalleHTU. BUCHaXkeHHSI KOMIIEHCAaTOPHUX ME-
XaHi3MiB y IlIalleHTax MiArpynu lc BigOyBajocs Ha
¢oHi roctporo 3ananeHHs 0O, He3pigocti [1B i TB,
100aJbHOTO 3HUXKEHHS Tepdy3il BHACTIAOK TOTa/Ib-
HOro BifllIapyBaHHsS MaleHTU. [IpruuynHOI0 aHTeHa-
TaJIbHOI BTpaTH TIJIOAA Y XKiHOK Imiarpynu 1c Oya ra-
LIeHTapHa HECIPOMOXHICTb. MapKepoM aHTeHaTalb-
Hoi BTpaTu mioja € vitka ekcrapecisg PEA B J10 i XO,
CUHLIMTIl BODCMHOK Ta €HJIOTEeNil CyAuH MI04a.
MopdodyHKIIOHAIBHUN CTaH KIITUMHHUX MeMOpaH
Oe3nocepenHbo MoB’s13aHuit 3 mporecamu [TOJI. ABTo-
pU AOBEJM, 110 iOHi3yl0oue BUIIPOMiHIOBAaHHS BILIMBAE
Ha OOMiH pe4oBUH, (pepMEHTATUBHI MPOIIECH Ta TIPO-
HUKHICTh KJITHHHUX MeMOpaH [6]. Y BariTHuX Iepiioi
rpynu BXe B | TpuMecTpi BM3HAYAETHCS BUCOKMIA
piBeHb IiIEHOBUX KOH '1OTaTiB, IiApOINepOKCUIiB JillidiB,
MaJIOHOBOIrO JiaJibleTiay, aHiOH-paguKaIbHOIO KMC-
Hio. Hedextu ITOJI i All, BusiBAeHi y XiHOK TepIoi
TpyIu, TPU3BOASITH J0 HAKOIMWYEHHS TillepaKTUBHUX
npoaykTiB CO,, 110 3arpoxXye KUTTEMISUIbHOCTI KJli-
TUH, a TaKOX A0 aKTUBallil apaXiZOHOBOIO KacKaimy,
CUHTE3y MpPOCTarJIaHAWHIB i TepeadyacHUX II0JIOTiB.
BHacnigok HamMipHOi eKcIpecii TOKCMYHUX arperaris,
BEJIMKOI KiJIbKOCTi HEPO3UMHHUX, YACTKOBO JI€HATYpPO-
BaHUX 200 MyTaHTHUX OiIKiB iCHYE pU3UK PYUHYBaHHSI
TkaHuH. KynbMiHali€elo mpoiecy € 3arubeib Iiona.
BurnpaButu cutyauiio goromMara€ BiMEHTUH — OCHOB-
HUI CTPYKTYPHMIA OiIOK KJIITUH, SKUA KOHTPOJIIOE YT-
BOPEHHS arpecoM, 110 BUKOHYIOIOTh LIMTOIIPOTEKTOP-
Hy #ito. [lpore, akTUBHICTh BIMEHTHHY B TalleHTap-
HUX CTPYKTypax ImiarpyI 1B i 1¢ Oyia He3HaAYHOIO.
TakuM 4MHOM, iHTparIaLeHTapHe ONPOMiHEHHS iH-
KOpPHOPOBAaHUMU PadiOHYKJIiJaMu 1I¢ TPUBAJIMIA IIPO-
MEHEBUIA CTpeC, B OCHOBi SIKOTO JIEXKUTh aKTHUBALlis
BiJIbHOPAAMKAIBLHOTO OKMCHEHHSI, aHTMOKCHUAAHTHA
HENOCTaTHICTh, HEMPOEHAOKPUHHA Ta iIMyHHa Jepery-
JISiisl. Y miaueHTi BHACiZOK TPUBAJOro BILIUBY OIT-
pPOMiHEHHSI HU3bKOI iHTEHCUBHOCTI BUHUKAIOTh BU-
pa3Hi 3MiHU: TiIoI1a3is, 3anajaeHHs1, He3piJliCTb BOPCU-
HOK, MOPYLIEHHSI MiKpOUMPKYJISLii, sSKi CKJIagaloTh
MOpPOJIOTIYHNIT CyOCTpaT XPOHIYHOI TUTalleHTapHOL
auchyHkii. JdexoMmeHcallis TiaueHTapHOI €MHOCTI
MPU3BOIUT A0 MepeaYacHOro rnepepruBaHHs BariTHOCTI
Ta aHTeHaTaJbHUX BTpatT. Excrnipecist PEA € yHiKaqTbHUM
MapKepoM PeINpoAyKTUBHUX BTPAT BHACIiIOK BHYTpill-
HBOIIalleHTapHOro onpomMiHeHHs. Ha kanb, Hacainku
YopHOoOUIBCHKOI KaTacTpodu A0Ci HaragyoTh Mpo ce-
0¢. CykyIHicTb JabopaTOpHUX O3HAK J03BOJISIE TIEpe-
0aynT MaiOyTHI PenpOAYKTHMBHI BTpaTH. 3armo0irtu

response, and the formation of pro—coagulation
potential. The damages affected both the maternal
and fetal structures of the placenta. Depletion of
compensatory mechanisms in the placentas of sub-
group lc occurred against the background of acute
inflammation of the decidual membrane, immaturi-
ty of intermediate and terminal villi, and global
decrease in perfusion as a result of total placental
abruption. The cause of antenatal fetal death in
women of subgroup 1c¢ was placental insolvency. The
marker of antenatal fetal loss is the distinct expres-
sion of CEA in the decidual and chorionic mem-
branes, the syncytia of the villi, and the endothelium
of the fetal vessels.

The morpho—functional state of cell membranes is
directly related to LPO processes. The authors proved
that ionizing radiation affects metabolism, enzymatic
processes, and the permeability of cell membranes [6].
In pregnant of the first group, already in the first
trimester, a high level of diene conjugates, lipid
hydroperoxides, malondialdehyde, and anion—radical
oxygen is determined. Defects in POL and AP, found
in women of the first group, lead to the accumulation
of hyperactive CO, products, which threatens the vital
activity of cells, as well as activation of the arachidon-
ic cascade, synthesis of prostaglandins, and premature
birth. As a result of the excessive expression of toxic
aggregates, there is a risk of tissue destruction. The
culmination of the process is the death of the fetus.
Vimentin, the main structural protein of cells that
controls the formation of aggresomes, which perform
a cytoprotective effect, helps to correct the situation.
However, Vimentin activity in placental structures of
subgroups 1b and 1c¢ was negligible.

Thus, intraplacental irradiation with incorporated
radionuclides is long—term radiation stress based on
activation of free radical oxidation, antioxidant defi-
ciency, neuroendocrine, and immune deregulation.
In the placenta, due to the long—term action of
low—intensity radiation, distinct changes occur
hypoplasia, inflammation, immaturity of villi, and
microcirculation disorders. Such changes are a mor-
phological substrate of chronic placental dysfunc-
tion. Decompensation of placental capacity leads to
premature termination of pregnancy and antenatal
losses. CEA expression is a unique marker of repro-
ductive losses due to intraplacental radiation.
Unfortunately, the consequences of the Chornobyl
accident still remind them of themselves. The combi-
nation of laboratory signs allows us to predict future
reproductive losses. Preventing reproductive losses

(1) 490



ISSN 2304-8336. pobnemn paniauiiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

CLINICAL PRACTICE

penpoAyKTMBHUM BTpaTaM MOKHA JIMIIE 3HAIOYU Ma-
TOreHe3 naToJjiorii. JIocaimKeHHST TPUBAIOTb...

BUCHOBKU

1. HB e MynsTrdakTopHa MmaTojIoris, MoB’sg3aHa 3
NaTOJOT YHUMM 3MiHAMM iIMYHHOI Ta HEHpPOEHIOK-
PUHHOI peTyJIdLii, CITafKOBUMH, iH(GEKIIHHUMA Ta
30BHIIIHUMU (paKTOpaMHU, SKi MOPYIIYIOTh ajarnTa-
LiliHI MeXaHi3MU B CUCTeMi «MaTH-IUIaleHTa-TUTia».
IntpamnaueHTapHe omnpomiHeHHs “Cs € ogHUM i3
YUHHUKIB 0araTo(akTOPHOCTI PeIrpoOayKTUBHUX
BTpar.

2. BHacnimok iHTpaIulalleHTapHOIO OIPOMiHEHHS
3Cs mopy1yeTbes apXiTeKTOHIKa IJIalleHTH, MiaBY-
IIYETHCS AKTUBHICTD MTPO3aITaibHUX IMTOKiHIB CD45
i CD56, akTuBY€ETBHCS KacKaj KoaryJsiilii.

3. ExcTpeMarbHi eheKTH 3a1exKaTh Bif 00’eMHOI aKTHB-
HOCTi iHKOPITOPOBAHOI'O B IUIALIEHTI i30TOMY Ta KOM-
MEHCATOPHOI CIIPOMOXKHOCTI oprany. HakornuueHHs 10
1,0 Bk/xr "’Cs He BIuMBa€ Ha nepe0ir recratii. BHyT-
pillTHE ONpOMiHEHHsI 3 aKTHUBHiIcTIO 4,5—0,4 bk/kT ’Cs
BUCTYNAE TPUTEPOM ITi3HiX NepeadyacHUX MOJOriB. Xa-
pakTep YLIKOJKEeHb BiIHOCUTLCSI A0 KaTeropii «ypa-
JKeHHSI MaTepUHCHKOI CTpoMu» TaneHTH. O6’eMHa
aktuBHicTb Cs moHan 10,4 Bk/KT € iMOBipHOIO TIPH-
YUHOIO paHHIX MepeayacHUX MOJIOTiB i yTpOOHOI 3aru-
oeni ioga. Ilpu 1bomy, MOIIKOMXKEHb 3a3HAIOTh Ma-
TEPUHCHKI i TJIOAOBI CTPYKTYPH TUIALICHTH.

4. Excripecisi BIMEHTMHY — MapKep ILIalleHTapHO1
JIeCTPYKIIil BHACHiAOK BHYTPIilIHBOI'O OIPOMiHEHHS
1¥Cs nuToMolo Macoro noHan 4,5 Bk/kr.

5. Excrnpecigs PEA B mnaueHTi xiHok 3 HB — yHi-
KaJlbHa 3HaXi/lKa, Ka € MapKepoM IMepeTdyacHUX Io-
JIOTiB i aHTeHaTaJIbHOI 3arudeJii noAa Mpu iHTparJa-
meHTapHoMy olpoMiHeHHi ’Cs MHMTOMOIO Macoro
noHan 4,5 bk/kr.

MepcneKTUBM NojanbluUX AOCAIAKEHDb
IlepcrniekTuBY NoAaablIUX AOCIIXKEHb IMOJSITalOTh Y
MnoIepeakeHHI PeNpoOAYKTMBHUX BTpaT Ta I1aTo-
JIOTIYHUX CTaHiB.

®diHaHcyBaHHA

HocnigkeHHsT BUKOHaHE 3a KOIUTU AEpP>KaBHOTO
OlO[IKeTy B paMKax IJTaHOBO1 HAyKOBO-I0CIiIHOI PO-
o6otu 1Y «IHCTUTYT neniaTpii, akylepcTBa i riHEKo-
Jrorii iMeHi akamemika O. M. JIyk’ssHoBoi HAMH Yk-
painun», Ne nepxxaBHoi peectpatii 0118U000039.

KoHonikT iHTepeciB
BincytHiii.

can be known by knowing the pathogenesis of pathol-
ogy. Research continues...

CONCLUSIONS

1. Premature termination of pregnancy (PTP) is a
multifactorial pathology associated with pathological
changes in immune and neuroendocrine regulation
and hereditary, infectious, and environmental factors
that disrupt the adaptation mechanisms in the moth-
er—placenta—fetus system. Intraplacental irradiation
of "Cs is one of the factors in the multifactorial
nature of reproductive losses.

2. As a result of intraplacental irradiation of '’Cs, the
architecture of the placenta is disturbed, the activity
of pro-inflammatory cytokines CD45 and CD56
increases, and the coagulation cascade is activated.

3. Extreme effects depend on the volumetric activity
of the isotope incorporated in the placenta and the
organ's compensatory capacity. Accumulation of up
to 1.0 Bq/kg '¥’Cs does not affect the course of gesta-
tion. Internal irradiation with an activity of 4.5—10.4
Bqg/kg ¥"Cs triggers late preterm labor. The nature of
the damages corresponds to the category of «lesion of
the maternal stroma» of the placenta. The volumetric
activity of '¥’Cs over 10.4 Bq/kg is a probable cause of
early preterm labor and antenatal fetal death. At the
same time, the maternal and fetal structures of the
placenta suffer damage.

4. Expression of Vimentin is a marker of placental
destruction due to internal irradiation of *’Cs with a
specific gravity of more than 4.5 Bq/kg.

5. Expression of CEA in the structures of the placen-
ta of women with PTP is a unique find and marker of
premature birth and antenatal fetal death with
intraplacental irradiation of ’Cs with an activity of
more than 4.5 Bqg/kg.

Prospects for further research
Prospects for further research are in the prevention of
reproductive losses and pathological conditions.
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