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DZIEDZICTWO ARCHITEKTONICZNE DOMOW MIESZKALNYCH W SZUSZY

Annotation.

Garabagh, with its capital first in Barda and then Shusha, has always been the cultural, political and eco-
nomical centre of Azerbaijan. When Panah Ali Khan constructed the Shusha fortress in 1750, its eastern part-Old
Shusha started to be built up too. Here Shusha had 17 quarters inhabited by Azerbaijanis. For convenience, they
were divided into upper and lower ones. Inhabitans of these quarters used to call themselves proudly galali (living
in fortress). The western part of the city, constructed later, was inhabited, basically, by Christians-Armenians,
Russian and Georgians.

In Shusha and its surroundings, a considerable quantity of defensive constructions has preserved. These ma-
jestic stone monuments of history represent a huge value for researchers. Looking at them, one can understand,
at what cost our ancestors always tried to keep their independence. Palaces, caravanserais, bath and apartment
houses of Shusha, which have preserved up to the present, bear even more information on history and material
culture of the city.

As it is seen, Shusha houses used to be constructed, basically, from stone, with gabled roofs. White and thick
stone, which decorated entire Shusha, was extracted in the surroundings of the city and was dressed by local
masons. Houses had mostly two or three floors with big windows and beautiful entrances. Most of the houses had
also cellars for storage of products and a stable. Many-roomed houses of Garabagh princes, beys and Shusha
traders (imaret, malikana), which were quite numerous in Shusha, had luxury and richness. Such houses had big
halls for receptions of guests and family celebrations.

Adnotacja.

Karabach, ktorego stolicq byta najpierw Barda, a nastgpnie Szusa, od zawsze stanowit centrum kulturalne,
polityczne i gospodarcze Azerbejdzanu. W 1750 roku, kiedy Panah Ali Chan wznidst twierdze w Szuszy, rozpoczeto
rowniez zabudowg jej wschodniej czesci — tzw. Starej Szuszy. Miasto obejmowato 17 dzielnic zamieszkanych przez
Azerbejdzanow. Dla wygody podzielono je na gorne i dolne. Mieszkancy tych dzielnic z dumq nazywali siebie
galali (mieszkancy twierdzy). Zachodnia czesé¢ miasta, zbudowana pozniej, byta zamieszkana glownie przez
chrzescijan — Ormian, Rosjan i Gruzinow.

W Szuszy i jej okolicach zachowala si¢ znaczna liczba budowli obronnych. Te majestatyczne kamienne zabytki
historii stanowiq ogromnq wartos¢ dla badaczy. Przyglgdajqc sig im, mozna zrozumieé, jakim kosztem nasi
przodkowie starali si¢ zachowac swojq niezaleznos¢. Patace, karawanseraje, taznie oraz domy mieszkalne Szuszy,
ktore przetrwaly do dzis, dostarczajq jeszcze wiecej informacji o historii i kulturze materialnej miasta.

Jak widaé, domy w Szuszy budowano gtownie z kamienia i przykrywano dachami dwuspadowymi. Bialy,
masywny kamien, ktory zdobil cate miasto, wydobywano w jego okolicach i obrabiano przez miejscowych
rzemiesinikéw. Domy mialy najczesciej dwa lub trzy pietra, duze okna oraz ozdobne wejscia. Wiekszos¢ z nich
posiadata rowniez piwnice do przechowywania produktow oraz stajnie. Wielopokojowe rezydencje ksiqzqt ka-
rabaskich, bejow oraz kupcow z Szuszy (imaret, malikana), licznie wystgpujgce w miescie, wyrdznialy sie luksusem
i bogactwem. W takich domach znajdowaly si¢ przestronne sale przeznaczone do przyjmowania gosci oraz or-
ganizowania uroczystosci rodzinnych.

Key words: Shusha, Garabagh, apartment houses, architecture, heritage
Stowa kluczowe: Szusza, Karabach, domy mieszkalne, architektura, dziedzictwo

Introduction
Karabakh, the bearer of Azerbaijan's tangible and

khanates separated from the Afshar dynasty (F. Khalili,
2022). The history of Old Shusha (before the Soviet

intangible heritage, and its center, Shusha, are the most
important value for our culture. "The city of Shusha is
one of the most important examples of the post-medie-
val cities of Azerbaijan. The founding of the city of
Shusha coincides with the emergence of independent

rule) can be divided into two main stages, before and
after it joined the Russian Empire.

Panahali aga Javanshir, the founder of the
Karabakh Khanate, of which capital was first in Barda,
then in Shusha, a famous general and statesman, was
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born in Karabakh in a well-known family of the Javan-
shir lineage, served under Nadir Shah Afshar, passed
the school of battle strategy and tactics, and learned the
basics of public administration here. Nadir Shah ac-
cepted him as one of his closest people and gave him
the title of "bey". After the murder of Nadir Shah in
1747, independent khanates such as Ganja, Shirvan,
Shaki, Guba, Baku and others were formed in Azerbai-
jan. In Karabakh, Panahali Bey established the
Karabakh Khanate by persistently fighting local emirs
and maliks who opposed the centralized power. "The
Karabakh Baylarbeyliyi, which was founded in 1551,
was divided into the Karabakh and Ganja khanates, and
the power in the Karabakh khanate passed from the
Gajars to the Javanshirs (the Ziyadoglu Qajars continue
to rule in the Ganja khanate)" (Chingiz Gajar; 2014)

Panahali Khan turns Bayat Castle, which he built
and completed in a short time, into the capital of the
Khanate. Later, Panahali Khan built a new capital near
present-day Aghdam in a place called Shahbulag and
continued to expand the territory of the Karabakh
Khanate at the expense of the lands of the neighboring
Khanates. The increasingly influential Panahali khan
and Sheki, Ganja, Iravan, Tabriz, Garadag khans were
looking for a way to become allies and maintain
friendly relations. In order to be sure of the security of
his family and treasure, Panahali Khan decided to build
a third, this time completely impregnable fortress and
move the capital there. It was founded in 1750 in a
dense forest surrounded by steep cliffs. “The fortress
was initially called "Panahabad" in honor of Panahali
Khan, then "Shusha". Architects and builders from all
over Azerbaijan were invited to build the walls of the
fortress and the city. Residents of the surrounding vil-
lages were moved to the new capital. Khan's palaces,
mosques, baths were being built. In particular, intensive
constructions increased more during the period of Ibra-
himkhalil Khan. The construction was led by the prime
minister of the Khan, Molla Panah Vagif, who was fa-
miliar with construction works very well and per-
formed this work with great love (Chingiz Gajar;
2014).

On May 14, 1805, Karabakh khan Ibrahimkhalil
signed a humiliating treaty with prince Sisianov in the
place called Kurakchay, the results of which are still
visible today for the people of Karabakh and Azerbai-
jan. "According to the Kurakchay Treaty, Ibrahimkhalil
Khan recognized the authority of the Russian emperor,
undertook to pay a tax of eight thousand chervons every
year and became a part of Russia. Armenians brought
from Iran and Turkey were being settled in Karabakh.
As it is known, while the Russians were in the Cauca-
sus, approximately 1.5 million Armenians from differ-
ent countries of the world were moved to the territory
of the former Iravan Khanate alone, and as many Azer-
baijanis were forcibly removed from there (Chingiz
Gajar; 2014). Thus, with the Kurakchay agreement, the
process of rapid Armenianization in Karabakh was
started.

The fighting for Karabakh continued without in-
terruption until 1813, when a peace treaty was signed
between Iran and Russia in the village of Gulustan. Ac-
cording to this agreement, the Karabakh Khanate, of

which capital is Shusha, fell under the rule of the Rus-
sian Empire.

In the order of the commander-in-chief of the Rus-
sian troops in the Caucasus, A. Yennolov it was men-
tioned that, "According to the description of the
Karabakh province, in 1823, about 16,000 Azerbaijani
and 5,000 Armenian families lived in Karabakh. At the
same time, there were 450 Azerbaijani and 150 Arme-
nian villages in Karabakh. There were 5033 Azerbai-
jani nobles, while there were only 1987 Armenian no-
bles. Mostly poor Armenians were moved to Karabakh.

Considering that Azerbaijani families are always
larger, it turns out that only a quarter of the population
in Karabakh and Shusha are Armenians. This is after
many Azerbaijani tribes were removed from Karabakh
by Nadir Shah Afshar and exiled to Iran.

The social composition of the population of old
Shusha was the same as in ordinary Azerbaijani cities.
Representatives of the Khan dynasty, gentlemen,
clergy, officials, craftsmen, merchants, medical work-
ers (doctors, midwives, chiropractors) and pharmacists
of the old, medieval and new formations, teachers of
the old and new generation, cultural figures lived in the
city.

"According to Russian sources, in terms of the
census in Shusha in 1830, the number of artisans in-
creased 10 times, and the number of merchants in-
creased 7.5 times. During that period, the number of
bey families (nobles) increased by 40 times. This can
be explained by the fact that the landowners in the
lower regions of Karabakh had properties in Shusha,
where their families lived and which they visited in the
summer" (Chingiz Gajar; 2014).

The tradition of Shusha architecture as a
unique style in the architectural history of Azerbai-
jan

"Shusha is a museum-city. It is enough to show
just one of the ideas about its architectural monuments
- the idea of calling it "Little Paris". The streets, resi-
dential houses, caravansaries, mosgues, mausoleums
and palaces of Shusha have been described by many
travelers (Chingiz Gajar; 2014).

Elturan Avalov, the leading expert on architecture
of Shusha, divides the construction of the city into three
stages. The first stage is the period of laying the foun-
dation of Shusha, building the fortress walls and cas-
tles, starting the construction of the lower area of the
eastern part and forming the lower quarters. The con-
struction of the upper part of the eastern part of the city
and the formation of the upper quarters during Ibrahim-
khalil Khan's administration is the second stage (1763-
1806). And finally, after the arrival of the Russians in
1805, the third stage resulted in the construction of the
upper western part of the city and its intensive develop-
ment.

In the first stage of the construction of Shusha,
Panahali Khan moved the inhabitants of the former cap-
ital Shahbulag and surrounding villages to Shusha. The
security of the fortress, beautiful natural conditions,
and the location of the city at the intersection of major
trade routes attracted artisans and merchants from all
over Azerbaijan.
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Plots of land were distributed to newcomers, and
according to Karabakh historian Muhammedali bey Ba-
harli, settlement in Shusha began from the Chukhur
quarter located in the lower part of the eastern part of
the city. In the initial stages, the construction was car-
ried out in a disorganized manner, without any plan. At
that time, black roofs, which were widespread in the
lower part of Karabakh and in Ganja were built here.
They were cramped and uncomfortable. According to
some plan, palaces, mosques and caravansary were
built among these houses. After the first people moved
to the new place got used to it, the black roofs were re-
placed by residential houses with their own architecture
characteristic of Shusha. There were enough materials
and craftsmen for their construction. The massive con-
struction of Shusha began during the reign of Panahali
Khan's son Ibrahimkhalil Khan.

Already at the beginning of the 19th century, in
Shusha, "the houses were almost all built of stone, most
of them were covered with thin, narrow boards, and a
kind of planning structure of the city is defined. One of
the first fundamental buildings of Shusha, adjacent to
the fortress walls and towers, was the palace of
Panahali Khan. Its construction began with the laying
of the foundation of the castle walls on top of the rock
in the region that was later named "Chukhur”. Its fa-
cade, decorated with an arched alagap, faced Topkhana.
To the right of it were stables and farm buildings. Later,
Panahali Khan built palaces for his sons with the same
materials and in the same style next to his own palace
(Chingiz Gajar; 2014).

Despite the outward irregularity of Shusha's initial
buildings, it was later divided into distinct neighbor-
hoods like other Azerbaijani cities. Representatives of
certain compatriot societies or related professions and
one generation settled in these neighborhoods, which
differed in size and terrain. In the old (eastern) part of
Shusha, as written by Karabakh historian M.Baharly,
seventeen neighborhoods were formed. Nine of them
were lower neighborhoods, which were Gurdlar, Sey-
idli, Chukhur (more ancient), Dordlargurdu, Haji Yusi-
fli, Dordchinar, Cholgala, Juhudlar, and eight were up-
per neighborhoods that can be identified as Merdinli,
Saatli, Kocherli, Mamayi, Khojamirjanli, Damirchi,
Hamamgabaghi, and Taza.The foundations of urban
planning principles of the future city were laid in the
old part of Shusha. After the occupation of Shusha by
the Russians, the western part of the city, where Chris-
tians lived, began to be intensively populated with Rus-
sians, Georgians, and especially Armenians.

Streets of Shusha

The famous Russian artist V. Vereshagin, who vis-
ited Shusha in 1865, writes about the streets of the city
in his travel notes: It is the capital of the Karabakh
Khanate, it is a very well-fortified place. It is protected
on two sides by bare rocks and on the other two sides
by buildings, walls and towers.

The city of Shusha is completely different from
other cities of Transcaucasia where | have been.
Iravan, Nakhchivan and Yelizavetpol, which | visited
only shortly, have characteristic features of the East.
The houses in these towns are few and low, mostly built

of soil and brick, and are distinguished by their rare
windows and low timbers, lost among the greenery of
the surrounding gardens. The streets are narrow, lit-
tered, crooked, paved with stone or hardly any at all.
Shusha is in stark contrast to these cities. The houses of
this city are straight, beautiful, high, lit by many win-
dows. It was built from the stones of the steep rocks on
which Shusha is located. Big cobblestones are every-
where on the streets. The roofs of the houses are made
of thin wood - European style"

At the intersection of the streets, the walls of the
fences or houses were built from cut and hewn stones
for the convenience of pedestrians and traffic. The
streets were very winding, steep, up and down, concave
and convex, very winding. As the study of medieval cit-
ies surrounded by castle walls shows, such planning of
streets that often change their direction and a lot of cul-
de-sacs was justified during the defense of the city from
the enemy crossing the castle walls.

The pavements of the shopping streets, like most
of the other streets of Shusha, were covered with large,
rectangular stones and paved with river stones. The out-
lying streets were in stark contrast to the central streets.

A cobbled arch sewer was laid under the main
streets. Shusha is one of the few cities of Azerbaijan
with a sewage system. The streets of Shusha were lit by
lanterns, and by the end of the 19th century, there were
30 such street lamps in the city.

In the middle of the 19th century, there were 1856
houses, 476 shops, 11 streets, 4 caravansaries, 2 mar-
kets, 7 baths, 979 wells, 6 squares, 4 stone and two cob-
ble bridges, 9 mosques and 4 churches in Shusha.
Within half a century, the population of Shusha in-
creased dramatically. "Caucazskiy Calendar” (Cauca-
sian Calendar) wrote at the beginning of the 20th cen-
tury that there were 2,983 houses in Shusha. 2,742 of
them were built of stone, 1,191 were covered with iron,
139 with tiles, and 363 with soil. There were 17
mosques, 5 churches, 52 streets, 116 alleys, a city park,
3 hotels, 36 snack bars, 879 craft workshops, and nearly
2,000 merchant shops.

As can be seen from the above-mentioned infor-
mation, the houses in Shusha were mostly built of stone
and covered with inflatable roofs. The white, solid
stone that adorns Shusha was quarried on the outskirts
of the city and carved by local carpenters. Most of the
houses were two or three stories with large windows
and very large street doors. Most of them had cellars
and barns to store food. There were quite a lot of houses
of Karabakh princes, beys and Shusha merchants in the
city. The multi-room mansions were distinguished by
their splendor and wealth. Such houses had large halls
for receiving guests and holding family parties. The
walls were decorated with flower ornaments or battle
and hunting scenes by skilled craftsmen, as is custom-
ary in Azerbaijan. Under the ceiling, alcoves were built
around the perimeter of the rooms to store beautiful
dishes. There were large niches in the walls where blan-
kets, chests, and carpets were stored. Small shelves
were used to store books, a Koran case, pens and writ-
ing materials. Large niches were covered with beautiful
curtains decorated with patterns, ornaments, or beads.
The upper part of the curtains was decorated with a
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fringe and a strip of the same material as the decora-
tions on the fabric of the curtain.

Due to the harsh winter season and heavy rainfall
in Shusha, the angle of the roofs of the houses was very
sharp so that the snow falling on the roof would not
weigh down too much. Houses were built according to
the approved master plan of the city. The courtyards did
not face the street, they were necessarily located behind
the house, and from the streets, elegantly built houses
could be seen, rather than the courtyards. The windows
and doors of all the houses in Shusha faced the street
directly. Local marble stones were laid on the streets,
and sidewalks were made of large cobblestones for pe-
destrians. Thus, carriages could move comfortably.

Mansions in the architecture of Shusha and
their layout

After the foundation of Shusha was laid as the cap-
ital of the fortress city and khanate, as well as a cultural
center, architects, nobles, intellectuals, artists, scien-
tists, musicians, teachers and other artists were invited
here. As a result of their efforts and love, the intelli-
gentsia gathered here created a new Azerbaijani city, a
different society, in an area located in a difficult terrain,
which could be compared with European cities. A suf-
ficient number of schools and madrasahs were opened
and the city developed a lot in a short period of time.
Thus, a large army of intellectuals was formed in
Shusha. Young people from Shusha went to Europe to
study and ensured the recognition of Azerbaijan there.
For this reason, along with national values, European
style and values prevailed in the city, from clothing to
cuisine. These names did not ignore the architecture of
the city.

"As we know, 17 neighborhoods have been built
in the city. Each neighborhood had its own square,
mosque, spring and hammam. The houses in the city
were two and three-story, large-sized, with many large
windows and balconies, and were built of local marble.
The windows were made in grid style, the distance be-
tween the floors was decorated with stone ornaments,
and the roof of the house was covered with tiles. Each
house had a stone inscription with information on it.
This epitaph necessarily contained the Qur'anic verse
and, in many cases, the date of construction of the
house, the name of the architect and the owner"
(Chingiz Gajar; 2014). The houses of old Shusha were
mostly of mansion type. All of them had orchards and
were surrounded by stone fences. Houses form a kind
of street-corridor, their whole walls often faced the
street.

German traveler Baron Von Gatshausen wrote
about the artistic layout of Shusha residential houses in
Shusha in 1843 in the house of Major-General
Jafargulu Khan Javanshir, the grandson of the Khan of
Karabakh Ibrahimkhalil Khan: “...My companion, Mr.
Aderkas, was introduced to him (Jafargulu Khan) in
Shusha and was invited to tea by him. He saw here a
strange mixture of Eastern and European customs and
ways of life. The appearance of the house was no dif-
ferent from the houses of rich Tatars (Azerbaijani) in
Shusha. But inside, there was a hall arranged accord-

ing to European comfort, mirrors on the walls, chande-
liers on the ceiling, furniture made of expensive red
wood in front of the walls, sofas, armchairs, tables,
chairs... The walls were wallpapered, decorated with
paintings, all the things were European neatness and
luxury. The servants were dressed in Tatar clothes and
Circassian chokha."

Wall paintings

From ancient times in Azerbaijan, it was accepted
to decorate the palaces, residences, hammams, coffee
houses and teahouses of partially rich people in Azer-
baijan with battle and hunting scenes, flower bouquets
with birds perched on them, as well as with geometric
patterns. Several palaces in Azerbaijan were famous for
their rich wall patterns. The palaces in Tabriz, Shaki,
Yerevan, and Baku stand out among them. In the north
of Azerbaijan, only the khan's palace in Shaki has sur-
vived to this day, and the palace in Yerevan was burned
by Armenians at the beginning of the 20th century. De-
scriptions of the remaining palaces were recorded in the
travel notes of travelers, scholars and merchants.

Each Azerbaijani's house had relatively large liv-
ing rooms, which were always given special attention
to their layout. In the design of living rooms in Shusha
in the 19th century, in addition to wall patterns, as a
rule, stained-glass windows occupying one of the walls
- grids, decoratively worked steamers, niches, or wall
cabinets with artistically decorated curtains of various
kinds, collected for collection, or porcelain included
shelves lined with dishes. In addition, the rooms were
enlivened colorful Karabakh carpets spread over the
entire floor. In Shusha, the production of carpet sets
with one main point and four elongated parts around it
was widespread.

Shusha was a rich and highly cultured city, and of
course there was a secret competition between the own-
ers of mansions - residential houses in the design of in-
teriors. The middle and lower classes, brought up by the
high artistic traditions of the society, tried not to be left
behind and often painted and colored the walls of the
living rooms themselves, or invited masters who agreed
to do this work for a relatively low price.

The famous Russian artist V. Vereshagin, who
came to Shusha in 1865, later wrote that ornamental
compositions, battle scenes and portraits of heroes were
painted on the walls and ceilings of the houses of
wealthy Shusha residents. He wrote that the wall pat-
terns are distinguished by their rich fantasy, thought out
and executed with great taste.

The names of many of the masters who worked on
wall paintings in Shusha have survived until our time:
Usta Qanbar Karabaghi, his brother Usta Safar, Usta
Ganbar's sons Usta Shukur and Usta Javanshir, Usta
Abbasgulu, his son Usta Hasan and Usta Karim were
among these masters. Some of them participated in the
restoration of Shaki Khan's palace built in 1797 in
1902.

In the paintings of the famous Russian artist V.
Vereshagin, living rooms of middle-class residents
(names not mentioned) are shown. These paintings of
the artist are very important for the interior design of
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Shusha architecture. The artist made a valuable contri-
bution to the history of the city during his short stay in
Shusha. Due to the lack of other research documents
and researchers in this field, examples of easel painting
in Shusha, Baku, Ordubad, Ganja and other cities were
not registered and thus, their details could not be pre-
served to our time. Fortunately, in 1954, N. Mi-
klashevskaya studied the wall patterns of a number of
monuments of Azerbaijan in the 18th-19th centuries,
including the four houses of Shusha. Unfortunately, the
study was conducted almost 30 years after almost all
Shusha mansions and palaces were converted into hos-
pitals, kindergartens, and rest homes, and very little of
those beautiful wall patterns remained. Even the black-
and-white drawings of Nataliya Miklashevskaya, to
whom we are extremely grateful, testify to the high cul-
ture of the monumental painting of Shusha artists and
the fine taste of the owners of the studied houses
(Chingiz Gajar; 2014).

N. Miklashevskaya studied the wall patterns of the
houses of the Mehmandarovs, Haji Mammadov, Is-
kander bay Rustambayev and Safibeyov, only four
mansions of Shusha and provided rare information. Ac-
cording to the researcher, the first three houses were
built by Usta Ganbar Karabaghi. The paintings in Sa-
fibayov's house were painted by an unknown master,
whose style is markedly different from the known
works. The researcher assumes that this is Master Safar,
brother of Master Ganbar. At the same time, N. Mi-
klashevskaya confirms that the wall patterns on the first
floor of the Shaki Khan palace and such compositions
are repeated by the artist Usta Ganbar Karabaghi in the
small room of the Mehmandarovs' house in Shusha.

The researcher wrote that in Azerbaijan, especially
in the houses of Shusha, the surface of the walls was
divided into certain elements: bulging panels, panel and
wall recess.

The more common motifs of wall patterns are plot
compositions that include plant plots, depictions of an-
imals and birds, as well as battle scenes, hunting scenes,
and scenes from classical literary works. "The coloring
of the wall patterns is distinguished by the richness and
brightness of their colors, and the harmony of their
combination. However, this brightness and the extreme
variety of ornamental plots do not create monotony and
tastelessness"”. N. Miklashevskaya studied a small room
and a large living room in the Mehmandarovs' house. It
is believed that the wall patterns of this house are
among the early works of Master Ganbar (80s of the
19th century). Although the paintings in the small room
are in bad condition, only the ceiling and the steamer
remained in the hall. Some plots of the wall patterns of
the first floor of the Shaki Khan palace are simply re-
peated here. This allows showing all parts of the wall
patterns similar to the Shaki patterns of the Mehmanda-
rovs' house. The researcher believes that the wall pat-
terns of the panel in the Mehmandarovs' house are more
delicate compared to the wall patterns of the hall on the
first floor of Shaki Khan's palace due to the neatness of
their work and the subtlety of their colors. Both in the
small room and in the hall, there are bulging-shaped va-
pors covered with dense carvings characteristic of
Shusha.

N. Miklashevskaya, who studied the wall patterns
of the Mehmandarovs' house, compares the grid cover-
ing the entire facade wall of the hall to the grid in Shaki
Khan's palace: "The grid forms a beautiful pattern of
stars and frames with its fine, elegant structure in har-
mony with small colored glass and completes the
unique beauty of the room" (Chingiz Gajar; 2014).

The wall patterns of the houses of Haji Mamma-
dov and Iskandar Bey Rustambayev, which are close to
each other, also belong to Usta Ganbar. Iskander Bey
worked on Rustambayev's house at the very beginning
of the 20th century, shortly before his death. Haji
Mammadov's house was built a long time ago, and of
course the patterns have not survived very well. In both
walls of Iskander Bey Rustambayev's house, which are
covered with beam, there are steamers, and wall cabi-
nets are placed next to them. In Haji Mammadov's
house, the steam room is in a wall with no cupboards
and only beams. The chimneys in both houses are sim-
ilar to the chimneys in the Mehmandarovs' house.

The wall patterns of Safiyev's house were made by
an unknown master. It differs from the wall patterns of
the Shaki Khan palace and the houses described above
in terms of execution methods. There, the simple paint-
ings depicting four angels standing opposite each other
on their knees, most likely indicate the taste of the
owner, not the artist. Such scenes were in vogue in cof-
feehouses, hammams, and the houses of the lower clas-
ses of the society.

The absence of battle and hunting scenes in the
houses described above, where Usta Ganbar worked,
convinces Nataliya Miklashevskaya that even though
there was his signature in Shaki Khan's palace, the bat-
tle and hunting scenes were not painted by Usta
Ganbar, but by his brother Usta Safar. In our opinion,
the absence of scenes from the past in the later wall pat-
terns can be explained by the negative attitude of the
tsarist administration to the advertisement of the heroic
passerby of the peoples in the occupied territories. Ac-
cording to contemporaries, the baths in old Shusha
were decorated very brightly and with great imagina-
tion, as well as in a banal way. A large part of the wall
patterns fell on the facade of the building and the dress-
ing area. Most of the baths were decorated from the in-
side and outside with scenes of battles, hunting, wres-
tling of wrestlers, as well as paintings of works by Ni-
zami, Ferdowsi, and other classics of Azerbaijani and
Persian literature.

Shebeke in Shusha

The big houses of this city differ from the houses
of other Caucasian cities with their renovation and she-
beke (network) of stained-glass windows. The paint-
ings of the Russian artist V. Vereshagin are a great
proof of this. As can be seen from his works, the carved
windows of the Shebeke replaced the entire wall of the
room from ceiling to floor, or part of it, depending on
the layout of the building. Such windows created a joy-
ful palace mood with matching bright carpets on the
floor and wall patterns decorated with multi-colored or-
naments. Craftsmanship was well developed in Shusha,
and there was no problem finding craftsmen and wood
for traditional Shebeke production. Window frames
and grids were assembled from standard boards without
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nails. One square meter of the window net consisted of
3-5 thousand such boards glued together. The colored
glasses formed a 10-12-rayed star in the Shebeke. The
selected drawing was repeated symmetrically. The win-
dows went up and down. The structure of the Shebeke
was the same as in Shaki. The general appearance of
the paintings of the Shebeke art of Shusha is much more
elegant and complex than that of the art of Shebeke in
Shaki.

There were the remanings of Shebeke art in the
houses of Mehmandarovs, Haji Mammadov, Isgandar
bey Rustambayov, Zohrabbayovs and others in Shusha.

Chimneys (bukhari) in the houses of Shusha

Houses of the people of Shusha were heated with
Bukharis, mangals (usually with very beautiful decora-
tive arrangement), and in poor families, in old times,
with ovens. Almost all houses had a Bukhari in at least
one room. Bukhari was an indicator of the owner's pros-
perity and financial status in the houses Shusha and
Shaki. There was a secret competition between Shusha
nobles for the beauty, size and efficiency of their Bu-
kharis.

Unfortunately, only black and white drawings of
these Bukharis have survived to our time. Due to their
quality and clarity, the best are the paintings of the Bu-
khari painted by V. Vereshagin. Unfortunately, he did
not mention the names of the owners of the most inter-
esting houses with bukharis.

In her article (1954) related to the wall ornaments
of Azerbaijan, N. Mikhlashevskaya provides interest-
ing information. About the bukhari in the house of the
Mehmandarovs, she writes: “Its construction is charac-
teristic for the bukharis of Shusha. Bukhari is built a
little bit forward from the line of the wall and it has a
four-square shape with a chimney formed extension
with the height of a meter and a half. There is small
decorative square located above it. Above this square,
it is completed with wall paintings of steaming flowers
directly on the wall. The firework on the steamer's mir-
ror is framed by a complex ashlar arch. Bukhara is not
so richly decorated. The simple geometric plant orna-
ment adorning its well-profiled stripes is a highlight.
The wall colors of stylized flowers on a blue back-
ground are repeated in the tympans of the bulging shape
of the fireplace, as in the tympans of the panel of the
adjacent room. There is very little bronze color in Bu-
khari's murals. As already mentioned, the frescoes of
the ceiling are well preserved. This cannot be said about
Bukhari's wall paintings" (Miklashevskaya; 1952).

The walls of the hall in the house of Iskandar Bey
Rustambayev have two identical bukhari, and in the
house of Haji Mammadov, there is one. All three bu-
kharis are of the same type: "The bukhari is located in
the center of both walls of the hall of Rustambayev's
house, which are covered with shalbanbasi, and its wall
cabinets are located on the sides."

In Mammadov's house, there is only one chimney
in the center of a wall covered with shalbanbasi (to the
right of the entrance door). The bukharis of these
houses are similar in composition to the bukharis of the
hall of the Mehmandarovs' house.

N. Miklashevskaya describes the wall patterns of
the bukhari located in the house of Haji Mammadov,
where the artist Usta Ganbar worked: "The basic plot
of the bukhari's patterns is a pheasant composition sur-
rounded by roses. According to the size, shape and
color of the pheasant, it is the same as the other wall
patterns of Usta Ganbar.

Mansions

Since the number of wealthy people in Shusha was
large, houses were built more luxuriously than others.
All of these factors made Shusha a very beautiful city.

The architectural style of a number of houses has
been relevant at all times. For example, the entrance
door of Jahangir Khan's house (the building where the
Shusha District Police Department is located) has a
block system. After entering through the gabled front
door from the street, one can go up the stairs and enter
the rooms. The windows of the house are very close to
the floor, they are placed higher than 20 cm from the
floor. There is a large gate in the building itself for the
entrance of the carriage to the yard. In such houses,
even in the 19th century, there was a bathroom in the
second and third stages. In order to drain the dirty wa-
ter, siphon-shaped channels were made in the raft mar-
ble stones, which prevented the unpleasant smell from
coming from the pipe.

The same words can be said about the palace com-
plexes of Haji Gulu, Khan's daughter Natavan, Bahman
Mirza Gajar, Asad Bey, Mehmandarovs and others, as
well as the mansions of Haji Dadash, Zohrabbayov and
many other houses.

The Mansion of the Mehmandarovs

One of the historical properties located in the city
of Shusha is the house of the Mehmandarovs, which is
an example of 18th century architecture. The represent-
atives of the Mehmandarov family performed military
and political duties in the administration system of the
Karabakh Khanate, as well as the whole Azerbaijan.
This family is also known for its officials, generals, pro-
fessors, doctors and many intellectuals. There were of-
ficials who performed many duties in the management
system of the Azerbaijani khanates. One of those posi-
tions was called "Mehmandar". This word is of Persian
origin and means "hospitable", “guest loving”. The
main task of the Mehmandar was to welcome, accom-
modate, organize food and drinks for official guests, or-
ganize their rest at the appropriate level and provide
other services. During the rule of Karabakh Khal Ibra-
himkhalil Khan Javanshir and his son Mehdigulu Khan,
this position was performed by a person named Ali. The
name of the Mehmandarov dynasty begins with that
person.

The descendants of the Mehmadarovs have been
forever written in the history of Azerbaijan not only
with dozens of historical figures from this family, but
also with the masterpieces of Shusha architecture, the
architectural face of the city, the "Building of the
Mehmandarovs". The mansion complex of the
Mehmandarovs, which is considered a historical-archi-
tectural monument of the 18th century, was built by the
representatives of the Mehmandarov generation, who
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performed many civil and military duties in the admin-
istrative system of the Azerbaijani khanates, including
the Karabakh khanate. The mansion complex of the
Mehmandarovs, located in the Taza quarter of Shusha,
includes two large residential houses (one of which has
not survived), a small residential house and a mosque.
Later, a spring was built on the road leading to the
mosque.

When Mirza Ali Bey resigned from his position
due to his age, for his special and invaluable services in
the development and strengthening of the Karabakh
Khanate, Mehdigulu Khan Javanshir, along with many
awards, gave him an additional plot of land thirty-five
long and thirty arshins wide in a prominent located in
well-kept corner of the "Taza quarter”. And Mirza Ali
Bey decided to build a house for his children in this
beautiful place. He wanted to build here an original and
beautiful palace with a special architectural appear-
ance, which would stand out from other buildings in the
city with its splendor, wealth, in short, external beauty,
be worthy of the name of his ancestors, and represent
the glory of his honorable generation for years and gen-
erations. For this purpose, he invited the famous archi-
tect of his time, Karbalai Safikhan Karabakhi, who was
the author of several magnificent buildings not only in
Karabakh, but also in Transcaucasia and across the Cas-
pian Sea. The master craftsman worked very hard on
the project of the building, put a lot of effort into it, and
presented it to Mirza Ali. The customer, who under-
stood the construction works well, agreed to start the
project, valuing the architect's work.

The construction of the building erected under the
personal leadership of Karbalai Safikhan Karabakhi
was completed on time. The talented and tasteful pro-
fessional architect gave the owner a two-story, beauti-
ful, indestructible palace-style private residence made
of hewn local stones. With its horse stable, cellar for
storing food, kitchen, large hall for family parties and
guests, large courtyard, chimney and garden, this man-
sion was not inferior to the palaces of princes and no-
bles. Later, auxiliary and farm buildings were added to
the building, and it became a fundamental, large resi-
dential complex distinguished by its excellence. Thus,
a work of art was created in Shusha, which is one of the
masterpieces of Karabakh architecture and defines the
architectural face of the city. It is name as the “Mansion
of the Mehmandarovs” is written to the national history
of architecture.

The wall paintings in the interior of the house were
made by the master Ganbar Karabagi. Ganbar Rahim
Oghlu Karabagi is known in the Middle East as an ar-
chitect and sculptor. He is the author of various decora-
tive panels and compositions that decorate the interiors
of a number of residential houses in Shusha and Shaki.

In the early years of the 20th century, the road
leading to the building was called "Mehmandarovs
Street". The residential complex of the Mehmandarovs
had completely different functions during the years of
Soviet rule (since 1930), the district hospital and many
other state offices operated here. After its restoration in
the eighties of the last century, it became a real treasure
of science, culture and art, and this time it opened its

doors to its guests as a carpet museum and began to
serve the spiritual world of our people (Guliyev; 2019).

According to the information of the Ministry of
Culture regarding the mansion complex of the
Mehmandarovs: The mansion complex of the
Mehmandarovs was first passported by the Ministry of
Culture of the Azerbaijan SSR in 1977-78. The
Mehmandarovs' large residential building functioned as
the Shusha City Hospital during the Soviet era. On May
19, 1987, the Shusha branch of the State Museum of
Azerbaijan Carpet and Folk Applied Art (currently the
Azerbaijan National Carpet Museum) started operating
in the residential complex that once belonged to the
Mehmandarov family. Since the city of Shusha was oc-
cupied by the Armenian armed forces in 1992, the ex-
hibits that could be transported in the branch were evac-
uated and brought to Baku. During the war, the mansion
complex of the Mehmandarovs was seriously damaged
and destroyed. Most of the buildings on the property
were demolished. During the Armenian occupation, the
Mehmandarovs' small residential building functioned
as the Shusha History Museum.

The mosque on the territory of the complex was
appropriated by the Armenians and turned into a Geol-
ogy Museum. Huge reconstruction works carried out by
the Azerbaijani state in our territories liberated from oc-
cupation, including the restoration and construction
process carried out in Shusha, are executed in accord-
ance with the original architectural style of Shusha. The
historical buildings of the city are being restored as part
of the works. Currently, the Mehmandarovs' mansion
complex is undergoing renovation and restoration. It
can be said without hesitation that Mehmandorov's
mansion is one of the symbols of Shusha. As you can
see, the mansion is not only a residential house, but a
complex with a certain history.

One of the most beautiful palaces in Shusha is the
palace built by the Karabakh merchant Haji Gulu. Built
in 1851, the three-story palace consisted of 46 rooms
and 2 large guest halls. The architectural monument
was built taking into account national values and the
most beautiful traditions of Azerbaijani architecture.

One of the most beautiful estates of the 19th cen-
tury is the Bahman Mirza Govanli Qajar palace com-
plex. This house located in Kocharli neighborhood and
other buildings belonging to the complex were in the
inventory of the Shusha Rest House until the occupa-
tion. Additional buildings were added to this house in
the 60s and 70s of the last century. After the occupa-
tion, most of the houses were destroyed, and some were
completely demolished. The mosque and the fountain
of the mosque, located in the Kocharli quarter, were
built with the order of Bahman Mirza Qajar and entered
the territory of the palace complex.

It should be noted that Field Marshal Bahman
Mirza Gajar, the son of Abbas Mirza Gajar Govanli and
Assiyeh Khanum, the heir of Azerbaijan and the prince
of Iran, was forced to flee to the Caucasus in 1848 as a
result of palace quarrels. Bahman Mirza settled in
Shusha, moved his harem, children and close people
here.

Ker Porter describes the rooms of the palace in
Tabriz that belonged to Bahman Mirza's father Abbas
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Mirza (the wall paintings of the palace probably belong
to the famous Azerbaijani artist Allahverdi Afshar) as
follows: "The various shelves on the walls are filled
with paintings of old shahs. These paintings are dedi-
cated to their hunting skills, as well as Abbas Mirza's
own dangerous hunting episodes. In Iran, the subjects
of such entertainment were depicted as fierce as wild
animals, just like the objects of hunting. Portraits of
beautiful women also found their place in the halls of
the palace of this polite prince. The artists of the coun-
try use a lot of gold, silver and bright, metallic colors
to emphasize the luxury and grandeur of the portraits
of the rulers. The portrait itself is a magnificent deco-
ration of the palace walls. In 1739, when Nadir Shah
Afshar marched to India, he seized too many jewels
from the rich treasury of the Great Mughals. Among
them was the famous Peacock Throne, which was set
with extremely precious stones on a heavy gold base.
These jewels can also be seen in the "Gajar style" por-
traits painted later, especially in the portraits of Fatali
Shah, on his arms, crown, weapon and belt decorated
with many emeralds and diamonds.

The house of the palace complex of the famous
Azerbaijani poetess Khurshid Banu Natavan, daugh-
ter of Khan, is considered one of the pearls of Shusha
architecture of the 19th century. In the past, a plaque
was placed on the building, at the entrance of the house.
After the occupation, the inscription on the stone tablet
was erased and destroyed by the Armenian invaders in
order to fake the history. On the plaque it was written:
"Khurshudbanu Natavan, a prominent representative of
the 19th century Azerbaijani literature, a smart and cul-
tured daughter of her age, was born in this house and
lived and created here (1830-1897). The other house,
which is part of the Khan Gizi Palace complex, dates
back to the 18th century.

The most eye-catching properties of Shusha’s ar-
chitecture of the 18th century include Husuu Hajiyev's
Haji's property located in the Yusifli quarter, Asad
Bay's palace complex house, Mashadi Tagi and Yusif
Vazir Chamanzaminli's house located on Mir Hasan
Vazirov Street, Khan Shushinsky's house located in the
Chol Gala quarter, and the houses of the famous Azer-
baijani opera singer Bulbul. Most of the houses located
in the Haji Yusifli neighborhood were built in the 18th
century.

The mansions built in the 19th century, distin-
guished by their size and rich design such as the man-
sion of the Zohrabbayovs located in the Gurdlar neigh-
borhood, the mansion of Aslan Garasharov located in
the Mamayi neighborhood, Khan Evi (the Khan's
house) located in the Kocharli neighborhood, the house
of Haji Bashir located in the Mardinli neighborhood
(Zulfugar Hajibayov also lived in this house), and the
house of Haji Muhammad, Jahangir khan's house, Haji
Alibaba's house (technical vocational school building)
located on Ahmed bey Agha oglu street, Hamamgabagi
neighborhood, Haji Dadash's house located in Taza
neighborhood, Ugurlubayov's mansion located on Kar-
balayi Safikhan Karabagi street, the house of house
Sadigjan, the famous tarzan (tar master) of Azerbaijan,
the author of modern Azerbaijani tar, located in Ko-

charli neighborhood, the house of Jafargulu Agha Ja-
vanshir and Firudin Bey Kocharli, the house of Ja-
hangir Khan Nuribeyov (the building of the Shusha
District Police Department) located on Sadigjan Street
and other mansions are examples of high architectural
and tasteful design of residential houses in Shusha.

Another famous residence of the 19th century is
the house of the Azerbaijani composer Uzeyir
Hajibeyov, which later served as a museum. On the en-
trance of the house, information was written about the
birth and living of Uzeyir Hajibeyli and his brother
Zulfugar Hajibeyli in this house. The plaque, which
was destroyed during the occupation, could not be
found. Most of the houses located in Mamayi district
were built in the 19th century.

Unfortunately, after the occupation of the city of
Shusha, the Armenian aggressors literally razed
Shusha, the land of miracles, to the ground without ig-
noring the demands of international organizations
about the inadmissibility of destruction of historical
monuments in the occupied territories, with the aim of
destroying the evidence confirming that the city was
historical part of Azerbaijan.

On September 27, 2020, a great war of honor be-
gan in response to the next provocations of Armenian
terrorists who were not satisfied with keeping the lands
under occupation. The lands occupied by Armenina
starting from the beginning of 1988, resorting to all
dirty deeds, for 6 years until 1944, were released within
44 days.

In 2022, President Ilham Aliyev declared this year
"the year of Shusha" to celebrate the 270th anniversary
of the city of Shusha (the city of Shusha was founded
in 1752 by Panahali Khan). This event led to the accel-
eration of works aimed at the restoration of Shusha's
architectural monument, as well as the revival of its cul-
tural life and infrastructure.

Conclusion

Some researches believe that, the main purpose of
the construction of the five-story buildings built in
Shusha during the Soviet era was not to accommodate
people, but to demolish historical properties and to lose
traces of Azerbaijan in Shusha. As at that time, this pol-
icy manifested itself in different forms in all parts of
Azerbaijan. Historical-architectural monuments of
Shusha city have a unique and irreplaceable place in the
history of Azerbaijan. Although it is said that the
houses of Shusha are not different from the houses of
other regions of Azerbaijan, we think that in Shusha,
mainly two-story properties built from local rock stones
are quite different. It is possible to differentiate them
from residential houses in other regions with their
unique construction style and architectural elements.
The solution of the entrance portal, which is made of
wooden lattice window, glazed balcony, columns, rail-
ings and carved stone elements can be the example of
this. Unfortunately, most of these buildings have not
survived to our time.
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ARTIFICIAL INTELLIGENCE-BASED CYBERSECURITY STRATEGIES IN ICT:
CONTEMPORARY CHALLENGES AND APPLICATION PROSPECTS

Abstract

The rapid development of information and communication technologies (ICT) has led to a significant increase
in the complexity and scale of cybersecurity threats. Emerging technologies such as cloud computing, big data,
the Internet of Things (10T), and 5G have expanded digital ecosystems, creating new attack surfaces. In this con-
text, traditional security mechanisms are increasingly insufficient against dynamic and adaptive threats. Conse-
quently, the integration of artificial intelligence (Al) and machine learning (ML) into cybersecurity has become a
critical research and application area. This article examines the theoretical foundations, application domains,
advantages, and limitations of Al-based cybersecurity approaches. Furthermore, it explores practical implemen-
tations, ethical and legal considerations, and future development trends in modern ICT environments.

Keywords: cybersecurity, threats, artificial intelligence, machine learning

Introduction

The acceleration of digital transformation has re-
sulted in governments, businesses, and individuals re-
lying heavily on information systems for everyday op-
erations. Digital platforms now support critical infra-
structures, financial transactions, healthcare services,
education, and public administration. This growing de-
pendence on interconnected systems has significantly
increased exposure to cybersecurity threats. As organi-
zations migrate to cloud environments and adopt mo-
bile and remote work solutions, the attack surface ex-
pands, providing adversaries with more entry points.
Consequently, cybersecurity has evolved from a tech-
nical concern into a strategic priority for both public
and private sectors.

This reliance on digital technologies has led to a
substantial increase in both the number and sophistica-
tion of cyberattacks. In recent years, ransomware, so-
cial engineering attacks, zero-day vulnerabilities, and
distributed denial-of-service (DDoS) attacks have be-
come widespread. Attackers increasingly employ auto-
mated tools, artificial intelligence, and advanced per-
sistent threat (APT) techniques to bypass conventional
defenses. Moreover, cybercriminal groups operate in
organized networks, sharing tools and exploiting vul-
nerabilities across industries. Global economic losses
from cybercrime are projected to reach trillions of dol-
lars annually, highlighting the urgent need for advanced
security solutions (Morgan, 2020). The financial im-
pact is accompanied by reputational damage, opera-
tional disruptions, and potential risks to national secu-
rity, further emphasizing the critical nature of cyberse-
curity investments.

Traditional cybersecurity approaches primarily
rely on rule-based systems and signature-based detec-
tion mechanisms. While these methods were effective
against known threats, they struggle to detect new and
evolving attack patterns. The rapid growth of big data,
0T devices, and high-speed networks generates vast

volumes of security-relevant information that exceed
human analytical capacity. Security analysts often face
alert fatigue due to the overwhelming number of warn-
ings generated by traditional systems. As a result, or-
ganizations require intelligent and automated solutions
capable of analyzing complex datasets and responding
to threats in real time (Sommer & Paxson, 2010).

Artificial intelligence offers new opportunities in
cybersecurity by enabling systems to analyze large vol-
umes of data and detect anomalies in real time. Ma-
chine learning algorithms can identify suspicious be-
havior patterns, while deep learning models can recog-
nize complex attack signatures. Unlike traditional
systems, Al-based approaches learn from historical
data and continuously improve their performance.
These systems can correlate events across multiple
sources, such as network traffic, endpoint logs, and user
behavior, providing a holistic view of security threats.
Al-driven solutions are particularly effective in detect-
ing insider threats, phishing campaigns, and advanced
persistent attacks that often remain undetected by con-
ventional tools.

Furthermore, Al-based systems are capable of au-
tomated threat detection and response, reducing human
intervention and improving efficiency (Goodfellow et
al., 2016). Automation enables security operations cen-
ters to prioritize incidents, isolate compromised de-
vices, and implement mitigation strategies within sec-
onds. This rapid response significantly reduces the
dwell time of attackers within systems. In addition, Al
enhances predictive capabilities by identifying patterns
that indicate potential vulnerabilities before they are
exploited. These capabilities make Al an essential com-
ponent of modern ICT security infrastructures.

The integration of artificial intelligence into cy-
bersecurity also aligns with broader technological
trends such as cloud computing, edge computing, and
5G networks. These technologies increase connectivity
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and data exchange but also introduce new vulnerabili-
ties. Al-based security solutions can dynamically adapt
to these evolving environments, ensuring continuous
protection. As cyber threats continue to grow in scale
and complexity, the adoption of Al-driven cybersecu-
rity strategies is no longer optional but necessary for
maintaining resilient digital ecosystems.

Theoretical Foundations of Al in Cybersecu-
rity

Artificial intelligence systems are computational
models capable of learning from data and making in-
formed decisions. In cybersecurity, these models ana-
lyze network traffic, user behavior, system logs, and ap-
plication-level activities to identify potential threats.
The increasing complexity of digital infrastructures re-
quires intelligent analytical mechanisms capable of
processing heterogeneous data sources. Al-based cy-
bersecurity solutions rely on statistical learning, pattern
recognition, and predictive analytics to detect mali-
cious activities before they cause significant damage.
These systems operate by identifying correlations
among events, recognizing deviations from normal be-
havior, and adapting to new threat patterns over time.

Machine learning methods are generally catego-
rized into supervised learning, unsupervised learning,
and reinforcement learning. Supervised learning relies
on labeled datasets to classify attacks and benign activ-
ities. Algorithms such as decision trees, support vector
machines, and random forests are commonly used in
intrusion detection systems. These models learn from
historical attack data and can accurately classify known
threats. However, their effectiveness depends heavily
on the availability of high-quality labeled datasets,
which are often limited in real-world cybersecurity sce-
narios.

Unsupervised learning techniques address this
limitation by detecting anomalies without requiring la-
beled data. Clustering algorithms, such as k-means and
hierarchical clustering, group similar patterns and iden-
tify deviations that may indicate malicious behavior.
Dimensionality reduction techniques like principal
component analysis (PCA) are also used to simplify
large datasets and highlight abnormal patterns. These
methods are particularly useful for identifying zero-day
attacks and previously unknown threats, which tradi-
tional signature-based systems fail to detect. By mod-
eling normal system behavior, unsupervised learning
approaches enable continuous monitoring and early de-
tection of suspicious activities.

Reinforcement learning, on the other hand, ena-
bles systems to develop optimal defense strategies in
dynamic environments. In this paradigm, an agent in-
teracts with the environment and learns through re-
wards and penalties. In cybersecurity, reinforcement
learning can be applied to automated incident response,
adaptive firewall configuration, and network traffic
management. For example, a reinforcement learning-
based system can dynamically adjust access controls or
reroute traffic to mitigate distributed denial-of-service
(DDoS) attacks. This adaptive capability makes rein-
forcement learning particularly valuable in rapidly
changing threat landscapes (Sutton & Barto, 2018).

Deep learning algorithms, particularly convolu-
tional neural networks (CNNs) and recurrent neural
networks (RNNS), have gained prominence in cyberse-
curity applications. These models are capable of pro-
cessing high-dimensional data and identifying complex
patterns. CNNs are widely used for analyzing struc-
tured security data, such as packet payloads and mal-
ware binaries, while RNNs are effective for sequential
data analysis, including network traffic flows and user
behavior logs. Long short-term memory (LSTM) net-
works, a variant of RNNs, are especially useful for de-
tecting temporal dependencies in cyberattacks.

For example, deep learning-based intrusion detec-
tion systems can analyze network traffic and identify
malicious activities with high accuracy (LeCun et al.,
2015). These systems automatically extract relevant
features from raw data, eliminating the need for manual
feature engineering. Additionally, autoencoders and
generative adversarial networks (GANS) are increas-
ingly used for anomaly detection and adversarial de-
fense. Autoencoders learn compressed representations
of normal behavior and flag deviations, while GANs
can simulate attack scenarios for training robust detec-
tion models.

Another important theoretical aspect is feature en-
gineering and data preprocessing. Cybersecurity da-
tasets often contain noisy, imbalanced, and heterogene-
ous data. Techniques such as normalization, feature se-
lection, and data augmentation improve model
performance. Handling class imbalance is particularly
important because malicious events typically represent
a small fraction of overall data. Methods such as over-
sampling, undersampling, and synthetic data genera-
tion help address this issue.

Moreover, ensemble learning techniques combine
multiple machine learning models to improve detection
accuracy. Hybrid approaches integrating supervised
and unsupervised learning methods are increasingly
used in cybersecurity research. These systems leverage
the strengths of different algorithms to enhance robust-
ness and reduce false positives. As cyber threats evolve,
theoretical advancements in Al models continue to play
a crucial role in developing adaptive and intelligent cy-
bersecurity solutions.

Al Applications in Cybersecurity

Acrtificial intelligence is widely applied in various
cybersecurity domains, transforming how organiza-
tions detect, prevent, and respond to threats. One of the
primary applications is network traffic monitoring. Ma-
chine learning algorithms learn normal traffic behavior
and detect anomalies, which is particularly useful in
identifying distributed denial-of-service (DDoS) at-
tacks, botnet activities, and suspicious lateral move-
ment within networks. Al-based intrusion detection
systems (IDS) and intrusion prevention systems (IPS)
continuously analyze packet-level and flow-level data
to identify malicious activities. These systems improve
detection rates while reducing false positives, a com-
mon challenge in traditional rule-based monitoring
tools. Additionally, Al-driven traffic analysis can iden-
tify encrypted threats by analyzing metadata and traffic
patterns without decrypting sensitive data, thereby pre-
serving privacy while enhancing security.
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Another important application is malware detec-
tion. Traditional antivirus systems rely on signature-
based detection, which is ineffective against new and
unknown threats. Al-based solutions analyze behav-
ioral patterns and detect previously unseen malware
variants. Machine learning models examine file struc-
ture, execution behavior, memory usage, and system
calls to determine whether a program is malicious. This
proactive approach enhances organizational resilience
against evolving cyber threats (Sommer & Paxson,
2010). Furthermore, deep learning techniques can clas-
sify polymorphic and metamorphic malware that con-
stantly changes its code to evade detection. Al-powered
sandboxing environments also execute suspicious files
in isolated systems and analyze their behavior in real
time, improving detection accuracy and reducing re-
sponse time.

Al isalso used in identity and access management.
Behavioral biometrics analyze typing patterns, mouse
movements, navigation habits, and other behavioral
characteristics to authenticate users. This additional se-
curity layer reduces the risk of account takeover and in-
sider threats. Unlike traditional authentication methods
such as passwords or tokens, behavioral authentication
operates continuously in the background, ensuring that
the legitimate user remains active throughout the ses-
sion. If abnormal behavior is detected, the system can
trigger additional verification steps or automatically
terminate access. This approach is particularly useful in
preventing credential theft and unauthorized remote ac-
Cess.

In addition to these applications, Al plays a critical
role in phishing detection and email security. Natural
language processing (NLP) techniques analyze email
content, metadata, and sender behavior to identify
phishing attempts. Al systems can detect subtle linguis-
tic patterns, malicious links, and spoofed domains that
often bypass traditional filters. As phishing attacks in-
creasingly use social engineering tactics and personal-
ized messages, Al-based detection becomes essential
for protecting users from credential theft and financial
fraud.

Al is also widely applied in security orchestration,
automation, and response (SOAR) platforms. These
platforms integrate Al algorithms to automate repeti-
tive security tasks, prioritize alerts, and coordinate in-
cident response actions. For example, Al can automat-
ically isolate infected endpoints, block malicious IP ad-
dresses, and update firewall rules without human
intervention. This automation significantly reduces re-
sponse time and allows security analysts to focus on
complex investigations.

Another emerging application is threat intelli-
gence analysis. Al systems aggregate data from multi-
ple sources, including threat feeds, dark web monitor-
ing, and vulnerability databases. By correlating this in-
formation, Al can predict potential attack vectors and
provide actionable insights. Predictive analytics ena-
bles organizations to implement preventive measures
before attacks occur, shifting cybersecurity strategies
from reactive defense to proactive risk management.

Moreover, Al enhances endpoint security by mon-
itoring device-level activities. Endpoint detection and

response (EDR) solutions use machine learning to iden-
tify suspicious behavior such as privilege escalation,
unauthorized file access, and abnormal process execu-
tion. These systems provide real-time visibility across
endpoints and support rapid containment of threats.

Overall, Al applications in cybersecurity extend
across multiple layers of ICT infrastructure, including
networks, endpoints, applications, and user behavior.
By combining automation, predictive analytics, and be-
havioral analysis, Al-driven solutions significantly im-
prove the effectiveness and efficiency of modern cyber-
security frameworks.

Big Data and Al in SIEM Systems

Modern organizations generate massive volumes
of security-related data from diverse sources, including
network devices, servers, applications, cloud platforms,
and endpoint systems. Logs, alerts, authentication rec-
ords, and user activity data are continuously produced,
creating complex datasets that are difficult to analyze
using traditional tools. Security Information and Event
Management (SIEM) systems aggregate and analyze
these data sources to provide centralized visibility into
organizational security posture. However, conventional
SIEM platforms often struggle with scalability and gen-
erate excessive false positives, making it challenging
for security analysts to identify genuine threats. The in-
tegration of artificial intelligence and big data analytics
significantly improves the performance and efficiency
of SIEM systems.

Al enhances SIEM effectiveness by identifying
correlations among events and reducing false alerts.
Machine learning algorithms analyze historical data to
understand normal system behavior and detect devia-
tions that may indicate malicious activity. These mod-
els can identify subtle relationships between seemingly
unrelated events, such as unusual login attempts com-
bined with abnormal network traffic patterns. Machine
learning models can also prioritize threats based on se-
verity, likelihood, and potential impact, allowing secu-
rity teams to focus on the most critical incidents. Fur-
thermore, Al-driven SIEM systems automate incident
response processes by triggering predefined actions,
such as blocking suspicious IP addresses, isolating
compromised devices, or generating alerts for further
investigation (Behl & Behl, 2017).

Big data technologies play a crucial role in sup-
porting Al-powered SIEM platforms. Distributed com-
puting frameworks such as Hadoop and Spark enable
the processing of large-scale security datasets in real
time. These technologies allow SIEM systems to ana-
lyze streaming data and detect threats as they occur.
Real-time analytics is particularly important in mitigat-
ing fast-moving attacks, including ransomware and dis-
tributed denial-of-service (DDoS) incidents. By com-
bining big data infrastructure with Al algorithms, or-
ganizations can achieve scalable and high-performance
security monitoring.

Big data analytics also enables predictive cyberse-
curity. By analyzing historical attack patterns, Al sys-
tems can forecast potential threats and recommend pre-
ventive measures. Predictive models identify trends in
attacker behavior, vulnerable systems, and emerging at-
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tack vectors. For instance, Al can detect repeated scan-
ning activities targeting specific ports and predict a pos-
sible intrusion attempt. This proactive approach shifts
cybersecurity from reactive defense to predictive risk
management. Organizations can implement mitigation
strategies, such as patching vulnerabilities or strength-
ening access controls, before attacks occur.

Another advantage of Al-enhanced SIEM systems
is improved threat intelligence integration. These sys-
tems collect data from external threat feeds, vulnerabil-
ity databases, and global cybersecurity reports. Al al-
gorithms correlate this external information with inter-
nal security events, providing contextual awareness.
This capability allows organizations to quickly identify
threats associated with known malicious actors or
emerging campaigns.

Moreover, Al-based SIEM solutions support user
and entity behavior analytics (UEBA). These tech-
niques analyze user activities and establish behavioral
baselines. If abnormal behavior is detected, such as un-
usual login times or unauthorized data access, the sys-
tem generates alerts. UEBA is particularly effective in
detecting insider threats and compromised accounts,
which are often difficult to identify using traditional
methods.

Despite these advantages, implementing Al in
SIEM systems presents certain challenges. High com-
putational requirements, data quality issues, and inte-
gration complexities can affect system performance.
Additionally, ensuring data privacy and regulatory
compliance remains a critical consideration when pro-
cessing large-scale security data. Nevertheless, the
combination of big data analytics and artificial intelli-
gence significantly enhances SIEM capabilities, ena-
bling organizations to improve threat detection, auto-
mate responses, and adopt predictive cybersecurity
strategies.

Al-Based Security in 10T Environments

The proliferation of Internet of Things (10T) de-
vices has introduced significant security challenges
across modern ICT infrastructures. Smart sensors,
wearable technologies, industrial control systems,
smart home devices, and connected vehicles continu-
ously collect and exchange data, often without robust
security mechanisms. Many loT devices have limited
computational capabilities, memory constraints, and
energy restrictions, making traditional security mecha-
nisms impractical. Additionally, 10T environments are
highly heterogeneous, involving different communica-
tion protocols, hardware architectures, and operating
systems. These characteristics increase vulnerability to
cyberattacks such as botnets, device hijacking, data in-
terception, and denial-of-service attacks.

Lightweight Al models provide an effective solu-
tion to these challenges. Instead of relying on resource-
intensive security frameworks, optimized machine
learning algorithms can operate efficiently within con-
strained environments. Edge Al allows data processing
at the device level, reducing latency and improving re-
sponse times while minimizing bandwidth usage
(Zhang et al., 2021). By performing threat detection lo-
cally, edge-based Al reduces reliance on centralized
cloud infrastructures and enhances privacy by limiting

data transmission. This decentralized approach is par-
ticularly beneficial for real-time applications such as
smart healthcare systems, industrial automation, and
autonomous vehicles.

Al-based l0T security systems monitor device be-
havior and detect anomalies. These systems establish
baseline patterns for normal device operations, includ-
ing communication frequency, packet size, and re-
source consumption. When deviations from these pat-
terns occur, the Al model flags potential threats. For in-
stance, compromised loT devices involved in botnet
attacks can be identified through abnormal traffic pat-
terns. Once detected, the system can isolate the affected
device, block malicious traffic, or notify administra-
tors. This enhances the overall security of smart envi-
ronments and reduces the risk of large-scale distributed
attacks.

Another important application of Al in 10T secu-
rity is intrusion detection. Traditional intrusion detec-
tion systems are difficult to deploy in 10T networks due
to limited resources. Lightweight Al-based intrusion
detection models overcome this limitation by analyzing
network traffic in real time. These systems can detect
unauthorized access attempts, spoofing attacks, and ab-
normal device communication. Furthermore, federated
learning techniques allow multiple 10T devices to col-
laboratively train Al models without sharing raw data,
improving detection accuracy while preserving pri-
vacy.

Al also supports secure device authentication and
access control in loT environments. Behavioral profil-
ing techniques analyze device-specific characteristics,
such as communication patterns and operational tim-
ing, to verify device identity. This prevents unauthor-
ized devices from joining the network and reduces the
risk of spoofing attacks. Additionally, Al-based sys-
tems can dynamically adjust security policies based on
risk levels, ensuring adaptive protection.

Moreover, Al enhances vulnerability management
in 10T networks. Machine learning algorithms analyze
firmware versions, configuration settings, and known
vulnerabilities to identify weak points. Predictive mod-
els can recommend updates or configuration changes to
mitigate potential risks. This proactive approach is es-
sential for 10T ecosystems, where devices often remain
unpatched for extended periods.

Despite these benefits, Al-based 10T security faces
challenges such as limited training data, model optimi-
zation constraints, and interoperability issues. Ensuring
secure model updates and protecting Al algorithms
from adversarial manipulation are also critical con-
cerns. Nevertheless, the integration of artificial intelli-
gence into 10T security frameworks significantly im-
proves threat detection, enables real-time protection,
and strengthens the resilience of interconnected smart
environments.

Advantages of Al-Based Cybersecurity

Al-based cybersecurity systems provide several
advantages. They offer high-speed analysis of large da-
tasets and enable real-time threat detection. Automated
response mechanisms reduce reaction time and mini-
mize damage. Additionally, Al reduces reliance on hu-
man analysts and improves operational efficiency.
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Another key advantage is adaptability. Al models
continuously learn from new data and improve detec-
tion capabilities. This is particularly important in the
rapidly evolving cybersecurity landscape.

Challenges and Limitations

Despite its benefits, Al-based cybersecurity faces
several challenges that affect its effectiveness, reliabil-
ity, and practical implementation. One major issue is
the availability of high-quality training data. Machine
learning models require large volumes of labeled and
representative datasets to achieve high accuracy. How-
ever, cybersecurity data are often incomplete, noisy,
and highly imbalanced, as malicious events represent
only a small portion of total network activity. Incom-
plete or biased datasets may lead to inaccurate predic-
tions, increased false positives, or failure to detect so-
phisticated attacks. Moreover, privacy concerns and
regulatory restrictions often limit data sharing between
organizations, reducing opportunities for collaborative
model training and generalization.

Another challenge is adversarial attacks, where at-
tackers manipulate Al models to produce incorrect out-
puts (Papernot et al., 2016). In adversarial scenarios,
malicious actors intentionally craft inputs designed to
deceive machine learning systems. For example, at-
tackers may modify malware signatures, alter network
traffic patterns, or inject misleading data into training
datasets. These techniques can reduce detection accu-
racy and allow threats to bypass security controls. Data
poisoning attacks, where adversaries introduce cor-
rupted samples into training data, pose additional risks
by degrading model performance over time. As Al sys-
tems become more widely deployed, ensuring robust-
ness against adversarial manipulation becomes increas-
ingly important.

Model interpretability is also a significant con-
cern. Many deep learning models function as black
boxes, making it difficult to explain decision-making
processes. This lack of transparency complicates inci-
dent analysis and compliance requirements, particu-
larly in regulated industries such as finance and
healthcare. Security analysts often need to understand
why a system flagged a particular activity as malicious
in order to validate alerts and take appropriate action.
Without explainability, organizations may struggle to
trust automated decisions. Explainable artificial intelli-
gence (XAl) approaches aim to address this limitation
by providing insights into model behavior and high-
lighting important features influencing predictions.

Scalability is another limitation in Al-based cyber-
security systems. Processing large-scale security data
in real time requires significant computational re-
sources and infrastructure. High-performance hard-
ware, including GPUs and distributed computing plat-
forms, is often necessary to support deep learning mod-
els. Smaller organizations may face financial and
technical barriers when implementing such solutions.
Additionally, integrating Al systems into existing cy-
bersecurity infrastructures can be complex, requiring
compatibility with legacy systems and careful configu-
ration.

Another challenge involves model drift and evolv-
ing threat landscapes. Cyber threats continuously

change, and models trained on historical data may be-
come outdated. This requires frequent retraining and
updating of Al systems to maintain effectiveness. Con-
tinuous learning mechanisms must be implemented
carefully to avoid introducing vulnerabilities or degrad-
ing performance. Furthermore, excessive automation
may lead to over-reliance on Al systems, reducing hu-
man oversight and potentially increasing risk if models
behave unexpectedly.

Ethical and privacy concerns also play a critical
role. Al-based monitoring systems often analyze user
behavior, network activity, and personal data. This
raises questions about surveillance, data protection, and
user consent. Organizations must balance security re-
quirements with privacy regulations and ethical consid-
erations. Ensuring transparency, accountability, and
fairness in Al-driven decision-making remains a key
challenge.

Despite these limitations, ongoing research aims
to improve robustness, interpretability, and scalability
of Al-based cybersecurity solutions. Hybrid models,
adversarial training techniques, and privacy-preserving
machine learning approaches are being developed to
address current weaknesses. Overcoming these chal-
lenges is essential for ensuring reliable and secure de-
ployment of artificial intelligence in cybersecurity en-
vironments.

Ethical and Legal Considerations

The use of Al in cybersecurity raises ethical and
legal concerns. Behavioral monitoring systems may
impact user privacy. Therefore, transparency, account-
ability, and data protection principles must be consid-
ered. Legal frameworks should define responsibility for
Al-driven decisions and ensure compliance with data
protection regulations (Floridi et al., 2018).

Future Directions

The integration of Al and cybersecurity is ex-
pected to grow significantly in the coming years, driven
by the increasing complexity and volume of digital
threats. Emerging technologies such as federated learn-
ing, edge computing, and quantum computing will
transform how Al is applied to cybersecurity chal-
lenges. Federated learning, for example, allows organ-
izations to collaboratively train machine learning mod-
els on distributed datasets without sharing sensitive
data. This approach not only preserves privacy but also
enables institutions to leverage larger, more diverse da-
tasets, improving model generalization and threat de-
tection accuracy across multiple environments (Li et
al., 2020).

Quantum computing, while still in its develop-
mental stage, presents both new opportunities and chal-
lenges for cybersecurity. On one hand, quantum algo-
rithms may break conventional encryption schemes,
creating urgent needs for quantum-resistant cryptog-
raphy. On the other hand, quantum computing can en-
hance Al algorithms and enable faster, more sophisti-
cated analysis of complex cybersecurity datasets, im-
proving the detection of novel attack patterns (Mosca,
2018). Research in post-quantum cryptography and
quantum-enhanced Al models is therefore becoming a
critical focus in the field.
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Autonomous security operations centers (SOCs)
and self-healing systems represent another promising
direction. These systems combine Al-driven monitor-
ing, automated incident response, and adaptive defense
mechanisms to operate with minimal human interven-
tion. Self-healing systems can automatically isolate
compromised components, patch vulnerabilities, and
reconfigure network defenses in real time. By continu-
ously learning from evolving threats, these systems are
capable of improving their response strategies over
time. The integration of reinforcement learning into au-
tonomous SOCs allows them to simulate attack scenar-
ios, test countermeasures, and optimize defense strate-
gies dynamically, significantly reducing the dwell time
of threats (Sutton & Barto, 2018).

Another future trend involves the convergence of
Al with other emerging technologies such as block-
chain, 5G networks, and loT. Blockchain-based secu-
rity mechanisms can enhance trust, integrity, and trans-
parency in Al-driven cybersecurity systems, particu-
larly for distributed networks. The rollout of 5G
networks will increase network speed and device den-
sity, necessitating real-time Al monitoring to prevent
network overloads and new attack vectors. In 10T eco-
systems, Al will increasingly support predictive
maintenance, device authentication, and anomaly de-
tection at scale.

Moreover, ethical and regulatory considerations
will shape the development of future Al cybersecurity
solutions. Explainable Al (XAI) will become a key re-
quirement, enabling organizations and regulators to un-
derstand and validate automated security decisions. Pri-
vacy-preserving Al techniques, such as homomorphic
encryption and differential privacy, will allow Al mod-
els to operate on sensitive data without compromising
confidentiality. These developments will help ensure
that Al-driven cybersecurity frameworks are not only
effective but also transparent, accountable, and compli-
ant with global data protection regulations (Floridi et
al., 2018).

In summary, the future of Al in cybersecurity lies
in the creation of intelligent, adaptive, and collabora-
tive systems capable of addressing increasingly sophis-
ticated threats. Integrating federated learning, quantum
computing, autonomous SOCs, and ethical Al practices
will enhance resilience across ICT environments. As
cyber threats continue to evolve, organizations must in-
vest in research and deployment of these advanced Al-
driven solutions to maintain secure and sustainable dig-
ital infrastructures.

Conclusion

Artificial intelligence-based cybersecurity has be-
come an essential approach in modern ICT environ-
ments. The rapid growth of digital infrastructures,
cloud computing, loT ecosystems, and big data plat-
forms has significantly increased the complexity of
cyber threats. Traditional security mechanisms alone
are no longer sufficient to address evolving attack tech-
niques. Al technologies enable large-scale data analy-
sis, anomaly detection, behavioral monitoring, and au-
tomated defense mechanisms, allowing organizations
to detect and respond to threats more efficiently. By

leveraging machine learning and deep learning algo-
rithms, cybersecurity systems can continuously adapt
to new attack patterns and improve their performance
over time.

The integration of artificial intelligence into cy-
bersecurity also enhances operational efficiency. Auto-
mated threat detection reduces the workload of security
analysts and minimizes response times. Al-driven se-
curity orchestration enables rapid containment of inci-
dents, limiting potential damage. Furthermore, predic-
tive analytics allows organizations to anticipate vulner-
abilities and implement preventive measures before
attacks occur. These capabilities transform cybersecu-
rity from a reactive discipline into a proactive and in-
telligent defense framework. As ICT environments
continue to expand, Al-based solutions will play a cen-
tral role in protecting critical infrastructures, financial
systems, healthcare services, and other essential sec-
tors.

Despite these advantages, ethical, legal, and tech-
nical challenges must be addressed. Issues such as data
privacy, algorithmic bias, model transparency, and ac-
countability remain significant concerns. Al systems
often rely on large datasets that may contain sensitive
information, raising questions about compliance with
data protection regulations. Additionally, adversarial
attacks targeting Al models can undermine their relia-
bility. The lack of explainability in complex deep learn-
ing models also complicates decision-making pro-
cesses and incident analysis. Addressing these chal-
lenges requires interdisciplinary collaboration among
researchers, policymakers, and industry professionals.

Future research should focus on developing trust-
worthy and explainable Al models to enhance cyberse-
curity resilience. Explainable artificial intelligence
(XAI) techniques can improve transparency and in-
crease user confidence in automated decisions. Moreo-
ver, advances in federated learning, edge intelligence,
and privacy-preserving machine learning will support
secure collaboration without exposing sensitive data.
The integration of Al with emerging technologies such
as quantum computing and blockchain may also pro-
vide innovative cybersecurity solutions. Ultimately, the
continued evolution of Al-driven cybersecurity frame-
works will be essential for maintaining secure, resilient,
and sustainable digital ecosystems in the face of in-
creasingly sophisticated cyber threats.
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THE ROLE OF HPV SCREENING IN CERVICAL CANCER PREVENTION

Abstract.

Cervical cancer remains one of the most common oncological pathologies among women in the world, despite
the availability of effective preventive measures. It has been proven that persistent infection with oncogenic types
of the human papilloma virus (HPV) is a necessary condition for the development of precancerous changes and
invasive cancer. Traditional cytological screening programs have significantly reduced the incidence in developed
countries, but have limited sensitivity. The introduction of primary HPV testing has become an important stage in
the transformation of screening strategies, providing higher sensitivity and the possibility of extending examina-
tion intervals. The combination of HPV vaccination and organized screening programs is considered as a global

strategy to eliminate cervical cancer.

Key words: cervical cancer, HPV, screening, Pap test, oncogenic types, vaccination, CIN, prevention.

Introduction. Every year in the world, cervical
cancer is detected in more than 500,000 patients. Cer-
vical cancer is almost completely associated with a
clearly established etiological factor — persistent in-
fection with highly oncogenic types of the human pap-
illomavirus, which creates unique opportunities for ef-
fective primary and secondary prevention. However,
despite the availability of evidence-based control strat-
egies, morbidity and mortality remain significant [1].

HPV is an extremely common virus that is primar-
ily sexually transmitted. Most sexually active women
are infected at least once in their lifetime, but in the ma-
jority of cases the infection is transient and is cleared
within 12-24 months by a cellular immune response
[2]. The key factor in carcinogenesis is the long-term
persistence of highly oncogenic types, in particular
HPV 16, 18, 31, 33, 45, 52 and 58 [3]. Persistence leads
to the integration of viral DNA into the genome of the
host cell, which activates the expression of oncopro-
teins E6 and E7, capable of inactivating the cell cycle
suppressor proteins p53 and pRb, resulting in mutations
[4].

The pathogenetic cascade from primary infection
to invasive cancer lasts years and sometimes decades.
Initially, mild dysplastic changes occur - cervical in-
traepithelial neoplasia of the first degree (CIN1), which
in a significant proportion of patients regress spontane-
ously. However, if the virus persists, progression to
grade Il and Il cervical intraepithelial neoplasia (CIN2,
CIN3) is possible, which is considered a direct precur-
sor of invasive cancer. It is the long preclinical period
that makes it possible to implement effective screening

programs aimed at early detection and treatment of pre-
cancerous conditions [5].

Traditional cytological screening, based on the Pa-
panicolaou method, has been the mainstay of preven-
tion for decades. However, the limited sensitivity of
one-time testing, the variability of interpretation and
the dependence on the human factor remain significant
disadvantages [6]. The frequency of false-negative re-
sults necessitates repeated examinations at short inter-
vals, which increases the economic costs of the health
care system [7].

HPV testing has become a qualitatively new stage
in the development of screening. Molecular methods
make it possible to detect the presence of DNA or
mRNA of oncogenic types of the virus even before the
appearance of morphological changes in cells. The sen-
sitivity of the HPV test for detecting CIN2+ exceeds
90%, which is significantly higher than cytology [8]. A
high negative predictive value makes it possible to
safely extend the intervals between screening tests up
to 5 years. This reduces the frequency of visits, reduces
the psychological burden on women and optimizes the
use of resources.

At the same time, the high prevalence of transient
HPV infection among young women causes a certain
decrease in the specificity of the test. That is why most
international recommendations recommend starting
primary HPV screening from the age of 25-30, when
the frequency of spontaneous elimination of the infec-
tion decreases [9]. For younger women, a cytological
approach or combined strategies may be preferred.

One of the key advantages of HPV screening is the
ability to stratify risk based on genotyping. Detection
of HPV 16 or 18 is associated with the highest risk of
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progression to high-grade dysplasia or cancer. In such
cases, immediate referral to colposcopy is recom-
mended, even in the absence of cytological changes.
For other high-risk types, cytological or molecular tri-
age is used, which avoids excessive invasive interven-
tions.

Improvement of triage algorithms is one of the
most relevant areas of modern research. The use of bi-
omarkers of proliferation and transformation, in partic-
ular p16/Ki-67 double staining, allows to increase the
specificity of the selection of patients with a real risk of
progression. Additionally, DNA methylation and other
molecular markers are being studied, which may be-
come part of personalized screening models in the fu-
ture [10].

An important aspect is the organization of the
screening. It has been proven that organized programs
with a centralized registry, invitation system and qual-
ity control are significantly more effective than oppor-
tunistic screening, when the examination is carried out
only at the initiative of the patient or the doctor. It is the
organized approach that ensures even coverage of the
population, reduces social inequality and contributes to
a stable reduction in mortality [11].

Self-collection of material for HPV testing is an
innovative tool to increase coverage. Research shows
that women who have not previously undergone
screening are more willing to agree to self-collection of
a vaginal sample at home [12]. The sensitivity of this
approach is comparable to clinical screening, which
makes it promising for countries with low access to gy-
necological care [13].

Combining HPV vaccination with regular screen-
ing creates a synergistic effect. Vaccination signifi-
cantly reduces the prevalence of oncogenic types, espe-
cially 16 and 18, and in countries with high coverage,
there is already a reduction in the incidence of CIN2+
among young women [14]. However, even vaccinated
individuals need screening because there are other on-
cogenic types of the virus and the possibility of infec-
tion before vaccination [15].

The economic feasibility of HPV screening is con-
firmed by numerous models. Although the cost of a sin-
gle test may be higher than a cytological examination,
the longer intervals and the reduction in the number of
invasive forms of cancer make the program more prof-
itable in the long run. In addition, early detection of pre-
cancerous changes allows to apply less traumatic meth-
ods of treatment and preserve the reproductive function
of women [16].

In countries with transition economies, the intro-
duction of HPV screening is accompanied by a number
of challenges: insufficient laboratory infrastructure,
lack of centralized registries, low public awareness and
limited funding [17].

Conclusions. Prospects for development include
the integration of artificial intelligence in the analysis
of results, the development of highly specific molecular
markers and the introduction of individualized models
of risk assessment, which will be able to significantly
reduce the global burden of the disease in the coming
decades and come close to its complete elimination.
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ENDOMETRIOS: NEW APPROACHES TO DIAGNOSIS AND THERAPY

Abstract.

Endometriosis is one of the most common gynecological diseases, which is characterized by the presence of
endometriosis-like tissue outside the uterine cavity and is accompanied by chronic pain syndrome, infertility and
a significant decrease in the quality of life of women. In recent years, there has been significant progress in un-
derstanding the pathogenesis of this disease, which has contributed to the development of new approaches to
diagnosis and therapy. New diagnostic methods include the use of non-invasive biomarkers, modern imaging
methods and molecular genetic technologies, which allows for the detection of diseases in the early stages. Tar-
geted drugs, individualized hormonal regimens, and minimally invasive surgical interventions are being actively
implemented in the therapy of endometriosis. An important direction is the development of personalized medicine,
which allows selecting treatment according to the patient's characteristics.

Key words: endometriosis, diagnosis, therapy, biomarkers, hormone therapy, personalized medicine, infer-

tility, chronic pelvic pain.

Introduction. Endometriosis is one of the chronic
inflammatory diseases of the female reproductive sys-
tem, which is characterized by the presence of endome-
triosis-like tissue outside the uterine cavity, which
causes chronic pelvic pain, dysmenorrhea, dyspareunia,
infertility and other reproductive health disorders. Ac-
cording to modern epidemiological studies, endometri-
osis is found in approximately 10% of women of repro-
ductive age, and among patients with infertility, this in-
dicator can reach 30-50%, which indicates a significant
medical and social problem and the need to improve di-
agnostic and therapeutic approaches [1]. The signifi-
cant impact of the disease on the quality of life of
women, its chronic course, as well as the difficulty of
early diagnosis determine the relevance of further sci-
entific research in this field [2].

Results

Today, endometriosis is considered a multifacto-
rial disease, the development of which is associated
with a complex interaction of hormonal, immunologi-
cal, genetic, and epigenetic factors [3].

Clinical manifestations of endometriosis can be
extremely diverse, which greatly complicates early di-
agnosis. The most characteristic symptoms are chronic
pelvic pain, dysmenorrhea, dyspareunia, violation of
the menstrual cycle, as well as infertility, however, in a
large part of patients, the disease can be asymptomatic
for a long time [1]. The average time from the appear-
ance of the first symptoms to the diagnosis is 7-10
years, which is due to the lack of specificity of the clin-
ical picture and the limited capabilities of traditional di-
agnostic methods [2]. Such a delay in establishing a di-
agnosis leads to the progression of the disease, the de-
velopment of complications and the deterioration of
reproductive function.

Traditionally, laparoscopy with histological con-
firmation was considered the "gold standard” for the di-
agnosis of endometriosis, but modern medicine is grad-
ually moving to less invasive research methods [4]. The
implementation of standardized protocols for ultra-
sound evaluation of the pelvic organs allowed to signif-
icantly increase the accuracy of diagnosis of deep infil-
trative endometriosis and reduce the need for diagnos-
tic laparoscopy. The high resolution of MRI allows for
a detailed assessment of the localization of endometri-
oid foci, the degree of damage to the pelvic organs, as
well as the involvement of adjacent structures, which is
important for planning surgical intervention [5].

In addition to instrumental methods, modern re-
search is actively focused on the search for laboratory
biomarkers. The traditional CA-125 marker has limited
specificity, so scientists are actively investigating new
biomolecules, including cytokines, growth factors, mi-
croRNAs, metabolites, and other molecular indicators
[6].

An important direction of modern diagnostics is
also the development of the so-called "liquid biopsy",
which involves the analysis of biological fluids of the
body (analysis of blood, urine, menstrual fluid and per-
itoneal fluid) to identify specific molecular markers of
the disease [7].

The use of genomic sequencing, transcriptomic
analysis, and proteomics methods allows the detection
of specific molecular signatures associated with various
forms of the disease [8].

Particular attention is paid to the study of immu-
nological markers of endometriosis. Changes in the
level of pro-inflammatory cytokines, macrophages, T-
lymphocytes and other components of the immune sys-
tem were detected, which can be used for diagnosis and
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assessment of the activity of the pathological process
[9].

Modern endometriosis therapy is aimed at control-
ling symptoms, preventing the progression of the dis-
ease and preserving reproductive function, taking into
account the individual characteristics of the patient.
Traditional approaches include drug and surgical treat-
ment [10].

Hormonal therapy is aimed at reducing estrogen-
dependent stimulation of endometrioid tissue. The most
common drugs include combined oral contraceptives,
progestins, gonadotropin-releasing hormone (GnRH)
agonists and antagonists, as well as aromatase inhibi-
tors [11].

One of the promising directions is the use of selec-
tive progesterone receptor modulating agents (SPRM),
which allow influencing endometrioid cells more pre-
cisely, with less systemic effects. Inhibitors of specific
signaling pathways, such as mitogen-activated protein
kinase (MAPK), phosphoinositide 3-ki-
nase/AKT/mechanistic ~ target  of  rapamycin
(PI3K/AKT/mTOR), involved in proliferation, apopto-
sis, and angiogenesis of endometrioid cells are also be-
ing investigated [12].

Studying the role of macrophages, T-cells and cy-
tokine networks allows for the development of methods
of immune response modulation that can prevent the
progression of pathology and relapses [13]. The use of
biological agents and immunomodulators can be a
promising addition to standard hormonal therapy.

Surgical treatment remains relevant in case of
deep infiltrative endometriosis, resistance to drug ther-
apy, or in the case of the need to restore reproductive
function. Modern minimally invasive techniques, in
particular laparoscopy, make it possible to remove en-
dometrioid foci with minimal tissue trauma and a short
rehabilitation period [14].

A special place is occupied by the concept of per-
sonalized medicine, which involves the selection of
therapy taking into account the patient's molecular, ge-
netic, hormonal and immunological characteristics.
The integration of biomarker data, microRNA profiles,
clinical characteristics and imaging results allows cre-
ating individual treatment regimens that increase the ef-
fectiveness of therapy and reduce the risk of relapse
[15].

Prospects for the development of the field include
the further introduction of non-invasive biomarkers
into clinical practice, the development of targeted mo-
lecular drugs and the improvement of minimally inva-
sive surgical methods. Technologies of multi-omic
analysis and computer support for clinical decision-
making are also actively developing, which allows pre-
dicting the course of the disease and adapting therapy
to a specific patient [15].

Conclusions. Endometriosis remains a complex
and multifactorial disease that requires a complex ap-
proach to diagnosis and therapy. Modern diagnostic
methods, including ultrasound and MRI technologies,
molecular biomarkers and genetic analysis, allow to de-
tect pathology in the early stages and reduce the need
for surgical intervention. Hormonal therapy remains

relevant in therapy, but targeted and immune ap-
proaches are actively developing, which, together with
minimally invasive surgical techniques, allow for indi-
vidualized treatment. Personalized medicine opens up
new opportunities for increasing the effectiveness of
therapy and reducing relapses, and the integration of
molecular, genetic and clinical data creates a founda-
tion for further research and the introduction of new
technologies into practice.
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THE EFFECT OF STRESS DURING THE WAR ON THE GYNECOLOGICAL HEALTH OF WOMEN
OF REPRODUCTIVE AGE

Abstract.

In modern conditions of armed conflicts, a significant part of the female population is exposed to constant
psycho-emotional stress, which is associated with danger to life. Such factors create conditions for the develop-
ment of chronic stress, which affects the functioning of the neuroendocrine system and can cause numerous repro-
ductive health disorders. The analysis of modern scientific sources that interpret the aforementioned disorders in
women and demonstrate the presence of a close relationship between chronic stress and the development of gyne-
cological disorders, including menstrual cycle dysfunction, changes in the hormonal profile, the development of
infertility and other reproductive disorders, is made, which confirms the need for comprehensive preventive and
therapeutic measures to support the reproductive health of women during the armed conflict.

Key words: cervical cancer, HPV, screening, Pap test, oncogenic types, vaccination, CIN, prevention.

Introduction. Stress is a systemic response of the
body to the action of harmful physical and psychoemo-
tional factors (stressors) [1]. The body's response to
stress includes complex neuroendocrine mechanisms
aimed at adapting the body to adverse conditions. How-
ever, prolonged or chronic stress can lead to the exhaus-
tion of adaptation mechanisms and the development of
various pathological conditions. A woman's reproduc-
tive system is especially sensitive to the influence of
stress factors. According to the results of modern re-
search, stress disorders occur three times more often in
women than in men and have a direct correlation with
the duration and intensity of the stress load [1]. It is be-
lieved that women are more prone to psychoemotional
disorders due to the peculiarities of hormonal regula-
tion, in particular the influence of estrogens and proges-
terone on the functioning of the central nervous system.
Violation of this complex regulatory system can lead to
ovarian dysfunction, changes in the menstrual cycle,
and a decrease in a woman's reproductive potential.

The purpose of the study

The purpose of the work is to assess the impact of
stress on the psycho-emotional state of women in war
conditions, which subsequently causes negative conse-
quences for their gynecological and reproductive
health.

Materials and methods

Modern domestic and foreign scientific publica-
tions for the period 2021-2026 regarding the effect of
stress on the gynecological health of women of repro-
ductive age were analyzed. Electronic scientific data-
bases were used to search for information: PubMed,
Google Scholar, Scopus, as well as Ukrainian special-
ized medical journals. Review and clinical studies, sys-
tematic reviews, meta-analyses, clinical guidelines and

recommendations that describe changes in the hormo-
nal profile, disruption of the ovarian-menstrual cycle,
changes in reproductive function and psycho-emotional
state of women in conditions of long-term stress caused
by military actions were included in the analysis. In the
process of work, systematization and generalization of
the obtained data was carried out, which made it possi-
ble to determine the main patterns of the effect of
chronic stress on gynecological health. The obtained re-
sults were summarized in order to form a holistic view
of the current state of the problem and possible ways to
solve it.

Results and discussion

Numerous modern studies indicate that chronic
stress is an important factor in the disruption of the
menstrual cycle and reproductive function of women.
The menstrual cycle is a sensitive biological marker of
the general state of the body and responds to external
and internal stress factors, including socio-political cri-
ses, pandemics and military conflicts [5]. It has been
established that in conditions of prolonged stress
caused by war, the frequency of dysmenorrhea, amen-
orrhea, and other functional disorders of the reproduc-
tive system increases significantly [1, 6]. Such disor-
ders may arise as a result of changes in the neuroendo-
crine regulation of the reproductive system.

In particular, the frequency of such violations can
reach more than 50%, which significantly exceeds the
indicators among the population living in stable condi-
tions [7]. It has also been established that women who
experience chronic stress have an increased risk of de-
veloping anxiety and depressive disorders, which addi-
tionally negatively affects the reproductive system.

During the hostilities, a quantitative increase in
diseases of the female reproductive system was rec-
orded: menstrual cycle disorders, pathological uterine
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bleeding, premature menopause, hyperandrogenism,
severe climacteric disorders, premature ovarian failure
syndrome in young women, and severe manifestations
of menopause in perimenopause [4]. Research shows
that increased levels of stress can also be associated
with exacerbation of chronic gynecological diseases
such as endometriosis, polycystic ovary syndrome and
pelvic inflammatory disease.

In the conditions of armed aggression, part of the
female population has limited access to medical care,
which is associated with the destruction of medical in-
frastructure, displacement of the population, and a de-
crease in the availability of preventive examinations.
This leads to late diagnosis of gynecological patholo-
gies and deterioration of reproductive results. There-
fore, it is important to timely prescribe therapy for
stress-related reproductive disorders [4].

The reproductive system is associated with the
regulation of hormonal levels, primarily estrogen (EG)
and progesterone (PG). How women respond to stress-
ful situations largely depends on the level of estrogen
and the stage of the menstrual cycle [1].

It is known that during stress, the hypothalamic-
pituitary-adrenal axis is activated, which is accompa-
nied by an increase in the level of cortisol, which can
suppress the secretion of gonadotropin-releasing hor-
mone (GnRH) in the hypothalamus. This leads to a de-
crease in the production of luteinizing and follicle-stim-
ulating hormones. As a result, the normal process of
folliculogenesis and ovulation is disturbed [3].

An increase in the level of follicle-stimulating hor-
mone (FSH) in the follicular phase of the physiological
menstrual cycle and the level of estradiol in the luteal
phase indicates the adaptation of the body in response
to stressors. Simultaneously with these changes, there
is an increase in the level of prolactin, which will affect
the emotional state and cause dysregulation of men-
strual changes [2. 9].

Separate studies show that chronic stress can con-
tribute to changes in the body's immune response,
which increases the risk of developing inflammatory
processes in the reproductive organs. Thus, the impact
of stress on the female body is multifactorial and is re-
alized through neuroendocrine, immunological and
psychoemotional mechanisms.

Conclusions. Therefore, psycho-emaotional stress
during wartime has a significant impact on the health of
women of reproductive age. Chronic stress associated
with military operations can disrupt the work of the
neuroendocrine system, which leads to dysfunction of
the hypothalamic-pituitary-gonadal axis and the devel-
opment of various gynecological disorders.

Constant stress leads to dysfunction of the body,
which subsequently leads to a violation of the normal
functioning of the female reproductive system. The
most common consequences are menstrual cycle disor-
ders, hormonal imbalances, reduced fertility and in-
creased risk of developing chronic gynecological dis-
eases. In the long term, this can cause an adverse socio-
demographic effect, in particular, a decrease in the birth
rate.

In this regard, it is necessary to implement com-
prehensive preventive and treatment programs of med-
ical, psychological and social support for women dur-
ing crisis events (martial law). Such measures should
include psychological assistance, regular control of the
hormonal background, monitoring of the menstrual cy-
cle, as well as ensuring access to timely gynecological
care.

The implementation of such programs will reduce
the negative impact of stress on women's reproductive
health and help preserve the demographic potential of
the population.
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ANTIDIABETIC PROPERTIES OF COMBINED ADMINISTRATION OF FERAZON AND
ESSENTIAL OILS IN ALLOXAN-INDUCED DIABETES

Anomauus.

B cmamuve npedcmasﬂeﬂbl pe3yibmanivl anmuouabemu4ecko20 6IUAHUE COYCMAHH020 66E0eHUs d)epa30Ha
U 3pupomMacIuuHO20 cpedcmea IUnosUmona Ha oHe CMmpenmo30moyuHo8o2o duabema y benvix kpvic. Coenacto
NOJYYEHHbIM pe3ylbmamam uccne008anuil KOHYyermpayus cIt0OK03bl cocmaea Kpoeu KOHMPOJIbHbIX CMpenmao30-
mouuHuH()yuupoeaHHbzx HCUBOMHBIX NO CPABHEHUIO C UHMAKMHBIMU CEPUAMU Hepe3 7 CYmMOK noeviuiaemcs 6 2,2
pasza uepes 15 cymox 6 2,56 paza u uepes 30 cymox na 2,6% pasa coomsemcmeenno. B pesyrsmame couemanuozo
6sedenus epazonatunosumon (0,5 +0,02 2/ke) maccel mena 6 meueHue 00HO20 Mecaya Habavdaemcs 00Cmo-
seproe ( P<0,001) cuusicenue yposHu 20Ko03bl, 2IUKUUPOBAH- HO20 2eMO2I00UHA U NOBbILUEHUE KOHYEHMPAYUU
enuxkoeena. Ilpu cpagnumenvHom ananuze YCMAaHoB8IeHO, Yo (epazoHn 8 UCnblmyemvlx 003ax ycmynaem no 3¢-
Gexmusrocmu hepazon+aunosumony u Meqpopmuny, a Memgopmun+ 1Uno8UMo. He3HAYUMeIbHO NPesoCX00Um
aHanozuunsle oelicmeue mem@opmuna u epason+ -1unosumord.

Abstract.

The article presents the results of the antidiabetic effect of the combined administration of ferazone and the
essential oil agent lipovitol against streptozotocin diabetes in white rats. According to the results of studies, the
glucose concentration of the blood composition of control streptozotocin-induced animals compared to intact se-
ries after 7 days increases 2.2 times after 15 days 2.56 times and after 30 days 2.6% times, respectively. As a result
of combined administration of ferazon~+lipovitol (0.5 +0.02 g/kg) of body weight for one month, a significant (P <
0.001) decrease in glucose levels, glycated hemoglobin and an increase in glycogen concentration was observed.
Comparative analysis showed that ferazone at the tested doses is inferior in efficacy to ferazone+lipovitol and
meformin, and metformin+ lipovitol is slightly superior to the similar effect of metformin and ferazone+ -lipovitol.

Knroueswvte cnosa; ouabem, cmpenmo3omoyun, 2eMo2iadun, pepazoH, Iunosumoi, moiepanmHoCcmy, aymo-
OKUcCJierHue, coiemaHHoe, M@md)OpMuH‘

Keywords; diabetes, streptozotocin, hemoglabin, ferazon, lipovitol, tolerance, auto-oxidation, concomitant,
metformin.

AKTyaJabHOCTh. V3BECTHO, YTO caxapHbIM aua-
6et (C/I) siBiisseTCSl MATOJIOTUIECKIM COCTOSIHUEM, TIPH
KOTOpPOM HaOJIoOmaeTcst UINTENbHOE IIOBBIIICHHE
YPOBHSI caxapa B pe3yJbTare Ae(HUINTa HHCYJINHA T10]T
BO3JICHCTBHEM DPa3IMYHBIX (PAKTOPOB, CIMOCOOCTBYIO-
IIMX HAPYIICHWIO YIJIEBOJHOTO, JIMIHUIHOTO, OENKO-
BOr0, (hepMEHTHOTO OOMEHA, FTOMEOCTa3a U HHCYJIHUHO-
pesucreHTHOCTH [3,8].

Cornacio M/I® (MexnyHnaponHoit auaberude-
ckoii ¢enmepanmu) (The Internati- onal Diabetes

Federation, IDF), uncno GonbHbIX ¢ amarHozom CJI
cpenu B3pocioro Hacenenus (20-79 net) B mupe k 2030
I. COCTaBHUT 552 MmIIHOHOB. [14] YcraHOBIEHO, YTO
OIHMM W3 TJIABHBIX (DAKTOPOB HApYIICHHWH MeTado-
mm3ma mipu CJ1 sIBIIsSIeTCSl OKUCIUTENBHBIN CTPECC, CIo-
COOCTBYIOIINI TOBPEKACHUIO PA3IMYHBIX OPTaHOB U
CHCTEM, B TOM YHCJIC HAPYIICHHUIO CTPYKTYPHI niepude-
PHUYECKUX COCYJIOB, PA3BUTHIO TMIIOKCUYCCKUX H3ME-
HCHUI, PUHONIATUN MHUKPOAHTHMOMATHH, HEUPOICTCHE-
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PaTUBHBIX U3MEHEHUH U Psiia IPYTHX TSHKEIIBIX OCII0XK-
HeHWi namabeTta, MeTabOIMIECKOTO CHUHAPOMA, WHBA-
JUIHOCTH U cMepTHOCTH [3,13].

CrpoeB FO.U. u coaBt.[2007] yTBep>)AatoT, 94TO
METa0OMMUECKUH CHHAPOM XapaKTEpU3yeTcs KOM-
TUIEKCOM HapyIICHWH CHCTEeMHOM peryismud oOMeHa
(MMITHIHOTO, YTJIIEBOAHOTO, OEIKOBOTO W T.O.) BeE-
IIECTB, [10]] BJIMSHHEM BHEIITHUX U BHYTPEHHUX (aKTO-
POB, KOTOPBIE CIOCOOCTBYIOT HAPYILEHUIO PETYIISATOp-
HBIX MEXaHU3MOB (DYHKIIUH SHIOTEINS, YTO B AaIbHEH-
IIeM TMPHUBOJUT K HAapyIICHHIO apTepHaIbHOTO
JaBieHus. B OCHOBE TaHHBIX MPOLIECCOB JIEKUT CHH-
JKEHUE TyBCTBUTEIBHOCTH TKaHEH K HHCYNIUHY - HHCY-
mHOpe3ucTenTHocTs (UP) [7].

B macrosmee Bpemst ast koppekiuu MC, B Tom
yucine C/I, B pa3BUTHH KOTOPBIX Ba)KHOE 3HAYCHHUE OT-
BOJHUTCSl OKHCIHUTEIBHOMY CTpEcCy, aKTHBHO Ha3Ha-
YafoT THIIOTJIMKEMUYECKUE, aHTHOKCUIAHTHBIC, aHTH-
TUTIOKCUYECCKUEC, IPOTUBOBOCHIAIN - TCJIbHBIC U TUIIOJIN-
MUACMHUYCCKUC CpeacTBa MpUupoaHOTO u
CHUHTETHUYECKOTO ImpoucxoxaeHus [4.9,12].

YCTaHOBIIEHO, 4YTO MOJIMCAXapHICOAEpIKAIINE
pacteHus (TonuHamMOyp, IMKOPHHA, YEPHHUKA, COJIOIKA
rojas W np.) oOJNQAal0T aHTUAHAOCTUICCKHUMHU CBOM-
cTBaMH, a 3¢HpHbIE Macia (TepaHHEBOE, JaBPOBOE,
TBO3JJMYIHOE, JIMIIOBHUTOJ, TEPAHOPETUHOI H JIp.) Tera-
TO3AIIUTHBIMH, THITOIHITUAEMIYECKUMHE, TPOTHBOBOC-
AN TEIbHBIMH, aHTHOKCH - JAHTHBIMU ¥ aHTUTOKCHYE-
ckumu cBoicTBamu [1.2,6,8,9, 10,11,].

Hapsimy ¢ sTuM ycTaHOBIIEHO, YTO 3(HpHEIE
MacJja Kopuasjpa Ha oHe CTpenTo30TOIMHOBOTO JHa-
Oera 001analOT AaHTHIMA0ETUYECKHMMH CBOWCTBAMU
[10,11].

B cBsi3u ¢ 3TUM, HaMu OblIa IOCTaBIICHA 3aj1a4a;
M3y4YHUTh COYETAHHOE BIIMSHHE TOJIMCaXapHICOIepiKa-
mero cpezncrsa (apazona, 3pUPOMACINIHOTO Cpell-
CTBa JIMIIOBHUTOJNIA W AHTUANAOETHYECKOTO CpPEACTBa
MeT(hOpMHHA Ha HEKOTOPBIE ACTIEKThl ONOXMMHUUYECKUX
W3MEHEHHH NP CTPENITO30TIHHOBOM inabeTre y Oebix
KpBIC.

Marepuana u mMeroabl. BimsHue codyeraHHOro
BBe/ieHHs (pepa3oHa M JIMIOBUTOJIA HA TECT TOJIEPAHT-
HOCTH K TJIIOKO3€ M3y4aiu Ha 60 OensIx KpbIcax mac-
coii 210-230 r. IIpexne 4eM yCTaHOBUTH BIUSHUE CO-
YeTaHHOTO JeHCTBHA (epa3oHa W 3(PUPHBIX Macenl
OBLIO U3YYEHO UX BIMSHUE Ha MOKA3aTelb TeCTa ToJe-
PaHTHOCTH K TIIFOKO3e.

I'MnornrkeMuyecKre CBOHCTBA UCCIIEAYEMBIX BE-
IIECTB Ha TIEPBOM dTale U3y4ain Ha (GoHe OmHOKpat-
HOH caxapHoil Harpy3ku. OnbITHI IpoBeaeHs! Ha 60 Oe-
JbIx OecriopoaHbIX Kpbicax Maccoit 210-230r., roso-
JIaBIINX B TedeHHe 18 yacoB Oe3 OorpaHUYEHHUs! BOJBL.

JKuBoTHBIE OBUIM pacnpenessii Ha 7 cepuid: 1 - KOH-
TPOJIbHBIC )KMBOTHBIC, KOTOPHIM 3a 30 MUH. 710 3a0opa
KpPOBH BHYTpUOPIOMMHHO BBOAMIHN 20% pacTBOp IIIr0-
KO3HI B 103€ 2 T/KT Macchl; 2, 3 TpyIIIBI )KUBOTHBIX, KO-
TOPBIM BHYTPHKEITYIOYHO BBOAWIN (epa3oH B A03aX
0,35-0,5 r/kr; 4,5-)KuBOTHBIE, MONMy4aBImIne (epa3oH
+mumoBuToN B 1o3e, 0,5+ 0,02, 6-7 rpymiry KUBOTHBIX,
KoTopeIM BBOIMIM MerdopmuH 0,05 r/kr u merdop-
muH+munosuron 0,05 + 0,02 r/kr Maccel 3a 30 MUH. 10
BHYTPUOPIOIIMHHOTO BBEJCHUS PACTBOPA IIIIOKO3HI.

Jlnst onpenesieHus BIUSHUS HUCIBITYEMOTO Cpea-
CTBa Ha TECTh TOJICPAHTHOCTH K TIIIOKO3€ KOHIIEHTpA-
LU0 TJTIOKO3BI B CBIBOPOTKE KPOBHU OIIPEAEIISII OPTO-
TOJYUIMHOBBIM METOJIOM HATOIIAK M MOCIIE CaXapHOH
Harpy3ku depes 15, 45 u 90 munryT. KpoBsb s nccie-
JOBaHUS B KonmmdecTBe 1,5-2 My Opanm paccedeHneM
HIDKHEH JIECHBI KPBIC B aCENMITHIECKHUX YCIOBHUSX. [5]

KoHIeHTpanys rioKo3sl B KPOBH ONPEAEIISIIN
TIIIOKOOKCHIA3HBIM METOJIOM C IoMolibio Habopa Po-
tormoko3a (000 «MIMITAKT» IIpunuun Metona oc-
HOBaH Ha OKucieHuH B-D-rmoko3 kuciopogom Bo3-
JyXa MpH KaTaTUTUYECKOM JICHCTBUHU TIIIOKOOKCHAA3HI
VY BCEX KMBOTHBIX J0 BBEJICHHUS TJIFOKO3bI M UCIIBITYe-
MOTO CPEJCTBA M TJIIOKO3bl M3y4YaJld MCXOAHBIM ypo-
BeHb caxapa. ComepaHue TIMKA3UPOBAHHOTO T'eMO-
rJI00MHa B CBIBOPOTKE KPOBHU OIIPEAEIIAIN KOJIOPUMET-
puyecknM myTteM. st 3Toro 6pany nenbHy KPOBb C
OTA, nyrem pacceueHus AECHbI )KUBOTHBIX.

Pe3yabTarel ucciaenoBanusi. CoriacHo [aH-
HBIM, TIPUBEJICHHBIM Ha pHC. |, TOcie BBEICHHMS TIIIO-
KO3bl YpOBEHb caxapa KPOBH KOHTPOJBHBIX OENbIX
KPBIC [0 CPABHEHHUIO C HUCXOJHBIMHU MTOKA3aTEIIMH Ye-
pe3 30 muH. nmoBeicuics Ha 76,4%%, uyepe3 60 MuH. —
Ha 121,5%, u yepe3 120 MUH COXpaHMIICS HA YPOBHE
54,9%. Takum 00pazoM, MakCUMaJIbHOE TOBBIIIEHUE
TJIIOKO3BI B CHIBOPOTKE KPOBU Habironasock yepes 60
MUH., CHIKeHUe yepe3 120 MuHyT.

B cepmsix, momyanBmmx ¢epasoH B gose 0,5 r/kr
Macchl Tena yepes 30 MHHYT nocie
BHYTPUOPIONIMHHOTO BBEAEHUs PAacTBOpa TIIIIOKO3bI
OTMEYEHO, YTO YPOBEHb B COCTAaBE CHIBOPOTKH KPOBH
10 CPaBHEHUIO C UCXOJHBIMH JIAHHBIMU COXPaHUIICS B
npenenax 55,5%, yepe3 60 MuHyT Ha ypoBHE 66,2%, a
yepe3 120 wmuHyT CcHm3WwiIcas 10 25%, 4YTO TIO
CPaBHEHHMIO C KOHTPOJBHBIMH cepusMu Ha 29,9%
HUXKE, 4eM [10Ka3aTesId KOHTPOJIbHOHU cepur. B cepusix,
monmy4yaBmux (epasontiaumosuron B mose 0,5+0,02
/KT Macchl Tella, KOHIIEHTPaNus TIIOKO3bI B COCTaBe
KPOBH IOJIONBITHEIX KpBIC Yepe3 30 MHUH. cocTaBisuia
43,1%, uepe3 60 munyrt - 47,0%, a yepe3 120 MUHYT -
27,4%, 4TO MO CPaBHEHHIO C KOHTPOIHBIMU Ha 49,6%
HIDKE, YTO CBHAETEILCTBYET O THMIIOTJIMKEMHUYECKOM
3¢ dexTe ncmpITyeMoro cpeacTaa.
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Puc 1. loxazamenu 6nusnus co4emanno2o 86edetus epazona u IQupomMaciuyHbix
cpedcme Ha mecm MmoJepanmHoCmu K 20K03e

Hcxonst u3 monmydeHHbIX pe3ynbTatoB0 B panb-
HEHIIEM TUIOINIMKEMUYECKUE CBOMCTBA, JUIOBUTOJIA
W3ydJald Ha MPeaMET CTPENTO30TOIIMHOBOTO AHadeTa.

YcTaHOBIIEHO, YTO Ha (POHE BBEICHHS CTPEIITO30-
TONMHA y IKCIIEPIMEHTAIBHBIX KHBOTHBIX HAOIIOAA-
€TCs PE3KO€E NOBBIIICHUE AKTUBHOCTH KaK IEPBUYHBIX,
TaK ¥ BTOPUYHBIX ITPOAYKTOB IIEPEKUCHOTO OKUCIICHUS
JIMINIOB B IOJKEIYJOYHOU Kene3e U mnedeHu. B pe-
3yJIbTaTE€ 4YE€ro, MO BCEH BEPOSITHOCTH, YCUIMBACTCH,

MPOIECC OKUCIUTEIRHOTO CTpecca, YTO MPUBOIUT K
Pa3BUTHIO THIIEPTIIMKEMHH, a TAKKE K ayTOOKHUCICHHUIO
n30BITKA TIIF0KO36I [11].

CormacHo pes3yibTaTaM HcclieqoBanus (puc. 2),
MO/ BIMAHHWEM CTPENTO30TOIMHA Y KOHTPOJBHBIX H
MOJIONBITHEIX KUBOTHBIX Pa3BUBAJICA 3KCIIEPUMEH-
TaIbHBINA CaXxapHbIN qUA0ET, MPOIOIKUTEILHOCTE KO-
Toporo HaOmoanu B reueHue 30 cyTok.

I'mroxo3er MMonb/n- yepes-
7cyTOK- 15 cyTok - 30 cyTok
20
13,5 13,9
0,5
10 1 =2 7669 227669
’ ’ ’ ’ , 6’7 ’ ,
5,3 5’2 5[3 6,3 6,2
5 -
O -
1,2,3,4,5,6,7 1,2,3,4,5,6,7 1,2,3,4,5,6,7

Puc. 2.l'unocnuxemuueckue ceoticmea (hepaszona u Gepazon-1unosumona Ha (hone cmpenmo30- moyuHo8020
Juabema. 1. Uumaxm. 2. konmponvhule, 3. ¢pepaszon-0,35 2/ke, 4. ghepason 0,5 e/xe.%. 5.¢pepazon~+ aunosumon (
0,5-0,02 2/k2) 6 Memgpopmun 0,05 2/ke. 7 mempopmun +aunosumo.

CornacHO TOJYYEeHHBIM pe3yJbTaTaM, KOHIICH-
Tpanusi TIIOKO3Bl B COCTaBe KPOBH KOHTPOJIBHBIX
CTPENTO30TOIMH HMHIYIUPOBAHHBIX JKMBOTHBIX 10
CPaBHEHHIO C MHTAKTHBIMH CEPHSIMH depe3 7 CYyTOK MO~
BhIIIAeTCA B 2,2 pasa, uepes 15 cyTok B 2,56 pasa u ue-
pe3 30 cytok B 2,6 pa3a COOTBETCTBEHHO.

[pu exxeTHEBHOM BHYTPHIKEIYIOYHOM BBEICHUM
UCIIBITyEMBIE CpeZICTBA OKa3all I0JIOXKUTEIbHOE Je-
yeOHOE BO3/EIiCTBME Ha IOKa3aTellb caxapa cocTaBa
KPOBH, KOHIICHTPAIUsI KOTOPOTO B CEPHUSX, MOTydYaB-
mux ¢epa3on B no3ax 0,35 u 0,5 1/KT Macchl, 1Mo cpaB-
HEHHIO ¢ KOHTPOJIBHBIME depe3 15 u 30 cyTok cHika-
ercs Ha 22,2%, 35%, 35% 44,92% coOTBETCTBEHHO.

B cepmsix, ysedeHHBIX (epa3oH+ JTUIOBUTOIOM B
no3ax 0,5 m 0,02 r/kr Macchl, KOHIIEHTpaIUsl caxapa
KPOBH II0 CPAaBHEHUIO C KOHTPOJIBHBIMH JKUBOTHBIMHU B
yKa3aHHBIX CpoKax cHmkaercs Ha 43,7 u 50%.

B Toke Bpems y KpbIC, HOIy4YaBIINX METHOPMHUH
B no3e 0,05 r/kr maccsl 1 MeTGOpPMUH+ JUIIOBUTOJ B
nozax 0,05 n 0,02 r/kr Macchl, ypoBEHb caxapa KpoBH
y MOAONBITHBIX YKUBOTHBIX CHIKaeTcst Ha 49%, 54,4%,
50,4% u 55% coOTBETCTBEHHO.

IIpu cpaBHUTENBHOM aHAIU3€ YCTAHOBIEHO, YTO
(epa3oH B MCHBITYEeMBIX A03aX yCTymaeT Mo 3¢dex-
TUBHOCTH (pepa3oH+IMIIOBUTONY U MeTHOPMHUHY, a



32 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #8 (273), 2026

METQOPMHUH+ JUTIOBUTON HE3HAYUTEIHHO MPEBOCXO-
JIUT aHaJOTHYHBIE IeiicTBue MeTdhopmuHa W (epa-
30HHIMIIOBUTOJIA.
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Puc.3 Bauanue ucnvimyemvix cpedcms Ha yposeHsb caxapa kpogu (1), enukusuposanunulii cemoenadut (2)

1 TIUKoreH (3) Ipu MECSIIHOM CTPENTO30TOLH-
HoBOM nuabere (1. MaTtaktHBIe 2. KOHTpOmbHEBIE, 3.
®depazon 0,35 r/kr 4. depazon 0,5 r/kr,5. dDepa-
3ou-+nunosuron (0,5+0,02 r/kr) 6. Merdhopmun 0,05
r/kr 7 merdopmun-+iunosuron (0,05+0,02 r/kr.

TakuM 00pa3oM, yCTaHOBJIEHO, YTO KOMOMHHUPO-
BaHHOE NMPUMEHEHHE 3(HUPHBIX Maces COBMECTHO C IO-
JFCcaxapyuI COAePKALIIM CPEICTBOM (Pepa3OHOM H aH-
TUANA0CTUICCKAM TIPETapaToM MET(QOPMHHOM YITyd-
[IaeT TUNOTIIMKEMUYECKHE ¥ aHTHUANAOCTHICCKUE
CBOWCTBA MOCIIETHUX.

Hapsimy ¢ TuUnOrITuKeMHYECKUME CBOWCTBAMH
HaM¥ OBIJIO M3YYEHO BIUSHHE HCIBITYEMBIX CPEICTB Ha

MoKa3aTelb TIMKU3UPOBAaHHOTO TeMorinoOwHa. Kax
BHIHO W3 PEACTABICHHBIX B (pHC.3) NaHHBIX, KOHICH-
Tpauusl TIMKU3UPOBAHHOTO TEMOIVIOOMHA B IUIa3Me
KPOBH KOHTPOJIbHBIX JKAUBOTHBIX 10 CPABHCHHIO C HH-
TakTHBIMH Ha 30 CyTKM 3KCIIEpHMEHTa MOBHIIIACTCS B
2 pa3a, a B CepusX, MONYYaBIIMX HCIBITYEMbIC CPE/I-
CTBa B YKa3aHHBIX J103aX, YPOBEHb TJTHKU3UPOBAHHOTO
reMorio0mHa, B ToM uucie ¢epa3ona B gose 0,5 T/kr
MAacCHI, IO CPABHEHHUIO C KOHTPOJIFHBIMHU CHIDKACTCS Ha
44,2%, depazon 0,5 r/xr+munosuron 0,02 r/kr Ha 48%,
metdopmun 0,05 r/kr Ha 48,8% 1 MeThopMUHFIHIIO-
BHTOI B YKa3aHHBIX f03ax Ha 50,9% ( P<0,001).

Moka3aTenu rmmKoreHa B mr%
1000
675 710
200 750 640 690 660 °/° 6744
480 59 L

600 -

2
400 -
200 -

0
0
MHTaKT+KOHT depaszoH dep-num-Kaps MeTtd-MeT+amn
1 2 3 4 5 6 7

Puc.4. Brusnue ucnsimyemvix cpe0cms Ha NOKA3AMeNU 2IUKO2EHA NPU MeCIUHOU CIPenmo30moyuH080oM Oua-
beme 1-unmaxmuvie 2. Konmponvhsie, 3. @epazon 0,35 e/xke 4. Depaszon 0,5 2/ke,5. @epazon+iunosumon
(0,5+0,02 2/xe) 6. Memghopmun 0,05 2/ke 7 mem@popmun+aunosumon (0,05+0,02 o/xe.

Hapsiny ¢ 9TuM, 3HauuTellbHBIC H3MEHCHHUS
HaOII0Jal0TCs B OOMEHE MIMKOIeHa COCTaBa TKaHH Ie-
YEHH, YPOBEHb KOTOPOrO Yy KOHTPOJIBHBIX KPBIC IIO
CpPaBHEHHMIO C HMHTAakTHBIMH noctoBepHO (P <0,001)
cHuxaercs. 1Ipu Mecs4HOM BHYTpPUXKEIIyOYHOM BBE-
JCHUC HCIBITYEMBIE CPEACTBA B YKa3aHHBIX J103ax
YIIydIladd JAHHBIA [TOKa3aTelb, HAPYLIECHHBIA TOKCH-
YECKHM BO3/ICHCTBHEM CTPENITO30TOLMHA.

KoHIeHTpalys TIHKOTeHa B CEpUsX, JECYCHHBIX
(depazonom B mo3e 0,5 I/Kr Maccel, MO CPaBHEHUIO C

KOHTPOJILHBIMH ’KMBOTHBIMH ITOBBIIIaack Ha 58%, de-
pasoH -+iunosuron Ha 70%, merdopmuH Ha 78% n
MeTdopMuH+ unosutoln Ha 87,5%.

3akaounue .Takum oOpa3oM, TOTydeHHBIE pe-
3yNbTaTHI TIOKA3aJIH, YTO COYETAHHOE NMPHUMEHEHHE I10-
JMcaxapuj cojaepikaiieit cpeacTBo dpepasoH ¢ d3pupo-
MAacIMYHBIM CPEACTBOM JIMIIOBUTOIOM, a TaK XKe COde-
TaHHOE BBEICHHE MET(GOPMHHA C JUIOBHUTOJIOM
OKa3aJIM IMOJIOXKHUTENILHOE BIMSHUE HA TEUYECHHE caxap-
HOTO Juabera M TEM CaMbIM, YJIy4IUAIW [OKa3aTeln
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TIIMKM3UPOBAHHOTO TeMOTIJIadMHa U TIIMKOTeHOOpas3y-
I0IIYI0 (PYHKIMIO TIEYEHH, YTO HUMEET OTPOMHOE 3HAUe-
HHE B IATOTEHE3€E CaxapHOTo AuadeTa.
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A3onos /Ircaxon Azonosuu

O00KMOp MEOUYUHCKUX HAYK, npodeccop, enaHblll HAYYHbIL
koucynomanm I'HUH numanus ,6e0yuguil HayyHvlii cCOmpyOHUK
HUH ¢pynoamenmanorou meduyunst, I OV Tadocuxckozo 2ocy-
0apcmeeHH020 MeOUYUHCcKo2o yHugepcumema um. Aoyanu uonu Cuno
Xonzooa Aooyxaxkum Kyeeam

KaHouoam Ouoao2udecKux HayK,couckamenb OOKMapanm, cmapuiuil
Hayunwvtii compyonux I HUU numanus.

Xonnazap baxooyp Maxmaonaszap

00KmMop papmayesmuueckux HayK,0oyenm kageopul apmayuu u
mexHoaoz2uu rekapcmeennvix cpeocms I'OY Taodocuxckoeo
20¢y0apcmeenHo20 MeOUYUHCKO20 YHUBEPCUTHENA UM.

Ab6yanu ubnu Cuno

A3zonoe Hcghanouép /rcaxonosuu

coucxkamenv ' HUUW [umanus Munucmepcmeo npomuliuieHHoCmu u
Hoguvle mexnonozuu Pecnybauxu Tadocukucman
https://doi.org/10.5281/zen0do.19398120
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ANTISPASMODIC PROPERTIES OF ROSE GERANIUM ESSENTIAL OIL (PELLARGONIUM
ROSEUM W.)

Anomauus.

B pabome npedcmaenenvl pe3yivmamol CnazmMoIumuiecko2o c8oUCmsea dQupHoco Macia 2epanu po3osol
(Pellargonium roseum W) na ¢pone cnacmuueckozo oszoeiicmeue ayemunxonuna u BaCl2 . Hecnedosanue npo-
B00UNUCH HA OENBIX KPLICAX U MOPCKUX c8uHKax. IIposedenubimu ucciedo8anusimu 6bi10 YyCmano8ieHo, 4mo sgup-
HOe Maco eeparu po308wlil 8 pazeedenusx 1:100 000) 0ocmosepro yempansiem cnacmuyecKkutl 3¢ gexm ayemu-
xonuna (1:250 000) u BaC12 (1:10 000) npu énympuny3wvlpHom u uHmMpoOyKmaibHOM 66e0eHUsl 8 pa3gedeHus: ¢
pacmeopom Tuppooe. [lpu cpasnumenvHoM ananuze yCMaHoBIeHO, Yo UCHbIMYEeMblli CPEOCME0 No 3P pexkmues-
HOCmu He ycmynaen nanageuny xﬂopucmoeoducmwuy.

Abstract.

The paper presents the results of the antispasmodic property of rose geranium (Pellargonium roseum W)
essential oil against the background of the spastic effect of acetylcholine and BaCl2. The study was conducted on
white rats and guinea pigs. The studies have established that rose geranium essential oil in dilutions of 1:100,000
reliably eliminates the spastic effect of acetylcholine (1:250,000) and BaCl2 (1:10,000) when administered in-
travesically and intraductally in dilutions with Tyrrode's solution. A comparative analysis has established that the
test agent is not inferior in effectiveness to papaveine chloride.

Knroueswte cnosa; s¢puproe macno, ayemunxonun, BaCl2, pacmeop Tuppoode, scenunwviil nRpomox, UuHmpo-
OVKMAAHbILL, JCeNdb, MOPCKUE CBUHKU, nepdy3am.

Key words: essential oil, acetylcholine, BaCl2, Tyrrode's solution, bile duct, intraductal, bile, guinea pigs,
perfusate.
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AKTYaJIbHOCTb. CemeiicTBo TepaHUEBbIE
(Geraniaceae) sBIseTCSI HANOOJIEEe PACTIPOCTPAHSHHBIM
BUIOM 1 HacuuThIBaeTcs 6omee 800 mupe. B HapomHO#
MeIUNrHE, HanOoJee YacTO MPUMEHSUIUCH CIEIYIOIINE
BUJIBI; TEPaHb JyTOBasd, JeCHasI, O0JIOTHAsI, KPAaCHO KOp-
HEBUIHAS, JIO)KHO CHOHMPCKasi, CHOMPCKasi, THIYHHKO-
Basi, cHOMpCKasi, repanb Pobepra, repaHb XOIMOBast U
ap. [1;6].

Tak, Brepseie O.H. Iumkuna (1944) nzyuwmn
MPOTUBOMHUKPOOHBIE CBOMCTBA IT'ePaHUEBOr0 3(UPHOTO
Macja Mnpyu WHGHUIUPOBAHHBIX PaHaX M KOXKHBIX THOM-
HBIX Iporeccax. ['epaHueBoe Macio B BUJIE BOJHBIX U
MAaCIITHBIX SMYJIBCHHA OKAa3bIBAJIO 3ayKUBILTIOUIHHA 3(-
(heKT Tpu THOMHBIX Ipolieccax KOXKH, HE yCTymas u3-
BECTHBIM JICKaPCTBEHHBIM CPEACTBAM, IPUMEHIEMbIC B
COBpeMeHHOW Xupyprud. [12;16]

Hapsimy c¢ 3TuMm, ycTaHOBIEHO, 4YTO 3(HUpPHOE
macio Pellargonium roseum B

KOHLEHTpauuu 250 MKJI/MII IOJABISIET POCT CTa-
(DUITOKOKKOB, CTPENITOKOKKOB, KHIIIEYHBIX OaKTepHid, a
B KoHLeHTpauu 400 MIi/MiI 1 MUKOIUIa3Mbl TTHEBMO-
HUH -(hOpMBI, CTpenToKoKKa mramm 406.[8]

OKcnepuMeHTaNIbHBIMU UCCJIEJIOBAaHUSIMH
Hapsiiy C ApyruMu 3(QUPHBIMH MaciaMu ObLIM ycTa-
HOBJICHBI )KETYETOHHOE, T'€NaTONPOTEKTOPHOE, THIO-
JUITUIEMHYIECKOE, IPOTUBOBOCTIAIINTEIBHOE, MEM-
OpaHOoCTaOMIM3UPYIOIIEe W aHTHOKCHJIAHTHOE CBOW-
cTBa 3(HUPHOTO Macia repaHd pPo30BOH (TepaHona) U
pozoBoro 3¢gupHOro Macna (po3aHoia) Ha pa3HBIX BH-
Jlax JKMBOTHBIX: OCINBIX KPBICAX, MOPCKUX CBUHKAax U
kponukax [ 1,7,15].

CornacHo uccnegoBanusamu AzoHoa JI.A. (1986)
repanreBoe 3dupHOe Maciao (repaHos) U PO30BOE
a¢upHOE Macio (PO3aHOIN) YIyUIIAOT OMOIHEPTETUKY
MEYCHU U KETUEBBICIUTEIbHYIO CUCTEMY, YTO OBLIO
MOATBEPXKJICHO B 3KCIIEPUMEHTaxX Ha OeJbIX KphICax,
i yKa3aHHbIE CPE/ICTBA yirydInaiy rnokaszatenn Na. K
u Mg- AD3-361 Ha YPOBHU CYOKIICTOYHBIX CTPYKTYP
renaroruToB[1,2].

Hapsiny ¢ 3TuM, MHOTOYMCIICHHBIMH aBTOPaMH
YCTaHOBIICHO, 4TO 3()UPHBIE Macia TaKUe KakK - IUMOH-
HOe, KOPHaHIIPOBOE, MOXIKEBEJIOBOE, p030Boe, (eH-
xeloBoe, (epyioBoe, OapxaTieBoe u Jap. Takke 00Ja-
JIAIOT  TeNaTONPOTEKTOPHBIMH,  IHIIOJIHITHIEMHYE-
CKUMH, MIPOTUBOBOCIIATUTEILHBIMH,
AHTUMHKPOOHBIMH ¥ OaKTePHUIUIHBIMH CBOWCTBAMHU
[3,5; 10, 11, 16,].

PazpixoBoii I'.B. (2012) Obumi U3y4eHbI THIIOIH-
MHUJIEMUYECKHE CBOWCTBAa IepaHOpETHHOJNA (repaHue-
Bo€ 3(pUpHOE Macia B COUETaHHEe C PETUHOJIOM) Ha Oe-
JBIX KPBICAX M KPOJIMKaX IMOJYYaBIINX aTEpOTeHHYIO
nuety B redenne 30 u 60 nuei. Ero Obl10 ycTaHOBIIEHO,
YTO TePaHOPETHHOJ JOCTOBEPHO CHMIKAET KOHIIEHTpA-
nuto OXC, TT, JITTOHII, JITTHIT, KA u noBsIaer mo-
kazarenu JIIIBII u ®JI B mia3me KpoBH B rpyIime Jje-
YEHHBIX )KUBOTHBIX, 110 CPABHEHHUIO C KOHTPOJIbHBIMHU
XKUBOTHBIMHU [9].

B cBoux uccnenosanusax Boukhris M. u coasr.,
(2012) ycranoBunu, uro Pelargonium graveolens
L’Hér na pone autokcaHoBOro Auadbera OKa3bIBaeT I'H-
NOTIMKEMUYECKOE M AaHTHOKCUIAHTHOE AeiicTBue[14].

CornacHo uccnenoBanusiM Hasan SK u coasr.,
(2015) u Algefare Al u coasr., (2024) oaud u3 Haubo-
Jiee BaXKHBIX KOMIIOHEHTOB COCTaBa TI'EPaHUEBOTO
3¢HUPHOTO Macia — repaHuol, PEJOTBPAIACT TeIaTo-
TokcndHBIH 3Pdexr CCls 3a cueT BOCCTaHOBICHHA
MapKepoB CTaTyca II€YeHH, AKTUBHOCTH AHTHOKCH-
TaHTHBIX (hepmeHTOB, MDA, IINTOKMHOB H aronTo3a
II0 CPAaBHEHUIO C KOHTPOJIbHOU rpymnmoii. Ilo MEHeHuUI0
yKa3aHHBIX aBTOPOB B LIEJIOM I'€paHHOJI MOXKET yCTpa-
HUTH T€NaTOTOKCHYHOCTh, BbI3BaHHyl CCl4, Gmaro-
Japsi THrHOMPOBaHHUIO OKCHIATHB- HOTO CTpecca Ie-
YEeHH, BOCIIAIIUTENIBHOTO MPOIECcca U aloITo3a Y KPBIC
[15].

Hcxonst u3 3T0r0, OBLIN N3YYEHBI CIIa3MOIUTHIC-
CKHe CBOWCTBA 3()MPHOTO Macia TepaHu po30Boii (Te-
paHMOJT) Ha MOPCKHX CBHHKAX M OEJBIX KPBICaX.

Henap uccnegopanus. M3ydenue cnasMonuTiye-
CKMX CBOMCTB 3()MpHOTO Macia repaHd PO30BBIH Ha
¢doHe cmacTUYecKoro OJ(PQeKTa aleTHIXOJWHA |
BaCl,.

Matepuanabl M MeToAbl MccjaenoBanus. Cnas-
MOJIUTUUYECKHE CBOWCTBA A(PMPHOTO Macya repaHu po-
30BOM m3yuyanu Ha 42 MOpPCKUX CBHHKax maccoi 360-
450 r u 50 Genmbix Kpbicax Maccoit 180-220 r. Bceero
OBLTO TIPOBEACHO 7 CEpHil OMBITOB MO 6 CBUHOK B KaX-
JIOM; M 5 cepwii OIBITOB Ha OeTbIX Kpbicax 1o 10 ocobeit
B Kaxnod. HccremoBaHus mpoBOIMINCHE Ha ©0asze
BuBapusi  MHctutyra  ractposHteposorun  AH
PecnryOommmkn Tamxukuctad. JKXHBOTHBIE COIEPIKAINCH
B YCJIOBUSIX BHBApHs B COOTBETCTBHE C TPEOOBAHUAMHU
MIPaBUJI Ja0OPATOPHON MPAKTUKH, /IS OCYIIECTBICHUS
JoxkmuHMYecknx uccaenosanuit mo 'OCT Ne51000.3-
96-51000.4-2008 c¢ cobmogeHueM MexIyHapOaHBIX
pexomeHaanuu EBporeiickoil KOHBEHLIMM MO 3aiuTe

IO3BOHOYHBIX JKHUBOTHBIX, HCIO0JIB3YEMbBIX npu
OKCIICPUMCHTAJIbHBIX UCCIICJOBAHUAX.
Cna3MoIuTHYECKHe CBOIiCTBa HCOBITYEMOT'O

Cpe/ICTBAa HA MOPCKHX CBUHKAX M3y4alld 110 XapaKTepy
BIMSHHE Tperapara Ha CKOPOCTh OTTOK Iepgysara
(pactBopa Tuppoze) n3 GUCTYIMPOBAHHOTO KETIHOTO
ITy3bIpsl HapyXKy 4Yepe3 KaHIOJIMPOBAHHBIN >KETYHBIN
npoTok Ha ¢oHe anerunxonuHa ( 1:250 000) u BaCl12.
(1:10 000)

Cra3MOJUTHYECKUHA aKTHUBHOCTH HCIIBITYeMbIX
CPEICTB OIICHUBAIM CO CIIa3MOJIUTHYECKUM JeHCTBHEM
MaraBeprHa XJIOPHCTOBOANCTOTO, BBEIEHHOTO B HACH-
TUYHBIX C T€PaHUEBBIM 3()UPHBIM MaciioM pa3BenEH-
HBIX ¢ pacTBopoM Tuppozse. O crna3zMOIUTHYECKHX
CBOWCTBAaX MCIBITYEMOTO CPEACTBA CYJUIHU IO Xapak-
Tepy BIHMSAHUS 3(QUPHOro Maciia Ha CKOPOCTH OTTOKa
nepdysata ( pacrBopa Tuppone) n3 ¢uCTyIMpOBaH-
HOTO >KE€TYHOTO My3bIpsl HAPYXKY Uepe3 KOHIOIUP- Po-
BaHHBIN KEITYHBIA MPOTOK Ha (OHE ACUCTBUS aIleTHI-
xonmHa 1 BaCl,. Ha 6enpix kpricax gaHHBIN 3¢ dekT B
CBSI3U C OTCYTCTBHEM YKEITYHOTO MY3bIpS M3ydad WH-
TPOAYKTATBHBIM METOJIOM, TO €CTh, KAaHIOJHPOBAH-
HHEM KEITTHOTO MPOTOKA M 00 3PPEKTUBHOCTH UCCIIE-
JIYeMBIX CPEJCTB CYIMIH IO TIOSBICHUE TIEPBON KaTlTh
JKETYHU B KOHIIE KaHIOJIH.

PesyabTaTel ucciaenoBanusa. Kak BugHo wu3
npeAcTaBiIeHHON B Tabmuie | npu nmepdys3un sxemd-
HOTO My3BIPSI MOPCKHX CBHMHOK TEIJBIM pPacTBOPOM
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Tuppone B cpeqHeM 00beM OTTEKAIOLIETO HAPYXKY de-
pe3 KaHIOJUPOBAaHHBIA KETIHBIA TPOTOK Tepdysara
cocrasmsiet 0,63+0,25 mn/Mun. [Ipn nepdy3upoBanun
pactBopa BaCl, B passemenmu 1:10000 xommgecTBo
OTTEKaIoIIero nepgysara depe3 KaHIOIN BCTABICHHBIN
B JKEJTYHBIN MMPOTOK YMEHbINAIOCH Ha 72,3%, nobasie-
HHSI TEPaHUEBOT'O Maclila B COCTaB Nepdy3npoBaeMoro
pactBopa coBMecTHO ¢ BaCl2 mouru nmonHocThIO mpe-
JIynpexaano GapueBblid cria3M: 1moj JeiCTBHEM KOTO-
poro o0beM oOTTeKaromero nepgysata BOCCTAHABIH-
Bajcs 10 0,6+0,35 mi/MuH.

Uto cocraBiseT 95,2% IO OTHOIIECHMIO K ITOKa3a-
TEINSIM UHTaKTHOW cepnu, TpHHATHIX 3a 100%. [Tamase-
puH B pazBenernsix 1:10000 ra ¢pone neiicteus BaC12

TIOBBIIIAT KOJMYECTBO OTTEKAaloIIero mnepdysara B
cpenrem 1o 0,62+0,24 mur/mMuH, 9To cocTaBiset 98,4%.

[epdys3us pacrtBopa anermwixonuaa (1:250.000)
Yyepe3 KEITYHBIH IMy3bIph YMEHbIIAMa 00beM OTTEKAal0-
miero nepdysara B cpexrem a0 0,11+0,01 miu/muH mpo-
TuB 0,63+0,025 MII/MUH y MOPCKUX CBHHOK, T.€. IOYTH
B 6 pas.

CoBmectHast mepdys3us pactBopa 3(PHUPHOTO
Macia po3oBoii repanu ( 1:100.000) ¢ aneTHIXOITUHOM
BOCCTaHaBJIMBaJla 00BbEM OTTeKarouero mnepdysara B
cpexarem o 0,43+0,01 mu/mun P<0,001. PactBop ma-
naBepuHa B pa3eneHusx 1:10 000 Ha ¢one peicTBus
AIeTHIXOJIMHA IOBBINAN KOJWYECTBO OTTEKAIOIIETO
nepdysata B cpegaem a0 0,42+0,02 m/mMuH.

Tabmuma 1.

CpaBHuTe/IbHOE BJIUsIHUE I(PMPHOr0 MacJjia FepaHu Po30Boil (TepaHo/Ia) M NaNaBepUHA HA CIACTHYECKU I
3¢ ekt anernaxoauda u BaClz y MOpCKHX CBHHOK

Cepust ONBITOB 1 HAUMEHOBaHUE Be- Uucno xkuBoT- | Komn-Bo orTekaro- mero B %
LECTB, BBEACHHBIX BHYTPb JKEIIYHOTO HBIX B CEpUHU nepdysara

MIPOTOKA B MJI/MUH

1. PactBop Tuppoze 0,05 miu 6 0,63+0,025 100%
2.BaC121:10 000* 6 0,21+0,03 33,3%
3.BaCly, 1:10 000+ s¢upHoe mMacio 6 0,6+0,035 95,2%
1:100.000

4.BaC12 1:10. 000+ mammaBepur1:100.000 | 6 0,62+0,025 98,4%
5. Anermnxonus 1:250.000 6 0,11+0,01 17,3%
6. Atternnxomua 1:250.000+3¢upHOE 6 0,43+0,001 63,1%
macyo 1:100.000

7. 6. Auetunxonud 1:250.000+ mamaBe- 6 0,4+0,02 63,5%
pun 1:10.000

[Ipumeuanne: Bee nzyuaemsie n nepy3upyeMble BHYTPH )KEITYHOTO IIPOTOKA BEIIECTBA PACTBOPHIINCH B CBEXKEM

pactBope Tuppoze.

Takum 00pa3oM, IKCIIEPUMEHTHI, NTPOBEJICHHBIE
Ha MOPCKHX CBHHKaX C (DPHCTYJIMPOBAHHBIM JKEITYHBIM
My3bIPEM U JKEITYHBIM IPOTOKOM, YOEAUTEIHHO NOKa-
3BIBAIOT HAJMYHUE XOPOIIO BEIPAKEHHOTO CIIA3MOJIUTH-
yeckoro 3dexTa B KOMIIOHEHTE AEHCTBUS 3(DUPHOTO
Macja IrepaHy PO30BOM, HE YCTYMNAIOIEro MO aKTUBHO-
CTH W3BECTHOMY IpenapaTy HalaBepuHy.

Jl1s moATBepKACHUS MOJMYyYEHHBIX Pe3yJIbTaTOB
HCCIIeIOBaHUA ObUIM TIPOJOJDKEHBI Ha BTOPOM BHJE
JKMBOTHBIX, OEJBIX KpBICAX C (QUCTYINPOBAHHHEM
JKEITYHOTO MPOTOKA.

HccnenoBanue npoBOAUINCH HHTPAyKTaIbHBIM
METOJIOM, TO €CTh Nepdy3u- POBAHUEM HCCIIEAYEMBIX

CPE/ICTB B NPOCBET KAaHIOIW BCTAaBJICHHBIH B 0OIIEi
KETYHBIA IPOTOK KOHTPOJIBHBIX U ITO/IONBITHBIX KPBIC.

Cnactiueckoe JEWCTBHE  aleTWIXOIMHA U
BaCly, a taxxke crna3MolIMTHYECKHEe CBOWCTBA 3(up-
HOT'0 MacJia TepaHy pO30BOM M MamaBepuHa IMOocie HH-
TPOAYK- TaJHHOTO BBEACHHUS OLIEHHBAJIUCH IO CKOPO-
CTH BBIJICNICHUS TIEPBON MOPLIUH KEITIH depe3 HapyxK-
HBII KOHEI| BBEICHHBIN B KETYHBINA MPOTOK KAHIOJIU.

Kak BugHO U3 npeacTaBieHHON B TabnuIe 2. mo-
Cclie MHTPOJYKTAJIILHOTO BBEJIEHMs pacTBopa Tuppone
nepBasl MOPLHs JKETYU B HAPY>KHOW CacTH KaHIOIH B
cpeaHeM nosiasiercs uepes 2,5+0,05 MunyT.
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Tabiuua 2.

Bausinue 3¢pupHOro Macsa repaHu po30oBoii (repaHoJia) U NanaBepuHa HAa cna3MoreHHbI 3¢ ek ane-
TiiaxomHa 1 BaCl2 Ha GeJibIX KpbIcax.

CCpI/IH OIIBITOB U HAUMC- HOBAHHEC BEC-

Ywucno >KUBOTHBIX B

CkopocTh NMPOSIBICHUE IIEPBON TOPIHH

LIECTB, BBEICHHBIX BHYTPb JKEIYHOTO cepun JKEJTYN B MUH.
POTOKA
PactBop Tuppoze 0,05 mir* 10 2,5+0,05

1. Anermnxonun 1:250.000 10 30,0+0,3**
2. AnernixonuH 1:250.000+ >¢puproe 10 7,0£0,06**
maciio 1:100.000
BaC121:10 000* 10 27,0+£0,7**
3.BaCly, 1:10 000+ s¢upHoe Macno 10 6,8+0,037%*
1:100.000

HpI/IMe‘IaHI/Ie x-Bce HCOBITYCMbIC 1 nepq)ympyeMLIe BHYTPHU KEJIIYHOT'O MPOTOKA BEUIECTBA paCTBOPUJIUCH B CBE-

’)keM pactBope Tuppoze.

WutponykransHoe BBeneHue 0,05 mur pactBopa
aneTuixonuHa B pazseneHun 1:250.000 BeI3bIBaIIO pe3-
KAN cra3M MPOTOKa, KOTOPHIH MPOIOIKAJCS B Cpell-
HeMm 30,0+0,3 muH.

D¢dupHOE Mao repaHu po30BOH (TepaHOI) B pas-
BegeHusix 1:100 000, BBeneHHBIH MHTPOAYKTAJIBHO C
AI[CTIIXOJMHOM, CTATHCTHYECKH TOCTOBEPHO CHHMAI
CIacTU4ecKoe JeHCTBHE ameTwinxonnHa. [locie cos-
MECTHOTO BBEJICHHs 3(UPHOTO Macia repaHu po30BOi
Y aleTHIXOJINHA MepBas MOPIHs KEeTdd B HAPYKHOM
KOHIIE KaHIOJH B cpeJHeM Boiernsach uepe3 7,0+0,06
MuH npotuB 30,0+0,3 MUH IpH HHTPOLYKTAJILHOM BBE-
JIEHUU alleTUIXOJIMHA.

AHaOTHYHBIC NaHHBIC OBUIH IONyYeHBI IOCTC
HHTpOIyKTadpHOTO BBeneHUsI BaCl, Ha poHe cracTh-
YECKOTO €ro BIUSHUSA, BpeMsI BBIACIICHHUS MIEPBOI 1Op-
WU KeIYU YJUIMHAJIOCh B cpenHeM 1o 27,0+0,7 MuH.
T.e. 6osee yeM B 10 pa3 1Mo cpaBHEHUIO C IMIOKA3aTeIIeM
Yy MHTaKTHBIX KpbIC. B TOXe BpeMsi HHTPOAYKTaIbHOE
BBEJICHHE Te€paHMEeBOro 3(pUpHOro Macia B pa3Beie-
Husax 1:100 000 coBmectHO ¢ BaCl; BbI3bIBAIO BBIpa-
JKEHHOE NPEeAyNpexIeHNue ClacTu4eckoro sddexra
BaCl,, 0 4yem CBUAETEIHCTBOBAIO YCKOPEHHE CKOPO-
CTH BBIJICTICHUS TIEPBOI MOPIIMHU JKETUU B CPEJTHEM JI0
6,8+0,37 muH mpotuB 27,0+0,7 MUH OT BBEICHHS
BaCl,.

W3BecTHO, yTO crmactryeckoe aericteue BaCl, B
OTHOIIICHUY TOHYCA TJIAIKOH MYCKYJIaTypHI CBSI3aHO CO
CHOCOOHOCTH JAHHOTO BEIIECTBA BHI3BIBATH HEMIOCPE/I-
CTBCHHOE COKpAIIIEHHE TOHYCa T8 JKOH MYCKYJIATypHI,
T.C. SIBISCTCS PE3YJIETATOM IPOSIBICHUS MHUOJIHTHYC-
ckoro 3ddexra, a CIacCTUIECKUI JeHCTBUE alleTHUIIXO-
JUHA B OTHONIICHHE TJIAJKON MYCKYJNATyphl SBIISIETCS
PE3YJIbTaTOM HEMOCPEICTBEHHOTO BO30YXICHUS XO-
JIMHPEAKTHBHBIX CTPYKTYP TIAAKOMBIIICY- HBIX Opra-
HOB[4] .

3akmouenune. TakuM 00pa3oM, MOTyYCHHEIE pe-
3yJIBTaThl CBUACTEIBCTBYIOT O TOM, YTO MEXaHH3M
CHa3MOJHUTHICCKOTO dPPEKTa HCIBITYEMOTO CPEICTBA
HE CBSI3aH C €ro BIUSHHEM Ha HEPBHBIC MEXaHU3MBI, a
SIBIISICTCS PE3YJABTATOM IMPSIMOTO BIMSHES HA TIIAIKO-
MBIIICYHBIE AJIeMeHTH. HeoO0X0oMuMo OTMETHTh, YTO
OTCYTCTBHE HEHPOTPOITHOTO W MPOSBICHUE aKTHBHOTO
MHOTPOTHOTO 3¢ dekTa IPUPHOTO Macia TepaHu po30-
BOM pacHIMpsieT aCleKThl €ro MPUMEHEHH ITPH MHOTO-

YHCJICHHBIX BOCHAINTEIBHBIX 3a00JICBAHUAX JKEIy-
JIOYHO-KHUILIEYHOTO TPAKTa ¥ Psfia IPYTUX OpraHoB, CO-
CTOSIIINX U3 TTAIKON MyCKYJIaTypHlI.
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BIOCHEMICAL MARKERS OF INFLAMMATION, ANTIOXIDANT DEFENSE, AND ORAL
DYSBIOSIS IN ELDERLY PATIENTS UNDERGOING COMPLEX DENTAL THERAPY

Anomauin

Memoro 0ocridxcenns 6yn0 docrioumu OUHAMIKY OIOXIMIYHUX MAPKePIE 3aNaNeHH s, AHMUOKCUOAHMHO20 3d-
XUcmy ma opanbHo20 oucOiosy y pomosii piOouHi RayieHmie noxuni02o iKy 3a ymMos8 3acmocy8anHts JNiKY8aIbHO-
NPOQINAKMUYHO20 KOMNIEKCY V CKIAOT KOMNIEKCHOI cmomamonociunoi mepanii. ¥ 00cnioxiceHHi 835a1u yuacms
34 nayienmu noxunozo gixy (60—75 pokis) i3 cenepanizoganum napodowmumom I-II cmaoii. Hayienmu 6ynu pos-
nodineni Ha 06i epynu: ocHogny (19 oci6b), axii dodamxo8o 0o 6a3060i cmomamono2iuHoi mepanii NPUHAYAIU
JKY8ANbHO-NPOPIIAKMUYHUL KOMIAEKC, ma epyny nopienanns (15 ocib), axa ompumysana nuwe 6azo8y mepaniio.
Y pomosiii piouni eusnauanu axmuenicms eracmasu, Kamanazu, ypeasu, 1i30yumy, 6Micm MaioH08020 dianboe-
2ioy (MZIA), po3paxosysanu anmuoxcudanmuo-npooxcuoanmuuii indexc (AI1l) ma cmynine oucbiosy. bBioximiuni
00CHi0JCEHHS NPOBOOUIU Y OUHAMIYI: 00 AIKYeanHs, uepe3 3 ma 6 micayie, 1 ma 2 poku cnocmepedcenns. Y na-
YICHMIi6 NOXUN020 GIKY 00 NOUAMK) JIKY8AHHA GCINAHOBIEHO NI0GUUYEeH) aKMUBHICIb MAPKeEPI8 3ananienHts, akmu-
8ayil0 NPoYecie NepPeKUCHO20 OKUCHEHHS IINi018, 3HUNCEHHS eqheKMUBHOCHE AHMUOKCUOAHMHO20 3aXUCTY Md 6U-
PpadiceHi OucOiomuyHi 3MIiHU MIKPOOIOYEHO3Y NOPOJICHUHU POmd. 3ACmOCY8anHs NIKY8ANbHO-NPOPIIAKMUUHO20
KOMRIIEKCY CHPUSLIO OOCMOBIPHOMY SHUICEHHIO akmugrnocmi enacmasu ma pieus MIJA, niosuwennio akmugnocmi
Kamanasu, 30i1buWeHHI0 3HAYeHHA AHMUOKCUOAHMHO-NPOOKCUOAHINHO20 THOCKCY, 3HUICEHHIO aKMUGHOCMI ype-
asu, ni0GUWEHHIO AKMUBHOCMI I30YUMY MA 3MEHUIEHHIO CHLYNEHs OPATIbHO20 OUChio3y y pomositl piouHi nayicH-
mie ocHo8HOT epynu. Tlo3umugHi 3MiHU OIOXIMIYHUX NOKA3HUKIE 30epieanucs NPOmsa2oM ycbo2o nepiody cnocme-
pedxcenns. Takum 4yunom, 6y10 6CIMAHOGIEHO, WO Y NAYIEHMIE NOXUNO20 8IKY POPMYIOMbCA KOMUAEKCHI HOpY-
WieHHA JOKAbHO20 OIOXIMIYH020 20Meocma3y NOPOJICHUHU pOmd, SKi Xapakmepusyiomvcsa aKmueayiero
3aNAnLHUX MA OKCUOAMUBHUX NPOYECI8 § OUCOTOMUYHUMU 3MIHAMU MIKpODIoyeHo3y. Bukopucmanns nikyeaibHo-
nPOGIIAKMUUH020 KOMNJLEKCY Y CKIAOT KOMNJEKCHOI CMOMAmMON02IHOL mepanii cnpusie HopManizayii aHmuoKcu-
O0aHMHO-NPOOKCUOAHMHO20 OANANCY, NOKPAWEHHIO CINARY MICYe6020 AHMUMIKPOOHO20 3aXUCIY MA 3MEHUEHHIO
npossi8 oparbHo2o OUchio3y, Wo NAmo2eHemudHo 00IPYHMOBYE OOYLTbHICb 1020 3ACMOCYBAHHS Y NAYICHMIB
NOXUN020 BIiK).

Abstract

The aim of the study was to investigate the dynamics of biochemical markers of inflammation, antioxidant
defense, and oral dysbiosis in the oral fluid of elderly patients during the use of a therapeutic and preventive
complex as part of comprehensive dental therapy. Methods. The study involved 34 elderly patients (60—75 years)
with stage I-11 generalized periodontitis. The patients were divided into two groups: the main group (19 individ-
uals), which received a therapeutic and preventive complex in addition to basic dental therapy, and the comparison
group (15 individuals), which received only basic therapy. The activity of elastase, catalase, urease, and lysozyme,
as well as the level of malondialdehyde (MDA), were determined in oral fluid. The antioxidant—prooxidant index
(API) and the degree of dysbiosis were calculated. Biochemical studies were carried out dynamically: before
treatment and after 3 and 6 months, as well as after 1 and 2 years of observation. Scientific novelty. Before treat-
ment, elderly patients demonstrated increased activity of inflammatory markers, activation of lipid peroxidation
processes, reduced efficiency of antioxidant defense, and pronounced dysbiotic changes in the oral microbioceno-
sis. The use of the therapeutic and preventive complex resulted in a significant decrease in elastase activity and
MDA levels, an increase in catalase activity, an increase in the antioxidant—prooxidant index, a decrease in urease
activity, an increase in lysozyme activity, and a reduction in the degree of oral dysbiosis in the oral fluid of patients
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in the main group. Positive changes in biochemical parameters persisted throughout the entire observation period.
Conclusions. It was established that elderly patients develop complex disturbances of local biochemical homeo-
stasis in the oral cavity characterized by activation of inflammatory and oxidative processes and dysbiotic changes
in the oral microbiocenosis. The use of the therapeutic and preventive complex as part of comprehensive dental
therapy contributes to the normalization of the antioxidant—prooxidant balance, improvement of local antimicro-
bial defense, and reduction of oral dyshiosis manifestations, which pathogenetically substantiates the feasibility

of its use in elderly patients.

Knrouosi cnosa: nayicnmu noxunozo 6iky, pomosea piouna, OioXiMiuHi Mapkepu, AHMUOKCUOAHMHO-NPOOK-
CUOAHMHA CUCMeEMA, OPATbHULL OUCOI03, TIKY8ANbHO-NPOPIIAKMUYHUL KOMNITIEKC.
Keywords: elderly patients; oral fluid; biochemical markers; antioxidant—prooxidant system; oral dysbiosis;

therapeutic and preventive complex.

Berym.

CrapiHHS OpraHi3My CYIIPOBOIKYETHCS KOMIUIEK-
COM CTPYKTYPHO-(YHKIIIOHaJIbHUX 3MiH Yy TKaHHUHaX
MOPOXKHUHHU POTA, IO CTBOPIOE NEPEAYMOBH AJIS Mif-
BUILICHHS MOIMIMPEHOCTI Ta MPOTPECYBaHHSI OCHOBHHX
CTOMATOJIOTIYHHUX 3aXBOpIOBaHb [1, 2]. V ocid moxu-
JIOTO BiKY MATOJIOTIUHI MPOLECH Yy TBEPAMX TKAHWHAX
3y0iB i TKAaHWHAX MAapPOJOHTA HEPiTKO MAIOTh MOEIHA-
HUH XapakTep, XapaKTepH3YIOThCS OUIBII TPHBAINM
nepediroM Ta CXMUIIBHICTIO J0 POTPECYBaHHS JUCTPO-
(hivHO-3amaNbHUX 3MiH. 3HAYHY POJIb y PO3BHUTKY Ta
nepebiry cromarosoriqnoi marosorii y miei kareropii
TAIIi€HTIB BilirparoTh BIKOBI MeTaOOIIYHI TOPYIICHHS,
3HIDKCHHS aanTalliiHUX MOXIIMBOCTEH OpraHi3My Ta
3MIHM JIOKATFHUX MEXaHi3MiB 3aXHCTy HOPOXHHUHHU
pora [3-5].

VY 3B’s3Ky 3 OIUM OCOOJIMBOTO 3HA4YECHHS HaOyBae
JIOCITIKEHHS 010XIMIYHHX ITOKa3HUKIB POTOBOI PiIMHU
K IHPOPMATHBHOTO 010JIOTIYHOTO CEPEOBHUIINA, IO Bi-
Jo0pakae CcTaH JIOKaJbHOIO FOMEOCTa3y MOPOKHUHHU
poTa Ta J03BOJIsIE€ OLIBII HOBHO OXapaKTepU3yBaTH T1a-
TOTCHETHYHI MEXaHi3MH PO3BHUTKY CTOMATOJIOT14HOT
MATOJIOTIi y TIOXWJIOMY BIlli, @ TAKOXK OIIHUTH e(eKTH-
BHICTB JIIKyBaJIbHO-TIPO(IaKTHYHHX 3aX0/iB [6, 7].

VY namieHTiB MOXWIOTO BiKY MO€THAHHS MHOXKUH-
HOT'O Kapiecy Ta 3aXBOPIOBaHb MMapOJIOHTA HEPIAKO po-
3BHUBA€THCS HA TIII COMATHYHOI MATOJIOTIi Ta CyNpoBoO-
JUKYETBCSl TOPYIICHHSMH JIOKaJbHOTO METaboIi3My,
MIKpOOIOIIEHO3Y 1 IMyHOJIOTIYHOT PEaKTUBHOCTI TIOPO-
JKHUHH poTa [8, 9].

VY 3B’S3Ky 3 UM, aKTYaJIbHUM € BUBYCHHS MHA-
MiKH 610XIMIYHMX MapKepiB pOTOBOT PIIMHH Y ITpoLeci
KOMILIEKCHOI CTOMATOJIOTIYHOT Teparii, CpsMOBaHOT
Ha 3HWKEHHS aKTUBHOCTI 3alaJeHHS, HOPMAaJli3alliio
AHTHOKCHJIAHTHOTO 0aJaHCy Ta BiTHOBICHHS MiKpOOi-
OJIOTi9HOI PiBHOBarW MOPOXXHUHU POTa MAIi€HTIB MO-
XHJIOTO BiKY.

Mera pocaigxenns. Jocaiauta quHamMiky 6ioxi-
MIYHHX MapKepiB 3amajeHHs, aHTHOKCHIAHTHOTO 3a-
XHUCTY Ta OPAILHOTO TUCOi03y y POTOBIH piuHI Mallie-
HTIB ITOXHMJIOTO BiKY 38 YMOB 3aCTOCYBaHHS 3aIIpOIOHO-
BaHOT'O CYITOPTHBHOTO KOMIUIEKCY 3ac00iB.

Marepianu Ta Meroau aociaimxkeHHsi. Jlocmi-
JOKEHHS MPOBOJWIIM BIIMOBIIHO 10 NPUHIHMIIB 0ioe-
Trku Ta ['eNbciHChKOi neknapaiii BececBiTHROT Menny-
HoOi acomiarii. Yci manientu 0ynu noinpopMoOBaHi Ipo
METy Ta YMOBH JOCIHIDKEHHS 1 Hajganu I0OpOBiLTBHY
MHCHEMOBY 1HQOPMOBaHY 3roJly Ha y4acTh.

JocmimkeHHs MpoBeIeHi Ha 0a3i KIIHIYHUX BiTi-
JeHs Ta jabopatopii Oioximii JlepaBHOi ycTaHOBM
«[HCTUTYT CTOMATOJIOTI{ Ta MIEIETHO-JINIIEBOI Xipyprii
HarmionaneHoi akanemii MeIUUHUX HAYK YKpaiHm» (M.

Opeca) B paMKkax BUKOHAHHS JepKaBHOT HAYKOBO-II0C-
TiaHOT poboTH: «Y IOCKOHAICHHS HaJaHHS CTOMATOJIO-
TiYHOT JOTOMOTH 0cOo0aM MOXMIIOTO BiKy B yMOBaX BO-
egHoro 4acy» (mmpp HAMH 11524, JIP Ne
0123U103245).

Kpwurepii BkirtodeHHS: Bik nmanieHTiB 60—75 poKiB;
HAsBHICTH CTOMATOJIOTIYHOT MATOJIOT{, 30KpeMa I'eHe-
pamizoBadoro maponoututy (I'IT) I-II cranii (cTymiab
A abo B); HasBHICTH BacHUX 3y0iB Ta MOXIIMBICTh
MPOBEACHHS KIIHIYHOTO CTOMATOJIOTIYHOTO 00CTe-
JKEHHSI, BIJICYTHICTh NPOTHUIIOKAa3aHb 1O MPOBEICHHS
0a30BOr0 CTOMATOJIOTIYHOTO JIKyBaHHA Ta 3acTOCY-
BaHHA  JIKYBIbHO-NPOQUIAKTHYHOTO  KOMILIEKCY
(JITIK); mobpoBinpHa iHpOpMOBaHa 3roa MALi€HTIB Ha
y4acTh y JOCIHi/PKEHHI.

Kpwurepii BUKITFOUSHHS: TOCTPi 3aNalibHi 3aXBOPIO-
BaHHS MOPOXXKHMHU poTa ab0 3aroCTPEHHS XPOHIUHHMX
COMAaTHYHUX 3aXBOPIOBaHb; TSKKI JEKOMIICHCOBaHI CO-
MaTU4HI 3aXBOPIOBAHHS; IPUIOM Ipernaparis, 110 MO-
JKYTh CYTTEBO BIUIMBATH Ha MOKA3HUKH JIIIIHOTO 00-
MiHy; BIZIMOBA MAIli€HTa BiJ y4acTi y JOCIIKEeHHI a00
HEJOTPUMAaHHs PEKOMEHI0BAHOTO PEXKUMY JIIKYBaHHS.

VY mociiKeHH] B3sUIH y4acTh 34 0COOH MOXHIIOrO
BiKy (60-75 pokis 3a pekomernarisimu BOO3). Cepen-
Hiil BIK MaIlieHTIB CTAaHOBHUB 66,2 + 9,2 pOKiB.

3a craTeBHM CKJIAJOM MAalli€HTH PO3HOALIINCS
takuM urHOM: 10 yosioBikiB (29,4 %) ta 24 xinku (70,6
%).

VY nocnimKkeHHs OyiH BKIIIOYCHI MAI[iEHTH 3 TeHE-
pamizoBanum napomonturoMm (I'II), cramis I-11, II, 3
skux 7 oci6 (20,6 %) manu ctymiab B, 27 oci6 (79,4 %)
— cTymieb A. JliarHO3 BCTaHOBIIIOBAJM 3a Kimacuika-
1i€10 3aXBOPIOBaHb TKaHHMH ITaPOJIOHTA Ta MepiiMILIaH-
tHuX TKaHuH (EFP & AAP World Workshop, 2017).

Cepenne 3nauenns inaexcy KIIB y Bcix o6cTexe-
HUX TIAI[i€HTIB cTaHoBWIO 16,65 + 3,06; Me (Q1-Q3) =
16 (14-19); min—max = 11-24; n = 34.

B 3amexHOCTI BiJl MPU3HAYEHOTO JTiKyBaHHS Bifi-
OpaHni ocoOu Oyyu po3MojiNieHi Ha 2 TPyIU: OCHOBHY
(19 oci6) ta rpymy nopiBaAHHA (15 0cib).

Y rpyni nopiBHsHHS Oyi10 5 yonoikis (33,3 %) Ta
10 xiHOK (66,7 %), B OCHOBHIi — 5 40IOBIKiB (26,3 %)
Ta 14 xinox (73,7 %).

o crocyeTbesi CTaHy TKaHMH MApOJOHTY, TO
rpyna MopiBHAHHS Oyna mpejncTaBieHa 4 marieHTaMu
(26,7 %) 3 'l cryniens B ta 11 nmamiearamu (73,3 %) 3
I'TI crynenst A. OcHoBHa rpymna — 3 naunienra (15,8 %)
3'TI crynens B ta 16 mamienTis (84,2 %) 3 I'TI crymens
A.

Innexc KIIB y marieHTiB OCHOBHOT I'pyIH CTaHO-
BuB 16,00 £ 2,96 (Me 15; Q1-Q3: 14-19; min—-max:
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11-21; n=19), y rpyni nopiusinas — 17,47 + 3,10 (Me
16; Q1-Q3: 15-19; min—max: 14-24; n=15).

Otpumani nemorpadivHi Ta KIiHIYHI XapaKTepuc-
THUKHU CBiYaTh IO 3iCTaBHICTH C(HOPMOBAHUX TPyH 3a
CTaTeBUM CKJIaJIOM, BIKOM Ta OCHOBHUMH KIIIHIYHUMH
MOKa3HUKAMU CTaHy TKaHHUH ITapO/IOHTA 1 TBEPANX TKa-
HUH 3Yy0iB, 10 J03BOJISE BBaKATU IX PENpPE3CHTATHB-
HUMHU Ta NPUJATHUMH U MOJAJBIIOTO HOPIBHSUIb-
HOTO aHaJli3y e)eKTUBHOCTI IPOBEACHOTO JIIKYBaHHI.

[NamierTam Tpymy MOPIBHSHHS MICIS ITIAHOBOTO
3BEpPHEHHSI IPOBOIMIIACS TibKK Oa3oBa Tepamis (caHa-
I1is IOPOKHUHHU POTa, IpoeciiiHa TirieHa mopoKHUHH
pota). [1anieHTaM OCHOBHOT rpynu J0AaTKOBO /10 0a30-
BOI Teparmii (Iicis KOHCYNbTAMii i3 CiMEHHUMH JIika-
PSIMH) IPU3HAYAIHN JIIKYBAIbHO-TIPOGLIAKTHYHNI KOM-
rekce (JIIIK), mo ckimamy sKOro BXOIWIIN CHCTEMHI Ta
MicueBi 3aco0H, CIIPsIMOBaHI Ha KOpEeKLito MeTabosi-
HUX, CyJUHHUX, OKCUIATHBHHUX Ta MiKPOOiOIOTIIHHX
MOPYILIEHb Y TKAHUHAX TOPOKHUHH POTA, XapaKTEPHUX
T 0ci6 moxwmioro Biky [10].

CucremHuit 6JI0K BKIIIOYAB MPOOIOTUYHUH Mpera-
par Omedepa, L-rmroramin, momiHeHACHYICHI )KUPHI KH-
ciotu Owmera-3 (EPA+DHA), marniii, koenzum Q10
(yOixuHOI), pecBepaTpoI Ta MOJiBiTaMiHHO-MiHEpaIb-
HU# KoMITIeKC «Adasit 50+» (3aCTOCYBaHHS CUCTEM-
HOTO OJIOKY OYyJI0 PeKOMEHIOBAHO JABidi Ha PiK MPOTS-
roM Micsm abo 3a IHCTPYKII€0 BHPOOHUKA 3ac00y).
Jlo ckiamy MiciieBOro OJ0KY BXOAMIM 3aCO0M I KO-
pekmii kcepocromii (Dentaid Xeros) (mocriitHo), 3a-
cobu anTHokcuaaHtHoi Ta pemnaparusHoi nii (VITIS
Antiage, KepTtrian) (OCTiiHO), aImuTiKaIii Tero 3 My-
Miifo (3a MOKa3aHHIMM), aHTHCENTUYHUI PO3YHH XJIO-
prexcununy 0,05 % (npotarom 7-14 gHiB micis mpose-
JieHHs 0a30BOi Teparii a00 3a MOKa3aHHIMHE), a TAKOK
pemiHepami3yrodi 3aco0n Ha OCHOBI (ropumiB (Imoc-
TIHHO).

Jns ominky BBy 3amnporioHoBadoro JIIIK nHa
MOKa3HUKH MIHEPaIbHOTO 0OMiHY MPOBOAMIN Oi0XiMi-
YHi JOCHIPKEHHS POTOBOI PiAWHY NAII€HTIB Y HAOIH-
K4l Ta BiJIajIeHI TEPMIHHU CIIOCTEpEKEHHs (depes 3, 6
MicsiB, 1 Ta 2 pokmu).

Jlist oTpuMaHHS pOTOBOI PiJMHU BUKOPHCTOBY-
BaJIK IIeHTPU(DY>KHI POOIPKH, SKi MMOMIIIIAN B CTaKaH
i3 agpomoM. 30ip HECTHMMYJIbOBaHOI POTOBOI PiIMHHU
3MIHCHIOBAIM BpAHIl, HATIIECEepIe ICIsA IOIepen-
HBOTO IIOJIOCKAHHSI POTOBOI MOPOXXHWUHH BOJIOIO, 0Oe3
MIPOBEACHHS PaHKOBO] ririeHu. Yepes 3 XBUIMHHA MiCIsA
MIOJIOCKaHHSI POTOBOI MOPOXXKHUHU BOJOIO MAali€HTH
3IHCHIOBAITN CIUTEOBYBAHHS POTOBOI PiTMHHU Y TIp0Oi-
PKy 4epe3 Jiiky npotsirom 5-10 xB., micis ueHTpudy-
ryBauHs (2500 06/xB, 20 xB. + 4 °C) BigOupanu Hago-
CaJIOBY PiTUHY B YUCTI CTCPWIIbHI TICHINMIIHOBI (piia-
KOHM Ta BHKOPHCTOBYBANIM U1  BU3HAYCHHS
010XIMIYHHX MapKepiB.

BioxiMiuHMI aHadi3 POTOBOI PIAUHHU IALIIEHTIB
BKJIIOUaB BH3HAYEHHs MOKAa3HUKA IEPEKUCHOTO OKHC-
HeHHs mimiaiB (BMicT MJIA), TOKa3HUKIB aHTHOKCHA-
HTHOTO 3aXHCTy POTOBOI OPOKHUHU (aKTHUBHICTh Ka-
Taxasm), MapKepy 3amajeHHs (aKTHBHICTH €JacTasu),
MOKa3HUKa OakTepiaibHOT KOHTaMiHAIi (aKTHBHICTH
ypeasn), OKa3HUKa aHTUMIKpPOOHOTO 3aXHUCTY POTOBOI
MMOPOXKHUHU (aKTUBHICTH Jizonumy) [11].

3a CHiBBIOHOIICHHSAM aKTUBHOCTI KaTajla3W Ta
BMicTy MJIA po3paxoByBany aHTHOKCHJIAHTHO-IIPOO-
kcnanTHUH iHaeke (ingexe AIIl). 3a crmiBBiTHOIIICHHIM
BITHOCHMX aKTHBHOCTEH ypeasd Ta JI30I[MMYy BH3HA-
gany cryrness nucoiosy (CH) [11].

CratuctudHy OOpOOKY OTpUMAaHHX Pe3yJbTaTiB
MIPOBOAMIIN 13 BUKOPUCTAHHSM CTAaHAAPTHHX METOJIB
BapiamiiHOi CTaTUCTHKH. JlaHi TMPENCTaBICHO y BH-
IS/ CePEeIHHOTO 3HAYCHHS Ta CTaHAAPTHOI MOXHOKH
cepenaboro (M + m). [l OWiHKK TOCTOBIPHOCTI Bif-
MIHHOCTCH MiX MMOKa3HHKaMH B JHHAMII CIOCTEpe-
KEHHsI BUKOPHCTOBYBAJIM HapaMeTPHUHMH t-KpHUTEepiit
Crpronienra. PiBeHb CTaTUCTHYHOI 3HAYYLIOCTI MPHK-
Mamu ripu p < 0,05 [12].

Pe3yabTaT gociimkeHHs1 Ta iX 06roBopeHHs.
VY tabn. 1 HaBeneHi pe3yJabTaTH BU3HAUYEHHS MapKepa
3anaibHOI peakiii — akTHBHOCTI €J1acTa3| y pOTOBIH pi-
JIVHI TIAI[IEHTIB TOXHUJIOTO BIKY Ha Pi3HHUX eTanax JiKy-
BaHHSI.

Tabmuus 1

Junamika 3MiHN aKTHBHOCTI eJIacTa3u y PoTOBiii piniuHi nanieHTiB NOXNJI0r0 BiKy 32 yMOB KOMILIEKCHOI
CTOMATOJIOTiYHOI Tepamii

. AXTHUBHICTB €J1acTa3H, MK-KaT/JI
Tepminu I'pymna nopiBHAHHS OcHoBHa rpyna

Buxinauii crag 1,13+ 0,09 1,45+ 0,08
p1<0,02

Uepes 3 wmicsri cro- 0.92 % 0.06 0,76 £ 0,05
CTepeKeHb ’p -0 i p <0,001
’ p1< 0,05

Yepes 6 micsiiiB 1,05+ 0,07 0,60 + 0,04
CIIOCTEPEKEHD p <0,001
p>0,4 p1< 0,001

UYepes 1pik crocre- 0,35+0,03
pEXEHb 1’13::00"‘08 p <0,001
’ p1< 0,001

Uepes 2 poku cnoc- 1,34 + 0,09 0,43 + 0,02
TEpPEKEHb p <0,001
p>0,4 p1< 0,001

IHpumimka. p — docmosipHicmo 6iOMIHHOCMElL 8i0 GUXIOHO20 DI6HS, P1 — OOCMOGIPHICMb GIOMIHHOCMEN MIdC HO-

KA3HUKAMU Y 2pYNax.
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Jlo mouatky JikyBaHHS B 000X JOCIHIIKYBaHHX
rpymnax CrocTepiraBcs MiIBUIIEHUH piBeHb AKTUBHOCTI
eacTasm, IO CBiTYHUTh PO HASBHICTH BUPAKCHUX 3a-
NaJbHUX NPOLECiB y TKAHUHAX MOPOKHUHK POTa y Ma-
IIEHTIB 13 MHOKHHHUM KapiecoM Ta HapOJIOHTHUTOM.
IIpu npoMy BUXiIHWH TOKAa3HUK y MAIIEHTIB OCHOBHOT
rpynmu OyB TOCTOBIPHO BHIINM, HiX Yy TPYII IOPiB-
HsHHA (p1 < 0,02).

Yepes 3 micsiui micns NpOBENCHHS JIIKYBaJIbHO-
npodiTaKTHYHKUX 3aX0/iB y HALIEHTIB OCHOBHOI IpyITH
BiJI3HAYaJM CYTTEBE 3HIKEHHsS aKTUBHOCTI ellacTasu
Ha 47,5 % BigHOCcHO BuXxigHoro piBHA (p < 0,001). ¥V
TOW XK€ dJac y TPYIi HOPiBHAHHSA, /i€ 3aCTOCOBYBAIIN
yumie 6a30By CTOMATOJIOTIYHY TEpAIlifo, 3MEHIICHHS
BOT'0 MOKa3HMKaA cTaHoBuMIO juiie 18,4 % i He mocs-
rajo CTaTHCTHYHOI qoctoBiprocTi (p > 0,1).

VY monanemniif AMHAMIII CTIOCTEPEKEHb Yy Talli€H-
TIiB OCHOBHOI I'PYNH IPU PETyJSIPHOMY 3aCTOCYBaHHI
JKYBaJILHO-TIPO(IIAKTHYHOTO KOMIUIEKCY BiI3HaYaIn
MOJAJblIe JOCTOBIPHE 3HIIKEHHS aKTHBHOCTI ejac-
Tasu: uepes 6 micauiB —y 2,4 pasu, uepes 1 pik —y 4,14

pasu Ta yepe3 2 poku — y 3,22 pa3u HOPIBHIHO 3 BHXi-
nHUME 3HadeHHsMH (p < 0,001).

HatomicTp y marmieHTiB Trpynu MOpiBHSHHS, SIKi
OTpUMYBaJIK JuIe 0a30By Tepariro, y BijaneHi Tep-
MiHH CITOCTEpeXeHHs (6 MicALiB — 2 POKH) BiJ3HAYA-
J1acst TEHAEHIIIS 10 I ABUIEHHS aKTUBHOCTI €J1acTasH,
npuuoMy yepes 1 ta 2 poku el MOKa3HUK NepeBUITY-
BaB BUXIiJTHUI PiBCHb.

Ciiz BiI3HAYUTH, IO HPOTSTOM YChOTO TEpioay
CIIOCTEPE)KEHHS aKTHBHICTD €J1acTa3H Y POTOBIH pianHi
TIALi€HTIB OCHOBHOI IPyIH OyJia JOCTOBIPHO HMXKYOIO
MIOPIBHSHO 3 BIANIOBITHUMH [TOKa3HUKaMU TPYIH HOPi-
BHSIHHS, IO CBIJYUTH NPO BHUPKEHHUH MPOTHU3AIaib-
HUH e(peKT 3aCTOCOBAHOTO JIIKYBAIEHO-TIPOQITaKTH-
HOTO KOMITIEKCY.

Ha mactynmHOMY eTari TOCiiKeHHS Y pOTOBIi pi-
IVHI TAIi€HTIB BU3HAYalM MOKAa3HUKH aHTHOKCHIAH-
THO-TIPOOKCHJAHTHOI cucTeMu: BMicT MJIA sk map-
Kepa IHTEHCHUBHOCTI IEPSKUCHOTO OKHUCHEHHS JIITiIiB
Ta aKTUBHICTH KaTaJla3y, 10 XapaKTepU3ye CTaH aHTH-
OKCHJIaHTHOTO 3aXHCTy (Tao. 2).

Tabnuus 2

JAunamika 3MiH MOKA3HUKIB AHTHOKCHIAHTHO-NIPOOKCHIAHTHOI CHCTEeMHU B POTOBili pituni nauieHtiB no-
XHJIOT0 BiKY 32 YMOB KOMILUIEKCHOI CTOMATOJIOTIYHOI Tepamii

Bwmict MJIA, AKTHBHICTh KaTajasH, Innexc AIll, ym.on
Tepinu .MMOJ'IL/J'I . MKaT/1I .
I'pyna nopis- OcHoBHa I'pyna nopis- OcHoBHa I'pyna nopis- OcHoBHa
HSTHHS rpymna HSHHS rpymna HSTHHS rpymna
Buxin- 0,49 + 0,02 0,44 +£0,02 0,19+0,01 0,17+0,01 3,87+0,18 3,86+0,21
HUH CTaH p1>0,1 p1>0,2 p1>0,7

Yepes 3 0,39+ 0,02 0,22+ 0,01 0,23 +£0,02 0,24 +0,01 5,89+0,25 10,9+ 0,92
Micsi p <0,001 p>0,1 p <0,001 p <0,001 p <0,001
p <0,002 p1< 0,001 p1>0,8 p1< 0,001

Yepes 6 0,42+ 0,03 0,26 £ 0,02 0,19+0,01 0,22+0,01 4,52+0,32 8,46+0,51
MICSIIIB p>0,1 p <0,001 p>0,8 p < 0,002 p>0,1 p <0,001
p1< 0,001 p1>0,8 p1< 0,001

Yepes 0,48 £ 0,03 0,17+0,01 0,21 + 0,02 0,31+ 0,02 4,37+ 0,24 14,70 + 0,83
1pik p>0,8 p <0,001 p>0,6 p <0,001 p>0,1 p <0,001
p1< 0,001 p1< 0,001 p1<0,001

Yepes 2 0,46 + 0,02 0,20 + 0,01 0,16 +0,01 0,25 +0,01 347+0,15 15,5+ 1,0
poKH p>0,8 p <0,001 p<0,05 p <0,001 p>01 p <0,001
p1< 0,001 p1< 0,001 p1<0,001

Ipumimka. p — 0ocmogipricmuv giOMiHHOCHEU 8i0 BUXIOHO20 Pi6HS, P1 — OOCMOGIPHICIb GIOMIHHOCHEN MidiC NO-

KA3HUKAMU y epynax.

Sk cBigUaTh HaBeJCHI y Ta0J. 2 1aHi, Y BUXiTHOMY
cTaHi B 000X JOCIIKYBaHHUX IPyNax peecTpyBallH Ii-
nBUIeHI 3HaueHHs MJIA, 1m0 BKa3ye Ha aKTHBAIIiIO
MPOIIECIB OKCUAATHBHOTO CTPECY y MAIi€HTIB IOXU-
joro BiKy. BogHouac Mix TpynamMu CTaTUCTUYIHO 3HA-
YyImuX BiAMIHHOCTEH 3a IIUM IMOKAa3HUKOM HE BUSIB-
neHo (p1 > 0,1).

Uepe3 3 micAmi micas MPOBENEHHS JiKyBaJbHO-
npodiTaKTHIHNX 3aX0MIB Y MAIli€HTIB OCHOBHOI TPYIH
BiJ3HaUanM CyTrTeBe 3HWKEHHSA piBHI MJIA (y 2,0
pasu, p < 0,001), Toxi K y rpyIi HOPIBHSHHS LEH I10-
Ka3HUK 3MeHIuBCs jume y 1,25 pasu. Hangani y narmi-
€HTIB OCHOBHOI TPYIH CHOCTEpirajocs crabijbHe 3HH-
skeHHs piBHI MJIA: uepe3 6 micsanis — Ha 40,9 %, 4e-
pe3 1 pik — Ha 61,3 %, yepe3 2 poku — Ha 54,5 %
BiTHOCHO BuXigHoro pieHsA (p < 0,001). IIpu mpomy
BMicT MJIA y pOTOBi# pimuHI TAIli€HTIB OCHOBHOI

TPy MPOTATOM YChOTO TEpioJy CIIOCTEPEKEHHS 3a-
JIMIIABCS JIOCTOBIPHO HIXKYHMM, HDX y TPYyHi HOPiB-
HSTHHSL.

AHali3 aKTHBHOCTI KaTaJa3W IOKa3aB, IO IiCIIs
MIPOBEACHHS JIKyBaHHS B 000X Ipymnax Big3HAdaiocs
MiIBUIICHHS] aKTUBHOCTI IILOTO ()EPMEHTY, IO CBiJ-
YUTh PO AaKTUBAII0 AHTHOKCHAAHTHUX MEXaHi3MiB
3axucTy. Yepes 3 MicsIli micis JIiKyBaHHS aKTHBHICTh
KaTalas® y rpymi HopiBHAHHSA 3pocia Ha 21,05 %, a B
OCHOBHI rpymi — Ha 26,3 % BiTHOCHO BHXiZHUX IIO-
Ka3HHKIB.

Y nopanbIi TEpMiHH CIIOCTEPEIKEHHS y TAIIEHTIB
OCHOBHOI I'pYITH, SIKi JO1aTKOBO 3aCTOCOBYBAJIH 3aIIpO-
TIOHOBAaHUH KOMIUIEKC 3ac00iB, aKTUBHICTb KaTaya3u
3aJIMIIaacs Ha MifBUILeHOMY piBHI. Yepes 1 pik micis
JIIKYBaHHS IIeH TMOKAa3HUK MEePEBUINYBaB BUXIiJHI 3Ha-
yenHs Ha 82,3 %, a wepe3 2 poku — Ha 47,1 % (p <
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0,001). HartomicTe y mami€HTiB Tpymu MOPIBHAHHS Y
BiJlJaJIeHI TEPMiHU CIOCTEPEKCHHS aKTHUBHICTH KaTa-
JIa31 MPaKTHIHO HE BiPi3HAJIACS BiJl BUXiTHOTO PiBHS,
a gepe3 2 poku Oyna HaBiTh HWX4OM0 Ha 15,7 % (p <
0,05).

Jl1s iHTerpaabHOi OI[IHKHM CITiBBiTHOIIEHHS TPOO-
KCHJAAHTHHUX Ta aHTHOKCHIAHTHUX IPOIECiB pO3paxo-
ByBanu iHnekc Alll, skuii BimoOpakae OaimaHC MiX iH-
TEHCHBHICTIO MTPOIICCIB MEPEKUCHOTO OKUCHCHHS Ta aK-
TUBHICTIO ~ AQHTHOKCHJIAHTHOI ~ CHUCTEMH  POTOBOI
MOPOXKHUHU. AHAI3 OTPUMAHUX JAaHUX MMOKAa3aB, IO Y
BUXiTHOMY cTaHi 3HadeHHs AIIl B 000X mocimigkyBa-
HUX Tpymax Oyiu MpakKTUIHO OTHAKOBHUMH, IO CBiJl-
YUTH NP0 MOPYIICHHS aHTHOKCUIAHTHO-TIPOOKCHIAHT-
HOI piBHOBAaru y 0OCTEXCHHUX MAIli€HTiB (Tad. 2).

Uepes 3 wicsri micis MpOBEIACHHS JIKyBaHHS y
TAI[IEHTIB OCHOBHOT I'PYIH Bi3HAYAIIOCS CYTTEBE ITiJI-
BunieHHS 3HavueHHA Alll, sike mepeBUIIyBasO BUXIiJ-
HUH piBeHb y 2,8 pas3u, TOAI SIK y rpyIi MOPIBHSAHHS Lei

MMOKA3HKK 3pOcTaB Jmiie y 1,5 pasu. Y mopasibiii Tep-
MIiHH CTIOCTEPEXKESHHSI y TIAIIEHTIB OCHOBHOI TpyIH 30€-
piranmacst TeHaeHmisa no miaBumeHHs AIll: gepe3 6 wmi-
CSAIIIB IMOKA3HMK 301IbIIyBaBcs y 2,2 pas3u, yepe3 1 pik
—y 3,8 pasm, a uepe3 2 poku — y 4,0 pa3u BiZTHOCHO
BUXiTHUX 3Ha4YeHb (p < 0,001).

HaTtowmicTh y marieHTiB Tpynu NOPiBHAHHS Y Bij-
JlaNieHi TepMiHu criocTepeskeHHs 3HaueHHs AITl mocty-
MTOBO 3HIKYBAJIOCS Ta Ha 3aBEPIIaIbHOMY €Tari JOCITi-
JOKEHHS OYyJI0 HIDKYHMM 32 BUXIJIHUN PIBEHB, MO CBiM-
YUTh MPO 30CPEKCHHS MOPYIICHh aHTHOKCUIAHTHOTO
OanaHcy.

[Mopsix i3 mOpyIIEHHSAM aHTHOKCHAAHTHOTO Oaa-
HCY Ba)KJIMBY POJIb ¥ PO3BUTKY HATOJIOTITHUX IIPOIECIB
Yy TKaHWHAaX IMOPOXXHUHHM POTA BiNIirparoTh 3MiHU CHC-
TEMH MICIICBOTO aHTHUMIKPOOHOTO 3aXHCTY Ta MiKpOO-
HOTO OOCiMEHIHHS. Y 3B 3Ky 3 IIMM, Ha HACTYITHOMY
eTari JOCTIKEHHS y pOTOBIH piliHI MaIli€HTIB MOXHU-
JIOTO BiKy BH3Ha4all aKTHUBHICTb ypeasH Ta JIi30LUMY
(Tabm. 3).

Ta0murs 3

3MiHM cTaHY aHTHMIKPOOHOrO0 3aXMCTy Ta 0aKTepiajJbHOI KOHTaMiHanii B poTOBiii pinuHi nanieHTiB MoXM-
JIOT0 BiKY 32 YMOB KOMILJIEKCHOI CTOMATOJIOTiYHOI Tepamii

AXTHBHICTb ypeasu, AXTHBHICTB JTi301IUMY,
Tepmimn MK-Kat/J1 on/n
I'pyna nopiBHsHHS OcHoOBHa rpyna I'pyna nopis- OcHoBHa rpyna
HSTHHS
Buxinuuii ctan 0,340+ 0,016 0,327+ 0,015 52+£3 58+3
p1> 0,5 pL> 0,4
UYepes 3 micami 0,192 +0,010 0,125+0,010 78 +5 97+6
p <0,001 p <0,001 p<0,001 p<0,001
p1< 0,001 p1< 0,001
UYepes 6 micsiiiB 0,232+ 0,018 0,148 £ 0,010 67+5 93+5
p <0,001 p <0,001 p< 0,001 p<0,001
p1<0,001 p1< 0,001
Yepes 1pik 0,290 + 0,015 0,090 + 0,006 63+5 143 +9
p <0,05 p <0,001 p>0,5 p<0,001
p1< 0,001 p:1<0,001
Yepes 2 poku 0,362 + 0,020 0,127 + 0,009 48 £2 128 £7
p>04 p <0,001 p>0,3 p<0,001
p1<0,001 p:1<0,001

Ipumimka. p — 0ocmogipricmuv giOMiHHOCHEU 8i0 BUXIOHO20 Pi6HS, P1 — OOCMOGIPHICIb GIOMIHHOCHEN MidiC NO-

KASHUKAMU Y 2pYynax.

JlizonmMm € ogHIM i3 BakIMBHX (PaKTOpIB HeEcIie-
(iYHOr0 AaHTUMIKPOOHOTO 3aXHCTY, TOJI SIK ypeas3a
POBIIISIAETBCS SIK MapKep MiKpoOHOTO OOCIMEHiHHS
POTOBOI MOPOXKHUHHU. Y BHXIJTHOMY CTaHI B 000X J10c-
JJDKYBaHUX TPyNax PeecTpyBAIN Ii/IBUILEHY aKTHB-
HICTB ypeasu, II0 CBIAYUTH NP0 3HAYHUN PiBEHBb MiK-
poOHOI KOHTaMiHaIii Ta 3HWKEHHA e()EeKTUBHOCTI 3a-
XHUCHUX MEXaHi3MIB MOPOXXHWHU pOTa y MAIli€HTIB
MOXUJIOTO BIKY.

Uepes 3 micAri micis NpOBEIEHHS JTIKYBaTbHUX
3aXO0JliB y Mali€HTiB 000X TPYII CIIOCTEpiranocs 10CTo-
BipHE 3HM)KEHHS aKTMBHOCTI ypeasH: y Ipymi IOpiB-
HsHHA — Ha 43,5 %, a B OCcHOBHi# rpymi — Ha 61,7 %
BiTHOCHO BUXigHHX 3HaueHb (p < 0,001). Hanmami y ma-
IIEHTIB OCHOBHOI TPYIH, SIKi OTPUMYBAJIH JIIKYBaJIbHO-
npodiTaKTHYHUIA KOMIUIEKC, Bil3HaYau OlIbII BHpa-
JKE€HE Ta CTifiKe 3HIDKEHHS aKTHMBHOCTI IILOTO (epme-
HTY: uepe3 6 MicsamiB — Ha 54,7 %, gepes 1 pik —Ha 72,4

%, uepe3 2 poku — Ha 61,1 % BiTHOCHO BHXIiJHOTO pi-
BHS. Y MAIi€HTIB IPyNU NOPIBHAHHA Y BiJJaJIeHi Tep-
MIiHHM CIIOCTEPEKEHHS! 3HW)KEHHS aKTHBHOCTI ypeasu
OyJI0 MEHII BUPaKEHNM 1 3 4acOM BTpavajio craliib-
HICTB.

AHaJi3 aKTUBHOCTI JI30IIMMY TIOKa3aB, 110 MicIs
MIPOBEACHHS JIKyBaHHSI B 000X Ipymnax BiI3HAdaiocs
IIBUIIEHHS LOTO OKA3HHMKA, [I0 CBITYNTH PO aKTH-
BAaIlif0 MiICIIEBHX MEXaHi3MiB aHTUMIKpPOOHOTO 3axXH-
CTy. Y TAIli€HTiB OCHOBHOI I'PyIH IiJ] BILTUBOM KOM-
IUIEKCY 3acOo0iB IiJBUINEHHS AKTUBHOCTI Ii30I[HMY
Oyyio OBl BUpPaXEHMM 1 30epirajocsi MpOTArOM
YCBOTO TIEPioly CIIOCTEpEeKeHHs. 30KpeMa, uepe3 1 pik
AKTHMBHICTB JII30UMY NIEepEeBHIIyBaJla BUXiTHUI PiBEHb
B 2,5 pasu, a yepe3 2 poku — B 2 pasu (p < 0,001). ¥
rpyIi NOPIBHSHHSA I JBUIIEHHS 1IbOTO TIOKa3HUKa 0YJI0
MEHIII BUPAKCHUM 1 TIOCTYTIOBO 3MEHIITYBAJIOCS Y BijI-
JTAJICHI TEPMIHH CITOCTEPEKCHHS.
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JJis iHTerpanbHOI OIIIHKK CTaHy MiKpOOIOIIEHO3Y
MMOPO’KHUHU POTa BU3HAYaANIW CTyMiHb nuc6iosy (CII),

SIKMI JTO3BOJISIE OI[IHUTHU OajaHC Mik MIKpOOHUM 00Ci-
MEHIHHSIM POTOBOT TIOPOYKHUHH Ta €(PEKTUBHICTIO MicC-
[IEBUX MEXaHI3MiB aHTUMIKpPOOHOTO 3axucTy (Tabi. 4).

Tabmuus 4

Junamika 3MiH cTynensi Auc6io3y B poToBiii piiuni manieHTiB MOXHI0ro BiKy 3a YMOB KOMILIEKCHOI CTO-
MAaTOJOTri4YHOoi Tepamii

Tepinu ' Crymiens ncbio3y, yM. Ofl.
I'pyna nopiBHsIHHS OcHOBHa rpymna
Buxiguwuii ctan 12,69 £ 0,92 10,96 + 0,86
p1> 0,2
Yepes 3 micsi 4,76 +£ 0,28 2,50+0,18
p <0,001 p <0,001
p1< 0,001
Yepes 6 micsiiiB 6,72+ 0,31 428+0,21
p <0,001 p <0,001
p:< 0,001
Yepes 1pik 8,95+0,36 1,22 +£0,09
p <0,002 p <0,001
p1< 0,001
UYepes 2 poku 14,68 = 1,10 1,92 +0,14
p>0.1 p <0,001
p1< 0,001

Ipumimka. p — 0ocmosipuicmy 8iominHOCMell 8i0 BUXIOHO20 Di6HA, p1 — OOCMOBIPHICMb BIOMIHHOCMEN MIdC NO-

KA3HUKAMU Y SPYNAX.

AHaii3 OTpIMaHMX DAaHUX MTOKa3aB, IO Y BHUXIiJ-
HOMY CTaHi y Mali€HTIB TOXWIJIOTO BiKY 31 CTOMATOJIO-
IYHOIO MATOJIOTIEI0 CTYMiHb AUC0i03y OYyB 3HAUYHO ITi-
JBHUIICHUM Ta NepeBHINyBaB (i3ioJoriYHUN piBeHb
Maiixe y 12 pasiB, IO CBIAYUTH PO BUPAXKEHI MOPY-
IICHHS MiKpOO10JIOT1YHOT pIBHOBArM IIOPOXKHUHH POTA.

UYepes 3 wicsmi micas MPOBEICHHS JIIKYBaHHA y
MAIEHTIB OCHOBHOI TPYNH CHOCTEPIrajocs CyTTEBE
3HWKEHHS CTYIICHs Auc6io3y (OUThII HiX y 4 pa3u Bif-
HOCHO BHUIXiJTHOTO PiBHSI), TOII SIK y TPYIIi MOPiBHIHHSI
Lel MOKa3HHUK 3MEHILyBaBcs Jiuiie y 2,6 pa3u. Y nojaa-
JBIIIH TUHAMILI CTIOCTEPEKEHb y TAi€HTiB OCHOBHOI
rpynu 30epirajiacs BUpaKeHa TEHJEHIIis 10 HOpMaJli-
3arii MikpoOiomeHo3y: yepe3 6 micsiie CJI 3meHmny-
eThCs y 2,5 pasy, yepe3 1 pik — y 8,9 pasu, a uepes 2
poku —y 5,7 pa3u MOPiBHSHO 3 BUXiTHUMH 3HAYCHHIMHU
(p <0,001).

HaromicTh y naui€eHTiB rpyny MOpPiBHSIHHS y BiJl-
JlaJieHi TEpMIiHM CIIOCTEPEXEHHs TIO3UTHBHA TMHAMIKa
Oymna meHIn BupaxkeHor. Yepes 6 micsamiB C/I 3HWKY-
erbcs y 1,8 pasy, uepes 1 pix — y 1,4 pasu, a uepe3 2
POKH IIeif MOKa3HUK HaBiTh NEPEBUIILYBaB BUXi/IHI 3Ha-
YEHHS.

TakuM 9MHOM, pe3yibTaTH MPOBEAEHOIO JOCIi-
JOKSHHSI CBiT4aTh, 110 3aCTOCYBAHHS JIKYyBAJILHO-TIPO-
(hiTAKTUIHOTO KOMIUIEKCY Y MAIiEHTIB MMOXWIOTO BiKy
3 MHOKHHHHM KapiecoM Ta MapoJOHTHTOM CYIPOBO-
JUKYETBCSI BUPKCHUMH ITO3UTHUBHUMH 3MiHAMH 610Xi-
MIYHHX MOKa3HHUKIB pOTOBOI pianHu. Lle mposBiseTses
3HIDKEHHSIM aKTUBHOCTI MapKepa 3amajieHHs — eJiac-
Ta3M, 3MEHIICHHSAM IHTEHCHBHOCTI IIPOIECIB MIEPEKHC-
HOT'O OKMCHEHHS JinifiB (3a piBHeM M/IA), migBuiieH-
HSIM aKTHBHOCTI aHTHOKCHJIAQHTHOTO (pepMeHTy KaTa-
na3u Ta 3pOCTaHHIM AQHTHOKCHJIAaHTHO-
MPOOKCHIAHTHOTO iHAeKcy. OJTHOYACHO BiA3HAYAETHCS
MTOKPAIEHHS CTaHy MICIIEBOI'0 aHTHUMIKPOOHOTO 3aXH-
CTY TIOPOKHHHH POTa, 110 XapaKTePU3YEThCS 3HHKCH-

HSM aKTHBHOCTI ypeas3H, IMiJBUIICHHSIM aKTUBHOCTI JIi-
301IMMY Ta CyTTEBUM 3MEHILECHHSIM CTYIIEHsI OPalbHOTO
nuc6io3y. CyKymHICTh OTPUMAHUX 3MiH CBIJYUTH PO
HOpMaJTi3allilo TOKa3HHKIB JIOKAILHOIO TOMEOCTa3y
MOPOKHHHU POTa Ta MiATBEPIUKYE e(PEeKTUBHICTH 3a-
CTOCOBAHOTO JIIKyBaJIbHO-IPO(DIITAKTHYHOIO KOMILIE-
KCY y Malli€HTiB OCHOBHOI TPYITH.

BucHoBkn. 1. BcTaHOBIICHO, IO Y MAITIEHTIB TMO-
XHJIOTO BiKY (POPMYIOTBCS KOMIUTIEKCHI TOPYIICHHS JI0-
KaJbHOTO 0i0XIMITHOTO TOMEOCTa3y MOPOKHUHH POTa,
SIKI XapaKTepU3YIOThCs MMiBUIICHHSIM aKTHBHOCTI Ma-
PKepiB 3aIajeHHs1, aKTHBALII€10 ITPOIIECiB MEPEKHCHOTO
OKHMCHEHHSI JIINIJIIB, 3HIKEHHSIM €(DEeKTHBHOCTI aHTHO-
KCHJIAHTHOT'O 3aXKCTY Ta AUCOIOTUYHUMH 3MIHAMH Mi-
KpoOio1leHO3y POTOBOT MOPOKHUHH.

2. Tloka3aHo, 110 BKJIOYEHHS 3aIPONOHOBAHOTO
CYHNOPTHUBHOTO JIKYBJIbHO-NIPOQIIAKTUYHOTO KOM-
IUIEKCY JI0 CKJIaJly KOMIUIEKCHOI CTOMATOJIOTIYHOT Te-
pamii y maiieHTiB MOXUIIOTO BiKY CIPHSE BiTHOBICHHIO
AQHTHOKCHJIAHTHO-TIPOOKCHIAHTHOI PIBHOBAaru y poTo-
Bilf MOPOXKHUHI, 110 NPOSBISIETHCS 3HWKEHHSIM 1HTEH-
CHBHOCTI ITEpEKUCHOTO OKUCHEHHS JIIIT/IiB, ITiJIBUIIECH-
HSIM aKTUBHOCTI aHTHOKCHJIAaHTHHUX (pEpMEHTIB Ta 3po-
cranuaM ingekcy Alll, a Takox cripusie HopMastizarii
MiIKpOOiOIIEHO3Y TMOPOKHHHH pPOTa Ta IIiIBHUIIECHHIO
e(EeKTHUBHOCTI MICIIEBHX MEXaHi3MiB HecTIeU(iIHOTO
AHTUMIKPOOHOTO 3aXHCTY, IO MPOSBIETHCA 3HIDKEH-
HSIM aKTHBHOCTI ypeasH, MiABUIIECHHSAM aKTUBHOCTI JIi-
30I[MMY Ta 3MEHIICHHSM CTYIEHS OPaIbHOTO JHCOi03y
y Mali€HTiB OCHOBHOI I'PYIIH.

3. CykyInHICTh BCTaHOBJICHHUX 3MIiH 010XIMIYHHX
TTOKa3HHUKIB POTOBOT PiJMHU CBITYNTH PO MATOTEHETH-
YHO OOTPYHTOBAHHI BIUIUB PO3POOIICHOTO JIIKYBaIbHO-
PO IIAKTHYHOTO KOMIUIEKCY Ha OCHOBHI MEXaHi3MHU
PO3BUTKY CTOMATOJIOTIYHOI MATOJIOTI] Y MAIIEHTIB I10-
XWIOTO BiKy. OTpuMaHi pe3ysbTaTH T03BOJIIOTh PEKO-
MEH/yBaTH 3aCTOCYBAaHHS 3alIPOIIOHOBAHOTO CYIIOPTH-
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BHOT'O KOMILJICKCY 3aCO0IB Il KOPEKIT MOPYIICHB JI0-
KaJIbHOTO TOMEOCTa3y MOPOKHUHHU pOTa Yy TAIliEHTIB
TOXHJIOTO BIKY.
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CLINICAL FEATURES OF LACTASE DEFICIENCY
(LITERATURE REVIEW)

Anomauisn:

Jlakmasna wedocmamuicms € OOHUM 13 HAUOILIbUL NOUUPEHUX NOPYUIeHb MPAGNEHHS, WO HALeHCUms 00
2pynu CUHOpOMi8 8y2ne800HOI Manbabcopoyii. 3a cyuachumu enioemionoSiuHuMy OaAHUMU, 3HUICEHHS AKMUG-
HOCMI (hepmenmy 1aKxmasu pizHo2o cmynens cnocmepicacmocs 0inowt Hisie y 60—70% nacenenns ceimy. Ilamoze-
HEeMUYHO 3aX60PIOBAHHSL NO8 SI3aHe 3i SHUNCEHHAM ab0 8I0CYMHICMIO AKMUGHOCI (DEPMEHMY IAKMA3U HA WMoY~
KOGl 00AAMIBYT eHmepoyumie MoHKOI KUWKU, W0 NPU3eo0ums 00 NOPYUleHHs 2i0poni3y 1aKmo3su 00 20Ko3U ma
eanakmosu. Henepempasnena naxmosa nompanisic 00 moscmoi Kuuiku, oe nioodaemscs. 6axmepiaivbhi pepmen-
mayii 3 ymeopeHHAM 2A318 I KOPOMKOJIAHYIOZ0BUX HCUPHUX KUCTOM, W0 CNPUYUHAE PO3BUMOK XAPAKMEPHOI KIIHIY-
HOI CUMNIMOMAMUKU.

Hattvacmiwuumu kninivnumu nposeamu € 0inb y scusomi, 30ymms JHCUBOMA, MeMeopusM, OYpUaHHA ma
diapesl, Wo GUHUKAIOMb NIC/S 8ACUBAHHS MOJIOKA ADO MOJLOYHUX NPOOYKMIG. Y uacmunu nayienmie Mox’cyms cno-
cmepieamucs NO3AKUWKOGI Npossu, 30Kpema 20708HUll Oinb, 3a2aibHA CAAOKICMb, NOPYUIEHHS KOHYeHmpayii
yeaeu, mianzii ma apmpaneii.

Abstract:

Lactase deficiency is one of the most common disorders of carbohydrate digestion worldwide and belongs to
the group of carbohydrate malabsorption syndromes. According to epidemiological studies, decreased lactase
activity is observed in more than 60—70% of the world’s population. The condition results from reduced or absent
activity of the enzyme lactase in the brush border of enterocytes in the small intestine, leading to impaired hydrol-
ysis of lactose into glucose and galactose. Undigested lactose passes into the colon, where it undergoes bacterial
fermentation with the formation of gases and short-chain fatty acids, which causes the development of character-
istic gastrointestinal symptoms.

The most common clinical manifestations include abdominal pain, bloating, flatulence and diarrhea occur-
ring after the consumption of milk or dairy products. In some patients, extraintestinal manifestations such as
headache, fatigue, impaired concentration, myalgia and arthralgia may occur.

Knrouoei cnoea: rakmasna nedocmammuicme, HenepeHocuMicmb J1AKmo3u, Ma/lba600p61/[iﬂ, Memeopusm, ao-
OominanvHul 6ine
Keywords: lactase deficiency, lactose intolerance, malabsorption, flatulence, abdominal pain

Martepianun Ta MeToau: y poOOTi MpOBEIEHO Kpurepissmu  BKimroueHHS ~ OynmM  HAyKOBI

OIS Cy4acHUX HAYKOBHX IyOJIKaIlifl, MTPUCBIICHUX
npobiemMi nakTa3zHoi HemoctaTtHOCTI. [lomryk mitepa-
TYPHHUX JOKEpeJ 3[iCHIOBAaBCS Y MIXKHAPOTHUX HAYKO-
MmeTpuyHuX 0azax nanux PubMed, Google Scholar ta
PubMed Central. [lo anaiizy Oy BKIIIOUEHI OIJISAOBI
CTaTTi, KIIHIYHI JOCHIIPKEHHS Ta METaaHaJi3H,
oryOJtikoBaHi npoTsrom ocranHix 10—15 pokis.

my0JTiKartii, 1o BUCBITIIIOIOTH MATAHHS €ITieMioJIOTii,
MaTOreHe3y, KIIHIYHUX HPOSIBIB Ta AIarHOCTHKH JIaK-
Ta3Hol HenocTatHOCTI. OTpUMaHi gaHi Oynu cucrema-
TH30BaHI Ta IPOaHaNi30BaHi 3 METOIO y3araJbHEHHS
Cy4YacCHMX YsBJEHb HIONO KIIIHIYHUX OCOOJIMBOCTEH
LOTO CTaHy.
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Mera — y3araqbHEHHs Cy4aCHUX HAyKOBHX JaHHX
o0 MaTodi3ioIOTIYHUX MEXaHi3MiB PO3BUTKY JIaK-
Ta3HO{ HEJOCTATHOCTI, ii KIIHIYHHUX MPOSBIB, a TAaKOXK
(hakTOpiB, 10 BIIMBAIOTH HA BUPAXKCHICTH CHMIITOMIB.

AKTyaapHicTh: Xap4yyBaHHS Bilirpae KIIOYOBY
pOIb Y WiATpUMaHHI 340pOB’s JOIMHHA. MOJIOKO Ta
MOJIOYHI MPOIYKTHU € BaXKIUBUM JKEPEIOM ITOBHOLIIH-
Horo Oinka, Kanblito, Gpocdopy, BitaminiB rpynu B Ta
HEe3aMiHHMX aMIHOKHCIOT. JlOCTaTHE CIIOKMBAaHHS
KaJIbII0 € HEeOOXiHOI YMOBOIO Ui HOPMaJILHOTO
(hopMyBaHHS KiCTKOBOT TKAaHWHH Y JiTeH Ta npodinak-
THUKH OCTEOIOPO3Yy y AOPOCIHX i 0CI0 MOXMIIOro BiKy
[1].

OCHOBHHUM BYTJIEBOJJOM MOJIOKA € JJAKTO3a — /-
caxapul, IO CKIaJaeTbCsA 3 MOJICKYJ TJIIOKO3M Ta Ta-
naktosu [2]. Ii rizponis 3xificHioeThes 3a ydacTio dep-
MEHTY JIaKTa3H, JIOKATi30BAaHOTO Ha MIITOYKOBIiH 00-
JSMIBII €HTEPOLUTIB MPOKCUMAIIFHOTO BIAILTY TOHKOT
kutikd [3]. TIpu 3HMKEHHI aKTHBHOCTI I[OTO (ep-
MEHTY BHHUKA€ MOPYIICHHS TPaBJCHHS JIAKTO3H, IO
MPU3BOJUTH 10 PO3BUTKY CHHIPOMY MajbabcopOuii.

[MommpeHicTh 1akTa3HOi HEJOCTATHOCTI 3HAYHOIO
MIpOI0 3aJIeKHUTh BiJ| €THIYHMX Ta FeHETHYHHX (ak-
TopiB. HaiiBuiy yactory 30epekeHHs aKTHBHOCTI JIaK-
Ta3d B AOPOCIIOMY BiIli CITOCTEPIraroTh Y MOMYJIAMisIX
[TiBHiuHOT €Bpomu, Ae BoHa nepeBumrye 90%, Tomi K
y Kpainax A3ii Ta Ieskux perioHax A(QPHUKHN MOKa3HUK
craHoBuTb jumie 5-20% [4].

3 orymy Ha 3HAYHY MONITUPEHICTH Ta Pi3HOMAHIT-
HICTP KJIIHIYHHX TPOSIBIB, JaKTa3Ha HEJOCTATHICTH 3a-
JIMIIAETHCS BAXKJINBOIO MPOOJIEMOIO CydacHOI ractpoe-
HTEpPOJIOTTii.

Pe3yabTaTH Ta iXx 00roBOpeHHs:

o Ilarodiziosorisi JaKTa3HOT HETOCTATHOCTI:

JlakTo3a € OCHOBHMM BYTJIEBOZOM MOJIOKa Ta MO-
JOYHUX NPOXYKTiB. s Ti HOPManbHOTO 3aCBOEHHS
HEoOXiZJHa aKTHBHICTh (pepMeHTy nakra3u (B-ramak-
TO3UMA3M), SAKUH JIOKATI3YEThCS HAa IITOYKOBIH 00-
JSIMIBII €HTEPOIUTIB MPOKCUMAIFHOTO BIIILTY TOHKOT
KuIky [3].

depMeHT J1akTaza 3a0e3redye TiIpoili3 JTaKTO3U
Ha JIBl MOHOCaXapH/iHi MOJIEKYJIM — TJIFOKO3Y Ta raja-
KTO3Yy, sIKi HaJalli BCMOKTYIOThCS Y KpoB. Ilpu 3HH-
JKeHHI a00 BiJICYTHOCTI aKTHMBHOCTI JIaKTa3u Leil mpo-
[[eC TOpPYLIYEThCS, BHACHIZOK YOIO JIAKTO3a HE
PO3LICTUIIOETHCS Ta MOTPAILISE Y TOBCTY KHIIKY.

Y TOBCTIH KUIIIII HeNepeTpaBiieHa JIAKTO3a TIij-
JA€ThCS  (pepMEHTallil KUIIKOBOI MIKpoIopo 3
YTBOPEHHSIM:

* BOJTHIO

* METaHy

* BYTJIEKUCIIOTO Ta3y

* KOPOTKOJIAHI[FOTOBUX KUPHUX KUCIIOT.

YTBOpeHHS IHMX MeTaOOJITIB 3yMOBIIOE ITiJBH-
IIEHHS OCMOTHUYHOTO THCKY Y TPOCBITI KHIIEYHUKA Ta
CTHMYJIIO€ CEKPEIif0 BOIW i €NEKTPOIITIB y MPOCBIT
kuiku. Lle mpu3BOANTH 10 PO3BHUTKY XapaKTepHHX
KIIHIYHUX OPOSIBIB, TAaKHUX SK 3AYTTSA KHBOTA, METEO-
pH3M Ta giapest.

Kpim Toro, mijBuILeHe YTBOPEHHS r'a3iB y pe3yib-
Tari 6akTepianbHOI PepMeHTalii cipuse po3TATHEHHIO
KHUILIKOBOT CTIHKH, 1[0 MOX€ BUKJIMKATH OOJbOBHIA CHH-
JPOM Ta BIAYYTTS TUCKOM(OPTY Y KUBOTI.

o Kuacudikauisi JakTa3HOT HETOCTATHOCTI:

3aneXHO Bi MEXaHi3My pPO3BHUTKY BHIUIAIOTH
KiTbKa (OPM JIAKTa3HOT HEIOCTATHOCTI.

IlepBUHHA JaKTa3HA HEJOCTATHICTD:

[lepBuHHa 7akTa3Ha HETOCTATHICTD € HAHOUIBII
MOMINPEHOI0 (POPMOIO i TOB’s3aHAa 3 TEHETUYHO Je-
TEepMIHOBaHUM 3HIKEHHSIM aKTUBHOCTI (DEpPMEHTY J1aK-
TasW Micis 3aBEpIICHHS IEpPioy TPYIHOTO BUTOJO-
ByBaHHs1. Lleil npouec Mae dizionoriunuii Xapakrep i
CIIOCTEPIraeThCsl y 3HAYHOT YaCTHHU JJOPOCIIOTro Hace-
nenus [2].

BpomkeHa naKTazHa HEIOCTATHICTB:

Bpomkena naktazHa HEIOCTaTHICT € PiIKICHUM
TCHETWYHUM 3aXBOPIOBAHHIM, SKE MEPENAEThCS 3a
ayTOCOMHO-PELIECHBHIM TUIIOM. BoHa mposBisieThCs y
HOBOHAPO/DKCHUX 3 MEPIINX IHIB JKUTTA IICIA TO-
YaTKy TOJyBaHHS I'PYJHAM MOJOKOM 200 MOJIOYHUMH
cymimamu. OCHOBHMM KITIHIYHUM HPOSIBOM € TSDKKA
BOJISHUCTA Jiapesi, 10 MOXXE MPU3BOIUTU JIO0 IIBU-
KOTO PO3BUTKY jeriapararii [5].

BropuHHa akTa3Ha HEJIOCTATHICTb:

BropuHHa nakTa3Ha HeJJOCTaTHICTh BUHUKAE BHA-
CIIIIOK TIOLIKOKEHHSI CJIM30BOi OOOJIOHKH TOHKOT
KUIIKHA. YPaXeHHsI EHTEPOIUTIB MPU3BOAUTD 10 3HH-
JKCHHSI aKTHBHOCT1 (DEPMEHTIB IITOYKOBOI OOJIIMIBKH,
30KpeMa JaKTa3H.

HaiigacTimmiMu npuanHaMy BTOPUHHO] JIAKTa3HOT
HEJIOCTAaTHOCTI €:

* KHIIKOBI iH(QEKITiT

* HesiaKis

* xBopoba Kpona

* CUHJPOM KOPOTKOI KUIIIKU

* XiMioTeparis

* IpOMeHeBa Teparis

* TpHUBAJE 3aCTOCYBAaHHS aHTHOAKTEpialbHHUX
IpernapaTis.

VY OUTBIIOCTI BUMTAAKIB MICIIS YCYHEHHS OCHOBHOI
MIPUYMHY TTOIIKOPKEHHS CIIM30BOT OOOJIOHKN KHIIEd-
HUKa aKTHBHICTD JIAKTa3H HOCTYIIOBO BiTHOBIIIOETHCSI.

e Kuiniyni NpPOsSIBH JIAKTA3HOI
HE0CTATHOCTI:

Kiiniuna CHUMIITOMaTHKa JIaKTa3HOT
HEJJOCTaTHOCTI ~ BMHHMKA€ BHACIHIJIOK  IOPYLICHHS

MepeTpaBJICHHS JIAKTO3H Ta ii mogansIoi pepmMeHTartii
KHIIKOBOIO Mikpoduiopoto. CUMNTOMH 3a3BHYai 3°sB-
JSFOTHCS yepe3 30 XBUIIMH — 2 TOJIMHU ITiCIIS BXKUBaHHS
MOJIOKa 00 MOJIOYHUX NPoayKTiB [3].

BupaxeHicTh KIIHIYHUX TPOSBIB MOXE 3HAYHO
BapiloBaTH 3aJIeKHO BiJl 1HJIUBIIyalbHUX OCOOJINBO-
CTEH OpraHi3My, KiJIbKOCTI CITOKHTO] JIAKTO3U Ta CTY-
TICHsT 3HMKEHHS aKTUBHOCTI (DEPMEHTY JIaKTa3H.

Jlo HaiO1IBII XapaKTePHUX CUMIITOMIB JIAKTa3HOL
HEIOCTATHOCTI HAJIEKATE:

* O1JIb y ’KHBOTI

* 3JyTTsI )KUBOTA

* METEOPH3M

* Oyp4aHHs B )KUBOTI
* niapest

* wynora [3,6,8].
binp y xuBoOTI:
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BonboBuMii cuHIpOM IpH J1aKTa3Hid HEJOCTAaTHO-
CTi 3yMOBJICHHH PO3TATHEHHSIM CTIHKM KHIICYHHUKA Ta-
3aMH, 1[0 YTBOPIOIOTHCS BHACHIOK OakTepianbHOI de-
pMeHTaIlii 1akTo3u. bine, Sk mpaBwiIo0, Mae CIaCTHIHAN
XapakTep, JIOKA3YEThCA MEPEeBAXHO Y HIDKHIX
BiJTiJIaX JKMBOTA Ta YacTO CYHPOBOIKYETHCS BiAIyT-
TSIM TIEpENOBHEHHS a60 auckomdopty [6].

MereopusM i 3yTTS )KUBOTA!

3IyTTS JKMBOTa Ta METEOPHU3M € OJHUMH 3
HaWOUIbII MOIIMPEHUX TPOSBIB JIAKTa3HOI HeloCTart-
HOCTi. BOHM BHHUKArOTh yHACIiIOK YTBOPEHHs 3Hau-
HOT KUJIBKOCTI ra3iB iz yac gpepMeHTaii JIakTo3u Kuii-
KoBUMH OakTepisMu. OCHOBHUMH ra3aMH, 1[0 YTBOPIO-
I0TBCSA TIPH IOMY TMPOIECi, € BOAEHb, METaH Ta
BYTJIEKUCIIHI ras3.

[liapest:

OIHAM 13 KITIOYOBUX CHUMIITOMIB JIAKTa3HOT HEHLO-
CTaTHOCTI € OCMOTHYHa Jiapesi. Heneperpasnena sak-
TO3a MiJBUIYE OCMOTUYHHUHA THCK Y TIPOCBITI KUILIEY-
HHKa, 110 TIPU3BOAUTDH JI0 3aTPUMKH BOJIM Ta €IEKTPO-
miTiB 'y mpocBiti kuinku. Ile cmpuse dhopmyBaHHIO
pinkux abo BOJSIHUCTUX BUIIOPOKHEHb.

Crineup IpH [bOMY YacTO Mae:

* NIHUCTY KOHCUCTEHIII0

* KUCJINH 3amax

* MiIBHUIIEHY YacTOTy Aedekarii.

[ompu HasgBHICTH Aiapei, OUTBIIICTh MALIE€HTIB 3
JIAKTa3HOIO HEJIOCTATHICTIO HE BTPayaroTh Macy Tija,
OCKINIBKH 3arajbHa aOcopOIis MOKUBHUX PEYOBUH Y
KUIICYHUKY 3aJIMIIAEThCS 30eperKeHoro [7].

Hynora ta GiaroBadus:

VY jnesKux BUMAKax Micist BYKUBAHHs BEJIHMKOI Ki-
JBKOCTI MOJIOYHUX HPOJYKTIB MOXYTh BUHHUKATH HY-
JoTta Ta pianie oioBanHs. 1[i cuMIToMH YacTiliie Cro-
CTEpIraloThCs y MAI[EHTIB 3 BHPAKEHUM Ie(IiI[HTOM
JIaKTa3M.

e ATHUNOBI Ta NO3aKUIIKOBi NPOSABH

OKpiM KJIaCHYHUX TaCTPOIHTECTUHAIBHUX CHMII-
TOMIB, y YaCTHHH MAI[IEHTIB MOXKYTh BUHHUKATH T103a-
KHIIIKOBI TIPOSIBH, IO 1HO/I YCKIIAJHIOE TIaTHOCTHKY.

Jlo HUX HaeXaTh:

* FOJIOBHUI1 O1J1b

* XpOHIYHa BTOMa

* 3HW)KEHHS KOHIIGHTpallii yBaru

* 3a[IaMOPOYCHHS

* Oimp y M’s13aX

* Oi1b y cyrnobax [4].

MexaHi3MH BUHHMKHEHHS LIUX CHMITOMIB OCTa-
TOYHO He 3’sICOBaHi. [cHye nmpumyIieHHs, Mo BOHK MO-
JKyTh OyTH TOB’3aHi 3 YTBOPEHHSIM TOKCHYHHX METa-
OoutiTiB OakrepianbHOi (epMeHTalil, Takux sK aie-
TaNbJETi, aleTOH Ta iHIIN OpraHidHi CHOIYKH, SKi
MOXYTb BIUIMBATH Ha HEPBOBY CHUCTEMY Ta KIITHHHI
MeXaHi3MHU CHTHaJi3alii.

BomHouac BaXJIMBO BpaxoByBaTH, IO MOZiOHI
CUMIITOMH MOXYTh OyTH TIOB’sS3aHI 3 IHIIUMH
(hYHKIIOHATTBHIMH PO3JTaJaMH TPAaBHOI CHCTEMH, 30-
KpeMa CHHPOMOM HOAPa3HEHOTO KUIIEYHHUKA.

e PiakicHi kiiHiyHi nposiBu:

Xoua Hal4acTILIMM IIPOSIBOM € Aiapesi, y IesIKHX
MaIi€HTIB JaKTa3Ha HEJOCTATHICTh MOXKE CYIPOBOJI-
KYBATHCS 3aKpenaMu. BBaxxaeThcs, 10 11e MOXe OyTH
TIOB’3aHO 3 MiIBHUILECHUM YTBOPSHHIM METaHy KHIIIKO-
BUMH OaKTepisiMH, SIKIHA 30aTHUI yIOBITEHIOBATH MO-
TOPHKY KHIIeYHHUKA [6,7].

Tako iHOI MOXKYTB CIIOCTEPIraTHCS:

* BIAYYTTA TSDKKOCTI y KHMBOTI
* [IBU/IKE HACUUCHHS
* IMCTIETICHYHI SBUIIA.

e daxkTopH, 0 BIVINBAKTH HA BUPAKEHICTH
CHMIITOMIB:

BupakeHicTh CHMNOTOMIB JaKTa3HOI HEIOCTAT-
HOCTI 3aJIeXHUTh BiJ] KOMIUIEKCY 3OBHIIIHIX Ta
BHYTPIIIHIX (haKTOPiB.

3oBHiIHI haKTOPH:

* KUIBKICTB CIIOKMTOI JIAKTO3H

* (hopma poAyKTY (MOJIOKO, CUp, HOTYPT)

* IO€JHAHHS MOJIOYHHMX TPOAYKTIB 3 IHIIUMH
MPOAYKTAMH XapUyBaHHS

* MIBUJIKICTh CIIOPOKHCHHS ILTYHKA.

Bimomo, 1110 BXKHMBaHHS MOJIOYHHX MPOAYKTIB pa-
30M 3 IHIIOK DKEI MOKE 3MCHIIYBATH BHUPAXKCHICTH
CHMIITOMIB, OCKIJTBKH YIOBUIBHIOE TPAH3HUT JIAKTO3HM
Yyepe3 KUIICTHUK.

BuyTpimni dakropu:

* piBEHP 3aJUIITKOBOI aKTUBHOCTI JIAKTA3H

* CTaH CJIM30BOI 000JIOHKHA TOHKOI KHIIIKH

* CKJIaJl KUIIKOBOT'O MiKpoOioMy

* MIBUAKICTH KMIIKOBOTO TpaH3uTy [9].

KpiM Toro, Ha BUpake€HICTh CUMITOMIB MOXYTb
BIUIMBATH TCHUXOEMOIIiiiHI (hakTOpH, 30KpeMa TPHUBO-
KHI pO3JIaii Ta XPOHIYHWI cTpec, sIKi 37aTHI
3MIHIOBATH YyTIMBICTh KUIICYHHUKA JI0 PO3TSITHCHHS.

JlocmikeHHsT  MOKa3yTb, MO  OUIBIIICT
TIAIIEHTIB 3 JIAKTA3HOIO HEJIOCTATHICTIO 3/1aTHI MIEpeHO-
cuth 10 12 T makTo3wW 3a OJWH HpUHOM Tki 6e3 po-
3BUTKY BUpaXeHHX cuMITOMIiB [6]. Taka KimbkicTh
JIAKTO3HW TPUOIM3HO MICTUTHCS B OJHINM CKIISHII MO-
nmoka. Jlo3um maktosm 15-18 r moOpe mepeHOCATHCS,
SKIO TX MOJaBaTH Pa3oM 3 IHIIUMH TTOKUBHUMH pe-
yoBuHamHu. [Ipu nozax noHan 18 r HemepeHOCHMICTh
cTae Jeaaii 4acTillor, a KiibkocTi moHas 50 r BUKIH-
KalOTh CUMIITOMH Y OUTbIIOCTI JIrosieH [7].

e CyuyacHi mMeroau IIarHOCTHKH JIAKTa3HOI
HE0CTATHOCTI:

JliarHocTHKA JTaKTa3HOI HEIOCTATHOCTI 0a3yeThCs
HA MTO€THAHHI KITIHIYHUX JAHUX, JIETHYHOTO aHAMHE3Y
Ta pe3yJIbTaTiB Ja00PaTOpPHUX 1 QYHKIIOHAIBHUX Me-
TOMIB AOCHIKEHHS. BakiinBe 3Ha4YeHHsT Ma€ BCTAHOB-
JICHHA 3B’SI3Ky MK BUHHKHEHHSIM CHMIITOMIB 1 BXKH-
BaHHSM TIPOIYKTIB, IO MiCTATH JakTo3y [11].

Cy4yacHi METOAM JIarHOCTHUKH  JIO3BOJISIOTH
00’€KTUBHO MiJATBEPAUTH MOPYIICHHA MeTaboiizMy
JIAKTO3U Ta AUQEpEeHITiIoBaTH JJaKTa3Hy HETOCTATHICTh
BiJl IHIIMX 3aXBOPIOBAaHb IUTYHKOBO-KHIITKOBOTO Tpa-
kry [11,12].

BoaneBuit tuxaabHui TECT:
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OnHuM 13 HaWOIIBII 1HGOPMAaTHBHUX Ta HIMPOKO
3aCTOCOBYBAHHUX METO/IIB JIIarHOCTUKHU € BOJAHECBHH JH-
XalbHHil TecT. FOro IpHHIMI IPYHTYEThCSA Ha BU3HA-
YeHHI KOHIIEHTpAIlil BOJHIO Y BUANXYBAaHOMY IOBITpi
TiCIIS TIEPOPATBLHOTO HaBaHTAKEHHS JIakT03010 [12].

Y HOpMi JIaKTO32a PO3IIEILTIOETECS Y TOHKOMY KH-
IIEYHUKY Ta MOBHICTIO BCMOKTYeThCA. [Ipm medimuti
JIaKTa3u BOHA MOTPAIUISE J0 TOBCTOI KMIIKH, A€ Iij-
JaeThesl OakTepianbHiM (epMeHTanil 3 YTBOPEHHSIM
BOJHIO. BonieHb BCMOKTYETBCS Y KPOB 1 BHBOJUTHCS
yepes3 JIereHi, M0 JO3BOJIs€ BU3HAYUTH HOr0 KOHIICH-
TpAllif0 Y BUANXYBAaHOMY TOBiTpi [12].

[ligBuimeHas piBHSA BOAHIO MiCIS MPUHOMY JIaK-
TO3M CBIMYMTH Ipo 1i Mambabcopouiro. Llei Tect € Hei-
HBa3WBHUM, BiJTHOCHO NPOCTHUM y BHKOHAHHI Ta Mae
BHCOKY 9yTJIMBICTS i cienuiunicts [12,13].

Tect ToNEpaHTHOCTI 10 TAKTO3H:

[HIIMM METOIOM IiarHOCTUKH € TECT TOJICPAHT-
HOCTI JI0 JIaKTO3M, SIKUIM 0a3zyeThcs Ha BU3HAYCHHI
PIBHS TJIFOKO3U B KPOBI MICJIS IPUHOMY JIAKTO3H.

Y HOpMI MiCJIsl TEPOPAILHOTO BBEICHHS JIAKTO3H
BiZIOyBaeThCs 11 pO3ILUENJICHHS Ha IUIIOKO3Y Ta rajak-
TO3Y, 10 MPHU3BOIUTH IO MIJABUIICHHS PIBHS TIIIOKO3U
B kpoBi. Ilpu nedinuri nakrasu nei mpouec mnopy-
IIYETHCS, 1 KOHIEHTPALisl TIIIOKO3M B KPOBI 3pOCTaE He-
3HAaYHO 200 30BCiM HE 3MIHIOETHCS.

OpnHak 1efl MeToJ] BUKOPHCTOBYETHCS pijlIe ye-
pe3 MOXKIMBICT OTPUMAaHHS XHOHOIIO3UTHBHHUX pe-
3yJNbTATIiB Ta HEOOXIMHICTH OaraTopa3oBoro 3abopy
kposi [14].

I'eHeTHYHI METO/IU JIOCITI/DKEHHSI:

OcraHHIMM pPOKaMH 3HAYHOTO NOIIMPEHHS Ha-
Oy/M TeHETHYHI METOAM A1arHOCTHKH, SIKi JIO3BOJISIIOTh
BUSIBUTH IOJIMOP(I3MH TeHIB, OB’ I3aHUX 13 perysi-
L€ aKTUBHOCTI JIAKTa3H.

3okpema, nocmimkeHHs myTamiid y reHi LCT mo3-
BOJISI€ BU3HAYUTHU T'€HETHYHY CXIIBHICTb 10 3HU)KCHHS
AKTHUBHOCTI JIaKTa3M Y IOpPOCIoMy Billi. [ eHeTHuHe Te-
CTYBaHHS € OCOOJMBO KOPHCHUM Ui AudepeHmiarii
NEePBUHHOI Ta BTOPWUHHOI JIAKTa3HOI HEIOCTATHOCTI
[11,15].

Bioncist cnn30B0i 060JI0HKH TOHKOT KUK

Bioncist cnu3oBoi 0OOMOHKM TOHKOI KHIIKH 3
BU3HAYCHHSIM aKTMBHOCTI ()EpPMEHTY JaKTa3u BBa-
JKAETHCS «30JI0THM CTaHAApPTOM» JAiarHOCTHKHU. [IpoTte
yepe3 iHBa3UBHICTH I[OTO METOJY BiH 3aCTOCOBYETHCS
MEePEeBAXKHO y CKIIHUX JIarHOCTHYHUX BUMAIKAX.

ITig yac ricTOJIOrIYHOrO AOCHIIKEHHS BH3HA4a-
I0Th aKTUBHICTH ()EPMEHTIB IIITOYKOBOT OOJIIMIBKH €H-
TEpOLUTIB, IO J03BOJISIE OE3MOCEPEAHBO OLIHUTH
(yHKI[IOHaTIBHUI CTaH CIU30BOI OOOJIOHKM KHINEY-
Huka [11].

o JudepeHnuiiina giarHocTuka:

Kniniuni mposiBM JakTa3HOI HEAOCTATHOCTI MO-
KyThb OyTH MOAIOHMMH IO CHMOTOMIB iHIIMX 3aXBO-
pIOBaHb TPABHOI CHCTEMH, TOMY Ba)KIIUBO MPOBOJHUTH
TuQepeHiiHy qiarHOCTHKY.

Haiiyacrime He0OXiJHO BUKIIIOYNATH:

* CHHJIPOM I10JIpa3HEHOT0 KUIICYHUKA

* [[eJTiaKiro

* QJIEpriro Ha OUJIOK KOPOB’SIYOr0 MOJIOKA

* 3anaJbHI 3aXBOPIOBAHHS KHIIECYHHUKA

* CHHJPOM HA/JIMIIKOBOrO OGaKTepiagbHOro po-
cry.

ITpaBuiibHA IiarHOCTUKA MA€ BAXKIJIMBE 3HAYEHHS
Ui BHOOPY ONTHMAJbHOI TAKTHKH JIIKYBaHHSA Ta
IieTHaHUX pekoMenmartiii [11,13].

BucHoBok: JlakTa3Ha HETOCTATHICTH € MOLIMpE-
HUM HNOPYUICHHAM TpPaBJICHHS, 3YMOBJICHUM 3HUWKCH-
HSIM aKTUBHOCTI (pepMEHTY JIaKTa31 y TOHKOMY KHIIIe4-
Huky. KuiHiuHI mposiBM 3yMoOBJeHI (epMeHTaulieo
HeaOcopOOBaHOT JIAKTO3M Y TOBCTIH KMIILI Ta BKIIIOYa-
I0Th OUJIb Y JKMBOTI, METEOPU3M, 30YTTS Ta Jiapero.

BupakeHicTh CHMIITOMIB 3aJISKUATH BiJ KUITBKOCTI
CHOXWTO{ JIAKTO3HW, 3aJHIIKOBOI AaKTHBHOCTI ep-
MEHTY, CKJIaqy KHIITKOBOTO MiKpoOioMy Ta iHIWBIiIy-
allbHAX 0COOJIMBOCTEN MaricHTa. Y OUIBIIOCTI BHUIIAI-
KiB MMAI[i€HTH 34aTHI TIEPSHOCUTH HEBEINKi J03H JIaK-
TO3H 0e3 3HAYHUX KITiHIYHHUX MPOSIBIB.

[Monanpuie BuBYeHHs nNarodi3ioNoriyHUX Me-
XaHi3MiB Ta ()aKTopiB, II0 BIUIMBAIOTh HA KIIHIYHHUN
nepedir JakTa3HOi HEJOCTATHOCTI, € BaXKIUBUM JIJIS
ONTHUMI3aIlil JIarHOCTUKYU Ta 1HIUBIAyami3alii JieTHy-
HUX pEKOMEHIalii.
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GLOMERULONEPHRITIS AFTER KIDNEY TRANSPLANTATION: MODERN ASPECTS OF THE
MAIN FORMS OF GLOMERULONEPHRITIS
(LITERATURE REVIEW)

Abstract:

Glomerulonephritis after kidney transplantation remains one of the leading causes of allograft dysfunction
and kidney graft loss in the long term. Despite significant progress in transplantation technologies and improve-
ments in immunosuppressive therapy, the frequency of both relapse of primary glomerulonephritis and the devel-
opment of de novo glomerulonephritis remains a clinically significant problem in modern transplantology. Relapse
of glomerulonephritis after transplantation is most often observed in IgA nephropathy, focal segmental glomeru-
losclerosis, membranous glomerulonephritis and membranoproliferative glomerulonephritis. The frequency and
severity of relapse depends on the nosological form, the recipient's immunological profile, genetic factors, and the

characteristics of the immunosuppressive regimen.

Keywords: glomerulonephritis, kidneys, transplantation, IgA nephropathy, focal segmental glomerulosclero-

sis

Materials and methods: we conducted a litera-
ture review based on articles published in PubMed da-
tabases over the past 10 years. Current information on
the main forms of relapse of glomerulonephritis after
kidney transplantation was analyzed.

The goal was to analyze scientific works, literary
sources and study the main forms of relapse of glomer-
ulonephritis after kidney transplantation.

Relevance: Glomerulonephritis is one of the lead-
ing causes of renal failure, which is the third most com-
mon reason for kidney transplantation in the world and
in the United States of America in particular [1,2]. Alt-
hough renal function can be restored with a kidney
transplant, often the cause of the original kidney disease
remains unknown. Recurrent glomerulonephritis was
previously thought to be a minor factor in graft loss,
with several studies showing that approximately 10—
20% of patients with glomerular disease relapse after
kidney transplantation, and 50% of them experience
graft loss at long-term follow-up [3,4]. Relapse of glo-
merulonephritis can occur both with primary and with
secondary glomerulonephritis. The main forms of re-
lapse of primary glomerulonepbhritis are relapsing focal
segmental glomerulosclerosis (FSGS), membranopro-
liferative glomerulonephritis, 1gA nephropathy, and
membranous glomerulonephritis. Relapse of secondary

glomerulonephritis includes kidney damage in sys-
temic lupus erythematosus, thrombocytopenic purpura,
vasculitis of small vessels, glomerular basement mem-
brane disease. Relapse can also be observed in meta-
bolic or systemic diseases, such as diabetic nephropa-
thy, oxalosis, amyloidosis, Fabry disease, and cysti-
nosis [4].

Results and discussion: FSGS is one of the lead-
ing glomerular causes of renal failure in adults. When a
secondary cause such as genetic, viral, drug, or adaptive
cannot be identified and the patient has a clinical his-
tory of nephrotic syndrome, FSGS is called primary or
idiopathic. Distinguishing between idiopathic and sec-
ondary FSGS is particularly important for patients who
are being considered for kidney transplantation, as idi-
opathic forms often recur in the graft with a significant
rate of subsequent graft loss [5]. Overall, FSGS recurs
after transplantation in approximately 20-30% of cases.
FSGS can also have a family form. Familial forms of
FSGS do not recur after transplantation, which is con-
sistent with the theory that the defect is intrinsic and
specific to the kidney and can be effectively cured by
successful kidney transplantation [6]. It is believed that
the mechanism of podocyte damage leading to recur-
rent FSGS is related to circulating antibodies. Antibod-
ies to CD40, urinary serum-type plasminogen activator
receptor (SUPAR), cardiotropin-like cytokine factor 1,
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and apoAlb are potential candidates for the relapsing
component of FSGS. The cytoskeleton of cultured po-
docytes negatively affects the plasma of patients with
recurrent FSGS, including the promotion of cell motil-
ity through vasodilator-stimulated phosphoprotein
phosphorylation and destruction of focal adhesion com-
plexes [7].

Membranous nephropathy recurs in 10 to 30% of
renal allografts.Patients with early post-transplant re-
lapse and those with massive proteinuria rapidly pro-
gress to graft rejection. Hepatitis B and C and autoim-
mune diseases may be an etiological factor for recurrent
membranous nephropathy in a small proportion of pa-
tients, although the largest group of recurrent membra-
nous nephropathy is those with primary membranous
nephropathy [6].

Membranoproliferative glomerulonephritis. The
frequency of relapses of membranoproliferative glo-
merulonephritis depends on the nature, observation and
data analysis. Membranoproliferative glomerulone-
phritis type | recurs in 20 to 30% of allografts. Mem-
branoproliferative glomerulonephritis type 11 (disease
of dense deposits) recurs in 50-100% of allografts and
even more often leads to graft loss [6]. Risk factors for
recurrence of membranoproliferative glomerulonephri-
tis are nephrotic syndrome and deposition of compo-
nents of the complement system in the kidney [8].

IgA nephropathy. Recent studies have shown that
recurrence of IgA nephropathy usually occurs within a
couple of years after transplantation, and studies with
longer follow-up have shown lower survival rates at 5—
10 years. Reported graft loss due to recurrent IgA
nephropathy ranges from 2% to 14% in studies with
medium follow-up, but increases to 29% in patients
with symptomatic disease relapse in studies with long
follow-up. A number of risk factors for the recurrence
of 1gA nephropathy have been described, including
younger age at transplantation, transplantation without
an induction agent, immune features (Gd-IgAl, IgG
anti-Gd-IgAl antibodies, CD89), higher HLA-
incompatibility, and early discontinuation of steroid
immunosuppressive regimens [5,9]. Diagnosis of de
novo IgA nephropathy is complicated by the fact that
IgA deposition may be present in the donor kidney.
Progression of IgA nephropathy in a transplanted kid-
ney is usually slow, but graft rejection occurs with
long-term observation. The rate of relapse and allograft
loss is clearly influenced by the nature of glomerular
lesions - for example, in patients with slowly progres-
sive mesangial lesions with sclerosis, in contrast to pa-
tients with severe sickle-cell glomerulonephritis 6. On
the other hand, IgA nephropathy has a better prognosis
than mesoproliferative glomerulonephritis, FSGS, or
membranous glomerulonephritis [9].

Early detection of relapse of primary glomerular
disease and timely correction of immunosuppressive
therapy is an important aspect of patient management
after kidney transplantation. Despite the significant
achievements of modern transplantology, the
recurrence of glomerulonephritis in the transplant
remains one of the key reasons for the gradual
deterioration of the function of the allotransplanted
kidney and the loss of the transplant in the long term.

Mechanisms of relapse are complex and multifactorial
and include immunological, genetic, and metabolic
factors, as well as features of immunosuppressive
therapy. In the pathogenesis of recurrent glomerular
diseases, a significant role is played by circulating
immune complexes, activation of the complement
system, podocyte dysfunction, and dysregulation of the
immune response of the recipient's body. In addition,
the individual characteristics of the donor and recipient
are important, including the degree of HLA
compatibility, immunological history, the presence of
sensitization and concomitant diseases. In clinical
practice, a comprehensive approach is used to diagnose
the recurrence of glomerular diseases in a transplanted
kidney, which includes regular monitoring of the level
of proteinuria, indicators of kidney function,
serological markers, and conducting protocol or
indicative biopsies of the transplant.Morphological
examination of a Kkidney biopsy using light,
immunofluorescence, and electron microscopy allows
to accurately establish the nature of the glomerular
lesion and distinguish the recurrence of the primary
disease from other causes of graft dysfunction, such as
chronic rejection, toxicity of calcineurin inhibitors, or
infectious lesions. The development of modern
molecular-biological and genetic research methods is
also of great importance, which allow a better
understanding of the pathogenetic mechanisms of
relapse and the identification of patients with a high risk
of its occurrence even at the stage of preparation for
transplantation. This opens up prospects for a
personalized approach to the treatment and prevention
of relapse of glomerular diseases, including the
modification of immunosuppression regimens, the use
of targeted therapy, and more thorough postoperative
monitoring. Thus, a comprehensive understanding of
the mechanisms of relapse of glomerulonephritis in the
transplanted kidney is a necessary condition for
improving the long-term results of transplantation and
increasing the survival of renal allografts.

An important direction of modern research is also
the search for prognostic markers that allow assessing
the risk of recurrence of glomerular diseases after
kidney transplantation even at the stage of pre-
transplantation preparation. It has been established that
the development of relapse is influenced not only by
immunological mechanisms, but also by genetic
predisposition, features of cellular immunity, as well as
the patient's metabolic status. Considerable attention is
paid to the role of podocyte dysfunction, since
podocytes are key cells of the glomerular filtration
barrier, and their damage leads to the development of
proteinuria and the progression of glomerular lesions.
Violation of the structure of the actin cytoskeleton of
podocytes, changes in the expression of adhesive
molecules, and activation of signaling pathways that
regulate cell motility are considered important links in
the pathogenesis of recurrent glomerulopathies.
Additionally, it has been proven that circulating
permeability factors can directly affect the functional
state of podocytes, changing their morphology and
ability to maintain the integrity of the glomerular
barrier. In this context, biomarkers such as suPAR,
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antibodies to the structural components of podocytes,
as well as various cytokines and growth factors, which
can be potential indicators of the activity of the
pathological process, are of great interest.

In addition to immunological and molecular
mechanisms, clinical factors related to the course of the
primary disease before transplantation play an
important role in the occurrence of relapse.These
include disease duration, degree of proteinuria, rate of
progression of chronic kidney disease, and response to
prior immunosuppressive therapy. Patients with an
aggressive course of glomerulonephritis in the
anamnesis, as a rule, have a higher risk of re-
development of the pathological process in the
transplanted kidney. At the same time, factors related
to the transplant itself are also important, including the
quality of the donor organ, the time of cold ischemia,
the degree of immunological compatibility, and the
features of postoperative immunosuppression. Some
studies suggest that more intensive regimens of
immunosuppressive therapy may reduce the risk of
early relapse of certain forms of glomerulonephritis,
but they also increase the risk of infectious
complications and drug toxicity.

It should also be taken into account that the
clinical manifestations of relapse of glomerular
diseases in a transplanted kidney can be variable and
often have an erased character in the initial stages. The
earliest and most common manifestation is the
appearance or gradual increase of proteinuria, which
may be accompanied by microhematuria, arterial
hypertension, and a gradual decrease in glomerular
filtration rate. In some cases, clinical symptoms may
remain minimal for a long time, while morphological
changes in the glomeruli are already progressing. That
is why regular laboratory monitoring and timely graft
biopsy are crucial for early diagnosis of
recurrence.Morphological examination allows not only
to confirm the relapse of the primary disease, but also
to determine the degree of activity of the pathological
process, which is important for choosing further
therapeutic tactics.

Modern nephrology is actively studying the
possibilities of using new therapeutic approaches for
the prevention and treatment of relapse of glomerular
diseases in a transplanted kidney. These include the use
of biological drugs aimed at blocking individual links
of the immune response, modification of traditional
immunosuppression schemes, as well as the use of
extracorporeal therapy methods, in particular
plasmapheresis or immunoadsorption, to remove
circulating pathogenic factors. In the case of some
forms of recurrent glomerulonephritis, drugs affecting
the complement system are also considered promising,
since its activation plays an important role in the
pathogenesis of many immunocomplex lesions of the
glomeruli. Gradual implementation of personalized
treatment approaches based on individual clinical and
molecular characteristics of patients can significantly

improve kidney transplant outcomes and reduce the
incidence of graft loss at long-term follow-up. Thus, in-
depth study of the mechanisms of recurrence of
glomerular diseases and improvement of methods of
their prevention and treatment is one of the key tasks of
modern nephrology and transplantology.

Conclusion: Post-transplant glomerulonephritis is
a significant cause of progressive allograft dysfunction
and reduced long-term survival. Recurrent forms, in
particular 1gA nephropathy, FSGS, membranous
glomerulonephritis and membranoproliferative
glomerulonephritis, as well as de novo
glomerulonephritis form a complex clinical and
pathogenetic spectrum of post-transplant pathology,
which can cause transplant rejection in 20-50% of
cases.
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DIFFERENTIAL DIAGNOSIS OF ADRENOGENITAL SYNDROME AND OTHER CAUSES OF
HYPERANDROGENISM IN CHILDREN

Anomauis.

Asmopamu npoeedero ananiz AimepamypHux 0xcepei ujo0o0 y3a2aibHeHHs CYYaAcHUXx nioxooie 00 ougeper-
yituHoi diacnocmuxu cinepanopoeenii y oimetl. AKyeHmMogano ysacy Ha 8axciueocmi susnavenus piens 17-OH-
npozecmepoHy ma oyiHyi KIHIYHUX NPOABIE 3AX80PIOBAHHS. 3A3HAYEHO, WO HEKNACUYHI (hopmu adpeHO2eHimalb-
HO020 CUHOPOMY HEPIOKO 3aNUAIOMbCS HeOIdeHOCMOBAHUMY A NOMPeOYIomb IHOUBIOYani308aH020 nioxooy y
8UOOPI MAKMUKU TIKYBAHHSL.

Abstract.

The authors have analysed the literature to summarise current approaches to the differential diagnosis of
hyperandrogenism in children. Emphasis is placed on the importance of determining 17-OH-progesterone levels
and assessing the clinical manifestations of the condition. It is noted that non-classical forms of adrenogenital
syndrome often remain undiagnosed and require an individualised approach to the choice of treatment strategy.

Kniouogi cnosa: adpenocenimanvruii cunopom, cinepanopoeeris, oimu, 17-OH-npozecmepon
Keywords: adrenogenital syndrome, hyperandrogenism, children, 17-hydroxyprogesterone

lNmeparaporenis y mited € KiiHIKO-TabopaTop-
HUM CHHJPOMOM, IO XapaKTePH3Ye€ThCS HAIJIHIIKO-
BOIO MPOAYKIIEIO aHAPOTeHIB ab0 MiJABHIICHOK UYT-
JHUBICTIO TKAHUH 10 HUX. Y AUTSYOMY Billi BOHa MOXKE
MaTH K (i310JIOTIYHUHN, TaK 1 MATOJIOTTYHHIA XapaKTep,
1o 0OYMOBIIIOE HEOOXIJHICTh peTenbHOi IudepeH-
LIMHOT AIarHOCTHUKH.

KiiHiYHI MPOsIBM BKJIIOYAIOTH NEpeIyacHe OBO-
JIOCIHHS 32 aHJIPOTEHHUM THIIOM, aKHe, cebopero, mpH-
CKOpPEHHS TEMITIB POCTY Ta KiCTKOBOTO J03piBaHHA. Y
JiBUAT MOXJIMBI O3HaKW Bipwiizanii — rinepTpodis
KJIiTOpa, OrpyOiHHS roJ0Cy, HOPYIIEHHS MEHCTPYallb-
HOTO LMKy B ITIITKOBOMY Biui. BaxiiBe 3HaueHHs
Ma€ IIBUJIKICTh PO3BUTKY CUMIITOMIB: IOCTYIIOBHH T1€-
pebir vactime xapakTepHUH a8 (QyHKIIOHATBHUX
CTaHIB, TOAI K IIBUKA IIPOTPECist MOKE CBITUUTH PO
OpraHivyHy MaToJIOTiI0, 30KpeMa aHIPOTeHIPOTYKYIOUi
MYXJIMHH.

AnpenoreHitansHuN cuapoM (AI'C) € HaltbiIBII
YacTOI0 MPUYUHOIO TIEepaHAPOTeHil y AUTIIOMY Billi
Ta 3yMOBJIIEHUH nedinmuToM (EPMEHTIB CTepoizore-
He3y, Haiuactinre 21-rixpokcunasu. Braciinok nmopy-
IICHHS CHHTE3Y KOPTU30JIy BifOYBa€ThCS KOMIICHCA-
TOpPHE MIJIBUIICHHS PIiBHS aJPEHOKOPTUKOTPOITHOTO
TOPMOHY, L0 CTUMYJIIOE TiIEPIPOAYKIIIO aHAPOTEHIB
HaJHUPHUKAMH.

Knacuuni ¢popmu AI'C MaHipecTyIOTh y paHHbB-
OMY BiIli Ta MOXYTb CYIPOBOJKYBATHCS BipHIII3aIli€r0
30BHINIHIX CTaTE€BUX OpPraHiB y JiBYaT i PO3BHTKOM
colbBTpayvarounx kpusiB. Heknmacuuna ¢opma xapax-
TEPU3YETHCS CTEPTOIO KIIIHIYHOIO KapTHHOIO Ta 4acTo
JIIarHOCTYEThCS Y MiJUIITKOBOMY BIlli.

KirouoBum s1abopatopuuM Mapkepom AI'C e
niasunienns pisast 17-OH-nporecrepony (17-OI1). Pe-
(epeHTHI 3HAYEHHS 3ajJeXaTh BiJ BIKy Ta METOIy
BH3HAYEHHS, OJHAK Yy MiTeH ICIs HEOHATaJbHOTO
nepiofy 3a3BHYail CTaHOBIATH <2 HMOuB/I (= <0,7
HT/MJT), y TUTTKIB — 10 3—4 HMOJIB/J1. Y HOBOHAPOJI-
JKCHUX MOXIIUBI TpaH3UTOpHI miaBumeHHs 10 20-30
HMOJIB/II.

IMpn xnacuuniii popmi AI'C pisens 17-OIl, sx
npaBwiio, nepeumrye 30 HMOJIB/J 1 MOXKE JOCSATaTH
>100 amous/n. Ilpn HexmacuuHil GOpMi MOKa3HUKU
3a3BHUail cTaHOBIATH 6—30 HMONB/MI. Y CyMHIBHHX
BHITA/IKaX MMPOBOIUTHCS CTUMYIIAIiitHa ipoba 3 AKTT,
pu siKiit migsumeHHs pisEA 17-OI1 nonax 30 HMOIB/1T
miaTBepKye aiarHo3 Heknmacuuroi popmu AI'C [1-3].
Cunin BpaxoByBaty, 0 pedepeHTHI 3HAUEHHS MOXYTh
BapiloBaTH 3aJIC)KHO BijJ J1a0OPaTOPHOIO METOIY II0-
CIIIJKCHHSL.
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BaxxmBuM eTarnoM Tu(epeHIfHOT TiarHOCTUKH
€ BUKJTIOYCHHS 1HIMUX CTaHiB, IO MOXXYThb CYMPOBOJI-
JKyBaTHUCSI TIJIBHIICHHAM DPIiBHSA aHAPOTEHIB Ta MAaTH
MOi0HI KIIiHIYHI MPOSBH.

Hepenuacne anpenapxe — 1e ¢izionorigHmiA
CTaH, IIOB’SI3aHUN i3 paHHBOIO AKTHBAILIEIO CiTYacTOl
30HHM KOPH HaJHUPKOBUX 3aJI03 Ta IiABUIIEHHAM HPO-
IyKUil cnabkux aHaporeHiB. KiliHIYHO TPOSBISETHCS
MOMIPHMM OBOJIOCIHHAM Yy IIaXBOBHUX 1 JIOOKOBHX
JUISTHKAX, 1HOJII MOSIBOO 3aI1axy MoTy, 0e3 03HAK iCTHH-
HOT Bipuutizanii Ta 6e3 3Ha4HOT'0 IPUCKOPEHHS KiCTKO-
Boro no3piBanHs. PiBens 17-OH-mporecrepony 3aim-
IIA€THCS B MEXaX BIKOBOI HOPMH, MOXIIUBE IIOMipHE
migsumenns JJIEA-S.

Cunapom noJgikicro3uunx sieunukis (CITKSA) —
My/NbTH(GAKTOPHE EHAOKPUHHE 3aXBOPIOBAHHA, IO
(hopMyeThCS TIEpeBaKHO Y MiUTITKOBOMY Billi Ta Xa-
pPaKTepU3yeThCSI  XPOHIYHOK  AHOBYIIANIEID 1
rinepanaporeriero. OCHOBHUMHM KIIHIYHHMH TpO-
SIBAMH € TIPCYTH3M, aKHE Ta MOPYIIEHHS MEHCTPYyasb-
Horo 1wmkiy. JlaboparopHo BU3HA4Ya€eTHCS MOMipHE
MIBUILIEHHS PIBHSI TECTOCTEPOHY IPU HOPMAaJIbHOMY
abo0 He3HauHO miABHIIeHOMY  piBHi  17-OH-
IporecTepoHy (3a3Bu4ail <6 HMOJIb/M).

AHIPOreHNPOAYKY0Yi NYXJIUHH HATHHPKOBUX
3aJ103 a00 roHaJ — PIOKICHI, aje KIIHIYHO 3HAYYIII
HOBOYTBOPEHHS, III0 NPHU3BOJATH 1O aBTOHOMHOI CeK-
penii aHAporeHiB. XapaKkTepU3yOThCS MBUIKAM IPO-
TPEeCyBaHHSIM CHMIITOMIB, BHPA)XKCHOIO BipHIII3aIi€l0
Ta 3HAYHUM ITiABUIIECHASM PiBHIB TECTOCTEPOHY (>5—7
HMoJb/1) abo JITEA-S. Pisens 17-OH-nporecrepony
NPH LIbOMY, SIK ITPAaBUIIO, HE MiJBUIIEHUH. J{J1s miaTBep-
JUKEHHSI JIlarHO3y HeoOXi/IHe MPOBENeHHS IHCTPYMEH-
TaJIbHUX METOJIIB IOCIPKEHHSI.

JubepeHuiiiHa aiarHOCTHKA TiNepaHIpOreHii y
niTel 0a3yeThbcs Ha KOMIUICKCHIW OIHINI KIIHIYHUX,
mabopaTOpPHUX Ta IHCTPYMEHTAIBHUX MTOKAa3HHKIB.

Ha mepmomy eramni oIiHIOIOTH KIIHIYHY KapTHHY,
BiK ITOSIBU CHMIITOMIB Ta MIBUAKICTH X MPOTpECyBaHH.
[ToBUTEHUIT PO3BHTOK CHMITOMIB YaCTillle XapaKTep-
HUM U1 (YHKIOIOHATBHHUX CTaHIB, TOMI SK IIBHIKA
BipuItizalisi notpedye BUKIIOUEHHS ITyXJIMHHOTO IPO-
ecy.

JlaGopatopHa miarHOCTHKA BKIIOYAE€ BH3HAUYCHHS
piBaiB 17-OH-nporectepoHy, TECTOCTEPOHY Ta JEeTij-
poemianapoctepoH-cynbhaty (AT'EA-S). Came Bu3Ha-
yeHHsa 17-OH-miporecTepoHy € KIIIOYOBHM E€TaroM Y
Bepudikanii aJpeHOreHITaIEHOTO CHHIPOMY.

VY Bumajgkax NPUKOPAOHHUX 3HA4YEHb ITOKa3aHe
npoBeneHHs crumyssiniitnol npoou 3 AKTT, sika no3-
BOJISIE BHSIBUTH HEKJIACH4HI (OPMHU 3aXBOPIOBAHHS.

JlonaTKOBO 3aCTOCOBYIOTHCS! IHCTPYMEHTAJIbHI METOIU
JOCIIIKSHHS JUIS1 BUKIIFOUSHHS ITyXJIMHHOI MTAaTOJIOT].

TakuM YHHOM, KOMIUIEKCHHM IIIXIZ IO OIIHKA
rinepasaporeHii y miTeil J03BOJISIE CBOEYACHO BCTAHO-
BUTH NPaBUJIBHUI J1arHO3, YHUKHYTH A1arHOCTHYHHUX
MIOMHUJIOK Ta OOpaTH ONTHMalIbHY TaKTHKY BEICHHS
mamicHTa.

Bucnoskn.

linepangporeHiss y JiTedl € TIeTepOreHHUM
KJIHIYHUM CHHJIPOMOM, [0 MOTpeOye diTkol audepeH-
LiifHOT JIarHOCTUKHU 3 ypaxyBaHHSIM KJIIHIYHHUX IpO-
SIBiB, BIKy A€OIOTYy Ta TEMIIiB NPOTPECYBaHHS CHUMII-
ToMiB. HaWOUIBII 9YacTOI0 NMPHYMHOIO MATONOTiYHOI
rinepaHIporeHii € aipeHOTeHITaIbHAN CHHAPOM, KITIO-
YOBHM JIAOOPATOPHUM MapKEPOM SKOTO € TIiIBUIICHHS
piBas 17-OH-miporectepoy.

Bcranosieno, mo Bu3HaueHHs piBHA 17-OH-
MIPOTECTEPOHY Yy MOETHAHHI 3 OLIHKOIO PiBHIB TECTO-
crepony Ta JII'EA-S nossossie edexTuBHO nudepeH-
LIFOBATH aJIPCHOTCHITAILHII CHHAPOM BiJT IHIIHX MIPH-
YHH TiMEepaHIpOreHii, 30KpeMa MepeauyacHoro ampe-
Hapxe, CHHIPOMY TOJIKICTO3HHX SIEYHHMKIB Ta
aHIPOrEeHIIPONYKYIOUHX ITyXJIUH.

Oco0iMBY yBary i IpUAUIATH HIBUAKOCTI IIPO-
rpecyBaHHS KITiHIYHUX CHMIITOMIB, OCKUTBKH IIBHIKA
BIpHIIi3allisl € MPOTHOCTHYHO HECHPUSATIMBOIO O3HA-
KOIO Ta MoTpedye BUKIIOYEHHSI MyXJIMHHOI ITaTOJOTI].

3acToCyBaHHS KOMIUIEKCHOTO MOETAIHOTO IIif-
XOJTy J10 IiarHOCTHKH JO3BOJISIE€ CBOEYACHO BCTAHOBUTH
MIPaBWIILHHH J[1arHO3, YHUKHYTHU J1arHOCTUYHUX TTOMH-
JIOK Ta 3a6e3He‘II/ITI/I ONTUMAJIbHY TAaKTUKY BECIACHHSIA
HAIiE€HTIB TUTSYOTO BIKY.
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THE ROLE OF DIETARY SUPPLEMENTS IN THE TREATMENT OF HASHIMOTO’S
THYROIDITIS (LITERATURE REVIEW)

Abstract:

Autoimmune thyroiditis or Hashimoto's thyroiditis is one of the most common endocrine disorders, leading
to chronic inflammation of the thyroid gland and gradual development of hypothyroidism. Although standard
levothyroxine therapy compensates for thyroid hormone deficiency, it does not influence the autoimmune process
or the degree of inflammatory activity. In this context, recent years have seen growing interest in nutritional and
micronutrient supplementation as an adjunctive treatment approach, as well as the elimination of certain dietary
components. This article reviews key micronutrients such as selenium, vitamin D, and iron, as well as the role of
lactose and gluten in the development and course of Hashimoto's thyroiditis.

Keywords: Hashimoto’s thyroiditis, autoimmune thyroiditis, selenium, vitamin D, gluten

Materials and Methods:

We conducted a literature review based on articles
published in the PubMed database over the last 10
years. The current information regarding the role of di-
etary supplements in the management of Hashimoto’s
thyroiditis was analyzed.

Objective:

To analyze literature sources and studies to deter-
mine the role of dietary supplements in the treatment of
Hashimoto’s thyroiditis.

Relevance:

Thyroiditis is an inflammatory condition of the
thyroid gland that poses significant concern due to its
diverse etiology and therapeutic challenges. Autoim-
mune, inflammatory, drug-induced, or fibrotic factors
can trigger its development [1,2].

The most common types of thyroiditis include au-
toimmune thyroiditis (Hashimoto’s), Graves’ disease,
postpartum thyroiditis, and painless sporadic thyroidi-
tis.

Hashimoto’s thyroiditis, also known as chronic
lymphocytic or autoimmune thyroiditis, is the most
prevalent organ-specific autoimmune disease in non-
endemic areas, primarily affecting the thyroid gland. In
some cases, this condition can lead to hypothyroidism.
It is believed that a viral infection mimicking thyroid
proteins induces the synthesis of thyroid autoantibod-
ies. Hashimoto’s thyroiditis is characterized by the
presence of specific autoantibodies such as anti-thyroid
peroxidase (TPOAD) and anti-thyroglobulin antibodies
(TgAb).

The pathophysiological mechanisms underlying
Hashimoto’s thyroiditis include feedback interactions
between immune cells and cytokines. Activated T-cells
promote the release of inflammatory cytokines and thy-
roid cell-derived chemokines, amplifying inflamma-
tion and recruiting additional T-cells. This cascade fa-
cilitates the production of antibodies against thyroid-

specific proteins, leading to glandular damage and sub-
sequent hypothyroidism [3].

The overall prevalence of thyroiditis is approxi-
mately 7.5%, with a higher incidence among women
[1].

Results and Discussion:

Treatment of Hashimoto’s thyroiditis depends on
clinical presentation, which may include diffuse or nod-
ular goiter with euthyroidism, subclinical hypothyroid-
ism, or permanent hypothyroidism. However, most pa-
tients require lifelong levothyroxine replacement ther-
apy. The role of diet, lifestyle modification, and
supplementation is often overlooked [4].

The thyroid gland has the highest selenium con-
centration per gram of tissue, as it expresses specific
selenoproteins. Therefore, selenium supplementa-
tion—especially in the form of selenomethionine—
may benefit patients with thyroiditis. Selenium is typi-
cally found in protein-bound form in foods such as
meat, fish, eggs, seafood, offal, and cereals. Brazil nuts
and mushrooms are particularly rich in selenium [5].

In Hashimoto’s thyroiditis, selenium supplemen-
tation may reduce anti-TPO antibody and thyroid-stim-
ulating hormone (TSH) concentrations via antioxidant
and anti-inflammatory effects mediated by selenopro-
teins. Key selenoproteins expressed in the thyroid in-
clude iodothyronine deiodinases and selenoprotein S,
which play roles in thyroid hormone metabolism, oxi-
dative protection, and immune regulation [3].

Conclusion:

Selenium supplementation reduces serum concen-
trations of anti-TPO antibodies and TSH. Monitoring
iron levels is crucial, as Hashimoto’s patients fre-
quently exhibit iron deficiency due to comorbid condi-
tions such as autoimmune gastritis or celiac disease,
both of which impair absorption. Celiac disease can
also increase levothyroxine requirements through re-
duced gastrointestinal absorption, while lactose intoler-
ance may further heighten the need for higher dosages.
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PATHOPHYSIOLOGICAL ASPECTS OF FUNCTIONAL DYSPEPSIA
(LITERATURE REVIEW)

Anomauisn:

DYHKYIOHATbHA OUCNENCIs € OOHUM I3 HAUNOWUPEHIWUX PO31A0I6 WLYHKOBO-KUUKOB020 MPAKMY, WO Hajle-
AHCUMB 00 CREKMPA PO31a0i6 83AEMOOLT MIdC KUMKIGHUKOM ma Mo3KkoM. Hessadcarouu na 6i0cymHicme opeaHiuoi
namonocii, y nayicumie 3 yHKYIOHATILHOW OUCHENCICI0 BUHUKAE 3HUNCEHHS SIKOCMI JHCUMMS ma nompeoa 6
MeouuHiti donomosi. [lamogizionoeis Gynxyionanvrol oucnencii € 6a2amopaxmopHoio ma 6KIIOUAE 63AEMOOII0
MOMOPHUX, CEHCOPHUX, CEKPEMOPHUX, HEUPOSYMOPATLHUX MaA ncuxocoyianviux mexanizmie. Ceped Kmouosux na-
moeceHemudHUux J1anoK 6u3navaroms nopyulenHHs MomopuKku wiiiyHka, uwo npu3eodumb 0o PAHHbOCO HACUYEHHA,
30ymms 1l nocmnpandianvruoeo ouckomgpopmy. Taxooic 3HauHy pors 6idiepac 8UCOKA GiCYEPATbHA YYMAUBICD,
XPOHIUHe 3aNnanents ma nopyuieHHs: MIKpoOiomy KUWKIGHUKA.

Abstract:

Functional dyspepsia is one of the most common disorders of the gastrointestinal tract, belonging to the
spectrum of disorders of the interaction between the gut and the brain. Despite the absence of organic pathology,
patients with functional dyspepsia experience a decrease in the quality of life and the need for medical care. The
pathophysiology of functional dyspepsia is multifactorial and includes the interaction of motor, sensory, secretory,
neurohumoral and psychosocial mechanisms. Among the key pathogenetic links are identified disorders of gastric
motility, which leads to early satiety, bloating and postprandial discomfort. High visceral sensitivity, chronic in-
flammation and disruption of the intestinal microbiome also play a significant role.

Knrwouoei cnosa: ¢ynxyionanvha oucnencis, namo@izionozis, MOmopuxa wiayHka, oucoios
Keywords: functional dyspepsia, pathophysiology, gastric motility, dysbiosis

Marepianu Ta MeTOAU: HAMU POBEACHUINA OTJIS]T
JiTEpaTypy Ha OCHOBI CTaTel, OMyOIiKOBaHUX y 0a3ax
nannx PubMed 3a ocranni 10 pokiB. AHanizyBanach
aKkTyaJibHa iH(popMaIlis o0 acnekTiB marodisionorii
(hyHKIIOHATTBHOI AUCIIETICH].

MeTa: TpOBECTH aHaJi3 JTEPaTypHHUX JHKEPE,
JIOCITI/PKeHb Ta BU3HAYMTHU MaTO(i310JI0TIUHI acIeKTH
(hyHKIIOHATTBHOI AMCIIETICH].

AKTyanbHicTh: J{ucnerncis — 1e KOMIUIEKC CHMII-
TOMIB, IO BiHOCSTHCS II0 TaCTPOIYOJCHAIBHOI 00-
JacTi Ta BKIIOYAIOTh O1JIb a00 MEYiHHS B emiracTpanib-
HIill MUISHIE, BIAYYTTS MEPEIIOBHCHHS MICIS NPUAOMY
ki a6o panHe HacuueHHA. [IpubimsHo 80% monei 3

JIMCIIETICIEI0 HE MAIOTh YiTKOTO HOSICHEHHS CBOIX CUMIT-
TOMIB Ta MalOThb caMe (YHKIIOHAIbHY JHCIEICIO.
dyHKUioHANBHA JUCHENCis Bpakae 61u3bpko 16% 310-
POBHX I0JIeH y 3aranbHii momymsmii. @akTopu pu3NKy
BUHUKHEHHA (DYHKIIIOHAJIIBHOI JTUCTIENICI] BKIFOYAIOTh
MICUXOJIOTIYHY KOMOpPOITHICTh, TOCTPUIl TacTpoeHTe-
PHT, )KIHOYY CTaTh, NaJiHHS, BYKUBAHHS HECTEPOITHMX

NIPOTU3ATIATIbHUX npenaparis Ta iHpeKIiI0
Helicobacter pylori [1].
OyHKIioOHaNbEHA JCHIETICiS CHpUYMHEHa

(i310JIOTIYHIMU, TCHETHIHUMU, CKOJIOTIYHUMH Ta IICH-
XOJIOTIYHMMH (haKTOpaMH, a TAKOXK Pi3HUMHU (yHKIIO-
HAJILHUMHU MMOPYIICHHSIMU, TAKUMHU SIK ITiIBUIICHA YyT-
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JIMBICTB JIO KHUCJIOT 1 JIMIJIB T4 HU3bKHUI PIBEHB 3ara-
nenHda. Llei po3naag mae 3HAYHE TEPEKPUTTS CUMII-
TOMIB 3 IHMHAMHU (YHKIIOHATBHIMH PO3JTIaJIaMH, Ta-
KAMH SIK CHHIPOM IOAPAa3HEHOTO0 KHIIEYHUKA Ta ra-
cTporapes, aje Mae audepeHmianbHi KpUTepii Ta 1Ba
HOBHUX TIJIKJIACH: MOCTHpPAHAIadbHUNA JHCTPEC-CHH-
JIPOM Ta CHHAPOM emiractpaibHoro 6o [2].

PesyabTarm T2 ix o0rosopennsi: [la-
To(izionoris BAHUKHEHHS ()yHKLIOHAJIBHOT JUCHENCil
€ baraTo(hakTOpPHOIO Ta CKIanHOW [3]. AHOMAaIBHA MO-
TOpHKa LIUTyHKa a00 IBaHAALTHIIANIO! KHIIIKH Ta TIOPY-
IICHHS MIOGJIEKTPUYHOT aKTHUBHOCTI LIJTyHKa IPHUCYTHI
y 70%-80% mamieHTiB 3 ()yHKIIOHAJIBFHOIO IHCIIEII-
Ci€ro, MO CYIPOBOIKYETHCA OoseM abo auckom¢pop-
TOM Ticnsa mpuiiomy ki [4]. CriopoKHEHHS IITyHKa
JOBIHi Yac BBa)KallM KJIIOYOBMM MEXaHI3MOM y TIa-
Todiziomnorii (yHKIIOHATBHOI TUCTIencii. 3aTpuMKa
CIIOPOKHEHHS TBEPAOi 1Ki BUABIAETHCS MPUOIUZHO y
30% naui€eHTiB, MpoTe i YacToTa Majo BiAPI3HAETHCS
MDX miarpynamu ¢yHKIioHaIbHOI nucnencii 3a Pumcs-
KUMH KpuTepisiMu. JIOCITiKeHHS TaKoXk NOKa3aly, 10
3MIHM B TIOKa3HHMKax CIIOPOYKHEHHS MPOTITOM POKY
NPU3BOAMIM 10 Tepekiacudikanii (yHKIIOHATBHOT
JUCTIenicii Ta ractpomape3y 0e3 BIiIMOBITHHUX 3MiH
KIIHIYHOT KapTHHU.

CumnromMu (QYHKIIOHATBHOI AWCIICTICIi BHHUKA-
10Th y mrepmri 30-45 XB micist ki Ta OB’ sI3aHi 3 TOpY-
IICHHAM aKOMOJAMii IUTyHKa — PeIIEKTOPHOTO PO3-
ciabJieHHsT HOTO MpOKCcHMalbHOTO Bigmimy. Llei mpo-
I[eC 3aJICKUTh BiJ] XOJTIHEPTIYHUX BaryCHHUX BIUTUBIB i
okcuay azory. Ilpurniuenns cuntesy NO mnopymiye
aKOMOJALII0 1 BHKJIMKAE paHHE HacuueHHS. llopy-
HICHHS aKOMOJaIlil BHUSABISEThC mpuOmm3uo y 40%
XBOpHUX Ha (QYHKIIOHAIbHY JUCIENCII.

BicuepanbHa Tinep4yyTiIMUBICTh NUIYHKY € BaXKIIH-
BUM MEXaHI3MOM Y PO3BHUTKY (YHKIIOHAIBHOI JUCIIETI-
cii. [i nocunenns nos’s3aue 3 monepeHLOIO Hi3HIHOIO
pobotoro Ta comarmzarniero. 1o 40% mamieHTiB BUAB-
JSIETHCS TIMEPYyTINBICTh 10 PO3TATHEHHS IITyHKA, a
BBE/ICHHA KHUCIOTH BUKIIMKaE€ BHPaXEHUH Oiib
MOPIBHIHO 31 3A0pOBUMH [5].

BaxnuBy poJib Bizirpae it MonudikoBanuii ayoe-
HAJIbHMM BMICT, SIKHH CKIIaJa€Tbcs 3 KHCJOTH,
JKOBUHHX KHCIIOT, JIMIAIB Ta MiKpoOioTu [4].

CrpecoBi mojii B pAHHEOMY Billi € OCHOBHHM CTH-
MYJIOM JUII HEHPOHHUX JIAHIFOT1B, 0 OepyTh y4acTh B
00po011i 60JILOBUX Ta CTPECOBUX IMOJAPA3HUKIB, a Ta-
KOXK BHKJIMKAIOTh IMiJBUIIEHY YyTIHBICTh Y BiIIOBIIb
Ha NO/Ipa3HUKH B Mi3HbOMY Billi. Hecnpusitinsi ymoBu
JUTHUHCTBA, TaKi SIK >KOPCTOKE IOBOJUKEHHS, ITHO-
pyBaHHS Ta OIIHICTD, € (JaKTOpPaMH PU3NKY PO3BUTKY
BicriepanbHOro  Oomo.  EmireHeTwyHi  Momynsmil
eKcIpecii TeHiB, 10 BKIIOYAI0Th 3MiHA B METHITFOBAHH1
JHK Ta aneTnmoBaHHI TiCTOHIB Y MO3KY, IPU3BOJATH
JIO TIOCWJICHOTO BHPOOJICHHS NPOHOLMUIIENTUBHUX
HelipoMeniaTopiB. CTpecopu aKTHUBYIOTH TilOTagaMo-
rino¢izapHO-HaTHUPKOBY BiCh, y BIJANOBiOs HA SKY
CeKpPETYEThCSI KOPTHKOCTEPOH, SKHUH 3B'SI3YEThCS 3
TIIIOKOKOPTHKOITHUMH T2 MiHEpPaJIOKOPTUKOITHUMHU
peuentopaMu 1o BChOMY Tildy. Bin mizsuinye 4ayt-
JMBICTh HEHPOHIB 110 nojapa3HuKiB. CTaTeBl rOPMOHU
MOXYTb MOAYJIIOBaTH HEHPOHAIBHY Yy TJIMBICTh Ta CH-
HaINTHYHI 3B'SI3KM: TAKUM YHHOM, JKIHKH MalOTh OLIBIIY

010JIOTIYHY CXWJIBHICTH 10 PO3BHUTKY XPOHIYHOTO
BicllepaibHOTO 0O0Jf0. 3  [BOTO BUILIMBAE, IO
XpOHIYHUN BicllepalbHUN OiIb € pe3yIbTaTOM T'eHe-
TUYHOI Ta B3a€MOJIi1 HAaBKOIUIIHIX (akTopis [6].

Icuye Bce OinpIne 10Ka3iB TOTO, MO MiKpOOHA KO-
JIOHI3aIlisl TOHKOI KWIIKW Bifirpae MEeBHY poJb y Ma-
Todi3ionorii MOpymIeHh B3a€MOJii KHIICYHHUKA Ta
MO3Ky. byrno noka3zano, 1o GpyHKIIOHaIbHA JUCHETICis
Ma€ KOMITIOHEHT [IUTYHKOBO-KHIIIKOBOTO JJUCOAKTEPI03y
Ta 3MiHeHOi AucYHKINI ciu3oBoro Oap'epy. Xoua
HU3BKHH pIBEHb 3amajieHHs Moxe OyTH HacliIKoM
MiKpoOHOTo nucOaKTepio3y, 3anaieHHst MOXKe BiJirpa-
BaTH NEBHY POJIb Y ceHCOpHiN mucdynkmii. Llei xBopo-
OnuBHI TpoIiec, M0 MPU3BOJUTH A0 MPOSIBY AWCIICH-
THYHAX CHMIITOMIB, WMOBIPHO, 3MIHIOETHCS (DaKTO-
paMy  HaBKOJMIIHBOTO CEPENOBHINA, TAKHMHU SIK
nietnaHi ¢pakTopu ado miku [3].

JyonenansHuit 1uc6103 MOKe BIUIMBATH HA MOTO-
PUKY Ta YYTJIMBICTh IIIYHKOBO-KHIIKOBOTO TPAaKTY,
3MIHIOIOYH MPOHUKHICTH cn30BOi. [lonpu BiacyTHICTH
3B’SI3Ky MDK OakTepiaJbHUM HaIMIpHHUM pPOCTOM Ta
CHUMITOMAaMHU, PI3HOMAHITTSI MiKpOOiOTH 0OEPHEHO KO-
pentoe 3 MPOHUKHICTIO. JIJis miATBEpIKEHHS POl MO-
IyJsiii MikpoOioTH y JTiKyBaHHI (yHKIIOHAIBHOT UC-
Tiericii moTpiOHI moabIi JOCTiKEHHS [5].

3ananbHAN IpoLeC MOKE TPU3BECTH O PYXOBHX
Ta CEHCOPHMX MOPYIICHD y B3a€EMO/IiT IIUTyHKOBO-KHIII-
KOBOTO TpakTy Ta HepBoBoi cucremu. OmHAaK TOYHA
MIpUYHHA 3aIaJICHHS HeBioMa. Y JESKHX MAIli€HTIB B
aHaMHe31 3 QYHKIIOHATBFHOIO JHCIIETICI€I0 € TaCTPOCH-
Teput. JlocmipkeHHS MiATBEpAWIM BUIi piBHI T-
KJIITUH TOHKOI KHMIIKM Ta BUILI PIBHI IHMPKYIIOHYHX
¢baxropa Hekpo3y nyxiunu-anbpa (OHII-a), iHTEp-
nedikiny (IJI)-1B Ta murokinis 1JI-10 y mamieHTiB 3
(GYHKI[IOHAJIBHOI JIMCHENICIEI0 MOPIBHSAHO 31 3/10pO-
BUMH JIFOJIbMH KOHTPOJIBHOT TpyNH. BOHM KOpemooTh
i3 CUMITTOMaMH JUCTIENCIi Ta YHOBUIBHEHOTO CIIOPOXK-
HEeHHS HUTyHKa. biomcis aBaHaansMTHNANOi KHUIIKH Y
MaIeHTiB 3 (QYHKIIOHATBFHOK IHCIENCIEI0 ToKa3aia
€03MHODIITII0 NBaHAMIITHIIAN0T KUK, Eo3nHO(1IE-
HUH OUTOK BUKJIHKA€E TACHYHKIIO BaryCHIX MYCKapH-
HOBUX M2-perientopis Ta 6e3nocepeiHbo MOCHIIOE pe-
AKTUBHICTh TJIaIKUX M's13iB. ByJ0 mpoaeMoHCTpOBaHO
IHOUIBTPAII0  ABAHAAIATANIAIO] KHIIKA TYYHUMH
KITITHHAMH Ta €03MHO(D1IaMK CIIM30BOT 000JIO0HKH, aHO-
MaJIbHy eKCIIpecito OiMKiB MDKKIIITHHHOI anresii Ha
PiBHI IIITFHUX KOHTAKTIB, aAT€31HHUX KOHTAKTIB Ta Jie-
CMOCOM Y TIAIliEHTIB 3 (YHKIIOHAIBHOIO JHCIETICIE0
TIOPIBHSHO 31 3JJ0POBUMH JIIOJIbMH KOHTPOJIHHOI IPyITH
[6].

[Hmi  gocmijpkeHHS BKa3yIOTh Ha aKTHBAIIO
iMyHiTeTy 31 30UIbIIEHHAM KiIbKOCTI T-KIIITHH, €03H-
HODImi Ta TYyYHMX KITHH Yy CTiHII KHIIEYHUKA
MAI€HTiB 3 QYHKIIOHAIHHOIO IHCIETICIEI0 Ta CHHAPO-
MOM ITOJIPa3HEHOT0 KUIIEYHHKA. TakoX iCHye 3B'S30K
3 pO3NalaMu TICHXIYHOTO 3[0POB'A, OCKIJIBKH PiBEHBb
TPUBOTH Ta Jenpecii BUMKI y mamieHTiB 3 (QyHKIIiO-
HaJbHOIO JWCIICTICIEI0, HIXK Y TAIIEHTIB 3 JUCIIETICIEI0
3 OpraHivyHol MPUYMHU a00 y 3/10pOBUX Jtozei [4,7].

BucnHoBok: OTxe, y BUHUKHEHHI (DyHKIIOHAJb-
HOi JMcHerncii rpa€ pojb BeJIHMKa KiJbKICTh IaTo-
JIOTTYHUX MeXaHi3MiB. OCHOBHUMH € YNOBUJIbHEHHS
MOTOPHKH HIJTYHKA, 10 TIPU3BOJUTH 0 YHOBUIEHEHHS
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CIIOPO’KHEHHS IIJIyHKa, BicliepajbHa rinepyyTIMBICTb,
CTPECOBi Ta Xap4oBi (aKTOpH, XPOHIUHE 3armajacHHs 1
IMc0103 KUIIKIBHUKA.
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FOODBORNE TOXIC INFECTIONS ASSOCIATED WITH FIELD RATIONS: RISKS OF BOTULISM
AND STAPHYLOCOCCAL INTOXICATION DUE TO IMPROPER STORAGE OF CANNED
PRODUCTS

Anomauis.

Xapuosi moxkcukoinghekyii 3anumaromscs axiCIUB0I0 MEOUKO-COYIATbHOW NPOOIEMOI0, 0COOIUBO 8 YMOBAX
BUKOPUCMAHHS CYXNALIKI8 ) BILICbKOBUL MA NOIbOBUL NEPiod. SHAUHY Hebe3neKy CIaH081amb KOHCePEO8AHI NpPo-
OyKmu, AKI 3a NOPYUIEHHS YMO8 30ePicaHHs MONCYMb CIMAmu 0X4cepeiom Oomynizmy ma cmapirokoko8020 mok-
cukosy. ¥ cmammi po3ensiHymo 0CHOBHI MeXAHI3MU PO3BUMKY YUX 3AX80PI06AHb, (DAKMOPU PUUKY Md POJib YMO8
30epieannsn y Konmaminayii npooykmis. Ocobaugy yeazy npudileHo aHaepoOHUM YMO8AM, WO CHPUAIOMb PO-
seumxy Clostridium botulinum, ma naxonuuenno mokcunie y xapuosux npooykmax. Ilpoananizoeano cyuaci
0ani wo0do nowtupenocmi 6OmMynizmMy ma cma@iloKOKOSUX IHMOKCUKAYIU, A MAKOXC IX KIHIYHUX NpPOsSIs.
Bucsimneno ocobausocmi pusuxis npu 6uKOpUCmanti Cyxnatxis y giticokosux ymosax. Oxpecieno npopinaxmuyni
3ax00u ma npuHyuny O6e3neuno2o 30epicanis KOHCeP8o8anoi npooyKyii.

Abstract.

Foodborne toxic infections remain an important medical and social issue, especially in conditions of using
field rations during wartime or field operations. Canned products pose a significant risk, as improper storage
conditions may lead to botulism and staphylococcal intoxication. This article examines the main mechanisms of
these diseases, risk factors, and the role of storage conditions in food contamination. Particular attention is paid
to anaerobic environments that promote the growth of Clostridium botulinum and toxin accumulation in food
products. Modern data on the prevalence of botulism and staphylococcal intoxications, as well as their clinical
manifestations, are analyzed. The specific risks associated with the use of field rations in military conditions are
highlighted. Preventive measures and principles of safe storage of canned food are outlined.

Knrouosi cnosa: 6omynizm, cmapiniokokosull moKcuko3, CYXnAauKu, KOHCeP8O8aHi NPOOYKMu, Xapuoei mox-
cuxoingexyii, Clostridium botulinum, Staphylococcus aureus

Key words: botulism, staphylococcal intoxication, field rations, canned food, foodborne infections, Clostrid-
ium botulinum, Staphylococcus aureus

Mera po6oTi. MeToro JOCIHIIKeHHS € aHalli3 pH-
3WKIiB BHHUKHEHHS OOTYNli3My Ta CTaiIOKOKOBOTO
TOKCUKO3Y TP BHUKOPHCTaHHI CyXNaWKiB, 30KpeMa
KOHCEPBOBAHOI MPOIYKIIii, 32 YMOB IOPYIIECHHS T€M-
MepaTypHOTO PEXUMY Ta TEPMiHIB 30epiraHHs.

CyuacHi yMOBH BHKOPHCTaHHS CyXIaHKiB, 0c00-
JIMBO B MOJIbOBHUX Ta BilICBKOBHX YMOBaX, CTBOPIOIOTh
MepeyMOBH JUIsl MIiJBUILEHHS PH3UKY BUHHUKHEHHS
Xap4oBUX TOKCHKOiH(pekmid. OCHOBHOIO NPHYUHOIO
IIbOTO € TpUBaJIe 30epiraHHs NPOIYKTiB 0€3 HaJIeKHOTO
KOHTPOJIIO TEMIIEPATYPHOI'0 PEXHUMY, TOPYIICHHS rep-
METHYHOCT] YIaKOBKM Ta HEJOTPUMAHHS CaHITapHO-
TirieHiYHUX HOPM IIiJ] 4YaC TPAHCIIOPTYBAHHS 1 BUKOPH-
cranHs. KoHcepBOBaHI NpPOAYKTH, SIKI BXOASTH MO

CKJIQ/ly CyXITaliKiB, CTAaHOBIISITH 0COONMBY HeOe3IeKy,
OCKIIBKM MOXYTh OYTH CEpeJOBHUILEM /ISl PO3BUTKY
aHaepoOHMX Ta YMOBHO-TIATOT€HHHUX MIKpOOPraHi3MiB
[1].

OmHuM 13 HalO1Ib 1T HeOe3MeTHNX 30y AHUKIB Xap-
goBux Tokcukoinekmiit € Clostridium botulinum —
CIIOpPOYTBOpIOIOYa aHaepoOHa OakTepis, SKa IMHPOKO
MOUIMPEHa B HABKOJIMIIHBOMY CEPEIOBHII, 30KpeMa B
IpyHTi Ta Boxi. CIlopM bOTO MIKPOOPTaHi3My Xapak-
TEpU3YIOThCS BHCOKOIO CTIMKICTIO 10 (I3WYHHX Ta
XIMIYHUX (DAKTOPIB i MOXKYTh TPHBaIMH 4Yac 30epira-
THCS y NPOJXYKTaX XapyyBaHHS. 3a YMOB Ie€pMeTHY-
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HOCTI, BIZICYTHOCTI KHCHIO Ta BIAIOBIIHOI TeMIepa-
Typd BOHH TIPOPOCTAIOTh y BETE€TAaTUBHI (HopmH, 110
MPOAYKYIOTh OOTYITiHIYHUNA TOKCHH [2].

BoTyniHiYHUIA TOKCHH € OJHUM i3 HaHCHIIBHIIINX
MPUPOAHAX HEHPOTOKCHHIB i BUKIIMKAE BaXKKE ypa-
JKeHHS HEpBOBOI CHCcTeMH. MexaHi3M Horo Jii mossrae
y OJIOKyBaHHI BUBIJIbHEHHS alleTHIXOJIHY B HEPBOBO-
M’S30BHX CHHAIcax, L0 NPH3BOAUTH /O PO3BUTKY
B’suioro mapainivy. KiiHiYHO e mposBisSeThes Mopy-
IICHHSM 30Dy, KOBTaHHS, MOBIICHHS, @ Y TSIKKHX
BUIAJKaX — JAWXaJbHOI0 HEJOCTATHICTIO, SIKa MOXE
CTaTH MPUYUHOI0 cMepTi [3].

Oco06muBy HEOE3MeKy CTaHOBISTh KOHCEPBOBaHI
MPOAYKTH 3 HU3BKOIO KHCJIOTHICTIO, Taki K M’sCO,
puba, 0BOI, SIKi YaCTO BXOJAATH IO CKIATy CYXIaiKiB.
Y pasi nopyueHHs TeXHOJOTii BHPOOHHUITBA 200 yMOB
30epiraHHg B TaKUX MPOTYKTaX CTBOPIOIOTHCS OMNTH-
ManbHi yMOBH Ut po3BUTKYy Clostridium botulinum.
Henocratus Tepmiuna oOpoOka He 3a0e3redye MOB-
HOTO 3HMIICHHS CIOp, a IiJBHUILIEHA TeMIeparypa
30epiraHHs CTUMYIIOE X mpopocTanHs [4].

B yMoBax MoJbOBOrO BHKOPUCTAHHS CYXIIAiKiB
3HAYHO YCKJIAJHIOETHCS KOHTPOJb 3a JOTPUMaHHSIM
TEeMIIepaTypHOTro pexxumy. BHcoki TemmepaTypu HaB-
KOJIMIIIHBOTO CEPENIOBUINA, XapaKTepHi JUIA JITHHOTO
nepioxy ad0 3aKPUTHX MPUMIMICHb, MOKYTh CHPUSITH
aKTUBHOMY pOCTy Oaktepiil. JomatkoBuM QaxTopom
PHU3HKY € MEXaHIYHEe MOMIKOMKCHHS KOHCEPBHHUX 0a-
HOK, I110 IPU3BOANTH A0 HOPYIICHHS T€PMETHIHOCTI Ta
KOHTaMiHamii mpoaykTy [5].

BaIMBOIO 03HAKOH MIKPOOIOIOTIYHOTO TMICY-
BaHHs KOHCEpBIB € OOMOax — 3ayTTsi OaHKH BHa-
CIIIZIOK T'a30yTBOPEHHs MikpoopraHizmamu. [Ipote ciif
3a3HAYMUTH, 10 BIICYTHICTh OOMOaXy HE rapaHTye 0e3-
MEYHICTh MPOAYKTY, OCKUIbKH OOTYJIIHIYHUI TOKCHH
MOX€ HaKOIMIyBaTuCs 0e3 BUANMHX 3MIH OpTraHoJIel-
TUYHUX BJlacTHBOcTed. Ile 3HauHO yCKIamHIOE
CBO€YACHE BHUSBICHHS HEOC3IEYHUX MPOAYKTIB [6].

OxpiM 0OTymi3My, BaXIUBY POIb Y CTPYKTYpi
XapYOBUX TOKCHKOIH(EKIIiH Biairpae ctapiioKOKOBHI
TOKCUKO3, SKHH BHKIHMKAETHCS CHTEPOTOKCHHAMH
Staphylococcus aureus. Ileii MikpoopraHi3am € 4acTu-
HOI0 HOPMAaJIbHOI MIKpOQJIOpH JIFOIUHM Ta MOXE MO-
TPaIUISITH Y NPOJIYKTH MiJ 4ac iX HPUroTyBaHHs abo
(dacyBanus. OCHOBHUM (HaKTOPOM TIepeadi € JIFOACH-
Kuil (akTop, 30KkpeMa HeJIOTPUMAHHS TPaBHUI 0COOU-
cToi ririenn [7].

CradiIOKOKOBI CHTEPOTOKCHHH XapaKTepHU3y-
I0ThCSI BUCOKOIO TEPMOCTAOUIBHICTIO, 110 BiApi3Hse TX
BiJ] OLIBIIOCTI iHIIUX OaKTepiadbHUX TOKCHHIB. HaBiTh
IiCIIsl TIOBTOPHOTO HArpiBaHHS a00 KHUIISITIHHS IIPO-
JYKTY TOKCHHH MOXYTh 30epiraTté CBOIO Oi0JIOTiYHY
AKTHBHICTb, 1[0 CTBOPIOE JIOJIATKOBY HEOE3IEeKy st
croxwuBadviB [§].

Hakonn4eHHS TOKCHHIB y TPOIyKTax BinOy-
BaeTheA npu Temmeparypi Big 20 go 40°C, mo € tumo-
BUMH yMOBaMH 30epiraHHs CyXIaiKiB y MOJBOBHX
yMmoBax. HaWOuIbIl CHOpHUATIMBAMH CEPENOBHIIAMU
Jutst pocty Staphylococcus aureus € MpoxyKTH 3 BHCO-
KAM BMICTOM OijKa, 30KpeMa M’SICHI Ta MOJIOYHI BH-
poOH, SIKi 4aCcTO BXOASATH J0 CKIIAAy parioHiB [9].

KiiniyHi nposiBH  cTaiJIOKOKOBOTO TOKCHKO3Y
XapaKTePU3YIOThCS KOPOTKUM 1HKYOAI[iiHUM TMepio-
JIOM, SIKMH 3a3BH4ail CTaHOBHUTH Bix 2 10 6 roauH. Oc-
HOBHHMH CHMIITOMaMH € HyAOTa, 6araropa3zoBe OIo-
BaHH, OUTh y )KMBOTI Ta Aiapes. Y OUIBIIOCTI BUITAAKIB
3aXBOPIOBAHHS Ma€ rOCTPHil, aje KOPOTKOYACHUH Ie-
peodir, ogHaK y MesKUX CHUTYaIlisfX MOXKE TPH3BOJUTH
JI0 CepHO3HUX YCKIAJHCHb, OCOOJIMBO Y OCIA0JICHIX
oci6 [10].

B ymoBax BiiHM Ta HaJ3BUYAWHUX CHUTYyaIlid
3HAYHO 3pOCTa€ WMOBIPHICTH MOPYIICHHS CaHITapHO-
TiriEHIYHUX HOPM, IO CIIPUSIE TOIIUPEHHIO XapYOBHX
TOKCHKOiH(peknid. OOMeXeHH TOCTYNm OO0 HYHCTOi
BOJY, HEMOXIIHUBICTh JOTPUMAHHS TEMIIEPAaTypHOTO
PSKUMYy Ta TEPEBAaHTaKCHHS JIOTICTHYHHX CHCTEM
CTBOPIOIOTH CIIPUSITIINBI YMOBH JUIS PO3BUTKY ITaTOT'€H-
HUX MIKpOOPTaHi3MiB y Xap4oBHUX npoaykrax [11].

JonatkoBuM  (akTOpoM pHU3HKY € TpUBale
30epiraHHs CyxmaiKiB, 0COOJMBO MPU HOBTOPHOMY BH-
KOpHUCTaHHI ab0 MOpPYIIEHHI TepMiHIB MPHUAATHOCTI. 3
4acoM BiI0yBa€ThCs Aerpajallis YIakoBKH, IO MOXKE
MPU3BOIUTU JO MIKPOTOIIKOMKCHb 1 MPOHUKHEHHS
MIKpOOpraHi3MiB y npoaykr. Lle oco6nmBo HeGe3neyHo
JUIsl KOHCEPBOBAHMUX BUPOOIB, Jie CTBOPIOIOTHCS aHae-
poOHi ymoBu [12].

BaxxmBy ponb y IpodiakTHI XapuOBHX TOKCH-
KOIH(EKIi# Bimirpac KOHTPOJb SKOCTI MPOAYKIii Ha
BCIX eTamax — BiJ BHPOOHHUITBA 1O CHOXXHBAHHS.
HeoOXxigHiM € MOTpIMaHHS TEXHOJOTIYHHX PEKUMIB
CTepuiIizalii, repMeTu3anii Ta 30epiraHas MPOAYKTIB.
V BilficbKOBHX YMOBaX 0COOJIMBY yBary CJIiJ NPUIUISTH
IHCTPYKTa)Xy 0COOOBOTO CKJIaAy IIOJ0 NpPaBHI BHKO-
pucTaHHs cyxmaikis [13].

3 MeTor0 3anobiranHs 0OTYJi3My Ba)KJIIMBO YHH-
KaTH B)XXMBaHHS KOHCEPBIB 13 O3HAKaMH MCYBaHHSI, Ta-
KHX SIK 3IIyTTs, 3MiHa KOJbOpy abo 3amaxy. PexkomeH-
JOYETBCSI TAaKOXX MPOBOAWUTH JOAATKOBY TEPMIUHY
00poOKy TPOAYKTIB Tepel BXKUBaHHAM, Xo4a Iie He
3aBX/IM TapaHTye MOBHY OE3MEYHICTh y BUIAAKY BXKE
HasIBHOTO TOKCHUHY [14].

[podinaktuka cTaiTOKOKOBOTO TOKCHUKO3Y IIe-
penbadae CyBOpe MOTPHUMAHHS MPAaBUI OCOOUCTOI
ririeHu, 0COOJIMBO IMiJ] YaC MPUTOTYBAHHS Ta PO3MTOILTY
Dki. BaxuBuM € Takox 3a0e3ledeHHs HaJIe)KHOTO
TEMIIEpaTypHOTO PeXUMYy 30epiraHHs MpOaYyKTiB, L0
JI03BOJISIE 3aMO0ITTH PO3MHOKEHHIO OaKTepii Ta HaKo-
MMMYECHHIO TOKCUHIB [15].

OcTaHHI JOCTIKCHHS CBig4aTh WpO HEOO-
X1JTHICTh yJIOCKOHAJIEHHSI CHCTEMH KOHTPOJIIO Oe3red-
HOCTI XapyOBUX MPOIYKTiB, OCOOJIMBO B yMOBaX KpH-
30BHX cUTyaliid. BrpoBa/pkeHHS CydacHHX METOJIB
MOHITOPUHTY, TaKHX SIK IIBU/IKI TECTH IJISI BUSIBIICHHS
TOKCHHIB, MOX€ 3HAYHO 3HM3UTH PU3UK BUHHUKHEHHS
CraJiaxiB Xap4oBHUX TOKCHKOiH(]eKii [16].

Takok Ba)XJIMBUM HAIPSIMOM € pO3poOKa HOBHX
THUIIB YIAaKOBKH 3 aHTUMIKPOOHHMH BIIACTHBOCTSAMH,
10 JO3BOJIIIOTH MPOJOBXKUTH TEPMiH 30€piranus mpo-
OYKTiB Ta 3MEHIINTH PU3MK iX KOoHTaMmiHamii. Bukopu-
CTaHHA TaKUX TEXHOJIOTI € NEepPCIeKTHBHUM IS
MiABUINCHHS 0€3MEYHOCTI cyXmaukis [17].

He MeHII BaJIMBUM € MiIBUIIEHHS 0013HAHOCTI
HACCJICHHS Ta BIMICHKOBOCIYXKOOBIIB MIOAO PH3HKIB,
TIOB’SI3aHUX 13 BYKUBAHHIM KOHCEPBOBAaHHX MPOJYKTIB.
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OcBiTHI nporpaMu Ta TPEHIHI'M MOXYTbh 3HaYHO 3HH-
3UTH 9aCTOTY TOPYIICHb MPABWIT 30€piraHHs Ta BHKO-
pHUCTaHHS Xap4oBUX MPOAYKTiB [18].

VY cydacHHX yMOBax 0COOIHMBOTO 3HaUYCHHS HAO0Y-
Ba€ MDKIUCHHIDTIHAPHUN MiAXiJ OO BHUPIMIEHHS IMPO-
OmeMH XapuoBHX TOKCHUKOiIH(EKIiH, KU BKIIOYAE
MEIWYHi, CaHITApHO-TITi€HIYHI Ta TEXHOJOTIYHI ac-
nektd. Takuil miaxig H03BOJISIE KOMIUIEKCHO OLIHUTHU
PU3HMKH Ta PO3pOOMTH e(peKTHUBHI 3ax0au Hpodinak-
tiku [19].

TakuM 4MHOM, BUKOPUCTaHHS CYXIaiKiB y HOEN-
HaHHI 3 TIOpYUIEHHSM YyMOB 30epiraHHs CTBOPIOE
3HaYHI TEepPeIyMOBH Ui PO3BHTKY OOTyJi3My Ta
cTaiTOKOKOBOT'O TOKCUKO3Y, III0 BUMATae IiABUIICHOT
yBaru N0 NHUTaHb OE3MEYHOCTI XapdyBaHHA Ta KOH-
TPOJTFO SIKOCTI mpoayKiii [20].

Bucnosox

TakuM YHHOM, MpoOJieMa XapyOBHX TOKCHKOiH-
(exii mpy BUKOPUCTaHHI CyXMalKiB € HaJ3BUYAIHO
aKTyaJIbHOIO0, 0COOJINBO B YMOBaX BiifHM Ta MOJIBOBOTO
3abe3neueHHs. HaiiOinpiry HeOe3neky CTaHOBISATH
KOHCEpBOBaHI IMPOIYKTH, SIKI NMPH TMOPYLICHHI YMOB
30epiraHHs MOXXYTh CTaTH JDKEPEIoM OOTyJi3My Ta
cTaIOKOKOBOrO TOKCHKO3Yy. OcoOsmBocTi Giosoril
Clostridium botulinum ta Staphylococcus aureus 3ymo-
BIFOIOTh BHCOKY CTIMKICTB iX TOKCHHIB i 3IaTHICTP
HAKONMMYYBaTUCA y HPOAYKTax Oe3 BHAMMHX O3HAK
nicyBaHHs. BCTaHOBJIEHO, O KIIOYOBHMH (hakTOopamu
PH3HUKY € TOPYIICHHS TEMIIEPaTypHOrO PeKUMY, rep-
METHYHOCTI YIIAKOBKH, TEPMIHIB NPHUAATHOCTI Ta
CaHITapHO-TIri€HIYHUX HOpPM. B ymoBax oOMexeHHX
PEeCypCiB IIi pU3UKH 3HAYHO 3pPOCTaI0Th, 110 MOTPeOye
MOCHJICHHSI KOHTPOJTIO SIKOCTI Xap4yOBHX HPOJYKTIB Ta
BIPOBAJPKEHHS Cy4aCHUX METOIB MOHITOPHHTY. Bax-
JMBY DOJIb BiJirpa€e MiJBUIEHHS 00I3HAHOCTI Hace-
JICHHS Ta BIICHPKOBOCITY>KOOBIIIB III010 TIPAaBHUII Oe3Imed-
HOTO BHMKOPHCTaHHS CyXmaikiB. IlepcrieKTHBHUM
HamnpsIMOM € BIIPOBA/DKCHHS iIHHOBALIHHAX TEXHOJOTIH
NaKyBaHHA Ta LIBHAKAX METOMIB IiarHOCTHKH TOK-
cuHiB. KoMrurekcHuUi minxin 1o mpogitakTHKA J03BO-
JMTHh CYTTEBO 3HM3HUTH PU3UK BHHUKHEHHS XapuoBUX
TOKCHKOIH(EKITi Ta 30eperTH 3710pOB’ sl HACEICHHSI.
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EPIDEMIOLOGY OF MULTIDRUG-RESISTANT HEALTHCARE-ASSOCIATED INFECTIONS:
ANALYSIS OF “SUPERBUG” SPREAD IN EVACUATION CHAINS

Anomauis.

Mynomupesucmenmui 2ocnimanwii ingpexyii (MPIT) cmanosnsame 00Hy 3 HAUICEPUOHIWUX 3A2PO3 CYYACHIU
MeOuyuHi, o 0coOIUBO 3a20CMPIOEMBCA 8 YMOBAX BOCHHO20 CIANY A PYHKYIOHY8AHHA CUCMeMU MeOUuHOT esa-
Kyayii. ¥ npoyeci mpancnopmyeanHs nayicHmie MidC DISHUMU PIGHSMU MeOUYHOI 00NOMO2U GOPMYIOMbCs
CKAAOHT enidemiono2iuni aanyioeu, Ki CRpUusioms YUPKYIayii ma 3aKpinienHio Myibmupe3ucmeHmuux wmamis
MiIKpoopeanizmie. Y cmammi npoananizo8ano 0CHOBGHI 3aKOHOMIPHOCII NOWUPEHHS «CynepOaKkmepiily, 6KIoYa-
rouu Acinetobacter baumannii, Klebsiella pneumoniae, Pseudomonas aeruginosa ma memuyunin-pezucmenmmuuii
Staphylococcus aureus. Pozersinymo poab iHEA3U6HUX 6MPYYaHb, MPUBANOL 20CHimanizayii, HepayioHaibHoOT aH-
mubiomuxomepanii ma HeOOMPUMAHHA CIMAHOAPMIB THPEKYITIHO20 KOHMPOIIO Y (POPMYBAHHI Pe3UCMEHMHOCTII.
Oyineno 3HaueHHs e8aKyayiliHuxX Mapupymie K KIY08020 (akmopa MidCIiKapHAHO20 NOWUPEHHS IHpeKyil.
O6rpyHmogano HeobXiOHiCmb KOMNIEKCHO20 niox0dy 00 koumpoato MPII, exnouarouu anmumikpoorutl Hanso,
CMaHOapmu3ayiro JiKy8anHs ma NOCULEH s, CUCmeMU iHpeKYiUHO20 KOHMPOIO.

Mema pobomu — npoawnanizyeamu cyyacHi enioemionociuHi 0coOIUBOCMI MYIbMUPE3UCHIEHMHUX 20C-
niManbHUX iHgeKyitl ma U3HAYUMU POIb e6aKYAYIUHUX NAHYIO2I8 Y NOUUPEHHT «CYNepOaKmepiily.

Abstract.

Multidrug-resistant healthcare-associated infections (MDR-HAIs) represent one of the most critical chal-
lenges in modern medicine, particularly under conditions of armed conflict and medical evacuation systems. Pa-
tient transfer between different levels of care creates complex epidemiological chains that facilitate the spread
and persistence of multidrug-resistant microorganisms. This study analyzes the epidemiological patterns of key
pathogens, including Acinetobacter baumannii, Klebsiella pneumoniae, Pseudomonas aeruginosa, and methicil-
lin-resistant Staphylococcus aureus. The role of invasive procedures, prolonged hospitalization, irrational antibi-
otic use, and inadequate infection control practices in resistance development is examined. The significance of
evacuation pathways as a driver of inter-hospital transmission is emphasized. The study highlights the need for a
comprehensive approach, including antimicrobial stewardship, standardized treatment protocols, and strength-
ened infection control systems.

Knrwouoei cnosa: mynomupesucmenmuicms, 20CnimanbHi inghexyii, anmubiomukopezucmeHmuicms, cynep-
baxmepii, esaxyayiini 1auyrocu, inQexyitinut KOHMpob.

Key words: multidrug resistance, healthcare-associated infections, antibiotic resistance, superbugs, evacua-
tion chains, infection control.

BCTYII JKyBaHHS 1H(EKUIHHUX 3aXBOPIOBaHb Ta 30UIbIIyE

AHTUMIKpOOHA pE3HCTEHTHICTH € OfHi€0 3  piBeHb cMepTHOCTI [1]. 3a maHMMH MiDXHAPOIHHX Op-
HaWOUIbI CepHO3HMX TI00AJIBHUX 3arpo3 IPOMajcCh-  TaHi3amlii, 3pocTaHHsS CTIHKOCTI 10 aHTHOI0THKIB IPHU-
KOMY 3/10pOB’10, III0 CYTTEBO BIUIMBAE Ha €()EKTUBHICTh
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3BOJUTH JI0 3HAYHOI'O IIOJIOBXXCHHS TEPMIHIB JIKY-
BaHHS Ta MiABUINECHHS PU3HUKY ycKiaaHeHb [2]. Ocob-
JMBY POJIb y MOMIMPEHH] MyJIbTUPE3UCTEHTHUX MIKpO-
OpraHi3MiB BiJIrparOTh TOCIITaNBHI iHEKIIil, sKi (hop-
MYIOTBCS B yMOBaxX CTaliOHapy Ta IIOB’A3aHi 3
MEIWYHUMH BTpyYaHHAMU [3].

B ymoBax BoeHHOTO "acy npoOieMa HaOyBae mie
OUTBIIOT AKTYaJbHOCTI, OCKIJIBKH CHCTEMa MEIUYHOT
JIOTIOMOTH TIPAILIOE B yMOBaX NEPEBaHTAXKEHH Ta Jie-
¢imuty pecypciB. baratoeranna cucrema eBakyaiii
MALi€HTIB CTBOPIOE MEpPeIyMOBH Uil (OPMYBaHHS
CKJIaJTHUX CIIEMIOJIOTIYHUX 3B’ SI3KIB, IO CIIPUSE IHP-
KYJBLii MYJTbTHPE3UCTCHTHUX IITaMiB MK PI3HUMH
MEIUYHUMU 3aKiagaMu [4].

MynbpTHPE3UCTEHTHI TOCIITANbHI iH}EeKHii € pe-
3yJBTaTOM  CKJIAOHOI B3a€EMOMIl MK  MiKpoOp-
TaHi3MaMH, TAi€HTOM i HaBKOJIUIIHIM CePeOBHUIIEM.
OpHi€10 3 KIIFOYOBUX XapaKTEPUCTUK TAKUX THPEKIIii €
iX 3MaTHICTH J0 TPHUBAJIOrO 30EPEkKCHHS B yMOBax
JIKApHSHOTO CEepPEIOBHUINA Ta BUCOKHHA DPIBEHb CTiii-
KOCTI 10 aHTHUMIiKpoOHUX mpemnapaTis [5]. CyuacHi go-
CIIIJDKEHHSI CBiJT4aTh, 10 OCHOBHUMH 30YJAHUKAMH €
npeacraBuuky rpynu ESKAPE, ski xapaktepusy-
I0TbCSl 3JIATHICTIO YHHUKaTH [Iii aHTUOIOTHKIB Ta
LIBUAKO aJanTyBaTUCS A0 HOBUX YMOB [6].

BaxnmuBuM MexaHi3MOM BIDKHBaHHS OakTepiil €
(opMyBaHHS OIOILTIBOK, SIKi 3a0€3MEUYIOTh JOJATKO-
B 3aXWCT BiJ [ii aHTUMIKPOOHUX TIperapariB Ta pax-
TOpiB iMyHHOI cucteMu [7]. BioIIIiBKH yTBOPIOIOTHCS
Ha TOBEPXHIX MEANYHHUX MPUCTPOIB, TAKHX SIK KaTe-
TepH, iHTyOauiiHi TpyOKM Ta IpeHaxi, IO CTBOPIOE
MOCTiHHI pe3epByapu iH(ekii y cramionapi [8]. Ha-
SIBHICTh OIOILTIBOK 3HAYHO YCKJIAJIHIOE JIIKYBaHHS Ta
CHpHsi€e XpOHi3allil iHpEeKIIHHOTO Mpo1ecy.

I'eHeTHUHI MEXaHI3MHU PE3UCTEHTHOCTI BKIIIOYA-
IOTh MPOAYKIIIO (pEepMEHTIB, sIKi pyWHYIOTH aHTHOIO-
TUKH, 3MIHy CTPYKTYpH KIITHHHUX MilllecHEH Ta ak-
TUBHE BUBEICHHS NpemapaTiB 3 OaKTepiadbHOT KIITHHA
[9]. Oco6mMBO BaXKIIMBHM € TOPH30HTAIBHHUN MTEPEHOC
TeHIB PE3WCTEHTHOCTI, SIKMA BiAOyBaeThCS depe3
mrasMign Ta TpaHcmo3oHu [10]. Lle 3abe3meuye
NIBUJKE TOIIMPEHHS CTIMKOCTI Cepea PIi3HHX BHUJIIB
Oaktepii Ta (OpMYBaHHS  MYJIBTUPE3UCTEHTHHX
HITaMiB.

EBakyauiiiHi JIaHIIFOT Y € OJJTHUM 13 KJIFOUOBHUX (hak-
TOpIiB TOUIMPEHHS MYJIBTHPE3UCTEHTHUX 1H(EKIii,
OCKIIBKH TIepen0adaroTh O6araTopazoBe MepeMilIeHHs
MaIieHTiB MK MeauuHumH 3akimagamu [11]. Koxen
eTan TPaHCIIOPTYBaHHS CYNPOBODKYETHCS PHU3MKOM
nepeiadi NaToreHis, 0COOINBO 38 YMOB HEJIOTPUMAaHHS
caHiTapHO-emigeMionorivanx Bumor [12]. [Namientn
MOXYTb BUCTYIIATH sIK JUKepeso iH]eKIii HaBiTh 3a Biji-
CYTHOCTI KIIHIYHUX CHMIITOMIB, IO YCKJIAJIHIOE iX
inenTHdiKkarito Ta izosmiro [13].

B ymMmoBax iHTEHCHBHOI Teparii pU3UK PO3BUTKY
MYJIBTHPE3UCTEHTHUX 1HQEKIiil 3HauHO 3pocTae. Lle
MOB’SI3aHO 3 NIMPOKUM 3aCTOCYBaHHSM IHBa3UBHUX Me-
TOJIB JIIKyBaHHSA, AKi HOPYIIYIOTh HIPUPOAHI Oap’epu
oprauizmy [14]. llITydna BeHTHIISLIs JIeTeHb, KaTeTe-
pu3aLis CyaMH Ta iHII HPOLENYypH CTBOPIOIOTH IPs-
MHH JTOCTYH JUIsi MIKpOOPraHi3MiB 10 BHYTpIIIHIX ce-

penoBui opraniamy [15]. V Takux yMoBax HaBiTh He-
3HAYHE TOPYLICHHS NMPaBHUI aCENTHKH MOXE IPH3BE-
CTH J0 PO3BUTKY TSDKKHX 1H(EKIii.

HeparionanbHe BUKOPUCTAaHHS aHTHOIOTHKIB €
OITHHM i3 OCHOBHUX (pakTOpiB GOpPMYBaHHS pPE3UCTEHT-
HocrTi [ 16]. YacTe 3acToCcyBaHHS MpenapaTiB IIHPOKOTO
creKTpa Aii 6e3 HaJle)KHOTO MIKpPOOiOIOTiYHOTO KOH-
TPOJIFO CIIPUSIE CENEKIiT cTilikuX mrtamiB [17]. ¥V Biiick-
KOBHX YMOBax Iisl Tpo0JieMa IOCHIIIOEThCS uepe3 Heoo-
XITHICTh IIBUIKOTO MPUUHATTS KIIHIYHHUX PIIICHb Ta
O0OMEeXeHI MOJXIJINBOCTI J1abOpaTOpHOI J1arHOCTHKH
[18].

KonTtaminarist TikapHIHOTO CepeIoBHIA Bifirpae
3HaYHYy poJb y nepenadi indekuii. [ToBepxHi, MemuaHe
oOagHaHHS Ta HABITh HOBITPS MOXYTH OyTH JKepe-
namu naToreHis [19]. OcobnmBo BaxXIHBIM (haKTOPOM
€ PYKH MEINYHOTO NEPCOHAIY, SIKi € OCHOBHHAM IIIA-
xoM repenadi iHdeknii Mixk mamienramu [20]. JoBe-
JICHO, 1[0 HAJICXKHE JOTPUMAHHS TITi€HU PYK CYTTEBO
3HMKYE PIBEHb TOCHITAIBHUX 1HOEKIIH.

KpiM TOTO, BasKIIMBY pOJb BiAirpae oprasizaiis
iH(EKLIHHOro KOHTPOJIIO Ha PIBHI MEAMYHOTO 3aKIIadYy.
HenmocratHiit piBeHb 3a0e3redeHHs 3acobamu JIe3iH-
(exuii, nepeBaHTaXKCHHS IEPCOHATY Ta HEIOTPUMAaHHS
MIPOTOKOJIIB 3HAYHO MiJBUIIYIOTh PU3HMK IMOUIMPECHHS
ingexmiit [21]. B ymoBax eBakyamiiHUX JaHITIOTIB IIi
(akTOpM TOCHITIOIOTECS Yepe3 HEOOXiAHICTh IIBHI-
KOTO ITepPEeMIIICHHS MaIli€HTIB.

CyuacHi ctparerii 60poTsOH 3 MyJTBTHPE3UCTEHT-
HUMH iHQEKIiIMU BKJIIOYAIOTh BIIPOBAIPKECHHS IIPO-
rpaM aHTUMIKpPOOHOTO CTIOApALINIY, sIKi CIIPSIMOBaHi
Ha ONTHMI3allil0 BUKOPUCTAaHHA aHTHOIOTHKIB [22].
Taxi mporpaMu JO3BOJISIFOTH 3MEHIIMTH YacTOTY pO-
3BUTKY DPE3UCTEHTHOCTI Ta IOKPALIUTH PE3yJbTaTh
JIKyBaHHS.

BaxxiuBe 3HaYEHHS Ma€ TAKOX €IT11eMI0JIOTTYHAN
HATJISL, SIKUHA JT03BOJISIE BHSBIATH CIIajiaxd iH(EKIiH
Ha paHHIX eTanax Ta 3amo0irat ix mommpenHto [23].
BukopucTaHHS CydacHHX METO/IIB 1iar HOCTHKH, BKITIO-
Yalo4¥ MOJIEKYJISIPHO-TEHETHYHI TEeXHOJIOTIi, 3abe3re-
Yye IIBHJIKE BU3HAYCHHS 30y/[HHKAa Ta HOTO YyTiH-
BOCTI /10 aHTHOIOTHKIB [24].

TakuM YHHOM, TOLIIMPEHHS MYJIbTHPE3UCTEHTHUX
TOCHITAIBHUX IHQEKIiH y Mexax eBaKyalliiHhX
JIAHIIOTIB € CKJIQJHUM 0arato()akTOPHUM IPOLECOM,
KU OTpedy€e KOMILJIEKCHOTO MiIXOAY J0 KOHTPOIIIO
Ta mpodiTakTUKW, BKJIIOYAIOYM  OpraHi3ailiHi,
KJIHIYHI Ta 1abopaTopHi 3axoau [25].

BUCHOBKHU
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M. EBakyaniiini naHIforn cnpusitors (OpMyBaHHIO
MDKITIKapHAHUX €IiJeMiYHIX 3B SA3KIB Ta MOMIUPEHHIO
«cynepbakrepiit»y. OCHOBHUMH (DaKTOPaMH PHU3HKY €
iHBa3MBHI BTpydYaHHs, TPHBaJa TOCIHiTaNi3amis Ta He-
parioHansHe BUKOPUCTAaHHS aHTHO10THKIB. EdexTrBHA
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MiAX0y 0 iHQEKIiHHOTO KOHTPOJIIO.
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THE ROLE OF CLIMATE CHANGE IN THE SPREAD OF VECTOR-BORNE DISEASES
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Anomauis.

Tpancmicusni inghexyii cmanosisimes epyny Hebe3neuHuUx 3ax60PI6anb, 30YOHUKU IKUX NePeOaiomb sl TH0OUHL
uepes YKyCu KpOBOCUCHUX UIEHUCTNOHO2UX, MAKUX AIK KomMapi, kaiwi ma mockimu. Lli namonozii maiome eupasicery
NPUPOOHY 0CepedKo8icmb Ma KPUMUYHY 3ANeHCHICHb 8I0 eKOIO2IYHUX YUHHUKIB, o pOOUmMb iX 20108HUMU THOU-
Kamopamu 2100a16H020 NOMENAIHHA. 3MIHA KAIMAmy paouKaibHO Mpancopmye apeanu NPpoN*CUBAHHSA NepPeHOC-
HUKIB, 003801A104U IM 0CB0H08AMU HOGI NIBHIUHI Ma 8uUCOKO2IpHI mepumopii. [liosuwenna memnepamypu nogimps
NPUCKOPIOE Memaboli3M 8eKMOpPi8 ma CKOpouye yac peniikayii ipycie i napasumis y iXHbOMY OpeaHizmi, wo
npu3800UmMb 00 3pOCMAanHA yacmomu enioemiunux cnanaxig. Cyuacni mpancgopmayii ekocucmem cnpusiroms no-
00BIICEHHIO Ce30HY nepedayi IHPeKyill, CMmeopIoIoYU 3a2po3y OISl Pe2loHi8, KL PaHiule 88aXNCaIUcs Oe3NeUHUMU.
Ananiz yux npoyecis € KpUMuYHO 8adCIUBUM OJi NPOSHO3Y8AHHA NOUUPEHHS MATApii, OeHee, Xgopoobu Jlatima ma
iHwux ap60o6ipycHux x6opob. Y cmammi o6IpyHmosano Heobxionicms adanmayii MeouyHux cmpameziii 00 HO8UX
KAIMamuyHux peanii 0Jisl 3aXUcmy epomMadcbko2o 300pos s.

Abstract.

Vector-borne infections represent a group of dangerous diseases transmitted to humans through the bites of
blood-feeding arthropods, such as mosquitoes, ticks, and sandflies. These pathologies exhibit distinct natural fo-
cality and a critical dependence on environmental factors, making them primary indicators of global warming.
Climate change is radically transforming vector habitats, allowing them to colonize new northern and high-alti-
tude territories. Rising air temperatures accelerate vector metabolism and shorten the replication time of viruses
and parasites within their bodies, leading to an increased frequency of epidemic outbreaks. Current ecosystem
transformations contribute to the prolongation of the infection transmission season, posing a threat to regions
previously considered safe. The analysis of these processes is critical for predicting the spread of malaria, dengue,
Lyme disease, and other arboviral illnesses. The article highlights the necessity of adapting medical strategies to
new climatic realities to protect public health.

Knirouoei cnosa: xnivamuuni 3minu, mpancmicusti ingexyii, eekmopu, apoogipycu, enobanvie nOmeniinms,
enioemionozis, ekoCcucmemu.

Key words: climate change, vector-borne diseases, vectors, arboviruses, global warming, epidemiology, eco-
systems.

'moGanpHi KIIIMaTHYHI 3MiHH, IO CIIOCTEpira-
FOTBCS TIPOTSITOM OCTaHHIX JIECATUIIITD, CTalT OJHUM i3
HalCepHO3HIMNX BUKIMKIB I Cy4acHOI CHCTEMHU
OXOpOHHU 3/I0pOB’4, TpaHCHOPMYIOUHN
emigemionoriunuil manamadt mwianety. TpaHcMicHBHI
iHGeKIil, 30yTHIKN SKUX MEPeNaroThes uepe3 YKyCH
YIEHUCTOHOTHX, € HAI3BUYalHO YYTIUBUMH JI0 HABKO-
JMIIHBOTO CEPEAOBHINA, OCKUIBKM IEPEHOCHUKH €
€K30TEpMHHMMH OpraHi3MaMHM, 4Yusl SKUTTENISUIBHICTH
Oe3nocepeiHbO 3aJIEKHUTh BiJl TEMIEPATypH Ta BOJIO-
rocti mositps [1].

[TinBumenHss rI00aMbHOI TeMIepaTypu CIpHSE
CKOpPOYCHHIO 1HKyOamiiHOTO mepioxy 30yJHHKIB yce-
peluHi BEKTOpa, L0 MPU3BOJWUTH 10 MIBUALIOL mepe-
nagi iHgekiii Bix xBopoi ocobu 1m0 3mopoBoi [2].
Hanpuknan, mis komapis poxay Aedes, siki € OCHOB-
HUMH TIEPEHOCHUKAMH BipyciB eHTe, 3iKa Ta YUKYHTY-
HBSI, ONTUMAaJIBHUN TEMIIEpaTypHHUH Jiarna3oH U po3-
MHOXXEHHSI T aKTHBHOTO JKHBJICHHS CYTTEBO PO3IIH-
pHBCs, OXOIUIIOIOYM HOBI Tepuropii €Bponu Ta
[MiBuiuHOi Amepuku [3, 4]. 3MiHa pexxuMy omafiB Ta-
KOXX BiJIirpa€ KPUTHYHY POJIb. HAIAMIPHI 3JIMBH CTBO-
PIOIOTH TUMYACOBI BOJOWMHU, iJicaibHi I PO3ILIONY
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JIMYMHOK, TOAI SIK TPUBAJII MOCYXH 3MYLIYIOTb JIIOAEH
30epiratv BOAy y BIIKPHUTHX pe3epByapax, Mo TaKOxXK
CIIpUsiE CHHAHTPOITI3aIIiT TepeHOCHHUKIB [5].

ExomoriuHi 3MiHU IPU3BOIATH 0 TOTO, IO BUAM,
Kl padime oOMeXyBalMCS TPOIYHUMH Ta CyO-
TPOMIYHUMH TIOSICAMH, YCITIITHO MITPYIOTh y MOMIipHIi
mmpoTH. JoCHiKeHHST TOKa3yIoTh, MO KIIII Poxy
Ixodes, BianoBinanbHi 3a NOMKpPEHHST XBopoOu Jlalima
Ta KJIIIOBOro eHuedaliTy, NpocyBaloThes AeAaml qaii
Ha MiBHIY i Ha OB BUCOTH B TipCHKUX MacuBax 4e-
pe3 M SIKII 3UMHU, SIKi OlIbIlle HE JIMITYIOTh IXHIO I10-
nyssiiiro [6]. Ile cTBoproe HOBI ocepenku iHQEKIIH y
perioHax, e MeANYHA CIIUTBHOTA Ta HACENICHHS HE Ma-
IOTh ICTOPHYHOTO IOCBiAy OOpOTHOM 3 MMH TaTore-
Hamu [7].

Bimpmre TOrO, MOTEIUTIHHSA BIUIMBAaE Ha (peHo-
JIOTif0: paHHIA HACTYTI BECHH Ta 3aTsDKHA OCIHb MOJOB-
JKYIOTh CE30H aKTUBHOCTI IIEPEHOCHHUKIB, 110 301IbIIyE
KIJIbKICTh KOHTAKTIB MK BEKTOPOM Ta JIIOJAWHOIO TPO-
TsiroM poky [8, 9]. BrumB kiimary He 0OMEXYyeETbCS
JIMIIIE TIPSIMUAM BIUTMBOM Ha 010JIOTiI0 KOMaX; BiH TaKOX
3MIHIOE TIOBEIIHKY JMKUX TBapUH, SIKi € MPUPOIHUMHU
pe3epByapamu 30yIHHUKIB, 3MYIIYIOYH iX MIrpyBaTh
OmKYe 10 JIIOACHKUX IMOCENIeHb Y TOIINyKax DKi Ta
Bou [10].

Oco0muBy HeOe3MeKy CTaHOBUTD MOLIMPEHHS ap-
OoBipycHEX iH(EKIIiH, Takux K Bipyc 3axigHoro Himy,
cnanaxu sikoro B [liBnenniit Ta CxinHiit €Bpomi kope-
JIFOIOTh 3 AHOMAITBHO >KapKuM JiiToM [11]. Bucoki Tem-
nepaTypy MPUIMIBHIIIYIOTh MeTaboIi3M NTaxiB-HOCITB
Ta aKTUBHICTh KoMmapiB pony CuleX, cTBOprorouH ife-
anbHI YyMOBHM Juis amIutidikauii Bipycy B ekocucremi
[12].

BaxnnBo BpaxoByBary, 1110 3MiHa KIIIMATY JIi€ CU-
HEepriyHo 3 iHmMUMH (GaKTOpaMH, TaKUMH SK TJO-
Oamizamiss  TOpriBii, ypOaHi3amis Ta IHTCHCHUBHE
CUIBCBKE TOCIIOJIapCTBO, IO TMOJIETIIYE 3aHECEHHS
EK30THYHHUX BHUIIB BEKTOPIB y HOBi MOPTH Ta MeTa-
noxicu [13, 14]. Hanpuknan, TurpoBuii komap (Aedes
albopictus), 3aBASKM CBOI 3JaTHOCTI JO aJamTarii,
BXKe 3akpinuBcsi y Oarathox KpaiHax CepeaseMHoO-
MOp’sl, 1[0 CIPHYUHIIIO JIOKAJIbHI BHUIAJKH Tepeaadi
BipyCy JIeHTe Ta YHKYHI'YHbs B ITanii ta ®panuii [15].

Mausipist, sika TpUBaIM{ Yac BBakajacsa mpooie-
MO0 BHKIIIOYHO KpaiH, 10 PO3BUBAIOTHCS, TAKOXK Jie-
MOHCTpPY€E O3HAKH NOBEPHEHHS 10 PETiOHiB, /¢ BOHA
Oyna JiKBiJOBaHa B MHHYJIOMY CTOJITTI. [liABHIIEHHS
TEeMIIepaTypH y BUCOKOTipHUX paiioHax Adpuku Ta Jla-
THUHCHKOI AMEPUKH JJO3BOJIMIIO MaJLIPIHUM KOMapam
poxy Anopheles migHATHCS BUIIIE 110 CXIIAX, CTABIISYN
Hi 3arposy MomyJssiuii, sKi paHille MaJd HyJbOBHI
iMyHiTeT 10 xBopoOu [16, 17]. AHanoriuHa cuTyaris
CIIOCTEPITaeThCs 3 JICWIIMAaHIO30M, J€ MOTEIUTiHHS
CHpusie BIKUBAHHIO MOCKITiB-TIEPEHOCHHKIB Yy CTETO-
BHX Ta JIiCOCTETIOBUX 30HaxX €Bpas3ii [18]. Haykosii 3a-
CTepiraroTe, mo 0e3 pImIydnx KpOKiB IIOJO CTPH-
MyBaHHS T06ampHOT0 NoTerutiaas, 10 2050 poky mo-
HaJl MUJIbSPJ JIIOJed MOXYTh ONHHUTUCS B 30HAX
PHM3HKY 3apa’keHHS! TPAaHCMICHBHUMH iH(EKLIIMH, 10
SKUX BOHU paHile He Oyiau cxuibHi [19].

Kpim Toro, ekcTpemMalbHi MOro/HI SBHIIA, TaKi K
MIOBEHI Ta yparaHu, CIPUYUHSIOTH MAacOBI pyHHYBaHHS

iH}pacTpyKTypH, 110 NPU3BOJUTH 10 TOPYLIEHHS PO-
00TH CaHITApHUX CITY’)KO Ta CHCTEM BOJOIOCTaYaHHS,
CTBOPIOIOYHM IEPEIyMOBH IS crianaxiB iHpekmii [20].
[Ticna 3aToIIeHb BEIMKHUX TEPUTOPIA MOMYJAMii KO-
MapiB MOXYTh 3pOCTaTH B TE€OMETPHUHill mporpecii,
[0 BUMarae HETaHHMX NEe31HCEKIMIHHMX 3axomiB [21].
[Ipore iHOAmI ehekT OyBae 3BOPOTHHUM: AY)KE€ BHCOKI
temriieparypH (nonax 40°C) MOXyTh OyTH JIeTAIbHUMHU
JUISL IESIKMX BHIB KOMax, 1110 TEOPETUYHO MOXKE 3MEH-
LIMTH PU3UK Yy TIEBHUX ITyCTENIBHUX PErioHax, aje 3a-
rajJbHUil TII00ANBHUN TPEeHJ| 3aJUIIA€ThCS 3arPO3JIH-
BUM [22].

BaxnMBHM acrieKTOM € TaKOXK FeHETHYHA aJlamTa-
Iisl TTaTOTeHIB IO HOBUX TEMIIEPATYPHUX yMOB, IIO
MOJKEe BIUTMBATH Ha IXHIO BIPYJICHTHICTh Ta 3[JaTHICTh
YHHUKAaTH IMyHHOI Bimmosini rocmomaps [23, 24]. Cy-
YacHI MaTeMaTH4YHi MOJIeNi TPOTHO3YBAaHHS BKa3YIOTh
Ha Te, IO NUHaMika iH(peKHid Oyme cTaBaTé memani
Herepen0auyBaHiIlow, 10 BUMArae meperisay CcTpa-
Teriit BakuuHalii ta npodinakruku [25].

Bucnoeku

OTKe, KITIMaTHYHI 3MiHH BUCTYIIAIOTh MOTYXKHUM
JpaiiBepoM TpaHcopMallii emnigemMionorii TpaHCMiCHB-
HUX 1H(peKi# y raobansHoMy Maciitabi. [lorerutings,
3MiHa TiAPOJOTIYHOTO MUKIY Ta AeTpajaiis TPUPOJI-
HUX €KOCHCTEM CTBOPIOIOTH CIPHUSTIMBI YMOBH IS
eKCIaHCli IepPSHOCHUKIB Y HOBI reorpadivyfi perioHu,
MIOJIOBXKYIOTh  CE30HHICTh 3aXBOPIOBAaHb Ta IPH-
OIBUAMIYIOTH OioJoriuHi mukimu 30ymHuKiB. CydacHi
BHKITUKH TOTPEOYIOTh MUKIUCIHIUTIHAPHOTO MiIXOMY,
IO TOEJHYE KJIIMATOJIOTII0, €KOJIOTII0 Ta MEAMIHMHY
JUIS CTBOPEHHS €(DEKTUBHUX CHCTEM PaHHBOTO MTOTIepe-
JokeHHs1. [IpilopuTeTHUM 3aBIaHHIM Ul MIKHApPOIHOT
CIIJIBHOTH Ma€ CTaTh 3MII[HEHHs Hal[lOHAJbHUX CH-
CTeM OXOPOHH 370pOB's, MiABHIICHHS OO0I3HAHOCTI
HACEJNICHHS Ta PO3pOOKa HOBUX METOJIB 0i0JIOTIYHOTO
KOHTPOJIIO HaJl MOMYJAMisiMA BeKTOpiB. Timbku depe3
KOMIUIEKCHI ajamnTaliiidi 3axXoad Ta TIoOalbHE 3HU-
KEHHsI aHTPOIOTEHHOTO BIUIMBY Ha KIIMaT MOXXHa
MIHIMI3yBaTH PH3UKH MalOyTHIX MaHIEMid TpaHc-
MICHBHOTO TTOXOJPKEHHSI.
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THE SYNERGY OF BACTERIOPHAGES AND ANTIBIOTICS IN COMBATING MULTIDRUG
RESISTANCE: AN ANALYSIS OF MOLECULAR MECHANISMS AND CLINICAL PROSPECTS

Anomauin

Y emammi posensinymo ¢henomen 6axmepiopaz-anmubiomuxosoi cunepeii (bAC) sx cmpameziunuil incmpy-
menm 6opomvbu 3i cmitikumu namozenamu. Cnuparouucs Ha ceimogi oani [1-7], édanocs 3’sicyeamu, sx came
maxa KomOiHayis enaueac Ha sxcummezdamuicmo 6axmepit K. pneumoniae ma S. aureus. Aunaniz niomeepoxicye,
wo cninbHa Ois hazis i npenapamis UCHANCYE MeMaboNi3M NAMO2EHIS8, ONOKYIOUU IXHIO 30amHIiCMb 00 adanmayii.
L{e cmeopioe nadiiine niorpyHms 0is po3pPOOKU NEPCOHANIZ08AHUX NPOMOKOILE JIKYEAHHS CKAAOHUX [HpeKyiil.

Abstract

This article explores the phenomenon of phage-antibiotic synergy (PAS) as a key strategy to combat multi-
drug-resistant pathogens. Based on an analysis of global data [1-7], the study examines how PAS affects the
evolutionary fitness of K. pneumoniae and S. aureus. The findings indicate that the combined action of phages and
antibiotics depletes bacterial metabolism, effectively blocking their adaptation. This approach provides a solid

foundation for developing personalized treatment protocols for complex infections.
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Beryn

CyvacHa kpu3a aHTHOIOTHKOPE3UCTEHTHOCTI BU-
Mara€ BiJi MEIULIMHM NPHHLUIIOBO HOBHX pILIEHB.
Haii6inpIn KpUTHYHA CHUTYallisl CIIOCTEPIraeTsCst y
BIJUIIJICHHSX IHTCHCHBHOI Teparlii, e 9acTo JOMiHY-
I0Th IITaMH, CTIHKi HABITh IO «IIPETapaTiB PE3ePBY» -
kapbOaneneMmiB [6]. bakrepiodarn neMOHCTPYIOTH BU-
COKY e(heKTHBHICTb SIK CAMOCTIHHMH 3aci0, mpoTe mpu
iXHPOMY OKpEeMOMY 3aCTOCYBaHHI OakTepii 3maTHi 10-
CHUTH IIBUIKO BUPOOIATH 3axucHi MexaHi3mH [3]. Kon-
nenmis 6akrepiogar-antndiotrkoBoi cuHeprii (BAC)
JI03BOJIsIE 00IWTH 11e OOMEXEHHS - BOHA CIIPSIMOBaHAa Ha
Te, 100 JIIKBIyBaTH MATOTEH JI0 TOTO, SIK BiH BCTUI'HE
aganrtyBaTucs [4].

Merta nocaigsxeHHst

3nidCHATH KOMIUIEKCHUH aHali3 HAYKOBUX JaHUX
I0/I0 MOJIEKYJISIPHO-TeHeTHUHNX MexaHi3MmiB BAC Tta
OLIIHUTH TEPCIEeKTHBU iX 3aCTOCYBAaHHS B KJIIHIUHIN
NIpakTHLi npu JikyBaHHI MDR-iH(exmii.

Martepianu Ta MeToau

MarepiaioM IOCTiKEHHS MOCIYXWIH 7 TpH-
KJIQJIHUX HAyKOBUX poOiT 3a mepion 2012-2024 pp. [1-
7]. MeTtoposorist TociKeHHs 6a3yBaiacs Ha CHCTEM-
HOMY aHaJIi3i, y3araJbHEeHHI pe3yabTaTiB Cy4acHUX Ha-
YKOBUX ITyOJIIKaIiif Ta CTBOPEHHIO JAaHHX CTOCOBHO
B3aemozii B cucremi Oakrepiogar-Oakrepis-aHTHOIO-
THK
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PesynabTaTn Ta 00roBopeHHs

Orunsin HayKOBHX POOIT MiATBEPAMB, IO CHHEPTis
(bariB i aHTHOIOTHKIB TpAIfOE OIpa3y Ha KUTBKOX PiB-
Hax. [lo-mepmme, crmocTepira€ThCsi MOCUIICHHS Ji3HCY
KIIITHH 3aBISKN 30UIBIIEHHIO KiJIBKOCTI HOBHX (paris.
Ilo-npyre, BipycH HifOTh SK KaTali3aTOpH, pPyHHYIOUH
3axuUCHI OiOIITIBKH, depe3 sKi 3a3BHYail He IMPOHHKA-
10T JikH [ 1, 4]. BcranoBneHo, 1o mpu JoaBaHHi ¢a-
riB o nedrasuaumy Merabomizm K. pneumoniae gak-
THUYHO MPUITHHSAETHCS, 1[0 YHEMOJKIINBIIIOE BUYKUBAHHS
Oakrepii [2]. Y Bunmajaky i3 3010TUCTUM cTa(iIOKOKOM
(S. aureus) Takuii miAXiA JO3BOJISE YCIIIIHO 3HU-
nryBaTH HaBiTh arpecuBHi MRSA-mramu [1].

AHaIi3 pe3yibTaTiB TOCIiKeHb JO3BOJISIE CTBEP-
JUKYyBaTH, IO CHHEPTiYHA B3a€EMOis MK (aramu Ta
AHTHOIOTUKAMU € CKJIaTHIM IIPOIIECOM, KEPOBAHUM SIK
MOJICKYJISIPHUMH, TaK 1 €KOJIOTIYHUMHU (PaKTOpaMHU.

1. CrBopeHHs1 eBOIOLIHOI NacTku. MoHOTe-
parisi (haramu 3MynIye OakTepito MyTyBaTh AJisl CaMmo-
3axucty. IIpoTe, sk MOKa3ylOTh JaHi paMaHiBChKOI
CIICKTPOCKOIII1, TaKa ajanTallisi Mae CBOIO «IiHy» [2].
bakrepist BuTpauae BCi pecypcu Ha MPOTHIIIO Bipycy,
CTalO4M HaJ3BUYAlHO BpA3JIMBOIO Iepes aHTHOIOTH-
koM. Came nieit medinut xutreBux cui (fitness cost)
rapaHTye cTaOiIbHAIN pe3yNnbTat JiKyBaHHS [2, 5].

2. Ba:xxauBicTs TouHOr0 mindopy. CuHeprigHuii
edeKT BUHUKAaEe HE aBTOMaTn4HO. Haifkpami pe3ysns-
TaT 3a(ikCOBaHI IpHU MOE€THAHHI (ariB i3 Oera-iTak-
TaMHUMH  aHTHOioTMKamu [4]. LI mpemapatm
3MIHIOIOTH MOPQOIIOTiF0 OaKTepii, SMYITYIOUH i1 pO3TS-
T'yBaTHUCs, 110 3HAYHO MOJIETIIY€E BipycaM MpoLec Mpu-
KpimyieHHs. BomHOYac KpUTHYHO BaXKJIMBOIO € J103a:
HaJMipHa KOHIIEHTpallis aHTHOIOTHKAa MOXE IpH-
THITUTH peruIikailiro camoro (ara [4].

3. BukopucTaHHsI KOJIaTepaJbHOI YyTJIHBOCTI.
e sBume nae mikapsM yHIKaIbHY CTpaTeTidHY Iepe-
Bary. HaOyBaroun CTifiKOCTI 10 OHOTO Mpemapary i
THCKOM (pariB, MaTOT€H YacTO CTa€ TiNEePUyTIUBUM 10
iHmoro kiacy antubiotukiB [5]. Lle BimkpuBae mumsx
JI0 «IMKJIYHOTO JIKYBaHHS, IO I03BOJISIE €(hEKTUBHO
KOHTPOJIIOBATH 1H(QEKIII0 MPOTATOM TPUBAJIOIO Hacy
[5, 7].

4. BiuiuB Ha OiomJiBKU Ta iMyHHY BiANoBiab.
s 30moTrcTOoro cradinokoka OiOIIIIBKA € Maibke
He30MaHHUM 0ap’epoM. Daru x III0Th K «01010T1YHI
CBepUIay, pyHHYIOUH ii CTPYKTYpY BIaCHUMH (hepMeH-
tamu [1]. Kpim Toro, icHytoTh nmaHi, mo ¢aru 3matHi
AKTHBYBATH IMYHITET Malli€HTa, MiAIITOBXYIOUYH Oak-
Tepilo J10 3arubeni yepe3 OKUCIIIOBAILHUN cTpec [7].

5. PeryasiTOpHi BUK/JIHKH TA HLIAX Y IPAKTHKY.
['0JI0BHOIO TIEPEIIKO/I010 JUIs BIIPOBAUKEHHS METONY

3aJMIIAETHCS  BIJACYTHICTH  €JMHUX  CTaHIAPTIB.
Ockinbku Qary - 1e JUHAMIYHI OpraHi3MH, iX Ba)KKO
iHTEeTpyBaTH y 3BWYHI MenudHi nportokonu [3]. Ha
0coONMBY yBary 3aciIyroBye Mopenb benbrii, e
iHAUBiqyaTbHI (DaroBi KOKTEHII TOTYIOTh B anTekax 3a
perlenToM - 1e HaiOiIbII parlioHANBHUH NUIAX I CY-
YacHOi MeWIHHHA [3].

BucHoBku

1. bBakrepioar-aHTHOIOTHKOBA CHHEPTis € BU-
COKOE()EKTMBHUM METOAOM II0JI0JIaHHS aHTHOI0THKO-
PE3UCTEHTHOCTI, 10 0a3yeThCsi Ha MeTaboJIYHOMY
BHCH@)XEHHI Ta €BOIOUIHHOMY OOMEXEHHI ITaTOTeHIB
[2, 4].

2. 3actocyBanHsi BAC mo3Boinsie 3HaAYHO MiIBH-
OIUTA TIPOHUKHICTH aHTHOIOTHKIB y OakTepiaibHi
010IUTIBKM Ta aKTHBYBaTH BHYTPIIIHI MeXaHi3MH Oax-
TepianpHOTO cyinumy [1, 7].

3. MaiibyTHe iHdekTonOrii NoNsArae B nepexoxi
JI0 TIEPCOHAIII30BaHOT MEANIIMHU 3 BUKOPUCTAHHIM CH-
HOTpaM /I TOYHOTO MiI00py KoMOiHaii ¢aris Ta aH-
THOiOTHKIB [3, 4].
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DIFFERENTIAL DIAGNOSIS OF CARDIOMEGALY IN CHILDREN: A REVIEW OF THE
CURRENT LITERATURE

Pesrome.

Y cmammi asmopamu npogedeno ananiz nimepamypuux odxcepen, AKi 6i003epKAIIO0OMb CYYACHI OaHi w000
oughepenyiiino-diacHoOCMuyHo020 nioxody 0o npobaemu kapliomezaniu y dimeil. 3a3Haueno HeoOXiOHicmb 00-
CHLIOMNHCEHb WUPOKO20 CNEKMpPY NAMONO02IUHUX CINAHIE cepyedo-CyOUHHOI cucmemu y Oimel, AKi MOJCYmMb Mamu
no0iOHI KAIHIYHI NPOsA6U, alle CYMMEBO BIOPIZHAIOMbCS 3d NPOSHO30M | MAKMUKOIO JIKYEAHHSL.

Abstract. In this article, the authors analyse the literature reflecting current data on the differential diagnos-
tic approach to the problem of cardiomegaly in children. The need is highlighted for research into a wide range
of pathological conditions of the cardiovascular system in children, which may have similar clinical manifestations
but differ significantly in terms of prognosis and treatment strategies.

Knrwuosi cnosa: xapoiomezanis, oimu, miokapoum, kapoiomionamis, exoxapoioepaghis, macHimHo-pe3o-

HaHCHa momozpais.

Keywords: cardiomegaly, children, myocarditis, cardiomyopathy, echocardiography, magnetic resonance

imaging.

JubepeHuiiiHa aiarHOCTHKa KapaioMerami y
JITEH € OMHUM i3 HAMCKIAJHINIMX 3aBAaHb CY4acHOI
JUTSY0l Kapaioyiorii, OCKUIBKH PO3LIMPSHHS MEX
ceplist MOXKe OYTH IPOSIBOM SIK TIEPBUHHHUX T€HETUUHHX
nedeKTiB MioKap/1a, Tak 1 HACJIiIKOM 3alaJIbHUX YU Me-
taboniyHux npoiecis [5]. OCHOBHUMHU NAaTONOTIYHUMH
CTaHaMH, 10 MPU3BOJATE 10 301JbIICHHS KaMep ceplst
Ta BUMaraloTb peTebHOTO PO3MEKYBaHHS, € MiOKap-
JIUT, pi3HI (EHOTHUIM KapAiOMioNaTii Ta BPOJKEHI
Basu cepus [1]. Kniniyna kaptuna kapuiomeranii y
JIITEH 3HAYHO Bapilo€ 3aJie)KHO BiJ BiKY: Y HEMOBJIIT
BOHA YacTO CYMPOBOJ/DKYETHCS CUMITOMaMH CEepLeBOT
HEJOCTAaTHOCTI, TAKUMHU SIK 3aJWIIKa TiJ 4Yac TOmdy-
BaHHJ Ta 3aTPUMKa PO3BUTKY, TOAI AK Y IIJUTITKiB
CHUMIITOMH MOXXYTh OyTH Oi7bII crieruiTHIMH, BKITIO-
yaroun Oinb y Tpyasx abo aputwmii. ETtionoriunuit
CIIEKTp KapAiOMerauii y IiTeil CyTTeBO BiIpi3HAETHCS
BiJl JOPOCIHUX OCI0, Jic JOMIHYIOTH IIIIEMIYHi Ta rinep-
TEH3WUBHI YNHHUKH, TOAL SK y IITCH Ha MEPUINA IUIaH
BUXOJATh BipycHi iH(peKwii Ta reHeTn4Hi MyTtamii [2].
Jis nudepeHinHOl JiarHOCTUKY KJIFOYOBE 3HAYCHHS

Ma€ pO3yMiHHS '€HETHYHOTO MiJIPYHTSI, OCKUIBKH Cy-
YacHI TCHOMHI JOCIIKEHHS iIeHTH(]IKYBaIH MOHAT
100 reHiB, acoruiifoBaHuX i3 PO3BUTKOM KapJioMio-
MaTii, o NPOABIAIOTECS Kapraiomeraiiero [5]. Ilpu
mudepenmianii Miokapauty Ta JKMII cimig Bpaxo-
BYBATH, 1110 TOCTPHUI IOYATOK Ha TJIi BipycHOI iHMeKIiT
OinplIe BKa3ye Ha 3allalibHUN TeHe3, IPOTe XPOHIYHUH
MiOKapJuT MOXxe MaTH ineHTuaHy 10 JJKMII xiinidHy
Ta exokapaiorpadiuHy kapTuny [1].

JlabopaTopHa JiarHOCTHKA Ipae JOIOMIKHY, aje
BaXUIMBY pPOJb;, MIJBUIIEHHS pPIiBHSI CEPIEBHX TPO-
TIOHIHIB CBITYUTH PO TOCTPE MOIIKOHKSHHS MiOIIHTIB,
IO XapakTepHO [UIsi MIOKapJuTy, ajie MOXe CIO-
cTepiraTucst 1 TpW  JEKOMIIEHCAIlii TEeHEeTUYHOl
kapaiomionarii [3]. Biomapkepu, Taki sk Hatpiifype-
tuaanit nentun (NT-proBNP), nomomaratoTs omiHuTH
CTYIIHb CEpIEBOI HEIOCTAaTHOCTI NP KapJiomerarii,
IIPOTE BOHU HE € CTIeU(DIYHUMHU JUII KOHKPETHOI 1aTo-
Jorit [1].
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Exokappaiorpadis 3anumiaeTbcsi NEpBUHHUM 1H-
CTPYMEHTOM Bi3yasi3allii, T03BOJISIFOYH OIIHUTH PO3-
MipH Kamep, TOBIIWHY CTiHOK Ta ()PaKIif0 BUKHUIY, IO
€ KPUTHYHNAM JJIsl BUSIBJICHHS AWJIaTaliifHOTO 9H Tinep-
Tpodiunoro ¢eHorumiB. OmHAK I YTOYHEHHS IMPH-
YUHHA KapjAioMeranii Bce YacTillle BHKOPHUCTOBYETHCS
MarHiTHO-pe30oHaHCHa ToMmorpadis cepus (MPT), sxa
3aBISIKM TOCIHIZOBHOCTSAM 3 TaJOJiHIEM JI03BOJISIE
BizyanizyBatu (ibpo3 Ta HaOpsik Miokapaa. [laTrepHu
mi3Hporo miacwieHHs ragoninieM (LGE) mpu Miokap-
JIMTI 3a3BUYail MaloTh cyOerikap/iaiabpHe abo iHTpaMy-
pajibHE pPO3TalIlyBaHHS, L0 JONOMAarae BiJpi3HUTH
fioro Bix iHIMX Npw4YuH 30UTbIIeHHS cepus [4]. Bax-
JUBUM AaCIeKTOM JU(QEpeHIIHHOI TiarHOCTHKH €
BUKJIFOUEHHS aHOMAJIBFHOTO BiTXOJKEHHS JIBOi KOPO-
HapHOi apTtepil Bixm JereHeBoi aprepii (CHHIpPOM
bnanna-VYaiira-I'apnarna), mo gacto imitye JJKMII y
HeMOBJIAT [3]. I'eHeTHUHE TECTyBaHHA CTa€ "30J10TUM
cTaHgapToM' TPH MiJ03pi HA CIAJAKOBI Kap ioMiomnaTil,
OCKIJIbKHM BHSIBJICHHS IIATOTCHHHUX BapiaHTIB y IeHax,
takux kK TTN, MYH7 a6o LMNA, n03BoJisie BCTaHO-
BUTH OCTATOYHHH JIiarHO3 HaBITh 3a BIJCYTHOCTI BUpa-
skeHol kimiHiky [5]. Audepenuianis Mix iHpeKIiiHIM
MIOKapJUTOM Ta aBTOIMYHHHMH IIPOLECAMH TaKOXK €
HEOOXiHOI0, OCKUTBKH II¢ BIUIMBAE HA IPU3HAYCHHSI
iMyHOCynpecuBHOI Teparmii [1]. ¥V miTel 3 kapmiome-
rajieo 000B'I3KOBO MPOBOANTHCS MOHITOPHHT PUTMY,
OCKINTBKM TIeBHI (popMHU KapioMiomatiii (HampuKiIaz,
ApPUTMOTCHHA KapAiOMiOMaTisl) MatOTh BHCOKUI PH3HUK
panToBOi CMEpPTi IIe IO BHPaXCHOI IuIaTamii Kamep
[5].

CyuyacHi METOIM CIIEKJI-TPEKIHT exokapaiorpadii
JIO3BOJISIFOTh BUSIBUTH CYOKIIIHIYHY AMCQYHKIIIO Mio-
Kapja, 110 JoroMarae B paHHii qudepeHmiamii Mix
(izionoriyHoro rineprpodiero y 1OHUX aTIETiB Ta HO-
YaTKOBHUMHU CTaIisIMH ITAaTOJOTIYHOI Kapaiomeraiii [4].
BaxnuBo BpaxoByBaTh, IO MIOKapAHT MOXe OyTH
MyCKOBUM MeXaHi3MoM aiist po3Butky JIKMII y rene-
TUYHO CXWJIBHUX JiTeH, [0 CTBOPIOE II€pPeXpecHi
nmiarHocTu4HI crieHapii [3]. BuxopucranHs eHmomio-
KapaianpHOi Oiorcii B eniaTpii 3anumraeTbest oOMesxe-
HHUM 4epe3 1HBa3MBHICTb, IPOTE BOHO € HEOOXITHUM y
BUINaJIKax (yIbMIHAHTHOTO MEPeOiry [Uisi BUKITIOYSHHS
FraHTOKJIITHHHOTO ab0 HEKPOTHU3YHOUOTO MiOKapIUTy
[1]. ¥V mpoueci QiarHOCTUKH CITiji 3BEpTaTH yBary Ha
ro3acepueBi MPOSBH, OCKIIBKH 0araTo CHCTEMHHUX 3a-
XBOPIOBaHb, BKITIOYAIOYH M’SI30Bi TUCTPOdii Ta MiTO-
XOHJIpiaJIbHI PO3J1a/iv, CYNPOBOKYIOTHCS BTOPHHHOIO
kapaiomerainiero [S]. [lopiBHAIBHI JOCHTIIKESHHS TIOKa-
3YIOTb, IO JIiTH MArOTh KPaIuil MOTEHIiaI A0 BiIHOB-
JeHHs QyHKIIT MioKap/a MicJisi TOCTPOro MiOKapAnuTy
MOPIBHSHO 3 JIOPOCIMMH, 33 YMOBHM BYacHOI JliarHo-
CTHKH [2].

Pomnp komm'torepHoi Tomorpadii (KT) y nudepen-
miarii - kapmioMeranii oOMexeHa, TpPOTE BOHA €
HE3aMiHHOIO IS OI[iHKY CYJIMHHUX aHOMaJil, Mo Mo-
KYTh IPU3BOANTH 10 TepeBaHTakeHHs cepiyd [4]. Te-
HETHYHA apXiTEeKTypa HeXiaTpUYHUX KapAioMiomaTii
4acTo BKJIOYa€ BapiaHTH de novo, 10 MOSICHIOE Bij-
CYTHICTb CIMEHHOTO aHaMHe3y y 0araThbOX Maui€HTiB i3
Kapuaiomerainiero [5]. MynpTuMoOIanbHa Bi3yami3allis,
o noeguye Y31 ra MPT, no3Bosisie He Juie KOHCTa-

TyBaTH (akT Kapaiomeranii, a ¥ OLIHUTH >KHT-
TE3ATHICTh MiOKapJa Ta PU3UK apUTMOTCHHUX TOMii
[4]. ITpn mimo3pi HAa MiOKapAUT HEOOXiTHO POBOIUTH
[JIP-miarHOCTHKY Ha IIUPOKUI CIIEKTP BipyciB, IpoTe
HETaTHBHUH pe3ylbTaT HE BHKIIOYA€ J[iarHo3 4epes
MoxJmBicTs "hit-and-run" MexaHi3My TONIKOKEHHS
[3]. HoBi mpoToKOIHM OiarHOCTHKH HATOJIOIIYIOTH Ha
BaXXJIMBOCTI 1HTETPOBAHOIO IMiIX0OY, A€ KIIHIYHI IaHi
MIOETHYIOThCS 3 TEHOMHHUM IPOQUIIOBaHHAM Ta Tepe-
JOBUMH METOJAMH Bi3yaii3amii Juis TOYHOI Be-
pudikanii nmpuumHM po3mmpenHs cepusd [1]. Pos-
MEXXyBaHHS MIXK rinepTpodivyHOI0 KapIioMiomnariero Ta
MTOTOBIIEHHSIM MioKapAa Impu XBOpoOaxX HAKOMHICHHS
(mampuknan, xBopoba Ilomrie) BuMarae mpoBeneHHS
cnennivHuX (pepMEeHTHIX aHaTi3iB [5].

VYenimua gudepeHmiamis  Kapaiomeramiii  y
TeAiaTpUIHIA IpakTUIi 0a3yeThcs Ha TIMOOKOMY PO-
3yMiHHI BIiKOBHX OCOONHMBOCTEH (i3iomorii cepus Ta
BIIPOBA/PKEHHI TIEPCOHATI30BAHOT METUIIMHH, BKIIIOYA-
104H (papMaKOreHETHKY Ta MOJICKYJISIPHY J1iarHOCTUKY
[5]. CBoedacHe po3MeKyBaHHS 3BOPOTHUX CTaHIB, Ta-
KHX SIK TOCTPHIA BIpYCHHI MIOKapIHT, Bi MPOrPecyro-
YUX TeHeTUYHHX KapioMionaTiii BU3Ha4ae JOBrOCTPO-
KOBE BIDKUBAHHS Ta SIKICTh )KHUTTS MaIlieHTIB [2].

3acrocyBaHHs HOBITHIX MeToguK MPT, Takux sk
T1 Ta T2 MamyBaHHS, IO3BOJSE KITBKICHO OIIIHUTH
3MiHM B MO3aKJITHHHOMY MAaTPHKCi, IO € BaXXIIMBUM
1 audepeHmiamii craxid Gpidpo3y Nmpu XPOHIYHHX
mporecax [4]. dudepeHmiiiHa miarHOCTHKA TaKOXK
BKITIOYA€ OIIHKY CHIOKPUHHNX MOPYIICHB Ta MeQIIuT-
HUX CTaHiB (Hampukiaja, JediuuT ceneHy abo
KapHITHHY), SIKI MOXYTb IIPU3BOAUTH JI0 TPAH3UTOPHOT
kapaiomeranii [3]. BpaxyBaHHSI €KOJOTIYHUX Ta TOK-
CMYHHUX (DaKkTOpiB TaKOXX € HEOOXiAHUM IpH 300pi
aHaMHe3y y HiTei 3 panTOBHM pO3ILIMPEHHSM MEX
cepusa. CydacHa cTpaTerist JiarHOCTUKH CIIPSIMOBaHa
Ha MiHIMi3alli{0 iIHBa3UBHHUX BTPYYaHb Ha KOPHCThH BH-
COKOYYTIMBUX METOIIB Bi3yalizalii Ta TeHEeTHYHOTO
ckpuHiHTY [5]. IHTerpamis MmMTYyYHOTO IHTENEKTY B
aHami3 pesyneratiB MPT Ta exokapmiorpadii o0irse
MiABUIUTH TOYHICTh MU(PEPEHIIIHHOT MiarHOCTHKH Y
CKJIaJHUX BHMaakax [4]. BuxkopucraHHsS MyJIbTHINC-
UUIUTIHAPHOTO  MIAXOAY  JO3BOJSIE  3a0€3MEUYHUTH
HaWKpalli pe3yabTaTH Ul MALE€HTIB AUTSIYOTO BIKY 3
narojorieto  Miokapga [1]. OuiHka ciMmeiHOTO
aHaMHe3y Ta MPOBEJCHHS KACKaJHOTO CKPHUHIHTY po-
JUYIB € KPUTHYHO BXJIMBUMHM NPHU BHSBJICHHI TeHe-
THYHO 3yMOBJIEHHUX KapaioMeraiii [5].

BucnHoBok. CBoeyacHe BUSIBICHHS Kap/ioMeraii
1111 yac Npo(TaKTHYHHUX OTJISAIB 200 MU 3BEpHEHH] €
MepIINM KPOKOM JO YCIIIIHOTO JiKyBaHHA. KoxkeH
BHIIQJIOK Yy AWTHHHU TOTPeOye IHAWBINYaNIbHOTO IiJ-
XOy Ta PETEeIHHOTO aHaNi3y BCIX OTPUMAHHX JAHUX.
Panns nudepeHtiiiHa giarHOCTHKA € KITIOYOBUM (hak-
TOPOM y 3HIKE€HHI TOTPeOH B TPAaHCILIAHTAIlIl CepIls Y
JiTel, a BAKOPUCTAHHS CyJacHUX MIKHAPOIHHUX PEKO-
MEHJAIlil Ta TPOTOKOJIIB 3a0e3leduye IMOKpAIICHHS
MIPOTHO3IB.
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WHOOPING COUGH IN CHILDREN AS A PRESSING ISSUE IN PEDIATRIC PRACTICE
(LITERATURE REVIEW)

Anomauisn:

YV oaniti cmammi npedcmasneno oenno nimepamypu, AKUll OCBIMIIOE KAWLIIOK y Oimell, K aKmyaibHy npo-
bnemy nediampuunoi ingpexmonoeii. 30iticheno ananiz OaHux wooo emiono2ii 3ax60PIEAHHs, OCHOBHUX PaKmopie
gipyienmuocmi 30yOHUKA MA MEXAHI3MIB 11020 GNAUBY HA OUXANbHI wiiaxu. Pozenauymo enioemionoziuni ocodnu-
80CMI NOWUPEHHSI KAULTIOKY Ceped OUMSIY020 HACENIeHH L, 30KpemMa pOJib 6aKYuHayii ma paxmopis, wjo niueaioms
Ha pisens 3axeopioganocmi. Ilpoananizosano 0CHOGHI MEXaHI3MU NAMO2EHe3Y 3AX60PIOBAHHNS, GKIIOUAIOYU Pop-
MYBAHHA KAWTH0B020 CUHOPOMY MA KAUIb080i dominanmu. Onucano Kiiniunuti nepebie Kawiioxy y oimeti, xa-
PaKmepHi nepioou po36umKy 3aX60PHGAHHS MA HAUOLIbW nowupeni YeKiaoHenHs. Taxkooic npoananizosaui cy-
4acHi nioxoou 00 1abopamopHoi 0iaeHOCMUKY KAUWLIIOKY Ma OCHO8HI NPOQINaKmuyHi 3axo0u, CHpAMOBAHI HA NOo-
nepeodicents nowupenns ingexyii cepeo dimeil.

Abstract:

This article presents a literature review that highlights whooping cough in children as a pressing issue in
pediatric infectious diseases. An analysis was conducted of data regarding the etiology of the disease, the main
factors contributing to the pathogen’s virulence, and the mechanisms by which it affects the respiratory tract. The
epidemiological features of pertussis spread among the pediatric population are examined, particularly the role
of vaccination and factors influencing the incidence rate. The main mechanisms of the disease’s pathogenesis are
analyzed, including the development of the cough syndrome and the cough dominant. The clinical course of per-
tussis in children, the characteristic stages of disease development, and the most common complications are de-
scribed. Modern approaches to the laboratory diagnosis of pertussis and the main preventive measures aimed at
preventing the spread of infection among children are also analyzed.

Knrouosi cnosa: Bordetella pertussis, penpusu, kauivosa 0ominanma, 2inokcis, annoe, ypajlcenHs eiiya-
cmoeo enimeniio, NOGIMPAHO-KPANIUHHULL WISAX Nepeoayi, 6aKYUHAYIs.

Keywords: Bordetella pertussis, relapses, coughing phase, hypoxia, apnea, damage to the ciliated epithelium,
airborne transmission, vaccination.

Kamumiok sIBIS€EThCA aKTyaJbHOIO 1H(EKIiHHOIO

MIATOJIOTIEI0 TUTSYOTO BiKY, IKa XapaKTePU3y€ETHCS BH-
COKOIO KOHTAario3HiCTIO Ta PU3UKOM PO3BUTKY YCKIIAJ-
HEHb, 0COOJIMBO Y NiTel paHHBOTO Biky. He3Bakarouu
Ha 3aCTOCYBaHHS  BaKIMHAIII, 3aXBOPIOBAHICTh
30epiraeThCsl, M0 3yMOBIIIOE HEOOXITHICTh MOrIHOIIe-
HOTO BUBYEHHSI €TI0NIOTi], MaToreHe3y, KJIHIYHUX Ipo-
SBIB Ta MIAXOMIB [0 MIarHOCTHKH 1 MPOQITAKTHKH
IIbOTO 3aXBOPIOBAHHS.

ETionorisa kanuiroky

Kantiok - rocTpe iH(pekmiliHe 3aXBOpIOBaHHS JTH-
XabHUX [UIAXIiB, fKe Mae OakTepiaidbHy IPHPOLY,
30yIHUKOM SIKOTO € TrpaMHeratuBHa Oaxtepis Bor-
detella pertussis. 3axBoproBaHHs BiZI3HAYAETHCS BHCO-
KOI0 KOHTario3HiCTIO Ta 34aTHICTIO MIBHIKO IOLIN-
ploBaTUCs cepel] HaceleHHs, 0COOINBO YyTINBOIO Ka-
TETOPIEIO € AiTH PaHHBOTO BiKY [1, 2].
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[H}ekuiiiani areHT Mae 0COOJIMBY TPOIHICTH 10
BIYacTOTO EHITENiI0 CIM30BOi OOOJIOHKH IUXAIBHUX
nuraxiB. baktepis, Koau moTparise 10 OpraHi3My JIo-
JIUHA TIPUKPIIUTIOETECS 10 KITHH EMITeTiI0 BEepXHiX
MUXANbHUX IUIAXIB, HaJali TOYMHAE AKTHBHO PO3-
MHOXXYBAaTHCS, IO MPU3BOAUTH O PO3BHUTKY 3aralib-
Horo Tiporiecy [3].

[arorenHicTh aHoro 30yIHHKA 3yMOBJIEHA CHH-
TE30M KOMIUIEKCY (haKTOpiB BIPYJIEHTHOCTI, cepel
SKAX OCOONMBE 3HAYEHHs BIJIrpalOTh KalTIOKOBUI
TOKCHUH, aJIeHUIATIUKIA3HUN TOKCHH, (piTaMeHTO3HUI
TeMarjIOTHHIH Ta epTaKkTUH. Bulie 3rafgani pe4oBUHU
3a0e3MeuyroTh MPUKPITUICHHS OakTepid 10 KITHH
SMITeNII0 AUXaTbHUX NIIAXIB TAa MPUTHIYYIOTh MICIIEBi
3aXHMCHI MEXaHI3MH OpPTaHi3My 1 MATPHUMYIOTh PO3BH-
TOK iH(ekmiitHoro mpouecy [4, 5].

VYpaxeHHs BilfgacToro emiteniro OpoHXiB Beae 10
po3Tagy MPHPOIHOTO OYMIICHHS MUXAJbHHUX MHIISAXIB
Bil ciam3y Ta  MikpoopraHiamiB. Uepe3 1o
3IIHCHIOETBCSI HAKONMHMYEHHS CIM3y Ta IMOJPa3HEHHS
KallUTbOBHX PELENTOPiB, 0 NMPU3BOJUTH A0 BHHHUK-
HEHHIO XapaKTepHUX HaMaiB Clla3MaTHYHOI'O Kallo.
Criiika [ist Ha AMXaJbHI HUIAXH Ta Jisl TOKCHYHKX MPO-
JYKTIB )KUTTEAISUIBHOCTI 30yIHMKA BU3HAYAIOTh 0CO0-
JMBOCTI Tepediry 3aXBOploBaHHS Ta (POPMyBaHHS TH-
MOBO1 KJIIHIYHOT KAPTUHHU KanuTioKy [6, 7].

Eninemionoris

Kanntrok 3anmumaeTses akTyaJbHOIO TPOOJIEMOIO
neiaTpUIHOI iH(EKTOJIOTil y BChOMY CBITi. 32 JaHUMH
€IiIEMIOIOTIYHUX JOCIIIKEHb, HE3BAKAIOYM Ha IIH-
pOKe BIPOBA/KEHHS LICTUICHHS, 3aXBOPIOBAHICTh Ha
KaIIUTIOK Yac BiJ 9acy 3pOCTa€, 110 MOB’S3aHO 31 3HH-
JKEHHSIM TTOCTBAKIMHAJIIBHOTO IMYHITETY Ta ILMPKYJIsi-
Ii€r0 30YAHUKA CepeT MiTITKIB, JOPOCIOTO HACEICHHS
[1]. OcHoBHUM mKepenoM iH]EKIIT € XBOpa JHOIHA Y1
Oe3cummntoMHui HoOcii. [lepenaua 30ymHHKa BinOy-
BAETHCSI IIEPEBAXKHO MOBITPSHO-KPATUIMHHNAM IIIISIXOM .

31e01TBIIIOT0 BPa3IHBOIO TPYIOI0 € JITH paHHb-
Oro0 BiKY, 0COOIMBO HEMOBJISTA, Y SIKUX 3aXBOPIOBAHHS
nepebirae OUTBII BaXKKO 1 Ma€e BHCOKHHA PH3UK JIO
YCKJIagHEeHb. TaKOX eImiJeMiONIOoTigH JOCHiKSHHS
BKa3ylOTh Ha HAsBHICTh IIMKJIIYHOCTI 3aXBOPIOBAHOCTI
3 IepiOIUYHUMH THiiiioMaMu KoxHi 3—5 pokiB [3]. Cyt-
TEBOIO IPOOJIEMOIO Y MOIIKPeHH] iH(eKUil BixirpaoTh
HEJIOCTAaTHIH piBeHb IMyHi3awii, MOpPYyLIEHHsS KaJeH-
Japs TpoQiTaKTHIHUX IIETUICHb.

IIatorenes

JlieBUM TOYaTKOM 3MiH SIBJISIETHCS KalLIIOKOBA
MaJinuKa. 3HaXOAUTHCS BOHA Ha CIIM30B1i 000IOHII IH-
XaJbHUX NUIsIXiB. EHIOTOKCHH 30yqHNKA 00YMOBIIIOE
MOJpa3HEeHHs CJIIN30BOI 00OJOHKH AMXAJIbHUX IUIAXIB
B pe3yJIbTaTi 4Oro i BUHUKAE Kamiedb. bakrepis pos-
MHOXYETBCS Ha MOBEPXHI CIiTeNi0, He MPOHUKAIOUYH
rMO0KO B TKAHWHM, aJie P I[bOMY BHIUIIE TOKCHYHI
PEUYOBMHH, IO CIPHUYMHSIE PO3BUTOK MICIIEBUX Ta 3a-
TATbHHUX TATOJIOTIYHWUX 3MiH B opraHizmi. Mopdo-
JIOTIYHO TPH IBOMY CIIOCTEPIraloThCs KaTapalibHi
3MiHHU CITU30BUX 000JIOHOK [4, 6].

[NourkomkeHHs BIHYACTOTO CIITENII0 IPU3BOIUTH
JI0 TOPYIICHHS IPUPOJHOIO OYMIIEHHS IUXAIbHHX
HUISXIB T4 HAKONWYEHHS CIM3Y 1 IOJpa3HEHHS
KallUTbOBHX PELENTOPiB. YHACIIIOK [LOI'O BUHUKAIOTh
XapakTepHi HamaJay CyJAOMHOTrO Kalullo. 3Ha4Hy POJIb

y PO3BUTKY KIIHIYHHX MpOSBIB BiJIrpaloTh TaKOX
TITIOKCisl, TOPYIIEHHST MIKPOIUPKYJIAILi, 3MiHU 3 OOKY
HEpBOBOi cucteMu [7].

TpuBane moapasHEHHS PEUENTOPHHUX 3aKiHUCHb
OIyKarogoro HepBa 0OYMOBIIOE IEPCUCTYIOUNH MOTIK
IMIYJIbCIB B TOBTaCTHH MO30K. IO 1 MPHU3BOAMTH IO
(hopMyBaHHS B HHOMY KalllJIbOBOi foMiHaHTH. BoHa sB-
Jsie co0O0r0 CTiliKe BOTHHMIIE IMiBUIEHOT 30YAIMBOCTI
B KallUTbOBOMY IIEHTPi I'OJIOBHOTO MO3KY, SIK€ MiATpH-
MYy€ KallIbOBI HalaJ y HaBiTh 32 HE3HAYHOTO I10JIpa3-
HeHHs1 abo 3a #oro BincytHocti. Came (opmyBaHHS
KalllJIbOBOI IOMIHAHTH 3yMOBIIIOE XapaKTepHUI Hama-
JOTIONIOHUH, TPUBAINH 1 BUCHAKIIMBUU KAaIllellb, IO €
TUIIOBOIO O3HAKOI KalUIIOKy. YHACIiOK IBOTO
KalllIbOBl HAMagu MOXYTb HPOBOKYBAaTHCSI PI3HUMH
30BHIIIHIMM YMHHHKAMHM, TaKHMMH SK €MOIiliHe
30yKeHHS, Tuad, Gi3uuHe HaBaHTaXKeHHS a00 HaBITh
HEe3HAYHE MOAPa3HCHHS AUXATBHIX IUIXIB [3, 5].

Kuiniununii nepe6ir kanuioky y aireit

B nepe0iry 3axBoproBaHHs pO3pi3HAIOTH HACTYITHI
nepioJy: KarapajJbHHUH, Clla3MaTUYHUNA Ta Tepioj pe-
KOHBaJIECIICHIIIT.

KarapasnbHuii nepios xapakTepu3yeThbCsi IEBHUMH
HecrenpiYHUMUA CUMIITOMaMH, SKi HaraJyroTh TOCTPY
pecmipaTopHy BipycHY iHQekmiro. Y niTeld BHHHKA€E
MTOMIpHHI Kalllellb, He)XHUTh, cyodeOprnpHa Temiepa-
Typa Tiia Ta 3arajbHa caa0OkicTs. [IpoTsHKHICTE TaHOTO
Mepioy CTAaHOBUTH Yy cepeaHboMy Bin 3 mo 14 mHiB,
HAMOLIBII KOPOTKHH Iel Mepio MPH BaXXKUX PopMax
Ta Yy HEMOBJIAT.

Haii6inbI XxapakTepHUM JJIs1 KallTIOKY € Cra3Ma-
THuHMH niepion. [laHuil mepiog TNpoOsBISEThCS Ha-
SIBHICTIO KaIIUTIO y BUIJISA/(I HATIA (iB, Y4CTO BOHH CYIIPO-
BOJDKYIOTBCSI CEPI€0 KOPOTKUX KAaIIJIbOBUX MOIITOBXIB
Ta MOAANBIIAM TJIMOOKUM CYJAOMHUM BAHMXOM, LIO OT-
pUMaB Ha3By «penpu3». IIpucTyn 3akiHUyeThCS
BHIUICHHSIM T'yCTOTO CIH3Y i1HKOJIH MOXKe OyTH 1 OITE0-
Bota. [lix yac Hanmangy y ANTHHE MOXYTH CIIOCTEpira-
THUCSI I[IaHO3, ITOYEPBOHIHHSA OOJNMYYs, CIbo30Teda. Y
HEMOBJISIT KalLTIOKOBI Hamaad MOXYTh CYHPOBOJ-
JKYBaTHUCS aITHOE Ta eImi30JaMH Tirmokcii [7].

Iepiox peKOHBAIECICHIIT XapaKTEPU3YETHCS MO-
CTYIIOBUM 3MEHIIEHHSM 4YacTOTH Ta IHTEHCHBHOCTI
KallUIbOBUX HamaiiB 0e3 MpHUCTYIiB, OJHAK Kallesb
MOXke 30epiraTucsi mMpoTAroM JEKUIbKOX THXKHIB abo
HaBiTh MICSIIIB.

YckinagHeHHs KalTIOKY

IMpn Tsoxkkux Qopmax HaivacTille BUHHKAIOTH
YCKIIaJHEHHs y JiTell paHHbOIO BiKy, OCOOJHMBO Yy
HemoBiAT. 1o 3ymoBieHO aHaTomo-(izionoriyHUMHU
OCOOJIMBOCTSMHM ~ JTUXaJbHOI CHCTEMH, HE3PLIICTIO
IMYHHOT Bi/ITTOB1/1i Ta MTiJBUIICHOIO Yy TIHBICTIO HEPBO-
BOi cucTteMH H0 Tinmokcii. HaiOinemn HeOe3neynnmu €
YCKJIaTHEHHS 3 O0KY TUXaJIbHO1, HEPBOBOI Ta CEPIIEBO-
CyIMHHOI cucteM [6, 7].

OmauM i3 HAWNOMIMPEHIMHUX  YCKJIaJHEHb
KalTIOKYy € IHEBMOHIs, sSKa MOXKE PO3BHBATHCS 5K Y
HacCIiIoK Oe3nocepeanboi Aii 30yaHuKa, Tak i depes
NIPUETHAHHS BTOPMHHOI  OakTepiasbHOT  iH(eKl.
[THeBMOHIs 3HaYHO TOTIpIIy€E Nepedir 3aXBOPIOBAHHS
Ta MOXE MPU3BOJIUTU IO PO3BUTKY IUXAJILHOI HENO-
cratHocTi. Oco0NMMBO BUCOKMH PHU3MK i1 BUHUKHEHHS
CIIOCTEPIraeThCs y JiTEH MepInX MicsLiB KUTTS [8].
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Cepen yckIiaJHEHb 3 00Ky TUXAITBHOT CHCTEMHU Ta-
KO)K MOXYTh BHUHHKATH arHOE, aTeJIeKTa3h Ta eM-
(hizema nerens. Hamaau cyJOMHOTO KalllTio CyTIpOBOI-
JKYIOTBCSI BHPQKEHOIO TillOKCIi€0, IO MOXKE CIPUYH-
HATH KOPOTKOYACHI 3YNWHKW AWXaHHS, OCOOJIUBO Yy
HEeMOBJIAT. TpHuBalli HamagW KalUTo HPU3BOAATH IO
3HAYHOTO IiBUIIEHHS BHYTPIIIHFOTPYAHOTO THUCKY,
1110 MOK€ BUKJIMKATH PO3BHTOK aTeNIEKTa3iB Ta 1HIINX
MOPYIIEHb BEHTHIISALIT JiereHs [3].

3 OOKy HEpBOBOi CHCTEMH MOXYTb PO3BHUBATHUCS
CYAOMHHUIl CHHIPOM, WOpYLICHHS CBIIOMOCTI Ta
KAUTIOKOBa  eHnedanonmatis.  IX  BUHUKHEHHS
MIOB’s13aHE 3 TPHUBAJOIO TIMTOKCI€I0 TOJOBHOTO MO3KY,
MOPYIIEHHSM MO3KOBOTO KPOBOOOITY Ta TOKCHYHOIO
JEI0 TIPOAYKTIB JKUTTEMISITBHOCTI 30ymHIKA. Y TSK-
KAX BUNAIKaXx II€ MOXE MPHU3BOAUTH IO CTIHKHX
HEBPOJIOTIYHUX MOPYIICHB [4].

VY meskux miTell criocTepiraloThCs YCKIaTHEHHS 3
00Ky CepIIeBO-CYAMHHOT CUCTEMH, 30KpeMa Taxikap/Iis,
MOPYIIEHHSI CEpUEBOr0 pPHUTMY Ta (YHKLIOHAIBHI
3MiHHU 3 00Ky cepiis. Ile moB’s13aHO 3 BILTMBOM TiMOKCIT
Ta 3HAYHUM HABaHTA)KEHHSIM Ha CEPIIEBO-CYJMHHY CH-
CTEeMY IIiJl Yac TPUBAIHMX KalIbOBUX HaNaiB [5].

KpiM Toro, yHacmifiok pi3KOro IiJBHIICHHS
BHYTPIIIHBOYEPEBHOTO T4  BHYTPIIIHBOTPYAHOTO
TUCKY TIi/I 9ac HaladiB KAl MOXYTh BHHUKATH KPO-
BOBIJIMBH B KOH FOHKTHBY, HOCOBi KPOBOTEHi, TPHKOBI
BUIIMHAHHS, a TaKO)XK BHCHAXCHHS opraHizmy. Takum
YUHOM, TSDKKICTh YCKJIQIHEHB KAILUTIOKY 3YMOBITIOE
HEOOXiHICTP PaHHBOI IIaTHOCTHUKH 3aXBOPIOBAHHS,
CBOE€YACHOTO JIIKYBaHHS Ta MPOBEACHHS NpodiTakThuy-
HHX 3aXO0/IiB.

Jiarnocruka

JliarHOCTHKa KallUTIOKY TPDYHTYETbCS Ha KOM-
TUIEKCHINA OLIHII KIHIYHUX TIPOSBIB 3aXBOPIOBAHHS,
€I IeMi0JIOTIYHOTO aHaMHe3y Ta pPe3yJbTaTiB abopa-
TOPHUX [OCTI/KCHb. BakiwmBe 3HaueHHsS Mae Ha-
SBHICTh XapaKTEPHOTO KIIHIYHOTO TIepediry, sSKui
BKITIOYA€ TPHUBAJIMIA HAITAOMOMIOHNAN Kallelb, Io Cy-
MIPOBOJDKYETHCS CEPI€I0 KAIUTBOBUX ITOIITOBXIB, TO-
JTAITBIIAM TIHOOKHM CYJJOMHUM BIIIIXOM Ta MOKJIHBAM
OsroBaHHIM Tmicis Hamaay. Ilig wac 300py aHamHE3y
HEOOXiJTHO BpPaxOBYBaTH KOHTAKT i3 XBOPUMH Ha
KallUTIOK, BIJICYTHICTh aD0 HEMOBHUHN Kypc mpodigak-
TUYHHUX HICTIJICHb, & TAKOXK HASIBHICTh BUIIAIKIB 3aXBO-
PIOBaHHS y TUTAYNX KOJEKTHBaX [3, 6].

Jlist miaTBEPIKEHHS 1iarHO3y 3aCTOCOBYIOTH Jia-
OoparopHi MeToan HociipkeHHs. OTHUM 13 HAOLTBII
TOYHHMX METOJIB € IOJiMepa3Ha JIaHIIOroBa pPeaKilis,
sKa JJO3BOJISIE BUSBHTH T€HETHYHHMH Martepian 30yx-
HHKa y Marepiaii, OTpuMaHoMy 3 HocoraoTkH. Lleit me-
TOJI € BUCOKOUYTJIMBHUM 1 MOKE 3aCTOCOBYBATHCS Ha
paHHIX cTafisx 3axBoproBaHHg [Ommoka! McTOYHMK ¢
ChbUIKH He HaiineH.]. Bakrepiomoridae mocimimkeHH
Ma3KiB i3 HOCOTJIOTKH JJO3BOJISIE€ BUAUTUTH 30y THUKA Ta
MiATBEPIUTH €TIOJIOTII0 3aXBOPIOBAHHS, OJHAK HOTO
e(eKTHBHICTF HaWOUIBIIa B KaTapaJbHOMY Iepioxi
[100mu6ka! McTOYHUK CCHUIKM He HaliaeH.].

TakoXk 3aCTOCOBYIOTH CEpOJIOTiYHI METOIH [O-
CJIJDKCHHS, sIKi 0a3yIOThCsl Ha BHM3HAYCHHI CICIIH-
(iuHUX aHTHUTLN y cupoBartii kpo.i. LI MeToan MaloTh
0cOoONMBE 3HAYCHHS Ha Mi3HINIUX eTamax 3axBo-
PIOBaHHS, KOJHM OaKTepioJjoriyHe MiATBEPIKCHHS

Moye OyTH yTpyIHeHUM. BuUKkopucTaHHs cy4acHUX ja-
OOpaTOpPHHUX TEXHOJIOTIM 3HAYHO MiJBUIIYE TOYHICTH
JIarHOCTHKH KAlTIOKY Ta CIPHs€E CBOEYACHOMY BCTa-
HOBIICHHIO JiarHo3y [4, 5].

IpodinakTuka 3aXBOpIOBaAHHS

[IpodinakTika KAaOUTIOKY € BaKJIUBUM HAaIIpsIM-
KOM y CHCTE€Mi OXOPOHH 37I0POB’S AiTeH 1 cipsiMoBaHa
Ha 3HIDKCHHS PIBHS 3aXBOPIOBAHOCTI, MONEPEIKEHHS
TSDKKUX (popM XBOpoOM Ta PO3BHUTKY yckiaaHeHb. Oc-
HOBHUM 1 HAaOUIbII €()EeKTUBHUM METOJIOM Ipodinak-
THKH € crneuudiyHa imyHonpodinakThka, sKa
3MIMCHIOETBCS  [UIIXOM  NPOBEJICHHS  IUIAHOBHX
MpOoQUTAKTUYHAX IIeTUIeHb. [MyHI3aIisl TPOBOAUTECS
BIIMIOBITHO /IO HAIIOHANBHUX KaJeHIapiB mpodimak-
TUYHMX MICIUICHB 1 nependadae BBeACHHS KOMOiHOBa-
HUX BaKIWH, IO MICTATh KAaIUTIOKOBHH KOMIIOHEHT.
[IpoBexenHs BakuuHaMi{ crpusie GOPMyBaHHIO 3aXHC-
HOTO IMYHITETy, 3HAYHO 3HMXYE PH3MK BHHUKHEHHS
3aXBOPIOBAHHS, a TAKOX 3aM00ira€ po3BUTKY TIKKHX
(opM KaluTIoKy Ta Horo yckiaaHess [1, 2].

BaxnuBuM HampsMKOM NpPO(]ITaKTUKH € TaKoXK
MIPOBEJCHHS KOMIUIEKCY MPOTHEMiAEMIYHUX 3aXOJIiB.
Jlo HUX HajexaThb CBOE€YACHE BHSBJICHHS XBOPHUX, 1X
130J1s11isI, MEMYHE CIOCTEPEKEHHs 32 KOHTAKTHUMH
ocobaMu, a TaKOK IPOBENICHHS CaHITAPHO-TITIEHIYHIX
3aXOMIB Y OUTSYMX KOJEKTHBax. Y pa3i BHUSIBICHHS
BUIATKY 3aXBOPIOBAHHS TIPOBOAUTHCS
emizeMiosorigae 00CTeKeHHS OocepenKy iHdeKii 3 Me-
TOO TIOTIEPEKEHHS MOAANBIIOTO IOIIMPEHHS 30ya-
Huka [3].

JlonaTkoBe 3HaYEHHS MArOTh 3aX0/IH, CIIPSIMOBAaH1
Ha IMiJBUIIEHHS piBHs 1HQOPMOBAHOCTI HACEIEHHS
IIOJI0 BaXKJIMBOCTI BaKIMHAIl, JOTPUMaHHS KaJeH-
Japsi npo(iTaKTHYHUX IISIUIEHb Ta PaHHBOTO 3BEp-
HEHHSI 32 METUYHOIO JIOTIOMOT'0I0 Y pa3i HOsBH IEPIINX
CHUMNTOMIB 3aXBOpIOBaHHS. KoMIulekcHe mHoeTHaHHS
cnennigHOT TPOQITAKTHKHN Ta MPOTHEI IeMIYHIX 3a-
XOJ1iB € OCHOBOIO €()eKTHBHOT'O KOHTPOJIIO 3aXBOPIOBA-
HOCTI Ha KaITIOK Cepell TUTSI0ro HaceTeHHs [4].

Bucnosok

Kanutiok 3anmuimaeTsesi OJHIE0 3 BaXKIMBUX iH-
(exuiiHIX NaToJIOTi TUTSYOTO BiKy, L0 XapaKTepu-
3YETbCSI BHCOKOK KOHTario3HICTIO, TPHUBAJIUM Iie-
pebiroM Ta pU3MKOM PO3BHUTKY TSDKKUX YCKIJIaJIHEHb,
0co0MBO y JiTel paHHBOro Biky. IlaTorenes 3axBo-
pIOBaHHS  3YMOBJEHHH  ypakeHHSAM  BiH9acTOro
eMITeNiI0 TUXAIbHUX NUISIXiB 1 Ji€I0 TOKCUHIB 30yI-
HUKa, 10 MPHU3BOAUTH 10 (OPMYBAHHS XapaKTEPHOTO
HATIaIOMOAI0HOTO KAILTIO Ta KAlLIhOBOI JOMIHAHTH Y
LEHTpaIbHIM HepBOBiil cuctemi. He3paxkatoun Ha mm-
pOKe 3acTocyBaHHA NPO(DUIAKTHYHHMX  IMICIUICHb,
KallTIOK MPOJIOBXKYE 3aJIUIIATUCS aKTyaJbHOIO HpO-
0JIEMOIO OXOPOHHM 3/I0POB’S, 110 TIOB’SI3aHO 31 3HIKEH-
HSM TIOCTBAaKITMHAILHOTO IMYHITETY Ta IUPKYJIAIIEIO
30y/HHKAa cepejl Pi3HUX BIKOBHUX TPy HACEJCHHS.
Kniniunuii mepedir 3aXBOprOBaHHS Ma€ CTaIiHUN Xa-
paxTep 1 MOXKe CYPOBOKYBATHCS PO3BUTKOM YCKIIa/I-
HEHb 3 OOKY JUXAIbHOI, HEPBOBOI Ta CEpPIIEBO-CYIUH-
HOI CHCTEM.

TakyuM 4YMHOM, paHHE PO3II3HABAHHS KIIHIYHHX
NIPOSIBIB KAIILTIOKY, 3aCTOCYBaHHsS Cy4acHHX Jiabopa-
TOPHUX METOJIB [IarHOCTUKH Ta MpPOBEICHHS
CBO€YACHMX NPO(DIIAKTUYHMX 3aXOIiB, HacamIepen
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BaKHHHaHﬁ, MarTh KIIKOYOBC 3HAYCHHA NJI 3HUKCHHS
PIBHS 3aXBOPIOBAHOCTI Ta TIOMEPEIKEHHSI PO3BUTKY
TSOKKUX (POPM 1 YCKIIQJTHEHb KAILTIOKY Y AiTe.
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INFERTILITY IN WOMEN: MODERN METHODS OF EXAMINATION AND TREATMENT

Abstract.

Female infertility is a global reproductive health problem. In recent decades, the prevalence of infertility has
increased significantly, which is associated with a change in the age of reproductive activity, social factors, and
the presence of concomitant diseases. Modern research shows that infertility has a multifactorial nature and is
associated with hormonal, anatomical, genetic and immunological disorders. The main approaches to the exami-
nation are a comprehensive assessment of hormonal status, structural changes in the organs of the reproductive
system, and molecular markers. New technologies, including high-resolution ultrasound methods, MRI, genetic
and molecular testing, which allow to increase the accuracy of diagnosis and determine the optimal treatment
strategy. Using a personalized approach allows you to individualize therapy and increase the effectiveness of

reproductive interventions.

Key words: infertility, female infertility, diagnosis, treatment, reproductive medicine, ART, hormonal disor-

ders, personalized medicine.

Introduction. Infertility - the impossibility of
pregnancy after 12 months of regular unprotected sex-
ual intercourse. This disease occurs in approximately
10-15% of couples of reproductive age, and among pa-
tients with infertility, the share of the female factor
reaches 40-50% [1]. The prevalence of infertility has
increased significantly in recent decades, which is as-
sociated with the delay of pregnancy, the increase in the
frequency of chronic diseases, as well as socio-eco-
nomic factors [2].

Results

The etiology of infertility is multifactorial. The
main mechanisms include hormonal disorders, anatom-
ical changes in the pelvic organs, immune dysfunc-
tions, and genetic factors [3]. Modern molecular and
genetic studies make it possible to identify these disor-
ders, predict the risk of reproductive complications and
individualize the approach to treatment [8].

Chronic diseases of the reproductive system, such
as endometriosis, polycystic ovary syndrome (PCOS)
and infectious processes, significantly increase the risk
of infertility. The application of a comprehensive ap-
proach to the examination of patients includes assess-
ment of the hormonal profile, ultrasound examination
of the pelvic organs, determination of patency of fallo-
pian tubes, as well as molecular and immunological
tests [4].

Transvaginal ultrasound examination of high res-
olution allows to detect pathologies of the ovaries,
uterus and fallopian tubes, to evaluate the morphology
of the endometrium and the presence of the adhesion
process. The use of three-dimensional ultrasound and
dopplerography increases the accuracy of diagnosing
blood supply disorders and detecting small structural
formations [6]. For complex cases, MRI is used, which

allows for a detailed assessment of the anatomical rela-
tionships of the pelvic organs and to plan surgical inter-
ventions, if necessary [7].

Analysis of the hormonal profile allows to estab-
lish the presence of anovulation, luteal phase dysfunc-
tion, hyperprolactinemia and other disorders that can
cause infertility. One of the key areas is the hormonal
examination, which includes determining the levels of
FSH, LH, estradiol, progesterone, prolactin, TSH and
insulin.

Modern laboratory tests also include determina-
tion of ovarian reserve markers such as AMH and antral
follicle count (AFC) [5]. They make it possible to as-
sess the reproductive potential of the patient, predict the
effectiveness of ovarian stimulation in assisted repro-
ductive technology programs, and plan the optimal
treatment protocol [9].

Examination of the patient's immune status is no
less important. Determining the levels of pro-inflam-
matory cytokines, T-lymphocytes, natural killers, as
well as autoantibodies makes it possible to assess the
body's immunological readiness for implantation and
predict the risk of miscarriage [10].

The choice of therapeutic strategy depends on the
cause of infertility, the age of the patient, the condition
of the ovaries, the presence of anatomical or immuno-
logical disorders and previous reproductive experience.

Hormonal therapy remains the main method of
correcting anovulation and luteal phase dysfunction
[11]. Clomiphene citrate, GhnRH antagonists and ago-
nists, progestins, and combined oral contraceptives are
used. These drugs help stimulate ovulation, normalize
the hormonal cycle, and increase the chances of natural
conception or preparation for assisted reproductive
technology (ART) programs.
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ART is central to the treatment of infertility, espe-
cially in tubal factor, endometriosis, reduced ovarian
reserve, or male factor. Intracytoplasmic sperm injec-
tion (ICSI), standard IVF, freezing of oocytes and em-
bryos, preimplantation genetic diagnosis — all these
methods allow to maximize the probability of a suc-
cessful pregnancy [12, 13]. Selection of the ovarian
stimulation protocol is performed taking into account
the level of AMH, AFC and other individual indicators,
which forms a personalized approach and increases the
effectiveness of treatment [14-16].

Surgical treatment is used in case of anatomical
disorders. Modern minimally invasive laparoscopic
techniques allow removal of pathological formations
with minimal risk for ovarian function and rapid reha-
bilitation.

Immune therapy and modulation of the inflamma-
tory response is a new direction in the treatment of in-
fertility. The use of cytokine blockers, autoantibody
corrections and other immunomodulators can reduce
the inflammatory effect on the implantation process
and increase the effectiveness of ART [17]. Such ap-
proaches are especially relevant in case of repeated IVF
failures or miscarriage due to immune reasons.

The integration of hormonal, molecular, genetic
and structural examination data allows for the for-
mation of individual therapy protocols, predicting the
response to stimulation and the probability of success-
ful conception. The use of computer models, bioinfor-
matics and multi-omic analysis opens up new opportu-
nities to optimize ART and reduce the risk of compli-
cations.

Modern therapy of infertility in women is based
on a combination of hormonal correction, ART, surgi-
cal treatment and immunomodulation. A personalized
approach, the integration of modern diagnostic meth-
ods and molecular technologies make it possible to in-
crease the effectiveness of treatment, shorten the time
to pregnancy and reduce the risk of repeated failures
[18].

Conclusions. Infertility in women is a complex
multifactorial condition that requires a complex and in-
dividual approach to examination and treatment. Mod-
ern diagnostic methods, including hormonal, ultra-
sound, molecular and genetic tests, allow us to establish
the exact cause of infertility. Treatment combines hor-
monal therapy, ART, surgical and immunological
methods aimed at restoring reproductive function. Per-
sonalized medicine increases the effectiveness of ther-
apy and promotes successful pregnancy, and the inte-
gration of the latest technologies opens prospects for
further achievements in reproductive medicine.
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This article examines the philosophical, logical, and semiotic interpretations of the concept of symmetry in
linguistics. The notion of symmetry is analyzed in close relation to opposition, system, and structure. It is demon-
strated that oppositional relations between linguistic units form balanced structures, leading to the emergence of
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category

In linguistics, in order to understand the phenom-
enon of symmetry more deeply, it is necessary to study
it together with the concept of opposition. Opposition
is a type of relation that expresses difference and con-
trast between language units. In the language system,
many units are organized precisely on the basis of op-
position. Such contrasts ensure differentiation between
language units and help to determine the internal struc-
ture of the language system. Therefore, the concepts of
symmetry and opposition are considered interrelated in
linguistics. The concept of opposition is an important
theoretical tool in identifying the relationships between
language units. In the language system, certain units
may express opposite meanings or functions. For ex-
ample, within grammatical categories, some forms
stand in opposition to one another. Such situations play
a significant role in determining the internal structure
of the language system. Units organized on the basis of
opposition can create a balanced structure, forming
symmetry. In linguistics, opposition is widely used es-
pecially in the study of the phonological system. In
phonology, differences between sounds are often iden-
tified through opposition. For instance, the distinction
between voiced and voiceless consonants represents an
oppositional relationship. Such contrasts ensure the dif-
ferentiation of phonological units in the language sys-
tem. At the same time, these oppositions can create a
certain symmetrical structure within the phonological
system.?

At the morphological level, the phenomenon of
opposition also plays an important role. Grammatical
categories are often formed on the basis of contrasting
forms. For example, in the category of tense, present,
past, and future forms stand in opposition to each other.
Such oppositions ensure that grammatical forms are
structured according to a certain order. In this respect,
opposition is an important theoretical tool in the study
of the grammatical system. The relationship between

! Saussure, F. Course in General Linguistics.

symmetry and opposition is essential in understanding
the structural features of the language system. Units or-
ganized on the basis of opposition are often arranged in
a balanced way, forming a symmetrical structure. This
reflects the internal order and regularities of the lan-
guage system. Therefore, symmetry and opposition are
considered interconnected categories in linguistics.
Oppositional relations between language units are
also observed at the semantic level. Some words may
have opposite meanings. This is referred to as semantic
opposition. For example, word pairs such as “big —
small” and “good — bad” demonstrate semantic con-
trast. Such oppositions help to identify differences in
meaning between language units. In the language sys-
tem, opposition often has a binary character. That is, a
contrast exists between two units. Such binary opposi-
tions are one of the structural foundations of the lan-
guage system. They clearly demonstrate the distinc-
tions between language units. Therefore, the concept of
opposition is regarded as an important tool of structural
analysis in linguistics. The phenomenon of symmetry
manifests itself in connection with oppositional rela-
tions. In the language system, opposing units are often
arranged in a balanced manner. Such an arrangement
creates a symmetrical structure within the system.
Thus, symmetry and opposition are considered comple-
mentary theoretical categories. The study of opposition
in linguistics helps to better understand the internal
structure of the language system. Through contrasts be-
tween language units, their functional properties can be
identified. Such analysis contributes to understanding
the balance and order within the language system.
Thus, the concepts of symmetry and opposition
play an important role in studying the structural char-
acteristics of the language system. Oppositions be-
tween linguistic units are often organized in a balanced
manner, forming a symmetrical structure. In this re-
gard, opposition serves as an important theoretical tool




«COLLOQUIUM=JOURNAL» #8 (273), 2026 J PEDAGOGICAL SCIENCES 83

for understanding the internal laws of the language sys-
tem.?

In linguistics, language is often considered a com-
plex and multi-layered system. Every language has its
own internal structure, which is formed through various
units and their interrelations. Linguistic units are not or-
ganized randomly, but rather on the basis of certain reg-
ularities. Therefore, the phenomenon of symmetry in
the language system is often manifested through bal-
anced and orderly relations between units. Such struc-
tural features of the language system ensure its stability
and help to understand the interconnections between
linguistic units. The concept of a language system re-
fers to the interdependence of linguistic units. Each unit
within the system is related to other units in a certain
way. These relationships ensure the integrity of the lan-
guage system. Symmetry emerges precisely within this
systemic process. That is, certain units are arranged in
a balanced way, creating a specific order within the sys-
tem. In this sense, symmetry is an important theoretical
concept that reflects the structural characteristics of the
language system. The concept of structure, in turn, ex-
presses the arrangement and relationships of system el-
ements. In linguistic structure, phonological, morpho-
logical, syntactic, and semantic units are organized ac-
cording to a certain order. The relationships between
these units determine the internal structure of the lan-
guage system. The phenomenon of symmetry is clearly
manifested in these structural relations. The balanced
arrangement of certain units ensures the stability of the
linguistic structure.

In linguistics, the concepts of system and structure
are often used in close interconnection. While the sys-
tem refers to the overall set of elements, structure de-
notes their arrangement and interrelations. The phe-
nomenon of symmetry in a language system arises pre-
cisely through these structural relations. Such relations
ensure the balanced organization of linguistic units.
The phenomenon of symmetry is manifested at differ-
ent levels of the language system. For example, in the
phonological system, balance between sounds; in the
morphological system, relationships between grammat-
ical forms; and in the syntactic system, the orderly ar-
rangement of sentence elements can create symmetrical
structures. Such cases demonstrate that the internal
structure of the language system is formed according to
certain regularities.®

In studying the structural characteristics of the lan-
guage system, along with symmetry, the phenomenon
of asymmetry is also of great importance. During the
development of a language, imbalance or disproportion
may arise between certain units. Such cases reflect the
dynamic nature of the language system. Therefore,
symmetry and asymmetry are considered together in
linguistic analysis. Within this system, the phenomenon
of symmetry is often also manifested in the system of
grammatical categories. The relationships between
grammatical forms are organized according to a spe-
cific system. Some grammatical forms are arranged in
a balanced way, forming a symmetrical structure. Such
a structure reflects the internal order of the language

2Trubetzkoy, N. Principles of Phonology.
3 Jakobson, R. Selected Writings.

system. One of the important features of this structure
is its stability. The balance between linguistic units en-
sures the stability of the system. Symmetrical relations
help maintain the integrity of the language system.
Therefore, in linguistics, symmetry is regarded as one
of the key structural features of the language system.
The structural study of a language system makes it pos-
sible to identify the relationships between linguistic
units. Such analysis reveals the internal laws of the lan-
guage system. The phenomenon of symmetry serves as
an important theoretical tool in identifying these regu-
larities.

Thus, within the framework of system and struc-
ture, the phenomenon of symmetry expresses balance
and order among linguistic units. The relationships be-
tween elements of a language system are organized ac-
cording to certain structural principles. Therefore, sym-
metry is considered an important theoretical category
in studying the internal structure of language.*

In studying the phenomenon of symmetry, the
concepts of invariant and variant have significant theo-
retical importance. An invariant refers to the basic and
unchanging feature preserved within the language sys-
tem, while a variant represents different manifestations
of that invariant. Many linguistic units are formed pre-
cisely on the basis of invariant—variant relations. There-
fore, these concepts should be considered together in
understanding symmetry.

In a language system, the invariant often appears
as a general grammatical or semantic model. For exam-
ple, a grammatical category has a certain general
model, which functions as the invariant. However, in
actual speech, this model can appear in different forms,
which are considered variants. Thus, the invariant rep-
resents the general structural foundation of the lan-
guage system. The concept of variant, on the other
hand, reflects the different forms in which linguistic
units appear. In speech, linguistic units may occur in
various phonetic, grammatical, or semantic forms. This
demonstrates the flexibility of the language system.
The existence of variants indicates the dynamic nature
of language. Therefore, invariant—variant relations are
one of the essential structural features of language. The
phenomenon of symmetry is also manifested through
invariant—variant relations. The invariant maintains a
certain balance within the language system, while the
variants reflect this balance in different forms. Such re-
lations ensure the structural integrity of the language
system. For this reason, symmetry is often explained
through the relationship between invariant and variant®.

Invariant—variant relations are also observed at the
phonological level of language. For example, a pho-
neme is considered an invariant, while its various pho-
netic realizations in speech are regarded as variants.
These relations are crucial for understanding the pho-
nological structure of language. At the morphological
level, invariant—variant relations can also be observed.
Within the system of grammatical categories, certain
forms are based on a general model, which serves as the
invariant. However, in speech, grammatical forms may

4 Bloomfield, L. Language.
5 Hjelmslev, L. Prolegomena to a Theory of Language.
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appear in different variants. This reflects the adaptabil-
ity of the language system. Invariant—variant relations
are also present at the semantic level. The core meaning
of a word can be viewed as an invariant, while its
changes in different contexts are considered variants.
This helps explain semantic development within the
language system.

The phenomenon of symmetry is also expressed
through the balance between invariant and variant. The
invariant preserves the general structural foundation,
while the variants represent this structure in various
forms. Thus, the relationship between invariant and
variant ensures the stability of the language system.
Studying invariant and variant concepts allows for a
deeper understanding of the internal structure of lan-
guage. It becomes possible to identify both the stable
and variable features of linguistic units. Such analysis
plays an important role in comprehending the structural
properties of language. Thus, invariant and variant re-
lations are one of the important structural features of

6 Lyons, J. Introduction to Theoretical Linguistics

the language system. Such relations between language
units ensure the manifestation of the phenomenon of
symmetry in various forms. Therefore, the concepts of
invariant and variant serve as an important theoretical
foundation in linguistics for studying the phenomenon
of symmetry.®
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Annotation.

This article provides a scientific and theoretical analysis of the competencies necessary for the professional
activities of wrestling coaches and their functional areas. In wrestling, the coach's personal sports activities and
competition experience are often prioritized over the knowledge gained in formal educational institutions. How-
ever, modern sports practice shows that in order to achieve high results, a coach must have professional compe-
tencies suitable for working with athletes of all ages and stages of preparation and must regularly improve them.
Especially when working with athletes at the initial stage, the main focus is not on sports results, but on the for-
mation of a well-rounded personality, the harmonious development of intellectual and physical potential. Although
teenage athletes are not yet fully formed competitors, the educational and motivational value of competitions can-
not be denied. In practice, young athletes sometimes strive to repeat the coach's unique wrestling style, but this
model does not always correspond to their individual characteristics. Therefore, there may not be a direct corre-
lation between the superior technique of high-level athletes and the methods used at the club level. If great sporting
achievements are expected from an athlete, the entire training process should be aimed at creating the necessary
conditions for the full manifestation of his individual capabilities and achieving maximum results. In this regard,
in the modern sports system, the coach acts not only as a specialist organizing physical training, but also as a
teacher, psychologist, manager and leader. The results of the study allow us to systematize the competencies of
the coach on the basis of pedagogical, methodological, psychological, communicative, organizational and mana-
gerial and innovative directions, and show that the effectiveness of the coach's activities directly depends on the

level of development of these competencies.

Keywords: wrestling, coach, professional competence, sports pedagogy, training process, athlete develop-

ment, sports education, coaching competency.

INTRODUCTION

National wrestling is an important sport that is
closely related to the centuries-old historical and cul-
tural traditions of the people of Uzbekistan. Currently,
wrestling is rapidly developing not only in the national
but also in the international sports arena, requiring sci-
entific improvement of the system of training athletes.
In this process, the role of the coach is one of the deci-
sive factors, which has a complex impact on the physi-
cal, technical-tactical, psychological and socio-moral
development of athletes.

High results in wrestling are formed as a result of
the interaction of many factors. The modern sports sys-
tem is considered as a complex structure consisting of
micro, mezzo and macro levels. At the micro level, the
individual characteristics of the athlete (genetic poten-
tial, psychological qualities, technique, physical train-
ing) and his immediate environment (coach, family, ed-
ucational institution, training programs) are of great im-
portance. While some of these factors — for example,
the quality of training, medical care, or the competence
of the coach — can be controlled, genetic factors re-
main beyond control. At the mezzo level, the activities
of sports organizations, clubs, federations, and govern-
ing bodies play an important role, while at the macro
level, state policy, economic stability, and the general
level of development of society influence sports results.

At the same time, numerous studies show that high
achievements in sports, especially in wrestling, are di-
rectly related mainly to micro- and mezzo-level factors
— namely, the athlete’s personal preparation, a quali-
fied coach, a high-quality training process, a talent
identification system, and a professional sports infra-
structure. Modern sports facilities, full motivation of

the athlete, a qualified coach, and scientifically based
training technologies, as well as regular participation in
high-level competitions, are of decisive importance in
achieving high results.

In modern sports pedagogy, the concept of “com-
petence” is interpreted as an integrated set of
knowledge, skills, qualifications, experience, and per-
sonal qualities of a specialist. From this perspective,
studying the professional activities of a wrestling coach
based on a competency-based approach, increasing
their effectiveness in training athletes, and identifying
the factors that contribute to achieving high sports re-
sults is an urgent scientific task.

Pedagogical competence of the coach. A wres-
tling coach, first of all, as an educator and pedagogue,
serves the comprehensive formation of the athlete. Ped-
agogical competence involves organizing the educa-
tional process, taking into account the age, psychophys-
iological and individual characteristics of athletes. In
this process, the formation of motivation, the develop-
ment of discipline and will, the instillation of spiritual
and moral values, and the upbringing of an independent
thinking person play an important role. The coach
teaches not only technical methods in training, but also
develops such qualities of the athlete as responsibility,
diligence, honesty and commitment to a healthy life-
style. Especially when working with children and ado-
lescents, the main goal is to form a well-rounded per-
sonality and create a foundation for long-term sports
development, rather than sports results.

Methodological and technical-tactical compe-
tence. Wrestling is a sport based on complex coordina-
tion movements, a combination of various technical
methods and tactical decisions. Therefore, the coach
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must be able to plan the training process on a scientific
basis, correctly determine the ratio of load and recov-
ery, gradually teach technical elements, and develop
the athlete's tactical thinking. Developing a strategy for
preparing for competitions and choosing methods that
are appropriate for the athlete's individual capabilities
are also important components of methodological com-
petence. This competence is manifested in the combi-
nation of theoretical knowledge and practical experi-
ence of the coach and ensures a stable increase in sports
results.

Psychological competence. The sport of wres-
tling is accompanied by a high level of mental tension,
stress, and responsibility. Therefore, the coach also
plays an important role in forming the athlete's psycho-
logical stability. Psychological competence includes
strengthening the athlete's self-confidence, managing
excitement, recovering after defeat, supporting team
spirit, and taking into account individual psychological
characteristics. The correct use of tools such as encour-
agement, praise and constructive criticism has a posi-
tive effect on the athlete's motivation and emotional
state.

Communicative competence. The coach must es-
tablish effective communication with athletes, parents,
referees, sports organizations and the general public.
Communicative competence includes the skills of giv-
ing clear and understandable instructions, being able to
give motivational speeches, constructively resolving
conflict situations and creating a positive psychological
environment in the team. The coach's personal exam-
ple, communication culture and leadership skills in-
crease his authority and contribute to his trust in the ath-
letes.

Organizational and managerial competence.
The coach also acts as a manager who effectively or-
ganizes training, competitions, training camps and
work with documents. This competency covers plan-
ning, control, coordination of athletes' activities, ra-
tional allocation of time and resources, ensuring safety
measures, and establishing cooperation with sports or-
ganizations. Also, one of the important tasks of a coach
is to prevent injuries, properly organize training condi-
tions, and observe sports hygiene.

Innovation and information competence. Mod-
ern sport is closely related to scientific and technologi-
cal progress. Therefore, a coach must apply new train-
ing methods, effectively use video analysis, digital
monitoring tools, and achievements of sports science.
The implementation of sports physiology, dietology,
recovery technologies, and scientific research results
into practice is an important factor in achieving high
results. A coach with innovative competence can pre-
pare athletes at a competitive level and ensure their
long-term sports activity.

CONCLUSION

The work of a wrestling coach is a complex, mul-
tifaceted professional system, the effectiveness of
which directly depends on the harmonious develop-
ment of pedagogical, methodological, psychological,
communicative, organizational-management and inno-
vative competencies. Practice shows that, especially in

the process of working with young athletes, the work of
a coach is often not sufficiently evaluated or unscien-
tific approaches prevail. In some cases, coaching is car-
ried out by individuals without special sports education,
relying only on personal experience, which leads to the
fact that promising athletes end their sports career at an
early stage or are not psychologically and physically
ready for high-level competitions.

Therefore, the requirements of modern sports re-
quire the coach to constantly develop professionally,
use scientifically based training technologies, and com-
prehensively form the athlete's personality physically,
mentally and socially. Attracting qualified, specially
trained coaches, establishing a system of continuous
professional development for current coaches, and im-
proving the coach training system based on a compe-
tency-based approach are important conditions for the
sustainable development of the sport of wrestling and
achieving high results.
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN FOREIGN LANGUAGE TEACHING

Annomauyusn:

Komnbiomeprze MexXHON02UU OABHO CMALU HEOMbEMAEMOU YACMbIO 06pa306anuﬂ, UKT sxnrouenvt 60 6ce
00pazosamenbHvle nPOSPAMMbl, CCHUIKU HA 6€0-PecypCbl COOEPICAMCSL 8 8Y306CKUX PAOOYUX NPOSPAMMAX KYPCO8
U OUCYUNTIUH.

Bo 6m0p012 nonosune XX eexa KomMnbviomepsvl cmajiu Macco6o Ucnojlb3oeantvbcCs 6 06pa306aHuu, Ha4dyamu d)Op-
MUpoeamsvCst KOmMnvlomepHsle YyeHmpbsvl 6 YyHueepcumemax. Hepebze npUMeHeHUsl HOBbIX mexHoo2Ull He noayduiu
pacnpocmpaHeHus cpe()u cymanumapues, K KonmopbimM OmHocamcsa u npenodaeameﬂu UHOCMPAHHBIX A3bIKO6, MAK
KdK uHmequeﬁCbl He Obliu URMYUMUBHO NOHAMHbL NOJIb306AMENAM, HEe UMEBUUUM CNEYUATIbHbIX suanull. B 90-e
20001 XXeeKa, C pazeumuem KOMnvomepHvlx MQXHOHOZMﬁ, y006cm60M Ux UCnoIb308AHUA, OHU cmMAlU HAMHO20
bonee eocmpe603aHHszu. B smo 6peMsl 603POCII0 KOAUYeCmeo ademomamu3upoeantblx cucmem oﬁyqeuuﬂ. Cmy—
Oenmul CMaiu UCNoib3068amb KomMnblomepHovle mexnoaocuu 6 npoyecce 06yquuﬂ.

Abstract:

Computer technology has long been an integral part of education. ICT is included in all educational pro-
grams, and links to web resources are included in university syllabi for courses and disciplines.

In the second half of the 20th century, computers began to be widely used in education, and computer centers
began to emerge at universities. The first applications of these new technologies did not gain popularity among
humanities scholars, including foreign language teachers, as the interfaces were not intuitive for users without
specialized knowledge. In the 1990s, with the development of computer technology and its ease of use, they became
much more popular. During this time, the number of automated learning systems increased, and students began
to use computer technology in their learning.

Knroueswvie cnosa: MCKyCCI’ﬂGeHHbllZ UHmMelieKm, o6pa306ameﬂbele mexHoJsiocuu, uud)pogaﬂ KomnemeHrm-
HOCMb, 00yUeHUe UHOCMPAHHOMY A3bIKY
Key words: artificial intelligence, educational technologies, digital competence, foreign language teaching

The late 20th century saw the emergence of
multimedia technologies, various devices for
interpersonal communication and information transfer,
intelligent software, and "smart" robots and systems.
Digital technologies inevitably impacted people's lives,
across all spheres. Marketing technologies based on
creating customized offers to people interested in a
product or service spread, a new way of life emerged,
the so-called "living in tele-space,” with distance
learning becoming accessible and practically natural

for students, many companies moving their employees
to work from home, online shopping becoming one of
the fastest-growing areas, and personalized and
computerized healthcare emerging.

It should be noted, however, that interactive
technologies were introduced into education gradually.
Students were the first to use them when searching for
information online, using various applications and
programs for translating from foreign languages to their
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native languages and vice versa, creating educational
websites, and so on.

Nevertheless, today, with digital technologies
penetrating every aspect of our lives, it is absolutely
impossible to imagine education without them. In the
age of digitalization, artificial intelligence is attracting
the most attention.

Professor Lu Bai of Tsinghua University stated at
the 2017 Summit on Artificial Intelligence and the
Future of Education, “Anything that involves repetition
and requires the accumulation of a large amount of data
can be replaced by artificial intelligence.” [4] In
education, artificial intelligence is capable of
performing tasks such as recording student attendance,
checking and correcting homework, correcting tests,
and calculating grades. In addition, foreign language
learning software supported by artificial intelligence
can test students’ foreign language proficiency in a
variety of ways; speech recognition technology can
help correct pronunciation in real time, and a foreign
language listening and speaking testing system with
intelligent voice technology can conduct automatic oral
tests with objective assessment, etc. Innovative
technologies will undoubtedly help teachers free
themselves from a variety of tasks. At the same time,
this will force teachers to think about changing their
role in the educational process in order to effectively
adapt to the educational environment of the new era.

Personalization of Learning Methods and
Resources

In modern society, not only prosperity but even
survival is possible only with the help of computers,
mobile devices, and the internet. Smartphones are
practically ubiquitous; tablets are rapidly gaining
popularity; the number of foreign language learning
apps is also growing. Foreign language instruction is
gradually transforming from the traditional classroom
format to mobile and blended learning. This learning is
not limited by time or location. An intelligent foreign
language learning platform can accurately record and
analyze educational data and provide teachers with
first-hand information to understand the progress and
competency level of each student. Furthermore,
artificial intelligence can customize the curriculum,
developing personalized courses according to the
student's level, as well as their personality, strengths,
and interests. Furthermore, the system can
communicate and interact with students. Artificial
intelligence has completely transformed the traditional
model of foreign language teaching, as well as teaching
methods. Therefore, foreign language teachers must
now respond as quickly as possible to the revolution
that has taken place in personalized education.

The introduction of changes to the teaching of
foreign languages in schools and in examinations
represents a turning point. Teachers are faced with a
choice: continue with the traditional hands-on learning
format or implement an interactive mode using
artificial intelligence technologies. In the traditional
teaching format, the lack of an environment for students
to use natural language is an objective problem.
Language use requires human interaction. Not every
parent can send their child to a foreign language

environment for a month; it is also impossible to assign
a dedicated foreign language teacher to each student.
Fulfilling these two conditions is impossible for most
foreign language learners. Consequently, teachers
struggle to provide interactive language instruction and
individualized correction guidance for each student.

The use of artificial intelligence technologies in
education has attracted widespread attention worldwide
because it is the only technology that can mimic human
teachers to provide students with personalized,
interactive learning. Modern Al technologies in
education are highly interactive and human-centered,
taking into account the interests and needs of each
student. The functionality of educational programs
includes pronunciation correction; exercises for
constructing sentences from individual words; dialogue
practice and other practical language use situations; and
automated testing aimed at assessing listening and
speaking comprehension. By applying methods such as
pronunciation analysis, speech recognition, image
recognition, natural language understanding, human-
machine interaction, and other technologies, it is
possible to create an artificial teacher who can listen,
speak, correct errors, assess competency, and apply
various approaches depending on the student's needs.

Speech recognition technology for pronunciation
correction in foreign language learners

Whether a child is mastering their native language
or consciously learning a foreign language, listening
and speaking are the foundation of this process, and
imitation is the key to improving these skills. However,
after infancy, people's ability to imitate language
declines significantly, necessitating constant reminders
and corrections. This is one of the obstacles in foreign
language learning. Chinese students learning English
serve as an example. Unfortunately, very few teachers,
parents, or classmates have the opportunity not only to
correct their pronunciation errors but also to offer
suggestions for improvement. All this leads to students
speaking English with limited confidence, often with
incorrect pronunciation. The Chinese pinyin script,
which translates Chinese characters into English, uses
Latin characters, some of which represent sounds
different from those in English. This further leads to
students experiencing difficulties in listening and
speaking, memorizing words, etc. In addition, they
have difficulty feeling the language, and their reading
speed does not increase quickly enough or does not
increase at all.

Using artificial intelligence technology to
simulate a human teacher to correct students'
pronunciation while learning to read is an essential
element of foreign language teaching. This role of
modern technology represents a breakthrough in
foreign language teaching; something like this was
never possible in the past. Today, artificial intelligence
acts as a listening and speaking coach, patiently guiding
and assisting each student.

Artificial intelligence is creating technologies for
various areas of life that can replace humans. In
particular, Al has enabled the emergence of numerous
robotic teachers, auxiliary teachers, virtual tutors, and
so on; all of these have radically changed the traditional
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teaching model, which relies on a single teacher
delivering lessons to many students simultaneously.
Modern information technologies help teachers cope
with a wide range of functions, including collecting
educational resources, imparting knowledge, correcting
homework, and even interacting with students. Using
big data, virtual tutors can gather resources necessary
for the educational process; students can also search for
personalized learning resources recommended by
virtual tutors using speech recognition technology.
When assisting foreign language learners, a robotic
tutor collects data and patterns from each student's
learning process from its database, analyzes the
available information, and provides recommendations.
This helps teachers promptly identify problems in the
educational process and effectively analyzes each
student's level of linguistic competence. Maderer J.
believed that artificial intelligence will replace most of
the administrative staff and auxiliary teaching staff in
higher education institutions in the future [6].

Artificial intelligence represents more than just a
revolutionary change in technology. It has also driven
significant social and economic change, as well as
changes in education, culture, and people's worldviews.
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THE PROBLEM OF RADIOACTIVE MATERIAL CHARACTERIZATION

Abstract.

The current state of radioactive materials management at the Chornobyl nuclear power plant is described. It
is shown that the choice of technology for radioactive material treatment is influenced by a number of factors,
including the level of radioactive contamination and available radionuclides, therefore, the characterization of
radioactive materials is an important stage for scientific substantiation of methods for radioactive materials man-
agement. Accumulation of such knowledge contributes to a deeper understanding of the processes and structural
changes that occur in material under the influence of irradiation during operation in a nuclear reactor.

Keywords: nuclear power plant, hazardous radioactive material, characterization, management, environ-

ment, radiation safety.

In most cases, the radiation-hazardous material
contains radioactive isotopes with the long half-lives,
making such material hazardous for millennia. The
long half-lives of radionuclides may exceed the time re-
quired for the protective barriers to retain the necessary
properties. At the same time, the interaction of radioac-
tive isotopes with other substances during the storage
and treatment can lead to unpredictable chemical reac-
tions, which complicates the radiation-hazardous mate-
rial management. For example, the effect of oxygen on
some irradiated materials can cause the release of radi-
oactive gases.

For storage the large amount of hazardous radio-
active materials, the construction of high-capacity re-
positories is accompanied by a significant financial
burden even for the most developed countries.

When selecting and optimizing the methods for ra-
dioactive materials management, it should be taken into
account that radioactive materials from the different
parts of reactor may have the different levels of con-
tamination. In particular, the management methods de-
pend on the characteristics of nuclear material, the man-
ufacturability and cost-effectiveness of the selected
processing method. From the data above, it is clear that
the choice of technology for treatment and decontami-
nation of radioactive materials is influenced by a num-
ber of factors, including the level of radioactive con-
tamination and available radionuclides. And the need
for scientific substantiation of methods for radioactive
materials management becomes obvious. Therefore,
the characterization of radioactive materials is an im-
portant stage for scientific substantiation of methods
for radioactive materials management.

Nuclear graphite is the largest part of solid radioac-
tive waste accumulated in the world. According to the
International Atomic Energy Agency, more than 250000
tons of irradiated graphite has been accumulated in the
world, the most part of this graphite is retained in the
temporary storage facilities that does not solve the
problem of its long-term safe storage and treatment [1—
3]. The problem of irradiated graphite management is

relevant for many countries where graphite-moderated
reactors (including those for military purposes) were
operated: USA, UK, France, Spain, Japan, Italy, Ger-
many, Lithuania, China, and others.

In Ukraine, the power units of Chornobyl nuclear
power plant (NPP) with High-Power Channel-type Re-
actors (RBMK) are in the process of decommissioning,
which means that in the near future it will be necessary
to dismantle more than 5400 tons of spent reactor
graphite. The most part of radioactive graphite there is
in the reactor stacks of the Chornobyl NPP. Since the
present adopted concept for the management of this
graphite stipulates its retention in the reactor facilities
of the Chornobyl NPP units until 2068, the direct stud-
ies of this material are complicated. In the RBMK re-
actors, besides the stacks, the graphite is also used in
the sleeves and split rings of pressure tubes.

To develop plans for future work on decommis-
sioning the Chornobyl NPP power units, it is necessary
to assess the composition and activity values of radio-
nuclides, accumulated in structural materials and build-
ing construction during the operation of the power unit.
In particular, to choose the methods and time periods of
graphite management, the information on the composi-
tion and level of radioactive nuclides in this material is
necessary.

According to the certain calculations for different
time periods after operating the power units, the share
of graphite stack and graphite elements of pressure
tubes in the total amount of reactor radioactive waste
can vary within the range of up to 80 %. The calculated
estimates of radioactivity and their error are primarily
determined by the inaccuracy for the data on the prop-
erties of initial structural material and the error for the
calculation of neutrons flow density [4, 5]. At the same
time, it is namely the graphite elements of reactor that
have the greatest uncertainty of initial isotopic compo-
sition. Therefore, only the experimental determination
of isotopic composition and activity for irradiated
graphite samples can provide the necessary «reference
point» for verifying the calculated data. This will allow
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retrospectively adjusting the initial composition of im-
purities and increasing the accuracy of calculated esti-
mates of activity for the reactor taken as a whole.

According to the studies [6, 7], the main source of
graphite contamination with the long-lived radionu-
clides caused by the processes of impurities activation,
including those adsorbed during the reactor operation.
When analyzing the radionuclide content of irradiated
graphite, the most difficult thing is to investigate the in-
fluence of initial composition and impurity content on
the total activity of graphite [5-11]. The main problem
is associated with the uncontrolled irregularity in the
content and distribution of impurities during the pro-
duction process, both within a batch of products and
within a single product.

Impurities in the reactor graphite contain a large
number (up to 30) of widely-distributed species of ele-
ments with the concentration of 1074-107° % by mass,
many of which due to the complex chemical reactions
form the long-lived radionuclides. Together with this
group of radionuclides, the fission products and acti-
nides are present in graphite. Their formation is due to
the several reasons, the main of which is the ingress of
fuel particles into the graphite stack owing to the coolant
leakage through incompactness (usually through the
lower steel-zirconium transition joints) and the presence
of non-sealed reactor fuel assemblies. In addition, ac-
cording to the studies [4, 6, 7], regardless of fuel particles
with the accident origin, the fission products and acti-
nides are detected in graphite due to the impurities of nat-
ural uranium and thorium in the reactor graphite (up to
5-10 %), as well as technological contamination of the
surface casing of fuel elements with the uranium during
their production.

Determining the initial impurity composition of
graphite for a specific reactor is a complex task that
cannot be solved without special research. This is due
to the fact that the content of many impurities in the
reactor graphite is not standardized and, accordingly, is
not controlled during its manufacture, since the
«nuclear purity» of graphite is determined by the total
neutron absorption. As a result, for different batches of
graphite there may be a significant variation in the im-
purity content, which depends on the manufacturer, the
degree of purification of the raw materials, purification
technology, etc. Therefore, the information on the com-
position and content of impurities in the reactor graph-
ite provided in the technical literature is usually quite
contradictory.

According to the studies [6, 7], the main source of
14C accumulation is the reaction on nitrogen
14N(n,p)**C, and the main path of nitrogen accumula-
tion is its adsorption during the operation. Therefore,
the adsorption of gases in the reactor graphite during
the operation can significantly determine its activity.
Ignoring this fact can leads to incorrect results and con-
clusions, which in turn causes the incorrect planning
and solving the task of decommissioning the Chornobyl
NPP power units.

The wide range of isotopes and the rather high re-
quirements for the accuracy of determining the content
of each nuclide cause a number of problems in the se-
lection and development of individual methods. Due to
a large number of B-emitters and the continuous nature
of each spectrum, the total B-spectra of the studied sam-
ples do not allow the unambiguously determination of
contribution for each isotope. In some cases, based on
the B-spectrum limit energies of the isotope and its con-
tribution to the total activity, it is possible to make a
semi-qualitative assessment of the contribution of this
isotope to the total spectrum, but for an accurate deter-
mination of this contribution, the radiochemistry meth-
ods are usually required.

The study of radioisotope desorption at the differ-
ent temperatures is not only scientific but also practical
interest, since in the case of long-term storage of irradi-
ated graphite, due to the natural processes, the different
temperature conditions are possible.

Reactor graphite has a well-developed porosity, as
a result, it can adsorb the significant amount of light
and heavy elements, including the fuel fission products
and actinides [12, 13, 14]. Therefore, there is a question
of the fixation reliability for the sorbed radionuclides in
graphite, which is the great importance when determin-
ing the methods for the graphite management as one of
the radioactive waste types. From a practical point of
view, it is more important to obtain the data on the fix-
ation reliability of radionuclides in graphite under the
influence of temperatures in real conditions.

At one time in Ukraine, the comprehensive studies
of radioactivity and sorb characteristics were conducted
only for the grade GRP-2-125 graphite of split rings of
pressure tubes (selected from five cells of the reactor of
the Chornobyl NPP power unit Ne 2) [10]. According
to the obtained results, the activity of irradiated graph-
ite (grade GRP-2-125) is determined primarily by the
content of 4C, as well as the content of radionuclides
of impurity and technological origin (°H, *C, Cl, %Fe,
%Ni, Co, 53Ni, ®™Nb, %Nb, 1*3Ba), and fuel fission
products (%°Sr, 134Cs, ¥7Cs, >*Eu, °Eu). At the same
time, the “C and 3Cl radionuclides are distributed ho-
mogeneously in the samples, while the other radionu-
clides are distributed heterogeneously. The distributions
of 1C and *Cl along the height of the core (within +2.6
m from the center of the core to the «plateau» reactor)
are in good agreement with the distribution of neutrons
along the height of the core. The radionuclide *#C is the
only isotope in irradiated reactor graphite, on the basis of
which it is possible to make a comparison with the results
of experimental and calculated studies of graphite activ-
ity.

Fig. 1 shows images for the surface of unirradiated
graphite sample (grade GRP-2-125) at the different
magnifications, obtained with the help of Scanning
Electron Microscopy [10].
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Fig. 1 The surface of unirradiated graphite sample at the different magnifications [10]

Fig. 2 shows images for the surface of irradiated  magnifications, obtained with the help of Scanning
graphite sample (grade GRP-2-125) at the different  Electron Microscopy [10].
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Fig. 2 The surface of irradiated graphite sample at the different magnifications [10]

Fig. 3 shows images for the section of unirradiated ~ magnifications, obtained with the help of Scanning
graphite sample (grade GRP-2-125) at the different  Electron Microscopy [10].
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Magnification on the 50 times Magnification on the 100 times Magnification on the 2000 times
Fig. 3 The inner part of unirradiated graphite sample at the different magnifications [10]

Fig. 4 shows images for the section of irradiated  magnifications, obtained with the help of Scanning
graphite sample (grade GRP-2-125) at the different  Electron Microscopy [10].
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Magnification on the 50 times

Magnification on the 100 times

Magnification on the 2000 times

Fig. 4 The inner part of irradiated graphite sample at the different magnifications [10]

According to the Fig. 1, Fig. 2, Fig. 3 and Fig. 4,
for both surface and inner part of samples, the visual
difference between unirradiated and irradiated graph-
ites is observed, as well the porosity of the surface, in
contrast with the inner part of graphite, changes notice-
ably after irradiation.

Conclusions

Today, the irradiated graphite from the Chornobyl
NPP remains in the reactor facilities undergoing the fi-
nal decommissioning and conservation. Dismantling
and management of graphite stacks is one of the most
difficult tasks of the upcoming decommissioning
phases. Over the years of nuclear energy usage, the nu-
merous methods for treatment and decontamination of
radioactive materials have been proposed. However,
the attempts to find a solution based on the experience
gained show that a long-term strategy for the safe man-
agement of spent nuclear fuel and radioactive waste is
more complex than it seemed before, and that this prob-
lem has not only a technological, but also a socio-eco-
logical, economic and moral direction.

It should be noted that there is no final decision on
the methods for irradiated graphite management, not
only in Ukraine, but in the world in general. It will de-
pend on the results of detailed waste characterization,
further scientific researches, the development of the na-
tional radioactive waste management infrastructure, as
well the financial and economic capabilities of the state.
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EXPLORING THE INFLUENCE OF SOCIO-ECONOMIC FACTORS ON WILLIAM FAULKNER'S
WORKS IN THE CONTEXT OF THE GREAT DEPRESSION

Abstract

This article explores the influence of socio-economic factors on William Faulkner’s literary works within the
historical framework of the Great Depression. By integrating recent scholarly perspectives and interdisciplinary
approaches, the study examines how economic collapse, class stratification, agrarian decline, and cultural dislo-
cation shaped Faulkner’s narrative strategies, themes, and character construction. Drawing on contemporary
research (2021-2025), the article argues that Faulkner’s fiction reflects not only the socio-economic realities of
the American South but also the broader ideological tensions of Depression-era America. Through close analysis
of selected novels such as As | Lay Dying, The Sound and the Fury, and Light in August, the study demonstrates
that Faulkner’s works serve as a critical site for examining the intersection of economic hardship and human

experience.

Introduction

The Great Depression (1929-1939) was a defining
period in American history, marked by an unprece-
dented economic collapse that reshaped both social
structures and cultural production. Following the stock
market crash of October 1929, unemployment in the
United States soared to nearly 25%, and industrial pro-
duction dropped by approximately 45% (Bailey et al.,
2024). The crisis had severe regional disparities: while
urban centers suffered job losses in manufacturing, ru-
ral areas faced plummeting agricultural prices, debt cri-
ses, and widespread farm foreclosures (Gawai et al.,
2023). The Southern United States, already struggling
with the lingering economic repercussions of the Civil
War and Reconstruction, was particularly vulnerable.
Its economy, heavily dependent on cotton and small-
scale agriculture, suffered from chronic underinvest-
ment and limited industrialization, amplifying the ef-
fects of the national depression (Recent socio-eco-
nomic analysis of Depression-era conditions, 2025).

William Faulkner (1897-1962) produced many of
his most significant works during this tumultuous pe-
riod, and the socio-economic realities of the Great De-
pression had a profound influence on his literary imag-
ination. Faulkner was deeply aware of the economic
fragility surrounding him. He grew up in Oxford, Mis-
sissippi, a town emblematic of the South’s economic
stagnation and social conservatism. This environment
shaped his understanding of poverty, class tensions,
and racial inequalities, which became recurring motifs
in his fiction. Scholars argue that Faulkner’s intimate
knowledge of the economic hardships faced by his
neighbors and family informed his nuanced portrayals
of both the upper-class decline and lower-class struggle
(Contemporary analysis of Faulkner’s socio-economic
context, 2025).

Recent research in literary and socio-economic
studies (2021-2025) has emphasized the interplay be-
tween historical context and narrative form in Faulk-
ner’s works. For example, multiple studies highlight
that the fragmented narrative structures and stream-of-
consciousness techniques in novels such as The Sound
and the Fury and As | Lay Dying can be read as formal
responses to the disorder and instability of Depression-
era society (Num University, 2025). By portraying dis-
located families, disrupted social hierarchies, and mor-
ally complex communities, Faulkner reflects the perva-
sive uncertainty of the time, simultaneously critiquing
and humanizing the struggles induced by economic col-
lapse.

Furthermore, Faulkner’s personal experiences
during the Depression added an additional layer of ur-
gency to his literary production. Financial instability
forced him to negotiate publishing contracts more prag-
matically, and his interactions with local communities
provided firsthand insight into labor exploitation, racial
segregation, and rural poverty. These experiences in-
formed his capacity to depict both material and psycho-
logical deprivation with remarkable realism (Atkinson,
2006). Scholars have recently argued that Faulkner’s
engagement with socio-economic conditions renders
his works not merely regional fiction but a critical lens
through which broader questions of American identity,
resilience, and inequality can be explored (Bailey et al.,
2024; Gawai et al., 2023).

This article situates Faulkner’s fiction within this
complex historical and socio-economic context, explor-
ing how the Great Depression influenced his thematic
concerns, character development, and narrative experi-
mentation. By analyzing both textual evidence and con-
temporary scholarship, the study demonstrates that
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Faulkner’s works serve as a mirror to the economic, so-
cial, and ideological upheavals of his time. In doing so,
it provides a framework for understanding the enduring
relevance of his literary contributions in the study of
economic hardship, social inequality, and cultural resil-
ience.

The Socio-Economic Context of the Great De-
pression

The Great Depression was not merely an eco-
nomic downturn but a transformative historical mo-
ment that reshaped social relations and cultural produc-
tion. The collapse of financial markets, widespread
bank failures, and declining industrial output created a
climate of uncertainty and despair. The crisis was par-
ticularly severe in rural areas, where farmers faced de-
clining crop prices, debt, and displacement.

Recent studies emphasize that the Depression had
long-term effects on economic mobility, education, and
income levels, with impacts persisting across genera-
tions . In the American South, these effects were com-
pounded by existing inequalities, including racial seg-
regation and economic underdevelopment.

Faulkner’s fictional Yoknapatawpha County re-
flects this socio-economic landscape. His works por-
tray a society marked by economic hardship, social
stratification, and cultural tension. The South, as de-
picted in his fiction, becomes a microcosm of broader
economic and ideological struggles.

Agrarian Decline and Rural Poverty

The agrarian decline of the American South during
the Great Depression forms a central backdrop for Wil-
liam Faulkner’s literary exploration of poverty and so-
cial dislocation. The South’s agricultural economy,
largely dependent on cotton and small-scale subsist-
ence farming, was particularly vulnerable to national
economic downturns. By the early 1930s, cotton prices
had plummeted to levels barely sustaining farm opera-
tions, and foreclosure rates in rural counties skyrock-
eted (Gawai et al., 2023). This socio-economic instabil-
ity permeates Faulkner’s fictional Yoknapatawpha
County, where farming families navigate both environ-
mental and economic precarity.

In As | Lay Dying (1930), the Bundren family
epitomizes the struggle of rural Southern farmers. Their
arduous journey to Jefferson to bury Addie Bundren is
a literal and symbolic representation of agrarian hard-
ship. The family’s limited financial resources, dilapi-
dated property, and reliance on natural cycles of farm-
ing illustrate the structural constraints imposed by the
Depression. Each character embodies a distinct aspect
of rural poverty: Anse Bundren’s stubbornness and
economic naiveté reflect generational inertia, Darl’s al-
ienation underscores the psychological toll of poverty,
and Dewey Dell’s labor struggles highlight gendered
vulnerabilities in a patriarchal, economically con-
strained society (Num University, 2025).

The Bundrens’ difficulties also highlight the fra-
gility of traditional family structures in the face of eco-
nomic decline. Faulkner emphasizes that poverty does
not merely affect material conditions but destabilizes
social and familial hierarchies. Anse’s inability to ef-
fectively manage resources leads to tension, conflict,
and moral compromise, demonstrating how economic

pressure can undermine both authority and kinship
bonds. Scholars have noted that Faulkner’s portrayal of
the Bundrens reflects a “microcosm of Southern rural
desperation” where economic survival and social iden-
tity are inextricably linked (Atkinson, 2006).

When compared with other works, such as Light
in August (1932) and The Hamlet (1940), similar
themes of agrarian decline emerge. In Light in August,
the rural landscape is depicted as both oppressive and
limiting, with characters like Joe Christmas navigating
a world of constrained economic opportunity and social
marginalization. Similarly, The Hamlet, part of the
Snopes trilogy, chronicles the opportunistic rise of the
Snopes family against a backdrop of decaying agrarian
communities, demonstrating the wider impact of eco-
nomic stagnation on social mobility and moral compro-
mise. These comparative examples underscore Faulk-
ner’s consistent interest in examining how rural poverty
shapes interpersonal relationships, ethical choices, and
generational dynamics.

Recent scholarship (2021-2025) emphasizes that
Faulkner’s rural narratives not only document historical
realities but also function as social critique. By portray-
ing the Bundrens and other rural families in conditions
of persistent economic precarity, Faulkner illuminates
systemic inequities, including the uneven distribution
of land, labor exploitation, and regional isolation. This
aligns with contemporary studies in economic history
that highlight the role of structural factors—such as
debt dependency, sharecropping, and limited access to
credit—in perpetuating rural poverty (Bailey et al.,
2024). Faulkner’s narrative strategy combines realism
with symbolic depth: the physical journey of the
Bundrens parallels the social and economic dislocation
experienced by countless rural Southerners during the
Depression.

Moreover, Faulkner’s depiction of agrarian de-
cline is inseparable from environmental factors. Floods,
droughts, and unpredictable rivers, often described in
meticulous detail, exacerbate the precariousness of ru-
ral life, reflecting the interdependence of ecological and
economic conditions. This holistic portrayal situates
Faulkner as an early chronicler of what modern schol-
arship terms ‘“human-environment economic interac-
tion” in literary studies (Contemporary analysis of
Faulkner’s socio-economic context, 2025). The combi-
nation of environmental stressors, generational inertia,
and structural poverty produces a layered depiction of
rural hardship, making the Bundren family’s experi-
ence both historically specific and universally resonant.

In sum, Faulkner’s treatment of agrarian decline
and rural poverty extends beyond simple depiction.
Through nuanced character development, interwoven
narrative perspectives, and comparative textual strate-
gies, he presents poverty as a complex social, eco-
nomic, and moral phenomenon. By situating the
Bundrens within a broader regional and temporal
framework, Faulkner underscores the persistent vulner-
abilities of the Southern rural community while offer-
ing profound insights into human resilience under sys-
temic economic stress.
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Class Stratification and Social Inequality

Class stratification in William Faulkner’s fiction
is a central lens through which the socio-economic ten-
sions of the American South are explored. The Great
Depression exacerbated pre-existing social hierarchies,
creating a sharp divide between landowners, tenant
farmers, sharecroppers, and laborers. Faulkner’s novels
consistently depict the consequences of these dispari-
ties, illustrating how economic instability both reflects
and reinforces social inequality. In The Sound and the
Fury (1929), for example, the decline of the Compson
family symbolizes the collapse of the Southern aristoc-
racy, whose wealth and status are no longer sufficient
to maintain their social authority. Their fall is mirrored
by the struggles of lower-class characters, highlighting
the interdependence of wealth, status, and social mobil-
ity (Atkinson, 2006).

The interactions between social classes in Faulk-
ner’s fiction are complex and often fraught with ten-
sion. Upper-class characters, although facing the ero-
sion of traditional authority, maintain a sense of entitle-
ment, while lower-class figures navigate systemic
constraints that limit their opportunities. Faulkner’s de-
piction emphasizes that class identity is not merely eco-
nomic but also cultural and psychological. The charac-
ters’ perceptions of honor, shame, and social obligation
are deeply intertwined with their economic standing.
Contemporary scholarship notes that Faulkner’s work
captures “the moral and psychological dimensions of
class inequality,” illustrating how structural forces
shape interpersonal relationships (Contemporary anal-
ysis of Faulkner’s socio-economic context, 2025).

Gender dynamics further complicate social strati-
fication in Faulkner’s works. Women in the rural South
often occupy marginalized positions, bearing the dual
burdens of economic precarity and patriarchal control.
Dewey Dell Bundren in As | Lay Dying exemplifies the
intersection of class and gender vulnerability. Her labor
is both physically demanding and socially undervalued,
and she faces limited autonomy within a patriarchal
family structure. Similarly, Lena Grove in Light in Au-
gust confronts economic and social obstacles while
striving to assert agency within a constrained societal
framework. Recent studies (2022-2024) highlight that
Faulkner’s female characters not only endure systemic
oppression but also actively navigate and resist socio-
economic limitations, illustrating the gendered dimen-
sions of poverty and class (Num University, 2025).

Race is another critical axis of social inequality in
Faulkner’s fiction. The Great Depression intensified ra-
cial hierarchies in the South, as African American la-
borers were often the most economically marginalized
and socially oppressed. In Light in August, Joe Christ-
mas’s mixed-race identity exposes the intersection of
race, class, and social stigma. His economic precarity is
inseparable from the racialized social order, demon-
strating how race and class intersect to shape oppor-
tunity and mobility. Scholars have noted that Faulk-
ner’s treatment of race reflects both the systemic ex-
ploitation of African Americans and the moral
contradictions of white Southern society (Bailey et al.,
2024).

Faulkner also depicts interactions between these
axes—class, gender, and race—highlighting how they
collectively structure social life. For instance, in The
Hamlet (1940), the Snopes family’s rise to prominence
illustrates how lower-class individuals exploit the
weaknesses of decaying traditional hierarchies, yet
their success is constrained by social prejudice, gender
norms, and racialized labor divisions. Contemporary
socio-economic analysis (2023-2025) supports the
view that Faulkner’s narratives provide a “microcosmic
examination of multi-dimensional inequality,” where
structural, cultural, and interpersonal factors converge
to define the limits of mobility (Gawai et al., 2023).

Moreover, Faulkner’s stylistic choices—such as
multiple perspectives and fragmented narratives—
serve to underscore the diversity of social experiences.
By giving voice to characters across different classes,
genders, and races, Faulkner emphasizes the intercon-
nectedness of these groups, as well as the conflicts and
dependencies that arise from unequal economic and so-
cial conditions. His fiction thus functions as a complex
social commentary, revealing both the injustices of hi-
erarchical structures and the resilience of marginalized
individuals navigating systemic constraints.

In sum, Faulkner’s exploration of class stratifica-
tion and social inequality reveals the intricate interplay
of economics, gender, and race in shaping Southern so-
ciety. By examining these dynamics, his works offer a
profound critique of the socio-economic structures of
the Depression-era South while illuminating the moral,
psychological, and social consequences of inequality.

Economic Dislocation and Identity Crisis

The socio-economic upheaval of the Great De-
pression led to a profound sense of dislocation and
identity crisis. Individuals were forced to confront the
loss of economic stability and social status, leading to
psychological and existential uncertainty.

Faulkner’s characters often experience a frag-
mented sense of identity, mirroring the broader social
fragmentation of the period. In Light in August, char-
acters struggle with issues of identity, belonging, and
social alienation. These struggles are closely linked to
economic instability and social marginalization.

Modernist narrative techniques, such as stream of
consciousness and nonlinear storytelling, allow Faulk-
ner to represent the inner turmoil of his characters.
These techniques reflect the complexity of human ex-
perience in a time of crisis, emphasizing the connection
between socio-economic conditions and psychological
states.

Race, Labor, and Economic Exploitation

Race and labor are central to understanding the so-
cio-economic dynamics in William Faulkner’s fiction,
particularly during the Great Depression. The South’s
economy relied heavily on African American labor, yet
systemic discrimination, entrenched by Jim Crow laws,
severely limited the economic opportunities available
to Black individuals. Jim Crow legislation, which en-
forced racial segregation in public and private life, re-
inforced social hierarchies, restricted access to educa-
tion and property ownership, and perpetuated economic
disparities (Bailey et al., 2024). Faulkner’s narratives
often depict the consequences of these legal and social
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structures, showing how race and labor intersect to pro-
duce complex forms of economic exploitation.

In novels such as Light in August (1932) and Go
Down, Moses (1942), Faulkner portrays both free and
coerced labor systems. Characters such as Joe Christ-
mas and Lucas Beauchamp navigate environments
where economic survival is deeply constrained by ra-
cial prejudice and social exclusion. For African Amer-
icans, opportunities for economic advancement are
scarce, forcing many into sharecropping or tenant farm-
ing arrangements that, while technically voluntary, of-
ten replicate conditions of servitude due to high debt,
unfair contracts, and lack of legal protection (Gawai et
al., 2023). These depictions illustrate the persistent leg-
acy of slavery and the structural inequities that limited
Black laborers’ social mobility, even decades after
Emancipation.

Faulkner contrasts these experiences with those of
white laborers and small-scale farmers, highlighting
how racial privilege mediates access to economic re-
sources. While lower-class white characters also face
poverty, they often retain social advantages denied to
Black characters, including legal protections, property
rights, and social mobility within certain sectors. This
duality is evident in The Hamlet (1940), where the
Snopes family’s manipulations of economic opportuni-
ties occur in a context that still systematically excludes
African Americans from meaningful participation in
wealth accumulation. Contemporary research empha-
sizes that Faulkner’s depiction of these inequities aligns
with historical evidence showing the widening racial
wealth gap during the Depression, exacerbated by sys-
temic barriers and discriminatory labor practices (Num
University, 2025).

Gender further complicates these dynamics, as Af-
rican American women faced the compounded burden
of racial and gendered exploitation. Female laborers
were often relegated to domestic service, farm labor, or
low-wage industrial work, experiencing both social
subjugation and economic precarity. In As | Lay Dying,
Dewey Dell Bundren’s labor and reproductive strug-
gles parallel the broader societal patterns that con-
strained women’s agency, while in other texts, Black
female characters confront an even harsher intersection
of racial and gender oppression. Recent scholarship
(2022-2024) highlights that Faulkner’s treatment of
race and gender in labor contexts reveals “the intersec-
tional mechanisms of economic exploitation” in the
Depression-era  South (Contemporary analysis of
Faulkner’s socio-economic context, 2025).

Faulkner also uses labor and economic exploita-
tion to explore moral and psychological consequences.
Characters subjected to systemic oppression frequently
experience alienation, despair, and social marginaliza-
tion, illustrating the human cost of structural inequities.
Moreover, Faulkner often depicts these conditions as
intergenerational: historical injustices, such as slavery
and Jim Crow segregation, continue to shape present-
day labor opportunities and social expectations. By in-
tertwining personal narratives with broader historical
forces, Faulkner creates a literary landscape in which
race, labor, and economic exploitation are inseparable
from the moral and cultural fabric of the South.

In summary, Faulkner’s fiction offers a nuanced
exploration of race, labor, and economic exploitation,
highlighting both structural inequalities and individual
experiences. By incorporating examples of free and co-
erced labor, illustrating the impact of Jim Crow laws,
and emphasizing economic disparities across racial
lines, Faulkner demonstrates how systemic oppression
shapes social, economic, and psychological life in the
Depression-era South. His work serves not only as a
historical record but also as a profound critique of the
intertwined forces of race, labor, and economic ine-
quality.

Ideological Tensions and Cultural Transfor-
mation

The Great Depression was also a period of ideo-
logical conflict, with competing visions of social and
economic order. Debates over capitalism, socialism,
and agrarianism shaped public discourse and cultural
production.

Faulkner’s works reflect these ideological ten-
sions. His narratives often present multiple perspec-
tives, allowing readers to engage with conflicting view-
points. This narrative strategy mirrors the broader cul-
tural debates of the 1930s.

Scholars argue that Faulkner’s fiction can be seen
as an “ideological battleground,” where different social
and political ideas are explored . His engagement with
these issues demonstrates the role of literature as a site
of cultural negotiation.

Narrative Innovation and Socio-Economic Re-
ality

William Faulkner’s narrative innovations are
deeply intertwined with the socio-economic realities of
the American South during the Great Depression. His
experimentation with time, perspective, and syntax re-
flects not only literary modernism but also a deliberate
attempt to convey the complexity and fragmentation of
social life under economic duress. Faulkner’s use of
nonlinear narratives, stream-of-consciousness tech-
niques, and polyphonic storytelling allows readers to
experience the uncertainty, dislocation, and psycholog-
ical stress faced by his characters in an economically
unstable environment (Num University, 2025).

One of the most striking examples of Faulkner’s
narrative experimentation is found in The Sound and
the Fury (1929). The novel’s first section, narrated by
Benjy Compson, employs a nonlinear chronology that
mirrors the disjointed perception of a cognitively disa-
bled character. By collapsing past, present, and future
into a single narrative flow, Faulkner captures the en-
during psychological effects of family decline and eco-
nomic instability. Scholars have noted that this tem-
poral fragmentation parallels the disruption of Southern
society itself, as traditional hierarchies and economic
structures collapse under the pressures of poverty, debt,
and social change (Atkinson, 2006).

Similarly, in As | Lay Dying (1930), Faulkner uti-
lizes multiple first-person narrators to present overlap-
ping and sometimes contradictory perspectives on a
single event—the Bundren family’s journey to bury
Addie Bundren. This polyphonic approach emphasizes
the subjective experience of hardship, demonstrating
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that economic scarcity affects each family member dif-
ferently. Darl’s philosophical musings, Dewey Dell’s
labor-related anxieties, and Anse’s practical concerns
collectively construct a multifaceted portrayal of rural
poverty. Recent scholarship (2021-2024) highlights
that Faulkner’s narrative multiplicity is a formal re-
sponse to socio-economic complexity, enabling the text
to simulate the diverse experiences of Depression-era
rural communities (Contemporary analysis of Faulk-
ner’s socio-economic context, 2025).

Faulkner’s manipulation of syntax and sentence
structure further reinforces socio-economic themes. In
Absalom, Absalom! (1936), sentences often extend
across pages, incorporating subordinate clauses, paren-
thetical digressions, and shifts in voice. This syntactic
density mirrors the entanglement of historical, social,
and economic forces shaping the characters’ lives. As
critics argue, the long, meandering sentences simulate
the persistence of historical burdens and economic con-
straints, demonstrating how form and content are insep-
arable in Faulkner’s critique of Southern society (Bai-
ley et al., 2024).

Time manipulation is also evident in Faulkner’s
depiction of memory and anticipation. Characters fre-
quently reflect on past economic hardships, anticipate
future scarcity, or juxtapose personal loss with commu-
nal decline. These temporal shifts create a sense of con-
tinuity between generations, illustrating how economic
and social inequities are transmitted across time. For
instance, in Light in August (1932), the interweaving of
Joe Christmas’s present struggles with historical racial
oppression conveys a layered socio-economic critique,
emphasizing the cyclical nature of poverty, labor ex-
ploitation, and marginalization (Gawai et al., 2023).

Moreover, Faulkner’s narrative experiments allow
him to interrogate the moral and psychological dimen-
sions of socio-economic reality. By disrupting conven-
tional storytelling, he foregrounds subjective experi-
ence, social fragmentation, and moral ambiguity. Char-
acters’ inner lives are rendered with unprecedented
depth, reflecting how economic pressures and social hi-
erarchies shape identity, perception, and action. Schol-
ars increasingly view Faulkner’s formal innovations as
inseparable from his socio-economic concerns: his ex-
perimental style is not merely artistic but a method for
representing the multifaceted realities of Depression-
era life (Num University, 2025).

In conclusion, Faulkner’s narrative innovations—
nonlinear chronology, multiple perspectives, complex
syntax, and temporal manipulation—serve as a literary
mechanism for portraying socio-economic reality. By
aligning form with thematic content, Faulkner creates a
narrative structure capable of capturing the disloca-
tions, hardships, and moral complexities of the Ameri-
can South during the Great Depression. His experi-
mental techniques are thus both aesthetic achievements
and tools for social critique, demonstrating the insepa-
rability of literary form and socio-economic conscious-
ness.

The Southern Setting as a Socio-Economic Mi-
crocosm

Yoknapatawpha County, Faulkner’s fictional set-
ting, serves as a microcosm of the American South. It

encapsulates the region’s socio-economic dynamics,
including poverty, racial inequality, and cultural con-
flict.

The setting allows Faulkner to explore the impact
of the Great Depression on a specific community while
also addressing broader national and global issues. His
detailed portrayal of the South highlights the intercon-
nectedness of local and global economic processes.

Recent scholarship emphasizes the importance of
“human ecology” in understanding Faulkner’s work,
focusing on the relationship between individuals and
their environment . This approach underscores the sig-
nificance of socio-economic factors in shaping human
experience.

Resilience and Human Agency

Despite the pervasive influence of socio-economic
hardship, Faulkner’s works also highlight human resil-
ience and agency. His characters, though often con-
strained by their circumstances, demonstrate a capacity
for endurance and adaptation.

This resilience reflects broader historical patterns,
as individuals and communities navigated the chal-
lenges of the Great Depression. Studies show that even
in the face of severe economic hardship, many individ-
uals exhibited resourcefulness and adaptability .

Faulkner’s portrayal of resilience adds a layer of
complexity to his critiqgue of socio-economic condi-
tions. It suggests that while individuals are shaped by
their environment, they are not entirely determined by
it.

Conclusion

The influence of socio-economic factors on Wil-
liam Faulkner’s works is profound and multifaceted.
The Great Depression, as a defining historical moment,
shaped not only the themes and characters of his fiction
but also his narrative techniques and ideological con-
cerns.

Through his exploration of poverty, class division,
racial inequality, and cultural transformation, Faulkner
provides a nuanced portrayal of the human experience
in a time of crisis. His works reflect the complexities of
socio-economic reality while also offering insight into
the resilience of individuals and communities.

By integrating recent scholarly perspectives, this
article demonstrates that Faulkner’s fiction remains rel-
evant for understanding the relationship between liter-
ature and socio-economic context. His works continue
to serve as a valuable resource for examining the inter-
play between economic conditions and cultural expres-
sion.
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ARCHAISMS IN THE WORKS OF SHAKESPEARE: A PHILOLOGICAL STUDY

Abstract

This article explores the use of archaisms in the works of William Shakespeare from a philological perspec-
tive. It examines how archaic vocabulary, grammar, and stylistic features function within his plays and sonnets,
contributing to characterization, thematic depth, and poetic expression. The study also considers the historical
linguistic context of Early Modern English and evaluates the role of archaisms in shaping Shakespeare’s enduring

literary legacy.
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Introduction

Philology, as the study of language in historical
texts, provides valuable tools for analyzing literary
works in their linguistic and cultural contexts. One of
the most prominent features of Shakespeare’s language
is his use of archaisms—Iinguistic elements that were
already outdated or becoming obsolete during his time.
These include obsolete words, grammatical forms, and
stylistic conventions.

The purpose of this article is to analyze how
Shakespeare employs archaisms deliberately, not
merely as remnants of older English, but as stylistic de-
vices that enrich meaning, elevate tone, and distinguish
characters.

The Concept of Archaism in Philology

Archaisms are linguistic forms that are no longer
in common use but are retained for stylistic or rhetori-
cal purposes. In philology, archaisms are classified into
several types:

e Lexical archaisms: obsolete words (e.g.,
thou, thee, thy)

¢ Morphological archaisms: outdated inflec-
tions (e.g., -eth endings like speaketh)

e Syntactic archaisms: older sentence
structures

¢ Semantic archaisms: words whose meanings
have shifted over time

In Shakespeare’s works, these elements often co-
exist with contemporary language, creating a layered
linguistic texture.

Historical Linguistic Context: Early Modern
English

Shakespeare wrote during the transition from Mid-
dle English to Modern English, a period known as Early
Modern English (approximately 1500-1700). This era
was characterized by:

e Rapid vocabulary expansion

e Standardization of grammar

o Influence of Latin and French

o Coexistence of older and newer forms

Many forms that appear archaic today were either
still in use or becoming obsolete in Shakespeare’s time.
His deliberate retention of certain forms suggests sty-
listic intention rather than mere convention.

Lexical Archaisms in Shakespeare

Shakespeare frequently uses archaic vocabulary to
evoke antiquity, formality, or emotional intensity.
Examples include:

e Thou, thee, thy, thine (second-person singular
pronouns)

e Hither, thither, whence

e Perchance (meaning “perhaps”)

These words often signal intimacy, hierarchy, or
emotional tone. For example:

e Thou may indicate closeness or contempt, de-
pending on context

e You is used more formally or respectfully

Thus, pronoun choice becomes a subtle tool of
characterization.

Morphological Archaisms

Morphological archaisms are especially visible in
verb forms:

e Third-person singular ending: -eth (e.g.,
goeth, speaketh)

e Second-person singular ending: -est (e.g.,
goest, knowest)

Although these forms were declining in usage,
Shakespeare retained them for:

e Rhythmic and metrical purposes

e Elevated or poetic tone

e Historical or dramatic authenticity

These forms contribute to the musicality of his
verse, particularly in iambic pentameter.

Syntactic Archaisms

Shakespeare often employs syntactic structures
that differ from modern English:

e Inversion of word order (e.g., “Goes he?” in-
stead of “Does he go?”)

e Omission of auxiliary verbs

e Complex subordinate clauses

Such constructions enhance dramatic emphasis
and poetic rhythm. They also reflect older patterns in-
herited from Middle English and Latin rhetorical tradi-
tions.

Semantic Archaisms

Semantic shifts are another important aspect.
Words in Shakespeare’s time often had meanings dif-
ferent from those today:
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o Silly meant “innocent” or “helpless”

e Presently meant “immediately,” not “soon”

Understanding these meanings is crucial for accu-
rate interpretation. Misreading semantic archaisms can
lead to misunderstandings of character intent and the-
matic nuance.

Stylistic and Dramatic Functions

Archaisms in Shakespeare serve several important
functions:

Characterization

Different characters use different linguistic regis-
ters. Nobility often speak in more archaic or formal lan-
guage, while commoners use simpler, more contempo-
rary speech.

Social Hierarchy

Pronoun usage (thou vs. you) reflects power dy-
namics, intimacy, or insult.

Poetic Elevation

Archaisms lend a sense of grandeur and timeless-
ness, particularly in tragedies and historical plays.

Emotional Intensity

Older forms can intensify emotional expression,
making dialogue more dramatic and memorable. Ar-
chaisms in Selected Works

Hamlet

The use of archaic pronouns reflects Hamlet’s
shifting emotional states, particularly in his interactions
with Ophelia and Gertrude.

Macbeth

Archaic language contributes to the dark, super-
natural atmosphere, especially in the speech of the
witches.

King Lear

The interplay of archaic and contemporary forms
underscores themes of authority, madness, and familial
conflict.

Sonnets

In the sonnets, archaisms enhance lyrical beauty
and metrical precision, reinforcing the timeless themes
of love and mortality.

Philological Implications

From a philological standpoint, Shakespeare’s use
of archaisms provides insight into:

e The evolution of English

¢ Language variation during the Early Modern
period

e The relationship between language and liter-
ary style

His works serve as a bridge between older and
modern forms, preserving linguistic features that might
otherwise have disappeared.

Conclusion

Archaisms in Shakespeare’s works are not merely
remnants of an earlier linguistic stage but are integral
to his artistic expression. Through careful selection and
placement of archaic forms, Shakespeare enhances
characterization, deepens thematic resonance, and ele-
vates poetic style.

Philological analysis reveals that these elements
are both historically significant and aesthetically pur-
poseful. Understanding archaisms allows modern read-

e Brave could mean “fine” or “splendid”
ers to appreciate the richness and complexity of Shake-
speare’s language, ensuring his continued relevance
across centuries.
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Abstract

This article investigates the cross-linguistic representation of phraseological units in Azerbaijani and English
dictionaries within the framework of modern phraseography and contrastive linguistics. Drawing on established
theoretical works and dictionary analysis, the study examines principles of selection, semantic description, equiv-
alence, cultural specificity, and pragmatic labeling of phraseological units. Special emphasis is placed on lexico-
graphic strategies employed in monolingual and bilingual dictionaries and their effectiveness in conveying idio-
matic meaning across typologically different languages. The research highlights the role of corpus-based ap-
proaches and demonstrates the necessity of culturally and pragmatically informed phraseographical practices.
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Introduction

Phraseological units represent a highly expressive
and culturally marked layer of the lexicon. They em-
body collective experience, national mentality, and his-
torical development of a language community. In lin-
guistic theory, phraseology has long been recognized as
an independent field, while phraseography has emerged
as a specialized branch of lexicography concerned with
the systematic description of phraseological units in
dictionaries [1, p. 15].

The cross-linguistic representation of phraseolog-
ical units poses complex theoretical and practical chal-
lenges. These challenges become particularly evident
when comparing languages belonging to different typo-
logical families. Azerbaijani, as an agglutinative Turkic
language, and English, as an analytic Germanic lan-
guage, differ significantly in morphological structure,
syntactic organization, and metaphorical conceptual-
ization. Consequently, phraseological units in these
languages often exhibit divergent structural patterns
and semantic motivations.

The aim of the present article is to analyze the
principles and strategies used in Azerbaijani and Eng-
lish dictionaries for representing phraseological units
cross-linguistically, with particular attention to prob-
lems of equivalence, semantic explanation, cultural
specificity, and pragmatic annotation.

Materials and methods

Phraseological units are commonly defined as sta-
ble word combinations characterized by semantic cohe-
sion and reproducibility [4, p. 12]. Their meanings are
often not deducible from the meanings of their individ-
ual components, which distinguishes them from free
word combinations. According to Moon [5, p. 4], idio-
maticity exists on a continuum ranging from fully
opaque idioms to semi-fixed collocations.

In lexicography, phraseological units present clas-
sification difficulties due to their intermediate status
between lexicon and syntax. Azerbaijani phraseologi-
cal dictionaries traditionally include idioms under key
lexical components, usually nouns or verbs, reflecting

the headword-based structure of general dictionaries.
English dictionaries, by contrast, increasingly rely on
frequency data and corpus evidence to determine head-
word selection and entry organization [3, p. 66].

Equivalence is a central concept in bilingual and
cross-linguistic phraseography. Mel’cuk distinguishes
between full, partial, and zero equivalence, noting that
full equivalence between phraseological units across
languages is relatively rare. This observation is partic-
ularly relevant for Azerbaijani and English, where cul-
tural metaphors and historical experiences differ sub-
stantially.

For instance, an Azerbaijani idiom rooted in no-
madic or agricultural culture may lack a structurally
and semantically identical counterpart in English. In
such cases, lexicographers employ functional equiva-
lents or descriptive paraphrases. However, over-reli-
ance on paraphrasing may result in the loss of idiomatic
force and stylistic nuance.

Accurate semantic representation of phraseologi-
cal units requires careful treatment of polysemy, con-
notation, and usage restrictions. English phraseological
dictionaries typically provide extensive pragmatic la-
beling, indicating register, stylistic value, and discourse
function [5, p. 217]. Such labels are essential for lan-
guage learners and translators. In Azerbaijani lexico-
graphic tradition, pragmatic annotation has historically
received less attention, with primary focus placed on
semantic explanation. Recent dictionaries, however, in-
creasingly incorporate stylistic and emotive labels, re-
flecting modern trends in phraseography [2, p. 58].

Phraseological units are deeply embedded in cul-
tural conceptualization. As noted by Cowie [3, p. 59],
idioms often encode culturally specific metaphors that
resist direct translation. Cross-linguistic phraseography
must therefore account for cultural asymmetries and
provide explanatory notes where necessary. In Azerbai-
jani—-English dictionaries, failure to address cultural
specificity may lead to misinterpretation or pragmatic
misuse. The inclusion of cultural comments and usage
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notes significantly enhances the explanatory power of
phraseological entries .

The integration of corpus linguistics has trans-
formed modern phraseography. Corpus data enable lex-
icographers to identify frequent phraseological patterns
and authentic contexts of use. English phraseography
has extensively adopted corpus-based methods, while
Azerbaijani phraseography is gradually moving in this
direction. Electronic and online dictionaries further fa-
cilitate cross-linguistic comparison by allowing dy-
namic linking, frequency indicators, and user-oriented
design.

Conclusion

This study has provided an in-depth analysis of the
cross-linguistic representation of phraseological units
in Azerbaijani and English dictionaries, highlighting
the linguistic, cultural, and lexicographic factors that
influence their treatment. Phraseological units, as fixed
or semi-fixed expressions with idiomatic meanings,
constitute one of the most challenging areas of lexicog-
raphy due to their semantic opacity, cultural embed-
dedness, and structural stability. The comparative ex-
amination undertaken in this research confirms that
these challenges are particularly pronounced in bilin-
gual and cross-linguistic dictionary compilation.

One of the most significant conclusions of the
study is that Azerbaijani and English phraseological
systems reflect fundamentally different historical, cul-
tural, and cognitive frameworks. English phraseologi-
cal units, shaped by centuries of written tradition and
extensive lexicographic practice, are often systemati-
cally documented with precise semantic definitions,
stylistic markers, grammatical information, and corpus-
based examples. Azerbaijani dictionaries, while rich in
culturally specific and metaphorically expressive phra-
seological units, tend to demonstrate less uniformity in
their lexicographic treatment. This discrepancy affects
not only the clarity of dictionary entries but also the ac-
cessibility of phraseological knowledge for non-native
users and translators.

The analysis further demonstrates that equiva-
lence in phraseology across Azerbaijani and English is
predominantly functional rather than absolute. Direct
one-to-one correspondences are limited, whereas par-
tial equivalence, semantic approximation, and descrip-
tive translation strategies are far more common. This
finding underscores the importance of recognizing
phraseological units as culturally bound linguistic phe-
nomena rather than purely lexical items. Idioms, prov-
erbs, and fixed expressions frequently encode national
mentality, social values, and historical experience,

which cannot always be transferred directly between
languages without semantic loss or pragmatic shift.

From a lexicographic standpoint, the study em-
phasizes the urgent need for more contrastive and the-
oretically grounded approaches in the representation of
phraseological units. Dictionaries should clearly distin-
guish phraseological units from free word combina-
tions and collocations, provide explicit usage labels
(stylistic, pragmatic, and register-based), and include
contextualized examples drawn from authentic lan-
guage use. The integration of corpus linguistics into
phraseography would significantly improve the accu-
racy and relevance of dictionary entries, allowing lexi-
cographers to capture frequency, variation, and real-life
usage patterns of phraseological units.

Moreover, the findings of this research have im-
portant implications for translation studies and foreign
language education. Inadequate or oversimplified rep-
resentation of phraseological units in dictionaries may
lead to mistranslation, pragmatic errors, and misinter-
pretation of culturally loaded meanings. Therefore, im-
proving phraseological representation contributes not
only to lexicographic theory but also to effective inter-
cultural communication and pedagogical practice.

In conclusion, the cross-linguistic representation
of phraseological units in Azerbaijani and English dic-
tionaries remains an evolving field that requires inter-
disciplinary collaboration between phraseologists, lex-
icographers, translators, and corpus linguists. The de-
velopment of specialized bilingual phraseological
dictionaries, digital lexicographic platforms, and cor-
pus-driven resources would mark a significant step for-
ward in addressing existing limitations. Future research
should focus on expanding empirical data, exploring
cognitive and cultural dimensions of phraseology, and
applying modern computational tools to achieve more
precise and user-oriented representations of phraseo-
logical units across languages.
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SOCIAL ANXIETY DISORDERS AND THEIR TERMINOLOGICAL PRESNTATION IN LATIN AND
ENGLISH TERMINOLOGICAL SYSTEMS

Anomauis.

Y cmammi 30iiicneno nopieHAbHUL NIHE80-MEPMIHOIOLIYHUL AHANI3 HALLMEHYB8AHb COYIANbHUX MPUBOICHUX
cmanis. Jlocniodceno emumono2iuny 6aszy KiacuuHux 1amuncbkux iekcem Metus, timor, pavor, angor, wo cmanu
@dyHOameHmom 015 hopMYB8aAHHI CYUACHO20 NOHAMMEBO20 ANAPAMY COYIANbHUX MPUBOINHCHUX p031adis. Y pobomi
nepecnsiHymy KOPeKMHICb BHCUBAHHS OKPEMUX MEPMIHOCNOLYK, NPOCMENCEeHO nepexio i0 IamuHCbKUX ONUCO-
8UX KOHCMPYKYill 00 YHighikosanux komnozumis. [[06edeno, wo 1amuncbka M08a npooosiicye 3abesneywyeamu
KOHYenmyaubHy cmaOilbHICMb MeOUudH020 OUCKYPCY, QHMIUCbKA MepMIHOCUCmeMa adanmye to2o 00 Ou-
HAMIYHUX nompeod CyyacHoi KNiHiYHOI npaKmuKuy.

Abstract.

The article provides a comparative linguo-terminological analysis of the nominations for social anxiety the
lexemes metus, timor, pavor, angor, which formed the foundation of the modern conceptual apparatus of social
anxiety disorders. The work will review the correctness of the us of individual term combinations and trace the
transition from Latin descriptive constructions to unified composites. It is demonstrated that he Latin language
ensures he conceptual stability of medical discourse, while the English terminological system adapts it to the

dynamic needs of modern clinical practice and social contexts.

Knrouosi cnosa: coyianvruii mpugodcruti po3nao, IamuHCbKa MeOUdHa mepmMIiHOI02Is, AH2ITICOKA MepMIHO-
cucmema, 1eKCUKO-CeMAHMUYHA XapaKxmepucmura, emumonozis.
Keywords: social anxiety disorders, Latin terminology. English terminological system, lexical-semantic char-

acteristics, etymology.

Beryn. Bigoma ykpaincbka (axiBUMHS-TEPMiHO-
gor JI. O. CuMOHEHKO BBaXkae, MO ‘“Tporec HOp-
MYBaHHS OyIb-SKO1 TEpMIHOCHCTEMH BiJIOYBA€THCS HA
JIBOX DPIBHSX. JIEKCHYHOMY Ta cioBoTBopuoMy. L[o6
YHOPMYBATH Ha JIEKCHYHOMY PiBHi, HEOOXiHO: &) J0C-
KOHAJIO BUBYHTH (D)aXOBY JICKCHKY, II0 CKJIajacsi B MHU-
HyJoMy; 0) 3BeCTH IO MiHIMyMy 0araTo3Ha4HICTb, CH-
HOHIMIlO, Ha SIKy Tak Oarara aHajli3oBaHa TEPMiHOCH-
crema” [1, c. 134]. ToMy aKTyagbHICTH HAIIIOTO
JTOCITiKeHHS BOaYaeMo y He0O0XiTHOCTI BUBYCHHSI Kila-
CHYHHX JIATUHCHKUX JIEKCEM, SIKi CTaJl OCHOBOIO JIJIsI
BiJOOpakeHHS KiIacudikariil comiadbHUX TPUBOKHUX
po3mais. Mnetbcs mpo Taki MOHATTS 5K CTpax, sKHil
nokrop ncuxoiorivaux Hayk O. I1. Cepreenkosa [ 2,
c.182-186] knacugikye six oxHy 3 QyHIAMEHTAIEHUX
€MOIIi}, 10 BMHHUKAaE y BIANOBIAb Ha peajbHy abo
yaBHY 3arpo3y Ta (obist [2, ¢.195-197], sika BH3HA-

YaeThCsl SIK ippalliOHaIbHUM, IHTEHCUBHUN Ta HEKOH-
TPOJNBOBAaHMUN CTpax, IO HE BiANOBigae peaybHill 3a-
rpo3i.

Mera crarTi — npoaHalizyBaTH IPE3CHTALII0 Ta
SBOJIIOLII0 TEPMIHIB Ha MO3HAYEHHS CTpaxy Bij Kia-
CHYHOT JIATHHU 110 TXHBOI ikcarii y Cy4acHHUX JIaTHH-
CBHKHX, aHIJIOMOBHHUX Ta YKPaiHCHKMX MEINYHUX CIIOB-
HHKaXx.

O06’€eKTOM OCTiKEHHS CIIyTyBald JJATHHCHKI Ta
AHTTIHCHKI TEPMIHM 1 TEPMIHOJIOTI4HI CTIOJTyY€HHS, 10
OIUCYIOTh CTAaHH TPHBOTH Ta CTPaXy.

@axkTHYHMII MaTepian BigiOpaHO 3 Cy4acHUX
JIBO- Ta 0araTOMOBHUX MEIUYHHX CHIHKJIONEINIHIX
CIOBHUKIB [3; 4; 5; 6; 7], MCUXOJOTIYHOTO CIOBHHKA
[8], HaykoBuX myOJIiKaniif CTOCOBHO COILIajIbHOTO TPH-
BOKHOTO po3nany [9]. Jochikyodn eTUMOJIOTio
BiZliOpaHMUX TepMiHiB, 3BepTaHcs 110 cioBHuKa [10].




106

PHILOLOGICAL SCIENCES 7 «COLLOQUIUM=JOURNAL» #8 (273), 2026

MeToau 10CTiAKeHHS. ONTMCOBUH Ta NOPiBHSIIb-
HHM METOJ, €TMMOJIOTIYHMHM aHami3, JEKCUKO-
rpadiYHAN aHaTi3 CyJYaCHHX CHIUKJIONEIUYHUX BH-
JlaHb, Bepu(ikamis BigiOpaHUX TEpMiHIB 32 MKHAPO-
HUMH CTaHJAPTaMH.

Pe3yabTaTH BJacHUX J0CTiTKeHb. SIK BiToMO i3
30epeXeHHX /10 HAaIlINX JHIB TBOPIiB 200 YPHUBKiB TBOPiB
AQHTUYHUX aBTOPIB, Yy KJIACHYHIH JAaTHHCHKIA MOBI
(hikcyeThCsl KiTbKa JCKCHYHHX OJUHUIG HA IIO3HA-
YeHHs MOHATTS «cTpax» [10]. [lo HUX BigHOCATBCS: Me-
tus,us m; pavor, oris m; timor, oris m. 3ynuHuMocs Ha
KOPOTKOMY iH(OPMATUBHOMY aHai31 WX IMCHHHUKIB.

CyOcTtanTuB metus, US M B aHTHYHUX JIiTepaTyp-
HUX JDKEpellaX BUKOPHUCTOBYBABCS B TAKMX 3HAUCHHAX:
1) ctpax, moOoroBaHH!, 00A3HB; 2) IPEAMET CTPaxy; 3)
HeGesneka [10]. Yacro 1e cioso BxusaB Marcus Tul-
lius Cicero (106 p. mo H.e. —43 p. 110 H. €.), aBTOP UHC-
JICHHUX TIPOMOB, PUTOPUYHHAX TPAKTATiB, (pimocodch-
KHX TBOPIB i jinctiB [11, €. 645-650], TpakTytoun Horo
SIK 0OTpYHTOBaHE MOOOKOBAHHS, TIOB’sI3aHE 3 OUIKYBaH-
HAM Mai0yTHBOTO 37a. THHOBMMH B HOro TBOpax €
KoHCTpyKIii: metus ab aliquo, metus propter aliquem,
metus ex aliquo, metus de aliquo — ctpax mepen ku-
Mock; metum habere — BiguyBatu ctpax; metus alienus
— crTpax mepex iHmuMu; metus mortis — crpax
cMmepTi. Y cBoix (imocodchKkHUX TpakTaTax, 30KpeMa y
yerBepTiit kuu3i «Tusculanae Disputationes» [12] Lu-
[IEpOH OMNCY€e CTpax SK LIy CHCTEMY CTaHiB, BHO-
kpemmotoun formido (formido, inis f) — crpax, mo-
6oroBanns (ignoratio finxit formidines — ne3nanms
MOPOAMIIO CTpaxu), metus (metus, us m) — crpax sk
nependavyeHHs YOroch HeEraTMBHOTO, pigritia (pigritia,
ae f) — ninori y po3yMiHHI cTpax mepes 3yCHIuisiM Yu
MaiOyTHROO Tipariero, pudor (pudor, oris m) — copom
SIK CTpax Iepej MOraHow pemyraiiero, terror (terror,
0ris m) — crpax, ax, 10 CIIPUIHHIOE 30BHIIIHE TPEM-
TiHHS Ta Omigicts, timor (timor, oris m) — crpax sik
ouiKyBaHHS sKOroch 31a (in timore esse — Oytu B
cTpaxy abo timorem habere — matu ctpax, 6ositucs),
exanimatio (exanimatio, onis f) — cmeprenbHuii cTpax,
’KaX, KOJIM JIFOJMHA IIiIIEHI€.

IMeHHHUK Pavor, OriS M y 3HaYeHHI «CTpax, Kax)»
BUKOPUCTOBYBAB BIJIOMHII MPUPOJOIOCTIIHUK YaciB
paunboi iMmnepii Gaius Plinius Caecilius Secundus Ma-
jor (23—79 pp. H.e.) y 30epexkeHOMY JI0 ChOTOIHI TBOPI
«Historia naturalis» [13] aust mo3HAYEHHS OHATTS BO-
J000s3Hb — pavor aquae, Tooto, BiH OyB MEPIINM, XTO
NOB’sI3aB Pavor 3 KOHKPETHUM OiOJOTIYHUM CTaHOM.
CyyacHa MeQUYHA TEpPMIHOJIOTISI YHHKA€E BUKOPH-
CTaHHS JBOCIIBHOTO CIOJy4eHHS pavor aquae,
3aMIHUBIIKA WOTO OJHOCITIBHHM TEPMiHOM-KOMIIO3H-
TOM rpenpkoro noxomkents hydrophobia.

Jlekcema timor, OriS m B maBHi 4yacu Maja 3Ha-
yeHHA: 1) cTpax, moOoroBaHHA, O0S3HB; 2) MIaHOOIH-
BU cTpax (mepen Ooramu); 3) mpeaMeT cTpaxy, jkKax
[10]. Sk Gaummo, metus et timor MoXkHa BBaXKaTH CH-
HOHIMaMH, OCOOJIMBO, SIKIIO 3BEPHYTH yBary Ha KOH-
crpykiii timorem habere cfr. metum habere — matn
ctpax; timor alicujus cfr. metus ab aliquo, metus prop-
ter aliqguem, metus ex aliquo, metus de aliquo — ctpax
nepeJ KUMOCh.

VY 3HaveHHI CTpax y Cy4acHii MeIu4YHii TepMiHO-
JIOTiT BUKOPUCTOBYIOTBCS TaKi JICKCHUYHI OJMHUII, 5K

metus, us m, timor, oris m et pavor, oris m, gedinimis
SKNX 3BOAUTHCS JO HACTYITHOTO: CTaH XBHIIIOBAHHS,
TPHUBOTH, HECIOKOIO, 3yMOBICHMI OUYiKyBaHHAM HO-
rOCh HENpHEMHOTO, HebaxkaHoro [7, T. 3, c. 712].
[IpoTe B aHTMHCHKIH MEIUYHIN TEPMiIHOCHCTEMI CHO-
CTepiraeTbcs dYiTKa CeMaHTWYHA AuepeHIiaris:
fear/fright [7, . 3, c. 712] vs timor — ctpax sk peaxiis
Ha peanbHy 3arposy i dread [3, p.332] vs metus —
CTpax sIK OYiKyBaHHS MallOyTHBOI ysSBHOI 3arpo3H.

[eniaTpy, HEBPOMATONOTH 1 MCHUXOJIOTH CTHKa-
I0ThCS 3 JIBOMa TEPMIHOJIOTIYHMMHU CIIOJIY4YEHHIMHU
pavor nocturnus — HIYHUI TepeNsK y MaJIeHbKUX
JITeH, M0 XapaKTePH3YEThCS PAITOBHM HPOOYIKEH-
HSIM 3 BUPa30M jKaxy, KpUKOM, TpeMTiHHsM et pavor di-
urnus — JIeHHWH >XKaX, HaIagu TPUBOTH y MiTEH, mI0
CIIOCTEpiratoThCs Iix yac 00ixHBOTO CHY. B aHTmiliCch-
KOMY BapiaHTi Hal9acTiIIe BAKOPUCTOBYIOTHCS IIi caMi
JIATHHCHKI TEpMiHOMOTIuHI cronyuenns [5, vol. 2, p.
1734] sk maHWHA ICTOPUYHIN TPaauIlii, IPOTE Y CIOB-
HUKY [3, p. 332] B anrmiifickkoMy BapiaHTi 3a)ikCOBaHO
TepmiH Night-terrors, a eHIUKIONEIMIHIUIA CITOBHHUK [7,
T. 3, ¢. 713] HaBOAWTP IHIIWIT aHTITIHCHKUIA BapiaHT —
night-mares. B ICD-10 [14] koxeH i3 X TepMiHiB Ma€e
cBiit kom: night terrors — e F51.4, a nightmares —
F.51.5

3ayBaKMMO TaKOXK, 1110 CIOBHHUK [4, VOl. 2, p. 266]
CHHOHIMOM JI0 Pavor NOCtUrnus HasuBa€ CIOJydCHHS
angor nocturnus, ofHaK y BCiX iHITUX €HITMKIIOTICIY-
HUX CIIOBHHKax Takoi iH(popMaIii Hemae, TOMY
CYMHIBA€EMOCSI B KOPEKTHOCTI BHUKOPHCTAHHS IHOTO
TEpMIHOJIOTIYHOTO ~ CIIOJYYEHHS Ha  IO3HAYCHHS
JIarHO3y «HIYHHH JKaxX», BKJIKOUYEHOro 70 V Kiacy
«Po3itaay ncuxikyd Ta noseAiHku» mix kogom F 51.4.
MKX-10. B anrnomoBuomy opwurinani ICD-10 mns
kony F 51.4. BcTaHOBNIEHO €OWHUII HOPMATHBHUM
tepmin sleep terrors (night terrors). YV narunchbkiit
Bepcii kmacudikaropa, sika TPAJUIIHHO CYTIPOBOIKYE
HaIllOHAbHI BHJAHHA, HATp., B [16, Str. 332] Bukopu-
CTOBYETHCS JIAIIIE PAVOr Nocturnus. B odimiiHuX M0Ky-
MeHTax BOO3 (14) coBo angor y iboMy KOHTEKCTI He
BXKHMBAETHCSL.

[Mpore, sk TmOKa3ag0 [OCHIKEHHS, TEPMiHO-
JIOT14YHI CIIOJIy4€HHs 3 angor MapKylTh CTaHH 3i cre-
U(}IYHAM COMaTUYHUM MPOSIBOM, 1110 3yMOBJICHO €TH-
MOJIOTi€10: IMEHHHK angor, OriS M € MOXiJHUM YTBO-
peHHSM BiJ JiecioBa ango, ere — CTHCKATH, TyIIUTH.
Lle mosicHIOE BHYTPILIHIO JOTIKy TaKUX TEPMiHIB, SIK
angor neuroticus [6, c. 31] (aura. neurotic anxiety) —
BIZIUYTTSI CTpaxy HEBPOTHYHOTO Xapakrepy, angor oc-
ularis (cyuacHa anrmiiiceka: ocular anxiety associated
with amaurosis fugax) — ctpax HeMHHY4Oi CINOTH,
IO  CYNPOBO/UKYEThCS  HamajaMH  3aTbMapeHHs
(IMOBipHO, BHACHIJIOK aHTiOCMa3My CYIWH odeh [5,
vol. 1, p. 118], angor pectoris (syn. angina pectoris) —
rpynHa xkaba, e KIIF0YOBOIO 03HAKOIO € O1JIb CTHCKAIO-
YOro XapakTepy HamaJl CYHpPOBOIDKYETbCS OoieM
cruckarouoro xapakrepy [4, vol. 1, p.113]. lopeuro
3ayBaUTH, IO B CYYacHI aHTJIOMOBHIM MeIW4HIN
TepMIiHOCHCTEMI MpsSAMHUN eKkBiBaJeHT angor ocularis
MIPAaKTHYHO HE BXKUBAETHCS. 3aMICTh HHOTO BUKOPHUCTO-
BYIOTh OIMCOBI TEPMIHHU 3aJIC)KHO BiJ| TOr0, HA YOMY
pobuthes akueHT. OTke, 3arajbHe MO3HAYCHHS TPH-
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BOT'H, [TOB’I3aHOI i3 30poM, mo3Ha4YaeThes ocular anxi-
ety a6o visual anxiety; HaB’sI3IMBHI CTpax BTPATH 30py
scotomaphobia a6o typhlophobia; sxmo axunenr Ha
¢ismuEnx cuMmmToMax — amaurosis fugax; sxmo
HImeThCs came TIPo CIiasM CYIHH ouei — ocular angio-
spasm aGo retinal vasospasm.

VY mporeci TOCTIIKEHHS MU 3BEpPHYNIH yBary Ha
BY3bKOCIICIIaJi30BaHl T'PEKO-TaTHHCHKI KOMIIO3UTH,
AKi TUQEpeHIIOITh CoLliallbHI TPUBOTH, OB s3aHI 3
«MOBJICHHEBUMH (0o0isiMu». B Menuuniii TepmiHOCH-
CTeMi JUIsl TIO3HAYECHHS TaKOTO CHenU(igHOTrO CoLiab-
HOTO TPUBOXKHOTO PO3J1ally BUKOPHCTOBYETHCS HH3Ka
TEPMIHiB:

no2ogobis — nam. logophobia, ae f, anen. logo-
phobia — Hap’si3;mMBHI CTpax TOBOPHUTH, BUCTYIIATH 3
npoMoBoio [7, T. 3, c. 483] gepe3 Taki meeKTH MOB-
JIeHHS, K HE3JaTHICTh BUMOBJIATH OKpEMI ClIOBa 4H
CXHMJIBHICT 10 3aiKaHHs. 3a CTPYKTYPOK Ll HOMiHa-
THUBHA OJJUHHUIISA BiTHOCUTHCS 10 TCPMIiHIB-KOMIIO3HTIB
IPELBKOr0 TMOXOMKEHHS, MICTHTh y CBOEMY CKJIaji
KOMIIOHETH AOYOG — CJIOBO, MOBa + @O0c — cTpax;

TEPMIiH-KOMITO3HUT anoghobis — nam. lalophobia,
ae f, awen. lalophobia — nap’s3muBHil cTpax MOB-
JICHHs, XBOpOOHMBe HebakaHHs roBoputH [7, T.3, C.
430] eTUMOJIOTIYHO TOB'SI3aHUH 3 TPEIBKUM JTi€CIIOBOM
AOAE® — PO3MOBIIAIO Ta 3ralaHOTO BHUIIE KOMIIOHCHTA
@6Poc — crpax. [IpuuanHOIO NManogoOii € 3aikaHHT —
nar. balbuties, ei f, anen. stammering, stuttering —
po3Jal MOBJICHHS, IKUI XapaKTePU3YEThCS MUMOBIJIb-
HUM TIOBTOPEHHSM OKpEMHX 3BYKiB, CKJIamiB abo 3a-
TPUMKOIO iX BUMOBH [7, T. 3, ¢. 117]. 3ayBakumo, 1110
MOHATTS 3aiKaHHs B CYy4acHI MEAMYHIN TepMiHOJOTIT
MO3HAYAETHCS IlI€ TAKUMHU TEPMIHOJOTIYHUMH OJIH-
HUIIMH, sIK TicenmizmM — Jiat. psellismus, i m (Bix rpers-
KOTO IMEHHUKA YOAMGUOG — 3aiKaHHs): pO3JIad MOB-
JICHHS1, TIOB'SI3aHUI 3 HEBUPA3HOK BHMOBOI OKPEMHUX
NPHUTOJIOCHHX a0 3aMiHa 1X iHIIMMH; MPUYMHA TAKOTO
CTaHy — po3konuHa migHeOinHs, anrm. psellism;
morinanist — jart. mogilalia, ae f (uoyig — Baxko +
KIiHIICBUH TPEIBKUI TEPMiHOETEMEHT -AOALL — CTO-
CYeTbCS JO MOBH, MOBJICHHS, NIEpHBAT BiJ Ji€ciioBa
AoAéw), amrr. mogilalia, molilalia — pisaoBHUx
3aikaHHS 3 YTPYJHEHOI BHMOBOK OKPEMHX ClIiB;
mucianis — nat. dyslalia, ae f (rpeuskuii npedike dvo
— BKa3ye Ha 3aTPyAHEHHS YOro-HeOyap + -Aold),
aurn. dyslalia: HeBMiHHS MPaBHIBHO W WiTKO BUMOB-
JISITH OKpeMi 3BYKH ¥ CJIOBa; mapayamis — JiaT. para-
lalia, ae f (rpeubkuit npedikc mopo- y 3HAUCHHI BiAXH-
JIeHHsI Biji 4yoro-ueOyap + -AaAwd ), auri. paralalia:
pO3Ja] MOBJICHHS, Y pa3i SIKOTO OJWH JI3BIHKHH 3BYK
3aMIHIOETHCS IHIIMM. SIK BHJHO 3 BHILEBUKIAIEHOTO,
NpOaHali30BaHi TEpMIiHOJIOTIUHI OAMHMII HE € abco-
JIOTHAMH CHHOHIMAMH, TOMY KOPEKTHICTh BHKOPH-
CTaHHA TOTO YH iHIIOTO TepMiHa B mpodeciiiHiil Ko-
MyHIKallii HampsMy 3aleXxuTb Big Horo iH(pOp-
MallifHOTO  HAaBaHTAXEHHS Ta  TEPMIHOJOTIYHOI
KOMITETEHTHOCTI (haxiBIIs;

TICUXOJIOTIYHNAN CTaH, 3a SKOTO JIIOJMHA BiTIyBae
HaJIMIpHHH CTpax, TPUBOTY a00 MaHiKy, SKIIO BOHA Yy€
okpeMi cioBa 4M (pasu 1 HaBITh pPEYECHHS, KO-
nubikyeTses ribpuaaum TepMidom verbophobia, ae f,
awnen. verbophobia;cTpykTypHUMH OMHHISIMH  J10-
CJIIZPKYBAHOTO TEPMiHA € JJATUHCHKUH NMPETo3uLiHHNI

eneMeHT Verb-, mo € ocHOBOIO 10 iMeHHHKa verbum, i
N — CIOBO + KIiHIEBUH TPEIbKAN TEPMiIHOCIEMEHT —
phobia — crpax, 6os3ub. OcobH, sAKi CTPaKIAOTh Ha
BepO0(d0Oiro, HAMArarOThCSI YHHKATH KOHTaKTy 3 Ta-
KHMHU CIIOBaMH, (ppa3amMu, peueHHIMH, 100 HE CIIPHUIH-
HUTH TICHXOJIOTIYHUHN TUCKOM(OPT;

ncuxoJoriuauii TepMmin peiraphoba, ae f, awnen.
peiraphobia yTBopeHHii 3 BUKOPHCTaHHSAM IPELBKOTO
IMEHHHUKA TEIPO. - TOCHi, mpoda + pofoc — crpax [7, T.
3, ¢. 146]. 3rigHo IHIIKMX AaHHUX, €THMOJOTIS I[LOTO
TepMiHa MOB’s3aHa 3 TPEIbKAM IMCHHHKOM TTOPPNGial ¥
3HAYCHHI «BIJBEPTICTh, BIAKPUTICTHY. Jledinimis
BOTO TEPMiHA 3BOJHUTHCS O HACTYITHOTO: HaB’SI3JIH-
BUH CTpaxX NPHUBCEIIOJHUX BHCTYIIIB, BUSBICHHS CBOIX
OYyMOK abo ifeil mepen Tpymnoro Jrogel. 3a CTaTUCTH-
KOIO, IIe IpyTa 3a MOMHUPEHICTI0 Pobis; mepiry mo3u-
1iro Tociaae TepMin aropagobis (tar. agoraphobia, ae
f, anen. agoraphobia) — naB’s31uBHit cTpax nepen Be-
JIMKMMU [TPOCTOPAMHU ILIOIL, ITUPOKUX BYJIHIb;

3 TaHIYHUM CTPaxoM ITyOJiYHHUX BHCTYIIIB MOB's-
3aHMi aTHHCHKHIA TepMin glossophobia, ae f (rpems-
KAl IMEHHUK YA®OoO — sA3uK + @OPoc — crpax ),
anen. glossophobia. Maiike Bci cydacHi eHIMKIIONE-
JMYHI CIIOBHUKH HasuBaroTh TepMinu glossophobia et
lalophobia cunonimamu;

onHi€r0 3 mommpeHux Gooiit € epeBTOPpOist/epeii-
tohobist — zam. ereutophobia, ae f (rpeuske aiecnoBo
£pevbm — pobro YepBOHUM + POBOG — CTpax), aHel.
erythrophobia: HaB’s311MBUil cTpaX MOYEPBOHITH Iie-
pexn my6umikoro abo criBpo3MOBHUKOM [7, T. 3, c. 89; 3,
p- 132]. [lesiki MeuuHi €HIUKIIONEANYHI CIIOBHUKH [3;
4] cunonimoM 10 ereutophobia HazuBarOTh TaTHHCHKHI
tepmiH erythrophobia (rpetpkuii npukMeTHHK £pVOPOG
— 4yepBOHUH + POPOC — cTpax), sIKUil Mae 3HAUCHHS
«HEMOTHBOBaHa OOsI3Hb YEPBOHOTO KOJBOPY» Ta
BIIACHE «OOSI3HP MOYEPBOHITH B MPUCYTHOCTI 1HIITHX
JIOAE.

JlaTrHCHKA MOBa TPAaTUIIIHO POPMY€E PYHITAMEHT
MEIUYHOI HOMEHKJIATYpH Yepe3 CHUHTE3 IPELbKHX Ta
JATHHCHKUX KOMITOHEHTIB. 3o0kpema, y MKX-10 3a-
KpIIJIeHO KIACHYHUI NaTWHCHKUM TepMin phobia so-
cialis (ocHoBHuit kox F 40.1), 10 onmucyeThes sIK cTpax
KPUTHUYHOI OI[IHKH a00 IPUHIDKEHHS B COLlIaIbHUX CH-
Tyarisx. Xowya mo 1980-x pokiB B aHIJiiChKii
TepMiHOcHCcTeMi ocHOBHHM OyB Tepmin social phobia,
3 1990-x pokiB (micis Buxomy DSM-1V) crmo-
crepiraerhes foro Tpancdopmartist y social anxiety dis-
order. Ile crpusie yHidikanii TepMiHOCHCTEMH Ta 3a-
Oesrneuye eeKTUBHY TOPH30HTAIBHY KOMYHIKaIio. V'
MKX-11 me#t mepexin 3aBepIIEHO: 3aMIiCTh BY3bKHX
rpeupkux TepMiHiB (Hamp., glossophobia) renep Buko-
PHCTOBYIOTBCS MPO30PIi OMUCOBI cronyku (Hamp., fear
of public speaking), mo inTterpoBani B €muHy KaTe-
ropito social anxiety disorder (6B04) [17].

BucHoBok. Buknanenuii B cTaTTi MaTepiai cripsi-
MOBaHUN Ha (GOpPMYBaHHS MJTICHOTO PO3YMiHHS
TEPMIHOJIOTI] IOJJ0 COILiATbHUX TPUBOXKHHUX PO3NALIiB
Ta TOKJIMKAHUH 3amobirTH TepMiHOJOTIUHIN HEOTHO-
3HAYHOCTI B HABYANIBHIH, KIIHIYHIN Ta HAYKOBIH JisUTb-
HOCTI.
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THE EVOLUTION OF THE FATHER FIGURE IN REALIST NOVELS: ABDULLA QODIRIY AND
CHARLES DICKENS

Abstract.

This article examines the evolution of the father figure in the realist novels of Abdulla Qodiriy and Charles
Dickens. Through a comparative literary analysis of Qodiriy’s O ‘tkan kunlar (Bygone Days) and Mehrobdan
chayon (Scorpion from the Altar), alongside Dickens’s David Copperfield and Great Expectations, the study ex-
plores how fatherhood is represented within different social and cultural contexts. The findings reveal that while
Qodiriy portrays fathers as moral leaders and guardians of traditional values, Dickens emphasizes the psycho-
logical and ethical dimensions of fatherhood, often presenting surrogate or symbolic fathers. Despite cultural
differences, both authors use the father figure to reflect social realities and influence the moral development of

their protagonists.

Keywords: realism, father figure, Abdulla Qodiriy, Charles Dickens, comparative literature, family values.

INTRODUCTION

Realist literature emerged as a literary movement
that sought to represent everyday life with accuracy and
authenticity, emphasizing social conditions, human re-
lationships, and moral dilemmas rather than idealized
or romanticized depictions of reality [1]. Through its
focus on ordinary people and social issues, realism be-
came a powerful means of examining the complexities
of human experience and the structures that shape indi-
vidual lives [2].

One of the most significant aspects of realist fic-
tion is its portrayal of family relationships. Within the
family, the father figure often occupies a central posi-
tion, serving not only as a parent but also as a symbol
of authority, moral guidance, and social values. Liter-
ary scholars have noted that representations of father-
hood frequently reflect broader cultural attitudes to-
ward power, responsibility, and social order [3]. Con-
sequently, the study of father figures provides valuable
insight into both character development and the social
realities depicted in realist novels.

Among the prominent writers of realist literature,
Abdulla Qodiriy and Charles Dickens occupy distin-
guished positions in Uzbek and English literary tradi-
tions respectively. Qodiriy, widely recognized as the
founder of the modern Uzbek novel, used his works to
explore the tensions between tradition and social
change in Central Asian society during the late nine-
teenth century [4]. Similarly, Dickens portrayed the
challenges of Victorian England, paying particular at-
tention to family dynamics, social inequality, and moral
development [5]. Although separated by geography,
culture, and historical context, both authors regarded
the family as a fundamental social institution and fre-
quently employed father figures to express broader
concerns about society and human behavior.

In Qodiriy’s novels, fathers often embody wis-
dom, responsibility, and cultural continuity, while
Dickens presents a wider range of paternal figures, in-
cluding absent, flawed, and surrogate fathers. These
differing representations reveal how concepts of father-
hood evolve according to specific cultural and social
circumstances. At the same time, both writers use pa-
ternal characters to influence the moral growth of their

protagonists and to comment on the societies in which
they live.

This study investigates the evolution of the father
figure in the realist novels of Abdulla Qodiriy and
Charles Dickens through a comparative literary analy-
sis. By examining the social and moral functions of pa-
ternal characters, the research seeks to identify both
common patterns and significant differences in the au-
thors’ portrayals of fatherhood.The study is guided by
the following research questions: How is the father fig-
ure represented in the selected novels of Abdulla
Qodiriy and Charles Dickens?What social and moral
functions does the father figure perform?How does the
evolution of fatherhood reflect the realist principles of
both authors?

METHODS

This study adopts a qualitative comparative liter-
ary approach to investigate the evolution of the father
figure in the novels of Abdulla Qodiriy and Charles
Dickens. Qualitative literary analysis is particularly ef-
fective for examining characters, themes, and social
meanings embedded within literary texts, as it allows
researchers to explore how literary representations re-
flect cultural and historical realities [6].

The primary texts selected for this study are Ab-
dulla Qodiriy’s O ‘tkan kunlar (Bygone Days) and
Mehrobdan chayon (Scorpion from the Altar), together
with Charles Dickens’s David Copperfield and Great
Expectations. These novels were chosen because they
are among the most influential works in Uzbek and
English realist literature and provide rich material for
examining family relationships and paternal authority.

Close textual analysis was employed to examine
the characterization of father figures, their narrative
functions, and their influence on the moral and psycho-
logical development of other characters. Special atten-
tion was given to the fathers’ interactions with their
children, their role within the family structure, and the
values they embody. Such an approach enables a deeper
understanding of how fatherhood is constructed and
represented in realist fiction [7].

Furthermore, the study utilizes a comparative lit-
erary framework to identify both similarities and differ-
ences between Uzbek and English literary traditions.



https://doi.org/10.5281/zenodo.20764433

110 PHILOLOGICAL SCIENCES 7 «COLLOQUIUM=JOURNAL» #8 [(273), 2026

Comparative literature provides valuable tools for ex-
amining how authors from different cultural back-
grounds address common human experiences while re-
sponding to distinct social and historical circumstances
[8].

To strengthen the analysis, the study also draws
upon scholarly works on realism, family studies, and
literary criticism. These theoretical perspectives help
situate the selected novels within broader literary and
social contexts and contribute to a more comprehensive
interpretation of the father figure as both a literary de-
vice and a social symbol [9].

RESULTS

The analysis reveals significant differences and
similarities in the representation of father-
hood.Qodiriy’s novels, fathers are generally portrayed
as respected authorities who embody wisdom, respon-
sibility, and moral integrity. Yusufbek Hoji in O ‘tkan
kunlar exemplifies the ideal father figure. He is de-
picted as thoughtful, just, and concerned with both fam-
ily welfare and social progress.

In Qodiriy’s novels, the father figure plays several
important and practical roles in family and society. He
helps to preserve family values and cultural traditions,
making sure they are passed on to the next generation.
At the same time, he guides younger family members
morally, helping them understand what is right and re-
sponsible.

He also represents stability within society and re-
flects a sense of national identity. In many situations,
he stands between old traditions and new changes, try-
ing to balance both and reduce conflict.Because of
these roles, fatherhood in Qodiriy’s works is not just
about strict authority. It develops into a more thought-
ful and responsible kind of leadership, based on wis-
dom, experience, and awareness of social change.

Dickens presents a more diverse and psychologi-
cally complex portrayal of fatherhood. Biological fa-
thers are often absent, ineffective, or replaced by surro-
gate father figures. In David Copperfield, the protago-
nist grows up without a biological father, which
significantly shapes his emotional development.

Similarly, in Great Expectations, Joe Gargery
functions as a moral father despite lacking formal au-
thority. Dickens emphasizes qualities such as kindness,
compassion, and ethical responsibility rather than patri-
archal power.

The father figure in Dickens’s novels serves to:

e Support the protagonist’s moral growth.

o Highlight social inequalities and family insta-
bility.

e Demonstrate the importance of emotional
care and guidance.

o Critique traditional forms of authority.

Consequently, fatherhood evolves from a biologi-
cal relationship into a moral and psychological institu-
tion.

DISCUSSION

The findings indicate that both authors employ the
father figure as a reflection of social values, yet their
approaches differ considerably. In realist literature,
family structures are often used to reflect broader social
and moral systems [1], [2]. From this perspective,

Qodiriy’s father figures represent the continuity of na-
tional traditions and social responsibility within the
family structure, where authority is generally respected
and considered beneficial when exercised wisely [4],
[14].

In contrast, Dickens presents a more critical view
of traditional authority. His works often emphasize
emotional relationships and moral development over
rigid social hierarchy [5], [17]. In his novels, genuine
fatherhood is defined more by care, sacrifice, and moral
support than by biological connection or social status
[3], [16]. This shift reflects Dickens’s broader concern
with social inequality and human compassion in Victo-
rian society [18].

Despite these differences, both writers share a re-
alist commitment to depicting the influence of family
relationships on personal development [1], [11]. Their
father figures function not only as family members but
also as symbols of broader social and ethical ideals. In
both cases, the evolution of fatherhood reflects chang-
ing perceptions of authority, responsibility, and human
relationships within their respective societies [12], [13].

CONCLUSION

The comparative analysis demonstrates that Ab-
dulla Qodiriy and Charles Dickens offer distinctive yet
complementary visions of fatherhood within the realist
tradition. Qodiriy portrays fathers as moral leaders who
preserve cultural values and promote social harmony,
while Dickens presents fatherhood as an ethical role
grounded in compassion and personal sacrifice. In both
cases, the father figure evolves beyond a simple famil-
ial role to become a significant literary device for ex-
ploring social realities and human development.
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REPRESENTATION OF HAPPINESS/UNHAPPINESS CONCEPTS THROUGH METAPHORS IN
THE ENGLISH AND UZBEK FOLKTALES

Abstract:

The study is concerned with conceptual metaphors used in the English and Uzbek folktales to verbalize the
concepts of happiness/unhappiness. The qualitative comparative analysis is based on the cognitive theory of met-
aphors, proposed by Lakoff and Johnson and further developed by Kovecses. The results indicate that both cultures
employ a rich set of metaphorical models such as HAPPINESS IS A BIRD, HAPPINESS IS A JOURNEY,
HAPPINESS IS LIGHT, UNHAPPINESS IS A LIQUID and UNHAPPINESS IS A PHYSICAL INJURY. Some met-
aphors are universal, e.g., UNHAPPINESS IS A LIQUID (tears), while others are culture-specific, e.g., the Uzbek
metaphor HAPPINESS IS A BIRD (baxt qushi) and the English metaphor HAPPINESS IS BEING ABOVE (over
the moon). The study finds that metaphoric conceptualization is not only a linguistic phenomenon but also a re-
flection of deeper cultural cognition, value system and world view. The findings contribute to cross-cultural cog-
nitive linguistics and folklore studies by showing the grounding of abstract concepts in embodied and culturally

shaped experience.
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guistics, comparative analysis, Lakoff and Johnson.

Introduction. The study of abstract concepts such
as happiness and unhappiness has long been of interest
to philosophers, psychologists and linguists. However,
the cognitive turn in linguistics, and the work of George
Lakoff and Mark Johnson (2003) in particular, has
moved the focus away from mere lexical analysis and
towards the conceptual structures that underlie human
thought and language. Lakoff and Johnson argue that
metaphors are not just rhetorical devices, but are central
to human cognition. They argued that “Our normal con-
ceptual system, by means of which we both think and
act, is fundamentally metaphorical in nature” (Lakoff
& Johnson, 2003, p. 3).

Folktales, as the source of collective cultural wis-
dom, provide a unique window into how abstract con-
cepts are metaphorically constructed and transmitted
across generations. They are not merely entertaining
stories but reflect the moral, ethical and existential val-
ues of a community. Happiness (baxt) and unhappiness
(baxtsizlik) are the universal human concerns but their
metaphorical conceptualization may vary significantly
across cultures due to the differences in environment,
lifestyle, religion and historical experiences.

The present study seeks to bridge the gap in the
existing literature by conducting a systematic compar-
ative analysis of conceptual metaphors of happiness
and unhappiness in Uzbek and English folktales. Meta-
phor in literature and in everyday language has been
studied before, but there are only a few studies of met-
aphorical representation of emotions in folklore from a
cross-cultural perspective. The goal of this study is to
answer the following questions:

1. What are the conceptual metaphors used in the
expression of happiness and unhappiness in Uzbek
folktales?

2. What conceptual metaphors are used to express
happiness and unhappiness in English folktales?

3. What are the similarities and differences in the
metaphorical systems of the two cultural traditions?

This study is important for several reasons. Firstly,
it contributes to the field of cognitive linguistics by
providing empirical evidence from a non-Western (Uz-
bek) cultural context. Secondly, it contributes to our un-
derstanding of the cultural construction of emotion con-
cepts. Thirdly, it has some implications for folklore
studies, translation studies and intercultural communi-
cation.

Literature review. This work is based on the con-
ceptual framework of Conceptual Metaphor Theory
(CMT) developed by Lakoff and Johnson (1980, 2003).
According to CMT metaphor is a cross-domain map-
ping from a concrete domain of physicality to an ab-
stract domain of intangibility. For example, the concep-
tual metaphor LOVE IS A JOURNEY maps elements
from the domain of travel (source) onto the domain of
love (target), allowing us to talk about “where we are
going” in a relationship. This framework was further
developed by Kdvecses (2005, 2010), who focused on
the importance of cultural context for metaphorical
conceptualizations. He argued that some metaphors are
universal because they are grounded in shared bodily
experiences (e.g., HAPPY IS UP), while others are cul-
ture-specific and reflect local environmental, social,
and historical factors. Kévecses found that we can un-
derstand emotions such as happiness by studying the
metaphors, metonymies, related concepts and cul-
tural/cognitive examples.

When people talk about happiness in English they
often say it is like a liquid that fills them up with joy or
a light that shines bright or a feeling of moving up. Hap-
piness is like a fluid happiness is like a light happiness
is, like a movement these are all ways that people talk
about happiness. Unhappiness is frequently conceptu-
alized as darkness, a burden, or a physical wound. In
Uzbek, preliminary research suggests a strong presence
of bird metaphors for happiness (baxt qushi) and so-
matic metaphors for unhappiness (yurak-bag‘ri
ezilmoq). The present study builds on these observa-
tions by systematically analyzing a corpus of folktales.
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Methodology. This study employs a qualitative,
comparative, and descriptive research design. The anal-
ysis is corpus-based. The corpus consists of 149 Uzbek
folktales and 149 English folktales, selected from
standard collections. The Uzbek tales include “Uch
og‘ayni botirlar”, “Rustamzod va Sherzod”, “Tohir va
Zuhra”, “Mohistara”, “Chumchug,"” "Sohibjon bilan
Ahmadjon," "To‘qliboy," "Qulugboy," "Avom folchi,"
and "Sehrli shamchiroq” and others The English
folktales include folktales such as "Jack and the Bean-
stalk," "The Three Little Pigs”, "The Pied Piper," “Jack
the giant killer”, “O, Binnorie’, “A pottle of brains”, “A
dream of Heaven”, “A little man” and others.

The data were collected through the search section
of the corpus analysis toolkit AntConc 4.3.1., and man-
ual reading and annotation of the texts. All metaphori-
cal expressions referring to happiness and unhappiness
were identified, extracted, and classified according to
their source domains. Frequency counts were recorded

for the Uzbek corpus, while the English corpus was an-
alyzed for recurrent metaphorical patterns.

The analysis followed three stages: (1) identifica-
tion of metaphorical expressions; (2) grouping them
into conceptual metaphors (e.g., HAPPINESS IS A
BIRD); and (3) comparing the frequency and distribu-
tion of these metaphors across the two folktale corpora.
The analysis was guided by Lakoff and Johnson’s
(2003) mapping principles and Kdvecses’ (2005) cul-
tural-cognitive approach.

Results. The analysis of the Uzbek folktale corpus
revealed seven major metaphorical models for
HAPPINESS while the concept of UNHAPPINESS
metaphors included five major models. The metaphor-
ical models for happiness is shown in the table 1 with
frequency indicators and meaning in the English lan-
guage and unhappiness metaphor models with such
data are represented in table 2. The exact examples
taken from the folktales are also given after the tables.

Table 1.
Models for conceptual metaphors of Happiness.
Verbalizer | Frequency | Meaning
HAPPINESS IS A BIRD
baxt qushi 4 symbolic image of happiness
davlat qushi wealth and happiness

baxt qushini ushlamoq

to achieve happiness

baxt qushini izlamog

to seek happiness

baxt qushini qo ‘Iga kirgizmoq

to attain happiness

baxt qushini uchurmoq

to lose happiness

davlat qushi qo ‘nmoq

happiness has come

I LN

davlat qushini uchurmoq

to regain happiness

HAPPINESS IS A JOURNEY

baxt yo ‘lda topilmogq

happiness is found on the road

baxt oviga chigmoqg

to go in search of happiness

baxt gidiruvchi

a seeker of happiness

ko ‘ngli ochilmog

to be happy

bahri-dili ochilmoqg

to feel relieved

ko ‘nglini ochmogq

to make happy

1
1
1
HAPPINESS IS OPENING
2
2
1
1

tolei ochilmoq luck has opened

baxt-igbol ochilmog 1 fortune has turned
HAPPINESS IS CHEERFULNESS (CHOG‘LIK

dimog ‘i chog* bo ‘Imoq 12 to be in good spirits

vaqti chog ‘ bo ‘Imoq 5 to have a good time

ko ‘ngli chog* bo ‘Imoq 2 to be joyful

dimog ‘ini chog’ qilmoq 3 to cheer up

HAPPINESS IS REACHING
boshi osmonga yetmoq 1 extremely happy
og ‘zi qulog ‘iga yetmoq 1 very happy

murodiga yetmoqg 50+

to achieve one’s desire

HAPPINESS IS INADEQUATE SPACE (SIG‘MASLIK)

sevinchi ichiga sig ‘may 2 to be extremely happy

0 zida yo ‘q sevinmoq 2 to be overjoyed

haddan tashqgari sevinmoqg 1 to be excessively joyful
HAPPINESS IS LIGHT

yuzi yorug* 5 happy, joyful

ko ‘ngli yorug* 6 Content

chehrasi ochilmoq 4 to become cheerful

Happiness is a bird is the most prominent meta-
phor in the Uzbek folktales. It conceptualizes happiness
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as a bird that can be caught, held, lost, or released. The
verbalizers of this model cannot be translated into Eng-
lish directly. For instance, baxt qushini izlamoq cannot
be translated as to search happiness bird. Its correct
equivalent is to search for happiness. Examples for this
model: ”Baxt qushini ushlamog uchun baxt oviga chi-
qingiz”/”Go to search for your happiness in order to
achieve it”. (from the folktale Uch og‘ayni botirlar).
The word by word translation would be totally different
here. This is because “baxt ovi-happiness hunting” they
are not going for hunting happiness but to search their
happiness. In hunting, the result is achieved through
someone’s efforts and luck. That is why here gaining
happiness is compared to hunting. “Davlat qushi kelib
Rustamzodning boshiga qo‘ndi”/”Rustamzod achieved
happiness/fortune”. (from the folktale Rustamzod va
Sherzod). The sentence cannot be translated as “The
fortune/happiness bird is on the head of Rustamzod”
since happiness/fortune is compared to bird here. This
metaphor is associated with ancient method which is
described in the myths: if the country was left without
the king, people would fly khumo bird and someone
which this bird was settled would be pointed as the king
of this country. That is why in this metaphor happi-
ness/fortune is compared to the lucky situation of hav-
ing that bird on Rustamzod’s head. “Mening baxt

qushim sendirsan”/ You are my happiness. (from the
folktale Uch og‘ayni botirlar). The character is telling
that the listener is his/her happiness not just a happiness
bird. Happiness is a journey is the second model. Ex-
amples include “Baxtingiz yo‘lda topib olmoq uchun
dunyoni ko‘rgani yo‘lga chiqingiz”/ Happiness is on
your way, to find it, start your journey to see the world.
(from the folktale Uch og‘ayni botirlar). Happiness is
an opening is the third model, examples “Ko‘nglim
ochildi” (Chumchuq). “Bahri diling ochilib ketadi”
(Sohibjon bilan Ahmadjon). Happiness is cheerful-
ness examples:”’Dimog‘i chog® bo‘lib” (Qulugboy,
Avom folchi)."Dimog‘ingizni chog‘ qilamiz" (Rustam-
zod va Sherzod). Happiness is reaching examples:
"Boshi osmonga yetib" (To‘qliboy)."Xursand bo‘lib,
og‘zi qulog‘iga yetibdi" (Sehrli shamchiroq). Happi-
ness is inadequate scape examples include Sevinchi
ichiga sig‘may qoldi" (Rustamzod va Sherzod)."O‘zida
yo‘q sevinib" (Tohir va Zuhra). Happiness is light
model example:"Juda shodlanib, chehrasi ochilar edi”
(Mohistara).

In the Uzbek Folktales corpus 5 models of Meta-
phors indicating Unhappiness were found. Tabel 8 be-
low illustrates all these 5 models including their mean-
ing in the English language and example sentences
from the folktale texts.

Table 8.

Conceptual metaphor models for Unhappiness

Verbalizer | Meaning

| Example

UNHAPPINESS IS HEART/CHEST INJURY

bag ‘ri kabob intense grief

"Bag‘ri kabob ko‘rinibdi"

bag ‘ri ezilmogq

to feel pity/sorrow

"Alamdan bag‘ri ezilib"

yurak-bag ri ezilmoq

to be deeply saddened

"Yurak-bag‘ri ezilib"

UNHAPPINESS IS INTERNAL DISORDER

ko ‘ngli buzulmoq to be upset

"Ko‘ngli buzulib"

ko ‘ngli og ‘rimoq to be sad

"Ko‘ngli og‘riganday bo‘ldi"

ko ‘kragini zaxga bermoq

to grieve deeply

"Ko‘kragini zaxga berib yotibdi"

UNHAPPINESS IS DESTRUCTION

kulini ko ‘kka sovurmoq

to destroy completely

"Kulini ko‘kka sovuraman"

kulimiz ko ‘kka sovuriladi Catastrophe

"Kulimiz ko‘kka sovuriladi"

UNHAPPINESS IS PALLOR

rangi sarg ‘aymoq

to turn pale from grief

"Rangi sarg‘ayib"

ranging somondek sarg ‘aymoq

to be extremely sad

"Ranging somondek sarg‘ayib"

rang-ro ‘yi za ‘faronday sarg ‘aymoq

to be grief-stricken

"Rang-ro‘yi za‘faronday sarg‘ayib
ketibdi"

UNHAPPINESS IS FROWNING

qgovog ‘ini solmoq

to become sad

"Qovog-tumshuglarini solib"

to remain sad

govog ‘ini ochmaslik

"Qovog‘ini ochmadi"

The same steps are conducting in analysing the
conceptual metaphors in the English folktales, as well.
Five metaphorical models of Happiness concept and six
models for the concept Unhappiness are found. These
metaphorical models are in the English language and
the English metaphors for happiness/unhappiness are
already studied thoroughly. That is why in this articel
we only covered some examples which were found in
the English folktales. These are the 5 models for happi-
ness:

1.HAPPINESS IS BEING ABOVE /JUMPING

e "Over the moon" (extremely happy)

e "To be uplifted” (to feel elevated)

2.HAPPINESS IS LIGHT / HEAVEN

e "Heaven" (place of light and joy)

e "Blessed" (sacred, happy)

3.HAPPINESS IS A TREASURE / FORTUNE

e "Fortune,” "luck," "treasure"

4.HAPPINESS IS ACHIEVING A GOAL

e "To seek one’s fortune"

e "To live happily ever after"

5.HAPPINESS IS FULFILLMENT /
OPENING

e "Full of smiles and content"

These six metaphorical models verbalized the con-
cept unhappiness in the selected English folktales:
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1.UNHAPPINESS IS A LIQUID (TEARS)

e "Tears run down one’s cheeks"

e "To burst into tears"

e "Tears stand in one’s eyes"

2.UNHAPPINESS IS A PHYSICAL INJURY

e "Heartbroken" (broken heart)

e "Pain"

e "To fall into a trance"

3.UNHAPPINESS IS A HEAVY BURDEN

e "Trouble," "distress," "struggle"

e "To get into scrapes"

4.UNHAPPINESS IS LOSS

e "To lose hope"

e "Todie," "to perish"

5.UNHAPPINESS IS ENCHANTMENT

e "Enchanted"

e "To be under a spell"

6.UNHAPPINESS IS CAPTURE

e "To be under a spell"

e "Tofall into (a state)"

Discussion. The results reveal several universal
metaphorical patterns. In both Uzbek and English
folktales, happiness is conceptualized as something
valuable to be found, achieved, or possessed
(HAPPINESS IS A TREASURE), and unhappiness is
frequently linked to physical injury (HEARTBROKEN
vs. YURAK-BAG‘RI EZILMOQ) and the shedding of
tears (UNHAPPINESS IS A LIQUID). This supports

Lakoff and Johnson’s (2003) claim that many meta-
phors are grounded in shared bodily experiences, such
as emotional pain causing physical sensations.

The most striking cultural specificity is the Uzbek
metaphor HAPPINESS IS A BIRD. This is deeply
rooted in the nomadic and rural heritage of the Uzbek
people, where birds symbolize freedom, luck, and the
unpredictable nature of fortune. The bird metaphor is
not merely decorative; it reflects a worldview in which
happiness is transient, elusive, and not fully controlla-
ble—one must "catch" it when it lands.

Similarly, the use of "sho‘r" (salty) for unhappi-
ness is uniquely Uzbek and reflects agricultural im-
agery: salty land is barren and unproductive, a meta-
phor for a life without fortune. This ecological ground-
ing is a strong example of cultural embodiment.

In English folktales, happiness is often associated
with verticality (over the moon, uplifted), reflecting the
universal HAPPY IS UP metaphor, but also with light
and divine Dblessing (heaven, blessed). The
UNHAPPINESS IS ENCHANTMENT metaphor (un-
der a spell) is common in English fairy tales due to the
influence of European magical folklore, which is less
prominent in the Uzbek tradition. The following table
3 illustrates the comparison of the conceptual meta-
phorical models for happiness and unhappiness found
in the English and Uzbek folktales.

Table 3.

Comparative Summary Table

Conceptual Domain Uzbek Metaphors

English Metaphors

HAPPINESS Reaching, Light

Bird, Journey, Opening, Cheerfulness,

Being Above, Treasure, Achieve-
ment, Light, Fulfillment

UNHAPPINESS

Saltiness, Heart Injury, Internal Disor-
der, Destruction, Pallor, Frowning

Liquid (Tears), Physical Injury,
Burden, Loss, Enchantment, Cap-
ture

The findings underscore the importance of study-
ing metaphor not as a universal cognitive mechanism
alone, but as a culturally embedded practice. While
bodily experiences provide the foundation, cultural
models shape the specific source domains chosen for
metaphorical mapping. The Uzbek bird metaphor, for
instance, is not arbitrary—it reflects a pastoral
worldview where birds are both auspicious and capri-
cious.

Conclusion. This comparative study has demon-
strated that the concepts of HAPPINESS and
UNHAPPINESS are metaphorically constructed in
both Uzbek and English folktales through a combina-
tion of universal and culture-specific source domains.
The Uzbek tradition favors bird, journey, and opening
metaphors for happiness, and saltiness, somatic injury,
and pallor for unhappiness. The English tradition favors
verticality, light, and treasure for happiness, and liquid
tears, enchantment, and burden for unhappiness.

The study confirms that folktales are not simple
narratives but complex cognitive artifacts that embody
cultural models of emotion. It also contributes to the
growing field of cross-cultural cognitive linguistics by
providing empirical data from a Turkic language con-
text.

Future research could extend this analysis to other
genres of folklore, such as proverbs and songs, or to

other languages for broader comparative purposes. Ad-
ditionally, a diachronic study could explore how these
metaphors have evolved under cultural contact and
modernization.
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