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Summary

To date, environmental factors play a decisive role in the pathogenesis of miscarriage. The ecology of Ukraine sufféred due to
the accident at the Chornobyl NPP, which has no analogs in terms of the number of radionuclides that entered the environment,
the area affected, and the consequences. In modern conditions, people are exposed to radioactive substances through food. Among
the 200 radionuclides that have entered the environment,**’Cs represent the greatest danger in the long term due to soil and water
contamination. Internal radiation is one of the causes of reproductive losses. The accumulation of**’Cs in the placenta disrupts its
architecture, functionality, and peroxide hemostasis. Detox defects due t0**’Cs require correction to prevent reproductive losses.

Aim of the study: to determine the effectiveness of pectin therapy in preventing reproductive losses associated with the
incorporation of**’Cs into the placenta.

Materials and methods. According to the study design, the first (research) group included 153 women with reproductive
losses in anamnesis and signs of termination of the current pregnancy; the second (control) group included 30 women with
an uncomplicated history and pregnancy. The article is based on the results of past studies, which relate to the peculiarities
of the functioning of the detox system in the event of miscarriage due to the accumulation of**’Cs in the placenta. We found
a connection between the redox processes, pregnancy scenarios, and**’Cs activity in the placenta. Taking into account that one
cause of miscarriage is the reaction of the placenta to**’Cs, measures preventing reproductive losses included «Apple Pectin
Antioxidant» («APA») with high sorption potential. The effectiveness of therapy was evaluated by dividing pregnant women into
subgroups: 1A —without «APA4» and 1B —with «APA». The criteria for treatment effectiveness were indicators of antioxidant
protection and pregnancy scenarios.

Statistical data analysis was performed using Microsoft Excel (2016) and Fisher angular transformation. The difference
between comparative values was considered significant at p < 0.05 (probability index greater than 95 %).

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 4cademy of Medical Sciences of Ukraine» (protocol No
3 0f 07.06.2017).

Scientific research work: «Develop the latest and improve existing technologies for diagnosis, prevention, and treatment of
premature termination of pregnancy in women with miscarriage taking into account the passport of the placenta» (2018-2020).
Code VN.20.00.02.18, state registration number 0118U000039, KPKV 6561040.

Research results. It has been established that internal irradiation with incorporated radiocesium disrupts the architecture
and functional capacity of the placenta. Accumulation in the placenta up to 1.0 Bg/kg of**’Cs does not affect the course of
pregnancy. The compensatory capacity of the placenta remains preserved with the accumulation of 1.1 to 4.4 Bg/kg of**Cs.
Internal irradiation with an activity of 4.5-10.4 Bg/kg**"Cs damages the maternal stroma of the placenta and premature birth at
28-36% ¢ weeks. As a result of the accumulation of more than 10.4 Bg/kg of**’Cs, maternal and fetal structures of the placenta are
damaged, which leads to early premature birth and antenatal death of the fetus.

The biochemical amplifier of the radiation effect is the activation of lipid peroxidation (LPO). Malondialdehyde is an
indicator of LPO activation. An increase in the content of MDA in blood in the 1st trimester by 8.7 % against the reference
values is acceptable. An increase in MDA by 17.4 % is a trigger for late preterm labor. An increase in MDA by 23.4 % indicates
a high probability of early preterm birth. Superoxide dismutase is a powerful antioxidant capable of neutralizing POL products.
A manifestation of oxidative stress and a trigger for premature birth is a decrease in the activity of SOD in the blood by more than
11.1 % against the reference values. Decreased activity of SOD in the blood in 2nd trimester by 26.3 % indicates decompensation
of antioxidant protection, which leads to early premature birth and antenatal fetal loss.

Conclusions. It is impossible to develop optimal measures for the treatment and prevention of miscarriage with universal
effectiveness due to the multifactorial nature of pathology. Using «APA4» as part of the pathogenetic therapy of miscarriage
allows you to count on its high efficiency. The effectiveness of «APA» is explained by the minimization of the radiation effect
on the placenta due to the accelerated removal of**’Cs while maintaining the functional capacity of the placenta. Against the
background of «<APF», there is a decrease in the deficiency of SOD and the excess of MDA in the blood, an increase in the number
of timely births by 27.9 %, and a decrease in cases of premature births by 11.4 %, and spontaneous abortions by 11.0 %, and halt
develop of the embryo by 5.5 %. Thanks to «APA» it was possible to get rid of early preterm births, which led to a 0.9 % increase
in the frequency of late preterm births. At the same time, the minimum gestation age for premature births has been increased to
34 weeks, which improves the prospects of newborns. It is advisable to prescribe «APA» from the pre-gravid period and during
pregnancy to all women, regardless of the region of residence.

Keywords: Pregnancy Failure; Placenta;137Cs; Internal Radiation; Lipid Peroxidation; Antioxidant Protection; Pectin
Therapy.
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Introduction

To this day, miscarriage remains an actual problem
of practical obstetrics. The frequency of miscarriage in
Ukraine reaches 25 % [1-3]. The causes of miscarriage
are various [1-11]. Despite a wide range of known factors,
it is impossible to establish the reason for the termination
of pregnancy in 41,2 % of women [1, 2]. The high
frequency of miscarriage inspires the search for new links
in the pathogenesis of this pathology. In modern, there is
a connection between pregnancy failure and environmental
and social factors [2, 9, 10].

Ecology in Ukraine suffered due to an accident at
the Chornobyl nuclear power plant (ChNPP) [12-17]. In
April 1986, more than 200 isotopes were released into
the environment. The area of radiation pollution reached
53.5 thousand km?. Radiation pollution of ecosystems is
a source of human exposure. After 38 years, the ecological
condition of Ukraine has improved due to the decay and
redistribution of isotopes in the environment. Despite this,
the question of the remote effects of the Chornoby! disaster
has not lost its relevance for the population.

The most dangerous long-term due to contamination
of soil, drinking water, and products of plant origin is
radiocesium —a radionuclide of the chemical element
cesium with atomic number 55 and mass number 137.
Radiocesium is the main component of technogenic
radioactive contamination of the biosphere, formed by
the fission of uranium, plutonium, and thorium nuclei
under the influence of thermal and fast neutrons.™*’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.**"Cs is intensively sorbed by soil and bottom
sediments. The behavior of radiocesium corresponds to the
chemical properties of alkali metal and a powerful reducing
agent [18-20].

38 years after the accident at the ChNPP, radioactive
exposure to humans is possible through food. Sources
of?¥’Cs for humans are milk, meat, eggs, wild berries,
and mushrooms. The radioactive contamination of these
products is still high [13-17, 20]. In connection with
the exchange of products between regions, living in
radiation-free territories does not guarantee the absence
of radionuclides in food. In the body,**’Cs accumulate in
organs and systems with increased radiosensitivity. One
of them is the placenta, whose compensatory capacity
determines pregnancy scenarios. Decompensation of
placental capacity is the cause of reproductive losses.

The absence of evolutionary resistance to radioactive
substances in pregnant contributes to functional and
organic disorders in the «mother-placenta-fetus» system.
Accumulation of**’Cs in the placenta causes tension in
the sympathoadrenal and hypothalamic-pituitary-adrenal
systems. Internal exposure to'*’Cs disrupts the architecture
of the placenta, redox processes, hormone synthesis, and
uterine-placental and placental-fetal microcirculation. The
consequences depend on the dose of**’Cs, the intensity
of removal from the body, and adequate antioxidant
protection [9, 10].

Any pathological process develops against the
background of pro-oxidant reactions, which requires the

mobilization of antioxidant protection. Numerous studies
confirm the role of radiation-induced oxidative stress in
pregnancy failure [21-23].

The system of antioxidant protection consists of four
stages. In the first stage, toxic substances are transformed
into oxygen and water with the participation of catalase,
superoxide dismutase (SOD), and ceruloplasmin.
In the second stage, hydrophilic metabolites bind to
glutathione. Enzymes of the second phase detoxification
are arylamine acetyl-, methyl-, glucuronosyl- and
glutathione-S-transferase. Conjugation reactions with
glutathione are the basis of antioxidant protection. Depletion
of its endogenous reserves slows down detoxification. The
third stage is the elimination of conjugated derivatives from
the body through the lungs, kidneys, and intestines. The
fourth stage is associated with the reparative regeneration
of damaged molecules [24, 25].

Pectins provide the necessary support for the proper
functioning of the detoxification system. Thanks to
complex formation, they can remove radionuclides from
the body. Placental response to internal radiation requires
radioprotection to prevent pregnancy loss. With this in
mind, attention was paid to pectinotherapy [26-29].

Purpose. Determinate the effectiveness of pectin
therapy in preventing reproductive losses associated with
the incorporation of**’Cs into the placenta.

Materials and methods

The article is based on the results of previous research
on the functioning of the detox system in the case of
miscarriage due to the accumulation of**’Cs in the placenta
[9, 10, 22, 23].

According to the research plan, pregnant women
were divided into groups: the first included 153 women
with reproductive losses in anamnesis and signs of
termination of the current pregnancy. Control group
included 30 women with uncomplicated anamnesis and
physiological pregnancy. 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. The average age of the examined
was 33.4 £ 5.2 years. More than 37.3 % of women in
the first group suffered from habitual miscarriage. They
had from 2 to 9 recurrent miscarriages, mostly in the 1st
trimester. Almost 20.9 % of women had previously given
birth prematurely. There were 4.6 % of women with
experience of antenatal losses at 34, 36, and 38 weeks
of gestation. Each unsuccessful pregnancy contributed
to the depletion of the reproductive reserve. Earlier,
hormonal dysfunction was detected in 73.3 % of women,
thrombophilia—in 30.1 % of cases, infection —in 53.0 %
of patients, and cervical insufficiency —in 33.3 % of
people. Combinations of factors were observed in 90 % of
cases. In this regard, on the eve of conception and during
pregnancy, women were prescribed therapy to correct
disorders, not always with a positive effect. The answer to
the question about different pregnancy scenarios against
the background of similar factors was the detection of*’Cs
in placentas. Its effects are associated with disruption of
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the histological structure of the placenta, microcirculation,
redox, hormonal, and immune processes. Extreme effects
depend on the activity of**’Cs and the compensatory
capacity of the placenta [22, 23].

So, according to the data of B-spectrometry, the
accumulation of**"Cs up to 1.0 Bg/kg was found in
the placentas of the control without damage to their
architectonics. Histological changes in the placentas of
the first group depend on the absorbed dose of**’Cs. The
activity of 1.1-4.4 Bg/kg of**’Cs disrupts microcirculation
and leads to dystrophic changes in the placenta. At the same
time, the placenta remains functionally capable. Carrying
a pregnancy is considered promising. Internal exposure to
4.5-10.4 Bg/kg of**’Cs is a trigger for late preterm birth due
to damage to the maternal surface of the placenta. Internal
exposure with an activity of more than 10.4 Bg/kg of**’Cs
due to damage to the maternal and fetus structures of the
placenta is the most likely cause of early premature birth
and antenatal fetal death [9, 10].

The severity of radiation damage is proportional to
the rate of removal of radionuclides from the body. The
main principle of etiotropic therapy is to stop or reduce
the radiation load on the responsible organ [30]. Among
the means of individual radioprotection, special attention is
paid to pectins, which form complexes with radionuclides
for elimination from the body [26, 27]. Based on this,
«Apple Pectin Antioxidant» («<APA») was included in the
complex therapy of miscarriage. «<APA» contains apple
pectin, rose hip, nettle, mint, echinacea, and stevia extracts.
«APA» was prescribed to women before conception three
pills per day for a month. The number of such courses is
not limited. During pregnancy, treatment was carried out
in the 1st, 2nd, and 3rd trimesters. The effectiveness of
therapy was evaluated by dividing pregnant into subgroups:
1A — without «<APA» and 1B — with «APA». Criteria for
treatment effectiveness were indicators of antioxidant
protection and pregnancy scenarios. Peculiarities of redox
processes in pregnant women of the first group were
studied using biochemical research.

Statistical data analysis was performed using Microsoft
Excel (2016) and Fisher angular transformation. The
difference between comparative values was considered
significant at p < 0.05 (probability index greater than 95 %).

Permission to conduct research was obtained from
the Medical Ethics Committee of the S| «Institute of
Pediatrics, Obstetrics, and Gynecology named academic
Elena M. Lukyanova of the National Academy of Medical
Sciences of Ukraine» (protocol No 3 of 07.06.2017).

Scientific research work: «Develop the latest and
improve existing technologies for diagnosis, prevention,
and treatment of premature termination of pregnancy in
women with miscarriage taking into account the passport
of the placenta» (2018-2020). Code VVN.20.00.02.18, state
registration number 0118U000039, KPKYV 6561040.

Results and discussion

Placental failure accompanies almost all gestational
complications, the basis of which are anatomical disorders
and abnormal angiogenesis. The functioning of cell
membranes is related to the state of peroxide hemostasis.
Radiation in the human body causes oxidative stress. The
level of diene conjugates (DK), lipid hydroperoxides,
malondialdehyde (MDA), and anion-radical oxygen
increases in blood women of the 1A subgroup from
1st trimester. High concentrations of reactive oxygen
in the intervillous cause damage to the chorionic tree,
hemorrhages, and placental infarcts. Depletion of the
antioxidant protection system activates the arachidonic
cascade and synthesis of prostaglandins. Excessive
expression of CO, causes protein denaturation, tissue
destruction, and intrauterine death of the fetus. The
absorbed dose of radiation plays a decisive role [9, 10,
22, 23].

Malondialdehyde is an indicator of lipid peroxidation
(LPO) activation. Its level in the blood of pregnant women
is significant for predicting pregnancy outcomes. A high
content of MDA in the blood at the beginning of pregnancy
indicates the probability of placental dysfunction,
premature birth, and intrauterine fetal loss. An increase
in MDA by 8.7 % compared to the control in pregnant
women of the 1A subgroup up to 12 weeks was acceptable,
as their pregnancy ended with a timely delivery (TD). An
increase of MDA in the 1st trimester by 17.4 % is a trigger
for late preterm labor (LPL). An increase in MDA in the
1st trimester by 23.4 % compared to the control increases
the risk of early preterm birth (EPB) (Table 1, Fig. 1) [23].

Table 1
Dynamics of MDA depending on pregnancy scenarios and treatment method, M + m
Group & subgroups MDA, pmol/ml
before 12 weeks 13-24 weeks 25-28-36 weeks
TD (n=38) 139.6 + 4.1* 137.6 +2.9 1445+ 3.2
1A LPL (n=13) 150.8 + 2.6%2 144.0 + 2.0%2 152.1 + 2,912
EPB (n=9) 158.4 + 4.21.23 151.6 +2.9+23 160.0 + 3.2-23
1B TD (n=64) 135.5+4.1 134.7 + 2.9 141.3+3.2
LPL (n=15) 151.2 + 3.4* 145.4 + 2.5¢ 153.0 + 3.1
Control group (n=30) 128.4+ 3.7 136.4+2.9 142.6 £+ 3.6

Notes:'the probability of difference with control, p < 0.05;

2the probability of difference with control and subgroup 1A (TD), p < 0.05;

Sthe probability of difference with subgroup 1A (LPL), p < 0.05;

NB!' for EPB — 25-27+6 weeks.
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Fig. 1. The percentage increase in the level of MDA in the blood of the pregnant 1A subgroup relative
to the control.

Maintaining adequate levels of antioxidants is critical
to prolonging pregnancy. Research [18, 19] shows that
enzymes such as superoxide dismutase (SOD), catalase,
glutathione peroxidase, and reduced glutathione play
a vital role in ensuring proper antioxidant protection
of the body. However, catalase, reduced glutathione,
glutathione peroxidase, and SOD deficiency were
detected in the blood of pregnant women of the 1A
subgroup from 1st trimester [24, 25, 28]. Exhaustion
of the reserve of reduced glutathione leads to the
accumulation of free radicals in the body. Intensification
of reactive oxygen species production leads to oxidative
stress and cell death. The antioxidant system neutralizes
its destructive effect.

The compensatory capabilities of the «mother-
placenta-fetus» system are associated with the activity
of SOD. A decrease in the activity of SOD in pregnant
women of the 1A subgroup in the 1st trimester against
the background of a high level of MDA in the blood
indicates a violation of the detoxification mechanism
and the formation of primary placental insufficiency.
A manifestation of oxidative stress and a trigger of
premature birth in pregnant women of the 1A subgroup
was a decrease in SOD activity in the blood by 11.1 %.
A 26.3 % decrease in blood SOD activity in the 2nd
trimester indicates the decompensation of adaptation
mechanisms, which results in early premature birth and
antenatal fetal loss (Table 3, Fig. 2).

Table 2
Dynamics of SOD depending on the pregnancy scenario and treatment method, M+ m
Group & subgroups SOD, um. od. act/ml/min
before 12 weeks 13-24 weeks 25-28-36 weeks
TD (n=38) 51.0+2.6 57.6+2.7 57.9+23
1A LPL (n=13) 47.7+2.8 54.2 +2.9* 51.7+2.4*
EPBN8' (n=9) 44.8 +2.7%2 451 +2.8v23 39.8 +2.2123
1B TD (n=64) 53.6+2.8 60.3+2.9 60.2+2.4
LPL (n=15) 50.6 +2.8 57.2+29 52.1+24*
Control group (n=30) 54.8 + 3.6 61.2+1.4 62.4+2.6

Notes:!the probability of difference with control, p < 0.05;

2the probability of difference with control and subgroup 1A (TD), p < 0.05;

3the probability of difference with subgroup 1A (LPL), p < 0.05;

NB! for EPB — 25-27% weeks.
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Fig. 2. The percentage of SOD deficiency in the blood of pregnant women of the 1A subgroup
relative to the control.

Thus, defects in POL and antioxidant protection cause
organ and tissue hypoxia. An increase in the content
of malondialdehyde in the blood and a decrease in the
activity of superoxide dismutase are associated with the
severity of radiation damage. The accumulation of reactive
oxygen destroys cells. Overexpression of CO2 triggers
pregnancy termination mechanisms: arachidonic cascade
and prostaglandin synthesis [9, 25]. In 38 women of the
1A subgroup, the pregnancy ended in timely childbirth, in
13 people in late preterm labor, and in 9 women — early
premature birth.

Minimizing the impact of internal radiation is related
to limiting the entry of radionuclides into the human body,
blocking their absorption, and accelerating excretion.
Determining ways of reducing the number of radionuclides
during migration through trophic chains is an urgent
problem of radiobiology and radioecology. Medicine
aims to develop mechanisms for accelerated radionuclide
removal from the body. Sorption is an effective means
of removing radionuclides. Pectins have a high sorption
potential, which adsorbs up to 30-40 % 0f137Cs, reducing
its destructive effect. The healing properties of pectins
are determined by their complex-forming ability, which
depends on the presence of carboxyl groups [26-29].

Based on this, it is recommended to include
«Apple pectin antioxidant» («APA») in treatment and
preventive measures aimed at preserving pregnancy.
«APA» increases redox, phagocytic activity, resistance
to infections, and detoxification function of the liver.
«APA» triggers events that induce the expression SOD,
catalase, glutathione-S-transferase (GST), and glutathione
peroxidase. Glutathione (GSH) neutralizes the excess
reactive oxygen species formed in the pregnant woman’s
body radiation stress. Hydrophilic glutathione binds to
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hydrophobic toxic substances for excretion in the bile.
GST catalyzes conjugation reactions with glutathione. In
the erythrocytes of pregnant women of the 1B subgroup,
GST activity was 1.8 times higher than in the 1A subgroup
(3.32 £ 0.18 CHDNB-SG pmol/mg protein/min vs.
1.88 +0.16 CHDNB-SG umol/mg protein /min; p < 0.05).
This confirms the effectiveness of APA».

Internal exposure disrupts placental architecture. The
consequences depend on the duration of radiation exposure
and the compensatory ability of the placenta. Superoxide
dismutase is a powerful antioxidant agent that inactivates
free radicals at the site of formation, preventing their
diffusion. Information on the dynamics of SOD and MDA
depending on the pregnancy scenario and treatment method
is given in Tables 1 and 2 and supplemented by Figures 2
and 4. Asignificant decrease in SOD deficiency and MDA
excess in the blood was observed in pregnant women who
took «APA».

Therapy with the «<APA» improves pregnancy scenarios
(Table 3). «<APA» as a part of the pathogenetic therapy of
HB contributed to an increase in the number of timely
births by 27.9 % due to a decrease in cases of premature
births by 11.4 %, spontaneous abortions by 11.0 %, and
halting the development of the embryo by 5.5 %. With
«APA» it became possible to avoid early premature births.
However, this led to an increase in the frequency of late
premature births by 0.9 %. At the same time, the term of
premature birth increased to 34 weeks, which improved
the prospects for newborns (Table 4). An increase in the
gestational age of premature birth contributed to a decrease
in the frequency of severe asphyxia in newborns by 18.7 %,
hypoxic-ischemic lesions of the central nervous system
by 13.5 %, respiratory distress by 17.3 %, intraventricular
hemorrhage of the II-III degree by 12, 7 %.
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Fig. 3. Dynamics of MDA level relative to control in the blood of pregnant of the first group under the
influence of treatment, in percent.

Fig. 4. Dynamics of SOD deficiency relative to control in the blood of pregnant of the first group
against the background of treatment, in percent.

Table 3
Indicators of the effectiveness of therapy according to pregnancy outcomes, abs., (%)
. Subgroup o
Pregnancy scenarios Efficiency, %
1A (n=73) 1B (n=80)

Timely delivery 38 (52,1) 64 (80,0) + 27,9
Premature birth: 22 (30,1) 15 (18,7) -114
early preterm birth (EPB) 9(12,3) - -12,3
late preterm labor (LPL) 13 (17,8) 15 (18,7) +0,9
Spontaneous abortions: 9(12,3) 1(1,3) -11,0
a) in the 1st trimester 4 (5,5) 1(1,3) -4,2
0) in the 2nd trimester 5(6,8) - -6,8
Termination of embryo development 4 (5,5) - -55
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Table 4
Indicators of effectiveness therapy according to the condition of newborns, abs., (%)
Subgroup
Pathological conditions Efficiency, %
1A (n=57) 1B (n=79)
Severe asphyxia 15 (26.3) 6 (7.6) -18.7
Moderate asphyxia 10 (17.5) 5(6.3) -11.2
Hypoxic-ischemic damage of the central nervous system 12 (21.1) 6 (7.6) -135
Syndrome of oppression 13 (22.8) 6 (7.6) -15.2
Arousal Syndrome 2(3.5) - -35
Congenital pneumonia 17 (29.8) 19 (24.1) -5.7
Intraventricular hemorrhage of the 1st degree 4 (7.0) 3(3.8) -3.2
Intraventricular hemorrhage of the 2nd and 3rd degrees 8 (14.0) 1(1.3) -12.7
Subependymal hemorrhage 9 (15.8) 3(3.8) -12.0
Respiratory distress syndrome 12 (21.1) 3(3.8) -17.3
Intrauterine fetal growth retardation 13 (22.8) 6 (7.6) -15.2

Thus, intraplacental exposure t0137Cs causes oxidative
stress, which disrupts the architecture and functional
capacity of the placenta. «Apple Pectin Antioxidant»
as part of complex pathogenetic therapy of pregnancy
preservation demonstrates high efficiency. «<APA»
helps reduce the destructive effect of radiocesium by
decorporation and accelerated removal from the body.
The prevention of placental dysfunction is a reliable way
to preserve pregnancy and the health of future generations.

Conclusions.

1. The biochemical enhancer of the action 0f137Cs
incorporated into the placenta is the activation of lipid
peroxidation (LPO).

2. The level of malondialdehyde is an indicator of LPO
activation. An increase in the content of MDA in blood in
the 1st trimester by 8.7 % against the reference values is
acceptable since pregnancy ends with timely delivery. An
increase in MDA by 17.4 % is a trigger for late preterm
labor. An increase in MDA by 23.4 % indicates a high
probability of early preterm birth.

3. Superoxide dismutase, as a powerful antioxidant,
neutralizes the effects of LPO. The compensatory ability
of the «mother-placenta-fetus» system is related to SOD
activity. A manifestation of oxidative stress and a trigger
for premature birth is a decrease in the activity of SOD in
the blood by more than 11.1 % against the reference values.
Decreased activity of SOD in the blood in 2nd trimester
by 26.3 % indicates decompensation of antioxidant
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pathogenetic therapy of miscarriage. It is advisable to
prescribe «APA» from the pre-gravid and during pregnancy
for all women, regardless of the region of residence.

Prospects for further research are aimed at
solving the problem of miscarriage.
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NEKTUHOTEPAIIISA - METO/J INTPO®IJTAKTUKHU PENPOAYKTUBHUX BTPAT, IOB’SI3AHUX
3 IHTPAIITAHEHTAPHUM HAKOIIMYEHHSM PAJIOHYKJIILAIB

A. A. Kuseuyvka-/lenucosa, 1. 1. Bopooéiiosa, H. fI. Ckpunuenxo, J1. A. Jlozoea, O. B. lllamacsa, H. B. Pyoakosa, C. K. Cmpustcax

Y «Bceeykpaincbkuii neHTp marepuncrsa ta gutunersa HAMH Ykpainu»
(m. KuiB, Ykpaina)

Pesrome.

Ha cporogniniziii ieHb GaKkTopH 30BHILIHBOIO CEPEAOBHINA BiAIrPaOTh BUPIILIaIbHY POJIb Y MATOr€He31 HEBUHOLIYBAHHS Barit-
Hocri. Exonorist Ykpaiuu noctpakaana yepes aBapiro na Yopuoouibchkiit AEC, sika He Mae aHAJIOTB 3a KiIbKIiCTIO paJiOHYKIII/IB, 110
MOTPAINUIN Y AOBKULIA, IUIOMICI0 YPAKSHHS 1 HacHiAKaMu. Y Cy4acHHX YMOBAaX JIOAW MiJAAI0THCS BIUIMBY PaAiOaKTUBHUX PEUOBUH
gepes Dxy. Cepen 200 pagioHyKITiAiB, sSIKI HOTPANMIA B HABKONUILIHE cepenoBuiie,137CS ctaHOBUTH HaWOiIbLIy HEOS3IIeKy B JOBIO-
CTPOKOBIH MEePCHEKTHBI Yepe3 3a0pyIHEHHsI IPYHTY Ta BOJHM. BHYTpIlIHE OMPOMIHEHHSI € OIHIEIO 3 MPUYKH PENPOLYKTHBHUX BTPAT.
Haxornmuenus137Cs y mianeHTi nopyuye ii apXiTekTypy, pyHKI[IOHAIbHY 31aTHICTh Ta MEPEKUCHUI reMocTas. JledexTu neTokcukariii,
BuKNKaHi137Cs, moTpedyoTh KopeKkuii [uist 3ar00iraHHs pernpoyKTHBHIM BTPaTaM.

Merta oc/IilzKeHHsI: BU3HAYUTH e(DEeKTUBHICTh IEKTUHOBOI Teparril 0/10 TONePeHKEHHS PEPOAYKTUBHUX BTPAT, OB’ I3aHUX i3
inkopropauier0l137Cs y mianeHty.

Marepiasiu i MmeToau. BifnosiaHO 10 miiaHy JOCITiIKEHHS 10 Tepiioi (10cianot) rpynu yBidnum 153 sxiHKK 3 penpoyKTHBHIMA
BTpaTaMd B aHAMHE31 Ta O3HAKAMH [IEPEPUBAHHSI [IOTOYHOI BAriTHOCTI; 10 APYroi (KOHTPOIbHOI) Tpynu — 30 )IiHOK 3 HEYCKIaAHEHHM
aHaMHe30M 1 BariTHicTio. CTaTTst 6a3yeThCst HA pe3ysbTarax HalIMX MOMEPEeIHIX TOCHIKeHb, SIKi CTOCYIOThCS 0CO0IMBOCTEH (DYHK-
LIOHYBaHHsI CHCTEMHU JETOKCHKALlii TP HEBUHOILIYBaHHI BariTHOCTI BHac/i1ok Hakonn4ueHHsn137Cs y miarenTi. BcranoBieHo 38’130k
MIDXK mepe0irom peoKc-mnpolecis, cueHapisMu BaritHocTi Ta akTuBHICTI0137CS y miianenti. BpaxoByroun Te, 110 OIHIEI0 3 MPUYNH
Nepe4acHOro MepepruBaHHs BariTHOCTI € peakilis miaueHTy Ha onpoMinerHsn137Cs, 10 3axoaiB npodiaKTHKNA PEPOIyKTUBHUX
BTPAT BKIIFOYEHO «SIOyneKT anTHOKCHaAaHTHiD» («SITTA»), 1110 Mae BUCOKHIi copOLiiiHuii moTeHitian. E¢ekruBHicTh Teparrii ouiHoBaIm
LUISIXOM TOALTY BariTHUX Ha miarpynu: 1A — 6e3 «SITA» i 1B — 3 «SITA». KputepisiMmu epekTHBHOCTI JIiKyBaHHs Oy/in MOKa3HUKU
AQHTHOKCH/IAHTHOTO 3aXKCTy Ta CLIEHapii BariTHOCTI.

CrarucTuyuHuii aHai3 JaHux npoBoaniy 3a gonomororo Microsoft Excel (2016) ta kyrosoro nepersopents Dimepa. PisHuIFO Mik
HOPiBHSUIBHIME 3HAYEHHSIMHU BBaXau 10cToBipHOIO mpu P < 0,05 (immekc Biporiguocti Oinbiie 95 %).

Jlo3Bin Ha IpoOBeAeHHs A0CiKeHb oTpuMano Bij Kowmicii 3 meanunoi etuxu 1Y «IHCTUTYT meaiarpii, akyuiepcTsa i riHeKkonorii
im. akagemika O. M. Jlyk’ssHoBoi HAMH VYkpaiuu» (mportokon Ne 3 Big 07.06.2017).

HJP «Po3po6uty HOBITHI Ta BIOCKOHAIUTH iCHYIOYI TEXHOJIOTIi iarHOCTUKH, MPOIIAKTHKY Ta JIIKyBaHHS MEPeIIacHOro Ie-
PEepHBAHHS BariTHOCTI y JKiHOK 3 HEBHHOILIYBAaHHSIM 3 ypaxyBaHHsM macropra mianentu» (2018-2020 pp.). [Iupp BH.20.00.02.18,
Ne neprxpeecrpanii 0118U000039, KITKB 6561040.

Pe3yabrarn pocaipkenns. byino BcranosieHo, mo BHyTpiniHe onpominernsn137Cs nopyiye apXiTeKToHIKy Ta (yHKLIIOHATbHY
3aaTHicTh rianeHtH. Hakonuyenus B mianenti o 1,0 br/krl37Cs e BrumBae Ha nepe6ir BaritHocTi. KoMmiencaropHa 31aTHICTh
IUIALCHTH 3aJIMIIAETHCS 30epekeHOr0 mpy HakonuueHHi Bix 1,1 no 4,4 Bx/krl37Cs. Buyrpimite onpomineHHs 3 akruBHicTio 4,5-10,4
Bk/kr137Cs npu3BOAMTH /10 MOIIKOPKEHHS MATEPUHCHKOT CTPOMH ILTALICHTH Ta MEPEAYaCHUX MOJIoriB y 28-36+ 6 TrskHiB. BHacmigok
naxormueHns nmonas 10,4 Bk/krl37Cs momKkoKYOTECS MATEPUHCHKI Ta MJI00BI CTPYKTYPH IUIALCHTH, 10 MPU3BOAUTE 0 PAHHIX
nepeuacHuX MOJOTIB Ta aHTEHATAIBHOT 3arudeni mioaa.

BioxiMIYHUM MiZCHITIOBAYEM POMEHEBOT il € akTHBaLlisl epekucHoro okucienust aimigis (ITOJI). ManoHoBuii fianbaeria e
ingukaropom axruBauii [1OJI. ITixBuiuenus smicty MJIA B kpoBi B I Tpumectpi Ha 8,7 % Bix pedepeHTHHX 3HAYEHb JOIYCTUMO.
36inbiensst MJIA ua 17,4 % e TpurepoM mi3HiX nepeadacHux mosoris. 36inbmenss M/IA na 23,4 % Bka3zye Ha BUCOKY HMOBIPHICTh
paHHIX IepeayacHux mojoris. [IOTYy)KHUM aHTHOKCHIAHTOM, 30aTHUM HeifTpanizyBatu npoxykru I10JI € cynepokcHagucMyTasa.
IIposiBOM OKCHIATHBHOIO CTPECy Ta TPUIEPOM HepequacHuX nosoriB € 3umkeHHs aktuBHocTi COJl y kpoBi Ginbiue Hix Ha 11,1 %
Bijl pedpepeHTHHX 3Ha4YeHb. 3HmkeHHs akTuBHOCTI COJI kpoBi B II Tpumectpi Ha 26,3 % CBiqUUTH PO AEKOMIICHCALIIO afanTaliiHuX
MeXaHi3MiB, 110 IPU3BOIUTH [I0 PAHHIX MepeI4aCHUX MOJIOTIB i aHTeHATAIBHOT BTPATH ILIOA.

BucnoBku. Po3pobuti ontiMalibHi 3ax0au JikyBaHHs i npodinaktuku HB 3 yHiBepcanbHOIO epeKTHBHICTIO HEMOXKIIMBO Yepes3
6ararodakropuicTs naronorii. Bukopucranns «SI1A» y ckinazai narorenernynoi tepamnii HB no3Bosisie po3paxoByBary Ha HOro BUCOKY
edexruBHicTh. EQextuBHicTh «SITTA» MOSCHIOETHCS MiHIMI3aLi€0 MPOMEHEBOTO BILIMBY Ha IUIALCHTY 33 PaXyHOK MPUCKOPEHOTO BHU-
Benenns137Cs npu 36epekeHHi GyHKIIOHANBHOT 31aTHOCTI IUIALICHTH.

Ha ¢omni «AITA» cnioctepiraersest 3mentuenns aedimuty COJl ta Haamumky MIA B KpoBi, 301IbIICHHS KiTbKOCTI CBOEYAaCHUX
nostoriB Ha 27,9 %, 3MeHIIeHHsT BUTIAJIKIB nepeadacHux mojoris Ha 11,4 %, Ta cnontanuux aboprtis Ha 11,0 %, 3ynuHKu po3BUTKY
emOpiona Ha 5,5 %. 3aBmsiku «SI1A» Branocs mo30yTUCs paHHIX MepeJIacHUX MOJNOTIB, [0 MPU3BEIIO 10 30UIbIICHHS YaCTOTH Ii3HIX
nepenyacuux nosoris Ha 0,9 %. BoxHovac MiHIManabHUI recTaliiHui TEPMiH HepeaYacHUX IOJIOTiB 3011bHIeHO 10 34 THXKHIB, 110
MOKpAIIye MEePCHeKTHBU HOBOHApOKeHUX. «SIITA» jouiapHO MpHU3HAYATH 3 HpErpaBilapHOro Mepiofy Ta IIiJ 4ac BariTHOCTI BCIM
JKIHKaM He3aJIeXKHO BiJl perioHy MPOKHUBAHHSIL.

Karo4oBi c10Ba: nepunomysanus BaritHocTi; nnanenta;137Cs; BHYTpillIHE ONPOMiHEHHS; epeKUCHE OKUCIEHHS JMiiB,
AQHTHOKCHIAHTHHI 3aXUCT; IEKTHHOTEPAITis.
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