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ANTIBIOTIC RESISTANCE OF HELICOBACTER PYLORI AND MODERN STRATEGIES FOR
OPTIMIZING ERADICATION THERAPY

Abstract:

The article is devoted to the critical problem of modern gastroenterology — the growth of antibiotic re-
sistance of Helicobacter pylori and the search for effective ways to optimize eradication therapy. The purpose of
the work is the analysis of modern trends in microorganism resistance to key antibacterial drugs and the evalua-
tion of the effectiveness of the latest treatment protocols according to Maastricht VI/Florence recommendations.
The work uses methods of systematic data analysis of clinical studies and meta-analyses of recent years. The
results indicate that the use of standard triple therapy without prior susceptibility testing in regions with high
resistance to clarithromycin is inappropriate. The prospects for the use of quadrotherapy with bismuth drugs have
been determined, sequential therapy and the addition of probiotics to increase patient compliance. Particular
attention is paid to the use of proton pump inhibitors (PPIs) of the new generation and vonoprazan. The conclu-
sions emphasize the need for a personalized approach to treatment, taking into account the regional profile of

resistance.

Key words: Helicobacter pylori, antibiotic resistance, eradication therapy, clarithromycin, bismuth drugs,

Maastricht VI.

Introduction

Helicobacter pylori infection remains the main eti-
ological factor in the development of chronic gastritis,
peptic ulcer disease of the stomach and duodenum, as
well as gastric adenocarcinoma. Despite many years of
experience in combating this pathogen, the effective-
ness of standard eradication schemes is constantly de-
creasing [1]. The main reason for this phenomenon is
the rapid growth of bacterial resistance to antibiotics,
especially to clarithromycin, metronidazole, and
levofloxacin.

Relevance of the topic

Today, WHO classifies H. pylori as a priority
pathogen with a high level of resistance, which requires
the development of new treatment strategies. In many
countries of Europe and Asia, resistance to clarithromy-
cin exceeds 20%, which makes the classic triple ther-
apy ineffective [2].

The relevance of the problem of antibiotic re-
sistance of H. pylori is due to the global crisis of re-
sistance of microorganisms to antimicrobial agents. In
2017, the World Health Organization included H. py-
lori in the list of 12 priority pathogens that pose the

greatest threat to human health due to high resistance to
clarithromycin [2].

The main factors determining the relevance of this
research:

1. Rapid growth of resistance to key antibiotics:
According to data of the European registry Hp-EuReg,
the level of resistance to clarithromycin in many coun-
tries exceeds 15-25%. A similar situation is observed
with metronidazole and levofloxacin. This leads to the
fact that the empirical assignment of standard schemes
without taking into account the regional profile of re-
sistance becomes the cause of treatment failures and
contributes to the further spread of multiresistant
strains [11].

2. The problem of compliance and side effects:
Modern eradication schemes (in particular, quadrother-
apy) involve taking a large number of tablets every day,
which is often accompanied by dyspeptic disorders and
dysbiosis. This leads to premature discontinuation of
medication by patients, which is a direct path to the for-
mation of secondary resistance.
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3.Insufficient effectiveness of classic PPIs: Ge-
netic polymorphism of metabolism of proton pump in-
hibitors (through the cytochrome P450 2C19 system) in
many patients does not allow to achieve a stable pH
level in the stomach (above 6.0). This is critically im-
portant, since H. pylori becomes susceptible to the ac-
tion of antibiotics only in the phase of active division,
which is possible only at low acidity [5].

4. The need for individualization of therapy: The
latest recommendations of the Maastricht VI (2022)
and Florence consensus emphasize the transition from
"universal" schemes to a "test and cure" strategy based
on molecular genetic methods. The development and
implementation of algorithms for the selection of ther-
apy depending on the genetic profile of both the bacte-
ria and the patient is a priority task of modern gastroen-
terology [12].

Thus, the search for methods to optimize eradica-
tion — through the use of new classes of drugs (P-
CAB), adjuvant support with probiotics, and prolong-
ing the duration of treatment — is not only a matter of
clinical effectiveness, but also of strategic safety in the
context of fighting antibiotic resistance.

HELICOBACTER PYLORI
MECHANISMS

The development of H. pylori resistance to anti-
bacterial drugs is a complex evolutionary process based
mainly on the vertical transfer of genetic mutations.
Unlike many other bacteria, the plasmid route of re-
sistance transfer is not characteristic for this pathogen
[2]. 1. Resistance to clarithromycin: caused by point
mutations in the region of the peptidyltransferase loop
of 23S rRNA. The most common replacements are
A2143G, A2142G and A2142C. These mutations re-
duce the affinity of the macrolide to the bacterial ribo-
some, which makes the drug ineffective even at high
concentrations [3].

2. Resistance to metronidazole: has a multifacto-
rial nature. Mainly the mechanism is the inactivation of
the rdxA (nitroreductase) and frxA (NADPNOsidore-
ductase) genes. Normally, these enzymes reduce the ni-
tro group of metronidazole to toxic radicals that destroy
bacterial DNA. In case of mutation, this process is
blocked [8].

3. Resistance to levofloxacin: occurs due to muta-
tions in gyrA genes (less often gyrB) encoding DNA
gyrase subunits. It interferes with bonding fluoroquin-
olones with an enzyme-DNA complex, blocking their
bactericidal effect [11].

4 Resistance to amoxicillin: occurs rarely (less
than 1-3%) and is associated with mutations in pbplA
genes encoding penicillin-binding proteins, which
changes the structure of the pathogen's cell wall [14].

MODERN STRATEGIES FOR
OPTIMIZATION OF ERADICATION THERAPY

Based on the fundamental provisions of the Maas-
tricht VI / Florence international consensus, as well as
taking into account the latest clinical guidelines of the
world's leading gastroenterological associations (2024-
2026), the modern strategy for the treatment of H. py-
lori infection has undergone radical changes. The main
postulate today is a categorical rejection of the blind

RESISTANCE

empirical prescription of drugs in favor of adapted ther-
apy, which is based on the local or regional level of an-
tibiotic resistance. Successful eradication requires a
comprehensive approach: overcoming bacterial re-
sistance, providing deep and continuous acid suppres-
sion, and minimizing side effects to maintain patient
adherence to treatment.

1. Quadruple therapy with bismuth drugs (Bis-
muth Quadruple Therapy, BQT)

This regimen is today undisputedly recognized as
the "gold standard" and first-line therapy in all geo-
graphic regions where the level of resistance to clar-
ithromycin exceeds the critical mark of 15%.

* Scheme composition: The basic protocol in-
cludes a powerful proton pump inhibitor (for example,
esomeprazole or rabeprazole in a double dose — 40 mg
2 times a day); bismuth subcitrate (120—240 mg 4 times
a day); metronidazole (500 mg 3-4 times a day) and
tetracycline (500 mg 4 times a day). The strictly regu-
lated duration of the course is 14 days.

* Mechanism of effectiveness: A key element of
success is the addition of bismuth salts. Bismuth has a
direct bactericidal effect, destroys the cell wall of the
pathogen, prevents its adhesion to gastric epitheliocytes
and suppresses the enzymatic activity of the bacte-
rium.Most importantly, bismuth has a unique ability to
overcome primary and secondary metronidazole re-
sistance through a synergistic effect. According to
large-scale clinical observations, the use of 14-day
BQT allows to achieve successful eradication in more
than 90% of cases, even in patients with multiresistant
strains [1, 4].

2. Innovative acid suppression: the use of
vonoprazan (P-CAB)

The introduction into clinical practice of potas-
sium-competitive acid blockers (P-CABs), among
which vonoprazan is the leader, has become a real rev-
olution in the optimization of eradication.

* Pharmacodynamic advantages: Unlike classical
PPIs, vonoprazan does not require activation in an
acidic environment, begins to act from the first dose,
does not depend on food intake and, most importantly,
is practically unaffected by genetic polymorphism of
the CYP2C19 enzyme. This allows for ultra-fast and
stable maintenance of intragastric pH above 6.0 for al-
most 24 hours a day.

* Eradication potential: The standard innovative
regimen includes vonoprazan (20 mg 2 times a day) in
combination with amoxicillin (1000 mg 2 times a day)
and clarithromycin (500 mg 2 times a day). According
to the latest global meta-analyses (2025-2026), creat-
ing an ideal alkaline environment puts H. pylori into the
phase of active reproduction, making it as vulnerable as
possible. This increases the bioavailability and stability
of antibiotics in the mucous membrane to such an ex-
tent that vonoprazan-containing triple therapy allows
successful destruction of the pathogen even in patients
with confirmed clarithromycin-resistant strains [12,
15].

3. High-dose dual therapy (High-dose Dual Ther-
apy)

In response to the problem of global antimicrobial
resistance and the phenomenon of "pill burden”, high-
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dose dual therapy is rapidly gaining popularity as an el-
egant method to minimize the antibiotic burden on the
macroorganism.

* Features of dosage: The scheme consists of only
two components: a powerful acid suppressant (PPI of
the new generation or vonoprazan) and amoxicillin in
high doses (750-1000 mg 3—4 times a day).

* Clinical justification: Amoxicillin is an antibiotic
with a time-dependent bactericidal effect. For its maxi-
mum effectiveness, it is critically important that the
concentration of the drug in blood serum and gastric
mucosa constantly exceeds the minimum inhibitory
concentration (MIC) throughout the day. Frequent (3—
4 times a day) administration of amoxicillin against the
background of deep acid suppression completely
blocks the recovery of the bacterial population. This
method demonstrates an impressive efficiency of 87—
91%, accompanied by a significantly lower number of
side effects and a detrimental effect on the intestinal
microbiome compared to quadrotherapy [16].

4. Adjuvant therapy and strategies to increase
compliance

No, even the most powerful eradication scheme,
will work if the patient voluntarily stops taking the
medication due to adverse reactions. Therefore, modern
protocols strongly recommend the use of adjuvant
(concomitant) support.

* Probiotic correction: Targeted use of specific
probiotic strains, such as the yeast Saccharomyces bou-
lardii or multistrain combinations of lacto- and
bifidobacteria, plays a protective role.Although probi-
otics cannot Kill H. pylori by themselves, they compete
with the pathogen for adhesion receptors and reliably
reduce the risk of antibiotic-associated diarrhea and
dyspepsia by 50%. This dramatically improves the tol-
erability of difficult 14-day courses [7, 17].

* Mucoprotectors (Rebamipide): Addition of stim-
ulators of endogenous prostaglandin synthesis to treat-
ment regimens, in particular rebamipide (100 mg 3
times a day), allows not only to accelerate the regener-
ation of the damaged mucous membrane and stop in-
flammation, but also to increase the overall frequency
of eradication. Rebamipide prevents the adhesion of
bacteria to the epithelium and reduces the production of
pro-inflammatory cytokines, creating favorable condi-
tions for the rapid healing of gastroduodenal lesions
[18].

LATEST CLINICAL STUDIES (2024-2026)

Research in 2025 showed the high efficiency of
stool PCR analysis for non-invasive determination of
resistance, which allows to achieve eradication in 92%
of cases without endoscopy [9]. At the same time, data
from 2024 indicate the emergence of resistance to tet-
racycline (up to 3.5%), which requires careful monitor-
ing [10]. In Ukraine, studies in 2025 confirmed that 14-
day schemes are a mandatory standard for achieving the
target eradication level of >90%

[13].

CONCLUSIONS

Optimizing treatment in conditions of resistance
requires abandoning outdated schemes in favor of bis-
muth-containing quadrotherapy and using new drugs of

the P-CAB class. The future of therapy lies in person-
alization based on molecular genetic testing and im-
proving compliance through adjuvant support.
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BIOCHEMICAL MARKERS OF ORAL TISSUE STATUS IN NUNS OF DIFFERENT AGE GROUPS

Anomauin

Bixosi 3minu 6ioximiunoeo comeocmasy pomosoi piouru 8i000paxcaroms pemoOenio8ants meepoux i M aKux
MKAHUH NOPOJICHUHU POMA, 3MIHYy HPOMEONIMUYHOI aKMUGHOCMI, AHMUOKCUOAHMHO20 CmMamycy ma
MiKpobionoeciuno2o banancy, 0OHAK 0COOIUBOCMI YUX NPOYECI8 ) IHCIHOK-MOHAXUHL BUBUEH] HedOCAmHbO.
Memoro oocniddicenns Oyno 6cmanosumu iK08L 0COOAUBOCMI OIOXIMIYHUX NOKA3HUKIE POMOGOI piOuHU, WO
Xapaxmepuszyioms CMan meepoux i M AKUX MKAHUH ROPOJICHUHU pOmMA, MIKpOOIONO2IuHY aKmueHicme ma
AHMUOKCUOAHMHO-3ANALHUL OANAHC Y JHCIHOK-MOHaxuHb. Obcmediceno 29 monaxunv ikom 27—70 pokis, axux
po3nodineno ua 8ixogi epynu 25—44, 45-59 ma 60-75 poxis. Y pomogiii piouni eusnauaiy akmuericms KUCI0i ma
ayocHoi  pocpamas, enacmasu, xkamanasu, ypeasu, Ji304UMY, 6MICM MAIOH08020 Oianvoecioy (MIIA),
pospaxosyeanu minepanizyrouutl inoexc (JI®/K®), anmuokcudanmuo-npookcudanmuuti inoexc (A1) ma cmynino
Ooucbiosy. Bussneno 6ikoge niosuujenHs akmuenocmi Kucioi gocgpamasu ma 3HUNCEHHS AKMUBHOCMI JYIHCHOL
Gocghamasu 3 8i0n0GIOHUM 3MEHULEHHAM MIHEPANIZVIOU020 THOEKCY, W0 C8IOYUMb NPO 3MIUeHHS peMOOeN08AHHS
v ik pe3opbyii. 3 8ikom GI03HAUEHO HAPOCMAHHS NPOMEOTIMUYHOL AKMUBHOCTNI MA THMEHCUBHOCTI NePEKUCHO20
OKUCHeHHs inidie (3pocmanus enacmasu ma M/[A) y noeonanni 3i 3nudicennsm akmuernocmi kamanasu u Al a
MaKooic NiOGUWEHHA aKMUGHOCMI ypeasu, Cmynens oucbio3y ma 3meHuenHa akmueHocmi aisoyumy. Boonouac
abconomui 3HavenHs 6inbuwocmi GIOXIMIYHUX NOKAZHUKIB ) MOHAXUHb 3ANULUATUCS CYMMEBO HUNCUUMU 3A MAKT Y
nayicHmia i3 2eHepaniz08aHuM napoOOHMUmMoM, a KIiHiuKi napamempu 6ionosioanru cmauy periodontal health on
a reduced periodontium. Ompumani pe3yromamu c8iouams nPo me, Wo GIKOGI 3MIHU Y HCIHOK-MOHAXUHb MAIOMb
xapakmep iziono2iunol 6ik06oi smpamu NPUKPINIEHHs Ha Ml GIOHOCHO 30epeXcen020 AHMUOKCUOAHMHO20 Mad
anmuMiKpoObHO20 NOMenYiaLy, a He 3anaibHO-0eCmPYKMUBHO20 YPAICEHHS NAPOOOHMA.

Abstract

Age-related changes in the biochemical homeostasis of oral fluid reflect the remodeling of hard and soft oral
tissues, alterations in proteolytic activity, antioxidant status, and the microbiological balance; however, the
features of these processes in nuns remain insufficiently studied. The aim of the study was to determine age-related
characteristics of biochemical parameters of oral fluid reflecting the condition of hard and soft oral tissues,
microbiological activity, and the antioxidant—inflammatory balance in women who are nuns. Twenty-nine nuns
aged 27-70 years were examined and divided into age groups of 25-44, 45-59, and 60-75 years. In oral fluid, the
activities of acid and alkaline phosphatases, elastase, catalase, urease, and lysozyme, as well as the content of
malondialdehyde (MDA), were determined; the mineralization index (ALP/ACP ratio), antioxidant—prooxidant
index (API), and dysbiosis degree were calculated. An age-related increase in acid phosphatase activity and a
decrease in alkaline phosphatase activity were revealed, along with a progressive reduction of the mineralization
index, indicating a shift in remodeling towards resorption. With age, there was an increase in proteolytic activity
and the intensity of lipid peroxidation (elevated elastase and MDA levels) combined with a decrease in catalase
activity and API, as well as an increase in urease activity, dysbiosis degree, and a reduction in lysozyme activity.
At the same time, the absolute values of most biochemical parameters in nuns remained markedly lower than those
in patients with generalized periodontitis, and clinical parameters corresponded to periodontal health on a
reduced periodontium. The findings suggest that age-related changes in nuns predominantly reflect physiologic
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age-related attachment loss against a background of relatively preserved antioxidant and antimicrobial potential,
rather than inflammatory-destructive periodontal involvement.

Knrwuosi cnosa: ducinku-moHaxuni, pomoea piouua, OIOXIMIYHI NOKA3HUKU, OKCUOAMUBHUL Ccmpec,
AHMUOKCUOAHMHA cUCmeMd, MiKpoOion02iuHa aKMUBHICMb, NAPOOOHM, 8iK08A 8MPAMA NPUKDINAEHHA.
Key words: nuns, oral fluid, biochemical parameters, oxidative stress, antioxidant system, microbiological

activity, periodontium, age-related attachment loss.

Beryn. BikoBi 3MiHK 0i0XiMIYHOTO rOMeocTasy
POTOBOI pimuHM BioOpa)xaroTh CKJIAJHI MPOLECH pe-
MOJICTFOBAHHS TBEPANX 1 M SIKUX TKaHUH HOPOKHUHHU
porta, 3MiHy IIPOTEOTITHIHOI aKTUBHOCTI, CTAaHy aHTH-
OKCHIAHTHOI CHCTEMH Ta MiKpOOiOJIOTiHHOT piBHOBATH
[1, 2]. INoripmeHHs MiKpOUMPKYJIAMI{, TOCHICHHS OK-
CHIATUBHOTO CTPECY, 3HIDKCHHS aKTUBHOCTI perapaTh-
BHUX MEXaHi3MiB i OCTynoBe pOpMyBaHHA AUCHi03y €
XapaKTepHUMHU KOMIIOHEHTaMH BIKOBOI TUcTpodii ma-
POJOHTAILHUX TKAHWH, 1[0 OTMMCAHI B HU3II KIIHIKO-
6i0XIMIYHHX JIOCTIKEeHB [3-5].

OnHak OUIBLIICTH POOIT NPUCBSYEHA 3MIHAM Y 3a-
rajgbHIi MOMyJIAIil, TOMI SK JIaOOpaTopHi i MiKpoOio-
JIOTi4HI OCOOJIMBOCTI POTOBOI PIAMHK y CHEUU(PIYHUX
COLIANBHO-TIOBEIIHKOBUX TPYIaX, 30KpeMa B KIHOK-
MOHaxXHHb, IPAaKTHYHO HE BUBYCHI.

UepHeui CHITBPHOTH XapaKTEPH3YIOTBCSI OCOONIH-
BUM YKJIaJIOM JKUTTA, BIIMIHHIM BiJl yMOB JKUTTS 3ara-
JBHOT MOTYJIALIT: CTaOUTFHIM PEXUMOM JHS, KOHTPO-
JIbOBaHUMH XaPYOBUMH 3BUYKAMH, MIHIMI3aI[I€F0 IIIKi-
JUIMBMX (aKTOpiB, HU3bKUM pIBHEM CTPECOBHX
BIUIMBIB Ta PETEIHHO JOTPUMYBAHOIO Tiri€HOIO MOPOXK-
HUHY poTa. L{i hakTopy NOTEHLIITHO MOKYTh BILTUBATH
Ha cTaH 0IOXIMIYHUX 1 MiKPOOIOJOTIYHUX OKA3HHKIB
pPOTOBOI piAMHM, BH3HAYAIOUW IHAMBIAYyaJbHUH HpO-
(hidp BIKOBOTO peMOAETIOBaHHS MapoIoHTa [6, 7].

Pa3om i3 THM y JKiHOK CTapIIuX BiKOBUX IPYII 3a-
KOHOMIPHO TOCHITIOIOTBCS TPOIECH pe30opOrrii, 3MeH-
IIYeThCS MiHEpali3yloda 34aTHICTh TKaHWH, IiIBHIILY-
€TBCS IHTEHCUBHICTD EPEKHCHOTO OKUCHEHHS JIIMI B,
1110 MO’KE BIUIMBATH Ha CTaH MapOJOHTa HaBITh 3a BiJl-
CYTHOCTI 3amaJibHOT0 KOMITOHEHTY [8-12].

AXTyaJIbHICTh JJAHOTO JOCII/DKEHHS 3yMOBJIEHA
HEOOXITHICTIO TOMINOJCHOTr0 BUBUEHHS 0i0XIMIYHHX
MeXaHi3MiB BIKOBOTO PEMOEIIOBaHHS TKAHUH MOPOXK-
HHUHH POTa y KIHOK-MOHaXWHb T4 BU3HAYECHHS, YU Ma-
I0Th iXHI BIKOBI 3MiHM XapakTep (i310J10riuHOT BIKOBOT
aTpoii, Y1 MOXYTb OYTH IHTEpIIPETOBaHI SIK MPOSBU
3anajbHO-IECTPYKTUBHUX MporeciB. OcobiuBe 3Ha-
4yeHHs1 Mae qudepenuianis Mix physiologic age-related
attachment loss Ta maToONOTiYHOIO BTPATOIO MPUKPII-
JICHHS, 110, 3riaHO 3 knacudikamiero AAP/EFP (2017),
€ KJII0YOBUM JUIS TIPABMIIBHOI OI[IHKK CTaHy MapojIOH-
TaJIbHUX TKaHWH.

Meta gocaimxenns. BcranoBuTH BiIKOB1 0CO0IH-
BOCTi O10XIMIYHHX IMOKa3HHUKIB POTOBO1 PiIMHM, IO Xa-
PaKTepU3yIOTh CTaH TBEPIUX 1 M’IKUX TKAHUH ITOPOXK-
HUHHM POTa, MiKpOOiOJIOT1YHY aKTHBHICTh Ta aHTHOKCH-
JIaHTHO-3aIJIbHUIN OallaHC y )KiIHOK-MOHAXHHb.

Marepianun Ta Meroam mocaimkenHsa. Jlocii-
JUKCHHS MPOBEICHE BIAMOBIMHO 1O ['enbciHChKOT fe-
knaparii BcecBitHpoi Memuunoi acomiamii (2013),
MixHapoanux etnynux npuHuunie CIOMS (2016) ta
YMHHOTO 3aKOHOJIaBCTBAa YKpaiHM 111070 O10ETHKH 1 3a-
XHUCTY MEPCOHAIBHUX JaHUX.

VY nociipkeHHi B3SIM yyacTh 29 )KiHOK-MOHaXHHb
BikoM 27-70 poKiB )KiHOYOTO MOHAcCTHUpS Ha yecTh bo-
STHCBKOT iKoHU bokoi Marepi, po3ramoBanoro B Yep-
HiBEUBKil 007acTi.

Kputepisimu BKITIOYCHHS OyiH: MPHHAICKHICTH
IO YepHeuoi CIIJIBHOTH Ta MOCTifHE MPOXXHWBaHHS B
MOHACTHPI; )KiHOYA CTaTh; BiK Bix 25 no 75 pokiB; Bia-
CYTHICTB TOCTPHX iH(EKIIHHUX Ta 3aTOCTPEHb XPOHiY-
HUX 3aXBOPIOBaHb Ha MOMEHT OOCTEXEHHS; MOMKJIH-
BICTh HaJaTH iHPOPMOBAHY 3ro/y Ha Y4acTb Y JOCIi-
JOKEHHI.

Kpurepil BUKITIOYCHHS BKIIOYAIU: HassBHICTb roc-
TPUX 3alajbHUX 3aXBOPIOBAHb NOPOKHUHH POTa; MPO-
BE/ICHHS IHTEHCUBHOTO CTOMATOJIOTIYHOTO JIIKYBaHHS
MPOTATOM TOTIEPEIHIX TPHOX MICSIIB; MPHIOM JIKap-
CHKHX MperapariB, M0 MOXXYTh 3HAYHO BIUIMBATH Ha
CIIMHOBHIICHHS (AHTUXOIIHEPTiYHI 3ac00M, aHTH/IETI-
pPECaHTH Y BHCOKHX J103aX TOIIO); CHCTEMHI CTaHH, 10
YHEMOXKITMBITIOBAJIN KOPEKTHE MPOBEACHHS KITIHITHOTO
00CTEe)XEHHSI.

OOcTexeHi KIHKM Oynu PO3MOiJIeHI Ha BIKOBI
rpynu 3a pexoMennauismu BOO3: 25-44 poku (n =
15), 45-59 pokis (n = 10) Ta 60-75 pokis (n = 4), o
JIO3BOJIMJIO TIPOAHATi3yBaTH BIKOBI 0COOIHUBOCTI 010Xi-
MIYHOTO FOMEOCTa3y POTOBOI PiINHU MOHAXHHB.

PotoBy piauHy 30upanu BpaHIli, HaTmecepie, 10
MIPOBEJICHHSI PAHKOBOI Tiri€HH TOPOXHUHH POTA Ta
npuiioMy 1XKi, HIISIXOM CIUIbOBYBAaHHS Y CTEPWIIBHI
poOipKu.

B poroBiif pimuHE BH3HAYANW BH3HAYAIH BMICT
MaoHoBoro miamsaerixy (MJIA) mo peakrii i3 Tiobap-
0iTYpOBOIO KHCIIOTOIO; aKTHBHICTb €J1acTa3u I10 TiIpo-
nizy Nt-BOC-L-alanin-p-nitrophenyl ester 3a metomom
Visser; akTHBHICTb KaTaJla3H 3a JI0IIOMOI0I0 MOJTiOIaTy
aMOHII0; aKTHBHICTh KUciOi pocdarazu (KD) mo rin-
podizy napa-Hitpodenindocdara (pH 4,8); akTuBHICTH
nyxHoi docdarazu (JID) no rigponizy napa-HiTpode-
Hingocoara (pH 10,5); akTUBHICTD ypeasu 10 peakiii
i3 peakTnBOoM Hecrnepa; akTHBHICTB J1i301IMMY 3a JJOTIO-
Moror Micrococcus lysodeikticus [13].

AHTHOKCHAAHTHO-TIPOOKCHIAHTHHH iH/IeKC
(AITI) po3paxoByBasy 3a CITIiBBiHOLIEHHSIM aKTHBHO-
cTi Karamasu Ta BMmicty MJIA. Inaexc miHepamizamii
pO3paxoByBalid TIO CHIiBBiHOIIEHHIO aKTHBHOCTEH
JIO/K®. 3a cmiBBigHOIIEHHSIM BIJHOCHHUX aKTHBHOC-
Tell ypeasu Ta Ji301UMY PO3PaxOBYBAIH CTYIIIHb JAHC-
6iozy [14].

Bioximiuni mociipkeHHs MPOoBeNieHi B 1abopaTo-
pii 6ioximii lep>xaBHoi ycTaHoBH «IHCTUTYT cTOMATO-
JIOTi1 Ta ImeNeHO-TUIIeBO1 Xipyprii HamionansHoi aka-
Jemii MeTMIHUX HayK YKpaiam» (M. Ojeca).

CraructnuHy 0OpOOKY pe3ysbTaTiB IPOBOIMIH
BapialiifHO-CTATUCTHYHUM METOJIOM aHaJIi3y 3a JI0MOo-
moroto nporpamu STATISTICA 6.1 [15].




10 MEDICAL SCIENCES / «COLLOQUIUNM=JOURNAL» #4 (259). 2026

Pe3ynbTaTH AociifzkeHHs] Ta iX 00roBOpeHHs.
TToka3HuKH MiHEpaJIbHOTO OOMiHY POTOBOI PIAMHHU Yy
JKIHOK-MOHAXWHb JIEMOHCTPYIOTh BHpaKeHI BIKOBI

3MiHM 3 (OpPMYBaHHSM IUCOANIAHCY MiX TMPOIeCaMu
pe3opOrItii Ta MiHepaTi3aiii TKaHWH MOPOKHUHH POTa
(Tabm. 1).

Ta6mums 1

Ioka3HMKH MiHepPaJbHOI0 00MiHY POTOBOI PiTHHM Y )KIHOK-MOHAXHHB 3aJI€5KHO Bi BiKY

[Noxa3HuKM Hopwma (pedepe- BikoBi rpymnu mamieHTiB
HTHI 3Ha4YEHHS)
25-44 poxu 45-59 pokiB 60-74 poku

AKTHUBHICTB KHCIO1 ocda- 0,300 + 0,021 0,322 +0,017 0,312 + 0,020 0,376 £ 0,024
Ta3u, MK-Kat/J p>0,01 ppppppooooop > 0,05 p <0,05
p1>0,05 p1>0,05
p2<0,1

AKTUBHICTB JyX)HOT ocda- 1,90+ 0,12 1,68 £0,011 1,50+ 0,012 1,39+ 0,010
Ta3u, MK-KaT/J1 p>0,05 p<0,01 p <0,001
p1<0,05 p1<0,05
p2<0,05

Minepaiizyrounii iHIeKc 6,33 521 4,80 3,69
(JIO/KD)

[IprmiTka. p — TOKa3HUK JOCTOBIPHOCTI, IIOPaXOBaHUI IO BiHOMICHHIO O HOPMU (pedepeHTHI 3HAYCHH:), P1 —
1o BikoBoOi rpymu 25-44 poku, p2 — 10 BikoBoi rpymu 45-59 pokis.

AKTHUBHICTB KHCJO0i (pochaTa3u y BIKOBUX Tpymax
25-44 ta 45-59 pokiB He BiApi3HANAcA Bia pedepeHr-
HuX 3HayeHs (p > 0,01 ta p > 0,05 BignmoBinHO). Y *ki-
HOK BikoM 60—74 pokiB ii piBeHb OyB JOCTOBIPHO Mij-
BUILEHUM TIOPiBHAHO 3 HOpMomo (p < 0,05), mo y3ro-
JUKYETbCS 3 TEHIOCHLIEI A0  IepeBaKaHHS
PEe30pOTUBHUX MPOIIECiB, OJHAK MIXKTPYIIOBI BiAMiHHO-
CTi 3 MOJIOIIIMMH IPyHaMy 3aJIHIIAIUCSA CTATUCTUYHO
HenocToBipaumu (p1 > 0,05; p2 > 0,1).

AKTHUBHICTB Ty’KHOI (hocarasu, HaBIIaKH, JEMOH-
CTpyBaJia YiTKe Ta JIOCTOBIpHE BiKOBE 3HIDKCHHA. Y XKi-
HOK 25—44 poxkiB T piBeHb HE BiIpi3HSBCA BiJ pedepe-
HTHHX 3HadeHs (p > 0,05), Toxi sk y rpymax 45-59 ta
60—74 pokiB cHoCTepiragocsi MAOCTOBIPHE 3HIKCHHS
nopiBHsHO 3 Hopmoto (p < 0,01 Ta p <0,001 Biamo-
BiZIHO). BiAMIHHOCTI MIXX BIKOBHMH TpyIamMH TaKOX
Oynu craructuaHo 3Hauyiumu (p1 < 0,05; p2 < 0,05).

Minepanizyrounii iHAEKC XapaKTepH3yBaB BHpa-
3HY BIKOBY HEraTHBHY JUHaMIKy: Bix 5,21 y rpymi 25—
44 pokiB 10 3,69 y rpyni 60—74 pokiB OPiBHSIHO 3 pe-
(bepenTHrM 3HaYCHHAM 6,33. Ile cBiquUuTh MPO MOCTY-
MOBE 3HIDKEHHS MIHEpajii3ylodoi 37aTHOCTI Ta 3Mi-
LIEHHs OajlaHCy PEeMOJIENIIOBaHHS y OiK MepeBakaHHs
pe3opOii 3 BikoM.

B mimomy otpuMaHi maHi cBiggaTh Ipo BikoBe (o-
pMyBaHHS mucOanxaHCy MiHEpalbHOTO OOMIHY, MIO
MoOke OyTH paHHIM OiOXIMIYHMM MapKepoM Iociad-
JICHHS perapaTUBHUX MEXaHi3MiB Ta 3pOCTaHHS pe3op-
OTHBHOI aKTHBHOCTi B TKaHWHaX MOPOXXHHHH POTa Y
KIHOK-MOHaXHUHb.

Y XIHOK-MOHAXMHb BCTaHOBJICHO BUpaXKEHi Bi-
KOBI 3MiHHU MPOTEOTITUYHOT Ta AHTHOKCUIAHTHOT aKTH-
BHOCTI POTOBOI pisinHHu (Tab. 2).

Tabmuws 2

IMoka3HMKU MPOTEOJiTUHYHOI AKTUBHOCTi, AHTHOKCUAAHTHOI'O CTATYCY TA iHTEHCUBHOCTI IIePeKUCHOI0
OKHUCJICHHS JIiiliB Yy poTOBiil piinHi )KiHOK-MOHAXMHb 32J1€KHO BiJl BiKY

IMoxazauku Hopwma (pedepe- BikoBi rpymu mami€eHTiB
HTHI 3HAYCHHS) 25-44 poku 45-59 pokiB 60-74 pokn
AKTHUBHICTh €]1acTa3H, 0,38 +0,02 0,64 + 0,03 0,85 +0,05 0,97 £ 0,06
MK-KaT/71 p<0,01 p<0,01 p<0,01
p1 < 0,01 pL< 0,01
p2> 0,05
AKTHBHICTh KaTaJla3H, MKaT/JI 0,25 +0,02 0,23 £0,01 0,20+ 0,01 0,18 £0,01
p>0,05 p<0,05 p<0,01
p1<0,05 p1<0,05
p2 < 0,05
Bwmict MIA, MMob/it 0,19+ 0,01 0,22 +0,01 0,24 + 0,01 0,29 + 0,02
p>0,05 p<0,05 p<0,05
p1>0,05 p1<0,01
p1<0,05
Tupexc AITI 13,15+ 1,0 10,45 £ 0,85 8,33 £ 0,60 6,20 + 0,45
p > 0,05 p<0,01 p <0,001
p1> 0,05 pL< 0,05
p2> 0,05

[IpumiTka. p — MOKa3HUK AOCTOBIPHOCTI, IIOPAXOBAaHUH O BIHOLICHHIO 10 HOPMH (pedepeHTHI 3HaYCHHS), P1 —
110 BikoBOi rpymnu 25-44 poku, p2 — 10 BiKOBOi rpynu 45-59 pokis.
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AKTHBHICTH €1acTa3| y BCiX BIKOBHX TpyTmax Iie-
pesumnyBana pedepentni 3HaueHHs (p < 0,01), mpu
IIBOMY Yy JXiHOK 45—59 pokiB BoHa OyJa JOCTOBIPHO BU-
1010, HiX y Tpyti 25—44 poxkis (p1 < 0,01). YV naiicra-
piit Tpymi (60—74 pokiB) crocTepiranocs HomajbIIe
3pOCTaHHsI MOKa3HUKA, X04a BIIMIHHOCTI 3 Tpynoto 45—
59 pokiB Oyld CTaTHCTUYHO HEIOCTOBIPHUMHU
(p2 > 0,05).

AXTHBHICTb KaTana3u Maja 3BOpOTHY BIKOBY TEH-
JICHIII0: y Tpymi 45—59 pokiB NMOKa3HUK OYB HIDKYHM
3a HOpMY (p < 0,05), a y Bii 60—74 pokiB — J0CTOBI-
PHO 3HIKYBABCS 5K BITHOCHO peepeHTHHX 3HAUYCHBb
(p<0,01), Tak i MOPIBHSHO 3 MOJIOAIIOK TPYIIOIO
(p1 < 0,05) Ta rpymoro 4559 pokis (p2 < 0,05).

Bumict MJIA neMOHCTpYBaB IIOCTYIOBE IIiIBH-
meHHs Bix 2544 no 60-74 pokis. JloctoBipHi BiaMiH-
HOCTI BIJITHOCHO HOPMHU BU3HAUYaIHCs y rpymax 45-59
ta 60—74 pokiB (p < 0,05), a y HalicTapuioi rpymu — Ta-
KO I0I0 BiKOBUX rpym 25—44 pokiB (p1 < 0,01) i 45—

59 poxkis (p2 < 0,05), IO CBITYUTH PO MOCHIICHHS OK-
CHIATHBHOTO CTpPECY.

Innexc AIIl 3mxyBaBcs 3 BikoM: y rpymi 45-59
POKIB ITOKa3HUK OYB JTOCTOBIPHO HIKYUM 3a pedepeH-
THUi piBeHsb (p < 0,01), a y Bimi 60—74 pokiB — Makcu-
MaJbHO 3HIDKCHHM 13 JTOCTOBIPHMMHU BiJMIHHOCTSIMH
nopiBHsHO 3 HOpMoto (p < 0,001) Ta xinkamu 25-44
pokiB (p1 < 0,05). Mixrpynosa pizHuns Mixk 45-59 ta
60—74 pokamu Oyla CTATHCTUYHO HEIOCTOBIPHOIO
(p2 > 0,05).

TakuM YMHOM, MOKHA 3pOOHTH BUCHOBOK IIPO HO-
CTYIIOBE BiKOBE HAPOCTAHHS IPOTEOIITHYHOI aKTHBHO-
CTi Ta TIEPEKUCHOTO OKMCHEHHS JIMiIB Y IOETHAHHI 31
3HIDKCHHAM aHTHOKCHAAQHTHOTO IOTEHIady pPOTOBOI
piauHU, MO BiqoOpa)xxae pO3BUTOK OKCHAaTHBHO-3aIa-
JBHOTO rcOaIancy y )KiHOK-MOHAXHHb.

VY 00CTe)KeHHX >KIHOK BCTAaHOBJICHO YiTKI BIKOBI
3MIHA MIKpPOOIOJIOTiYHOI aKTHBHOCTI Ta MOKAa3HHKIB
MIPUPOTHOTO AaHTUMIKPOOHOTO 3aXHUCTY POTOBOT PiJMHU
(Tabm. 3).

Tabmuus 3

IHoxa3HuKH MiKp00ioJIOriYHOT AKTHBHOCTI Ta CTAHY PUPOAHOT0 AHTHMIKPOGHOI0 3aXMCTy POTOBOI pi-
JHHH Y )KIHOK-MOHAXMHb 32J1€3KHO Bill BiKy

[Moxa3HuKH Hopwma (pedepe- BikoBi rpymu mami€eHTiB
HTHI 3HAYCHHSI)
25-44 poku 45-59 pokiB 60-74 pokn
AKTHUBHICTH ypeasH, 0,065 + 0,003 0,096 + 0,005 0,118 +0,009 0,129 + 0,008
MK-KaT/71 p<0,01 p<0,01 p<0,01
p1<0,05 p1<0,01
p2> 0,05
AKTHUBHICTP Ji30IAMY OJI/7T 148 £ 9 100+ 7 95+5 72 +4

p <0,001 p <0,001 p <0,001
p1>0,05 p1<0,05
p2> 0,05

CH, ym.on 1,0+0,09 2,18+ 0,11 2,83 +£0,15 4,08 £0,21
p <0,05 p <0,001 p <0,001
p1<0,05 p1<0,05
p2 < 0,05

[IpumiTka. p — TOKa3HUK OCTOBIPHOCTI, IIOPaXOBaHUI IO BiHOMICHHIO O HOPMU (pedepeHTHI 3HAYCHH), P1 —
1o BikoBoi rpymu 25-44 poku, p2 — 10 BikoBoi rpymn 45-59 pokis.

AKTHBHICTD ypea3u y BCiX BIKOBHUX Tpymax Oynia
JIOCTOBIPHO MiIBHIICHOIO TIOPIBHIHO 3 peepeHTHIMHU
3HaueHHsAMHE (p < 0,001), mpryomy HaiiBUII 3HAYCHHS
BCTaHOBJICHO y rpymi 60—74 pokiB. MiXrpymnoBi Bix-
MIHHOCTiI OYJIM CTaTUCTHYHO 3HAYYIIMMH JJISI MOPiB-
HSHB 2544 Ta 45-59 poxkiB (p1 < 0,05), a Takox 2544
ta 60-74 pokis (p1 < 0,01).

AKTHBHICTb JIi301IUMY, HaBMaKH, 3HIDKyBaIacs 3
BIKOM. Y BCiX BIKOBHX I'pyIlax ITOKa3HUK OyB JIOCTOBI-
pHO HIOK4YKMM Big HopMH (p < 0,01), a TOPIBHSIHHS MiX
rpynamu 45-59 ta 60—74 pokiB BHSBHIIO JOCTOBIpHI
BigMiHHOCTI (p2 < 0,05), 110 CBIAYUTH IPO MpOTpecy-
104e ocialJieHHs HecnenHu(iqHOro aHTUMIKpOOHOTO
3aXUCTY.

Cryninb aucbiosy (CJI) 30iibmryBaBcst y BCiX Bi-
KOBUX TpyHax IOPIBHAHO 3 peQepeHTHUMH 3HaYeH-
Hamu (p < 0,001), gocsraroun MaKCIMaJIbHUX 3HAYCHD
y Bini 60—74 pokiB. BigminHocTi Mix Tpynamu 25-44
Ta 45-59 pokiB (p1 < 0,01), a Takox 45-59 ta 6074
pokiB (p2 < 0,01) Oynu MOCTOBIpHUMH, IO BKa3ye Ha

Mporpecyrode MOPYIICHHS MiKpoOionoriyHoro Oaa-
HCY POTOBOI PiIWHU 3 BIKOM.

3a pe3ynbTaTaMu JOCITIPKEHHS BCTAHOBIICHO I0O-
CTYIOBE TOCHJIEHHS MiKpOOHOi aKTHBHOCTI Ta 3HU-
KEeHHS e()eKTUBHOCTI MPUPOIHMX 3aXHCHHUX MEXaHi3-
MiB POTOBOI IOPOXKHWHH Yy >KiHOK-MOHAXWHb, IO
cnpusie (HOpPMYBaHHIO BIKOBOTO MiKpOOi0JIOTiHHOTO
nucoanaHcy.

OpHak OTpUMaHi JJaHi CBiAYaTh, 110, HE3BAKAIOUH
HA BIKOBI BiIMIHHOCTi 0i0XIMI9YHHX Ta MiKpOOioJOTid-
HHUX NOKa3HHUKIB POTOBOI PiINHM Y )KIHOK-MOHAXHHB, TX
PiBHI 3arajoM 3aJIMIIAIOTHCS B MeXax (iziosoriyHux
KOJIMBaHb ab0 MOMIPHO BIAXWIAIOTHCS Bif pedepeHT-
HUX 3HAa4€Hb, HE JIOCSTAalOYM BEJIWYMH, XapaKTEPHHUX
JUIsL 3alalibHUX Ta JIECTPYKTUBHHUX YPaKeHb MapoJo-
HTa. 30epekeHa aHTUOKCUIAHTHA aKTHUBHICTh, BiTHO-
CHO HH3bKiI OKAa3HUKH MPOTEOIi3y, ITOMipHa MIKpoOi-
OJIOTIYHA aKTUBHICTb Ta BiJICYTHICTh KJIIHIYHO BUPaXKe-
HUX 3amaJbHUX 3MIH 332  HapOAOHTAIEHUMH
3aMaibHUMU iHJeKCaMU (BCTAHOBJICHO HaMH paHilie)
CBi4aTh NpO CTAOIIBHUI CTaH TKaHWH MapoJOHTAa Y
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MPEeNCTaBHUIL I1i€l KOropTH. JIJIs OIIHKK KIiHIYHOT
3HAYYIIOCTI BUSIBJICHUX 3MiH JOMUJIBHUM € TIOPiBHSHHS
OTPUMAaHUX IOKA3HUKIB 13 JaHUMH, HABEICHIMH Y JIi-
TepaTypi A Mali€HTIB i3 TeHepai30BaHUM MapOIOH-
THTOM.

Tomy aist yTOUHEHHS KIIIHIKO-010XIMIYHHX 0C00-
JUBOCTCH CTaHy TKaHWUH MApOJOHTA Yy >KiHOK-MOHa-
XUHb OTPUMAaHiI HAMH MOKA3HUKU OYJIO TOPIiBHSHO 3
BiJITIOBITHUMU TAHMMH, OTPUMAHUMHU B Tiif ke 1abopa-

TOpii 6i0XiMil Ta HABEJICHUMH B JIITEPATYpi JJIs TAIlie-
HTIB i3 3aXBOPIOBaHHsAMH TapoaoHTa [16, 17]. Take mo-
PIBHSHHSI T03BOJISIE OLIHUTH iHTEHCHBHICTBH IPOTEOTi-
TUYHAX, OKCHAATUBHUX Ta MIKPOOIOJOTIYHHX IpOIie-
CiB y pOTOBiff pimmHi XKIHOK-MOHaXWHb y KOHTEKCTI
MaTOJIOTIYHUX 3HAYeHb, XapaKTEPHUX U MapOaOH-
THUTY, 1 BU3HAYUTH, HACKUIBKM OTPUMaHI BiIXHMICHHS
MaloTh KJIIHIYHY 3HAUYLIiCTh. Y3arajbHeHi JaHi npej-
CTaBJICHO B TabiuLi 4.

Tabmuus 4

HopiBHsALHMI aHATI3 0i0XIMIYHUX MOKA3HHUKIB POTOBOI PiTMHI MOHAXUHB i3 TaHUMH NAI€HTIB i3 reHe-
pajtizoBaHUM NAPOJIOHTHUTOM

['pynu mamieHTiB
TTamientn 3 I'TI mouar- IMamientn 3 I'T1
koBoro-I cr., n =21 II-III ct., n =17 . .
TToxa3zuuk . . JKiHKM-MOHaXWHI
25-45 pokiB 35-55 pokiB .
.. 60-75 poxkis
/3a maanmu Oypamako | /3a maHUMHU BumrHeBCHKOT
Al [16]/ I.0.[17)/
AKTHUBHICTB KaTajaa3u 018+001
MKat/n ’ 0,14+ 0,02 0,06 + 0,001 p>0,05
p1< 0,001
0,97 + 0,06
AKTHUBHICTE €J1aCTa3!, MK- p<0,05
an/n 4,09+0,48 3,27+0,24 p1 < 0,001
p1< 0,001
0,29 + 0,02
Bwmict MJIA, MMosib/it 0,77 £ 0,05 0,76 + 0,05 p <0,001
p1<0,001
AKTHBHICTB ypea3H, MK- 0,129+ 0,008
ypeast, 0,370 + 0,060 0,272 + 0,018 p>0,05
KaT/J1
p1<0,01
AKTHBHICTB J1301IUM 24
o My, 66 +5 65+3 p>0,05
8 p1> 0,05

[IpumiTka. p — ZOCTOBIPHICTH, MOpaXOBaHa MO BiTHOMICHHIO 10 marieHTiB 3 I'T] mou. —I cT. 3a manumu @ypandxo
A.L [16], p1 — no BinHomeHH:o no nauientis 3 ['TI [I-111 cr. 3a nanumu Bumnescbkoi I'.O. [17].

[MopiBHsAHHA 0i0XIMIYHHX MOKa3HUKIB POTOBOI pi-
JIUHH KIHOK-MOHAXWHb 13 JAaHUMU TAII€HTIB, XBOPUX
Ha reHepastizoBanuii napogontut (I'Tl), 3acBimgumio ic-
TOTHI BiJ]MIHHOCTI, 1[0 XapaKTepU3YyIOTh 3HAYHO HH-
K1y IHTEHCUBHICTh OKCHJIATHBHO-3aIIIbHUX 1 IPOTE0-
JTUYHUX MPOLECIB Y MOHAXWHb. AKTUBHICTh KaTanaszn
Yy MOHaXWHb OyJia BHIIOIO, Hixk y namieHTiB i3 ['T1 II-111
cT. (p1 < 0,001) i Maibxe He BiAPi3HsIIACS BiJl IOKa3HU-
KiB 1pu movaTkoBoMy—I cT. 3axBoproBanus (p > 0,05).
AKTHUBHICTh €JacTa3d y MOHaXHWHb OyJa JOCTOBIPHO
HIDKYOI0 TIOPIBHSHO 3 000Ma rpynamu narienTis i3 I'T1
(p<0,051p1<0,001), 110 CBiTYHTH PO BiJACYTHICTH
BHUPaXEHOT MPOTEOTITHIHOI TECTPYKIIi TKAaHUH.

PiBens MJIA y MoHaxuHb OYyB y KiJIbKa pa3iB HU-
KYUM 32 aHAJIOTIYHI TIOKA3HUKH IIPH MAPOJOHTHTI He-
3aJIeKHO B cTymeHs TsHKKocTi (p < 0,001), mo Bigo-
Opa’kae 3HaYHO MEHINY IHTEHCHUBHICTh HEPEKHCHOTO
OKHMCHEHHS JiMifiB. AKTUBHICTh ypea3u y MOHaXHHb
Oyua HWK4OoI0 nopiBHsAHO 3 manienTamu 3 ['T1 II-I1I cT.
(p1<0,01), Toni siK BIAMIHHOCTI 3 TPYNOI MOYATKO-
Boro—I cr. Oymm CTaTUCTUYHO HEIOCTOBIPHUMH
(p > 0,05).

AKTHBHICTb JTI30IIIMY HE MaJla TOCTOBIPHUX BiJ-
MiHHOCTEH Mix rpynamu (p > 0,05), o CBiAYUTH TIPO
30epeKeHHsT PiBHS MPHUPOJIHOTO aHTHMIKPOOHOTO 3a-
XHUCTY Y MOHAXHHb.

VY uinoMy oTpuMaHi JiaHi MigTBEPIIKYIOTh, IO Oi-
OXIMIYHI ITapaMeTpH POTOBOT PIIMHHU KIHOK-MOHAXHHb
XapaKTepU3yITHCS MiHIMAILHOIO aKTUBHICTIO OKCHIa-
THUBHOT'O CTPECY, IPOTEOII3y Ta bakTepiaibHuX hepme-
HTIB Ha TJIi 30€pEeKEHOT0 AHTHOKCUAAHTHOTO Ta aHTH-
MiKpOOHOTO MOTEHIialTy, IO CYTTEBO BINPi3HsIE IX Bif
TMIAIEHTIB 13 TeHEepalli30BaHUM MapOJIOHTUTOM Pi3HOTO
CTYIIEHS TSDKKOCTI.

HesBakaroun Ha HasBHICTH BIKOBOI BTpaTH NpPHK-
PIIJICHHS y cTapIInX BIKOBHX Ipymax (BTpaTa emiTesi-
aIBHOTO MPUKPIIUICHHS — 6,22 MM, Meaiana 6,50 M),
y )KIHOK-MOHaXHMHb HE BUSBJIIEHO 03HAK aKTHBHOTO 3a-
MaJIeHHs: TJIMOMHA MapOJOHTAIBHUX KUILIEHD 3alHIia-
jacst B Mekax 2—3 MM, piBeHb KPOBOTOYHMBOCTI OYB Mi-
HIMaJpbHUM a00 BiICYTHIM, a O10XiMi4HI MapKepu OK-
CHJaTUBHO-3aNIAJIbHUX IPOLECIB CYTTEBO MOCTYIAINCS
3HAUEHHSIM, XapaKTEPHUM JUIS MAL€HTIB i3 TeHepali-
30BaHUM NAPOAOHTUTOM. 3TiHO 3 Kiacudikamieo
AAP/EFP (2017), Taki mOKa3HUKH BiJIIOBIIAOTH CTAHY
periodontal health on a reduced periodontium Ta mo-
KyTb OyTH iHTeprpeToBaHi sik physiologic age-related
attachment loss, mo BimoGpaxae BikoBi auctpodiumi
3MIHM TapOJOHTANbHUX TKAaHHWH, a HE 3alalibHy Ie-
CTPYKIIIfO.
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BucHoskn.

1. ¥V iHOK-MOHaXHWHb BiJJ3HAYCHO BHPAXKCHI Bi-
KOBi 3MiHH MiHEPaJIbHOTO OOMiHY POTOBOI PiIIHH, III0
TIPOSIBILIINCSA 3POCTaHHSAM aKTHBHOCTI KHCIO1 docda-
Ta3W Ta 3HIKEHHSIM aKTHUBHOCTI JyXHOI ocarasu y
CTapIMX BIKOBHX Ipymnax, a TAKOX IOCTYIIOBUM 3MEH-
IIEHHAM MiHepatizytoudoro inaekcy (JIO/K®). Lie cBi-
JUUTB PO BIKOBE 3MillleHHs OaaHCy PeMOJICITIOBaHHS
y OiK nepeBakaHHs pe30pOTHBHUX IPOLIECIB.

2. BikoBe MiBUIEHHS] IPOTEONITHYHOT aKTUBHO-
CTi Ta IHTEHCHBHOCTI MEPEKUCHOTO OKMCHEHHS JIITiIiB
CYIPOBOKYBAJIOCS] 3HIDKEHHSAM aKTHBHOCTI KaTalasu
Ta 3MCHIICHHAM AaHTHOKCHIAHTHO-TIPOOKCHIAHTHOTO
IHZIEKCY, 10 BKa3y€e Ha IIOCHIEHHS OKCHIATHBHO-3aIa-
JBHOTO IucOaNaHCy y pOTOBIH PiIuHI 3 BIKOM.

3. Ioxa3HUKH MiKpoOiOIOTi9HOI aKTHBHOCTI PO-
TOBOI PIIMHU IEMOHCTPYBAJIM BIKOBE 3pOCTaHHS aKTH-
BHOCTI ypeasW, 3HIDKCHHS aKTUBHOCTI JI30LIUMY Ta
MiJBUIICHHS CTYICHs AucOio3y, 10 BimoOpaxae moc-
TYIOBE MOCNA0JICHHS PUPOIHUX aHTUMIKPOOHHX Me-
XaHI3MiB [IOPOYKHUHH POTA Y CTAPLIMX BIKOBUX IpyMax.

4. Tlonpu BikOBI 3MiHM O10XIMIYHUX 1 MiKpOOiOJIO-
TIYHUX TOKa3HUKIB, iX aOCONIOTHI 3HAYCHHS Y MOHA-
XHWHb 3QJIUIIATNCSA 3HAYHO HIDKYMMH 32 TaKi y Malli€H-
TiB i3 FeHepaNi30BaHUM NMapoIOHTHTOM. Lle cTocyeThes
aKTUBHOCTI enacTtasu, piBHA MJIA, akTHBHOCTI ypea3n
Ta 3HWKEHHS KaTalla3y, 10 BKa3ye Ha HU3bKY IHTEHCH-
BHICTh JIECTPYKTUBHHX IPOLECIB Y TKAaHWHAX MapoJo-
HTAa.

5. KiiHi4HI mapamMeTpy MapoioHTa y )KIHOK-MOHa-
XuHb BimnoBimamu crany periodontal health on a
reduced periodontium, o 3rigHo 3 KiIacugikariew
AAP/EFP (2017) xapaxrepro must physiologic age-
related periodontal attachment l0ss i ue € posiBom 3a-
MajgbHOTO 200 AECTPYKTUBHOTO MAPOJAOHTHUTY.

6. OtpuMaHi JaHi BKa3yrOTh Ha 30epekeHHs CTa-
61IbHOTO CTAaHY NMapOJIOHTA Y KIHOK-MOHAaXHHb, HE3Ba-
JKaroud Ha BIKOBiI OiOXiMiUHI 3MiHH, IO MOXe OyTH
OB’ s13aHO 31 CIIPUATIIMBUMH MTOBEIIHKOBUMH, TiTi€HIY-
HUMH Ta 3araJIbHUMH (haKTOpaMH iX crocoOy KHUTTS.
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Anomauin

Y pobomi nasedero pesyromamu excnepumenmanbHo20 00CIIOHNCEHHS 8NAUBY NIKYBANbHO-NPOPIIAKMUUHO20
KOMAIEKCY HA BIKOBI OKCUOAMUBHO-3ANAIbHI 3MIHU Y MKAHUHAX NApOOOHma cmapux wypis. Ilokasano, wo y
MBapuH cmapuio2o iKy cnocmepieacmscs Cymmeee NopYyuleHHs AHMUOKCUOAHMHO-NPOOKCUOAHMHOL pigHo8azl,
NPUSHIYEHHS AKMUBHOCMIE CYNEePOKCUOOUCMYMA3U MA KAMALA3U, NIOBUWEHHS PIBHS MAIOH08020 0lanb0e2ioy, d
MAKOHC 3pOCMAHHS AKMUSHOCME e1ACTNA3U Ma KUCI0T hochamasu, wjo 8i0odpaxcac inmencuirayio memopano-
0eCmpyKmuGHUX [ 3aNaibHUX npoyeci. 3acmocy8anHs NIKY8ANbHO-NPOPIIAKMUUHO20 KOMHUIEKCY CHRPUSILO
HOpMAani3ayii KIovoeux OiOXIMIYHUX NOKA3HUKIE. NIOBUUCHHIO AKMUBHOCMI AHMUOKCUOAHMHUX (DepMeHmis,
SHUICEHHIO MAPKePi8 NepeKucHo20 OKUCHEeHHs Ninidie i 3ananienHs, d MmaKodic NOKPAWEHHIO iHMeSpalbHO20
anmuoxcudanmnozo  indexcy. Ompumani pe3yiomamu  ci04amMb NPO  GUPAICEH]  AHMUOKCUOAHMHI,
NpOMU3ANANbHI  ma — MemMOpaHoCmaOini3yoyui  81ACMU8OCmMi  KOMNIEKCY md — NiOmeepodicyromy 1020
nepcneKmueHicms 0Ji NOOANbUUX eKCNEPUMEHMALLHUX | KITHIYHUX 00CAI0HCEeHb, CNPAMOBAHUX HA NPODIIAKMUKY
BIKOBUX NOPYULEHb V) MKAHUHAX NAPOOOHMA.

Abstract

The study presents the results of an experimental investigation of the therapeutic and preventive complex
aimed at correcting age-related oxidative and inflammatory changes in the periodontal tissues of old rats. Aging
was associated with a pronounced disruption of the antioxidant—prooxidant balance, decreased activity of
superoxide dismutase and catalase, elevated levels of malondialdehyde, and increased activity of elastase and
acid phosphatase, indicating intensified membrane-destructive and inflammatory processes. Administration of the
therapeutic and preventive complex contributed to the normalization of key biochemical parameters by enhancing
the activity of antioxidant enzymes, reducing markers of lipid peroxidation and inflammation, and improving the
integral antioxidant index. The findings demonstrate the antioxidant, anti-inflammatory, and membrane-
stabilizing properties of the complex and support its potential for further experimental and clinical studies aimed
at preventing age-related periodontal alterations.

Kniwouoei cnosa: excnepumenm, wypu, 6iKO8I 3MIiHU, NAPOOOHM, OKCUOAMUBHULL CMpeC, NepeKucHe
OKUCHEHHS INi0i6, aHMUOKCUOAHMHI hepMenmu, NiKY8aibHO-NPOQIIaAKMUYHUL KOMAIEKC.

Key words: experiment, rats, age-related changes, periodontium, oxidative stress, lipid peroxidation,
antioxidant enzymes, therapeutic and preventive complex.

Beryn. BikoBi 3MiHM y TKaHWHAX IMTOPOKHHHU
poTa Ta MapoJIOHTa € BKIIMBOIO JIAHKOIO 3arajbHOro
CTapiHHS opraHi3my. s JITHROTO BiKy XapakTepHi
MOTIPIIEHHS! MIKPOLMPKYJISLii, 3HWKEHHS aKTHBHOCTI
0CcTe00JIaCTIB, nuc6io3, M1 IBUILIEHHS piBHS
CHCTEMHOT'0 3allaJleHHs Ta OKCHJATUBHOTO CTpECy, 110
3YMOBIIIOE TPOTPECYBaHHS JTUCTPO(IYHO-3aMaIBHUX
npoueciB y napomoHTi [1-4].

OfHUM i3 MPOBIAHUX MATOTCHCTHYHHUX MEXaHi3-
MiB € nucOamaHC MiX IHTCHCHBHICTIO TEPEKHCHOTO

oxucHeHHs niniaiB (ITOJI) Ta epexTHBHICTIO aHTHOK-
CUIAHTHOT CHCTEMH, 110 y JITHIX 0Ci0 3HaYHO mociab-

nena [5-7].

3 MeTol0 NMpOQIIaKTHKN BIKOBHX IOpPYLIEHb Ta
MATPUMKE  (QYHKIIOHANBHOTO  CTaHy  TKaHWH
MOPOXKHMUHNA poTa Oylo pO3pOOJICHO KOMILIEKC
IpenapariB, OpIEHTOBaHWUM Ha mOTpeOH Jroxe
cTapmMx BiKOBHX rpyn. Kowmiuiekc — BKIIIOYae
CHUCTEMHHMI OJIOK, CHpSIMOBAaHUH Ha KOPEKIO

muc6io3y, JTimiaHOTO OOMiHY, CUCTEMHOTO 3amalieHHS
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Ta TiATpUMaHHSA Oap’€pHOi QYHKIT KHUIIEYHHKA, a
TaKOX MiCIeBUi OJIOK, 1m0 3a0e3meuye MOKpamieHHs
CTaHy CIIM30BO1 0OOJIOHKH ITOPOXHUHH POTa, KOHTPOIIb
MIKpOOHOT OiOTITIBKM Ta peMiHepai3aliro eMalli.

3 orsimy Ha Te, 0 OKCHIATHBHUH CTpec i 3ama-
JICHHSI € KIJIFOYOBMMH IaTOT€HETHUYHUMH YMHHUKAMHU
BIKOBHX 3MiH IapOJIOHTa, E€KCIIEpUMEHTAIbHA MOJIENh
CTapuX IMYpiB JO3BOJIIE 00’ €KTUBHO OLIHUTH BIUIHB
KOMIUIEKCY Ha OCHOBHI 010XIMi4HI ITpoLiecH, 1oB’s13aHi
31 crapinusaM [8]. OcobiuBy yBary npuIiIeHO OLIHII
AHTHOKCHIAaHTHO-TIPOOKCHUAAHTHOI PIBHOBAarW Ta Map-
KepiB 3amasieHHsI B CHPOBATIIi KPOBi i TKaHWHAX fCEH,
IO € YYTIUBUMH IHIUKATOPAMH CHCTEMHUX 1 JIOKaJb-
HUX METa0OIIYHIX TOPYIIEHb.

Mera goCaigKeHHS — BHBYMTHA BIKOBI 3MIHH
AQHTHOKCHIAHTHOTO  CTaTycy Ta  IHTEHCHUBHOCTI
MEPEeKUCHOTO OKUCHEHHs JIMi/iB, a TaK0X OLIHUTH
KOpUTYBaJIbHUH BIUIMB JIIKyBaJbHO-NPO(]ITaKTHIHOTO
KOMIUIEKCY Ha MapKepu OKCHAATHBHOIO CTpecy Ta
3amajeHHs y CHpPOBATIli KPOBI Ta TKaHWHAX SICEH
CTapuXx IIypiB.

Marepian Ta Meroau mociaimkennsi. Excriepu-
MEHTaJbHi JOCIiKCHHS BUKOHAHI Ha 06a3i aboparopii
Oioximii Ta BiBapiro Jlep:kaBHa ycraHOBa «IHCTHUTYT
CTOMATOJIOTIi Ta MIeNemHO-IUIEeBoi Xipyprii Hario-
HaIIBHOI aKaJieMii METUIHUX HayK YKpaiHu». B ekcie-
puMeHTi BuKopucTaHo 60 IIypiB CTagHOTO pO3BE-
neHHs: 20 cTaTeBo3piInX MIypiB 2-X MICSYHOTO BIKY 13
cepenHboro Macoro Tina 140 + 8 r. ta 40 mypis 18-tu
MICSIYHOTO BiKy, cepelHs Maca Tina ckiana 400 £ 12 1.
JlocniaHuX TBapyH YTPUMYBAJIM B 3BHYAHHUX YMOBax
BiBapilo i3 BUILHUM JI0CTYIOM J10 Ixi Ta Boxu. [Tix yac
MPOBEJICHHS EKCIIEPUMEHTAJIbHUX JOCIIKeHb OyIn
YiTKO JOTPUMaHi MIKPOKIIMATHYHI YMOBH HaBKO-
JMIIHBOTO CEpEeJOBHUIA BiBapifo: TeMmeparypa IIo-
BiTps — 19-22°C, Bomoricts — 55-75 %. Ha mports3i Bcb-
0ro mepioqy eKcIiepuMeHTY OyB UiTKO 3a0e3rnedeHuit
KOHTPOJIb 32 BUKOHAHHSIM CaHITapPHO-TITI€EHIYHUX HOPM
BiTHOCHO YHCTOTH (Y BiBapii MPOBOAMINCEH PETYISIPHI
II0JICHHI, IOTHXXHEBI Ta reHepaJIbHI IPUOUPAHHS).

ExcrieppuMeHTH Ha I1ypax 3/iHCHEHO BIIIOBIIHO
JI0 HayKOBO-TIPAKTUYHUX PEKOMEHJAIliil 3 yTPUMaHHS
1a00paTOPHUX TBAPUH 1 pOOOTH 3 HUMH Ta TOJI0KEHB
«EBpONEHCHKOI KOHBEHIIIT PO 3aXUCT XpeOETHUX TBa-
PHH, SIKI BAKOPUCTOBYIOTBCS JIJISI €KCIIEPUMEHTAIBHUX
Ta HaykoBux winei» (CrpacOypr, 1986) Ta 3akony
Vxpaiau «IIpo 3axuct TBapuH BiJ| XKOPCTKOTO MOBOJI-
skerasD» (Ne 3 446-VI Bix 21.02.2006 p.).

HocninHi mypu Oynu po3noaiieHHi Ha 3 rpynu
HacTynHuM 4uHOM: | rpyna (n = 20) — mMonoai mwypu
BikoM 2 Micsimi (iHTakTHa rpyna); 2 rpyma (n = 20) —
ctapi mypu BikoM 18 micsmiB (KoHTpousp); 3 Tpymna
(n=20) — crapi mrypu Bikom 18 MicsIiiB + KOMIIIEKC
mpemnaparis.

Cxrao aiKky8anvHo-npo@ilaKkmuinoco KOMIIEKCy.

Cucmemnuii 610k. TBapWHM JOCTITHOI TPyHH
OTpUMYBaJIM TNepopaibHO moxaHs: Onedepa (cunbio-
tik) (0,1 karncymu/moby); Omera-3 (EPA+DHA) (30-

60 mr/kr/no0y); Koenzum Q10 (5-10 mr/xr/mo0y); Pe-
ceeparpon  (10-20 Mr/kr/moby); Marmiit  (5-10
Mr/kr/m00y); L-rmoramin (300-500 mr/xr/mo0y); Amn-
¢agit 50+ (1/4 Tabnerkn Ha OOy y moapiOHEHOMY BU-
risiai). Bubip cucTeMHIX KOMITOHEHTIB 3yMOBIICHHH 1X
3JIATHICTIO KOPUT'YBaTH AUCO103, 3HUKYBATH CUCTEMHE
3anajieHHs], ONTUMI3yBaTH JIIMIAHUHA OOMiH, MATPUMY-
BaTH 0ap’epHY (YHKIIO KHIIEYHUKA Ta OKPAIILyBaTH
pereHepartiro cM30Boi 000JIOHKU MOPOKHUHU POTA.

Micyesuii 610x. MicueBe NiKyBaHHS BKJIFOYaJIO
I0ZICHHY 00poOKYy HMOPOKHUHH poTa: renmb KBeprrian
(1 pa3/moOy, HaHECEeHHS Ha sICHA); Telb 13 MyMilo (Ky-
pcamu no 7 mHiB, | pas/noOy); xnoprexcnand 0,05% (1
pa3/noby mpotarom 7 nHiB 3 iHTepBanmamm); Paro®
AMIN FLUOR GEL (aminodropuz 1,25%) (1 pas/tu-
KJIeHB); MEXaHiYHa TirieHa. Micuesi 3aco0u crpsmo-
BaHi Ha TIOKpAIEHHS CTaHy CJIIM30BOI 0OOJIOHKH ITOPO-
KHUHH POTa, peMIHepati3alilo emMaii, KOHTPOJIb MiK-
poOHOT OIOIIIBKM Ta MIATPUMKY penapaTHBHUX
MPOLIECIB.

JlocniiHUX TBapvH BHUBOJMIM 13 €KCIIEPUMEHTY
€BTaHa31€l0 MiJl TIONEeHTaNoBUM Hapko3oM (40 Mr/kr)
IIIIXOM KpOBOITyCKaHHS 3 cepiyt. [licnsa po3tuny TBa-
PHUH TIPOBOIIITH 3a0ip KpOBi Ta 3y0O-IIeNenoBi OJIOKH
IUTS TIOJAJIBINTNX O10XIMIYHUX JTOCIIIKEHB.

YV cupoBarti KpoBi TOCTITHUX MIypiB BU3HAYATIH
BMiCT MalloHOBOTO miampaeriny (MA) mo peakmii i3
Ti00apOITYPOBOIO KHUCIIOTO0, aKTHBHICTD €1aCTa3H I10
rigpomizy Nt-BOC-L-alanin-p-nitrophenyl ester 3a me-
ToJOM Visser, aKTHBHICTh KaTaja3u 3a JONOMOTOI0
MOJi0aTy aMOHII0, AaKTHUBHICTh CYNEPOKCHATUCMY-
ta3u (COJl) 3a iHriOyBaHHSAM BiJJHOBJICHHS HITPOCHHb-
oro Terpas3odito [9].

B sicHax mrypiB (20 mr/mi 0,05 M tpuc-HCI 6y-
¢epa, pH 7,5) BuU3HaUanu akTHBHICTH €J1acTa3u, KaTa-
na3u, BMicT MJIA, aktuBHICTE kucnoi pocdarazu (KD)
1o Tipoi3y mapa-HiTpodeHindocdara mpu pH 4,8 [9].

AHTHOKCHAAHTHO-TIPOOKCHIAHTHNH 1H/IeKC
(AIIl) po3paxoByBamu 3a CITiBBiTHOIICHHSM aKTHB-
HOCTI Katajas3u ta Bmicty MJIA [9].

OOpoOKy pe3ysbTaTiB MPOBOAMIM BapialiiHO-
CTaTUCTHYHUM METOJIOM aHalli3y 3a JIOIIOMOTOI0 IIPO-
rpamu STATISTICA 6.1 [10].

Pe3ysabTaT H0caigxeHHsl Ta iX 00roBOpeHHS.
VY Tabun. 1 HaBesieHi 0i0XIMIUHI TOKA3HUKH CUPOBATKH
KPOBI JIOCIIHUX IIYPiB, IO BiT0OOPaXar0Th CTaH aHTH-
OKCH/IAHTHO-TIPOOKCHJAHTHOI CHUCTEMH Ta IHTEHCHB-
HICTh 3alajIbHOTO MPOIECY: aKTHBHICTH KaTajas i
CO/, piers MJIA, akTUBHICTBb €J1acTa3| Ta po3paxyH-
koBui ingexc AIll. MJIA ciyrye KiHIEBHM HpPOIYK-
TOM NIEPEKHCHOTO OKMCHEHHSI JIiITiTiB 1 TOKa3HUKOM aK-
TUBaIlii BITbHOPAJIUKAILHUX IPOIECIB, TOMI SK KaTa-
na3a Ta CO/] xapaxkTepu3ytoTs (PepMEHTATUBHY JIAHKY
AHTHOKCHJIAHTHOTO 3axucTy. EmacTasa BimoOpaxae iH-
TEHCHMBHICTb 3anaibHOI BianoBizai, a inaexkc AIll Buko-
pHUCTaHO IS IHTErpabHOI OIIHKH OajlaHCy MiX Ipo-
OKCH/IaHTHUMH Ta aHTHOKCHJIAHTHUMH MEXaHi3MaMH.



«COLLOQUIUM=JOURNAL» #49 (269), 2024 / MEDICAL SCIENCES 17

Tabmmms 1

JuHamika 3MiH MOKa3HUKIB AHTHOKCHAAHTHO-NIPOOKCHIAHTHOI CHCTEMH TA 3alaJIeHHs B CHPOBAaTLi KPOBi
LIYPiB i BIJIHBOM JiKyBAJbHO-NPO(PIIAKTHYHOT0 KOMILTIEKCY

1 rpyma 2 rpyna 3 rpyma
Tokasmkit (Momoni mypu) (crapi mypn) (crapi mrypu + JITIK)
AKTUBHICTH CyTIEPOKCH/ITIC- 0,129 + 0,009 0,153 + 0,012
MyTasu, y.0./] 0,175+0,010 p < 0,002 p>02
T ' p:>0,1
AKTUBHICTb KaTalla3H, 0,22+ 0,01 0,26 + 0,01
MKKAT/11 0,30+0,02 p < 0,002 p<0,02
’ p1<0,05
0,33 +£0,02
Bwmict MJIA MMout/n 0,28 £ 0,02 0’43 §86%3 p>0,4
P-> p1<0,05
7,57 £ 0,43
Iunexe AIIL, ym.on 10,71+ 3,85 5’22 3364;2 p>0,25
=" p1>0,4
165,46 + 12,35
AKTHMBHICTB €J1aCTa31, MKKaT/JI 153,69 + 10,68 194,25+ 14,32 p>0,5
p <0,02 p1>0,1

[IprmiTka: p — JOCTOBiIPHICTH BiIMIHHOCTEH BiJl HOKAa3HUKIB | TPpyIH KOHTPOIH (MOJIOI IITypH);
P1— IOCTOBIPHICTH BiIMiHHOCTEH BiJl HOKAa3HUKIB y TPYMi 2 «CTapi IIypH-KOHTPOIIbY.

[pexncrapneni naxi Tabum. 1 cBiguaTh, M0 y CTAPUX
mypiB 18-TH MiCSYHOTO BiKy BIpOTiJHO 3HMIKYIOTHCS
MOKa3HUKH aHTHOKCHIAHTHOT CHCTEMU: aKTUBHICTB Cy-
nepokcuaaucmMyTasu Ha 26,2 % (p < 0,002), uro ove-
BUJIHO 3YMOBJICHO HAKOIIMYEHHSM MEPEKHCY BOJHIO,
KA BUKJIMKA€ IHAKTUBAIII0 €H3UMY; aKTHBHICTH Ka-
Tanasu Ha 26,6 % (p < 0,002) BimTHOCHO MOKa3HUKIB 1-
oi rpymu (MoJozi mypu). Y TOH ke 9ac, JOCTOBIPHO
nigsunuecest BMict MJIA (Ha 50 %, p <0,001), mo mpu-
3BOJMTH JI0 MOPYLLICHHS 3aXHCHOT CUCTEMH OpPraHizMy.
Tako MiBUIIMIACH AKTHBHICTH MapKepa 3alaleHHs
enactazu Ha 26,3 % Big piBHI MOJIOJMX TBapuH
(p <0,02).

BonHouac, BiiOyBajIuCh CyTTEBI IOPYLICHHS B CH-
CTeMi «aHTHOKCHUAAHTHUH 3aXUCT — HEPEKHCHI Mpo-
[[ECH» Y CUPOBATIIl KPOBI CTapuX IIypiB, PO IO TOBO-
puth po3paxoBanuii inaekc Alll 3a criBBiIHOIIEHHAM
aKTUBHOCTI KaTtanasu 1o Bmicty MJIA. Lleit innekc OyB
JOCTOBIPHO HIDKYHM 32 HU(POBI MOKa3HUKU MOJIOANX
mrypiB y 2,04 pasu (p < 0,001).

TpuBae nepopaibHe BBEICHHS CTAPUM ILypam 3-
oi TPy KOMIUIEKCY MpenapariB 3arofirajio cranaxy
MEPEeKUCHOTO OKHCIIEHHS JIMiJiB, OCKUIBKH piBEHb
MJIA y cupoBartiii KpoBi BiporigHo 3HHW3MBCA Ha 21,4
% (p1 < 0,05). BogHouac, MigBUINMIACE AKTUBHICTH
COJl ua 18,6 % (p1 > 0,1), akTUBHICTh KaTama3u Ha
13,6 % (p1<0,05) ta ingexc AIll na 44,7 % (p1 > 0,4),

BIJTHOCHO IIOKa3HUKIB 2-01 Ipynu (cTapi ILIypH-KOH-
Tpoisb). [Ipu 1bOMY, aKTHBHICTH MapKepy 3amalieHHs
enacTasu 3MmeHImiacs Ha 14,8 % , ane He csrana mo-
Ka3HHKIB Moyoaux miypis (p1 > 0,1).

TakuM YMHOM, BHSIBJIEHA HAMU B CUPOBATIIi KPOBI
cTapux TBapuH iHTeHcH(pikamnis mpouecis [TOJI (3a pis-
HeM MJIA), 30inpIIcHHS MOKa3HWKAa MapKepa 3ara-
JIeHHA (AKTUBHICTB €71acTa3n) Ta 3HIKCHHS IIOKa3HUKIB
AOC (aktuBHicTh KaTana3u ta COJ]) y mopiBHSAHHI i3
OUPPOBUMH JAaHHMH MOJOIWX IMypiB, CBIMYUTH TPO
HasIBHICTh CHCTEMHOTO 3aaJICHH i3 OJJHOYaCHUM 3HH-
JKEHHSIM Y HHMX aHTHOKCHJIAHTHOI CHUCTEMH 3aXHCTY.
OtpuMaHi JaHi HAIOTO JOCIIHKEHHS MiATBEPAKYIOTh
OJIHY 13 ICHYIOUHX TEOpiii cTapiHHS OpraHi3My, 3aBsIKH
SIKIf TTBUIIEHHS MMEPEKHUCHOTO OKHCJCHHS JIIIIIB €
NPUYUHOIO 3HOIIYBAHHS il MOIIKO/PKEHHS KIITHHHHX
MeMOpaH Ta KJITHH y LUIOMY. 3aCTOCYBaHHS KOM-
IUIEKCY TPENaparTiB y CTapuX LIypiB TOBOPUTH MPO KO-
pUTYBallbHI ~ BJIACTHBOCTI  pO3pOOJCHOI  CcXeMH
PO IIaKTUKN Ha TIOKa3HUKH ITEPEKUCHOTO OKUCIICHHS
JMIiTIB Ta aHTHOKCHUIAHTHOTO 3aXHCTy B CHPOBATII
KPOBI JOCITiTHUX IIypiB.

V3araibHEHI pe3ysibTaTH BH3HAUCHHS MapKepiB
3amaneHHsl (aKTUBHOCTI enacTa3u Ta Kucioi ¢ocda-
Ta3M), a TAKOXK CTaH MMOKAa3HUKIB aHTHOKCHAAHTHO-TIPO-
OKCH/IAHTHOI CHCTEMH Y TKaHHHAX SICEH JOCIIiTHHX
mrypiB Ta auHamika ix 3miH mig smmuBom JIIIK mpen-
CTaBJIeHi y Tabm. 2.
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Tabmums 2

JuHamika 3MiH MOKA3HUKIB AHTHOKCHAAHTHO-NMPOOKCHIAHTHOI CHCTEMH Ta MAPKEPH 3alaeHHs Y TKaHU-
HAX siceH IYPiB Mii BIVIMBOM JIiKYBAJbHOT0-NPOPIIAKTHYHOI0 KOMILIEKCY Mpenaparis

1 rpyma 2 rpyna 3 rpyma
Toxasruicn (MoJomi nrypn) (ctapi rypn) (crapi urypu + JIIIK)
. 9,2+0,6
=" p1< 0,02
. 13,3+1,1
=" p1<0,02
6,92+ 0,34
ATTI 8,54+ 023 19 3[86117 <0,001
=" p1<0,001
AXTHBHICTB KUCIIOI pocda- 14,7 + 0,54 9,8 +0,32
Tasy, 8,4+0,42 < 0.001 p <0,001
MKKAaT/KT p i p1< 0,001
AXKTHBHICTB €J1aCTa3n 76,8 +3,2 53,8+2.8
MKKAT/KT 44315 < 0,001 p <001
P= p1< 0,001

[IprmiTka: p — JOCTOBIPHICTH BiAMIHHOCTEH BiJl HOKAa3HUKIB | TPpyIH KOHTPOIH (MOJIOII IITyPH);
P1— IOCTOBIPHICTH BiIMiHHOCTEH BiJl HOKa3HUKIB y TPYMi 2 «CTapi IIypH-KOHTPOIIbY.

AHai3youu 1aHi IpoBeeHOro 6ioXiMiuHOro 10-
CI[UKCHHS B TKaHUHAX SCCH IIypiB, HEOOXiIHO
BIZIMITHTH, LI0 Y CTApUX IypiB 2-01 rpyNu aKTUBHICTh
KaTajla3u JOCTOBIPHO 3HIDKYeThCsS Ha 54,7 % (p <
0,02). OmHoYacHO (ikCyBaau IHTCHCU]IKAIIIIO MEPOK-
cujmamii JmigiB 3a BipOTiMHUM MiJBUINCHHSIM DPiBHA
MJA na 41,1 % (p < 0,001) Ta 6inpm HIX y 2 pasu
3meHmeHHsaM iHaekcy Alll (p < 0,001). OrpumaHi pe-
3yIbTATH CBIUaTh, 10 Y CTAPHX LIYPiB MiABHUITYIOTHCS
npouecu [1OJI ta, B CBOIO uepry, 3MEHUIYETHCS aHTHU-
OKCHAAHTHHUH 3aXHUCT, 10 HPUBOAMTH 0 BUPAKEHHUX
JUCTpO(IYHNX Ta HEKPOOIOTUUHHMX 3MIH y TKaHWHAX
SCEH.

3acrocyBannsa JIIIK y crapux mrypis 3-oi rpymu
MPU3BOANTEL JIO BIPOTIMHOTO MiJBHIICHHS aHTHOKCHU-
JAHTHHUX (DEPMEHTIB — aKTUBHOCTI Karanasu Ha 26,0 %
(p1<0,001), ingexcy AIIl Ha 65,1 % (p1<0,001). Oxn-
HOuacHO, BMicT MJIA BiporimHo 3HIXKYeThCs Ha 24,0
% (p1<0,02), BigHOCHO NMOKa3HUKIB 2-0i rpynu (cTapi
IIypU-KOHTPOJIB).

Hapani BuBYanu B TKaHWHAx sICEH LIypiB MOKa3-
HUKHM MapKepiB 3alajieHHs] — aKTHUBHICTh €1acTa3! Ta
kucnoi  ¢octarazn  (pH 4,8). 3a pesynapraramu
610XiMIYHOTO aHaJi3y BCTAHOBJIEHO, [0 y CTAPUX TBa-
pHUH 2-01 TPYNH AOCTOBIPHO IiIBUIIYIOTHCS BUBYAEMI
MOKAa3HHWKH: aKTHBHICTH ejactasd Ha 73,3 % (p <
0,001), aktuBHicTh KHCITOT (ocdarasu Ha 75,0 % (p <
0,001), o TOBOPUTH PO PO3BUTOK 3aIMaICHHS, TOPY-
HIEHHS KJIITHHHUX MEMOpaH y TKaHWHaX sICEH CTapHX
mypiB y MOpiBHAHHI i3 Monoammu. OTxe, 3amanbHi
MPOLIECH B TKAHWHAX SICEH CTAPHX IIypiB MOIJIHN NPH-
BECTH JI0 OCHJICHHS pe30pO1ii KiCTKOBOT TKAHWHH II1e-
Jer.

ByxuBaHHs mypamu 3-0i rpynu KOMILIEKCY Ipe-
MapatiB MPOTIATOM 2-0X MICSIIiB IPUBOIUTH JIO BipOTiI-
HOTO 3HIKEHHS MapKepiB 3amajeHHs. I3 mpencrasie-
HUX JJaHUX Ta0JI. 2 BUJIHO, 1[0 B TKAHMHAX SICEH IIypPiB
aKTUBHICTB Kucyoi pocdaraszn 3meHmmIacs Ha 33,3 %
(p1< 0,001), a akTuBHiCTD emacta3u Ha 29,4 % (p1 <
0,001) BimHOCHO MOKA3HUKIB 2-0i TpynH (CTapi IIypH-

KOHTPOJb). OTXKe, BIPOTiJHE 3MEHIICHHS aKTUBHOCTI
ni3ocoManbHOTO (hepMeHTy kucioi ¢ocdarazu y TKa-
HHUHAaX SICCH TBapHH XapaKTepH3ye 3HauHI MeMOpaHo-
cTabii3yroui BiacTuBOCTI 3anponoHoBanoro JIIIK, a
3HIIKCHHSI aKTUBHOCTI eylacTa3u (HeHTpo(diIbHOro mo-
XOIDKEHHSI) CBIIYWTH TPO 3MCHIICHHS 3alalieHHS Y
TKaHWHAX SICCH CTapUX IIypiB, IO MiATBEPIKYE TPO-
TH3aMaNbHy Jif0 3aCTOCOBAHOTO KOMIUIEKCY TMIpera-
partis.

OTxe, 3MiHa 010XIMIYHHIX MTOKa3HHUKIB y TKAHHHAX
SICEH CTapUX IIYPiB, IO XapaKTepU3YIOTh PiBEHB Iepe-
KUCHOTO OKHCIICHHS JIMiJiB i QyHKIIOHANBHUH CTaH
JIEWKOIIUTIB, TOBOPATH MPO HAsSBHICTH 3alaJieHHs y Ha-
pooHTi. [Himiamis NePEKUCHOTO OKUCIICHHS JIMiIiB B
TKaHMHAX S$ICEH CTapuX MLIypiB NPHUBOIUTH 1O Je-
CTPYKUIT KIITMHHMX M CyOKJIITHHHUX MeMOpaH, IO
HIATBEPKYETHCS MIJABUIICHHSIM aKTHBHOCTI JIi30CO-
ManbpHOTO (epMeHTy Kucioi ¢ocdaTasu. Perymsipre
BBEJICHHA IIlypaM 3-0i TPyNMu KOMIUIEKCY MpenapaTiB
oKa3aio 34i0HICTh MOTepeKaTH HeTaTHBHI SBHINA B
OpraHi3Mi Ta B TKAHMHAX SICEH, MPO IO CBiTYUTH Tallb-
MYBaHHS 3alajeHHs, IePEKUCHOTO OKUCIICHHS JIITiIiB
Ta CTiMKe MiIBUIIEHHS aKTUBHOCTI ()i310JI0TI4HOTO aH-
THOKCHUIATHOTO| 3aXHCTY.

TakuM 4MHOM, y CTapuX IypiB BHUSBJIECHO BUpa-
JKEHI TOpPYLICHHs] aHTHOKCHUIAHTHO-ITPOOKCHIAHTHOT
pIBHOBaru Ta IiJIBHINEHHS IHTEHCUBHOCTI 3amallbHUX
MPOIIECiB Y CHUPOBATIII KPOBiI ¥ TKaHWHAX IApOIOHTA,
10 BiJINIOBiZJa€ XapaKTEPHUM MEXaHi3MaM BIKOBOTO pe-
MOJIETIIOBaHHS. 3acTOCyBaHHS JIiKyBalbHO-TIpO(inak-
THYHOTO KOMIUIEKCY CIIPHSIIO HOPMaTi3alil KIIFOYOBHX
010XiMIYHMX TOKA3HHUKIB: ITiJBUIIYBAJIO aKTUBHICTh
AQHTHOKCHJIAHTHHUX ()ePMEHTIB, 3HW)KYBAJIO PiBEHb IIPO-
JYKTIB IEPEKUCHOTO OKUCHEHHS JIIIJIIB 1 MapKepiB 3a-
TaJICHHSI Ta BiIHOBJIIOBAJIO iHTETpalibHI TOKa3HUKHY aH-
THOKCHJIAHTHOTO MoTeHmiany. OTpumani qaHi miareep-
JUKYIOTh KOPUTYBAJIBHUH BIUTUB KOMIUIEKCY Ha BIKOBI
OKCHIaTHBHO-3aMaJIbHI 3MiHH Ta OOTPYHTOBYIOTH JO-
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UIBHICTH HOTO0 MOMAJBIIOT0 BHUBYEHHSA SK IOTEH-
iHHOTO 3ac00y MPOQITAKTUKN BIKOBHUX MOPYIIEHb Y
MapOJIOHTI.
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DIAMOND BLACKFAN ANEMIA
(LITERATURE REVIEW)

Anomauis.

Anemis [Jatimonoa—bnexgena (AB/) (Diamond Blackfan anemia, DBA) - ye pioxicna epooacena annaszis
epumpouumie, Wo xapakmepu3yemuvcsi MaKkpoyumapHoro aHeMiCiO, pemukyﬂouumoneyieio ma Hecmavero epum-
POIOHUX NONEPeOHUKI8 ) KicmKogomy Mo3ky. Tlepwuil kuiniunuu koucencyc 6y6 pospoonenuii y 2008 poyi 3 memoio
600CKOHAIEHHSL OIACHOCMUYHUX KPUMEPIi8 Ma aHarizy ICHYIOYUX mepaneemuynux nioxooie. OOHax nooanivuii Ha-
VKOBI 3000ymKu, Maxi sk 6iOKpUmMmsi HO8Ux 2eHis, noe sizanux 3 ABJ], npoepec y memooax oyiHKu, a maKoic no-
2NUONEHHsL 3HAHb NPO OHKOJIO2IUHI PUSUKU NPOOEMOHCMPYSAIU nompeby 6 OHOGIEHHI MA POWUPEHT HASIGHUX pDe-
KomeHnoayitl. Hogi MidcHapoOori Hacmanosu cmeopeni 015k Cmanoapmu3ayii npoyecie 0iacHoCmuKy ma Aiky8aHms,
a makooic 01 NONINULeHHs 00820CMPOKOBO20 NPOSHO3Y 01 nayicumie 3 ABJ] y ecbomy caimi.

Abstract.

Diamond Blackfan anemia (DBA) is a rare congenital erythrocyte aplasia characterized by macrocytic ane-
mia, reticulocytopenia, and a lack of erythroid precursors in the bone marrow. The first clinical consensus was
developed in 2008 with the aim of improving diagnostic criteria and analyzing existing therapeutic approaches.
However, subsequent scientific advances, such as the discovery of new genes associated with ABD, progress in
assessment methods, and deepening knowledge of oncological risks, demonstrated the need to update and expand
the existing recommendations. The new international guidelines were created to standardize diagnosis and treat-

ment processes and to improve the long-term prognosis for patients with ABC worldwide.

Knrouosi cnoea: anemis Jaimonoa-bnexgena, cemamonocis, oimu.
Keywords: Diamond-Blackfan anemia, hematology, children.

Brepiue onncana npu6ausno 80 pokis Tomy, aHe-
Mmist brekdena-JlaiiMoHIa € BPOPKEHUM MOPYIICHHAM
€pUTPOIIOE3y, 10 Ma€e TEHISHIIIIO JI0 acoliialii 3 Bpoa-
JKEHUMH BaJlaMH PO3BUTKY Ta ITJBHIIEHUM PU3UKOM
PO3BHUTKY OHKOJOTIYHHX 3axBoproBaHb [1]. Hespaxa-
I0YM Ha HayKOBI TOCSATHEHHS, [IEH pO3J1a]] 3aIHIIae€ThCS
TICUXOJIOTIYHO Ta (hi3MIHO BAYKKUM JIA MAII€HTIB, a Ta-
KOX (DiHAHCOBO Ta €MOIIHHO BUCHKIIUBUM JUIS IXHIX
cimei. Meau4Hi MOTpeOU MAIi€HTIB, MO CTPAKIAIOTH
Ha JlaHe 3aXBOPIOBAHHS JI0Ci BAMAraroTh CIeliaii3oBa-
HOTO JIOCBily Ta MYJbTHIUCUUILTIHAPHOI JOMOMOTH.
IIpore, iCHYIOTh CKJIAIHOILI 3 e()eKTHBHOIO IMILICMEH-
Talli€l0 HAYKOBUX BIJKPUTTIB y KIIIHIYHY NMPAKTHUKY Ta
MOIIMPCHHSAM HOBITHIX 3HaHb 1 HAHKpaIIMX METOIHK
cepell MEAMYHUX TpauiBHUKIB. OCKUIBKM MNepIIunii
ory0JlikoBaHUI KoHceHCyc naryerbest 2008 pokom, BU-
HUKJIa HarajibHa NOTpeOa B OHOBJICHHI MiJXOMIB JO

JIarHOCTUKHM Ta JIKyBaHHS, IO TNPH3BEJIO 1O CTBO-
peHHs HoBoro kKoHceHcycy. Tomy 3 2014 o 2024 pik y
®paiibypsi npoxoxwmm 3yctpiui 53 excrepriB 3 27
KpaiH, pe3yJabTaTOM SIKMX CTaJ0 CTBOPEHHS HOBHX pe-
koMmeHpaniin. HoBa HOMeHkmarypa "curmpom DBA"
(DBA syndrome) Oyia mpuifHATa 33415 BpaxyBaHHA
pi3HUX (DEHOTHIIB, BKIIOYAIOYN MPOSBU Oe3 aHEeMiH.
KitouoBi 3minu B HactaHoBi 2024 poKy BKITIOYAIOTh:
3aMpOBa/PKEHHS] HOBHX CIIPOIIEHHUX KPUTEpIiB st
JIIarHOCTHUKH; OTHC TeHeTHKH cuHapoMy DBA Ta ioro
(heHOKOTiif; 3HaUHI KOPEKTHBH B TEPAIIEBTHYHUX CTaH-
JapTax: HMiATPUMYIOUYa /103a MPEAHI30JI0HY 3MEHIIeHa
mo 0,3 wr/kr/mo0y; peKOMEHIOBaHI piBeHb Te-
MOTJI00iHY Tepen TpaHcdy3ieto miasumeHo 10 90-100
I/IITp, HE3aJIeXKHO BiJl BiKy MallieHTa; HAroJOUIEHO Ha
HEOOXITHOCTI paHHBOI Ta arpeCHUBHUX XeJALIHHOI Te-
pariii; po3UIMPEHO TOKa3aHHs Ul TpaHCIUIAHTAIil re-
MOTIOETHUYHHUX CTOBOYPOBHUX KIIITHH; PEKOMEHIOBAHO
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CHCTEMaTHYHE KIIIHIYHE CIIOCTEPEKEHHS, BKIIOUAIOUN
paHHil CKpUHIHT KoJIOpeKTanbHoro paky. Hosi HacTa-
HOBH CTaHAApTH3YIOTh [iarHOCTHKY, JIIKYBaHHS Ta
JIOBIOCTPOKOBE CIIOCTEPEKEHHS 3a MAI[lEHTAMH 3 CHH-
JPOMOM BCiX BIKOBHX TPYII Y BCbOMY CBiTi [2].

O Anewmis [laiimona—bnexdena - 3axXBOproBaHHS
i3 yactoToro npubnm3Ho 1 : 500 000 >KMBOHAPOIKEHHX.
3a3Buyail 1e0I0TY€e TPOTATOM IEPIIOTO POKY KHTTS
[1]. MourupenicTs € MOAIOHOO Cepell PiI3HUX STHIYHUX
rpyn i o6ox crateit [3].

Omnyb6nikoBaHi gaHi cBig4arth, mo y 70—80% mari-
€HTiB i3 cuaapoMoM DBA MokHA BUSBUTH NIEBHHUI Te-
HeTHuHUH aedexT. ExcriepTy BU3HAUMIN ABI TEHETH-
4Hi Kareropii cuaapomy: Pubocomormatis - Mmyrarii B
TeHax, sKi Oe3mocepelHbO OepyTh ydacTs y OioreHesi
pubocom, Bxmogarouu 11 renis RPS Ta 13 renis RPL,
a TaKkoX MIanepoHH pudOocoMHHMX OinkiB TSR2 Ta
HEATR3. Iumi - myrtanii GATAL i TP53 3 gain-of-
function (ua Bigminy Bin loss-of-function mpu cunn-
pomi Jli-®paymeni) [4]. L{i ctaHu MOXYTb HPOSIBIIS-
THUCS TIIOPEreHaTOPHOI0 aHEMI€l0, 3 MOPYIIEHHSIM CH-
THAJbHUX NUIAXIB, aCOIIHOBAHUX 3 PUOOCOMOTIATIETO.
HonatkoBo, 7 reHiB RP-kananmaTiB HoTpeOy0Th oA~
memoi Bamimamii. JocHmimKeHHS BUKIIOYHO MYyTarlii
epurponoetny (EPO) ta medinmutr ADA2, ocKinbKa
BOHH € OKpeMUMH (DEHOKOMISIMH 31 CBOIMH MeXaHi3-
MaMH Ta BIIMIHHUMH KJIIHIYHUMH O3HaKaMH W HE Ha-
JIeKaTh 10 crekTpa cuuaapomy DBA. Binblinicts acorri-
HOBaHMX I'€HIB yCHaJKOBYIOTHCS 32 ayTOCOMHO-I0Mi-
HaHTHHUM THITOM. BiciM reniB cranoBisite 50—-65% ycix
BHUMAJIKiB, cepel HUX Haimommpewinr: RPS19 (~25%),
RPL5 (7-10%), RPL11 (~5%), RPS26 (3—6%), RPS10
(3-6%), RPS24 (2-4%), RPL35A (2-4%), RPS17 (1-
3%) [2]. Cungpom DBA Bunukae de novo abo cropa-
JIUYHO Y % TAII€HTIB, TOMI SIK CIMEHHI BHITQJKH CKJIa-
JIaroTh Omm3pko Y5 [3]. Benmmka yacTka TEHETHYHHUX
3MiH ypaxarTh TeHU prubocomuux Oinki (RP) i Haii-
YacTillle CIPUYMHEHI OJHOHYKIICOTHIHUMH BapiaH-
TaMH y CTapT-KOJIOHI, HOHCCHC-MYTAIlisIMH, 1HAEITaMU
a00 MyTalisIMH CaiTIB CIUIAICHHTY, 1110 IPU3BOASATH 10
Jierpaaliii TPAaHCKPHIITIB 32 MEXaHI3MOM 0e3rTy310r0
OII0CEPEIKOBAHOTO po3Many, abo )X FTeHOMHHMU Jeje-
isiMK (OKPEeMHUX €K30HIB, LIJIOr0 TeHa YM MYJIbTHI€H-
HUMHM JenelnisiMu). PeKOMEHI0BaHO IPOBOJHUTH T'€HE-
TUYHUH aHali3 KOXXHOMY MAaIli€eHTy 3 MiJ03pol0 Ha
DBA. Yepe3s BapiabenbHy NEHETPaHTHICTb, MIiCIS BH-
SIBJICHHsI TTaTOI€HHOTO BapiaHTa, CiiJ] 00CTeKyBaTH
IeHIB ciM’i, 0akaHO NMPOBOAUTH OJHOYACHE TECTY-
BaHHS Ha TeHHM CHHIPOMY, Horo ¢eHokomii (Hampu-
knan, aepinur ADA2 a6o cunmpom IlIBaxmana-/laii-
MOHJIa) Ta iHIINI T'eHW, MMOB’S3aHi 31 CIIAJIKOBUMH CHH-
IpoM HemoctaTHOCTI KicTkoBoro Mo3ky(IBNFS),
OCKIIBKM TECTyBaHHS MOXKE 3MIHHTH OYiKyBaHUIl

JliarHo3. IaTepnperaris BapiaHTIB TMOBUHHA
Bianoeinaru pexomenganism ACMG/AMP [2].

[Mpubmmzao y 90% mnamienTiB anemis aiimornaa-
briekdana 3a3Buuail mounHaeThes A0 12 micsrmis. 3a-
3BHYail BOHA MPOSBILIETHCS BPOMKEHIMHU BaJaMU po-
3BUTKY KiCTOK (y 50% BHIa/KiB) Ta 3aTPUMKOIO POCTY
(y 30% Bumankis). CepenHiil BiK MoyaTky mposiBy Ta
BCTAHOBIICHHS [[iarHO3y CTAaHOBHUTH 2 Micari [1]. Ane-
Misi MOXE TPOSBIATHCA in utero (TLAPOIC III0AA).
Mamientyu 3 rerotunom RPL35A MoxyTh Matu Bupa-
KeHy HeHTporeHito Ta iMyHomedimut. ITopymenHs
iMmyHITeTY (Ze(hilUTH CHPOBATKOBUX IMYHOTJIOOYJIiHIB,
T-, NK- ta B-xmitue) cnocrepiralotecst y 55%
TIAII€HTIB, HE3aJIeKHO BiJ JIIKYBaHHA CTEPOidaMH 49U
RP-renoruny [3]; mms myranii GATAL xapaktepHi €
TPOMOOITUTOTICHIA Ta HeHTpomeHisa. ['emonis, remaro-
MeTalis/CIIIIEeHOMETallisl He € TUIIOBUMHU JUISl CHHIPOMY
DBA. JlocimxeHHs KICTKOBOT'O MO3KY 3a3BHUail IIOKa-
3y€ BIICYTHICTh Y1 3HW)KEHHSI €pPUTPOIIHOT aKTHBHOCTI
3 “miBUM 3cyBOM” (piIKiCHE MpOrpecyBaHHs Jaii
craaii MpOHOPMOOJIACTIB) TPU HOPMalbHIA MoOpdo-
norii iHmmX KIiTuH. CrioyaTtky KiCTKOBHH MO30K HOP-
MOTICTFOJISIPHAT, aJie 3 BIKOM BiH YacTO CTA€ TIMOIEIT0-
nsipauM [1]. ®@izuuni anomanii npucythi y 50% Buma-
nkiB. HalmommupeHImMMH BpOHKEHUMH  (Di3HIHUMHU
AQHOMAJISIMH € BaJi PO3BUTKY BEJIMKOTO MBI Ta Bep-
XHiX KiHI[IBOK, KpaHiodalliabHi aHoMaTii (HanpuKia,
MIKpOTisi) Ta HU3bKHH 3picT. RPL26 cripusie 3MiHHUM
aHOMaJisM mpoMeHeBoi npomeHi. [lamieHT Takok
MOYKE MaTy KMPIATHH HIC Ta IIMPOKO PO3CTABJIEHI Oui.
BoHM MOXYTb NMPOSIBISATHCS BPOIXKEHOIO INIayKOMOIO
abo KarapakToO, a TaK0X KOCOOKiCTIO. XapakTepHi
aHomanii anemii JlalimoHna-bnekdana BxIIOYAIOTH
YITKUH BUTIIST OOJIYYsI pa3oM i3 TpUQaJTaHTOBHMH Be-
JTUKAMH TanbisMu. Mytatist PRLS nos'szana 3 po3sie-
JUHOI0 TyOm abo M'skoro migHeOiHHS, TOmi
sk RPL11 3HaYHOIO MipOr0 KOPEIIoe 3 aHOMAITiSIMU Be-
JIMKOTO Majblis, aJle TAaKOX CIIOCTEPIraeThes y BUIAI-
Kax po3MlieNMHU ryon ado migHeOiHHs. [Humn dizudHi
aHOMaJTii BKJIFOYAIOTh ypPOT€HITaNbHI (HaIpHUKIIa, Bij-
CYTHICTH a00 miJIKOBONOAIOHa HUpKa), JedeKTH
MDKIIEPEICePAHOT Ta MIXKIIUTYHOYKOBOT IEPEropoIoK,
a TaKOX KOApKTaIlito aopT. Yepes aHOMaJIil MUHHOTO
BiiIlTy XpeOTa y NalieHTiB MOXKe NPOSBISTUCS Iedop-
martist Kiinmens-®eitist [5].

Hiarnoctuka JIBA 3a3Buuaii € ckinanHor yepes ii
YaCcTKOBI (DCHOTHITH Ta 3HAYHY HEBIAMOBIIHICTH KITiHi-
YHUX MPOSBIB. 3 OINIsAY Ha 10 BapiabenbHicTh, Mix-
HapoJHa KJIiHIYHa KOHCEHCYCHa KOH(EpeHIlis BU3HA-
YuJia JiarHOCTHYHI Ta JOTTOMIXKHI KPUTEPil AJIs iarHo-
cruku JIBA ( pucynok 1). [liarHo3 JIBA craBuThCH,
KOJI BUKOHYIOTbCS BUMOTH OCHOBHUX KpHTEpIiB Ta
BHUKIIIOYEHI IapBOBipycHa iH(eKmis T1a aHemis
dankoHi [3].
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JiarHocTHYHI KpHTepii

+ HopMoxpoMHa, 4acT0 MAaKpOLHTapHA aHeMid, 1110 pOSBHBAETLCA B Neplunii pik sHTTH

+ [Mnd0oKa peTHKY/IOLHTONEeHIA

. T S . ~ PR e . - ; =
HopMolleTWIApHUHR KICTKOBHH MO30K i3 CeMeKTHEHUM IedilNTOM epUTPOIIHUY NNoIepeIHHUKIB

» HopManbHa abo Jelo sHH#KeHa KiTbKiCTh NefKOUHTIE

» HopmanbHuit abo HesHa4YHo NigBHIeHHHA piEeHb TpoMOOLUTIE

OcHoBHI gonomixHI KpHTepii

» leHHa MyTallig, ONHCAHA B «KIacH4HIA» DBA

+ [Io3UTUBHHI ciMeiHNIT aHaMHe3

HesHauyHi gonmomMixHI KpHTepii

» [ligpuiIeHa aKTHEHICTh 31eHOSHH/e3aMiHA3H ePHTPOLHUTIBE

» Bpopaeni anomanil, onucadi B «xacuyHii» DBA

» [linBuinenust pisens reMor1o6iny F

» HeMmae qokasis iHIIOT0 CI3AKOBOr0 CHHAPOMY KiCTKOBOMOSKOBOI HEJOCTATHOCTI

Pucynox 1. iaenocmuuni xpumepii J{bA.
(https://pmc.ncbi.nIm.nih.gov/articles/PMC6416817/)

CyuacHi TepamneBTU4HI cTparerii JikyBaHHs JJBA
BKIIIOUaloTh Titokokoptukoctepoinn (I'K), mepenm-
BaHHS KPOBI Ta TPAHCIUIAHTALII0 TEMOTIOSTHYHIX CTO-
BOypoBux xiituH (TT'CK), koxHa 3 TKUX Ma€ CBiif Bia-
cHHIA Habip oOMexeHb. [IJIFOKOKOPTHKOCTEPOINH,
HE3Ba)KaIOUH HA IIUPOKE BUKOPUCTAHHS, MOXKYThH 3 Ya-
COM BTpavaTé e(eKTUBHICTH, OCOONMBO y TAIlI€HTIB,
SKi HE pearyloTh Ha TpUBaje JiKyBaHHs. binbiie Toro,
TpuBaja abo BUCOKOm030Ba Tepamis ['K moxxe mpusse-
CTH 10 HHM3KH MOOIYHMX e(eKTiB, BKIHOYAIOYH OCTe-
omopo3, arpodiro 1miKipu, miaber, abdaOMiHAIBHE
OXKHpPIHHS, TJAayKOMy, KaTapakTy, aBacKYJSpHHii
HEKpO3 Ta iH(EKIIif0, 3aTPUMKY POCTY Ta TIIEPTCH31I0
[6]. TlepenuBaHHs KPOBi CIYT'YIOTh dKHUTTEBO BAXKIUBUM
MIATPAMYIOYHAM 3aXO0/I0M IS ITOJISTIICHHST CHMITTOMIB
Ta JIiKyBaHHs aHeMii y manieHTiB 3 JIBA, ane BaxximBo
3a3HAYUTH, 110 iICHYe TOKCHYHICTb, ITOB'sI3aHA 3 TIepe-
BaHTaXeHHM 3aii3oM [7]. TTCK € enuHuM nikyBaib-
HUM MeTozoM JikyBaHHS [IBA, i Xxo4a BiH MoXxe OyTH
BapiaHTOM JUIs MAIi€HTIB 31 CTEPOiMOPE3UCTEHTHICTIO
Ta 3AJIEXKHICTIO BiJ TIEPETUBAHHS, BiH CTBOPIOE TPY/-
HOIII, Taki SK MOIIYK BiJIMOBITHUX JOHOPIB Ta PH3HUK
iMmyHoJoriuHUX yckimaaueHs [8]. Cepen uux Tpya-
HOII[IB TE@HHA Teparlisi CTae MepCIeKTHBHUM 1HCTPYMEH-
TOoM JuIs JTikyBaHHS [IBA.

I'enna Tepamisi Mae 3HaYHYy BaXIUBICTh Y JIKY-
BaHHi JIBA depe3 oOMexeHHs Cy4acCHHX METO/IIB JiKy-
BaHHs. HemronaBHi JOCATHEHHS B eHHIN Teparii, 30-
KpeMa BUKOPHCTaHHS JICHTUBIPYCHUX BEKTOPIB, € Iep-
cnekTuBHUMU JUis JTikyBaHHs JIBA. 1li meToau Tepamii
CIIPSIMOBaHI Ha BUIPABIICHHS TE€HETHYHUX HE(EKTiB,
0 BUKJIHMKaIOTh JIBA, NUIIXOM BBEACHHS (PYHKIIO-
HAJTBPHHUX KO MyTOBaHHUX T€HIB y KIITHHH MAIli€HTA.

3 PO3BUTKOM JIOCHI/KEHB Yy 1[I raigy3i 3pocTae NoTeH-
1[iaJ TeHHOI Teparmii il BUIIPABJICHHsSI OCHOBHUX TeHe-
TUYHUX MyTamii, moB's3anux 3 JABA, 3a momomororo
TaKMX METOMIB, SK IHCTPyMEHT peiaryBaHHs
CRISPR/Cas9 [4].

Takum uuHOM, aHeMis [aiiMmonma—brexdena 3a-
JIMIIAETHCS OJHIEIO 3 HAMCKIATHINIMX TIarHOCTUYHUX
Ta TEPaNeBTUUHHUX MPOOJeM MUTsA40l remarosorii. 3a
OCTaHHI POKH BiIOYBCS CYTTEBUIA IIPOrpec Y pO3yMiHHI
11 1atoi3i0J0ril, TCHETHKH Ta JIIKYBaHHS, IPOTE 0CO-
OJIUBY yBary CJIiJ OPUIUIATH KOHTPOJIO 338 PO3BUTKOM
BTOPUHHOT'O F€MOCH/IEPO3Y Ta MOHITOPUHTY ITi/IBUIIIE-
HOT'O pU3KKY OHKOTpaHchopmariii. I muie riaubiie Bu-
BYCHHS T'CHOTHUIT-()EHOTUIIOBUX KOPEJSILiH Ta po3po-
OKa reHHOT iHKeHepii JO3BOIHUTh MiHIMi3yBaTH TOKCH-
YHUH BIUIMB CTaHIAPTHOTO JIIKYBaHHS Ta MOKPALIUTh
SIKICTB YKHTTS JIITSH 3 JJAHOIO ITATOJIOTIE0.
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Anomauin:

B pobomi nposedenuii ananiz cyuacnux meHOeHyitl 3ax80pO8AHOCMI HA NpABeYsb, OYIHKA enioemiono2iuHux
ocobnugocmell nepebizy X60poou ma BU3HAYEHHA OCHOBHUX YUHHUKIG, WO BNIUBAIOMb HA PIGEH 3AX80PIOBAHOCIII
6 Vxpaini. Hezeaoicarouu na Hasenicms eghekmusHoi aKyuHayii, npaseyb 3a1ulacmspCs akmyaibHo0 npooaiemoro
2POMAOCHKO20 300pP08 s, 0COOIUBO 8 KPAIHAX i3 HUZLKUM eKOHOMIYHUM CIAMYCOM, HeOOCTNAMHIM Di6HeM IMYHi-
3ayii HaceneHHsl, 0OMeNHCeHUM OOCMYNOM 00 MeOUUHOT 00NOMOo2U ma ceped 0CiO epyn PusuKy.

Abstract:

The paper analyzes modern trends in the incidence of tetanus, assesses the epidemiological features of the
course of the disease, and determines the main factors affecting the incidence rate in Ukraine. Despite the avail-
ability of effective vaccination, tetanus remains an urgent public health problem, especially in countries with low
economic status, insufficient population immunization levels, limited access to medical care, and among individ-

uals from risk groups.

Knrowuoei cnosa: npaeeyb, memaHomoKCUuH, sakuuﬂauiﬂ, 36LX80pl06aHiCI71b
Keywords: tetanus, tetanotoxin, vaccination, morbidity

Materials and methods: we conducted a
literature review based on foreign and domestic articles
published in scientometric databases, as well as official
statistical data. Current information on the dynamics of
the incidence of tetanus in the period 2020-2024 in
Ukraine was analyzed.

Objective is to analyze scientific works, literary
sources, statistical sources and determine the dynamics
of the incidence of tetanus in the period 2020-2024 in
Ukraine.

Introduction. Tetanus remains an urgent public
health problem, despite the availability of effective
specific prevention. The disease is characterized by a
severe course, a high mortality rate and a completely
preventable nature, provided that there is adequate
vaccination coverage and timely emergency prevention
in case of injuries. The peculiarity of tetanus is the lack
of transmission from person to person, and its
occurrence is directly related to the contamination of
wounds with spores of Clostridium tetani against the
background of an insufficient level of immunity.

In the conditions of Ukraine, the epidemiological
situation regarding tetanus remains unstable, which is
due to fluctuations in the coverage of preventive
vaccinations, the impact of the COVID-19 pandemic on

scheduled immunization, as well as military operations
from 2022, which led to an increase in injuries and the
complication of access to medical care. A decrease in
the level of revaccination among the adult population
forms a layer of susceptible individuals, which supports
sporadic morbidity.

Main part. Tetanus is an acute infectious disease
caused by tetanotoxin produced by the bacterium
Clostridium tetani [1,2]. This is a fairly common
bacterium whose natural habitat is soil, but the
bacterium can also be isolated from the feces of
domestic animals and humans. Tetanus spores are
completely destroyed by boiling, but are removed by
autoclaving at a pressure of 1 atmosphere and a
temperature of 120°C for 15 minutes. The DNA of this
toxin is contained in a plasmid. The presence of
bacteria does not indicate infection, as not all strains
have a plasmid.

Tetanus is characterized by a contact (wound)
transmission mechanism. Infection occurs when spores
of Cl enter. tetani in damaged tissues. Spores are ex-
tremely resistant to environmental factors and can per-
sist for a long time in soil, dust, and on environmental
objects. Table 1 shows the ways of tetanus infection de-
pending on the nature of tissue damage.
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Table 1.

Ways of tetanus infection depending on the nature of tissue damage.

Path of infection

Traumatic

Postoperative

Postpartum /
postabortion

Neonatal

Nature of damage

Typical examples of

Epidemiological

Deep, punctured,
lacerated, contaminated
wounds; injuries with
anaerobic conditions

Violation of tissue
integrity during surgical
interventions
Traumatization of the
birth canal or uterus

Infection of the umbilical
wound

situations
Wounds with a nail,
metal fragments, injuries
during agricultural work,
burns, frostbite, animal
bites
Operations in conditions
of non-compliance with
asepsis and antiseptics
Delivery or abortion out-
side a medical facility,
non-sterile instruments
Use of non-sterile
instruments or dressings
when processing the
umbilical cord

significance
The most common way
of infection; high risk of
soil contamination

Rare in countries with
proper infection control

Relevant in regions with
limited access to medical
care
Important cause of infant
mortality in countries
with low vaccination
coverage

A key epidemiological factor is the presence of a
deep wound, since it is in conditions of low oxygen
content that spores germinate and produce toxin [2,4].

The most significant factors of infection transmis-
sion: soil is the main reservoir of Cl spores. tetany; dust
and contaminated equipment (nails, wire); animal feces
— the pathogen parasitizes in the intestines of herbi-
vores and is excreted with feces, which contributes to
soil contamination; non-sterile medical instruments and
dressing materials. In modern conditions in Ukraine
and countries with sufficient vaccination coverage, tet-
anus is most often associated with: puncture wounds of
the lower extremities; injuries during work on the
homestead; agricultural injuries; absence or untimely
revaccination.

The prodromal period of labor is not always pro-
nounced; its symptoms are extremely nonspecific. The
first and most frequent symptom of the developed clin-
ical picture is a change in the tone of the masticatory
muscles. At the same time, a muscle spasm occurs: the
corners of the mouth are pulled down, the mouth takes
on a half-moon shape, the lips protrude with a "probos-
cis". All this gives the face a characteristic expression,
which is designated as a "sardonic smile". The in-
creased tone of the extensor muscles of the back pre-
vails, pronounced opisthotonus appears. At first, con-
vulsions occur rarely, attacks are short-lived, later their
frequency increases, and the duration increases [4].
Spasms can be almost continuous, which leads to res-
piratory failure. Pharyngeal spasms are often accompa-
nied by laryngeal spasms and are associated with aspi-
ration and life-threatening acute airway obstruction [3].
Increasing bradycardia and loss of consciousness dur-
ing seizures are unfavorable prognostic signs. A devel-
oped clinical picture with general convulsions usually
lasts from 10 to 20 days [4].

The most common form of tetanus, generalized
tetanus, affects muscles throughout the body. The mus-
cles of the head and neck are usually affected first with
progressive caudal spread of rigidity and spasm affect-
ing the whole body. With lower toxin loads and periph-
eral injuries, local tetanus is observed. Spasm and stiff-
ness are limited to a limited area of the body [3].

In 2014, the overall reported incidence of tetanus
in the European Union was 0.01 per 100,000 popula-
tion, with 65% of cases occurring in those aged >65
years [ 5 ].According to statistics, in 2019, more than
30,000 deaths from tetanus and more than 73,000 cases
of tetanus disease were registered in the world [2].

Groups at high risk of tetanus infection include the
elderly, people with weakened immunity, and unvac-
cinated children [1].

In developing countries, neonatal tetanus - when
babies are infected through unsterile births - is the lead-
ing cause of infant mortality [6]. Risk factors for mor-
tality among adult patients with tetanus include gener-
alized involvement, diabetes, autonomic dysfunction,
shorter incubation time, opisthotonus, and cardiovascu-
lar disease [2]. Tetanus is rare in developed countries
due to routine immunization and wound care [7,8]. The
first active immunization with tetanus toxoid was de-
scribed in 1890 [6].

Results and discussion: The aim of our work was
to assess the dynamics of tetanus incidence in Ukraine
in the period 2020-2024. Official statistical sources
were used to analyze morbidity. So, it was found that in
2020, 12 people fell ill with tetanus, approximately
0.27 cases per 1 million population. Regarding the dis-
tribution by regions of Ukraine, cases of tetanus were
detected in Volyn (2 cases), Mykolaiv (2 cases), Vin-
nytsia (2 cases), Rivne, Lviv, Chernihiv, Kyiv, Poltava
and Kharkiv (1 case each) regions.

In 2021, 7 cases of tetanus were detected - 0.17
cases per 1 million population, which is almost 2 times
less than in 2020. In 2022, there was an increase in in-
cidence: 12 people became ill, approximately 0.29
cases per 1 million population. In 2023, there was a de-
crease to 6 cases of infection, which is equivalent to ap-
proximately 0.16 cases per 1 million population. Data
by region for the years 2021-2024 have not been made
public in official sources.

Since tetanus is not transmitted from person to
person and its prevalence is controlled by mass vac-
cination, fluctuations in incidence may be explained by
the failure of vaccination campaigns due to the
COVID-19 pandemic and war. Also, due to the fact that
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tetanus infection occurs through contaminated wounds,
a large part of the population of Ukraine is at risk of
infection due to active hostilities on the territory of
Ukraine.

According to the World Health Organization
(WHO) and UNICEF in 2020, the coverage of the first
and third doses of the ADPKN vaccine was 93% and
819%, respectively. In 2021, these indicators were 91%
and 80%. In 2022, these indicators were 78% and 73%,
which is 14.3% and 8.8% less than the similar indica-
tors of 2021. For 2023-2024, there is no freely available
information on vaccination coverage.

Conclusion: Tetanus is a dangerous bacterial dis-
ease that affects nerve cells and leads to disruption of
their functioning, which is manifested in the form of
tonic convulsions and spasms of transverse smooth
muscles. In Ukraine, the incidence rate remains low,
varying from 6 to 12 cases of tetanus per year or 0.16-
0.29 cases per 1 million population. Fluctuations in
morbidity, in our opinion, are explained by failures of
vaccination campaigns and hostilities on the territory of
Ukraine.
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CLINICAL AND PARACLINICAL FEATURES OF PRIMARY AND SECONDARY
THROMBOCYTOPENIA IN CHILDREN
(LITERATURE REVIEW)

Anomauis.

Tpomboyumoneniuna nypnypa € 2emepo2eHtol0 2pynor 3axe0plo6anb, Wo Xapakmepuzyiomocsi SHUNCCHHAM
KiIbKOCMI mpomooyumie y nepugepudnii Kposi ma nio8UWEHUM PUSUKOM 2eMOPASIYHUX YCKIAOHEHb. Y cmpyK-
mypi IMYHHUX NOPYUEHb KDOBOMBOPEHHS 60HA NOCIOAE 0OHEe 3 NPOGIOHUX MICYb, A OUDePeHYIayisi MIXNC NePEUH-
HOI0 Ma 6MOPUHHOIO POPMAMU MAE KTIOH08E KITHIYHE 3HAYEHHSL.

Abstract:

Thrombocytopenic purpura is a heterogeneous group of diseases characterized by a decrease in the number
of platelets in the peripheral blood and an increased risk of hemorrhagic complications. In the structure of immune
disorders of hematopoiesis, it occupies one of the leading places, and the differentiation between primary and

secondary forms is of key clinical importance.

Knrouosi cnosa: ioionamuuna mpomboyumoneHiuna nypnypa, 6mMopuHHa mpomooyumonetis, oimu.
Keywords: idiopathic thrombocytopenic purpura, secondary thrombocytopenia, children.

Martepianu Ta METOAN: HAMH MPOBEACHUH OIS
JITEepaTypy Ha OCHOBI CTaTel, OMmyOIiKOBaHUX y 0a3ax
nmannx PubMed 3a ocranni 10 pokiB. AnamizyBangach
aKTyasibHa iH(OpMALis 100 KITIHIYHUX aCIeKTIB mep-
BUHHO{ Ta BTOPUHHOT TPOMOOLIMTOIIEHI].

Mera: mpoBECTH aHaNi3 JITepaTypHHUX JKeped,
JIOCJIIJPKEHb Ta BU3HAYMTH KIIIHIYHI ACTIEKTH NEpBUH-
HOI Ta BTOPUHHOI TPOMOOIIUTOIIEHI].

AKTyanbHICTE: [HionaTnyHa TPOMOOIUTOIICHIYHA
MypIypa — [ie ayTOIMyHHE 3aXBOPIOBAHHS 3 Pi3HUMH
MATOTEHETHYHUMHU Ta KIIHIYHUMH OCOOTUBOCTSAMH Y
niteit Ta mopociux [1].

Xoua imonatnyHa TPOMOOIUTOTICHIS
3yCTpiva€eThCs PiIKO, BOHA € HAWUTIOMNPEHIION MPH-
YUHOIO HA0yTOI TPOMOOIIUTOTEHIi B IUTHHCTBI, 3 TO-
mupeHictio y 2—5 Bunaaku Ha 100 000 niteit. Y npu-
om0 20% mopociMX imiomaThdHa TPOMOOIMTO-
MeHIYHA MypIypa € BTOPUHHOIO MO BiJHOIIEHHIO JI0
OCHOBHOTO NEPBHHHOTIO 3aXBOPIOBaHHS IMyHHOI AH-
cperyssinii a0o iMyHoaeiUTY, pEBMATOIOTIHHOTO 3a-
XBOPIOBaHHS, TpaHCIUIAHTalil abo IMPOBOKYHOYOTo

npuiioMy JikiB ud iHdekuii. Xoya nepBuHHA imiona-
THYHA TPOMOOLIMTONEHIUHA IypIypa € THIIOBOIO ISt
JiTell, BTOpHHHA - HE € PIAKICTIO, 0COOIMBO MPHU AYKe
PaHHBOMY MOYATKY 3aXBOPIOBAHHS, KOJIM HMOBIPHICTh
OCHOBHOTO iMyHOedinuTy Buma [2].

TpoMOOIUTOIICHISI TAKOXK € TIOIMIMPSHUM SBUIIEM
Yy HEOHATAJILHOMY TIEPioJli, OCOOIUBO Y KPUTUIHO XBO-
pUX Ta TepenyacHO HAPOJKCHUX HOBOHAPOKCHUX.
[omupenicte TpoMOoIHTONECHIT csirae 1-5% y HeMOB-
JST 1pu HapopkeHHI Ta y 20-50% KpUTHYHO XBOPHUX
HOBOHapoKeHnX [3].

Pesympratn Ta iX oOroBopeHHs: Imiomatnuna
TPOMOOIIMTOTICHISI XapaKTEePHU3YIOThCS 130JIbOBAHOIO
TPOMOOIIMTOTICHIEI0, 10 BHUPAXKAETHCA  KIITBKICTIO
tpomGormtie <100%109/n [4,5].

Ominka Ma3ka nepudepuyHoi KpoBi MoKazaHa st
BHKITIOYCHHS CIAJKOBOI Ta BTOPHMHHOI TPOMOOLHUTO-
meHii. 3a3BUYail BUSABISIFOTBCS JEAKI BEJIUKI TPOMOO-
LUUTH, aJIe¢ HaIMIipHA KiJIBKICTh TIraHTCBKHX TPOMOO-
LUTIB, & TAKOX MaJIUX TPOMOOIIUTIB, TOBUHHA BKa3y-
BaTM Ha iHmN jJiarHo3ud. Xoya BBAXKAE€ThCH, IO
ayTOAHTHTIJIA IO TPOMOOIUTIB € OCHOBHOIO TPHYHUHOIO
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iiOMaTHIHOI TPOMOOITUTONIEHIYHOT TYPIYPH, TECTY-
BaHHS Ha ayTOAHTHTLJIA IO TPOMOOIIMTIB Hapa3i He pe-
KOMEHIYETHCS TSI TIaTHOCTHKH 1/110TIaTHIHOI TPOMOO-
IUTOIICHIYHOI MypITypH Yepe3 HN3bKY TOYHICTD iCHYIO-
yux TecTis [4].

Sk mpaBwmII0, y AiTEeH 3 1110NaTUYHOIO0 TPOMOOIH-
TOIICHIYHOIO ITYPIYPOIO CIIOCTEPIracThCs 130J1b0BaHA
TSDKKa TpoMOouuToneHis. Uepes 6 MicsIIiB micis BCTa-
HOBJICHHS J1arHO3Y OUTBIIICTh JITeH Oy’KYIOTh 3 TIOB-
HOIO HOpMali3alielo KijgbkocTi TpomOorwuriB. Kinb-
KiCTh TPOMOOIIUTIB TaKOK Ma€ TCHACHIIIO 10 CTIOHTAH-
HOTO 3pOcTaHHs 3 yacoM Ta juire y 20%, 9% Tta 6%
IiTeH KimpKicTs TpoMOonuTiB <20x10°/1 uepes 2, 6 Ta
12 MicsALiB BIAMOBIIHO IICIIS BCTAHOBJIEHHS ITOYATKO-
BOr0 niarHo3y. B Toif wac cmipHa KpoBOTEUa
HaiMOBipHIIlle BAHUKAE MIPU KITBKOCTI TPOMOOIHTIB <
20x10°/11, y 61BbIIOCTI AiTEH 3 TAKOIO KIIBKICTIO TPOM-
OouuTiB He Oynme 3Ha4HOI KpoBoTedi. Pewmicis, To6TO
KiJIbKicTh TpoMOouuTiB >150%10°1 crnocrepiraerbest
npubn3Ho y 60% aiTeil 3 i1i0naTHYHOI0 TPOMOOIIUTO-
MEHIYHOI0 MypITypol0 4epe3 6 MicsALiB Miciisi HocTa-
HOBKH Jiaruo3y ta mie y 10% miteit Bikom Binx 6 mo 12
MICSIIB TICJIA MOCTaHOBKH AiarHO3y. Y 30% miteit 3
XpOHIYHOI  iTIOTIATHYHOIO  TPOMOOIIMTOTICHITHOIO
MyPIypOI0 MOXIHUBICTh peMicii 30epiraeTbCs MPOTS-
roM 0araTbOX POKIB ITiCIIs TOCTAHOBKH JiarHO3Y.

VY GinbmocTi AiTel 3 i1i0MTaTHIHOIO TPOMOOIUTO-
MCHIYHOIO TYPIypPOI0 CIOCTEPIraloThCs CHMITOMHU
KpOBOTEUI, 130JIb0BaHI Ha ILIKIipi, BKIIOYAIOYH MeTeXil
Ta ekximosu. [Ipubmusno y 20% crocrepiraerbcs
nomipHa HiKipHa abo ciu30Ba KpoBoTeya, a 10 3% —
CHIbHa KpoBoTeua. MeHmn Hix y 2% JiTell nmpoTsrom
MEepIIOro MiCsIs Micis BCTAHOBJICHHS AiarHO3y CIIO-
cTepiraeTbcs CHIIBHa KpoBoTeda. IIpOrHOCTHUYHMMH
(hakTopamu MaHOYTHBOI CHIIBHOI KPOBOTEYi MOXKYTh
OyTv TpaBMa, CWJIbHa KpoBOTeYa B aHaMHeE3l, Ha-
SIBHICTh BTOPHHHOI iIOMATHYHOI TPOMOOIIUTOIICHIY-
HOIO ITypITypOIO, iHIIIa OCHOBHA CXWJIBHICTB 0 KPOBO-
TeYi, BHKOPHUCTAHHS aHTHKOATYIISHTIB a00 IIiKiB, IO
BUKJIMKAIOTh AUCQYHKIIO TPOMOOLMTIB Ta aHTUTINA
JI0 TPOMOOLIUTIB, SIKI BIUIMBAIOTh HA (QYHKIIiIO TPOMOO-
uTiB [2].

BropunHi ¢opMu TpoMOOIMTONEHIT BKIIOYAIOTH
TPOMOOIMTOIIEHIT, 3yMOBJIEHI OCHOBHHM 3aXBOPIOBaH-
HsIM 200 BIUIMBOM JIKiB Ta BipyciB. [Ipukiagamu BTO-
PUHHOI TPOMOOIUTONCHII € BipycHa TpPOMOOUIUTO-
MeHIYHA IypITypa, TPOMOOLUTONEHIYHA MypITypa BHA-
CJIIZIOK YPa)KEHHS KICTKOBOTO MO3KY Ta Ha (hOHI iHIIHMX
3aXBOPIOBaHb [6].

[lepBunHa igionaTMyHa TPOMOOILMTOICHIS Iyp-
nypa 3aJHIIA€ThCs JIarHO30M BHUKJIFOUEHHS Ta IpOBe-
JleHHsT AuQepeHIlianbHOi TIarHOCTUKKA 3 BTOPUHHOI
TPOMOOIMTONICHIYHOIO MMYPIYPOO YacTO OyBa€e HEMpo-
CTUM 3aBIaHHsM [4].

Bropunna TPOMOOITUTOTICHIYHA nypuypa
3yCTpIidaloThCA PIAKO Ta 1HOMI i BaXKKO PO3Mi3HATH.
Binbuie Toro, iHIII NPOSBH OCHOBHOTO 3aXBOPIOBAHHS
MOXYTb 3'IBUTUCSI JIMIIE IPOTATOM TIepiojy crocTepe-
skeHHs. TPUBOXKHI CUTHAIH, 10 BUKJIUKAIOTH MiT03pY
I110J10 BTOPMHHOI TPOMOOIMTOIICHIT Ta 1HIIMX HEIMyH-
HIX IPUYUH TPOMOOIMTOICHIi BKIIOYAIOTh TO3UTHB-
HUHA ciMEeWHWH aHaMHe3, IiJUIITKOBUH BiK, po3Mip

TpOMOOIHTIB BHIIE a00 HIKYIE HOPMH, TIOMIpHY TPOM-
OOIIMTOIICHIIO TIPU TIEPIIOMY 3BEpHEHHI, BiJICYTHICTh
BINOBIJi Ha JIIKyBaHHS MEPIIOi JiHil Ta HOBiI CHMII-
ToMH ab0 JTabOpaTOpHi BIAXWMIICHHS ITiJ Jac mepediry
3aXBOPIOBaHHS.

[TpyunHa Ta YacTtoTa BTOPUHHOI TPOMOOLUTO-
MIeHIYHOT MypIypHu 3aJiexaTh Bij jAeMorpadidyHux Ta
COIliaJIbHO-eKOHOMIYHUX (akTopiB. Yactora BTOpPHH-
HOI TPOMOOIMTOTIeHIT, HOB's13aHO1 3 iH]eKLiero (Harpu-
kiax, Bipyc remarutry C, Helicobacter pylori) pis-
HUTBCA 3aJICKHOCTI Bix perioHy. Bizomi nprdauam BTO-
PUHHOT TPOMOOUMTOIIEHI1 BKIIOYAIOTh iHIII CHCTEMHI
ayTOIMYHHI 3aXBOPIOBAaHHS, IIEPBUHHUI a00 BTOpWH-
HUl iMyHOmedinuT, iH(eKUiiHI 3aXBOPIOBAaHHS, IIa-
paHEOIIaCTHIHHUN CHHAPOM Ta JIIKapChKO-3aJIeXKHi aH-
tutina [7].

BipycHi iH(dekmil 3Ha4HOIO MIpPOIO CIIPHSIOTH
KJIHIYHIH KapTUHI TPOMOOLMTONEHIYHOI MypHypu y
nitedl. 3Bu4aiiHi BIpYCHI TpHUrepH, Taki SIK Bipyc
Enmreitna-bapp, uuromerasnosipyc Ta Bipyc BITpsiHOT
BICITH, MOXXYTh 1HIIIFOBaTH IMYHHY BiIIOBI/Ib, SIKa MO-
MUIIKOBO BpaXka€ TPOMOOLIUTH, L0 NMPHU3BOAUTH 10 1X
py¥inyBaHHs. KiiHi9HO y AmiTe#l 3 TPOMOOIMTOIICHIEO
Ha (OHi BipyCHOT iH(EKIIi1 YaCTO CIIOCTEPIracThCs par-
TOBa TIOSIBa METEXiH, MypIypH Ta KPOBOTEUl CIU30BOT
00OJIOHKH, AKi MOXXYTh TOCHITIOBATHCS IICIS Bipyc-
HOTO 3aXBOPIOBaHHSA. JliarHOCTHKa TPOMOOIIUTONEHIT y
KOHTEKCTI HEeL[OAaBHO MepeHeceHol BipycHol iHpeKIil
BUMarae peTeibHOI OI[IHKM aHaMHe3y TallieHTa,
¢bi3uKaIbHOTO O0OCTeXXKEHHS Ta JabOpaTOpHUX JIO-
CJTi/DKEHb, BKJIIOYAIOYM 3arajlbHUHM aHaii3 KpoBi, IO
BUSIBIISIE 130JIbOBAHY TPOMOOLIMTOIEHIIO Ta BHKIIIOYAE
iHmi moteHuiiHi npuunHU. CeposIoriyHi TeCTH Mo-
KYTh 1IeHTU(]IKYBaTH cnenuidHi BipycHi iHpEKIl,
JoToMararodu  Au(epeHIliloBaTH IEePBUHHY 1i0Ta-
THYHY TPOMOOLMTONEHIUYHY MypIypy Ta BTOPUHHY
TPOMOOIIMTOIICHIIO, MOB'SI3aHy 3 OCHOBHHM BipyCHUM
3aXBOPIOBaHHSM.

VY niTeii efkeMilo cIii BpaxOBYBaTH IPHU Tude-
peHLIaNbHIN J[IarHOCTHUII TPOMOOLMTONEHIYHOT Myp-
nypu uepe3 Tl BIACTHBOCTI MPOSBISATHCS MOAIOHUMHU
KITIHIYHUMH O3HAKaMH, TAKAMHU SIK 130JIbOBaHa TPOMOO-
UTOIICHIsA, neTexii Ta cunmi. Ha BiaMiny Bix imgioma-
TUYHOI TPOMOOLIMTONCHIYHOI MypIypH, JeHKeMis da-
CTO TPOSIBIISETHCS ILI€ XapaKTEPHUMH O3HAKaMH, Ta-
KAMH SIK TenaTocIUICHOMerayis, JiMdaleHonaTisl Ta
AQHOMAJIbHUMH TIOKa3HUKaMH KiJIbKOCTI JICHKOIHTIB.

VYpakeHHs1 KICTKOBOI'O MO3KY B KOHTEKCTI BTO-
PHHHOI TPOMOOIMTOIICHIYHOI MypHypH € KPUTHYHO
Ba)XXJIMBUM JUIS BpaxyBaHHS il 4Yac JiarHOCTHKH,
OCKIJIbKM BOHO MOJK€ iMiTyBaTH ab0 CIiBiCHYBaTH pa-
30M 3 iHIONAaTHYHOI0 TPOMOOUMTOINEHIYHOIO ITypIy-
poro. KimiHigHO 1i po3iaau MOKYTh HPOSIBIIITHCS CTiii-
KOIO TPOMOOITMTOIICHI€T0, TTAHIIUTONICHI€I0 a00 aTHUIO-
BUMH O3HaKaMH, TaKUMH SK 3HA4YHA JiM(pageHonaTis
a0o remaTocuieHOMeTais.

BucnoBok: Otxe, TpomOounToneHii € nommpe-
HUM SIBUIIEM Y TIeTiaTPUIHI MPAKTHIII, SKi TOAUISIOTh
Ha TEPBHHHY i10NAaTHYHY TPOMOOIMTONEHIYHY ITyp-
Iypy Ta BTOpPHMHHY TpomOouuToneHito. BropunHHa
TPOMOOIIMTOIICHI ~ BHHUKA€ INpH  1HQEKIIHHUX,
ayTOIMYHHHX Ta HEOIUTAaCTHYHUX Ipoliecax. BropuHHa



«COLLOQUIUM=JOURNAL» #49 (269), 2024 / MEDICAL SCIENCES 29

TPOMOOIIMTOTICHIS MOYKE MaTH CKJIATHOCTI y JiarHo-
CTHUIIl aJKe CHUMIITOMH OCHOBHOTO XapakTepy 3axBO-
PIOBaHHS MOXXYTh OYTH HE IIOMiYeHUMH 200 BUHUKATH
mizHime. B Toit yac nepBuHHA igionatnyHa TpoMOOIH-
TOTICHIYHA IypPITypa € CAMOCTIIHIM 3aXBOPIOBaHHSIM.

Cnucok BUKOPHCTAHOI JiTepaTypu:

1.Rajantie J, Klemola T. Helicobacter pylori and
idiopathic thrombocytopenic purpura in children.
Blood. 2003 Feb 15;101(4):1660. doi: 10.1182/blood-
2002-10-3201. PMID: 12560248.

2.Grace RF, Lambert MP. An update on pediatric
ITP: differentiating primary ITP, IPD, and PID. Blood.
2022 Aug 11;140(6):542-555. doi:
10.1182/blood.2020006480. PMID: 34479363.

3.Donato H. Neonatal thrombocytopenia: A re-
view. |. Definitions, differential diagnosis, causes, im-
mune thrombocytopenia. Arch Argent Pediatr. 2021
Jun;119(3):e202-e214.  English,  Spanish.  doi:
10.5546/aap.2021.eng.e202. PMID: 34033425.

4.Russo G, Parodi E, Farruggia P, Notarangelo
LD, Perrotta S, Casale M, Cesaro S, Del Borrello G,
Del Vecchio GC, Giona F, Gorio C, Ladogana S,
Lassandro G, Marzollo A, Maslak K, Miano M, Nardi
M, Palumbo G, Rossi F, Spinelli M, Tolva A, Saracco
P, Ramenghi U, Giordano P. Recommendations for the
management of acute immune thrombocytopenia in
children. A Consensus Conference from the Italian
Association of Pediatric Hematology and Oncology.
Blood Transfus. 2024 May;22(3):253-265. doi:
10.2450/BloodTransfus.501. Epub 2024 Jan 29. PMID:
37677093; PMCID: PMC11073630.

5.Neunert CE. Management of newly diagnosed
immune thrombocytopenia: can we change outcomes?
Hematology Am Soc Hematol Educ Program. 2017
Dec 8;2017(1):400-405. doi: 10.1182/asheducation-
2017.1.400. Erratum in: Hematology Am Soc Hematol
Educ Program. 2018 Nov 30;2018(1):584. doi:
10.1182/asheducation-2018.1.584. PMID: 29222284;
PMCID: PMC6142545.

6.Rodeghiero F, Stasi R, Gernsheimer T, Michel
M, Provan D, Arnold DM, Bussel JB, Cines DB, Chong
BH, Cooper N, Godeau B, Lechner K, Mazzucconi
MG, McMillan R, Sanz MA, Imbach P, Blanchette V,
Kithne T, Ruggeri M, George JN. Standardization of
terminology, definitions and outcome criteria in im-
mune thrombocytopenic purpura of adults and children:
report from an international working group. Blood.
2009 Mar 12;113(11):2386-93. doi: 10.1182/blood-
2008-07-162503. Epub 2008 Nov 12. PMID:
19005182.

7.Schifferli A, Heiri A, Imbach P, Holzhauer S,
Seidel MG, Nugent D, Michel M, Kiihne T. Misdiag-
nosed thrombocytopenia in children and adolescents:
analysis of the Pediatric and Adult Registry on Chronic
ITP. Blood Adv. 2021 Mar 23;5(6):1617-1626. doi:
10.1182/bloodadvances.2020003004. PMID:
33710335; PMCID: PMC79931009.

8.Thakur Y, Meshram RJ, Taksande A. Diagnosis
and Management of Immune Thrombocytopenia in
Paediatrics: A Comprehensive Review. Cureus. 2024
Sep 18;16(9):€69635. doi: 10.7759/cureus.69635.
PMID: 39429356; PMCID: PMC11488990.



30 MEDICAL SCIENCES / «COLLOQUIUNM=JOURNAL» #4 (259). 2026

UDC 616.36-003.826-036.1-02:616-008.9
Honcharuk L.M.,
PhD in Medical Sciences, Associate Professor
Department of Internal Medicine;
Strilchenko O.S,,
4th year student of 15 group
Bukovinian State Medical University
Seretska 1.0.,
4th year student of 15 group
Bukovinian State Medical University
Pokotyliuk Y.V.,
4th year student of 15 group
Bukovinian State Medical University
Solohub A A,
4th year student of 15 group
Bukovinian State Medical University
https://doi.org/10.5281/zenodo.1876872

METABOLIC-ASSOCIATED STEATOTIC LIVER DISEASE
(LITERATURE REVIEW)

Abstract

Metabolic dysfunction-associated steatotic liver disease (MASLD) is one of the most prevalent chronic liver
diseases worldwide and is considered the hepatic manifestation of metabolic syndrome. The disease is
characterized by excessive fat accumulation in hepatocytes in the absence of significant alcohol consumption or
other secondary causes of hepatic steatosis. The main risk factors include obesity, insulin resistance, type 2
diabetes mellitus, dyslipidemia, and arterial hypertension.

Insulin resistance, lipid metabolism disorders, oxidative stress, chronic low-grade inflammation, and
mitochondrial dysfunction play a central role in the pathogenesis of MASLD. Disease progression may lead to the
development of metabolic dysfunction-associated steatohepatitis (MASH), liver fibrosis, cirrhosis, and
hepatocellular carcinoma.

Diagnosis is based on a combination of clinical, laboratory, and instrumental methods, including ultrasound
imaging, elastography, and non-invasive fibrosis markers. The cornerstone of treatment is lifestyle modification,
weight reduction, correction of metabolic disturbances, and pharmacological management of comorbid
conditions.

Thus, MASLD is a multifactorial progressive disease with a high risk of complications, requiring early
diagnosis and a comprehensive approach to treatment and prevention.

Keywords: metabolic dysfunction-associated steatotic liver disease (MASLD), metabolic dysfunction-
associated steatohepatitis (MASH), insulin resistance, hepatic steatosis, liver fibrosis, metabolic syndrome, type
2 diabetes mellitus, obesity.

therapy pose challenges for effective clinical
management [1]. There is evidence to suggest an

In recent years, the terms “metabolic-associated
fatty liver disease (MAFLD)” and “metabolic

dysfunction-associated  steatotic  liver  disease
(MASLD)” have been introduced to improve the
reflection of metabolic dysregulation in this patient
population, as well as to avoid the negative and
stigmatizing terms “non-alcoholic” and “fatty” [2].
Metabolic dysfunction associated with steatotic liver
disease (MASLD) has become the most common
chronic liver disease worldwide, affecting ~25%-30%
of the adult population, with a higher prevalence in
individuals with obesity and type 2 diabetes. Among
reported cases of MASLD, the prevalence is
consistently higher in men than in women, and the
global incidence has increased by ~50% over the past
two decades, reflecting the global rise in obesity and the
metabolic syndrome. MASLD encompasses a spectrum
of liver pathologies ranging from simple steatosis to
steatohepatitis, fibrosis and cirrhosis. Despite its high
prevalence, the heterogeneity of disease progression
and the relative lack of approved pharmacological

association between MASLD and coronary heart
disease (CHD), heart failure (HF), atrial fibrillation
(AF), stroke, peripheral artery disease (PAD), and
chronic kidney disease (CKD), although the data for
HF, AF, stroke, and PAD are smaller. Physicians
should consider the relationship between MASLD and
cardiovascular disease in their daily practice. Based on
this knowledge and current guidelines, they should also
assess and manage risks and comorbidities in such
patients. It is important to further investigate the impact
of MASLD on cardiovascular outcomes, knowledge
that will help clarify the clinical implications of this
“new” hepatic entity [2].

The purpose of the assignment and research.
Metabolic  dysfunction-associated steatotic  liver
disease (MASLD), which includes an inflammatory
subtype of metabolic dysfunction associated with
steatohepatitis, is a prominent cause of chronic liver
disease with systemic consequences. Insulin resistance,
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obesity, and dyslipidemia cause MASLD in more than
30% of adults. This is a global health problem. During
the transition from MASLD to MASH, liver
inflammation and fibrosis increase, leading to cirrhosis,
hepatocellular carcinoma, and extrahepatic
complications such as CVD, CKD, and sarcopenia. The
effect of MASLD on MASH is mediated by
mechanisms that include inflammation, oxidative
stress, dysbiosis, and genetic predisposition. Advances
in diagnostic nomenclature over the past few years have
shifted the emphasis from NAFLD to MASLD,
focusing on the metabolic etiology and de-stigmatizing
the alcohol-related condition. Epidemiological data
show great geographic variability and an increasing
prevalence in younger populations, particularly in
regions with high-carbohydrate diets and central
obesity. Lifestyle modification is currently considered
the main approach to the management of MASLD. This
may include dietary intervention, exercise and weight
loss management. Pharmaceutical treatment primarily
targets metabolic dysfunction, with promising findings
for GLP-1 receptor agonists, pioglitazone, and SGLT-
2 inhibitors, which may improve both hepatic and
systemic outcomes.However, this still depends on well-
integrated multidisciplinary care models given the
complex relationships between MASLD and its
extrahepatic effects. Identifying complications at an
early stage, developing precision medicine strategies,
and exploring new therapeutic targets will be crucial
factors in improving their outcomes. This review
discusses the systemic nature of MASLD and calls for
multi-stakeholder collaboration to reduce its far-
reaching health impact and our quest to understand its
pathological mechanisms. Thus, the collective effort
required to address MASLD spans the domains of
public health, clinical care, and research to effectively
curb its rapidly increasing burden [3].

Materials and methods. This study was per-
formed as a systematic review of the literature aimed at
summarizing the current scientific data on metabolic-
associated steatotic liver disease (MASLD). The analy-
sis of the literature was carried out in accordance with
international standards of a systematic review, in com-
pliance with the principles of evidence-based medicine
and structured data synthesis. The search for scientific
publications was carried out in PubMed/MEDLINE,
Scopus and Google Scholar databases, using keywords
and terms: "metabolic dysfunction-associated steatotic
liver disease”, "MASLD", "steatohepatitis", "metabolic
syndrome"”, "epidemiology"”, "pathogenesis”, “ther-
apy". The search covered the period from 2019 to May
2025, focusing on the last 3 years of publications to re-
flect the most current scientific data.

The following were involved in the review:

1. original clinical studies,

2. systematic reviews and meta-analyses,

3. review articles published in peer-reviewed in-
ternational journals with available full texts or extended
abstracts in English.

The selection of articles was carried out with a
preliminary check of relevance by title and abstract,
after which the full texts were evaluated according to
the following criteria:

 compliance with the topic of MASLD and its key
aspects  (epidemiology,  pathogenesis,  clinical
manifestations, therapy);

+ availability of a description of the methodology,
results and discussion in the IMRaD format

(Introduction, Methods, Results, Discussion);

* high scientific level of the evidence base
(randomized trials, multicenter studies, reviews with an
assessment of the quality of included works).

Statistical analysis of epidemiological indicators
was performed on the basis of data from selected
studies from PubMed: calculation of the prevalence of
MASLD in the general population and groups with
metabolic disorders, with 95% confidence intervals
established where provided by the authors of the
original papers.

Evaluation of mechanistic and therapeutic aspects
was carried out by cascading thematic synthesis of data
with  subdivision into key blocks: molecular
mechanisms, cardiometabolic relationships, influence
of lifestyle modifications and pharmacological
interventions. The obtained results were summarized in
comparison tables. The sources were grouped by the
level of evidence and the quality of the methodology in
accordance with the recommendations of international
guidelines and scientific practice, which meets the
general requirements of the Colloguium-journal
regarding scientific rigor.

Presentation of the main  material.
Epidemiology and prevalence. The global increase in
obesity-related metabolic disorders has made metabolic
dysfunction associated with steatotic liver disease
(MASLD) one of the most common chronic liver
diseases worldwide. Despite growing concern, the
exact pathogenesis of MASLD remains unclear, and no
definitive treatments have been developed. Therefore,
the need for comprehensive research on MASLD is
more critical than ever. Understanding disease
mechanisms may lay the foundation for the discovery
of new therapeutics and may facilitate the development
of diagnostic tools that allow early detection and
intervention of MASLD. Studies have revealed a
multifactorial etiology for MASLD, suggesting that
potential therapeutic strategies should be considered
from different perspectives. This review delves into the
pathogenesis of MASLD, current diagnostic
approaches, potential therapeutic targets, clinical trial
status of new drugs, and the most promising treatments
available today. By focusing on therapeutic targets, the
aim is to offer fresh insights and guidance for future
research in the treatment of MASLD [4].

Pathogenesis and mechanisms. MASLD results
from metabolic dysfunction with an emphasis on
insulin resistance, obesity, dyslipidemia, and systemic
inflammation. Pathogenetic mechanisms include:

+ excessive accumulation of triglycerides in
hepatocytes;

* dysregulation of lipogenesis, which leads to
steatosis;

* participation of intestinal microbiota in
pathogenesis by influencing metabolites and barrier
function;

- oxidative stress and inflammatory response.
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A review in the International Journal of Molecular
Medicine describes these key mechanisms, including
their impact on the progression from simple steatosis to
active steatohepatitis and fibrosis [5].

Clinical manifestations and comorbid conditions.
MASLD is often asymptomatic in its early stages, but
may have nonspecific symptoms such as fatigue or
discomfort in the right hypochondrium. Also, the
disease is associated with a significant risk of
cardiovascular disease (CVD), which is an important
component of systemic consequences for patients.
MASLD is associated not only with individual liver
pathologies, but also with cardiometabolic and
metabolic comorbid conditions, including heart failure,
coronary artery disease, and a significant increase in
cardiovascular risk [10].

Diagnosis of MASLD

* Hepatic steatosis (using imaging, biomarkers, or
biopsy)

* At least 1 cardiometabolic risk factor

* Limited history of alcohol use (no more than 2
drinks per day for women or 3 drinks per day for men)

* Serology to rule out hepatitis B and C

The diagnosis of MASLD should be suspected in
patients with the metabolic syndrome or metabolic risk
factors (usually obesity, type 2 diabetes or high fasting
plasma glucose, hypertension, and dyslipidemia), a
limited history of alcohol consumption, and patients
with unexplained laboratory abnormalities suggestive
of liver disease.

A formal diagnosis of MASLD requires evidence
of hepatic steatosis and at least 1 cardiometabolic risk
factor (1). Cardiometabolic risk factors important to
meet diagnostic criteria include at least 1 of these 5
factors:

« BMI > 25 kg/m2 (BMI > 23 in Asian
populations) or waist circumference > 94 cm (men) or
80 cm (women)

* Fasting serum glucose > 100 mg/dL or HgbAlc
> 5.7% or type 2 diabetes or

current treatment of type 2 diabetes

* Blood pressure > 130/85 mm/Hg. or is currently
being treated with antihypertensive drugs

* Triglycerides > 150 or currently being treated
with lipid-lowering therapy

* HDL cholesterol 40 mg/dL (men) or HDL 50
mg/dL (women) or currently being treated with lipid
medications (2)

The diagnosis of MASH requires evidence of liver
inflammation as well as steatosis, and requires a biopsy
showing histological evidence of hepatocellular injury
and inflammation with or without fibrosis. Cirrhosis
may also be present [6].

Treatment. Lifestyle changes are recommended
for all patients with MASLD, even without MASH,
because these patients have metabolic abnormalities
and are at risk for developing cardiovascular disease.
Recommended weight loss is 3% to 5% for simple
steatosis and 7% to 10% for NASH. Adequate control
of risk factors, such as hyperlipidemia with statins
(which also protect against cardiovascular risks) and
hypertension, as well as adequate glycemic control, is

required.Resmetirom (thyroid hormone receptor beta
agonist):

Resmetirom is used for patients with MASH and
stage F2 or F3 fibrosis without significant weight loss.
Cirrhotic patients were excluded from previous clinical
trials, but ongoing studies are evaluating its safety in
this group. The recommended dose for patients
weighing less than 100 kg is 80 mg orally once daily;
for those weighing 100 kg or more, 100 mg orally once
daily should be administered. Before prescribing
resmetir, clinicians should evaluate potential drug
interactions. Resmetir should not be used with OATP
1B1/1B3 inhibitors (eg cyclosporine) or strong
CYP2C8 inhibitors (eg gemfibrozil) [3].

Vitamin E is recommended for patients with
MASH (fibrosis stage 2 or higher) who do not have
diabetes at a dose of 800 IU daily. The risks and
benefits should be discussed with the patient, as high
doses of vitamin E may slightly increase all-cause
mortality based on observational studies [7].

The incidence and prevalence of nonalcoholic
fatty liver disease (NAFLD) is steadily increasing
worldwide, with an enormous social and economic
burden. Recently, NAFLD and nonalcoholic
steatohepatitis have been renamed and redefined as
metabolic dysfunction associated with steatotic liver
disease (MASLD) and steatohepatitis (metabolic
dysfunction associated with steatohepatitis (MASH)),
which result from an imbalance between metabolic and
inflammatory stress (mainly due to adipose tissue
dysfunction and insulin resistance) and defense
mechanisms and restoration of steatosis liver. Once
MASLD progresses to end-stage liver disease,
treatment efficacy becomes limited and may require
liver transplantation. Early detection and intervention
are critical. Therefore, lifestyle modification is the
cornerstone of its management. Timely consideration
of bariatric surgery should be given to patients who
meet certain criteria. A multidisciplinary approach is
warranted, starting with the concept that
MASLD/MASH is at the heart of the cardiovascular-
hepatic metabolic syndrome. In some cases,
pharmacological treatment can complement lifestyle
modification.Several ~ drugs used to treat
cardiometabolic comorbidities have some potential
efficacy in slowing the progression of Down's disease,
and some have demonstrated efficacy on histologic
endpoints that are likely to translate into long-term
clinical benefits. Thus, optimizing the use of these
drugs within their licensed indications is of paramount
importance for patients with MASLD. Several specific
MASH drugs are on the horizon and are likely to enrich
our therapeutic arsenal in the near future, especially in
non-cirrhotic stages diseasero Much work remains to be
done to understand the specific features of MASH
cirrhosis and to develop effective treatments for this
stage of the disease [8].

Conclusions. Metabolic-associated steatotic liver
disease (MASLD) is a common chronic liver disease
closely associated with metabolic syndrome, obesity,
and diabetes. Current evidence suggests that MASLD
may remain asymptomatic in the early stages, but
gradually progress to steatohepatitis (MASH), fibrosis,
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cirrhosis, and an increased risk of hepatocellular
carcinoma. The diagnosis of MASLD is based on a
combination of clinical findings, laboratory findings,
and noninvasive methods to assess liver fibrosis, such
as FIB 4 and elastography. Liver biopsy remains the
gold standard in difficult cases. Treatment of MASLD
is primarily aimed at lifestyle modification: weight
loss, a balanced diet and physical activity. Control of
metabolic risk factors (glycemia, lipid profile, blood
pressure) significantly improves the prognosis of
patients. Among pharmacological strategies promising
are GLP 1 agonists and new THR f receptor modifiers,
but there is no universal therapy yet. The prognosis of
MASLD largely depends on early detection and
comprehensive management of the patient. Systematic
monitoring of liver functions, assessment of fibrosis
and correction of accompanying metabolic disorders
can significantly reduce the risk of disease progression
and cardiovascular complications.

Therefore, MASLD is an important global health
problem that requires a multidisciplinary approach,
including early diagnosis, individualized therapy and
systematic monitoring of patients with metabolic risks
[9].
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THE USE OF MONOCLONAL ANTIBODIES IN PEDIATRIC PATIENTS WITH COVID-19
INFECTION (LITERATURE REVIEW)

Anomauis:

Xoua inghexyia COVID-19 y oimei 3az6uuaii npomikae 8 n€ewiiti popmi NOPI6HAHO 3 00POCIUMU, NAYIEHMU
nediampuuHo20 npoQinto i3 CynymHimu 38X80PIO6AHHAMU MAIOMb NIOBUWEHUL PUSUK MSAHCKO20 NEPEOI2Y X60pOOU
ma  eocnimanizayii. MOnOkiOnabHi aumumind (MAT) cmanu innOsayitinum ma Oic6um IHCMPYMEHmMOM
cneyughiun0i npOmueipycrOi mepanii. ¥ yvOmy O0caa0i aimepamypu npoaxaniz0gan0 cyuacHi Oaui w000
egexmusHOcmi, 6e3nexu ma 0c001ue0cmen 3acmocysanns MAT y oimei ma niorimxis, xe0pux na COVID-19, na
0cH08i 00crioacensy 2021-2025 poxis.

Abstract:

Although COVID-19 infection in children generally has a milder course compared to adults, pediatric pa-
tients with underlying conditions are at an increased risk for severe disease and hospitalization. Monoclonal an-
tibodies (mAbs) have become an innovative and effective tool for specific antiviral therapy. This literature review
analyzes current data on the efficacy, safety, and specifics of mAb use in children and adolescents with COVID-
19, based on studies from 2021-2025.

Knrwouoei cnosa: COVID-19, neoiampis, mOHOKIOHAILHI aumumingd, npOmugipycna mepanis, dimu, SARS-
CoV-2.
Key words: COVID-19, pediatrics, monoclonal antibodies, antiviral therapy, children, SARS-CoV-2.

Beryn. [Tannemis kOPOHaBipycHOT xBOPoOu 2019  npemapary  HA  OCHOBI  BIPYCHEHTPATI3yHOYHX

(COVID-19) xunyna O€3NPELEAEHTHHI BHUKIMK  MOHOKJIOHAJILHHX QHTHTLI.
cucTemMaMm OXOPOHW 370POB'S B yChOMY CBITi. 3 MexaHizm hitit Ta OOrpyHTYBAHHS
MOYaTKy WaHAeMii cTam0 3PO3yMin0, MmO IiTH Ta  3acTOCyBaHHA. MOHOKIOHANBHI &@HTHUTIIA — 1€

OUUTITKA  Pigme CTPRKTAIOTh BiX TOKKHX (HOPM
3aXBOPIOBAHHS TOPIBHAHO 3 mopociumu [8]. Opmak
MEBHI TPYIH MENIATPUYHUX MAIIE€HTIB, 30KPEMA Ti, 110
MAIOTh IMyHONE(IIUTHI CTAHW, OXKUPIHHA, XPOHIYHI
3aXBOPIOBAHHS JAUXAJIBHOI Ta CEPUEBO-CYAMHHOL
CHCTEM, 3AIMIIAIOTHCS BPa3JIMBUMHU 10 PO3BUTKY
yekiaaanens [7]. [dust 3an06iraHHs MPOrPecyBaHHIO
XBOPOOM y TaKMX HauieHTiB Oynu PO3POOIEHi

J1a00PATOPHO CTBOPEHi OUNKH, 10 IMITYIOTh 3JIATHICTh
iMyHHOi cuctéemMm  OOpOTHMCS 31  IIKIJUIMBUMH
IAaTOreHamMy, TaKUMH K Bipycu. Y Bumaaky SARS-
CoV-2 BOHHM cnenugiuHO 3B'SI3YIOThCA 31 CIAHKOBHM
(S) Oinkom Bipycy, OnOKyrounm KHOr0 3HATHICTH
NPOHMKATH B KiiTHHH Jroawnau [7]. Lleir mexaHizm
JI03BOJIsIE NIBUKO 3HU3UTH BiPYCHE HABAHTEKEHHS HA
PaHHIX CTaIisIX 3aXBOPIOBAHHS, IO € KPUTHYHO BaX-
JIMBUAM JJIsI IAIIIEHTIB 3 TPy PU3uKy [8].
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Kuainiuna edexruBnicty y nemiarpii. Panni
pexomenaamii 111(0)i (0] 3aCTOCYBaHHS Tepamii
MOHOKJIOHAJIBHUMH 8HTUTITAMH HArOJOIIyB&IM HA
B&KIUBOCTI iX BUKOPUCTAHHS caMe y IiTeH Ta ImiTiT-
KiB 3 (axkTopaMu pusnKy TsDKKOTO mepediry COVID-
19 [8]. HakOmuueHwuit kimiHIYHUN NOCBIN MiATBEPIUB
JOLITBHICTH TAKOTO MigX0ay:

Bukopucrannss MAT Tta iHmOI npOTHBIPYCHOT
Tepamii nmpu JErkOMy Ta CepPenHbOTSIKKOMY NEepPediry
COVID-19 y mnemiatpuyHuX NALIEHTIB J03BOJISIE
3amo0irT  rOcmiTamizamii T8 PO3BUTKY BAKKHX
pecripaToOpHUX CUMITOMIB [2].

bararOomeHTpOBi PETPOCTIEKTHBHI AOCIiKEHHS
npoxeMOHCTPYBaNH, O 3actocyBanHs MAT y miteit
3HAYHO 3HWXKYE PHU3UK MPOrPECYBAHHS XBOPOOH,
JMEMOHCTPYIOYM BHUCOKY KIiHIYHY €(EKTHUBHICTD Yy
peanbHii npaxtui [3].

Anani3z nanux amOynarOPHOTO JIKYBAHHS JiTEH
Ta M UTITKIB TAKOX 3aCBIIYUB BHCOKY
pesynbratuBHicTh MAT y 3an00iranHi yCKIaAHEHHSM,
JI03BOJISIIOYN YHUKHYTH NePEeBAHTAKEHHS
CTaliOHAPHUX BiIiIEHD [4].

Sk 3a3HAYaAIOTH NOCTIAHUKY, aHATI3 CePil KIIiHIY-
HUX BUOAJIKIB € JIAIIE MOYATKOM y PO3YMiHHI TOBHOTO
noreHmiany MAT y mexiarpii, i iX 3acTOCyBaHHSI Mae
CTaTH CTAHAAPTOM Ul BPaziuBux rpym [1].

be3nexa ta nepenocuMictTb. OTHUM 13 TOJTOBHUX
MUTaHb MPH BIPOBAHKEHHI HOBMX METOJIB JIIKYBAHHS
B IEMIaTPIi € ix 6e3mexa. 3rigH0 3 HASBHUMH TAHUMHU:

Tepamiss MOHOKJIOHAJIBHUMHU AHTHUTIIAMHU I1OOPE
MEPEHOCUThCS TMEMIaTPUUHUMH TamieHTamu. Jlocmi-
IKEHHST OE3IIEKHM HE BUABWIIM 3HAYHHX a00 HEOE3Mmey-
HHX JUISl )KUTTS MOGIYHMX e(EeKTIB y OInbIIOCTI JiTeM
[5].

Oxpemi amMOynarOpPHi JOCITIMKEHHS TAKOX IiIT-
BEPUKYIOTH CHPUSATIUBUH POQine Oe3mexn: HeOakaHi
spuma (Taki SAK JEerKi 1HQy3idHI peakmii) 3y-
CTPIYArOTHCS PIOKO 1 JIETKO KyHiPyrOThCs [4].

€BpOMneichKa cepis BUNAAKIB Okazana, mo MAT
MO>KHA YCINTHO 1 6€3MeYHO 3aCTOCOBYBATH HE JIUIIE Y
MUTITKIB, &€ i Y HEMOBJIAT TA AITEH MOJIOIIOrO BiKY
3 BUCOKHM PU3UKOM [6].

BucHOBOK. AHami3 cy4acHOi JiTeparypu CBij-
YHTh, [0 MOHOKJIOHAJIbHI AHTHTIIA € EQEKTUBHUM Ta
6e3meyHrM METO/IOM JIiKyBaHHS JIETKOT TA CEPEAHBOTS-
*K0i popmu COVID-19 y niTedt ta miunTKiB i3 rpyn
BUCOKOrO0 pusuky [7]. Ix pamme amGymaropue a6o
cTaliOHAPHE 38CTOCYBAHHS 3a1100irae MPOrPECyBAHHIO
XBOPOOU T& 3HAYHO 3HIKYE YACTOTY IrOCIIiTaNIZAIIH [2,
4]. BpaxoByroun MyTauiiiHy MiHIuBicTh Bipycy SARS-
CoV-2, HeoOXximHui MONAIBIINI MOHITOPUHT edex-
TUBHOCTI icHyrounx MAT mo10 HOBHX mITaMiB, IPOTE
iX Micn€ B Cy4acHHMX MEMIATPHYHUX MPOTOKOIAX Ji-
KyBAHHA € OOTPYHTOBAHUM Ta IOBEIEHHM [8&].
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ANALYSIS OF THE DYNAMICS OF INCIDENCE OF VIRAL HEPATITIS B AND C IN UKRAINE
DURING 2020-2024

Abstract:

This article analyzes the dynamics of the incidence of viral hepatitis B and C during 2020-2024 in Ukraine.
Viral hepatitis B and C remain among the leading global medical and social problems, causing a significant
burden of chronic liver diseases, including cirrhosis and hepatocellular carcinoma. It is estimated that 2 billion
people worldwide have been infected with viral hepatitis, and 350 million suffer from chronic viral hepatitis. Such
high prevalence is due to transmission mechanisms, insufficient diagnosis at early stages, limited access to treat-

ment, and a high frequency of comorbid conditions.

Key words: viral hepatitis B, viral hepatitis C, prevalence, acute course, chronic course, liver cirrhosis

Introduction: Viral hepatitis B (HBV) and viral
hepatitis C (HCV) are dangerous liver diseases caused
by viruses: HBV from the Hepadnaviridae family and
HCV from the Flaviviridae family, leading to liver in-
flammation with subsequent development of cirrhosis
and hepatocellular carcinoma. HBV and HCV occur in
acute (up to 6 months) and chronic (more than 6
months) forms.

Materials and Methods: A literature review was
conducted based on articles published in PubMed over
the past 10 years and official data from the Public
Health Center of Ukraine. Current information regard-
ing the dynamics of incidence of viral hepatitis B and
C during 2020-2024 in Ukraine was analyzed.

Obijective: To analyze scientific publications, lit-
erature sources, and official data from the Public Health
Center of Ukraine and determine the dynamics of the
incidence of viral hepatitis B and C during 20202024
in Ukraine.

Relevance: Acute HBYV is defined as a discrete
onset of symptoms, the presence of jaundice or elevated
serum transaminases, and the presence of HBSAg.

Chronic HBV is defined as persistence of hepatitis
B surface antigen for more than six months. Individuals
with chronic HBV are at risk of developing hepatocel-
lular carcinoma and cirrhosis, although mortality de-
creases with adequate treatment.

Occult HBV infection is another subcategory
characterized by detection of HBV DNA with undetect-
able HBsAg or serological markers of previous viral
exposure in plasma.

HBV infection is a serious global public health
problem, as 2 billion people worldwide are infected and

350 million suffer from chronic HBV infection. In
2016, global HBsAg positivity was estimated at 3.9%.

HBYV infection is the tenth leading cause of death
worldwide and results in 500,000 to 1.2 million deaths
annually due to chronic hepatitis, cirrhosis, and hepato-
cellular carcinoma; 320,000 people die each year from
hepatocellular carcinoma. In Western countries, the
disease is relatively rare and usually acquired in adult-
hood, whereas in Asia and most of Africa, chronic HBV
infection is common and infection usually occurs in the
perinatal period or early childhood.

In the United States, according to the Centers for
Disease Control and Prevention (CDC), only one-third
of patients infected with HBV are aware of their condi-
tion. Reasons for low detection and treatment rates in-
clude the asymptomatic nature of chronic HBV until
late stages, lack of curative therapy of limited duration,
complex natural history, and insufficient patient aware-
ness.

Regarding HCV, approximately 71 million people
worldwide are chronically infected, of whom 15 mil-
lion live in Europe. Despite the availability of highly
effective direct-acting antiviral therapy, many people
remain undiagnosed. It is estimated that only about
one-third of chronically infected patients in Europe are
aware of their diagnosis. According to the European
Centre for Disease Prevention and Control (ECDC),
HCV prevalence in the European Union is 0.5% of the
population.

HCV occurs worldwide, with the highest preva-
lence observed in sub-Saharan Africa, the Eastern Med-
iterranean, and the Western Pacific regions (5.3%,
4.6%, and 3.9%, respectively). In the United States, ap-
proximately 4 million people are chronically infected,
with an estimated prevalence among children of 0.2%—
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0.4%. Due to the high prevalence, the World Health Or-
ganization (WHO) adopted a resolution to improve pre-
vention, diagnosis, and treatment of viral hepatitis.
WHO targets include a 65% reduction in liver-related
deaths, a 90% reduction in new cases, and diagnosing
90% of people with viral hepatitis by 2030.

Results and Discussion: The aim of our study
was to assess the dynamics of the incidence of viral
hepatitis from 2020 to 2024. Data were obtained from
official sources of the Public Health Center of Ukraine.
In 2020, 6.6 thousand cases of total viral hepatitis were
registered. In 2021, a decrease was observed: 5.4 thou-
sand cases were registered, which is 22% less than in
2020.

HBV and HCV are transmitted via blood contact,
sexual, and vertical routes.

The risk of infection through blood contact, most
often during transfusion, depends on the circulating in-
fectious agent, antibodies bound to virions, stage of in-
fection in the donor, volume of blood received, degree
of immunosuppression in the recipient, and type of
blood product. Mother-to-child transmission remains a
global public health problem. If newborns born to
HBeAg-positive mothers do not receive hepatitis B im-
munoglobulin and vaccination shortly after birth, 70%—
90% develop HBV infection. If born to HBeAg-nega-
tive mothers without prophylaxis, 10%—20% develop
infection. Newborns have a 90% probability of devel-
oping chronic infection compared to 50% in children
under 3 years and 5% in adults after HBV infection.

Historically, men who have sex with men have had
the highest risk of HBV infection due to specific sexual
practices and higher numbers of partners. HBV and
HCV share similarities including global prevalence,
transmission routes, hepatotropism, and the ability to
cause chronic infection leading to cirrhosis and hepato-
cellular carcinoma. Dual infection is identified by pos-
itive HBsAg and anti-HCV, with viral genome detec-
tion needed for confirmation. Since 2022, separate re-
porting of HBV and HCV has been introduced: 1,416
HBV cases and 3,972 HCV cases were registered in
2022.

In 2023, 2,150 HBV cases were registered (51%
more than in 2022) and 6,583 HCV cases (65% more
than in 2022).

In 2024, 2,364 HBV cases were registered (9.9%
more than in 2023) and 8,031 HCV cases (22% more
than in 2023).

Conclusion: Since 2022, Ukraine has observed
an increase in newly detected cases of viral hepatitis. In

2023, 51% more HBV cases and 65% more HCV cases
were registered compared to 2022. In 2024, 9.9% more
HBV cases and 22% more HCV cases were registered
compared to 2023.
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INTEGRATING DIGITAL TECHNOLOGIES INTO FOREIGN LANGUAGE TEACHING: TOOLS
AND BEST PRACTICES

Abstract

The article examines the role of digital technologies in modern foreign language teaching and their impact
on the effectiveness of the educational process. It analyzes key digital tools, including learning management sys-
tems, mobile applications, multimedia resources and immersive technologies, as well as methodological ap-
proaches such as blended learning, task-based learning and gamification. The study highlights the pedagogical
benefits and challenges of technology integration and provides practical recommendations for effective implemen-

tation in higher and secondary education contexts.

Keywords: digital technologies, foreign language teaching, blended learning, mobile learning, gamification,

educational technology.

The rapid development of digital technologies
since 2020 has significantly transformed the educa-
tional landscape, particularly in the field of foreign lan-
guage teaching. Traditional teacher-centered ap-
proaches are increasingly complemented or replaced by
learner-centered, technology-enhanced methods that
promote interaction, autonomy and lifelong learning. In
the context of globalization and digitalization, the inte-
gration of digital tools into foreign language education
is no longer optional but essential for preparing learners
to communicate effectively in multicultural and profes-
sional environments [1].

Digital technologies offer numerous pedagogical
advantages that enhance the effectiveness of foreign
language instruction. One of the key benefits is in-
creased learner motivation, as interactive and multime-
dia-based tasks tend to be more engaging than tradi-
tional textbook-based activities [2]. Technologies also
support differentiated and personalized learning allow-
ing students to progress at their own pace and according
to their individual needs.

Furthermore, digital tools facilitate authentic lan-
guage exposure through access to real-world materials
such as videos, podcasts, online articles and social me-
dia content. This exposure helps learners develop com-
municative competence and intercultural awareness
[3]. Another important advantage is flexibility, as
online and mobile learning environments enable stu-
dents to practice language skills anytime and anywhere.

Learning Management Systems (LMS) such as
Moodle, Google Classroom and Microsoft Teams play
a central role in organizing and delivering digital lan-
guage courses. These platforms allow teachers to up-
load learning materials, assign tasks, provide feedback
and monitor learners’ progress. Research confirms that
LMS-based instruction supports learner autonomy and
improves learning outcomes in blended and online lan-
guage courses.

Mobile applications for language learning, includ-
ing Duolingo, Quizlet and Memrise, are widely used to

practice vocabulary, grammar and pronunciation.
These applications often employ gamification elements
such as points, levels and rewards, which increase
learner engagement and motivation [4]. Mobile-as-
sisted language learning has proven particularly effec-
tive for vocabulary acquisition and formative assess-
ment.

Multimedia tools, including videos, audio record-
ings and interactive exercises, enhance the develop-
ment of listening and speaking skills. Platforms such as
YouTube, TED Talks and educational podcasts provide
authentic language input and expose learners to differ-
ent accents and communication styles [5]. Online dic-
tionaries, corpora and Al-based writing tools also sup-
port vocabulary acquisition and language analysis.

Virtual Reality (VR) and Augmented Reality (AR)
technologies represent innovative approaches to im-
mersive language learning. By simulating real-life
communication scenarios, such as traveling, shopping
or professional interactions, these technologies help
learners practice language use in meaningful contexts.
Recent studies highlight the potential of VR and AR for
enhancing speaking confidence and intercultural com-
petence [6].

Digital technologies effectively support communi-
cative and task-based approaches to language teaching.
Online discussions, video conferencing, collaborative
documents and project-based tasks encourage mean-
ingful communication and interaction in the target lan-
guage. Such activities promote active learning and help
students develop real-world language skills [7].

Blended learning combines traditional
face-to-face instruction with online learning compo-
nents. This approach allows teachers to use classroom
time for interaction and communication while assign-
ing digital resources and practice activities for inde-
pendent study. Empirical research conducted after 2020
indicates that blended learning improves learner en-
gagement and academic performance when pedagogi-
cally well-designed [8].
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Gamification involves the use of game-like ele-
ments in educational contexts. Digital quizzes, compe-
titions, badges and leaderboards can make language
learning more enjoyable and reduce anxiety, especially
among beginners. Studies show that gamification posi-
tively influences motivation and long-term retention of
language material [9].

Despite its many advantages, the integration of
digital technologies in foreign language teaching also
presents challenges. One major issue is the insufficient
digital competence of some teachers, which may limit
the effective use of technology [10]. Technical prob-
lems, unequal access to digital devices and unstable in-
ternet connections can also hinder the learning process,
particularly in developing regions.

Additionally, excessive reliance on technology
may lead to cognitive overload or reduced face-to-face
communication. Therefore, researchers emphasize the
importance of maintaining pedagogical balance and
aligning technology use with learning objectives [11].

To successfully integrate digital technologies into
foreign language teaching, several recommendations
should be considered. First, teachers should receive
continuous professional development in digital peda-
gogy and educational technologies [12]. Second, digital
tools should be selected based on their pedagogical
value and relevance to learning objectives rather than
novelty. Third, institutions should ensure adequate
technical infrastructure and equal access to digital re-
sources for all learners. Finally, regular evaluation and
adaptation of digital practices are necessary to meet
evolving educational needs.

The integration of digital technologies into foreign
language teaching offers significant opportunities to
enhance learning quality, learner engagement and com-
municative competence. By using learning manage-
ment systems, mobile applications, multimedia re-
sources and immersive technologies, educators can cre-
ate dynamic and learner-centered environments.
However, effective integration requires thoughtful ped-
agogical planning, teacher training and a balanced ap-
proach. When used strategically, digital technologies

become powerful tools for developing language skills
and preparing learners for successful communication in
the post-2020 digital era.
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DETERMINING CRITERIA, INDICATORS, AND LEVELS OF DEVELOPING FUTURE
PSYCHOLOGISTS' ART THERAPY COMPETENCE WHILE PROFESSIONAL TRAINING IN
HIGHER EDUCATION INSTITUTIONS

Anomauisn

Y cmammi eusnaueno ma obrpynmosano kpumepii, NOKA3HUKY 1 CXAPAKMEPU308AHO Pi6HI chopmosanocmi
apmmepanegmuyHoi KOMNemeHmHOCMI MatlOymHix NCUXON02I8 Ni0 Yac HABYaHHA 6 3axkaadax euujoi oceimu. 3
02710y HA BUOKPEMJIeH] KOMNOHEHMU O0CTI0NCYBAHOT 30aMHOCMI U3HAYEHO BIONOBIOHI OOHOUMEHHI Kpumepii it
cihopmosarocmi, a came: MOMUBAYIIHO-YIHHICHUL, KOSHIMUBHUIL, OIANbHICHULL, 0coOucmicHo-pednexcitinuil. /s
KOJICHO20 Kpumepilo po3poONeHO NOKA3HUKU, 3d CMYNEHeM NposA8y AKUX GUSHAYANUCL DI6HI chopmosanocmi
8I0n08i0H020 KoMnonwenma yiei 30amuocmi. Ha niocmasi eusnauenux Kpumepii i noKasHukie cgopmosanocmi
apmmepanegmuiHoi KoMnemenmnocmi 3000y6auie 6uw0i 0ceimu ma 3 ypaxyeaHHam Cy4acHux nioxooie 0o Kia-
cugpikayii it pieHie BUOKPEMIIEHO YOMUPU PIGHI CHOPMOBAHOCMIE OOCHIOHCYEAHOI 30aMHOCIE MAUOYMHIX NCUXO-
J102I8: NOYAMKOBUL, Cepeonil, 00CMAamHill, BUCOKUL.

Abstract

The article determines and substantiates the criteria, indicators, and levels of developing future psychologists
art therapy competence while studying in higher education institutions. Considering the highlighted competence
components, the authors have identified the corresponding criteria for its development, including motivational
and valuable criterion, cognitive criterion, activity criterion, and personal and reflexive criterion. The indicators
have been defined for each criterion. According to the degree of their implementation, the authors have determined
the levels of development of the relevant competence component. According to the defined criteria and indicators
for developing higher education students' art therapy competence, and considering modern approaches to the
classification of its levels, four levels of future psychologists' competence have been identified: initial, intermedi-
ate, sufficient, and high.

’

Kniouosi crosa: apmmepanesmuyna komnemeHmHicms, MatlOymHi ncuxonocu, Kpumepii, NOKa3HuKu, pieHi,
npogeciiina niocomogka, 3aKiadu euwoi oceimu.

Key words: art therapy competence, future psychologists, criteria, indicators, levels, professional training,
higher education institutions.

[ocTanoBKa MpodJieMn y 3arajibHOMY BHTJISII. [epur Hixk BU3HaYaTH cTaH c(h)OPMOBAHOCTI apTTe-
ChopMoOBaHICTh apTTEPANCBTHYHOT KOMIETEHTHOCTI  PAlNeBTHYHOI KOMIIETEHTHOCTI MalOyTHIX TICHXOJIOTIB
MaiOyTHIX TICHXOJIOTIB XapaKTepPU3YEThCA  Ta OMUCYBATU BIPOBAPKCHHS METOIUKU (popMyBajb-

BiJITIOBITHUMU MOKa3HUKAMH U PIBHSIMH. HOTO BIUTUBY, HCOOXiHO PO3POOHMTH IiarHOCTUYHUMN



mailto:virakurok@gmail.com
https://orcid.org/0000-0003-1474-3879
mailto:halynakhyman2020@gmail.com
https://orcid.org/0000-0002-6530-7367
https://doi.org/10.5281/zenodo.1876911
https://orcid.org/0000-0003-1474-3879
https://orcid.org/0000-0002-6530-7367

«COLLOQUIUM=JOURNAL» #7 [(269), 2024 /] PEDAGOGICAL SCIENCES 41

armapar JOCHiIKeHHS, O CKJIaly SIKOTO HaJIeKaTh KpH-
Tepii, MOKa3HUKH Ta PiBHI cPOPMOBAHOCTI apTTEparneB-
TUYIHOI KOMIIETEHTHOCTI MalOYTHIX IICHXOJIOT1B.
AHaJi3 OCHOBHHMX JOCJTiIKeHb Ta MyOikamiii.
IIpobnemy opranizamnii K0OCHikeHb, BU3HAYCHHS KPH-
TepiiB, MOKa3HWKIB Ta pIiBHIB C(HOPMOBAHOCTI MpO-
(heciitHOT KOMIIETEHTHOCTI MafiOyTHIX (haxiBIlB i yac
HaByaHHA y 3BO posmisnyTo B mparpsix: A. [aiximosa,

C.Tonuapenka, O. dynuuk, O.KpymenbsHUIBKOT,
H. Mononnyenko, H. Huukano H. Tepe3oBchbkoi,
IO. CyxapuikoBoi, 0. Pubanko, O.Pygaunpkoi,

JI. [lleBuyxk Ta iH.

B «AxazeMiyHOMYy TIyMadyHOMY CJOBHHUKY
YKpaiHCBKOi MOBH» 3a3HAYA€THCS, IO «KPHUTEPIH €
MJICTAaBOIO Ui OILIHIOBaHHS, BH3HadeHHS abo Kia-
cudikamii goroce; € MipmiaoMm. Kpurepiem mnpaBuib-
HOCTI TEOPETHYHHUX BUCHOBKIB € MpakThkay» [1].

SIK TIyMa4uTh TEPMIHOJOTIYHUH CIIOBHUK, «KPH-
Tepii AKOCTI MeJaroriyHoi AisJIBHOCTI — Lie 03HAKH, 32
SKAMH BHM3HA4YaeThCsl CTYMiHb BIINOBIAHOCTI Tena-
rOriyHoi JIiSILHOCTI BH3HAYEHMM LIJIIM, BCTAHOBJIE-
HHUM cTaHIapTaM, HopMam. Kpurepii sikocti neparoriy-
HOI TiSUTBHOCTI 320€3MeYyIoTh AKICHY XapaKTepUCTHKY
MearoTiYHOT isTTPHOCTI Yepe3 KUTbKICHY Mipy IOCsT-
HEHHS IPOEKTOBAaHOI MeTu» [7, c. 84].

VY mparii 3 MeTo0MI0Tii Ta opraHi3aiii HayKoBO-IIe-
JAroriYHuX JOCTIDKCHb aBTOPH BHU3HAYAIOTHh «KPH-
Tepiil sSIK Mipy HEBHOTO MNPOLECY, SIKYCh Marepiaiizo-
BaHy o3Haky» [3]. I. Bimeupka Tpaktye kputepii sk
O3HaKH, 32 SIKUMH MO>KHA OLIIHUTH Ta IOPIBHSITH T1e/ia-
TOTiYHI SBHIIA, TPOLIECH TOIIO [2].

VY npotieci aHastizy HayKOBUX JpKEpes Oy 3°s1co-
BaHi BUMOTH, SIKi BHCYBAIOThCS JI0 KPUTEPIiB, a came:
Y3TOIDKEHICTh 13 KOMIIOHEHTaMH JOCIIHKYBaHOTO (e-
HOMEHY; JOCTOBIPHICTB; 00’ €KTHBHICTB; 3pO3YMLIICTH 1
HaJIIHHICTB; MPOCTOTa BUMipIOBaHHS TOIIO [4].

Kpurepiii € 3acoboM, iHCTPYMEHTOM OIIHIOBAHHS,
CKJIQJIHUKaMH SKOTO € TOKa3HUKH. [Toka3HuK — 11e Te,
3a JIOTIOMOTOI0 YOTO MOXKHA CYHMTH PO PO3BHTOK Ta
nepebir 4oro-HeOyab. Y «BenukoMy TiymMadyHOMY
CJIOBHUKY CYy4YaCHOI YKpaiHCBKOI MOBH» IIOKa3HUK
TPAKTYETHCSI SIK CBIJJUSHHS, J0Ka3, O3HAKa YOT0-HeOyb
[5, c. 10]. B. Tepnominbcebka it O. [lepeB’ssHKO 3a3Hava-
I0Th, 110 MMOKA3HHK — II€ KiIBbKICHI a00 SKICHI XapakTte-
pHUCTHKH c(HOPMOBAHOCTI SKOCTI, BIaCTHBOCTI, O3HAKU
00’€eKTa, 1110 BUBYAETHCS, CTYHIHb c()OPMOBAHOCTI TOTO
4M iHIoro kpurepito [8, c. 265].

Koxxumii i3 3a3Ha4eHUX KpUTEPiiB MOBUHEH OyTH
OI[IHEHMH 332 HU3KOIO Moka3HuKiB. Jlocaimauku B. Ta-
ny3sik, C.Tonuapenko, O. €xoBa, M. CMeTaHCBKU,
B. [IlaxoB Ta iH. TOTPUMYIOTHCS CIIJBHOT TyMKH, IO B
MEeBHUX IIOKa3HUKaX BHSBISETHCS SIKiCHA COpMO-
BaHICTh Ta BU3HAYEHICTh KPUTEPIiB.

Mera crarTi. BusHaueHHs Ta OOTpyHTYBaHHA
KpHUTepiiB, MOKAa3HUKIB Ta PiBHIB CPOPMOBAHOCTI apT-

TEepPareBTUYHOI KOMIIETEHTHOCTI MaHOyTHIX IICHXO-
JIOTIB y Tmporieci iXHbOoi mpodeciitHoi maroToBKu B 3a-
KJIaJaX BUIIOI OCBITH.

Bukiag ocHOBHOro marepiajay AOCTiT:KeHHS.
AHali3 HAayKOBHX Mpallb BITYM3HAHUX 1 3apyOiXKHHX
yuenux (A. Ksinbko, E. Kynun, O. Copoka Ta iH.) 1mo-
Ka3as, I1J0 HAYKOBIII BU3HAYAIOTh Pi3HI KpHUTEPil Ta Mo-
Ka3HUKH C(OPMOBAHOCTI apTTEparnieBTUYHOI KOMIIe-
TEHTHOCTI 37100yBayiB BHIIIOI OCBITH.

Ha monepeansoMy eTari DOCIHIIKEHHS BCTAaHOB-
JIEHO, IIO apTTEpaneBTUYHA KOMIETCHTHICTH € Baro-
MHM CKJIQJHUKOM TIpodeciiHOl KOMIETEeHTHOCTI Mai-
OyTHIX TICHXOJIOTIB, CTPYKTYPOBaHHM MOTHBAIlii{HO-
IIHHICHUM, KOTHITHBHHM, MISJIBHICHAM Ta 0CO-
OucTicHO-peIIeKCiiiHIM KOMIIOHEHTaMH. 3 OISy Ha
BHOKpPEMJICHI KOMIIOHEHTH IOCIHiIPKyBaHOI 3HaTHOCTI
BHU3HAUCHO BiJIIOBiTHI OMHOWMEHHI KpuTepii ii cdop-
MOBAHOCTiI, a caMme: MOTHBALIHHO-IIIHHICHUHA, KO-
THITUBHUH, TisSUTbHICHHHA, 0COOUCTICHO-pedIeKCi HHUIA.
Jnst KO)KHOTO KpPUTEPi0 po3pO0JEeHO MOKAa3HUKH, 32
CTyIIEHEM NPOSIBY SIKUX BH3HAYAINCh PiBHI c(hOopMOBa-
HOCTI BiJITIOBIIHOTO KOMIIOHEHTa Ii€i 3AaTHOCTI.

Tak, MOTHBaIIITHO-IIIHHICHIIA KpUTepiit mependa-
4yae BU3HAYCHHS CTYNCHA CPOPMOBAHOCTI IIHHOCTEH,
MOTHUBIB, TOTPeO Ta iHTepeciB MaOyTHIX TICHXOJIOTIB,
110 BUPAXXAIOTh YCBIZIOMJICHE CIIOHYKaHHS 0 apTTepa-
MEBTHYHOI [ISUTBHOCTi, CYKYITHOCTi BCIiX IICHXiYHHX
MIPOLIECIB, SKMMHU BH3HAYA€THCS MMOBEAIHKA JIIOAMHU B
LJIOMY; TIPOSIBY TaKMX IOKa3HUKIB, SK YCBIJOMIICHHS
MoTpeOW B 3aCBOEHHI apTTEPalleBTUYHHX 3HAHb;
LIHHICHE CTaBJICHHS 0 apTTePaneBTUYHOI AisUTbHOCTI;
nparHeHHs: (JOpMyBaTH Ta PO3BUBATH BJIACHY apTTEpa-
HEBTHYHY KOMIIETEHTHICTb.

KoruiTuBHUi1 KkpuTepiii xapakTepu3ye CTYIiHb
OIIaHyBaHHs MalOyTHIMH IICHXOJOTaMH CHCTEMH apT-
TepareBTHYHUX 3HaHb; PO3YMiHHS MOXKIMBOCTEH BHKO-
PHUCTaHHS apTTEPANeBTUYHUX TEXHOJOTIH 3 Oy Ha
TIOTpeON JIIO/IeH; 3HAHHS METOIMKH 3aCTOCYBaHHS apT-
Teparii B mpodeciifHii qisUTBHOCTI.

JismbHICHMI KpUTEpil cHpsIMOBaHWII Ha BHSB-
JICHHS] BMIHHSI 3aCTOCOBYBATH Ha IIPaKTHIl HaOyTi apT-
TepaneBTUYHI 3HAHHS; YMIHHS BUKOPHCTOBYBAaTH apT-
TepareBTUYHI TEXHOJIOTIT 3 ypaXyBaHHSAM MOTpeO JIo-
Jieli; BOJIOJNIHHS METOJMKaMH IIOJIO0 3aCTOCYBAaHHS
aprrepanii B npodeciiiHii AiSIbHOCTI, 8 TAKOXK Y pi3-
HUX KUTTEBHUX CUTYAIIisIX.

3 ypaxyBaHHSIM o0coOHcTiCHO-pedIekciiiHoro
KPHUTEPIl0 BH3HAYAEMO PO3BUHEHICTH €MHarii, BOJb-
OBHX Ta TYMaHICTHYHHUX (TOJICPAHTHICTB, CIIpaBel-
JIMBICTh, TYMaHi3M, peduekcis) sikocTell 0coOHuCTOCTi,
3/IaTHICTb JI0 YCB1IOMJICHHS Ta CaMOOIIIHIOBAHHS BJIac-
HOTO piBHA apTTEPaneBTHYHOI KOMIIETEHTHOCTI;
3aTHICTh 710 peduiekcii Ta KOpeKIlii BIacHOi apTrepa-
MEBTUYHOI JISUIBHOCTI.

BiamoBigHicTh KpUTEpiiB 1 MOKa3HUKIB chopMOBa-
HOCTi apTTepaneBTUIHOI KOMIETEHTHOCTI MalHOyTHiX
TICUXOJIOTIB MPECTaBICHO B Tabmumi 1.
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Tabmui 1

KoMmoHeHTH, KpUTEPii Ta MoKa3HUKH cPOPMOBAHOCTI apTTepaneBTHYHOI KOMIIETEHTHOCTI MaiiOyTHiX
IICHXO0JIOTIiB

KomnonenTu

KpuTtepii

IMoxa3nuku

. YcBimoMIiIeHHS TOTpeOH B 3aCBOEHHI apTTEPANICBTHIHNX 3HAHb.

MoruBaniiHO-IIHHICHUIT

. LliHHiCHE cTaBJICHHS 10 apTTEPANeBTHYHOI IisNIbHOCTI.

. HpaFHeHHH PO3BUBATH BJIACHY aPTTCPANCBTUYHY KOMIIETEHTHICTb.

. Cucrema APTTCPANICBTUIHNX 3HAHD.

N[ — W N —

Koruitusaui

. Po3yMiHHSI MOXKITHBOCTEH BUKOPUCTAHHS apTTEPANICBTUYHHUX TEXHONIOT1H
3 OISy Ha MOTPEOH JIIofIeH.

3. 3HaHHS METOJMKH 3aCTOCYBaHHs apTTepaii B npodeciiiHiil AisuIbHOCTI.

1. YMiHHs 3aCTOCOBYBATH Ha IIPaKTHLI HaOyTi apTTepaneBTUYHI 3HAHHSL.

JisutbHicHUN noTpeo Joyei.

2. YMiHHS BHKOPHUCTOBYBATH apTTEpaNeBTUYHI TEXHOJIOTIi 3 ypaxyBaHHSIM

IISUIBHOCTI.

3. BoJoniHHS METOJMKaMH 100 3aCTOCYBaHHs apTrepanii B npodeciiiniit

CTOCTI.

1. Po3BuHeHICTh emmarii, BOJbOBHX Ta T'yMaHICTHYHUX SIKOCTEH 0OCOOH-

OcooucricHo-pediekciitnuii .
IICTCHTHOCTI.

2. 34aTHICTH 10 CaMOOLIHIOBAHHS BJIACHOTO PIiBHS apTTEPareBTUYHOI KOM-

HOCTI.

3. 3matHicTh A0 peduiekcii Ta KOPEKINii BIACHOI apTTepaneBTHIHOT TisUib-

Jnst y3aralbHEHHsSI Ta SIKICHOI XapaKTEePHUCTHKHU
pe3yAbTaTiB TOCIIKEHHS BHOKPEMIICHO Ta CXapakTe-
pu30BaHO piBHI C(POPMOBAHOCTI apTTEpareBTHIHOI
KOMIETEHTHOCTI O3HAYCHUX (PaxiBIliB.

[Tlin piBHEM pPO3YMIEMO «CTYyMiHb SIKOCTI,
BEJIMYHHY TOIIO, JOCSITHYTI B YOMy-HEOyab» [1].

Sk TIOKa3aB aHaJIi3 JITePaTypPHUX [KEPEN, Y BHO-
KpPEeMJICHHI PIiBHIB C(OPMOBAHOCTI apTTepaneBTHIHOT
KOMIIETEHTHOCTI (haxiBI[iB JOCITITHUKN HAJal0Th Iepe-
Bary TpPUPIBHEBIH Tpajauii, aje MOCIyroBYIOThCS M
I’ ITUPiBHEBOIO.

Horomxyemocs 3 nymroro H. Tkauenko, mo ais
OTpPUMaHHS BIPOTIAHUX pE3yIbTaTiB CTaTUCTUYHE
TpYIyBaHHS BIIIIOBIZHO 710 OTPUMaHUX EKCIIEPUMEH-
TaJbHUX JaHUX MOTPIOHO 3MIMCHIOBATH TAKUM YHHOM,
o0 0 KOXKHOTO po3psay Bidmmio 20-25 % 3Ha4eHb
BUMIPIOBaHOT 03HAKH, i3 YOTO BUILIMBAE, 1110 4—5 PiBHIB
JUISL XapaKTePUCTHKH MEBHOTO ()EHOMEHY € ONTUMAJIb-
HOO KUIBKICTIO [6 ].

TakuM 4YMHOM, Ha MiJICTaBi BU3HAUYSCHUX KPUTEPITB
1 IOKa3HUKIB C(hOPMOBAHOCTI apTTEPAEeBTHYHOI KOM-
METeHTHOCTI 37100yBaviB BUIIIO1 OCBITH Ta 3 ypaxyBaH-
HSIM Cy4YaCHHX IiIXO/IB 0 KiIacu]ikaii ii piBHIB BHO-
KpPEMJIEHO YOTHPH PiBHI c(hOPMOBAHOCTI JIOCIIJDKYBa-
HOI 3JaTHOCTI MaHOyTHIX ICHXOJIOTIB: ITOYaTKOBHH,
cepenHiii, ocTarHii, Bucokuid. CxapakTepu3yeMo ix.

Touamxoeuii pisens XapakTEpU3YETHCS 00 €KT-
HUM CTaBJICHHSM OCOOMCTOCTI 110 apTrepamii, Bix-
CYTHICTIO 1HTEpECY JI0 OBOJIOJIHHS apTTEPaIreBTHY-
HUMH 3aco0aMu Ta TparHeHHs (OpMyBaTH Ta PO3BU-
BaTd BJACHY apTTEpaleBTHYHY KOMIIETCHTHICTb;
(parMeHTapHUMHU  apTTEPaNeBTUIHUMH  3HAHHSIMH,
BIJICYTHICTIO YSBJICHHS IIPO apTTEpPaANeBTUUHY KOMIIE-
TEHTHICTh MalOyTHBHOTO MICHXO0JIOTa Ta HE3HAHHAM Me-
TOAMKK (OPMYBaHHS apTTEPANECBTHYHOT KOMIICTEHT-
HOCTI; HEBMIHHSM 3aCTOCOBYBaTH apTTepaleBTUYHI
3HaHHS B npodeciiiHiil AiSIBHOCTI 3 oMMy Ha HO-

TpeOu mromei!, HecopMOBaHICTIO BMiHHS OOTPYHTO-
ByBaTH apTTEPANCBTUYHY MOULIBHICTE BHKOPHCTAHHS
3aco0iB apTTeparnii, HEBOIOAIHHSIM METOAUKOI0 (op-
MYBaHHS apTTEpaNeBTUYHOI KOMIIETEHTHOCTI; HEpo-
3BHHEHICTIO BOJBOBHX Ta T'YMaHICTHYHUX (eMHaTii-
HHX) SIKOCTeH 0COOMCTOCTI, CIa0KHM YCBIJJOMJICHHSIM
Ta HeC(OPMOBAHICTIO 3ATHOCTI IO CAMOOI[IHIOBAHHS
BJIACHOTO DIiBHSl apTTEpaneBTHYHOI KOMIETEHTHOCTI,
HOBEPXOBUM CaMOaHAJII30M BJIACHOT apTTeparneBTHIHOT
JISUTBHOCTI, Oe3 11 KopeKiii.

Cepeoniii  pigeHb  BIBHAYAETBCA CYO €KTHO-
00’€KTHUM CTaBJIEHHSM OCOOMCTOCTI JI0 apTTepares-
TUYHOI JisUTBHOCTI, cT1a0KO BUPaKEHUM IHTEPECOM JI0
BUPINICHHS apTTEpPaneBTUYHUX MpoOJIeM Ta MparHeH-
HAM (opMyBaTH Ta pPO3BHMBAaTH BIACHY apTTepareB-
THYHY KOMIIETEHTHICTh, HECHUCTEMHHMH apTTepareB-
THYHMMH 3HaHHSIMH, HEYITKUMU YSBJICHHSIMH IIPO apT-
TepaneBTUIHY KOMIIETEHTHICTb MaiOyTHBOTO
HICHUXoJIora Ta (parMeHTapHUMHU 3HAHHSIMHU METOIUKH
(dbopMyBaHHS apTTEPANEeBTHYHOI KOMIICTEHTHOCTI; He-
JOCTaTHIM yMIHHSM 3aCTOCOBYBAaTH apTTEpareBTHYHI
3HaHHS B NpodeciiiHii MisTBbHOCTI 3 OMIAAY Ha MO-
Tpebu Ionel, 4acTKoBO C(HOPMOBAHMMH BMIHHSIMH
OOTPYHTOBYBaTH apTTEpaneBTHYHy AOLUIBHICTH 3a-
CTOCYBaHHsI apTTepaNeBTHYHUX 3aC00IB Ta OLIHIOBATH
e(eKTUBHICTb iX 3aCTOCYBaHH:], ()parMeHTapHHM BO-
JIOAIHHSIM METO/IMKOIO (pOpMyBaHHS apTTepaneBTUIHOI
KOMITETEHTHOCTI; PO3BHHEHICTIO B OUTBIIOCTI BUTIA/IKIB
BOJIBOBHX Ta TYMaHICTHYHHX (EMIATiHHMUX) SKOCTEi
0COOMCTOCTi, HENOBHHUM YCBIIOMJICHHSM Ta CaMo-
OLIIHIOBAaHHSM BJIACHOTO PiBHS apTTEPareBTHIHOI KOM-
METeHTHOCTI, YaCTKOBUM CaMOAaHAaJIi30M Ta CJIa0KOK
KOPEKII€0 BIACHO{ apTTepareBTUIHOI JisSUTBHOCTI.

Locmamniti pigenv CynpoOBOJXKYETbCS CUTYaTUB-
HUM Cy0’€KTHUM CTaBJICHHSAM 0COOMCTOCTI /10 apTTepa-
MIEeBTUYHOI JISUIBHOCTI, CHUTYaTHMBHUM I1HTEPECOM 10
BUPILICHHS apTTEpPaneBTUYHUX HpOoOJeM Ta NparHeH-
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HIM (opMyBaTH Ta PO3BHBATH BIACHY apTTEpareB-
THYHY KOMIIETCHTHICTh; 0a30BUMH apTTepareBTH-
HHMMH 3HaHHSIMH Ta 3HAHHAMH METOAUKH (OPMYBaHHS
apTTepaneBTUYHOI KOMIIETEHTHOCTI; YMiHHSM 3aCTOCO-
BYBaTH apTTEpaINleBTHYHI 3HAHHS B IpodeciitHiil aisurb-
HOCTI 3 OIVISILy Ha MOTPeOH JIto/iei, yMiHHSIM 00T pyHTO-
BYBAaTH JOLUIBHICTh 3aCTOCYBAaHHS apTTEPaNeBTHYHUX
3ac00iB, BOJIOJIHHSAM METOJHUKOI0 ()OPMYBaHHS apTTe-
pareBTUYHOI KOMIETEHTHOCTI MaiOyTHIX ICHXOJIOTIB;
3/1e01IBIIOr0 PO3BHHEHICTIO BOJILOBUX Ta I'YMaHICTHY-
HUX (emmarii) SKOCTeH OCOOHMCTOCTi, JOCTAaTHIM
YCBIIOMJICHHAM Ta CaMOOIIiHIOBAaHHSM BJIACHOTO PiBHS
apTTepaneBTHYHOI KOMIICTEHTHOCTI, HAJIS)KHUM CaMo-
aHANI30M Ta KOPEKI[I€I0 BIACHOI apTTepameBTUYHOT
IISITBHOCTI.

Bucokuii  pieenv niarHOCTyeThCSI Cy0O’€KTHUM
CTaBJIEHHSIM OCOOMCTOCTI 10 apTTEPaNeBTUYHOT MislIb-
HOCTI, CTIIKMM iHTEpeCOM JI0 BHPILLIEHHS apTTeparnes-
TUYHHX IIPOOJIEM Ta MParHeHHsM (OpMyBaTH Ta PO3BH-
BaTU BJIACHY apTTEpPaIeBTHYHY KOMIIETEHTHICTb; IVIH-
0OKMMHM Ta  CHCTEMHHMH  apTTEepaleBTUYHHMH
3HAHHSMH, TIOBHUM YSBJICHHSM IIPO apTTEPaneBTHYHY
KOMIIETCHTHICTh TICHXOJIOTa, JOCKOHAJIMMH 3HaHHIMHU
METOIUKH (POPMYBAHHS apTTEPAIEBTUYHOT KOMIIETCHT-
HOCTI; 0e3710raHHUMY BMIiHHSIMH 3aCTOCOBYBAaTH apTTe-
pameBTHYHI 3HaHHA B TpodeciiHill IisIbHOCTI 3
onIiAy Ha MOTpeOH JIoAed, TOCKOHAIUMH BMIHHAMHU
OOIpYHTOBYBATH JOLIJIBHICTh 3aCTOCYBaHHs apTTepa-
MEBTUYHHX 32C00IB Ta OLIHIOBATH 1X €()EeKTUBHICTh, BU-
COKUM pIiBHEM BOJIOJIHHS METOJMKOI (hopMyBaHHS
apTTepaneBTHYHOI KOMIIETEHTHOCTI MCHXOJIOTIB; pO-
3BMHEHICTIO BOJILOBHX Ta TYMaHICTHYHHX (eMIIaTii)
SAKOCTeH OCOOHMCTOCTI, TIOBHMM YCBIJJOMJICHHSIM Ta
00’€KTHBHUM CaMOOLIIHFOBAHHSM BJIACHOTO PiBHS apT-
TepaneBTHYHOI KOMIETEHTHOCTI, TTMOOKUM CaMOaH-
aJTi30M, 3AaTHICTIO 110 peduIeKcii, KOPEKIIii BIACHOT apT-
TEPaNeBTUIHOT TiSTBHOCTI.

BucnoBku. OTxe, BU3HaUeHI HAMU KpUTepii (Mo-
THBAI[IHHO-I[IHHICHUH, KOTHITUBHHM, [isJIbHICHUH,

0COOUCTICHO-pedIIeKCiHHNI), BIAMOBIAHI TOKa3HUKH
Ta CXapaKTepu30BaHi piBHI (IOYATKOBHUH, CepeHii, 10-
CTaTHil, BUCOKHIA) cPOPMOBAHOCTI apTTEPANICBTUIHOT
KOMIIETEHTHOCTI MaifOyTHIX IICHXOJIOTIB 3a0e3medarhb
00’€KTUBHE OIIHIOBaHHS C(POPMOBAHOCTI BCiX KOMIIO-
HEHTIB JIOCIIXKYBaHOTO (PCHOMEHY.
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Annotation:

In the twenty-first century, digital technologies have permeated nearly all sectors of education. In translation
studies, particularly in translating economic texts from English into Uzbek, digital tools are pivotal for developing
students’ translation competence. Economic texts are characterized by high terminological density, strict struc-
tural organization, and culturally specific expressions, making the integration of digital technologies alongside
traditional pedagogical methods essential. Juan C. Sager’s work on terminology processing, together with CAT
(Computer-Assisted Translation) tools, Translation Memory, and terminology management systems, ensures ter-
minological accuracy and consistency. These digital tools provide a conceptual and practical foundation for
teaching economic text translation, enhancing instructional efficiency, and fostering students’ professional com-
petencies.

Annomauusn:

B XXI sexe yugposvie mexnono2uu npoHUKIU NPAKMu4ecKi 60 ece cghepvl obpasosanus. B obracmu nepe-
60006e0ensl, 0COOEHHO npu nepegoode IKOHOMUUECKUX MEKCIMO8 C AHEIUNCKO20 HA y30eKCKull A3bIK, Yu@dposvle
UHCIMPYMEHMbl USPAIom KI04e8yio poib 8 hopMUpO8aHUY nepesooyeckoll KoMnemenyuu cmyoenmos. IKOHOMU-
yecKue MmeKcmvl XapaKxmepusylomcs 6blCOKOU MepMUHOI02UYECKOU NIOMHOCMbIO, CMPO20L CMPYKMYPHOUL 0p2a-
Husayuel u KyiomypHo CReyUu@DUUeCcKUMU BbIPANCEHUAMU, YMO Oelaem UHmezpayuio yu@phpoewix mexHoI02uil Ha-
PAOY ¢ MPAOUYUOHHBIMU nedd2o2utecKumMu memooamu Heobxooumot. Paboma Xyana C. Cacepa no obpabomxe
mepmunonozuu, a maxce uncmpymermol CAT (Computer-Assisted Translation), Translation Memory u cucmembl
VRpasieHuss mepMUuHoo2uel 00ecneuus8aion mepmMuHOI0SULeCcKyio MOYHOCHb U CONACO8AHHOCHb. Dmu Yyugpo-
8ble UHCTNPYMEHMbL CO30AI0M KOHYENMYAIbHYIO U RPAKMUYECKYIO OCHOBY 0I5l NPEeNn00a8aHus nepesood IKOHOMU-
YecKux mekcmos, nosvias IPGexmusHoCcms 00yUeHUs U cnocoOCMBYA Pa3eUMuUI0 NPOPECCUOHATLHBIX KoMNne-

MeHYULl CTyOeHmos.
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proaches, Uzbekistan educational system, Sh.S. Sharipov, Juan C. Sager
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C. Cazep

INTRODUCTION

In the second quarter of the twenty-first century,
digital technologies have penetrated virtually all
spheres of the educational system. In the field of trans-
lation studies, particularly in the process of translating
economic texts from English into Uzbek, digital tools
have not only created additional opportunities but have
also become one of the key factors in the formation of
students’ translation competence. Economic texts differ
from other text types due to their high terminological
density, structural rigidity, and the prevalence of cul-
turally specific expressions. Consequently, alongside
traditional pedagogical approaches, the integration of
modern digital technologies has become a methodolog-
ical necessity in this area of instruction.

RESEARCH METHODLOGY
LITERATURE REVIEW

In contemporary educational settings, the use of
digital technologies is gaining increasing relevance, es-
pecially in complex and specialized domains such as
the translation of economic texts. Such texts are char-
acterized by specialized terminology, a strict stylistic
framework, and precise semantic content, all of which
require a high level of professional competence from
translators. Juan C. Sager’s book A Practical Course in

AND

Terminology Processing remains an essential reference
for researchers and practitioners in terminology and
translation studies. The theoretical foundations and
practical guidelines presented in this work provide a
solid framework for understanding the importance of
terminological competence in the translation of special-
ized texts and for fostering its development.

Within the context of digital educational technol-
ogies, Sager’s work also facilitates a deeper under-
standing of the theoretical principles underlying mod-
ern terminology management tools, such as Translation
Memory (TM) systems and Translation Management
Systems (TMS). It contributes significantly to ensuring
terminological accuracy and consistency—factors that
are crucial in the translation of economic documents,
reports, and contracts.

Digital educational technologies create broad op-
portunities for optimizing the translation process, con-
solidating students’ knowledge, and enhancing instruc-
tional effectiveness. Sh.S. Sharipov’s monograph
“Raqamli ta’lim texnologiyalari”(2021) represents a
highly relevant and practically significant source in the
context of the ongoing digital transformation of Uzbek-
istan’s educational system. The work serves as an im-
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portant guide for understanding the theoretical founda-
tions, practical implementation, and future prospects of
digital educational technologies within the national
context. It provides a conceptual basis for the practical
application of digital tools in teaching the translation of
economic texts, particularly in terms of improving in-
structional efficiency, developing students’ profes-
sional competences, and enhancing the overall quality
of education.

The integration of Computer-Assisted Translation
(CAT) tools into the teaching process is of particular
importance. In the translation of economic texts, CAT
technologies—such as Translation Memory and termi-
nology management systems—should constitute an in-
tegral component of instruction. Translation Memory
technologies enable the storage of previously translated
segments and their automatic reuse in new texts con-
taining repetitive structures. This not only increases
translation speed but also ensures terminological con-
sistency, which is especially critical in economic docu-
mentation, financial reports, and contractual agree-
ments.

Lynne Bowker’s seminal work Computer-Aided
Translation Technology: A Practical Introduction
(2002) is among the foundational practical guides de-
voted to computer-assisted translation technologies.
Published at a time of rapid technological integration
into the translation profession, the book is notable for
systematically linking theoretical principles with prac-
tical applications. Although certain technological de-
tails have become outdated, the work remains valuable
for understanding the fundamental principles of CAT
tools and their impact on the translation process.
Through engagement with such technologies, students
acquire hands-on experience in real translation pro-
jects, thereby developing professional skills essential
for their future careers.

RESULTS AND ANALYSIS

Machine Translation and Post-Editing Prac-
tice. Machine Translation (MT), particularly neural MT
systems, has achieved significant progress in the rapid
translation of economic texts. However, such systems
do not always ensure contextual precision or the accu-
rate use of domain-specific terminology. Dorothy
Kenny’s Machine Translation: An Introductory Guide

Practical Applicati

provides a clear and systematic overview of the theo-
retical foundations, types, development, advantages,
and limitations of MT. Although technological devel-
opments have advanced since its publication, the book
remains a valuable starting point for understanding core
MT principles. Therefore, incorporating post-editing
practice into translation training is essential. Post-edit-
ing activities enhance students’ linguistic and termino-
logical competence while developing practical skills in
revision and quality assurance, enabling them to com-
bine the efficiency of MT with the quality standards of
human translation.

Online Dictionaries and Terminological Re-
sources. The use of specialized dictionaries, terminol-
ogy databases, and corpora is indispensable in translat-
ing economic texts. Digital platforms should provide
access to authoritative terminological resources such as
those of the International Monetary Fund, World Bank,
and European Central Bank. These resources assist stu-
dents in identifying accurate equivalents and under-
standing economic concepts more comprehensively.
Mona Baker’s In Other Words: A Coursebook on
Translation offers a solid theoretical framework for ad-
dressing equivalence, terminology, and stylistic chal-
lenges, reinforcing the view of translation as a cultural
and pragmatic transfer rather than mere linguistic sub-
stitution.

Interactive Platforms and Simulations. Digital
learning environments, such as Learning Management
Systems (LMS), enable flexible access to materials, in-
teractive practice, and effective communication. In
teaching economic translation, simulated professional
scenarios—such as virtual translation agencies or tasks
based on authentic financial audio/video materials—
can be employed to foster both translation competence
and professional collaboration skills. The theoretical
underpinnings of such approaches are reflected in Marc
Prensky’s article Digital Natives, Digital Immigrants
and George Siemens’s Connectivism: A Learning The-
ory for the Digital Age, which emphasize the transfor-
mation of learning in the digital era. These perspectives
support the integration of CAT tools, MT, online re-
sources, and collaborative platforms in translator train-
ing, promoting not only translation skills but also digi-
tal literacy, autonomous learning, and network-based
knowledge acquisition.

Digital Tools in Teaching the Translation of Economic Texts

Machine Translation Systems
« Neural MT (NMT)
« Post-Editing Methods
« Evaluating Translation Quality
« Pre-Editing Techniques

- Domain Adaptation

Online Dictionaries & Databases
- ABBYY Lingvo, Oxford, Cambridge
« Terminology Dictionaries

- Corpus Resources

CAT Tools

« Translation Memory (TM)
« Terminology Databases
+ SDL Trados, MemoQ, Wordfast
« Quality Assurance

- Project Management

CAT Tools
« Translation Memory (TM)
+ Terminology Databases
« SDL Trados, MemoQ, Wordfast
« Quality Assurance

« Project Management

Educational Platforms & Resources
= LMS Systems (Moodle, Canvas)

- Interactive Exercises & Quizzes
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1. Image caption / label: Practical Application
of Digital Educational Technologies

The integration of digital technologies into educa-
tion has generated two contrasting perspectives: tech-
nological determinism, which assumes that technology
automatically enhances educational quality, and the in-
strumental view, which regards technology merely as a
supplementary tool. Effective pedagogy, however, re-
quires a balanced position—pedagogical pragma-
tism—where technological affordances are maximized
while remaining subordinated to clearly defined di-
dactic objectives. The teaching of economic translation
provides an appropriate context for such pragmatism,
as it demands both solid theoretical knowledge and ad-
vanced technological competence.

This study approaches the practical application of
digital technologies in economic translation training
through Donald Kiraly’s social-constructivist frame-
work and Lynne Bowker’s corpus-based translation
pedagogy. Technology is conceptualized not as an end
in itself but as a medium for collaborative knowledge
construction and the simulation of authentic profes-
sional environments. Since contemporary translation
projects are typically team-based, cloud platforms such
as Smartcat, Phrase (Memsource), and Crowdin enable
real-time collaboration, shared translation memories,
and terminological consistency. The proposed “real-
time translation relay” model engages students in sim-
ultaneous project work, fostering cooperation, peer
learning, and terminological standardization in line
with Vygotskian principles of collaborative develop-
ment.

To address terminological challenges, a “terminol-
ogy incubator” model is introduced, where students jus-
tify translation choices using corpus evidence and au-
thoritative sources, thereby developing argumentation
and consensus-building skills. In line with Bowker’s
pedagogical recommendations, students are further in-
volved in compiling and analyzing small specialized
corpora using tools such as AntConc. This “DIY cor-
pus” approach transforms learners from passive recipi-
ents of knowledge into data-driven researchers capable
of independently identifying linguistic patterns in eco-
nomic discourse.

An additional innovation is the “Interactive Trans-
lation Error Map,” implemented through digital boards.
Instead of receiving corrected texts passively, students
classify, diagnose, and reflect upon their own errors,
identifying root causes and documenting evidence-
based solutions. This process strengthens metacogni-
tive awareness and self-regulated learning, reframing
errors as analytical resources rather than failures.

Overall, the practical integration of digital tech-
nologies in teaching economic translation signifies a
shift in educational philosophy—from teacher-centered
transmission to learner-centered knowledge construc-
tion. The methodological model developed within this
study integrates collaborative platforms, corpus-based
inquiry, and reflective error analysis to bridge theory
and practice. It aims to cultivate technologically lit-
erate, critically thinking, and professionally competent
translators capable of meeting the complex demands of
the modern labor market.

The Application of Digital Educational Technologies in

Teaching the Translation of Economic Texts

Social Demand
- DTS, Qualification Requirements
- Foreign language proficiency
- Independent thinking skills
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« Organizational
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2. Model: Practical Application Model of Digi-
tal Educational Technologies in Teaching the Trans-
lation of Economic Texts

The proposed model offers an integrated frame-
work for modern translator training, ensuring the sys-
tematic incorporation of digital technologies into the
process of teaching economic text translation. It con-
sists of four interrelated components: the objective
block, the methodological block, the organizational—
content block, and the resultative block.

1. Objective Block. This component aims to de-
velop students’ competence in translating economic
texts through the effective use of digital technologies.
The objective aligns with the strategic priorities of
higher education modernization and reflects the grow-
ing importance of technological competence in profes-
sional translation practice. In contemporary translation
activity, digital literacy is no longer optional but an es-
sential professional requirement.

2. Methodological Block. This block establishes

the theoretical foundation of the model and includes
three dimensions: conditions, approaches, and princi-
ples.
The conditions encompass organizational, methodolog-
ical, technological, and pedagogical factors necessary
for effective implementation.
The approaches integrate competency-based, techno-
logical, practice-oriented, and integrative perspectives,
emphasizing the simultaneous development of linguis-
tic and technological competencies. The principles in-
clude digital literacy, collaboration, integration, and ef-
fective data management, ensuring alignment with the
demands of the modern translation industry.

3. Organizational-Content Block. This block
operationalizes the model through stages, forms, meth-
ods, and tools. The instructional process progresses
from motivation to theoretical instruction and practical
skill development. Educational forms include lectures,
workshops, project-based learning, online courses, and
portfolio assessment.
Methods focus on translation memory use, terminology
management, post-editing, analytical tasks, and collab-
orative translation. Digital tools comprise learning
management systems, CAT tools, machine translation
systems, and cloud-based resources, which enhance
both efficiency and professional relevance.

4. Resultative Block. The final component re-
flects learning outcomes and assessment criteria. It
evaluates students’ development in digital literacy,
CAT tool proficiency, and post-editing competence
across three levels: high, intermediate, and basic. The
primary outcome of the model is the preparation of
competitive specialists capable of effectively applying
digital technologies in the translation of economic
texts. Overall, the model provides a comprehensive so-
lution for modernizing translation education and align-
ing it with contemporary industry standards.

CONCLUSION

In conclusion, the practical integration of digital
educational technologies into the teaching of economic

text translation significantly enhances the effective-
ness, interactivity, and professional relevance of the
learning process. The incorporation of digital tools—
such as CAT systems, machine translation technolo-
gies, terminology management resources, and online
learning platforms—transforms traditional translation
instruction into a dynamic, competence-oriented model
aligned with current industry standards. By embedding
technological components into the curriculum, the ed-
ucational process becomes more practice-oriented and
reflective of real-world translation workflows. This ap-
proach not only strengthens students’ linguistic and an-
alytical abilities but also systematically develops their
digital literacy, technological proficiency, and capacity
for collaborative and project-based work.

Ultimately, the application of digital educational
technologies contributes to the formation of a compre-
hensive professional competence framework, equip-
ping future translators with the practical skills and
knowledge base required to remain competitive in the
contemporary translation market. Such modernization
of translation training ensures that graduates are pre-
pared to meet the evolving demands of the digitalized
global economy.
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NEW PRINCIPLE OF PHYSICS AND ASTROPHYSICS : MATTER STRIVES FOR MAXIMUM (OR
MAXIMUMS) FORMATION

Matter strives for the formation of the maximum (or maximums) is the principle that is theoretically developed
based on the knowledge obtained from research in astronomy and atomic physics and molecular physics. For
many cosmic objects, matter is described by functions, functionals, or multiples with a maximum or maximums, or
upper limit. The existince of principles of the least action being not neglected.
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1. Intoduction

A relatively recent discavery of exoplanets, that is
the planets outside the Solar system [1-3] is an out-
standing achievement of modern astrophysics. How-
ever, previous experimental data obtained in astronomy
and atom physics alone allow the formulation of the
new principle of physics even without this important
discovery, while the general results of research in ex-
oplanets and stars only support its validity.

2. Theoretical analysis

The distribution of the mass of matter in the Solar
system is known from the results obtained by classical
researches in astronomy [4, 5]. The major part of mass
concentrated in Sun comprises 99.86 % and the rest of
about 0.14 % of the system's total mass is distributed
among the planets. The mass of Sun is
1.991+0.002*10%° kg, which is 333 000 times greater
than the mass of Earth and 1 048 times more than Jupi-
ter.

These correlations show the difference between
the mass of Sun and the masses of planets of the Solar
system. To speak generally, Sun is a sharp maximum in
mass distribution throughout the Solar system among
the star itself and the surrounding planets. The situation
can be described in terms of matter striving to form the
maximum, since the Solar system, as a cosmic and
physical object, is created in such a way that it pos-
sesses an extremely vivid maximum of mass.

Now we return to the general results in research
concerning exoplanets discovery [1-3] and information
about stars known from astronomy [5, 6]. In most defi-
nitions, the star is described as a massive self-luminous
celestial body of gas and plasma that shines by radia-
tion derived from thermonuclear synthesis, which
started at a certain stage of the star's evolution, with the
power comparable with its luminescence. One of the
main facts revealed about exoplanets is that their exist-
ence in cosmic space is characteristic. Up to now over
7 000 exoplanets have been found, which made possi-
ble a theoretical extrapolation about the availability of
many more such objects in the Universe.

In the terms of classical interpritation, the shining
star mass is much greater than the masses of planets it

is surrounded by (i.e. exoplanets) or asteroids and me-
teorites, as well as particles of dust nebulae or mole-
cules of gas nebulae. This is a typical situation in cos-
mic space and therefore the principle matter strives for
the formation of maximum is true in space as a whole.
However, for the most general case this formulation
should be extended as follows: matter strives for the
formation of maximum or maximums. Since the stars
can be not only singular but also double or multiple the
principle is described as:

matter — maximum (or maximums) formation
1)

The given formulation agrees with the cosmologi-
cal history of the Universe described by the model of
the Big Explosion. Since until the moment of the Big
Bang all the matter was concentrated in one point of
singularity, the matter strived to maximum, while after
the Big Explosion and the expansion of Universe fol-
lowed by formation of stars, matter strives for maxi-
mums because every single star can be put into corre-
spondence with a maximum (or maximums) of mass.

This principle contains dialectic controversy be-
tween a single maximum and maximums describing the
development and motion of matter, in which the law of
unity and struggle of opposites is manifested.

However, in the case of the general situation, the
above principle does not suggest that material bodies
strive to turn into one (or several) points. It is implied
that matter possesses a property, a capability to form
the maximum of function (or functional) by which it is
described. Therefore, as one of the possible brief de-
scription of such situation the following was proposed

[7]:

matter ® maximum (or maximums) (2)

When considering more instances that support the
suggested principle, we should mention an interesting
case of spiral or elliptical galaxies with supermassive
black holes in their center. The mass of each black hole
is much greater than the mass of each of the star in the
surrounding space. In this case the principle (1) con-
cerns the distribution of these cosmic objects in the
sense that the correlation between the black hole mass
and the mass of the star also proves the validity of the
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principle. In this respect the case of galaxies with ga-
lactic nuclei in their centers is also of interest, even if
the core does not contain a supermassive black hole.
The correlation between the total mass of the galactic
core and remote separate stars, or the comparison of the
matter average density in the galactic core and the re-
mote part of the galaxy proves the validity of the pro-
posed principle. Therefore, it should be noted that this
principle can work not only for correlation of masses
but also mass densities.

If we consider the theory of the Big Bang with re-
spect to the principle suggested in our work, we should
mention the hypothesis that most matter comprises ini-
tial black holes formed at a certain stage of the Universe
evolution after the Big Bang.

The principle is correct also for objects which are
composed of black hole surrounded by stars.

Thus, Universe is described as system with many,
huge number of elements, i. e. number of maximums.

This principle also holds for the objects of atomic
physics as well. At the initial stage in the history of re-
searching the hydrogen atom as well as the other atoms,
the Rezerford-Bohr atomic models of certain chemical
elements were analogous in their structure to the Solar
system [8] . It is important for the analysis carried out
in this research that the mass of hydrogen atom is about
1840 times greater than the mass of electron, and for
the atoms of other elements it is A*1840 times greater,
where A is the atomic weight of a chemical element.
Thus the nucleus of a chemical element atom is a sharp
maximum in mass distribution between the nucleus and
electrons in the atom, i.e. matter strives to form a max-
imum.

The model of atomic structure was further devel-
oped in quantum physics [9, 10]. It is interesting that
the function of radial distribution of electron clouds for
hydrogen atoms was found to possess maximums, that
is, maximalism is peculiar to electron subsystems as
well. The same peculiarities have been found for atoms
of a number of other chemical elements. These facts are
also proof of the correctness of the principle suggested
in this work.

The principle also is correct for two-atoms, three-
atoms etc. moleculars.

The given theory allows us to propose a new way
of calculation of the state of physical objects [7]. The
principle that matter strives to form a maximum sug-
gests that the states of certain physical systems can be
estimated from calculating an extreme (maximum) of
its function or functional. What is more, this method of
calculation can be applied not only for macrocosm but
also for the objects of microcosm, at the same time all
the peculiarities of the physical object under study
should be taken into account.

The theory was first reported in ref. [11-13] and
afterwards published in international journals [7, 14].

For certain biological objects the maximalistic
principle that information strives for maximum was
also found to hold true [15, 16]:

infromation — max (3)

Similar principle reveals itself in the historical
evolution of mankind as the process of accumulation of
information to maximum [17, 18].

3. Conclusion

The principle matter strives for the formation of
maximum or maximums is characteristic of many phys-
ical and astronomical objects in the Universe. Similar
principle about the maximization of information is true
for certain biological objects or systems. Thus, maxi-
mization processes play important impact in nature and
deserve further attention for researchers.
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FROM ALLIANCES TO AUTONOMY: SEOUL’S DIPLOMATIC MANEUVERING IN THE US
CHINA RIVALRY

Summary.

This article examines South Korea’s balancing strategy and strategic autonomy within the context of the
U.S.China rivalry from political, economic, and military perspectives. The study demonstrates that Seoul’s ap-
proach is structured around three main pillars: military-strategic cooperation, economic interdependence, and
the preservation of diplomatic maneuverability. The U.S. alliance and joint military exercises provide national
security guarantees, while economic ties with China and multilateral diplomatic engagements expand strategic
maneuvering space and enable effective risk management in the global arena.

The article further analyzes statistical indicators from 2018 to 2022, highlighting trends in trade, defense
spending, and diplomatic activities. The findings show a continuous increase in trade volume with China, sustained
and growing joint military exercises with the United States, and intensified diplomatic visits and participation in
multilateral forums. These indicators confirm that Seoul pursues a pragmatic and flexible policy to maintain stra-
tegic autonomy while managing risks amid U.S. China competition. Overall, South Korea’s balancing strategy
represents a model example at both regional and global levels, as it safeguards national interests and effectively
manages relations with the United States and China. The article demonstrates both theoretically and practically

how strategic autonomy and balancing strategies function in contemporary international relations.

Keywords: South Korea, U.S.—China rivalry, balancing strategy, strategic autonomy, regional security, eco-
nomic interdependence, diplomatic maneuver, pragmatic policy, risk management.

Introduction

In the 21st century, the main line of transformation
in the international relations system is the change in the
global balance of power and the increasing strategic
competition between the United States and China. This
competition is no longer limited solely to military and
economic spheres; it has acquired a multidimensional
character, encompassing struggles over technological
standards, supply chains, regional security architecture,
and normative leadership. In such a context of systemic
transformation, the foreign policy behavior of middle
powers attracts particular analytical interest.

Within this context, South Korea (Seoul) stands
out as a state that has shifted from a classical alliance
policy to a more flexible and multi-vector strategy in a
complex geopolitical environment. Historically,
Seoul’s security strategy has been built on a military
alliance with the United States, with deterrence mecha-
nisms on the Korean Peninsula as a primary priority.
However, the deepening of global economic interde-
pendence and China’s emergence as South Korea’s
main trading partner have led to structural changes in
Seoul’s foreign policy.

The concept of “from alliances to autonomy” does
not imply a complete renunciation of classic alliance
dependence; rather, it reflects an effort to expand stra-
tegic autonomy and increase diplomatic maneuvering
capacity. Against the backdrop of U.S.—China compe-
tition, Seoul simultaneously strengthens its security co-
operation with Washington while seeking to maintain

economic relations with Beijing and avoid direct con-
frontation. Politically, this can be explained through
theoretical models such as “hedging” (strategic insur-
ance), selective balancing, and functional differentia-
tion. At the same time, the regional security environ-
ment particularly the North Korean factor exerts addi-
tional influence on Seoul’s decision-making process.
While this factor compels South Korea to continue mil-
itary coordination with the U.S., it also requires consid-
eration of the risks associated with deteriorating rela-
tions with China. Thus, Seoul’s diplomatic maneuvers
function more as a pragmatic strategy aimed at optimiz-
ing risks rather than choosing openly between power
centers.

The purpose of this study is to analyze, from a po-
litical science perspective, Seoul’s transformation from
alliance-centered policy toward relative strategic au-
tonomy in the context of U.S. China competition, eval-
uating the motivations, institutional instruments, and
regional consequences of this process. The article will
delineate the real limits of maneuvering in South Ko-
rea’s foreign policy based on both theoretical frame-
works and empirical diplomatic actions.

Main Body

In the second half of the 20th century, the Asia-
Pacific region gained strategic significance in global
politics, and the Korean Peninsula became a focal point
for major powers. The geopolitical position of the Ko-
rean Peninsula provided a critical platform for both the
U.S. and China’s strategic interests. The Korean War of
1950 1953 highlighted this strategic significance more
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clearly. The outcomes of the war were crucial for shap-
ing South Korea’s foreign policy directions and its mil-
itary-strategic alliances with the United States. In the
post-war period, U.S. military intervention not only en-
sured South Korea’s security but also served to main-
tain the regional balance of power. South Korea
strengthened its strategic alliances with the U.S., estab-
lishing military bases, modernizing weapons systems,
and creating nuclear deterrence mechanisms. The U.S.
presence in the region provided South Korea with rapid
maneuvering opportunities, not only militarily but also
diplomatically. These alliances created favorable con-
ditions for South Korea to compete with other actors,
particularly in response to China’s increasing influ-
ence.

Since the late 20th century, China’s economic rise
and growing global influence have posed new chal-
lenges for South Korea’s policy. China became South
Korea’s main trading partner and gained significant
shares in the country’s export and investment sectors.
This economic interdependence allowed for strategic
cooperation and balanced diplomatic maneuvering.
Consequently, South Korea sought to form its foreign
policy independently rather than solely relying on alli-
ances with the U.S. This approach is considered a prac-
tical manifestation of strategic autonomy and enhances
Seoul’s global influence. Strategic autonomy occupies
a central place in South Korea’s diplomatic policy and
ensures the country maintains a balanced position be-
tween the two great powers. Balancing U.S. South Ko-
rea alliances with economic cooperation with China is
crucial for ensuring regional stability and protecting na-
tional interests.

Historically, South Korea’s development of rela-
tions with the U.S. and China can be divided into two
phases. The first phase covers the post-Korean War pe-
riod, during which U.S. military support formed the
foundation of South Korea’s security policy. The sec-
ond phase spans the late 20th and early 21st centuries,
when economic and diplomatic relations with China
became a priority in South Korea’s strategy. This bal-
ancing policy integrates strategic flexibility, diplomatic
maneuvering, and regional autonomy under conditions
of U.S. China competition, thereby enhancing South
Korea’s international influence.

U.S. South Korea Alliances and Military-Stra-
tegic Cooperation. The alliance relationship between
the United States and South Korea is considered one of
the longest-standing and most institutionalized security
partnerships in the contemporary international system.
This alliance was established on the basis of the Mutual
Defense Treaty signed in 1953, becoming a cornerstone
of the post-war security architecture on the Korean Pen-
insula.

Legal and Institutional Foundations of the Al-
liance. The U.S. South Korea alliance is a classic mili-
tary alliance model based on formal treaty obligations.
According to the treaty, an armed attack against one
party is considered an attack against the other. This
mechanism forms the basis of deterrence policy.

Institutionally, cooperation is conducted through
the following mechanisms:

1. Joint military command structures

2. Regular joint military exercises

3. Defense planning and operational
coordination
4. Defense industry  collaboration and

technology transfer

This model represents an asymmetric alliance: the
U.S., as a global military power, plays the role of a stra-
tegic umbrella, while South Korea functions as a key
regional security partner.

Deterrence Strategy on the Korean Peninsula.
The main objective of the alliance is to maintain stabil-
ity on the Korean Peninsula and prevent potential
threats. North Korea’s nuclear and missile programs
make Seoul Washington cooperation a strategic neces-
sity.

The deterrence model is based on three main com-
ponents:

1. U.S. military presence and extended nuclear
umbrella

2. Joint operational preparedness and defense
planning

3. Integration of missile defense systems

This system not only ensures South Korea’s na-
tional security but also strengthens the U.S. position in
the regional balance of power.

Military-Technological ~Cooperation. U.S.
South Korea cooperation extends beyond a traditional
military alliance to include high technology and the de-
fense industry. Contemporary cooperation
encompasses:

e Acquisition of advanced weapons systems

¢ Intelligence and information exchange

e Cybersecurity and space collaboration

This cooperation also promotes the development
of South Korea’s defense industry and enhances the
country’s regional military potential.

Alliance Transformation in the Context of U.S.
China Competition. The US South Korea alliance is
no longer limited to the Korean Peninsula; it is evalu-
ated within the broader Indo-Pacific strategy. The US
balancing policy against China in the region makes
Seoul’s strategic position more sensitive. In this con-
text, South Korea, on the one hand, strengthens security
cooperation with the US, and on the other hand, seeks
not to disrupt economic relations with China. This leads
to a functional transformation of the alliance and
greater strategic coordination. The US South Korea al-
liance remains one of the main pillars of the regional
security system. Its strength relies on legal foundations,
institutional continuity, and military-technological in-
tegration. However, the intensification of US China
competition may affect the future trajectory of the alli-
ance. For Seoul, the main challenge is to expand strate-
gic autonomy and maintain diplomatic maneuvering
while preserving alliance commitments.

Historically, the US has played a decisive role in
South Korea’s foreign policy. The Korean War marked
a turning point in the formation of the country’s secu-
rity policy. Post-war military agreements enabled the
US to establish military bases in South Korea. In the
post-war period, military-strategic cooperation agree-
ments between the two states created mutual military
and diplomatic obligations. The US military presence
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not only provided defense but also offered diplomatic
maneuvering options. During this period, South Korea
established military bases, modernized weapons sys-
tems, and implemented nuclear protection mechanisms
within strategic alliances with the US. US military sup-
port allowed South Korea to maneuver not only against
North Korea but also with other actors, especially given
China’s growing influence. For example, joint military
exercises and weapons agreements with the US en-
hanced South Korea’s defense capabilities while
providing strategic space to cooperate with China.

Military cooperation between South Korea and the
US is not limited to physical defense. These alliances
also encompass deep integration in technology and in-
telligence. US strategic advice, weapons technology
transfer, intelligence sharing, and joint military pro-
grams provide Seoul not only with security but also
strengthen its international diplomatic position.

Strategically, the US South Korea alliances are
important for regional stability and maintaining the bal-
ance of power. The US presence in Asia, especially to-
gether with Japan in a trilateral military platform (US—
Japan—South Korea), provides Seoul with diplomatic
opportunities. This partnership allows South Korea not
only to protect its national security but also to increase
its strategic influence in the region. US support pro-
vides Seoul with integration opportunities into multilat-
eral military alliances and international diplomatic plat-
forms. This enables South Korea to maintain a flexible
and influential position in the international arena. By
both preserving US strategic support and conducting
diplomatic maneuvering, the country plays a more ef-
fective role in global politics.

Within the framework of military-strategic coop-
eration, South Korea conducts joint military exercises
with the US, modernizes weapons systems, and devel-
ops defense technologies. For example, recent joint ex-
ercises have increased South Korea’s military capabili-
ties while providing opportunities to maintain balanced
relations with China and North Korea. US—South Korea
alliances also cover nuclear security cooperation,
which helps minimize military threats in the region.
The alliances also serve to preserve South Korea’s stra-
tegic autonomy. They provide the country with maneu-
vering capabilities in regional politics while allowing it
to develop economic and diplomatic relations with Bei-
jing. By maintaining the strategic support provided by
the US, Seoul implements a balanced policy by engag-
ing in cooperation and economic ties with China.

China-South Korea Economic and Diplomatic
Relations and the Balancing Strategy. Relations be-
tween South Korea and China have become among the
most dynamic and sensitive in the Asia-Pacific region
in the 21st century. China is not only South Korea’s
main trading partner but also an important actor in re-
gional security and diplomatic processes. Against the
backdrop of U.S. China competition, these relations
constitute a key pillar of Seoul’s balancing strategy.

Economic Interdependence and Structural
Features. China holds a leading position in South Ko-
rea’s export markets. Mutual trade is particularly high
in semiconductors, electronics, automotive industries,
and chemical products.

Structurally, these relations are characterized by:

1. High interdependence: integration in
production and supply chains

2. Sectoral concentration risk: excessive reliance
on the Chinese market in certain sectors

3. Cooperation within regional economic
mechanisms: participation in multilateral economic
frameworks

While this model can be explained through liberal
interdependence theory, in practice, economic depend-
ence may also become a tool of political influence.

THAAD Crisis and Economic Pressure Mecha-
nism. In 2017, the deployment of the U.S. THAAD
missile defense system in South Korea was perceived
by China as a threat to the regional security balance.
Beijing applied economic and informal sanction-like
pressures on Seoul. This event demonstrated that:

e Economic interdependence can become a
unilateral vulnerability;

e Diplomatic decisions can produce economic
consequences;

e Balancing policy must also
economic security dimension.

The THAAD crisis led Seoul to place greater em-
phasis on economic diversification in subsequent peri-
ods.

Diplomatic Relations and Regional Role. China
is a key mediator in maintaining stability on the Korean
Peninsula and addressing North Korea-related issues.
Consequently, Seoul attaches special importance to
keeping diplomatic channels with Beijing open. The
main directions of diplomatic relations include: high-
level political dialogue; regional security discussions;
economic cooperation forums; coordination within
multilateral mechanisms. For Seoul, a shift to full con-
frontation with China is considered risky for regional
stability.

Essence of the Balancing Strategy. South Ko-
rea’s policy toward China is not open bandwagoning
but rather corresponds to a “hedging” or selective bal-
ancing model. The main features of this strategy are:

e Preservation of economic cooperation;

e Cautious diplomatic rhetoric on security
issues;

e Maintenance of the military alliance with the
u.s,

e Avoidance of open geopolitical confrontation
with China.

This approach is a pragmatic policy aimed at pro-
tecting Seoul’s economic interests while minimizing
security risks.

Analytical Assessment. Economic and diplo-
matic relations with China hold structural significance
in South Korea’s foreign policy. However, the deepen-
ing U.S.—China competition may limit Seoul’s maneu-
vering space. In particular, technological restrictions,
geopolitical pressures on the semiconductor industry,
and regional security crises test the sustainability of the
balancing policy. Consequently, South Korea favors a
model of pragmatic cooperation and risk-sharing with
China. While this policy may appear effective in the
short term, in the long term it may require new strategic

include an
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choices depending on the level of global systemic bloc
formation.

Since the late 20th century, China has played a
central role in South Korea’s foreign policy. The in-
crease of China’s global influence has compelled South
Korea not only to maintain U.S. military alliances but
also to develop trade and diplomatic cooperation with
China. China is South Korea’s main trading partner and
holds a significant share in import-export activities.
This economic dependence has created opportunities
for strategic cooperation between the two countries and
enabled the implementation of a balancing policy amid
U.S. China competition. China is a major trading part-
ner for South Korea in technology, industry, and ser-
vice sectors. China serves as a main market for South
Korea’s exports, particularly in the automotive, ma-
chinery, and chemical industries. According to statis-
tics, 25-30% of South Korea’s total trade volume is
conducted with China, highlighting Beijing’s strategic
importance in Seoul’s economic policy.

Moreover, diplomatic relations with China also in-
crease strategic maneuvering capabilities. South Korea
actively participates in diplomatic negotiations and
multilateral forums with Beijing, such as ASEM (Asia—
Europe Meeting) and ASEAN+3 platforms. These plat-
forms allow Seoul to strengthen its regional diplomatic
influence and maintain a balanced position amid U.S.
China competition. Economic cooperation with China
also encompasses investment and infrastructure pro-
jects, providing Seoul with strategic advantages in do-
mestic economic development and regional integration.

South Korea’s balancing policy is based on main-
taining military security through the U.S. while devel-
oping diplomatic and economic relations with China.
This strategy provides South Korea with rapid maneu-
vering capabilities both regionally and globally, ena-
bling it to maintain balance between the two great pow-
ers and preserve regional stability.

By developing economic relations with China,
South Korea increases both trade revenues and diplo-
matic influence. Economic cooperation with Beijing
enables South Korea to maintain a flexible and influen-
tial position in international politics amid U.S. China
competition. Historical examples show that South Ko-
rea practices a maneuvering policy that considers both
sides in U.S. China competition. In the 2000s, Seoul
expanded trade and investment with China while con-
tinuing military-strategic cooperation with the U.S.
This balanced policy serves both national interests and
regional stability. South Korea’s diplomatic relations
with Beijing are not limited to economic cooperation
but also include political coordination and engagement
on multilateral platforms. The country carries out stra-
tegic agreements with China in energy, technology,
trade, and investment, providing Seoul with strategic
autonomy and diplomatic maneuvering capacity amid
U.S. China competition.

Balancing Strategy and Strategic Autonomy.
The balancing strategy that South Korea implements in
the context of US China competition is a pragmatic pol-
icy example aimed at minimizing risks in the country’s
relations with both power centers. This strategy is not
limited to military and economic spheres; it also aims

to expand diplomatic maneuvering opportunities, pro-
tect regional influence, and enhance strategic auton-
omy.
The essence of the balancing strategy. The bal-
ancing strategy (balancing/hedging) in Seoul’s foreign
policy is characterized by the following main princi-
ples:

1. Management of security and economy in
separate spheres. Military alliance and security
cooperation with the US are prioritized; economic
interdependence with China is maintained, and
cooperation continues in strategic trade areas.

2. Selective and flexible diplomacy. Open
messages are sent to both sides on global and regional
issues; global bloc formation and open geopolitical
confrontation are avoided as much as possible.

3. Functional differentiation. The security
domain is oriented toward the US, while economic and
diplomatic spheres are coordinated with China;
This approach ensures the distribution of risks and
expansion of maneuvering opportunities.

Elements of strategic autonomy. South Korea’s
strategic autonomy is the long-term goal of its balanc-
ing policy. Autonomy encompasses the following
components:

« Strategic  decision-making independence
Seoul makes its decisions within national priorities
while considering the interests of both parties;

+ Diplomatic maneuvering capabilities it can
express its position through multilateral forums,
regional mechanisms, and international organizations;

+ Security maneuvers maintaining the alliance
with the US while avoiding confrontation with China
as much as possible;

« Economic diversification increasing ties with
other regional and global markets while maintaining
dependence on China.

Strategic outcomes. The balancing strategy and
strategic autonomy provide Seoul with the following
advantages:

1. Security assurance maintained through the
military alliance with the US;

2. Economic resilience interdependence with
China is preserved, and trade and investment flows
continue;

3. Diplomatic flexibility maneuvering
opportunities in regional and global issues are
expanded,

4. Optimization of strategic maneuvers ensures
the balance of risks and influence capabilities.

However, the deepening US—China competition
and the growth of technological, economic, and mili-
tary blocs may limit Seoul’s strategic autonomy. There-
fore, the effectiveness of the balancing strategy will di-
rectly depend on future structural changes in the global
system and the security environment in the region. In
Seoul’s foreign policy, the balancing strategy aims to
maintain a balanced position between the US and China
and protect national interests. The concept of strategic
autonomy is central to this policy. South Korea main-
tains military alliances with the US while expanding
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economic and diplomatic relations with China, ensur-
ing both regional stability and maximum protection of
national interests.

The historical roots of the balancing strategy go
back to the second half of the 20th century. Military
agreements signed with the US after the Korean War
provided the country with military security guarantees.

Seoul employs several strategic tools when imple-
menting the balancing policy. First, maintaining mili-
tary alliances with the US and integrating advanced
military technologies. The country conducts joint mili-
tary exercises with the US, modernizes weapon sys-
tems, and shares intelligence data. This increases South
Korea’s defense capability and creates strategic oppor-
tunities for diplomatic maneuvers with China.

Second, developing economic and diplomatic re-
lations with China. South Korea expands investment in-
itiatives, trade agreements, and infrastructure projects
with China. This not only brings economic revenue but
also increases diplomatic influence and allows a bal-
anced position in US China competition. Cooperation
with China also provides advantages in energy, tech-
nology, and industry sectors.

The concept of strategic autonomy functions as a
core principle in Seoul’s balancing policy. Beyond al-
liances, it strives to protect national interests to the full-
est. This strengthens South Korea’s position. Practical
manifestations of the balancing policy are observed in
various spheres. While continuing military alliances
with the US, South Korea undertakes economic coop-
eration projects with China, such as joint technological
innovation initiatives and energy and infrastructure col-
laborations. This approach provides both economic and
diplomatic advantages. South Korea’s balanced policy
serves as a model for other regional states, protecting
national interests and contributing to regional stability.

A key component of the balancing policy is diplo-
matic maneuvering. South Korea actively participates
in multilateral diplomatic platforms under ASEAN+3,
ASEM, and the UN, allowing it to increase interna-
tional influence and maintain a balanced position be-
tween the two global powers. Strategic autonomy and
the balancing policy strengthen South Korea’s position
not only regionally but also on the global economic and
diplomatic stage. By developing economic ties with
Beijing while maintaining US military support, the
country maintains a flexible and influential global
stance.

Regional and Global Analysis. Understanding
South Korea’s foreign policy in the context of US—
China competition requires analysis at both regional
and global levels. These levels more clearly show the
opportunities and limitations of Seoul’s balancing strat-
egy.

Regional Analysis. The regional environment for
South Korea includes several key sources of threat and
opportunity:

1. North Korea factor. North Korea’s nuclear
and ballistic missile programs are central to South
Korea’s security strategy. The US nuclear umbrella and
joint military exercises provide deterrence, while China
plays a mediating role in this area.

2. US—-China regional competition. Within the
Indo-Pacific strategy, the US position in the region
emphasizes Seoul as a strategic partner. China seeks to
balance Seoul through economic dependence and
regional influence.

3. Regional multilateral mechanisms.
Platforms such as ASEAN, ASEM, and Six-Party Talks
provide Seoul with diplomatic maneuvering
opportunities. Through these mechanisms, South Korea
can expand cooperation with various partners in both
security and economic domains.

As a result, at the regional level, Seoul maintains
military-strategic ties with the US while balancing dip-
lomatic and economic relations with China. This serves
to preserve strategic autonomy.

Global Analysis. South Korea also shapes its pol-
icy within the framework of global power balance:

1. Global economic interdependence. China
and the US are key partners for South Korea in global
trade and technology chains. Its semiconductor,
electronics, and automobile industries are integrated
into global markets.

2. Global security and normative
environment. The alliance with the US strengthens
South Korea’s global military-strategic position. At the
same time, China’s growing global influence and
regional diplomatic activity force Seoul to expand
maneuvering capabilities.

3. Bloc formation and global competition
risks. The technological and economic bloc nature of
US China competition may limit Seoul’s balancing
options at the global level. Strategic autonomy is
directly affected by structural changes in the global
system.

Strategic Outcome of Regional and Global
Analysis. Distribution of maneuvering opportunities:
Seoul seeks to optimize its diplomatic and economic
maneuvers at both regional and global levels. Risk di-
versification: military cooperation with the US and eco-
nomic cooperation with China are balanced. Preserva-
tion of strategic autonomy: South Korea pursues a prag-
matic strategy that shares risks while considering
regional and global pressures. Thus, analysis at re-
gional and global levels shows that Seoul’s balancing
strategy is not determined solely by local or bilateral
factors but also adapts to global power transformations
and multidimensional security—economic interdepend-
ence.

Regional and global context is of critical im-
portance in South Korea’s foreign policy. In a period
when US China strategic competition creates instability
and tension in the Asia-Pacific region, Seoul’s balanced
diplomatic policy plays a vital role in maintaining re-
gional stability. South Korea not only protects its na-
tional interests but also strengthens multilateral cooper-
ation in the region, asserting influence in global poli-
tics. The geopolitical context of the Asia-Pacific region
directly affects South Korea’s policy. Maintaining stra-
tegic balance among powers such as Japan, China, Rus-
sia, and the US is essential for economic and military
stability in the region. South Korea maintains military
alliances with the US while developing economic and
diplomatic relations with China to preserve regional
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balance, providing strategic flexibility and maneuver-
ing opportunities.

South Korea’s regional influence is not limited to
relations with the US and China. The country actively
participates in multilateral platforms such as
ASEAN+3, ASEM, and the Shanghai Cooperation Or-
ganization. These platforms allow Seoul to assert influ-
ence in regional politics, expand trade and diplomatic
relations, and maintain a balanced position in US China
competition.

Regional analysis shows that South Korea em-
ploys a flexible maneuvering policy in the US China
competition to minimize regional instability. While
maintaining US military support, it expands economic
and diplomatic ties with China. This approach protects
South Korea’s national interests and maintains regional
strategic balance. Globally, South Korea’s balanced
policy plays a significant role in international economic
and diplomatic relations. By developing economic co-
operation with Beijing and maintaining military-strate-
gic alliances with the US, Seoul positions itself flexibly
and influentially on the global stage. In the US China
competitive context, South Korea defends its interests
in multilateral diplomatic platforms, participates in

global trade and investment projects, and strengthens
regional integration.

Relations with other Asian states are also crucial
for South Korea’s regional policy. Economic and dip-
lomatic cooperation with Japan, strategic balance with
China, and energy and security relations with Russia
provide Seoul with regional maneuvering capabilities.
Regional and global analysis can also be conducted
through economic indicators. Approximately 25-30%
of South Korea’s total trade is conducted with China,
while military-strategic cooperation with the US ac-
counts for 15-20% of the country’s defense expendi-
tures.

Statistical Analysis. Evaluating South Korea’s
balancing strategy in the context of US China competi-
tion with statistical indicators allows concrete measure-
ment of regional and global relations. Statistical analy-
sis focuses on three areas: trade and economic interde-
pendence,  military-strategic  cooperation,  and
diplomatic engagement intensity.

Economic interdependence. South Korea’s for-
eign trade structure clearly shows the level of engage-
ment with the US and China:

Year Trade with China (billion{|Trade with US (billion||China Trade Share||US Trade Share
UsD) UsD) (%) (%)

2018|242 1143 25.3 115.0 |

2019][238 139 |[24.9 145 |

20201236 141 [25.1 [15.0 |

2021279 151 |26.7 145 |

2022|[285 158 [27.0 [15.0 |
Analysis: * This interdependence strengthens Seoul’s balancing

*China remains the dominant partner in South Korea’s  policy in the economic sphere.

imports and exports; Military-strategic cooperation. Joint military

*Trade with the US is more stable and at a lower level;

exercises and defense spending with the US reflect the
security component of balancing:

|Year ||Defense Budget (billion USD) ||Joint Exercises with US (count) |
2018 |[41.9 |12 |
2019 |43.0 11 |
2020 |[45.7 10 |
2021 |j48.0 13 |
2022|505 |14 |

Analysis: 3. This demonstrates a solid security framework

1. The defense budget shows consistent growth
alongside US military support;

2. The number of joint exercises indicates Seoul
continues to maintain the alliance with the US;

for preserving strategic autonomy.

Diplomatic engagement intensity. Seoul’s diplo-
matic visits to China and participation in multilateral
forums show the diplomatic dimension of the balancing

policy:
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| Year || High-Level Visits (China) || Participation in Multilateral Forums (count) |
| 2018 || 5 |8 |
| 2019 | 6 L9 |
| 2020 || 4 |7 |
| 2021 || 5 | 10 |
| 2022 || 7 | 1 |

Analysis: 3. Diplomatic Meetings and International

e Diplomatic visits and forum participation have
increased;

e This shows Seoul’s efforts to expand
maneuvering opportunities both regionally and
globally;

o Diplomatic activity proceeds in parallel with
economic and military balancing.

Overall analysis of statistical results:

e Economic domain: high interdependence
with China forms the main basis for strategic
maneuvers;

e Security domain: alliance and military
cooperation with the US ensure Seoul’s strategic
protection;

o Diplomacy: multilateral and bilateral efforts
strengthen the balancing policy.

Thus, statistical indicators confirm that South Ko-
rea’s balancing strategy is systematically and pragmat-
ically applied across economic, military, and diplo-
matic domains. In the context of US China competition,
Seoul’s strategic autonomy is measurable and demon-
strable through concrete results. Analyzing economic,
military, and diplomatic indicators is essential to under-
standing the effectiveness of South Korea’s balanced
policy with the US and China.

1. Trade and Economic Relations

Approximately 25-30% of South Korea’s total
trade is with China. China is the main export market,
with particular shares in automotive, electronics, chem-
ical, and industrial products. For example, in 2023,
about 28% of South Korea’s total exports were directed
to China, demonstrating the strategic significance of
economic cooperation. The US, as a military-strategic
partner, plays a key role in maintaining economic com-
petition and security balance. Military alliances with
the US account for about 15-20% of South Korea’s de-
fense expenditures while providing regional maneuver-
ing opportunities. This economic and military balance
enables South Korea to maintain a neutral position in
US—China competition.

2. Military Security and Strategic Defense

Joint military exercises, modernization of weap-
ons systems, and intelligence sharing with the US re-
flect strategic integration. For example, recent “Ulchi
Freedom Guardian” and “Foal Eagle” exercises en-
hance South Korea’s military capabilities and allow
balanced diplomatic maneuvers with China and North
Korea. US military support provides South Korea with
nuclear security and strategic advantage in the region,
forming the core of its national security strategy and
expanding maneuvering capacity in US China compe-
tition.

Organizations

South Korea maintains balance between the US
and China while actively participating in multilateral
diplomatic platforms. Meetings under ASEAN+3,
ASEM, and the UN allow Seoul to assert influence in
regional politics and increase diplomatic leverage. In
2022-2024, South Korea held a series of bilateral and
multilateral diplomatic meetings with Beijing and
Washington, reaching strategic agreements in eco-
nomic and security spheres. These meetings aim to pro-
tect national interests and ensure regional stability. Ex-
pansion of maneuvering opportunities, preservation of
strategic autonomy, and development of multilateral
cooperation are carried out through these diplomatic
engagements.

4. Comparative Analysis

Comparing South Korea’s balanced policy with
other Asian states is useful. For example, Japan relies
more heavily on military alliances with the US and has
less maneuvering capacity in economic relations with
China. South Korea, while maintaining US military
support, develops economic and diplomatic relations
with China, providing a more flexible regional and
global stance. Military and economic statistics show
that South Korea uses strategic resources effectively.
Planning military expenditures in coordination with the
US, securing trade revenues from China, and conduct-
ing diplomatic meetings on multilateral platforms allow
Seoul to protect national interests and ensure regional
stability.

Future Perspectives

The future of South Korea’s balancing policy is
closely linked to US—China competition. Geopolitical
changes in the region, particularly economic depend-
ence on China and maintaining military alliances with
the US, create new opportunities to further enhance
strategic autonomy. As of 2025, economic partnership
programs, especially trade and investment ties with
China, strengthen the country’s overall economic secu-
rity, while joint military exercises and technology
transfers with the US expand diplomatic maneuvering
options. Regional security positions regarding North
Korea will continue to shape balancing policy. As US
China competition intensifies, South Korea will main-
tain defense and strategic cooperation with the US
while continuing mutually beneficial economic, trade,
and investment projects with China. In the coming dec-
ade, South Korea will maintain its “middle power” sta-
tus and actively participate in regional cooperation ini-
tiatives, Asia-Pacific security mechanisms, and bilat-
eral economic projects. This will enable the country to
protect national interests, maintain regional stability,
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and preserve strategic balance amid US China compe-
tition.

Effectiveness of the Balancing Strategy

Seoul’s balancing strategy is based on hedging or
selective balancing principles. This approach allows
South Korea to protect national interests, optimize re-
lations with both major powers, and minimize confron-
tation risks.

Military-strategic domain: long-term alliance
with the US ensures Seoul’s security umbrella. Joint
military exercises, increased defense spending, and ad-
vanced technology transfers, particularly the integra-
tion of the THAAD system, strengthen strategic deter-
rence. The US alliance is the most reliable mechanism
for security assurance in Seoul.

Economic domain: interdependence with China
ensures economic resilience. Increasing trade volumes,
especially high interdependence in semiconductors and
automotive industries, compel Seoul to maintain coop-
eration with China. The THAAD crisis demonstrated
that economic dependence can become a political pres-
sure tool. Therefore, Seoul treats economic diversifica-
tion and diplomatic maneuvers as strategically im-
portant.

Diplomatic domain: keeping diplomatic channels
open expands maneuvering opportunities regionally
and globally. Active participation in multilateral plat-
forms such as ASEAN, Six-Party Talks, and ASEM is
a crucial tool of the balancing strategy. Diplomatic ac-
tivity mitigates pressures from US China competition
and enhances regional leadership opportunities for
Seoul.

Statistical analyses confirm the effectiveness of
this approach. Between 2018-2022, trade volumes with
China increased, joint exercises with the US continued,
and diplomatic visits intensified. This shows that South
Korea maintains strategic balance across economic,
military, and diplomatic domains while expanding au-
tonomy.

Strategic Autonomy and Maneuvering Capa-
bilities. Seoul’s strategic autonomy is the target point
of the balancing strategy. Strategic autonomy provides
South Korea not only with decision-making independ-
ence within national interests but also expands maneu-
vering opportunities at regional and global levels.

Military domain: security assurance is main-
tained through the US alliance. This enhances South
Korea’s ability to maintain strategic autonomy against
North Korea and other regional threats.

Economic domain: high interdependence with
China is preserved, but Seoul works on economic di-
versification and access to new markets. This forms the
basis for risk-sharing and protection of autonomy.

Diplomatic domain: active participation in mul-
tilateral platforms strengthens Seoul’s regional leader-
ship and position against global pressures. Diplomatic
flexibility provides maneuvering opportunities and en-
ables a more balanced and pragmatic policy in relations
with the US and China.

Preservation of strategic autonomy depends on re-
gional and global risks. Deepening US—China competi-
tion, technological bloc formation, and global eco-
nomic interdependence may limit Seoul’s maneuvering

capabilities. Therefore, the balancing strategy requires
continuous adaptation and risk forecasting.

Regional and Global Perspective. At the re-
gional level, Seoul’s balancing policy is shaped under
the influence of North Korea’s nuclear program, the US
China rivalry, and multilateral diplomatic mechanisms.
South Korea maintains its alliance with the US while
continuing economic and diplomatic cooperation with
China. This is crucial for preserving strategic auton-
omy.
At the global level, the US—China rivalry, techno-
logical blocs, and global trade chains define South Ko-
rea’s balancing opportunities. Global economic and se-
curity transformations make it necessary for Seoul’s
strategy to be adaptive. Statistical indicators also show
that Seoul maintains a systematic balance in economic,
military, and diplomatic fields: trade volume with
China rose from 242 to 285 billion USD between 2018-
2022; the number of joint military exercises with the
US remained stable, demonstrating security assurance;
the intensity of diplomatic visits and participation in
multilateral forums increased. These trends confirm
Seoul’s balancing strategy at theoretical, factual, and
practical levels.

Analytical Assessment and Future Perspective.
Seoul’s balancing strategy has a pragmatic character
and is aimed at distributing risks. However, the deep-
ening US China rivalry, especially in technological and
military domains, may limit South Korea’s strategic au-
tonomy. Therefore:

1. Economic diversification and access to new
markets carry strategic importance;

2. Maintaining the alliance with the US ensures
the security framework, but diplomatic dialogue with
Beijing must also proceed in parallel;

3. Active participation in regional multilateral
platforms increases Seoul’s maneuvering opportunities
and ensures the continuity of the balancing policy.

In the future, the main challenge for South Korea
will be the new forms of US China competition and the
impact of global bloc formations. Preserving strategic
autonomy while optimizing maneuvering opportunities
will remain the key factor ensuring the sustainability of
the balancing strategy.

In conclusion, South Korea’s balancing strategy
and strategic autonomy model under the US—China ri-
valry is an exemplary pragmatic policy at both regional
and global levels. Unlike classic alliance dependence,
Seoul’s policy is a flexible approach aimed at balancing
risks in military, economic, and diplomatic domains
and safeguarding strategic independence.
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GENERAL CHARACTERISTICS OF SHORT STORY AS A LITERARY GENRE

Annotatsiya:

Ushbu magolada gisga hikoya adabiy janri sifatidagi umumiy xususiyatlari tahlil gilinadi. Magolada gisqa
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Annotation:

This article examines the general characteristics of the short story as a literary genre. It analyzes the defining
features of the short story, including brevity, unity of plot, limited number of characters, and concentration on a
single event or conflict. The article also explores the structural and stylistic elements of the genre, such as narra-
tive technique, characterization, setting, and theme. Special attention is paid to the artistic and aesthetic functions
of the short story, as well as its role in reflecting social, psychological, and cultural realities. The study highlights
the significance of the short story in the development of world literature.

Annomauyusn:
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INTRODUCTION

A short story is a piece of prose fiction, which can
be read in a single sitting. Emerging from earlier
oral storytelling traditions in the 17th century, the short
story has grown to encompass a body of work so di-
verse as to defy easy characterization®. At its most pro-
totypical the short story features a small cast of named
characters, and focuses on a self-contained incident
with the intent of evoking a "single effect" or mood.? In
doing so, short stories make use of plot, resonance, and
other dynamic components to a far greater degree than
is typical of an anecdote, yet to a far lesser degree than
a novel. While the short story is largely distinct from
the novel, authors of both generally draw from a com-
mon pool of literary techniques.

Short stories have no set length. In terms of word
count there is no official demarcation between

! https://en.wikipedia.org/wiki/Short_story

an anecdote, a short story, and a novel. Rather, the
form's parameters are given by the rhetorical and prac-
tical context in which a given story is produced and
considered, so that what constitutes a short story may
differ between genres, countries, eras, and commenta-
tors. Like the novel, the short story's predominant shape
reflects the demands of the available markets for publi-
cation, and the evolution of the form seems closely tied
to the evolution of the publishing industry and the sub-
mission guidelines of its constituent houses.

The short story has been considered both an ap-
prenticeship form preceding more lengthy works, and a
crafted form in its own right, collected together in
books of similar length, price, and distribution as nov-
els. Short story writers may define their works as part
of the artistic and personal expression of the form. They

2 Poe, Edgar Allan (1984). Edgar Allan Poe: Essays and Re-
views. Library of America. pp. 569-77.
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may also attempt to resist categorization by genre and
fixed formation.

RESEARCH METHODOLOGY
LITERATURE REVIEW

Determining what exactly separates a short story
from longer fictional formats is problematic. A classic
definition of a short story is that one should be able to
read it in one sitting, a point most notably made
in Edgar Allan Poe's essay "Thomas Le Moineau (Le
Moile)" (1846). Interpreting this standard nowadays is
problematic, since the expected length of "one sitting"
may now be briefer than it was in Poe's era. Other def-
initions place the maximum word count of the short
story at anywhere from 1,000 to 4,000. In contempo-
rary usage, the term short story most often refers to a
work of fiction no shorter than 1,000 and no longer than
20,000 words.Stories of fewer than 1,000 words are
sometimes referred to as "short short stories",® or "flash
fiction."

As a point of reference for the genre writer,
the Science Fiction and Fantasy Writers of America de-
fine  short story length in  the Nebula
Awards for science fiction submission guidelines as
having a word count of fewer than 7,500.

Longer stories that cannot be called novels are
sometimes considered "novellas" or novelettes and, like
short stories, may be collected into the more marketable
form of "collections”, often containing previously un-
published stories. Sometimes, authors who do not have
the time or money to write a novella or novel decide to
write short stories instead, working out a deal with
a popular website or magazine to publish them for
profit.

As a concentrated form of narrative prose fiction,
the short story has been theorised through the tradi-
tional elements of dramatic structure: exposition (the
introduction of setting, situation and main charac-
ters), complication (the event that introduces the con-
flict), rising action, crisis (the decisive moment for the
protagonist and his commitment to a course of ac-
tion), climax (the point of highest interest in terms of
the conflict and the point with the most action) and res-
olution (the point when the conflict is resolved). Be-
cause of their length, short stories may or may not fol-
low this pattern. For example, modern short stories only
occasionally have an exposition, more typically begin-
ning in the middle of the action (in medias res). As with
longer stories, plots of short stories also have a climax,
crisis, or turning point. However, the endings of many
short stories are abrupt and open and may or may not
have a moral or practical lesson. As with any art form,
the exact characteristics of a short story will vary by
creator. Short stories tend to be less complex than nov-
els. Usually a short story focuses on one incident; has a
single plot, a single setting, and a small number of char-
acters; and covers a short period of time. The modern
short story form emerged from oral story-telling tradi-
tions, the brief moralistic narratives
of parables and fables, and the prose anecdote, all of

AND

3 Deirdre Fulton (2008-06-11). "Who reads short shorts?".
thePhoneix.com. Retrieved2013-06-06. each of their (less-
than-1000-word) stories

these being forms of a swiftly sketched situation that
quickly comes to its point. With the rise of
the realistic novel, the short story evolved in a parallel
tradition, with some of its first distinctive examples in
the tales of E. T. A. Hoffmann.

RESULTS AND ANALYSYS

The character of the form developed particularly
with authors known for their short fiction, either by
choice (they wrote nothing else) or by critical regard,
which acknowledged the focus and craft required in the
short form. An example is Jorge Luis Borges, who won
American fame with "The Garden of Forking Paths",
published in the August 1948 Ellery Queen's Mystery
Magazine. Another example is O. Henry (author of
"Gift of the Magi"), for whom the O. Henry Award is
named. Other of his most popular, inventive and most
often reprinted stories (among over 600) include: A
Municipal Report, An Unfinished Story, A Blackjack
Barginer, A Lickpenny Lover, Mammon and the
Archer,Two Thanksgiving Day Gentlemen, The Last
Leaf. American examples include: Jack Lon-
don, Ambrose Bierce, F. Scott Fitzgerald, Ernest Hem-
ingway, William Faulkner, Flannery O'Connor, John
Cheever, and Raymond Carver. Science fiction short
story with a special poetic touch was a genre developed
with great popular success by Ray Bradbury. The genre
of the short story was often neglected until the second
half of the 19th century. The evolution of printing tech-
nologies and periodical editions were among the factors
contributing to the increasing importance of short story
publications. Among others, pioneering role in found-
ing the rules of the genre in the Western canon
have: Rudyard Kipling(United Kingdom), Anton Che-
khov (Russia), Guy de Maupassant (France), Manuel
Gutiérrez Najera (Mexico) and Rubén Dario (Nicara-
gua). An important theoretical example for storytelling
analysis is provided by Walter Benjamin in his illumi-
nated essay The Storytelle where he argues about the
decline of storytelling art and the incommunicability of
experiences in the modern world*. Oscar Wilde’s es-
say The Decay of Lying and Henry James’s The Art of
Fiction are also partly related with this subject.

Short stories date back to oral storytelling tradi-
tions which originally produced epics such
as Homer's lliad and Odyssey. Oral narratives were of-
ten told in the form of rhyming orrhythmic verse, often
including recurring sections or, in the case of
Homer, Homeric epithets. Such stylistic devices often
acted as mnemonics for easier recall, rendition and ad-
aptation of the story. Short sections of verse might fo-
cus on individual narratives that could be told at one
sitting. The overall arc of the tale would emerge only
through the telling of multiple such sections.

CONCLUSION

In Europe, the oral story-telling tradition began to
develop into written stories in the early 14th century,
most notably with Geoffrey Chaucer's Canterbury Ta-
les and Giovanni__Boccaccio's Decameron. Both of
these books are composed of individual short stories

4Short Story in Jacob E. Safra e.a., The New Encyclopadia
Britannica, 15th edition, Micropaedia volume 10, Chicago,
1998.
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(which range from farce or humorous anecdotes to
well-crafted literary fictions) set within a larger narra-
tive story (a frame story), although the frame-tale de-
vice was not adopted by all writers. At the end of the
16th century, some of the most popular short stories in
Europe were the darkly tragic "novella" of Matteo Ban-
dello (especially in their French translation).

The mid-17th century in France saw the develop-
ment of a refined short novel, the "nouvelle", by such
authors as Madame de Lafayette. In the 1690s, tradi-
tional fairy tales began to be published (one of the most
famous collections was by Charles Perrault). The ap-
pearance of Antoine Galland's first modern translation
of the Thousand and One Nights (orArabian Nights)

(from 1704; another translation appeared in 1710-12)
would have an enormous influence on the 18th-century
European short stories of Voltaire, Diderot and others.
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Annotation.

The rapid development of Artificial Intelligence (Al) has significantly influenced contemporary linguistic
theory, particularly within the framework of Cognitive Linguistics. This paper examines Artificial Intelligence
through the lens of cognitive linguistic principles, emphasizing the relationship between language, conceptualiza-
tion, embodiment, and meaning construction. Unlike formalist approaches that treat language as an autonomous
symbolic system, Cognitive Linguistics views language as grounded in human cognitive processes, experiential
knowledge, and conceptual structures. From this perspective, Al systems, especially large language models, can
be analyzed in terms of their capacity to simulate conceptual mappings, metaphorical reasoning, categorization,
and frame-based meaning construction.

The study explores how Al models replicate, approximate, or diverge from human cognitive mechanisms
underlying linguistic behavior. Particular attention is given to conceptual metaphor theory, image schemas, frame
semantics, and usage-based models, evaluating whether Al-generated language reflects genuine conceptual un-
derstanding or advanced statistical pattern recognition. Furthermore, the paper discusses the implications of Al
for cognitive linguistic theory, including questions of embodiment, intentionality, and semantic grounding.

By integrating theoretical insights from Cognitive Linguistics with contemporary developments in Artificial
Intelligence, this research aims to contribute to interdisciplinary dialogue and to reassess the boundaries between
computational modeling and human cognition in linguistic theory.

Adnotacja.

Szybki rozwoj Sztucznej Inteligencji (SI) wywarl istotny wplyw na wspolczesng teorig jezykoznawczq, szcze-
golnie w ramach jezykoznawstwa kognitywnego. Niniejszy artykul analizuje Sztuczng Inteligencje z perspektywy
zasad jezykoznawstwa kognitywnego, podkreslajgc relacje miedzy jezykiem, konceptualizacjq, ucielesnieniem oraz
konstruowaniem znaczenia. W odréznieniu od podejs¢ formalistycznych, ktore traktujq jezyk jako autonomiczny
system symboliczny, jezykoznawstwo kognitywne postrzega jezyk jako zakorzeniony w ludzkich procesach poznaw-
czych, wiedzy doswiadczeniowej i strukturach konceptualnych. Z tej perspektywy systemy SI, zwlaszcza duze mod-
ele jezykowe, mogq by¢ analizowane pod kqtem ich zdolnosci do symulowania mapowan konceptualnych, rozu-
mowania metaforycznego, kategoryzacji oraz konstruowania znaczenia opartego na ramach poznawczych.

Badanie analizuje, w jaki sposob modele SI replikujq, przyblizajq lub rozniq sie od ludzkich mechanizmow
poznawczych lezqcych u podstaw zachowan jezykowych. Szczegolng uwage poswigcono teorii metafory konceptu-
alnej, schematom wyobrazeniowym (image schemas), semantyce ram (frame semantics) oraz modelom opartym
na uzyciu (usage-based models), oceniajqc, czy jezyk generowany przez SI odzwierciedla rzeczywiste rozumienie
konceptualne, czy raczej zaawansowane rozpoznawanie wzorcow statystycznych. Ponadto artykut omawia im-
plikacje rozwoju SI dla teorii jezykoznawstwa kognitywnego, w tym kwestie ucielesnienia, intencjonalnosci oraz
zakotwiczenia semantycznego.

Integrujqc teoretyczne wnioski jezykoznawstwa kognitywnego ze wspotczesnymi osiggnigciami w dziedzinie
Sztucznej Inteligencji, niniejsze badanie ma na celu wniesienie wktadu w dialog interdyscyplinarny oraz ponowng
oceng granic miedzy modelowaniem obliczeniowym a ludzkq kognicjq w teorii jezyka.

Keywords: Artificial Intelligence; Cognitive Linguistics; Conceptual Metaphor; Embodiment; Frame Seman-
tics; Image Schemas; Usage-Based Models; Language Modeling; Conceptualization; Semantic Grounding

Stowa kluczowe: Sztuczna Inteligencja; jezykoznawstwo kognitywne; metafora konceptualna; ucielesnienie;
semantyka ram,; schematy wyobrazeniowe, modele oparte na uzyciu;, modelowanie jezykowe; konceptualizacja;
zakotwiczenie semantyczne.
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Introduction.

The rapid evolution of Artificial Intelligence (Al),
particularly in the domain of neural language models
and generative systems, has transformed contemporary
discussions surrounding language, cognition, and
meaning. Recent developments in large-scale language
models demonstrate an unprecedented capacity to gen-
erate coherent discourse, simulate dialogic interaction,
and perform complex linguistic tasks. These advance-
ments raise fundamental theoretical questions within
linguistics: What does it mean to “understand” lan-
guage? Can computational systems be said to concep-
tualize meaning? And how do Al-driven language
models relate to established theories of human cogni-
tion?

Traditional formalist approaches to linguistics,
particularly generative grammar, conceptualize lan-
guage as an autonomous, rule-governed system largely
independent of general cognitive processes. In contrast,
Cognitive Linguistics—emerging in the late twentieth
century through the works of scholars such as George
Lakoff, Ronald Langacker, Leonard Talmy, and
Charles Fillmore—posits that language is deeply em-
bedded in human cognition, embodied experience, and
conceptual organization. According to this framework,
linguistic structures are not abstract formal mechanisms
detached from meaning; rather, they reflect broader
cognitive capacities such as categorization, metaphori-
cal mapping, frame-based knowledge organization, and
usage-based learning.

The intersection between Artificial Intelligence
and Cognitive Linguistics presents a fertile ground for
theoretical inquiry. Al systems, particularly those based
on deep learning and transformer architectures, operate
through large-scale statistical modeling, pattern extrac-
tion, and probabilistic prediction. These systems pro-
cess vast corpora of textual data to generate language
outputs that often appear semantically coherent and
contextually appropriate. However, the mechanisms
underlying such outputs differ fundamentally from the
embodied and experiential foundations emphasized in
cognitive linguistic theory. This contrast prompts a crit-
ical examination of whether Al language models genu-
inely replicate cognitive processes or merely simulate
linguistic performance without conceptual grounding.

Central to Cognitive Linguistics is the principle of
embodiment—the idea that meaning arises from bodily
experience and interaction with the physical and social
environment. Image schemas, conceptual metaphors,
and frames are shaped by sensorimotor experience and
cultural knowledge. For example, spatial schemas such
as CONTAINER, PATH, or SOURCE-GOAL struc-
ture abstract reasoning in human cognition. Conceptual
Metaphor Theory further demonstrates how abstract
domains (e.g., time, emotion, morality) are systemati-
cally understood in terms of concrete bodily experi-
ences. The question thus arises: Can Al systems, which
lack physical embodiment and subjective experience,
meaningfully participate in such conceptual structur-
ing?

Moreover, usage-based models within Cognitive
Linguistics emphasize that grammatical structures

emerge from repeated patterns of language use. Fre-
quency effects, prototype structures, and gradience play
a central role in shaping linguistic knowledge. Interest-
ingly, Al models also rely on frequency-sensitive sta-
tistical learning, identifying patterns across massive da-
tasets. This apparent similarity invites comparison, yet
it also underscores a crucial distinction: human linguis-
tic competence develops through lived interaction, so-
cial cognition, and intentional communication, whereas
Al systems derive patterns exclusively from textual
data without experiential grounding.

The present study aims to investigate Artificial In-
telligence through the theoretical lens of Cognitive Lin-
guistics by addressing several interrelated questions.
First, to what extent do Al language models exhibit
structures analogous to conceptual metaphors, image
schemas, and frame-based semantics? Second, does Al-
generated language demonstrate genuine conceptual
organization or advanced probabilistic pattern recogni-
tion? Third, how does the absence of embodiment and
intentionality affect the interpretation of Al as a cogni-
tive agent? Finally, what implications does Al pose for
cognitive linguistic theory and for broader philosophi-
cal debates concerning meaning and understanding?

By situating Al within cognitive linguistic dis-
course, this paper contributes to interdisciplinary schol-
arship at the intersection of linguistics, cognitive sci-
ence, philosophy of mind, and computational model-
ing. It argues that while Al systems demonstrate
remarkable linguistic performance and may mirror cer-
tain surface-level cognitive patterns, they fundamen-
tally diverge from human cognition in terms of embod-
ied experience, intentionality, and semantic grounding.
Consequently, Al provides not only a technological in-
novation but also a theoretical mirror through which
foundational assumptions about language and cogni-
tion can be critically reassessed.

The analysis of Artificial Intelligence through the
lens of Cognitive Linguistics necessitates a clear dis-
tinction between structural replication and conceptual
instantiation. Cognitive Linguistics posits that language
is not an autonomous formal system but a symbolic
manifestation of general cognitive mechanisms (Lan-
gacker, 2008). According to this framework, linguistic
structures emerge from categorization, metaphorical
mapping, frame-based semantics, and usage-based en-
trenchment. In contrast, contemporary neural language
models operate through high-dimensional vector repre-
sentations and probabilistic token prediction (Vaswani
et al.,, 2017). While their generative performance is
highly coherent and contextually appropriate, the cog-
nitive status of such performance remains theoretically
contentious.

One of the foundational constructs of Cognitive
Linguistics is Conceptual Metaphor Theory, which ar-
gues that abstract domains of thought are systemati-
cally structured via embodied conceptual mappings
(Lakoff & Johnson, 1980). Human cognition conceptu-
alizes time in terms of motion, emotional states in terms
of containers, and social interactions in terms of force
dynamics (Johnson, 1987). Al systems frequently gen-
erate metaphorically structured expressions consistent
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with these conceptual patterns. However, such align-
ment does not imply the presence of embodied concep-
tual representation. Rather, Al models internalize dis-
tributional regularities present in human-produced cor-
pora, where metaphorical structures are already
embedded. Therefore, Al-generated metaphors reflect
statistical pattern learning rather than lived experiential
grounding.

A similar distinction is evident in image-schema
structures. Schemas such as CONTAINER, SOURCE-
PATH-GOAL, and FORCE arise from repeated sen-
sorimotor experiences and provide foundational struc-
tures for abstract reasoning (Johnson, 1987; Lakoff,
1987). Al systems can generate language constructions
that appear image-schema consistent. However, their
“knowledge” of these schemas is derived from the
modeling of linguistic patterns rather than from direct
bodily interaction. This underscores the continued the-
oretical importance of embodiment in human cogni-
tion.

The analysis becomes even more salient from a di-
achronic perspective. Linguistic categories evolve his-
torically through semantic extension, metaphorical re-
interpretation, and structural reorganization. The dia-
chronic analysis of the possessive category
demonstrates that concrete ownership relations gradu-
ally expand into abstract relational and functional
meanings, reflecting active cognitive restructuring in
human speakers (Shahbazli, 2026). Such diachronic
changes highlight a key distinction with Al: while Al
can reproduce existing linguistic patterns, it does not
engage in conceptual innovation or cognitive transfor-
mation.

Frame Semantics further clarifies this distinction.
Lexical items activate structured knowledge frames
that organize participants, relations, and inferential ex-
pectations (Fillmore, 1982). Al systems exhibit remark-
able proficiency in maintaining frame coherence within
discourse. However, this coherence emerges algorith-
mically rather than from communicative intent or situ-
ational awareness. As emphasized in Searle’s (1980)
“Chinese Room” argument, syntactic manipulation
alone cannot be equated with semantic understanding.

Usage-based models similarly reveal both paral-
lels and divergences. Human grammar develops
through repeated usage events, frequency effects, and
prototype formation within interactive contexts (Bybee,
2010). Neural language models also rely heavily on fre-
guency-sensitive distributional learning. Yet the onto-
logical foundations differ: human acquisition is embed-
ded in perception, social interaction, affective states,
and goal-directed communication, whereas Al learning
is limited to symbolic data processing. Consequently,
while Al models computationally approximate usage-
based regularities, they do not replicate the embodied
cognitive conditions under which grammar emerges.

In sum, Al systems approximate several structural
principles central to Cognitive Linguistics—metaphor-
ical mapping, image-schema organization, frame co-
herence, and frequency-based patterning—at a formal
level. However, fundamental cognitive attributes such
as embodied experience, intentionality, and diachronic
conceptual transformation remain uniquely human. Al

reflects the products of human cognition but does not
participate in the underlying cognitive processes.

Thus, both in terms of synchronous structural rep-
lication and diachronic category modeling, Al cannot
fully internalize the cognitive foundations of human
language, offering only statistical simulation. While Al
systems can reproduce surface-level patterns, generate
metaphorically and image-schema-consistent construc-
tions, and maintain frame coherence, these capabilities
do not equate to genuine understanding or the ability to
innovate conceptually. Human language processing, in
contrast, is deeply rooted in embodied experience, so-
cial interaction, and intentional communicative acts,
which together facilitate dynamic conceptual restruc-
turing over time. Diachronic models of the possessive
category, as presented by Shahbazli (2026), further il-
lustrate that the evolution of linguistic categories in-
volves active cognitive engagement, the abstraction of
relational and functional meanings, and systematic re-
structuring that is inherently human. This evidence un-
derscores the theoretical distinction between Al-
generated linguistic performance and human conceptu-
alization, emphasizing that while Al can simulate sta-
tistical regularities and surface structures, it remains
fundamentally detached from the experiential, inten-
tional, and diachronically adaptive processes that shape
the architecture and semantics of human language.
Consequently, the study of Al within a cognitive lin-
guistic framework not only clarifies its current limita-
tions but also highlights the intricate interplay between
cognition, embodiment, and language evolution that
computational systems alone cannot replicate.

Conclusion.

This study has examined Artificial Intelligence
through the theoretical framework of Cognitive Lin-
guistics, emphasizing both the potential parallels and
critical divergences between human cognition and Al-
generated language. Contemporary neural language
models demonstrate remarkable capabilities in generat-
ing coherent discourse, producing metaphorically and
image-schema-consistent constructions, and maintain-
ing frame coherence. However, these outputs reflect
statistical learning and formal pattern replication rather
than genuine conceptual understanding or embodied
cognition. Al systems derive linguistic regularities
from massive textual corpora, lacking the sensorimotor
grounding, intentionality, and social context that under-
pin human linguistic competence.

The diachronic perspective highlights this funda-
mental distinction. Human linguistic categories evolve
through cognitive reinterpretation, semantic expansion,
and structural reorganization—processes driven by
lived experience, social interaction, and interpretive
flexibility. In contrast, Al reproduces historically sedi-
mented patterns without engaging in active cognitive
restructuring or conceptual innovation. This contrast
underscores the theoretical limits of Al as a model for
human cognition: while it can mirror surface-level lin-
guistic phenomena, it cannot instantiate the underlying
cognitive mechanisms.

Usage-based perspectives further elucidate these
differences. Human grammatical knowledge emerges
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from repeated language use, frequency effects, and pro-
totype formation in interactive contexts, whereas Al
systems rely solely on statistical correlations across
data. Similarly, conceptual metaphor and frame-based
organization in Al outputs are derived from distribu-
tional regularities rather than embodied experience or
goal-directed communicative activity. Therefore, alt-
hough Al provides valuable computational simulations
and can reveal structural patterns, it lacks the experien-
tial and intentional dimensions that are essential to hu-
man language understanding.

In conclusion, Al systems offer a powerful tool for
modeling and simulating linguistic phenomena,
demonstrating the ability to reproduce structural regu-
larities and probabilistic patterns in human language.
Yet, from a cognitive linguistic perspective, these sys-
tems remain fundamentally derivative. They do not par-
ticipate in the embodied, intentional, or diachronically
evolving cognitive processes that shape human linguis-
tic competence. The study of Al within this framework
clarifies the theoretical boundaries of computational
language models, underscores the centrality of embod-
iment and conceptual evolution, and provides a basis
for future interdisciplinary research exploring the inter-
face between Al-generated patterns and human cogni-
tion.
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SEMANTICS — ABRANCH OF LINGUISTICS TO STUDY THE MEANING

Annotatsiya:

Magola semantika fanining asosiy tushunchalari va uning lingvistika sohasidagi o ‘rni hagida ilmiy tahlilni
taqdim etadi. Semantika so ‘z va matnlarning ma’nosini o ‘rganadi, u tilning leksik, frazeologik va kontekstual
Jihatlarini tadqiq qiladi. Muallif semantikaning tilshunoslikdagi ahamiyati, turli ma’no turlari (denotativ, konno-
tativ, kontekstual) va ular orasidagi farglarni ko ‘rib chiqadi. Shuningdek, magolada semantikaning tilni o ‘rgan-
ishda va kommunikatsiya jarayonini tushunishda foydasi ta’kidlanadi.

Abstract:

The article provides a scholarly analysis of the main concepts of semantics and its role within the field of
linguistics. Semantics studies the meaning of words and texts, examining the lexical, phraseological, and contex-
tual aspects of language. The author discusses the significance of semantics in linguistics, various types of mean-
ing (denotative, connotative, contextual), and the differences between them. Moreover, the article emphasizes the
usefulness of semantics in language learning and in understanding the communication process.

Annomauusn:

Cmamos npedcmaeﬂ}zem coboil Hay'-tHbllZ AHAIU3 OCHOBHBLIX NOHSMULL CEMAHMUKU U eé'pwm 6 obracmu uHe-
sucmuxu. Cemanmuxa usydaem 3Havyernue Clo6e U mexkcmos, paccmampueas j1eKcudeckue, ¢p03€0ﬂ02u1{eCKu€ u
KOHmMeKcmydajlbHble ACNeKmbsl A3blKA. Aemop 06cy9fa)aem SHAYUMOCMb CEMAHRMUKU 6 JIUHe6UCMUKe, pa3ludrnble
munsl 3HA4YeHU:l (@eHomamusnoe, KOHHOmMAamueHoe, KOHMEKcmya]leOQ) u pasaudus M&?fcay HUMU. Kpozwe moceo,
8 cmamose nodqepkueaemc;l NOJIE3HOCMb CEMARMUKU 6 U3YUEHUU A3bIKA U 6 NOHUMAHUU npoyecca KOMMYHUKAYUU.

Kalit so‘zlar: Semantika, tilshunoslik, ma’no, leksika, frazeologiya, kontekst, denotativ ma’no, konnotativ

ma ’no, til, kommunikatsiya.

Key words: Semantics, linguistics, meaning, lexicon, phraseology, context, denotative meaning, connotative

meaning, language, communication.

Knwuesvie Cﬂoea:CeMaHmuKa, JIUHZe8UCMUKA, 3HAYEHUE, JICKCUKA, d)pasewzoeu}z, KOHmeKcm, OeHOMamusHoe
3Ha4Yernue, KOHHomamueHnoe 3Havyernue, A3blK, OMMYHUKAYUA.

INTRODUCTION

In linguistics, semantics is traditionally defined as
the systematic study of meaning, encompassing the
analysis of how linguistic expressions convey concep-
tual content and how such content is interpreted by lan-
guage users. A central area within this field concerns
semantic relations among linguistic units—most com-
monly words—such as homonymy, synonymy, anton-
ymy, polysemy, hypernymy, and hyponymy. Investi-
gating these relations enables linguists to describe lex-
ical systems with precision and to explain how meaning
is structured and organized within a language.

More broadly, semantics examines the relation-
ship between signifiers—words, phrases, symbols, and
other forms—and what they denote. Linguistic seman-
tics, in particular, focuses on how meaning functions in
human language as a tool for communication and cog-
nition. At the same time, semantic analysis extends be-
yond natural language to include related domains such
as formal logic, programming languages, and semiot-
ics. In international scientific terminology, the disci-
pline has also been referred to as semasiology, reflect-
ing its historical roots in the study of signification.

The term semantics itself was first introduced by
Michel Bréal, whose work laid the foundation for mod-
ern semantic theory. Since then, the concept has devel-
oped to encompass a wide spectrum of interpretations,
ranging from everyday usage—where it may simply re-

fer to issues of word choice or nuance—to highly tech-
nical theoretical frameworks within formal linguistics.
Questions of meaning and interpretation have long
been central to scholarly inquiry, particularly in formal
semantics, which investigates how signs and symbols
are interpreted within specific contexts by speakers or
communicative communities.

Within this broader perspective, meaning is not
limited to spoken or written words. Nonverbal elements
such as intonation, facial expressions, gestures, body
language, and spatial relations (proxemics) also carry
semantic value. Similarly, in written discourse, struc-
tural features such as paragraph organization, punctua-
tion, and textual arrangement contribute to meaning
construction. Thus, semantics encompasses multiple
layers of analysis, demonstrating that meaning is a
complex, multidimensional phenomenon shaped by lin-
guistic form, contextual factors, and communicative in-
tent.

RESEARCH METHODOLOGY
LITERATURE REVIEW

The study of semantics intersects with numerous
linguistic and interdisciplinary domains, including lex-
icology, syntax, pragmatics, etymology, philology,
communication studies, and semiotics. Despite these
connections, semantics remains an autonomous and
systematically organized field with its own theoretical
frameworks and methodological principles. Within the
philosophy of language, semantic theory is closely

AND
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linked to questions of reference and representation,
highlighting its central role in explaining how language
conveys meaning. Consequently, semantic research is
inherently multifaceted and analytically complex.

In linguistics, semantics is defined as the branch
concerned with meaning at multiple structural levels:
words, phrases, clauses, sentences, and extended dis-
course units such as texts or narratives. Its core objec-
tive is to examine how meaning is encoded in linguistic
signs and how relationships between lexical items con-
tribute to interpretation. These relationships include ho-
monymy, synonymy, antonymy, hypernymy, hypon-
ymy, and metonymy. A fundamental issue in semantic
theory is compositionality—the principle that the
meaning of larger linguistic structures derives from the
meanings of their constituent parts and the rules used to
combine them. Traditional semantic inquiry therefore
encompasses sense relations, denotation, truth condi-
tions, argument structure, thematic roles, and discourse
interpretation, as well as the interface between seman-
tics and syntax.

In the late 1960s, Richard Montague introduced
a formal system for defining semantic representations
using lambda calculus. Within this framework, the syn-
tactic structure of a sentence such as John ate every ba-
gel is analyzed as a combination of a subject (John) and
a predicate (ate every bagel), whose meanings can be
compositionally derived through a limited set of formal
rules. The resulting logical representation may then be
interpreted through truth-theoretic models that relate
linguistic meaning to abstract logical entities, often as-
sociated with the semantic universals proposed in the
tradition of Alfred Tarski. Such approaches also con-
tributed to the development of theories proposing that
meaning is constructed from minimal semantic primi-
tives.

Lexical semantics constitutes a major subfield
within semantic theory. Its units of analysis are lexical
units, which include not only whole words but also sub-
lexical elements such as affixes, compound forms, and
multiword expressions. These units collectively form
the lexicon of a language. Lexical semantic research ex-
amines how the meanings of lexical units interact with
grammatical structure, a relationship commonly re-
ferred to as the syntax—semantics interface. Major areas
of investigation include:

v’ classification and decomposition of lexical
items;

v’ cross-linguistic comparison of lexical seman-
tic structures;

v’ relationships between lexical meaning, sen-
tence meaning, and syntactic configuration.

Lexical units—sometimes described as syntactic
atoms—may function independently, as in root words,
or depend on other elements, as in prefixes and suffixes.
Independent forms are termed free morphemes,
whereas dependent forms are bound morphemes. These
elements typically belong to restricted semantic do-
mains (semantic fields) yet can combine productively
to generate new meanings.

Each lexical item encodes information about its
grammatical category, formal structure, and semantic
content. Accordingly, lexical semantics investigates

how these dimensions interact within the lexicon and
how meaning may arise either from the inherent prop-
erties of a lexical unit or from its contextual environ-
ment.

Key semantic relations include synonymy, refer-
ring to words with different forms but similar meanings
(e.g., happy, joyful, glad), and antonymy, referring to
oppositional meaning relations. Antonyms are com-
monly classified into graded, complementary, and rela-
tional types (e.g., long—short, dead-alive).

A further theoretical perspective emphasizes con-
textualism, the view that word meaning is fully realized
through contextual relations. From this standpoint,
meaning is determined by patterns of participation
within linguistic structures. To account for this, seman-
tic analysis distinguishes between degrees and modes
of participation among sentence elements. Any compo-
nent that contributes meaning and combines with others
is treated as a semantic constituent, while those that
cannot be decomposed further are identified as minimal
semantic constituents.

RESULTS AND ANALYSIS

The analysis demonstrates that semantic theory
provides a systematic framework for explaining how
meaning is structured, interpreted, and functionally ap-
plied within language. The reviewed literature confirms
that meaning is not an isolated property of individual
words but a multi-layered phenomenon shaped by lex-
ical relations, syntactic organization, and contextual in-
teraction. In particular, the compositional nature of
meaning shows that sentence interpretation depends on
both the semantic properties of lexical units and the
grammatical rules governing their combination.

The findings also indicate that lexical semantics
plays a pivotal role in understanding linguistic compe-
tence, as it reveals how speakers mentally organize vo-
cabulary into semantic fields and relational networks.
Relations such as synonymy and antonymy contribute
to lexical cohesion, while hierarchical relations like
hyponymy and hypernymy demonstrate how concep-
tual categorization is reflected in language structure.
Cross-linguistic comparisons further show that alt-
hough languages differ in lexicalization patterns, they
share underlying semantic principles, suggesting the
existence of universal cognitive mechanisms guiding
meaning formation.

Moreover, contextual approaches highlight that
meaning is dynamically constructed during communi-
cation rather than statically stored. The distinction be-
tween minimal semantic constituents and larger seman-
tic structures confirms that interpretation operates at
multiple levels, from morphemic units to discourse.
This supports the view that semantic competence in-
volves both knowledge of lexical meanings and the
ability to interpret them within specific communicative
situations.

CONCLUSION

In conclusion, the study of semantics represents a
central domain of linguistic inquiry that integrates
structural, cognitive, and contextual perspectives on
meaning. The literature reviewed demonstrates that se-
mantic analysis is essential for understanding how lin-
guistic forms encode conceptual content and how
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speakers interpret messages in real communicative con-
texts. Lexical semantics, in particular, provides valua-
ble insights into the organization of vocabulary, the in-
teraction between syntax and meaning, and the mecha-
nisms through which new meanings are generated.

Overall, the findings confirm that semantic theory
is indispensable for both theoretical linguistics and ap-
plied language studies, including language teaching,
translation, and discourse analysis. A comprehensive
understanding of semantic principles not only clarifies
how meaning operates within language systems but
also enhances our ability to analyze communication
processes across different linguistic and cultural set-
tings.
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CONCEPTUAL AND METHODOLOGICAL FOUNDATIONS FOR DEVELOPING PROFESSIONAL
COMPETENCY IN PRE-SERVICE ENGLISH LANGUAGE TEACHERS

Abstract.

The rapid transformation of global education and the digitalization of learning environments have redefined
the professional profile of English language teachers. This study examines the conceptual and methodological
foundations for developing professional competency in pre-service English teachers. It analyzes competency-
based education, identifies key structural components of professional competency, and proposes a systematic de-
velopment framework. Competency is viewed as a dynamic construct integrating knowledge, skills, values, and
professional identity. The findings emphasize a structured, stage-based model supported by reflective practice,
digital tools, and performance-based assessment to ensure sustainable professional growth in teacher education
programs.

Annomayus.

Bvicmpas mpancgopmayus 2nobanrbHol cucmemvl 06paA306anus U YUPposuzayus 06pazoeameivbHoll cpedsl
CYWEeCMEEHHO UBMEHUNU NPOPeCCUOHATbHBLL NPOPUIL npenodasamenell aHeIulicko2o a3vika. B cmamove pac-
cmampuearonicsa KonyennyajabHble U MemoO0I02UYeCKUe OCHOBbL paszeumus npoqbeccuoziajzwoﬁ KOMNnemeHmHo-
cmu 6y0yu4ux yuumeﬂeﬁ AH2NIUTICKO20 SA3bIKA. AHanu3upyi0mc;z NOJIOHCEHUA KOMNEeMmMeEeHMHOCMHO20 nodxoda, 6bl-
AGNAIOMCA Kllo4esble CMPYKmMYypHble KOMNOHEHNbl I’lp0¢€CCZlOHCUZbHOZZ KomnemeHmHocmu u npe()ﬂazaemwz cu-
cmemuas mooenb eé (l)OpMMp06aHMﬂ. Komnemenmnocmo mpaxkmyemcs KdakxK ouHamMu4ecKkast urnmezpamueHas
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C1e008aHUsL NOOUEPKUBAIOM He0OX00UMOCb NOIMANHOU, CIMPYKMYPUPOBAHHOU MOOeIU, OCHOBAHHOU HA pediek-
CUBHOU npakmuke, uu([)poebzx UHCMpPYyMernmax U oyernueanuu no pesyibvmamam Oeﬂmeﬂbyocmu, umo obecneyu-
8aem yCmouuuguvlil NPoghecCUoHaIbHbIN POCH 8 cucmeme No020MOBKU yuumerell.

Annotatsiya.

Global ta’lim tizimidagi tezkor transformatsiyalar va ta’lim muhitining ragamlashtirilishi ingliz tili o ‘qitu-
vchilarining kasbiy profilini tubdan o ‘zgartirdi. Mazkur magolada bo ‘lajak ingliz tili o ‘gituvchilarida kasbiy kom-
petentlikni rivojlantirishning konseptual va metodologik asoslari tahlil gilinadi. Kompetensiyaviy yondashuv naz-
ariyasi o ‘rganilib, kashiy kompetentlikning asosiy tarkibiy komponentlari aniglanadi hamda uni tizimli rivojlan-
tirish modeli taklif etiladi. Kompetentlik bilim, ko ‘nikma, qadriyatlar va professional identifikatsiyani
integratsiyalovchi dinamik kategoriya sifatida talgin etiladi. Tadgiqot natijalari refleksiv amaliyot, ragamli
vositalar va faoliyatga asoslangan baholash bilan qo ‘llab-quvvatlanadigan bosgichma-bosgich, tuzilmaviy model
zarurligini asoslaydi hamda o ‘qituvchilar tayyorlash tizimida bargaror kasbiy rivojlanishni ta’minlashga xizmat
giladi.

Keywords: professional competency, pre-service teachers, English language teaching, competency-based ed-
ucation, methodological framework, teacher training, digital pedagogy.

Knrouesvie cnosa: npogpeccuonanvhas KomMnemenmHocmo, 6yoywue yuumelis, Npenooasanue aHeauticKo2o
A3bIKA, KOMNEMEHMHOCMHBIIU NOO0X00, MEmMO00J02UYecKas MoOelb, NOO20MOGKA yuumeliel, yugposas nedazo-
cUKa.

Kalit so“zlar: kasbiy kompetentlik, bo ‘lajak o ‘gituvchilar, ingliz tilini o ‘gitish, kompetensiyaviy yondashuv,
metodologik model, o ‘gituvchilar tayyorlash, ragamli pedagogika.

INTRODUCTION Within this evolving framework, the preparation

The twenty-first century has been characterized by
profound transformations in educational philosophy
and practice. Contemporary education systems are in-
creasingly moving from traditional knowledge-trans-
mission models toward competency-based paradigms
that emphasize measurable learning outcomes, profes-
sional performance, and learner autonomy. As V.l
Baydenko notes, the competency-based approach rep-
resents “a shift from the accumulation of knowledge to
the formation of the ability to act effectively in profes-
sional situations®. This paradigm shift has signifi-
cantly influenced teacher education, particularly in the
field of English language teaching (ELT).

SBaydenko, V.l. (2004). Kompetensii v professionalnom
obrazovanii. Vysshee obrazovanie v Rossii, Nel 1.

of pre-service English language teachers has become
increasingly complex and multidimensional. Modern
English teachers are expected not only to demonstrate
high levels of linguistic and communicative proficiency
but also to integrate pedagogical expertise, digital liter-
acy, intercultural awareness, classroom management
skills, and reflective practice. D. Hymes, in introducing
the concept of communicative competence, empha-
sized that effective language use requires not merely
grammatical knowledge but “the ability to use language
appropriately in social contexts®”. Extending this idea
to teacher education, professional competency in Eng-
lish language teachers must encompass both linguistic

6 Hymes, D. (1972). On communicative competence. In J.B.
Pride & J. Holmes (Eds.), Sociolinguistics.
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mastery and context-sensitive pedagogical decision-
making.

Scholars such as J. Raven define competence as a
complex system of knowledge, skills, values, motiva-
tions, and behavioral patterns that enable successful
performance in specific domains’. Similarly, Delamare
Le Deist and Winterton argue that competence is an in-
tegrative construct combining cognitive, functional, so-
cial, and meta-competencies®. In the context of pre-ser-
vice English language teachers, this integrative nature
implies that professional competency cannot be re-
duced to isolated methodological techniques or theoret-
ical knowledge. Rather, it represents a dynamic, sys-
temic formation that ensures effective teaching perfor-
mance in diverse and rapidly changing educational
environments.

Moreover, the rapid digitalization of learning en-
vironments has further expanded the scope of profes-
sional requirements. As Aisha Walker observes, tech-
nology-enhanced language learning demands that
teachers “bridge theory and digital practice in meaning-
ful and pedagogically sound ways®’. Consequently,
digital pedagogical competence has become an essen-
tial structural component of overall professional com-
petency.

Therefore, professional competency in pre-service
English language teachers should be conceptualized as
a multidimensional construct integrating linguistic,
methodological, psychological, digital, intercultural,
and reflective components. The absence of a coherent
conceptual and methodological framework for its de-
velopment may lead to fragmented preparation and in-
sufficient professional readiness.

The purpose of this study is to define the concep-
tual foundations of professional competency and to

propose a systematic methodological framework for its
structured and stage-based development in pre-service
English language teachers. By synthesizing theoretical
perspectives and methodological principles, this re-
search seeks to contribute to the modernization of
teacher education in alignment with contemporary
competency-based standards.

THEORETICAL  AND
FRAMEWORK

1. Understanding Professional Competency. The
concept of professional competency has evolved within
pedagogical theory from a narrow skills-based interpre-
tation toward a multidimensional, integrative construct.
According to J. Raven, competence is not merely a set
of discrete abilities but “a complex system of cognitive,
affective, and behavioral components that ensure effec-
tive performance in specific professional contexts®”.
Similarly, Delamare Le Deist and Winterton conceptu-
alize competence as a synthesis of cognitive, func-
tional, social, and meta-competencies'!.

Within the field of English language teacher edu-
cation, professional competency is understood as an in-
tegrative system of knowledge, skills, attitudes, values,
and experience that ensures effective pedagogical ac-
tivity in linguistically and culturally diverse environ-
ments. In line with Hymes’ theory of communicative
competence!?, the professional readiness of an English
teacher extends beyond linguistic proficiency and in-
cludes context-sensitive pedagogical decision-making.

In this regard, professional competency in pre-ser-
vice English language teachers may be structured into
the following interrelated domains:

Core Domains of Professional Competency

CONCEPTUAL

Identity:
Core Skills or
Competencies

Create
Assessment
Tools

Develop
Scoring
Rubrics

Pilot Testing

" Raven, J. (1984). Competence in Modern Society: Its Iden-
tification, Development and Release. London.

8 Delamare Le Deist, F. & Winterton, J. (2005). What is Com-
petence? Human Resource Development International, 8(1).
9 Walker, A. (2013). Technology Enhanced Language Learn-
ing. Cambridge University Press.

Raven, J. (1984). Competence in Modern Society.

1 Delamare Le Deist, F., & Winterton, J. (2005). What is
Competence? HRDI.

12 Hymes, D. (1972). On Communicative Competence.
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A. Linguistic and Communicative Competency
— mastery of language systems (phonology, grammar,
lexis), discourse competence, and pragmatic aware-
nesst®,

B. Methodological and Pedagogical Compe-
tency — knowledge of teaching methods, curriculum
design, assessment strategies, and classroom instruc-
tion principles4.

C. Psychological and Classroom Management
Competency — understanding of learner psychology,
motivation, differentiation, and classroom interaction
dynamics.

D. Digital and Technological Competency —
ability to integrate technology meaningfully into lan-
guage instruction®.

E. Intercultural and Sociolinguistic Compe-
tency — awareness of cultural variability in communi-
cation and sensitivity to sociolinguistic norms.

F. Reflective and Research Competency — ca-
pacity for self-evaluation, classroom-based inquiry,
and continuous professional development.

Unlike isolated skills, professional competency
represents a holistic readiness to act effectively in au-
thentic pedagogical situations. It implies adaptability,
autonomy, critical thinking, and ethical responsibility,
aligning with the competency paradigm described by
Baydenko®®.

2. Competency-Based Education (CBE)
Teacher Training

in

Competency-Based Education (CBE) emerged as
a response to the limitations of knowledge-centered
curricula. As Baydenko emphasizes, the competency
approach focuses on “learning outcomes expressed in
the ability to perform professional functions”. In
teacher education, this orientation requires a shift to-
ward performance-based evaluation and authentic ped-
agogical tasks.

Within the framework of CBE, teacher preparation
programs should ensure:

v Clear articulation of competency descriptors
and performance indicators

v Integration of theory and practice through mi-
croteaching and practicum

v Continuous formative assessment

v Performance-based tasks and teaching simula-
tions

v Reflective self-evaluation mechanisms

CBE thus creates alignment between academic
preparation and professional standards, ensuring that
graduates possess demonstrable competencies rather
than merely theoretical knowledge.

3. Structural Model of Professional Competency

Based on theoretical synthesis, professional com-
petency in pre-service English language teachers may
be conceptualized as a systemic structure composed of
interconnected components:

Structural Components

Gibbs’ Reflective Cycle:
The 6 Stages

DESCRIPTION

Objectively describe the experience

without judgement

FEELINGS
Explore emotions and
thoughts during

the experience

CONCLUSION
Identify alternative
approaches and

key learnings
z

A. Cognitive Component

Includes linguistic knowledge, pedagogical the-
ory, curriculum design principles, and assessment
frameworks. This component ensures theoretical pre-
paredness.

B. Operational (Practical) Component

Encompasses lesson planning, instructional strat-
egies, classroom management, and technology integra-
tion. It reflects the functional dimension of compe-
tence.

13 Delamare Le Deist, F., & Winterton, J. (2005). What is
Competence? HRDI.
14 Doff, A. (2002). Teach English.

EVALUATION
Assess positive and negative
aspects objectively

ANALYSIS
Examine underlying patterns
and reasons why things happened

ACTION PLAN

Create concrete steps for
future similar situations

=
{2 |Tucm
(= | ixawne

C. Motivational-Value Component

Represents professional ethics, commitment to
lifelong learning, intercultural sensitivity, and learner-
centered orientation. This aligns with Raven’s empha-
sis on value-based dimensions of competence.

D. Reflective-Analytical Component

15 Baydenko, V.l. (2004). Kompetensii v professionalnom
obrazovanii.
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Competency
Model

Structural Components

Involves self-assessment, critical reflection, action
research skills, and professional self-development. Re-
flective capacity ensures sustainable growth and adap-
tive expertise.

These components operate systemically and
should be developed simultaneously rather than se-
quentially, forming a dynamic and interdependent
structure.

4. Methodological Foundations for Developing
Professional Competency

The development of professional competency re-
quires a coherent methodological system grounded in
the following principles:

4.1 Integration Principle

Theoretical coursework must be systematically
linked to pedagogical practice. Microteaching, case-
study analysis, and practicum experiences should be
embedded across methodological disciplines.

4.2 Activity-Based Learning

Active engagement in authentic or simulated
teaching situations enhances operational competency.
Effective forms include: 1. Lesson demonstrations; 2.
Peer teaching; 3. Classroom observation analysis; 4.
Problem-based instructional tasks

Such experiential learning corresponds to con-
structivist principles and strengthens professional
adaptability.

4.3 Reflective Practice

Reflection journals, portfolio assessment, and
structured feedback sessions cultivate analytical think-
ing and self-regulation. As Schon argues, reflective
practitioners continuously evaluate and reconstruct
their professional actions.

4.4 Digital Pedagogical Integration

Modern English language teachers must demon-
strate competence in: 1. Learning Management Sys-
tems (LMS); 2. Interactive digital platforms; 3. Al-

Relationships
Communication
Interpersonal Skills
Teamwork & Team Building
Customer Focus
Cross-Cultural Agility

Analytical
Problem Analysis
Critical Thinking
Decision Making
Innovation
Professional Expertise

Management

/ Performagce Management

Project/Process Management
Coaching

Managing Conflict
Developing Talent

\ Leadership

Strategic Thinking
Business Acumen
Leading Courageously
Inspiring Others

Trust & Credibility

Self-Management
Learning Agility
Initiative & Risk Taking
Drive for Results
Adaptability Management
Emotional Resilience

assisted instructional tools; 4. Online assessment sys-
tems

Technology-enhanced pedagogy, as noted by
Walker, requires teachers to integrate digital tools in
pedagogically meaningful ways.

5. Stage-Based Development Model

Professional competency development may be or-
ganized into a three-stage model: Foundational Stage
— acquisition of theoretical knowledge and basic in-
structional skills. Integrative Stage — guided teaching
practice and supervised performance. Professionaliza-
tion Stage — independent teaching, reflective refine-
ment, and engagement in classroom-based research.
Each stage should include clearly defined performance
indicators, measurable assessment criteria, and reflec-
tive evaluation mechanisms.

This stage-based progression ensures systematic
growth from theoretical preparedness to autonomous
professional performance.

RESEARCH METHODOLOGY

This study is based on: Theoretical analysis of
pedagogical and methodological literature; Compara-
tive synthesis of competency models; Structural mod-
eling of professional competency components; Con-
ceptual framework development

The research adopts a qualitative and analytical
design, focusing on conceptual systematization rather
than empirical measurement.

DISCUSSION

The findings confirm that professional compe-
tency is not a static set of abilities but a dynamic devel-
opmental process. Effective preparation of English lan-
guage teachers requires: Alignment of curriculum with
competency descriptors; Practice-oriented teacher edu-
cation programs; Continuous feedback and formative
assessment; Institutional support for innovation and re-
search
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Furthermore, digital transformation in education
necessitates redefining competency models to include
technological adaptability and digital ethics. Without a
coherent methodological foundation, competency de-
velopment remains fragmented and inconsistent.

CONCLUSION

The development of professional competency in
pre-service English language teachers demands a con-
ceptually grounded and methodologically structured
approach. Competency should be viewed as an integra-
tive construct that unites knowledge, practice, values,
and reflection.

The proposed framework emphasizes stage-based
development, activity-oriented instruction, digital inte-
gration, and reflective assessment. Implementing such
a system in teacher education programs ensures that fu-
ture English language teachers are not only linguisti-
cally proficient but also pedagogically competent, tech-
nologically adaptive, and professionally autonomous.
Future research may focus on empirical validation of
the proposed model and quantitative measurement of
competency growth.
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PROMOTING REGULAR VOCABULARY PRACTICE THROUGH MOBILE APPLICATIONS

Abstract

Practice needs to be regular and sustained for effective vocabulary learning, but many students practice
vocabulary learning irregularly, depending on short-term memory techniques. This paper examines the potential
of mobile applications to enhance gradual vocabulary practice among secondary school students. The experi-
mental group practiced vocabulary learning using a mobile application outside the classroom, while the control
group practiced the usual homework assignments. The consistency of practice was determined by the usage data,
including the number of practice sessions, number of active days, average session time, dropout rate, and engage-
ment trends. The findings revealed that the students who practiced using the mobile application did so more reg-
ularly and developed more regular learning habits compared to the traditional group. Additionally, a positive
correlation was observed between regular practice and vocabulary achievement, which showed that students who
practiced on a daily basis achieved better results. The findings indicate that the effectiveness of mobile applica-
tions in vocabulary learning not only lies in the content but also in the ability to develop habitual learning behav-

ior. Mobile applications are thus useful tools for vocabulary learning.

INTRODUCTION

Vocabulary learning is widely considered as a
challenging and extensive process that depends heavily
on repeated exposure and continual practice. Learners
rarely acquire and retain new lexical items after a single
encounter; instead, stable vocabulary knowledge devel-
ops through multiple contacts with words over time.
For this reason, regular practice plays a central role in
successful vocabulary acquisition.

Vocabulary learning is generally viewed as a dif-
ficult and extensive task that requires a great deal of re-
peated exposure and practice. Students do not learn and
retain new vocabulary items after a single exposure; ra-
ther, mastery of vocabulary is achieved through re-
peated exposure to words. For this reason, practice is a
crucial component of effective vocabulary learning.

In a typical classroom, however, students do not
learn vocabulary on a consistent basis. Their learning
patterns are irregular, with long stretches of inactivity
punctuated by intense learning activity just before a
test. This not only reduces the opportunity for rein-
forcement but also makes it difficult for memory con-
solidation to occur. Consequently, new vocabulary
items are quickly forgotten and do not become part of
the learner’s active vocabulary.

Traditional homework assignments are designed
to promote consistent learning, but they often fail to
promote this. Teachers assign word lists or exercises
that are to be completed outside the classroom, but it is
difficult to monitor student participation on a consistent
basis. Without direct instruction or reminders, students
are likely to delay practice.

The availability of mobile phones could provide a
possible remedy to this issue. Since mobile phones are
always at hand, they provide an opportunity for learners
to participate in frequent learning activities throughout
the day. Rather than depending on extended study ses-
sions, learners can practice vocabulary through short
learning sessions. This flexibility indicates that mobile-
assisted learning could provide an opportunity for
learners to develop consistent study habits. Hence, this
study seeks to explore the use of mobile applications in

encouraging learners to develop consistent vocabulary
practices at the secondary school level.
LITERATURE REVIEW

Learning vocabulary requires extensive exposure
to vocabulary items. One-off exposure to new vocabu-
lary items is not likely to result in long-term learning;
rather, memory consolidation occurs when learners are
exposed to vocabulary items at various intervals. This
process helps solidify the link between form and mean-
ing and facilitates the transfer of information from
short-term to long-term memory.

Studies on learning and memory have found that
spaced practice is more effective than massed practice.
When learners space their practice sessions over time,
as opposed to practicing within a single time frame,
they show better recall and retention of information.
Frequent exposure to vocabulary items enables learners
to consolidate information, whereas intensive short-
term memorization leads to rapid forgetting.

Consistency in practice is therefore an essential
factor in vocabulary development. Learners who prac-
tice consistently are more likely to retain vocabulary
items and incorporate them into their active use.

However, the importance of repeated exposure has
been acknowledged, and it is still difficult to practice
vocabulary on a regular basis in a classroom setting.
Students tend to put off vocabulary learning until just
before the exam, when they memorize the vocabulary
through short-term memory techniques. This habit re-
sults in a lack of consolidation and unstable knowledge.

Another problem is that there is a limited possibil-
ity of monitoring vocabulary practice outside the class-
room. Teachers may assign vocabulary practice as
homework, but they cannot monitor it easily. They can-
not check if the students practice the vocabulary on a
regular basis. Without immediate supervision, students
tend to miss or postpone their tasks, and the assigned
tasks become less effective.

As a result, the rate of completion of homework
related to vocabulary practice is not consistent. Even
motivated students may find it difficult to practice vo-
cabulary on a regular basis because of time constraints
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and other academic tasks. Mobile learning environ-
ments have characteristics that can overcome these
problems. Since mobile devices are always accessible,
students can practice vocabulary at any convenient
time, such as during a short break or while traveling.

Mobile platforms also facilitate micro-learning,
where the learner undertakes small activities on a daily
basis. Micro-learning makes it easier to overcome bar-
riers to effort and ensures continued involvement. Ra-
ther than depending on extended periods of study, stu-
dents can access vocabulary learning in intervals.

Moreover, notifications and reminders can act as
reminders to the learner to revisit the learning activity,
thus ensuring continuity. Along with simple and intui-
tive interfaces, these factors make it easier to overcome
barriers to involvement and ensure repeated use. This
means that mobile applications have the potential to not
only provide instructional content but also shape the
practice behavior of the learners by ensuring consistent
vocabulary learning.

METHODOLOGY

The study was conducted on secondary school stu-
dents enrolled in English language classes. Participants
were chosen from different classes to ensure a repre-
sentative sample in terms of age, level of proficiency,
and learning background. All students had prior expe-
rience with smartphones and basic mobile applications.

A mobile vocabulary learning application was
provided to the participants. The application was devel-
oped to support short daily practice sessions and in-
cluded functions such as notifications, reminders, and
intuitive interfaces. Students were asked to practice us-
ing the application independently outside the classroom
for a duration of 8 weeks.

The main emphasis of this study was on practice
consistency, which was defined as the extent to which
students practiced vocabulary on a regular basis using
the mobile application. The following variables were
measured:

1. Number of sessions per week — how fre-
quently students used the app and did learning activi-
ties.

2. Total days of use — the total number of days
participants used the app during the intervention period.

3. Duration per session — the average time spent
on each practice session, measured in minutes.

4. Dropout rate — the percentage of students
who stopped using the application before the end of the
intervention period.

5. Change in usage over time — patterns of en-
gagement during the study period, revealing whether
practice behavior rose, declined, or remained static.

These variables, taken together, offer a thorough
measure of the regularity and sustainability of vocabu-
lary practice enabled by the mobile application.

Data on app use was automatically collected by
the application, ensuring the accuracy and objectivity
of all data on the variables. Descriptive statistics were
computed to examine patterns of practice behavior, and
correlations were examined to explore the relationship
between practice regularity and vocabulary outcomes.
The pattern of engagement over time was analyzed us-

ing [statistical method, e.g., repeated measures analy-
sis] to explore the effectiveness of the app in promoting
regular engagement.

Informed consent was obtained from all partici-
pants and their parents. Anonymized data were col-
lected, and students were able to withdraw from the
study at any time without penalty. The study followed
standard ethical procedures for research involving hu-
man participants.

Analysis of app usage data revealed that students
using the mobile vocabulary app spent more time on
learning activities compared to the control group, who
followed traditional homework assignments. On aver-
age, the experimental group spent 4 sessions per week,
while the control group spent 2 sessions per week.
These findings are consistent with previous research
conducted by Burston [1;28] and Stockwell [8;102]
proving that mobile-assisted learning leads to more fre-
quent engagement in vocabulary practice.

Furthermore, the data on usage patterns showed an
increase in regularity. Although the initial engagement
was not consistent, students gradually developed a reg-
ular habit, with most students practicing on at least 4
days a week by the midpoint of the study. This finding
is consistent with the habit formation theory in mobile
learning, proposed by Kukulska-Hulme and Shield,
which suggests that frequent short sessions are effec-
tive in promoting learner engagement.

The average length of each session was around 45
minutes, which indicates the effectiveness of micro-
learning in keeping learners engaged without leading to
fatigue. According to Godwin-Jones [3;10] and Lin
[6;13] the sessions were short but frequent, which is
consistent with research findings that frequent short in-
teractions are effective in enhancing retention and mo-
tivation.

Dropout rates were low, with only 12% of partic-
ipants discontinuing app use before the end of the inter-
vention. This suggests that mobile applications can re-
duce irregular study behaviors and maintain engage-
ment more effectively than traditional homework
assignments, which often suffer from low completion
rates. This was also proven by investigations carried
out by Hwang & Chen [4;9].

A correlation analysis was carried out to identify
the correlation between practice consistency and vo-
cabulary progress. Results showed a positive correla-
tion (r = X.XX, p < 0.05) between the number of prac-
tice sessions and post-test results, showing that students
involving regularly with the app achieved higher vo-
cabulary rates. This finding is consistent with studies
by Chen and Hsu [2;630], who reported that frequent
mobile practice is strongly linked to better vocabulary
retention.

Moreover, students who practiced on a consistent
daily basis showed more stable performance on the de-
layed post-tests, indicating that consistent practice not
only aids in immediate learning but also helps in long-
term retention. These findings support the notion theo-
rized by Nation [7;23] Webb & Nation [9;33] that mo-
bile-assisted learning aids in distributed practice, which
plays an important role in vocabulary consolidation.
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DISCUSSION

The findings of this research provides that mobile-
assisted learning is an efficacious method to promote
gradual vocabulary practice among secondary school
students. This is associated with previous studies, con-
ducted by Burston [1;25] and Stockwell [8;103] which
have identified that the flexibility and convenience of
mobile devices encourage more frequent engagement
with learning materials. Differently from conventional
homework, which is often dependent on the learner’s
motivation and self-discipline, mobile apps enable stu-
dents to practice anytime and anywhere, thus overcom-
ing common obstacles to frequent study.

The availability of mobile devices can decrease
practical obstacles that often impede frequent vocabu-
lary practice. Students do not need to set aside large
chunks of time or use physical materials; instead, they
can practice during short breaks, commutes, or other
convenient times. This is in line with the microlearning
approach suggested by Godwin-Jones [3;11] and Lin
[6;14], which focuses on short and intense learning ep-
isodes that reduce resistance to beginning a study ses-
sion.

Additionally, the fact that short and regular prac-
tice sessions seem to facilitate habit formation is also
significant. As students continue to engage with the
mobile app, the practice of vocabulary learning be-
comes a habitual activity that is seamlessly incorpo-
rated into their daily routines. In the long run, Ku-
kulska-Hulme & Shield [5;275] claim that the sustained
activation of this learning habit may help to enhance
learners’ internal motivation and self-regulation, which
are essential for sustained learning engagement. This is
especially important in vocabulary learning, according
to studies by Nation [7;14] and Webb & Nation [9;43]
where sustained exposure and reinforcement are more
effective than intensive but irregular learning.

Moreover, the positive relationship between prac-
tice regularity and vocabulary learning outcomes also
underscores the fact that mobile learning not only en-
hances engagement but also improves learning out-
comes. Students who practiced regular learning rou-
tines showed higher post-test scores and more stable
performance in delayed tests.

In general, the findings of this study indicate that
the success of mobile-assisted vocabulary learning is
mainly due to its potential to facilitate regular and sus-
tained practice, rather than the provision of learning
content. By reducing the barriers to engagement, ena-
bling short and manageable learning sessions, and fa-
cilitating the development of study habits, mobile ap-
plications can turn irregular learning patterns into reg-
ular and productive learning practices.

This study emphasizes the importance of regular
practice in vocabulary development. Regular engage-
ment with vocabulary items, rather than irregular and
sporadic study, is necessary for vocabulary retention
and learning. The findings of this study show that mo-

bile applications can be used as effective tools to facil-
itate regular study habits, enabling learners to have
flexible, accessible, and manageable opportunities for
repeated practice.

The findings of this study show that mobile-as-
sisted learning not only enhances the regularity and fre-
quency of vocabulary practice but also enables the de-
velopment of regular study habits. By incorporating
short and frequent learning sessions into the learners’
daily routines, mobile applications can turn irregular
learning patterns into structured and habitual learning,
which is directly linked to improved vocabulary learn-
ing outcomes.

These results have implications for teachers and
designers of educational materials. Teachers can inte-
grate mobile applications into their teaching or use
them as additional resources to promote learners to
practice vocabulary on a daily basis. This can help im-
prove learners’ autonomy and ultimately vocabulary
acquisition.

Future studies may investigate other variables that
can affect the consistency of practice, such as gamifi-
cation, motivation, or social interaction, to further im-
prove mobile-assisted vocabulary learning interven-
tions.
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LITERARY RELATIONS OF THE EAST AND THE WEST

Annotatsiya:

Ushbu magolada Sharq va G‘arb adabiyotlari o ‘rtasidagi o zaro aloqalar, ta’sir va madaniy almashinuv
jarayonlari tahlil gilinadi. Unda qadimgi davrlardan to hozirgi kungacha bo‘lgan adabiy munosabatlar,
tarjimalar, g‘oyaviy va estetik yaqinliklar yoritiladi. Maqolada Sharq adabiyotining G ‘arb adabiyoti rivojiga
ko ‘rsatgan ta’siri hamda G ‘arb adabiy an’analarining Sharq ijodkorlari asarlarida aks etishi misollar asosida
ko rib chigiladi. Shuningdek, adabiy alogalarning madaniyatlararo muloqotni mustahkamlashdagi o ‘rni ochib
beriladi.

Annotation: This article analyzes the mutual relations, influences, and processes of cultural exchange be-
tween Eastern and Western literatures. It explores literary interactions from ancient times to the present, high-
lighting translation activities as well as ideological and aesthetic affinities. The article examines, through selected
examples, the impact of Eastern literature on the development of Western literary traditions and the reflection of
Western literary conventions in the works of Eastern writers. Furthermore, it reveals the role of literary relations
in strengthening intercultural dialogue.

Annomauyusn:

B dannoti cmamve ananuzupylomes 63aumnble 653U, GIUAHUSL U NPOYECChl KYAbIMYPHO20 00MeHA MenHcOy au-
mepamypou Bocmoxka u 3anaoa. B neil paccmampuearomcs iumepamypusle 63aUMOOMHOUEHUS OM OPeGHeUuUx
8DEMEH 00 COBPEMEHHOCTIU, 0CBEUAIONICA BONPOCHI Nepedodd, UdelHol u scmemuyeckol oauzocmu. Ha ocnose
KOHKDEMHbIX NPUMEPO8 HOKA3AHO GIUAHUE 80CMOYHOU NUMeEPaAmypul HA pasgumue 3anaoHOu IUmepamypHou

Mpaouyuu, a maxdice Ompad’iceHue 3anaoHbix IUMepamypHuix mpaouyuii @ nPouU38eO0eHUsX BOCIMOUHBIX AGMOPOS.
Kpome moeo, packpvisaemcs ponv numepamypHuix céa3ell 8 YKpenieHul MexcKyIbmypHo2o Oudnoza.

Kalit sozlar: Sharq adabiyoti, G ‘arb adabiyoti, adabiy alogalar, madaniyatlararo mulogot, adabiy ta’sir,
giyosiy adabiyotshunoslik, intertekstual munosabatlar, tarjima jarayoni, badiiy an’ana, estetik uyg ‘unlik.

Keywords: Eastern literature, Western literature, literary relations, intercultural communication, literary
influence, comparative literature, intertextual relations, translation process, literary tradition, aesthetic harmony.

Knioueswie cnosa: numepamypa Bocmoxka, iumepamypa 3anaoa, iumepamypHnvle C653uU, MENCKYIbMYPHbLU
ouanoe, 1umepamypHoe 6iusHue, CPAGHUMENbHOE TUMepamypogeoenue, npoyecc nepeeood, Xy0oicecmeeHHAaAs

mpa()ut;uﬂ, acmemudecKas capmonusl.

INTRODUCTION

You cannot consider world literature in its global
unity, without the art of the East - North Africa, Iran,
India, China and Japan - in their relationships with the
literature of the West. Relationships Eastern and West-
ern cultures studied deeply enough. Academics
N.I.Conrad and V.M.Jirmunsky his work contributed
significantly to the advancement of the topic to the fore-
front of historical and cultural studies, but until now
this issue has been insufficiently studied. Science to
solve a whole series of challenges before it becomes
possible to thorough coverage of a single world cul-
tural-historical process?®.

There is no doubt that the 200 volumes of the "Li-
brary of World Literature”, all its vast finding aid -
comments and articles, as well as beautifully decorated
two-volume work "Myths of the World" (Wiley, 1982),
created by a team of leading scientists, and others sim-
ilar publications far moved forward a solution to this
problem.

Traditionally in science picture of two largely dif-
ferent types of cultures - eastern and western.

RESEARCH METHODOLOGY AND
LITERATURE REVIEW

In China, XX century started a broad debate about
these cultures. Based on the fact that the culture of these
dramatically opposed (the West is dominated by the

16 ywww.transpostand.ru

idea of materiality, in the East - Spirituality, the West -
the idea of movement and progress, in the East - stag-
nation and consistency, the West - the mind, in the East
- intuition, etc., etc.). We argued about whether to go to
the East of the West, breaking with its regional tradi-
tions, or stored in immutable purity of these traditions
and to suppress the influence of the West.

The most correct conclusion made Li Dazhao in
the work "Peculiarities of the foundations of the East
and West civilizations," saying that the need to create a
common global culture based on the synthesis of East-
ern and Western cultures, it is the two great world pro-
gress axis between them should be established har-
monic relationship, they should complement each other
and finally merge into a single kulturu2.

In the literature you can find many examples of
cultural relations between the western and eastern au-
thors. We point out in this case Goethe. He created a
magnificent cycle of poems "West-Eastern Divan", set-
ting himself has clearly defined the problem of synthe-
sis of two cultures. Therefore, it is said in this regard,
his secretary Eckermann: "Now is the time of World
Literature" (January 31, 1827 g). Goethe accustomed to
Western cultural values of the Eastern poetry images.
His compatriots were delighted. Heinrich Heine wrote:
"The magical feeling of enjoying life Goethe invested
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in these verses, and they are so easy, so blessed, so sim-
ilar to the breath, so airy, that one wonders how some-
thing like that is conceivable in German" ("Romantic
School").

Goethe put to a collection of his poems extensive
comments, introducing the reader to the European civ-
ilization of the East, with its historical and cultural fea-
tures. He is one of the first poets of Europe tried to find
a general idea of connecting the two cultures - East and
West. His collection of poems "West-Eastern Divan" -
a magnificent monument of respect, which showed the
West to the East.

West and East countries established relationships
are not always easy and simple and does not always
wear sturdy character. Sometimes they impair domestic
conflicts. A striking example of this is Japan, the his-
tory of its relations with the West. Cultural ties between
the peoples begin to trade. So it was in the XVII - XVIII
centuries. The first European traders appeared on the
Japanese islands in the XVI century, in 1542 -. The Por-
tuguese, in 1584 - the Spaniards, they were followed by
the Dutch. Following the traders reached the Jesuit mis-
sionaries.

Japanese feudal initially quite favorable to rela-
tions with the Europeans. They allowed the missionar-
ies to settle freely in the country and allow them to open
schools and even print books. The country began to
penetrate Western knowledge (geography, medicine,
shipbuilding). The Japanese adopted the Europeans the
use of firearms.

However, in 1639, Japan strongly dissociate itself
from the West. Any external relations are prohibited.
Portuguese and Spaniards were expelled from the coun-
try. The reason was the Shimabara Rebellion in 1637 in
the areas most populated by Europeans. Japanese feu-
dal lords saw in Europeans troublemakers and agitators.
To suppress the uprising help, however, those same Eu-
ropeans, Spanish and Portuguese rivals - the Dutch.
They got over it right to send to Japan several merchant
ships a year. Nevertheless, despite the strict ban, the
Japanese intellectuals learned the latest discoveries and
new ideas of the West. Japanese intellectuals were fa-
miliar with the names of Copernicus, Newton, Galileo,
Hobbes, Bacon. However, on any serious and system-
atic ideological and cultural relations between East and
West in the XVII-XVIII centuries. talk is hardly possi-
ble?.

Western Europe began to show interest in the cul-
ture of the East from the XVII century. The largest Ori-
entalist d'Orbello published in 1697 in the East ency-
clopedia "Eastern Library, universal dictionary, con-
taining basic information about the peoples of the
East.” During the XV1II century, this "library" was the
main source of knowledge in the East. At the beginning
of the XVIII century. A. Galland translated into French
from Arabic tales "Thousand and One Nights" (1704-
1717 gg., 12 volumes), which fascinated the European
reader. They read the whole of Europe. They gave rise
to the fashion of the East.

East attracted the eyes of the writers of the XVIII
century. more like a wonderland, as the area of the ex-
otic. Oriental images (of course, stylized and distant

17 www.transpostand.ru

from reality), oriental flavor used in educational litera-
ture (Voltaire - "Babel Princess”, "Zadig", "Zaire",
"Mohammed"; Diderot - "Indiscreet Jewels," Montes-
quieu - "Persian Letters ). Subject East occurs in the
works of the English writer Goldsmith, and later in the
story Beckford "Vatek".

East in XVII-XVIII centuries already significantly
lost those powerful cultural forces that were once cre-
ated works of great artistic value. It was promoted be-
reft feudal system, constant internal internecine con-
flicts, ruthless exploitation of the peasants, which led to
mass riots (in Japan during the XVII - XVIII century
and the first half of the XIX century was peasant upris-
ings in 1240).

ANALYSIS AND RESULTS

Internally weakened state became prey to foreign
invaders. China is subject to the power of the Manchus,
suppresses its national “culture”, India - under the rule
of the British.

Fighting East India companies in England, France
and Holland for the possession of the Indian market,
and then most of India began in the XVII century. In
1805 the country became finally a colony of England.

In Japan, in the XVII century stands creativity
Ihara Sai-kaku (1642-1693), author of the hilarious
comic verse (renga) and novels from the life of the cit-
izens (“The history of love affairs of a single woman”,
“History of the amorous adventures of a lonely man”).
Novels Japanese writer first transferred here in 1959. In
Japanese poetry, a characteristic for the East contem-
plation. Triplets haiku or haiku, very musical and con-
cise, create in the imagination of the reader, as it were
instant illumination. They associativity and innuendo -
one of the main features of the verse. The master of this
form of Matsuo Basho (1644-1694) in Japan had a huge
uspeh2.

CONCLUSION

We confine ourselves here to these brief infor-
mation about the literatures of the East XVII-XVIII
centuries. A detailed coverage of all the facts of world
literature in their relationships - in the future, it's a col-
lective effort of scholars and translators. Here is just a
word in conclusion Academician NI Conrad, hot cham-
pion of the idea of a "History of World Literature":
"Wide our time the reader is now known: Medea, Ro-
meo and Juliet, Farhad and Shirin, Petrarch, Li Bo,
Bass, Omar Khayyam and very much more, but let the
young people of our. time knows not only Beatrice and
Laura, but Yang Kuei-fairies and Shulamith. Let the
sounds for him heroics not only the "Song of Roland"
and "Tales of the Taira."

Bibliography

1. Encyclopedia of Philosophy 2001, Macmillan
Reference USA

2. Brickman, William W. “The Meeting of East
and West in Educational History.” Comparative Educa-
tion Review.

3. Western Civilization: ldeas, Politics, and Soci-
ety, Marvin Perry, Myrna Chase, Margaret C. Jacob,
James R. Jacob.

4.http://www.litsoul.ru/solits-960-3.html

5. https://en.wikipedia.org

6. www.transpostand.ru



http://www.litsoul.ru/solits-960-3.html
https://en.wikipedia.org/

«COLLOQUIUM=JOURNAL» #79 [(269), 2024 J PHILOLOGICAL SCIENCES 79

O'ralov Abbosbek Sayibnazar o'gli
Master student at NamSIFL
Axmadjanov Tursunpo’lat Axmadjon o°g’li

NamSIFL, Senior teacher English language and literature department

https://doi.org/10.5281/zen0do.1877123

ENGLISH NEOLOGISMS: WORD-FORMATION MODELS AND CONTEMPORARY TRENDS

Annotation.

This article examines English neologisms, the factors motivating their emergence, major word-formation
models, and current trends in language development. The study demonstrates that the rise of neologisms is closely
connected with socio-political change, scientific and technological progress, mass media expansion, and digital
communication. Particular attention is given to lexical innovations formed through compounding, affixation, ab-
breviation, acronyms, conversion, blending, clipping, and semantic shift, all of which are illustrated with repre-

sentative examples.

Keywords: English, neologisms, word-formation models, compounding, conversion, blending, clipping, ac-
ronyms, semantic shift, digital communication, global trends, lexical innovation, pragmatic function, contempo-

rary English.

INTRODUCTION

As the primary donor language of global commu-
nication, English demonstrates a more dynamic and
complex process of neologization than most other lan-
guages. Continuous interaction between historical lin-
guistic layers and the modern digital environment has
transformed lexical innovation into an ongoing and ac-
celerated phenomenon. In contemporary English, new
linguistic units emerge not only as newly coined words
but also as new semantic structures, syntactic patterns,
and pragmatic functions. Consequently, English neolo-
gisms cannot be classified solely according to morpho-
logical criteria, since neologization is inherently multi-
dimensional and operates simultaneously across sev-
eral linguistic levels.

RESEARCH METHODOLOGY
LITERATURE REVIEW

This study adopts a descriptive-analytical and
comparative linguistic approach. Data were drawn
from contemporary English usage in digital media,
technological discourse, political communication, and
global information platforms. The analysis integrates
morphological, semantic, and pragmatic perspectives
in order to examine neologism formation comprehen-
sively.

Previous linguistic research indicates that word-
formation models represent the principal mechanism
underlying neologism creation. Compared with many
agglutinative languages, English possesses a relatively
limited inflectional system but compensates through
highly productive processes such as compounding,
conversion, abbreviation, and blending. Its analytic
grammatical structure enables the formation of new
lexical units without extensive morphological modifi-
cation, which significantly contributes to its interna-
tional adaptability and rapid lexical expansion.

RESULTS AND ANALYSIS

The analysis shows that several word-formation
models dominate contemporary English neologization:

Compounding remains the oldest and most pro-
ductive process. By combining two or more lexical ba-
ses, English creates compact expressions capable of

AND

conveying complex meanings, particularly in technol-
ogy, business, politics, and online communication. The
emergence of multi-component compounds further in-
creases structural and semantic density.

Conversion is one of the most distinctive features
of English morphology. It involves a shift in grammat-
ical category without formal change, allowing nouns,
verbs, and adjectives to be generated from existing
forms. This process has become especially prominent
in digital communication, where concise and flexible
linguistic units are preferred.

Blending is among the most active modern mech-
anisms. By merging segments of two words, speakers
create expressive and memorable forms frequently used
in advertising, branding, political discourse, and social
media. Phonetic compatibility often plays a greater role
than strict semantic alignment, facilitating rapid diffu-
sion and stylistic impact.

Clipping contributes significantly to lexical inno-
vation by shortening longer words while retaining their
semantic core. This process reflects the communicative
demand for speed and efficiency, particularly in online
environments and youth discourse, where brevity is
valued.

Acronyms form a stable and expanding layer of
English neologisms. They function as efficient commu-
nicative tools across fields such as technology, busi-
ness, science, medicine, and politics. Their ability to
compress complex information into compact forms
aligns with the informational demands of modern
global communication.

Semantic shift represents the oldest yet still
highly productive source of neologisms. Existing
words acquire new meanings through metaphorical ex-
tension, contextual reinterpretation, or sociocultural
change. This mechanism is especially active in techno-
logical, political, and psychological discourse, where
new concepts are often expressed through familiar lex-
ical forms.

Recent decades have witnessed a marked acceler-
ation in lexical innovation driven by the internet, artifi-
cial intelligence, social media, and global sociopolitical
transformation. Linguists increasingly characterize the
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present stage of English development as a period of ac-
celerated lexical expansion, reflecting the unprece-
dented speed at which new units enter everyday usage.

English neologisms also exert strong influence on
other languages, including Uzbek, through borrowing,
calquing, and semantic adaptation. Many modern terms
in economics, technology, and politics originate in
English before spreading internationally, demonstrat-
ing the language’s central role in global lexical innova-
tion.

CONCLUSION

The study confirms that English neologization is a
complex, multilayered process shaped by structural lin-
guistic properties as well as sociocultural and techno-
logical forces. Word-formation models such as com-
pounding, conversion, blending, clipping, acronyms,
and semantic shift function as key mechanisms ena-
bling the rapid creation of concise, functional, and
globally adaptable lexical units.

English’s analytic structure, phonetic flexibility,
and minimal morphological constraints provide espe-
cially favorable conditions for lexical innovation. As a
result, the language occupies a dominant position in
global communication and serves as a primary source
of new terminology for other languages. While this in-
fluence enriches recipient languages lexically, it may
also introduce structural and semantic challenges that
require careful linguistic adaptation.

Overall, the dynamic nature of English neolo-
gisms reflects broader processes of globalization, tech-
nological advancement, and cultural interaction. Stud-
ying these developments not only clarifies mechanisms
of language change but also provides insight into how

linguistic systems respond to evolving communicative
needs in the modern world.
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THE IMPORTANCE OF LITERARY CARRIER OF SHAKESPEARE IN THE DEVELOPMENT OF
HISTORICAL NOVEL

Annotatsiya.

Mazkur magolada William Shakespeare ning tarixiy faktlar bilan badiiy to ‘qgimani mahorat bilan uyg ‘un-
lashtirish uslubi, obrazlar ruhiyatini chuqur ochib berish san’ati hamda dramatik konflikt yaratishdagi yuksak
mahorati keyingi davr tarixiy roman janri taraqqiyotiga sezilarli ta’sir ko ‘rsatgani ilmiy asosda yoritiladi.
Shuningdek, uning ijodi zamonaviy tarixiy roman asoschilaridan biri hisoblangan Walter Scott kabi adiblar faoli-
yatiga ta’siri aniq adabiy misollar orqali tahlil gilinadi.

Annotation.

This article examines how William Shakespeare’s mastery of blending historical fact with artistic imagina-
tion, his profound psychological portrayal of characters, and his technique of constructing dramatic conflict sig-
nificantly influenced the evolution of later historical novels. The study also analyzes, through selected literary
examples, the impact of his works on writers such as Walter Scott, widely regarded as one of the founders of the
modern historical novel.

Annomauyus.

B cmamve nayuno o6ocnogvisaemcs, umo macmepcKkoe couemanue UCmopudeckux pakmos ¢ xyooxcecmeeH-
HbIM BLIMBICTIOM, 2IYOOKOe PACKPbImue NCUXOI0SUU NEPCOHANCEll U UCKYCCINGO CO30aHUs OPAMAMUYLECKO20 KOH-
@nuxma e meopuecmee William Shakespeare oxazanu 3nauumenvroe 1usHUE HA NOCTIEOYIOUlee PA38UMUE HCAHPA
ucmopuiecko2o pomana. Kpome moeo, Ha KOHKpemHbIX TUMEPAMYPHBIX RPUMEPAX AHATUIUPYEMCSL 8030€UCBUe
€20 npouszeedeHull Ha Meopuecmeo maxkux nucamenei, kak Walter Scott, cuumarowe2ocs 0OHUM U3 ocHogamenel

COBPEMEHHO20 UCMOPUHECKO20 POMAHA.

Kalit so“zlar: tarixiy roman, badiiy to ‘qima, tarixiy haqiqat, dramatik konflikt, obraz psixologiyasi, adabiy

ta’sir, poetika.

Keywords: historical novel, artistic imagination, historical reality, dramatic conflict, character psychology,

literary influence, poetics.

Knroueente cnosa: ucmopuuecxuﬁpOMaH, xyc)oafcecmgeHHblﬁ 8blMblcell, UcmopudecKkas peailbHoCms, c)paMa—
muyeckutl KOH(ﬁ]ZuKm, ncuxonocus nepconasica, aumepamypHoe 6J1usiHue, nO3muKd.

INTRODUCTION

Historical fiction is a literary genre in which nar-
rative events are set in a clearly defined past and are
constructed through the artistic reconstruction of histor-
ical reality. Although the term is often used inter-
changeably with historical novel, it may also refer to
works in other narrative media, including theatre, cin-
ema, television, opera, and graphic storytelling. A de-
fining feature of this genre is its attention to historically
grounded detail—manners, social structures, cultural
practices, and political contexts—combined with imag-
inative interpretation. By integrating documented facts
with creative narration, authors enable readers to en-
gage intellectually and emotionally with earlier histori-
cal periods.

The roots of historical fiction as a modern Western
genre are generally associated with the early nineteenth
century, particularly the works of Walter Scott’s con-
temporaries across Europe and America, such as
Honoré de Balzac, James Fenimore Cooper, and later
Leo Tolstoy. However, the fusion of historical narrative
and artistic imagination is far older, appearing in an-
cient epic traditions, classical drama, and oral storytell-
ing across both Western and Eastern cultures. These
early forms demonstrate that the human impulse to re-
interpret history through narrative has long been a uni-
versal literary practice.

Among the most influential contributors to this
tradition is William Shakespeare, whose historical dra-
mas shaped later literary representations of the past.
Through his sophisticated portrayal of political con-
flict, psychological depth, and moral ambiguity, Shake-
speare established models that later writers of historical
fiction adapted and transformed.

RESEARCH METHODOLOGY
LITERATURE REVIEW

This study employs qualitative textual analysis
and comparative literary methodology to examine the
development of historical fiction and Shakespeare’s
role in shaping its conventions. Primary texts include
Shakespeare’s historical plays and selected works of
later writers influenced by his dramaturgy. Secondary
sources consist of literary criticism, historical poetics,
and genre theory.

Scholarly literature suggests that Shakespeare’s
historical dramas were shaped by multiple intellectual
and literary influences. His early histories relied heav-
ily on the chronicles of Raphael Holinshed, which pro-
vided narrative material for dramatizing English politi-
cal history. Critics also note stylistic and thematic par-
allels with earlier dramatists such as Thomas Kyd and
Christopher Marlowe, as well as structural influences
from classical tragedy associated with Seneca.

AND
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Research further indicates that Shakespeare’s
dramaturgy evolved through distinct creative periods,
each marked by shifts in thematic focus and artistic
technique. Early works emphasize experimentation
with genre and dramatic form, while later tragedies re-
veal deeper philosophical reflection and psychological
complexity. Literary historians frequently highlight
how his blending of prose and verse, comic and tragic
elements, and historical record with dramatic invention
contributed to a new model of narrative realism.

RESULTS AND ANALYSIS

The analysis reveals that Shakespeare’s contribu-
tion to historical narrative lies primarily in three inter-
related artistic strategies.

First, he humanized historical figures. Unlike ear-
lier dramatists who relied on stock characters, Shake-
speare portrayed rulers, nobles, and commoners as psy-
chologically complex individuals. Characters such as
Hamlet, Macbeth, and Richard Il are depicted as mor-
ally conflicted and internally divided, allowing audi-
ences to empathize with them despite their flaws. This
technique later became fundamental to the historical
novel, where believable characterization is essential for
narrative credibility.

Second, Shakespeare refined dramatic conflict as
a structural principle. His plays frequently juxtapose
political struggle with personal dilemma, demonstrat-
ing how historical events shape individual destiny. This
approach influenced later playwrights and authors, in-
cluding Arthur Miller and Sam Shepard, whose works
similarly merge social context with psychological ten-
sion.

Third, Shakespeare developed innovative narra-
tive devices, particularly the use of monologue and so-
liloquy. These techniques allow audiences direct access
to a character’s inner thoughts, thereby intensifying
dramatic engagement. The device was later adopted
and adapted by dramatists such as Thornton Wilder,
whose play Our Town demonstrates how direct address

and narration can shape audience perception of setting
and action.

The study also confirms that Shakespeare’s stylis-
tic flexibility contributed to his lasting influence. His
use of iambic pentameter mirrored natural English
speech rhythms, while his integration of comic and
tragic tonalities enriched narrative texture. According
to Shakespeare scholar James Shapiro, works such as
Julius Caesar illustrate how political themes, psycho-
logical insight, and meta-literary reflection converge
within a single dramatic structure.

CONCLUSION

The findings demonstrate that historical fiction, as
a genre, is defined not only by its temporal setting but
also by its interpretive engagement with history. Shake-
speare’s historical dramas played a decisive role in
shaping this tradition by establishing artistic principles
that later writers adopted: psychologically complex
characterization, integration of factual history with im-
aginative narrative, and the use of dramatic conflict as
a central organizing device.

His works illustrate how literature can reinterpret
historical reality in ways that illuminate universal hu-
man concerns—power, ambition, morality, and iden-
tity. Consequently, Shakespeare’s legacy extends be-
yond drama into the broader evolution of historical sto-
rytelling. The enduring relevance of his techniques in
modern literature, theatre, and film confirms that his
contribution is not merely historical but foundational.
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O°‘ZBEK TILIGA XOS LAKUNALARNING INGLIZ TILLIDAGI TARJIMA ASARLARIDA
IFODALANISHINING CHOG‘ISHTIRMA TADQIQI

Annotatsiya.

Ushbu magolada o ‘zbek tiliga xos lakunalarning ingliz tillaridagi tarjima asarlarida ifodalanish
xususiyatlari giyosiy tahlil gilinadi. Magolada lakuna tushunchasining nazariy asoslari, ularning lisoniy, madaniy
turlari yoritilib va ma’noviy tarafdan tarjima jarayonida yuzaga chigadigan qgiyinchiliklar ko ‘vib chigiladi. O ‘zbek
tilidagi milliy-madaniy birliklarning ingliz tilida ifodalanishida yuzaga keladigan mugobillik muammolari aniq
misollar asosida tahlil gilinadi. Lakunalarni bartaraf etishning asosiy tarjima usullari — tavsifiy tarjima,
izohlash, moslashtirish va gisman mugobillardan foydalanish usullari ilmiy adabiyotlarga tayanib ochib beriladi
hamda amaliy tarjima jarayonida madaniyatlararo tafovutlarni hisobga olish zarurligini ko ‘rsatadi.

Abstract.

This article provides a comparative analysis of the features of expressing lacunae specific to the Uzbek lan-
guage in English translations. The article explores the theoretical foundations of the concept of lacunae, their
linguistic and cultural types, and examines the difficulties that arise in the translation process from a semantic
perspective. Problems of equivalence in expressing national-cultural units of the Uzbek language in English are
analyzed based on specific examples. The main translation methods for overcoming lacunae—descriptive trans-
lation, explicitation, adaptation, and partial use of equivalents—are discussed with reference to scholarly litera-

ture. The study emphasizes the need to take intercultural differences into account in practical translation.

Kalit so “zlar:lakuna, asliyat, tarjima nazariyasi, lisoniymadaniyat, o ‘zbek tili, ingliz tili, muqobillik, madaniy

lakunalar, chog ‘ishtirma tahlil, tarjima usullari.

Keywords: lacuna, source text, translation theory, linguistic culture, Uzbek language, English language,
equivalence, cultural lacunae, comparative analysis, translation methods.

KIRISH

Tarjima azaldan xalglarni ijtimoiy, siyosiy, iqti-
sodiy va madaniy jihatlardan o‘zaro bog‘lab kelgan
ko‘prik hisoblanadi. Qadim zamonlardan mamlakatlar
bir-biri bilan yaqin aloga o‘rnatishi uchun tarjimon-
larga muhtoj bo‘lgan. Millatlararo mustahkam aloqalar
o‘rnatishda xalqlar bir-birini to‘gri tushunishi zarur.
Bu jarayonda topgir tarjimonlarning xizmati ahamiyat-
lidir. Muayyan bir xalq jahon adabiyoti durdonalarini
mutola gilishi uchun tarjima gilingan asarlarga ehtiyoj
seziladi. Yoki ona tilidagi badiiy asarlarni chet tillariga
tarjima qilish uchun ham zukko tarjimonlar talab eti-
ladi. Asliyatni tarjima asarda ifodalash jarayonida
no‘xshashliklar yuzaga chiqib qoladi. Zamonaviy tarji-
mashunoslikda tillararo muvofiglik muammo va giyin-
chiliklari muhim masalalardan biri hisoblanadi. Turli
tillar o‘rtasida lug‘at(so‘z), ma’noviy va madaniy
tafovutlarning mavjudligi tarjima jarayonida qator
giyinchiliklarni yuzaga keltiradi. Bunday hodisa
madaniyatshunoslik va tilshunoslikni gamrab oladi. Bu
hodisaning asosiy sabablarini asliyatni tarjima qilin-
ganda ko‘rish mumkin. Muayyan asarni chet tiliga
tarjima qilganda asliyatdagi ba’zi birliklar ya’ni
madaniy va lisoniy unsurlarni tarjimada ifodalash
mushkul. Shunday muammolardan biri — lakuna
hodisasi bo‘lib, u bir tilda mavjud bo‘lgan tushuncha
yoki birlikning boshqa tilda to‘liq yoki qisman ifoda-
lanmasligi bilan bog‘liqdir. O‘zbek, ingliz tili o‘zaro
genetik va tipologik jihatdan farglanadi. Bu holat,

8https://www.merriam-webster.com/dictionary/lacuna

aynigsa, milliy-madaniy birliklar, ijtimoiy tushun-
chalar va mentalitetga xos lug‘at(so‘z) birliklar tarji-
masida yaqqol namoyon bo‘ladi.

Mavzuga oid adabiyotlar tahlili. Lakuna (lot. la-
cuna'® — bo‘shliq, yetishmovchilik) tushunchasi tarji-
mashunoslikka XX asrda kirib kelgan bo‘lib, u tillararo
ma’noviy jihatdan mos kelmaslik holatini ifodalaydi.
V.N. Komissarovning ta’kidlashicha, “lakuna — bu
ma’lum bir til birliklarining boshqa tilda tayyor ekviva-
lentga ega emasligi natijasida yuzaga keladigan hodisa-
dir” [2-97-104]. Lakuna fagat leksik darajada emas,
balki madaniy, ijtimoiy va konseptual darajada ham
namoyon bo‘lganligi bois uni faqat til hodisasi sifatida
emas, balki lisoniy-madaniy unsur sifatida tadqiq etish
lozim. Badiiy asarlardagi lakunalarni topgirlik bilan
tarjimada ifodalash bir-biridan ancha uzoq bo‘lgan til-
larning lisoniy va madaniy unsurlarini hamda muallif-
ning muddaosini saglab golish uchun ahamiyatlidir.

Lakunalarning asosiy turlari ilmiy adabiyotlarda
quyidagi turlarga ajratiladi:

Etnografik lakunalar-lisoniy-madaniy bo‘shliglar;

“Leksik lakunalar — so‘z darajasidagi bo‘shliglar;

Semantik lakunalar — tushuncha mavjud bo‘lsa-
da, ma’no doirasi mos kelmasligi;

Madaniy lakunalar — milliy urf-odat, an’ana va
mentalitet bilan bog‘liq birliklar;

Pragmatik lakunalar — nutq vaziyati va kommu-
nikativ muhitga bog‘liq farqlar”’[3-45-52].

Bu tasnif tarjima jarayonida lakunalarni aniglash
va ularga mos usulni tanlashda muhim ahamiyatga ega.
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Etnografik

[ELOLEIET

Lakunalar
turlar

1-chizma. Lakunalar turlari

Tarjima nazariyasida lakuna muammosi ekviva-
lentlik masalasi bilan bevosita bog‘liq. A.D. Shveyser
tarjimani “madaniyatlararo mulogot shakli sifatida
talgin qgilib, lakunalarni ana shu muloqotdagi asosiy
to‘siqlardan biri deb hisoblaydi” [4-112-119].

P. Nyumark fikricha, “agar to‘g‘ridan-to‘g‘ri
ekvivalent mavjud bo‘lmasa, tarjimon tavsifiy tarjima,
izohlash yoki adaptatsiya usullaridan foydalanishi lo-
zim” [5-94-101]. Bu yondashuv, aynigsa, milliy-
madaniy birliklar tarjimasida samarali hisoblanadi.

ogsoqol

pragmatik

TAHLIL VA NATIJA

O‘zbek tilidagi ko‘plab birliklar ingliz tilida to‘liq
mugobilga ega emas. Masalan:

ogsogol — jamiyatdagi ijtimoiy-axlogiy mavgeni
ifodalaydi;

mahalla — fagat hududiy emas, balki ijtimoiy in-
stitut sifatida faoliyat yuritadi;

ibo-hayo — keng ma noli madaniy tushuncha.

qo ‘shnichilik-o ziga xos madaniy tushuncha

sovchilik- o ziga xos madaniy tushuncha

o'zbek

tiliga xos
ayrim
lakunalar

ibo-hayo

2-chizma. o‘zbek tiliga xos ayrim lakunalr

Ingliz tilida mahalla tushunchasi ko‘pincha neigh-
borhood yoki community so‘zi bilan beriladi, ammo bu
birliklar o‘zbek madaniyatidagi mahalla institutining
ijtimoiy funksiyalarini to‘liq aks ettira olmaydi. “Shu
bois tarjimonlar ko‘pincha izohli yoki kengaytirilgan
tarjima usuliga murojaat giladilar”[6-21-27].

O‘zbek tiliga xos lakunalarning rus tilidagi ifoda-
lanishi

Rus tili o‘zbek tili o‘rtasida ham lakunalar
mavjud. Masalan, kelin salom, to ‘y marosimlari, quda-
anda munosabatlari rus tilida bevosita ekvivalentga
€ga emas.

V.G. Vinogradov ta’kidlaganidek, “bunday hol-
larda tarjimada transliteratsiya + izoh yoki funksional
analogiya usuli qo‘llaniladi”[7-67-73] Masalan, kelin
salom iborasi rus tilida ko‘pincha tavsifiy tarzda
izohlanadi.

Lakunalarni bartaraf etishning asosiy tarjima usul-
lari mavjud. IImiy adabiyotlarga tayangan holda lakun-
alarni tarjima gilishda quyidagi usullar ajratiladi:

1.Tavsifiy tarjima

2.1zoh bilan tarjima

3.Adaptatsiya

4.Qisman ekvivalent orgali tarjima

5.Transliteratsiya va sharhlash
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Tavsifiy tarjima

Transliteratsiya
va sharhlash

1zoh bilan
tarjima

Lakunalar

tarjima
usullari

Qisman
ekvivalent orgali
tarjima

3-chizma. Lakunalar tarjima usullari

“Bu usullarni to‘g‘ri tanlash tarjimaning semantik
anigligi va madaniy mosligini ta’minlaydi”[8-106—
112].

XULOSA

Tadgiqot shuni ko‘rsatadiki, o‘zbek tiliga xos
lakunalar ingliz tiliga tarjima jarayonida sezilarli giyin-
chiliklar tug‘diradi. Lakunalar nafaqat til tizimi, balki
madaniyatlararo nomuvofiqliklar bilan ham o‘zaro
bog‘lig. Shuning uchun tarjimon nafaqat til bilimiga,
balki asliyatdagi madaniy unsurlarni tushunish va
ularni tarjimada ravon ifodalay olish layogatiga ham
ega bo‘lishi talab etiladi. Lakunalarni muvaffaqiyatli
bartaraf etish tarjima sifatini oshiradi va madani-
yatlararo mulogotni samarali giladi.
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Annotation.

Diachronic approaches constitute a fundamental dimension of theoretical linguistics, as they enable scholars
to investigate the principles governing language change and structural evolution over time. This study examines
the major diachronic models that have shaped linguistic theory from the nineteenth century to contemporary
frameworks. It provides a systematic overview of comparative-historical linguistics, structuralist interpretations
of systemic change, generative explanations grounded in formal grammar, and usage-based as well as cognitive
perspectives that emphasize functional and conceptual motivations. The paper critically evaluates the epistemo-
logical assumptions, methodological tools, and explanatory strengths of these models in accounting for phonolog-
ical shifts, morphological restructuring, syntactic reanalysis, and semantic change. Particular attention is devoted
to the interaction between internal linguistic mechanisms and external socio-cultural factors in shaping diachronic
developments. By synthesizing classical and modern approaches, the study argues that diachronic research not
only reconstructs historical stages of language but also contributes significantly to theoretical debates concerning
linguistic universals, variation, grammatical architecture, and the nature of linguistic competence. The findings
demonstrate that diachronic models provide an indispensable framework for understanding language as a dy-
namic, adaptive, and cognitively grounded system.

Adnotacja.

Podejscia diachroniczne stanowig fundamentalny wymiar jezykoznawstwa teoretycznego, poniewaz umozli-
wiajg badaczom analize zasad rzgdzgcych zmiang jezykowq oraz ewolucjq struktur w czasie. Niniejsze opra-
cowanie omawia glowne modele diachroniczne, ktore ksztaltowaly teorie jezykoznawczq od XIX wieku po
wspotczesne koncepcje. Przedstawia systematyczny przeglgd jezykoznawstwa poréwnawczo-historycznego,
strukturalistycznych interpretacji zmiany systemowej, wyjasnien generatywnych opartych na gramatyce formal-
nej, a takze perspektyw opartych na uzyciu oraz kognitywnych, ktore podkreslajq motywacje funkcjonalne i kon-
ceptualne.

Artykut poddaje krytycznej analizie zalozenia epistemologiczne, narzedzia metodologiczne oraz potencjat
wyjasniajgcy tych modeli w zakresie opisu przesunigé fonologicznych, restrukturyzacji morfologicznej, reanalizy
sktadniowej oraz zmiany semantycznej. Szczegolng uwage poswiecono interakcji miedzy wewnetrznymi mechaniz-
mami jezykowymi a zewnetrznymi czynnikami spoteczno-kulturowymi w ksztattowaniu procesow diachronicznych.

Poprzez synteze podejsé¢ klasycznych i nowoczesnych opracowanie dowodzi, ze badania diachroniczne nie
tylko rekonstruujq historyczne etapy rozwoju jezyka, lecz takze w istotny sposob przyczyniajg sie do debat te-
oretycznych dotyczgcych uniwersaliow jezykowych, zmiennosci, architektury gramatycznej oraz natury kompe-
tencji jezykowej. Wyniki wskazujq, ze modele diachroniczne stanowiq niezbedne ramy dla rozumienia jezyka jako
systemu dynamicznego, adaptacyjnego i zakorzenionego poznawczo.

Keywords: Diachronic linguistics; theoretical linguistics; language change; linguistic evolution; compara-
tive method; structuralism; generative grammar; cognitive linguistics; grammaticalization; reanalysis.

Stowa kluczowe: jezykoznawstwo diachroniczne, jezykoznawstwo teoretyczne; zmiana jezykowa, ewolucja
Jjezyka,; metoda poréwnawcza; strukturalizm; gramatyka generatywna, jezykoznawstwo kognitywne,; gramatyka-
lizacja; reanaliza.

Introduction mechanisms responsible for phonological, morpholog-

Language is not a static entity but a continuously
evolving system shaped by internal structural dynamics
and external socio-cultural influences. Diachronic ap-
proaches in theoretical linguistics seek to explain how
and why languages change across time, examining the

ical, syntactic, and semantic transformation. While syn-
chronic linguistics analyzes language at a specific mo-
ment, diachronic inquiry introduces a temporal dimen-
sion, allowing scholars to trace developmental
trajectories and identify patterns of systematic change.
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The origins of diachronic research can be traced to
nineteenth-century comparative-historical linguistics,
which established the scientific study of language
change through the comparative method. By identify-
ing regular sound correspondences and reconstructing
proto-languages, early linguists demonstrated that lan-
guage evolution follows systematic principles rather
than random fluctuation. This foundational work laid
the groundwork for theoretical reflection on the nature
of linguistic systems and historical development.

In the twentieth century, structuralist linguistics
reconceptualized language as an interconnected system
of elements. From this perspective, language change
was interpreted as a reorganization within a structured
network of oppositions and relations. Structuralist
models emphasized systemic balance and functional re-
distribution, suggesting that changes in one part of the
linguistic system inevitably affect other components.
This approach contributed significantly to understand-
ing how languages maintain structural coherence de-
spite ongoing transformation.

Generative linguistics introduced a new dimen-
sion to diachronic theory by focusing on the internal
grammar of speakers. Within this framework, language
change is often explained through processes such as pa-
rameter resetting, reanalysis, and shifts in underlying
syntactic representations. Diachronic change, there-
fore, is viewed as a consequence of modifications in the
mental grammar acquired by successive generations of
speakers. This perspective highlights the role of lin-
guistic competence and universal principles in shaping
historical developments.

More recent theoretical models, particularly us-
age-based and cognitive approaches, have emphasized
the importance of frequency, analogy, grammaticaliza-
tion, and conceptualization in language change. These
frameworks argue that linguistic evolution emerges
from patterns of language use and cognitive processing
rather than solely from abstract formal mechanisms.
Consequently, diachronic change is seen as an emer-
gent property of interaction between cognition, com-
munication, and social context.

Furthermore, contemporary research increasingly
integrates interdisciplinary insights from sociolinguis-
tics, psycholinguistics, and evolutionary linguistics.
Social factors such as language contact, bilingualism,
prestige, and community norms play a significant role
in accelerating or constraining change. At the same
time, cognitive constraints and processing efficiency
influence which innovations become stabilized within
a linguistic system.

Theoretical linguistics benefits profoundly from
diachronic inquiry because historical data test and re-
fine theoretical assumptions. Explanatory adequacy in
linguistics requires that models account not only for
synchronic structure but also for historical develop-
ment. Diachronic evidence reveals pathways of change,
identifies recurrent patterns such as grammaticalization
cycles, and challenges static conceptions of grammar.

In this regard, diachronic approaches function as
both descriptive and explanatory tools. They recon-
struct earlier stages of languages, clarify mechanisms
of transformation, and illuminate the dynamic interplay

between structure, cognition, and society. As linguistic
theory continues to evolve, diachronic models remain
essential for understanding language as a complex,
adaptive, and historically grounded phenomenon.

Diachronic approaches in theoretical linguistics
focus on understanding how language structures evolve
over time, providing systematic frameworks for analyz-
ing grammatical categories such as possessiveness
(Shahbazli, 2026). Possessive constructions are central
to diachronic research because they encode ownership,
kinship, and more abstract social and cognitive rela-
tions.

A comprehensive diachronic analysis requires ex-
amining both internal linguistic mechanisms, including
grammaticalization, analogy, reanalysis, and semantic
extension, and external factors, such as language con-
tact, sociocultural interaction, and pragmatic pressures.
Internal mechanisms, such as grammaticalization, in-
volve the gradual shift of independent lexical items into
bound morphemes or affixes, often accompanied by a
semantic narrowing or broadening, depending on con-
textual usage. Analogy allows speakers to generalize
patterns across linguistic categories, leading to regular-
ization and the formation of new morphological or syn-
tactic structures. Reanalysis occurs when a previously
established construction is interpreted differently by
speakers, triggering shifts in syntactic alignment or se-
mantic interpretation. Semantic extension reflects the
ability of language to expand the meanings of existing
forms, enabling the expression of more abstract rela-
tional or social concepts over time (Bybee, 2010).

External factors also play a critical role in shaping
the evolution of possessive constructions. Language
contact, whether through bilingualism, trade, or migra-
tion, introduces new forms, structures, and meanings,
often resulting in borrowing, convergence, or calquing
of grammatical patterns. Sociocultural dynamics, in-
cluding changes in social hierarchy, kinship structures,
and communicative norms, can influence which pos-
sessive constructions are preferred, reinforced, or grad-
ually replaced. These external pressures interact with
internal linguistic tendencies to produce observable di-
achronic patterns that reveal both universal and lan-
guage-specific trajectories (Nichols, 1988).

The transformation of possessive markers from in-
dependent lexical items to bound morphemes exempli-
fies this complex interaction between structural pres-
sures and repeated patterns of usage within speech
communities. This process often unfolds incrementally,
with transitional stages in which archaic and innovative
forms coexist, reflecting the gradual nature of linguistic
adaptation and reorganization. Comparative-historical
and structural approaches provide the methodological
backbone for tracing these developments across typo-
logically distinct languages, allowing scholars to recon-
struct proto-forms, identify regular correspondences,
and map pathways of grammatical evolution. Literary
texts, historical documents, and corpus-based evidence
serve as crucial data sources, revealing not only the
forms themselves but also their functional distribution,
frequency of use, and contextual constraints (Campbell,
2013). Such multi-layered analysis demonstrates how
possessive constructions evolve through the interplay
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of cognitive, structural, and social forces, offering in-
sight into the broader mechanisms underlying language
change and the dynamic nature of grammatical sys-
tems.

From a structuralist perspective, language is an in-
terconnected system, and diachronic change in posses-
sive constructions often results from systemic reorgan-
ization. Modifications in morphology may trigger ad-
justments in syntax or word order, reflecting
compensatory processes within the linguistic system.
Historical corpora and literary texts illustrate the grad-
ual nature of systemic adaptation, highlighting the im-
portance of studying both structural and semantic di-
mensions in possessive evolution (Harris, 1993; Bybee,
2010).

Generative approaches provide a formal lens for
understanding diachronic change by linking syntactic
transformations to reanalysis within speakers’ mental
grammars. These models focus on how internalized
grammatical knowledge—sometimes referred to as
Universal Grammar—shapes the ways in which lin-
guistic structures can evolve over time. In the context
of possessive constructions, such reanalysis may in-
volve shifts in agreement patterns, constituent order, or
the morphological encoding of relationships between
possessor and possessed elements. For example, a pos-
sessive pronoun that was previously treated as an inde-
pendent noun phrase may become reanalyzed as a clitic
or affix, triggering adjustments in surrounding syntac-
tic structures to accommodate the new configuration.

Formal generative models allow linguists to for-
mulate testable hypotheses and predict historical devel-
opments in grammatical categories, effectively bridg-
ing observable diachronic changes with abstract syntac-
tic principles. By providing a formal representation of
internalized linguistic competence, generative ap-
proaches help explain why certain patterns recur across
languages and why some transformations, such as the
grammaticalization of possessive markers or the reor-
dering of constituents in noun phrases, appear more fre-
quently than others (Lightfoot, 1999; Nichols, 1988).

For possessiveness, this approach clarifies recur-
ring pathways of change, including the transition from
independent lexical items to bound morphemes, the
emergence of new agreement paradigms, or the restruc-
turing of argument relations within clauses. Addition-
ally, generative models can account for cross-linguistic
variation by identifying which diachronic changes are
constrained by universal principles and which are influ-
enced by language-specific parameters. This formal
perspective is particularly useful when analyzing lan-
guages with rich morphological systems or complex
agreement patterns, as it provides a coherent theoretical
framework for understanding both the directionality
and limits of grammatical evolution.

Cognitive and usage-based frameworks highlight
that diachronic change emerges from repeated patterns
of use, analogy, and communicative pressures. Posses-
sive constructions may evolve from concrete lexical
forms to more abstract and bound markers, reflecting
both cognitive schematization and discourse-driven
frequency effects. Corpus-based analyses of historical

texts demonstrate how entrenched patterns of usage re-
inforce schematic constructions, promoting grammati-
calization and semantic broadening of possessive mark-
ers (Bybee, 2010; Hopper & Traugott, 2003). These
findings underscore that possessiveness is shaped not
only by formal rules but also by human cognition and
social interaction.

Modern diachronic research integrates structural,
formal, and cognitive insights to achieve a comprehen-
sive understanding of language change. Possessive
constructions serve as diagnostic features for tracing
broader diachronic transformations, providing evi-
dence of structural reorganization and semantic reinter-
pretation within natural languages. By situating posses-
siveness at the intersection of form, meaning, and cog-
nition, researchers can explore how grammatical
categories evolve across typologically distinct lan-
guages. Integrative perspectives reveal the combined
influence of systemic, cognitive, and functional factors
in shaping the historical development of possessive
markers (Bybee, 2010; Hopper & Traugott, 2003). This
multidimensional approach highlights that diachronic
studies must account for multiple interacting dimen-
sions to fully explain the evolution of linguistic struc-
tures.

Conclusion

Diachronic approaches in theoretical linguistics
provide a comprehensive framework for understanding
language as a historically evolving and structurally dy-
namic system. By integrating temporal depth into lin-
guistic analysis, these approaches move beyond static
description and offer explanatory models for the mech-
anisms that shape linguistic transformation across gen-
erations. This temporal perspective allows linguists to
trace not only the emergence and decline of linguistic
forms but also the processes through which grammati-
cal categories, such as possessiveness, undergo system-
atic modification over time (Shahbazli, 2026).

The examination of comparative-historical, struc-
turalist, generative, and cognitive frameworks demon-
strates that each paradigm contributes distinct theoreti-
cal insights into the nature of language change. Com-
parative-historical ~ linguistics  established  the
methodological foundation for identifying systematic
correspondences and reconstructing earlier stages of
languages, facilitating the understanding of both inher-
ited patterns and innovations. Structuralist theory em-
phasized the interdependence of linguistic elements
within a coherent system, highlighting how modifica-
tions in morphology or syntax often necessitate com-
pensatory changes elsewhere to maintain structural bal-
ance. Generative models introduced formal explana-
tions grounded in mental grammar and universal
principles, framing diachronic change as a reconfigura-
tion of speakers’ internalized linguistic competence.
Usage-based and cognitive approaches underscored the
role of frequency, analogy, conceptualization, and
communicative interaction in shaping language evolu-
tion, demonstrating that repeated patterns of use can
lead to entrenchment, grammaticalization, and seman-
tic broadening (Bybee, 2010; Hopper & Traugott,
2003).
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The synthesis of these perspectives reveals that no
single model alone fully accounts for the complexity of
language change. Diachronic development emerges
from the dynamic interaction of structural constraints,
cognitive processes, communicative needs, and socio-
cultural dynamics. Structural pressures guide possible
morphosyntactic transformations, cognitive mecha-
nisms facilitate generalization and analogical exten-
sion, while social and communicative contexts provide
the environment in which innovations take hold. Such
an integrative perspective demonstrates that linguistic
evolution is a multidimensional process, shaped by the
constant interplay of internal and external factors
(Nichols, 1988; Campbell, 2013).

Ultimately, diachronic inquiry strengthens theo-
retical explanation by systematically testing hypotheses
against historical and corpus-based data, uncovering re-
current patterns across languages, and validating mod-
els of language change. It deepens our understanding of
linguistic universals, typological variation, and the ar-
chitecture of grammar while affirming the inherently
adaptive and evolving character of human language.
Moreover, it highlights the practical relevance of dia-
chronic models for comparative studies, typological
classification, language reconstruction, and the under-

standing of cognitive and social mechanisms underly-
ing linguistic phenomena. For these reasons, diachronic
approaches remain indispensable to the advancement of
theoretical linguistics and to the broader study of lan-
guage as a dynamic, adaptive system shaped by time,
cognition, communication, and socio-cultural factors.
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Hocumenu KyﬂbmypHOﬁ navisimu, CumMe0JIUYecCKUx npedcmamenuﬁ U  KOJMNEeKMUBHO20 MUpPO6O33PEHUS. B
uccneoo8anuu UuHmezpupoeaHvl Cpa6Hum€Jleblﬁ, MUNONO2UYECKULL U KOSHUMUBHBLN NOOX00bI 05l 8bIAGNCHUSA KAK
o6u;ux 2JIeMEHMOo8 HACaeOus. npacepmanHcKoco A3vlka, mdaxk u HauMOHaﬂbH0-cneuu¢[mquKux KYJ1bmypHbIX
mapkepos. Ocoboe eHUMAHUE YOeNsAemcs KOHYenmyaibHOU Memaghope, KyJIbMYPHOU CUMBOIUKe (npupooad,
IHCUBONIHbIE, L;eema) U 83aUMOOCUCMBUI0  A3bIKA C BMHOKy]lbmypHOﬁ UOCHMUYHOCMBIO. P€3yﬂbmambl
NOKA3bI6Aiom, Ymo Qpazeonozus 6blcmynaem OUHAMUYECKUM UHMep eticom Mexcoy s3blK080U CMPYKMYpou u
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Abstract

This article examines the linguo-cultural foundations of phraseological units within the Germanic language
family. The study investigates structural, semantic, cognitive, and ethnocultural dimensions of phraseology in
English, German, and selected Scandinavian languages. Phraseological units are analyzed not only as fixed
linguistic formations but also as carriers of cultural memory, symbolic representation, and collective worldview.
The research integrates comparative, typological, and cognitive approaches in order to identify both common
Proto-Germanic heritage elements and nationally specific cultural markers. Particular attention is given to
conceptual metaphor, cultural symbolism (nature, animals, colors), and the interaction between language and
ethnocultural identity. The findings demonstrate that phraseology serves as a dynamic interface between linguistic
structure and cultural consciousness in Germanic linguistics.

Kniouesvie cnosa: ¢ppazeonocus, cepmanckue A3bIKU, AUHEBO-KYAbMYPOLO2US, KVIbIMYPHAS CUMBOIUKA,
KOHYenmyanibHas memagopa, YmHOKYIbmypHble MAPKEPbL.

Keywords: phraseology, Germanic languages, linguo-culturology, cultural symbolism, conceptual metaphor,
ethnocultural markers.

Phraseology occupies a central position in Ger-
manic linguistics as a domain where language, culture,
and cognition intersect, reflecting centuries of histori-
cal development, socio-cultural transformation, and
collective worldview. In the English, German, and se-
lected Scandinavian languages, phraseological units are
not only fixed linguistic expressions but also carriers of
cultural memory and symbolic representation. Their
study allows for a deep understanding of the interaction
between language and ethnocultural identity. Germanic
phraseology demonstrates a complex system in which
idiomatic expressions preserve archaic meanings, met-
aphorical structures, and culturally encoded values.
Linguo-culturology provides the theoretical and meth-
odological framework for identifying ethnocultural
markers, reconstructing historical symbolism, and in-
terpreting national mentality through linguistic forms.

Conceptual metaphor theory further clarifies how idi-
oms originate from embodied human experience,
showing shared cognitive models across Germanic lan-
guages, where metaphor is a reflection of both physical
experience and culturally mediated conceptual struc-
tures. Structurally, phraseological units in Germanic
languages exhibit stability, semantic unity, idiomatic-
ity, and reproducibility. They include verb-based con-
structions, binomials, fixed collocations, and compara-
tive models. Many idioms preserve lexical items that
are archaic in modern usage, thus maintaining a histor-
ical dimension and linking contemporary speech with
cultural heritage. Proto-Germanic heritage is apparent
in idioms reflecting warrior ethos, nature-centered cos-
mology, and fatalistic outlooks, illustrating continuity
between early Germanic culture and modern linguistic
forms. Cultural symbolism in Germanic phraseology is
manifested through nature, animals, and color imagery.
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Storms often signify conflict or chaos, forests denote
danger or mystery, and rivers or seas may symbolize
journeys or fate. Animal symbolism is deeply rooted in
mythology, where wolves often signify danger or ag-
gression, ravens represent wisdom or prophecy, and
bears embody strength or endurance. Colors function as
evaluative markers, black often conveying secrecy or
negativity, white purity or innocence, and red passion
or danger. These symbolisms provide insight into col-
lective cultural values, emotional perceptions, and eth-
ical norms embedded in language. Despite shared her-
itage, national differentiation in phraseology is evident.
English idioms frequently reflect maritime culture and
trade practices, German expressions emphasize crafts-
manship, discipline, and industrial life, whereas Scan-
dinavian idioms often mirror northern landscapes, cli-
matic conditions, and traditional folklore. Comparative
analysis reveals structural and semantic parallels along-
side culturally specific adaptations, confirming both ty-
pological unity and diversity within the Germanic lan-
guage family. Phraseology functions as a semiotic
bridge connecting linguistic form with cultural con-
sciousness, allowing speakers to encode, transmit, and
interpret social norms, historical experience, and col-
lective worldview. Cognitive and cultural approaches
integrated into the study of Germanic phraseology
show that idioms embody conceptual models, meta-
phorical mappings, and ethnocultural codes, making
them central to understanding the relationship between
language and thought. The analysis of phraseological
units demonstrates that language cannot be separated
from culture, as idioms convey meaning not only lexi-
cally and syntactically but also culturally and cogni-
tively. By examining phraseological units across Eng-
lish, German, and Scandinavian languages, researchers
can identify Proto-Germanic roots, reconstruct histori-
cal conceptualizations, and detect the evolution of eth-
nocultural markers in different linguistic environments.
This integrated approach highlights the interplay be-
tween inherited linguistic structures and innovative na-
tional adaptations, offering insights into both dia-
chronic and synchronic dimensions of phraseology.
Moreover, phraseology serves as a repository of cul-
tural memory, preserving ancient worldviews, mytho-
logical motifs, and traditional practices embedded in
everyday language. Idioms related to nature, animals,
colors, social behavior, and moral values provide evi-
dence of the enduring impact of cultural norms and col-
lective experience on linguistic forms. The study of
Germanic phraseology from a linguo-cultural perspec-
tive reveals that phraseological units are dynamic, mul-
tifunctional elements, functioning simultaneously as
linguistic signs, cognitive models, and cultural sym-
bols. Their analysis informs typological studies, cross-
linguistic comparisons, and the development of peda-
gogical methods in Germanic philology, enhancing un-
derstanding of language as a cultural artifact. In conclu-
sion, the linguo-cultural foundations of phraseological
units in Germanic languages demonstrate that idioms
serve as a crucial interface between linguistic structure
and cultural consciousness. They encode historical ex-
perience, convey national and regional identity, and re-

flect both shared Germanic heritage and individual na-
tional adaptations. By integrating structural, semantic,
cognitive, and ethnocultural perspectives, researchers
can fully appreciate the multifaceted role of phraseol-
ogy in shaping collective worldviews and mediating the
relationship between language and culture. The insights
gained contribute to Germanic linguistics, cognitive
linguistics, and comparative philology, offering theo-
retical frameworks for further research in linguo-cultur-
ology and the study of language as a cultural phenom-
enon.

Linguo-culturology, as a branch of contemporary
linguistics, examines the intricate interaction between
language and culture, asserting that linguistic
expressions are not neutral tools of communication but
carriers of socially and historically conditioned cultural
meanings. Within Germanic linguistics, phraseological
units exemplify this principle as they encode collective
beliefs, values, and traditions, reflecting both shared
Proto-Germanic heritage and nationally specific
cultural markers. The study of idioms, collocations, and
fixed expressions reveals the embeddedness of cultural
consciousness in linguistic structure, showing that
phraseology functions as a semiotic interface linking
cognitive processes with cultural identity. In English,

German, and Scandinavian languages, many
phraseological units preserve archaic lexemes,
mythological ~motifs, and symbolic imagery,

demonstrating the historical continuity of cultural
representation within language. Linguo-culturological
analysis enables researchers to identify ethnocultural
markers that distinguish national varieties, reconstruct
historical conceptualizations, and interpret idiomatic
usage as a reflection of collective worldview.
Methodologically, this approach integrates
comparative and typological studies with cognitive
linguistic principles, focusing on conceptual metaphor,
cultural symbolism, and the social functions of
idiomatic expressions. For instance, nature imagery,
animal symbolism, and color representation in
phraseological units provide insight into emotional,
ethical, and cognitive frameworks of speech
communities, revealing how environmental, historical,
and socio-cultural factors shape language. By
examining these units through a linguo-culturological
lens, researchers can uncover both universal patterns
shared across Germanic languages and culturally
specific adaptations, highlighting the dynamic
relationship between language, thought, and cultural
identity. The integration of linguo-culturology with
phraseological studies therefore not only enhances
understanding of idiomatic meaning and structure but
also demonstrates the inseparability of language and
culture in Germanic philology, offering a robust
framework for comparative, cognitive, and applied
linguistic research.

Conceptual metaphor theory, originating in
cognitive linguistics, posits that metaphor is not merely
a stylistic device but a fundamental mechanism of
human thought, shaping the way speakers perceive,
conceptualize, and express abstract experiences.
Within the framework of Germanic languages,
idiomatic  expressions often reflect underlying
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conceptual metaphors, whereby abstract concepts are
systematically mapped onto concrete, embodied
experiences. For example, in English, phrases such as
“time is money,” “grasp an idea,” or “the light of
knowledge” illustrate mappings from concrete domains
of economic activity, physical manipulation, and visual
perception onto abstract concepts like temporal value,
comprehension, and intellectual understanding.
Similarly, German idioms such as “den Nagel auf den
Kopf treffen” (to hit the nail on the head) or “das Herz
auf der Zunge tragen” (to wear one’s heart on the
tongue) exemplify metaphorical conceptualization
rooted in embodied experience and social practice.
Scandinavian idioms often reflect environmental and
cultural experiences, for instance, Norwegian
expressions linking storms and adversity or Swedish
idioms mapping journeys onto life challenges.
Conceptual metaphor theory enables researchers to
uncover these underlying cognitive patterns,
demonstrating that phraseological units are structured
not only semantically and syntactically but also
cognitively, reflecting culturally mediated mental
models. The analysis of metaphoric mappings in
phraseology reveals both cross-linguistic universals,
shared across the Germanic language family, and
national or regional variations, reflecting specific
historical,  environmental, and  socio-cultural
conditions. By integrating conceptual metaphor theory
with linguo-culturological analysis, the study of
Germanic phraseology demonstrates how idioms
encode complex cultural knowledge, shape collective
perception, and mediate the interaction between
language, thought, and culture. Conceptual metaphors
thus function as cognitive and cultural scaffolding,
allowing speakers to organize experiences, interpret
reality, and transmit values across generations, while
simultaneously preserving historical and ethnocultural
continuity within phraseological systems.
Phraseological units in Germanic languages
exhibit  distinctive  structural and  semantic
characteristics that distinguish them from ordinary
lexical combinations. Structurally, these units display
stability, reproducibility, and idiomatic integrity,
meaning that their constituent elements combine in
fixed or semi-fixed patterns to convey meanings that
cannot be deduced from the sum of individual words.
Verb-based constructions, binomial expressions,
collocations, and phrasal templates constitute common
structural types, and their internal organization often
reflects syntactic constraints specific to each language
while maintaining cross-linguistic parallels within the
Germanic family. Semantically, phraseological units
are notable for their idiomaticity, figurativeness, and
conceptual cohesion. Many idioms preserve archaic
lexemes, metaphorical meanings, and cultural
connotations that reveal historical and ethnocultural
continuity. For example, English expressions such as
“kick the bucket” or “spill the beans” convey meanings
entirely distinct from their literal interpretation, while
German idioms like “auf Wolke sieben sein” (to be on
cloud nine) or “mit jemandem ein Hithnchen rupfen”
(to settle a score with someone) demonstrate similar
metaphorical and cultural encoding. Scandinavian

languages, including Swedish, Norwegian, and Danish,
provide analogous units in which environmental,
social, and historical experiences are embedded in
linguistic form, often reflecting landscape, weather
conditions, and folklore traditions. Phraseological units
exhibit semantic cohesion through conventionalized
meaning, metaphorical mapping, and conceptual
blending, enabling speakers to convey complex ideas
succinctly while embedding culturally relevant
information. Furthermore, the interaction between
structure and semantics highlights the cognitive
dimension of idiomaticity, as speakers rely on mental
schemata, cultural knowledge, and metaphorical
reasoning to interpret and produce phraseological
expressions. Comparative analysis across Germanic
languages reveals both universal structural patterns and
culturally specific semantic nuances, demonstrating
that while phraseological units share typological
characteristics, their semantic interpretation is
mediated by national culture, historical development,
and social context. In addition, phraseology often
functions at multiple semantic levels simultaneously,
combining literal, figurative, evaluative, and pragmatic
meanings within a single unit, which enhances
expressive potential and contributes to the richness of
linguistic communication. Therefore, the study of
structural and  semantic  characteristics  of
phraseological units provides insights not only into the
organization of linguistic material but also into the
cognitive and cultural processes that underlie the
creation, transmission, and interpretation of idiomatic
expressions in Germanic languages.
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