MODERNI
ASPEKTY VEDY

H 0 n
-
0 RESH AN v ramci publikacni skupiny
Ah B Scientific Publishing Group

’e,“»l.'.' ' ~’:"5“i ° 4 4
B S Svazek XLImezinarodni

kolektivni monografie

Ceskd republika
2024



Mezindrodni Ekonomicky Institut s.r.o. (Ceskd republika)
Stredoevropsky vzdéldvaci institut (Bratislava, Slovensko)
Ndrodni institut pro ekonomicky vyzkum (Batumi, Gruzie)
Al-Farabi Kazakh National University (Kazachstdn)
Institut filozofie a sociologie Azerbdjdz4nu Nirodni akademie véd
(Baku, Azerbdjdzin)

Institut vzdéldvini Azerbdjdzdnské republiky (Baku, Azerbdjdz4n)
Batumi School of Navigation (Batumi, Gruzie)
Regiondlni akademie managementu (Kazachstdn)

Verejnd védeckd organizace ,,Celokrajinské shromdzdeéni Iékarii ve verejné spravé”
(Kyjev, Ukrajina)

Nevlddni organizace ,,SdruzZeni védci Ukrajiny“ (Kyjev, Ukrajina)
Univerzita novych technologii (Kyjev, Ukrajina)

v rdmci publikacni skupiny Publishing Group ,, Védeckd perspektiva “

MODERNI ASPEKTY VEDY

Svazek XLI mezindrodnf kolektivni monografie

Ceska republika
2024



International Economic Institute s.r.o. (Czech Republic)
Central European Education Institute (Bratislava, Slovakia)
National Institute for Economic Research (Batumi, Georgia)
Al-Farabi Kazakh National University (Kazakhstan)
Institute of Philosophy and Sociology of Azerbaijan National Academy of Sciences
(Baku, Azerbaijan)
Institute of Education of the Republic of Azerbaijan (Baku, Azerbaijan)
Batumi Navigation Teaching University (Batumi, Georgia)
Regional Academy of Management (Kazakhstan)
Public Scientific Organization "Ukrainian Assembly of Doctors of Sciences in Public
Administration” (Kyiv, Ukraine)
Public Organization Organization "Association of Scientists of Ukraine" (Kyiv, Ukraine)
University of New Technologies (Kyiv, Ukraine)

within the Publishing Group ‘“Scientific Perspectives”

MODERN ASPECTS OF SCIENCE

41-th volume of the international collective monograph

Czech Republic
2024



s A
g=1./\

Svazek XLI mezindrodnf kolektivn{ ﬁibﬁbgﬁﬁe

https://doi.org/10.52058/41-2024
UDC 001.32: 1/3] (477) (02)
C91

Vydavatel:

Mezindrodni Ekonomicky Institut s.r.o.
se sidlem V Laznich 688, Jesenice 252 42
ICO 03562671 Ceska republika
Zvetejnéno rozhodnutim akademické rady

Mezinérodni Ekonomicky Institut s.r.o. (Zapis ¢. 102/2024 ze dne 8. b¥ezen 2024)

G 0 8].6 Monografie jsou indexovdny v mezindrodnim vyhleddvaci Google Scholar

scholar

Recenzenti:
Karel Nedbdlek - doktor prav, profesor v oboru prévo (Zlin, Ceska republika)
Markéta Pavlova - Yeditel, Mezindrodni Ekonomicky Institut (Praha, Ceské republika)
Iryna Zhukova -kandidatka na védu ve vefejné spravé, docentka (Kyjev, Ukrajina)

Yevhen Romanenko - doktor véd ve vetejné spravé, profesor, ctény pravnik Ukrajiny (Kyjev, Ukrajina)
Humeir Huseyn Akhmedov - doctor of pedagogical sciences, professor (Baku, Azerbaijan);
Oleksandr Datsiy - doktor ekonomie, profesor, ¢estny pracovnik kolstvi na Ukrajiné (Kyjev, Ukrajina)
Jurij Kijkov - doktor informatiky, dr.h.c. v oblasti rozvoje vzdélavani (Teplice, Ceska republika)
Vladimir Bati$in - docent ekonomie (Bratislava, Slovensko)

Peter Osvdth - docent prava (Bratislava, Slovensko)

Oleksandr Nepomnyashy - doktor véd ve vefejné spravé, kandidat ekonomickych véd, profesor, fadny ¢len Vysoké skoly
stavebn{ Ukrajiny (Kyjev, Ukrajina)

Dina Dashevska - geolog, geochemik Praha, Ceské republika (Jeruzalém, Izrael)

Tym autori
C91 Moderni aspekty védy: XLI. Dil mezindrodni kolektivni monografie / Mezindrodni
Ekonomicky Institut s.r.0.. Ceské republika: Mezinarodni Ekonomicky Institut s.r.0., 2024. str. 346

Svazek XLI mezinarodni kolektivhi monografie obsahuje publikace o: utvafeni a rozvoji
teorie a historie vefejné spravy; formovani regionalni spravy a mistni samospravy; provadéni
ustavniho a mezindrodniho prava; finance, bankovnictvi a poji§tovnictvi; duSevni rozvoj osobnosti;
rysy lexikalnich vyrazovych prostfedkii imperativni sémantiky atd.

Materidly jsou predklidiny v autorském vyddni Autori odpovidaji za obsah a pravopis
materidli.

© Mezinarodni Ekonomicky Institut s.r.o., 2024
© Publishing Group ,, Védecka perspektiva “, 2024
© autofi ¢lankd, 2024



ODDIL 8.
ROZVOJ VYROBNICH SIL A REGIONALNI EKONOMIKY...241

88.1 DETERMINANT COMPONENTS OF CREATIVE ECONOMY
OF THE REGIONS OF UKRAINE (Plutalov S., Luhansk State
Academy of Culture and ArtS)......cvveiiiiiii e e

ODDIL 9.
LEKARSKE VEDY

89.1 STATE OF HEALTH OF PUPILS OF SECONDARY
EDUCATIONAL INSTITUTIONS AND FEATURES OF ITS
RELATIONSHIP WITH INDICATORS OF LIVING CONDITIONS
AND LIFESTYLE (Serheta 1.V., National Pirogov Memorial Medical
UNIVRESITY ) e i e e e e e e e e e e e e e e 253

89.2 HYPERTENSIVE DISORDERS DURING PREGNANCY:
DIAGNOSTIC AND PROGNOSTIC VALUE OF ANGIOGENESIS
REGULATION MARKERS (Siusiuka V., Zaporizhzhia State Medical
and Pharmaceutical University, Demidenko O., Zaporizhzhia State
Medical and Pharmaceutical University, Kyrychenko M.,
Zaporizhzhia State Medical and Pharmaceutical University,
Deinichenko O., Zaporizhzhia State Medical and Pharmaceutical
University, Onopchenko S., Zaporizhzhia State Medical and

Pharmaceutical UNIVersity)........coooiviiii i, 205
o -' ODDIL 10.
~ INFORMACNI TECHNOLOGIE ..ot e 275

§10.1 IH®OPMAIJIMHI CUCTEMHU, MONEJI JAHUX TA IX
BUKOPUCTAHHA  (KoctikoBa  M.B., Heponor C.M,,
XapKiBChbKUM HaIlIOHAJTILHUN aBTOMOOLIBHO-JOPOXKHIM YHIBEPCUTET,

Ilnexoa TI'.A., XapkiBCbKHMI HAIllOHATLHUW  aBTOMOOLIBHO-

JIOPOMKHIA YHIBEPCHTET) .« e vue et et eanaenaenaenen et teeaee e eirenseenseeneenseensenns



$9.2 HYPERTENSIVE DISORDERS DURING PREGNANCY: DIA GNOST I C E
AND PROGNOSTIC VALUE OF ANGIOGENESIS REGULATION MARKERS

(Siusiuka V., Zaporizhzhia State Medical and Pharmaceutical University,
Demidenko O., Zaporizhzhia State Medical and Pharmaceutical University,
Kyrychenko M., Zaporizhzhia State Medical and Pharmaceutical University,
| Deinichenko O., Zaporizhzhia State Medical and Pharmaceutical University,

Onopchenko S., Zaporizhzhia State Medical and Pharmaceutical University)

Introduction. Nowadays, the issue of predicting the development
and severity of hypertensive disorders in pregnant women, like preeclampsia
remains of current importance. Originating from the Greek for «flash», eclampsia
was first named by Celsus, a philosopher from ancient Greece, as a
sudden, severe convulsion disorder exclusive to pregnant women, known for
its rapid onset and severe impacts on both mother and fetus. The early signs,
such as swelling and the presence of protein in urine, were only linked to the
condition in the XIX century, leading to the recognition of an initial stage termed
«preeclampsia», indicating the phase occurring before eclampsia manifests. This
condition is considered one of the most threatening complications during
pregnancy. According to the World Health Organization, severe preeclampsia
complicates 2% to 8% of all pregnancies worldwide, and it ranks second in the

_ structure of causes of maternal mortality, accounting for about 14% [1, 2, 3].

~ = Annually, complications associated with hypertensive disorders result in the
~ deaths of over 50,000 pregnant women globally. In developed countries,
| they are the second direct cause of antenatal and postnatal mortality in 12-18% of &=
cases and affect perinatal mortality in 20-25% of cases.

It should be noted that the International Federation of Gynecology and

Obstetrics defines the causes of maternal mortality related to hypertensive
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d.i_sd_r_ders during pregnancy, including preeclampsia, as preventable. Most deaths

caused by hypertensive disturbances could be avoided provided that women

suffering from such complications are given timely and effective medical

assistance. This makes the search for effective and accurate methods of predicting

the occurrence and development of this pathology in pregnant women one of the

priority tasks of modern obstetrics [4, 5, 6].

Presentation of the Main Material. Preeclampsia in pregnant women is a

multisystem disorder specific to the human species, developing in women during

the second half of pregnancy. It represents a clinical form of gestational |

endotheliopathy and is associated with maternal symptoms of hypertension and
proteinuria. It manifests through heterogeneous disorders of organs and organ
systems, adversely affecting the condition of both the mother and the fetus.
According to the International Society for the Study of Hypertension in Pregnancy
(ISSHP), preeclampsia is a condition characterized by a combination of high blood
pressure (systolic/diastolic BP over 140/90 mmHg) and significant proteinuria
(over 300 mg/day) manifesting after the 20th week of pregnancy [7]. The
diagnosis, screening, and assistance in preeclampsia, as well as the classification of
the severity of this disorder, remain subjects of controversy. Despite numerous
fundamental clinical studies, the pathogenesis of preeclampsia has not been fully
elucidated to date, and the only pathogenetically substantiated method of treatment |

remains premature delivery. The only definitive solution for preeclampsia involves |

the birth of the placenta. Deciding when to deliver balances extending the pregnancy |

for fetal development against the risk of maternal health issues. However, specific |

treatments to safely delay delivery are largely unavailable. Treatment primarily

aims at managing the mother's blood pressure to reduce risks. [8, 9].

According to current clinical protocols in Ukraine, pregnant women are

" classified into risk groups for the development of preeclampsia based on the
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analysis of clinical and anamnestic data [10]. Literary sources recomr.nehrd
differentiating identified factors into two categories — high and moderate risk, as a
basis for the prescription of prophylaxis depending on specific conditions [11].
Unfortunately, it has been established that the method based on the analysis of the
pregnant woman's anamnestic data allows predicting only 37% of cases with a later
| early manifestation of preeclampsia and 29% with a late manifestation, with a false
positive rate of 5% [12].
Similarly, the National Institute for Health and Care Excellence (NICE) in
| the UK and the American College of Obstetricians and Gynecologists consider the
analysis of anamnestic data as the only recommended method of preeclampsia
screening [13, 14]. The effectiveness of screening according to NICE is 41% for
cases of preeclampsia identified up to 32 weeks, 39% up to 37 weeks, and 34%
after 37 weeks. Using the screening recommended by ACOG, preeclampsia is
detected in 94% of cases up to 32 weeks, in 90% up to 37 weeks, and in 89% at
terms beyond 37 weeks. However, the false positive results amount to 64.2% [15].
According to current understanding, preeclampsia is a multifactorial disease
with endothelial dysfunction being one of the key mechanisms in its pathogenesis
[16, 17]. There are several potential serological markers for predicting the
development of preeclampsia. Most of them are produced by trophoblast cells and

~ ensure its invasion and adequate remodeling of the uterine vascular bed. Under

physiological pregnancy conditions in the first trimester, the transition of
| trophoblast from proliferative to invasive depends on the concentration of oxygen,
| which decreases towards the placenta from the decidua. An oxygen-depleted
environment induces trophoblast proliferation, protects the trophoblast from
oxidative stress, and increases angiogenic factors involved in the development of

the placental vascular network and endothelial function support.
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Insufficient trophoblast invasion is considered one of the leading
mechanisms in the pathogenesis of preeclampsia, leading to disturbed
angiogenesis, endothelial dysfunction, changes in immunoreactivity, development
of hypoxia, placental dysfunction, and ultimately the manifestation of the
preeclampsia syndrome itself. Persistent hypoxia in the environment under
preeclampsia creates a vicious cycle with high levels of factors that inhibit |
trophoblast invasion and lead to insufficient placentation with impaired remodeling
of spiral arteries and the development of hypercoagulation [18].

Determining changes in angiogenic factor levels is not only useful as |
diagnostic tests for preeclampsia but also allows for assessing the risk of
developing adverse pregnancy outcomes associated with preeclampsia. Angiogenic
factors, in addition to early pre-clinical diagnosis of preeclampsia, can be helpful
in differential diagnosis of preeclampsia with other vascular disorders of
pregnancy (gestational and chronic hypertension) [19].

Moreover, an essential feature of angiogenesis markers is their ability to
differentiate actual preeclampsia from chronic hypertension, which was not
previously detected, and chronic kidney disease, as the pathogenesis links of these
diseases and the clinical manifestations of the mentioned pathologies overlap [20].

However, this issue requires further research. In addition to anamnestic,
clinical, and biochemical predictors of preeclampsia, a combination of tests |

including ultrasound examination with dopplermetry fetoplacental circulation and

ultrasound assessment of placental structure is considered. In the second trimester |
of gestation, long before the appearance of clinical symptoms of preeclampsia,
disturbances in uterine blood flow were registered in pregnant women. According
to existing studies, ultrasound dopplermetry indices of blood flow in the uterine
arteries in pregnancies that subsequently became complicated by preeclampsia

" were higher than similar parameters under physiological pregnancy conditions.



Thus, pregnant women with impaired uterine blood flow in the second trimester

are classified as high risk for developing preeclampsia. In the third trimester, with

the development of preeclampsia and increasing severity, pathological changes

progress: changes in fetoplacental blood flow accompany the disturbance in

uteroplacental blood flow [21].

Studying ultrasound dopplermetry indices in the «mother-placenta-fetus»

complex in pregnancies complicated by preeclampsia is currently relevant and can

significantly improve the accuracy of diagnosis in combination with other

. methods.

Sequencing the human genome, the discovery of single nucleotide
polymorphism (SNP) phenomena in genes and studying the impact of the genetic
code on quantitative changes in expression and protein function have opened
possibilities for investigating the genetic component in the theory of preeclampsia
development [22, 23]. An analysis of genetic polymorphism association conducted
in a Europoid population in the PGF area revealed that two SNPs (rs2268614 and
rs11850328) are associated with plasma PGF levels. The genetic variant rs2268614
is found within the third intron, while rs11850328 is situated 4.3 kilobases
upstream of the gene's transcription initiation site. Given the high linkage
disequilibrium between these two SNPs, two alternative hypotheses can be
formulated: 1) one of the two identified SNPs plays a functional role in altering

. PGF levels; 2) both SNPs are in linkage disequilibrium with another unidentified

= causal variant.

A similar analysis for SNP rs2268614 also identified a potential binding site

for the SNP: it is located in the core sequence of the binding site for GA-binding

factors. Therefore, both SNPs appear to be potential candidates for causally

modulating PGF levels. However, functional studies are required to demonstrate a

direct link between these SNPs and PGF levels. This study also shows that the 2=




impact of genetic and environmental factors on circulating PGF levels is

independent of possible PGF-correlated pathologies [24].

Another population study found a significant association between the
polymorphism rs2268613 in the PGF gene and plasma PGF levels [25]. Regarding
VEGF, numerous studies indicate a convincing association between the
polymorphism rs2010963 and the development of preeclampsia and the level of |
circulating VEGF in the serum of pregnant women from various populations [26, 27].

Conclusions. The identification of reliable screening markers can potentially
predict the onset of preeclampsia long before the manifestation of its clinical
symptoms. Developing combined prediction methods is a promising direction to
increase the sensitivity and specificity of many screening tests. This could allow
obstetric care to focus on identifying pregnancies at high risk and monitoring them
in the antenatal period, which could be beneficial for future therapeutic or
preventative interventions.

Currently, a large variety of options for the pharmacological prevention of
this pathology have been proposed. However, the problem of choosing a treatment
approach for preeclampsia remains relevant, as existing prevention schemes today
are insufficiently effective.
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