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ARTISTIC FEATURES OF ECLECTIC STYLE IN AZERBAIJANI ARCHITECTURE

Abdullayeva Aytan llham gizi
Architekt

ARTYSTYCZNE CECHY STYLU EKLEKTYCZNEGO W ARCHITEKTURZE
AZERBEJDZANSKIEJ

Abstract.

In the article the artistic features of the eclectic style in the architecture of Azerbaijan, especially Baku at the
end of the 19" — beginning of the 20" centuries are analyzed. The construction of public and residential buildings
of a new type in urban planning processes after the unification into the Russian Empire, the influence of capitalist
production relations and the predominance of European styles in architecture as a result of the activities of foreign
architects are mentioned.

Along with the trends such as gothic, empire, baroque, modern, elements of the national architectural herit-
age were introduced. In Baku, the projects of architects such as Zivar bey Ahmadbeyov, 1.V. Goslavsky, K.B.
Skurevich, 1.K. Ploshko, E.Y. Skibinsky played an important role in shaping the stylistic image of the city. Examples
such as the Puppet Theater, H.Z. Tagiyev’s passage, the building of the Russian Imperial Technical Society, the
Olginsky shops and the men’s gymnasium are distinguished by the architectural and sculptural synthesis of eclec-
ticism, the classical order system and the richness of decorative elements.

Eclecticism provided a synthesis of local (Shirvan-Absheron school) and European architectural schools,
creating stylistic diversity in the architectural zone of the city. The unity of form and function, ornate facades,
decorative decoration of balconies and pillars, the preservation of national elements in the interiors are notewor-
thy in the architecture of this period. The application of some successful solutions of that period in the modern
architecture demonstrates the continuity of architectural heritage.

Adnotacja.

W artykule przeanalizowano artystyczne cechy stylu eklektycznego w architekturze Azerbejdzanu, a szcze-
golnie Baku pod koniec XIX i na poczgtku XX wieku. Wspomniano o budowie nowych typow budynkoéw publicznych
i mieszkalnych w procesach urbanistycznych po wlgczeniu do Imperium Rosyjskiego, o wplywie kapitalistycznych
stosunkow produkcji oraz o dominacji stylow europejskich w architekturze w wyniku dziatalnosci zagranicznych
architektow. Obok trendow takich jak gotyk, empire, barok, modern, wprowadzano elementy narodowego
dziedzictwa architektonicznego. W Baku projekty architektow takich jak Ziwara beja Ahmadbejowa, LW.
Gostawskiego, K.B. Skuriewicza, IK. Ploszki, E.J. Skibinskiego odegraly wazng role w ksztattowaniu
stylistycznego oblicza miasta. Przykiady takie jak Teatr Lalek, pasaz H.Z. Tagijewa, budynek Rosyjskiego Ce-
sarskiego Towarzystwa Technicznego, sklepy Olginskie oraz gimnazjum meskie wyrozniajq sie architektoniczno-
rzezbiarskg syntezq eklektyzmu, klasycznym systemem porzqdkowym oraz bogactwem elementow dekoracyjnych.

Eklektyzm zapewnif synteze lokalnej szkoty architektonicznej (szkota Szyrwan-Abszeron) i szkét europejskich,
tworzqc roznorodnosé stylistyczng w przestrzeni architektonicznej miasta. Jednosé formy i funkcji, ozdobne
fasady, dekoracyjne zdobienia balkonow i kolumn, a takze zachowanie elementow narodowych we wnetrzach sq
charakterystyczne dla architektury tego okresu. Zastosowanie niektorych udanych rozwigzan tamtej epoki we
wspolczesnej architekturze Swiadczy o cigglosci dziedzictwa architektonicznego.

Keywords: architecture, modern, eclectic, style, Europe, element, composition
Stowa kluczowe: architektura, modern, eklektyzm, styl, Europa, element, kompozycja

The 19" century of the Azerbaijani architecture is
characterized by the growth and development of cities
on the basis of Russian urban planning art, develop-
ment of main plans of cities such as Ganja, Shamakhi,
Baku. According to this process, the urban-type resi-
dential houses are developing. The extensive pro-
cessing of oil and natural gas production in Baku in the
19" and early 20™ centuries, the rapidly expanding ge-
ography of growing trade and the influx of foreign in-
vestment here laid the foundation for the system of cap-
italism and brought it to a high level of development.

The development has been reflected in the regions of
Azerbaijan in one way or another. The progress in all
directions has clearly shown itself in the field of con-
struction in accordance with the requirements of the
system of capitalism, which can keep up with it, as well
as in various areas of Azerbaijan.

After the unification of the Northern Azerbaijan to
Russia, the emergence of new types of buildings was of
great importance in the development of architecture. In
the middle of the 19" century the new buildings such as
a theater, a school, a hospital and residential houses
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were built. The emergence and spread of capitalist pro-
duction relations had a significant impact on the further
development of Azerbaijani architecture. The new
manifestations observed in the architecture of Azerbai-
jan were more evident in the construction of the city
Baku. During the period of rapid development of the oil
industry at the turn of 19™-20" centuries Baku became
one of the major cities of the Russian Empire.

The building of the Azerbaijan State Puppet The-
ater located in the Seaside Park was built in 1910 by the
architect I. Ploshko in the gothic style. In its early years
the building functioned as the building of the “Phenom-
enon” cinematography. And since 1931 it has func-
tioned as a theater for children. The building was re-
stored in 2007 by the order of the government of Azer-
baijan. The cinematography building, which began to
operate under the name “Phenomenon”, the building of
the present Puppet Theater, was built at the end of the
Boulevard and left to the audience. The building of cin-
ematography, distinguished by its beautiful and artistic
architecture, gives the Boulevard and the Caspian Sea
coast a special beauty. The entrance of the building is
highlighted by steps, standing out with side windows.
The balustrades made of stone on the cornice, comple-
menting the volume, solemnly reveal the elegant archi-
tecture of the building, embroidered with the delicate
lines. This solemnity is reinforced by the statues placed
on the side. The synthesis of architecture and sculpture
was reflected for the first time in Baku in this building.

A large number of vacant lots that existed in Baku,
despite being far from the city center, kept in touch with
the squares and roads leading towards the exits of the
city. Some squares and roads such as Guba square, Ba-
zarnaya, Balakhanskaya Street, Station Square were
considered the most suitable places for the construction
of commercial buildings. The commercial buildings
built in Baku according to their architectural and plan-
ning schemes can be divided into different styles such
as a few street-going, in the form of a one or double-
storey passage gallery, covering part of the quarters
formed by the amalgamation of individual shops and
finally, a not very large two-storey.

During 1896-1898 the architect K.Skurevich de-
signed the passage building belonging to H.Z.Taghiyev
at Olginskaya Street, house 4. The building, with its fa-
cades protruding into three streets, occupies an im-
portant place in the historical quarter with its volumet-
ric-spatial structure.

The architecture of the building is formed in the
classical order system with large elements. The towers
in the corners, the pilasters on the walls, the portal over
the entrance carrying the ionic order system and, fi-
nally, the layout of the passage by the Russian empire
method were performed at a high level.

The two-storey wide pass of the building is cov-
ered from above with a glass lantern, giving the interior
plenty of light. The access to the commercial spaces lo-
cated on the second floor is carried out by the gallery,
which takes place throughout the entire passage. Ac-
cess to shopping spaces, located on both sides of the
central passage of the passage with a width of about 6
meters, is conveniently formed. The pilasters of the
passage, decorated with ionic and corinthian order

hoods, continue to the complex-shaped cornice, which
passes exactly under the lantern.

The building of the Baku branch of the Technical
Society of the Russian Empire, located at Gubernskaya-
Torgovaya house 115, was erected in 1899 by I.Golav-
sky. The building, the facades of which lead to two
streets, consists of two ordinary and basement floors.
Using mainly the classical style, the architect tried to
increase the architectural plasticity of the building with
windows surrounded by semicircular arches. The place
of connection of the facade planes has been cut and
taken the shape of a vertical. On the sides of this sur-
face, larger windows are decorated with pilasters of the
ionic order system, complemented by a complex pro-
filed fronton.

The entrance of the building is manifested by a
portal raised on two pillars. The walls and ceilings of
the rooms are lined with richly profiled cornices and
decorative elements. In the decoration of the interior of
the hall and library, architectural elements characteris-
tic of the classical style are more widely included.

K.A.Borisoglebsky arrived in Baku in 1910 and
was appointed as a city architect. While the huge con-
struction work was carried out in the city, Boriso-
glebsky, who was engaged in the architecture and con-
struction of the city, immediately began the work on the
design of some public buildings. His creative activity
in Baku is represented by two monumental buildings
occupying a dominant position. The first building is lo-
cated in the material-spatial environment of the central
historical region. That building is located on Olginski
Street (M.A. Rasulzade, 1912) and is a four-storey
building of the “Olginski shops”. After the short reign
of the modern style in urban architecture, there was a
tendency towards classical architecture again and
Borisoglebsky used these architectural conditions. Ap-
parently, the new ideas in architecture were alien to him
and therefore he used the classical style in his work.
The large-scale building “Olginski shops™ is divided
along the facade into two proportional parts: the lower
part was intended for “Olginski shops” and the upper
one for residential apartments. The facade was repre-
sented by side rizalites, which were developed in
pompous architectural techniques and the entrances
were noticeable with architectural details. Rizalites
have great plasticity due to decorative elements.

Borisoglebsky’s second work known to us is the
men’s gymnasium built at the corner of the Streets Ba-
lakhansky (Fuzuli street, 61, 1913) and Krasnovodsky
(Vurgun). It occupies an active urban planning position
with its monumental volume, classical forms developed
in the order system, architectural composition and liv-
ing stone details of the facade. The central part of the
main facade, protruding forward, is noticeable by the
magnificent portico of the lonian order on two floors.

Among the Polish architects whose work is asso-
ciated with the city of Baku, Yevgeny Skibinsky can be
noted. He was born in Shamakhi and probably after the
devastating earthquake in 1859, when Baku became the
center of Shamakhi guberniya, his parents left the city
and moved to Baku. Yevgeni Skibinsky graduated from
the Petersburg artistic Academy in 1886. Until 1896, he
worked as a technician in the Baku City Administration
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and then taught at the Baku Technical School. He
worked a lot of projects, built many buildings, mainly
in the order system of classical architecture, from one-
storey houses to three-storey houses, used the classical
architectural style, including by Zivar bey Ahmad-
beyov, 1.Goslavsky, Y.Skibinsky, K.Skurevich, I.Pi-
oshko, I.Edel, A.Eichler, used the architectural heritage
of Azerbaijan and the East in his works. He had devel-
oped more than 250 projects by 1900.

The national school of architecture, which was es-
tablished in Baku at the beginning of the 19720 cen-
turies, was not completely established due to the domi-
nation of various trends yet. During this period Baku
architecture was still mainly inspired by European ar-
chitecture. In principle, it did not become an obstacle to
the embodiment of national styles and features in the
architecture of both the local and the entire Eastern
world. In local architectural structures, in the composi-
tions of residential buildings the light-type balconies
and arched windows were used a lot. It should be noted
that during the 19"-20" centuries, when urban con-
struction was based mainly on European architecture,
the local color was felt precisely in the construction of
mosques and baths. At the end of the 19™ century the
style gothic finds its place in the architecture of Azer-
baijan along with other ones. Gothic was used in the
construction of different civil buildings. The German
and Polish population of that time played a major role
in introducing the gothic style in Baku.

The end of the 19" and beginning of the 20" cen-
turies occupy a special place in the centuries-old archi-
tectural and urban planning practice of Azerbaijan. Alt-
hough this historical stage was short, its urban planning
and architectural activity was very active and left a deep
sign on the political and socio-economic life of the
Azerbaijani cities that have undergone radical changes.
At that time the cities received a new face due to the
emergence of new types of residential and public build-
ings, the synthesis of materials with the development of
technology and the achievements of progressive con-
struction. In this regard, the study of the traditional pat-
terns of architecture and urban planning, the possibili-
ties of using innovations were reflected in the work of
many foreign architects and scientists acting in Azer-
baijan. The development of Azerbaijani cities in the
second half of the 19™ century was associated with its
accession to the path of development of capitalism. In
particular, the rise in urban planning and construction
can be explained mainly by national traditional meth-
ods with an appeal to joint world experience.

In this regard, the implementation of large-scale
economic and urban planning measures and the expan-
sion of residential construction at this stage gave
grounds for the redesign of the general plan of the cities
Baku and Ganja and made noticeable turns in the living
space. Unlike the previous stage, the complex imple-
mentation of the construction of this stage was associ-
ated with a change in the plan structure of cities and the
emergence of “commune houses”, “revenue house”,
“estate houses”, occupying a new type of public, pro-
duction and private space. The buildings occupied a
special place among them are the followings: the public
buildings such as “Railway Station” (1883), “Baku City

Bank” (1901), “Palace of Culture in Bayil” (1929),
“Printing Palace” (1930), the factory-kitchen in Bayil
(1930), sports palace “Dinamo” (1931) and the residen-
tial buildings such as Debura’s mansion (1889-91),
S.Asadullayev (1896), Z.H.Tagiyev (1893-1902),
M.M.Mukhtarov (1911-12), Nagiyev, the “revenue
houses” located on Nizami Street and so on. In the ar-
chitecture of these buildings the unity of form and func-
tion manifests itself more vividly. That is why, it can be
considered natural that some of their progressive as-
pects are used in modern residential construction.

During those years, Baku was one of the last
places in terms of its construction compared to other
cities, but in 1898 the number of residential buildings
already increased 16 times. The increase in the popula-
tion in subsequent years (in 1913 the population
reached 210 thousand) also had an impact on the ex-
pansion of residential construction. This development
resulted in the creation of the “forshtadt” in a raw-land
area several times larger than the historical area of Baku
and here the small regular “quarter” division system
was founded. However, according to the lack of a road
connecting the historic center and the suburbs, a unified
planning system could not be created.

The renewal principle of the city Baku was also
reflected in the expansion of the volume of residential
and public buildings around the castle. The fact that this
zone found wide development was also due to its prox-
imity to the double fortress gate and the use of unsuita-
ble land. It allowed for the construction of the magnifi-
cent buildings of that time such as the “Monolith” resi-
dential building and the “Taghiyev’s Trading House”
(the building that currently houses the Presidium of the
Azerbaijan National Academy of Sciences). Those
buildings laid the foundation for the Street H. Hajiyev
and shaped the appearance of pre-revolutionary Baku.
Along with the expansion of the construction many im-
provement measures were also carried out in the city.
In particular, in 1919, due to the shortage of water in
the city, a new water pipeline was built and the central
streets of the city were equipped with a sewage system.
But the construction of a number of industrial enter-
prises and port facilities along the coast created great
restrictions on residential construction there. On the
other hand, the creation of an artificial infrastructure
with a wide network associated with oil in suburban
zones that were unsatisfactory from the point of view
of natural usefulness blocked the development bounda-
ries of the urban “zone”.

Nevertheless, the large-scale construction of hous-
ing in the streets of Baku was undergoing renovation.
This renewal process manifests itself in the orientation
of the main facades of newly built buildings to the
street, their “luxurious” design, the increase in the num-
ber of floors of the buildings, architectural elements
(balconies, windows, entrance gates, etc.) in its varia-
bility of form and artistic layout. In turn, it brought in-
novations to the composition of the streets. They grad-
ually also affected the internal planning structure of res-
idential buildings and a more comfortable, favorable
environment for living was created. In addition to
providing traditional elements (fireplaces, shelves,
niches, etc.) in the interiors of buildings, the attention
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was also paid to the cladding of the ceilings of large-
scale halls from the inside, the artistic design of the col-
umns, which play a constructive and decorative role
there and the use of metal mesh on the railings of street
balconies and so on.

One of the aspects that characterized the appear-
ance of the city at this time was the construction of pri-
vate mansions of merchants and other wealthy individ-
uals, distinguished by their luxurious architectural fea-
tures, built in various styles (“empire”, “baroque”,
“gothic”, “modern”, etc.) on the central streets of the
city. If in the middle of the 19™ century the residential
architecture of Baku was dominated by patterned brick-
work and slab buildings, already in the first decades of
the 20™ the stone was used in the masonry of buildings
forming the main streets and in the layout of some of
its elements. However, along with mansion buildings,
which gradually formed the city streets, taking into ac-
count the local climatic conditions and territorial den-
sity, the small quarters began to be built, closed on four
sides by a low-rise residential building. These yard fa-
cades were usually provided with multi-function glaz-
ing, which creates relative insolation conditions in one-
sided orientation.

Except for the specified residential buildings, the
central streets of Baku were decorated with artistic and
architectural images of special purpose ‘“revenue
houses”. In addition to their external appearance, at the
same time, the internal-spatial planning was solved
very interestingly. Sometimes, depending on the social
class of the people, these buildings would only have
one apartment per floor, or 4-6 apartments on other
floors. Among the authors of these residential houses,
built on the Streets Istiglaliyyat, Nizami and others, dis-
tinguished by their high design, we can mention the
names such as I. Goslavsky, K. Skurevich, N. Bayer, E.
Skibinsky, I. Edel, I. Ploshko, E. Nonne, Gafar Isma-
yilov, Ismayil Nabioglu and others. These architects
mainly paid special attention to the compositional reg-
ularity of the external appearance of the building in
their constructions, artistic design and functional ele-
ments that make the corners of the building even more
expressive (giving corner domes on the roofs, balconies
of various shapes at the facade intersection). It should
be noted with regret that, with the exception of the res-
idential building belonging to the Guliyevs (the build-
ing of the board of the Union of Architects) on Polukhin
Street, designed by E. Skibinsky in 1899, the styles of
European countries were preferred in the constructed
buildings.

The eclectic style has also been used widely in
Azerbaijani architecture. Eclecticism is a philosophical
trend that originated in Ancient Greece. The word ec-
lecticism is used in the meaning of “a system that arises

from the coming together of ideas that belong to a cer-
tain system or that have meaning separately”. It comes
from the Greek word eclectic or eklegein (chooser). But
the main goal of it in the western culture is “a person
who, leaving aside objective methods, collects several
elements from the themes of faith, knowledge, art and
accepts it as an independent system of thought”.

The direct participation of professional architects
in urban planning in Baku during the period of eclecti-
cism and stylistics determines the architectural trends
applied in construction.

For the local environment, it was a novelty and
projects developed in various stylistic aspects along
with the traditional architectural style were popular
with customers.

The stylistic originality of the city developed in
two directions: Local school direction referring to Shir-
van-Absheron classical architecture school and Euro-
pean architectural school direction, which quickly
gained recognition. A single architectural zone of the
city was formed. Here the activity of some architects
such as Zivar bey Ahmadbeyov, Haji bey Akhundov,
1.V.Goslavsky, Gasim bey Hajibababeyov, Gafar Isma-
yilov, A.S.Kandinov, I|.K.Ploshko, E.Y.Skibinsky,
K.B. Skurevich, N.P.Tverdokhlebov, N.A. von der
Nonne, A.V.Eichler, 1.V.Edel and others are repre-
sented. Along with eclectic attempts to create an archi-
tectural image in modern buildings, the forms of Azer-
baijani architectural heritage were used in these build-
ings, although not so effectively. The architectural
structure of the house of National Bank employees is
regarded as a significant step forward.
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ASSESSMENT OF THE IMPACT OF THE REFORM OF THE HEALTHCARE SYSTEM OF
UKRAINE ON THE MANAGEMENT PROCESSES AND EFFICIENCY OF MEDICAL
INSTITUTIONS

Abstract.

The article examines the current state of reform of the Ukrainian healthcare system at the primary, secondary
and tertiary levels of healthcare. A survey of managers at various levels was conducted to identify their assessment
of the effectiveness of the reforms, problems and prospects for the development of the industry. The results showed
that 90% of the surveyed managers noted a deterioration in the health of the population due to the consequences
of the COVID-19 pandemic and the war, while only 12% believe that no significant changes have occurred since
the start of the healthcare reform.

It was found that 65% of primary and 45% of secondary managers positively assess the introduction of
electronic patient registration systems, increased powers of family doctors, a guaranteed package of medical
services and payment depending on the level of medical service. At the same time, 20% of respondents consider
the existing electronic systems to be imperfect. Regarding healthcare financing, 65% of managers support the idea
of introducing health insurance, and 45% are not familiar with this issue at all.

The issues of reforming the medical and social expertise (MSEC) and forming a capable network of hospital
districts were also investigated: only 30% of respondents are familiar with new approaches to MSEC, and 70%
of managers are not familiar with the details of creating a modern network of medical institutions. In addition,
72% of managers support the new Resolution of the Cabinet of Ministers on changes in the remuneration of
employees of state and municipal healthcare institutions.

The obtained data can be used to optimize management decisions, plan human and financial resources, as
well as to improve organizational and management processes in the healthcare system of Ukraine.

Keywords: healthcare in Ukraine, medical reform, management of medical institutions, primary, secondary
and tertiary levels, medical and social expertise (MSEK), a capable network of hospital districts, electronic

medical systems (eHealth), human resources.

Introduction.The healthcare system of Ukraine
is currently undergoing significant changes aimed at
increasing the efficiency and accessibility of
healthcare. The reform concerns all levels of healthcare
— from primary to tertiary — and includes both
organizational and managerial processes and areas of
healthcare provision. Priority tasks include the
modernization of healthcare financing, standardization
of healthcare, autonomy of healthcare institutions, and
the development of electronic healthcare systems [1, 2].

A significant role in ensuring the quality of
medical services is played by the human resources
potential and professional competence of managers and
medical personnel. The effectiveness of the
implementation of reforms, the rational use of
resources and the adoption of management decisions
depend on the level of training and experience of
managers [3]. One of the key areas of reform is the
changes in the system of medical and social expertise
(MSEC), which involves the transition to assessing the
functional capabilities of a person, taking into account
his needs for rehabilitation and integration into social
life [4].

Modern challenges, in particular the consequences
of war and the COVID-19 pandemic, significantly

affect the health of the population, increase the level of
professional burnout among medical workers, and
provoke migration processes.

Presenting the main material.

Studying the views of managers at different levels
on the processes of reforming the healthcare system is
of particular relevance, since they determine the
strategic directions of the industry's development and
directly implement management decisions.

The purpose of the article: studying the results
of the questionnaire and forming conclusions regarding
the views of managers at all levels of the healthcare
system on the process of reforming primary and
secondary medical care.

Materials and methods:The following methods
were used in the study: questionnaire, system analysis
and system approach (for studying the problems of
healthcare organization at the primary and secondary
levels), analytical (for processing the collected data),
and statistical.

The work was carried out in stages:

1. Creation of a specialized questionnaire for
healthcare system managers.

2. Conducting a survey to collect the necessary
information.
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3. Processing and analysis of the received data.

4. Formulation of conclusions and practical
recommendations.

The questionnaire contained 30 questions that
were grouped into thematic blocks related to the
processes of reforming primary and secondary health
care.

The study participants were divided into the
following categories:

e primary level managers (medical directors of
family medicine clinics and city hospitals — 28%);

e secondary-level  managers (heads  of
departments of city polyclinics and family medicine
outpatient clinics — 42%; heads of private medical
offices — 16%);

e representatives of the tertiary level (heads of
information and analytical centers at regional and city
hospitals — 14%).

For a more in-depth analysis, respondents were
additionally divided by length of professional
experience in the healthcare sector:

e upto 5 years — 12%;

o from5to 15 years old — 47%;

o from 15 to 20 years old — 22%;

e over 20 years old — 19%.

The study also assessed the level of qualification
categories of healthcare managers. Among those
surveyed: 14% had the highest category, 7% had the
first, 4% had the second; at the same time, 15% of
respondents had no qualification category at all.

The questionnaire contained questions regarding
each participant's personal assessment of the
population's health status both before and after the
healthcare system reform began.

According to the data obtained, 85% of the
surveyed managers (28% - representatives of the
primary care, 42% - secondary, 15% - tertiary) believe
that the health status of the population of Ukraine has
noticeably deteriorated in recent years. They hamed the
main reasons as the consequences of the COVID-19
pandemic and Russia's full-scale war against Ukraine,
which led to the migration of the population and
medical personnel, an increase in cases of professional
burnout among doctors, an exacerbation of chronic and
serious diseases, a deterioration in mental health, as
well as a reduction in the income of the population and
budget revenues.

Due to the consequences of the war and the
increasing levels of stress, depression, and post-
traumatic stress disorders, special attention is being
paid to the development of a mental health network, the
integration of services into primary health care, and the
creation of a national system of psychosocial support.

One of the main challenges is the outflow of
qualified personnel abroad. Measures to retain
personnel include raising salaries, creating professional
development programs, and introducing modern
educational standards in the training of nurses and
doctors.

Only 12% of respondents believe that after the
introduction of the medical reform, the health status of
citizens has not changed significantly.

Further sections of the questionnaire addressed
key areas of healthcare reform, including:

e quality of medical services and patient care;

e standardization of care provision;

e licensing and accreditation of healthcare
facilities;

e mental health and rehabilitation services;

e development of human resources;

o decentralization of management;

e autonomization and financing of medical
institutions;

o regulation of drug prices;

o reforming the system of medical and social
expertise (MSEC).

The survey results found that 65% of primary and
45% of secondary care managers positively assessed
the following changes in the healthcare sector: the
introduction of electronic patient registration systems
with family doctors, the expansion of the powers of
general practitioners, the introduction of a guaranteed
package of medical services and payment for the care
provided in accordance with its level. At the same time,
20% of respondents expressed a negative attitude
towards the existing electronic registration systems,
considering them imperfect.

About 65% of surveyed managers at all levels
emphasized that the industry continues to be financed
mainly from the state budget. They consider it
advisable to gradually transition to a health insurance
system that would provide for the sharing of costs
between the state and patients. At the same time, 45%
of respondents (18% of primary care managers, 22% of
secondary care managers, and 15% of tertiary care
managers) were insufficiently informed on this issue.

At the time of the interview, 40.3% of managers
considered it a priority to provide medical and
preventive institutions with modern equipment and
fully finance them in accordance with the approved
standards of medical reform.

The managers were also asked questions about
their awareness of the Resolution of the Cabinet of
Ministers of Ukraine No. 174 of February 28, 2023
“Some Issues of Organizing a Capable Network of
Healthcare Institutions”. The document stipulates the
creation of a network of hospitals capable of
guaranteeing the patient access to the necessary
specialists and equipment, which will allow
concentrating resources on the most capable
institutions and will contribute to the restoration of the
system and its development. Only 35% of respondents
(mainly primary care managers with over 20 years of
experience and 15% of secondary care managers with
over 15 years of experience) were familiar with the
provisions of the resolution and fully supported the
reform. They emphasized that the creation of a
capacious network will allow a clear definition of the
list of services that a patient should receive in a
particular institution and will contribute to the rational
planning of material, technical, human and financial
resources.

80% of health care leaders noted that
decentralizing some authority to the local level would
allow communities to better plan for health care needs,
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as well as form regional prevention and rehabilitation
programs.

At the same time, 68% of respondents (43% of
primary care managers regardless of length of service
and 27% of representatives of the secondary and
tertiary levels) were not satisfied with the new
approaches to the formation of hospital districts.

Questions related to the implementation of the
Affordable Medicines program aroused considerable
interest among survey participants. Most managers at
all levels noted that the program had not achieved the
expected results: for example, ten times fewer
antibiotics were dispensed in pharmacies than
expected, and the sale via electronic prescriptions was
limited mainly to psychotropic and narcotic drugs.

Respondents paid particular attention to the issue
of remuneration. 68% of managers (41% of primary
and 27% of secondary levels) were familiar with the
new resolution of the Cabinet of Ministers of Ukraine
on changing the remuneration system in state and
municipal healthcare institutions and fully supported its
implementation.

In addition, the issue of transitioning from the
traditional model of determining disability to the
system of assessing the daily functioning of a person
(DFM) was discussed.

Healthcare leaders gave their assessment of the
main provisions of the reform:

e creation of multidisciplinary expert teams
based on cluster and supracluster hospitals (90% of
managers (43% of primary and 48% of secondary
levels) were familiarized with this issue in detail);

e transparency and anti-corruption of the
procedure (supported by all respondents);

o digitalization of the process (electronic
referrals, online decision-making, rejection of paper
certificates (75% of primary level managers, 70% of
secondary level managers, and 100% of tertiary level
managers expressed a positive attitude);

e guarantees of rights (supported by 100% of
respondents).

Conclusion.

The study showed that the majority of managers
(90%) noted the deterioration of the population's health
status due to the COVID-19 pandemic and the war,
while 65% of primary and 45% of secondary care
managers positively assessed the implemented
electronic systems and changes in medical institutions.
This indicates the need to further increase the
awareness of managers, optimize resources and
implement modern approaches to MSEC, and form a
capable network of hospital districts to increase the
effectiveness of reforms.
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PSYCHOLOGICAL DISTRESS AND DECOMPENSATED HEART FAILURE: CLINICAL CASES

Annomauusn

Lenv. H3yyums snusnue ncuxo102utecko2o OUcmpecca Ha medeHue 0eKOMNEeHCUPOBAHHOU cepOedHOl Hedo-
cmamounocmu (CH) na npumepe mpéx KIUHUYECKUX CIy4ae8 U CONOCMAasums HAOIIOOEHUs ¢ MAMepualamu
aumepamypbl.

Mamepuanvt u memooot. [Iposedén anaruz mpéx KiuHuveckux Habaooenul y nayuenmos ¢ JJCH, y komo-
PbIX ObLIU GbIAGLEHBL CUMPIOMbL NCUXOL02UHECKO20 ducmpeccd. [Iisi OyeHKu OUCmpecca UCnoab308aiu 6aiuou-
posannvie onpocnuxu (Kessler 10, Perceived Stress Scale, Hospital Anxiety and Depression Scale). Jaunvie co-
nOCMAsensl ¢ pe3yabmamamu OnyOIUKOBAHHbIX UCCIe008AHULL O POIU NCUXULECK020 cocmosanus 8 ucxooax CH.

Peszynomamut. Bo 6cex mpéx ciyuanx 0eKOMNeHcayuu npeouecmeosani 8blpadiceHble Cmpeccosvle coobl-
must. ¥V nayuenma 1 (63 200a) msicénviti ducmpecc conpogoicoancst HU3KOU NPUBEPICEHHOCTbIO MEPANUL, YMO
npueeno K 3a0epicke 00pawieHuss 3a MeOUYUHCKOU NOMOWBIO U PA38UMUI0 8bipadicenHoll oméunou gropmol JJCH.
YV nayuenmxu 2 (52 200a) 6o30eticmseue cmuxuiino2o 6e0cmeusi u NOCAOYIOWAs. UBONAYUSL CRPOBOYUPOBATIU
0bocmpenue mpegodICcHO-0enpecCUBHbIX CUMIIMOMOS U RosmopHule cocnumanuzayuu. Y nayuenma 3 (58 nem) no-
sbluleHUe cpedne2o banna no wKaie 60CHPUHUMAEMO20 CIPecca 8 meueHue Mpéx mecayes Ovblio C8A3AHO C YXYO-
wenuem QYHKYUOHATLHO20 CIAmyca  HeoOX00UMOCMbIO NOBMOPHOU 20CHUMANUZAYU.

3axnouenue. llcuxonocuuecxuti oucmpecc cnocobcmeyem yxyowenuio meuenus JJCH, ysenruuusaem puck
20CNUMATU3AYUTL U CHUIICACM KAYeCmB0 JicusHu. KomniekcHas oyenka neuxuiecko2o coCmosiHust u papabomia
ACUXONIO2UHECKUX UHMEPSEHYULL AGIAIOMCS BANCHOTL YACMBIO 8€0eHUsL NAYUCHMOE C CePOeUHOU HeOOCMAMOYHO-
cmulo.

Abstract

Obijective. To study the influence of psychological distress on the course of decompensated heart failure
(DHF) using three clinical cases as an example and to compare the observations with literature materials.

Materials and methods. An analysis of three clinical observations was conducted in patients with DHF who
had symptoms of psychological distress. Validated questionnaires (Kessler 10, Perceived Stress Scale, Hospital
Anxiety and Depression Scale) were used to assess distress. The data were compared with the results of published
studies on the role of mental state in HF outcomes.

Results. In all three cases, decompensation was preceded by significant stressful events. In patient 1 (63 years
old), severe distress was accompanied by low adherence to therapy, which led to a delay in seeking medical care
and the development of a severe edematous form of DHF. In patient 2 (52 years old), the impact of a natural
disaster and subsequent isolation provoked an exacerbation of anxiety-depressive symptoms and repeated hospi-
talizations. In patient 3 (58 years old), an increase in the average score on the perceived stress scale over three
months was associated with deterioration in functional status and the need for rehospitalization.

Conclusion. Psychological distress contributes to the deterioration of DHF, increases the risk of hospitali-
zation and reduces the quality of life. A comprehensive assessment of the mental state and the development of
psychological interventions are an important part of the management of patients with heart failure.

Knrouegvie cnoga: ncuxonocuveckuii oucmpecc, KOnuHe-cmpamezuu, mpueeep, cepoeyHas HeooCmamou-
nocmo, wkana Kessler ,JJCH.
Key words: psychological distress, coping strategies, trigger, heart failure, Kessler scale, DHF.

Cepaneunas HenocrarouHocts (CH) ocraérest on-  ©osnee 64 MIIH 4enoBeK, a pacIpOCTPaHEHHOCTh CPEan
HOM M3 BEYLIUX NMPUYMH 3a00I€BAEMOCTH U CMEPTHO-  B3pOCJIOr0 HACEJICHUs B WHIYCTPUAIBHO Pa3BHUTHIX
ctu B mupe. Ha ceromgnsmanii nens or CH crpamator  crpanax mocturaeT 1-3% 1 3HAUNTETHHO BO3PACTAET C
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Bo3pacToM [1]. HecMoTpst Ha ycmexw COBpeMEHHOM
KapJHOJIOTHH, MPOTHOCTHYECKHE II0Ka3aTelnH ocTa-
I0TCS HEOJIAroNpUATHBIMU: T'OZ0Basi CMEPTHOCTH IPH
JIEKOMITEHCUPOBAaHHOH (hopMe cepiedHo HeIoCcTaTOu-
HocTH fgocturaet 30%, a 9acToTa MOBTOPHBIX TOCIHUTA-
muzanmit — 20-35% [1]. TTomMiMo coMaTH4eCKuX Mpo-
SIBJICHUH, 3HAYNTEIBHYIO POJIb B TCUCHUH 3a00JIeBaHUS
UTpalOT TICUXOCOLMANbHbIE (DAaKTOPbl, B YaCTHOCTH
TICUXOJIOTHYECKUH JTUCTpecC (IETpecCHBHBIE M Tpe-
BOJKHBIE cuMniToMBI). [To maHHBIM HccenoBareneii, ae-
npeccus BIIBISIETCS B cpenHeM y 20—40% manueHToB
C CEepACYHON HENOCTATOYHOCTBIO, a TSDKENBIE (HPOPMBI
TpeBoru — y 13-29% GomnphbIx [1,3]. [Ipuuém couera-
HHE JICTIPECCHH M TPEBOXKHBIX CHMIITOMOB HaOIoza-
ercs moutn y 70% ciydaeB, ocoOeHHO B (hazy IeKoM-
neHcanmu [2].

Hanuuune 1ncuxojornyeckoro IucTpecca OKas3bl-
BaeT BBIPAKEHHOE BIMSHHE Ha KIMHHUYECKOE TEUCHUE
CepIcYHON HEJOCTaTOYHOCTH M HMCXOJ 3a00JIeBaHUs.
PannoMu3MpoBaHHbIE M NPOCIEKTHBHBIE HCCIIEIOBa-
HHS IGMOHCTPHUPYIOT, YTO MALUEHTHI C BEIPAKEHHBIMH
MICUXOJIOTHYECKUMH HAapyUICHUSIMA HMMEIOT Cylie-
CTBEHHO 0oJiee BBICOKYIO YacTOTy JEKOMIEHCAIMH U
MOBTOPHBIX rocnuTanu3anuii [2,3], cHuxeHue npuBep-
’KEHHOCTU MEIMKaMEHTO3HOU Tepanui [4], a Takxe 10-
CTOBEpPHO O0Jiee BBICOKMH PHCK CMEPTHOCTH IO CPaB-
HEHHUIO C ManueHTaMH 0e3 NMCUXMYECKUX HapyIIeHUH
[3,5]. [To manubeiM M. Thyagaturu u coaBT., HaJIU4KE
TMICHXOJIOTHYECKOT'O JIUCTPECcCa acCOLMUPOBAHO C yBe-
JIMYCHUEM YaCTOThI TOCTIUTAIM3AIMHA ¥ 3HAUUTEIbHBIM
POCTOM 3aTpaT Ha MEAMIMHCKYIO MOMOUIb y MalueH-
toB ¢ CH [5]. HecmoTps Ha Hanu4ue CUIIBHON JOKa3a-
TEeNBHOI 6a3bl, BONPOCHl MHTETPALMH [ICHXOCOIHAb-
HOM TIOIAEPKKM M TICHXOJIOTHYECKOH KOPPEKIHHU B
CTaH/IapTHBIE TPOTOKOJIBI BEICHUS MAlMeHTOB C cep-
JIEYHOH HEZOCTATOYHOCTBHIO /IO HACTOSIIEr0 BPEMEHH
OCTalOTCSl HEJJOCTaTOYHO peméHHbIMU. [IpoBenéHHbIE
UCCIE/IOBaHNS NOAYEPKUBAIOT, YTO CBOEBPEMEHHOE
BBISIBJICHHE IICHXOJIOTHYECKOTO JAUCTpecca M BHeJpe-
HHE KOMILICKCHBIX IICMXOKAPAHUOJIOTHYECKHX MOIXO0-
JIOB MOT'YT CTaTh MOJU(PHUIUPYEMBbIM (HaKTOPOM YyIIyd-
IIEHHUs IPOTHO32a, CHWKAs KOJMYECTBO JEKOMIIEHCA-
IIUH ¥ OBBIIIAs IPUBEP>KEHHOCTH JIEYeHHUIO [6,7]. Ot
JIlaHHBbIE OOOCHOBBIBAIOT HEOOXOJUMOCTh JabHEMH-
IIEr0 H3y4YEeHUS BIMSHUS ICHXOJIOTHYECKOTO JIHC-
Tpecca Ha TeYeHHE JIEKOMIIEHCHPOBaHHOW CepJlieuHOi
HEJIOCTaTOYHOCTH.

MarepuaJjbl 1 MeTOAbI

[cuxonoruueckuii cTpecc SBISETCS pacpocTpa-
HEHHBIM SIBIICHHEM Y AlUEHTOB C CEP/IeYHON HEJOCTa-
TOYHOCTBIO. B JJaHHOM HCCleI0BaHUM TPOBE/IEH aHa-
JIM3 TPeX KIIMHUYECKUX HAOJIIOACHHI MAlUeHTOB C Jie-
KOMIIEHCUPOBAaHHOM CEpIEYHON HEJOCTaTOYHOCTHIO
(IICH), y KOTOpBIX ObLITH BBISIBIEHBI CHMIITOMBI TICHXO-
Joru4eckoro aumcrpecca. sl OLNEHKH YPOBHS JTUC-
Tpecca MPUMEHSJICH BaIWANPOBAHHBIE OTIPOCHUKH, B
ToM unciie 10-TmyHKTOBas HIKaja ICHXOJIOTHYECKOTro
muctpecca Keccnepa (Kessler 10), HIkana BoctipuHu-
maemoro crpecca (Perceived Stress Scale, PSS) u 'oc-
nUTalbHas IKana tpesoru M aenpeccun (Hospital
Anxiety and Depression Scale, HADS). [Tonyuennsie y
MAallMeHTOB JaHHblE 00 YPOBHE MCHXOJIOTHYECKOTO

HaTIPSDKCHUS CONOCTABIICHBI C PE3yIbTaTaMH OITyOIH-
KOBaHHBIX WCCIICIOBAHHUN, M3YYalONUX BIMSHUE TICH-
XOAMOITMOHAIFHOTO COCTOSHUS Ha TEUCHUE U MCXOMIBI
CEpIEYHOM HETOCTATOYHOCTH.

Onucanne KIMHAYECKUX CIy4aeB

Kannndecknii ciyqai 1

ManuenT: myxunHa 63 5eT, paHee HAOIIOIAB-
mmics no moBoxy xponudeckod CH (dppaxums BbI-
opoca 35%) UIIeMUYecKoro reuesa.

AHaMHe3: 3a MecsIIl 10 TOCIIUTATIN3alUY TOTepsI
paboTy, UCTIBITHIBAM (PUHAHCOBBIE TPYIHOCTH M BBICO-
kuit yposeHb crtpecca. Ilo mikame Kessler 10 (K10)
OLIEHEH KaK «TsDKENBIN auerpeccey (6amr > 29). [Nanu-
€HT MPOIYCTIUI MPUEM IUYPETHKOB U HE oOparmancs K
Bpady n3-3a YyBCTBa 0eCIIOMOIIIHOCTH.
Teky1iee cocTosiHHE: TOCITUTATM3UPOBAH C BEIPAKEH-
Hoi onpimkoit (NYHA IV), oTékaMu HMXHHMX KOHEU-
HOCTEH U HalnW4YMeM >KUAKOCTH B IUIEBPAIBHBIX MOJIO-
crax. Konnentpauuss NT-proBNP — 6400 nr/mi. Bei-
pakeHHast TaxHUKapaus u THIEPTEH3Us
CBUJIETEILCTBOBAIM O BBICOKOH aKTUBHOCTH CUMIIATO-
aJpeHaJIOBON CUCTEMBI.

Xona JeyeHusi: TPOBEICHB HHTCHCHBHAS JIHYype-
THUYECKasl Tepamus, ONTHMH3ALUSA CEePACYHO-COCYIH-
CTOH Tepamuy, KOHCYJIbTANNs IICHXHATPa U Ha4aIo Ko-
THUTHUBHO-TIOBEICHIECKOH Teparnuu.
Hcxoa: mocie cTaOMIH3aIMA COCTOSHIS MAIHEHT OT-
METWI yMEHblIeHUe TpeBoru. 11oBTOpHBIN ompoc ye-
pe3 MecsI mokasan cHumxkenue OamtoB mo K10 mo
YPOBHS YMEPEHHOTO JucTpecca. IIpuBepxKeHHOCTS Je-
YEHUIO YJIY4YIIHIachk; 3a 6 MecsleB HaONIOJEHUS I0-
BTOPHBIX TOCTIMTAIN3AINI HE OBLIO.

O0cy:kaenne: 3TOT cirydail IeMOHCTPUPYET, YTO
(hMHAHCOBBII U COLMANBHBIA CTPECC MOXKET BBI3HIBATH
TSOKETBIN TICHXOIOTUIECKUAN TUCTPECC, IPUBOISAIINAN K
CHIDKCHHIO TIPHBEPIKCHHOCTH TEPAIUU U IEKOMIICHCA-
uuu CH. B uccnenoBannu Sri Jayewardenepura Tsioké-
TBIi quctpece BeTpevancs y 7,3 % namuentos ¢ ICH,
TOT/Ia KaK B KOHTPOJBHHOH TpyIIle OH OTCYTCTBOBAI,
YTO TMOATBEPKAAET POJIb TUCTPEcca Kak TPUITEepa Je-
KOMIICHCAIIHH.

Kannuvecknii ciyqai 2

IManmeHnT: >xeHmuMHA 52 JIET ¢ AWIATAlMOHHON
KapJuoMuonarueit, ppaxuus Boiopoca 40 %.

AHaMHe3: NPOXUBAET B pailoHe, NOCTPaaBILIEM
oT HaBojHeHus. [lorepsa qoMa, BEIHYKIEHHOE Iepece-
JICHHE U JUIMTEJIBHOE HaXO0XJEHHE B IBaKyallHOHHOM
LEHTPE COINPOBOXKAAINCH BHICOKUMHU YPOBHSAMHU Tpe-
BOTH U OECCOHUIIBI.

Ilcuxonoruyeckas OneHKa: MO KPaTKoOHl mIkane
BocnpuHUMaeMoro crpecca (PSS-4) npu rocnuranmza-
nuu HabOpana 14 6amioB (BBICOKHI CTpecc); 1Mo IIKae
nenpeccun HADS — 12 6anos.

Tekylee cOCTOSIHME: TOCTTUTATU3UPOBAHA C Jie-
xomreHcareit CH (NYHA [1-IV), n€rounsrii 3acToif,
Taxukapaus, nmossimenue NT-proBNP.

Xon JeveHHsi: CTaHAapTHas Tepamus (Auype-
THKH, HHOTPOTIBI, KNCIIOPOA), yJacTHe B TPYIIE MO/~
JICP’KKHU IS JIULL, IOCTPaJIaBIINX OT CTHXMHHOTO Oe-
CTBHSL.

Hcxon: uepes nBa Mecsiia MOCi€ BBIIMCKH I0-
BTOpHAsl TOCHMTANIM3ALUSA U3-3a YXYIIIEHHUS CHUMIITO-
MOB. YpoBeHb cTpecca mo PSS ocraBanicsi BBICOKHM.
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JlnurenpHBINA cTpecc, 00yCIOBICHHBIN BHEITHUMHU 00-
CTOSITENIECTBAMH, MPEMATCTBOBAl BOCCTAHOBICHHUIO.
AHarorn4Has cUTyanus HaOJromanxack IMOCIe 3eMie-
TpsAceHus B SIMOHMU: B pernoHax, Hambosee MocTpa-
JABIIHNX OT KaTacTpoQbl, KOJIMIECTBO TOCHUTAIN3AINI
no noBogy CH ocTaBasioch NOBBIIIEHHBIM Ha MIPOTSIKE-
HHUH YeTBIPEX JIET, UTO CBA3BIBAIOT C MIOCTTpaBMaTHye-
CKUM CTPECCOBBIM PAaCCTPOUCTBOM U TSXKEJIBIMU COLIU-
aJIbHO-?KOHOMMYECKHUMH MOCIECTBUAMHU.

OO0cy:xnenue: ciydail MOJUYEPKUBAET BIIUSHUE
CTHXUIHBIX OENCTBHH Ha IICHXHYECKOE 370pPOBBE U
CepEeYHO-COCYAUCThIE UCXOABl. JIIMTENbHBIN CcTpecc
MOXET TPEIATCTBOBATh BOCCTAHOBICHUIO (DYHKINH
CepAlia U yBEJIIMUUBATh YACTOTY AEKOMIICHCAIIUH.

Kaunnveckuii ciayyqaii 3

auuenr: myxuuHa 58 J€T € CUCTOIMYECKON
CepICYHON HEIOCTATOYHOCTHIO ((pakims BBIOpoOca
28 %),NYHA 111

AHaMHe3: BKJIIOYEH B MPOrpamMMy HaOJIIOJCHUS,
nonobnyto uccnenosannio BETRHEART. B Teuenue
TPEX Mecs1IeB KaKIble ABE HEJeIH MPOXOIMI OIPOC 10
mkaie Perceived Stress Scale (PSS-10).

Haoaronenne: cpemnaumit 6amn PSS 3a mepBbie
6 Hemenp cocraBisn 22 (ymepeHHhI ctpecc). [locme
MepeHECEHHOH MOCIMTAIN3aLNH 0 TIOBOAY OTEKA JIET-
KAX ypPOBEHBb CTpecca YBEMWUmwics A0 26 (BBICOKHMIT
CTpecc); MaIeHT OTMeYal YyBCTBO CTpaxa mepen mo-
BTOPHOM rocnuTanu3anueii , 6eCCOHUIYy U pa3aApaku-
TEJBbHOCTb.

Hcxon: B TeueHHe MOCIEAYIONIMX TPEX MECSIEB
MPOM30LIUIO JBa SMH304a YXYALICHHUS (YHKIMOHAIb-
HOTO KJIacca, TpeOOBaBIINX KPAaTKOBPEMEHHON TOCIIH-
Tanu3aui. AHaJIN3 MOKa3al, YTO YCTOWYHBO BRICOKHH
CpeIHUI ypOBEHb CTpecca SBIAETCS BaXKHBIM IPEIUK-
TOPOM HEOJIaroNpUsATHBIX UCXOZ0B. DTO IMOATBEPKIa-
ercs pesynpraTtamu uccienopanusi BETRHEART: na-
LMEHTBl C BBICOKUMHU CpeIHMMHU 3HaueHusiMu PSS
WMEJIH TOBBIIMICHHBIH PHUCK TOCIHUTAIN3AMN/CMEPTH
(OR 1,10; 95 % U 1,04-1,17), Torma kak KpaTkoBpe-
MEHHBIE MIOBBIIICHHUS CTpecca He 06J1a1any MporHoCTH-
YECKUM 3HAUYCHHUEM.

OO0cyskneHme: Kelc 3 JeMOHCTPUPYET BaXKHOCTh
JUIMTEJIbHOTO MOHUTOPUHIA CTpecca. XPOHUYECKUM
CTpecc, B OTIIMYNE OT KPAaTKOBPEMEHHBIX KOJIEOaHNUH,
OTpa)kaeT CTOMKHE HApYLIEHUs KOIUHI-CTpaTeruil u
TpeOyeT NCHXOKOPPEKINH.

OO0cysknenne pe3yabTaToOB

Bce Tpu KIMHMYECKMX Ciydas ITOJITBEP)KIAIOT,
YTO ICUXOJOTUYECKUN JUCTPECC UIPAET BAXKHYIO POJIb
B JEKOMIEHCA[UM CEPACUHON HenocTaToyHOCTH. Oco-
OGeHHOCTH:

e Tpurrepnsie codbITHs. Bo Bcex cirydasx ae-
KOMIICHCAIINH TPEIIECTBOBAIN CTPECCOBBIE 00CTOS-
TenbcTBa ((pHMHAHCOBBIE MPOOIEMBI, CTUXHIHOE Oex-
CTBHE, CTPaX MOBTOPHOH rOCIIUTATIN3AIMH). DTO COTJIa-
CyeTcsi C JaHHBIMH, 49YTO XPOHHYECKHH CTpecc
MOBBIIIAET PUCK HeOyaronpusaTHeIX ucxonos npu CH
(pmc.ncbi.nlm.nih.gov).

e [IpuBep:keHHOCTH JedeHHio. Y mnanuenta 1
BBICOKAsl TPEBOTa CHHU3MIA NMPUBEPKEHHOCTh MEJUKa-
MEHTO3HOW TEpamuy, YTo ObUIO BexylIMM (hakTopom
JIeKoMIleHcaluu. B uccnenoBanuy npu4uH rocuTa y-

3anmu y nanueHToB ¢ JICH BBIsABIEHO, 9TO HECOOIIO-
JIeHHe pexrMa mpuéma JIEKapCTB SIBISETCA OJHON U3
HanboIee YacThIX MPUIXH TEKOMIICHCAIIHH.

e Buemmnmne crpeccopsbl. [TarmenTka 2 g1eMoH-
CTPUPYET BIMSHUEC CTUXUUAHBIX OCICTBUI HA TICHXHYE-
CKOE 3JI0pOBbE M KapauaibHble UCXOJbl. Benenctaue
3eMJIETPSICEHUS U IIyHaMU B SIMOHMM KOJUYECTBO rOC-
nutanuzanuil u3-3a CH octaBanoch BHICOKMM B Teue-
HUE HECKOJBKHUX JIET, YTO CBSI3BIBAIOT C MOCTTPaBMAaTH-
YECKUM CTPECCOM U COLMAIbHBIMU TPYIHOCTAMU
(pme.ncbi.nlm.nih.gov).

e Jlunamuka crpecca. B ciyuyae 3 mokasaso,
YTO UMEHHO CPEIHUN YpOBEHb CTpECCa, a HE KPaTKo-
BPEMEHHBIE BCIUIECKH, IPEACKA3bIBAECT IOBTOPHBIE
roclnuTalu3aluy, 4YTO COBMNAJAET C BHIBOJAMU
BETRHEART (pmc.ncbi.nlm.nih.gov).

Oty HaOmoJcHUS TOAYEPKHUBAIOT HEOOXOIH-
MOCTb UHTCTpallun MICUXOJIOTHYECKOMN IIOMOIIIHY B CTaH-
JapT BeJICHUS MAIMEHTOB C CEPACUYHON HEJJOCTATOYHO-
cThi0. CKpUHUHT JICTIPECCHH, TPEBOTH U CTpecca J0JI-
JKEH TMPOBOJMTHECA PETYNISAPHO, a IPU BBIABICHUH
HapylIeHHH HEOOXOAMMO OpraHM30BaTh MCHXOTEpa-
MIEBTHYCCKUEC BMEMIATEIbCTBA. [lOMOXUTENBHBIN (-
(dexT MoXeT o0OecrednBaTh y4dacTHE NAIMEHTOB B
TpyIIaxX MOANSPKKH, 0O0YICHHE METOIaM CTpecc-Me-
HEPKMEHTA U MOTUBALIMOHHOE KOHCYJIbTHUPOBAHHUE.

3akJ0ueHue

IIcuxomornueckuu AUCTPECC ABJISACTCA 3HAYUMBIM
MouduIMpyeMbIM (HaKTOPOM PUCKA y TMALUEHTOB C
JNEKOMIICHCUPOBAaHHONW  CeplIeYHOM  HEeAO0CTAaTOYHO-
CThIO. TpI/I HpI/IBeI[éHHI)IX KIIMHUYECKUX Ci1ydasa 1EMOH-
CTPUPYIOT, UTO TSDKENBIE CTPECCOBBIE COOBITHS U HAPY-
HICHUS ICUXHUYECKOTO 30POBbsS MOTYT precipitate me-
KOMITEHCAllMH, YXyAIIaTh MPUBEPKEHHOCTH JIEYEHUIO
Y TOBBIIATH YAaCTOTY TOCHUTANM3alUld. XPOHUYECKU
BBICOKHH YpOBEHb cTpecca o0namgaeT Ooyiee CHIIBHBIM
HEraTUBHBIM BIIUSTHUEM, YEM KPAaTKOBPEMEHHBIE KOJIe-
OaHus. BrioYeHHEe TICHXOIOTHYECKOTO CKPHHUHTA U
MHTEPBEHLMH B CTpaTErny JIEUEHUs! CepAeuHON HEeJo-
CTaTOYHOCTU MOXKCT YJIYUYIIUTh HUCXOAbl U CHHU3UTH
Harpy3Ky Ha CUCTEMY 3JIPaBOOXpPaHEHHUSI.

BriBoabI

[Tcuxonoruueckuit AUCTpecC y MalMEeHTOB C Cep-
JICYHOW HEJOCTATOYHOCTHIO aCCOLUMUPYETCs ¢ Oosee
YaCTBIMU 3MU30/1aMU I€KOMIIEHCA[UN U TOBBIILIEHHOM
4acTOTOMW Tocnurainu3anuii. UHpIMU clioBaMH, TaIu-
€HTBI, HCIHBITHIBAIOIINE BBICOKHI YpOBEHb CTpecca,
yare TpeOYIT HEOTI0KHON METUIIMHCKOW TOMOIIY U
MTOBTOPHBIX CTAIIMOHAPHBIX JICUCHHUHN U3-32 000CTPEHUS
ceplledyHol HegocTaToyHocTU. Hannuue y nmauueHToB
JACTIPECCUBHBIX U TPEBOXXHBIX CUMIITOMOB CHUXXACT UX
MPUBECPKECHHOCTHh K HA3HAYCHHOMY JICYHCHUIO U ME€paM
caMOKOHTpoJIs1. CHIKEHHE IPUBEPKEHHOCTH TEPAITNH,
B CBOIO 0Yepelb, BEAET K YXYALICHUIO KOHTPOJIS Teue-
HUS 3a00JIEBaHUS M YUAIICHUIO OCTPHIX SIU30/0B Je-
KoMIteHcaruu. TakuMm o0pa3oM, MCHXOIMOIMOHATh-
HBbIE MPOOJIEMBI (HApUMEp, ACMPECcCHs) MOTYT KOC-
BEHHO yXyJALIaTh MIPOTHO3 Yepe3 HEraTUBHOE BIIMSHUE
Ha COONIOJICHHE TMAIMEHTOM pekoMeHnanmid. Ilcu-
XOAMOIMOHANBHBIA cTpecc (HAmpuMmep, ICHpPECcCHs)
JIOCTOBEPHO TMOBBIIIAET PUCK CMEPTEIHLHOr0 HCXO0Ja
MpU CEPACYHOM HEAOCTATOYHOCTH; TaK, HAJMUUE Je-



https://pmc.ncbi.nlm.nih.gov/articles/PMC5237617/#:~:text=42%20patients%20%2829.2,05
https://pmc.ncbi.nlm.nih.gov/articles/PMC8026548/#:~:text=More%20generalizable%2C%20naturalistic%20observations%20were,interviews%20or%20information%20on%20the
https://pmc.ncbi.nlm.nih.gov/articles/PMC5237617/#:~:text=42%20patients%20%2829.2,05

«COLLOQUIUM=JOURNAL» #59 (252), 2025/ MEDICAL SCIENCES 13

MPECCUH ACCOLIMUPOBAHO C OYTH JBYKPATHBIM yBEJIH-
YEHHUEM OOIIeH CMEPTHOCTH M0 CPaBHEHHIO C OTCYT-
CTBHEM JICTIPECCHBHBIX CHMIITOMOB. JlempeccuBHbie
nmanueHTs ¢ CH mMeroT cymecTBeHHO 0otee BEICOKHUI
PHCK JICTAILHOT'O UCXO/Ia, YTO IOATBEPIKAACTCS METa-
aHaM3aMH M KIMHUYECKUMH HccienoBanusaMu. [lcu-
XOJIOTHYECKOE COCTOSHHE BBICTYMACT IMOTCHI[MAIHHO
MoaudumpyeMbeiM pakropom pucka npu CH. Jlenpec-
CUBHas CHMIITOMATHKA U CBSI3aHHAS C HEW HU3Kasl PH-
BEP)KEHHOCTh TEpallMd PacCMAaTPUBAIOTCS Kak (hak-
TOPBI, MOJJIAIONINECS KOPPEKIIUH, MOITOMY CBOEBpE-
MEHHOE BBISIBIICHHE TUCTPECCa U OKa3aHUE MallueHTaM
MICUXOCOIMANTBLHON TTOACPIKKH (BKIFOUAs JICUCHHE Jie-
MIPECCHH) MOTYT YIYYIINTh NMPOTHO3 3aboneBanus. B
YaCTHOCTH, CYIIECTBYIOT JaHHBIE O TOM, YTO METO/IbI
YIPaBICHUSI CTPECCOM CIOCOOHBI CHMXKATh PHUCK He-
OJIATOMPHUATHBIX COOBITUH Y KapIHOIOTUICCKUX OO0JIb-
HBIX, IO3TOMY UHTCIpalus MICUXOJIOTHYECKOMN IIOMOIIH
B Be/ICHHE MAIUEHTOB C CEPACYHON HEIOCTATOYHOCTHIO
ABJIACTCA NMCPCHECKTUBHBIM HAIPaBJICHUEM [JISA IMOBBI-
meHus 3G PEeKTHBHOCTH JICUCHUSL.
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ASSESSMENT OF INTESTINAL ENZYMATIC MARKERS UNDER CALCIUM-PROTEIN
DEFICIENCY: A RAT MODEL TO SUBSTANTIATE DENTAL PREVENTIVE CARE FOR
ADOLESCENT ATHLETES

Anomauis.

Xponiynuil degiyum Oinka Ui Kaavyilo y CHOPMCMEHIB-NIONIMKIE ACOYIlOEMbCs He auue 3 Ni0GUUIEHOTO
Kapiccoeennicmio 6ioginomy, a i i3 NOPYUWEHHAM KUWKOB8020 6ap '€pa ma NpueHiueHHAM MiCyego2o iMyHimemy
cauzosux oboaonox. Kopexyis yux smin nompedye KOMNAEKCHUX HYMPIMUeHo-npo@ iiakmudux nioxoois.

Mema Oocnidscenna. Excnepumenmanvho oyinumu 6naug pospoodieHo2o NiKY8aabHO-NPOPIIaKmuiHo2o
xomnrexcy (JIIIK) na akmusnicms epmeHmuux Mapkepié ciuzo80i moukoi ma moecmoi KUKy wypie 3a ymos
Kanvyiego-o6inkosozo degiyumy (KE) 3 memoro obrpynmysants npo@iiaKmuky CmoMamono2iuHoco NiKy8aHHs;
CHOPMCMEHIB-NIONIMKIS..

Mamepianu ma memoou. JJocniodxcenns ukonano na 28 camysax wiypis ainii Bicmap eikom 1 micayw. Teapun
po3nodineno Ha mpu epynu: inmaxkmuy (n = 9), KBJ{ (n = 10; diema 3 kykypyosu, bypsxa ma kanycmu), J{KB +
JIIIK (n = 9; panxose uuwenns 3y0now0 nacmoio meridol ma eeuipne gsedenns «Xnopoghininm-cnpeiry, «Cipka
axmusHay, « ®mop akmuenuily, «[HOCy, «Anvbymin seunuu nuocy). Tpusanicmo excnepumenmy — 55 0i6. Busna-
yanu akmuericms kucioi gpocpamasu (KD), nizoyumy il ypeasu y ciu308itl MOHKOI ma moecmoi KUUKU.
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Pesynomamu oocnioscennn. Y epyni JIKB axmusnicmo K@ ma ypeasu moukoi Kuwiku 3pocia 8ionoioHo Ha
32 % i 64 %, mo0i Ax akmugHicmb Ai30YUMy 3HU3ULACA HA 26 % NOPIBHAHO 3 ITHMAKMHOW 2PYNoto. 3acmocy8anHts
JITIK 3smenwuno axkmugnicmos K@ na 22 % i ypeasu — na 33 %, éoonouac nioguwuno akmusHicme nizoyumy y 1,3
pasa. I[lodibna mendenyisa iosnauena y moscmiti kuwyi: K@ y epyni JIKB 3pocna y 1,5 pasa, ane 3uuzunace 00
inmaxkmnozo pisus nicas eeedenns JIIIK,; axmuenicmo ypeasu smenwunaca na 20 %, a nisoyumy — na 23 %y
MeAHCax KOMNEHCAMOPHOI HOPMU.

Bucnoexu. Po3pobnenuil 1iKy8anibHo-npOQINakmudHuil KOMRIEKC eheKmueHo HOpManizye epmenmui map-
Kepu CIu3080i KUMEYHUKA 3d YMO8 KATbYIEB0-0INIK0B020 Oeiyumy, 3HUNCYIOUU 3aNalbHi NPOsEU ma NOCUIOI0HY
Hecneyugiunull imynimem. Ompumani oaui niomeepodxcyroms doyinvhicms 3acmocyeanns JIIK y cucmemi cmo-
Mamono2iuHol nPOPINaKmMuKyu CnOPMCMeHig-nioNimKie i3 HympimusHumMu degiyumamu.

Abstract

Chronic protein and calcium deficiency in adolescent athletes is associated not only with increased biofilm
cariogenicity but also with disruption of the intestinal barrier and suppression of local mucosal immunity. Cor-
rection of these disturbances requires comprehensive nutritive—preventive strategies.

Purpose of the study. To experimentally evaluate the effect of a tailor-made therapeutic-preventive complex
(TPC) on the activity of enzymatic markers in the mucosa of the small and large intestines of rats under calcium—
protein deficiency (CPD), with the ultimate goal of justifying preventive dental care in adolescent athletes.

Materials and methods. Twenty-eight one-month-old male Wistar rats were assigned to three groups: intact
controls (n = 9); CPD (n = 10; corn-beet—cabbage diet); CPD + TPC (n = 9; morning tooth-brushing with
Meridol plus evening administration of “Chlorophyllipt-spray”, “Active Sulfur”, “Active Fluorine”, “INOS”,
and “Egg Albumin Plus”). The experiment lasted 55 days. Activities of acid phosphatase (AP), lysozyme, and
urease were measured in the small- and large-intestinal mucosa.

Research results. In the CPD group, AP and urease activities in the small intestine increased by 32 % and
64 %, respectively, whereas lysozyme activity decreased by 26 % versus controls. TPC administration lowered AP
by 22 % and urease by 33 %, while elevating lysozyme 1.3-fold. Similar trends were observed in the large intestine:
AP in the CPD group rose 1.5-fold but returned to control values after TPC; urease activity fell by 20 % and
lysozyme by 23 % within compensatory limits.

Conclusions. The proposed therapeutic-preventive complex effectively normalises intestinal enzymatic mark-
ers under calcium—protein deficiency, attenuates inflammatory responses, and enhances nonspecific mucosal im-
munity. The findings support the feasibility of incorporating this complex into dental preventive programmes for

adolescent athletes with nutritive deficiencies.

Knruosi cnosa: kanvyicso-6inkoguii degpiyum, KUWKO8A CIU308d, NIKYEANbHO-NPODLIAKMUYHUL KOMALEKC,

CHOPMCMEHU-NIONIMKU, WYPU.

Key words: calcium—protein deficiency; intestinal mucosa; therapeutic-preventive complex; adolescent ath-

letes; rats.

CropTuBHI TpPEeHYBaHHA Y MiAJITKOBOMY Billi
npes’ IBISIOTH MiJIBUILEHI BUMOTH JI0 Xap4yBaHHS, 30-
KpeMa II[0J10 CIIOKMUBaHHs OijKa 1 kasbiito [1]. Bimomo,
IO PAI[iOH CIIOPTCMEHIB, HACHYCHUH IIBUIAKHMHU BY-
IJIEBOJaMM ¥ HEJOCTaTHIA 3a BMicTOM OijKa,
ACOLIIOETHCS 3 BUCOKOIO MOIIMPEHICTIO Kapiecy, epo3ii
emaii ta mapomoututy [1,2]. Okpim TOro, iHTEHCHBHI
¢i3nuHI  HaBaHTa)XEHHS 3yMOBIIOIOTH  3HIDKEHHS
MICIIEBOTO IMyHHOT'O 3aXHCTY CIIM30BHUX OOOJIOHOK: T1a-
Jla€ ceKpelrist ceKpeTopHoro |gA Ta 3MiHIOETHCS CITUH-
HUHA MiKpoOiOM, BIJKPHUBAIOUM «BIKHO CIPHHHSTIH-
BOCTi» JIO0 IH(EKIIHHUX MPOIECIB y POTOBIH MOPOXK-
HHHI Ta IIUTYHKOBO-KHITKOBOMY TpakTi [3].

Xponiunuit gedinuT 6inaKa if KaJIbLifo CIPHYUHIOE
nopymieHHs 6ap’epHoi GyHKIii kumeunuka. Excriepu-
MEHTAJIBHO JOBEJIEHO, M0 OiTKOBE HEAOITaHHS Yy
IOBEHITBHOMY Billl MIJBHUIY€ NMPOHUKHICTH TOHKOI Ta
TOBCTOI KHIIKH, 3HWXKYE EKCIpECifo OiNIKiB MIUIBHUX
KOHTAKTIB 1, TAKMM 4YHHOM, IIOCJIA0JIIOE 3aXMCHUMI
emitemiansHuii Oap’ep [4]. Hecraua kiodoBuX HYyT-
PIEHTIB pi3KO 3MIHIOE CKJIaJl KHMIIKOBOi MIKpOOiOTH:
3MEHIIYETHCS KUIBKICTh aHaepOOHMX KOMEHCAJIB 1 3po-
CTa€ YHUCENIbHICTh YMOBHO-IIATOTCHHUX OakTepid, 1o
Besie 710 AucOio3y W MOCHIICHHS 3alalibHUX IPOLECiB

[5]. Taki 3MiHH CYMPOBOMKYIOTHCS IMiJBHILICHOI aK-
THBHICTIO (DEPMEHTIB, acOIOBaHUX 13 3allaJICHHSIM
(mampukian, kuciol docdarasu), Ta HIDKEHHIM aK-
THBHOCTI  Hecneuu(piuHUX  IMyHHHX  (aKTopiB
(si3omMMY), 110 € MapKEpOM MOPYIIEHHST IMyHHOTO TO-
MeocTasy ciu30B0i 00010HKH [4,5].

Omxe, icHye moTpeda y KOMIUIEKCHOMY ITiIXOi
J0 TPO]ITaKTUKH CTOMATOJIOTIYHUX 33aXBOPIOBAHb Y
CIIOPTCMEHIB-IIUTITKIB 13 KalbIi€BO-O1IKOBUM Jie-
¢inuToM, sSKMH O BpaxoBYBaB HE JIMIIE Tiri€Hy IO-
POXHUHH pOTa, aje ¥ CTaH IUTyHKOBO-KHIIKOBOTO
tpakty. [lomepenHi nociimKeHHS cBigyaTh, MIO
BiIHOBJICHHS a/ICKBATHOTO PiBHs OiNKa 1 KaJibIlii0 B
parioHi 3MiIHIOE KHIIKOBHHA Oap’ep Ta 3MEHIIye Mpo-
siBu 3anajienss [4,5]. BoaHouac Gpakye JaHHMX MO0
BIUIMBY CIIEI[iaIbHUX HYTPITUBHUX Ta IMyHOIpOdiIak-
TUYHUX KOMIUIEKCIB Ha (DepMEHTHI MapKepH CIN30BOi
KHWIIKIBHUKAa B yMOBax ajliMeHTapHOro aedimuTy.
Tomy akTyalpHHM € TOJajbllie EeKCIIEpUMEHTaJIbHE
BHBYCHHS JIIKYBAJIbHO-TIPO(ITAKTUYHUX 3aX0IiB, 3/1aT-
HUX HOpMali3yBaTH (YHKI[IOHYBaHHS KHIIKOBOTO
6ap’epa Ta MiJACHINTH IMyHHUH 3aXUCT CIIM30BUX 000-
JIOHOK Y CHOPTCMEHIB-ITIJUTITKIB 13 Ie(iuToM Oinka Ta
Kaublito [3-5].
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Mema  pooomu. ExcnepuMmeHTalbHE  J10-
CIIDKEHHS BIUIMBY PO3pOO0JICHOT Tepamii CyNmpoBOAY
CTOMATOJIOTIYHOTO JIIKYBaHHS CIIOPTCMEHIB-TIIITITKIB
Ha 010XiMI4HI TOKa3HUKH CJIN30BOI OOOJIIOHKH TOHKOI
Ta TOBCTOi KHIIKH IIypi IIypiB B yMOBax AeiluTy
KaJIbIIito Ta OiIKa.

Mamepianu i memoou. ExcniepuMeHTanbHi J10-
CJTiJKEHHS OYIH MPOBE/ICHI Ha 28 caMIiX IypiB BiKOM
1 wmicsus ninii Bicrap cragHoro posBeneHHs 3 ce-
penHbo0 Macoro 49,7 T Ha MOYATKy EKCIEPHUMEHTY.
TBapuHUN OyJIH PO3MONUICHH] HA TPYIIN:

1 — inTakTHA, N=9 (cCTaHIAPTHUH paIliOH BiBapiio);

2 — niera, nedinuTHa Mo Kamibmiro 1 6inky (JKB),
n=10 (xykypynza — 68,9 %, Oypsx — 20,7 %, kamycra —
10,4 %) [5];

3 — AKb + nikyBanpbHO-TIPO(ITAKTHYHIA KOM-
ieKkc, n=9 (BpaHLi YUCTHIN 3yOH 3yOHOIO IacTOIO
meridol — 50-55 mr Ha 11ypa, roJyBaiH Ji€TOI0, a BBE-
4yepi — KOMIUIEKC).

JlikyBanbHO-IPOGIIAaKTHYHUN KOMIUIEKC CKJla-
JIaBcs 3 IpenapariB «XJ1opodiminT-cupei» s mopox-
HuHU pota (DK «3xopos’s, Ykpaina), «Cipka ax-
tuBHa» — 100 mMr/kr (TOB «EJIIT-OAPM», Ykpaina),

«®Drop axtuBHUN» — 100 Mr/kT (TOB «EJIIT-OAPM»Y,
VYkpaina), «IHOC» — 100 mr/xr («@apmallines JItoy,
CroeHis), «Anp0OymiH seanunit wmocy» 1,4 r/kr (HITA
«Opecpka OioTexHOIOTISY, YKpaiHa).

TpuBamicTs excriepuMeHTy ckiana 55 mHis. TBa-
PHH 3Ba)XKyBalll OAWH pa3 B Hexaumo. [lo 3akiHYeHHIO
EKCIIEPUMEHTY LIYPiB YMEPTBIISUIN Mifl TIONEHTaJIOBUM
Hapko30M (20 MI/KT) HIISIXOM TOTaJIbHOTO KPOBOITyC-
KaHHS 13 cepls, MiCJIsl YOro IPOBOIMIN JOCIIIKSHHS
610XIMIYHMX MapKepiB TOHKOI Ta TOBCTOI KUILIKH [6].

IIpu craTrctiaHi 00pOOLi OTPUMAHUX PE3YIb-
TaTiB BUKOPHCTOBYBaJlacs KOMII' IOTEpPHA MporpaMa
STATISTICA 6.1. mst omiHKH IXHBOT JOCTOBIPHOCTI Ta
MOXHOOK  BHMiproBaHb. CTAaTUCTHYHO  3HAYYILY
BIIMIHHICTP MDK aJbTEPHATHUBHUMH KiJbKiCHUMHU
O3HAKaMH 3 PO3MOIIIIOM, BiJIOBITHAM HOPMAIEHOMY
3aKOHY, OLIIHIOBAJIM 32 JIONOMOrolo t-kputepito CTblo-
JeHTa. Pi3HUIII0 BBaXKaJIM CTATUCTUYHO 3HAUYLIOI0 IPU
p<0,01 [7].

PesyabTaT Ta ix oOroBopenHs. PesynbraTtn
BU3HAYCHHS aKTMBHOCTI K01 (ocdarasm, Jizouumy
Ta ypeasd B CJIHM30BId OOOJIOHIII TOHKOI KHIIKH
TpeacTaBieHi B Tabmmi 1.

Ta6mums 1

BniuB npoiuIakTHYHOI0 KOMILJIEKCY HA JesiKi MOKA3HUKHU B CJIM30Bii 000/10HIi TOHKOT KMIIKH 1IYyPiB,
SIKi OTPUMYBAJIM Ji€TY, AeiuuTHY N0 OUIKY i Kajabuio, M+m

[Moxa3HuKu AxtuBHicTh KO, AKTHBHICTP Ji301IUMY, AKTHUBHICTB ypeasH,
MKKAaT/KT en/r MKKAT/KT
['pynu
InTakTHA 4,91+0,27 0,077 £ 0,002 1,099 + 0,009
JKBb 6,49 £ 0,42 0,057 £ 0,001 1,80 + 0,08
p <0,002 p <0,001 p <0,001
JKB + 5,06 + 0,34 0,078 + 0,002 1,21+0,09
KOMILJIEKC p>0,1 p>0,1 p>0,1
p1< 0,02 p1< 0,001 p1< 0,001

[MpumiTka: p — HOKa3HUK JOCTOBIPHOCTI BIZIMIHHOCTEH Bi/l iIHTAKTHOI IPYIIH, p1 — MOKAa3HUK JOCTOBIPHOCTI BiJIMiH-

Hocrteit Bif rpynu «IKb»

3 maHUX BUIHO, IO B 2-# TPYIIi MOKa3HUKH aKTHB-
HocTi K® ta ypeasu noctoBipHO 30inpmmimcs Ha 32 %
i 64 %, a aKTUBHICTp I30IHMYy 3MCHIIUIACS
Ha 26 % BITHOCHO WX MOKA3HWKIB B iHTAKTHIH rpymi.
MoskHa 3poOUTH BICHOBOK IPO HETATHBHHUI BIUIHB HA
JM30IMMCUHTE3YI09Y (QYHKIIIO Ta TMPO 30UTBIICHHS
piBHIO OakTepiajbHOI KOHTaMiHalil cinM30BOI 000-
JIOHKH TOHKOI KHIIIKH B TPYIIi I[MX TBapHH. BBeaeHHS
JIIIK mypam 3-i rpynu mpu3Beno A0 JTOCTOBIpHOTO
3MeHnIeHHs akTuBHOCTI K@ ta ypeasu Ha 22 % Ta Ha

33 % BIAMOBIIHO, @ TAKOX J0 301IbIICHHS aKTUBHOCTI
mizomumy B 1,3 pasu. OTpuMaHHI pe3ynbTaTé [0-
CIIKEHHA B CIM30Bil 00OJIOHII TOHKOI KUIIKH CBIJI-
4aTh MPO CTUMYJIALII0 HEeCTeNu(igHOTO IMYHITETY, a
TaKOXK IPO BUPAXCHY aHTUMIKPOOHY Ta IpOTH3a-
MATBHY IO 3alIPOIIOHOBAHOTO TPOQITAKTHIHOTO KOM-
IUICKCY.

B Tabnumi 2 mpencTtamieHi pe3ynbTaTH BHU3HA-
JyeHHs O010XIMIYHHX IMOKA3HHUKIB B CIM30BIA 00OJIOHII
TOBCTOI KHIIKH IIYPiB.

Tab6muws 2

Bnuins npodinakTHYHOr0 KOMILIEKCY HA MOKA3HUKH B CJIU30Bii 000JI0HII TOBCTOI KMIIKHU INYPiB, AKi 0T-
pUMYBAJIH Ji€Ty, Ae(iUUTHY 110 OUIKY i Kaabnilo, M+m

INoxa3Huku AxruBHicTh KO, AKTHBHICTb JTI301IUMY, AKXTHBHICTb ypeasH,
MKKaT/KT en/r MKKaT/KTD
I'pynu
[HTakTHA 23,47 £ 1,56 0,045 + 0,001 2,29+0,10
JAKBb 35,67 + 1,84 0,056 + 0,002 3,51+0,15
p <0,001 p <0,001 p <0,001
JKB + 24,08 £ 1,52 0,043 + 0,002 2,80+0,12
KOMILIEKC p>0,1 p>0,1 p <0,01
p1< 0,001 p1< 0,001 p1< 0,002

ITpumiTka: p — MOKa3HHUK JOCTOBIPHOCTI BiMiHHOCTEH BiJI IHTAKTHOI TPYIIH, P1 — TOKa3HUK IOCTOBIPHOCTI BiIMiH-

HocTtel Bix rpymu «JIKb»
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B 2-ii rpymi mrypiB MOKa3HUKH aKTHBHOCTI KHUCIIOT
(dbocdarazn mocroBipHO 30imBIIHIIHCT B 1,5 pasu B
MOPiBHAHHI 3 IHTaKTHOIO TpyToro. Lle cBimunTs mpo Ha-
SIBHI 3allaJibHi TPOIECH B CIM30Bii OOOJOHII TOBCTOI
KAIIKA. BBeneHHS Npo(diTaKTHIHOTO KOMIUIEKCY Ha
(hOHI Ti€TH AOCTOBIPHO 3MEHIIMIO aKTUBHICTH KD Ha
67,5 %, HabMKaOYM 3HAYCHHS IHOTO TOKa3HHUKA JI0
3Ha4YeHb IHTaKTHOI rpynu. 3acTocyBaHHs Ie(iIUTHOI
JI€TH y MIypiB 2 Ipynu iHIYKYBaJo B CIM30BiH 000-
JIOHIII TOBCTOI KMIIKH JIOCTOBIpHE 301IbIICHHS aKTHB-
HOCTi mizonmmy Ha 24 %. Lle Moxe OyTH moB's3aHo 3
KOMIICHCAITi €0 TUCOIOTHIHHX IPOLIECIB, SIKi BiTOyIUCH
Y BepXHIX BiIZIIIaX TPABHOTO TPAKTy — CIU30BUX 000-
JIOHKax poTa Ta TOHKOI KHWIIKHW WX TBapwH. OfHAaK,
MiABUIICHHS OCHOBHOTO IMYHOJIOTIYHO Hecmerudiy-
HOTO aHTHUMIKPOOHOTO (HaKTOpy 3aXHCTY JI3OIHMY Y
CJIM30BiH OOOJIOHIII TOBCTOI KHMIIKH ILIYpiB, SIKI OTpHU-
myBanu pauion JIKB, Oyio HepocTaTHIM, O TPU3BENIO
JI0 BIANOBIAHOI peakilii 30UIBIICHHS NaTOTCHHOT
MikpoOioTy. BBeneHHs poiakTHYHOTO KOMILIEKCY
JIOCTOBIPHO 3MEHIIWJIO AKTUBHICTh JI30LUMYy B 3-i
rpyni Ha 23 % MOpIiBHAHO 3 2-10 IPYIIOL0, IO CBIAYHUTH
PO TO3UTUBHHN BIUIMB Ha JI30IMMCHHTE3YIOUY
(hYHKIIFO CITM30BOi OOOJOHKH TOBCTOI KHIITKH 3aIpo-
MIOHOBAaHOTO KOMIUIEKCY B MEXax KOMIIEHCATOPHOL
ISITBHOCTI.

AKTHBHICTD ypea3u B CITU30Bii 000IJIOHIII TOBCTOI
KUILIKU Yy TPy IypiB 2-1 Ipyn# CYyTTEBO 301IBIIMIOCH
B 1,5 pasu. lle noB's13aHO i3 30UIBIIEHHSM KiJIBKOCTI
MIKpPOOPTrHI3MiB MAaTOTCHHOI Ta YMOBHO-NIATOI'€HHOT
NPUPOJH, TaK SK CaMe BOHU BUPOOJISIOTH (PEepMEHT
ypeasy, 3a piBHEM SIKOT'0 MOXHA CYAUTH ITPO 3arajibHUA
piBeHb KOHTaMiHalii OakTepisiMu 610TOIy. AKTUBHICTh
ypeas3u B 3-# rpymi mypis, sxi orpumysanu JIIIK, mo-
cToBipHO 3MeHImuBCs Ha 20 %.

Bucnoexu. 1lig niero mikyBaJbHO-TIPOQiTaKTHY-
HOTO KOMIDIEKCY BiIOYJIOCS 3HIKCHHS IHTEHCHBHOCTI
MPOLIECIB 3aMaJICHHS Ta ITiIBUILCHHS 3aXHCHUX BIIACTH-
BOCTEH CIM30BOi OOOJIOHKH TOBCTOI KHIIKH B YMOBAX

TPUBAJIOrO alliMeHTapHoro nedinmuty Oinky Ta
KaJIbIIIO.
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PREMATURE OVARIAN INSUFFICIENCY IN WOMEN OF REPRODUCTIVE AGE

Anomauin

Y ecmammi npedcmaeneno cyuwacnuil nioxio 0o @ueuenHs nepeouacrHo2o ucHadicenus scynuxie (IIBA) —
MYTbMUGAKMOPHO2O NAMOIOSIYHO20 CIMAHY, WO XAPAKMEPU3YEMbC 6MPAMOoI0 068apianbHOl QYHKYIT y HCIHOK
8ikom 00 40 poxkie. Po3enanymo ocHOGHI emiono2iuni YUHHUKY, cepel AKUX 2eHemUYHi NOPYUIEHHS, aYMOIMYHHI
npoyecu, SImpo2enHi Gnausu ma Qakmopu HasKoIUWHb020 cepedosuya. Ocobausy ysazy npuoileHo Cy4acHuUM
nioxooam 00 diacHOCMUKU ma panubo2o susaeienus IIBA, 30kpema suznauenns pishs @oaikyi0Cmumyionio2o
eopmony (@CT), anmumionepogozo copmony (AMT), a maxodic pesyrvmamu iHCmMpyMeHmMAIbHUX Menoodie oocme-
IHCEHHA.

Abstract

The article presents a modern approach to the study of premature ovarian insufficiency (POI), a multifacto-
rial pathological condition characterized by the loss of ovarian function in women under the age of 40. The main
etiological factors are discussed, including genetic abnormalities, autoimmune processes, iatrogenic influences,
and environmental factors. Particular attention is given to current approaches to the diagnosis and early detection
of POI, including the assessment of follicle-stimulating hormone (FSH) and anti-Miillerian hormone (AMH) levels,
as well as the results of instrumental diagnostic methods.

Kniouosi cnosa: nepeduacne 8UCHadiCEHHs ACYHUKIB, eMi0NI02Is, COPMOHATLHUL OucOaranc, 0iacHOCmuKd,
Qonikynoeenes, alyeKIimuHu, MEHONAy3d.

Keywords: premature ovarian insufficiency, etiology, hormonal imbalance, diagnosis, folliculogenesis, oo-
cytes, menopause.

Beryn. 3a nannvu BeecBiTHBOT opranizarii oxo-
POHHM 3JI0pOB'sl, Yyepe3 MOPYLICHHS OBYJISIii BCTAHOB-
JOETHCS pUOIM3HO 25% miarHo3iB Oe3rmmians. AHo-
BYJIIIO CJIJ IMiJO3PIOBaTH, KOJIH MEHCTPYyaJbHi
LMKJTY BiIOYBaIOTHCS HEPETYJISIPHO, IUKJIAMHU KOPOTILIE
21 abo mgoBmie 35 gHiB a00 AKINO MAI{i€HTKA [TOBIIOM-
JIsi€ IPO AaHOMAJIFHI MAaTKOB1 KPOBOTEYi UM BiJICYTHICTH
MeHcTpyalii. OBy BCTAHOBISETHCSA HA OCHOBI pe-
TYJSIPHUX Ta IHKIIYHAX MCEHCTPYAJIbHUX IIMKIIB B
aHaMHe31 HasIBHICIO 3 IEPEIMEHCTPYaIbHIMHU CUMIITO-
MamMH  (YyTJIMBICTH MOJOYHHX 3aJ103, 3aTpPHUMKa
piauHmM).

OBynsIist 3a3BU4ail BinOyBaeTbes 3a 14 mHIB 10
MOYaTKy MEHCTpYyallii. SIKIo MeHCTpyalbHHUN aHAMHE3
HE3pO3yMUTHH, OBYJIAIII0 MOKHA BU3HAYHUTH 32 JIOTIO-
MOTOI0 TTOCTOBYJIAITOPHOTO PiBHS MPOTECTEPOHY B CH-
pOBATIi KpOBi, OTPUMAHOTO B OYIKYBaHIH CepeauHi

TMOTETHOBOT (pas3u, mpuOIK3HO 32 1 TIKICHB 10 OYiKy-
BaHOI MeHcTpyanii [1].

Uepes 3pocTaHHS BiKy MaTepHHCTBA, PO3YMiHHSI
MIPOIIECY CTApiHHSA SEYHUKIB € aKTyaJIbHUM Cy4aCHOMY
cBiTi. Bik HacTaHHA MEHONAY3H 3aJIHIIAETHCS CTA01TB-
HUM: B CepelHhOMY Ha piBHi 51 poky B €Bpormi Ta 49
pokie y Kurai [2].

I'ameToreHe3 IOYMHAETHCS I Yac PO3BUTKY
TUTOJIA JKIHOYOT CTaTi Ta 0 CEpeJMHU BariTHOCTI KiJlb-
KICTh OOIIUTIB JAOCITAE MAKCHMAIbHOI KUTBKOCTI, IPH-
6mu3HO 6—7 MinbiioHiB. [licas TOCSITHEHHS IBOTO iKY
HACTAa€ CTaJisl BUPAXECHOI aTpe3ii OOIMTIB, SKa 3MCH-
LIy€ KUIBKICTh OOIMTIB MPHOIN3HO 10 2 MiJIBHOHIB U
HapopkeHHi. [Ipomec arpesii MOCTYIMOBO MPHU3BOINUTH
JI0 3MEHIIICHHS IMyJTy (OJIIKYIIB Ta A0 MOYATKY perpo-
QYKTUBHOTO BiKy 3anumaeThcs mpubdauzno 400 000
NepBUHHUX (OITIKYIiB [3].
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3amac QoJikymiB HAKOMHYYETHCA Yy (heTambHHUX
ab0 paHHIX ITOCTHATAIBHUX S€YHUKAX 3 JOKAJIbHHX
NperpaHyibo3HUX KIITHH Ta MEPBUHHUX OOLUTIB, SIKI
3YIHMHEHI B PO3BUTKY Ha CTajil JUIUIOTEHH MEHOTHY-
Hoi npodasu 1. Ili ocraHHI reHepyIOThCS 3 KIITHH-TIO-
MepeIHUKIB, SIKI HAa3MBAIOThCS IEPBHHHHMHU CTaTe-
BUMH KJIITHHAMH, 110 IOXOJSTh 3 1033/1y TOHA/IHUX 3a-
YaTKIB Ta MIIPYIOTh Y SI€UHHUKH.

[icnsa mirpanito Ta GopMyBaHHS S€YHHUKA KOXKHA
TIepBUHHA CTAaTeBa KIITHHA MAa€ TPU MOXKJIHMBI IUIAXH
PO3BHUTKY: 3aJHIIATHCS Y CTaHI CIIOKOI0; 3aTHHYTH 0€3-
MOCEPETHBO B CTaHi CIIOKOI0; 3aTy9IUTHCS B IIPOIIEC aK-
TuBalii GomikymiB.

€ nBi cTazii po3BUTKY (oJTiKyIIa miciast HOro yTBO-
PEHHSI: IEpPBUHHY Ta BTOPUHHY CTail.

Ha mnepiit (nmpeaHTpanbHii) cramii OLIBIIICTH
(houtikyITiB 3a3HAIOTh ATPETHYHOI JEreHepallii, TOIl K
JIesKi 3 HUX JOCSTAlOTh MPEOBYJIATOPHOI cTajii mif
niero pomikyaocTuMyodoro ropmaomy (OCT) ta
motuinizytodoro (JII'), mo BinOyBaeThcs micis crate-
BOT0 mo3piBaHHsA. [IepBUHHMNA (OIIKYT CKIATAETHCS 3
OOIIMTA 3aPOJIKOBOTO MIXypIs 3 HEBEJIMKOIO KUIBKICTIO
OTOUYIOUMX TPaHyIhO3HUX KmiThH. Lle cranis, Ha sKiit
(dormikynmn 3HAXOIATHCSA BiA HAPOMKCHHA OO MO-
3piBanHi. Ha cranii mepBuHHOTO (PONIKyNa KiTBKICTH
HaBKOJIMIIHIX IPaHy/IbO3HUX KIITHH 301IbLIYETHCS Ta
BOHM HaOyBarOTh OB KyOiuHOT opmu [4].

L1i anTpanbHi QONIKYyIH € OCHOBHHM JIKEPEIOM
IUKJIIYHOI CeKpeLii eCTPOreHiB S€YHHKIB y KIHOK pe-
npoayktuBHoro Biky. Cepel HHUX, y BIANOBIAL Ha
NPEOBYJSITOPHI MIIHOMH TOHAIOTPOIIHY IPOTArOM
KO’KHOTO PENpPOJYKTUBHOTO LMKy, JIUIIE OJUH CTa€E
nmoMiHaHTHUM ['paadoBum ¢omikymoMm - e npyra (aH-
TpambHa) cTamii. OomuT 30ULTBIIYETBCS B pO3MIpi, a
HaBKOJIUIIHI TPaHyJIb03HI KJIITHHU YTBOPIOIOTH KiJlbKa
mrapiB. Ha crazii anTpampHOTO (horikyna, 3aKIFOUHIH
cTanii (oNiKyIoreHe3y mepea OBYIAMIE€I0, MK pi3-
HUMHU IIapaMH TPaHyJIbO3HUX KIITHH PO3BHBAETHCS
MOPOXXKHHMHA, 3all0BHEHA PiAnHOI0. [10TiM BiH OBYIIIOE,
BUBUIBHSIOYH 3pUIHHA OOLUT, 3IaTHUH /10 3aIUTiIHEHHS,
TOJI SIK TeKa Ta TPaHYJIbO3HI KIITHHU TpaHCHOpMYy-
FOTHCSI, TIEPETBOPIOIOYHCH Ha KOBTE Tijo [4, 5].

Mera - mpoanami3yBaTH JiTEpaTypHi JpKepena,
JOCTIKCHHST Ta BU3HAYMUTH MOXJIHBI (DaKTOpH, IO
BUKJIMKAIOTh IIepeJYacHe BUCHAKEHHS SI€THUKIB.

Marepianu Ta MeTOAU: HAMU IPOBEACHUINA OTJIS]T
JiTEepaTypy Ha OCHOBI CTaTel, OMyOIiKOBaHUX y 0a3ax
naHnx PubMed 3a octanHi poku. AHalli3yBajach akTy-
ajpHa iH(OpPMAITis MO0 CydacHOTo OadeHHs MPoIiecy
(dhomikynoreHe3zy Ta MOKIUBUX (HaKTOPIB, IO BILTABA-
I0Th Ha PO3BUTOK MEPEIYaCHOr0 BHCHAKEHHS sI€Y-
HUKIB.

Pe3yabTaTH Ta iX 06ropopeHHsi. MOMEHT, KOJIN
HacTa€ MEHOTIay3a, BiJINOBi1a€ 3MEHIIICHHIO MYy Tep-
BUHHUX (DOJIKYJIB HMXKYE KPUTHYHOTO MOPOTY, MpHU-
6m3HO Bix 750 mo 1000 douikyiB, MO 3aTUIIHINCS.
Brpara myny nepBuHHHX (OJIKYIiB BioOpakaeThCs
MOCTYIIOBOIO BTPATOIO NMPHUPOIHOI (pepTHIIBHOCTI Ipo-
TSITOM PEIPOSYKTHBHOTO JKUTTSI.

EnpokpuHHiI 3MiHH B MEHCTPYaITbHOMY ITUKJIi TIO-
YMHAIOTh TIPOSIBIATHCS IIE 3a70Br0 A0 HOTO 3aKiH-
YEHHSI Ta MOSBU HEPETYISIPHOCTI — O3HAK, II0 BKa3y-

10T Ha MOYATOK IIEPUMEHOTIAY3H. Y HOPMAIbHUX IIHK-
JIaX TiABHINEHHS PiBHA (OJIKYJIOCTUMYIIOIOYOTO TOP-
Mony (DCI') Ha Mexi Tr0TeTHOBOI Ta (otikyIsIpHOT a3
CTUMYIJIIOE PIiCT aHTPANBHUX (OJIKYINIB, 3aIEKHUX Bil
TOHAJIOTPOIIIHIB, Ta aKTHBYE MPOAYKIIIO €CTPaIioiny,
iHrioiny A i B. Ha novarkoBux eramax MeHomnay3aib-
HOTO TIEpPEeXojy 3MEHIIEHHS KUIBKOCTI aHTPaIbHUX
(oiKyNiB 3HMKYE CeKpelito iHribiny B, mo B cBoro
4yepry BeAe 10 nomanbiroro 3poctanHs piHst OCI Ha
moyaTKy ¢orikynspHoi dasu. Lle mocunene BUIIICHHS
OCI' crumymioe paHimuii BHOIp JOMIHAHTHOTO
¢omikyna, mo ckopouye ¢omnikymsaprHy dazy. Iligsu-
menHs OCI' ta ectpamiony B paHHIO (OIIKYISPHY
¢da3zy TakoXK MOXKE CIPHATH PO3BHUTKY KIJTBKOX
JOMIHaHTHUX (OIIIKYIIIB Ta, SIK HACIII0K, 301JIbIICHHIO
BUNAJKIB HApOJDKEHHS JW3UTOTHUX OJIM3HIOKIB Yy
JKIHOK CTapuioro BiKky. [3 moganbIiM npocyBaHHsIM 10
MEHOIIay3H, II0 CYIPOBOJDKYEThCS MEPiojaMu BiACYT-
HOCTI MEHCTpyaliil, piBHI ecTpaxioiy Ta iHriOiHYy A
3HIDKYIOTBCSI, IO TIOPYIIyE MEXaHi3M HETaTHBHOTO
3BOPOTHOTO 3B’SI3Ky MUK S€9HHKaMH{ Ta TilOTanamo-
rinogizapHoio cuctemMoro [6].

KiHku  HapomKyIOThCSI 3  OOMEKEHHM  Ta
HEBiTHOBIIIOBAHUM PE3E€PBOM OOIHUTIB, TOMY 3 BiKOM
3HIKYETBCA SIK KUTBKICTh, TaK 1 AKiCTh. Bpakarodoro
XapaKTEPUCTHKOIO SKOCTI OOILUTIB € Te, MO e(eKTH
«CTapiHHSY MPOSBIISIOTHCS, KOJIH XKIHKaM 3a TPUIISTh
Ta BOHHM Bce e (iznuHo monomumu. Kpim toro, ne
3HW)KEHHSI € HEBIIMHHUM Ta HE MIIIAETHCS CYTTEBOMY
BIUIUBY CIIOCOOY XUTTs UM Ji€TH. OCKIJIBKH SIKICTh 00-
LUTIB € 0OMEXyBaJbHUM (hakTOpPOM JUIsl yCHiXy Barit-
HOCTI, OCKIUTBKH 9acTKa OOLUTIB XOPOIIOT SKOCTI Mpo-
TPECHBHO  TOTIPIIYETHCS, IHAHCHM HA  YCHINIHY
BariTHICTh MPOTATOM  KOXHOTO  6-12-micstaHOTO
Mepiofly TaKoX 3MEHIIYIOTBCS, CTalOYM EKCIIOHEH-
mianeHUMHE e 37 pokiB. Ha BimMiHY Bin SKOCTi 00-
[UTIB, BIKOBE 3MEHIIICHHS PO3MIpy pPe3epBY SIEUYHHKIB
MEHIII BIUIMBAE HA NMPUPOJHY (DEPTHIBHICTD, OCKUIBKH
3a3BHYAil OBYJIIOE JIMIIIE OJHA 3pijia SIMIEKIITHHA 3a
MEHCTpyalbHUi 1uKI. HaBmaku, KinbKicThb sifie-
KJIITHH Ma€ BUPINMIAIbHE 3HAYCHHS JUIS YCITiXY eKCTpa-
KOPITOPAJILHOTO 3aIUTIIHEHHS, OCKUIbKM Oliblia ix
KiJIBKICTB TO3BOJISIE 3HAXOANUTH OOILUTH KPaIIoi SKOCTI
Ta BO)XXJIMBA JUI 3MEHIIEHHS Hee()eKTHBHOCTI IpoLecy
EK3. TpaekTopiss crapiHHS HpPUCKOPIOETHCS TIPH-
6m3HO 'y 10% >XIHOK, 10 HAa3UBAETHCS TEPEIYaCHUM
BHUCHa)XEHHSM SIEYHHUKIB.

VY 3KIHOK 3amac oouuTiB oOMeKeHuil Ta He mo-
HOBITIOETBCS, TOX 3 POKAMH 3MEHIITYETHCS KUIBKICTh Ta
AKICTh AANEKITITHH. «CTapiHHD) SHIEKITITHH CTA€ Bij-
qyTHUM yxke micist 30 pokiB, KOJIM JKiHKaA III€ € aKTHUB-
Hoto. Lle#t mporec HeMae 3aJIeKHOCTI BiJf XapuyBaHHS,
CHOCO0y XHUTTA UM IHIINX MOANGIKYIOUNX YHHHHKIB.
OckilbkM ~ caMe  SKICTh  SHIEKIITHH  O0MexXye
HMOBIPHICTh HAaCTaHHS BariTHOCTI, 3 MOTIPIICHHAM
{XHBOT'O CTaHy LIAHCH 3aBariTHITH HPOTATOM KOXKHOTO
6—12-micsa4HOTO IHTEPBATY MOCTYIIOBO 3MEHIIYIOTHCS,
a micinst 37 pokiB — pi3K0 3MEHIIYIOThes [ 7].

VY 6inbmrocti *kiHOK y Bili 30 poKiB 3aIMIIAETHCS
6mu3eko 12-15% domikynsaproro 3amacy, a y Bimi 40
POKiB 11 moka3HuK manae 10 3% [3].

Y o6mm3pko 10 % XIHOK BHUCHAaXCHHSA DPE3EpPBY
BiIOyBa€eThCS MBUIIE — 1€ TIepeIacHe BUCHAKCHHS
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seqanKiB. OmgHak y 1 % BOHO TPU3BOIUTH IO BTPATH
penpoayktuBHO1 GyHKIT 10 40 pokiB [7].

€ npuITylIeHHs, 10 3alajeHHs] CTPOMH S€YHHKA
pa3oM i3 eHepreTUYHUMU 30yPEHHSIMH, MOB'SI3aHUMH 3
MITOXOH/PiaJIbHOIO TUCHYHKIIEI0, MOXKYTh OYTH NpHU-
YHMHOIO, SIKa MOXKE HOPYIIMTH PEryJIsSTOpHI MeXaHi3MHU
ooreHesy. 3MIHM B MIKPOOTOYEHHI IO3aKIITHHHOTO
MaTpPUKCHOTO MaTepialy S€YHHKIB MaroTh 3HAYHUH
BIUIMB Ha SKICTH (OJIKYIIIB Ta AUIEKITITHH [5].

[le Teopiero BHCHaKEHHS S€YHUKIB € HAsBHICTH
Tpurepy B Tinotanamo-TimodizapHiii cuctemi. Takox
BUSIBJICHHI YHCJICHHI MOJJIMBI JIOKYCH TE€HIB, SKi MO-
JKYTh TOSICHUTH MEXaHI3MH Ta CXMJIBHICTB Yy AESIKHX
JKIHOK JIO TIEpEIYaCHOTO BUCHAKEHHS s€UHUKIB [8, 9].

[epenuacne BucHaxeHHs sieqnukiB (I1BS) — ne
NaTOJIOTIYHUH CTaH, IO MPU3BOIUTH 10 TITHOOKOT TiMo-
CCTPOTeHil, sIKa MOXKE MOYATUCS BXKE B MiJTITKOBOMY
Billi, TO30aBIIAIOYH YPAKCHUX JKIHOK JCCATHIIITE ITiIT-
PUMKH 3 OOKY S€YHHKIB AJIsl IXHBOTO 3arajbHOTO 3/10-
poB's Ta Omaromonydds. [imoecTporeHis, mos's3aHa 3
[1B4, mae He nmuie MOTEHIIIHY npodiemMy 3 (hepTHIb-
HICTIO, a i Cepi03Hi JOBIOCTPOKOBI HACTIAKH IS 310~
pOB'S, BKIIIOYAIOYM MiABUIICHUH PH3HUK CEPIEBO-CY-
JVHHHUX 3aXBOPIOBAaHb, OCTEONMOPOTHYHUX MEPEIOMIB
Ta Mepea4acHoOi CMEPTHOCTI.

Xoua 90% sunankie IIBS € imionatnyHumu, €
OPUYUHM, SIKI CJI1Jl BpaXOBYBaTH. SITpOreHHi NPUYHHU
[IBS € oueBMAHMMH Ta BKJIIOUYAIOTh JBOCTOPOHHIO ca-
JBITHIO0(OPEKTOMII0, TOHATOTOKCHYHY TePAIIiio PaKky
Ta IHII MEJUKaMEHTO3Hi 200 XipypriuHi METO/H JIiKY-
BaHHsI, 1110 MPUCKOPIOIOTH CTapiHHS s€4HUKIB 10 40 po-
KiB. ['eHeTH4HI Ta ayTOIMYHHI NPUYHHU Ta acoIliarii
TaKOX BaXKJIMBI JUIS TECTYBaHHS IicCIsI BCTAHOBIICHHS
niaraosy IIBSI. Lo cTocyeThest GakToOpiB PH3HKY, TO
MO3UTHUBHUH CiMEHHMI aHaMHe3 € BaxTuBUM. CiMei-
HUI aHAMHEe3 PaHHBOI MeHOMay3H (10 46 POKiB) MOB's-
3aHUH 3 O6-KpaTHHM 30UTBIICHHSAM HMOBIPHOCTI
PaHHBOI MEHONAY3H.

Kypinus curaper € (akTopoM pU3UKY, Ha SKHUii
CIIiI 3BEpPTATH yBary 3a KOXHOT Harolu, OCKUIbKH L&
OMH 3 HaWBaXJIMBIIIMX MOBEIIHKOBUX KOPEISTIB
crapiHHs sedHUKIB. KypiHHS MOXe PHUCKOPUTH
HACTaHHS MEHONAay3Hu 10 4 POKiB, OCOOIHMBO Y MAaIli€H-
TOK, SIKi € 3aB3STUMH KypIsIMHU. OCKIJBKH BTpara 00-
LUTIB € HE3BOPOTHOIO Micis ii BUHUKHEHHS, PUIH-
HEHHS KYPIHHS MOX€ JHIIe HOM'SIKIINUTH MaiOyTHIO
TOKCHYHICTh oouuTiB. KypiHHS Takox mos'a3aHe 3i
30UTBIICHHSAM TSKKOCTI Ba30MOTOPHUX CHMIITOMIB
[11].

3arpumMka B miarHocTtuni [IBS Moxe BUHMKHYTH,
KOJI aME@HOPEsl, TPUBAJIl OPYUICHHSI MEHCTPYaJIbHOTO
UKy a00 Ba30MOTOPHI UM YPOTEHITAIBHI CHMITOMHI
He OyJH MOBHICTIO OIiHEeHi y MooauX ocib. Jlikapi mo-
BUHHI OyTH YBa)XHUMH 10 MOKJIMBOCTI HEZ1arHOCTOBA-
Horo [IBSI Ta 3HaTH, mo poOuTH, SKIIO € IiJ03pa Ha
e crad. Y rpyasi 2024 poky KOHCOPLiyM MiXHApOI-
HUX (paxiBIiB 3 peNPOAYKTUBHOI MEAMIIMHHN OIYOIIKY-
BaB OHOBJICHI PEKOMEHJIAII 00 AIarHOCTHKH Ta JTi-
kyBanHsa [1BS, mo 0a3yroThcs Ha JOKa3axX, BKJIFOYa-
toun moHan 100 pexomeHmamii MIO0A0 HaWKpamioi
npaktuku [10].

IIpu migo3pi Ha [IBA mepmum aiarHOCTUYHUAM
KPOKOM € TIpU3Ha4YeHHA Takux aHami3iB, sk OCI' Ta

ectpagion. Takox IMOKa3aHO TECTYyBAaHHS IS BHKIIIO-
yeHHs BariTHOCTI. Skmo T1B S mimo3pioeThest Ha OCHOBI
TIOTIepEeIHBOT0 KIIHIYHOTO aHaMHe3y Ta (aKkTopiB pH-
3MKYy, 1 )iHKa Hapa3i BUKOPUCTOBYE OpallbHi KOHTpa-
LENTUBH, TPUHOM LLOTO MpenapaTy CIil NPUINHHUTH
3a 1-2 TwKHI 0 3a0opy KpOBi il OLIBII TOYHOI
ouinku (QyHkuii seynwkiB. Skmo pisai PCI Ta
€CTpajioy € JiarHOCTUYHUMH, TTOJIAJIbIIE TECTYBaHHS
it migrBepmxenHs [IBS me morpibHe. B iHmmx
BHITIA/IKaX TI0Ka3aHO MOBTOpHE TectyBaHHA Ha OCT.
3BepHITh yBary, Mo OpaibHI KOHTPALENTHBH MOXYTh
CIIOTBOPIOBATH 3HAYCHHS (DOIIKYIOCTUMYIIOIOUOTO
TOPMOHY Ta €CTPaIiony, TOMY iX IPHITOM CIIi TIPHITH-
HUTH 32 1-2 TIDKHI 10 IPOBEICHHI TOPMOHAIBFHOTO Te-
CTYBaHHSI.

AnTtnmMionepoBuil ropmMoH (AMI') € BaxIMBUM
MapKepoM OBapiaJIbHOTO PE3epBY, SKUH CHHTE3YETHCS
IpaHyJIbO3HUMH KIITHHAMU MPEAHTPATbHUX Ta MalliX
aHTpaIBHUX (OIiKyIiB. FIoro KOHIEHTpallis B CHPOBa-
TIi KPOBi MPSMO KOPETIOE 3 KIJIBKICTIO 3aJUIIKOBUX
¢domiKyiB y sS€YHUKAX, TOMY BiH BBaXKA€THCS UYTIIH-
BUM TOKa3HUKOM (YHKIIIOHaJIbHOTO CTaHy OBapiajb-
HOTO pe3epBy.

YV KIHOK i3 IepeJYaCHUM BUCHA)KECHHSIM SIETHUKIB
(ITBA) pieerr AMI cyTTeBO 3HMKEHUI a00 B3araii He
BU3HAYAETHCS, IO CBIAYUTH NPO 3HAYHE 3MEHIICHHS
KiJIBKOCTI (outikyniB abo MOBHY BTpary (OiKysip-
HOro anapary. BogHouac, e Ha JOKJIIHIYHUX CTaaisIx
[1BS1, xonu piBeHb QONIKYJIOCTUMYIIIOIYOTO TOPMOHY
(®CT') MoXxe 3amuIIaTucs B Mexax HOPMH, came 3HHU-
xeHHs: AMI' 103BoJisle BUSIBUTH paHHI HOPYIIEHHS
oBapiabHOI (QYHKIIII.

AMTI He nutre € iHGOPMATUBHUM JiaTHOCTHYHIM
MapKepoM, a i BUKOPHCTOBYETHCS Ui MOHITOPHHTY
JUHAMIKH 3MiH OBapiaIbHOTO pe3epBY B MAIiEHTOK, SKi
HaJIeXKAaTh 10 Tpynu pu3uky possutky [1BS (mampu-
KJIaJI, MicIs XiMio- a00 MPOMEHEBO1 Tepartii, Ipu ayTo-
IMYHHHX 3aXBOPIOBaHHSIX, IIPU CIMEHHOMY aHamMHe3i
[1BS Tomo). Busznauenns pieus AMI™ y noenHanHi 3
IHIIMMHU TOPMOHAIBHUMH TIOKa3HUKaMH Ta yIIbTPa3By-
koBuUM nociimkerasm antral follicle count (AFC) e
CTaH/IAPTOM CY4YacHOTO MiAXOJY JIO OL[IHKH OBapialib-
HOTO pe3epBy [12].

TakuM 4MHOM, aHTUMIOJIEPOBUII TOPMOH BiZlirpae
KITIOYOBY POJIb Y IIarHOCTHUII, MPOTHO3YBAaHHI Ta MOHI-
TOPHHTY CTaHy S€YHHKIB Yy MALIEHTOK i3 NepeI4acHuM
BHUCHa)XEHHSM SI€YHUKIB, CIIPHUAIOYH PAHHBOMY BHSIB-
JICHHIO TOpYLIEHb Ta (OPMYBAHHIO 1HJHBITyasi3zoBa-
HMX MAXO/IB 10 BEACHHS TaKUX JKIHOK.

[HCTpyMeHTanbHI MeTOOM OOCTeXEHHS BiIirpa-
IOTh BXXIIUBY POJIb Y IarHOCTHUII MEPETIaCHOTO BH-
CHaYKCHHS SIEUHMKIB, IOMOBHIOYH KJIIHIYHI Ta J1a0bo-
paTopHi naHi. BoHM 103BOISIOTH OLiHUTH MOP(OIIOTi-
YHUW CTaH SI€YHHUKIB, BU3SHAYUTH KUTBKICTH (OIIKYIIIB,
a TAaKOX BUKIIFOYHUTH 1HII MATOJOTII, 0 MOXYTh iMi-
TYBaTH CUMIITOMH JJaHOTO NopyuieHHs. OCHOBHUM Me-
TOJOM € TpaHCBariHaJIbHE YJIBTPa3BYKOBE JIOCIi-
JDKEHHS, SIKE JJa€ 3MOTY OLIHUTHU CTPYKTYPY SIEYHHUKIB,
X pO3MipH, €XOTeHHICTh 1 IiApaxyBaTy KUIBKICTh aH-
TpanbHuX (omikyniB (AD). YV mamieHToK i3 mepemayac-
HUM BHUCHQ)XXEHHSM SEYHUKIB 3a3BHYail criocrepira-
€THCS 3MEHIIIEHHS 00’ €EMY SE€YHUKIB 1 3HWKCHHS KiJTb-
KOCTi aHTpadbHUX (QOJIKyTiB (MeHIIe 5 y cymi mis
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000X SI€YHHKIB), a B ICSIKUX BHUITaJIKax — IIOBHA BiJICYT-
HicTh QomikyspHoro anapary. Y3/l manoro tasza 3 10-
wieporpadiero Moxe T0IaTKOBO 3aCTOCOBYBATHCS JIJIS
OLIIHKH KPOBOIUTMHY B SIEUHHUKAX, JIe 3HIKEHA BaCKYJIsi-
pH3allis OToCcepPEeIKOBAaHO BKa3ye Ha Timo(yHKIIO ro-
HaJa. Y BUMAJIKaX aTHIIOBOTO mepebiry abo mpu HeoO-
XIJIHOCTI BUKIIIOUCHHS MyXJUH SEYHHKIB 1 MaTOJIOTIi
rinoranamo-rino¢izapHoi CHCTeMH MOXe OyTH TOLiIb-
HUM TpPOBENEHHS MAarHiTHO-PE30HAHCHOI Tomorpadii
(MPT). 3okpema, MPT rino¢iza BHKOPHUCTOBY€ETHCS
NP HAsBHOCTI CYNIYTHIX CHIOKPUHHHX ab0 HEBpO-
JIOTIYHUX CHUMIITOMIB. X04a IEHCUTOMETPIid HE € Tps-
MuUM MetomoM giarHoctuku [IBSI, BoHa mo3Bossie
OIIHUTH HACTIJKH TPUBAIOTO AE(DIIUTY ECTPOTEHIB,
30KpeMa HasiBHICTh OCTeorneHil abo ocreonoposy [13].

TakuM 4WMHOM, IHCTpyMEHTAJIbHI METOAM, 0CO0-
JIMBO YJIBTPa3ByKOBa JIarHOCTHKA, MalOTh Ba)KIIMBE
3HAUYEHHS B CTPYKTYPHIH OLIHII S€YHUKIB, MiATBEP-
JUKCHHI 3HW)KCHHS OBapiajJbHOIO pE3epBy Ta KOM-
TUIEKCHIH OIIHII PETIPOAYKTUBHOTO CTaHy KIHKH.

CBoevacHa IarHOCTHKA € MEPIINM KPOKOM Y Ji-
KyBaHHI namieHTiB 3 [IBS], a 3aTpuMKH 3 miATBEpIKEH-
M [IBS mepemkomkaroTh MOKIMBOCTSIM ONITHMI3a-
Wil 3arajJbHOTO 37I0POB'sl TA CAMOIIOYYTTSI.

BucnoBok. [lepeauacHe BUCHAKCHHS SIEYHUKIB €
aKTyaJIbHOIO MPOOJIEMOI0 Cy4YacHOTO CBITY, Ha SKe
CcTpaxkmae Maibke kokHa 10 kiHKa. 3Ba)karouu Ha Te,
110 JKIHKa HapOJKYETHCS 3 TEBHOI KUIbKICTIO siiflie-
KJIITUH Ta iX KUIBKICTh TIIBKH 3MEHIIYETHCS, MTNTaHHS
30€pEIKCHHS SIKOCTI Ta KUTBKOCTI AHICKIIITHH € BasKJIH-
BuM. HesanexHo Bijg TOro, 4 € 1€ iJi0naTHYHUM, YN
CIPUYMHEHUM  SITPOr€HHUMH, TE€HETHYHHUMH YU
ayTOIMYHHHMH TpUYUHAMH, 10 4% JKIHOK y BCHOMY
CcBiTI po3BuBaTh [IBfl, i TOMy BOHM MiANAIOTHCS PH-
3UKy CYMYTHBOI 3aXxBOproBaHOCTi. CHUMIITOMH, MOB'sI-
3ani 3 [IBSl, € ogHUME 3 HaWNOMIMPEHININX CKapT, 3
SIKMMH 3BEPTAIOTHCS JKIHKH 32 KIIHIYHOIO TOTIOMOTOIO,
BKJIFOUYAIOYH, aJie He 0OMEXYIOUHCh, HEperyJIsipHi MEH-
cTpyartii, Oe3mIi s, CeKCyanbHy TUCYHKIIO Ta He-
nepeHocumicte creku. CBoedacHe poO3Mi3HaBaHH:
IIBS € BaJIMBUM JUIs TIOM'SIKIIICHHS HACIJIKIB 3a-
TPUMKH JIIKyBaHHs. PO3IIIsi/I IIMPOKOTO CIEKTPY Me-
TOJIIB JIIKYBaHHS, OPIEHTOBAaHUX Ha MAIIEHTKY Ta 3ac-
HOBAaHMX Ha HaHOUTHII BIAMOBIIHUX JTOKa3aX, CHpHUS-
TUME 3[I0pPOB'T0, JOBIOJITTIO Ta SIKOCTI JKHTTSA IIpH
MBS

Cnucok aiteparypu:

1. Carson SA, Kallen AN. Diagnosis and Manage-
ment of Infertility: A Review. JAMA. 2021 Jul
6;326(1):65-76. doi: 10.1001/jama.2021.4788. PMID:
34228062; PMCID: PMC9302705.

2. Kawamara K, Kelsey T, Hiraike O. Editorial:
Ovarian Ageing: Pathophysiology and Recent Devel-
opment of Maintaining Ovarian Reserve. Front Endo-
crinol (Lausanne). 2020 Sep 23;11:591764. doi:
10.3389/fend0.2020.591764.  PMID:  33071989;
PMCID: PMC7538540.

3. Park SU, Walsh L, Berkowitz KM. Mechanisms
of ovarian aging. Reproduction. 2021 Jul
14;162(2):R19-R33.  doi:  10.1530/REP-21-0022.
PMID: 33999842; PMCID: PMC9354567.

4. Smits MAJ, Schomakers BV, van Weeghel M,
Wever EJM, Wiist RCI, Dijk F, Janssens GE, Goddijn
M, Mastenbroek S, Houtkooper RH, Hamer G. Human
ovarian aging is characterized by oxidative damage and
mitochondrial dysfunction. Hum Reprod. 2023 Nov
2;38(11):2208-2220. doi: 10.1093/humrep/deadl77.
PMID: 37671592; PMCID: PMC10628503.

5. Camaioni A, Ucci MA, Campagnolo L, De Fe-
lici M, Klinger FG; Italian Society of Embryology, Re-
production and Research (SIERR). The process of
ovarian aging: it is not just about oocytes and granulosa
cells. J Assist Reprod Genet. 2022 Apr;39(4):783-792.
doi: 10.1007/s10815-022-02478-0. PMID: 35352316;
PMCID: PMC9051003.

6. Vollenhoven B, Hunt S. Ovarian ageing and the
impact on female fertility. F1000Res. 2018 Nov
22;7:F1000 Faculty Rev-1835. doi: 10.12688/f1000re-
search.16509.1. PMID:  30542611; PMCID:
PMC6259486.

7. Homer HA. Understanding oocyte ageing. Mi-
nerva Obstet Gynecol. 2024 Jun;76(3):284-292. doi:
10.23736/S2724-606X.24.05343-0. Epub 2024 Mar
27. PMID: 38536027.

8. Wang X, Wang L, Xiang W. Mechanisms of
ovarian aging in women: a review. J Ovarian Res. 2023
Apr 6;16(1):67. doi: 10.1186/s13048-023-01151-z.
PMID: 37024976; PMCID: PMC10080932.

9. Moghadam ARE, Moghadam MT, Hemadi M,
Saki G. Oocyte quality and aging. JBRA Assist Reprod.

2022 Jan 17;26(1):105-122. doi: 10.5935/1518-
0557.20210026. PMID:  34338482; PMCID:
PMC8769179.

10. Panay N, Anderson RA, Bennie A, et al. Evi-
dence-based guideline: premature ovarian insuffi-
ciency. Hum Reprod Open 2024; 2024(4):hoae065.
doi:10.1093/hropen/hoae065

11. Sun L, Tan L, Yang F, et al. Meta-analysis
suggests that smoking is associated with an increased
risk of early natural menopause. Menopause 2012;
19(2):126-132. doi:10.1097/gme.0b013e318224f9ac

12. Webber L, Davies M, Anderson R, Bartlett J,
Braat D, Cartwright B, etal. Vermeulen N ESHRE
guideline: Management of women with premature
ovarian insufficiency. European Society for Human
Reproduction and Embryology (ESHRE) Guideline
Group on POl Human Reproduction. 2016
May;31(5):926-937

13. Ke H, Tang S, Guo T. et al. Landscape of path-
ogenic mutations in premature ovarian insufficiency.
Nat Med. 2023;29:483-492. d0i:10.1038/s41591-022-
02194-3



22 MEDICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #58 (251), 2025

UDC: 616.314.13-007.21-02-092

Mandziuk T.B.

Bucovinian State Medical University

Associate Professor of the Department

of Pediatric Dentistry

Dronyk [I.1.

Bucovinian State Medical University

Associate Professor of the Department

of surgical dentistry and maxillar-facial surgery
https://doi.org/10.5281/zenodo.16933255

MAIN ETIOLOGICAL CAUSES OF ENAMEL HYPOPLASIA

Relevance

Children's health is a very sensitive indicator of the action of all environmental, social and economic factors.
Modern environmental and social conditions cause a decrease in the resistance of the child's body and its adaptive
and compensatory reserves, which contributes to an increase in the level of morbidity, including dental.

Despite the rapid development of dentistry and the availability of modern diagnostic methods, it is often
impossible to prevent the development of a particular pathology.Caries and its complications are considered the
most common dental diseases in childhood. However, currently there is a progressive increase in disorders of
tooth development and formation, namely, hereditary malformations and non-carious lesions of hard tissues. At
the same time, the proportion of lesions that occurred after teething, as well as those that arise during their for-

mation and development, increased.

Keywords: children's health, ametogenesis imperfect, dentinogenesis imperfect, dentin dysplasia, enamel

formation.

Hereditary malformations of the hard tissues of
teeth in children are pathologies that arise as a result of
impaired functioning of ectodermal and mesodermal
cellular structures involved in the formation of enamel
and dentin.Characteristic is the damage to both primary
and permanent teeth. These include: ametogenesis im-
perfecta, dentinogenesis imperfecta, dentin dysplasia.
There are four types of amelogenesis imperfecta: hypo-
plasticamelogenesis imperfecta — quantitative and qual-
itative changes in enamel are insignificant, hypomatu-
rational amelogenesis imperfecta (mineral deficiency),
hypocalcificamelogenesis imperfecta (calcium defi-
ciency),enamel formation disorders — the size and
shape of the teeth are normal, but the enamel during
eruption is chalky, does not shine, and in some places
is completely absent.

Dentinogenesis imperfecta is a hereditary disorder
of dentin development, characterized by insufficient
development of tooth roots or anomalies of their shape.
The crowns of the teeth are of the correct shape, normal
size and color. The structure of the enamel is not
changed, but its connection with dentin is weak, which
is why it easily breaks off.

There are three types of dentinogenesis imper-
fecta. In the first type, in addition to changes in the den-
tin of the teeth, structural disorders of the tubular bones
and jaws are detected (osteogenesis imperfecta).The
second type of dentinogenesis imperfecta (Stayton-
Capdepon syndrome) is characterized by crown discol-
oration, early loss of enamel, and significant erosion of
hard dental tissues. The third variant of dentinogenesis
imperfecta is characterized by impaired formation of
root dentin.

Among the hereditary malformations of hard tis-
sues, dentin dysplasia is also distinguished - the ab-
sence of dentin, which can be coronal and root.

Non-carious dental lesions are a group of diseases
and pathologies that include damage to the hard tissues
of the teeth (enamel and dentin) of non-bacterial origin.
All these lesions are divided into two large groups.The
first group includes those that arise before teething
(congenital), namely enamel hypoplasia and hyper-
plasia, fluorosis, "tetracycline teeth™ (occur in about 5-
14% of the population).Lesions that occurred after
teething (acquired): trauma, wedge-shaped defect, ero-
sion, pathological abrasion and enamel necrosis belong
to the second group (the overall prevalence of such dis-
eases is 50-75%).

Non-carious lesions that occur before teething are
typical for children. Enamel hypoplasia (calcium defi-
ciency), enamel hyperplasia - a disease caused by ex-
cessive development of epithelial cells (which are the
source of enamel development) and manifests itself in
the form of "drops" that can reach up to 5 mm in diam-
eter,"Tetracycline teeth" - a non-carious lesion that oc-
curs as a result of taking tetracycline antibiotics by the
mother during pregnancy, or by the child in the first
years of life, fluorosis - a disease that develops during
the formation of tooth tissue due to excessive amounts
of fluoride (which has a destructive effect on calcium),
trauma - mechanical damage to the hard tissues of the
teeth.

Amongnon-carious dental diseases in children,
enamelhypoplasia is the “leader.” Disorderscanoccur in
a group of teeth that form in the same period (system i
chypoplasia), that for min differen tperiod sbutarelo
catednearby (focal hypoplasia), orononetooth (local
hypoplasia).Most often, hypoplasia manifests itself in
the form of individual white spots that do not bother the
child in any way, but are only an aesthetic defect.
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One of the factors that causes the occurrence of
pathology is the living of children in conditions of nat-
ural iodine and fluoride deficiency, chemical and radi-
ation pollution. lodine deficiency negatively affects the
processes of embryogenesis, leads to the development
of defects in the hard tissues of the teeth.The occur-
rence of hypoplasia of milk teeth, which are formed in
the prenatal period, is associated with a violation of
metabolic processes in the body of a pregnant woman
(infectious diseases and toxicosis). It has been estab-
lished that hypoplasia of enamel of milk teeth often oc-
curs in premature children or those who were ill in the
first weeks and months of life.Hypoplasia of permanent
teeth is associated with metabolic disorders in the body.
Also, the mechanism of hypoplasia development is a
deficiency of mineral substances, impaired calcium ho-
meostasis, and a deficiency of vitamins A, C, and D.

Hypoplasia of permanent teeth is characteristic of
children who have suffered from rickets, acute infec-
tious diseases, toxic dyspepsia, suffer from diseases of
the endocrine system, as well as those who took antibi-
otics during the first year of life.A common cause of
enamel hypoplasia is parents' ignorance of the timing
of tooth formation and mineralization, which in turn
can lead to insufficient intake of minerals and calcium,
which are necessary components for the full formation
of hard tooth tissues.

The aim of the study was to investigate the level
of awareness of parents regarding the stages and peri-
ods of development of primary and permanent teeth in
order to prevent the occurrence of hard tissue pathol-
ogy.

Materials and methods. We conducted a survey
of 88 women, including 40 mothers of children aged 2
to 6 years and 48 pregnant women.The questionnaire
for pregnant women consisted of the following ques-
tions: when does the eruption of temporary and perma-
nent teeth occur, what are non-carious lesions of hard
dental tissues, what factors influence the development
of enamel hypoplasia, the influence of pregnancy, nu-
trition, visiting a pediatric dentist, and others.The ques-
tionnaire for mothers of children, in addition to the
above, included questions about parents' motivation to
visit the dentist with their child, whether temporary
teeth should be treated, when the child first visited the
dentist and when it is necessary for young children to
visit the dentist, and oral care rules.A dental health les-
son was also held for children, where the rules of dental
care were explained in a playful way.

The results of the study showed that 90% of the
pregnant women we surveyed did not have information
about the timing of eruption and follicular development
of primary and permanent teeth.Their level of

UDC 616.89-008.442.2-055.1

knowledge about the impact of pregnancy on the devel-
opment of teeth and jaws was also quite low. In our
opinion, this may be due to the lack or insufficient con-
trol in the 2nd trimester, i.e. the 5th month when min-
eralization of temporary teeth and laying of permanent
teeth occur.

Studies have shown that one of the main factors
leading to the occurrence of tooth enamel hypoplasia at
the stage of formation and mineralization is the poor
level of awareness among pregnhant and young mothers
about the main stages of tooth development.The results
of the survey of mothers of children under 6 years old
were somewhat better. Only 30% of those surveyed did
not know about the need to visit a pediatric dentist
twice a year for preventive purposes in the absence of
any complaints in the child.

However, it has been found that about a third of
parents do not consider it necessary to treat temporary
teeth in children, and complications of caries of tempo-
rary teeth can be the cause of the development of local
and focal hypoplasia.

Conclusion: Any disease is better to prevent.
Therefore, special attention should be paid to the pre-
vention of non-carious lesions. Rational nutrition of a
pregnant woman and a child - the body should receive
all the vitamins, calcium and fluorine that are important
for the healthy development of teeth.A proper diet is
especially important for pregnant women. Maintaining
oral hygiene. Teeth should be brushed twice a day with
properly selected (with the help of a dentist) hygiene
products. Periodic visits to the doctor. A timely visit to
the dentist will allow you to detect pathology at an early
stage of development, which prevents complications
and speeds up treatment.
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CEKCONIATOJIOTTYHI MPOBJEMM Y YOJIOBIKIB: CYYACHHMM CTAH, KJITHIYHI IIJIXO01A
TA IEPCIHEKTUBU JOCJIIKEHb

Abstract

The article analyzes contemporary literature devoted to the most common sexual disorders in men, including
erectile dysfunction, premature ejaculation, decreased libido, and psychogenic sexual disorders. Etiological fac-
tors, pathogenetic mechanisms, psychosocial consequences, and modern methods of correction are considered. It
is shown that a multidisciplinary approach (urology, andrology, psychotherapy) is the key to improving treatment
effectiveness. Emphasis is placed on the need for further comprehensive research to develop individualized ther-
apeutic strategies.

Anomauin

Y emammi npogedeno ananiz cyuacnux aimepamypHux Odxcepen, RPUCBAYEHUX HAUNOUUPEHIUUM CeKCona-
MONO2IYHUM NPODNIeMAM V HON0BIKI8, 30KpeMd epeKmuibHill OUcQYHKYIl, nepeoyacHin esKyaayii, 3HUNCEHHIO
J6I00 MaA NCUXO2EHHUM CEKCYaNbHUM po3nadam. Posenanymo emionoeiuni pakmopu, namozenemuuni mexanizmu,
ACUXOCOYIANbHI HACIOKU MA CYYacHi Memoou Kopekyii. Iloxazano, wo myremuoucyuniinapiuil nioxio (ypoaoais,
anopoo2is, NCUXOMePanis) € Kuouem 00 RIOSUWEHHS epeKmusHOCmi NiKy8anHs. 3pobieHo akyenm Ha Heoo-
XIOHOCME NOOANBULUX KOMAILEKCHUX QOCTIONCEHb 0151 PO3POOKU THOUBLOYANI308AHUX MEPANeSMUUHUX CIpameziil.

Keywords: sexual dysfunctions; sexopathology; diagnosis; treatment; psychotherapy; biopsychosocial

model; clinical review.
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Introduction

A man's sexual health is an important component
of his overall physical and psycho-emotional well-be-
ing. According to the World Health Organization, sex-
ual function is considered not only a physiological pro-
cess, but also a socio-psychological phenomenon that
directly affects quality of life, relationships, and repro-
ductive potential.

Sexual problems in men cover a wide range of dis-
orders: from organic (endocrine, vascular, neurologi-
cal) to psychogenic (anxiety, depression, personality).
The most common among them are:

- erectile dysfunction (ED) — the inability to
achieve or maintain an erection sufficient for sexual in-
tercourse;

- ejaculation disorders — premature, delayed, or ab-
sent ejaculation;

- decreased sex drive (libido);

- male infertility, which is often associated with
sexual problems;

- psychosexual disorders (insecurity, anxiety
about failure, conflicts in a relationship).

The prevalence of these problems is steadily in-
creasing. For example, according to various sources, 20
to 52% of men aged 4070 suffer from erectile dysfunc-
tion, and premature ejaculation occurs in 30-35% of
sexually active men. In many cases, these disorders re-
main undiagnosed due to social stigma and insufficient
awareness among primary care physicians.

In view of the above, the relevance of systematiz-
ing knowledge about sexual pathology problems in
men cannot be overestimated. The purpose of this re-
view is to analyze current scientific literature on the ep-
idemiology, etiology, pathogenesis, and approaches to
the diagnosis and treatment of sexual disorders in men
[1, 3, 6].

Materials and methods

The review was based on an analysis of publica-
tions from the international databases PubMed, Scopus,
and Web of Science over the last 15 years (2009-2024).
The following keywords were used: “male sexual dys-
function,” “erectile dysfunction,” “premature ejacula-
tion,” “libido disorders,” “andrology,” and “psychosex-
ual disorders.”

The study took into account the results of meta-
analyses, systematic reviews, clinical studies, and offi-
cial recommendations from the European Association
of Urologists, the American Urological Association,
and WHO data. Sources were selected based on criteria
of scientific novelty, evidence, and relevance to the re-
search topic.

Results

An analysis of current literature shows that sexual
problems in men remain extremely common and multi-
factorial in nature. The most studied and, at the same
time, the most significant in terms of its impact on qual-
ity of life is erectile dysfunction. It is considered not
only as an isolated sexual disorder, but also as a clinical
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marker of systemic pathologies, in particular cardiovas-
cular diseases, diabetes mellitus, and metabolic syn-
drome. Recent studies confirm that vascular mecha-
nisms associated with endothelial dysfunction are the
leading cause of erectile dysfunction. Psychological
factors such as anxiety, depression, chronic stress, and
relationship conflicts exacerbate the symptoms of the
disease and may even be its primary cause in young
men without serious organic disorders. This suggests
that any approach to the problem should take into ac-
count the biopsychosocial model, not just pharmaco-
logical correction [3, 7, 9, 10].

Ejaculation disorders are no less important, the
most common of which is premature ejaculation. Ac-
cording to international surveys, about a third of men
experience this problem at least occasionally, which in-
dicates its scale. The etiological structure of premature
ejaculation is complex: from biological mechanisms
(increased sensitivity of the receptor apparatus, neuro-
transmitter imbalance, hormonal changes) to purely
psycho-emotional causes, which often interact with
each other. The treatment of premature ejaculation re-
mains a difficult task, as it requires a combination of
pharmacological agents (primarily drugs from the
group of selective serotonin reuptake inhibitors) and
psychotherapeutic techniques, including cognitive-be-
havioral therapy and sexual interaction training for cou-
ples. In addition, local methods of reducing sensitivity
are used, but they do not always give stable results [1,
3,6,7,8,10].

Another significant problem is decreased libido,
which is often underestimated and interpreted only as a
secondary manifestation of somatic or mental disor-
ders. In fact, sexual desire is formed under the influence
of a whole complex of hormonal, neurobiological, and
socio-psychological factors. Modern research shows
that low testosterone levels are not the only explana-
tion, as even with normal levels, men may complain of
a loss of interest in sexual activity. This necessitates a
comprehensive diagnosis that takes into account mental
health, interpersonal relationships, and social factors
[1,2,4].

Particular attention should be paid to the combina-
tion of sexual problems with male infertility. It is
known that erectile and ejaculatory disorders can sig-
nificantly complicate the process of conception, and
prolonged infertility, in turn, contributes to the devel-
opment of psycho-emotional tension, which further ex-
acerbates sexual dysfunction. This creates a vicious cir-
cle that negatively affects male health and marital rela-
tionships. In modern medicine, the use of assisted
reproductive technologies (IVF, ICSI, etc.) allows
overcoming the problem of infertility, but these meth-
ods do not address psychosexual aspects, which re-
quires the involvement of psychologists and sex thera-
pists [6, 8, 10].

A significant number of publications emphasize
that psychosexual factors are important in the develop-
ment of virtually all forms of male sexual disorders. Of-
ten, patients develop “fear of failure,” which in itself
can block normal erections or accelerate ejaculation.
Even in cases where the primary cause was organic,
psychogenic mechanisms that maintain the dysfunction

are subsequently added to it. This explains why drug
treatment alone is not always effective, and the best re-
sults are achieved by integrating pharmacotherapy,
psychotherapy, and working with a partner [8, 9, 10].

The results of the literature review allow us to con-
clude that male sexual problems cannot be considered
in isolation. They are the result of a complex interaction
of organic, hormonal, psychological, and social factors.
Despite significant progress in understanding patho-
genesis and developing therapeutic approaches, ques-
tions remain regarding early diagnosis, prevention, and
individualized treatment, which determines the pro-
spects for further research in this area [2, 3, 4].

Conclusion

The results obtained indicate that sexual dysfunc-
tion in men is a multifaceted and socially significant
medical problem that requires special attention. Not
only does it negatively affect patients' quality of life,
but it is also often associated with severe somatic and
mental disorders. Sexual dysfunctions in men are poly-
etiological in nature, combining organic, hormonal,
psychogenic, and socio-psychological factors.

The most common are erectile dysfunction and
premature ejaculation, which are often the first mani-
festation of hidden systemic diseases. Decreased libido
and the combination of sexual disorders with infertility
create additional difficulties in diagnosis and treatment.
Regardless of the specific form of the disorder, a mul-
tidisciplinary approach combining medical, psycho-
therapeutic, and social support is key to treatment.

Today, it is becoming clear that pharmacological
methods alone are not enough to achieve a stable ther-
apeutic effect. It is important to integrate psychothera-
peutic strategies, work with the partner couple, lifestyle
modification, and preventive measures. Only such a
comprehensive approach allows not only to restore sex-
ual function but also to improve the overall quality of
life for men. Further scientific research should focus on
finding new biomarkers for early diagnosis, developing
individualized treatment protocols, and optimizing pre-
ventive programs, which will make it possible to more
effectively counteract the spread of sexual problems in
the male population.
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CYYACHI MIJIXOJIH 10 JIATHOCTHUKH TA JIIKYBAHHA CEKCYAJIbHUX TAC®YHKIII

Abstract

The article reviews current approaches to the diagnosis and treatment of sexual dysfunctions, which remain
one of the most common problems in the field of mental and reproductive health. The biopsychosocial factors of
sexual dysfunctions, main clinical classifications and diagnostic tools are analyzed. The data on the effectiveness
of medical, psychotherapeutic and combined treatments are summarized. Particular attention is paid to the inte-
grative approach, which takes into account the interaction of somatic, psychological and social aspects. The re-
view is aimed at systematizing current knowledge and identifying promising areas for further research in sexo-
pathology.

Anomauin

Y emammi 30iticneno o2nao cyuacnux nioxoodig 00 diaeHOCMUKYU ma NiKy8aHHA CeKCYATbHUX OUCHYHKYI, ujo
3anUMArOMbCsl OOHIE 3 HAUOLIbUL NOWUPEHUX npodiem Yy cghepi NCUXiuHo20 ma penpoOyKMUBHO20 300pP08 5.
Ipoananizosano 6OioncuxocoyianbHi YUHHUKU QOPMYBAHHSA CEKCYAIbHUX NOPYUWEHb, OCHOGHI KIIHIYHI Kla-
cughikayii ma incmpymenmu 0iacHOCMUKU. Y3a2anvHeHo 0aHi Wooo ephekmusHoCmi MeOUKAMEHMO3HUX, NCUXO-
mepanesmuyHuX i KOMOIHOBaANHUX Memo0is nikysants. Ocobausy yeazy npudiieHo iHmespamueHoMy nioxooy, aKuil
6PAX0BYE B3AEMOOII0 COMAMUYHUX, NCUXONOSIHHUX [ coyianbrux acnekmis. OQ2151008a poboma cnpsImMosana Ha Cu-
cmemamuwuiio CYUACHUX 3HAHb I BU3HAYEHHS nepcneKmueHux H(ll’lpﬂMi@ nooanbUIUX O0CIONCEHD Yy cexconamo-

J02ii.
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Introduction

Sexual dysfunctions are a widespread problem
that significantly affects the quality of life, psycho-
emotional state, and harmony of interpersonal relation-
ships. According to modern epidemiological studies, 30
to 50% of men and women of reproductive age suffer
from various forms of sexual disorders, and the level of
referrals for specialized care is much lower due to the
widespread taboo of the topic [1]. The etiology of sex-
ual dysfunctions is multifactorial: they can occur as a
result of somatic diseases (endocrine, cardiovascular,
neurological), side effects of medications, mental dis-
orders, as well as social and psychological factors such
as stress, interpersonal conflicts, or cultural attitudes

[2].

Over the past decades, medicine and sex pathol-
ogy have made significant progress in the development
of diagnostic tools and therapeutic strategies. The use
of standardized questionnaires, objective examination
methods, and evidence-based treatment approaches has
significantly improved the effectiveness of patient care
[3]. At the same time, there are still a number of unre-
solved issues, including the integration of pharmaco-
logical and psychotherapeutic methods, the develop-
ment of personalized treatment programs, and raising

public awareness of the problem. In this context, a sys-
tematic analysis of current research aimed at identify-
ing effective strategies for the diagnosis and treatment
of sexual dysfunctions is relevant [4].

Results

Analysis of modern scientific sources has shown
that in recent years, the diagnosis of sexual dysfunc-
tions has become more structured and comprehensive.
Internationally recognized questionnaires, such as the
International Index of Erectile Function (IIEF), Female
Sexual Function Index (FSFI), libido scales, and other
standardized tools that allow for the objectification of
patients' subjective complaints, have become widely
used [5]. At the same time, the importance of a clinical
interview is emphasized, which allows taking into ac-
count individual psychological and social factors [6].

In the field of treatment, a number of medications
have been proven to be effective. For men, the key role
is played by type 5 phosphodiesterase inhibitors, hor-
mone therapy for endocrine disorders, and new phar-
macological agents aimed at improving blood circula-
tion and neurohumoral regulation [7]. For women, hor-
monal approaches (testosterone, estrogens), as well as
drugs that affect neurotransmitter systems, are being
actively studied [8].
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A separate body of research is devoted to psycho-
therapeutic methods, such as cognitive behavioral ther-
apy, sex therapy, and couples psychotherapy. They
show high effectiveness in cases where sexual dysfunc-
tion is of psychological or mixed origin. A number of
publications emphasize that the combination of medi-
cation and psychotherapy is more effective than the iso-
lated use of either approach [9].

Preventive aspects are also important: developing
a healthy lifestyle, controlling chronic diseases, reduc-
ing stress, and educational programs. The review shows
that an integrative approach that takes into account bi-
ological, psychological, and social factors is becoming
the leading paradigm of modern sex pathology. It is this
strategy that provides the highest level of patient satis-
faction and reduces the risk of recurrence of the prob-
lem [10].

Conclusion

Sexual dysfunctions remain an urgent interdisci-
plinary problem that requires comprehensive diagnosis
and treatment. Modern approaches involve the use of a
biopsychosocial model that takes into account both so-
matic and psychological factors. The integration of
pharmacological and psychotherapeutic methods pro-
vides the greatest effectiveness in restoring sexual
health. A promising area for further research is the de-
velopment of personalized treatment programs based
on individual patient characteristics.
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THE EFFECT OF THERMAL TREATMENT ON THE CONVERSION IN THE Cu?" - L-CYSTEINE
SYSTEM

Abstract.

The work investigates the influence of synthesis conditions and the ratio between the starting components in
the Cu?* - L-Cysteine system by studying the optical properties of the resulting aqueous solution. The influence of
heat treatment, the order of merging the starting substances, the pH value and the additional introduction of a
reducing agent into the reaction medium on the values of the edge and maximum of optical absorption of colloidal
solutions of the Cu?* - L-Cysteine system and their stability over time is determined.

Keywords: nanomaterials, spectral characteristics, colloidal solutions, absorption edge, absorption maxi-

mum.

Introduction. Over the past half century, the in-
terest of scientists in studying the properties of nano-
materials continues to amaze and receive important for
society, in various fields of application, materials based
on nanosized particles, primarily in medicine, phar-
macy and microbiology. One of the priority areas is the
development of drugs based on nanometals. In particu-
lar, for the study of antimicrobial properties, nanoparti-
cles (NPs) of copper, zinc, silver, aurum, titanium, the
size of which is 5 - 60 nm, are recognized as promising,
in order to create antimicrobial drugs based on them.

Materials based on NP metals of the copper sub-
group have unique catalytic and optical properties and
are widely used in many fields of science and technol-
ogy, for example, in the manufacture of highly active
catalysts, opto- and biosensors, conductors, etc. The lit-
erature contains many works in which the biocidal and
preservative properties of copper nanodispersions and
preparations based on them are established.

Today, there are many chemical methods for the
synthesis of copper nanoparticles. Among them, re-
verse micelle methods are often used, in particular, the
reduction of cuprum chloride with sodium borohydride
NaBHy, in an electroneutral microemulsion, sonochem-
ical synthesis, radiolysis, the use of carbon nanotubes
as a template, photochemical synthesis, etc.

The simplest way to obtain metal NPs is synthesis
under the conditions of various chemical reactions. To
obtain NPs, reduction reactions are used, in which alu-
minum and borohydrides, tetraborates, hypophosphates
and many other inorganic and organic compounds are
used as a reducing agent. Most often, nanosized parti-
cles of metal salts and oxides are obtained in exchange
and hydrolysis reactions. Surfactants, natural and syn-
thetic high-molecular compounds are usually used as
stabilizers [1-4].

The synthesis of nanosized materials using "wet
chemistry" methods is the most flexible and conven-
ient. However, for its implementation it is essential that
the difference in redox potentials between the reducing

agent and the metal being reduced is sufficiently large.
This condition allows for a high reaction rate and cre-
ates favorable conditions for the formation of a large
number of nuclei of a new phase already at the early
stages of product formation.

A special problem of the synthesis of copper NPs
is their extraordinary chemical activity, which causes
their oxidation and the formation of oxides as interme-
diate or final products. At the same time, CuO and
Cu,0 oxide NPs also have self-sufficient value. The lat-
ter have found application as catalysts for the process
of converting methanol and ethanol into aldehydes, ox-
idation of CO and isomerization of chloroolefins. Cop-
per NPs exhibit antibacterial properties, they are used
to create many lubricating substances, frameworks for
composite materials. Data are provided on the use of
copper NPs to create liquid-phase and gas-phase sen-
sors and sensors for some chemicals (NO, H2S, amino
acids) or biological objects (hepatitis virus).

The aim of the work was to study the influence of
the synthesis conditions of copper nanoparticles in the
Cu?* - L-Cysteine system on the composition and size
of the particles of the final product by studying the op-
tical properties of the resulting aqueous solution.

Experimental part. The control solution for the
synthesis of copper NPs was prepared with the same
ratio of precursors according to the method described
in Yang's work [5]. Stock solutions of CuSO4 (1 mM),
L-Cysteine and NaOH (0.4 M) were prepared in dis-
tilled water. According to the example given in [5], 1
ml of L-Cysteine solution contains 35 mg of this pre-
cursor or 2.9-10* mol, which corresponds to a 0.29 M
solution. According to calculations, the ratio between
the content of the complexing agent and ligands is:
[Cu?*]: [L-Cysteine] = 2.5:107 mol : 7.25:10“* mol = 1
: 2900.

The ratio of the volumes of precursor solutions,
the concentrations of stock solutions and the numbering
of experiments are given in Table 1.
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Table 1.
Compositions of the tested solutions
Ne of the tested V(Cu?), V(Cys), V(NaOH), ml, V (NaBHy),
solution ml, ml, 0,4 M ml,
1-10M 0,289 M 3-10°M

1 0,25 2,5 1 -

2 0,25 1,25 1 -

3 0,25 2,5 0,5 -

4 0,25 2,5 1 -

5 0,25 2.5 1 1,125

8 0,25 2.5 - 1,125

For experiments on the influence of pH on the
course of the interaction processes, 0.25 ml of CuSO4
solution and 2.5 ml of L-Cysteine solution were
introduced into a 50 ml volumetric flask with the
subsequent addition of 0.5-1 ml of NaOH solution, the
mixture was vigorously stirred and brought to the mark
with distilled water. After decanting, the solutions were
heated for 4.5 h. at a temperature of 55°C with constant
stirring with a magnetic stirrer.

In some experiments, the order of decanting of
reagents was varied and in two experiments, the
reducing agent sodium borohydride NaBH4 was
additionally introduced.

Studies of the optical properties of the solutions
were carried out at a temperature of 298+5 K using a
USB-650 spectrophotometer (Ocean Optics). The
optical density of the solutions was measured within the
values of 0.01-2 with increasing wavelength in the
range of 350-1000 nm. Measurements were performed
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in polystyrene cuvettes 1 cm thick, and a working
solution of L-Cysteine was used as a reference solution.

Research results. In the first series of
experiments, solution N 1 was prepared by merging
solutions of CuSO4 and L-Cysteine with the ratio of
precursors according to the data of work [5] with the
addition of 1 ml of 0.4 M NaOH solution to the
complex [Cu(L-Cys)x]**. After thorough mixing and
bringing the volume to 50 ml, the pH value was 8. The
solution remained transparent for almost 1.5 h of heat
treatment at a temperature of 55 °C, after which it
acquired a light yellow color. When stored in air, the
color of the solution did not change, in solutions N 3, 4
a white precipitate appeared at the bottom. The surface
plasmon resonance (SPR) spectra shown in Fig. 1
generally confirm the results of Young's work on the
position of the maximum on the spectral curve in the
region of 420 nm.
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Fig. 1. Surface plasmon resonance spectra of solutions a - N1, b - N2, ¢ - N3, d - N4 as a function of time from
the start of heating for 4.5 hours.



«COLLOQUIUM=JOURNAL» #59 (252), 2025 / CHEMICAL SCIENCES 31

The slow increase in the intensity of the spectral
characteristic reflects the relatively low rate of
appearance of interaction products in the reaction
system. Comparison of Fig. 1, a-c shows that even a
slight deviation in the composition of the control
solution (halving the content of L-Cysteine and halving
the content of sodium hydroxide) sharply slows down
the interaction processes in the reaction system. Thus,
the optimal pH value for obtaining a product with Amax=
420 nm should be considered the pH value
corresponding to the composition of solution N 1.

The greatest differences were found when
changing the order of merging the precursor solutions.
Fig. 1, d shows that even a multiple excess of L-
Cysteine ligands relative to the complexing agent Cu?*
did not lead to the instantaneous destruction of the
hydroxide Cu(OH),, which, apparently, was formed
initially with the indicated order of merging the
reactants. Only after a long time did the spectrum with
a peak at 420 nm show the reproduction of the
interaction characteristic of the system. Therefore, the
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main transformations occur in the Cu - L-Cysteine
system.

To confirm this conclusion, a typical reducing
agent for copper ions, sodium tetraborate, was
additionally introduced into control solution N 1 (Tab.
1, exp. N 5). Surprisingly, the introduction of the
reducing agent into mixture N 1 (solution N 5) only
suppressed the formation of a product with a maximum
of optical absorption at 420 nm, which was almost
absent during 4.5 h of heating (55°C), but appeared
over time (Fig. 2, a). The introduction of NaBH4 to
copper ions first, and then L-Cysteine without the
introduction of alkali (solution N 8) generally changed
the nature of the interaction (Fig. 2, b). Although in
small quantities and after long-term exposure at room
temperature,  nanoparticles  with an  optical
characteristic shifted to the long-wavelength region of
the spectrum began to form in the solution, which may
be associated with the formation of nanosized free
copper.
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Fig. 2. Surface plasmon resonance spectra of solutions with NaBH4: a — solution N 5, b — solution N 8.

The results obtained raised a number of questions
that require additional research:

- does the peak in the PPR spectrum at A =420 nm
really indicate the formation of copper nanoparticles re-
duced without additional reducing agents, but only in
the presence of L-Cysteine, as claimed in the work of
Yang [5]?

- why does the presence of the reducing agent
NaBH4 eliminate the product with the peak in the
plasmon resonance spectrum at A = 420 nm?

Additional information about the causes of
transformations in the Cu?* - L-Cysteine system should
perhaps be sought in the results of fine X-ray studies
revealed by the Dokken research group [6], which
established that even at small coordination numbers (2-
4) the structure of [Cu(L-cis)x]** complexes is quite
complex (Fig. 3): in addition to the short Cu-S bond, a
Cu-Cu bond arises through bridging sulfur atoms.
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Fig. 3. Scheme of the occurrence of interatomic bonds Cu-S and Cu-Cu in complexes [Cu(L-Cysteine)y]?* [6].

Perhaps, with the multiple excess of L-Cysteine
found in Young's work, similar more complex
structures with a characteristic maximum at A = 420 nm
arise.

Conclusions. Based on the obtained research
results, the following conclusions were made: the pH
value of the solution and the ratio between the content
of copper ions and L-Cysteine were determined, at
which, during heat treatment of the Cu?*- L-Cysteine
system, a product with a maximum on the spectral
characteristic at A =420 nm is formed; the introduction
of sodium borohydride, a reducing agent, into the Cu?*-
L-Cysteine system eliminates the product with a
maximum on the spectral characteristic at A=420 nm
and shifts the edge of the spectral curve to the long-
wave region of the spectrum.

The results obtained are an impetus for further
research in the field of synthesis of stable colloidal
solutions of Cu nanoparticles with other sulfur-
containing and biocompatible stabilizers at different
synthesis temperatures.
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THE ROLE OF CALCULATION PROBLEMS IN GENERAL AND INORGANIC CHEMISTRY IN
THE TRAINING OF MASTERS OF PHARMACY

Abstract.

The article considers the main aspects of the influence of the role of solving calculation problems during the
study of the discipline "General and Inorganic Chemistry" in the 1st year of the Medical and Pharmaceutical
Faculty of the Bukovina State Medical University, specialty 226 "Pharmacy, Industrial Pharmacy" on the
professional competencies of pharmaceutical education applicants. The topics of classes, the acquisition of
knowledge, skills and abilities of which affect the formation of professional competencies of pharmacist students

are reflected.

Keywords: general and inorganic chemistry, calculation problems, competencies, pharmacist students.

Introduction. General and inorganic chemistry is
one of the fundamental natural sciences in the system
of higher pharmaceutical education, knowledge of
which is necessary for the professional activity of
specialists in the field of pharmacy. The study of
general and inorganic chemistry lays the foundation for
a thorough mastery of specialized theoretical and
clinical professional and practical disciplines -
primarily analytical chemistry, physical and colloidal
chemistry, pharmaceutical chemistry, toxicological
chemistry, pharmacognosy, biological chemistry,
physiology, pharmacology, toxicology, immunology,
cytology and others, as it initiates a thorough study of
chemical transformations of substances at the
molecular level in the environment and in the human
body.

Basic material. The subject of study of the
academic  discipline  "General and Inorganic
Chemistry" is the relationship between chemical
processes and the phenomena that accompany them, the
establishment of regularities between the chemical
composition, structure of substances and their
properties, the probability of the course and direction of
chemical reactions, the determination of the function of
substances in acid-base and redox processes, the study
of the physicochemical foundations of the use of
inorganic substances in medicine and pharmacy. The
practical mastery of this material involves the ability to
use theoretical material in solving calculated theoretical
and practical problems.

In the training of pharmacist students, the
discipline "General and Inorganic Chemistry" in the
system of higher pharmaceutical education is a basic
chemical discipline, which is studied in the first year in
the 1st and 2nd academic semesters, thus serving as the
beginning of chemical education in the educational
institution.

The purpose of the educational discipline follows
from the goals of the educational and professional
program for the preparation of graduates of a higher
medical educational institution and is determined by
the content of those systemic knowledge and skills that

a specialist must master and are reflected in the
curriculum of the educational discipline "General and
Inorganic Chemistry™ [1]. The main component of the
goal of teaching "General and Inorganic Chemistry" is
to create in students a baggage of factual material on
inorganic and general chemistry, methods of work in
the laboratory for obtaining and studying the properties
of various substances.

According to the requirements of the standard and
the educational and professional program "Pharmacy"
[2], the discipline "General and Inorganic Chemistry"
ensures that students acquire the following
competencies: integral - the ability to solve typical and
complex specialized tasks and critically reflect on and
solve practical problems in professional
pharmaceutical and/or research and innovation
activities using the principles, theories and methods of
fundamental, chemical, technological, biomedical and
socio-economic sciences; integrate knowledge and
solve complex issues, formulate judgments with
insufficient or limited information; clearly and
unambiguously convey one's own knowledge,
conclusions and their validity to a professional and non-
professional audience; special or professional - the
ability to integrate knowledge and solve complex
pharmacy tasks in broad or multidisciplinary contexts.

Calculation problems occupy a special place in the
study of general and inorganic chemistry. Systematic
solving of problems of various levels of complexity
contributes to the qualitative assimilation of chemical
knowledge, the formation of logical thinking, the
ability to use acquired theoretical knowledge in
practice. Also important in solving problems is the
element of interdisciplinary interaction, in particular,
with mathematics, physics, biology and other
disciplines.

The ability to solve problems in general and
inorganic chemistry is reflected in the following
professional competencies: PCOl. The ability to
integrate knowledge and solve complex pharmacy
problems in broad or multidisciplinary contexts; PC02.
The ability to collect, interpret and apply data necessary
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for professional activity, research and implementation
of innovative projects in the field of pharmacy; PC14.
Ability to organize and carry out production activities
of pharmacies for the manufacture of drugs in various
dosage forms according to doctors' prescriptions and
the requirements of medical and preventive institutions,
including substantiation of technology and selection of
auxiliary materials in accordance with the rules of
Good Pharmacy Practice (GPP); PC15. Ability to carry
out pharmaceutical development and participate in the
production of drugs of natural and synthetic origin in
the conditions of pharmaceutical enterprises in
accordance with the requirements of Good
Manufacturing Practice (GMP); PC17. Ability to
organize and carry out quality control of drugs of
natural and synthetic origin in accordance with the
requirements of the current edition of the State
Pharmaceutical University, quality control methods
(QC), technological instructions, etc.; prevent the
distribution of low-quality, counterfeit and unregistered
drugs; PC18. The ability to develop and evaluate
methods for quality control of medicinal products of
natural and synthetic origin, including active
pharmaceutical ingredients, medicinal plant raw
materials and excipients using physical, chemical,
physicochemical, biological, microbiological and
pharmacotechnological methods; to standardize
medicinal products in accordance with current
requirements. Based on the fact that for the acquisition
of almost all special competencies, skills and
knowledge in formation, analysis, research are
necessary, and this in turn involves computational
operations, the ability to solve problems of both
practical and theoretical nature is the basis of all these
competencies.

Starting the study of the discipline from the first
topic of the lesson "Atomic-molecular theory and the
basic laws of chemistry” it is already necessary to be
able to perform calculations using mathematical ex-
pressions of chemical laws.

Due to the reduced number of hours of studying
chemistry in schools [3-4] and due to the fact that
chemistry is not a popular subject for passing an exter-
nal independent assessment (national multi-subject
test) [5], first-year students of the Faculty of Medicine
and Pharmacy have to devote more time to preparing
for classes. Calculation problems in general and inor-
ganic chemistry are one of the complex elements in
studying the discipline, and require additional efforts.
Problems arise primarily with understanding the theo-
retical material and, accordingly, its skillful use when
solving calculation problems. Also problematic were
problems, the solution of which involves writing reac-
tion equations, using the law of conservation of mass,
using information from the periodic table of chemical
elements, and others. When solving problems with ele-
ments of chemical kinetics and thermodynamics, the
main problem is mathematical calculations in which
there are numerical values with a negative sign (calcu-
lations based on Hess's law). Of particular importance
in pharmaceutical education are calculation problems
related to the preparation of solutions with a given
quantitative characteristic from the initial precursors or

from ready-made solutions of a different concentration,
taking into account the conditions of dissolution or di-
lution. Calculation problems on the topic "Solutions"
are the basis of any theoretical and practical chemistry
or in conducting scientific research. Therefore, it is im-
portant to gain an understanding of the ways of express-
ing the composition of solutions (molar, mass, volume
and mass-volume fraction of the solute, molar, molal
concentration, molar concentration of the equivalent
and solution titer). All these quantitative characteristics
of solutions are of practical importance when studying
specialized subjects at the Faculty of Pharmacy,
knowledge of which is necessary for passing the inte-
grated test exam "Step 1".

The ability to solve problems on most of the topics
of the discipline: "Colligative properties of solutions",
"Equilibrium in electrolyte solutions”, "Theory of
strong and weak electrolytes”, "Protolytic processes",
"Buffer solutions”, "Electron transfer reactions",
"Complexation reactions. Coordination compounds", is
a prerequisite for understanding chemical, biochemical
and generally all metabolic processes that occur in the
human body (catabolism, anabolism).

Conclusions. If we summarize the information on
the importance of calculation problems in general and
inorganic chemistry, it should be emphasized that this
component of the educational process lays the founda-
tion for a thorough mastery of specialized theoretical
and clinical professional and practical disciplines - pri-
marily analytical, physical, colloidal and pharmaceuti-
cal chemistry and other professional disciplines, since
it initiates a thorough study of chemical transfor-
mations of substances at the molecular level in the en-
vironment and in the human body. The ability to solve
problems, in addition to fundamental theoretical
knowledge, allows you to master the necessary physical
and chemical research methods.

Students who systematically solve calculation
problems, understand and are able to do this, have well-
developed logical thinking, a base of theoretical and
practical knowledge, skills and abilities, which are sub-
sequently transformed into certain professional compe-
tencies.

The use of computational tasks in the educational
process contributes to the implementation of a number
of didactic principles of learning: scientificity, clarity,
student awareness and activity, the connection between
theory and practice, the strength of knowledge, individ-
ualization, problem-based and developmental learning.
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GREEN ENERGY AND ITS FUNCTIONAL SIGNIFICANCE FOR THE DEVELOPMENT OF
TERRITORIAL COMMUNITIES IN WAR CONDITIONS

Abstract.

The purpose of the article is to analyze modern challenges and assess the socio-economic benefits of green
energy for the development of territorial communities in wartime. The paper presents a classification of the most
common types of green energy, systematizes the socio-economic benefits of using green energy for the development

of territorial communities.

The environmental and economic aspects of the transition to renewable energy sources are considered, as
well as the impact of martial law on the energy infrastructure, investment climate and state policy of Ukraine.

Keywords: green energy, renewable energy sources, efficiency, energy security.

Introduction

Currently, the global world exists in conditions of
increasing cumulative impact of a number of geopolit-
ical, socio-economic, climatic, resource and energy
challenges

Innovative technologies for generating electricity
from renewable sources emerged in the second half of
the 20th century, and the definition of "green™ energy
acquired its theoretical and methodological justifica-
tion and gradual development in the 70s of the last cen-
tury. However, a real technological breakthrough with
further practical implementation intensified only at the
beginning of the 21st century. The replacement of fossil
fuels (coal, oil and gas) as the main energy carriers with
renewable energy sources (RES) began and the annual
rates of their production are constantly increasing.

The beginning of a full-scale war significantly
transformed the meaning, need and value of RES. After
all, preserving the energy independence of the state, the
availability of alternative sources of electricity as the
basis for the functioning of our economy during the
war, and ensuring normal living conditions for resi-
dents of territorial communities, especially those close
to the front line, are the most urgent tasks.

Scientific research on the issue of green energy co-
vers a wide range of problems, namely: substantiating
the need to transition to renewable energy sources, en-
suring energy independence, environmental impact, in-
creasing the economic efficiency of using renewable
energy. After the start of the full-scale invasion, the
area of scientific research of researchers was replen-
ished with the study of security, socio-economic prob-
lems and prospects for the country's post-war recon-
struction, which green energy can solve.

The problems of developing renewable energy
from the standpoint of environmental justification and
technical and technological support are addressed in the
works of such domestic researchers as Klopov 1. [1],
Kudrya S. [2], Kambur O. [3], Melnyk L. [4], Chygrin
O. [5], Skrypnyk A. [6] and many others. The current

problems of preserving, establishing and further devel-
oping green energy in Ukraine in the conditions of war
and post-war reconstruction of the country are consid-
ered in their studies by Mykhaylova L., Semenyshyna
I. [7], Ogdanska O., Chernobryvets S. [8], Zaverbnyi
A., Kis M. [9], Melnyk L., Karintseva O. [10], Ko-
lodiychuk 1., Kurtyak M. [11] and others. It should be
noted that the vast majority of researchers focus primar-
ily on the environmental benefits of green energy, but
its higher cost compared to traditional electricity cannot
be denied. However, technological progress, as a driv-
ing force for the development of the economy and so-
ciety, aimed at reducing the cost of equipment, will
contribute to the gradual reduction of the cost of green
energy and the reduction of the payback period for such
investments. The purpose of the article is to analyze
modern challenges and assess the socio-economic ben-
efits of green energy for the development of territorial
communities in wartime.

Results and discussion

The development of green energy also requires the
development of appropriate infrastructure, which re-
quires land, which is extremely important for the spe-
cifics of agricultural production. Thus, the installation
of solar panels requires significant areas, but wind tur-
bines are more suitable for agriculture, respectively,
without reducing the area under crops.

Summarizing the results of scientific research by
many researchers [5; 9; 10; 11], we will present the sys-
temic socio-economic benefits of using and further de-
veloping green energy.

1. Creation of new jabs. It is noted that the gradual
transition to renewable energy will contribute to eco-
nomic development, expanding the labor market, in-
creasing employment and creating new jobs. For exam-
ple, in the USA, almost 14 million people were cur-
rently employed in the renewable energy sector in
2022, and the trend of increasing employment in this
sector of the economy is only increasing [10].
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2. Gradual reduction of costs for consumers. The
efficiency of renewable energy will only increase, tak-
ing into account the real payback periods of relevant
investments and increased state support for the devel-
opment of renewable energy in the form of subsidies,
grants and subsidies.

3. The presence of macroeconomic efficiency for
business. Thus, the production of solar panels, equip-
ment, and wind turbines is profitable, which will con-
tribute to the creation of additional added value, new
jobs, increased profitability, and increased tax revenues
to the country's budget. On the other hand, investments
in the development of renewable energy significantly
strengthen the country's energy security, reducing the
enormous costs of importing fossil oil and gas. There-
fore, most developed European countries plan to tran-
sition to clean energy in the near future.

4. Increasing access to energy. Renewable energy
sources, thanks to their technological capabilities, can
meet the needs of remote areas and less developed re-
gions of different countries.

5. Meets the criteria of social responsibility of
business, because investing in the development of clean
energy contributes not only to the creation of new jobs,
but also to the development of rural areas and the cohe-
sion of territorial communities.

6. Improving the quality of life of the population.
It is quite clear that the use of clean energy has an un-
deniable environmental advantage - clean air, water and
environment. Therefore - a decrease in morbidity, mor-
tality and an increase in life expectancy.

7. Ensuring energy independence of territorial
communities, especially in conditions of war and post-
war reconstruction of the economy of our country. The
introduction of an economic mechanism for green en-
ergy at local levels will contribute to reducing the de-
pendence of communities on centralized energy net-
works and increase the level of accessibility to energy
sources. 8. Increasing the level of environmental
awareness of citizens, because the transition to green
energy will contribute to the further increase in the be-
havioral skills of the population regarding environmen-
tal protection, environmental conservation and increas-
ing the level of environmental friendliness in the sphere
of economic activity.

The key system-forming industry that ensures the
growth of the efficiency of our state is agriculture.

The characteristic features of a wide range of func-
tional characteristics of agriculture objectively focus on
the close interrelationship between the results of pro-
duction processes and the broad possibility of achiev-
ing other aggregate priority socio-economic results.
The social benefits generated by the production of ag-
ricultural products can be based on the use of renewable
energy sources, which will undoubtedly have a syner-
gistic effect in the form of economic, social and envi-
ronmental benefits.

Successful capitalization of the components of lo-
cal potential with the appropriate attraction of invest-
ments in renewable energy development projects and
effective state support can create not only sources of
livelihood and budget replenishment for rural and ur-
ban communities, but also ensure a gradual increase in

the territorial level of employment, the development of
infrastructure components of the regional market for
agricultural products, food products and the provision
of services.

The need to preserve and restore the post-war
agro-industrial potential and rural areas requires the de-
velopment of new institutional and organizational ap-
proaches, according to which rural territorial commu-
nities, peasant and farm households and agricultural en-
terprises will be considered as creators and managers of
ecosystems. Accordingly, the determination of their ef-
fectiveness will be based on the assessment of the po-
tential consequences of activities for the environment,
the harmonization of economic growth processes, the
level of accessibility to economic benefits and renewa-
ble energy sources for all segments of the population. It
should be noted that the list of structural components
that characterize the level of development of rural areas
(sectoral specificity of agriculture, production and eco-
nomic orientation, inherent features of natural poten-
tial, recreational and tourist opportunities, the direction
of development of product and service markets, the
level of development of infrastructure potential ele-
ments, the state of environmental factors and indica-
tors, the degree of investment attractiveness, activity
and effectiveness of innovative activities, the level of
resource availability) should be supplemented with an
indicator of energy independence.

The constant interaction of people in the condi-
tions of effective norms of behavior on the principles of
mutual responsibility has debunked the persistent idea
that the community, unlike the state and private capital,
cannot manage local resources and ensure effective de-
velopment of the territory. The future of the world
economy lies not in globalization and the expansion of
big capital, but in the creation and development of var-
ious collective communities. Therefore, the most effec-
tive subjects of ensuring rural development are now ru-
ral communities, which are able to make strategic deci-
sions regarding the need to strengthen the energy
independence of the community and intensify the pro-
cess of implementing renewable energy projects at the
local level.

It should be noted that the development and spread
of the use of RES in Ukraine was quite active before
the full-scale invasion. First of all, our country, which
has chosen a future for itself in European society, rati-
fied the Paris Agreement in 2016 and will adhere to the
norms of the Kyoto Protocol.

Our country has legally confirmed its obligations
to reduce greenhouse gas emissions and embark on the
path of combating climate change and global environ-
mental protection. In recent years, Ukraine has taken a
significant step in reforming the energy sector of the
economy and its functioning processes, achieved a sig-
nificant degree of harmonization of the legal frame-
work with European norms and requirements, and un-
bundled its energy networks.

During the last 11 pre-war years, the development
of renewable energy capacities in Ukraine took place at
a fairly significant pace (Table 1).
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Table 1.
Retrospective dynamics of the development of renewable energy capacities in Ukraine, 2010-2021, MW
Types 2010 | 2011 | 2012 |2013 |2014 |2018 | 2019 2020 | 2021
?SOF',E;{) power plants | 30 334 563 485 | 1388 | 4837 | 6076 | 6381
Solar power plants | 0 0 0 05 157 533 779 | 1205
for households
Wind power plants | g 89 258 636 | 1175 | 533 | 1170 | 1314 | 1673
(WPP)
Biomass  power | 10 18 32 61 98 193 | 106 | 121
plants
Biogas power plants 0 0 0 5 39 41 95 103 124
B’I';ﬂ't'shydmpo""er 103 | 203 | 172 | 286 | 251 63 87 109 | 152

Source: compiled based on [2; 9]

Accordingly, the greatest rates of development
were recorded for solar energy - from 1 MW of capacity
in 2010 to 7586 in 2021. Wind energy capacity in-
creased 34 times - from 49 to 1673 MW, and the poten-
tial of bioenergy also developed significantly.

Thus, as of the end of 2021, the total capacity of
the renewable energy sector reached 9656 MW. Partic-
ularly significant rates of development of this type of
green energy were recorded for households, whose ca-
pacity in 2021 increased by more than a third - or by
426 MW. At the same time, the capacity of industrial
solar energy increased by only 5% over the last pre-war
year.

Wind power increased its capacity by 27.3% in
2021 — from 1314 to 1672 MW and 34 wind farms (or
699 turbines) were operating in Ukraine before full-
scale invasion.

At the beginning of 2022, in terms of regional as-
pect, the largest volumes of RES capacities were lo-
cated in Dnipropetrovsk — 14% or 1350 MW, Kherson
—11.8% or 1140 MW, Mykolaiv — 11.6% or 1121 MW
regions. The highest annual growth rates of RES capac-
ities in 2021 were in Mykolaiv (+169 MW), Odesa
(+149 MW), Kherson (+145 MW) and Zaporizhia (+99
MW) regions.

The share of hydropower in total energy consump-
tion during the analyzed period did not change dramat-
ically - from 0.9% in 2010 to 1.0% in 2021. The total
share of solar and wind energy during the analyzed pe-
riod increased 13 times - from 0 to 1.3%. Accordingly,
the largest share in the structure of renewable energy
sources is biofuel energy - 5.2%. In general, the share
of energy supply from renewable energy sources during
2010-2021 increased more than threefold - from 2.0 to
7.5%.

Researchers note that during 2019-2022, Ukraine
was among the top ten countries in terms of the pace of
development of renewable energy [70].

The full-scale war had an extremely destructive
impact on the development of renewable energy capac-
ities, but it gave priority to and increased their value.
Green energy has transformed its key purpose from en-
vironmental to ensuring energy independence and the
basis for preserving the economic potential of a warring
country.

The vast majority of RES facilities are located in
the southern and southeastern regions of the country, so

after February 24, 2022, more than half of all available
capacities were affected.

According to the Ukrainian Wind Energy Associ-
ation, almost 80% of wind power capacity has been
stopped (almost 1,700 MW of energy), 5 wind turbines
in the Kherson region, installed at the Myrnynska,
Syvaska and Novotroitska wind power plants, have
simply been destroyed, 75% of wind power plants are
located in occupied territories (approximately 1,250
MW), 14% of solar power capacity is also located in
occupied territory.

The strategic goal of further development of green
energy is to increase the level of energy independence
and security of Ukraine as a whole and its territorial
communities; activation and development of favorable
mechanisms for attracting investments, technologies
and intellectual property objects to the process of de-
velopment of the renewable energy sector and alterna-
tive fuels.

Conclusions. The vector of the strategic goal of
increasing the well-being and standard of living of the
population, both in today's extremely complex realities
and in the conditions of post-war reconstruction of the
country, is aimed at activating rural development and
economic growth through three strategic goals that
comprehensively cover the activation of economic, en-
ergy and investment factors of agricultural develop-
ment, improving the quality of life and socio-economic
security of residents of the territorial community.

The gradual transition to renewable energy
sources should become a priority component of the
modern energy policy of territorial communities, aimed
at ensuring energy independence in times of war and
compensating for the catastrophic lack of capacity of
traditional sources of electricity.
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