ISSN 2520-6990

Earthfsciences:

Medicalfsciences
iTechnicalfsciences
E@cmxm@abm

IBhilologicalfsciences
= @@‘.‘mrm

AN

=/ -

+




slloquium-journal
ISSN 2520-6990
ISSN 2520-2480
Colloguium-journal Ne49 (242), 2025
Czesc 1

(Warszawa, Polska)

Redaktor naczelny - Pawet Nowak

Ewa Kowalczyk

Rada naukowa

Dorota Dobija - profesor i rachunkowosci i zarzadzania na uniwersytecie Kozminskiego

Jemielniak Dariusz - profesor dyrektor centrum naukowo-badawczego w zakresie organizacji i miejsc pracy, kierownik katedry
zarzadzania Miedzynarodowego w Ku.

Mateusz Jabtonski - politechnika Krakowska im. Tadeusza Kosciuszki.

Henryka Danuta Stryczewska — profesor, dziekan wydziatu elektrotechniki i informatyki Politechniki Lubelskiej.

Bulakh Iryna Valerievna - profesor nadzwyczajny w katedrze projektowania srodowiska architektonicznego, Kijowski narodowy
Uniwersytet budownictwa i architektury.

Leontiev Rudolf Georgievich - doktor nauk ekonomicznych, profesor wyzszej komisji atestacyjnej, gtéwny naukowiec
federalnego centrum badawczego chabarowska, dalekowschodni oddziat rosyjskiej akademii nauk

Serebrennikova Anna Valerievna - doktor prawa, profesor wydziatu prawa karnego i kryminologii uniwersytetu Moskiewskiego
M.V. Lomonosova, Rosja

Skopa Vitaliy Aleksandrovich - doktor nauk historycznych, kierownik katedry filozofii i kulturoznawstwa

Pogrebnaya Yana Vsevolodovna - doktor filologii, profesor nadzwyczajny, stawropolski paristwowy Instytut pedagogiczny

Fanil Timeryanowicz Kuzbekov - kandydat nauk historycznych, doktor nauk filologicznych. profesor, wydziat Dziennikarstwa,
Bashgosuniversitet

Aliyev Zakir Hussein oglu - doctor of agricultural sciences, associate professor, professor of RAE academician RAPVHN and
MAEP

Kanivets Alexander Vasilievich - kandydat nauk technicznych, profesor nadzwyczajny Wydziat Agroinzynierii i Transportu
Drogowego, Paristwowy Uniwersytet Rolniczy w Pottawie

Yavorska-Vitkovska Monika - doktor edukaciji, szkota Kuyavsky-Pomorsk w bidgoszczu, dziekan nauk o filozofii i biologii; doktor
edukacji, profesor

Chernyak Lev Pavlovich - doktor nauk technicznych, profesor, katedra technologii chemicznej materiatéw kompozytowych
narodowy uniwersytet techniczny ukrainy , Politechnika w Kijowie”

Vorona-Slivinskaya Lyubov Grigoryevna - doktor nauk ekonomicznych, profesor, St. Petersburg University of Management
Technologia i ekonomia

Voskresenskaya Elena Vladimirovna doktor prawa, kierownik Katedry Prawa Cywilnego i Ochrony Wtasnosci Intelektualnej w
dziedzinie techniki, Politechnika im. Piotra Wielkiego w Sankt Petersburgu

Tengiz Magradze - doktor filozofii w dziedzinie energetyki i elektrotechniki, Georgian Technical University, Thilisi, Gruzja
Usta-Azizova Dilnoza Ahrarovna - kandydat nauk pedagogicznych, profesor nadzwyczajny, Tashkent Pediatric Medical Institute,
Uzbekistan

Oktay Salamov - doktor filozofii w dziedzinie fizyki, honorowy doktor-profesor Miedzynarodowej Akademii Ekoenergii, docent
Wydziatu Ekologii Azerbejdzanskiego Uniwersytetu Architektury i Budownictwa

Karakulov Fedor Andreevich — researcher of the Department of Hydraulic Engineering and Hydraulics, federal state budgetary
scientific institution "all-Russian research Institute of hydraulic Engineering and Melioration named after A. N. Kostyakov", Rus-
sia.

Askaryants Wiera Pietrowna - Adiunkt w Katedrze Farmakologii, Fizjologia. Taszkencki Pediatryczny Instytut Medyczny. miasto

Taszkent
Google ®issuu calameo [l sicesre.
‘&INDPX@ COPERNICUS

TN T E R N AT T ON AT

. HAYYHAS 3AEKIPOH HAS
ANOTEKA

- LIBRARY.RU
«Colloguium-journal»
Wydawca «Interdruk» Poland, Warszawa
Annopol 4, 03-236
E-mail: info@colloquium-journal.org
http://www.colloquium-journal.org/




CONTENTS

MEDICAL SCIENCES
Peea T.B., BodHaptok H. 1., LLlenecm K.B.
3ABOAHHA TA CYHACHI NPUHUMNN KOMMEKCHOT PEAEI}'IITALI,I'I' NOCTKOBIAHOTO CUHAPOMY ................... 5
Reva T.V., Bodnariuk N.I.,, Shelest K.V.
OBJECTIVES AND MODERN PRINCIPLES OF COMPREHENSIVE REHABILITATION OF POST-COVID SYNDROME ...... 5

Reva T.V., Amaritsa E.G., Natyazhko M.H.
CARDIAC REHABILITATION AFTER MYOCARDIAL INFARCTION: MODERN APPROACHES TO RESTORING HEART
L = I SRRt 9

Xyxnina O.C., MaHOpuk O.€., lLlenecm K.B., BoOHaptok H. I.

BMJ/INB BONOBUX TOKCUHIB TA TPABMATUYHUX YPAXKEHb HA CY,CI,VIHHVIVI EH,CI,OTE}'IIVI TA

AN I @ T I = 100 S PSPPSRIt 13
Khukhlina O.S., Mandruk O.E., Shelest K.V.,, Bodnariuk N.I.

INFLUENCE OF WAR TOXINS AND TRAUMATIC INJURIES ON VASCULAR ENDOTHELIUM AND

CARCINOGENESIS ... ettt eeeeiee e e ettt cre e e e e e et et aeeeeeeeaataa e eeeesaaatannsaseessssannnnsasessssssnnnnseeesssssannseseessssnnnnneesesssssen 13

Bopetiko O. C.,, Cudopuyk P. I.,, Kocmie I. B.,, Bopetiko J1. [.

ANHAMIKA I'IIC/'I’r'IOI'IEPALI,IVIHOFO NEPIOCAY Y XBOPUX 13 KOMOPBIAHOK MATOJIOTIEKD ....covvvvceeeeeeeeeee, 16
Boreiko O. S.,, Sydorchuk R. I.,, Kostiv I. V.,, Boreiko L. D.
POSTOPERATIVE PERIOD DYNAMICS IN PATIENTS WITH COMORBID PATHOLOGY ...ccvvviiiieeiieeeeiicee e 16

Buryniuk-Hloviak Kh. P., Kretsu Nataliia M., Lakusta T., Voloshyna O., Kholodenko Ye.
CASE FROM PRACTICE. COURSE OF HYPOXIC ISCHEMIC ENCEPHALOPATHY IN A NEWBORN ......ccevvvvvvviieeeeeeenn, 21

Bnacrok M.M., KOp’eesa J1.M.

NCUXOEMOLIMHWUIA CTPEC TA MOrO BMNJINB HA PENPOAYKTUBHE 310POB’A HIHOK ..., 24
Vlasiuk M.M., Yurieva L.M.
PSYCHO-EMOTIONAL STRESS AND ITS IMPACT ON WOMEN'S REPRODUCTIVE HEALTH ....vvieiiiiieceeeceeeceeeeee 24

Peea T.B., N'onoeka M. I., PycHak M.C.

OCOBJIUBOCTI BIAHOBJTIEHHA NEFEHEBOI ®YH KLI,I'I'y MAUIEHTIB 13 XPOHIYHNM OBCTPYKTUBHUM
3AXBOPHOBAHHAM NEFEHb NICAA 3ATOCTPEHHA (OTNIAL JUTEPATYPU) ..t e 27
Reva T.V., Holovka M.l,, Rusnak M.S.

PECULIARITIES OF PULMONARY FUNCTION RECOVERY IN PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY
DISEASE AFTER EXACERBATION (LITERATURE REVIEW).....uuviiiiiieieeeieee e eeeee e eeteeeeeeteee e eeeeeeeeteeeeeeaneeeeenneseeesneeeenns 27

BanaHrk I.B.,Fonoeka M.l., BoOHaprok H. I.

I'II,EI,CTyI'IHVIVI TA HEBE3MEYHUI BPYLIENTbO3. OCHOBHI NPUHUWNWU AIATHOCTUKU XBOPOBU (Orn4aA4
JHITEPATYPU) ettt ettt ettt e ettt e e et e e e et e e e e eataee e easeaeeaabeeeeaasaaaeeabsaaeeastaseeassssaeaasseeaestasasanssaeesnsbseeentaeseannees 31
Balanyuk 1.V., Golovka M.l.,, Bodnaryuk N. I.

INCLUDING AND DANGEROUS BRUCELLOSIS. BASIC PRINCIPLES OF DISEASE DIAGNOSTICS (LITERATURE
REVIEWV) . ettt eittee ettt e ettt e sttt e e ettt e e et e e e saaaeeeess e e e eaneeeeesasaeeeasssaee e nseeeesaneeeeanssaeesansseeesanseeeassseeesansnesesneneennnsaeenanes 31

Sokolenko M. O., Hrezhynets M. V., Hlyshak N. S.,
MODERN CONCEPTS OF POST-COVID SYNDROME (LITERATURE OVERVIEW)....uvvvieieeiieirrieeeeeeeeeireeeee e eeeinvveees 34

lypuk B.C., Op’esa J1.M.
BMNUB HAAMIPHOI BATW | OXXMPIHHA HA PEMPOAYKTUBHY ®YHKLIKO MIHKW.......ocvoeevrieeveveeeeeee e, 37
Huryk V.S., Yurieva L.M.
THE IMPACT OF OVERWEIGHT AND OBESITY ON WOMEN'S REPRODUCTIVE FUNCTION .....ccovcveiiiiieeeniieeennee 37



Amumpieea [.B., YepHauyk 4.10., 3eapuy O. I, Hiuynsk A.C., Flop6amrok I.B.

CYYACHI NMornagu HA NATO®I310/10TIYHI MEXAHI3MW BUHUKHEHHA TOCTPOI CEPLIEBOT HEAOCTATHOCTI
(OTTIAL TUTEPATYPY) oot ees e e e s s e e e s eees s sese e eeesaeeee s eeeseseseeseeseseseeeseseeseseseeeenaeees 40
Dmytrieva D.V., Chernachuk D.Yu., Zvarych O.l, Nitsulyak A.S., Gorbatyuk |.B.

MODERN VIEWS ON PATHOPHYSIOLOGICAL MECHANISMS OF ACUTE HEART FAILURE (LITERATURE REVIEW) .40

BypeHrok-Ionoe’sik X.I1., >Kmypko KO.0., KanawHikoe B.A., Cmynapik [.B.

MOANDIKOBAHI ®PAKTOPU PU3NKY TNMNOKCUYHO-ILLEMIY HOI EHLI,ECDA}'IOI'IATI'I'. ornAaa NITEPATYPMH. ......... 43
Buryniuk-Hloviak Kh.P., Zhmurko Yuliia O., Kalashnikov V.A., Stuparik D.V.
MODIFIED RISK FACTORS FOR HYPOXIC-ISCHEMIC ENCEPHALOPATHY. A REVIEW OF THE LITERATURE. ............ 43

XyxniHa O.C., MaHOpuk O.€., KocmuHsiH A.l.

BMN/INB TUPEOTOKCMKO3Y HA CEPLIEEBO-CYANHHY CUCTEMY: CYHACHI ACTTEKTU ...ovieieiiieieeec e 46
Khukhlina O.S., Mandryk O.Ye., Kostynian A.l.
THE IMPACT OF THYROTOXICOSIS ON THE CARDIOVASCULAR SYSTEM: MODERN ASPECTS .....ccooviiiiviiiniiinnnee, 46

Sokolenko M. O.,, Martynenko V. V.,, Puchok Y. M., Berezka. E. I.

RESEARCH INTO THE MECHANISMS OF TRANSMISSION AND IMMUNOPROPHYLAXIS OF HEPATITISA............... 50
CokosieHko M. O., MapmuHeHko B. B., lMy4ok FO. M., bepe3ska E. I.
OOCNIAKEHHA MEXAHI3MIB MEPEOAYI TA IMYHOMPO®INTAKTURKU TEMATUTY A ooeeeeeeeeeeeeeeeeeeeeeeeeeeeevevevenenens 50

Sokolenko M. O., Moskaliuk V. D., Kuruts M. V., Osovska N. V.
CLINICAL AND DIAGNOSTIC ASPECTS OF VIRAL EXANTHEMS ...ttt et e e e e enans 54

Maezacsb €.11, Op'esa J1.M.

HEBIAKNAOHA KOHTPALIENLIA Y NIANITKOBOMY BILI: CYYACHWIM NOTNAL HA MTPOBIEMY ..., 57
Magas E.P., Yurieva L.M.
EMERGENCY CONTRACEPTION IN ADOLESCENCE: A MODERN VIEW OF THE PROBLEM .....ccccoiiiiiiiiiiieiiiiieeen. 57

Sokolenko M. O,, Polishchuk D. O., Stan L. V.,

BRUCELLOSIS: EPIDEMIOLOGY AND PREVENTION (LITERATURE REVIEW) ..ottt 60
Peea B.b., Kucenbosa A.A, KoeaneHko 0.0
XIPYPIIYHUIA naxiga 4o AIArHOCTUKU TA TIKYBAHHA CUHAPOMY MENTOPI-BEMCA ..o, 62

Reva V.B., Kiselyova A.A., Kovalenko O.0.
SURGICAL APPROACH TO THE DIAGNOSIS AND TREATMENT OF MALLORY-WEIS SYNDROME ......cccevvvvuerrrennnnn. 62

Tanacecky 4. 4., Tpoghimoea 10.0., flasudeHko O. M.

NCUTAKO3: AIATHOCTUYHI BUKIMKU TA BHAYEHHA METATEHOMHOIO CEKBEHYBAHHA Y BUABJTEHHI
ATUNOBUX POPM ( OTTIAL JTITEPATYPU ) oottt sttt sttt sttt et st sttt st st e s snenane s 65
Tanasesku D. D., Trofimova Y. O., Davydenko O.M.

PSITTACOSIS: DIAGNOSTIC CHALLENGES AND THE ROLE OF METAGENOMIC SEQUENCING IN DETECTING
ATYPICAL FORMS (LITERATURE REVIEW) c.veeeieiiiiittieeeee e eeeitteee e e e e seettreee e e e e sesaabeeeeesesesesstasseeseeesesssnssessesssensssssnees 65

Mockanrok O.I1., TaHacecky 4. ., Tpoghimoea KO.0., ®pauissH M. O., BeHmoHrok B./].

MPOBJIEMW PAHHBLOT AIATHOCTUKM TA MPOPINAKTUKM BEHO3HOIO TPOMBO3Y HUMKHIX KIHLIBOK Y
XIPYPIIYHIA MPAKTULL ( OTJTALL JUTEPATYPU ).ttt ettt n s s s et s 69
Moskaliuk O. P., Tanasesku D. D., Trofimova Y. O., Fratsiian M. O., Ventoniuk V. D.

PROBLEMS OF EARLY DIAGNOSIS AND PREVENTION OF VENOUS THROMBOSIS OF THE LOWER EXTREMITIES IN
SURGICAL PRACTICE (LITERATURE REVIEW) .. ettt ettt ettt e ettt e e et e e e sttt e e e e ata e e eeatae e eabeeaesnbaeaennnsaesennnes 69

Olenovych O., Khorkholiuk Yu., Kozlovska I.
CHRONIC VENOUS DISEASE AND DIABETIC ANGIOPATHY: OVERLAPPING PATHOPHYSIOLOGY AND
COMMONALITIES (lIEEratUr@ FEVIEW) . .evieeiieeiirieeieeeeeciiteeeeee e eesettareeeeeeeseabareeeseeesesssraeseeessessssrseseeeesessssseneeeseenannses 72



EARTH SCIENCES
Ucaee C.A.., AMupacnaHoea T.I".
3ATPA3SHEHUE TAXE/bIMW METAJIJTAMU HA HOXKHOM CK/IOHE BEO/1bLLIOTO KABKA3A: HA MPUMEPE
LUEKMHCKO-TABAJTUHCKOTO PETUIOHA ...ttt et ee et eeeeeeseseseseeeseeesesesesasesasesesssssesesasasasasssesasasanerans 79
Isayev S.A., Amiraslanova T.G.
HEAVY METAL POLLUTION ON THE SOUTHERN SLOPE OF THE GREATER CAUCASUS: CASE STUDY OF THE SHEKI-
GABALA REGION ettt e e e e e e e e e s e e e s e e e e e s e s e e e e e e e e e e e s e s esaaeaesaaasasasesesesasesaseseseseeeseseeeeeeeeeeeeeneeens 79

TECHNICAL SCIENCES

Mace4yHuk A.J1.
ABTOMATU3AUMA OH/TIAVMH-BEU3HECA: POJ1b MICKYCCTBEHHOIO UHTEN/IEKTA M UHCTPYMEHTOB NO-CODE

B NOBbILWEHNN 2PPEKTUBHOCTU MPELAMPUHUMATEJIBCTBA .....coeeeeeeeeeeeieeeeeeeteeeeeeeeeseeeseeeseeesesesesesesssesesssssenens 83
Pasichnyk O.

ONLINE BUSINESS AUTOMATION: THE ROLE OF ARTIFICIAL INTELLIGENCE AND NO-CODE TOOLS IN IMPROVING
BUSINESS EFFICIENCY ....oeiiieiiiiiieeeee ettt ettt e e sttt e e e s e e e e e e s e s s n e e e e e e e e e s nmraneeeeeeesannnreeeeeeesannnnreeeees 83

PHILOLOGICAL SCIENCES

Damirova V.J.
LONGING FOR HOMELAND AND SICILIAN MOTIFS IN THE POETRY OF IBN HAMDIS.....ccouviiiiiiiiieeeeeeeee e, 88

ECONOMIC SCIENCES
Yuykanwk A.B.
OT IMCTUHTA A0 N0ANBbHOCTU: NOCTPOEHUE YCTOMYUBOIO BEPEHOA B YC/ZTOBUNAX BbICOKOM
KOHKYPEHUWMU HA IMTAPKETIISTEVICAX c. vttt eeeee et et eteeee et etesee et ereseetaneneeeeneseeteneneeateneseentereneeteneseeeeneneens 94
Chychkaliuk A.
FROM LISTING TO LOYALTY: BUILDING A SUSTAINABLE BRAND IN HIGHLY COMPETITIVE MARKETPLACES......... 94

JURISPRUDENCE
KeHxxemaeea A.K.
K BOMPOCY OBECNEYEHWNA NMPAB TPYAALLMXCA-MUTPAHTOB B KASAXCTAHE ....cocvviiiiiiiiiiiiieieeeieeeeeneresererenenene 99
Kenzhetayeva A K.
ON THE QUESTION OF ENSURING THE RIGHTS OF MIGRANT WORKERS IN KAZAKHSTAN ......covvvveriiiiieeeeiieeeennn. 99

PEDAGOGICAL SCIENCES

Ismoilova Z.R.

METHODS FOR ENHANCING THE COMPETENCE OF FUTURE ENGLISH TEACHERS ... ovveiiiieeeeeeee e 107
Ucmounoea 3.P.
METO/AbI MOBbILWEHWUA KOMMNETEHUMU BYAY LW NX YYUTENEN AHTTTUACKOTO A3BIKA ..o 107

Mirzayeva S., Karimova S.
ORGANIZATIONAL WAYS OF WORK ON ELIMINATING BEHAVIORAL DISORDERS IN ADOLESCENTS ..........co...... 111

Ky3bmeHko FO., AepameHko K.

NMPOBAEMU BUKOPUCTAHHA MOLENOBAHHAY MPODECINHIN MIATOTOBLI MEOATOTIB ....cceveeeeeeeeeeeeeeeeenens 115
Kuzmenko lu., Avramenko K.

CHALLENGES IN THE USE OF MODELING IN THE PROFESSIONAL TRAINING OF EDUCATORS ... 115
Ivanenko V.

THE USE OF CLOUD TECHNOLOGIES IN THE PROCESS OF LEARNING ENGLISH IN HIGHER EDUCATION
INSTITUTIONS. ...ttt sttt e e et e s b e e e s s e b e e e s e bb e s et ab b e e e sab e e e s s abaeesearaeessnbeeeas 119



«COLLOQUIUM=JOURNAL» #49 (242), 2025 / MEDICAL SCIENCES 5

MEDICAL SCIENCES

YIK: 616.98:578.834]-08-082.8-036.82
Peea Temana Bacuniena
doyenm, KAHOUOAM MeOUYHUX HAYK,
doyenm 3axk1ady euuioi oceimu Kageopu HympiuHb0i MeOuyuHu,
KAIHIYHOT (hapmakonozii ma npoghecilinux x6opod
boonaprox Hamania Iganisna,
Lllenecm Kamepuna Bimaniiena
cmyoenmu 5 kypcy, cneyianvricms 222 “Meouyuna”
Bykosuncekuil depoicagruii MmeOuyHUIl yHigepcumem
M. Yepnisyi, Ykpaina
https://doi.org/10.5281/zen0do.15394085

3ABIAHHSA TA CYYACHI IPUHIIUIIA KOMIIJIEKCHOI PEABLIITAIIT HOCTKOBIJTHOT O
CUHAPOMY

Reva Tetiana Vasylivha

PhD MD, Associate Professor of the Department of Internal Medicine,
Clinical Pharmacology and Occupational Diseases

Bodnariuk Nataliia Ivanivna,

Shelest Kateryna Vitaliivha

Sth year students, specialty 222 “Medicine”

Bukovinian State Medical University

Chernivtsi, Ukraine

OBJECTIVES AND MODERN PRINCIPLES OF COMPREHENSIVE REHABILITATION OF POST-
COVID SYNDROME

Anomauin:

COVID-19 cmae ne nuue 2ocmpoio iHeKyiliHo Namonozicio, aie i Qakmopom, wo SUKIUKAE XPOHIUHI
NOCMKOBIOHI cmaHnu 3 bazamopisnesumu ycknaouenuamu. Peabinimayia nayicumis niciss COVID-19 nabyna xnio-
406020 3HAYEHHSL 6 KNIHIYHIT NPAKMUYI, 0COOIUBO Y GUNAOKAX NEPEHECEeHOT MAHCKOL hopmu 3aX80PI06AHHSL.

Y cmammi poszenauymo 3ae0anns ma cyuacHi npuHyunu KOMnaeKcHoi peabinimayii, MyiomuoucCyunIinap-
H020 Ni0X00y ma emanHoCcmi y HAOAHHi 00NOMO2U, 00KA308Y 0A3Y U000 eQheKmMUSHOCME MUX Yu IHUUX Memooie
npu Pi3HUX NPOABAX NOCMKOBIOH020 CUHOPOMY .

Abstract:

COVID-19 has become not only an acute infectious pathology, but also a factor that has caused chronic post-
COVID conditions with multilevel complications. Rehabilitation of patients after COVID-19 has become key in
clinical practice, especially in cases of severe disease.

The article discusses the tasks and modern principles of comprehensive rehabilitation, multidisciplinary
approach and stages of care; the evidence base for the effectiveness of certain methods in various manifestations
of post-COVID syndrome.

Knwuosi cnosa: COVID 19, peabinimayis, 8ipycna nHeéMoHiss, NOCMKOBIOHUL CUHOPOM, MYAIbMUOUCYUNILI-
HapHul nioxio.
Keywords: COVID 19, rehabilitation, viral pneumonia, post-COVID syndrome, multidisciplinary approach.

30yIHUK TSHKKOTO TOCTPOTO PECHIpaTOPHOTO CHH-
Jgpomy 2 (SARS-CoV-2), cnouaTky Ha3BaHUH HOBUM
kopoHasipycoMm 2019 poky (2019-nCoV) — ne Hecer-
MEHTOBAaHWH, MOKPUTHH OOOJIOHKOIO, OJIHOJIAHIIIOTO-
Buit PHK-B-koponasipyc. Ilepemaua COVID-19 Big
JIOJIUHY JTO JIIOJUHU BiIOYBAETHCS MEPEBAKHO MOBIT-
PSHO-KPAIUIMHHUM HUIAXOM (Big XBOpHX, abo 6e3-
CUMIITOMHHUX HOCIIB) Ta depe3 MpsiIMHAi KOHTaKT. [HKy-
GaniliHui nepion craHoBUTH 1—14 qHIB, IepeBaXkHO 3—
7 muis [1].

Tagpekuis COVID-19 Bpakae nuxaibHi IUIAXH,
CIPUYMHSIOYN IHTEPCTHIIaIbHY ITHEBMOHIIO — THIIO-
BUI1 1 BOXKKHI NPOSIB 3aXBOPIOBaHHs. BakkicTh IHEB-
MOHI1 BijgoOpaxkae pi3HI CTYNEHI 3aXBOPIOBAaHHS, a

KJIHIYHAa KapTHHA BapilOEThCS BiJ OE3CHMIITOMHHX
BUIAJIKIB 10 TOCTPOTO PECHiPaTOPHOro THCTPEC-CHUH-
apomy (I'P/IC) Ta nomiopransoi HerocTaTHOCTI [2].
[MamieHTH cKapKaThCsl HA JIMXOMAHKY Ta CyXWH
Kallenb, 0 € JOMIHAHTHUMH IIPOSIBAMH, a TaKOX
aHOCMIif0, OiJTh Y TOPJIi, 3aKJIJIEHICTh BEPXHIX ITUXaIb-
HUX NUIAXiB, BTOMY, TOJOBHHH 017k, Oi1b Y M’s3aX Ta
3aaumiky. [IporpecyBaHHs 0 MTHEBMOHIi MEPEBaXKHO
BiIOyBa€THCS HA APYroMy ab0 TPETbOMY THXKHI PO3BH-
TKY 3aXBOPIOBAaHHS Ta € TOB’s3aHE 31 3HIKCHHSAM Ha-
CUYCHHS KPOBI KHCHEM, PI3KUM IIiIBUIIEHHSIM PiBHSI
MapkepiB 3ananeHHs Ta jgiMdorneniero. KiiniuHa kap-
THHA KOPEJIIOE 3 JIBOCTOPOHHIMY OMYTHIHHSIMU 33 TH-
TIOM «MaTOBOT'O CKJIa» Ta IISIMUCTHMH YILIIbHEHHIMH,
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10 CHOCTEPIraloThCsi Ha KOMII'IOTEpHIH ToMorpadii
OprasiB TpyaHOI KITKH [3].

Hiarso3 indeknii COVID-19 moxe Oyt miarsep-
JKEHUH JIUIIE IUITXOM BUSABJICHHS HyKJICTHOBHX KHUCIIOT
3a JOMOMOTOIO TIONIMEpa3Hol JIAHIFOTOBOI peakIil
(IJIP) B peanmpHOMY 9aci y 3pa3kax, B3STHX i3 BEPXHIX
MUXATBHUX MUIIXIB [4].

JIroqu MOXWIIOrO BiKy Ta MAI€HTH 3 CYIYTHIMH
3aXBOPIOBAHHSAMHU OLIBII CXWJIBHI 1O PO3BUTKY YCKIIA/I-
HeHb, Bkmouatouun ['PIIC, roctpe ypakeHHs HHUPOK,
apuTMii, ypaXXeHHsS cepus Ta AUCQYHKIIIO TEYiHKH.
KucneBa abo HeiHBa3WBHAa BEHTWIIALS JIEreHb HE0O-
X1H1 UTA TALIEHTIB 3 TIMOKCI€r0. Y OUIBIIOCT]I BAXKKUX
BUTIA/IKIB TIOTPiOHA IMTYyYHA BEHTHWIALS JIETeHb 1 Ha-
BiTh EKCTpaKOpHOpajbHa MeMOpaHHA KUCHEBA Tepalist
(EKMO), sixy BOO3 pexomenye namieHTaMm 3 pedpa-
KTEpHOIO Tinokcemiero [5].

ITicnst 3aBepmeHHS TOcTpoi a3y 3aXBOPIOBAHHS Y
3HAYHOI YaCTUHHU MAII€HTIB CUMITOMH 30epiraroTbcs
MPOTATOM THXKHIB ab0 MicsiniB. Lleil cTaH BU3HA4alOTh
K TIOCTKOBimHUI cuHapoMm abo long COVID, skuii
oxommoe moHan 200 cHMNOTOMIB, BKJIIOYAOYM 3a-
JIMIIKY, C1a0KiCTh, KOTHITUBHY TUC(QYHKIIIO, TPUBO-
JKHI Ta JIenpecuBHi po3nany. 3a nanumu BOO3 (2021),
0mu3pK0 10-20% mari€eHTiB MarOTh O3HAKH ITOCTKOBII-
HOTO CHHIpOMY. Y BIINOBigs HA Ii BUKIHKH COp-
MyBaBCsS HOBHH HampsM MeIWYHOI peaOimiramii —
COVID-peabimiraris [6].

[HOZi MamieHTH BUMYIIIEH] JOTPUMYBaTUCh TPUBA-
JIOTO TOCTIIBHOTO PEXHMY, IO MPU3BOJUTH 10 CHH-
JpoMy IMMOOLTI3aIlil, MOB'I3aHOTO 3 TUXAIBHOO JHC-
¢yHkui€eto, 1 06KaBa 11i PaKTOPH MOXKYTh BUMAraT pe-
aOimitamiiHMX BTpy4aHb. TpuBana imMMoOimizaris
MPU3BOAMTE JI0 M'SI30BO1 C1a0KOCTI, MOPYIICHHS PYXO-
BOI aKTMBHOCTI, TIOPYLIEHHs PIBHOBArd Ta IOCTaBH, &
TAKOXX CKYTOCTi, OOMO Ta OOMEXKEHHS pPYXOBHX
(hyHKIIH y cyrmobax, MO CHIBHO BIUTUBAE HA 3aralb-
HUH cTaH XBopux [7].

[NamieHTH TepeHOCATHh PI3HUH CTYMiHB pecipa-
TOPHOTO, (PI3SUYHOTO Ta TICHXOJOTIYHOTO IUCTPECY.
BaxnmBo, mo6 Oyap-ske peaOimitariiiiHe BTpyYaHHS
OyJI0 ajanToBaHO /10 KOHKPETHOTO CTaHy KOXKHOTO
maiieHTa, i 100 Opd [BOMY BPaxOBYBAJOCsH, IO
SARS-CoV-2 TakoX MOXe MaTh HeHpOTPOIHHHA
e(eKT, 110 MPU3BOIUTH JI0 HEBPOJIOTIYHOTO YPayKEHHS,
sKe MO)Ke OyTH Y9acTKOBO BiJIOBITaJbHUM 32 TOCTPY
JIUXaNbHYy HelocTaTHICTh y marienTiB 3 COVID-19 [8].

Byno BusiBneno, mo SARSCoV-2 Gepe yuacts y
HEBPOJIOTIYHUX TposiBax y nanieHTiB 3 COVID-19, 30-
KpeMa, BIUIMBAIOYHM Ha LEHTPaIbHY HEPBOBY CHCTEMY
CIPUYMHSE 3allaMOPOYEHHs, TOJIOBHHH Oinb, mopy-
IIEHHS CBIZIOMOCTI, aTaKCilo Ta CyJIOMH, a BIUIMBAIOYN
Ha niepuepuuHy — MOPYIICHHSI CMaKy, HIOXY Ta 30py
Ta OUTh TI0 X0y HEPBIB Yy CKeJIETHUX M's3aX. Takox Bi-
JIOMO TIPO BHIAAKH BipyCHOTO eHuedamity Ta iHpek-
nidHO-TOKCHYHO1 eHredanonartii [9]. LlepedbpoBacky-
JISIpHE 3aXBOPIOBAHHS BUHHUKA€E y MAII€HTIB CTapIIOTro
BiKy i3 BakkuMm mepebirom COVID-19 ta cymyTHiMH
3axBOpIOBaHHSAMH. [Ipo HEBpOJIOTiUHI IPOSIBH, 30K-
peMa nepuepudHOi HEPBOBOI CHUCTEMH, ITOBIIOMIIA-
€TBCS 1 Ha PaHHIX CTAJisX 3aXBOPIOBAHHS JI0 IIOSIBH iH-
KX KIIHIYHUX CHUMITOMIB, moB's3anux 3 COVID-19
[10].

ITocTKOBIAHUI CHHAPOM TICHO KOPEJIIOE 3 Kapio-
JIOTIYHUMH YCKJIQJHCHHSMH, BUKIMKAIOUN OCTMIOKa-
paouTH, apuUTMil, OPTOCTaTHYHY TimoTeH3iro. Takox B
MIAIIEHTIB CIIOCTEPIraroThecs M’ SA30BO-CKEJIETHI 3MiHH,
TaKi SIK: CApPKOMEHis, aCTeHis, IIOPYIICHHS KOOPIMHALII
pyxiB. EQexruBHa peabimitaris nepenbadae MyIbTH-
JUCHUTUTIHAPHUH MiAXiA: Yy9acTh ITyJIBMOHOJIOTA, Kap-
Jionora, HeBpoJiora, rcuxiarpa, Qisiorepamnesra, J0Oro-
nena Ta ncuxosnora. Jlikapi, mparorouu y TicHid B3ae-
MOIii, hopMyroThH MIePCOHATI30BaHU I J1aH
BiZHOBJIEHHS JTs mamienTal11].

HayxkoBi Ta npodeciiini peabinitaniiiHi opraniza-
i peKOMEHIYIOTh 3a0€3MeYNTH paHHIO peadimiTariio
JUTS TIAI€HTIB, AKi 0XyXyroTh Big COVID-19, mo6 3a-
moOIrTH yCKIaTHEHHSIM TOCTPHX CTaHIB Ta CYIyTHIX
3aXBOPIOBaHb MPOTATOM YCHOTO Iiepioay mangemii. [Te-
peBeICHHS MAIli€HTIB 3 iHBAIIJHICTIO 10 JIKApCHb He-
BiJIKJIaTHOI JOTIOMOTH Ta BiJ/IiJICHb iHTCHCHBHOI Tepa-
Iii, SKIIO I[bOr0 BHMAarae BaKKiCTh 3aXBOPIOBAHHS Ha
COVID-19, takox 0y1o 3asBJIeHO K npioputeT. Pi3ui
acorianii, Taki sik BeecBitHs koHdenepauis diznanol
tepamii (WCPT), Acouiauisi qumiomMoBaHux ¢iziore-
pamneBTtiB 3 pecnipatopnoi gonomoru (ACPRC), Ka-
HaJchbKa acouianis ¢iziorepamnii (CPA), IumnomoBane
ToBapucTBO (hizioTepamnii (CSP) Ta ixmi, omyOmikyBatm
peKOMEeHAAIIi o0 AOTISAAY 3a MamieHTaMH 3 iH(eK-
nieto COVID-19. Bonu BripoBaguiy Te, o0 KPUTHY-
HUMH TAIliEHTaMH 3aiiManacsi MyJIbTHIUCIUILTIHApHA
komaHma [12]. Takoxx 3ampoOnOHYBaIM PeKOMEHAAIIi
1070 paHHBOI MOOLTI3aIIi Ta pecmipaTopHOi peadii-
Tauii Uil CIPHUSHHS CIIOHTAHHOMY JIMXaHHIO Ta (QyHK-
[{IOHAJILHOMY BiJHOBJICHHIO IICJS TOTO, SIK MAIli€HTH
o101 Kputudny ¢asy. OnHa 3 pekoMeHaii 6yia
30CepePKeHa Ha TOCTPIi JIereHeBil peabimitarii mari-
entiB 3 COVID-19 y BifjiiieHHs X IHTEHCUBHOT Teparii
[13].

lonoBHe 3aBmaHHA pealimiTamii — CIIPHUATH Mak-
CHUMaJIbHO MOIIMBOMY BiJTHOBIICHHIO (YHKIIiH Ta 30e-
piratu ertamHicTh BTpy4aHHs. B rocTpwuii mepion (roc-
MTAIFHUH) TOCTKOBITHOTO CHHAPOMY HEOOXITHO 3a-
0e3meynTH  paHHIO  BEpPTHKANi3allifo, IUXaJIbHY
riMHacTUKY Ta npodinakTuky Tpom603is. [1lomo migro-
CTporo nepioay (micysi BUMKUCKK) Mali€eHTaM HeoOXiHa
OiibLI akTHBHA (Qi3MYHa pealiiiTallis, TPEHYBaHHS TO-
JIEpaHTHOCTI, peabiiTalisi MOBH, XapuyBaHHs. B nipio-
PpHUTETI TaKOX € 000B’SA3KOBA ICUXOEMOLIHHA MiATPH-
MKa Ta TIOBHE BiTHOBJICHHS Ipare3aaTHocTi [14].

®di3nvHa peadiriTalliss CKIaJaeThesl 3 JT030BaHUX
aepoOHMX HaBaHTaXEHb (X0/1b0a, BEJIOTpPEHaXKep, aK-
BaaepoOika), TUxanbHOI riMHAacTHKU (MeToxuku Ctpe-
npHUKOBOI, bByrteiika, PEP-mpuctpoi), Ta mnporpam
IIPOTH CapKOIIeHii, a caMe — CHJIOBI BIIPABH, IEPEBaKHO
aMIHOKHMCIIOTHE XapuyBaHHS [14].

ITomipHi }i3wuHi BIpaBu CIPHUAIOTH KPOBOOOIry,
TaKUM YUHOM CHPHSIIOTh TPAHCIIOPTY IMyHHHUX KITITHH.
Takox miABUINEHHS aKTUBHOCTI aHT1OTEH3HHIIEPETBO-
prorodoro (hepMeHTY y pEeHiH-aHTiOTEH3WHOBIH CcHC-
TeMi mig yac Gi3HUHUX BIIPaB MOKPAIIYE CTPYKTYPHY
a/IalTUBHICTh KOPOHAPHUX apTepiii, o Moe eeKTH-
BHO npotucTosiTi SARS-CoV-2 Ta BigirpaBatu 1nosu-
THBHY POJIb Y MEXaHi3Mi FOCTPOT0 MOLIKOIXKEHHS Mio-
kapaa, cnpuuunHeHoro COVID-19. Manopyxnusuit
CHOCIO KHUTTS MOXKE PU3BECTH JIO0 M'SI3EBOI CIAOKOCTI,
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MOIITKOJ/PKEHHS Ta MOTIPIICHHS] MiTOXOH/IPIaTbHOI cTa-
OLTBHOCTI, 8 TAKOXK CIIPHYUHUTH OpTaHiYHE Ta CHCTE-
MHE 3alajieHHs, [0 TaKOX € BaKIMBHM MEXaHI3MOM
naroreHesy COVID-19. 3aramom ¢iznuHi BrpaBu ede-
KTUBHO TPOTHAIIOTE Ta 3MEHINYIOTh HETaTHBHUH
BB COVID-19 Ha ¢i3nyHe Ta mCHXi4HE 30pOB'S
narienTis [15].

[cuxoTepaneBTHYHE BTpYYaHHS, KOTHITUBHO-IIO-
BEJ/IIHKOBa Tepallisi, MeIMKaMEHTO3Ha KOPEKIIis TPUBO-
JKHOCTI Ta Jieripecii 000B’13K0BE B MiATPUMAaHHI Tarfie-
HTiB. 3a nanumu mxepena (2022), y 33% nauieHTiB mi-
cit COVID-19 mpotsiroMm 6 MicsIiB BHSBISIOTHCS
ncuxiaTpudHi giaraosu [14,15].

VY BaXKHX BHITaZKaX AOIiIbHE BUKOpHcTaHHS Ci-
narn-teparnii (CPAP) Ta cucrem Ha3aapHOI BUCOKOIO-
touHOi okcureHoreparii (NFNC), ctBopeHHS mepcoHi-
(hikoBaHMX MPOTpaM IUXATBHHOI aIamTailii, 3 ypaxyBaH-
HIM OIliHKH carypanii, piBHI CO2 Tta mudysiitHol
3IaTHOCTI JieTeHsb [ 15].

Hapasi Mo0inbHI 3aCTOCYHKH, MPUCTPOT AUCTaH-
LIIfHOTO MOHITOPUHTY caTypalii, iHgeKcy (pi3uuHOT aK-
TUBHOCTI Ta iHII € Y BUIbHOMY JOCTYII Ta 3a0e3mneuy-
I0Th C€(CKTHBHHUI KOHTPOJb IMOKA3HUKIB MAIIEHTIB 3
HOCTKOBi[[HI/IM CUHAPOMOM, IO TaKOX CHpHdA€ Bla-
oMy Tiepiony peabumitarii [16].

BucnoBok. Kowmmuekcra peaOimitamis —micus
COVID-19 — 11e HOBHMII 1 BaXXJIUBUAM €Tall B MEIWYHINA
MPaKTUI, SKAM BUMAarae MYyJbTHAUCIUILTIHAPHOTO,
MIEPCOHATI30BaHOTO MiIXOIY 0 KOXKHOTO TaIli€HTa.

CBoeyacHe BIPOBaKeHHs peabiniTaniiHuX mpo-
rpaM 3/aTHE 3HAYHO 3MCHIIUTH TPUBAIICTh Ta IHTCH-
CHBHICTh ITOCTKOBIJIHUX CHUMIITOMIB, 3HU3UTH DPIiBEHb
IHBaJTiTU3AIli] Ta TOKPAIUTH SIKICTh )KUTTS MAI[i€HTIB.
Y Maii0yTHhOMY BapTO OYiKYBaTH IHTETpalii MOJIEKy-
JSIPHUX, HIM(PPOBHX 1 OBEAIHKOBHUX CTPATETiH y BiJIHO-
BierHs micius COVID-19, 3 opieHTamiero Ha JOKa30BY
MEIUIUHY Ta GYHKIIOHATHFHUNA Pe3yIbTaT.
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CARDIAC REHABILITATION AFTER MYOCARDIAL INFARCTION: MODERN APPROACHES
TO RESTORING HEART HEALTH

Abstract.

Cardiovascular diseases (CVD), including acute myocardial infarction, remain the leading cause of death in
the world. The article considers the role of cardiac rehabilitation (CR), describes three phases of CR - inpatient,
outpatient and long-term support phase, with their main tasks, methods and practical recommendations for phys-
ical exercises. The benefits of aerobic and strength training, the role of psychosocial support, as well as new
approaches to rehabilitation, including mobile technology-based programmes (mHealth-CR) are analysed. Ex-
amples of a comprehensive home exercise programme are provided.

Key words: cardiovascular diseases, acute myocardial infarction, cardiac rehabilitation, physical exercise,

mHealth, psychosocial support.

Cardiovascular disease (CVD) is a global health
crisis with a complex network of conditions, including
coronary heart disease, heart failure, hypertension and
stroke, that continue to take a heavy toll on humanity
and healthcare systems around the world. Acute coro-
nary syndrome (ACS) is an umbrella term for condi-
tions caused by insufficient blood supply to the heart
muscle, usually resulting from coronary heart disease
(CHD). It includes unstable angina, non-ST-elevation
myocardial infarction (NSTEMI) and ST-elevation my-
ocardial infarction (STEMI). Myocardial infarction is a
cardiovascular disease characterised by high morbidity
and mortality. It leads to various pathophysiological
changes in the heart, including ischaemia/reperfusion
injury, inflammation, fibrosis and ventricular remodel-
ling, which ultimately lead to heart failure. [1, 5, 9]

Risk factors, including genetic predisposition, in-
clude lifestyle and environmental influences. Modifia-
ble risk factors, such as poor diet, physical inactivity,
smoking and excessive alcohol consumption, have led
to an epidemiological transition in which CVD is no
longer confined to rich countries but has become a
global epidemic. [9]

Although the mortality rate of patients with AMI
has decreased over the past decade, survivors of AMI
experience serious adverse cardiac complications
within 1 year of discharge from hospital. This shows
that we need to take appropriate measures and that pre-
vention after AMI is important. Studies have shown
that cardiac rehabilitation (CR) can reduce morbidity
and mortality and improve the quality of life of people
with heart disease. [7, 8]

Cardiac rehabilitation is a supervised programme
that is recommended for patients recovering from
CVD. People with heart failure, congenital heart dis-
ease, recent myocardial infarction, and patients after
cardiac procedures such as coronary angioplasty, coro-
nary artery bypass grafting, heart valve surgery, and

heart transplantation are eligible to participate. Modern
cardiac rehabilitation combines various aspects of med-
ical treatment, physiotherapy, psychosocial support and
patient education to improve the overall condition of
patients. Exercise-based cardiac rehabilitation provides
important benefits up to 12 months of follow-up, in-
cluding a significant reduction in M1 and a likely reduc-
tion in mortality and hospitalisation for any reason [ 2,
3, 6].

Cardiac rehabilitation takes place in 3 phases: in-
patient, outpatient and long-term support. The inpatient
phase begins shortly after a cardiovascular event, fo-
cusing on early mobilisation, prevention of detraining
and lifestyle education. Phase Il is a hospital-based out-
patient programme delivered in visiting groups for ap-
proximately 6-12 weeks, and includes supervised exer-
cise, risk factor management and behavioural support
to promote long-term remission. The final phase lasts
4-6 months, when the patient continues to exercise and
minimise risk factors, returning to their normal life. Re-
search shows that cardiac rehabilitation is safe, has a
low risk of complications and provides benefits such as
improved cardiovascular function, reduced hospitalisa-
tions and improved quality of life. [3, 11]

The exact point at which a patient should begin
cardiac rehabilitation remains unclear. There are two
different points of view regarding the optimal time for
cardiac rehabilitation. One view states that rehabilita-
tion should begin with phase | during the hospital stay,
while the opposite view is that cardiac rehabilitation
should begin with phase 1, with a delay. Early mobili-
sation in the hospital (phase I) can stimulate physiolog-
ical adaptations and beneficial recovery. However, the
argument in favour of delaying the start of cardiac re-
habilitation (phase Il rehabilitation after discharge)
arises from concerns about the patient's stability and
readiness for rehabilitation. Indeed, some patients may
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need more time to recover from acute cardiac events
once they begin structured exercise programmes. [4].

Phase | is the initial phase of cardiac rehabilitation
and is usually carried out while the patient is still in
hospital. An in-hospital CR programme with early ex-
ercise training, even for a very short period, can im-
prove physical and cardiac function, promote behav-
ioural changes and control risk factors, thereby leading
to long-term beneficial effects. [5, 7].

Physiotherapists should be involved in the devel-
opment of a cardiac rehabilitation programme - exer-
cises that are initially limited in duration and intensity
but gradually become more challenging to facilitate the
patient's return to full mobility. This process may ini-
tially involve simple bed rest and/or monitoring the pa-
tient's ability to perform basic tests such as upper and
lower limb function tests. Next steps may include pro-
gressing to short walks around the hospital. All of the
above activities in the hospital are carefully selected for
each patient and closely monitored [5].

Finally, in addition to recommendations and an in-
dividualised programme to reduce risk factors through
lifestyle changes, such as an exercise plan, appropriate
diet and pharmacological treatment, it is also very im-
portant to provide patients with psychosocial support.
Psychosocial factors, such as depression, anxiety and
low motivation, can keep people from participating in
CR. ldentifying and addressing these barriers is crucial
for successful rehabilitation. Therefore, it is important
to address this aspect and provide patients with psycho-
social support by offering professional counselling and
stress management techniques [5, 9].

Phase Il. The aim of this phase is to follow all the
recommendations of healthcare professionals during
the period of hospitalisation. During this phase, the pa-
tient should remain under the supervision of a qualified
professional to ensure that lifestyle changes are imple-
mented properly and that the exercise regime is pro-
gressing. Patients' physical performance is assessed us-
ing non-invasive strategies to investigate their exercise
tolerance. Prior to each supervised exercise session, it
is recommended that the patient's exercise contraindi-
cations are assessed by measuring their heart rate and
blood pressure prior to exercise to ensure they are
within an acceptable range at rest. Regardless of the di-
agnosis, whether it was an acute cardiac event or pro-
cedure, comorbidities, or age, all people should be en-
couraged to safely increase their level of exercise and
physical activity, starting slowly at an appropriate level
and progressing gradually. Indeed, physical activity
counselling provides insight into the patient's ability to
sustain physical activity and helps the physician to se-
lect the most appropriate training programme, which
may be aerobic or strength training. [5, 10].

According to the South Tees NHS Cardiac Reha-
bilitation Programme, each session will include: a
warm-up (about 15 minutes), an aerobic cycle (20
minutes), and a cool-down (about 10 minutes and in-
cludes walking, gentle mobility and simple stretches).
The warm-up and cool-down stretches should be per-
formed before and after each exercise session to pre-
vent joint or muscle damage. Examples of exercises:

» calf stretch — place one leg in front of the
other: bend the front leg at the knee and keep the back
leg straight. Keep the heel of your back leg pressed to
the floor and bend your front knee until you feel the calf
muscle stretch;

> lateral stretch (split stretch) — place your feet
slightly wider than shoulder-width apart, with your feet
pointing forward. Place your hands on your hips and
bend one knee, shifting your body weight onto one leg.
The other leg remains straight, with both feet pressed to
the floor. Bend your knee until you feel the inner thigh
stretch;

» front thigh stretch — hold onto a wall or table.
Bend the leg furthest away from the wall at the knee,
grab the ankle or trouser leg with your hand and gently
pull the foot towards the buttock. Try to keep your
knees together and your torso straight. You should feel
a stretch in the front of your thigh;

» stretching the back of the thigh — place both
legs together and bend them slightly at the knees. Push
one leg forward so that it is straight and the back leg
remains bent. Place your hands on the bent knee for
support. You should feel a stretch in the back of your
thigh. If the stretch is not strong enough, lift the toes of
the front foot up, resting on the heel;

» arm stretching — bend your arm at the elbow
so that your palm is on your shoulder. Bring your hand
over your shoulder to your shoulder blade. With your
opposite hand, gently press down on the elbow until
you feel the back of your arm stretch;

» stretching the chest muscles — place your
hands on your lower back and push your chest forward
until you feel a slight stretch in the front of your chest
[14].

Aerobic exercise is defined as any activity that
uses large muscle groups, can be sustained continu-
ously and is rhythmic in nature. Common forms of aer-
obic exercise include walking, running, cycling, rowing
and swimming. The benefits of aerobic training in car-
diac rehabilitation include improved insulin sensitivity
and glycaemic control, reduced inflammatory markers,
reduced visceral fat, blood pressure control, improved
lipid metabolism, improved skeletal muscle structure
and function, and improved left ventricular function.
Strength training refers to the involvement of a single
muscle group in a contraction against external re-
sistance, such as in weightlifting. Both are reported to
have a positive effect in the context of cardiac rehabil-
itation. In addition, patients should learn to control their
heart rate and level of effort during exercise, as this will
facilitate their independence and allow them to pro-
gress to Phase 111 [5, 10].

Outpatient programmes, consisting of 36 super-
vised face-to-face sessions over 12 weeks, have tradi-
tionally been delivered directly by teams in CR centres.
However, it is estimated that only 1 in 4 eligible pa-
tients enrol in CR, and fewer complete the full CR pro-
gramme. Among older people with coronary heart dis-
ease, participation in traditional outpatient cardiac re-
habilitation (CR) remains low. Therefore, we have
developed mobile health CR (mHealth-CR), which in-
volves rehabilitation at home using portable electronic
devices. MHealth-CR programmes vary, but typically
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include exercise documentation, remote haemody-
namic monitoring, video training, and electronic com-
munication with a physiotherapist. While mHealth-CR
has the potential to reduce barriers to participation, it
remains largely untested among older adults. [12, 13].

The goal of Phase Il is to promote long-term ad-
herence to the individualised exercise programme and
other positive lifestyle changes implemented during
Phase Il to mitigate cardiovascular risk factors. Phase
111 cardiac rehabilitation programmes are supervised by
healthcare professionals, although the level of supervi-
sion is less stringent than in Phase I1. It is intended for
patients who have successfully completed the previous
phases and are now focused on maintaining their pro-
gress and preventing future cardiac events through a
long-term commitment to a heart-healthy lifestyle [5].

An exercise programme that can be done at home:

Exercise 1: Extending the arms backwards while
maintaining good posture and keeping the legs moving
(approximately 1 minute).

Exercise 2: Raising the knee while maintaining
good balance. If necessary, you can hold onto a table or
chair for support.

Exercise 3: Bending the arms at the elbows (bi-
ceps). Raise your arms to your shoulders without mov-
ing the upper arm. During the exercise, you need to
constantly move your legs in place.

Exercise 4: Lunge backwards. Take a step back
and try to keep your body weight on your front foot.
You can use a chair for support.

Exercise 5: Shoulder raises. Start with your arms
along your body, raise your arms straight up to a com-
fortable height and immediately lower them back
down. Do not hold your arms in the upper position for
more than 1 second.

Exercise 6: Climbing a step. Climb a step platform
or the first step of your stairs. Use a support if neces-
sary.

Exercise 7: Slow leg extension, hold for 1 second.
Straighten your leg while squeezing your thigh mus-
cles.

Exercise 8: Getting up from a chair. Maintaining
the correct posture, slowly rise and sit down on a chair.
If necessary, use a support or a slightly higher chair
with armrests.

Exercise 9: Dumbbell lunges. Keeping the correct
posture, bring your arms forward alternately in a slow
and controlled manner. The blows should be at shoul-
der level, no higher.

Exercise 10: Walking on the spot. Walk on the
spot at a comfortable speed, maintaining correct pos-
ture [15].

Conclusion. Cardiac rehabilitation is an integral
part of recovery after myocardial infarction, as it helps
reduce the risk of complications, increase exercise tol-
erance and improve the quality of life of patients. The
sequential completion of the three phases of rehabilita-
tion — inpatient, outpatient and long-term support —
combined with an individually tailored exercise pro-
gramme, psychosocial support and lifestyle changes
provides a lasting therapeutic effect. The introduction
of the latest technologies, such as mobile cardiac reha-
bilitation (mHealth-CR), allows us to expand patients'

access to rehabilitation services, especially in remote
regions or among the elderly.
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INFLUENCE OF WAR TOXINS AND TRAUMATIC INJURIES ON VASCULAR ENDOTHELIUM
AND CARCINOGENESIS

Anomauin:

YV cyuacnux ymosax eedentsi 6otiosux 0iil, 0coOUE0 HA ML 2IOPUOHOT MA NOBHOMACWMAOHOT GIlIHU, 3pOCMAE
He nuue KilbKicmb nopanenux, aie U nUMoOMa 4acmka OCi6, wo 3d3Harond ()ogeompusa/zozo BNIUBY MOKCUYUHUX
peuosuH. Baoicki memanu, npodykmu 2opinms, 6ubyxoei peuosuru ma NOLKOMHOHEHMHI aepo30ii CIMAHO8IAMb
HAaO038UYANIHO azpecueHe cepedoguiye OJid T0O0CbKo2o opeanizmy. Ocobnugo uymaugumu 00 Yb020 GNAUBY €
KAIMUHU CYOUHHO2O0 eHOOMeNil0, Wo QYHKYIOHYIOmMb AK 0ap €p, CeHCOop i pe2ynsimop 3anaieHHs, d MaKoic npo-
yecig ancioeenesy, anonmosy ma kanyepozenesy [1,2].

Abstract:

In modern conditions of warfare, especially against the background of hybrid and full-scale war, not only the
number of wounded is increasing, but also the proportion of people exposed to long-term exposure to toxic
substances. Heavy metals, combustion products, explosives and polycomponent aerosols constitute an extremely
aggressive environment for the human body. Vascular endothelial cells, which function as a barrier, sensor and
regulator of inflammation, as well as the processes of angiogenesis, apoptosis and carcinogenesis, are especially

sensitive to this effect [1,2].

Kniouosi cnoea: memanu, moxcuymi pewounu, KaHyepocenes, Mymayii, cyOuHHuti eHoomenitl, NyXauHu, Ka-

pyurnoma.

Key words: metals, toxic substances, carcinogenesis, mutations, vascular endothelium, tumors, carcinoma.

MeTa: poaHalli3yBaTH CydacHi JiTepaTypHi JKe-
pena Ha TeMy BIUIMBY OOMOBHX TOKCHHIB Ta TpaBMa-
TUYHUX ypakeHb HA CYIUHHHUH €HIOTEeIH Ta KaHIepo-
TeHe3.

Marepianu Tta meroam: JIJig mMiATOTOBKY JAaHOI
cTarTi OyIn BUKOPUCTaHI HAYKOBI CTATTi Ta myOiika-
1ii, omy6mikoBani y nepion 3 2020 mo 2023 pik, 3 6a3
nannx PubMed, Google Scholar Ta iHmmx HaykoBHX
pecypciB. AHaii3 OTPUMaHMX JIaHMX IIPOBOAMBCS 3a
JIOTIOMOT'010 CHCTEMaTH3allil Ta y3arajJbHEHHs pe3yJlb-
TaTiB HONEPEIHIX JOCIiIKEHb.

Pe3ysbTaTH Ta 00rOBOpPEHHS:

TpaBMaTHuHI YIIKOKESHHS BUKIIUKAIOTH CKIIAJHY
peaxIlio opranizmy, sika Mopymnrye roMeocTa3 iMyHHOT
CHCTEMH Ta CXHJISIE TALI€HTIB JO OMOPTYHICTUYHHX iH-
(el 1 3amaNpHUX YCKIAaTHEHb. Peakimis Ha TpaBMH
3HAYHO BIJPI3HAETHCS 3aJICKHO BiJl TUIY Ta TSHKKOCTI,
a TaKOX 1HIUBIAyaIbHUX 3MIHHHX, TAKUX 5K BIK, CTaTh
i TCHETUYHA CXWIBHICTh. Ll 3MiHHI YCKIaHIOIOThH BU-
BYCHHS BIUIMBY TPaBMH Ha IMyHHY cucrteMy. Tum He
MeHII, OyJI0 TOCATHYTO YCHIXiB y PO3yMiHHI TOTO, SIK
TPaBMH BIUIMBAIOTH Ha (DYHKILIIO IMYHHOI cHCTEMH, a
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TaKO0X Ha IMYHHI KJIITHHH Ta IUISIXH, 10 OEpyTh y4acTh
y perymsiii BianoBiai Ha TpaBmu [1].

IMyHHa cucTeMa IBUAKO pearye Ha TpaBMAaTHUYHI
MOIIKO/KEHHS, PEearyroyy Ha IOIIKOMKCHHS TKaHWH.
ITlicns modaTrkoBOI BIANOBIMI HA  ITOMIKOMKEHHS
KIIITHHU Ta MeIiaTOPH BPOKCHOI Ta aJalTHBHOI iMyH-
HOI CHCTEMH 3a3HAIOTh THMMYACOBHMX 3MiH, sKi KJa-
cu(iKylOTbCS Ha Tpo3amajbHI Ta NPOTH3ANANbHI
iIMyHHI BIANOBIAl Ta 3a3Buuail HasuBaroTbesi SIRS,
CARS abo MARS [1,2].

[HOIMM crocTepexyBaHUM YCKJIAJHEHHSIM TpPaB-
MaTHYHHX YIIKOKCHb € PO3BUTOK IMYHHOI BiIOBIIl
MPOTHU3ANAIBHOTO TUILY, SKa, SIK BBAXKAIOTh, € KOMIICH-
CaTOPHOIO PEaKIi€l0 Ha 3alaJieHHs, BUKINKAHE TPaB-
Moro. [TpoTH3amanbHy peakiiro Ha TPaBMy iCTOPHIHO
Ha3UBAIOTh MPHUTHIYCHHSIM IMYHITETY, CIPHIMHEHUM
TPaBMOIO, 1 KIIiHIYHO BU3HA4JaloTh 5K pa3zy CARS abo
MARS Bimnosini Ha TpaBmy. Lle Oyno mo3HadeHO 5K
IMYHOCYTIpECHBHA BiINOBi b, OCKIJIBKH Bi/IIIOBI/I, OTO-
cepenkoBaHi T-KIITHHaMHU, JEMOHCTPYIOTh aHEPTiuHI
BJIACTHBOCTI, BKJIIOYAIOYHM: HHM3bKY NpOJiepaTUBHY
BIJITIOBI/Ib HA MITOT€HH Ta CrienU(iuHI aHTUT'CHU; TIPH-
rHiveHi peakuii DTH mikipu; npurHiyena imyHHa pea-
KTUBHICTH Th1l-THy 3i 301IBIIECHHAM MPOIYKIIii IIMTO-
kiHiB Th2-tumy; i migBuinena aktuBHicth Treg [2].
Kpim Toro, icHye cienn¢igae 301IbIICHHS CYOIIOMyIIs-
il Makpodaris, siki HazuBaroTbcss MCK, mo BinOyBa-
€TBCS] OJHOYACHO 3 MMM NTPOTH3ANAIBHUMHY T-KITITHH-
HUMH BigNOBiOIMH Ha TpaBmy. Lli BpomkeHi KIiTHHH
TaKOX BUHHUKAIOTH Y KIIIHIYHAX YMOBaX, SIKi BKIFOYa-
I0Th XPOHIYHI a00 HEeBMpilleHi IMyHHI BIJNOBIiI, Taki
K pak i napasurapHi indekuii. LlikaBo, mo nporusana-
npHa a00 CARS (asa BiamoBiai Ha TpaBMy CTa€ BUpa-
JKEHOIO B O1JIBLI TTi3HI MOMEHTH Yacy MiCJisi TPaBMH, LI0
CBIIYMTH TIPO Te, IO 1I€ PO3BUHEHA BIAMOBIIb HA KIIi-
THUHHI Ta MOJICKYJISIPHI TPHUTEPH, SKi iHIMIIOIOTH peak-
iro Ha TpaBMy [3].

CynuHHHIA €HIOTEeNiH — II¢ TOHKHA MOHOIIAp
KJIITHH, SIKAH BUCTHIIA€ BHYTPILIHIO MTOBEPXHIO KPOBO-
HOCHHX CyJHH. MIOro MONIKOKEHHs, iHyKOBaHe TOK-
CHHAMM, 3aITyCKa€ KacKaJ IaTOJIOTIYHUX MpOLECiB:
OxcupnatuBHuii cTpec: loHu Baxkux wmertanie (Pb?,
Cd?**, As*") akTUBYIOTh NPOJYKLiIO aKTHBHUX (opm
kucHio (ROS), mo cnpuse nomxomkenao JHK,
JMmigiB i OUTKIB y SHIOTeNMianbHUX KIITHHAX. Jluc-
¢ysakmis NO-curramiary: TokcHHH iHTIOYIOTH €HIO-
temianbHy NO-cuuTazy (eNOS), 3HWKYIOUYH TIpO-
JYKIII0 OKCHAY a30Ty, 110 BEZIe JI0 BA30KOHCTPHKIIIT Ta
MiIBUIICHHS arperamii TpoMOOUUTIB. 3amanbHa aKTH-
Barisi: [lig BIUIMBOM OOHOBHX TOKCHHIB aKTHBYETHCS
NF-kB, 1o cTuMyItoe MPOAYKIi0 MPpo3anaibHuX K-
tokiHiB (IL-1B, TNF-a, IL-6), 3 noganpmmm 3anydyeH-
HSIM JIEHKONMTIB 1 Mirpamieio MakpoariB y CyauHHY
cTiaky. [TopymeHHs MKKITITHHHIX KOHTAKTiB: BTpara
VE-kanrepuHy Ta TOpYyIIEHHS CTpyKTypu tight
junctions crpusie TiABHIICHIH NPOHUKHOCTI CYAMH,
HaOpsKaM i ANCEMiHOBAaHOMY YpaXXCHHIO TKaHUH [4].

[Tix gyac BuOyxiB yrBOprofoThes: [lomiapomaTnyHi
ByrsieBogHi (PAHS) — KkaHIEeporeHHi pedyoBHHH, SIKi
MeTaboIIi3yIOThCSI B EMOKCHIM 3 BHCOKOIO CIIOpin-
HenicTio 1o IHK. [liokcunn i pypanu — 3B’s3yrOTHCS
3 Ah-penenTopoM, akTHBYIOTh TPAHCKPHUIILIIO TEHiB,
10 MOJYJIOIOTH Tpoiideparito, anonTo3 Ta iMyHHY

BiAnoBine. HitpoapomaruuHi criosyku Ta nepxJjioparu
— BUKJIMKAIOTh MOPYIICHHS THPEOITHOTO TOPMOHAIb-
HOTo OayaHCy, o M0OIYHO BITUBAE HAa CHIOTENIaIbHY
¢yHKLio [5].

Bucoka temneparypa mix 9ac BUOYXiB Ta TOpiHHS
MIPU3BOJUTE A0 YTBOPEHHS HAHOYACTHHOK METaliB
(HampuKIa/a, TUTaH, BaHA i, HIKeNb), SKi 31aTHI mepe-
THHATH AJIbBEOJIO-KAUIIPHUI Oap’ep 1 ocijaT B €H-
JoTeNil, IHIyKyro4Yu XpoHiuHe 3ananeHHs [4,5].

XpoHiyHE eHJOTelNliallbHe 3amaleHHs, CIPHYH-
HEHE TOKCHHAMH, CTBOPIOE CEPEIOBHIIE, CIPHUITINBE
JUIsL pO3BUTKY myxJyimH: [Hnykuis anrioreHesy: VEGF
(vascular endothelial growth factor), mo akTuByeTHCS
i BIUTMBOM TiNOKCii Ta TOKCHHIB, CIIPHUSIE POCTY HO-
BHUX CYIWH y IyxJuHax. ['eHeTHdHa HECTaOiIbHICTS:
ROS Ta RNS (reactive nitrogen species) CHpHSIOTH
TOYKOBUM MYyTalliiM y TeHaX-Cympecopax IyXIHH
(p53, BRCA1/2) ta onkorenax (RAS, MYC). Imynna
nesperynsmis: 3HwkeHHs aktuBHOCTI NK-KmiTHH Ta
nocunenHs excnpecii PD-L1 Ha Ti1i XpoHiuHOTO 3ama-
JICHHSI CIpUsiE BTEYl MyXJIMH BiJ IMyHHOTO Harusiuy.
EmniteniansHo-Me3enximanbhuil nepexin (EMT): aktu-
BoBauuil TGF-f y 30Hi yIIKOIKEHOTO SHAOTEIIIO CTH-
MYyJII0€ TpaHc(opMallilo KIITHH Y MirpabesbHi, iHBa-
3uBHI opmu [6].

VY pa3i moegHaHHA MEXaHIYHOi TPaBMH 3 TOKCHY-
HUM HAaBaHTa)XCHHAM €(EKTH IOUIKOKEHHS EHJO-
TEJTi10 3HAYHO MOCHITIOIOThCA. [ imonepdy3is Ta imemis
TKaHWH TIPH TPAaBMax MOCWIIIOE OKCHIATUBHHUN CTpEC.
CucreMHa 3amainbHa BianoBifaes (SIRS) Ha 111 60i0BOT
TPaBMH TOTCHLIIOE TOKCHYHE YPa)XCHHS CYAWHHOI
cTinku. CXWIBHICTH J0 TpOMOO3y 4epe3 IOeTHaHHS
VIIKOKCHHS €HI0TEIIiI0, 3aCTOI0 KPOBI (CTa3y) Ta ak-
THBaLil 3ropTaHHs (Tpiana Bipxosa) miaBuILye pU3UK
BTOPUHHOT iH(papKTHOT ab0 inmemivHoi martosnorii [7].

Ocobu, mo mnepeOyBarOTh y 30HI OOHOBHX i,
TIaI0THCSI TPHBAJIOMY HH3bKOZ030BOMY BIUTHUBY MYy-
TareHHUX areHTiB. HaBiTh BIICYTHICTH KITIHIYHHX IIPO-
SIBIB 0/Ipa3y Micisl BIUIMBY HE BHKJIIOYA€E JIATEHTHOTO
KaHIIepoTreHe3y, SKUA MOXKe peaslizyBaTHCs dYepe3
poku. BaximBUMH € TyXJIMHH AWXAJIBHOI CHCTEMH
(OponxoreHHa KapuuHOMa, Me30Tenioma). I'emarore-
JIFOJISIPHA KapLIMHOMA Yepe3 HAKONUYEHHS TOKCHHIB Y
nedinmi. CapkoMu M’SIKUX TKaHHH 1 CyauH (aHrocap-
koMH). [TyXJMHU CEYOBHMBIIHOT CHCTEMH, OCOOJIHMBO
IpH Aii apoMaTHIHKX aMiHiB [9].

BucnoBok: Biiina He iuiie 3a0upae ®HUTTS B MO-
MEHT ypasKeHHs, a ¥ 3aKjajiae BiICTpOUYCHI XBOPOOH B
TUX, XTO BWkHB. CyAMHHUI CHIOTENIH, K Iepiia
MIIICHb TOKCHHIB Ta 3aMallbHUX MEAiaTopiB, Bimirpae
KJIFOYOBY POJIb Y PO3BHUTKY XPOHIYHHMX MaTOJIOTIH 1
myxarH. CHCTEeMHUH BIUTMB OOHOBHX XIMIYHIX areHTiB
I TPaBMAaTHYHUX IOLIKO/KEHb CTBOPIOE CEPEIOBHIIE
MTOCTIHHOTO YITKOJDKEHHS, penaparii, 3armaieHHs 1 My-
TareHesy, IO ITi IBUIIY€ PU3NK OHKOTeHe3y. Po3yMiHHs
IUX MEXaHI3MiB Mae€ KII04YOoBe 3HA4YCHHS s (op-
MYBaHHS CTpaTerii MeAWYHOTO Harysily, PaHHBOTO
CKPUHIHTY Ta TPO(QUIAKTUKH y MOCTPaKAAIMX Bif
BilHH.
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POSTOPERATIVE PERIOD DYNAMICS IN PATIENTS WITH COMORBID PATHOLOGY

Anomauis.

Komop6iona namonozis € 00HuM i3 KIHOUOBUX YUHHUKIG, WO CYMMEBO BNIUBAE HA Nepebiz NiCAA0NnepayitiHozo
nepiody y nayienmis, aki nompebyioms iHMeHCUSHOI mepanii, 3yMo81004U YCKIAOHeHe KIiHIuHe 8e0eHH s, Ni08U-
WjeHHST PUBUKY NICTAONEPAYIUHUX YCKAAOHEHb, 30ibUleHHsT MpUaiocmi nepedysants y 6i00LIeHHI IHMEHCUGHOT
mepanii ma nompeoty 8 My1bmMuUOUCYUNTIHAPHOMY NIOX00i 00 MEHEONCMEHM) MAKUX XBOPUX.

Mema pobomu — docioumu ocobausocmi nepebicy nicisionepayiiuno2o nepiody y Xeopux iz KOMopoioHoo
RAMOIO2IEI0, BUABUMU OCHOBHI YCKIAOHEHHA MA PAKMOPU PUSUKY, WO BRIUBAIOMb HA OUHAMIKY 00YHCAHHA, O
onmumizayii 1iKkyeaibHol makmuku ma ni08UueHs eqpeKmusHOCmI iHMeHCUBHOT mepanii 6 paHHbOMY nicisione-
payitiHomy nepiooi.

Ilpogedeno pempocnexmugnull aunaniz meOuyHoi OOKyMeHmayii Xeopux, AKi nepebyeanu Ha NiKY8AHHI
8I00inenHi anecmesionozii 3 nixckamu inmencuenoi mepanii (BA3JIIT) OKHII «Yepuiseyvka nikapHs ueuoxkoi
meouynoi donomozuy npomszom 20222024 poxis.

Pezynomamu ceiouams, wjo y BA3JIIT 3pocia KineKicmb onepamusHux 6mpyuaHs i 4yacmka onepayitl nio 3a-
2ANbHUM HAPKO30M 31 WMYYHOIO BEHMUNAYIEIO Nleceb. Buasieno, wo 0CHOGHUMU YCKAAOHEHHAMU OYIU cepyeso-
CYOUHHI, X0Ua iXHs AOCOIOMHA KINbKICMb 0ewjo 3MEeHMUACS. 3POCaa 4acmoma OUXAIbHUX YCKIAOHeHb, B00HOYAC
3HAYHO 3HUBUNACA KIILKICMb YCKIAOHEHb i3 OOKY YyeHmpanvHoi Hepeogoi cucmemu. Biosnaueno 30inbulents Kino-
KOCmi NICIA0Nepayitinux Cmanie ma noKpaujenHs aKoCmi iHmencueHoi mepanii.

Ompumani pesyromamu 0eMOHCIPYIOMb, WO KOMOPOIOHA NAMOI02is 3HAYHO YCKIAOHIOE nepebie nicisone-
payitinoeo nepiody, nidGUWYE PU3UK PO3GUMKY YCKAAOHEHb Ma Nompedye MyIbmMuoUCYUnIiHapHo2o nioxooy,
iHOuBIOyanizayii iKy8aHHs ma 600CKOHALEHHS NPOMOKOI8 ITHMEeHCUBHOT mepanii 01151 niosuLyentsl eqheKmusHoCmi
HAOaHHs1 00NOMO2U RAYIEHMAM 3 KOMOPOIOHUMU CIAHAMU 8 RICAAONEPAYIUHULL nepioo.

Abstract.

Comorbid pathology is one of the key factors that significantly affects the course of the postoperative period
in patients requiring intensive care, causing complicated clinical management, increased risk of postoperative
complications, increased length of stay in the intensive care unit, and the need for a multidisciplinary approach
to the management of such patients.

The aim of the work is to investigate the features of the course of the postoperative period in patients with
comorbid pathology, identify the main complications and risk factors that affect the dynamics of recovery, in order
to optimize treatment tactics and increase the effectiveness of intensive care in the early postoperative period.

A retrospective analysis of the medical records of patients who were treated in the anesthesiology department
with intensive care beds (ICU) of the RMNCE “Chernivtsi Emergency Medical Hospital” during 2022-2024 was
conducted.

The results show that the number of surgical interventions and the proportion of operations under general
anesthesia with artificial lung ventilation increased in the ICU. It was found that the main complications were
cardiovascular, although their absolute number decreased slightly. The frequency of respiratory complications
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increased, while the number of complications from the central nervous system significantly decreased. An increase
in the number of postoperative conditions and an improvement in the quality of intensive care were noted.

The results obtained demonstrate that comorbid pathology significantly complicates the course of the post-
operative period, increases the risk of complications and requires a multidisciplinary approach, individualization
of treatment and improvement of intensive care protocols to increase the efficiency of providing care to patients

with comorbid conditions in the postoperative period.

Knrouosi cnosa: komop6iona namonozis, nicisonepayitinuil nepioo, yCKIaOHEeHHs, IHMEeHCUBHA mepanis, Me-

HeOHCMeHm Xeopux.

Keywords: comorbid pathology, postoperative period, complications, intensive care, patient management.

Beryn. KomopbigHa marosoris € OfHielo 3
HAMOUTBI aKTyaJ bHHUX MPOOJIEM CydacHOi METUIINHH,
OCKIJIBKH CYTT€BO BIUIMBA€E Ha Iepedir OCHOBHOTO 3a-
XBOPIOBAaHHS, YCKJIaJHIOE TIarHOCTHKY Ta JIIKyBaHHS,
ABUITYE PU3UK PO3BUTKY YCKIAIHEHB ITiJ] 4ac orepa-
THBHHUX BTPYYaHb i B Ticisonepariiinomy mepiomi [1,
2]. 3a gaHUMH emigeMiOIOTiYHUX TOCIIiIKCHD, ITOIIH-
PEHICTb KOMOPOIIHUX CTaHIB y BIKOBiH KaTeropii 1o 45
POKiB cTaHOBUTH 56,3 %, y Bini 45-60 pokis — 79,5 %;
60—75 pokiB — 99,2 %, a cepen ocid BikoMm moHanm 75
pokiB nocsirae 100 %.

Kosanenko B.M. i boptkeuu O.I1. 3a3HauaroTh,
10 KOMOPOIIHICTh Tependadae HasBHICTH HOBUX Me-
XaHi3MiB PO3BHTKY XBOPOO, T0TaTKOBOT KIIIHIYHOT Kap-
THHH, YCKJIaJAHEHb Ta Mepeliry, He BIACTHBUX OC-
HOBHIN XBOPOOi, a TAKOX CYTTEBO BIUIMBA€E HA SKICTH 1
TpUBANICTh KUTT [3].

CymyTHI XpOHIYHI ypa)kKeHHS 9acTO BiNirparoTh
KJIIOYOBY DOJIb Yy XpOHi3allii OCHOBHOTO 3axBO-
PIOBaHHS, 3yMOBIIIOIOTh HOT0 NMPOrPECYBaHHS, CIIPHS-
I0Th BTpaTi Mpane3aTHOCTI Ta MepeadyacHid cMmept-
HOCTi. HasiBHICTh KiJBKOX XPOHIYHHMX 3aXBOPIOBaHb
BOJIHOYAC MPU3BOJUTH JI0 3HWKEHHS KOMIIEHCATOPHHUX
MOXITMBOCTEI OpraHi3My, MiIBUIIlY€E PU3UK MTOJIIOpraH-
HOi HEJOCTaTHOCTI Ta moTpedye MaKcHMalbHO
IH/IMBiTyaTi30BaHOTO MIAXOY IO JIIKyBaHHS [4].

Y mif cucteMi 0coONMBY pOJIb  Bimirpae
BiIUTIJIEHHS aHECTE310/0Ti11 3 JIXKKaMH 1HTEHCUBHOI Te-
pamii (BA3JIIT), sike 3a6e3medye Ge3nepepBHE CIIOCTe-
PEXKEeHHSI, HEBIAKIIAIHY KOPEKIIIO )KUTTEBO BAXKIUBHX
(hyHKIII Ta Creniani30BaHuil 0TS 32 MaI[iEeHTaMH B
kputuuHOMYy craHi [5]. LllopiuHo B ychoMy CBITI 3poc-
Tae KUIbKicTh rochitamizauiit 1o BA3JIIT, 3ymoBieHnx
SK TOCTPUMH CTaHaMH, TaK 1 3aroCTpeHHsIMH
XPOHIYHUX 3aXBOPIOBaHb ab0 MoTpeboIo B micisiomne-
partiiinomy norsmi [6].

3a pe3ynabTaTaM¥ HU3KH JTOCHiKeHb, moHaa /0%
naniedTiB y BA3JIIT marots koMopOinHy maTosorito, a
B 30-50% BumankiB caMe BOHA CTa€ BUPIMIAIBLHUM
YMHHUKOM Y PO3BHUTKY YCKJIaJHEHb 1 HECTIPHUATIUBUX
pesynbrariB  nikyBanui[7, 8]. VY  mocmimkeHHsX
Simpson A. et al. 3a3HauenHo npo 3HaYHMH i pi3HOIMIIA-
HOBHI1 BIUIMB XPOHIYHKMX 3aXBOPIOBAaHb Ha PE3YJIbTATH
JIKyBaHHS MAII€HTIB i3 TOCTpUMHU cTaHaMHU. BcTaHOB-
JIEHO, 10 PiBE€Hb KOPOTKOCTPOKOBOi CMEPTHOCTI 3pOC-
Tae i3 301IBIIEHHAM KUJIBKOCTI CYIyTHIX 3aXBOPIOBAHb:
TOCITiTallbHa CMEPTHICTh cTaHoBMIA 33% y MaIieHTiB
i3 OJHUM CYITyTHIM 3aXBOPIOBaHHSM, IIOPIBHSIHO 3
namieHTamu 6e3 KoMopOigHocTi, i 39% — mpu HasB-
HOCTI JIBOX 1 OiJIbIIIC 3aXBOPIOBaHb [7].

B ymoBax BA3JIIT MeHeI)KMEHT TaKHX MAI[IEHTIB
moTpedye BHCOKOTO piBHSA MpodecioHani3My, MyIbTH-
JUCHUIUTIHAPHOI B3a€MOJil, KJIIHIYHOTO MHCICHHS Ta
THYYKOCTI y TPHHHATTI pIOIeHb 3 YypaxyBaHHSIM
IHAMBiqyaTbHUX OCOONHMBOCTEH MAaIlieHTa, THITY KO-
MOpOiIHOCTI Ta CTyNeH ii BIUINBY HA OCHOBHHH 1aTO-
JIOTIYHUH TIpoIiec.

IMonpu HasIBHICTh 3HAYHOT KIJTBKOCTI TOCTIIXKCHb,
PSZ acTieKTiB JJMHAMIKH HicisionepauiiiHoro nepioay y
XBOPHUX 13 KOMOPOIAHICTIO, BKIIIOYHO 3 aHAI30M CIIe-
uu}iYHUX yCKIaTHEeHb Ta e(PEeKTUBHOCTI IPOTOKOIIB
IHTCHCUBHOI Teparii, 3aJIUIIaI0THCSI HETOCTATHHO BHB-
YEHUMH, 1110 00YMOBIIIOE aKTYalbHICTh HOAAIBLINX JI0-
CII/DKEHB Y IIbOMY HAIpsMi.

Mera pocaimkennsi. [IpoanamizyBatu ocoOmu-
BOCTI IepeOiry MmicIIonepamiifHoro mepioy y XBOPHX
i3 KOMOpOIMHOI TATOJIOTI€I0, BHABUTH OCHOBHI
YCKJIaHEHHS Ta (paKTOPH PU3HKY, IO BIUIMBAIOTH HA
JUHAMIKY OJY)KaHHs, IJIsI ONTUMI3aIll JiKyBaJbHOT
TaKTUKW Ta MiJBUIICHHS €(QEKTUBHOCTI IHTEHCUBHOI
Teparlii B paHHBOMY TicisoNepaliiiHoMy nepio/i.

Martepian i meToau. IIpoBeeHO peTPOCHIEKTHB-
HUI aHai3 MeIUYHOI ToKyMeHTalii (icTopii XxBopoowu,
IPOTOKOJIM XIPYPriuHUX BTPy4YaHb Ta JaHi I0/I0 aHe-
CTE310JIOTIYHIX MPOIEAYP) BiIIIICHHS aHECTE310JI0Til
3 mixkamu iHTeHcHBHOI Teparii OKHIT «YepHiBenpka
JKapHS MBHIKOI MeIUYHOI qormomorm» y 20222024
pokax. BukopucroByBaiucs METOHM OITMCOBOI CTAaTH-
CTHKHA JUI OIIHKMA JUHAMIKM 3MIiH, YaCTOTHOCTI
YCKIagHEHb 1 JIeTaJbHUX BHUMAAKIB, a TaKOX
NOPIBHSUTLHUM aHAaJ3 3MIiH MMOKA3HWKIB y Pi3HI POKH
crioctepeskeHHs. CtaTHcTHYHA 00poOKa MPOBOHIIACS
3 BUKOPHCTAHHSIM METO/IIB OIIMCOBOT CTATHCTUKH.

OcHoBHa yacTuHA. Y1iponosx 2022-2024 pokiB
y BA3JIIT 6yno mposikoBaHO HPUOIM3HO OJHAKOBY
KUTBKICTh MaIieHTiB mopoky: 1288 ocib y 2022 pori,
1222 y 2023-my ta 1237 nanientis y 2024-my.

Y 2022-2024 pokax BiI3HAYAIOCh 3pPOCTAHHS
KiJIBKOCTI ONepaTUBHMUX BTpy4aHb: ko y 2022 pomi
ix Oysio 7997, To y 2023-my 1eit noka3HHUK 301IbIIHBCS
Ha 12,37% no 8097, a y 2024 poui csaruys 8730
(7,82%), 0 CBIQUUTH MPO 3POCTAHHS HABAHTAXECHHS
Ha 3abe3medeHHs XipypriuHux BimaiteHs. KimpkicTh
MPOBEJIEHUX AaHECTe310JoTiYHNX mpouenyp (3Hebo-
JICHb) TAKOX JEMOHCTPYE OUHAMIKy, NMPOTE HEOMHO-
3HaYHYy ¥ pizHOHaMpaBieHy —y 2022 pori IX BUKOHaHO
7277, y 2023-my — 7566 (3poctanss Ha 3,97%), a y
2024-my moKa3HHMK 3HU3UBCA 70 6982, 110 BIUIMHYJIO
Ha OXOIUICHHs olepaliii 3He00NeHHAMU: Ko y 2022
ta 2023 pokax BoHO ckiamaimo 91,0% i 93,4%
BiNOBIHO, TO ¥ 2024 pomi 3Menmmiocs 10 80%.
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IMokaznuk JsetanpHOCTI 'y 2022 poui ckiaB
19,88%, y 2023-my 3pic mo 24,2%, mo BKa3zyeHa
CKJIa[HI BUTIA/IKH Ta TSDKKICTh CTaHY MAI[IEHTIB, Y TOMY
YHCcIi BHACHOK kKoMopOigHOoCTi. Pazom 3 TiM, y 2024
poui neranpHicTs 3MeHImmIacst 1o 20,37%, mo cBia-
YUTH TPO TMOKPAIICHHS METOMIB JIKYBaHHS Ta 3MiHY
podiTto MaIi€HTIB.

3aranpHa KUIbKICTh aHECTE310JI0TTYHUX BTPYYaHb
JUHAMIYHO 3MiHIOBanacs: y 2022 pori ix Oymo 7277,y
2023 poui 3pocino 1o 7566, ane y 2024 poryi 3MeHIIH-
Jocst 10 6982, 110 € pe3yabTaToM K 3MiHH CTPYKTYpH
orepailiii, Tak i 3MiHH HiIXO/IB 0 aHECTE310JIOTIYHOTO
3a0e3Me4eHHS.

BonHouac criocrepiraiocs 3pOCTaHHS 4acTKHU 3a-
rajJbHOTO HapKO3y i3 3aCTOCYBAHHSAM IUTYYHOI BEHTH-
mmii eresp — 3 64,12 % y 2022 pomi mo 78,96 % y
2024 pomi y 3B’513Ky 31 3pOCTaHHIM CKJIaTHOCTI omepa-
THBHHUX BTPY4YaHb, & TAKOX MOTPEOOIO B PETEIHHOMY
AHECTEe310JIOT'TYHOMY KOHTPOJIi B yMOBaXx I0JIIOPTaHHOT
HEJOCTaTHOCTI. Y CTPYKTYpi JIOKaJbHOI aHecTe3il
JIOMiHyBaJia CIiHAJIbHA aHECTEe31sl, 110 JO3BOJIMIIO YHH-
KaTH CHCTEMHOTO HaBaHTa)KEHHS HA CEPLEBO-CYANHHY
CHCTEMY, OCOOJIMBO Y MAIi€HTIB 3 1MIEMIYHOI0 XBOPO-
0010 cepis, JIEKOMIIGHCOBAHOIO TillepTCH3IEI0 Ta
XPOHIYHOIO CEPLIEBOIO HEAOCTATHICTIO.

3HayHy poOJb Yy 3aralbHil 3aXBOPIOBAHOCTI,
CMEpPTHOCTI Ta TPHUBAJOCTI JIKYBaHHS cepell XBOPOO
BimirpaBama komopOimHa martosoris. Bucoki moxas-
HHKH JICTAIBHOCTI Cepesl XBOPHUX i3 MO3KOBOKO IATo-
JIOTI€10, 130JIbOBAHMMH TPABMaMH, OKPEMHMH CTaHAMHU
B a0oMiHaNIBHIM Xipyprii Ta Moji TpaBMaMu CBiIUUIN
PO BIUIMB CYIYTHIX XpPOHIYHUX 3aXBOPIOBAaHb HA Iie-
pebir OCHOBHOTO CTaHy Ta 3HMXKECHHS e(eKTUBHOCTI
JIKyBaHHS.

YTIpoaoBK T0CHIHKYBaHOTO TIEPioLy criocTepira-
JI0Cs 3HaYHE 30UTBIICHHS KUTBKOCTI MiCIIsoTepaniiHmx
ctaHiB: i3 396 y 2022 pomi mo 581 y 2024-my (3poc-
TaHHS y 1,47 pa3y), MO IMOB’s3aHO i3 30UTBIICHHAM
KUTBKOCTI XIpypTiyHUX BTPYyYaHb, OCOOJHMBO Yy IKY-
BaHHI XBOPUX 3 KOMOPOiTHIMH MATOJNOTisIMH. JleTais-
HICTB, sIKa paHille He (ikcyBaiacs OKpeMo JIIs i€l ka-
teropii, y 2024 pomi cranowia 3,17%. Jlixkkomui
3pociu OLIbLI HDXK y MIBTOpa pasa, 10 CBIAYHUTH MPO
301IbIICHHS CKIIAHUX ONEPAaTHBHUX BTPY4YaHb Ta I0-
TpeOy B MOBIII iHTEHCHBHIN Teparii. BogHovac, Kijib-
KICTh MAaIli€HTIB 13 MO3KOBOIO MATOJIOTIEI0 TIOCTYIIOBO
3meHmunach — 3 207 y 2022 pori o 89 y 2024-my, a

CMEPTHICTh Cepell HMX TaKOX 3HU3MIACh, IO MOXE
OyTH HACIIKOM TTOKpAIEeHHS JIIKyBAILHUX CTpaTerii
a6o edekTHBHImMOI TPOPITAKTUKN HEBPOJIOTIYHUX
YCKIIaHEHb.

HecrabinmpHa pmHAMika crmocrepiranach cepen
MAI€HTIB i3 TpaBMaMH Ta MOJITpaBMOIO. Xoda 3a-
rajbHa KiJBKICTh BUMAIKIB 130JJbOBAHUX TPaBM HE 3a-
3HaJa CYTTEBUX 3MiH, JeTalbHICTh y 2024 pomi 3pocna
1o 24,21% nopiBasHO 3 15,54% y 2023-my, Toni siK
TIPY MOJITPaBMi CMEPTHICTb, HaBIaKH, 3HU3MIAcs. Lle
MOYKE CBITYUTH MPO OLIBII e(heKTHBHE JTIKYBaHHS BaX-
KX CTaHiB, aje BOAHOYAC NP0 30UIBIIEHHS YacTKH
HaMCKJIAIHIMIX BUMAIKIB Cepe] MAIi€HTIB i3 13060~
BaHMMH TPaBMaMHU.

AHai3 XapakTepy yCKJIaIHEeHb, 110 BUHIKAIH ITi]
gac omepariii abo B mepiry go0y micis Hei, ITeMOHCTpYe
CTaOlIBHO BHUCOKY YacTOTY KOMOPOIIHMX CTaHiB, SKi
BIUIMBAJM Ha TMepedir micisornepaniifHoro mepiony,
BITHOCHY CTaOUIBHICTh 3arajbHOI KIUIBKOCTI TaKHX
BHITAIKIB 13 TCHCHIIIEIO IO MOCTYIIOBOI'O 3MEHIIICHHS:
3245y 2022 poui 10 213 y 2024-my. 3MeHILIEHHS 3a-
rajbHOI KiJIBKOCTI YCKJIaIHEHb CBIAYHUTH IIPO IOCTY-
[OBE MOKPAIIECHHS SKOCTI MepemonepaniiHoi miaro-
TOBKH, aHECTE310JIOTTYHOTO CYNpPOBOJY, JOTPUMAaHHSI
MPOTOKOJIIB JIKyBaHHS Ta OPTaHI3allifHOTO MEHEIK-
MEHTY B YMOBaX iHTCHCHBHO{ Teparii.

HeoOxigHO 3a3HAYNTH, MO HASBHICTH CYMYTHIX
3aXBOPIOBaHb, TAKMX SK I[yKPOBHH mia0eT, 3axBo-
PIOBaHHS CEpIEBO-CYJUHHOI Ta JUXaJbHOI CHCTEM,
YCKJTaTHIOBAIM IMICIAONCpAIiifHAN TIepiox 1 MOIO0B-
YKyBaJI TPUBAJIICTh TOCHITATI3aLil.

HaiiqacTimuMu cnoctepirajucs yYCKJIQJHEHHS 3
00Ky CeplLeBO-CyIUHHOI CHUCTEMH, SKi CTaHOBHIIH
OJIM3bKO MOJOBHHH BCiX 3apEECTPOBAHMX BHIT/IKIB,IIO-
IpH 3arajibHe 3HW)KEHHS1 a0COJFOTHOT KiTbKOCTI (TabJ.
1). Ixus yactora Hesnauno konusanacs — 3 50,61% y
2022 pomi 1o 51,17% y 2024-my, mo BKazyBajo Ha
CTaJICTh IUX PU3UKIB y MICISONEpaliiHUN mepioa Ta
CBITYNTH NIPO BUCOKY YaCTOTY KOMOPOITHUX CEpLEeBO-
CYOVWHHHX TATOJIOTIH Yy XBOPHUX, SKi MiATAIOThCA
XipyprivuHOMY BTPYYaHHIO, a TaKOXX IPO PU3UK MOPY-
IIEHHSI TeMOJIMHAMIKH M1l Yac onepailii Ta B paHHbOMY
nicisioniepauiiinomy nepioai. Binrak 1e Bumarano
YITKOTO KapJiOMOHITOPUHTY, aJleKBATHOI'O KOHTPOIIIO
apTepiaJbHOTO TUCKY, PUTMY Ta 00’ €MY LUPKYJIIOI0UO0T
KpOBI B TiCIIIONIepaiiHui epioA.

Tabmmms 1
XapakTepucTHKa yCKJIaAHeHb
(inTpaonepauiiini Ta nepma x06a micyasA onepauii)
Ho3zouaorii 2022 2023 2024
n % n % n Y%

AJieprivHi yckji1aaHeHHs 2 0,82% 2 0,85% 3 1,41%
3 60Ky cepueBoO - CYTHHHOI CHCTEMH 124 50,61% 116 49,57% 109 51,17%
3 00Ky AMXAJIBHOI CHCTEMH 4 1,63% 5 2,14% 9 4,23%
3 ooky IIKT 37 15,1% 47 20,09% 40 18,78%
3 6oy HHC 35 14,29% 15 6,41% 10 4,69%
IloB'a3ani i3 inTy0anicio Tpaxei 1 0,41% 4 1,71% 3 1,41%
IloB's13aHi i3 KaTeTepu3auicio 1 0,41% 6 2 56% 3 1,41%
HEeHTPAJIBHUX BeH

T 41 16,73% 39 16,67% 36 16,9%
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VYcknanHeHHsT 3 0OOKy HIIYHKOBO-KHIIKOBOTO
TpPaKTy Maju TEHIEHIII0 A0 3poctanHs y 2023 porri
(20,09%), michst gworo nemo 3HMBWINCT Y 2024-my
(18,78%), o moryo OyTH HACHIIKOM aganTariii Tepa-
MEBTHYHHX MIPOTOKOJIB, CIIPIMOBAaHUX HA 3aNI00ITaHHS
racTPOiHTECTUHAIFHUX PO3JIAAiB Y IMicIsionepariitanii
nepion. OQHAaK, TaKi YCKIIQAHEHHS BCE I 3aTHIIAINACS
OJTHMMU 3 HaWOuIbI nomupeHux. HaroMicTs 3Ha4HO
3MEHIIMIIAcs 4acTOTa YCKJIaIHEHb 13 OOKY LEHTpaib-
HOT HEpPBOBOT cucTeMHU: SKIIO y 2022 poli BOHH CTaHO-
Bun 14,29% Bif 3aranbHOI KUTBKOCTI, TO y 2024 porri
el TOKa3HUK 3HU3UBCS 710 4,69% B pe3ybTaTi oKpa-
[IEHHS METOIB aHeCcTe31l Ta BEAEHHS IAL[ICHTIB ITiCIII
oreparii, a caMe BJIOCKOHAJICHHS aHECTe310JIOTIYHUX
Ta HEHPONPOTEKTOPHUX CTPATETiH, 10 3HIKYBAJIO PU-
3WK iHTpaomepaimiiiHoi Timokcii, rimoToHii Ta
IMIeMIYHUX YpaXeHb MO3KY.

OxpemMo BapTO 3a3HAYWTH YCKJIAQJHEHHS 3 OOKY
JUXAIBHOI CUCTEMHU, KIJIBKICTh SKUX MOCTYIIOBO 3pOC-
TaJjia MpPOTATrOM TPhOX PokKiB — 3 1,63% y 2022 poui 10
4,23% y 2024-my, 1m0 Moxe OyTH TOB’SI3aHUM 3 Ha-
SIBHICTIO XPOHIYHHUX PECHipaTOPHUX 3aXBOPIOBAHb Y
XBOpHUX, & TaKOX 13 MICISONEPAIiHOI TilIOBEHTH-
JsILi€ro, acmipali€elo abo TpuBaluM nepeOyBaHHIM Ha
IITYYHI BEHTWIALII JIETEHh Ta CBIIYUTH IPO HEOO-
XIAHICT JOMATKOBUX 3axXOMiB JUIA 3aroOiraHHs Iu-
XaIbHIM TOPYIICHHSAM Y PaHHIN Mmicisonepariifanii
epion.

AJepriuni yCKJIaJHEHHS 3alHIIAINCS MaJo4H-
CeJILHUMH, aJie X yacToTa jaemio 3pocia y 2024 poiii 10
1,41%. 3pocTanHs Xo4a i He3HAYHE, OJTHAK TOTPeOye
miABMIICHOT yBarm 10 300py  aJeproyioridyHoro
aHaMHE3y, MpeMenuKaiii Ta KOHTPOJ (apmako-
HaBaHTAXKCHHSL.

BopHOYac KiNbKIiCTh 1HIIMX YCKJIaJHEHb, SIKI HeE
YBIMIIM 10 OCHOBHHUX KaTeropii, 3anmimanacs
BIZIHOCHO CTa0iNbHOI, CTAHOBISAYM Ou3bKo 16-17%
ycix Bumazkis. LI rpyma oXoIumioe MIMPOKUI CIIEKTP
HecnenngivHUX yCKIaJHEeHb, 0 TOTPe0yIOTh OAab-
IOTO JIETaTbHOTO aHaJi3y AJISl BUSABIEHHS MaTepHIB i
BIIOCKOHAJICHHS] MEHE/PKMEHTY.

3arayiom aHaji3 Mokasye, 10 3a TPU POKH Bif0y-
JIOCsI TIOMITHE 301BLICHHS MiCJISONEePAIlifHIX CTaHiB,
SKi OTpeOyBaM IHTEHCHBHOT'O JIIKYBaHHS, BOJHOYAC
CIIOCTEPIrajgocsi 3MEHIIECHHS! CMEPTHOCTI TMPH MO3KO-
BHX MMATOJIOTISAX 1 MOJIITPaBMi, IO BKa3ye Ha BIOCKOHA-
JICHHS TIXO/IiB JI0 JIKyBaHHS.

BucnoBok. Xoua 3arajgbHa KiJIbKiCTh YCKIIaJHEHb
MOCTYIOBO 3MEHIIMIIACh, CTA0ILHO BUCOK] TOKa3HUKH
CEepLEBO-CYMHHUX 1 IUIyHKOBO-KHIIKOBUX IIOpY-
IIeHb, & TaKOX 3POCTAHHS JNXAIBHHUX YCKJIaIHEHB,
CBiyaTh Tpo mnoTpeOy mepemonepariiiHoro oobcre-
KEHHSI, KOpeKlii  CymyTHiX  maroyorii  Ta
1HAMBITyaTi30BaHOTO MiIXOAY O BEJICHHS B PAHHBOMY
TMicsIonepamitHoMy Tepio/Ii.
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CASE FROM PRACTICE. COURSE OF HYPOXIC ISCHEMIC ENCEPHALOPATHY IN A
NEWBORN

Abstract:

Hypoxic-ischemic encephalopathy (HIE) is one of the most serious neurological pathologies that can occur
in newborns. HIE occurs in approximately 1-6 of 1,000 newborns, with higher rates in premature babies. In severe
cases, the mortality rate can reach 20-30%, and the risk of death is higher in cases accompanied by serious clinical
manifestations. Approximately 25-30% of newborns with HIE may have long-term neurological disorders, such
as cerebral palsy, psychomotor retardation, or other neurological disorders. [1]

Keywords:physiological reflexes, newborns, hypoxia, HIE.

Hypoxic-ischemic encephalopathy develops as a
result of insufficient oxygen supply to the brain, which
leads to its damage,as well as to disruption of energy
exchange in neuronal cells.HIE of the second degree
of severity is characterized by pronounced clinical
manifestations (dysfunction of the autonomic nervous
system, unstable muscle tone, epileptic seizures or
localized convulsions), which can significantly affect
the further development of the child. [2]

HIE can be caused by various factors, such as:
perinatal complications (for example, asphyxia during
childbirth); mother's condition during pregnancy
(hypertension, infections, anemia);  congenital
anomalies. [3]

The role of leucine in the course of hypoxic-
ischemic encephalopathy (HIE) in newborns is the
subject of active research, since it is a condition
characterized by impaired cerebral circulation and
oxygen starvation, which can lead to serious
neuropsychological consequences. [8]

Symptoms of hypoxic ischemic encephalopathy
(HIE) may appear immediately after birth or in the first
few hours/days of a newborn's life. [4]

The main symptom of hypoxic-ischemic
encephalopathy (HIE) is a decrease in the level of
consciousness. It can manifest itself in a weak reaction
to external stimuli, apathy or a general decrease in
activity of the newborn. This is a critical indicator that
indicates a brain injury and requires urgent medical
intervention.

Other important symptoms may include
convulsions and impaired muscle tone, but loss of
consciousness is usually the first and most significant
symptom that medical professionals notice. [5]

Mitochondrial processes in hypoxic-ischemic
encephalopathy play an important role in the
development of brain damage. Mitochondria under HIE
conditions become a source of energy deficits, calcium
disturbances, oxidative stress and apoptosis, which
leads to the death of neurons.

Mitochondrial processes in conditions of HIE:

1. Violation of energy metabolism

One of the first effects of hypoxia and ischemia is
a reduction in the amount of oxygen available to cells.
Since mitochondria are responsible for the bulk of ATP
synthesis through oxidative phosphorylation, hypoxia
leads to:

e Reduction of ATP production: When cells
cannot provide themselves with enough energy due to
mitochondrial dysfunction, they become dependent on
anaerobic glycolysis, which is less efficient and leads
to the accumulation of lactic acid and the development
of acidosis.

e Ischemia: Impaired blood supply also limits
access to glucose and oxygen, further complicating
ATP production, increasing levels of metabolic stress.

2. Mitochondrial calcium imbalance

Mitochondria play an important role in the
regulation of calcium homeostasis. In conditions of
hypoxia and ischemia:
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e Accumulation of calciumin the cytosol and
mitochondria causes disruption of the normal function-
ing of these organelles.

e Recruitment of calcium to mitochondriacan
lead to their damage and even to the activation of apop-
tosis (programmed cell death).

e Mitochondrial calcium overload is an
important factor that exacerbates neuronal damage in
HIE, leading to cell loss and dysfunction.

3. Oxidative stress and formation of free radicals

Hypoxia and ischemia are accompanied by a sharp
increase in the formation of free radicals, in particular,
reactive oxygen species (ROS):

e Mitochondrial overloadon the treatment of ox-
idative processes increases the level of free radicals.
This leads to oxidation of lipids, proteins and DNA of
cells, damaging their structure and function.

e Mitochondrial destabilizing effect: Oxidative
stress can cause dysfunction of the mitochondrial res-
piratory chain complex (especially complexes | and
111), which leads to a decrease in the efficiency of ATP
synthesis and increased cell damage.

4. Activation of apoptosis and necrosis

One of the serious consequences of mitochondrial
dysfunction is the activation of cell death processes:

e Inresponse to a decrease in energy status and
an increase in oxidative stress, mitochondria can re-
lease procoagulant molecules such as cytochrome c,
which activate caspases and trigger the process of apop-
tosis.

e Inaddition, as a result of the disruption of mi-
tochondrial membrane functions and the formation of
pores in the membrane of mitochondria, necrosis can
develop, especially with serious damage.

5. Mitochondrial dysfunction and neuroplasticity

Mitochondrial dysfunction in HIE can also affect
neuroplasticity:

e Violation of energy metabolism can limit the
ability of neurons to recover and adapt after injury.

e Mitochondrial dysfunction can limit the pro-
cesses of synaptic plasticity and neurogenesis, which
reduces the ability of the brain to recover from damage.

6. The role of mitochondrial pathways in neuro-
protection

Despite the many negative effects of mitochon-
drial dysfunction, studies also show potential for neu-
roprotection through the regulation of mitochondrial
processes:

e Modulation of mitogen-activated protein ki-
nases (MAPK) and other signaling pathways that regu-
late mitochondrial function may help prevent or limit
cellular damage in conditions of HIE.

e Activation of pathways related to aminophos-
pholipid signaling and inhibition of oxidative stress can
support mitochondrial function and reduce apoptosis.

(9]

Complication.Hypoxic-ischemic encephalopathy
(HIE) can lead to various complications that can have a
long-term impact on the development of a newborn.
The main complications include: various forms of
cerebral palsy, auditory and visual impairments,

epilepsy. [6]

A rare complication of HIE in newborns is Klein's
syndrome, or Klein's encephalopathy. Children may
exhibit altered levels of consciousness, ranging from
lethargy to confusion. Also, epileptic seizures are often
observed, which can be both focal and generalized. [7]

The purpose of the work is studying the peculi-
arities of the course of hypoxic-ischemic encephalopa-
thy in a specific case, analyzing the severity of the
course and determining the risk of complications and
determining further treatment tactics.

Materials and methods. Patient M. was under our
observation for 4 days. There are no chronic diseases,
she was born at full term from the third pregnancy, the
third delivery by physiological delivery. Apgar score at
1 min-9b., 5 min-9b. Body weight at birth 3090 g, body
length - 53 cm. Vaccination was carried out;: HBV and
BCG on the 2nd and 3rd day of life, respectively. In the
anamnesis, contact with infectious diseases is denied,
there are no cases of the disease in the family. On the
2nd day of the disease, the girl was admitted to the re-
ception department of the Chernivtsi ODCL with com-
plaints of weak sucking, one-time vomiting after feed-
ing. The condition at the time of admission is of mod-
erate severity, which is caused by the main disease.
Physiological reflexes of the newborn are suppressed.
Muscle tone is reduced. VT 1x1 at the level of the skull
bones, not tense, not pulsating. The skin is clean, pale
pink. Tissue turgor and elasticity are reduced. Nasal
breathing is free. Above the lungs, breathing is puerile,
carried out symmetrically, no wheezes are heard. Heart
sounds are sonorous, rhythmic. Abdomen is soft, not
tense. Liver +1 cm., spleen is not palpable. Diuresis is
sufficient. The stool is without features.

CBC: hemoglobin 211g/l; erythrocytes 6.1 T/I;
color index 1.0; platelets 331g/l; leukocytes 14.5/1;
ESR 4mm; rod nuclear 1%; segment nuclear 24%; eo-
sinophils 5%; lymphocytes 66%; monocytes 4%.

Urinalysis: yellow; transparent; specific density-
1010; protein and glucose - unknown; leuk.- 3-5in p.z.;
er.- 0-4 in p.z.; flat epithelium - 1-2 in p.z.

Coprogram: form k/p, color - yellow, reaction to
blood -, fat neutr.++++, leuk. 1-2 in p/z; Er. 1-2 in p/z;
iodophilic flora -.

Treatment was prescribed: control of breastfeed-
ing, oral rehydration therapy, treatment of the umbilical
remnant, combined therapy (cobamamide (diben-
koside, coenzyme Bi,), cocarboxylase (chloride) (co-
enzyme B,),, pyridoxal-5-phosphate (coenzyme Bg);
carnitine chloride, lysine hydrochloride), Vitamin D3.

Melatonin is also prescribed for HIE. Melatonin
has the ability to modulate inflammatory processes in
the brain. During hypoxia and ischemia, activation of
microglia and astrocytes is observed, which leads to the
release of proinflammatory cytokines and chemokines.
This increases inflammation in the brain, which in turn
contributes to neuronal damage. As a result, melatonin
may have a neuroprotective effect and reduce the de-
gree of brain damage caused by inflammation in the set-
ting of HIE. [10]

After 7 days of stay in the hospital, the general
condition of the child is improving. Physiological re-
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flexes became more active, muscle toneYaz is satisfac-
tory. A weight gain of 0.345 kg during the hospital stay
is noted.

The child was discharged home.
Recommendations provided: supervision of a family
doctor and a neurologist, control of neurosonography in
1 month, rational feeding, control of weight dynamics,
control of CBC after 10 days.

Conclusions. Therefore, it is important for
healthcare professionals working with neonates to be
aware of HIE, its clinical manifestations, and treatment
methods in order to provide maximum support and re-
habilitation for such patients. Further research in this
area may help improve treatment protocols and im-
prove outcomes for neonates who experience HIE.
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PSYCHO-EMOTIONAL STRESS AND ITS IMPACT ON WOMEN'S REPRODUCTIVE HEALTH

Anomauis.

THcuxoemoyitinuti cmpec — ye cucmemHull A0AnMayiiHull CmaH, wo BUHUKAE V 8i0N0GI0b HA MPUBAIE NCU-
XOCOYianbHi NOOPA3HUKIL, | BUSHAHUL OOHUM 3 KTHOY08UX YUHHUKIG, SIKI He2AMUBHO 8NIUBAIOMb HA PenpOOyKMusHe
300p08 s JHCIHOK. XPOHIYHULL cpec NOPYULYE (DYHKYIOHYBAHHA 2INOMAanamo-2inoQizapro-20HadHoi oci, cnpuyu-
HAIOYU 20PMOHANbHUL OUCOANAHC, NPUSHIYEeHHS 08YIAMOPHOL (DYHKYIL, pO36UMOK ameHopel, 2inepnponakmunemii,
a MAKoIC 3HUINCEHHSL AKOCcmI ooyumis. Kpim mozo, cmpec 6niueae Ha NCUXOCEKCYaibHy cepy HCiHKu, CRPUsSoYU
SMEHUEHHIO 16100, CeKCYanbHill OUCPYHKYIL ma po36umKy 0enpecusnux posiaoie. Y cmammi nooano 6cediunutl
aHaniz namogpizioNo2iuHUX Mexanizmie 6NIUBY CIPECY, 30KpeMa PoJii KOPMU30LY, NPOIAKMUHY, 00 aminepiunol
cucmemu, a MaKodC NPO3ANAILHUX YUMOKIHIG. Pozensinymo cyuacui incmpymenmu 0ia2HOCMUKU PiGHS cmpecy,
exmOHaroyu biomapkepu ma ncuxomempuyni wixkam. Ilpeocmaeneno egpexmusni nioxoou 00 nPOPIIAKmMuKu ma
KOpeKyii — ncuxomepaniio, KOZHIMUGHO-N0BEOIHKO8Y Mepaniio, MexHiKu peiakcayii, papmaxomepanito ma smiHy
cnocoby oscumms. Ocobauga yeaea npudiisaeEmMvcs iHmezpayii NCUXo0eMoyiiHoOl NIOMPUMKU Y KIIHIYHY NPAKMUKY
PENnPOOYKMUBHOI MEOUYUHU, WO € BACIUBUM KPOKOM OJi NOKPAWEHHS Pe3VIbmamis NiKyeanHs 0e3niioos ma
30epedicents penpoOyKmueH020 NOMEHYIALY HCIHOK.

Abstract.

Psychoemotional stress is a systemic adaptive state that occurs in response to prolonged psychosocial stimuli
and is recognized as one of the key factors that negatively affect women's reproductive health. Chronic stress
disrupts the functioning of the hypothalamic-pituitary-gonadal axis, causing hormonal imbalance, suppression of
ovulatory function, the development of amenorrhea, hyperprolactinemia, and a decrease in the quality of oocytes.
In addition, stress affects the psychosexual sphere of a woman, contributing to a decrease in libido, sexual dys-
function, and the development of depressive disorders. The article presents a comprehensive analysis of the path-
ophysiological mechanisms of stress, in particular the role of cortisol, prolactin, the dopaminergic system, and
proinflammatory cytokines. Modern tools for diagnosing stress levels, including biomarkers and psychometric
scales, are reviewed. Effective approaches to prevention and correction are presented - psychotherapy, cognitive-
behavioral therapy, relaxation techniques, pharmacotherapy, and lifestyle changes. Special attention is paid to
the integration of psycho-emotional support into the clinical practice of reproductive medicine, which is an im-
portant step in improving the results of infertility treatment and preserving the reproductive potential of women.

Knrouoegi cnosa: cmpec, penpodykmugne 300p08’s, ameHopest, 08YasAYis, NpOoIaKmuH, NCUXomepanis.
Keywords: stress, reproductive health, amenorrhea, ovulation, prolactin, psychotherapy.

AxTtyajabHicTh. CydacHi collianbHi, EKOHOMIUHI  3HIDKEHHS Ji0i10 pO3MISIAIOThCS K HACTIOK He Bpa-
Ta TOJITHYHI BUKJIUKH CIIPUYUHSIOTH XPOHIUHE TICKX0-  XOBAaHHMX ICUXOeMOIIHHUX (hakTopiB. CTpec Kopemoe
€MOIli}{He MepeHanpy>KeHHs. 3a OLIHKaMU MDKHApOJA- i3 po3jiaJaMy penpoaAyKTHBHOI (yHKLii, HEBradaMu
HUX OCHiKeHb, moHa 40% xiHok penpoaykTuBHoro  npu EK3, BUKUIHSAMH Ta 3HIKCHHSIM €(EKTUBHOCTI
BIKY PEryJISIPHO BiJUyBalOTh CTPEC BUCOKOI IHTCHCHUB-  TOHAJOTPOIHUX CTUMYIISLIH [2].
Hocri [1]. Ve vacTime 6e3rutias, MOpyIeHHS HUKITY,
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Merta npocaizxennsi. [IpoananizyBatum cydacHi
JiTepaTypHi aHi MO BIUIMB CTPECY HA PEMPOIYKTH-
BHY CHCTEMY JKiHOK, JOCHIIINTH MEXaHi3MH IaTore-
He3y, MIarHOCTHYHI METOIW Ta IIPEBEHTHBHI BTPY-
YaHHSL.

Pe3yabTaTH gocaigkeHHs. Y CydaCHHX yMOBaxX
CTPIMKOTO TEMITY XHTTS, TOCTIHHOTO iH()OPMAIIITHOTO
HaBaHTa)XEHHs, CKOHOMIYHOI HECTabIIbHOCTI Ta collia-
JIbHOT HEBU3HAYCHOCTI [3], MCUXOeMOIIiitHu cTpec me-
PETBOPIOETHCS HAa CUCTEMHY NPOOJIEeMY IPOMaJICHKOTO
3I0pOB’s [4], sika HaOyBae OCOOIUBOI aKTYaIBHOCTI B
KOHTEKCTi JKIHOYOTO pPENpOJYKTHBHOTO 370pPOB’S.
CraH XpOHIYHOTO eMOUIHHOTO ITepEeHANPY>KEHHS € O
HUM i3 IPOBIAHAX €K30T€HHUX YNHHHUKIB PO3BUTKY Ti-
HEeKOJIOTi9HO{ matoorii [5], 6e3mriaas, nopymeHs Me-
HCTPYaJIbHOTO IMKITy Ta YCKJIAaJHEHb Iepediry BariT-
HOCTI [6].

1. ®izionoriyanii MEXaHi3M BIUTUBY CTPECY Ha pe-
NPOJIYKTUBHY CUCTEMY:

OcHoBoro marodiziosorii aii cTpecy Ha penpoay-
KTUBHY CHUCTEMY € TillepakTHBAallis BiCl rinoTagamyc—
rinodiz—Haguupuuku (I'TH-Bicw) [7]. 3a ymoB TpuBa-
JIOTO CTpECy CIIOCTEPIraeThCsi MEPCHCTYIOYUE ITiJBH-
IIEHHS PIBHIB  KOPTHKOTPOMIH-PUIII3UHT-TOPMOHY
(CRH) Ta anperoxopTaKOTporHOTO TopMonHy (ACTH),
IO TIPU3BOAUTH 10 HAIMIPHOTO CHHTE3y KOPTH30ITY
[8]. XponiuHo miABHIIIEHHH PIBEHb KOPTU30y YUHHUTh
HETaTUBHUI 3BOPOTHIHM BIUIMB HA TiMOTAIaMIYHY IIPO-
aykiito GnRH [9], mo, y cBOIO 4epry, raibMye cek-
peuito @CI" 1 JIT'. Lle npu3BOIUTH 10 MOPYIISHHS OBY-
JSITOPHOTO ~ LUKJY,  BIJCYTHOCTI  JOMiIHAHTHOTO
(doutikyna, JTHOTETHOBOI HEIOCTATHOCTI Ta BTOPHHHOT
rimoectporenemii[10 ].

Kpim TOTO, CTpec BIUIMBAE Ha CEKPELIl0 MpoJiaK-
tiry [11], o takox ragemye cekpertiro GnRH i moxe
CIPUYMHATH TiNEPIPONAKTHHEMII0 — OJHMH 3 OCHOB-
HUX (akTopiB aHOBYIsALIl Ta rimodepruisHocTi [12].
BapTo 3a3HaunTH, 110 HaBITH MOMipHE IIiIBUIICHHS
piBHS TPOJNAKTHHY TPH XPOHIYHOMY CTpeci MOXKe
BUKJIMKATH TPAaH3UTOPHI MOPYIICHHS MEHCTPYaJILHOTO
IUKITY, & y BUIIAJIKaX 3aTsHKHOTO CTpecy — Hepexin y
xpoHiuHi popmu Ge3mmipma[13].

2. HelipoeHIOKPUHHI Ta IMYHOJIOTI4HI aCleKTH:

I'opMoOHabHI MOPYIIEHHS, BUKIUKAHI CTPECOM,
CYIPOBOIKYIOTHCS TAKOXK 3MiHAMHM B IMyHHIH CHCTEMI.
AxtuBariis oci [ TH cripusie migBUIIEHHIO PiBHS MTPO3a-
nanbHux 1urokiniB (IL-6, TNF-a, IL-1B) [14], mio
BUKJIMKA€ CHCTEMHE 3alajeHHs HU3bKOTo cTynens. Ta-
KUI cTaH 37aTeH IMOpYIIyBAaTH IMIUIAHTAIHHI Tpo-
IIeCH, CKOPOYYBAaTH JKUTTE3IATHICTh E€HAOMETPII0 Ta
3HWKYBaTH sKicTh oonmtiB[15]. JloBeneHo, mo okcu-
JaTUBHUHI cTpec y (oIikynsipHOMY cepeaoBHIIl Hera-
THUBHO BIUIMBA€ Ha SIKICTh MEHOTHYHHMX BEPETEH, IO
MO>K€ TTPU3BOJIUTH JI0 XPOMOCOMHUX aHOMAJTii 1 HEBU-
HOIITYBaHHS BariTHOCTI.

BomHouac cTpec mopyirye piBeHb METATOHIHY —
TOPMOHY, SIKHI HE JIMILE PEryJoe [UPKaIHi PUTMH, a
i Mae MOTyXKHI aHTUOKCHIaHTHI BiIacTUBOCTI[16]. 3HH-
JKEHHSI HOro KOHIEHTpawii y QouikyspHii pianHi
MOB’sI3aHE 3 TIPLIOIO SIKICTIO OOLMTIB Ta MEHIIOIO
YCIIIIHICTIO iMITTaHTaLii eMOpioHa.

3. KninivHi HaCHIIKK U PENPOAYKTUBHOTO 3710~
POB’s XKIHOK:

KiiHiYHUME IPOsIBAME [ICHXOEMOIIIHOTO CTPECY
€ aHOMaJIbHI MaTKOBI KpOBOTEYi, MIOB’s3aHi 3 aHOBYJISI-
Hi€ro Ha TIi TinepkopTummy| 1 7], mepenMeHcTpyaisb-
HUH CHHIPOM i TUCPOPUIHAN PO3TIa, IKi BBAXKAIOTHCS
MICUXOCHIOKPUHHAMH  po3iagamu; (QyHKIIOHAIBEHE
6e3mriaasi, oOyMOBICHE MOPYIICHHSM TOPMOHAIBHOT
perynsanii BHacHinok crpecy [18]; HeBHHOIIYBaHHS Ba-
TITHOCTI, BKJIFOYHO 3 XPOHIYHOIO TUIAIIEHTAPHOIO HEJI0-
CTaTHICTIO, 3aTPHUMKOIO BHYTPIIIIHLOYTPOOHOTO PO3BHU-
TKy IU10/ja Ta npeekaamicieto [20].

Oco0111BO HEOE3MEUHUM € BILIUB CTPECY Ha PaHHI
TEPMIiHU BariTHOCTI, KOJIU IMIUIAHTAITiS Ta TUIAICHTAIiS
Bpa3IMBi O 3MiH Y TOPMOHAIEHOMY 1 ITHTOKIHOBOMY
mpodimi.

JocmimKkeHHsT BKa3yIOTh Ha MPSIMAHN 3B’ SI30K MK
piBHEM nempecii, TPUBOKHOCTI, BUTOPAHHSA Ta IOPY-
LIEHHSMH MEHCTPYaJbHOTO LUKy, @ TAKOX 3HATHUM
3HIDKCHHAM Ji0170 1 CeKCyabHOI 3aJ0BOJICHOCTI [22].
Oco0:11BO Bpa3IHBOIO IPYIIOIO € )KIHKU PEPOAYKTHB-
HOTO BIKY, SIKi IPAIIOIOTh Y chepax 3 BUCOKUM piBHEM
€MOIIHHOTrO HaBaHTaKeHHs (MEJIUKH, ITearoru, MeHe-
mxepu, [T-daxisri) [23].

4. IIcuxomnoriyHi Ta couianbHi HaKTOpU PU3HKY:

Jlo HaiOIIBII BaroMHUX COLIaIbHO-TICHXOJIOTIY-
HUX TPUTEPIB CTPECY Y KIHOK Halle)KaTh KOHPIIKTH Y
ciM’i abo Ha poOOTi; BTpaTa OMU3BKUX; JOMAIIHE HACH-
JBCTBO; 0e3pobiTTs abo (hiHAHCOBI TPYOHOIII; coIlia-
JBHA 130JIAIS; MOPYIICHHS CHY Ta XpOHIYHa BTOMA
[21].

5. Tligxoam 10 AiarHOCTHKH 1 KOPEKIi cTpec-iH-
JYKOBaHHX PO3JIAIiB:

CyuyacHa JiarHOCTHKa TOBHHHA BPaxOBYBAaTH He
JIMIIE TOPMOHAJIBHUN Ta COMATHYHHU CTATYC MAIli€H-
TKH, ajie¢ W MPOBOJUTH ICHXOEMOIIMHE TECTYBaHHS
(mkamu TpuBokHOCTI ['aminbToHa, mikanma aenpecii
Beka, ommryBanpHEK cTpecy IlepceBa). KomruiekcHe
o0cTexXeHHsI BKITIOYae [24]:

* Bu3HaueHHA piBHIB OCI, JII', nponakTuHy, ec-
TpPajioy, KOPTH30IY;

* V3]1 oprasiB Majioro Tasa 3 JHHAMIYHUM CITO-
CTepEeIKEHHIM (DOITIKYIIOTEHE3Y;

* OI[IHKY MapKepiB 3alajcHHs i OKCHUIATHBHOTO
ctpecy (CRP, HUTOKiIHM, MaJIOHOBH TiaIbeTiN);

* [ICHXOJIOTIYHY OLIHKY (ONMUTYBAJIBHHUKU SIKOCTI
JKHTTS, PIBHS TPUBOXKHOCTI, CTPECOCTIHKOCTI).

6. IlpuHImnyM nikyBaHHS Ta MPOMITaKTHKH:

KomrmnekcHe JiKyBaHHS BKITIOYAE:

* IlcuxorepaneBTHuHi BTpydaHHs (iHIUBiTya-
JIbHA TICUXOTEpallisi, KOTHITUBHO-ITOBEIIHKOBA Tepartis,
TpYIOBI 3aHATTS, apTTepamis).

» dirorepamilo Ta HYTPHULEBTHKU: aJallTOTCHU
(pomiona, amBaranna), Bitaminu B6, B12, wmarwiii,
omera-3, MenatoHiH [25].

» @apmaxoTeparnito npu notpedi (M’ Kl aHTHETI-
pecaHTH, HOpMaJi3aTOpH CHY).

* 3MiHH CTIOCO0Y XKUTTS: peryisapHa ¢i3udHa aK-
TUBHICTB, TiTi€Ha CHY, 30aJlaHCOBaHEe XapuyBaHHS, Mi-
Himizaris koeiny Ta ajaxoromiro [26].

* Meauko-comianbHi MporpamMH MiITPUMKH Ki-
HOK, 0COOJIMBO Mijl 4ac BAariTHOCTI, y KPU3OBHX KHUTTE-
BHX CUTYyaIlisiX a00 Mmicis BTpaTu quTHHU [27].

BucnoBkmu. [Icuxoemouiiinuii cTpec € NOTyKHUM
MYJIbTU(QAKTOPHUM TPUTEPOM MATOJOTTYHHX MPOLIECIB
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y KIHOYIH PEenpoXyKTUBHIH CUCTEMI, 3 IPSIMUM 1 OI0-
CepeKoBaHWM BIUIMBOM Ha TOPMOHAJIBHHMA, IMyHHUH,
MeTabomiuHuil Ta ncuxoemoniitauii cratyc. Edexru-
BHE YIIPaBIIiHHSA CTPECOM Ta HOro Haciiakamu Mae Oa-
3yBaTHCA Ha MDKAUCIUIDIIHAPHOMY IMiXOi, SKAN MO-
€THy€ MEIMYHi, TICUXOJOTiYHi Ta COLiaNbHi iHTEPBEH-
mii. [IpeBeHTHBHI cTpaTerii MalOTh OyTH CIIpSIMOBaHI
He JIMIIEe Ha BiJHOBJICHHS PENpPOIYKTHBHOI (yHKIII,
ajie ¥ Ha MiJBUIIEHHS 3arajlbHOT SKOCTI KUTTS XKIHKH,
i MCMXOEMOIIHHOI PEe3UTIEHTHOCTI Ta JTOBrOCTPOKO-
BOT'O 3/I0OPOB’SL.
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Anomauin:

Xponiune obcmpyxmuene 3axeopiosanist nezenb (XO3J1) sanumaemscs 00HI€0 3 NPOGIOHUX NPUYUH THEATI-
ouzayii ma cmepmuocmi 6 ycoomy ceimi. 3acocmpenns XO3J1 ne nuuie ycknaownioe nepebie Xeopobu, aie i cnpusie
npoepecy8aHtio OUXanibHOi HeOOCMAMHOCI A 3HUMHCEHHIO AKOCMI HCUMMSA NAYIEHMIB.

YV konmexcmi cyuacnoi meduunoi npakmuxu éce Oiivuie yeazu npuoiinemvpCsi paniii ma egoekmushii peabi-
Jimayii nicis 3a20cmpens, wo Mae Ha Memi 6i0HOGIeHHsL 1e2eHes0l PYHKYITL, 3anobieants NOSMOPHUM 20CNIMAli-
3ayisam i ROKpaweHHsi 00620CMPOK08020 NPOcHO3Y. Y yiti cmammi po32isiiymo namogizioNlociuni acnekmu nopy-
wienHs QyHryii necenv nicaa 3azocmpenns XO3JI, a maxosc mynvmuoucyuniinapHi nioxoou oo peadinimayii 3
VPAXYBAHHAM CYUACHUX MIHCHAPOOHUX PEKOMEHOAYIU.

Abstract.

Chronic obstructive pulmonary disease (COPD) remains one of the leading causes of disability and mortality
worldwide. Exacerbation of COPD not only complicates the course of the disease, but also contributes to the
progression of respiratory failure and a decrease in the quality of life of patients.

In the context of modern medical practice, more and more attention is being paid to early and effective
rehabilitation after exacerbations, which aims to restore pulmonary function, prevent re-hospitalisations and
improve long-term prognosis. This article discusses the pathophysiological aspects of pulmonary dysfunction after
COPD exacerbation, as well as multidisciplinary approaches to rehabilitation based on current international
guidelines.

Knrouosi cnoea: xponiune o6cmpykmueHe 3axX60pioganHs ie2eHb, peabiiimayii nicia 3a20cmpenis, 8i0H06-
JleHHs pyHKYIT ecens.

Keywords: chronic obstructive pulmonary disease, rehabilitation after exacerbation, restoration of lung
function.

XpoHiuHE OOCTPYKTHBHE 3aXBOPIOBAHHS JIETCHB
(XO3JI) — e mporpecyrode 3aXBOPIOBAHHS 3 XapaKTe-
PHUMHU CHMIITOMAaMH XPOHIYHOI 00CTPYKII ANXATEHUX
NUISAXiB, SIKe BKIOYAE XPOHIYHUHN OpOHXIT, eMdizeMy
Jierens Ta 3miniani popmu. 3a manumu Global Initiative
for Chronic Obstructive Lung Disease (GOLD, 2024),
3aroctpeHHs XO3JI € 0CHOBHOIO NPUYHHOO 3HIKEHHS
(yHKIIOHATIBHOT 31aTHOCTI JIETEHb 1 3HAYHOTO 3poc-
TaHHS MEIMYHUX BUTpAT. [licist KOXKHOTO 3arocTpeHHs
MaLi€HT He 3aBXIU MOBEPTAETHCS 10 0a30BOr0O PiBHS
(yHKIIT — BTpaTa pe3epBy BiZl0OyBa€THCS KyMYJISITHBHO.

Taknum umHOM, peabimitaris micis 3aroctpers XO3J1
CTa€ KIIF0YOBOIO JIAHKOIO Y BTOPHHHIN PO ITaKTHII Ta
MoKparteHHi JiereHeBoi GpyHkmii [1].

IMTatorenez XO3JI BkIIt04ae XpOHiUHE 3amajcHHS
JIMXaJbHUX MUISXIB, albBEOJ Ta CYAWH JIeTeHb Yy
BIJITOBIAh HA IIKIIJIMBI YaCTUHKU Ta ra3d, TOJOBHUM
YHHOM — TIOTIOHOBHH 1uM. Kirowosi marodizionoriuni
MEXaHI3MU: XPOHIYHE 3alajJeHHsS, PEMOJCIIOBAHHSI
OpOHXIB, TinepceKpenis ciIu3y, pyHHyBaHHS ajbBEOJIs-
PHHX CTPYKTYp (eMpizeMa), 3SMEHILIECHHS €1acCTHYHOCTI
JIereHeBOl TKAHMHU Ta OpoHXianbHa 00CTpyKis [2].
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GOLD (Global Initiative for Chronic Obstructive
Lung Disease) BUKOPHCTOBY€EThCS IS JIarHOCTHKHU Ta
BEJICHHS TAIIEHTIB 3 UM 3aXBOPIOBaHHSM. B OCHOBI
KiacuQikaIii JISKUTh CTYIHb TOpyIeHHS QyHKIIIT J1e-
TeHb, BUpakeHa B mokazHuky OPB1 (obcsar ¢popcosa-
HOTO BUAMXY 3a MEPITy CEKYHAY) Micis iHransmii Opo-
HXOJWJIAaTaTopA.

3rigno 3 GOLD, XO3JI knacu¢ikytoTs Ha YOTUPU
TPYIU 33 CTYIIEHEM TSXKKOCTI:

1.GOLD 1 (nerkuii crymins) — OPB1 > 80% Bix
HaJIe>)KHOTO 3HaYeHHs. CUMIITOMaTHKa MiHIMaJIbHA, 3a-
JIUIIKA BUHUKAE MPU 3HAYHUX (Di3MYHUX HABAHTAXKCH-
HSX.

2.GOLD 2 (cepenniit crynias) — ODPB1 50-79%
BiJl HAJIC)KHOTO. 3aJWINKa 3’ SIBISETHCS TIPH TOMIipHIH
(hi3u9HIA aKTUBHOCTI, Kamelb i BHOUICHHS MOKPOTH
CTaIOTh OUTBII BUPAKCHUMH.

3.GOLD 3 (Baxkwuit ctyminb) — ODPB1 30-49%
BiJl HajexHOro. [lallieHTH BiAYyBarOTh 3HAYHY 3a-
JUIIKY HaBiTh NMPH MIiHIMAIBHIH aKTHBHOCTI, 4acTo
CIIOCTEPIraloThCs 3arOCTPEHHS 3aXBOPIOBAHHSI.

4.GOLD 4 (myxe Baxkuii cTymins) — OOB1 <
30% Big HajexHoro. Po3BUBaeTbcs BHpakeHa M-
XaJbHa HEJOCTATHICTh, MAI[IEHTH MOXYTh 3aJICKATH
BiJl KHCHEBOI Teparmii [3].

OdcHoTUiuHA KiIacudikamis (3a  KIIHIYHAMHA
ocobmBocTsaMu) XO3J1 BKITFOYae HACTYIHI PEHOTHIIH:

» emdizemaro3Huil TN (aJbBEONSIPHE ypa-
JKEHHS 3 PO3BUTKOM TilepiHGIIALIIT);

»  XpOHIUHHI OPOHXIT (IOMiHYE Kallesb i3 MOK-
POTUHHSM, TiMEPCEKPEIis CIU3Y);

» 4acTo 3aroCTPIOIOYMI ()EHOTHIT;

» XO03JI 3 nepeBaskaHHsAM OPOHX000CTPYKIIii;

» XO3JI 3 acTMaTHYHAM KOMIIOHEHTOM. [4]

XO3JI Mae nmocTynoBuii IOYATOK i POKaMH MOXKE
3aJAIIaTACA HemiarHocToBaHWMM. OCHOBHI KJIIHIYHI
MPOSIBH BKIIFOYAIOTh XPOHIYHHUN Kalllelb CIOYaTKY
MEepiOIUIHUH, MOTIM TIOCTIHHUH, 9acTO 3 BHILICHHIM
CJIM3UCTOTO MOKPOTHHHS. 3aJUIIKa MPOTPecye 3 po-
KaMH, CIOYaTKy IIiJ] 9ac (pi3MIHOrO0 HaBaHTaKCHHS,
Mi3HIIIE y cTaHi CroKor0. CBUCTAYI XPHITH, YTPYTHEHE
BUJIMXAHHS TOBITPs. 3HMKEHHS TOJEPAaHTHOCTI M0
(hi3MYHKUX HABAHTAXKEHB. 3arOCTPEHHS: MOXKYTh CYIPO-
BOJ/DKYBATHCSl TIOCHJICHHSM KallIlo, 301IbIICHHSIM
00’eMy ab0 3MIHOIO XapakTepy MOKPOTHHHS, JIHXO-
MaHKOI0, TimokceMiero [5].

VY marmieHTiB 3 TSOKKUMEH (opMamMu Moxe ¢op-
MYBaTHCh JiereHeBe cepue (cor pulmonale), momim-
TEMisi, BTpaTa MacH Tijia, CHCTEMHE 3alaicHHS.

CripoMeTpist BBaXKA€ThCS 30JI0TUM CTaHIAPTOM B
miargoctuni  XO3JI:  KirouoBnii  NOKa3HUK  —
criBBigHOIIeHHs O®B/DXEJI<0,70 micmsa 3actocy-
BaHHs Opouxoamistaropa. ODBi1 (06’em dpopcoBaHOTO
BUAMXY 3a | CeKyHIly) € OCHOBHUM ITOKa3HUKOM CTY-
neHst o0cTpyKmii [6].

CupoBartkoBi 6ioMapkepu — I1e 1 0j1Ha chepa mo-
TOYHUX JIOCII/PKEHb, CIPSIMOBAHUX Ha TOIIYK HOBHX
6iomapkepiB, fKi MOKHA MOAN(IKYBaTH, MalOTh HE3a-
JISKHUH 3B'SI30K 3 BAKKUMH KIITHIYHUMH Pe3yJIbTaTaMU
Ta MPU3BOASATH JI0 3HAYHUX KIIHIYHUX 3MiH. 3anajibHe
CepeIOBHIIIE, IO CriocTepiraeThes B matorenesi X03J1,
OyJI0 peMeToOM JOCIIUKEHb, IIPH LIbOMY 0ararto pi3-

HUX 3alajbHUX MapKepiB Oy BU3HAUYCHI SK IMOTCH-
miiai mimeni [7]. C-peaktuBHuii 6imox (CPB) Oys
BH3HAYCHUH K CHUIbHUN TPEIUKTOP TOCIITai3aIlii Ta
cmeptHOCTI Bixm XO3JI He3anmexHo BiJ QyHKIIT JereHb.
Bucokwuii piBeHb (GiOpPHHOTEHY TaKOX TOB'SI3aHUHN 3
I IBUIIICHAM PU3UKOM TSKKHX 3aroctpeHb XO3JI, mo
MIPU3BOATH IO TOCHiTamizamii Ta cMepTHOcTi. Eo3u-
HO(LTH KPOBI MAarOTh 3B'SI30K i3 3aTOCTPCHHSMHU, a Ta-
KOXX 3 peakli€l0 Ha IHrajsuiiHI KOPTHKOCTEpOinu
(IKC). sRAGE (po3uunHHii peuentop Ui KiHIIEBOTO
NIPOJXYKTY TJIKyBaHHS) — II€ OJXWH IEPCIEKTUBHUIN
OioMapkep, SKHH, 30a€ThCS, BITITPa€ BaXKIUBY Me-
XaHICTHYHY POJb y TaToreHesi emdizemu. [ToTouni no-
CIII/DKEHHSI TPHUBAIOTh, MPOBOJIUTHCS KiJIbKa BEITHKHX
MIPOCIIEKTUBHUX KOTOPTHUX JOCIHIIKECHBb, METOIO SIKHX
€ BUABIICHHS KJIIIHIYHO 3HAYYIINX MapkepiB [8].

3aroctpenns XO3JI — e THMYACOBI IEPioAH I10-
CHJIEHHSI CHMIITOMIB 3aIMIIKH, THIHHOTO BHIIJIECHHS
MOKpPOTHHHS Ta HOT0 00’ €My, aje BOHU TaK0XX MOXYTh
BKJIFOYATH HE3HA4YHI CUMIITOMH — 3aKJIaJ€HICTh/BUi-
JICHHS 3 HOCA, XPHIIiB, OOJIF0 B TOPJIi, KAIILTIO, JINXOMa-
HKM, CTHCHEHHS abo muckoMdopTy B TIpylsX,
BTOMU/3HMKEHHsI €Hepril, MopyIlIeHHs1 cHy abo oOMe-
xeHoi ¢izumyHol akTuBHOCTI. 3aroctpeHHs XO3JI
OB sI3aHi 3 KUIbKOMa O3HaKaMH, BKIIOYAIOYM IOCH-
JICHHS! 3aNaJIeHHs ANXANbHUX IUIAXIiB, TIHEPCEKPELiio
CIIM3Y Ta 3aKyHOPKY rasiB. [CHYIOTh NEBHI CyIepedKH
LI0JI0 TOYHOTO BU3HAUEHHS 3arocTpeHsb [9]. ¥V nokyme-
HTi [100aTpHOT iHINIATHBY 3 XPOHIYHOTO OOCTPYKTHB-
Horo 3axBoproBaHHA JereHb (GOLD) 2017 poky Bu-
3HadyeHHs 3aroctperns XO3J1 neio Biapi3HIE€THCS Bl
[[bOT'0, OCKIJIbKM BOHO OITUCYETBCS SIK «TOCTpE MOTip-
IIEHHS PECTIiPATOPHUX CUMIITOMIB, III0 IPU3BOIUTH JI0
noxaatkoBoi Tepamii» [10].

3aroctpenns XO3JI cympoBOKYETbCS TTOCHIICH-
HSIM 3alaJIbHOTO MPOLECY B NUXAJIBHUX ILIAXAX, Mijl-
BHIIICHHSAM OOCTpPYKIIil, TiepCeKperiero cim3y Ta Gpop-
MYBaHHSM TiNOKceMil a0 rinepkamHii. 3HIKEHHS ak-
TUBHOCTI MYKOIIMITIQPHOTO KIIPEHCY, TNPHUTHIYCHHS
JUXaJbHUX M SI31B 1 3pOCTaHHS pOOOTH TNXaHHS CIIPH-
SIFOTh PO3BUTKY BTOMHM Ta JMXaJbHOI HEIOCTATHOCTI.
Cepen (daxtopiB,, 10 BIUIMBAIOTh Ha TpPHUBAJE 3HH-
KEHHs QYHKIIT, MOXKEMO BHIUIUTHU - 3aJIMIIKOBY Opo-
HXIaJIbHY TiNEepPeakTUBHICTb, PO3BUTOK MiKpoaTelieK-
Ta3iB Ta aJbBEOJSIPHOT AMCRYHKIII, BUCHAXKEHHS Jiad-
parMu Ta MbKpeOepHHX M’s3iB, Ta CHCTEMHE
3amajneHHs Ta OKCHAaTuBHUH cTpec [11].

CyuacHi npuHIMNM peadimitamii micis 3aroct-
penrs XO3JI nonsararoTe B paHHIA MOOLTI3aIli Ta au-
XaJbHIN ¢i3iorepamnii. PexkoMeHI0BaHO PO3MOYMHATH
JMXajbHI BIOPaBM 1€ B yMOBax crauioHapy. OCHOBHi
METOJIMKH BKJIIOYAIOTh 3aCTOCYBaHHS IO3UIIIHHOTO
npeHaxy, rexaiku “active cycle of breathing” (ACBT),
nuxauss 3 omopom (PEP, Flutter, Acapella), Hapuanus
niadparMaibHOMY NIWXaHHIO. PaHmomizoBaHi JOCITi-
mxenns (McCarthy et al., 2022) nosenu, o moyaTtok
IuxanbHOi peabimiTanii mpoTsarom nepmux 3 1i6 rocri-
tamizanii cnpusie nokpamersao OPB1 wa 10-15% y
TIOPIBHSHHI 3 KOHTPOJILHOIO Tpymoto [12].

Jpyrum eranoM € ¢i3uuHa aKTUBHICTb 1 Tpe-
HYBaHHS TOJIEPAHTHOCTI JI0 HABAaHTA)XKEHHSI. 3HIDKCHHS
(i3UYHOT aKTMBHOCTI MICJISI 3arOCTPEHHS NPU3BOAUTD
JI0 CapKOIeHil, 3MEHILIEHHsI aepOOHOT BUTPUBAJIOCTI Ta
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MOTIPIICHHS NPOTHO3Y. [HTepBaNbHI acpoOHI HaBaHTa-
JKeHHS (X0/b0a, BEJIOTpEHAXep), BIIPABH HA OTIp IS
3MIITHEHHS AUXAIbHUX M SI31B, MIPOrpaMu “‘6-XBHIIUH-
HOT'O TeCTy X0Ap0OKM™ 11 MoHiTOpHHrY. 3a Spruit et al.
(2020), marfieHTH, OO0 TPOXOIMIN O-TH)KHEBY IPO-
rpamy peabimitamii, Mmamu Ha 29% HIKYUA PU3HK O-
BTOpHOI rocmitamzamii [13].

[ManieHTH 3 MEPCUCTYIOYOIO TIIIOKCEMIEIO MOTpe-
OyI0Th IPOIOBXKEHHS OKcureHoteparii sroma (LTOT).
Y Bumankax rinepkanHii peKOMEeHIOBaHO 3acTOCy-
BaHHs HeinBa3uBHOI BeHTWIIALIT (NIV), 0ocobnuBo B Hi-
yHuil 4yac. DapMakoJIOTiYHA ONTHUMI3Allisl MOJSATAE Y
TPUBATIA  IHTAIAMIWHIA ~ OpPOHXONITUYHIA  Teparrii
(LAMA, LABA), 3actocyBaHHs IHIaJISALIAHAX KOPTH-
KOCTEPOIIiB ITPH YaCTHUX 3arocTpeHHsX. [IpodimakTika
iH(eKIi: BaKIWHAINS TPOTH TPHITY, ITHEBMOKOKA,
COVID-19, ta antmokcumanTu (Hampwukitan, N-are-
THIUCTEIH) — JUII 3MEHILIEHHS OKHCHOTO cTpecy [14].

Ionan 40% namienTis 3 XO3JI MatoTh CUMIITOMHU
nenpecii abo Tpusoru (Yohannes et al., 2021). ITcuxo-
coliaibHa MINTPUMKA, TPyNOBa ICHXOTEparis, HaB-
YaHHS CAMOKOHTPOJIIO IOKPALILYIOTh SKICTh )KUTTS. [1a-
LIIEHTH 3 HEJIOCTaTHIM Xap4yBaHHSIM MOTPeOyYIOTh Ol
KOBO-GHEPreTHYHOT MIATPUMKM Uil 3amo0iraHHs
capkomneHii [15].

XipypriuHe 3MeHIIICHHS 00'eMY JIETCHD € OJTHUM 3
He0araThoX XipypriYHUX BapiaHTIB JIIKYBaHHS IaIli€H-
tiB i3 XO3JI. Moro ocHOBHA IepeayMoBa IOISTac B
TOMY, IO BUAAJCHHS ypakeHOi eMdizeMaTo3HOi Je-
TeH1 J103BOJISIE TIOBTOPHE PO3LIMPEHHS CYCIIHBOT TOpi-
BHJIHO 3JI0pOBOi JiereHi. Byio moka3aHo, mo 3MeH-
meHHst 00'eMy JiereHb 3a0e3nevye 3HIKEHHS! CMEPTHO-
CTi cepejl MaIli€HTIB 3 MEPEeBAXKHO BEPXHBOAOJIHOBOIO
eM}i3eMOI0 Ta HU3bKOIO TOJIEPAHTHICTIO 10 (hi3HYHOTO
HAaBaHTAXKCHHSI, HE3BAKAIOUHM Ha 3aBEPIICHHS JiereHe-
BOI peabimiTamnii. Xoya 11e oAuH 3 HebaraTboX METOMIB
JKYBaHHS 3 JOBEACHOK TEPEBAror0 BIKUBAaHHSI NpPH
XO3J1, BiH 3aJUIIAETBCA PIAKO BHUKOPHUCTOBYBAHUM
[16].

Ennobponxianeri xnananu (EBK) cramm moximm-
BOIO aJIbTEPHATUBOIO IS TTAII€HTIB, TKAM HE MiIJIsITae
XipypridHe 3MeHIIeHHS 00'eMy JiereHs. HeromaBHO
NpoBe/ieHi 0araTollEHTPOBI PaHIOMi30BaHI KOHTPOJIb-
OBaHI JIOCJIJDKEHHS JIIKYBaHHS €HJO0OpOHXIaIbHOTO
kiamana Zephyr npu rereporeHHii  emdizemi
(LIBERATE) Ta moxpamieHHs ¢yHKLIi JETeHb NPH
TSOKKIH TereporeHHi eMdizemi 3a JOMOMOrO0 CH-
cremu cnipaniiHoro knanana (EMPROVE), mo
omintoBanu aBa pizHi T EBK mopiBHsAHO 3 onTu-
MaJIEHOKO MEJAMKaMEHTO3HO0 Tepartiero [17].

opoxy namieHTaM 3 TsDKKEM miepedirom XO3J1
BUKOHY€EThes moHaa 1000 TpaHcutanTanii jgerens. Le
HaUTIOIUpEHIIlle TIOKa3aHHS 10 TpaHCIUIAHTAIlil Je-
TeHb Yy CBITI Ta JApyre 3a MOMIMPEHICTIO MOKAa3aHHS.
ITamienTiB 3 XO3JI Ta 6e3 mpoTUNIOKa3aHb IO TpaHC-
TUTaHTalli, SKi MaloTh iHJAEKC MacH Tina (iHgeKc 00-
CTPYKIIi JUXambHUX MUIAXiB, TSKKICTh 3aJHIIKH,
¢i3sugHy 3maTHICTE) 5—6 3 NPOTrPEcylOYNM 3aXBO-
proBanusiM, O®BI1 < 25% Bix mnporHozoBaHoro Ta
3HAYHOIO TIIIOKCi€I0 abo TiNnepKamHielo, CiiJ Harpa-
BUTH JI0 TPAHCIUIAHTALIIHOTO LEHTPY 1 00CTEKECHHS
[18].

BucHoBok. BinHoBneHHs nereHeBoi QyHKINT mi-
cist 3aroctpenns XO3J1 — e ckiagauii, 6aratocTyre-
HEBUH IPOLEC, KU BUMAarae 3aJly4€HHsI MYJbTUAUC-
numtinapHoi komaHAu. CBoe€dyacHe BIPOBAKEHHS
KOMIUIEKCHOI pealimiTamiifHoi TmporpamMu JT03BOJISE
3MEHIIUTH THKKICTD CI/IMHTOMiB, TIOKpaIlquTU I10Ka3-
HUKU QYHKII{ JIeTeHb, CKOPOTHUTH YaCTOTY TIOBTOPHHUX
rocriramisamii 1 TiABUILUTH SKICTh XUTTS MaLi€HTIB.
OpieHTalliss Ha MTOKAa30Bi METOJH, IHIMBIIyasi3allis
MIiXO/IIB i TEXHOJIOTIYHA MiITPUMKA € 3amOpyKoro ede-
KTUBHOI IOCT3aroCTploBajibHOI —peadimitamii npu
XO3JL.
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INCLUDING AND DANGEROUS BRUCELLOSIS. BASIC PRINCIPLES OF DISEASE
DIAGNOSTICS (LITERATURE REVIEW)

Bemyn: Bpyyenvos — ye ingexyiiine 3axeopioganns, eukiuxane 6akmepismu pody Brucella, wo nepedaemocs
610 meapun 00 noounu. Lle oona 3 Haubinbw nowupeHux 300H03HUX iHpexyill y ceimi, ska 0cobIUB0 Hebe3neuna
011 1ooell, AKi KOHMAKMYIOMs 3 MeapuHamu abo nPoOYKmamu meapuHHo2o noxooxcents. 3axeopo8anis Mae
XpOHiYHULL nepeodie i Modice ypajicamu pizui opean ma Cucmemu Op2anizmy, wo pooums 1io2o ceplio3Ho meouy-
Hoto npobnemoro. [1] 'V yiti cmammi posensanemo ocHo8Hi NUMAHMA, NO8 SA3aHI 3 OPYYENbO30M, 30KpemMa Uo2o
CUMNMOMU, WIIAXU 3APAACEHHS, OIA2HOCMUKY, TIKY8AHHA MA NOWUPEHICMb 3AX60PI08AHHA 8 YKpaiHi.

Introduction: Brucellosis is an infectious disease caused by bacteria of the genus Brucella, transmitted from
animals to humans. It is one of the most common zoonotic infections in the world, which is especially dangerous
for people who come into contact with animals or products of animal origin. The disease has a chronic course and
can affect various organs and systems of the body, which makes it a serious medical problem. [1] This article will
review the main issues related to brucellosis, including its symptoms, routes of infection, diagnosis, treatment, and
prevalence in Ukraine.

Knrouosi croea: opyyenvos, ingpexyitine 3axe0pioaHst, 300H03, Xy000a, 6HYMPIUHbOKIIMUNRHI bakmepii.

Keywords: brucellosis, infectious disease, zoonosis, livestock, intracellular bacteria.

Bpynens03 — aHTpOMO300HO3HA iH(pEKIis, o
nepesiaeThes BiJl XBOPUX TBApHH JIIO/NHI, 3 TIEpPEBaXK-
HUM ypa)X€HHSIM OIOPHO-PYXOBOTO anapary, HepBOBOI
Ta cTaTeBOi cUCTeM opraHizMy. bpynenbo3 nomupennit
B yChOMY CBITi. JIeTanbHicTh A1 JII0 el He TepeBHUIyE
2-4%, ane xBopoOa CXWIIbHaA JI0 NEPEXOAY B XPOHIUHY
(hopMy i MOXKE CIPUIMHUTH TOBTOTPUBAITY BTPATy Ipa-
1e31aTHOCTI Ta iHBamiHicTh. Pi3Hi Buau Brucella spp.
CTAaHOBJIATh 3HAYHUI PH3MK ISl 37I0POB's HACEJICHHS,
ockineku B. melitensis i B. suis € 61111 BipyIeHTHUMEI
s mozel, Hixk B. abortus i1 B. canis. TuM He mMeH,
Oyap-sKi BUAM OpyIEN MOXYTh BHKIMKATH YCKIIana-
HeHHs. [Hexii 3a3Buyaii BinOyBaloThes yepes norep-
TOCTI WIKIpU Yepe3 NpsSMHUHA KOHTAKT 3 iH(IKOBaHUMH
TBapuHaMM a00 MaTepianaMu, BKIIOYar0uu KpoB, abop-
TOBaHI IUIOAM Ta IUIALCHTY a00 BHUIIJICHHS 3 MAaTKH

ingikoBanux TBapuH. [lepenada Takox Moxke BiIOyBa-
THCS Yepe3 BAMXaHHS abo uepe3 CIIOXXKMBAaHHS CHPOTo
MOJIOKA Ta IHIIMX MOJIOYHHX NPOIYKTIB. Y TOH 4yac sk
OpyLeNb03 MOXKE BPa3UTH Oyb-SKy JIOJIUHY 3 IIHPO-
KO IpOMaJICBKOCTI, NeBHI npodecii, Taki sk BeTepH-
HapH, M’SICHUKH, NTPalliBHUKH OiifHi, IHCIEKTOpH M’sca
Ta (GepmMepu, OCOOTUBO YYTIUBI 10 OINBII BHCOKOTO
PHU3UKY BIUIMBY Ta 3apaXeHHS XBopoboro. [1,2]
[TaTorene3 Opyrenso3y € CKIaIHUM 1 BKIIIOYAE
OakTepianbHy iHBA3il0 B KIITHHU Xa3siHa, YXHUIJICHHSI
BiJI IMyHITETY Ta XpoHiuHi iHpekmii. bpymena yHikanb-
HUM YHHOM IIPOHHKAE Ta 30epiraeThCst B KINITHHAX TOC-
roJiapsl, Takux SIK Makpodaru, i BAKOPUCTOBYE CTpa-
Terii U1 00XoJy IMyHHOrO 3aXHCTy rocrojaps, Lo
MIPU3BOJUTE /10 TpuBaoi iHdekuii. CuMOTOMH Y JII0-
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Jiel BKIIIOYAIOTb BTOMY, JIMXOMAHKY, 3arajbHUH JiUc-
KoM(popT 1 OUTBII CEepO3HI MPOSBHU, TaKi SIK apTpPHT,
OCTEOMIEINIT, CHIOKAPIUT i MeHiHToeHTIedaiT. [3]

[TaTorene3 OpyImesn MOMMPIOETHCS HAa iX BHKH-
BaHHS Ta PO3MHOXKEHHS Y (DaromuTyodnx i Hedaronu-
TYIOUUX KITHHAX, 1X 31aTHICTh MaHIITyTIOBATH MPOIIE-
caM¥ KIIITHHH-TOCTIONApS, MOpyIIyBaTu (yHKII0 ¢a-
TOLMTIB, MpPWUTHIYyBatn Qaronuro3 i 3amodiratu
arnonTo3y KIITHHU-Xa3sdiHa. BiH Moxyiroe iMyHHY
BIJIMIOBiZIb TOCIONAPS, HAIUTIOIOYKHCh HA CHTHAJBHI
HITSXH, 3a1isHI y Bpo/KeHOMY imyHiteTi. CTiHKiCTh
Brucella 1o pi3HHX CepefOBHIN, BKIIOYAIOYH BOIY,
TPYHT, MOJIOYHI IPOAYKTH Ta M 5ICO, JOAATKOBO CIIPHSIE
ii matoreHe3y Ta mepenadi. [4]

Bpyuenso3 y moneit — me G6aratorpaHHe 3aXBO-
PIOBaHHS, SIKE BPayKa€ Pi3Hi OPraHH 3 PI3HUMH CHMIITO-
MaMH, HOYHMHAIOYH BiJ JIETKUX 10 BaxkuX. Llg ckman-
HICTBh 9acTO NMPHU3BOAUTH JI0 HENPABUIGHOTO JIarHO3Y.
SIkimo He JIiKyBaTH, 16 MOXKE NEPEHTH B XPOHIUHY
a3y, MiIBUINYIOYM PU3UK IHBaJIMHOCTI. [HKyOamiii-
HUI TIepioJ] KOIMBABCS BiX M'ATH JTHIB 10 6 MICSAIIB.
[Ticnst npokoBTyBanHs GakTepii Brucella mepeHocsThes
Mmakpodaramu 10 JiM(OITHIX TKaHHH, TOLUTHPIOOTHCS
JIM(PATAIHOIO CHCTEMOIO Ta MOTCHIIHHO MOXYTh PO3-
MHOXXyBaTHCs B 0araTboX OpraHax, BHKIHKAIOUYH JIO-
KaJi30BaHI Ta CUCTEMHI 1H(EeKIIii.

Bpynenpo3 nposBise Taki CHMITOMH, SIK TOJIOBHI
0o, mepioIUYHA JTUXOMaHKa, MIrpyroUduii OiIb y Cy-
rimobax, M’s30BHH Oinb, cmaOKicTe, BTpaTa ameTUTY,
BTOMa, 3araibHUN TUCKOM(OPT, MITIUBICTH, OIIO-
BaHHs, Jiapesi, OUIb y JKUBOTI Ta HaBITh BUKHICHb Yy
BariTHUX. MOXyTh BUHUKHYTH TaKi YCKJIAJHEHHS, SIK
CaKpOLIEiT, OCTECOMIENIT, CHOHAUIOAUCIIUT, CENTHY-
HUI apTpuT 1 emigypanbHi adbcuecu. Pigko Opyuenso3
MOB’sI3aHUI 13 TAKMMU 3aXBOPIOBaHHSIMH, SIK aOCIecH
MeYiHKH, TPaHYJIbOMH, CIIOHTAaHHHHA OakTepiadbHUN
MEPUTOHIT, 1H(EKIiS BEHTPUKYIOICPUTOHEATHHOTO
IIyHTa Ta IMyHHA TPOMOOIIUTONICHIYHA yprypa. [4,5]

Pesymbratn (hi3uKampHOTO OOCTEKEHHS MOXYTh
371aBaTHCs] HOPMAIBHUMH, aJI€ MOXYTb CIIOCTEPIraTHCs
TaKi 03HAKH, K JTiM(aJCHOATIsS, CTUICHOMET IS Ta Te-
naroMeranis. EniguaiMoopXiT 1 e€HIOKapIuT €
PIIKICHUMH YCKIIQIHEHHSIMH, IPUYOMY OCTaHHIH € oc-
HOBHOIO TPHYMHOI0 CMEPTi, MOB’s3aHOT 3 OpyLENbo-
30M. [ToBiIOMIISIIOCS TaKOXK MPO TaKi OYHI Ta LIKIPHI
MIPOSIBH, SIK YBEIT, KEPATOKOH IOHKTUBIT, ipUAOIIUKIIIT,
HEBPUT 30pPOBOIO HEpBa, KaTapakTa, MakyJolamy-
JbO3HI BHCHIAHHS, By3JIyBaTa epuTeMa, adcuecH Ta
MaHIKYMIT. [5]

Jlromn MOXyTh OyTHM CHOpaIMYHUMH TOCIIOJa-
psimu s ingeknii Brucella, ronoBHM unHOM uepe3
BipyJIeHTHUH 1ITaM, kUM € B. melitensis , B. abortus ,
B. suis i B. canis. BusiBnenHs Bunajkis Opyrenso3y y
JFo/Iel 3HAYHOIO MipOIO 3aJIeXKHTH BiJl MiKpoOiooriu-
HOTO aHali3y d4epe3 BapiabenbHICTh Ta BIJACYTHICTH
cnenn(iYHOCTI CHMIITOMIB, IIOB’S3aHHMX 13 3aXBO-
proBaHHsM. [6]

s mikpoGiosioriuHoi inenTudikarii Opyrenpo3y
JIOJIMHA BUKOPHUCTOBYIOThCS TPU OCHOBHI METOJH:
MOCIB KPOBi, CEpOJOTIYHMII aHaNi3 1 MOJEKYISIPHUI
aHaii3. Ha mo4yatkoBux cranisx Opylenbo3y maiieHTH
BiZUYyBalOTh Oe3repepBHy OakTepieMilo HU3BKOTO CTY-
THEHs, IKy MOXHA JIETKO BUSIBUTH HIJISIXOM B3SITTS JBOX

abo TprOX OKpeMuX HAOOpIB I'eMOKYJIbTYp. Y Mipy
MporpecyBaHHs 1HPEKITi MIKpOOPTaHi3M BHIAISIETHCS
3 KPOBOTOKY Ta CEKBECTPYEThCS B Makpodarax. ¥ pe-
3yNbTaTi KOHIEHTpPALis IMUPKYTIOIYNX OaKTepid mo-
CTYIIOBO 3MEHIIIYETHCS, a KapTHHA OaKTepieMii crae
MEHIII TIOCTIZOBHOIO, IO YCKJIATHIOE i30JAIII0 Op-
ragisMy. bakrepioioridude IOCTiKCHHSA: BUAJICHHS
30yaHUKA 3 KPOBi 200 1HIIUX PiIMH OPraHi3My € OJJTHUM
3 HAWOUIBII TOYHMX METOMIB MIarHOCTUKH, aje Iei
IIpoLeC MOKe OyTH TOBFOTPUBAIIMM 1 CKJIQJIHUM 4Yepe3
noBinbHE 3pocTanHs Brucella.

CepoJioriuHi TECTH: TaKi METOIH, SIK pPeaKiis
armroruHanii Paiita a6o Tect Emic, m03BOIsIOTH BHU-
s;BUTH aHTHUTINA 10 Brucella B xpogi. Lli Tectn € ocHOB-
HUMH IS MATBEPKEHHA AiarHo3y. Ha BiaMiHy Bifn
MOJIEKYJISIPHUX 1 KyIbTypalbHUX METOJIB BUSIBIICHHS,
CepoJIOTivHA JAiarHOCTHKA OpYyIeIho3y Oe3IMocepeTHBO
He imeHTH]iKye MPUCYTHICTh KUBUX OakTepiit abo ix
mocaigoeHocTi JIHK B pimmHax abo TkaHWHAX Op-
rafiamy. 3aMicTh LBOI'O CEPOJIOTIYHHUH METOJI IPYH-
TYETHCS HAa HENPSIMOMY TIJIXOJIi TOCIIPKEHHST IMyHHOT
BIJIMIOBI/Ii TIAII€HTAa HA HASBHICTh QHTUTLNI, AKi BKa3y-
I0Th Ha MOMepenHii KOHTakT i3 30yaHukoM Brucella.
BiH BuMipioe HasBHICTh CIEHU(IYHUX aHTHUTLI, TAKHX
sk IgM Tta IgG, y cupoBarkax marieHTiB. BusBieHHs
[UX aHTHTLI € TOKa30M IOMepeIHBOl a00 IIOTOYHO] iH-
(exuii Opyrenso3y.

[Monmimepasna manmoroBa peakuis (IIJIP): cy-
JacHUH MeTox, 1o no3Boisie BusBuTu JJHK Oakrepiii y
010JIOTIYHUX MaTepianax, € MBUIKAM i BUCOKOTYTIIH-
BuM. Bupocnenudiuni [1JIP-Tectn B pexxumi peaib-
HOro wyacy Ta TpamuuiiiHi cxomxosi [1JIP-anamizu
Brucella maroTh BupilIajgbHE 3HAYCHHS MU 1ICHTHU-
¢ikauii Ta kiacudikaunii Buais Brucella. [7]

JlikyBaHHs1 Opylenbo3y 3a3BUuail BKJIIOYAE aH-
THOI0THKOTEpaIilo, SKa TPUBA€E TPUBAIUHA Yac IS 3a-
nobiranHs penunuBaM. CTaHIapTHA cXeMa JIIKyBaHHS
0a3yeTbcs HA KOMOiHAIl ABOX aHTHOIOTHKIB, IO 3a-
Oesmeuye Kpamuii pe3ynbraT. TeTpauukiiad (ZOKCH-
LUKIIH): I IpernapaTH € OCHOBOIO JIiKyBaHHSL. [X mpwuii-
MaloTh NPOTIATroM 6 TIKHIB Uil €()EeKTHBHOTO 3HH-
meHHs Oakrepidi. Pudamninmb: ued mnpenapat
JIOAAI0Th JI0 NOKCULMKIIIHY JJIs IOKpalleHHs e()eKTHB-
HocTi Tepamii. CTpenToMiluH ab0 reHTaMIlMH: y BaXK-
KUX BHIIAJIKaX MOXYThb OyTH MpH3HAueHi iH €Kil
aMIHOTJIIKO3MIIB AJIS KPAIIoTo MPOHIKHEHHS aHTHO10-
TUKIB y TKaHUHH. OKpiM aHTHOIOTHKIB, MOXe OyTH
MIpU3HaYeHa CUMIITOMATHYHA TEPaIis ISl MOJIETHeHHS
CTaHy Nalli€eHTa, HaNpHKJIaJ, 3HEOOIIOBANBHI Mpera-
partu juis1 60poThOH 3 OosteM y M’si3ax 1 cyriobax. [§]

B Ykpaini Opyuenbo3 He € ayxe HOIUPEeHUM 3a-
XBODIOBAHHSM cepex Jojel, ane iHdekuis 3amu-
LIAETHCSl AaKTYaJbHOIO y MEBHHUX perioHax, 30KpeMa B
CUIBCBKHX palOHax, e PO3BMHEHE TBAPHHHUIITBO. 3a
naHuMu IleHTpy Tpomaachbkoro 310poB’st YKpaiHu,
BHUIIaJIKH 3aXBOPIOBAHHS HAa OpYLENbhO3 cepei Jioaei
TPAIUISIOTHCS 31€01IBIIOTO Y THX, XTO MPAIIOE 3 TBa-
puHaMH 200 NPOJIYKTaMU TBAPUHHOTO MOXOIXKESHHS.

[MommpeHicTs 3aXBOPIOBaHHS Cepell HACEIEeHHS
VYKpaiHM KOHTPOJIIOEThCS IUIIXOM BETEPHHAPHOTO
Harymsiay 1 peryispHOro TECTyBaHHS XylnoOM Ha
Brucella. Tum He MeEHII, ICHYIOTh PH3HKH 4epe3
HeoQIUiMHUHA MPo/JaXX HENacTepU30BAHUX MOJIOYHHX
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HpOLlyKTiB, 10 MOKE NOPpHU3BECTU OO0 CIHOpAAAYHHUX
BHIIAJIKiB 3apaxxeHHs.. [7,8]
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MODERN CONCEPTS OF POST-COVID SYNDROME (LITERATURE OVERVIEW)

Abstract.

Post-COVID syndrome (prolonged COVID) is a complex clinical phenomenon manifested by the persistence
of symptoms after SARS-CoV-2 infection. The article discusses the main pathogenetic mechanisms of this
condition, including viral persistence, chronic inflammation, immune dysregulation, and autoimmune processes.
Clinical manifestations, risk factors and potential biomarkers associated with the development of post-COVID
syndrome are analyzed in detail. Particular attention is paid to modern approaches to treatment, including
physical rehabilitation, as well as the study of pharmacotherapy. The importance of prevention, in particular
vaccination, as an effective way to reduce the risk of long-term complications of COVID-19 is emphasized.

Purpose: to analyze the current understanding of the pathogenesis, clinical manifestations, risk factors and
approaches to the treatment of post-covid syndrome, as well as to draw attention to the importance of preventive
measures in reducing its prevalence and severity..

Materials and Methods: a retrospective analysis of scientific literature sources PubMed, Cochrane Library,
and ScienceDirect was conducted.

Anomauis.

Hocmkogionuii cunopom (mpusanuii COVID) — cknaone kniniune siguuge, o nposeisaemucs 30epedceHHsm
cumnmomis nicisa neperecenoi inghexyii SARS-CoV-2. V cmammi poszensinymo ocnogui namoeenemuyHi mexai-
3MU YbO20 CMAHY, BKFOUAIOYU NEPCUCMEHYTIO BIPYCY, XPOHIUHE 3aNANEHHS, IMYHHY OUCPe2YIAYII0 Ma aymOiMyHHI
npoyecu. [lemanbHo NPOAHANIZ308AHO KIIHIYHI NPOSGU, (Qakmopu pusuky ma nomeHyiuHi Oiomapkepu, wo
acoyinmsbcs 3 pO3GUMKOM HOCMKOGIOH020 cunopomy. OKpemy yeazy npuoiieHo cy4acHum nioxooam 0o JiKy-
6amnHs, ceped sAKuUX Qisuuna peabinimayis, a makodic O0CIIONCeHHs Modcaugocmeti gpapmarxomepanii. Haeono-
WEHO HA 8ANCTUBOCHIT NPOPIIAKMUKU, 30KPEMA 8aKYUHAYIT, K e(heKMmUBHO20 CROCOOY 3HUNCEHHS PUSUKY MPUBA-
aux yckaaonens COVID-19.

Mema 0ocnidxncennsn: npoananizyéamu Cy4acHi yasienHs npo namozenes, KIiHiyHi npossu, (paxmopu pusuxy
ma nioxoou 00 AIKY8AHHS NOCMKOBIOHO20 CUHOPOMY, d MAKOJC 36ePHYMU Y8a2Y HA 8ANCIUBICINb NPOGIIAKMUYHUX
3aX0018 V 3HUINCEHHT U020 NOWUPEHOCME MA MANCKOCTI nepebiz).

Mamepianu ma memoou: npogedeHull pempoOCNeKmMUBHUN AHALI3 HAYKOBUX JIMepamypHux ocepei
PubMed, Cochrane Library ma ScienceDirect.

Keywords: COVID-19, SARS-CoV-2, post-COVID syndrome, prolonged COVID
Knrouosi cnosa: COVID-19, SARS-CoV-2, nocmkogionuit cunopom, mpusanuti Kogio

Introduction.  Post-COVID  syndrome s
increasingly recognized as a common clinical
phenomenon associated with SARS-CoV-2 infection. It

The main part. The world is still dealing with the
consequences of the COVID-19 pandemic, both in the
health and socioeconomic context at the global level.

is diagnosed when symptoms persist for more than
three weeks after COVID-19 confirmation. The
incidence of this syndrome varies from 10% to 35% [1].

The prolonged deterioration of health after SARS-
CoV-2 infection has become a serious challenge for
patients, the medical community, and researchers. The
manifestations of this condition, known as prolonged
COVID or post-COVID syndrome, can vary
significantly and affect different organs and systems.
The mechanisms of this phenomenon remain poorly
understood, and the effectiveness of available
treatments has not yet been confirmed.

In this article, we tried to highlight the relevant
aspects of the development of this pathology and
analyze approaches to its treatment.

While the focus of the COVID-19 pandemic has been
on the acute course of the disease, it has become clear
over time that COVID-19 has long-term health
consequences that need to be studied as well.

Post-COVID syndrome was first described in the
spring of 2020 as part of a survey on long-term
symptoms of COVID-19 initiated by the Patient-Led
Research Collaborative [5]. Shortly after the start of the
pandemic, they noted that many patients experienced
symptoms for several weeks after the acute phase of the
infection. The most common symptoms after COVID-
19 are fatigue, shortness of breath, dysfunction of the
sense of smell and taste, chest pain, myalgia, as well as
sleep disturbances and mental disorders.
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Interestingly, this syndrome can develop in
patients with both severe and mild COVID-19, and
even in asymptomatic patients [2].

Pathogenesis of post-COVID syndrome

For a better understanding of the clinical
manifestations and possible approaches to the treatment
of this disease, it is necessary to consider its
pathogenesis in detail.

This syndrome can occur due to a complex
interaction between the immune system and the SARS-
CoV-2 virus. After an infection, the body initially
responds with a strong inflammatory response, which
is later replaced by compensatory immunosuppression,
a defense mechanism that is supposed to curb excessive
inflammation. However, when this
immunosuppression is prolonged, it disrupts the
balance of the immune system, weakens it, promotes
tissue destruction, and can cause reactivation of latent
viruses or a repeated exacerbation of COVID-19 [4].

A number of studies have demonstrated that the
SARS-CoV-2 virus can persist in body tissues even
after the acute phase is over. In particular, its
nucleocapsid protein was detected in intestinal biopsies
several months after infection [2]. Viral RNA was also
found in feces, blood, monocytes, lung tissue, and even
urine. These findings reinforce the hypothesis that viral
persistence plays a role in the development of long-
term symptoms. At the same time, in some hospitalized
patients, a link between viremia during acute infection
and subsequent complaints was found, regardless of the
severity of the primary disease [3].

Also, a long stay of the virus in the body can
trigger autoimmune reactions - the body begins to
attack its own tissues, which manifests itself, in
particular, in the form of thyroid disorders or the
appearance of specific autoantibodies [4].

Changes occur not only in the acquired immunity
system. The innate immune response is also impaired:
myeloid cells are activated, the level of interferons |
and 11, as well as proinflammatory cytokines such as
IL-6, TNFa, IP-10 increases. They maintain a state of
chronic inflammation. In some patients, this manifests
itself in the form of pulmonary fibrosis or blood-brain
barrier disorders.

A special role in this process is played by TGF-B,
an immunosuppressive and profibrotic factor. Its level
remains elevated not only during the acute phase of
COVID-19, but also for a long time afterwards, which
contributes to the formation of scarring changes in the
lungs [4]. Dysregulation of interferons can also
provoke chemotaxis of neutrophils, which, by releasing
enzymes, damage tissues and enhance fibrogenesis. Its
blocking is considered a potential treatment approach.

Thus, post-COVID syndrome is a consequence of
profound immune  dysregulation: prolonged
inflammation, prolonged virus presence in the body,
impaired immune response, autoimmune processes,
and even changes in the microbiome.

Possible risk factors

Despite the fact that male gender and older age are
risk factors for severe COVID-19, it seems that
prolonged COVID is twice as common in women as in
men. Thus, female gender is considered as a potential

risk factor for post-COVID syndrome due to a higher
immunological response and hormonal changes [6].

Some studies have not found a clear link between
the severity of the initial acute phase of COVID-19 and
the risk of developing long-term COVID, meaning that
even a mild course of the disease can lead to long-term
symptoms. At the same time, other studies indicate the
opposite: people who have experienced a severe form
of the disease are more likely to have long-term
complications [3]. In particular, a cross-sectional study
found that the more severe the disease was in the early
stages, the more persistent the symptoms were in the
future. Also, the risk of developing long-term COVID
increases if the patient had many symptoms during the
acute phase (more than 5). In addition, hospitalization
in the intensive care unit and prolonged hospitalization
in general can be risk factors.

Certain biomarkers that indicate inflammation or
organ dysfunction during the acute phase of the disease
may be associated with the development of long-term
COVID. In particular, high levels of D-dimer and blood
urea nitrogen are associated with pulmonary disorders
that are observed even three months after hospital
discharge [3]. Also, elevated concentrations of C-
reactive protein, IL-6, procalcitonin, and neutrophil
counts are associated with heart, liver, kidney, and lung
damage.

Clinical sequelae of post-COVID syndrome

Long-term COVID manifests itself with both gen-
eral and organ-specific symptoms, with the former be-
ing more common. The most common of these are fa-
tigue, weakness, shortness of breath, headache, im-
paired concentration, sleep, muscle and joint pain [4].
There is also often a decrease in quality of life, sensory
changes (impaired sense of smell and taste), cough,
chest pain, and diarrhea.

The number of cases of myalgic encephalomyeli-
tis/chronic fatigue syndrome is increasing in patients
who suffer from fatigue for a long time after COVID-
19 [4].

Organ-specific lesions are especially common in
patients with severe disease. The lungs are often af-
fected, with the development of pneumonitis, which
can lead to acute respiratory distress syndrome. The
consequences of such a lesion can be pulmonary fibro-
sis, persistent inflammatory changes on CT scan, im-
paired pulmonary function, decreased diffusion capac-
ity, or even the need for lung transplantation [3].

There is also an increased risk of developing both
hyperglycemia and diabetes mellitus within 12 months
after COVID-19, with the degree of risk correlating
with the severity of the acute illness [4]. Increased risks
have been identified for both type 1 and type 2 diabetes,
with the risk in COVID-19 being higher than in other
upper respiratory tract infections.

Treatment

One of the main problems in the treatment of post-
COVID syndrome is the lack of clearly defined patho-
genetic mechanisms, which makes it difficult to de-
velop effective therapy. Currently, there is no single ap-
proach to treatment, so both pharmacological and non-
pharmacological methods are used, focusing on indi-
vidual symptoms. The most common are physical and
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cognitive rehabilitation, which can improve the condi-
tion of patients with chronic fatigue and cognitive im-
pairment [3].

Physical rehabilitation can improve the condition
of some patients with long-term COVID-19, especially
breathing exercises and light physical activity for 4-6
weeks. It helps restore lung function, improves
endurance, quality of life, and reduces anxiety.
However, rehabilitation is contraindicated in severe
lung or heart disease and low saturation. In 86% of
patients, relapses are observed after physical or mental
exertion, so this treatment option should be used with
caution [3].

Potential pharmacological approaches include an-
tiviral therapy (nimatrelvir-ritonavir, remdesivir), anti-
inflammatory drugs (e.g., colchicine), antihistamines,
and targeted therapy for cognitive impairment [4].
Studies are also being conducted on anticoagulant ther-
apy (rivaroxaban) due to the risk of thromboembolic
complications, although its long-term use after dis-
charge has not yet been supported by sufficient evi-
dence.

In addition, attention is paid to immune dysfunc-
tion that continues after the acute phase of the disease.
For example, famotidine, which affects type | inter-
feron, has shown some positive effects in acute infec-
tion, but has not been studied in patients with long-term
COVID [4].

Some cases have also shown an improvement in
cognitive functioning when guanfacine is used in com-
bination with the antioxidant N-acetylcysteine, but
these data are preliminary and require further large-
scale studies.

In the absence of a proven effective treatment, the
main focus remains on prevention, namely vaccination,
lifestyle modification, and early use of antiviral drugs,
which can reduce the risk of developing long-term
COVID.

Vaccination reduces the risk of developing long-
term COVID-19, even in cases of breakthrough infec-
tion. Two doses of the vaccine halve the likelihood of

long-term symptoms. Vaccination can also ease the
course in those already suffering from long-term
COVID: the first dose reduces the risk of symptoms by
13%, the second by another 9% [3].

Conclusions. Prolonged COVID-19 is a complex
disease, with symptoms that are very diverse and de-
pend on the involvement of various organs and sys-
tems. In this review, we discuss the clinical manifesta-
tions, likely pathophysiology, associated risk factors,
and treatment options for post-COVID syndrome.

Insufficient understanding of the pathological ba-
sis of the various manifestations of long-term COVID
continues to hinder the development of effective treat-
ments and poses a significant challenge to modern med-
icine. Ongoing and future clinical trials and a review of
new evidence are key to creating an informative data-
base for medical practice in this area.
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Anomauis.

Ilposedenuii namu ananiz nimepamypHux OaGHUX NOKA3A8, WO OHCUPIHHA HE2AMUBHO BNIUBAE HA PENPOOYK-
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Abstract: Literature analysis showed that obesity negatively affects the female reproductive system and the
course of pregnancy. The use of individualized medical strategies, such as dietary adjustments and drug therapies,
may be key to ensuring safety and optimal outcomes for the mother and newborn.
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Beryn. HagmipHa Bara i oXHpiHHS € OIHIEHO i3
HAKOLTBIINX TPOOJEeM, i3 SKUMHU TOBOAMTHCS CTHUKA-
THUCS B CITY’K01 OXOPOHH 37I0pOB'S B IB/ILISITh NIEPIIOMY
CTONITTI. YNPOJOBXK OCTaHHBOI JEKaau POKIB
PO3IOBCIO/IKEHICTh  JTAHOTO ~ XPOHIYHOTO  3aXBO-
proBaHHS HaO0yBae MaHIEMIYHOTO XapakTepy i 3TigHO
JaHUX eKkchepTiB BcecBiTHBOI opraizamii 0XOpoHH
3nopoB’st (World Health Organization, WHO) y 2030
POILI KO’KHA 5 >KiHKa 1 KOXKeH 7 YOJIOBIK OYy/yTh CTpaX-
JIaTH O)KUPIHHSM 1 KUIBKICTD HacelIeHHS i3 OKHPIHHAM
y CBiTi craHoBUTHME Omm3pko 1 mupa. ocid [1]. B
Vkpaini ceorogni Onm3pko 40 % HaceneHHS Mae
HaJMIpHY Macy Tina, a 25 % - oxwupinas [2]. Heob-
XiZIHO 3BEpHYTH yBary, IO CBOTOJHI BCE dacTime
BariTHICTh YCKIIAIHIOETHCA E€KCTPEMaJIbHUM a00 MmaTo-
JIOT1YHUM OXKHPIHHAM.

Mera pociaigxeHHs. BuciTinTé cydacHi mo-
TJIA Ha BIUIMB HAJIMIPHOI Bard i OKUPIiHHS HA PETpo-
JTYKTHUBHY (YHKIIIFO )KIHKH, TTepe0ir BariTHOCTI Ta ii 3a-
BEpIICHHS.

Matepiann Ta MeTOAH AOCTIZKEHHS: IIPOBeE-
JICHO OTJISI HAYKOBHX JDKEpell, 10 BXOJSTh JI0 CBIiTO-
BUX HayKOBO- METPUYHHX 0a3.

Pe3yabTaTn gociigskeHHss Ta iX 00roBOpeHHsI.
[MommpeHicTh 0XKHUPIHHS CYTTEBO 3pOCIIa cepesl HKIHOK
penpoayktuBHoro Biky [1]. 3a nanumu Chen C, Xu X,
Yan Y. [3] wopiuHo, B ychboMy CBiTi, prOin3Ho 39
MUIBIOHIB JKIHOK BHHOILIYIOTh BariTHICTh Ha TJi
oxupinas. Tak, y Benukiit bpuranii Oynmo migpaxo-
BaHoO, 1m0 npubm3Ho 1 i3 1000 mosoriB mpumagaroTh
Ha KiHOK 3 ingexcom MacH Tina (IMT) > 50 kr M2, Toxi
sIK B ABcTpautii OyIo Bil3HAY€HO MOIMPEHICTh HAAMIp-
Horo oxupinas y 2,1 na 1000 monoris. ¥ IliBnenHiit
Adpuni, Mekcuni i CIHIA nommpeHicTs HagMipHOT
Baru Ta OXXMPIHHA MiJ 9ac BariTHoCTI nepeBuurye 60%
[3].

3rigHo nmanmx HamioHanmbHOI Ciry>x0M 310pOB’S
ANl 3arajpHa MONIMPEHICTh HAAMIPHOI Barm Ta
OKUPIHHS 13 BIKOM IPOTPECHBHO 3pOCTae. 30KpemMa, y
XKIHOK BiKOM 16 - 24 poKu MOMMpEHICTh AaHOI MmaTo-
sorii craHoBUTE 35% cepen, 1 3poctae 0 61% cepen
KIHOK BikoM 35—44 poku [4].

XpOHIYHUI MO3UTUBHHUN E€HEpreTHYHHH OanaHc,
TI0B’SI3aHUH 3 0)KUPIHHSM, TPU3BOIUTH J10 301IbLICHHS
HaKONMYEHHS TPUIUILEPHIIB 1 rineprpodii aguro-
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LIUTIB, IO CYNPOBOKYETHCS TiNEPILIAa3iel0 B Pe3yiib-
TaTi aqunoreHesy [5]. JKuposa TkaHWHA BUIIJISAE Pi3HO-
MaHITHI IMTOKIHHK, OUIKA Ta CHTHAJIM, II[0 MAalOThb IIH-
POKHIi BIUTMB Ha MeTa0omigHi Ta (izionoriuni QyHKIIiT
iHmmx opra”iB [6]. Takum YWHOM, OXHPIHHI
MOB’s13aHE 13 XPOHIYHUM 3arajeHHSM HHU3BKOTO CTY-
TIeHs, SIKE € BAJKIIMBUM y PO3BHTKY PE3UCTEHTHOCTI /10
iHCymiHy [5].

BcraHoBiIeHO, IO KIHKH 13 OXKHPIHHIM 10 Ta MiJ
4ac BariTHOCTI MAalOTh OUIbIY PE3UCTEHTHICTH A0 1H-
CyJiHYy, HDK JXIHKM 3 HOpMajlbHOIO Baroto [7]. Sk
HACJIJIOK MiJBUIIEHA PE3UCTEHTHICTh O IHCYIIHY Yy
BariTHUX XIHOK 3 OKHMPIHHAM BIUIHBA€ HA META00I3M
TJTFOKO3H, JIIMiIB 1 O61kiB [8].

OCHOBHMUMH YHMHHHMKaMH, IO TIPH3BOAATH [0
3MiHH PE3UCTEHTHOCTI JI0 1HCYJIiHY ITij] 9ac BariTHOCTI
TUTAIICHTAPHAUHN JTAKTOTEH JIIOAUHHM [9], TmaneHTapHuit
ropMmoH pocty [10] ta mikpoPHK mmanenraproro mo-
xomxkeHHst [11]; 3HwkeHHs agunoHekTHHY [12]; 1
301IBIICHHS IPO3aNaIbHUX LUTOKIHIB, 0COOIMBO (ak-
Topa Hekpo3y myxyuuHH o [13]. HesanexxHo Bix mpu-
YHHH, IIBU/IKE 3HIDKEHHS PE3UCTEHTHOCTI A0 1HCYJIIHY
BiZIOYBA€THCS MPOTATOM KUTBKOX JHIB ITCIS TMOJIOTIB,
IO CBITYUTH MPO T€, LIO UIAIIEHTA BiJirpae MpOBiIHY
poib y mpoMy mporeci [9].

3amanpHi Ta MeTaOOIIYHI 3MiHU TIPU OXKUPIHHI Y
BariTHOI € MPUYMHOIO HU3KU yCKJIaJHEHb, TTOB’ I3aHUX
3 BariTHICTIO Ta IHIIMMH MEIUYHIMH YCKIIaIHCHHIMH,
BKJIIOUAIOYU MaTEPUHCBKY cMepTh [14].

[NopymienHs Bici TimoTanaMyc—Tinogiz—sIeIHAKH
y JKIHOK 13 OXKHpIHHSIM MOXYTb NPU3BECTH 10 MEH-
CTPYanbHOI TUCQYHKIIT SIK HACIIJIOK aHOBYJIAIIIT, SIKa B
3 pa3u MepeBHIIyE MOIMUPEHICTh Cepel] KIHOK 3 HOp-
MaJbHOIO Barol; MEHIIA HMOBIPHICTh 3ayarTs 3a
[IUKJT; 3HWKEHHS (EePTHIILHOCTI 200 HABITh OE3ILIi s
[15, 16]. OxupiHHS TaKOK MOKE BIUTUBATH HA IMITIaH-
TaIlif0 eHAOMETPIs; NesKi 3 MOXKITUBUX HACHIIKIB — IIe
3aTpUMKa 3a4aTTs, MiIBHUICHA YacTOTa BUKUOHIB 1
ripor pe3ynpTaTd JIIKYBaHHS JOTOMIKHUMHE PEIpo-
IYKTHBHUMH TexHoJorismu [17]. 3okpema, 0XKupiHHSL
MOB’SI3YIOTh 13 TOTPE0OI0 y BHIIMX J03aX T'OHAI0-
TPOIIHIB, 30UIBIICHHSM YacTOTH CKaCyBaHb IIHMKIIIB,
MEHIIO KUIBKICTIO Ta HIKYOIO SIKICTIO oonuTiB [18];
TaKOX TIOBIIOMJISIETBCS NP0 HIDKYI  MTOKa3HUKHU
HACTaHHS BariTHOCTI Ta KMBOHAPOJKEHHS BHACIIIOK
TepeHeceHHs1 eMOPiOHiB, Ta BUII TOKa3HUKU BUKUIHIB
[19]. Takum dYWHOM, >XIHKH 3 OXHPIHHIM MAalOTh
01Ty HMOBIPHICTD BUKW/IHS, HIX JKIHKH 3 HOPMaJIb-
HOIO Baroro, He3aJie)KHO BiJ TOro, 4 Oyyo 3ayarTs
CIOHTAHHUM YM INTYYHHM (Jiara3oH CKOPHTOBAaHHX
CIIBBiTHOIIIEHHS IaHCiB, BiA 1,2 10 1,9) 3 HaBiTH BH-
LIMM PU3MKOM MOBTOPHOrO BUKHIHSA [19, 20].

PesynbTatn MeTa-aHai3y MOKa3aiu, MO Y KiHOK
i3 OXKHPIHHAM y 3-4 pa3u BUINA YacTOTa IeCTAI[ifHOTO
niabeTy, HiX JKIHKM 3 HOPMaJbHOIO Baroro [21].

Y BariTHHX i3 OKHUPIHHIM 3HAYHO BUIINM € PU3HK
recTariifHol rinepTeHsii Ta mpeexyiamIcii, HiX cepen
XKIHOK 13 HOPMAJIBHOIO Baroo, MPUIOMY PO3PaxyHKO-
BUIl PHM3MK NpEEeKJIAMIICI] ITO/BOIOETHCS 3 KOXHUM
30utpmennsM IMT Big 5 mo 7.40 [22]. [Ipeexnamicis
po3BuBaeThes MPHOIM3HO Y 10% >KIHOK 3 OKHUPIHHAM

[23]. BBaxkaeTbes, 110 3aNaJICHHS Ta IiABHUIICHA PE3U-
CTEHTHICTb JIO 1HCYJIIHY BilirparoTh MEBHY POJb Y Ta-
ToTeHe31 nmpeexamincii [24].

HoBonapomxeHi Bix MarepiB 3 OXHPIHHAM
YacTille MaloTh HU3bKY Macy Tijla IPH HAPOKEHHI Ta
BUIIMH pPU3UK PO3BHUTKY PECHIpaTOPHUX Ta MeTa-
OOMYHIX YCKIaTHEeHb [2].

3i 360unbinenHsM IMT martepi mporpecuBHO 3poc-
Ta€ 4acToTa aHOMaNiil po3BUTKY mwona [5]. 3HauHOO
MIpOI0 i3 0)KUPIHHIM MaTepi OB’ sI3aHi CTPYKTYPHI Je-
(dexTH mioja, 30KpeMa Baju PO3BUTKY LEHTPaJbHOI
HEpPBOBOI CHCTEMH, CTPYKTYP CepLis, TPAaBHOT CUCTEMH,
KIHIIIBOK 1 CTaTeBHUX OpraHiB. BCTaHOBIIEHO TaKOXK, IO
MaTepUHCEKE OXXHPIHHA Oylo OB’ s3aHe 3 Ae(eKkTaMu
HepBoBoi Tpyoku ([HT), cepreBo-CyaqMHHUMH aHO-
MautisiMH, opodartialbHUMH IITMHAMH Ta 1HIITUMHA aHO-
Maismu [5].

BBakaeTbcsl, 1110 3MiHM TTOKUBHUX PEYOBHH, (hak-
TOpPIB POCTY Ta PiBHSI TOPMOHIB y BariTHHUX 13 OXHpiH-
HSIM 3MIHIOIOTH (DYHKIIIIO IUIAIIEHTH 1 301IbLIYIOTh Hal-
XOJ/KEHHSI TO)KUBHHUX PEYOBHH 10 IIOAY Ta HPHU3BO-
JSTh 10 HaJMIPHOTO BHYTPIMIHBOYTPOOHOTO POCTY
Ta/a00 OXKUPIHHS Y HAIAAKIB, THM CAMHM 301UIbIITYFOUH
PH3HK 3aXBOPIOBaHb y NOAAIBLIOMY KHTTI [4].

MateprHCBPKOTO  OXHpPIHHSI Ma€  BijiajeHi
HECIIPUATINBI HACTIOKH AJS TUIOJA, a caMe IiJIBUIYE
PU3UK PpO3BUTKY OXHpIHHS, mHiabeTy, HEpBOBO-
TICUXIYHHUX 3aXBOPIOBAHb Ta CEPIIEBO-CYAUHHHX 3aXBO-
PIOBaHb Y IUTHHH B TIOAAJIBIIOMY XHTTI.

BucnoBok: [IpoBeneHnit HaMu aHaIi3 JITiTEPaTyp-
HUX JlaHHX T0Ka3aB, II0 OXXUPIHHA Mae€ CYTTEBHH
BIUIMB Ha Nepedir BariTHOCTI Ta HOBOHAPOPKEHOTO.

3acTocyBaHHSl IHIMBIJyaJli30BaHUX MEIUUHHX
CTpAaTeriii, TaKuX K JI€TUYHI KOPEKIIii Ta MEeAMKaMEH-
TO3HI METOJIM, MOXKYTh CTaTH KIIIOYOBHMH B 3a0e3re-
YeHHI Oe3NeKn Ta ONTHMAalbHHUX Pe3yNbTATIB Ul Ma-
Tepi Ta HOBOHAPOXKEHOI AUTHHHU.
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MODERN VIEWS ON PATHOPHYSIOLOGICAL MECHANISMS OF ACUTE HEART FAILURE
(LITERATURE REVIEW)

Bemyn. I'ocmpa cepyesa neoocmamuicmo (I'CH) — ye cunopom, saxuil 8usHa4acmvcsl K HO8A nosiea abo
nocipuenns cumnmomis i oznax CH, 30e0invbui020 nog sa3anux iz cCucmemMHum 3acCmoem. 3a Hasa8HOCMI OCHOBHOT
cmpykmypHoi uu Qhynkyionanvhoi cepyesoi oucgynryii (xponiunoi npu I'CH abo nediacnocmosanoi npu de novo
cepyegoi Hedocmamuocmi) 00uH abo binvuie nNPooKyuUx Gpaxkmopie moxcymso inoykyeamu I'CH, xoua inkoau
de novo cepyesa neoocmamuicme Modice UHUKHYMU Oe3n0cepeOHbo 8HACTIOOK NOA8U HOBOI cepyesoi ducdyHKryil,
Havuyacmiwe eocmpuil Koporapuuil cunopom. Hezeaoicarouu na noOdioui kniniuni nposeu, OCHO8He cepyese 3ax60-
PDIOBAHHS MA (pakmopu, ujo npo8OKYIOMb, MONICYMb 3HAYHO BIOPIsHAMUCS, I, omoice, namogizionozis I'CH e oyarce
neoonopionomw. [1,2]

Introduction: Acute heart failure (AHF) is a syndrome defined as the new onset or worsening of symptoms
and signs of HF, most often related to systemic congestion. In the presence of underlying structural or functional
cardiac dysfunction (chronic in AHF or undiagnosed in de novo heart failure), one or more precipitating factors
can induce AHF, although occasionally de novo heart failure can occur directly as a result of new cardiac
dysfunction, most commonly acute coronary syndrome. Despite similar clinical presentations, the underlying
cardiac disease and precipitating factors can vary considerably, and the pathophysiology of AHF is therefore
highly heterogeneous. [1,2]

Keywords: cardiac disease, acute heart failure, heart failure, diastole, left ventricle.
Knrouosi cnosa: cepyesi 3axeopiosaniis, 2ocmpa cepyea HeOOCmamHuicmy, cepyeéa HedoCcmammuicms, diac-
moaa, Ai8Utl WIYHOYOK.

CepueBa HEJOCTaTHICTh — II€ XPOHIYHHUH 1 TIPo-
TPeCyIOUNi KIIHIYHIH CHHIPOM, CIPUYNHEHUN CTPYK-
TypHUMH 200 (QYHKI[IOHAJTHPHAMH aHOMANiSIMH CepIs,
o JIeMOHCTpye abo 3HWKeHy, abo 30epexeHy (pak-
IIif0 BUKUAY JiBOro nuryHouka. CeprieBa TUCQYHKITIS
MIPHU3BOANTE JI0 MiABUIIECHHS TUCKY HATIOBHEHHS CEepIls
y CIIOKOI Ta miJt 9ac ctpecy. CUMITOMH ceplieBOi HeJ10-
CTaTHOCTI BKJIIOYAIOTh 33AUIIKY 1 BTOMY, IIIO 4acTO Cy-
MPOBOJIKYETHCSI THIIOBUMH (Hi3UUHMMHU O3HAKAMH, Ta-
KHUMH SIK JIETeHEBI XpuNH, nepudeprnunuit Hadopsk abo
PO3IMIMPEHHS sIpeMHUX BeH.[ 1]

Tl'octpa CH Bu3HaYa€eThCS K MOsIBA HOBUX 200 TO-
ripmenHs cuMnToMiB i o3Hak CH 1 € Halvactimoro
MPUYMHOI0 HE3aIlUTAHOBAHOI TOCTIiTali3alii MmalieHTiB
BIKOM >65 poKiB. 3 KJIiHI9HO{ TOYKH 30pY PO3Pi3HAIOTH
de novo CH — cumnToMu 5SIK01 BUHUKAIOTh Y TAIlI€HTIB
6e3 CH B anamHe31 — BiJ TOCTPOi JAEKOMIIEHCOBAHOT
CH, npu sKi¥f CHMOTOMH MMOCHJIIOIOTHCS Y MAIIEHTIB 13
paninre niarHocroBanoro xponiynoro CH. Lls knacudi-
Kallis HaJIa€ MaJIo JIOJaTKOBOI iHPOpMALi 00 MaTo-
¢izionorii 'CH, ane Mae roJlOBHUM YHWHOM KIIHIYHI
Hacnigku (de novo CH [2] Bumarae 6i1bIn 0OMIHPHOTO
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JIarHOCTUYHOTO MPOLECY JUIsl JOCTIPKEHHS OCHOBHOT
cepueBoi matonorii, Hibxk ['CH). Krninigna kaptuHa
I'CH xapakTepu3yeTbcsi MEPEeBAXHO CHUMITOMAaMH Ta
03HaKaMH, ITOB’ I3aHUMHU 13 CHCTEMHHM 3aCTOEM (TOOTO
HAKOIMYCHHIM IO3aKIITHHHOI PIIWHH, CIIPUYNHEHUM
MiIBUICHHSAM THUCKY HAIIOBHEHHS CEPII Y IBOLTYHO-
YKOBHX CyAWHaX). BimmoBigHO, modaTKkoBe JTiKyBaHHS
6inpmocti manienTis i3 'CH ckinagaeTbes 3 HeiHBa3H-
BHOI BEHTWJIALIT JIET€HIB 1 BHYTPINIHHOBEHHOI'O BBE-
JICHHS J1YPETHUKIB, SIKi BBOJIATHCS OKPEMO a00, Y TIOE/I-
HaHHI 3 Ba30JujIaTaTopaMM KOPOTKOi 1il. JInume y MeH-
mocti  mamientiB i3 'CH  cmocrepiraerscs
KapIiOTeHHUH IIOK, KPUTUYHHHN CTaH, M0 XapaKTepH-
3YETHCS HASBHICTIO KIIHIYHHAX O3HAK Timonepdysii me-
pudepUIHNX TKAaHWH; KapIiOTeHHUH IIOK Ma€ B ICCATh
pa3iB OLTBITY BHYTPIIIHBOIIKAPHIHY CMEPTHICTD, HiXK
I'CH 6e3 moky, i BuMarae crenudigHOTO IiKy-
BaHH:.[2,3]

CucteMaTHUHHUI Oy (paKTOPIiB PU3UKY ceplie-
BOI HEZIOCTATHOCTI B YCbOMY CBITi BHSIBUB, IO iLIEMi-
YHa XBOP00a CepIlsi € OCHOBHOO MPUYMHOKO TOCITITATI-
3auii noHaq 50% namieHTiB. AprepianbHa TinepTeH3is
Oyna noctiiiHoto npuanHoto CH y Bcbomy cBiti (17%).
Cepen iHIINX MOMIMPEHUX (aKTOPIB PUUKY PEBMATH-
YHa XBOpoOa cepird Oyna ocoOIMBO mommpeHa. ['ere-
pOTeHHA Tpyma KapaioMmiomnaTiil (Ska MOXe BKIIOYaTH
ciMeiiHy, TlepuHaTaIbHY, iHQEKIiiHy (HampuKIa, de-
pe3 BUI-indexkriro), ayToiMyHHY, TOCTMIOKapAUTHY Ta
iTiomaTHYHY KapaioMiomaTito, cepel iHImX). [4]

OCHOBHUI CTPYKTYpHHUH a00 (yHKIIOHAIbHHUMA
cTaH cepid € nepexymoBoro st 3CH i Bkirouae 6e3iig
pi3HMX rocTpux (Hanpukiai, iHpapkT Miokapnua) abo
XPOHIYHKUX (HAIPUKJIA/, TUIATalliifHa KapJioMiomaTis
Ta ilmemMivyHa XBopoba cepiyst) cepleBux narosorii. Oc-
HOBHE 3aXBOPIOBAHHS CepLisl IPU3BOANUTH 10 aKTHUBALIi{
KUTbKOX MAaTO(i310JIOTIYHAX IUIIXIB (CTIOYATKY ajarl-
TAI[ifHUX peaKIil, sKi 3 YacOM CTalOTh Je3aJalTHB-
HUMH), SIKi IPOTHUIIIOTh HETATHBHOMY BILTHBY Ceplie-
BOI HEZIOCTAaTHOCTI Ha JOCTAaBKY KHCHIO JI0 NepUdepH-
YHUX TKaHMH, ajle TaKi IUISIXH TaKOXK MOXXYTh 3 4aCOM
CIPUYMHNTH CUCTEMHHH 3aCTii, IUTYHOYKOBY peMoie-
JroBaHHs Ta mucyHKLis oprauis. Kpim Toro, nesiki ro-
CTpl 3aXBOPIOBaHHSI MOXYTh JSITH SIK IPOBOKYIOUHIt
(hakrop i Buksmkatu ['CH ab0o nuisixom mpsiMoro mopy-
HICHHS JiacToi4HO1 Ta/abo cucTomiunol (GyHKIi ce-
piist, a00 UISIXOM TOJIANIBILIOTO CIIPUSHHS CHCTEMHOMY
3actoro . CucTeMHMI 3acTiii Mae 3HAaYHWI BIUTUB Ha
KJIiHIYHY KapTuHy y OinbmocTi namieHtis i3 [CH i €
CYTTEBOIO JIETEPMIHAHTOO MOJIOpraHHOI JUchyHKIII,
o BuHukae npu ['CH. [5]

MaTodizionoris 'CH HeomHOpiAHA, OCKIIBKH Ha
Hel 3HAYHOIO MIpPOIO BIUIMBAE MPUPOJIa OCHOBHOTO 3a-
XBOpIOBaHHA cepis. Tomy, MaOyTh, He AWBHO, IO Bij-
OB/l HA JIIKYBaHHS MOXKYTb BiAPI3HATHCA 1 IO Pi3HI
MAIiEHTH MOXKYTh HalKpalle pearyBaTH Ha Pi3Hi CTpa-
Terii JiKyBaHHSA, AKi 3aJIeXKaTh BiJl OCHOBHOI MMaTodi3i-
0JIOTi.[6]

Toctpa 3mina GyHKIIT cepiis, 31e01IbIIOTO MOTi-
pIIEHHS JiacToJiuHOI (YHKIII JIBOro IUTyHOYKa
(JIII), mo, y cBotO uepry, MpU3BOIUTH JIO MiBHIICHHS
Ticky HaroBHeHHst JIIII i 3acToro B JiereHsx, Moxxe
npussecty 10 'CH; npukinazoM Takux pantoBux 3MiH
€ rocTpa imemist Miokapaa. Kinbka narogizionoriyaux

MEXaHi3MiB JIeKaTh B OCHOBI 3B’s13Ky MIX illIEMi€l0, CH-
CTOJIIYHOIO Ta AiacTosigHoro aucdynkmieto JIIII i nere-
HeBuM 3actoeM. Cxopouenns JIIII 3HagHOIO MipotO 3a-
JISKUTH BiJl TeHeparllii OKICIIOBAIBHOI eHeprii, i, 0Txe,
iIIeMist BUKJIMKA€ CHCTOIYHI MMOPYIISHHS, 1[0 IPHU3BO-
JWUTh 10 30UIBIICHHS 3aIHIIKOBOTO KIiHIIEBOTO J[iacTo-
nigaOTo 00’eMy JIII i THCKY HamoBHEHHS. [6,7]

Hanosuenns JILI 3a3Buvaii BinOyBaeThcs y IBi
(as3u: paHHs mBHIKa (a3a, sKa CHILHO 3aJICXKUTh Bij
LIBHUJKOTO po3ciiabieHHs Miokapaa, i mi3Hs dasa, sika
3aJIeKHTh BiJi CKOPOUCHHS JIBOTO Mepeacepis Ta rpa-
JI€HTa TUCKY MK NepeAcepAsiMU Ta IIUTyHOYKaMH, Ha
SIKFH, ¥ CBOIO YepTy, BIUTUBAIOTH (i3UUHI BIACTHBOCTI
JIII (mampukian, >KOPCTKicTh). PoscnabmenHs mioka-
pZa TaKoX € aKTUBHHUM IIPOIIECOM, 110 MOTPedye eHep-
Tii, IKUi BKIIFOUa€ BUJAJICHHS IUTOIIA3MaTHIHOTO Ka-
JIBIII0, TOJIOBHUM YWHOM IIUIIXOM ITOBTOPHOTO HOTTIH-
HaHHS B CApKOIUIa3MaTUYHUH PeTHUKYITyM HacocoM Ca
2+ ATda3u capkoruia3MaTHIHOTO PETHKYIIYMY 1 4acT-
KOBO 4epe3 eKCTpY3ito uepe3 IIa3MaTHYHy MeMOpaHy
KapaioMioIuTiB. [7]

Ha xinueBo-niacromniuni Biactusocti JIII Brum-
BalOTh 3aJIMIIKOBUH KIHIIEBUI JiacToNiYHUl 00’eM
JIIL, ctpykTypHi 3MiHu (Hanmpukiaz, $pidpo3), a Takoxk
Ha/3BUYAHO CIOBUIBHEHE pO3CIabiIeHHS. 3MEH-
IICHHSI OKHCHOTO yTBOpeHHs AT® y kapmiomionuTax
i3 MOYATKOM TSKKOT TOCTPOT imeMil IBUAKO MOPYIILye
penakcaliiro Miokapjia, THM CaMHM BIUIMBAlOYM Ha
panHe HanoBHeHHs JIII i mojaneine miABHINEHHS TH-
CKy HallOBHEHHS. [8]

HasiBHICTB Oy/b-SIKMX CYNyTHIX CTaHIB, P SIKHX
penakcariisi Bke mopyiieHa abo KiHIIEBO-IiacTOJiYHA
xopcTkicts JIII 301ibIIyeThCs, MiIBUIIUTE IMOBIp-
Hicts 'CH. Cranu, npu siKkuX KiHI[EBO-/1iaCTOJIYHa KO-
perkicth JIII moxe miaBuinyBatucs (i, OTKe, TAKOXK
cTaHu 3 migBuiieHnM pmsukoM ['CH, cripoBokoBaHOT
IIIeMi€r0), BKIFOYAIOTh XPOHIYHY CHCTONIYHY TUCPYH-
kuwiro JIIII i3 migBUINEHMM KIiHIEBO-IIaCTOJIYHUM
06’emom JIIII Ta cTpykTypHUM (hiOpo30oM Ta/abo rirme-
pTpodiero, oboMa sKi MOXKYTh OYTH HACIITKOM I[yKpO-
BOTO Jia0eTy, XpOHIYHOI TiNepTeH3ii, XpOHIYHOI XBO-
poOH HUPOK, XPOHIYHOT'O A0PTAJIBHOTO CTEHO3Y Ta CTa-
pinHs. [9]

Hamnosuennst JIII Ttakox Moxe OyTH MOPYIIEHO
panToBuM po3BUTKOM (GiOpHIIsILii mepeacepap i3 cymy-
THBOIO BTPATOI) CKOPOYEHHS Hepe/ceplib, L0 MOXE
3HAYHO MiJBUIUTH TUCK HAITIOBHEHHSI, KOJH BXE iCHY€
niacronmiyHa qucdyHKIisA. Hampukman, BaxXKAid MiTpa-
JILHUH CTEHO3 (SIKMI € OIINPEHUM TIPOSIBOM PEBMaTH-
YHOT XBOPOOH ceplisl) € THIIOM AiacTOJIYHOI AUCHYHK-
i1 yepe3 aHOMaJIiIo KJIalaHa, a He CTPYKTYpHE 3aXBO-
proBanHs JIIII, 1 BiH TakoXX MOXXe IHIYKyBaTu
¢bi0pmIALIiTo Iepecepab, TUM CaMUM 301IBIIYI0YH PH-
3uK inimiroBanas I'CH.

[To4yaTok i MOCHJICHHSI CUCTEMHOTO 3acCTO0, IO
nepenye I'CH, Moxe po3BHBaTHCSA MPOTATOM KiJTBKOX
roauH abo AHIB 1 Moke OyTH BUKIMKAHO JEKiIbKOMa
(akTopamu, 6e3m0cepeHBO Yepe3 CTUMYJIIIIO MaTo-
(i310JI0TIYHNX MEXaHi3MiB, IO MPU3BOJATH 110 HAKO-
MUYeHHS 200 MePepO3MOIUTY PiTUHH, 800 OIIOCEPEIAKO-
BaHO Yyepe3 MOTIPIIeHHS JiacToIIYHOT a00 CHCTONIYHOT
GyHKLIT ceprist.
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CuMNTOMH Ta O3HAKM, NOB’sI3aHi i3 CUCTEMHHUM
3aCTOEM, XapaKTepHU3YyIOTh KIIHIYHY KapTHHY TaIli€H-
1iB 13 'CH omnakoBo Heszanexuo Big @B JIII. Haitmo-
MIMPEHIIT CHMITTOMH BKJIFOYAIOTh 3aIUIIKY ITi 9ac ¢i-
3UYHIX HaBaHTaXXCHb a00 B CTaHI CIIOKOIO, OPTOITHOE,
BTOMJIIOBAHICTH 1 3HIDKEHHS TOJIEPAHTHOCTI 0 (Pi3md-
HUX HaBaHTa)XCHb, CHUMIITOMH YacTO CYIPOBOIKY-
I0ThCSl TAKMMH KJIIHIYHUMHU O3HaKaMHu, sIK nepudepud-
HUH HaOpsK, PO3TATHEHHS SPEMHOI BEHHW, HASBHICTbH
TPETHOTO TOHY CepIld (B1IOMOTO K «rayon S3», paHHiH
JUACTONIYHUN HHU3BKOYACTOTHUHN 3BYK, SKUH MOXE
OyTH NpHCYTHIM 3a PI3HUX IeMOAWHAMIYHUX YMOB 1
MOX€ O3Ha4YaTH MPHUNHUHEHHS IIBUAKOTO HATIOBHEHHS
JIBOTO MUTYHOYKA) 1 JISTGHEBUX XpUMIB. Y MAIli€HTIB,
AKi BiTUyBalOTh JUCKOMGOPT y TpynHil Kimiti, aude-
permiariis Mk 'CH i rocTpum KOpOHapHHUM CHHAPO-
MOM MOske OyTH ckianHo¥o. [7,8,9]

CuMnTOMH Ta O3HAKH, MOB’s3aHI 3 Nepudepud-
HOIO rinonepdysieto, Taki K X0JI0/HA Ta JIUIKA IIKIpa,
3MiHa MCUXIYHOTO CTaHy Ta OJIrypisi, XapaKTepU3yIOTh
KapaioreHHui mok. KapmioreHHHi 10K, a TaKOX -
XaJbHY HEJJOCTATHICTh, IHpAapKT MiOKapa Ta apuTMito
CJIiJI IIBUJIKO BUKJIIOUUTH MiJl 4ac TIEPBHHHOTO COPTY-
BaHHs MAI[I€HTIB, TOCIITATI30BaHUX 13 MiJ03POI0 Ha
I'CH, ockiNbKH Wi CTAaHW BUMAararTh BiJIOBITHOTO pi-
BHSI MOHITOPHHTY Ta crenngidaoro JikyBanHs.[10]

Oco6m 3 I'CH MaroTh pu3HK CMEpTi HE JIUIIE BiJl
CEepIIECBO-CYJMHHOI HETOCTaTHOCTI, aJie  BiJ HACIIAKIB
mucyHKIIT opraHiB depes 3acTiif Ta rimonep¢ysiro, Ta-
KAM YIHOM, BKpail Ba)KJINBO, MO0 CTpaTETis JTiKyBaHHSI
cTocyBajacsi 000x 1ux mpotinem. Hespaxaroun Ha Te,
10 B PaHAOMI30BaHUX KOHTPOJILOBAHHMX JOCIIIKECH-
HSX Majo J0Ka3iB TOro, 1o 00opoThba i3 3acTiitHUMU
SIBUILIAMH TOKPAIIYe BUKUBAHICTh, BIUIUB JIIyPETHKIB
Ha CUMIITOMH Ta 3aCTilHI SIBUIIA OPTaHiB OYEBUIHUM.

ITicns BiTHOBJICHHS HACHUEHHS KUCHEM (3a J0TTO0-
MOTI'0I0 JI0JIJaBaHHSI KUCHIO, HE1HBA3MBHOI 00 MeXaHiy-
HOI BEHTWJIALIT JIETeHb) MTOYATKOBI LTI JIIKyBaHHS I1a-
uienTiB i3 'CH monararoTe y JOCATHEHHI AEKOHTECTIl
0e3 3aJHIIKOBOI 3aTPUMKH PiIMHH, ONTHUMI3alli mep-
(ys3iitHOTO THCKY [T 30epekeHHs nepdys3ii opraHis i
miaTpuMIli a00 iHiriamii 3aXBOPIOBaHHS - MOTU(IKAILsS
NepopajbHOi Teparii, CIpsIMOBaHOI Ha HeHporymopa-
JIbHY aKTHBAI[il0, OCKUIBKH LIl JIIKH TAKOK TIOCHIIIOIOTh
JIypeTHYHY pEeaKlilo Ta MOKPALIYITh JOBrOTpUBAle
BrKMBaHHA.[11]
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MODIFIED RISK FACTORS FOR HYPOXIC-ISCHEMIC ENCEPHALOPATHY. A REVIEW OF
THE LITERATURE.

Abstract.

Despite the unrestrained technological progress and significant steps in medicine, including neonatology,
hypoxic-ischemic injury (HI) remains consistently high among the indicators of neonatal damage, disability and
mortality. The incidence of HIU, according to statistics, is 1.5 per 1000 live births (95% CI 1.3 to 1.7) [1] and
differs slightly between developed and developing countries, but there are more differences in risk factors. The
article discusses the main aspects of this threat, including the mechanisms of development characteristic of each
factor, and also considers the main risk factors that can be modified to prevent the occurrence of hypoxic-ischemic
damage and its dire consequences.

Anomauis.

Hesgaoicarouu na HecmpumHuil mexHoao2ivHUll RPocpec ma 3HAYHI KPOKU MeOUYUHU, Y MOMY YUCTI U HeOHA-
MON02IL, He3MIHHO BUCOKUMU Ceped NOKA3HUKIB YPANICEeHH s, IHBANIOU3ayii ma cMepmHoOCmi HOBOHAPOONCEHUX 3d-
umaemscs 2inokcuuno-iwemiune ypasicenns (I'1Y). Yacmoma I'lY, 3a danumu cmamucmuxu, cmanosums 1,5 na
1000 srcusonapoodocenux (95% /I 6io 1,3 0o 1,7) [1] ma wesnauno pisHumvCs Mio pO3GUHEHUMU KpAiHAMU Md
Kpainamu, wo po3eusaromnucs, npome 3a Gakxmopamu pusuxy giominnocmetl epaszu oinvute. Y cmammi 062080pio-
IOMbCsl OCHOBHT ACNEeKmU Yi€i 3a2po3u, KII0UaYU MEXAHizMU PO3GUMKY, W0 € XapaKmepHUMU 015 KOJICHO20 pak-
Mopy, @ MaKoic Po32NAHymi OCHOGHI aKmopu PusuKy, uo MoXCyms 6ymu sMoOUPIKOBAHUMU O] NONEPEOHCCHHS
BUHUKHEHHSL 2INOKCUYHO-TUUEMIYHO20 YPAICEHHS A U020 ePI3HUX HACTIOKIS.

Key words: Hypoxic-ischemic injury, hypoxic-ischemic encephalopathy, neonatal asphyxia, modifiable risk
factors.

Knrouosi cnosa. I'inoxcuyno-iwemiune ypasicens, 2inoOKCuuHo-iwemiuna enyegparonamis, acixcis nogo-
HapoOdiCceHux, MOOUPIKOBaHI hakmopu pusuxy.

OcnoBHa yacTuHA. [ ITOKCHYHO-IIIIEMIYHA €HIIE-
¢damonaris ([IE) € oauuM i3 HaWOOMIMPEHIITHX
YCKJIaIHEHB 3 HEBPOJIOTIYHOTO OOKY, 1110 BHHUKAE Y HO-
BOHAPOJ/DKEHUX BHACHIZIOK MOPYLIEHHS KPOBOIMOCTA-
YaHHS Ta KUCHEBOTO TOJIOZYBAHHS TOJOBHOI'O MO3KY.
Ile, mo cyti, koMOiHaIis KIiHIYHUX 1 OIOXIMIYHUX
03HAaK HeraifHOro abo MiAroCTPOro Ypa)XeHHS T'OJIOB-
HOTO MO3KY Y JIOHOILIIEHUX ab0 MepeHOIeHUX HOBOHA-
POKEHNX, OB’ 13aHa 3 ac(iKCi€ro, 110 MOXKE MPU3BO-
JIUTH JI0 HE3BOPOTHIX CTPYKTYPHHX Ta (YHKIIOHAIb-
HUX 3MIH BHACIHIIOK TOPYLIEHHS EHEPreTUYHOIo
oOMiHy Ta 3arubeni Heiiponis [20].

Jo c¢akTopiB, O MOXYTh HECTH 3arpo3y po-
3sutky ['IE, anme sixi MoxyTh OyTH MOIM(piKOBaHUMHU
BIIHOCATH JEsIKi XPOHIYHI 3aXBOPIOBAHHA, IO Tie-
pebiraroTh y CTaHi JeKOMIICHcallli Ha TMepioj BariT-
HOCTI, ajie MOXYTh OyTH CKOMIIeHCOBaHMMH. JI0 HUX
HaJeKNTh. BaXKa 3amizonedinuTHA aHEMis, 3aXBO-
pIOBaHHS IMUTONMOAIOHOI 3amo3u (Timo- Ta rimepTH-
peo3), HEKOHTPOJIbOBaHUU IyKpoBHil aiaber. Takox
JIesIKi aBTOPH BIJTHOCATH 10 MOAN(IKOBAaHUX (haKTOpiB
PU3MKY IIPOKMBAHHS Y MICBKHX IOCEJICHHSX, IO
HaleBHO, IOB’S3aHO 13 TIPLIOIO SIKICTIO MOBITPS Ta
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OinprmMm ctpecoMm [2]. Henoinauust yu nepeinanHs Ma-
Tepi MPOTATOM BariTHOCTI [3], HEOCTATHICTE BiTaMiHy
D y martepi Ta HOBOHapOIKEHOTO, IO WMOBIpPHO,
MIOB’s13aHO 3 WOT0 HEHPONPOTEKTOPHOIO, HEHPOTPOII-
HOIO Ta MI€JIHI3YIOUOIO JT€T0, a TAKOXK Yepe3 HoTo Omo-
CEpEeIKOBaHy JIiII0 — 3HIDKCHHS PH3HUKY PO3BHTKY ap-
TepiajgbpHOI TimepTeH3il y BariTHUX Ta MpeeKJIaMIICii,
AQHTUOKCUJIAHTHUH 3aXUCT KIITHH MO3KY Ta 3011b-
IIEHHS iX CTifiKOCTi A0 rimokcii [4]. Takox HegoInaHHs
Marepi 32 paxyHOK 0OOMEXEHHS HaJXOJKeHHS TI0KUB-
HHUX PEYOBHH MOXKE MPU3BECTH 10 3MEHIIEHHS KiJb-
KOCTi HEHpOHIB Yy JCSIKHX AUITHKaX MO3Ky [S5], mopy-
IICHHS [UIAIIEHTapHOTO KPOBOOOITYy, 3MEHIIICHHS MacH
TUIO/Ia Ta TIePeIIaCHUX IIOJIOTIB — yce IIe € PaKTOpaMHu,
10 30UTBIIYIOTH Y TI0Aa pU3HK po3BUTKY [ IE.

OcobmuBa pomb cepen ¢akropiB pmuxy ['1E
HaJIeKUTh HIKOTHHY. HIKOTHH BUKIIMKA€e 3BYKEHHS Cy-
IIMH (Ba30KOHCTHUKIIIIO) K Y MaTepi, TaK i B IJIAICHTI,
1110 00MEKy€e HaJIXOJDKEHHS KPOBI Ta KMCHIO 0 IO/,
a TaKOX IIiJT AOT0 BILUTMBOM 3pPOCTAa€E PiBEHb KapOOKCHU-
reMoryio0iHy B KpOBI OCKUIBKM 4YaJHHW Ta3, IIo0
MICTUTBCS B CHTapeTHOMY IHMi, 3B’SI3YEThCS 3 Te-
MOTJIO0IHOM, 3MEHIIYIOUH JOCTYITHICTh KUCHIO [17].
UYepes 11¢ BUHUKAE TIMOKCIs Ta 301IBIIYETHCS PUBKK PO-
3BuTKy ['TY. He3Bakaroun Ha MOBCIOAHY IpoHarangy
BiIMOBH BiJ MaJiHHs, OJIU3BKO 22% MatepiB MpoOIOB-
JKYIOTh KYPHUTH TPOTATOM Yyciel BaritHOcTi. Enek-
TPOHHI CHrapeTd € HOMYJISAPHUM, JIETKO NpHAOAHUM
QIPTEPHATHBHUM JDKEPEJIOM HIKOTHHY, SIK€ BBa-
JKaeThCs OE3IEUHIMMM 3a 3BUYaiiHUi TIOTIOH. OIHaK
HaBMHCHUH a00 BHUMAIKOBUI BIUIUB PEYOBHH, IO
MICTSTh PiAMHY JUIS €IeKTPOHHUX NMPHCTPOiB, TOIOB-
HHM YHHOM HIKOTHHY, MOX€ NPU3BECTH JIO0 CEPIHO3HOT,
MOTEHINIHO cMepTenbHOT TokcnuHOoCTi [18]. Bapto Ta-
KO’ BiJIMITUTH, L0 BiIMOBA BiJl TPAJUIIIHHIX CUTAPOK
1 Iepexij Ha HiIKOTHHOBI IJIACTHPI HE 3HAYHO 3MCHIITYE
HETaTHBHMI BIUIMB Ha i [6].

AJKOTOIIB, OyAydn 0Ope BIIOMHIM TEPaTOTCHOM,
MOX€ CHPUYMHHUTH IIUPOKUH CIIEKTP HECTIPHHHSATIN-
BUX BIUTHBI Ha IUTiJ IPOTSATOM YCi€i BariTHOCTI, IPOTE
THII HEBPOJIOTIYHOTO ypaKeHHS 3ajleXaTHMe Bif
TepMiHy BariTHOCTi. PO3BHTOK ()eTabHOTO aIKOTOJIb-
HOTO CHHIPOMY MOXE€ BKIIOYATH PsIJi CTPYKTYPHHX
aHOMaJii MO3Ky, Ta MiJBHUIIYE MO3Ky ILIOJAA [0
rinokcii, mo 30ubirye pusuku ['1Y. Takox ankorosb
MOTIpIIYE HAAXOKEHHS! KUCHIO Ta IHIIUX MOXXHBHHX
PEYOBHH UYepe3 IUTANCHTY, CIpUsi€ 301TbIICHHIO PiBHS
BUIBHUX DPAaJUKaJiB, IO BHKJIHMKAE OKHCHIOBAJILHUI
CTpec y KITHHAX MO3KY 3HIXKYIOUH X 34aTHICTh IPO-
THCTOSTH TioKcii. TakoK B)KMBaHHS aJIKOTOJIIO IIi{BU-
I1y€ PU3UK NEpeaYacHUX I0JIOTIB, 1110, CBOEIO YEPTOIO,
MOB’s13aHO 3 TMiABHIICHOH BpasnmeicTio g0 [TV,
OCKUJIBKH MO30K HEJOHOIIEHNUX HITEH 1€ HE MTOBHICTIO
PO3BHHEHHUH IJIsI CAMOCTIHHOTO BIKMBAHHS I103ayTO-
6010 [7].

He MeHI| BaJIMBa POJIb HAJIEKUTh CUCTEMHUM
TIIIOKOKOPTHKOCTEPOIIaM, SIKi MOXKYTh MaTH SIK MO3H-
TUBHUM Tak 1 HeratuBHUH edekT. Lli mpemapatn mm-
POKO BHKOPHCTOBYIOTHCS JUISl TIPOJIOHT'YBAaHHS BariT-
HOCTI IIpH 3arpo3i NepeyacHuX IMoJIOTiB, a TAKOX IS
NpodiTaKTUKU JUCTPECY IJI0/1a OCKLIBKH BOHH CIIPHS-
I0Th JIO3PIBaHHIO JIET€Hb IUIOJA, ajie NPH TPHUBAJIOMY
3aCTOCYBaHHI BOHU MalOTh NPSIMUI HETaTHBHUH BIUTUB

Ha KOpy Ha HiAKIpKY IIOAa, 3aTpUMYIOYd iX J0-
3piBaHHS Ta 3MEHINYIOYH CTiHKICTh MO3KY JO TilTOKCii
3a paxyHOK 3MEHIIEHHS NPHUPOJHBOI amamnTariitHol
CTIMKOCTI IJI04a 0 KUCHEBOTO rojiogyBaHH [8].

Cepen 3a00pOHEHIX PEUOBHH 32 MOUIHPEHICTIO Ta
CTYIIEHEM HETaTHBHOTO BIUIMBY Ha IITJ 3 BHCOKOIO
MoBipHICTIO po3BUTKY [TV mepmricTs HaJIeKUTh CHH-
TEeTUYHUM IICUXOCTHMYJSITOpaM KOKaiHy Ta amde-
taminy [9]. KokaiH BIumBae, OKpiM KHUCHEBOTO KHB-
JICHHSI, TAKOXX Ha JI03piBaHHS Ta MIrpawilo HEHPOHIB,
IO CHpUsIE PO3BUTKY aHOMaNild B CTPYKTYpPi MO3KY, a
0co0JIMBO B KOpi. AM(peTaMiH — MOTY>KHUH CTUMYJIsI-
TOp, IO HaAMIpy aKTUBYe HelipomeniaTopu (modamin
Ta HOpagpeHaIiH), 0 MPU3BOIUTH IO MOPYIICHHS PO-
3BUTKY HEPBOBUX 3B’s3KiB y mioma. OKpiM TOTo BXH-
BaHHS KOKaiHy Bpa3W IiJBHIITye WMOBIPHICTH mepen-
YaCHUX MOJIOTIB, IO B CBOIO 4epry mie OimbIie 301i1b-
mye pu3uK po3BUTKy ['1VY.

Oco0iMBYy yBary BapTO NPHIUINTH OXXHPIHHIO.
I'moGanpHa moummpeHicTh oxwupinHs 3pocrae [10], i
3HAYHI ~ MDKHApOJHI  JOCHI/DKCHHS  BUCBITIWIN
HacJiIKu oxupiHHSA y MarepiB [11]. B ocranHi poku
3’siBUJIAcA JIiTeparypa, sika npsiMmo nos’szysaina ['1E i3
HaJIMIpHOIO Barorw abo oxupinusaMm marepi [12, 16]. B
OTHOMY IOCIiDKEHHI, TPOBEACHOMY B OIHIH BeHKiit
aKaJeMIivYHii YCTaHOBI, OIIMCAHO OLTHI Hi>K TOJJBOECHIH
piBens I'lE y miteli, HapoKeHUX KiHKAMH 3 OKHAPiH-
HSIM, TiCTISI TOTIPAaBKU HA PAcOBY MPUHAJIEKHICTD 13 3a-
TampHOI KUTBKOCTI 27 miTeH, sKi OTpUMYBalIH JiKY-
BanHs 3 ['1E [13], oo, iMOBipHO, MOXKe OyTH OB’ s3aHE
3 MOpYIIEHHSM IUIAIIGHTAPHOTO KPOBOOOIry, uepes
301IBIICHUH BMICT TIIOKO3U KpoBi [14].

Takox 10 MoaudikoBaHux (HakToOpiB MOKHA BiJ-
HECTH apTepialbHy TIMOTEH31I0, OB’ sI3aHy 31 CIIiHAJb-
HOIO aHEeCTE3I€l0 Iepei IMOJIOraMH, II0 MOXKe OyTH
OB ’S13aHO 13 3HIDKCHOIO IUIAIICHTAPHOK Iepdy3iero
[15].

BUCHOBOK. BuBueHHs Ta HOCHIIKEHHS MO-
mudikoBanux QakropiB pusuky ['IE € mHamspuuaitHO
B)XJIMBAM MUl PO3YMIHHS IUISXIB ITONIEPEIKESHHS
I[LOTO TPI3HOTO CTaHY, SIKHH MOXKE CHPUYMHHUTH JIOB-
TOCTPOKOBI HEBPOJIOTIUHI NOPYILIEHHS, IHBaJIIHICTh Ta
HaBiTh CMEPTH Y HOBOHApOLKeHux [19].

Mopudikosani dakropu pusuky ['IE BritouatoTs
KOMIUIEKC TIEPHUHATAIBHUX 1 TOCTHATAILHUX YHUHHUKIB,
Ha SKi MOYKHA BIUIMHYTHU 32 JIOTIOMOTOI0 CBOEYACHHUX,
IrPaMOTHUX, MEAWYHUX BTpy4aHb. JlOCHIIKEHHS
I ATBEPAXKYIOTh, III0 PAHHE BUSBJICHHS IPYII pU3UKY Ta
po3poOKa IHIWBIAyAIEHUX BEICHHS BariTHOCTI MO-
XKYTh 3HAYHO 3MEHILIUTH 1Ii PU3HKH.

3 ommaay Ha BUIIecKazaHe, MoaMQikamis ¢ax-
TOPIB PH3MKY € KPUTHYHO BaXKJIMBOIO JUISl TIOTIEpe-
mxerns [TY. Cucrema paHHBROTO MOHITOPHHTY Ta
30UTbIICHHS OOI3HAHOCTI cepel MEAWYHHX Ta He-
MEIWYHHUX MPALiBHUKIB € KIIOUYOBHM AacCIEeKTOM IS
3HIKCHHS 3aXBOPIOBAHOCTI Ta MOJIMIIEHHS IPOTHO31B
JUIL HOBOHApPO/DKEHHMX. YCHIIIHE KepyBaHHS MO-
nudikoBaHUMH (DaKTOpaMH PHU3HUKY CIpHUsE HE JIHIIEe
nonepemkenHto ['1E, a il cTBoproe yMOBH ISl 340pO-
BOr0 PO3BUTKY AWTHHH, 3a0e3nedyroun il HaJe:KHHUH
PIBEHB SIKOCTI )KHTTA Bl CAMOTO IIOYATKY.
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THE IMPACT OF THYROTOXICOSIS ON THE CARDIOVASCULAR SYSTEM: MODERN
ASPECTS

Anomauis.

Cmamms npucesuena axmyanbHill npooOiemi 6HIUSY MUPEOMOKCUKO3Y HA Cepyego-CyOUHHY CUCMEM).
Posensnymo mexanizm 0ii ma enaue 2o0pmMoHie wumonooiOHoOT 3a103uU HA 2eMOOUHAMIKY ma pobomy cepys, 30-
Kpema 2eHOMHI Ma He2eHOMHI MexaHizmu. Buceimneno 63aemoss 30K Midc HAOTUUKOM 6NAUBY MUPEOIOHUX 2Op-
MOHI6 Ma BUHUKHENHS eHOOKPUHHOI Kapoiomionamii, uwjo npuzeooums 00 cepyedoi HedoCmamHoCmi ma apummitl,
a came cumycosa maxikapois, HAOULTYHOYKOGT eKCIMPACUCMONU, MUOMAUBA apummis. Onucano 0CHOGHI KIiHIUHI
nPOsABU MUPEOMOKCUUHO20 YpadiceHHs cepys. OKpemo UiNeH0 OCHOBHT Memoou 0iaeHOCMUKU, SKi 00NOMA2aomy
BUABUMU NAMOJI02TTI0 HA PAHHIX NPOBAX MA 3aN00I2AI0Mb BUHUKHEHHIO YCKAAOHEHb. Y cmammi po3easHymo oc-
HOBHI NPUHYUNU JIKYBAHHA MUPEOMOKCUUHOT KapOiomMionamii, 3a808KU AKOMY 80AEMbCsL MIHIMIZY8aAMU He2amue-
HULL 6NIUE MUPEOMOKCUKO3Y HA CepYe80-CYOUHHY CUCTEM).

Abstract.

The article addresses the topical issue of the impact of thyrotoxicosis on the cardiovascular system. The
mechanism of action and the effect of thyroid hormones on hemodynamics and cardiac function, including both
genomic and non-genomic pathways. The relationship between excessive exposure to thyroid hormones and the
occurrence of endocrine cardiomyopathy, which leads to heart failure and arrhythmias, namely sinus tachycardia,
supraventricular extrasystoles, atrial fibrillation, is highlighted. The main clinical manifestations of thyrotoxic
heart disease are described. The main diagnostic methods that help to detect pathology at early stages and prevent
complications are highlighted. The article also outlines the core principles of treatment of thyrotoxic cardiomyo-
pathy, which helps to minimize the negative impact of thyrotoxicosis on the cardiovascular system.

Knrouosi cnosa: wumonooiona 3an03a, mupeomoxcuxkos, cepyeso-cyounHa cucmema, OUQysHutl mokCudHul
300, Qibpunayis nepedcepob, cepyesa HeOOCMAMHICMb, MUPEOMOKCUYHA KAPOIOMIONAMIsL.

Key words: thyroid gland, thyrotoxicosis, cardiovascular system, diffuse toxic goiter, atrial fibrillation, heart
failure, thyrotoxic cardiomyopathy.
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Tupeorokcuko3 (TT3) - ue KIiHIYHHNA CHHAPOM,
3yMOBJICHHI HAJJIMIIKOM TOPMOHIB IIMTOMOIOHOT 3a-
no3u (II13) i xapakTepu3yeThCsl TOKCHYHOIO €0 Ha
pi3HI OpraHW i TKaHWHH, BKIIFOYAIOYU i CEPIEBO-CY-
JIUHHY cucTeMy. JlaHi CUHAPOM IIMPOKO PO3MOBCIO/-
JKeHUH cepel XKIHOK, 3ycTpidaeTscs B 7-10 pasi
YacTille, HiX y YOJIOBIKiB.

3a qanumu BOO3 ki1040BUM €TIONOTIYHUM YHH-
mukom TT3 (80-85% BumankiB) € xBopoba ['pelisca
(mudy3umii Tokenaruii 306 (JT3), xBopoda bazenosa,
[epi, ®nasui). lle eHnOKpUHHE 3aXBOPIOBAHHS, SIKE
BiZI3HAYAETHCS 301JBLICHHAM y PO3Mipax LIMTOMNOII0-
HOI 3aJI03 Ta THPEOTOKCHKO30M, BHACIITOK ayTOIMyH-
HOTO MexaHi3my. [1]

B ocTaHHI poku crocTepiraeTbes eneBarlisi Kilb-
KOCTi XBOpHX Ha ayTOIMyHHI 3aXBOPIOBaHH:, 30KpeMa
Ha au(y3HWA TOKCHYHHHA 300 Ta depe3 me, i 3017b-
IICHHS BUITAAKIB THPEOTOKCHKO3Y.

Bracnigok rimbokoi iHTerpamii podoTH eHJIO-
KPUHHOI Ta CEpLEBO-CYAUHHOI CUCTEM, IOPYIICHHS 3
0OKy cepls NpUd THUPEOTOKCHUKO31 HajekaTb J0
HalOubII panHiX Ta yactux. Cam P.A.I'peiic y cBoi
MpaIX Bi3HAYaB MATOJIOTIYHI 3MiHU 3 OOKY CEepIIeBO-
cynunanoi cuctemu (CCC) sk mepioyeprosi, a 300 ta
OYHI cUMIITOMH - 5K apyropsani. Kmirinucer L A.Ile-
pemeBchKuil akueHTye yBary: ‘“Hikomm He ciix 3a0y-
BaTH, 110 XBOPUIl Ha THPEOTOKCHKO3 - II€, TIEPII 32 BCE,
XBOPHH 3 3aXBOPIOBAHHAM ceplld, 1 TypOoTa mpo ioro
ceplie € OCHOBHUM 3aBIaHHAM.” [2]

Bce 11e crionykae e OiIbIe T0CTiKYBaTH TaHy
aKTyaJbHy MpOOJeMy 1 BUSBHUTH €(EKTHBHI METOIU
JIIarHOCTUKH Ta JiKyBaHHs. [IpoBeneHo cucTemarny-
HH OIJISJL Cy4YacHOI JIiTepaTypH, BKIIOUAIOUN OTJISH,
MeTa-aHaJli3u Ta KIHIYHI JOCIIKEeHHs, Onmy0IikoBaH1
y MPOBIIHUX MeAWYHUX Oazax JaHWX 3a ocTaHHi 10
POKiB. MeTa IbOTo OISy HOJIATAE B y3arajJbHEHHI 110-
TOYHMX JaHWUX MPO HEraTHBHI BIUIMBY HAIMIPHOI aK-
THUBHOCTI THPEOINHHX TOPMOHIB HA CEPIEBO-CYIAMHHY
CHCTEMY.

KirouoBy posib y BUHUKHEHHI 1aHOTO MaToJIOT Y-
HOTO CTaHy Bifirpae tputioarupoHid (T3), sxuit pazom

3 peHenTtopoM TOPMOHIB IIUTOMOMIOHOT  3aJI03U
KapIioMioluTa YTBOPIOE KOMIUIEKC. BiH, moTpar-
JSI0YHM B SAPO, PETYIIOE EKCIPECiio TeHiB, 30KpeMa
TUX, IO PETYIIOIOTh CKOPOTIHMBICTE KapIiOMiONHWTa,
SIK, HANPUKIAJA, BaXKKi JIAHIIOTH 0-MiO3WHY, BiJIbHA
Ca2+-AT®daza, capko- €HAOIUIa3MaTHYHOTO PETHUKY-
mymy (SERCA2a) Tomo. [lani mpomiecu Ipu3BOIATE 10
30UIBIICHHS YAApHOTO Ta XBWJIMHHOTO 00’€My
kpoBi.Takok THpeoinHi TOpPMOHHM [IitOTH Oe3moce-
PEIHBO Ha 10HHI KaHAIIK HATPIIO, KAJII0 Ta KaJIbIIiI0, Ta
KpIM TOr0 Ha SHAOTENIH Ta TNIaJKi MIOIUTH CYTUHHOT
CTIHKH, 3HIDKYIOUM CUCTEMHMH cyauHHHU omip. Ilpu
IpOMY Ha (OHi 301TBIIEHOTO CEPIIEBOTO BUKUIY BIHH-
Kae ToTpeda y CTUMYJILAIMiI peHiH-aIbJ0CTEePOHOBOI-
anrioten3nHOBOI cuctemu (PAAC), o mpu3BOIUTH 10
30UIBpmeHHS 00’ eMy mupKyirorouoi kposi (OLIK) Ta
KiHmeBoro miacromigHoro o0’emy (KIO).Bce me
cripusie 30UIBIICHHIO IepEeIHABAHTAXKEHHA Ta Ceplie-
Boro BUKHIY 10 300% , MiABHMIICHHIO apTEPiaJbHOTO
THCKY Ta B ICSIKUX BUIaJKaX HaBiTh BAHUKHEHHS cep-
1eBoi HeOCTaTHOCTI.[3]

[HIIMM BaXKTMBUM €(peKTOM HaUIUIIKY TOPMOHIB
1113 € 30inbIIEHHS WBUAKOCTI AEHONSIpHU3alil Ta CKO-
poYeHHs pepaKTepHOro Nepioay KapIiOMiOLHTIB, 10
MIPU3BOJUTh O BHHUKHEHHS CHHYCOBOI Taxikapmii.
JloBroTpuBase CKOpOYEHHS peppaKkTepHOro Mepiomy
MOJKe TIPU3BOTUTH 10 PiOpHIIAIii mepencepap, sike 10-
CHUTh YaCcTO 3YCTPIUAE€ThCS Y MAIIEHTIB, SAKi CTpa)ma-
IOTh Ha TUPEOTOKCHUKO3. [3]

TupeoinHi rOpMOHU MOXKYTh JISITH Ha cepLe OIo-
CEpEelIKOBaHO Yepe3 CUMIIATHYHY HEPBOBY CHCTEMY
HUISIXOM MOCUJICHHS eKcrpecii rena B1-aapenoperern-
TOopa, 30UIBIIYIOYH 1X IIUIBHICTE HA MOBEPXHI
Kapaiomiorura. Yepes Te, 110 B HOPMI HIUIBHICTE B1-
aJIPCHOPEIENITOPIB O1IbINA B IEPEACEPIIX, TO YACTOTA
BUHHMKHEHHS HA/IUIYHOYKOBUX EKCTPACHUCTOJN Ta MH-
TOTJIMBOI apUTMii 3HAYHO OiNbIIa B TIOPIBHAHO 3 iH-
[IAMH apUTMISIMA. [4]

Jns miacyMoBYBaHHS BCIX MATOJIOTIYHHX Me-
XaHI3MiB Jii HA/UIMIIKY TUPEOINHUX TOPMOHIB Ha cep-
LIEBO-CYIMHHY CHCTEMY ITOJJaHO MAJIFOHOK 1.
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Figure 3: Genomic and non-genomic effects of excess thyroid hormones on the cardiovascular system
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Manionox 1
[https://touchendocrinology.com/thyroid/journal-articles/thyrotoxic-cardiomyopathy-state-of-the-art/]

KniniuHO BiA3HAYAIOTBECA TakKi TPOSBH IOPY-
meHHss CCC npu THPEOTOKCHKO3i, K Oifb B AUISHII
CepIls, YacTO HUIOYOTO, KOJTF0UOT0, iHO/II CTEHOKapaH-
TUYHOTO XapakTepy, 3aJuIlIKa, CTifika TaXxikapAis cro-
KO0, HE IMOB’s3aHa 3 IICUXOEMOILIIHUM CTaHOM, Bij-
YyTTS MyJbcalii B TOJIOBI, LIMi, )KHUBOTI, JaOlIbHICTD
MyJIbCY TiJl Yac eMOIIIMHOTo Ta Gpi3UYHOTO MepeHarnpy-
KeHHd. [1, 4, 7]

BaxxiuBy poiib Bifirpae QizukanibHe 00CTSKEHHS
TaKWX XBOpHX. BinmivaeTbes crienudivni ozHaku TT3,
Taki SK OpaTiBIMBICTh, TPEMTIHHA B TiJi, 3HAYHA
MITIUBICTh, CXYAHEHHS Ha TIi HOPMAaJbHOTO, pallio-
HaJIbHOTO XapuyBaHHS, ek30(pTasbM. CriocTepiraerses
CTilKa Taxikapis, HaBiTh moHaA 140 cepleBUX CKOpo-
4YeHb 3a XBWIMHY. CUCTONIYHHAN apTepiaJbHUN THUCK
MOMIpPHO MiJBUIIEHUH, 8 IaCTONIUYHUNA - HOPMaJIbHUI
ab0 3HIKEHUI, BHACIIJOK YOro BiJ3HAYACTLCS 301/1b-
IIEHHS MYJbCOBOrO THCKY. [Ipu ayckyspramii ceprist
HaJ BepXiBKoto, B Toulli borkina-Epba, iHO/i HaBiTh i
Ha OCHOBI CepIsl BUCIYXOBYETHCS CHCTONIYHUH 1IyM,
SIKMH BUHMKA€ BHACIIIOK ITPUCKOPEHHSI KDOBOTOKY Ye-
pe3 po3LIMpPEHi aTpiOBEHTPHUKYJIISIPHI OTBOPH.

Hacamnepen, mis BHSIBICHHS THPEOTOKCHYHOT
Kap/iomionarii HOTpiOHO MiATBEPAUTH PAKT HASIBHOCTI
THUPEOTOKCHKO3Y Y XBOporo. Lle 3/1iCHIOETECS 3aBASKN
BU3HAYECHHIO PiBHS THPEOITHUX TOPMOHIB, BKIIFOUAIOUH
T3 (TpuitonTupoHin), T4 (THPOKCHH) 1 TAKOK TOPMOHY
rinogiza TTI' (TupeoTpomHuii ropmMoH). AMepHKaH-
CbKa  acoIliamisi  eHJOKPHHOJIOTIB  pPEKOMEHIYE
BUMIpIOBaHHSA piBHA mupKyiotogoro TTT, sx mowar-
KoBe ckpuHiHroBe nocimxkerss TT3. Le nocmimkeHHs
Ma€ TyXe BEINKY YyTIUBICTh Ta crenudigHicTh. [9]

Ha EKI' y namieHTiB 3 THPEOTOKCHYHOIO
Kap/ioMionaTi€lo BU3HAYAIOThCS TaKi 3MiHH, K CHHY-
cOBa Taxikapais, IpU TSDKKUX (opmMax THPEOTOKCH-
K03y - (iOpmisaLis nepencepap abo HaIIITYHOYKOBI

eKCTPACHCTONN, TaKOX O3HaKW TimepTrpodii niBoro
nuryrouka (JIIII), 3ymoBieHi MeTaOONIYHUME TOPY-
OICHHAMH B Miokapzi. KpiM Toro, ¢ikcyroTscs BHCO-
Kuii BoJibTax 3yOmiB R, S, T, BKOpOUYCHHS IHTEpBAILY
PQ, ane mpu mporpecyBaHHi NaroJiorii BiAMIYa€ThCsS
nernpecist ST, HeraruBHui abo nBodazHuii 3ydenp T.
[1,2,7]

Exokapaiorpadis - IIHMPOKO PO3MOBCIOIKECHUIT
HEeIHBa3MBHHUI METO]I Bi3yasi3allii, 110 3aCTOCOBYETHCS
JUIL OWIHKM CTPYKTypu Ta pobotu cepus. Cro-
CTepiraeTbes Taki 3MiHH, sK Tineptpodis criaku JIII,
MDKIITYHOYKOBOI TI€PEropoJKH, Ha MMOYaTKOBHX €Ta-
max - 30uIbIenHs cepuesoro Bukuay ta KO, a npu
MIPOTPECyBaHHI 3aXBOPIOBAHHS - 3HIDKCHHS CUCTOJIIY-
HOi (pyHKIII cepms, BHACHIZOK AEKOMICHCAII IIPo-
LIECiB Y BHUIJISII TUIATAlil MOPOXKHUH CEpLsl 1 BUHUK-
HEHHSI CEpPIIEBOT HEOCTATHOCTI. [7, 9]

OcTaHHi IOCHI/PKEHHS BUSIBUIIM TPH IIPOTPECyoyi
cramii cepueBoi HemoctatHocTi (CH), cnpuumneHoi
TT3, mo cnocrepiraeTsest mpudm3Ho y 15-20% xBo-
pux:

e [ cranis - “rinepkiHeTudHa” (31 30€pEKEHOIO
CHCTOJIIYHOIO (PYHKITI€IO Ta 0€3 KOMIICHCATOPHUX
3MiH);

o [l cranis - “HopMokiHeTH4HA” (31 30epexe-
Hoto ¢paxuieto Bukuay (PB), ane 3 koMneHcaTopHOIO
006opoTHOIO TinepTpodicro Miokapay);

o Il cranis - “rimokiHeTn4Ha” (3HUKEHA CH-
cTomyHa QyHKIis, To6TO B, BHaCTiTOK KOMITEHCa-
TOPHOI TinepTpodii CTIHOK Ta AWJIATAIlS KaMep
cepus). [5]

BaxauBo po3yMmiTH, 10 TUPEOTOKCHYHA ceplieBa
HEJIOCTAaTHICTh € OCOONMBOI0 Y IUIaHI KITIHIKKM Ta
JIarHOCTUKY Ta Binpi3HseThes Big CH iHmoro renesy.
VY Tabmuni 1 y3araqbHEHO OCHOBHI BIIMIHHOCTI MiXk
JAHWMHU MaTOJOriYHUMH cTaHamu. [10]
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Oco0mBocTi .
HicTh
CKopOoTIIHBICTh MiOKapza 30inbIIeHO
CepiieBuil BUKU Bucoxuii

THPEOTOKCHYHA CeplieBa HEI0CTAT-

CepueBa HeJ0CTATHICTD IHIIIOTO Te-
He3y

3MeHIIEeH I

Husbkuit

Taxikapmis Taxikapnis mpu3BoauTs 10 CH CH npusBoauTs 10 Taxikapmii
Apurmii HapmumyroukoBi HInyHOYKOBI
lNmeprenzis CucromiuHa Hiacromiuna
JlikyBanus mamoi martosorii mMae Tpu ocuHoBHi  Concepcion-Urteaga, M. J. Concepcion-Zavaleta/

TIPHHITHIIN:

1) JlocsATHEHHS €yTHPEOIMHOTO CTaHy, 3aBIAKA
HOpMaJi3aIii piBHSA THPEOITHUX TOPMOHIB;

2) YcyHeHHsI cepieBOl HeIOCTATHOCTI;

3) BiaHOBICHHS HOPMATBHOTO CEPIIEBOTO
puTMY, 30KpeMa npu (iOpuIsLii nepencepap.

Hopwmauizaris po6otu I3 mgocsraetbes 3aBasku
BUKOPHCTaHHS AHTUTHPEOINHMX TMpernapariB Kiacy
TIOHAMIJiB, O SKOTO HAJEXKHTh MPOMUITIOYPAIWII,
MepKa30JIiJ1, THPO30J To1o. [Tpu HeeeKTHBHOCTI KOH-
CepBAaTUBHOTO METOIy Tepamii MoKa3aHO XipypriuHe
BTpY4JaHHS a00 JIKyBaHHS PallioaKTHBHAM HOJOM.

Jus nikyBaras CH 3aCTOCOBYIOTH IpenapaTH, 1o
BIuBatoTh Ha PAAC, a came inriditopu AII® i BPA,
TaKOX MEIUKAMEHTH, IO JIIOTh Ha CHMIIATHYHY He-
PBOBY CHCTEMY - [3-apeHOOIOKATOPH. A BiTHOBICHHS
CEepLIeBOr0 PHUTMY 3[IICHIOETBCS 3aBISKH aHTHA-
puTMiuHKX 3aco0iB. [7, 11]

BucHoBkm.

Omxe, mNpOBENEHUH OIJIAJ Cy4YacHUX JIAHHX
MiATBEPIKYE HASBHICTH BEIUKOTO BILTHUBY THPEOITHUX
TOPMOHIB Ha po0O0Ty ceprieBo-CyauHHOI cuctemu. [1o-
PYLICHHS Yy JaHIi TYMOPAabHOI PErysIil Iyxe
IIBHUJIKO BiA3EPKATIOEThCSA Ha (PYHKITIOHYBaHHI CepIls.
THPEOTOKCHKO3 € BaXXIHBHM (PAKTOPOM pPHUBHKY PO-
3BHTKY KapaAioJIOTi9HOT marosorii. PaHHS mgiarHOCTHKA
Ta parioHanbHa Ttepamis TT3 € KIIOYOBHM st
MiHiMi3aIlil HEraTUBHOTO BIUIMBY HA CEpIIC 1 CYAMHU.
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Abstract.

This introduction provides a historical overview of the development of knowledge about infectious agents,
including viruses, bacteria, fungi and protozoa. Important discoveries in the 19th century by scientists such as
Pasteur, Lister and Koch led to the isolation of bacteria in pure culture and the identification of their role in
disease development. In the 20th century, experimental evidence was obtained for the existence of viruses as
separate pathogens of infectious diseases.

Particular attention is paid to research on viral hepatitis A. Its etiology, morphology, methods of detection
and modes of transmission are covered. The history of research that led to the identification of hepatitis A as a
separate pathogen among other viral infections is considered. Data on early experimental evidence of infection
transmission and characteristics of the virus that distinguish it from other members of the Picornaviridae family
are presented.

The ways of spreading the virus are considered, including faecal-oral, parenteral, contact and sexual. Known
cases of nosocomial spread of the infection, as well as risk factors associated with the consumption of
contaminated food and water, are analysed. Special attention is paid to prevention, including passive (gamma
globulin) and active (vaccination) immunoprophylaxis.

Materials and Methods: a retrospective analysis of scientific literature sources PubMed, Cochrane Library,
and ScienceDirect was conducted.

Anomauin

Bemyn micmume icmopuunuil 02ns0 po3eumky 3HAHb NPO THEOEKYIUHI aceHmu, 8KI0YarOyy gipycu, bakxmepii,
epubku ma naunpocmiwi. Baxciuei giokpumms XIX cmonimms, 3pobneni maxumu guenumu, sik Ilacmep, Jlicmep
i Kox, cnpusinu eudinenuto 6axmepitl y wucmiti Kyabmypi ma 6UHAYeHH10 iXHbOI poni Y po36umky xeopob. ¥ XX
cmonimmi 6yau OMpUMAani eKCnepuMenmanvii 0OKAa3u iCHY8AHHA GIPYCi6 K OKpeMux 30YOHUKI8 TH@eKyiuHuxX
X80p00.

Ocobaugy ygaey npudineno 00CaiOAHCEHHAM, WO CIMOCYIOMbCA 8ipycHo2o cenamumy A. Bucgimutoemucs 11020
emionoeist, Mopghonocis, mMemoou GusaeieHHs ma cnocoou nepeoaui. Pozensinymo icmopilo 00cCriodicenb, ujo
npuseenu 00 8usgients cenamumy A ax okpemozo 30yonuxa cepeo inwiux ¢ipycnux ingpexyiu. Hagedeni oamni npo
DAHHI eKCnepuUMeHmanbHi Ni0meepodceHHs nepedayi IHeKyii ma Xxapaxmepucmuxu 6ipycy, wo 8i0PI3HAIOMb 11020
810 iHwux npedcmasHuxie poounu Picornaviridae.

Poszensnymo wiisixu nowupenus sipycy, cepeo sakux (ekaibHO-0paibHull, NAPEeHMepaibHull, KOHMAKMHUNL ma
cmamesutl. I[Ipoananizosano 6i0omi BURAOKU HO30KOMIAIbHO20 ROWUPEHHL IHQeKYil, a MaKodic hakmopu pusuxy,
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nog's3ani 3 GoCUBAHHAM 3a6pyOHeHol ici ma 600u. Okpemy ysacy npuodiieHO RUMAHHAM NPO@ILIAKMUKY,
BKAIOUAIOYU NACUBHY (2aMMA-2N00YIIH) MA AKMUBHY (8AKYUHAYIA) IMYHONPODIIAKMUKY.
Mamepianu ma memoou: nposedeHull pPempoCcneKmuHUll anani3 HAYKOBUX JTiMepamypHux oicepei

PubMed, Cochrane Library ma ScienceDirect.

Keywords: hepatitis A, HAV virus, mechanisms of transmission, prevention.
Knrwuosi cnoea: cenamum A, sipyc HAV, mexanizmu nepedaui, npoginaxmuxa.

INTRODUCTION

Until the precise definition of viruses, bacteria,
fungi and protozoa, all infectious agents were referred
to as viruses, derived from the Latin word for ‘poison’.
The research of scientists such as Pasteur, Lister and
Koch in the 19th century contributed to the isolation of
pure bacterial cultures and the proof of their role in the
development of infectious diseases. At the turn of the
century, experimental evidence emerged that culturally
sterile, filtered preparations could transmit infections.

For example, in 1902, Walter Reed published his
observations on the transmission of yellow fever by
inoculating human volunteers with filtered serum from
sick patients. He noted: ‘Yellow fever, like mad cow
disease, is caused by a microorganism so small that it
can be considered ultramicroscopic.” Transmission of
FMD in cattle was confirmed following previous
reports that tobacco mosaic can also be spread through
filtered inoculum.

However, the viral origin of epidemic jaundice
remained controversial and was not generally accepted
by physicians until the mid-20th century. For example,
in 1943, the Journal of the American Medical
Association still used the term ‘catarrhal jaundice’.

The fundamentals of virology and the study of
virus-related diseases have advanced considerably over
the course of this century. Nobel laureate Peter
Medawar aptly noted: ‘A virus does not know what it
means to do good. As the saying goes, a virus is a piece
of bad news wrapped in protein.’ [1, 2]

The infectious agent of epidemic jaundice

McDonald is credited with the first suggestion of
avirus as an etiological factor in what is now known as
hepatitis A. However, in his report on acute yellow liver
atrophy, which he described as a condition that occurs
when ‘a certain virus acts upon a previously damaged
liver,” he may have used the term ‘virus’ in the general
sense of any infectious agent, rather than in the sense
of a filtered pathogen described by Reid and other
researchers.

Similarly, in his work on the relationship between
epidemic and catarrhal (sporadic) jaundice, Cockayne
noted that it is caused ‘by a virus which remains active’
and ‘by a virulent state.” He believed that many of the
characteristics of epidemic and sporadic jaundice were
similar to those of mumps, a disease whose etiology
was also uncertain at the time. On this basis, he
concluded that both epidemic and sporadic jaundice
were caused by a specific but unknown microorganism.
[3. 4]

HEPATITIS A VIRUS

The Picornaviridae are small, single-stranded,
enveloped RNA viruses. Although HAV shares some
basic characteristics with other genera of the
picornavirus family, it is sufficiently distinct that it is

classified as a single species in the genus Hepatovirus.
There are naturally occurring strains that infect non-
human primates (three genotypes) and four genotypes
that include viruses that infect humans. Most human
strains belong to genotype I or I11. HAV is stable at pH
1 and resistant to heat (56 °C for 30 minutes). [4]

Detection

HAV was first visualised after aggregation of
faecal material with serum containing specific
homologous antibodies. Faecal material was collected
from prison volunteers who had been inoculated with
the MS-1 strain of hepatitis virus characterised by
Krugman and colleagues. Fecal immunoelectron
microscopy techniques were used to analyse for
specific anti-HAV antibodies in the serum during the
recovery phase of episodes of natural hepatitis and to
investigate virus transmission. Currently, HAV can be
detected by a variety of immunological and molecular
methods, including radioimmunoassay (RIA), DNA-
RNA hybridisation and reverse transcriptase-
polymerase chain reaction (RT-PCR) amplification.
RT-PCR amplification was used to identify specific
viral strains involved in parenteral transmission. [5]

WAYS OF TRANSMITTING THE VIRUS

Doctors in the early 1900s recognised that
hepatitis A was transmitted from person to person,
through food and possibly water. Cochrane noted: ‘One
man who was already infected travelled to Flintshire
and there transmitted the disease to three others.’
Although person-to-person contact was obvious, the
alimentary route of spread was not generally accepted.
Most physicians believed that airborne infection was
more likely, but some authors in Europe and the United
States suggested gastrointestinal transmission. [6]

Faecal-oral transmission

In the United States, Havens and colleagues
successfully transmitted jaundice by feeding pre-
jaundice serum or stool extract filtrate to 12
conscientious objectors. The incubation period was 20
to 30 days in four individuals who developed jaundice
consistent with hepatitis A transmission.

Stool samples obtained during convalescence
were not infectious, while hepatitis was transmitted
through stool samples collected 5 days after symptom
onset.

Infectious hepatitis (hepatitis A) was transmitted
to four out of five volunteers by ingestion of pre-
jaundiced serum and to two out of three volunteers by
ingestion of stool. Hepatitis was evident less than 40
days after exposure in all volunteers. [7, 8]

Parenteral route of transmission

While working with British troops in Palestine in
1941-1942, Cameron injected whole blood or serum
from patients with jaundice into 7 volunteers. One
recipient developed jaundice a month after the
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injection, which corresponds to the incubation period
of hepatitis A (10-50 days). Serum for this recipient
was collected 2 days after the onset of jaundice in the
donor. Cameron abandoned further human experiments
when he became aware of the deaths.

Havens and his colleagues at Yale University
transmitted hepatitis A by parenteral transmission to 6
of 11 recipients. Using pre-jaundiced serum from
volunteers who had developed short-incubation
hepatitis after ingesting infected material, they
observed a short incubation period similar to that seen
after ingestion of infected material. Serum collected 11
days before and 31 days after symptom onset did not
transmit hepatitis to any of the six volunteers (three in
each group), while serum collected 4 days after onset
was infectious in three of the six recipients.

This route of transmission was once considered
rare outside of experimental studies, but now parenteral
transmission of hepatitis A has been repeatedly
reported, complicating the transfusion of blood and
blood products.

Blood from one donor who fell ill 1 week after
donation transmitted the disease to 11 newborn
recipients, and then to 44 other people.

Another risk group for HAV infection through the
parenteral route is people who inject drugs. Hepatitis A
can also potentially spread in this group through
infection through rectally injected drugs, as well as
through unsanitary living conditions, crowding and
lack of adequate personal hygiene to prevent infection.
[9, 10, 11]

Personal contact

In addition to accounting for 22% of the described
sources, personal contact with an unidentified source of
HAV probably explains many or all cases without an
identified risk factor. The highest rate of retrospectively
diagnosed recent hepatitis A was in children under 7
years of age (38 out of 81 family contacts in this age
group). Small bits are mostly asymptomatic, which is
why they can be a source of infection.

The virus is persistent in the environment. Studies
have shown that viral particles are excreted in the
faeces during clinical illness and that faecal excretion
can last for 3-11 months, thus confirming the need for
strict personal hygiene to prevent transmission.

The prolonged shedding of infectious virus plus
the persistence of the virus may well explain the
continuing occurrence of sporadic cases of hepatitis A
in developed countries, as well as endemicity in
underdeveloped countries. [12]

Foodborne hepatitis A

One of the earliest documented outbreaks of
hepatitis A associated with the consumption of
contaminated material was the demonstration of
elevated specific antibody titres in family members
who contracted acute hepatitis after eating mussels. The
largest known modern epidemic of hepatitis A has also
been attributed to the consumption of contaminated
seafood. In Shanghai, China, 292,301 cases of acute
hepatitis were attributed to the consumption of raw
shellfish, oysters and shells. HAV can survive for a
long time in seawater. Viral nucleic acids could be

detected 232 days after inoculation in artificial
seawater, while in cell culture only for 35 days. [13]

Nosocomial hepatitis A

Transmission of hepatitis A from hospitalised
patients with unsuspected disease to staff has been
reported. For example, an adult patient with diarrhoea
after elective cholecystectomy, preterm infants with
prolonged viral excretion, burn patients who incubated
HAV in the hospital, and an immunocompromised
patient with a negative HAV antibody test have all been
infected. [14]

Homosexual transmission

Although early studies of the prevalence of
hepatitis A antibodies did not find elevated levels
among  homosexual men, two  prospective
seroconversion studies have clearly documented high
levels of active infection. Higher seroprevalence rates
of hepatitis A infection are associated with oral-anal
contact, regardless of sexual orientation. [15]

Specific prophylaxis

Gamma globulin (passive immunoprophylaxis)

In the summer of 1944, an outbreak of hepatitis
occurred at a children's camp near Philadelphia. Joseph
Stokes, Jr, a paediatrician on the faculty of the
University of Pennsylvania School of Medicine, who
knew that gamma globulin prevented or weakened
measles in susceptible people, was looking for a
solution to the epidemic. Knowing the effectiveness of
gamma globulin in measles epidemics, Stokes took the
next step by using gamma globulin to prevent further
transmission of epidemic hepatitis (hepatitis A).

In the children's camp, 125 of the 278 (45%)
people who were likely to be infected and did not
receive gamma globulin developed jaundiced hepatitis,
and only 3 of the 53 (6%) randomly selected people
who received gamma globulin (0.15 ml/kg body
weight). This dosage used up all the available gamma
globulin, which explains the difference in the size of the
two groups. Soon after, confirmation of similar efficacy
was obtained among both military personnel and
civilians.

Immune serum (gamma) globulin (ISG) provided
protection for up to 9 months, and even small doses
such as 0.01 ml/Ib were effective. [16, 17]

Vaccination (active immunoprophylaxis)

By 1992, the clinical efficacy of the formalin-
inactivated hepatitis A vaccines HAVRIX (Smith-
Kline Beecham) 3 and VAQTA (Merck, Sharpe and
Dohme) was clear. Both use laboratory-attenuated
strains of hepatitis A (HM175 for HAVRIX and
CR326F for VAQTA) for production.

In  February 1995, the Food and Drug
Administration (FDA) granted HAVRIX a licence for
use in children >2 years of age and adults. CDC
recommendations included use for travellers to regions
other than Western Europe, Scandinavia, Canada,
Japan, Australia and New Zealand. They indicated that
screening for antibodies should be considered for
potential recipients over 40 years of age and those who
have lived in high endemicity regions. VAQTA has
also been licensed by the FDA in the United States. In
addition to travellers, the American College of
Physicians recommends vaccinating other high-risk
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groups. These include homosexual men, injecting drug
users, people with chronic liver disease, and workers
with occupational exposure. [18, 19]

Conclusion.

Viral hepatitis A is a highly infectious disease that
is transmitted primarily by faecal-oral routes, but also
by possible parenteral mechanisms and through close
personal contact. Its causative agent, the HAV virus
from the Picornaviridae family, is highly resistant to
environmental influences. Historical studies have
confirmed its etiological role in the development of
hepatitis A and identified key transmission routes.
Vaccination and the use of gamma globulin are the
main methods of specific prevention that can
effectively reduce the incidence and prevent outbreaks.
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CLINICAL AND DIAGNOSTIC ASPECTS OF VIRAL EXANTHEMS

Abstract

Viral exanthem is a common manifestation of infectious diseases, especially in tropical regions. Some of them
are benign, while others can pose a threat to certain populations. The diagnosis of viral exanthem is based on
clinical manifestations, history taking and laboratory methods, which are not always available in resource-limited

areas.

The article discusses the main viral exanthemas that are more common in children (rosella, Gianotti-Crosti
syndrome), at any age (chickenpox, measles, rubella) and in adults (Pityriasis rosea, papular purple glove and
sock syndrome, shingles). Nonspecific viral rashes accompanying respiratory infections are also described.

Knowledge of the epidemiology, clinical features and methods of diagnosis of viral exanthem is important for

early detection and prevention of complications.

Materials and Methods: a retrospective analysis of scientific literature sources PubMed, Cochrane Library,

and ScienceDirect was conducted.
Anomauin

Bipycnui exzanmemu € nowupenum nposigom iHQeKyitiHux 3ax80pio6ansb, 0COOIUBO 6 MPONIYHUX PeLiOHAX.
Heaki 3 nux € O0obposaKicHuUMU, MOOi AK IHW MOJICYMb CMAHOBUMU 3a2pO3y O NEGHUX 2PYN HACENEeHHS.
Hiaenocmuka Gipychux ex3anmem TPYHMYEMbCA HA KIHIYHUX NPOAGAx, 300pi anamue3y ma 1a6opamopHux
Memooax, AKi He 3a62#coU OOCMYNHI 8 Pe2iOHAX 3 0OMeINCEHUMU PeCypCcamil.

Y cmammi pozensoaromscsi ochoemi 6ipycHi ekzanmemu, AKi wacmiwie 3ycmpivaromscsa y dimeti (po3eona,
cunopom [icanommi-Kpocmi), y 6yov-axomy @iyi (éimpsna gicna, xip, kpachyxa) ma y oopocaux (Pityriasis
rosed, CUHOPOM NANYILOZHUX NYPRYPOGUX PYKABUYOK i wKapnemox, onepizyiouuil auwai). Taxooc onucawi
Hecneyuhiuni 8ipyCHI BUCUNANHS, SIKI CYNPOBOOICYIOMb PECNIPAMOPHI IHPDeKYil.

3nanns enioemionozii, KiHIYHUX 0COOIUBOCMEN MA MemOOi8 OIA2HOCMUKU BIPYCHUX eK3AHMEM MAE 8ANCIUBE
3HAYeHHsL 01 PAHHbO2O BUAGILEHHS MA 3aN00I2aHHA YCKIAOHEHHSM.

Mamepianu ma memoou: npogedeHull pempoCNeKmUSHUN AHALI3 HAYKOBUX JIMEepamypHux oicepei

PubMed, Cochrane Library ma ScienceDirect.

Key words: exanthema, viral diseases, exanthematous viruses, skin manifestations, diagnosis, infectious

agents, laboratory methods.

Kniouogi cnosa: exsanmema, 6ipycHi 3axe0pio8anHsi, eK3aHMeMamosHi gipycu, WKIpHi nposeu, 0iacHOCMuKa,

ingexyitini acenmu, 1a60PAMOPHi Memoou.

INTRODUCTION

Viral diseases rank first among the conditions
causing morbidity in the population living in tropical
regions. Among them, exanthematous viruses are
especially common. Most of these diseases are
essentially harmless to a healthy person, however,
some can pose a significant risk, especially for pregnant
women or persons with immunodeficiencies.

A significant number of viral diseases have skin
manifestations. In many cases, exanthema is the main
marker of the disease, while in others it can only appear
as an accidental clinical manifestation. However, when
exanthema occurs, it becomes an aid to the diagnosis.

In the early 20th century, measles was considered
the first of the maculopapular diseases of childhood,
rubella the third, while infectious erythema and roseola

of childhood were known as the fifth and sixth diseases,
respectively. Many viral diseases with skin rashes have
been described since then, while others, such as
adenovirus, have not yet been fully elucidated.

The clinical manifestations of exanthematous
disorders are diverse and depend on the infectious
agent. It is rather difficult to immediately distinguish
viral exanthema from primary skin diseases caused by
another etiology. This requires a complete history and
a thorough physical examination for signs of infection
or its exclusion.

It is necessary to conduct a thorough examination
of the skin to identify any nodules, rashes or insect
bites. In addition, the oral mucosa and throat should be
checked to detect erythema or ulcers, and the
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conjunctiva should be checked for petechiae and nails
to detect splinter hemorrhages.

Knowledge of local epidemiology is a useful
addition to diagnosis. For example, in Venezuela,
children suffering from fever and exanthema are much
more likely to have dengue (11%) than rubella (1%) or
enterovirus infection (0.5%).

The clinical picture and laboratory examination of
atypical exanthemas can lead to an etiological
diagnosis in about 70% of cases.

The main methods used to confirm the diagnosis
of viral infection are virus isolation, electron
microscopy, amplification of viral nucleic acids or
antigen detection, serological methods. However, in
many tropical conditions, these methods are not
available. [1]

Viral exanthemas that occur more often in
children

Roseola infantum. Caused by human herpes virus
6 (HHV-6) or 7 (HHV-7) and spread by airborne
droplets. It affects mainly children aged six months to
two years. The prodromal period is characterized by an
increase in temperature (40 ° C) for 3-5 days. Febrile
seizures,  upper  respiratory  symptoms and
lymphadenopathy may be observed. When the fever
subsides, an exanthema appears, which consists of pink
spots and papules that begin on the trunk and spread to
the neck, limbs and sometimes the face. Usually at this
stage the diagnosis is already obvious. The rash
disappears completely after a few days. [2, 3, 4]

Gianotti-Crosti syndrome (GCS), or papular
acrodermatitis in childhood, is associated with various
viruses, including EBV, cytomegalovirus, coxsackie
virus, hepatitis A, B and C, HHV-6, respiratory
syncytial virus (RSV), parvovirus B19, rotavirus,
echovirus, parainfluenza, mumps virus and human
immunodeficiency virus (HIV). Bacterial causes have
been reported to include Bartonella henselae, beta-
hemolytic streptococcus, and Mycoplasma
pneumoniae. GCS usually manifests in children aged
one to six years, however, cases in adults have been
repeatedly described. Most patients have prodromal
fever and catarrhal upper respiratory symptoms. The
rash is a symmetrical papular or papulovesicular rash
affecting the extensor surfaces of the upper and lower
extremities, buttocks and face. Usually it does not itch,
so itching indicates the likelihood of another etiology.
GCS is self-limiting and usually resolves
spontaneously within eight weeks. [5, 6, 7]

Viral exanthemas that occur at any age

Chickenpox. Varicella zoster virus (VZV) is one
of eight human herpes viruses known to cause two
clinically distinct forms of the disease: chickenpox and
herpes zoster. VZV is spread by airborne droplets and
primarily leads to varicella.

A characteristic rash of chickenpox manifests
itself in the form of itchy vesicular rashes that occur on
the trunk, limbs and face. Rash elements can be from
single to several hundred. A separate lesion begins as a
red papule measuring 2-4 mm, which acquires an
irregular contour when a thin-walled vesicle appears on
the surface, which typically resembles a "dew drop on
a rose petal.” Vesicles turn into navels and

subsequently form crusts. There are fresh formations
that give a characteristic picture of mixed papules,
vesicles, pustules and crusts. They heal from one to four
weeks.

Adults and immunocompromised patients may
experience more severe disease with extensive
hemorrhagic skin lesions and are more likely to develop
systemic ~ complications, including  hepatitis,
pneumonia, and encephalitis. [8]

Measles. Viral disease spread by airborne
droplets. There is a prodromal state of fever, cough,
runny nose and conjunctivitis. Immediately before the
appearance of exanthema, gray-white papules appear
on the mucous membrane of the cheeks - the so-called
Belsky-Filatov-Koplik spots, which are very predictive
of measles. Exanthema consists of red spots and
papules that begin on the head and spread
cephalocaudally. The rash begins to pale on the fifth
day. [9]

Rubella. Infection with rubella, especially in
children, leads to mild or subclinical infection.
Exanthema manifests as a pink maculopapular rash that
spreads over 24 hours, starting from the face to the
trunk and limbs. Erythematous papules (Forchheimer
spots) are observed on the soft palate. Exanthema
disappears after 2-3 days in the order in which it
appeared. Infection with rubella during pregnancy can
lead to intrauterine infection and subsequent congenital
rubella syndrome. [10]

Viral exanthemas, which are more common in
adults

Pityriasis rosea. A viral disease that is caused by
HHV-6 and HHV-7. First of all, it concerns young
people. Pityriasis rosea usually begins with a "light
gap": asymptomatic, well-delimited pink scaly plaque,
usually on the body or less often on the limbs. They can
be mistaken for lichen. After a few days or weeks, a
secondary rash appears, which consists of scaly pink
plaques located on the body in the characteristic form
of a "Christmas tree." Along the edges of this rash there
are thin scales. Itching is slight or absent. Atypical
course may manifest vesicular, purple, hives or
hemorrhagic lesions. Rashes usually disappear within
12 weeks, but can sometimes persist for more than five
months. [11]

Papular purple gloves and socks syndrome. It is
a rarer manifestation of infectious lesion parvovirus
B19. Other potential causes include EBV, hepatitis B
virus, and HHV-6. Most often found in young people.
As the name suggests, exanthema manifests as
erythema, edema, petechiae and purpura of both hands
and feet, covering both the dorsal and palmar-plantar
surfaces, with a sharp demarcation on the wrists and
ankles. Patients note burning and itching. Sometimes
there is an enanthema characterized by oral erosions,
vesicles and petechiae of the hard palate and tongue.
This condition disappears spontaneously within one to
two weeks. [12]

Shingles. After primary varicella, VZV remains
latent in dorsal root ganglia, cranial nerve ganglia, and
autonomic ganglia neurons. Triggers for VZV
reactivation include age, recent physical trauma,
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fatigue, emotional stress, and the action of ionizing
radiation leading to shingles.

Patients usually experience paraesthesia and
burning pain localized in the dermatome, which
precedes the rash in 4-5 days. Fever, malaise and
lymphadenopathy may occur. The rash manifests itself
in the form of vesicles formed by clusters on an
erythematous basis, after which crusts are formed.
Healing is observed after 2-3 weeks.

Postherpetic neuralgia is the most common
debilitating complication of shingles, manifested as a
burning pain in the area of the healed rash, which can
last from months to years and cause severe distress.

Nonspecific viral exanthema. Despite the
distinctive features of viral exanthema described above,
some viruses cause non-specific exanthema, usually in
connection with a respiratory disease. These viruses
include adenovirus, RSV, parainfluenza and influenza
AJ/B. This nonspecific exanthema is more common in

children and usually manifests as a diffuse
maculopapular rash that disappears within five days.
[13]

Conclusion

Viral exanthemas are an important diagnostic
marker of infectious diseases common in different age
groups. Their clinical manifestations can range from
mild self-limited rashes to serious conditions requiring
immediate medical intervention.

Differential diagnosis of viral exanthemas is a
complex process requiring careful history collection,
physical examination and, if possible, the use of
laboratory methods to confirm the diagnosis. In many
cases, local epidemiology may be useful in establishing
the likely etiology of the disease.
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EMERGENCY CONTRACEPTION IN ADOLESCENCE: A MODERN VIEW OF THE PROBLEM

Anomauis.

Pezynomamu oenady nimepamypu nokasaiu, wo mabaemxu ekcmpernoi konmpayenyii (TEK), wo micmamo
Juuie npocecmozer, mabiemosauni npenapamu, wo micmamse yrinpucmany ayemam (VIIA), cunmemuynuil cene-
KMUGHUL MOOYIAMOP peyenmopis npocecmepory, Komoinosani opanvui konmpayenmusu (KOK) ma enympiwi-
Hbomamkogi konmpayenmusu (BMC) € epexmusnumu 3acobamu excmpenoi Konmpayenyii 015 3anodieans He-
basxcaniu eacimnocmi. BMC i3 JIHI” 52 me ne nocmynaemocs mionum BMC 05 nHegiokiaonoi konmpayenyii npo-
mseom 5 ouie nicis He3axuwenoco cmameesozco aKkmy.

Abstract.

The results of the literature review showed that progestogen-only emergency contraceptive pills (ECPs);
tableted products containing ulipristal acetate (UPA), a synthetic selective progesterone receptor modulator; com-
bined oral contraceptives (COCs) and intrauterine contraceptives (IUCD) are effective emergency contraceptives
in order to prevent unwanted pregnancy. The LNG 52 mg IUD is noninferior to the copper IUD for EC within 5

days of unprotected intercourse.

Knruosi cnosa: nesioknaona xonmpayenyis, mabiemku eKkcmpeHol KoHmpayenyii, HYmpiuHbOMAMKO8d
cnipany, 1e60HOp2eCmpel, NOCMKOIMAalbHA KOHMpayenyis, yIinpucmai ayemam.
Key words: emergency contraception, emergency contraception pills, intrauterine device, levonorgestrel,

postcoital contraception, ulipristal acetate.

Beryn. lOBeHUIbHAa BariTHICTh € aKTyaJIbHOIO
npo0JIeMOI0 ChOTOJIeHHs. 3a JaHuMu MiHicTepcTBa
O0XOpOHHU 3710pOB's, 32 2018 pik 118 miByatok, Moo
14 pokiB, ctanm MaTepsMu, 10 14-TH pOKiB; y Billi Bif
15 no 17 pokiB Haponunu nmoHax 5 700 gisuar. ITpoTs-
rom 2019 poky B YkpaiHi IITy4YHE IepepUBaHHS BariT-
HOCTI 3po0min Maibke 75 THesd *KiHOK. BinnosigHo 1o
naHux MiHictepcTBa 0xopoHu 310poB's (MO3) kifb-
KicTh abopriB 3a 2019 pik craHOBUTE 74 606 THC., 3 HUX
727 3po06iieH0 HEMOBHOJIITHIM ocobaMm. Xoya Oarato
MiJUTITKIB CEKCYyallbHO aKTHBHI, JTOCHIHKCHHS MOKa3y-
I0Th, 1110 BOHU HE 3HAIOTh HPO 3aCO0M JJIsl eKCTPEHOT
KoHTparnentii. B omHomy nocmimkenni numre 15% mis-
yat BikoM Bif 12 no 14 pokis uynu mpo EK, y mopis-
HsiHHI 3 44% niByat BikoM Big 15 mo 16 pokiB i 51%
niByat BikoMm Bif 17 no 18 poxis. [Tonag 70% Hemoorri-
HWJIM, Yepe3 SIKMH 9ac IMicisi CTaTeBOro akTy MOYKHA I10-
yuHatu EK. TIpore micist Toro, sik iM IOBIIOMUIIN ITPO
EK, 64% miiTKiB cKa3ajiu, 0 BOHM, IIIBHUIIIIE 3a BCE,
OynyTh IX BUKOPUCTOBYBATH.

HeGe3neka HacTaHHs HeOa)kaHOT BariTHOCTI iCHY€E
y BHIAJIKy HE3aXHUILIEHOTO CTATEBOTrO aKTy Y (hepTHIIb-
HOMY Hepiozi MeHcTpyanbHoro 1ukiy. [Intanns HK e
aKTyaJIbHUMH y BCiX BIKOBHX Iepiofiax, TAKHUX SK: I10-
YaTOK CTAaTEBOI'O JKMTTSA IO BariTHOCTI, IiCJIAIOJIOro-
BUi mepion (Tpy/HE BHIOJOBYBaHHS Ta WOTO BIACYT-
HICTB), TIepepBa MiX IOJIOTaMH Ta Tepioj 3aKiHYEHHS
6axaHoi (hepTHIILHOCTI.

Cepen marieHTis, ski 3Bepratorses 3a HK, npuo-
m3HO 40% MOBIIOMIIIOTH PO YUCIIEHHI €Ii301U He-
3aXMIIEHOr0 CTAaTEBOrO aKTy B IMKJI Iepell 3BEpHEH-
HAM, a 14% NOBITOMIISIIOTH PO MPUHANMHI OJIMH eITi-
3071 HE3aXWIIEHOTO CTAaTEBOTO aKTy 3a INICTh abo
GinbIe qHiB 10 3BepHeHHs 3a HK [10].

Mera pociigkeHHsl. BucBiTnutu cydacHi maHi
JITEPATYpH MOJI0 BUKOPUCTAHHS HEBIIKIATHOT KOHT-
pauenuii.

Marepianu Ta MeToau Aocigxenns. bysio npo-
BE/ICHO OTJIST MIDKHAPOAHUX PEKOMEHAALIH PO BUKO-
pHUCTaHHS HEBIIKIAIHOT KOHTPALHIII] y MOIIYKOBUX
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cucremax PubMed, MEDLINE, PMC, Scopus, SCIE
(Web of Science) Ta inmii.

PesyabTaTH nociainkeHHsl Ta iX 00roBoOpeHHs.
MeTton HeBigKIamHOI a00 MOCTKOITaIbHA KOHTpAIETI-
uii (HK) 6a3yeTscsi Ha MpUHNOWIII BHKOPHCTAHHS OJI-
HOTO i3 3ac00iB KOHTpamentii (creniansHi TabIeTKn
st HeBinkianHoi koHTpanentii (THK), BHyTpimHBO-
MaTKOBi 3aco6u (BM3) To110) y nepiii roAuHU Mmicist
HE3axXHIIEHOI'0 CTATEBOT0 aKTy i3 METOIO 3armo0iraHHs
HAaCTaHHIO HE3aIlJIAHOBAHOI BariTHOCTI.

CporosiHi 3 METOO €KCTPEHOTO 3arobiranHs Heba-
JKaHOI BariTHOCTI PEKOMEH/YIOTh 3aCTOCOBYBAaTH Tab-
netku HeBiaxmagaoi konTpanenmii (THK) nporecrare-
HOBOTO DSIITy; CIIeIliaibHi TaOJIeTKH, 0 MICTSTh YIIill-
pucrtan acuerar (YIIA - Ulipristal Acetat)e, sixuii €
CHHTETUYHHUM CEJIEKTHBHUM MOAYISITOPOM pELENTopa
nporectepony (SPRM); komOiHOBaHI OpaibHi KOHTpa-
nentusu (KOK) (pexxum FO3me)), ocHOBHUI MexaHi3M
Il sKuX 00yMOBJICHUH BIUIMBOM Ha OBYJLito (ii Bix-
TepMiHyBaHH:). SIK €KCTPEeHHY KOHTPALCIIII0 TaKOXK
BUKpHCTOBYIOTE BMK.

EdexTuBHicTh METOIY IyKe BUCOKA, SIKIIO 3 MO-
MEHTY HE3aXHIIEHOTO CTaTeBOro aKTy MUHYJO He Oi-
abie 72 — 120 roqus (3-5 aHiB).

BaxnmBo 3a3HaYNTH , IO EKCTPEHA KOHTPALICTIIIIS
BIJJPI3HAETHCA BiJ MEITUKAMEHTO3HOTO a0opTy, SKUi
BUKOPHCTOBYETHCS JUISI IPUMUHEHHSI BaritTHOCTI [1].

BOO3 pexomennye BBeaenHss BMC i3 Migaro sk
METOAY €KCTPEHOI KOHTpAICIIIil MPOTATOM 5 IHIB IIi-
CJIsl HE3aXHIIEHOTO cTaTeBoro akTy. Lleit MmeTox ocob-
JIMBO TiIXOJIUTH ISl XKIHOK, SIKi XO4YyTh [10YaTH BUKO-
PHCTOBYBaTH BHCOKOS()EKTUBHMM, 3BOPOTHIH MeETO[
KOHTpAIeI il TpUBaJIoi ii.

MinHi BHYTpPILIHBOMATKOBI CITipaii AeCSTHIIT-
TSIMH BUKOPHCTOBYBAJIMCS, SIK HEBIIKJIaJHa KOHTpAIle-
s, Toni sk BMC 3 neBoHOprecTpenoM 52 Mr Hello-
JTaBHO MIpoeMOHCTpyBaiia epekTuBHICcTh 1k EK. OcHo-
BHUM MexaHi3MoM MigHoi BMC € mepemkomkaHHS
JO3pIBaHHIO Ta PYXJIUBOCTI crepMmaro3oimiB. OmHak
Maiike CTOBIJICOTKOBA e()eKTUBHICTH €KCTPEHOT MiTHOT
BHYTPIITHFOMATKOBOI CITipajii BKa3ye Ha Te, IO SIKIIO
3aIUTiIHEHHS. BCE-Takd BigOyJ0Cs, mocTdepTuiiza-
1iiHI edekTy (Takl K IHAYKIIS peakiii Ha qyKopinHe
TLJIO B MaTIIi Yyepe3 3MiHy LIUTOKIHIB Y CIIM30Biii 006010~
HIII €HJOMETPIs, 0 MOXE MEepPelIKO/PKATH IMIUIaHTa-
i) TaKOX MOXYTh CIPHIOTH HOTO MeXaHi3My Iil.
BMC 3 neBoHOprecTpesioMm MOXyTh npaioBaT sk EK,
AQHAJOTIYHO I1HAYKYIOUM PEaKmil0 CTOPOHHBOTO Tisla
abo yepe3 BioMi eeKTH JIEBOHOPTeCTpeny, Taki sK
3TYIIEHHS LEPBIKAJIBLHOTO CIU3Y, MEPEIIKOIH JI03pi-
BAHHIO Ta (YHKIIOHYBaHHIO CIIEpMaTO301/iB.

IcnyroTs maHi, mo migaa BMC, sika BHKOpUCTOBY-
eTbes 3 MeTolo EK, € 3Ha9HO eheKTHBHIIIO0, HIX eKC-
TpeHHa KOHTpPALEMIls MiryJKaMH, i3 9acTOTOI0 Ha-
cranHs BaritHOCTI 0,09%. IlpoTe mpu mpusHaueHHI
BMC mnotpibHO BpaxoByBaTH, IO BOHA IPOTHUIIOKA-
3aHa XKiHKaM, IKi He HapoKyBaii. PaHnoMizoBaHe 110-
CIIJDKEHHS 3a y4acTio 638 MaIrieHTiB JOCIiKYBaIo
edpexrtuBHicth BMC 3 neBoHOprectpenoM 52 mr s
EK nopiBusHo 3 Miznumu BMC npotsirom 5 aHiB micis
HE3axHIIEHOI'0 CTaTeBOro akTy. BumpoOyBaHHs mpo-

nemonctpysajio 0,5% dacroru Henau aiast BMC 3 ne-
BOHOprecTpenoM 52 Mr nopiBHAHO 3 0% YacTOTH HEB-
nay s migaoi BMC [2-3].

KombiHoBaHi TaONeTKH €KCTPEHO! KOHTpAIlerii
MICTSITh €THHIIECTPAAioI (ECTPOTeH) i TIEBOHOPTECTPEN
(mporectepon). Ix crmig mpuitHATH SKOMOTa IIBHIIIE
ITICJIS He3aXHIIEHOTO CTATEBOTO aKTY 1 IIOBTOPHO Yepe3
12 romun. Ileii pexum Bigomuit sk meron FO3me, Ha-
3BaHMH Ha YECTh KaHAJCHKOro TiHekosora AnsOepra
1O3me, sikuii Briepie NpoJeMOHCTPYBaB BUKOPHCTaHHS
KOMOIHOBaHMX Ta0JIETOK /I TIOCTKOITAIbHOI KOHTpa-
nernii. 3acTocyBaHHsS KOMOIHOBaHUX TaOJIETOK HE TO-
PYIIye HACTAXy BariTHICTH i HE BBAKAETHCS TEPATOTCH-
HUM. X04a JIesKi JOCITiKeHHS PeKOMEHIYIOTh JKiHKaM
3 MITPEHO3HIMH TOJIOBHUMH O0JsIMH abo TpomOoeM-
Oomiero B aHamHe3l BuOuparn anprepHaTHBHY THK,
TOPMOHAJIBHAH BIUIMB KOMOIHOBaHUX TaOJIETOK € Bij-
HOCHO KOPOTKHM 1 MOX€E BBa)KaTHCs Oe3IeTHnM [4].

TabneTku, IO MICTITh TUIBKH MPOT€CTEPOH CIIif
MIPUIHATH SIKHARIIBU/IIIE MICIIsI HE3aXUIIEHOTO CTaTe-
BOTO aKTy Ta 3HOBY uepe3 12 roguH. SIKIIO MaIfi€eHT
OJIFO€ IPOTATOM 2 TO/IMH MICIIs TpUifoMy KOMOIHOBaHOT
TabaeTku a0 TaOJIETKH, 10 MiCTUTh TUILKH IPOTECTe-
POH, JesiKi JliKapi peKOMEHIYIOTb IPUHHATH TaOJIETKY
3HOBY. 1100 3MeHIINTH HYAOTY Ta ONIOBAaHHSA, SKi Ya-
CTO BUKJIMKAIOTHCS IMMHU TaOJICTKaMH, PEKOMEHIO-
BaHO NPHUHATH NPOTHOIIOBOTHHH mpemnapar [5].

Byro npoBeneno 6araTo KoCiiHKeHb, 00 METO-
IiB eKCTpeHOi KOHTpAaLeMlii, o0 miaTBepauTH edek-
TUBHICTh 1 IMOBIpHICTh MOOITHIX edekTiB. OqHE Be-
JmuKe JociimkeHHs monan 1900 >kiHOK, MpoBeAcHE
BcecBiTHBOIO OpraHizali€lo OXOpPOHH 3JI0pPOB’s, Ta
IHIIIE JTOCIII/PKEHHS, B IKOMY B3sUIM y4acTh noHaj 800
XKIHOK , TIOpiBHIOBaJIM e(eKTHBHICTh MeTony fO3me Ta
JIIKYBaHHSI JIEBOHOPTECTPEJIOM MPOTIroM 72 FOAMH IIi-
CJII HE3aXHIIICHOTO CEKCY. Y OUTBII IIMPOKOMY JTOCITi-
JDKEHHI YacTOTa HAaCTaHHS BariTHOCTI craHoBmia 3,2%
y Tpymi, sika 3actocoByBaia Merox lO3me, i 1,1% y
Tpymi, fKa 3aCTOCOBYBajJa JIEBOHOPIEeCTpElN, Jarouu
rpy6e BimHOCHE 3Ha4yeHHs, pusuk 0,36 (95% I 0,18-
0,70) mns BariTHOCTI. Y MEHIIOMY AOCIIKEHHI Yac-
TOTa BaritHocTi craHoBwia 2,6% i 2,4% npns rpyn
IO3me i neBoHOprecTpeny BinnosiaHo. YacTka nonepe-
JOKEHUX BariTHOCTEH y OLIBIIOMY JOCHIIKEHH] CTaHO-
Buita 57% 1 85% y rpynax HO3me i neBoHOprecTpeny
BiANOBITHO [6].

[ToGiuHi edexTH criocTepiranucs I BCix Mpema-
pariB, BOHM Oynu HaiOUIBII MOIIMPEH] cepel] NalieH-
TiB, sIKi KopucTyBanucs merozoMm FO3ne. Ilpu nopis-
HsHHI MeToy FO3ne Ta jikyBaHHS JI€BOHOPI€CTPEIIOM
Taki CUMNTOMHM, SIK HYJOTa, OJIOBaHHS, 3alaMopo-
YeHHsI, BTOMa, T'OJIOBHUI Olb, YyTNIHBICTE Tpyaed i
O1Th Yy HIOKHIA YaCTHHI )KMBOTA, YC1 YacTilIe CocTepi-
raymcs B rpymi FO3me. BiqHoBIeHHS MeHCTpYarllii Oyino
TIOPiBHSIHHAM MiXK IBOMa TPyIHaMH, PH oMy y 57%
JKIHOK BiTHOBJICHHS BiAOyJI0CS IPOTATOM 3 THIB micist
ouikyBaHoro aHsA. Kpim toro, y 31% XiHOK, 5SKi OTpH-
MYyBaJIM JIEBOHOpPTrecTpen, Oyia kpoBoreda; 5% manu
3aTPUMKY MiCsIYHMX Olnbiue 7 aHiB [7].

TabneTkn HeBiIKIAaHOT KOHTpauenuii peKoMeH-
JIOBaHO BUKOPHCTOBYBATH TIIBKH 32 YMOBHU OJHOKpAT-
HOT'O IPUHOMY IiJl Yac OJHOTO 1 TOrO0 CaMOTr'0 MEHCTPY-
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alpHOTO 1UKITy. [IoBTOpHE BBEIEHHS YIINpIiCTaN aie-
TaTy € OE3MEeYHNM, ajle KOHTpAIleNITHBHA €(EKTUBHICTh
KUTPKOX JI03 YIIIPICTall alleTaTy MpOTITrOM OJHOTO IIH-
KIIy 3QJIAIIA€THCS HE3PO3YMINION. Y MOCHTIKeHHI KOH-
Tpamentii KiHOK, SKi 3aCTOCOBYBAJIH YIIIpiCTall are-
taT 30 MTr IepopaibHO KOXKHI IT’SITh - CiM JIHIB, OBYJISI-
ist crocrepiranacst 6inpm HiX y 70% nukiis, 1o,
HMOBIpHO, MOSCHIOETHCS THUM, IIO MEPIOJ HAMIBPO3-
najgy yJinpicTan auneTrarty CTaHOBHThH JHiie 32 ro-
quHU. lloTiKHeBe BXXKMBaHHS YJINpicTaln anerary He
Oyy0 MoB’s3aHe 3 CepHO3HUME MOOIYHIUMH eheKTaMHu,
X04a TOJIOBHMH Oinb i Hymora OyiaM 3apeecTpoBaHi
Mmaibxe y 70% ydJacHHKIB OZHOTO mOCHiDKeHHA. Ta-
KOXX, HEMa€ KOIHUX 0COONMMBHX MPoOIIeM 3 0e3MeKoro
11010 TOBTOPHOT'O 200 9aCTOTO BUKOPHCTAHHS JIEBOHO-
precTperny Ta HeMae IO0Ka3iB 301TBIIEHHS YacTOTH IO-
3aMaTKOBOi BariTHOCTI (TIOPiBHSHO 3 BHYTPIITHBOMAT-
KOBOIO BariTHICTIO) IIPH IIOBTOPHOMY 3aCTOCYBaHHI Jie-
BoHOprectpey [8-9].

VY KIHIYHEX JOCHIIPKEHHSX 4YacToTa HAaCTaHHS
BariTHOCTI MiCJsi BUKOPUCTAHHS YIIMpicTan aneraTy
npotsiroM 120 rofuH IicCJisi CTAaTEBOrO aKTy KOJHBa-
etbes Bix 0,9% no 1,8%. IlonioHa eekTUBHICTH CIO-
CTepiraeThcs, KO TabJIETKHU JIEBOHOPIeCTpeNy MpHid-
MAafOThCSI MPOTATOM 96 TOAMH MICJ HE3aXUIIEHOTO
CTaTeBOTO aKkTy. Hezposymino, um 3abe3neuyeTses 3a-
XHCT BiJf HeOa)KaHOT BariTHOCTI, KOJIH JIGBOHOPTECTPEI
npuiAMaroTh depe3 96-120 roauH miciust He3aXHUIIeHOTO
CTaTEeBOTO aKkTy. Y HMOPIBHUIBHUX BUNPOOYBAHHSX YIli-
npicTan anerar e()eKTUBHILIMIA 3a JieBOHOprecTpen. Y
KOMOIHOBaHOMY aHali3i IBOX PaHIOMi30BaHUX JOCIIi-
JUKEHB, Y SIKUX IOPIBHIOBAIIM €()EKTUBHICTb yJIinpicTal
areTaTy Ta JEBOHOPTECTPeIly, IMAHCH 3aBariTHITU ITi-
CIIs yJIimpicTan anerary 0yinu Ha 65% HUKIUMH, SIKIITO
npuiiMaTH 1X y nepiii 24 roJuHU Miclis He3aXUIIEHOTO
CTaTEBOTO aKTY, i Ha 42% HIWKYAMH 110 72 TOIWH IiCIs
HE3axXHIIEHOI'0 CTATEBOTO aKTy HOPIBHSIHO 3 JICBOHOP-
rectpenoM. s pi3sHUIA B epeKTUBHOCTI HalKpaIe mo-
SCHIOETHCS 3/IaTHICTIO YJINpicTall alleTaToM 3aTpuMy-
BaTH OBYILAIIIO MICHS MMOYATKy CIUICCKY JFOTETHI3YIO-
40ro TOpMOHY (Y IIeif MOMEHT JICBOHOPT€CTPEI OLIbIIe
He € e)EeKTUBHUMH) IO MIKY JIIOTETHI3YI0UOr0 TOPMOHY
[8-9].

BucHoBok. [IpoBeneHuii aHai3 pe3yabTaTiB Hay-
KOBHX JIOCJII/PKEHb MIOKa3aB, 110 HEBIJKJIQJIHY KOHTpa-
HENIII0 CJIiJT 3aCTOCOBYBATH SIKHAWIIIBUIIIIE TIICIISI HEe-
3aXMIIEHOT0 CTATEBOT0 aKTy. BUKOpHUCTAaHHS TabIeTOK
i3 YJINPHUCTAJIOM aleTeT Mae OiIblry eeKTHBHICTD y
MOPIBHSAHHI 13 TabJeTKaMH, L0 MICTATH JIEBOHOD-
rectpen. Tabnerku i3 JIHI" Ta VIIA 3amo0iratoTs Bari-
THOCTI 3aBJISIKM TPEOBYJISITOPHUM edeKTam. 3acTocy-
BaHHsI KOK 3a meTomom KO3me mae OutbImii pU3uK Ha-
CTaHHSA BariTHOCTI y TOPIBHSAHHI 13 TalieTkaMu
HEBIKIIQJIHOT KOHTPAIIEMIIii TPOreCTareHOBOTO PAIY.

BMC i3 JIHI" 52 Mr He MOCTYMaeTbes MiTHUM
BMC g EK B Mexxax 5 gHIB HE3aXHMILEHOTO CTaTe-
BOTO aKTy.

Yacrte Ta 6araropa3oBe BUKOPHCTAHHS HEBiIKIa-
JTHOT KOHTpAIICTIii MOKe OYTH IIKIJUTMBUM JJIS )KiHOK

i3 3aXBOPIOBaHHAMH, KJIACH(IKOBAHUMHU SK KpUTEpil
MenuaHoi BinnosigHocti (MEB) kareropii 2, 3 abo 4
U1 KOMOiHOBaHOI TOPMOHAJIBHOI KOHTparenmii abo
KOHTPAIICTITUBIB, IO MIiCTATH TUTBKH porecTH. Yacte
BHKOPHCTAHHS €KCTPEHOI KOHTPALIEMIIi] MOXKe TIpU3Be-
CTH IO TIOCHJICHHS MOOIYHNX €(PEeKTiB, TAKUX K IOPY-
IIE€HHA MEHCTPYaJIbHOTO LUKILY, X04a iX IOBTOPHE BHU-
KOpUCTAaHHA HEC CTAHOBUTH Bi,ZlOMOl"O PU3UKY IJid 3100~
poB’s.
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BRUCELLOSIS: EPIDEMIOLOGY AND PREVENTION (LITERATURE REVIEW)

Introduction.

Brucellosis is an anthropozoonotic infectious disease caused by bacteria of the genus Brucella. Human
infection occurs mainly through contact with infected animals or consumption of animal products, such as
unpasteurized milk. The disease has a chronic course and can lead to serious complications, including lesions of
the musculoskeletal system, nervous system, and heart [1].

Key words: poor quality product, seller, warranty period, product defect

Relevance of the topic.

According to a study conducted in Ukraine, 45
cases of brucellosis in humans were reported between
1994 and 2021, of which 32 cases were detected during
the analyzed period. Approximately 50% of cases were
imported from abroad.

In 2022, 199 confirmed cases of brucellosis were
reported in the EU/EEA countries, corresponding to an
incidence rate of 0.04 per 100,000 population. The
highest incidence rate was observed in Greece - 0.33
per 100,000 population [2].

The aim of the study.

To evaluate the current epidemiological status of
brucellosis in Ukraine, to analyze diagnostic methods
and to identify the main ways to prevent the disease.

Materials and methods.

Review of scientific publications and reports of
international organizations such as ECDC and WHO
(PubMed, WHO, CDC). Analysis of statistical data on
the incidence in different regions. Comparative
analysis of brucellosis diagnostic methods, including
serological tests and molecular methods.

Results and discussion.

Brucellosis is an anthropozoonotic infectious
disease caused by Gram-negative facultative
intracellular bacteria of the genus Brucella. The main
pathogenic species for humans are:

1. Brucella melitensis - the most pathogenic,
common in goats and sheep;

2. Brucella abortus - common in cattle;

3. Brucella suis - in pigs;

4. Brucella canis - in dogs.

The bacteria are highly resistant to environmental
influences - they survive in raw milk for up to 10 days
and in soil for up to 3 months. Ultraviolet radiation and
pasteurization quickly inactivate the pathogen [3].

Brucellosis is mainly transmitted by direct contact
with infected animals or their bodily fluids. Those who
work closely with livestock, such as farmers,
veterinarians, and livestock breeders, are at an
increased risk of contracting the disease due to their
frequent contact with animals.

Brucella is transmitted by several mechanisms:
through the consumption of infected products,
primarily unpasteurized milk, cheese or meat
(alimentary route). Through microtraumas of the skin
and mucous membranes when working with infected
animals (veterinarians, farmers, meat processing plant
workers) (contact route). Inhalation of aerosols
containing the pathogen (less common, but dangerous
in laboratories) (aerogenic route). Intrauterine infection
of the fetus is possible, although it is rare (vertical
transmission) [4].

Human-to-human transmission is extremely rare,
but cases of transmission through breast milk, sexual
contact, transplantation, and blood transfusion have
been described [5].

The incubation period ranges from 7 to 21 days,
sometimes up to 2 months. The clinic varies depending
on the type of pathogen, age, immune status, and form
of the disease. There is an acute, subacute, chronic and
relapsing course. The acute form (up to 3 months) is
manifested by a sudden increase in temperature to 39-
40°C, chills, profuse sweating, weakness, headache,
arthralgia, myalgia, hepatosplenomegaly, generalized
lymphadenopathy. The subacute (3-6 months) and
chronic forms (>6 months) are characterized by
periodic subfibrillation, weakness, asthenia, depressive
disorders, insomnia, and musculoskeletal system
disorders  (osteomyelitis, arthritis), endocarditis
(especially with Br. melitensis), orchioepididymitis in
men, and salpingo-oophoritis in women [6].

The final diagnosis of brucellosis infection can be
made by isolating bacteria from tissue samples. The
most practical method of diagnosing brucellosis
infection is serology, which can be used to screen cattle
using the RBT and to confirm infection in specific
animals using enzyme-linked immunosorbent assay
(ELISA) or complement binding test (CFT).However,
no serologic test can confirm infection in specific
animals such as sheep, goats, and pigs. Cultured
isolation of Brucella from synovial fluid and
cerebrospinal fluid is also used for diagnosis [7].

Basic principles: a combination of bactericidal and
bacteriostatic drugs for at least 6 weeks. Recommended
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regimens (WHO): Doxycycline 100 mg 2 times a day +
Rifampicin 600-900 mg/day - a course of 6 weeks. An
alternative in case of CNS lesions or endocarditis:
Doxycycline + Streptomycin 1 g/day intramuscularly
(2-3 weeks), or Doxycycline + Gentamicin 5
mg/kg/day for 7-10 days. In case of chronic or relapsing
course, long-term courses with immunotherapy or
replacement with levofloxacin are used [8].

Vaccination is a promising approach to controlling
the spread of brucellosis, especially among livestock.
Various vaccines have been developed for animals, but
their effectiveness varies. However, there is currently
no vaccine for humans [9].

Preventive methods include veterinary control:
timely identification and elimination of infected
animals, vaccination of livestock (Brucella abortus
S19, RB51), and sanitary control of livestock farms.
Food safety is also an important aspect, i.e., the
prohibition of unpasteurized products, control of meat
and dairy products in the markets. Also, protective
clothing should be developed and implemented for
people with livestock-related professions, for
veterinarians and agricultural workers, hand hygiene,
avoidance of contact with sick animals, and educational
work among the rural population [10].

Conclusion: Brucellosis remains a relevant
infectious pathology with a pronounced zoonotic
potential, especially in countries with developed
agriculture and livestock. Analysis of the current
epidemiological situation in Ukraine indicates isolated,
mainly imported cases of the disease, however, in the
presence of biological and economic prerequisites,
there is a risk of re-actualization of the infection. The
disease is characterized by polymorphism of the
clinical picture, prolonged course, tendency to relapses
and multisystem lesions.

Modern diagnostics is based on a combination of
serological and molecular biological methods,
however, clinical and epidemiological analysis remains
important. Rational antibacterial therapy taking into
account the intracellular localization of the pathogen
allows to achieve remission, however, treatment
requires a long duration and a comprehensive approach.
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XIPYPTTYHHM MIIXII 10 JIATHOCTHKH TA JIKYBAHHS CHHAPOMY MEJLJIOPI-BEHCA
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SURGICAL APPROACH TO THE DIAGNOSIS AND TREATMENT OF MALLORY-WEIS
SYNDROME

Anomauis.

Cunopom Mennopi-Beiica (CMB) — cocmpa namonozis, uwjo xapakmepu3yemocsi TiHIUHUMU PO3PUBAMU CU-
30601 000I0HKU 8 30HI 2ACMPOe30(PazedibHO20 Nepexody, Yacmo YCKIAOHeHA MACUBHOI0 Kposomeuero. Y cmammi
PO32IAHYMO CYYACHI Xipypeiuni acnekmu diaenocmuku ma aikyeanus CMB i3 akyenmom Ha kracugixayii yuikoo-
arcendv (Temypbynamosa, @oppecma, Pymsanyesa), aki 003601410mb MOYHO OYIHUMU 2AUOUHY YPAICEHHS Ma MUn
Kkposomeui. Ocobaugy yeacy npudiieHo IHHOBAYIUHUM eHOOCKORIYHUM MemOOUKAM 2eMOCMA3y, 8KAYAIOYU 3d-
cmocysanus 6ioadee3usie ma cenegux copoenmie. Hageoeno kainiuni nioxoou 0o XipypeiuHo2o 8mpyyanHs npu
msiorckux gpopmax CMB, a makooic nepcnekmueu po36umry MAlOIHEA3USHUX MEXHON02I Y 2ACMPOIHMECMUHATb-
Hill Xipypeii.

Abstract:

Mallory-Weiss syndrome (MWS) is an acute condition characterized by linear mucosal tears at the gas-
troesophageal junction, often complicated by massive upper gastrointestinal bleeding. This article explores the
modern surgical aspects of MWS diagnosis and treatment, with a focus on injury classification systems (Temur-
bulatov, Forrest, Rumyantsev), which provide a structured assessment of injury depth and bleeding type. Special
attention is given to innovative endoscopic hemostasis techniques, including the use of bioadhesives and gel-based
sorbents. The paper outlines clinical approaches to surgical intervention in severe cases of MWS and discusses

the prospects for the development of minimally invasive technologies in gastrointestinal surgery.

Kniouosi cnoea:. Cunopom Mennopi-Beiica, uwiiyHK0BO-KUWKOBA KPOBOmMeUA, eHOOCKONIs, Xipypeis, 2emo-
cmas, bioadzesusu, 2enesi copbenmu, Kracugixayis yukooicens, Temypbyramos, Pymanyes, @oppecm.

Keywords: Mallory-Weiss syndrome, gastrointestinal bleeding, endoscopy, surgery, hemostasis, bioad-
hesives, gel sorbents, injury classification, Temurbulatov, Rumyantsev, Forrest.

CuHIpPOM BHUHHMKA€E BHACTIJIOK PAaNTOBOTO i 3HAY-
HOTO TMiABMIIEHHS BHYTPIIIHBOYEPEBHOTO THCKY,
CIPUYMHEHE CHIIBHOIO OJII0BOTOI0, KanuieM ado ¢i3zuy-
HUM I€pEeHANpPYXEHHSIM, IPH3BOANUTH JI0 PETPOrpaj-
HOTO PyXy HIIYHKOBOTO BMICTY A0 cTpaBoxoxy. Llei
MPOLIEC CTBOPIOE HAIMIIKOBUIT THCK Ha CIM30BY 000-
JIOHKY, L0 BUKJIMKAE TTO3/I0BXKHI PO3PUBH.

i po3puBH MarOTh TEHAEHII0 OyTH MO370B-
KHIMH 4epe3 aHaTOMIYHY IIWIHAPHYHY (opMy CTpa-
BOXOJTy Ta IUTYHKA. | THOOKI YIIKOKEHHS MOXYTh 0~
CSITaTH MiICITU30BUX apTepiil 1 BEH, 0 COPUIHHSE KPO-
BOTE€YY 3 BEPXHIX BIJAUIIB MNUTYHKOBO-KHIIIKOBOTO
TPaKTy.

3aBsikM OaraTOpiYHUM JOCIIDKEHHSM BIAJOCS
PO3pOOUTH AEKiTbKa Kiacu(iKalliii, siKi JeTaaIbHO OIH-
CYIOThb CTYIEHI YIIKOPKEHHSI Ta THIIM KPOBOTEYI, 10

BHHHUKAIOTh y TMAI€HTIB 13 cuHApOMOM Memiopi-
Betica.

Kaacudikanis 3a C.B. TemypOy1aTtopum:

C.B. TemypOynaToB  3ampornoHyBaB  Kia-
cudikariro, O JeTanizye MOMIKOIPKEHHSI TKaHWH 3a-
JIEIKHO BIJ IX TJIMOMHU:

- 1-ii crymiabe: Po3puB cnm30B0i 000JIOHKH cTpa-
BOXO/IY.

- 2-i1 cTymiHb: YIIKOMKEHHS CIM30BOTO Ta IIij-
CIIM30BOTO IIAPiB.

- 3-ii cryminb: ITOMKOMKEHHS CaM30BOI 000-
JIOHKH, TiJICIIA30BOTO Ta M'sI30BOTO IIapiB.

- 4-11 ctyninb: Po3puB ycix 1mapiB cTpaBoXoy.

L5 knmacudikamist € BaKIMBUM IHCTPYMEHTOM IS
OLIIHKH TSKKOCTI YIIKOJKEHb, OCOOJIMBO B BHIAJIKAX
MacHBHOI KPOBOTEYI.
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Ynockonanena kiaacudikaiis @oppecra:

II.B. TemypOymnaTtoB TakoX MoaudikyBaB Kia-
cudikarmiro ®oppecra 1 aHATI3y KPOBOTEY IIPH CHH-
npomi Memmnopi-Betica:

- Tun F1: TlocriliHa KpoBOTEYa, IO BKIIFOYAE:

- Fla: AptepiaspHa KpoBOTEYa 3 Bi3yallbHOTO
JoKeperna.

- Flb: ndy3na xamingpHa KpoBoTeya 3 KpaiB
TPIiLIKH.

- Flc: Trepauit TpoMO, SIKMH KpOBOTOYMTH IiJ|
TpoMOOM a00 OLIIS Kparo YIIKOJDKEHHSI.

- F1d: IarencuBHa kpoBOoTeua 0€3 MOMKIHMBOCTI
JIOKaJIi3yBaTH JHKEPEIO.

- Tun F2: Tun xpoBoTedi, 0 BKITIOYAE:

- F2a: TpomboBana cymuHa B 0o0OmacTi Kparo
YIIKOKEHHS.

- F2b: ®ikcoBanuit TpoMO 0e3 aKTHBHOI KPOBO-
Teui.

- F2¢: T'emocumeprHOBI BIAKIAACHHS B IIJISHIII
YIIKO/PKEHHSI.

- Tun F3: Po3puBu 6e3 akTMBHHUX O3HaK KPOBO-
Teui:

- F3a: I'panynsunis xpaiB YIIKODKEHHS i3 O4H-
IICHHSAM JTHA.

Kuacudikaunis 3a B.B. PymsinueBum (2020) :

V¥ 2020 poui B.B. PymsnIieB 3ampormnonyBas po3-
mmpeHy Kiacugikamio cuHapoMy Memnopi-Beiica,
sIKa BPaXOBY€E HACTYITHI ACTIEKTH:

- XapaKkTepUCTHKHU TPILMHHU B CIM30BOMY LIapi:

- 3a kinbpkictio: OnHa TpinpHa a00 MHOXKHHHI
YIIKO/PKEHHSI.

- Jlokaumizamisi: YIIKO/DKEHHS MOXKYTh OyTH 00-
MEKeHi CTPaBOXOOM, IUTyHKOM a00 MaTH KOMOiHOBa-
HUH XapakTep.

- 3armubunoro: [ToBepXHEBi po3pHBH, IO 3adina-
IOTh JIMIIIEe BEPXHil map ciu30Bo1 000JIOHKH, a00 TITH-
0O0Ki, III0 JOCATAIOTH MiICTH30BUX CTPYKTYD.

- OOcsT KpOBOBTpATH:

- Jlerkuii: KpoBoTeua MiHIMallbHa, HE 3arpOKYe
JKUTTIO TAIli€HTA.

- Cepenniit: [TomipHa KpoBOBTpara, sika MOTpe-
Oye MeAUYHOTO BTPYYaHHS.

- Tspxka: MacuBHa KpoBoTeda 3 PU3UKOM IeMO-
JMIUHAMIYHOTO IIIOKY.

Kninivni popmu:

- IIpocra dopma: be3 3HaUHMX CHCTEMHHX HPO-
SABIB.

- Henipiit:

- be3 o3nHak mneuinkoBoi HemocrartHocTi: Ha-
SIBHICTh OCHOBHHMX CHMIITOMIB 0€3 YCKJIaJIHEHb, IOB'A-
3aHUX 13 QYHKIISIMHA TEYiHKH.

- 3 cuMITOMaMy II€YiHKOBOI HEIOCTAaTHOCTI:
YMKOMKEHHS 13 CHCTEMHUMH TIPOSIBAMH, SKi BIUIMBA-
I0Th Ha TICUiHKY.

JiarnocTuka. EHIOCKOMS € 30J0THM CTaHIap-
tom y gmiarHoctuni CMB. Bowa no3Bosse
Bi3yaJi3yBaTH JIHIWHI PO3PUBH Ta OLIHUTH CTYIIiHb
KpOBOTEUi. Y CKJIaJHUX BHIAJKaX, KOJIH CHIOCKOIIIsSI

HEAOCTYITHA, BUKOPHUCTOBYIOTLCA peHTFCHOJ’IOFi‘{Hi MC-
TOJU 3 KOHTPACTOM.

Xipypriune JgikyBaHHsi. Xo4a OUIbIIICTS BUIAI-
kiB CMB miKyI0TECS KOHCEPBATUBHO, XipypTidyHe BTPY-
YaHHSA MOXe OyTH HEOOXiTHUM y BUIAIKaX MacHBHOI
KpoBOTeui abo Hee(peKTHBHOCTI EHIOCKOIYHHX Me-
toniB. Cy4acHi MiIXOH BKIFOYAIOTh:

- Entockonivyny koaryisiniro: Bukopucranus na-
3epa abo eJIEKTPOKOAryIISILIT JUIsl 3yTUHKNA KPOBOTEYi.

- Pesekuito ypaskeHoI ZiSIHKK: Y BUIaKaX peLu-
JMBYIOUOi KpOBOTeUi ab0 3HAYHOTO IOUIKOIKEHHS
TKaHUH.

- Anriorpadigny emOomizarito: AlbTepHATHBHUH
METOJ] JUIA TAII€HTIB 3 BUCOKHM PHU3UKOM Xipyprid-
HOT'O BTpYYaHHS.

EHOCKOMIYHUN TeMOoCTa3 3aIHIIAETHCS OTHUM 13
KITIOYOBUX METOJIB y OOpOTHOI 3 KPOBOTEUECIO HITYH-
KOBO-KHIIKOBOTO TpakTy. Cepel Cy4aCHHX TEXHO-
JIOTi#, 1110 HAOYJIH TIOIIMPEHHS, BAKJIMBE MiCIle 3aiimMa-
I0Th METOJM 3aCTOCYBaHHs aJre3UBHHX IpenapariB i
copOuifiaux renmiB. OcTaHHI JOCHTIHKEHHS MiATBEp-
JDKYIOTh €()EeKTHBHICTh IUX MiJXOJIB, OJHAK BUHHKa-
FOTh BHKJIMKH, [TOB'SI3aHi 3 HEIOMKAMH JEIKHX KOMIIO-
HEHTIB, BKIIFOYAIOUN BOJIOBIIIITOBXYBAIBHI €PEKTH Ta
MOJKJIMBE YTBOPEHHSI PYOIIiB.

1.Texnikn 3acTtocyBanHs aaresuBiB. CyuacHi
METOAM 3YNUHKH KpPOBOTEYl BKIIOYAIOTH BUKOPH-
CTaHHsS €HIOCKOIMIYHUX aIUTiKaIlii Gi0MOTIYHUX KIICIB,
TaKHMX SIK Jiy3011b, CTATH30Jb, TACTPO30JIb, & TAKOK
MK-6 ta MK-8. 3a nonomoroto 0e3royikoBoro iH’ek-
TOpA Iiji THCKOM 3/1iHCHIOETHCSI BBEJICHHS a/IF€3UBIB Y
JUISTHKY KPOBOTEYI, 110 3a0e3Ieuye CTBOPEHHS IeMo-
CTaTMYHMX YyLIiIbHEHb. LI TeXHiKa € J[i€BOO sl J0-
CSITHEHHSI HETalfHOro remMocTasy, aje IUIIBKOYTBO-
PIOBaJBHI MMOJIIMEPU HE MAIOTh MiCIIEBUX T€MOCTaTHY-
HUX BJACTHBOCTEH 1 MOXYThb NPU3BOJUTH 1O
(hopMyBaHHS TpyOOTO PYOIIS MiCHA JTIKYBaHHS.

2.Iacydasuis reseBux copéenrtiB. OqHNUM i3 iH-
HOBAIIHHUX METO/IB € 1HCY(IIALIS TOPOIIKOIOAIOHUX
rejeBux copOeHTiB y AinsHky aedekty. iapodinbhi
rpaHyJibOBaHi COPOCHTH 3/aTHI HAOYXaTH, YTBOPIOIOUN
M'SIKMH T€J1b, 110 BUCTYIA€ B POJIi €()eKTUBHOTO TeMO-
CTAaTHYHOTO MaTepiany. 3aBIsKH CBOIM aJICOPOIiTHUM
BJIACTHUBOCTSM COpOeHTH, Taki sik Cedanexc, [lutoaekc
i ['eneBiH, aKTHBHO MOTJIMHAIOTH OLTKY TUIA3MH, YTBO-
PIOIOYH MIITHUH MATPHKC 3TYCTKY.

3. Kuiniuni acnexktn copouiiinoi Tepamii. InHO-
BaI[ifHUM MiJIXOZ0M Y JiKyBaHHI raCTPOYOJCHAIBHUX
BHPA30K € IMTHEBMOIHCY(QUIALisA TeleBiHy, 3aIpOIOHO-
BaHa YepeaHUKOBUM. 3aBISKH 3JaTHOCTI CTBOPIOBATH
€JIAaCTHYHHUHA IIap Tellio, TeNeBiH CIpHse emiTemi3amii
MTOBEPXHI BHPA3K{ Ta CTUMYJIIOE TPAHYIALII0 TKaHUH.
Ilepion BimmapyBaHHS TENIO0 CTaHOBUTH S5—7 JIHIB,
Micas 4Ooro BiOYBAaeThCS TOBHE 3arO€HHS Ae(EKTy.
Kpim Toro, resieBiH BUKOHYE QyHKIIT €HIOMPOTEKTOPA,
3a0e3nedyrouy 0loJIOTiYHy CTHUMYJISLIIO NPOLECIB pe-
reHepattii.

BucHoBok:
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Cunnpom Mestopi-Belica 3anumaersest akTyalb-
HOIO KJIIHIYHOIO TMPOOJIEMOIO, IO MOTpedye YiTKOTO
JIarHOCTUYHOTO aNTOPUTMY Ta iHAWBIITYaJTbHOTO ix-
XOJy JO JIIKyBaHHA. X0d4a OiNbIIicTh BUIAIKIB edek-
TUBHO JIKYIOTBCS  KOHCEpPBAaTUBHO ab0  €HIO-
CKOIIYHAMH METOJaMH, HasBHICTh MacHMBHOI KpPOBO-
TeYi UM PEIUINBIB BUMAarae XipyprigHoro BTpyJYaHHs.
Knacuoikanii TemypOynatoBa, ®oppecta Ta Pymsn-
[[eBa JI03BOJISIIOTH OO €KTHBHO OLIHHUTH TSDKKICTb
VIIKO/DKEHb Ta 00paTH ONTUMAJbHY TaKTHKY JIKY-
BaHHs. CydyacHI METOAM E€HIOCKOMIYHOIO IeMocCTasy,
30KpeMa 3aCTOCYBaHHs 0i0aJqre3uBiB 1 IeJICBUX COp-
OCHTIB, IEMOHCTPYIOTh BHCOKY €(EKTHBHICTH Ta 0e3-
nexy. [Tomamemm mociimKeHHs MOBUHHI OYTH CIIPSIMO-
BaHI HAa BJOCKOHAJIEHHS MaJOIHBa3MBHUX TEXHOJOTIHA
Ta MOKpAIIeHHS CTAHJApPTIB BEICHHA IAIi€HTIB i3
CMB.
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PSITTACOSIS: DIAGNOSTIC CHALLENGES AND THE ROLE OF METAGENOMIC
SEQUENCING IN DETECTING ATYPICAL FORMS (LITERATURE REVIEW)

Anomauisn:

THcumaxos — inghexyis, wo euxnuxacmocs Chlamydia psittaci, nepedacmocs 6i0 nmaxie do mooeil wepes
NOBIMPAHO-KPANeNbHUll ULTAX. 3aX60PIOBAHHA MAE PI3HOMAHIMHI KNIHIYHI NPOAGU, 8I0 JIe2KUX PecnipamopHux
CUMNMOMIB 00 MSICKUX CUCMEMHUX ypasicens. Tlcumaxo3 vacmo Hedoouimoembc;z uepes cXooHcicmy 3 THUMUMU
pecnipamopHumMu X6opobamu, w0 YCKIAOHIOE 11020 Oid2HOCMUKY mda AiKy8aHHs. JIIKY8aHHA BKIIOYAE 3ACMOCY-
6aHHS AHMUOIOMUKIS, A NPOPINaKmuKka 6a3yemMbCsi HA BUKOPUCAHHE 3AC00i6 IHOUBIOYAIbHO20 3aXUCTMY 015 OCID,
Wo npayioms 3 NMAaxamu, ma RPosedeHHi pe2yisapHoi Oesingexyii na nmaxogepmax.

Abstract:

Psittacosis is an infection caused by Chlamydia psittaci, which is transmitted from birds to humans via air-
borne droplets. The disease has a variety of clinical manifestations, ranging from mild respiratory symptoms to
severe systemic damage. Psittacosis is often underestimated due to its similarity to other respiratory diseases,
which makes it difficult to diagnose and treat. Treatment involves the use of antibiotics, and prevention is based
on the use of personal protective equipment for people working with birds and regular disinfection on poultry

farms.

Kniouosi cnosa: ncumarxos, Chlamydia psittaci, pecnipamopni cumnmomu, nnesmonis, aepo30oibHuil uLsx,

MemazeHOMHe ceK8eHY8anHsl, ceponozis, 11JIP.

Keywords: psittacosis, Chlamydia psittaci, respiratory symptoms, pneumonia, aerosol route, metagenomic

sequencing, serology, PCR.

INcurako3, iHdekmis, mo Bukmukaerscs Chla-
mydia psittaci, € cepiio3HO0 MEANYHOIO MPOOIEMOIO,
sIKa YacTO HEJOOIIHIOEThCS Yepe3 CBOK HECelH-
(ivHICT 1 CXOXICTh Ha IHINI pecHipaTopHi 3aXBO-
proBaHHsI. [H]EKIis PO3NOBCIOKYETHCS Cepel PiZHUX
TpyIl HaceJeHHs, 30KpeMa NpalliBHUKIB TBapUHHHUIIb-
KOI NPOMMCIIOBOCTI, SIKi MalOTh Oe3nocepenHii KOH-
TaKT 3 nrtaxaMu. OCKUIBKY 1H(IKOBaHI NTaXH MOXYTh
Oyt 0€3CHMNTOMHHMH HOCISIMH, BOHH € OCHOBHUM
JOKepesioM 30yIHUKA IS JIF0JIeH, 0COOIMBO B 3aKpH-
THX MPHUMIMICHHAX Ta Ha nraxodepmax [2] . IIpote
MICUTAKO3 YaCTO HE OTPUMYE HAJIOKHOT YBaru, OCKITbKU
HOro CUMIITOMH MOXYTb OYTH CXOXXHMH Ha CUMIITOMH
IHITMX XBOPOO, TakWX SK ITHEBMOHIis ab0 TpHI, IO
yCKIIaHIO€ miarHocTuky [5]. Kpim toro, BiacyTHicTh
YITKOi  emiJIeMiOJIOTIYHOT  HACTOPOXKEHOCTI  cepel
MEIUYHHUX IMPaliBHUKIB YacTO MPHU3BOIUTH 1O TOTO,
10 3aXBOPIOBAHHS 3aJMIIAETHCS HENIarHOCTOBAHUM

a00 HEeMPaBUIILHO JIIKYETHCS, [0 MOYXKE CIIPUATH HOTO
nomupenHio [4].

ETioJioris Ta matorenes

IlcuTako3 BHKIMKAETHCS BHYTPIMIHBOKIITHHHOIO
Oaktepiero Chlamydia psittaci, sika nepenaerbcsi mo-
BITPSHO-KPAIIMHHUM 200 aepO30JIbHUM LIJISIXOM, Ha-
YacTile MiJi Yac KOHTaKTy 3 iH()IKOBaHUMH NTaXaMHU
abo TxHimu BuaineHusmu [6, 9]. [lorpanusumu 10 op-
raHi3My, 30yTHUK KOJIOHI3Yy€ emiTeii pecrnipaToOpHOTo
TPakKTy, J€ aKTUBHO PO3MHOXYETbCS BCEPEAMHI
KIITHH, BHUKJIUKAIOYM iX MECTPYKIII0 Ta 3amajbHy
BIJIOBI/Ib.

[MTarorene3 3axXxBOPIOBaHHs MOJISTAa€ y PO3BUTKY
IHTepCTUIIAbHOT ~ TTHEBMOHII, sIKa MOXE€ MaTh
JBOOIYHMI XapakTep, CyNpPOBOKYBATUCS IIEBPUTOM
abo excymatuBHuM mpouecoM [8]. YpaxenHs He 00-
MEXY€eThCs JIHIIe AuXanbHuMHK nuisixamu — C. psittaci
3/1aTHA JI0 CHCTEMHOTO MOUIMPEHHS 3 PO3BUTKOM I'ena-
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TUTY, MIOKapAMTy, CIUICHOMETaJIi1, ypaKeHHSIM HEpBO-
BOI CHCTEMHM, BKJIIOYAIOYM MEHIHTIT Ta eHuedamt [3,
1]. Tsokkuit mepebir Moxe ycknamHoBaTucs ARDS,
110 3aTrPOXKYye KXUTTIO martienTta [1].

Jesiki KITiHIYHI BUTTAAKH JEMOHCTPYIOTh HE3BUYHI
NUIIXY iHQIKyBaHHA — HAIIPUKJIAJ, TPYTIOBHUHA CIIamax
cepell TpamiBHUKIB NTaxo(epMu, MO CBIAYUTH TPO
3HAYHY POJIb IHTEHCHBHOTO aepO30JILHOTO BILIUBY [4],
abo crnanax y BeTEpUHApHIN KIIHIiLI 4Yepe3 HeloTpH-
MaHHs 3aco0iB iHauBimyansHoro 3axucty [10]. Taki
NPUKJIAAA  MiATBEPUKYIOTh  3/ATHICTh  30yAHHUKA
IIBUAKO TOIIUPIOBATHCS B YMOBaX BHCOKOi €KCIO-
3umii, mo OOYMOBIOE HEOOXiTHICTE JOTPUMAHHS
npoQLTaKTHIHNX 3aX0IiB.

Kainiuni nposiBu necurako3y

Iupekuis Chlamydia psittaci mae mmpokmit
CHEKTp KIIHIYHUX TPOSBIB, IO BAPiIOIOTHCA Bif JeT-
KHX PECTipaTOPHUX CUMIITOMIB JI0 BaKKUX CHCTEMHHX
ypaxkenb. [TouaTok XBOpoOW 3a3BW4Yail MOB'A3aHUI 3
JTUXOMAHKOI0, TOJIOBHUM 00JieM, CIIaOKicTIO Ta OoyeM
y M'si3ax, 10 Harajaye rpunononioni npossu. [Ipots-
ToM 2-4 IHIB 3'SIBIISIIOTCS PECIIpaTOpHi CHMIITOMH, 30-
KpeMa CyXuil Kaieib, OiIb y TpyAsX 1 3auIIKa, o Ya-
CTO BKa3ye Ha po3BuTok mnHeBMoHii [1]. He Bci
MAIiEHTH JIEMOHCTPYIOTh THIIOBI O3HAaKH XBOpPOOH,
aJDKe y AESKUX BUIAJKaX MCHTAKO3 MOXE NMPHHMATH
¢opMy TSDKKOI ITHEBMOHII 3 PO3BHTKOM TOCTPOTO
pecmiparopHoro aucrpec-cuaapomy (ARDS), mo mo-
TpeOye inTeHcHBHOI Teparmii [12]. Kpim Toro, MoximBe
BUHHMKHECHHSI I03apecHipaTopHUX (OpM, TaKHX SK
MEHIHTIT, MIOKapJuT ab0 TenaTur, o 3Ha4YHO YCKIIal-
HIOE JIIarHOCTHKY Ta JIIKyBaHHs 3aXBOPIOBaHHs. Y Ta-
KX BHIMaJKaxX iHQEKIlis MOXKe MaTh C1ab0 BUPaXKeHi
pecmipaTopHi CUMIITOMH ab0 1X BICYTHICTB, 1110 CTBO-
PIOE PU3HK JUIsl XBOPOTO, OCKIIbKY BYaCHA JIIarHOCTHKA
Moxe OyTu 3arpumana [3].

Taxi pixkicHi (hopMHU TICHTaK03y MaIOTh CEPHO3HI
HACJIJIKH 1 MOXKYTb ITPU3BOIUTH JI0 JIETAIbHAX YCKIIa/I-
HEeHb 0e3 HaJIe)KHOI MEJMYHOI omoMor. BaxinBoro
0COOJIMBICTIO € TaKoX Te, IO MCHTaKO3 MOXE MaTh
XpOHIYHHI Tepedir, mpu SKOMY CHMOTOMH 30epira-
I0TbCsl 200 3aroCTPIOIOTHCS IMICIS MepHIol KIiHIYHOT
peMicii, 1110 BUMarae TpuBaioi MOHITOPUHTY Ta CIIEIH-
(iunoro nikyBansst [7].

JiarHocTuka ncuTakosy

JliarHOCTHKa TCUTaKO3y € CKJIaJHOI0 4epe3 He-
cnennidHy KIIHIYHY KapTHHY Ta PiAKICTH 3aXBO-
proBaHHs. Uepe3 BiZICYyTHICTh TATOTHOMOHIYHUX CUMII-
TOMIB Ba)KJIMBE 3HAUYEHHsS Ma€ IMiJIBUIEHAa HACTOPO-
JKCHICTB JIIKaps MIOJ0 IBOTO 3aXBOproBaHHA [7, 14].
Bona norpebye KOMIUIEKCHOTO MiAXOAY, IO BKIIIOYAE
eIiIeMiOJIOTIYHUI aHaMHe3, KITIHIYHI JaHi Ta Tabopa-
TOpHI MeToAM. BaXkjIMBUM € BpaxyBaHHsS KOHTAKTy 3
ntaxamMmu abo poOOTH B CEPEIOBHIIII ITiIBUIIIEHOTO PH-
3uky [4, 10].

Cepen nmabopaTOpHUX METOJIB KIIOYOBY pOJb
BiZIIrparoOTh:

e Iloaimepa3na nanurorosa peakuia (IIJIP)
— J03BOJsSIE INBWJAKO 1 TOYHO iJeHTH]IKyBaTH
Chlamydia psittaci y 3paskax 3 muxajpHHX LULIXiB 200
kposi [8].

e CepoJorivni focaiizkeHHsI — BUKOPUCTOBY-
IOTBCSL AU BHSIBJICHHS aHTHTLI, OZHAK MalOTh oOMe-
JKeHY A1arHOCTHYHY LiHHICTH Y TOCTpHil mepio yepe3
HEOOXiIHICTH TOBTOPHOTO 3a60py KpoBi [5].

e MerareHOMHe CeKBEHYBAHHSI HACTYIHOIO
nokodiHHAg (MNGS) — cydacHHI BHCOKOUYTIUBHUI
METOJI, 0COOJIMBO epEeKTHBHUI Y BUIIAJKaX aTUIIOBOTO
nepebiry abo KoM iHIII METOAW HE Al pe3ybTaTy.
mMNGS 103BOJIMB BCTAHOBUTH J1arHO3 Y HU3I BaXKKHX
i HE3BHYHMX BWIIAJKIB, SIKi PAHIIIC 3aJUNIATHCS HE
inentudikoBanumu [3, 12].

JlonaTKkoBO 3aCTOCOBYIOTHCSI 3arajibHi METOJU:
penrtrenorpadist abo KT opraniB rpyaHoi KINiTKH (1151
BUSIBJICHHS XapaKTepHUX 3MiH Y JIETCHSX), 3arajlbHHUN
aHaii3 kposi (yeiikonunTos, migsumenss LIOE, C-pe-
aKTUBHOTO OinKa), 0i0XiMiuHI TecTH (3MiHHM TEUYiHKO-
BuXx (pepmentis) [8].

BcTaHOBICHHS OCTaTOYHOTO JiarHO3y BUMAarae He
nuiie 1abopaTopHOTro MiATBEPKEHHS, a i KOMILIEKC-
HOT OIIIHKM KJIIHIYHO KapTHHH, CIiJeMIOJIOTIYHOT Ch-
Tyanii Ta pe3yJabTaTiB IHCTPYMEHTAJIbHUX OOCTEKEHb.
Uepes BiICYTHICTh MATOTHOMOHIYHUX CUMITTOMIB BaX-
JIMBE 3HAYCHHS Ma€ TiJBHUIIEHA HACTOPOXKEHICTh
JKaps 010 [IOTO 3aXBOPIOBAaHHs [7] .

MerareHoMHe CeKBEHYBaHHSI Ta HOro pojb y
JOCJTi/I’KEeHHI ICUTAKO3Y

MeTareHOMHEe CEKBEHYBaHHS HACTYIHOTO IIO-
komiHHA (MNGS) cTano BaXXITUBUM iHCTPYMEHTOM IS
nocmimkennst Chlamydia psittaci, 36yanuka mcura-
KO3y, 3aBISKHA CBOI 3MATHOCTI BHSBISATH MIKPOOp-
raHi3MH Ha T'€HETHYHOMY piBHI, HaBITh Yy BHUIAAKax
HU3bKOi KOHIEHTpallii maTtoreHy B 3paskax. Y
NOPIBHSIHHI 3 TPAIUI[IHHUMH METOJAMH, TAKUMH SIK
KyJIbTypaJibHi ab0 cepoJioriuti nocmipkenns, mNGS
Ma€ 3HaYHy MepeBary B IIBHIKOCTI i TOYHOCTI JiarHo-
CTHKH, III0 OCOOJIMBO BaYKJIUBO IIPH aTHITOBUX 200 Oe3-
CUMOTOMHUX (opmax 3axBopioBanus [3, 12]. Kpim
TOTO0, LIl METOJ JA03BOJISIE OJHOYACHO BHUSBIIATH Pi3HI
MATOTE€HH, 10 MOXKe OYTH KOPUCHUM TIpH OaraTodak-
TOpHUX 1H(PEKIiAX abo cranaxax, Mo BigOyBarOTHECS B
YMOBaX IHTEHCUBHOT'O KOHTAKTY 3 ITaXaMH, TAKHX 5K
nraxodpepmu [1]. MeTa aHani3y HaHUX CEKBEHYBaHHS
TAKOXX JI03BOJIE 3'ICYBaTH TECHETHYHI OCOOIUBOCTI
mramiB Chlamydia psittaci, o gomomarae Bimcminko-
BYBaTH €BOJIIOLII0 IATOTEHY Ta MOTEHILIHHY CTIHKICTH
JI0 TepaneBTHYHKX 3aco6iB [6]. Bukopucranus mNGS
€ BaXJIMBUM KPOKOM JI0 MOJIIIICHHS €IiJIeMioJorid-
HOTO MOHITOPHMHIY Ta OIEPAaTUBHOIO pearyBaHHsS Ha
Crajaxd IICHTaKo3y, 30KpeMa cepel ocid, 110
MIPAIIOIOTh Y BUCOKOMY PU3UKY — IPaliBHUKIB NITaxo-
(bepM Ta BeTepHHAPHUX KJIiHIK [4].

JlikyBaHHSA Ta NMpopiIaKTHKA MCUTAKO3Y

JlikyBaHHS TICUTAaK03y 3a3BHYail MPOBOAUTHCS 3a
JIOTIOMOTOI0 aHTHUOIOTHKIB KIIaCy TETPAIlUKIIiHIB, 30-
KpeMa JIOKCUIMKIIIHY, KAl € OCHOBHHM MpernapaTom
BHOOpPY 3aBASKH CBOIH e(pekTUBHOCTI y O0poThdi 3
Chlamydia psittaci. JlikyBaHHsS TOBHHHO PO3MOYHHA-
THCS Ha paHHIX eTalax 3aXxBOPIOBAHHS Ui 3a-
NoOiraHHsl yCKJIaJHEHHSM, TaKUM SIK ITHEBMOHIS 49U
cernicuc. Tpusanicts Teparnii, 3a3Bu4aii 10-14 nuiB, n03-
BOJISIE TIOBHICTIO 3HUIIUTH 30yAHUKA Ta 3HU3UTH PU3UK
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peuuauBiB a0 TSHKKUX HACHiAKiB [5]. V BUMAAKY TsK-
Kkux GopM, 30KpeMa MpH IMHEBMOHiiT abo cercuci, Heoo-
XiHa rocmiTanizaris 3 IHTCHCHBHOIO TEPAITi€lo Ta T1a-
pEHTEpabHAM BBEICHHIM aHTHOIOTHKIB [1].

[Momo mpodimakTHKK, OCHOBHHUMH 3aXOJaMH €
BUKOPHUCTAHHS 3ac00iB iHAMBIAyampHOTO 3axucTy (313)
JUTS TIPAIliBHUKIB, [0 MAlOTh KOHTAKT 3 ITaXaMH, 30-
KpeMa MacoK, pyKaBHYOK Ta CreliajgbHoro onsiry. Lli
3aX0/M 3HAYHO 3HWXKYIOTh PH3UK iHQIKyBaHHS uyepe3
aepo3outi, sIKi MOKYTh MicTuTH 30ynHHK. Kpim Toro,
HeoOXiTHO 3/IICHIOBATH peTyJIsipHE OUUILEHHS 1 Ie31H-
¢dexuito mpuMilieHb, 1€ YTPUMYIOTBCS — ITaxw,
ockimsku Chlamydia psittaci moxe mommproBaTucs ge-
pe3 Buminenns nraxis [4, 15]. [3omsmis iHdikoBaHHX
NTAaxiB TAKOXK € BKIMBAM MPOQIIAKTHIHAM KPOKOM
[6].

Oco0IMBO BaXXIIMBOIO € HaBYaJIbHA AISUTLHICTH CE-
pex MpaniBHUKIB, SKi IPAIOIOTh y 30HAX ITiJBUIIECHOTO
pH3MKy, 30kpema Ha nraxodepmax. [IpaniBauku mo-
BUHHI OyTH iH(OPMOBaHI MPO MOTEHLIIHI PU3UKU Ta
MeTonu Oe3leKH, 110 BKIOYaE IPaBUIIbHE BUKOPH-
CTaHHs 3ac001B IHIUBIYaTbHOTO 3aXKCTY, a TAKOXK pe-
TYJISIpHE TPOXO/KEHHSI MEJUYHUX OrisiniB. HaBuanHs
I10J10 CUMIITOMIB IICUTAK03Y, @ TAKOXK MEPIIOUEPTOBUX
Iiit y pasi migo3pu Ha 3aXBOPIOBAHHSA MOXKE TOTIOMOTTH
BUSIBUTH XBOPOOY Ha paHHIX CTaIifAX Ta 3MCHIIUTH PH-
3uK ii mommpenust [7]. Ha nogatok 10 3a3HaueHUX 3a-
XOMiB, 3aCTOCYBAaHHS METAar€éHOMHOTO CEKBCHYBAaHHS
BUSIBHJIO ce0e sIK epeKTUBHMI IHCTPYMEHT [UIsl PAHHBOT
JIarHOCTUKH TICUTaKO03y, LIO JO3BOJISIE BUSIBISATH 3a-
XBOPIOBaHHSl HaBiTh y BHIAJIKax 3 aTHIIOBUM Iie-
pebiroM, 3HIKYIOYH WMOBIPHICTD MPOITYCKY iH(EeKii
[1, 13]. e migBuinye eeKTHBHICTD JTiKYBaHHS Ta 03~
BOJISIE 3aMO0IrTH cTiajiaxaM y rpymax pu3uKy.

TakuMm unHOM, 1151 €pEeKTUBHOTO KOHTPOJIIO TICH-
TaKo3y BaKJIMBI SK CBO€YACHE Ta aJEeKBAaTHE JIKY-
BaHHS, TaK i KOMIDIEKCHAH MigXiJ 10 MPO]ITaKTHKH
cepell TMpaIiBHUKIB, IO MAaOTh KOHTAKT 3 NTAaXaMH
[11]. BpaxyBaHHS CydYaCHHX METOIB AiarHOCTHKH,
MPOBEICHHS NPOQIIAKTUYHUX 3aXOJiB Ta OCBITHIX
mporpaM € OCHOBHUMH (haKTOpaMH YCHIIIHOI 00-
poThOH 3 1i€to iHDEKLiEr.

BucHoBok

INcurako3 € cepiio3HOIO iH(EKIIE, SKa BUKIH-
kaetecst Chlamydia psittaci, i moxke martu Baxki
HACNIIKK IS 3J0POB'S, 0COOMMBO cepen ocid, 1o
MPAIOI0Th 3 ITaXaMH B YMOBaX BUCOKOI'O PU3UKY, Ta-
KUX sK mnraxopepMu abo BeTepHHapHI KIIHIKH.
OCKITbKM CHMITOMH TICHTaK03y MOXYTh OYTH CXO-
JKMMHU Ha IHIII pecrHipaTopHi 3aXBOPIOBaHHS, JiarHO-
CTHKa 4acCTO YCKJIAIHIOETHCS, IO MPU3BOJIUTH 0 3a-
TPUMOK B JIIKyBaHHI Ta MOMMPeHHs iHpeknii. MeTare-
HOMHE cekBeHyBaHHA (mMNGS) €  BaxJIMBUM
IHCTPYMEHTOM JJIsl paHHBOI Ta TOYHIMIOI JiarHOCTHKH,
0COOJIMBO Yy BUITAJIKaX aTUMOBUX a00 O€3CHMITOMHHX
dhopm xBopoOu. Jlnsi eheKTUBHOTO KOHTPOIO TICHTA-
KO3y HEOOX1THII KOMIUIEKCHUH TiXiJl, SKUI BKIIIOYAE
BUKOPHUCTAHHS 3aC00iB iHIWUBITYyabHOTO 3aXHUCTY, pe-
TYJISpHY Je3iH(EKLil0 NPUMINIeHb Ta OCBITHI IpoO-
rpamMH ISl TIPaLiBHUKIB, IO NPALIOIOTh 3 NTaXamH.
CBoeyacHe JIKyBaHHS, 3aCHOBaHE Ha aHTHOIOTHKAx

KJIacy TETPaLMKIIiHIB, Ta HaJe)KHA NPodiTakTHKa MO-
KYTh 3HAYHO 3HU3UTH PU3HUK TAXKKHUX YCKIIAJTHCHb 1 110-
IIMPEHHS 1HPEKITil.
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PROBLEMS OF EARLY DIAGNOSIS AND PREVENTION OF VENOUS THROMBOSIS OF THE
LOWER EXTREMITIES IN SURGICAL PRACTICE (LITERATURE REVIEW)

Anomauisn:

Bernosnuii mpom603 HUMCHIX KiHYIBOK € RAMONOSIMHUM CIAHOM, WO BUHUKAE Yepe3 NOUWKOONCEHHs eHOO-
menito, NopyweHHs. Kpoeoobicy ma 2inepkoazyisyii. @axmopu pusuky KIOUaoms mpasmu, Xipypeiuti empy-
YAHHS MA HeOOCMAMHIO DI3UYHY AKMUGHICMb. J[Is1 NPO@IIAKMUKU ANCTUSUMU € MEXAHIYHI MemoOU, AHMUKoa-
2YNIAHMHA MEePAaniss ma PAHHE GUABILEHHS 3a O0ONOMO2010 YIbMPA38YKOB8020 CKPUHIiHY. Y nicisonepayitinui nepioo
BUCOKULL PUSUK MPOMOOYMEOPEHHS 3YMOBLEHUI MPUBATON IMMOOINI3AYi€l0 ma Cynymuimu 3ax60pro8anHImu.
Jlixyeanus exnouac aHmukoa2yisHmui npenapamul, a 8 CKIaoHux eunaokax — inmepeenyitini memoou. Ilpoenos
NOKPAUWYEMbCsl 3a805KU C80EUACHOMY 0iA2HOCMYBAHHIO M eheKmusHiti npo@intaxmuyi.

Abstract:

Venous thrombosis of the lower extremities is a pathological condition that occurs due to damage to the
endothelium, circulatory disorders and hypercoagulation. Risk hazards include trauma, surgery, and physical
inactivity. For prevention, mechanical methods, anticoagulant therapy and early detection with ultrasound screen-
ing are important. In the perioperative period, a high risk of thrombosis is caused by prolonged immobilisation
and comorbidities. Treatment includes anticoagulant drugs and, in complicated cases, interventional methods.

The prognosis is improved by timely diagnosis and effective prevention.

Kniouogi cnosa: genosnuii mpomb03 HUIICHIX KiHYIBOK; 2iNepKoazyiayis yibmpaszeykose 0ocniodcenns, D-
oumep, AHMUKOA2YISIHMHA MEePanis, Kamemep - CRPIMOBAHUL MPOMOOTIZUC.
Keywords: venous thrombosis of the lower extremities; hypercoagulability ultrasound, D-dimer, anticoagu-

lant therapy, catheter-directed thrombolysis.

IaTodisiosioria BeHO3HOr0o TpoMOO3y HHAKHIX
KiHIiBOK

Tpom0603 BeH HIKHIX KiHIIIBOK BHHUKAE B PE3YJIb-
TaTi KiTBbKOX MAaTOT€HETHYHHX (DAaKTOPIB: ITOIIKOA-
KEHHsI €HIOTEII0 CYJNH, MOPYIIeHHs] KPOBOOOIry Ta
rinepkoarymsmii. TpaBmu, Xipypridai BTpy4aHHS MO-
YTh MOIIKO/KYBATH CTIHKH BEH, III0 aKTHBYE KOAry-
JIIHHI IPOIECH 1 CTIPHSIE YTBOPEHHIO TpoMmOy. 3HH-
KEHHS KpOBOOOIT'Y, BHACHTIJOK TPHUBAIOI HEPYXOMOCTI
a00 BiicyTHOCTI (Di3MIHOT AKTHBHOCTI, IPU3BOIUTH JI0
3aCTOI0 KPOBI, 1110 € TAKOX (paKTOpaMu pU3HUKY TPOM-
06OyTBOPEHHSI. Iinepkoarysis, CIIpUYMHEHA
MIEBHUMH 3aXBOPIOBaHHSAMH 200 MEAWYHUMHU BTpyYaH-
HSMH, € 1€ OJHUM Ba)XJIMBUM UYMHHUKOM DPO3BHTKY

TpoMb03y [2, 5, 4]. g epexTuBHOT IpOQiTaKTHKH Be-
HO3HOTO TPOMOO3y Ba)KJIMBUM € BUKOPHUCTAHHS CY-
YaCHUX METO/IIB CKPHHIHTY, 30KpeMa YJIbTPa3ByKOBOTO
JOCIIJKEHHSI BEH, K€ 3HAYHO 3HMXKYE HMOBIPHICTH
PO3BUTKY (aTaIbHUX TpoMOOeMOOii, 0coOIMBO Yy
micnsonepaniiauii nepioxn [1, 7, 8]. Mexaniuni metonn
npo(ilakTUKK Ta CBOEYACHE MEJUKAMEHTO3HE JIKY-
BaHHS TaKOX 3HIDKYIOTh HMOBIPHICTh BHHHUKHEHHS
TpoMO0eMOOJIUHIX yCKIIagHEeHb [3, 6].

Metonu pannboi giarnoctuxkn BTHK

PanHe BUSIBIEHHS BEHO3HOTO TPOMOO3y HIKHIX
kinniBok (BTHK) mae BupimansHe 3Ha4eHHs IS 110-
TepeKEHHsT KOMIUIEKAIlii, TAKUX SIK JIEreHEeBa TPOM-
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O6oemOoumis. Y 1pOMy pa3i BHKOPHUCTOBYIOTH pPi3HO-
MaHITHI METOJHM JiarHOCTHKH, 30KpeMa iHCTPYMEH-
TanbHI Ta JsaboparopHi. IIpiopureTHEM MeTOIOM
JIarHOCTUKH € YIBTPa3BYKOBE JNOCIHIHKEHHS, 30KpeMa
IYTUICKCHE CKaHyBaHHS Cy/INH, K€ J03BOJISIE IETAILHO
Bi3yalli3yBaTH TPOMOHM B BEHAX Ta OIIHUTH KPOBOOOIT.
3aBIAKA CBOIH BHCOKIH YyTJIMBOCTI Ta CreU(igHOCTI
el METOJI € 30JI0TUM CTaHJIAPTOM JJIsI BUSIBIICHHS Be-
HO3HOTO TPOMOO03y HMXKHIX KiHIIBOK [2, 1].

OkpiM TOr0, BaroMy poJjib y paHHbOMY J1iarHOCTY-
BanHi BTHK Binirpae BumipioBaHHSI piBHS Mapkepa
TpoMOOyTBOpEeHH: Ta (ibpuHoNizy (D-numep). [linsu-
mieHi piBHI D-1umepiB 9acTo BKa3yroTh Ha HAsSBHICTH
TPOMOOYTBOPEHHS, HABITh SAKIIO KIIIHIYHI O3HAKH 3a-
XBOPIOBaHHSA IIIe He BHpakeHi [5].

VY cxamHUX BHMAAKax s Bepuikamii 1iarHo3y
BUKOPHUCTOBYIOTH KoMITIoTepHY ToMorpadiro (KT) abo
MarHiTHO-pe30HaHCHY ToMorpadito (MPT), mo mo3Bo-
Jisi€ JICTATbHO OIIHUATH CTaH CyOUH 1 TOYHY JIO-
Kanizamito TpoMOy [4]. BUKopuCTaHHS IIUX METOIIB y
KOMIUIEKCI J103BOJIsiE CBO€dacHo AiarnoctyBati BTHK
i po3noyaty eheKTHBHY Teparlilo.

dakTopu PU3NKY PO3BHTKY BE€HO3HOTO TPOM-
003y HUIKHIX KiHINBOK micjasi XipypriuHmx BTpy-
YaHb

Jo uncia akropis, MO AETEPMIHYIOTH PO3BUTOK
BEHO3HOTO TpoM0O03y HIkHIX KiHIiBOK (BTHK) Hae-
JKaTh XIPYpridHi BTPyYaHHs, IO 3HAYHOK MIPOIO
3YMOBIICHO BIUIMBOM YHCICHHHX (aKTOpiB, sKi
3MIHIOIOTECS B Tepiomepaniitauii nepion. OmauMm i3
NPOBIHUX YHMHHHUKIB € TpUBaJa 1MMOOLTI3aIlis
MalfieHTa Micis omepailii, o Beae A0 BEHO3HOTO 3a-
cToro 1 moripuieHHs remoumpkymsuii. Lleid ¢akrop
0COOJIMBO 3HAYYIIMH MIPU BEJIUKUX XIPYPriuHUX BTPY-
YaHHIX, TAKKX K a0JOMiHANIBHI omeparrii abo oprore-
JUYHI Oomlepallii Ha HIKHIX KiHIIIBKax, /I OOMexcHa
PYXJIMBICTh MO’KE TPHBATH MPOTATOM KUIBKOX JHIB 91
TikHiB [1, 4]. Takox HAsBHICTh CYyMyTHIX 3aXBO-
pIOBaHb  MiJBUIIYIOTh PHU3HUK TPOMOOYTBOPEHHS.
O>XUpiHHS, CEepLEeBO-CYAWHHI MOPYIICHHS, IyKPOBHI
niabeT Ta OHKOJIOTIYHI 3aXBOPIOBaHHSA CHPUYHHSIOTH
3MIiHM B KOAryJSIIIHHIA CUCTEMI, [0 € PU3UKOM YTBO-
pennst Tpom6iB [6]. Hanpukian, y mamieHTiB 3 pako-
BUMH 3aXBOPIOBAaHHSMH aKTHBYIOTBCS IIPOLIECH Tirep-
KOAryJsilil, M0 3yMOBIIIOE MiABUIIECHY CXHJIBHICTh 10
TpombGoyTBOpeHHs [5]. Takok xipypriufi BTpydaHHsl,
SIKi BKJIIOYAIOTh MOIIKOJKEHHS BEIUKUX CYIUH abo
TpUBaITy KOMIIPECiI0 Ha TKAHWHHU, MOXYTb IPU3BECTH
JI0 3alaJbHUX MPOLECIB, IO JIOJATKOBO CIIPUSIOTH aK-
TUBAII] KOATYJSLIHHIX MEXaHi3MiB.

JlikyBaJIbHA TAKTHKA

JlikyBaHHS =~ BEHO3HOTO  TPOMOO3y  HIDKHIX
KIHIIIBOK y MICISIONEpaifHui Mepio CKIATaeThCs 3
JIEK1TBKOX €TaIiB, KOKEeH 3 IKUX Ma€ Ha METi 3HIKCHHS
PU3UKY TpPOMOOEMOOIYHMX YCKJIAAHEHb Ta BiTHOB-
JICHHS HOPMAaJIBHOTO KPOBOOOIry. AHTHKOAryJsHTHA
Tepamisi € TPIOPUTETHOIO CTpATETi€l0 B JIIKyBaHHI
BTHK. Bona 3HMXy€e IMOBIpHICTB MOAATBIIOTO TPOM-
60yTBOpEHHS. 3aCTOCOBYIOTH HH3bKOMOJICKYJISIPHI Te-
MapHHY, 5K IPU3HAYAIOTh B IEPILi JHI IMicis onepauii,
a B IOJJAVIBIIIOMY — NEPOpaIbHI aHTUKOATYJISIHTH, TaKi
gK anikcaban abo puBapokcaOan. Lli jikyBaybHi 3a-

co0M MaloTh BUCOKY €(peKTUBHICTb y PpOoQiIaKTHII pe-
[UIUBIB TPOMOO3Y, 3a100iralouu po3BUTKY JIETEHEBOI
embOoii [6, 4]. Y Bumaakax, KOIU TpaauIliiiHa MeIuKa-
MEHTO3Ha Teparris He Ja€ 6axxanoro edexry abo BHHH-
KalOTh CEePHO3HI yCKIIQJAHEHHS, JOIUJIFHO BHKOPHUCTO-
BYBaTH iHTepBEHLiHHI MeTonm yikyBaHHA. Cepexn Ta-
KHX METOJIIB € KaTeTep - CIPSIMOBaHHUI TpoMmOoi3Huc,
SIKMH JT03BOJISIE IPOBOIUTH 1H(Y31F0 TPOMOOIIITHKA JIO-
KalbHO 0€3 HEeOoOXiIHOCTI XipypriyHOTO BTpYYaHHS.
Takok 3aCTOCOBYIOTHCSI MEXaHIYHI METOIM BHIAJICHHS
TpOMOIB, 10 JAIOTh MOXIIMBICTH IIBHIKO BiJJHOBHTH
KpPOBOOOIT y MIHOOKHUX BEHaX. Y TSDKKHUX BHIAJKAX,
KOJIM € PH3WK PO3BHUTKY IIOCTTPOMOOGICOITHIHOTO
CHHIpOMY a00 IHIOINX YCKJIAQAHEHb, BUKOHYIOTHCS
TpOMOEKTOMisI ab0 CTEHTYBaHHSA BEH, IO JTA€ MOX-
JUBICTH BITHOBUTH MPOXiTHICTD CYIOVMH i 3HUIUTH PH-
3WK CepHO3HUX HACTIIKIB I mamieHTa [1].
Ilepionepauiiine BegeHHs NALi€HTIB
HesanexxHo Bin unmHHMKa edekTHBHaA mpodinak-
THKa BEHO3HOTO TPOMOO3Y 3aJIEKHUTH BiJl PETEIbHOT I10-
MepeIHbOT OIiHKY marfienta. OIHUM i3 KIIFOYOBHX iH-
CTPYMEHTIB € BUKOPUCTAHHS KIIHIYHUX IIKAJT, TAKUX
sk Caprini Risk Score abo mkana Padua, siki narots
MOXKIIUBICTh 00'€KTHBHO OILIIHUKH PiBEHb TPOMOOTHY-
HOTO PU3UKY JI0 ONEPAaTHBHOTO BTPYYaHHS Ta BU3HA-
YUTH TOTPeOy B MPOQITaKTHUHIN aHTUKOATYISTHTHIN
teparii [6, 4]. OHOYACHO OIIHIOETHCSI PHU3HK KPOBO-
Tedi, 0 Ja€ 3MOTY 3HAWTH ONTUMAIIFHIH OaJlaHC MiX
0e3mekor0 i e(peKTHBHICTIO BTpy4aHb. Y pa3i HasB-
HOCTI TOKa3aHb /0 AHTHUKOATYJSHTIB BaXIJIMBO Ipa-
BWJIBHO CIUIAHYBATH iXHIO MIEPEPBY MEPeI OMEPaLi€ero i
BU3HAYUTH MOMEHT MOHOBJICHHs Tepamil. Iled miaxiz
Ma€e I'PyHTYBaTHCSl Ha THII JIIKAPCHKOTO 3aco0y, 4aci
HaIliBBUBEJICHHS, XapaKTepi omnepailii Ta CynyTHIX pu-
sukax [9, 3]. OcoGnuBe 3HAYEHHS CJIiJI 3BEPTATH Ha
paHHIO TicnsornepaniifHy TpoMOomnpoditakTuky. Jo-
CIIIJKEHHS! JIOBOJISITh, 1110 CBO€YACHE 1 BIPOBaKEHHS
3HI)KY€E 4aCTOTY TPOMOOEMOOIIIYHUX yCKIaIHEHb Ta-
KHX K TpoMOoeMOoist a00 PO3BHTOK XPOHIYHOI Be-
HO3HOI HemocTaTHOCTI [3, 1]. OcoOnuBy poib Bimirpae
MDKIUCIUITTIHAPHA B3aeMois (axiBIliB, sika 3abe3re-
4yy€e 1HIUBIAyali30BaHUN MiIXiJ 10 KOKHOTO KITiHiY-
Horo Bumaaky [7, 10].
CyuacHi pexkoMenaauii Ta kJIiHiuYHi npoToKoIU
3 Be/IeHHs1 BEHO3HOI0 TPOMO003y HUKHIX KiHIIiBOK
3rifHO 3 CYYaCHUMH MiJX01aMH MO0 Mpodiiak-
THKHU PO3BUTKY BEHO3HOTO TPOMOO03y HIDKHIX KiHI[IBOK
y Xipyprii BUAIISIOTE MEXaHIuHy Ta (apMakoIoTidHy
npodinakTuKy. YHIKalbHa TepaneBTUYHA Jisl JOCH-
raeThesl JHIIE B pasi iHAMBiMyasizamii MiaxoxmiB 3a-
JISKHO BiJ pIBHA pU3MKY mamieHTa. MexaHiyHa
NpodiJaKTHKa BKIFOYAE 3aCTOCYBAHHS IHTEPMITEHTHOT
ITHEBMOKOMIIPECIi Ta eIACTUYHUX MaHYO0X, 10 3HAYHO
3HWXKYIOTh PH3HK PO3BHTKY TpOMOO3y BEH HIXKHIX
KiHIiBOK [4]. MennkamMeHTo3Ha MPOodiTaKTHKa BKIIO-
Yae BHUKOPHCTaHHS HU3bKOMOJICKYJISIPHUX TelapuHIB
Ta HOBUX opaybHUX aHTHKoarynsHTiB (DOACS), sxi
3aCTOCOBYIOThCS 3aJISKHO BiJl CTaHy MAlli€HTa Ta CIie-
mudiku Xipypriguaoro BrpydaHss [2, 3]. OcHOBHMMH
HampsiMaMH SIKUMH KEepYIOTbCS B MpOQiIakTuIi Ta
JIKYBaHHI SIBIISIIOTBCS MDKHapOJAHI IPOTOKOIHM Ta
KIIHIYHI pekoMeHallii. B skux ocoOnuBy yBary 3Bep-
TalOTh Ha IHepl omnepauiiHU{  yJIbTPa3BYKOBHH
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CKPUHIHT BEH HMW)KHIX KIHIIBOK, SIKMH €()eKTUBHO 3HHU-
JKy€e pU3HK (aTanrbHOI TpoMOoeMOoii y Xipypridaux
narienTiB [1]. Takox y Cy4acHHX PEKOMEHIAITISIX
BHU3HAYeHO miarHocTuyHl eramu BussieHHs BTHK:
KJIiHIYHA OIiHKa, BUMIpIOBaHHA piBHA D-mmMepy Ta
MiATBEPIHKCHHS JiarHO3Y 32 JOMOMOTO0 TYTIEKCHOTO
YIABTPa3BYKOBOTO nociimkenns [2, 5, 7]. Cucrema-
TUYHE JOTPUMAaHHS IMX IPOTOKOJIB CIIPHUSE 3MEH-
IICHHIO YacTOTH TPOMOOEMOOIIYHUX YCKJIaIHEHb,
MIBUILEHHIO OE3IeKH XIpypTiYHUX BTPYYaHb 1 3HH-
JKEHHIO PiBHS MiCIs0MepaliiHol JeTanpHocTi [3].

IlepcnexkTHBY A0CTiIKeHb | HOBITHI migxoau B
aiarHocTuni Ta npogigakTuui

CyuacHa HayKa aKTUBHO BHBYAE HOBI IUIAXH IO-
KpaleHHs paHHbOI A1aTHOCTHKH Ta MPOQLIAKTHKN Be-
HO3HOTO TPOMOO3y HIKHIX KIiHIIBOK. OCHOBHUMH
KIIOYOBUMH HAampsAMKaM{d B JIarHOCTHUI € BIIPO-
BaJUKCHHS MOJICKYJIAPHO-TEHETHYHHUX JOCIIDKCHb Ta
BU3HAYCHHS OlOMapKepiB, 3JaTHUX BHSBISATH PH3MK
PO3BUTKY TPOMOO3y Iie 10 KIiHiYHuX mposiBiB [3, 1].
lle nmae w™oxuuBicTs QopMyBaTH I1HIMBITyanbHI
npodini pusuKy Juis nauieHTiB.BogHouac 3’ IBIsIOTECS
HOBI MepopajibHi AHTHKOATYJISIHTH 3 YIOCKOHAICHUMHU
XapaKTePUCTUKAMU OC3MEKH, sIKi JIEMOHCTPYIOTh e(eK-
TUBHICTH Yy TOTIEPEKEHHI TPOMOOeMOOIIYHUX MMOIil
03 3HaYHOTO MMiIBUIIEHHS PU3UKY KpoBoTed [5, 6]. Ta-
KOX aKTHBHO PO3pOOJISIOTECS HEIHBa3UBHI Ta BUCOKO-
YYTJIMBI METOAW MOHITOPUHIY CTAQHy BEHO3HOI CH-
CTEMH, cepe]] SKUX BaXKIIMBE MiCIle 3aliMae yIbTpa3By-
KOBE CKpUHIT B MicislonepauniiHui 1mepion, IIo
JI03BOJISIE CBOEYACHO BUSBUTH O€3CHMIITOMHI TPOMOU i
MOMEPEeIUTH JIeTalbHI YCKJIQJHEHHs, TaKi sIK TpoMOo-
emboutist terexeBoi aprepii[l, 7].

BucHoBok

BeHo3HMiA TpOMO03 HHKHIX KIHI[IBOK € BAXKJIMBUM
KIIHIYHUM BHKIUKOM, IO MOXE MAaTH CepHo3Hi
HACITIKY, BKITFOYAIOUH JIeTeHeBY TpoMOoemoOoitito. Oc-
HOBHI [IATOT€HETHYHI MEXaHI3MH [JbOT'0 3aXBOPIOBAHHS
BKJIIOYAIOTh TIOLIKO/KEHHS CYIUHHOI CTIHKH, 3aCTiil
KPOBIi Ta MOPYIIEHHS Koaryirimii. PanHs mgiarHocTHKa,
30KpeMa 4epe3 yIbTPa3ByKOBe AOCITIIKEHHS, Ta eeK-
THUBHA MPOQIIAKTHKA, 3 BUKOPUCTAHHSIM aHTHKOAry-
JISTHTIB 1 MEXaHIYHUX METO/IiB, 3HIKYIOTh PU3HK TPOM-
00eMOOIIYHNX YCKIIaJIHeHb. Y TicisionepaniiiHoMy
Mepiojii 0COOIUBO BXKITMBHUM € 1HIMBITYaJIbHHM 11 X1
JI0 KOJKHOTO TAIli€HTa, 10 3a0e3meuye CBO€9acHe BH-
SIBIICHHS] Ta aJICKBaTHE JIIKyBaHHs. 3aCTOCYBaHHS Cy-
YacHHUX MPOTOKOJIB 1 KINIHIYHUX peKOMEHAIi}l 3HaYHO
migBuinye Oe3leKy TMAIlieHTIB Ta 3HWXKYE pPIBCHb
MiCIITOTepaniiHOT JeTaTbHOCTI.
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CHRONIC VENOUS DISEASE AND DIABETIC ANGIOPATHY: OVERLAPPING
PATHOPHYSIOLOGY AND COMMONALITIES (literature review)

Abstract.

Chronic venous disease (CVD) and diabetes mellitus (DM) are highly prevalent and debilitating conditions
affecting millions of individuals globally. The intersections between DM and CVD are not to be underestimated.

Despite differences in etiology, the risk factors and pathophysiology of both CVD and diabetic microangiop-
athy share a number of commonalities. In this review, we have highlighted the evident connection between CVD
and DM in processes such as vascular abnormalities, inflammation, endothelial dysfunction, and modification of

coagulation factors, etc.

We aimed to draw researchers’ attention to these interrelations that may lead to meaningful concepts, ena-
bling clinicians to take appropriate and timely measures for patients with co-existent CVD and DM in early diag-
nosis and reduction of the possible risks of further complications.

Key words: chronic venous disease, diabetes mellitus, angiopathy.

Chronic venous disease (CVD) and diabetes melli-
tus (DM) are highly prevalent and debilitating condi-
tions affecting millions of individuals worldwide with
a high global socioeconomic impact. Although these
conditions are typically considered as separate entities,
they often co-exist which may be important in both un-
derstanding their pathophysiology and determining the
best treatment strategy. DM is twice as common in pa-
tients with CVD compared with the general population
[19]. Notably, a large proportion of patients with DM
present with venous disorders, although this is often
overlooked. While diabetes mellitus (DM) and hyper-
glycemia are known to cause arterial thrombosis and
vascular disease, evidence suggests that they may play
arole in an increased risk of venous thromboembolism
as an additional source of vascular disease. Patients
with venous thromboembolism and DM have a higher
risk of short-term and long-term mortality than patients
without DM [30].

The etiology of CVD is polygenic, involving he-
modynamic, genetic, and environmental factors which
result in changes to the venous endothelium and struc-
tural wall as well as inflammation [3]. CVD encom-
passes a broad spectrum of morphological and func-
tional abnormalities of the venous system. It ranges
from mild clinical signs, such as telangiectasias or re-
ticular veins, to severe manifestations, such as venous
ulcerations. Clinical signs may affect any vein in the
body, the venous system located in the lower limbs is
often the most vulnerable structure to suffer CVD [8,
18]. Thereby, varicose veins are the most common
manifestation of CVD [29]. Varicose veins (VVs) are
characterized by twisted and dilated veins in the lower

extremities. If left untreated, this condition can lead to
complications such as superficial venous thromboem-
bolism (VTE), deep vein thrombosis, and venous ul-
cers. The severity of CVD is measured via the presence
of specific clinical signs classified on the Clinical, Eti-
ological, Anatomical and Pathophysiological (CEAP)
system. Classes C3-C6 are designated as chronic ve-
nous insufficiency (CVI), which indicates advanced
functional venous abnormalities (such as edema, skin
changes, or venous ulceration) [8, 18].

Inflammation and endothelial dysfunction are
commonly observed in DM as well, accompanied by
hyperfiltration or vascular leakage [23]. DM adversely
affects the microvasculature in multiple organs, leading
to the development of diabetic microvascular compli-
cations (DmVC). DmVC is comprised of microangiop-
athies that can lead to organ dysfunction in the eye (di-
abetic retinopathy), kidney (diabetic nephropathy) and
nerve (diabetic peripheral neuropathy). Studies have
shown that there is a high prevalence of DmVC partic-
ularly where the use of preventative drugs is subopti-
mal. It is important to note that even after conventional
treatment for T2DM, a residual risk (around 50%) for
the development of DmVC still persists [28].

While DM is a multifactorial disease with a di-
verse etiology as well, the results of numerous studies
have shown that patients with DM had an increased risk
of VTE, but mainly due to other confounding factors
[5, 12, 17]. It is a broad consensus that factors leading
to blood stasis, hypercoagulable state, and endothelial
cell damage in patients, such as cancer, surgery,
immobilization, advanced age, obesity, lack of physical
activity, a family history of diabetes, polycystic ovary
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syndrome, a low birth weight for gestational age, eth-
nicity, prior gestational diabetes, a genetic predisposi-
tion, hypertension, dyslipidemia, drug treatments (in-
cluding statins and corticosteroids), hormonal therapy,
oral contraceptives [6], smoking habit, and rheumatic
immune diseases can increase the risk of VTE in
patients with DM [24, 35].

The most likely biological explanation for an as-
sociation between VTE and DM is the sharing of com-
mon risk factors — clinical and haematological ones
[25]. However, conflicting results have emerged from
studies on the correlation of VTE with DM in recent
years. Some studies suggested that diabetes does not in-
crease VTE risk [21], while others reported a positive
association between diabetes and VTE risk [12]. Con-
sidering that, current literature data on the role of DM
in VTE prognosis and the relationship between DM and
VTE were comprehensively analyzed by conducting
searches on Google Scholar, Scopus, Web of Science,
PubMed and Research Gate databases for relevant sci-
entific research.

Co-existing prevalence and shared risk factors

Several clinical studies have revealed that diabetes
is present in 11-30% of patients with CVD/CVI, up to
twice the frequency observed in the general population
(~9%).

2 recent studies have shown [16, 37, 43] that the
type of diabetes may influence the risk of VTE, with
patients with type 1 diabetes mellitus having a higher
risk of VTE than those with T2DM.

Other studies have shown that a higher BMI
increases the risk of VTE, while T2DM is usually
closely related to a high BMI [16, 43]. Clinical data
suggest that T2DM is a risk factor for CVI development
in 30-50% of CVD patients. Co-existing T2DM may
aggravate the severity of CVI. Diabetes appears to be
more frequently observed in patients with more severe
forms of CVI (C4-C6) in both females and males, with
a significant association observed in females.

A study by Mani et al [25], involving 61 patients
with diabetes (aged 30-80 years) attending an outpa-
tient clinic, reported that 64-70% of patients suffered
from deep venous incompetence in either the right or
left lower limbs; a statistically higher incidence than
that seen in the general population. Nearly 50% of pa-
tients had shorter venous filling time, while approxi-
mately 30% experienced reduced arteriovenous re-
sponse. In Zhong et al’s study [49] involving 170 pa-
tients with diabetes, the prevalence of early CVD (CO-
C1) was 63,5%, with a greater risk of CVD observed in
females compared to males (79,4% vs. 52,9%). Due to
the long-term effects of diabetes on the microcircula-
tion and neuron degeneration, approximately 30% of
patients with diabetes also present with skin lesions
[46].

There is also a possible correlation between CVD,
diabetes, and neuropathy. A more severe state of CVI
is observed in patients with T2DM and diabetic poly-
neuropathy (DPN) [4].

Overall, the presence of diabetic microangiopathy
in the lower limbs aggravates microcirculatory changes
caused by CVD, which can facilitate the development

of trophic changes and the progression of venous pa-
thology. In certain circumstances, arterial disease may
directly promote the risk of VTE. Data from a retro-
spective study involving 2,636 patients with CVD
demonstrated that the co-existence of peripheral arterial
disease (PAD) or metabolic disease signifycantly cor-
related with the development of advanced CVI [34].
Similarly, Matic et al. [27] reported that PAD is more
frequent in patients with a severe form of CVD than in
those without CVD. The frequency of stenotic athero-
sclerosis of the arteries of the lower limbs is also report-
edly higher in patients with concomitant CVD pathol-
ogy.

The abovementioned co-existing prevalence of
CVD and diabetic microangiopathy may result from the
fact that both entities share common risk factors. Many
of the recognized risk factors for CVD, such as increas-
ing age, family history, pregnancy, a sedentary, poor
nutritional lifestyle, overweight or obesity, hyperten-
sion and smoking, are common contributory factors in
the development of DM. Furthermore, patients with
T2DM are more susceptible to the appearance and pro-
gression of CVD since they already have typical CVD
characteristics, such as microcirculation disorder of the
lower limbs, high BMI, arterial hypertension and endo-
thelial dysfunction [5, 12, 17].

Furthermore, the type of drugs prescribed to treat
patients with DM also affects the risk of VTE. Long-
term oral administration of metformin and statins can
significantly reduce the risk of VTE in patients with
DM [11, 36]. At the same time, sodium-glucose co-
transporter 2 inhibitors, DPP-4 inhibitors, glucagon-
like peptide-1 receptor agonists may not be signifi-
cantly associated with VTE risk [41].

Commonalities in pathophysiology

Although CVD/ CVI and DM/DmVC have differ-
ent etiologies, shared risk factors, are likely driven by a
common pathophysiology. Both are associated with
vascular wall remodeling, impaired blood flow, in-
creased oxidative stress, vascular inflammation, in-
creased vascular permeability, and endothelial dysfunc-
tion, as a result of various hemodynamic abnormalities
(Fig.1).

Notably, a greater degree of remodeling of the vas-
cular wall is observed in patients with concomitant DM
and CVD than in patients with either disease alone.
Long term uncontrolled T2DM (HbA1c>10%, diabetes
duration >10 years) and concurrent diabetic macroan-
giopathy in the lower limbs are associated with a higher
frequency of failure of valves in the lower extremities,
pronounced trophic changes and, ultimately, higher
CVI severity levels [46]. It appears that in patients with
concomitant pathology, the presence of diabetic com-
plications (macro- and microangiopathy of the lower
limb, hyperglycemia and DPN) exacerbates the clinical
picture of CVI due to arterial vascular wall remodeling
and functional disturbance of the venous system, both
of which promote the development of trophic changes
and progression of venous pathology [32].

In both CVD and diabetic microangiopathy, vessel
hypertension slows blood flow in capillaries prompting
the increased expression of leukocyte adhesion mole-
cules (VCAM-1), chemokines (TNF-a) and cytokines



74 MEDICAL SCIENCES 7 «COLLOQUIUM=JOURNAL» #49 (272), 2025

(MCP-1), and a reduction in endothelium-derived NO.
Leukocyte adhesion to capillary endothelium initiates
an inflammatory reaction, changing the endothelial
phenotype to a proinflammatory and prothrombotic
state. The resulting endothelial dysfunction is an early
manifestation of CVD that is also prominent in hyper-
tension, metabolic syndrome, diabetes, PAD, and
chronic kidney disease [26, 47]. Its presence is linked
to structural defects of the microcirculation including
microvascular rarefaction, with microinflammation and
disturbances of endothelial cell permeability manifest-
ing as early signs of organ deterioration. In patients
with concomitant T2DM and CVD, microvasculature
disturbances are associated with greater venous stasis
and disturbances in capillary perfusion than in patients
with CVD alone [33]. Patients with DM invariably
show impaired endothelium-dependent vasodilation,
suggesting that DM generates conditions that promote
reduced blood flow and the development of hemody-
namic abnormalities. Mechanisms leading to endothe-
lial damage in DM, independent of the damage due to
other cardiovascular risk factors, include insulin re-
sistance, hyperglycemia and low-grade systemic in-
flammation. Importantly, endothelial dysfunction not
only precedes atherogenesis, but may also predispose
to arterial thrombosis. Microcirculatory endothelial cell
activation is an important feature in all thrombotic mi-
croangiopathies. The roles of oxidative stress and vas-
cular inflammation in the development of endothelial
dysfunction are of vital importance, as both are major
pathways through which risk factors in CVD and DM
exert their damaging effects on blood vessels. Higher
oxidative stress promotes vascular inflammation in
both pathologies. Research also suggests that elevated
glucose levels in patients with concomitant CVD and
DM may increase oxidative stress, inducing endothelial
dysfunction and impairing venoconstriction respon-
siveness [48]. These factors may explain why DM is the
most important risk factor for early CVD and why
blood glucose and lipid levels are associated with ve-
nous function of the lower extremities in diabetic pa-
tients [32, 33, 46].

One other commonality is the role of vascular en-
dothelial growth factor (VEGF), which is the most crit-
ical driver of vascular formation, as it is required to in-
itiate the formation of immature vessels by vasculogen-
esis or angiogenic sprouting. Besides reflecting the
severity of endothelial dysfunction in patients with
CVD or diabetic microangiopathies, VEGF has been
shown to increase microvascular permeability and is
likely to be a contributory factor to functional and struc-
tural skin changes (lipodermatosclerosis in venous leg
ulcers) [26, 47].

Edema syndrome and trophic changes in the lower
limbs are predominant in patients with T2DM. Simi-
larly, edema in CVD is the first sign of microangiopa-

thy. Furthermore, both patient populations are predis-
posed to local tissue hypoxia and leg ulcers due to the
alteration of immune functions, structural changes of
collagen and binders and possible concurrence with
PAD and autonomic neuropathy. Epidemiology data
show that approximately 70% of leg ulcers seen in clin-
ical practice are caused by venous disease, with an es-
timated 20% occurring as a result of arterial insuffi-
ciency or mixed arteriovenous disease. Approximately
85% of diabetic foot ulcers are caused by DPN, often
in the presence of PAD [4, 27, 46]. Insensibility to pain
and decreased perception of pressure occurs. Abnormal
plantar pressure redistribution can make the situation
even worse [1]. Anatomical foot deformity is seen in
diabetic patients, including hammertoes, loss of arch,
and rocker bottom feet associated with Charcot’s foot,
while impaired microcirculation causes a breakdown of
the skin and leads to ulcer formation. The process of
wound healing is difficult due to a lack of adequate
blood flow and concomitant deep tissue or bone infec-
tion [42].

Regardless of the cause, all lower extremity ulcers
are associated with retrograde or reduced blood flow,
vessel wall thickening, reduced perfusion of the skin
and soft tissues, edema, ischemia and subsequent ne-
crosis. In both CVD and DM, the mechanism of ulcer
formation involves a sequence of pathophysiologic
steps that are thought to include a reduction in vessel
flow due to obstruction and/or reflux, persistent vessel
hypertension, and subsequent increased capillary filtra-
tion and interstitial fluid load. Added to this is possible
lymphatic dysfunction, wherein fluid load overwhelms
the lymphatic capacity allowing accumulation of inter-
stitial fluid, macromolecules, and cytokines leading to
edema, breakdown of subcutaneous tissue and ulcer
formation [32, 33, 46].

Obesity is a risk factor for the development of both
DM and CVD []. Overweight patients may develop
clinical signs of CVD, even without pathological
changes on duplex ultrasound. This may be due to he-
modynamic disturbances from increased intra-ab-
dominal pressure and muscle pump deficiency, but may
also result from the proinflammatory effects of obesity.
Adipose tissue distribution plays a key role in the de-
velopment of adverse effects in obese patients, and a
key factor appears to be the inflammatory cell popula-
tion in adipose tissue. Healthy adipose tissue secretes a
number of vasoactive adipokines and anti-inflamma-
tory cytokines, and changes to this secretory profile
will contribute to pathogenesis in obesity. Perivascular
adipocytes differ substantially from other fat cells with
regard to mRNA expression and protein production of
angiogenic factors. It seems therefore that perivascular
fat cells in vitro and in vivo have a much higher capacity
to secrete angiogenic factors than other fat cell types.
This may contribute to fat tissue growth and atheroscle-
rotic plaque complications [16, 20, 43].
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Fig. 1. Commonalities between chronic venous disease and diabetes mellitus/diabetic microangiopathies [16]

There also seems to be a common pathway related
to thrombogenic factors. Recent epidemiological stud-
ies have explored the association between DM, VTE,
arterial thromboembolism (coronary heart disease in-
cluding myocardial infarction and stroke) and athero-
sclerosis (Fig. 2).

For arterial disease, some of these risk factors may
be «atherogenic» (promoting progession of occlusive
atherosclerosis), while others may be «thrombogenicy
(promoting rupture of atheromatous plagues and
superadded thrombosis) [18]. «Thrombotic» risk fac-
tors may increase the risk of VTE as well as arterial
thromboembolism, whereas «atherogenic» risk factors
may be more relevant to atherothrombosis. However,
there is increasing evidence that many «arterial» risk
factors are associated not only with atherosclerosis, but
also with circulating markers of activated inflammation
and haemostasis. Furthermore, there is increasing
evidence that activation of inflammation and
haemostasis plays a role in progression of
atherosclerosis as well as in plaque rupture and
superadded arterial thrombosis [18].

DM, on its turn, disturbs the physiological balance
between coagulation and fibrinolysis, leading to a pro-
thrombotic state hallmarked with platelet hypersensi-
tivity, coagulation factor disorders and hypofibrinolysis
[21]. Hyperglycemia and insulin resistance enhance
number and aggregation of platelets through increasing
von Willebrand factor (VWF) level and inhibiting anti-
aggregatory efficiency of nitric oxide and prostaglandin
12. They also upregulate levels of procoagulation medi-
ators like tissue factor, coagulation factors FVII, FXII,
FXI and FIX, fibrinogen, prothrombin, thrombin,
plasminogen activator inhibitor-1 (PAI-1), and
thrombin-activator inhibitor-1 [22]. Many theories on
how hyperglycemia leads to hypercoagulability have
already been proposed and studied [10]. First, on a cel-
lular level, hyperglycemia and also hyperinsulinemia

increases the expression of PAI-1 on vascular smooth
muscle cells in vitro, thereby increasing its concentra-
tion and activity. As a result, the activity of tissue plas-
minogen activator (t-PA) is reduced, thereby decreas-
ing the fibrinolytic potential [31]. A chronic hypergly-
cemic state leads to high circulating levels of thrombin—
antithrombin complexes (TAT), increased tissue factor
procoagulant activity (TF PCA), and factor VII [45].
TF converts FVII to the activated form of VIIA. With
rising levels of blood glucose and insulin, TF-PCA also
proportionally increases [7]. Next, hyperglycemia di-
rectly influences the vulnerability of the vascular endo-
thelium by affecting the glycocalyx, a protective layer
of proteoglycans covering the vessel wall. This results
in enhanced platelet-endothelial cell adhesion and re-
lease of coagulation factors harboured within the endo-
thelial glycocalyx [40]. What is more, hyperglycemia is
known to cause increased glycation of proteins and this
may also occur in proteins involved in coagulation and
fibrinolysis. Fibrin clots from patients with T2DM are
denser as compared with controls and displayed an al-
tered structure, resulting in longer clot lysis time [13].
A likely explanation for this is the possible non-enzy-
matic glycation of fibrin [9]. It is conceivable that other
coagulation proteins are also glycated, altering their ac-
tivity.

It is not entirely clear how hyperinsulinemia adds
to the prothrombotic effects of hyperglycemia. How-
ever, several studies have shown an independent effect
of both hyperinsulinemia and hyperglycemia on throm-
botic markers and an additive effect when simultane-
ously present, as in DM2 or acute hyperglycemia [31,
38].

It was suggested, that hyperglycemia and hyperin-
sulinemia in DM affect the intrinsic coagulation path-
way, with studies revealing increased factor VIII, IX,
and XI levels per mmol/L rise in fasting plasma glucose
[14, 39]. The Netherlands’ Epidemiology of Obesity
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study demonstrated that these associations remained
significant after adjusting for confounding factors such
as age, gender, and BMI, among others. Patients with
impaired insulin sensitivity exhibited heightened syn-
thesis of factor XII, X1, and IX in hepatocytes, coupled
with a shorter activated partial thromboplastin time,
possibly mediated by insulin resistance-induced low-
grade inflammation [20].

What is more, the insulin resistance has been de-
scribed to extend to blood platelet activity as well.
Whereas insulin has an inhibiting effect on platelet ac-
tivation and aggregation in healthy individuals, there
are several studies that show platelets of T2DM patients
to be resistant to this inhibitory effect of insulin, mak-
ing them more susceptible to activation [2, 37, 44].

Thus, multiple complex pathways are likely to be
involved in the induction of hypercoagulability by hy-
perglycemia, and its effect is more profound in combi-
nation with hyperinsulinemia. Nevertheless, in TLDM
patients the specific contribution of hyperglycemia to
the prothrombotic state is clearer as they lack the other
risk factors that confound the relationship in T2DM pa-
tients. In a long-term follow-up study, a highly signifi-
cant correlation was found between mean HbAlc in
DM1 patients over the course of 18 years and impaired
fibrinolysis as represented by elevated PAI-1 and de-
creased t-PA [21].

The pathophysiology of CVD is directly associ-
ated with hypercoagulability/thrombosis. CVD primar-
ily occurs due to impairment of the venous walls, but it
can also manifest as a reaction to thrombosis resulting
in obstruction or venous reflux [18].

Capillary hypertension, as a starting point for the
development of CVD, leads to increased vessel perme-
ability and impairment of the lymphatic microcircula-
tion. This can in turn lead to extravasation of fluid, pro-
teins and blood cells, which then penetrate into the in-
terstitium. Permeable fibrinogen and other proteins

form pericapillary fibrin cuffs, which act as a barrier to
the diffusion of oxygen into tissue, this can induce hy-
poxia. Moreover, these conditions curtail healing in pa-
tients with diabetic foot syndrome and CVD. Capillary
hypertension also leads to elongation and dilation of the
capillaries, with blood flow retarded as a direct result.
This state facilitates the adhesion and activation of leu-
kocytes on the endothelium (especially valves), releas-
ing enzymes and free radicals. The combined effect of
these states is to initiate inflammation and damage to
the venous walls and valves. Valve insufficiency con-
tributes to dilation and elongation of the veins and the
formation of varices, stagnation of the blood flow,
trophic changes progression. The impaired supply of
oxygen and nutrition, contributed by PAD and DM,
serve to enhance CVD progression and accelerate the
onset of venous ulcers [18].

Conclusions. In conclusion, although CVD and
diabetic microangiopathy have different etiologies,
they share risk factors as well as pathophysiologic path-
ways. The intersections between diabetes mellitus and
CVD are not to be underestimated. Patients with CVD
should always be inspected for the presence of DM,
considering its presence can have a bearing on CVD
symptoms, diagnostic procedures. Considering that,
overlap in treatment approaches should be expected.
Treatment strategies for patients presenting with CVD
and/or diabetic microangiopathy should take the possi-
ble co-existence of both diseases into account, which
may ultimately lead to better patient outcomes. Hope-
fully, the development of new treatment modalities, as
well as repurposing therapeutic approaches targeting
endothelial dysfunction, modification of coagulation
factors, and inflammation, together with promoting
lifestyle changes and adequate glycemic control, will
improve outcomes for patients with CVD and DM in
the near future.

|Hyperglycaemia & hyperinsulinaemia |

[ Stress/injury/(critical) illness | H | Diabetes mellitus|

Hypercoagulation
Hypofibrinolysis

Atherosclerosis

A

| Stroke/MI/VTE/arterial thrombosis |

Fig. 2. A simplified impression of the relationship between hyperglycemia, hyperinsulinemia and coagulation,
leading to clinical outcome [22]
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3ATPASHEHME TSKEJBIMU METAJVIAMHA HA FO’KHOM CKJIOHE BOJIBIIIOTO KABKA3A:
HA MTPUMEPE HIEKUHCKO-TABAJIMHCKOI'O PETUOHA
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HEAVY METAL POLLUTION ON THE SOUTHERN SLOPE OF THE GREATER CAUCASUS:
CASE STUDY OF THE SHEKI-GABALA REGION

Annomauusn.

Cmamobs nocesaujeHa UCCcne008aHUIO 3A2PA3HEHUs MANCENLIMU MEMAAAAMU HA FOAHCHOM cKIoHe boavuiozco
Kaexam, C AKYeHmom Ha erKuHCKO-Fa@aJluHCKuﬁpeé‘uOH. Ocnosnoe 6HumaHuey()eﬂﬂemc;z AHAIU3Y 3aepPA3ZHEeHUA
nousbl, 800bl U buomul (haopsl U hayHvl) MAHCENLIMU MEMATLIAMU, MAKUMU KAK CE8UHEY, KAOMUL, Medb U Opyaue.
Ha ocnose nonesvix uccieoosanuii u /za60pam0przx ananu3086 bl BbIAGIeHbL OCHOBHbIE UCOYHUKU 3acepisHe-
HUsA, 6K1I0YAs NPOMbBIWUIEHH) IO de}zmeﬂbnocmb, cebCKoe X03UCmeo U 6bl6p00bl om mpaHcCnopmmnslx cpeacme,
ll@JZbIO UCCeO08aHUS ABNSLEMCSL onpedeﬂeﬁue cmeneHu 3aepA3Henust U eco 6030elicmeus Ha dKocucmemy pecuoHa
[1, c.124]. Pesynomamul uccneoosanus nOKA3bléaion, 4mo 3a2psizHeHue mANCENbIMU MeMAIaAMU NPUEOOUm K
yxydwenuio Kadvecmeda nouesl U 600bl, a Makoice CHUINICEHUIO OUONO2UYECKO20 pa3H006pa3u}z. Omo oxaszvieaem
CepbéB’HO@ GIUAHUE HA IKOCUCMEMHblIE NPOYECCyHl, Yyepodtcas CMabuIbHOCMU MeCmHbIX 3Kocucmem. B cmamoe
makoaice paccmampuearomcs npeaﬂoofceﬂu;z NnO CHUMNCEHUIO YPOBHS 3A2CPA3ZHEHUS, 6KII0YAsl DKOJIocUYEeCKUe U mex-
HoOJlocu4ecKue mepol, HanpaeieHHvle Ha YIyduleHue 2KOJI02UYECKOT cumyayuu. HOﬂylteHHble pe3yiomanivl Mocym
ROCYHCUMb OCHOBOU 0151 OAIbHEUUUX UCCIe008AHULL 8 0OACIU OXPAHbI OKPYX’Ccaloujell cpedbl U YCMOUYUB020
paseumust pecuonda.

Abstract:

The article is devoted to the study of heavy metal pollution on the southern slope of the Greater Caucasus,
with an emphasis on the Sheki-Gabala region. The main attention is paid to the analysis of soil, water and biota
(flora and fauna) pollution with heavy metals such as lead, cadmium, copper and others. Based on field studies
and laboratory analyses, the main sources of pollution were identified, including industrial activity, agriculture
and vehicle emissions. The aim of the study is to determine the extent of pollution and its impact on the ecosystem
of the region [1, p.124]. The results of the study show that heavy metal pollution leads to deterioration of soil and
water quality, as well as a decrease in biological diversity. This has a serious impact on ecosystem processes,
threatening the stability of local ecosystems. The article also discusses proposals for reducing pollution levels,
including environmental and technological measures aimed at improving the environmental situation. The results
obtained can serve as a basis for further research in the field of environmental protection and sustainable devel-
opment of the region.

Kniouesvie cnosa: Taicénvie memannvl, 3aepsazuenue, Ixocucmema, Lllexuncrko-I abarunckui pecuon, 3a-
2pA3HeHUe no48bl U 800bl, JKON02U1ecKue 8o3deticmeus, buonocuueckoe paznoobpasue, IxonrocunecKuil anaius.

Keywords: Heavy metals, Pollution, Ecosystem, Sheki-Gabala region, Soil and water pollution, Environmen-
tal impacts, Biological diversity, Environmental analysis.

Brenenne: 3arps3HeHNe OKpYXKAOLIEH cpeab! Ts-
JKENBIMU METaJlJIaMH B HACTOsIIIEee BpeMsl MpU3HAETCS
OJTHOW M3 IPHUOPHUTETHBIX TI00ATBEHBIX KOJIOTHICCKIX
npo6uieM. [ToBbIIIEHHOE CO/lepKAaHUE JaHHBIX JIEMEH-
TOB B KOMIIOHEHTaX IPHUPOAHON Cpelbl HapyIiaeT Onuo-
F€OXMMHUYECKOE PAaBHOBECHE JKOCHCTEM M IpPEJCTaB-
JSET CephE3HYI0 YIpo3y UL 3I0pOBBS YeJIOBeKa
[10,c.780]. OcobenHno octpo 3Ta mpobiaema MpPOsBIs-
€TCsI B TOPHBIX PETHOHAX, I7I€ aKTHBHBIE Te0JMHAMUYe-
CKHE TIPOIIECCHI, BBHICOKAs CTETNEHb aHTPOIIOTCHHOTO
BO3JICMCTBUSL U HEAOCTATOYHBIM YPOBEHb IKOJIOTHYe-
CKOTO MOHHTOPWHTA CHOCOOCTBYIOT YCKOPEHHOMY
HAKOIUICHUIO U MUTPALUU TOKCUKAHTOB.

Oxmnb1it cxion boneimoro KaBkasa, npeacrasiis-
oI COOOM OAWMH W3 KIFOYEBBIX MPHPOJHO-TEOTpa-
(udeckux pernoHOB A3epOaiikaHa, XapaKTepH3yeTCs
BBICOKOM 3KOJIOTMYECKOH Ys3BUMOCTHIO. B mpenenax
storo Makpoperuona IllexnHcko-I"abamuHckas 30Ha
BBIJICIISIETCS. HE TOJIBKO CIIOXKHON MOP(OIOTHEH pelrb-
eda, HO ¥ 3HAYUTEIHHBIM YPOBHEM XO3SHCTBEHHOM
Harpy3kd, BKIIOUas WHTCHCHBHOE CEJIbCKOE XO3Sii-
CTBO, pa3BUTHE TPAHCIIOPTHOW MH(PACTPYKTYPHI, TY-
PHUCTHYECKYIO AESITEILHOCTD U JAp. DT (HaKTOPHI CITO-
COOCTBYIOT aKKyMYJISIIIUHA TSDKEIBIX METAIJIOB B MOY-
BEHHOM M BOJHOM IIOKPOBE, AaKTUBHU3UPYIOT MX
OMOTCOXMMHMYCCKHE LHUKIBI M HAPYNIAKT YCTOHYH-
BOCTB 3KOCHCTEM [2, c.45].
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Llens HacTOSIIErO MCCIEIOBAHMS 3aKIIIOYACTCS B
KOMIUIEKCHOH OIIEHKE CTENCHM 3arps3HEHHS IT0YBEH-
HOTO TOKpoBa TsokEnpMu Metamiamu (Pb, Cd, Zn, Cu
u 1p.) Ha Tepputopun Llleknnacko-I"abannHCKOTO peru-
OHa, a TaKXKe B MACHTHU(UKAIIUH ITOTCHIIHAIBHBIX HC-
TOYHHUKOB 3arps3HEHUS M aHAN3E MX SKOJIOTHYCCKIX
nociencTsuid. Oco0oe BHUMaHHE YAEISIETCS COTOCTaB-
JICHUIO TIOJIyYEHHBIX JAaHHBIX C MeEXIyHapOIHBIMHU
HOPMaTHBHBIMH 3HAUCHHSIMH, a TAK)XKE€ OIIEHKE I'€0dKO-
JIOTUYECKUX PHCKOB, CBSI3aHHBIX C BBISIBICHHBIMHU
YPOBHSIMH 3arpsI3HEHHUS.

AXTyaJIbHOCTh HCCIIEZOBaHUS 00yCJIOBIIEHA OT-
CYTCTBHEM PETyJSIPHOTO 3KOJOTHIECKOTO MOHHTO-
pHUHTa TSHKETBIX METAJUIOB B YKa3aHHOM pETHOHE, He-
CMOTpSI Ha OYEBUIHYIO HEOOXOMMOCTh TAKUX padoT B
KOHTEKCTe 00eCTiedeHNs YCTOHINBOTO (hyHKIIMOHUPO-
BaHUS IPUPOTHBIX SKOCHCTEM.

Kparkasn XapakrepucTuka IIpupoano-
I'eorpadguyeckux YcioBuii: ITexuncko-
["abanuHCKUI PErHOH PACIONIOKEH Ha FO)KHOM CKIIOHE
bompmoro  KaBkaza ©  OTNIMYaeTCs  CIIOKHOIM
penbeHON CTPYKTYpOH, OOYCIIOBJIEHHOI MPHUPOIHO-
reorpaYeCKUMH  OCOOCHHOCTSIMH JIaHHOW  30HBI.
Teppuropust XapaKkTepu3yeTcs KaK
MOP(OCTPYKTYPHBIM pa3HOOOpa3meM, TaK M BBEICOKOM
naaamadTHON MO3aNnYHOCTBIO [5,c.545].
[IpeobmamatoT CpegHETOpPHBIE ©  BBEICOKOTOPHBIE
dopMer  pembeda, TpH  ATOM  MaKCHUMaJbHBIE
abcoNoTHBIE BBICOTHI  fmocturaioT 3500 mMeTpos.
FO>xHBIE CKIIOHBI TOP TUIABHO IIEPEXOIAT B IPEATOpHBIC
PaBHUHBI C XapaKTCPHBIMU HAKIIOHHBIMU TCPpaCcaMu.

KnumaTt permoHa OTHOCHUTCS K THIY YMEPEHHO
Témoro u BinaxHoro. CpepHerojoBas Temreparypa
kosebnercas B mpenmenmax 10-12°C, a romomoe
KOJINYECTBO 0caakoB cocTasiseT oT 600 1o 1200 mm.
YKka3aHHBIE KJIAMATHYSCKHE MapaMeTpsl HMEOT
Ba)XHOE 3HAYCHUE KaK JUTS BEJICHHS
CEIICKOXO3SMCTBEHHON [IEeSATeIhHOCTH, TaK W JUIS
WHTCHCU(HUKAIIMKA TPOLECCOB  BHICIAYNBAHUSI B
MTOYBEHHOM ITOKPOBE.

C reoJorm4eckoil TOYKH 3pPEHHSA, TEPPUTOPHUS
NMPpEUMYIICCTBEHHO peaACTaBJICHA OTJIOXCHHUAMU
IOPCKOH, MEJIOBOM U TpeTHYHOU cucteM. Kpome Toro,
PEerHoH  pacmlojioKeH B 30HE  IOBBILIEHHOMN
TEKTOHMYECKOW aKTUBHOCTH, 4YTO CIIOCOOCTBYET
Pa3BUTHIO OPO3HOHHBIX MPOLECCOB M  SIBICHHUMN
TPaBUTAIIMOHHOI'O0 CMEIECHHUA, TAKHUX KaK OIIOJI3HHU U
00BaJIEI.

[ToyBeHHBII MOKPOB pErvoHa BKIIOYAET T'OPHO-

JecHble, Oypble TOpHO-JECHBIE IIOYBBI, a TaKXe
MaJIOMOIIHbIE  IEOHUCTO-KAMEHHUCTBIE  CyOCTpaThI
c1abopa3BUTHIX  MOYBEHHBIX mpoduield. JlecHoi

IIOKPOB COCTOUT B OCHOBHOM M3 HIMPOKOJMCTBCHHBIX
opoJ, BKIIt04ast Oyk, ay0, rpad, KI€H U APyrHe BUABL.
OTH HUTOICHO3BI HIPAIOT BAXKHYIO POJIb B a0COPOITHH

TAKENBIX METaJJIOB u nux y4acTuu B
OMOTEOXMMHYECKUX ITHKIIAX.

AHTpPOIIOTEHHOE  BO3JIEHCTBHE B  pEruoHe
BBIPAXKACTCS IPEUMYLIECTBEHHO B BUJIE
CEJIbCKOXO3SIIICTBEHHOTO ~ UCTONB30BaHUsl  3€MeEJlb,

pa3sBUTHM TPAHCIOPTHOM CETH U TYypUCTHUYECKOH
MHQpacTpyKTypsl. YKazaHHbIE BHIbl AESTCIHHOCTH
YCUJIMBAIOT HArpy3Ky Ha HOYBEHHO-THUAPOIOTUIECKYIO

cpeany, CHOCOOCTBYSl NOBBIIIEHHOMY IIOCTYIIJIEHHIO
TOKETBIX METAJUIOB B IPUPOAHBIE KOMIIOHEHTH U UX
AKKyMYJISAINH.

MeTtoasl uccaegoBaHUsA. MeToo0JIOTHYEeCKUN
MOAXOJ, NMPUMEHEHHBIII B [aHHOM HCCIEIOBAHUH,
HaIpaBJICH HA BBIIBICHHE WMCTOYHHKOB 3arpsA3HEHUS
TOHKETBIMA METAIJIAMH, OIICHKY CTETICHU HX MPOCTPaH-
CTBEHHOTO pacrpefielieHus B TOYBEHHOM IOKPOBE, a
TaK)Ke aHalIu3 YpPOBHS HUX JKOJOTHYECKOTO BO3MACH-
cTBUsl. [l MOCTHIKEHHWS MOCTAaBJICHHBIX IeNied wuc-
MOJIb30BANIUCh ~ KOMIUIEKCHBIE METOJIbl:  TOJIEeBBIE
HAOJTIOICHUS, JTabOPaTOPHBIC aHAM3BI U KapTorpadu-
YEeCKHe TEXHOJIOTHH.

1. OTbop 1 coop mpob.

[TouBennsie poOwI ObLTH cOOpaHBl B 12 pempe-
3CHTAaTUBHBIX ITYHKTaX, OXBaTBHIBAIOIINX pa3IHMYHBIC
narnmadrasie tansl lexkuHackoro u [MabammHCKOTO
paiionoB. OT60p poBoamcs ¢ rryounsl 0-20 cM ¢ uc-
M0JIb30BaHUEM CTEPHIIBHOTO 000pynoBanus. OOpasiibl
MOMEIIATINCh B TepMETUYHbIE KOHTEHHEPHI U JOCTaBIISI-
JIUCH B TaOOpaTOpHIO IS Iocieryronero ananusa. Ha
KaXJOM IIyHKTE Iepe OTOOpOM YAaisics TOBepX-
HOCTHBIA PacTUTENBHBIN CIIOW, OTOMpajcsS TOMOTEeH-
HBII I0YBEHHBII T'OPU30HT.

2. JlabopaTopHBIC aHATH3HI.

JlabopaTopHBIe HccaeqOBaHUS COOpPaHHBIX MOY-
BEHHBIX IIPOO MPOBOIIITUCH 110 CIICAYIOIAM HaIpaBJe-
HUSIM:

- Ompenenenne mokasarens pH (BomopomHbIit
MOKa3aTeb);

- OmpeneneHue coaepxanus o0IIel opraHuye-
CKOM Macchl (KaJTOpUMETPHUIECKUI METON);

- KonmuecTBeHHOE OIpefeNieHNe COep KaHUg
Tsoxénpix metaiios (Pb, Cd, Zn, Cu) MeTo10M aTOMHO-
abcopOrmonHo# criektpockomnun (AAC);

- OrteHka OMOJOTHYECKON TOCTYITHOCTH METalI-
JIM4eCKUX coJieit MmeTogoM skcTpakuun DTPA.

PesymbTaTthl aHANHM30B COMOCTABISUIACH C TIpe-
JIenmpHO  pomycTuMbiME - KoHIeHTpamusamu  (ITJK),
yrBepxkaéHHbIMU FAO u BO3.

3. Kaprorpadudeckue W CTaTUCTHYECKHE Me-
TOJIBI.

ITonmy4yeHHble qaHHBIE OBUTH BU3yaJIM3HPOBAHBI C
npuMeHeHueM reouHgpopmanuonnsix cucrem (I'MC),
YTO MO3BOJHJIO TOCTPOUTH KapThl 30H 3arps3HEHUS.
Jlnst craTucTUIecKol 00pabOTKH MCTIOIh30BAIUCH ME-
TOJIBI KOPPEISIIMOHHOTO M TUCIIEPCHOHHOTO aHAIN3a
[3,c.100]. VYcranaBnuBaduCh 3aBUCUMOCTU MEXIY
YPOBHSIMH 3arpsi3HEHHS W JIAHAMA(QTHBIMUA TapameT-
pamu (BBICOTa, TUI ITOYBHI U JIp.).

4. TIlpenBaputeiibHasi OLEHKa 3KOJOTHYECKOTO
pucka.

[ ompeneneHus CTENEHU 3arpI3HEHHOCTH HC-
CIIEZIOBAaHHBIX MTOYB PACCUNUTHIBAIICSA MHIEKC T'€03KOIIO0-
rudeckoro pucka (I'9P) mo cnenyromeii hopmye:

C‘.
1 1
ror-Ei (2. w7)
C
rue:
Ci— (axTuueckast KOHIIEHTPAIHSA i-TO METaIIA,
Coi— (oHOBOE 3HAYEHHUE COACPKAHHS JAHHOTO
MeTaia,
Wi— x03QPUIMEHT TOKCUIHOCTH MeTaslIa.
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Tabnuna 1.
KoHuleHTpanuu TSKEIbIX METAJUIOB B MOYBEHHBIX 00pa3nax (Mr/Kr)
MyHkT oT- Pb (Ceunemn) Cd (Kaamuii) Zn (InHk) Cu (Menap)
oopa
Ml 48.5 1.12 95.4 42.3
M2 32.7 0.75 81.6 35.2
M3 57.9 1.56 102.3 49.1
M4 28.4 0.68 76.8 31.7
M5 45.1 1.02 89.5 39.6
IJIK FAO 50 1.0 100 40

Ipumeuanue:llpenensao nmomyctumble KoHmeHTparwu (ITJK) yxasamer mo mamaeiM FAO (2021),

ycpenuaénnsle o crpanam EBpomst u CHI.

AHanu3 pe3ynbTaToB:M13 NpencTaBIeHHBIX OaH-
HBIX BUAHO, 4TO B Toukax M1, M3 u M5 HabmomaeTcst
MPEBBIICHAUE TOMYyCTHMBIX YPOBHEH COonepkaHus Kaj-
mus (Cd), ceunna (Pb) u meau (Cu). OcobeHHO 3HaUn-
TENBHBIM SIBJISIETCS] COAEPKAHNE CBHHIIA B IyHKTE M3
(57.9 mr/kr), uto npesbrmaet [1JIK Ha ~15.8%. Takas
KOHIICHTPAIMS MOXET OBITh 00YyCIIOBIICHA TEXHOTEH-
HBIM BO3IEHCTBUEM — B YAaCTHOCTH, OJIM30CTBIO K
TPaHCIIOPTHBIM MapIIPyTaM HJIH HCTOPUYECKHMH 3a-
IPA3HEHUSAMU IIOYBbL. BBICOKMH YPOBEHb MEAU MOKET
CBHJICTEIECTBOBATh O MPUMEHCHUH AarpOXMMHKAaTOB
WK BO3AECHCTBUM CTaphIX METAJUIMYECKUX KOHCTPYK-
IIMH 1 TpyOOIIPOBOIOB.

3Ha4yeHUs [IMHKA B LIEJIOM HaXOJATCS B Iperenax
JOIYCTUMBIX HOPM, OZHAKO B ITyHKTe M3 mpubmmxa-
IOTCS K KPUTHYECKOMY YPOBHIO.

PesynbraTel n o6cykaeHne: AHAIN3 TIOYBCHHBIX
00pa3noB, OTOOPaHHBIX U3 YETHIPEX OCHOBHBIX ITyHK-
ToB B npenenax lllekunckoro u ["abamuHCKOTO paiio-
HOB, TOKa3aJl, YTO KOHIIEHTPAI[MH HEKOTOPBIX TSIKE-
JBIX METAJUIOB TPEBBIIIAIOT YCTAHOBJIECHHBIE CaHH-
TapHO-IKOJIOTHYECKUE HOPMAaTHUBBL. CormnacHo
JAaHHBIM, TIpejacTaBieHHbIM B Tabmuie 1, ocoOeHHO
BBICOKHE YpOBHH 3adyUKCcHpoBaHbI 11 cBuHIA (Pb) u
IIUHKA (Zn), IPEeBHIIAIOIINE MPEIeIbHO JOIMYCTHMbIC
3HaueHus1, pekomenaoBanHele FAO.

Tak, B myHkre ['abana—2 KOHIIEHTpauusi CBUHIIA
coctaBmwia 64.2 Mr/kr, yTo Ha 28% NpEeBBIIACT TUMHUT
FAO (50.0 mr/kr). OmHOBPEMEHHO COJIEPIKAHUE IMHKA
B 9TOH Touke gocturio 121.6 mr/kr, [4, ¢.223] 9To nipe-
BbIIaeT HopMmaTtuB Ha 21.6%. B cmyuae ¢ xaamuem
(Cd), 3HaveHus, IpeBBIIIAOIINE TPEACITHHO TOMYCTH-
MblIe, ObUTH 3aduKcHpoBaHbl B MyHKTax [llexn—2 u I'a-
6ama—2 — 1.12 u 1.27 Mr/Kr cOOTBETCTBEHHO (IpH
TTJIK 1.0 mr/kr).

BeposiTHbIe IPUYMHBI BBISIBICHHOTO 3arpsI3HEHUS
BKITIOYAIOT CJIEAYIOIINE OCHOBHBIE (DaKTOPHI:

- AHTpONOreHHOe BO3JEICTBHE, CBA3aHHOE C
MCIIOJIb30BaHUEM MECTHUIIAOB U MUHEPATBHBIX y100-
pPEHHIl B CEIBCKOM XO35HCTBE, a TaKXKe HAKOIICHHEM
CBUHIIA ¥ MEJH BJI0JIb aBTOMOOMIIBHEIX JI0POT;

- Typucruyeckas nesTeIbHOCTh M TOCTHHUYHAS
WHPPACTPYKTypa, B UYaCTHOCTH, HedIPPEKTUBHOE
YIIpaBJIEHUE CTOYHBIMH BOJIAMH;

- IlpupomHblii reoxuMudeckuii GoH — HAIH-
4yle MUHEPAIN30BaHHBIX MOPOJ C BBICOKUM COJEpikKa-
HHEM METaJUIOB B IPUITOBEPXHOCTHBIX CIOSX.

3naveHus pH mouBBl BapbUpOBANIM B Ipeenax
6.0-6.5, 4o yKa3BIBAaeT Ha CIIA0OKHCIIYIO Cpeay, CIIO-
COOCTBYIOIIYIO NOBBIIICHHO! MOABMXHOCTH TSDKENBIX
METAJUIOB U UX 0oJiee IETKOMY YCBOCHHIO PACTEHUSIMU.
Conep:kaHre OPraHMYECKOTO BEIECTBA HAXOIMIOCHh
Ha cpeaHeM ypoBHe (2.8-3.5%), uto B onpenaenéHHoOM

Mepe MOXKET 3aMEIUISITh MUTPALMI0O METAJUIOB B I0Y-
BEHHOM npoduue.

CTaTUCTUYECKUH aHaIN3 MPOJEMOHCTPUPOBAT
MIOJIOKUTEIIBHYI0 KOPPEISILIMI0 MEXAY YPOBHEM 3a-
TPSA3HEHUS M TAaKUMH (aKTopaMu, Kak OIHM30CTh K
TPaHCIIOPTHOW MH(PACTPyKType, THUIl MOYBBI U OCO-
6erHocTH penbeda. OCOOCHHO BBHICOKHE ITOKA3aTeIH
3arpsi3HeHUs! ObUTH 3a()MKCHPOBAHBI B IPEATOPHBIX 30-
Hax.

B menom, pe3ynbTaThl HCCIEIOBaHHUS YKa3bIBAIOT
Ha HaJIMYHE JIOKAJBHOTO M 30HAIBHOTO PHCKa 3arpsi3-
HEHMs TSKEIBIMU MeTajuiaMu B npenenax leku—Ia-
OaIMHCKOTO perHoHa. DTO MPEACTABISIET MOTEHINAIIb-
HYIO YIPO3y KakK JUisl JI0I0POJIHs TTIOYB, TaK U JUISl 3110~
poOBbsl MecTHOTO HaceneHus. Ha crexyromem stame
HE0OXOIMMO MPOBECTU YIIIYOJIEHHYIO T€0IKOJIOTHYE-
CKYIO OIICHKY BBISBIICHHBIX PHUCKOB.

IKOJIOTHYECKHE H T'e0IKOJIOTHYeCKHE pe3yJib-
TaThl: Pe3ynbTaThl HCCIeNOBaHMWA IIOKa3alH, YTO
HakorieHue Tsxkénsix MetamwioB (Pb, Cd, Zn, Cu) B
nouBeHHo# cpene IOxHoro ckiona bosbmoro Kag-
kaza, ocooeHHo B Illeknnckom u ["abammHCcKOM paifo-
Hax, YrpoKaeT CTA0OMJIbHOCTH M YCTOWYHBOCTH YKOCH-
creMbl. Takoe 3arps3HEHHE BBHI3BIBAET W3MEHEHHS B
OMOTeOXMMHYECKUX IIMKJIaX U CIIOCOOCTBYET HaKOILIe-
HUIO TOKCHYHBIX 3JIEMEHTOB B IIEIH «I10YBA-PACTEHHE-
YEJIOBEKY.

Dkonoeuyeckue nocredcmeus: I1oBbiIeHHe KOH-
LEHTPAIMH TSHKENIBIX METAIJIOB B TI0UBE CHIDKAET MHUK-
POOHOJIOTHYECKYI0 AaKTHBHOCTh, YMEHBILAET AEATEIIb-
HOCTB TOJIE3HBIX MUKPOOPIaHM3MOB U OCJIA0JISIET Mpo-
1ieccsl 00pa3oBaHMs TyMyca.

PacTuTenbHOCTh yCBamBaeT 3T METAJUIbl 4epes3
KOpHH U nepesiaéT ux Ha Ooiee BEICOKHE TpOopHIECKHe
YPOBHH, YTO HETaTHBHO CKa3bIBAETCSl HA MPOAOBOJIb-
CTBeHHOI1 6e3omacHocTH [6, ¢.1520].

[Mporecc 6HOAKKYMYIISLIUK IPUBOIUT K TOMY, YTO
KMBOTHBIC W JIIOAW NPHUHUMAIOT 3TH METaJUIbl KOC-
BEHHO 4epe3 IHUIIY U BOJY.

Teooxonocuueckue pesynromamor u pucku: Ilo-
CKOJIbKY 3arpsi3HEHHbBIE TEPPUTOPUH PACIIOIOKEHBI B
MIPEATOPbSX U JIOJIMHAX, CYIIECTBYET BHICOKHN MOTEH-
LUaJ JJIsl paclpOCTPAHEHUs 3arpsI3HSIOLIMX BELIECTB
Ha OoJiee IHPOKHE TEPPUTOPUH YePe3 IPO3HIO0 U BOA-
HBIE TOTOKH.

OrpaHuyeHHasi CHOCOOHOCTh 9KOCHCTEM K caMo-
OYMIICHUIO 03HAYAET, YTO 3arps3HEHHE COIPOBOXK/IA-
eTcsl 10AroCpOoUHbIMHU 3 dexTamu.

Pacuétsl reoskomorndeckoro pucka (I'OP) moka-
3aJH, 4To MyHKTHI ['abana-2 u lllexu-2 MOXHO OTHECTH
K «30HaM CpPEIHETO PUCKa», a IPyrue IBa MyHKTa — K
«30HaM HH3KOTO PUCKa».
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OcoOcHHO B paiioHax ¢ PUCKOM 3pO3HH, CYIIEe-
CTBYET BBICOKasi BEPOSTHOCTH IEPEHOCA THX METall-
JIOB B HU3MEHHOCTHU (pyclia peK, CeIbCKOX03siICTBEeH-
HBIC 36MJIN ).

OTH pe3ynbTaThl YKa3bIBalOT HA HEOOXOAUMOCTH
YCHIICHHSI SKOJIOTHYECKOTO MOHHTOPWHTA B PETHOHE,
y4éTa UCTOUHUKOB 3arpsA3HeHUs (HapuMep, Ipuopex-
HBIE 30HBI JIOPOT, NHTEHCUBHBIE CEIbCKOXO3SIICTBEH-
HBIC TCPPUTOPHUH) U MIPUHATUSI KOHKPETHBIX MEPOIPH-
SITUH 11O SKOJIOTMUECKOM JAerpalallui 3TUX BEILECTB.

Pe3yabTaTsl M pekoMenaauum: Pe3ynbraTel uc-
CIIeZIOBAaHUS MOKA3aJIH, YTO HAKOIUICHUE TSDKENIBIX Me-
tawos (Pb, Cd, Zn, Cu) Ha KOxHoM ckione IllexuH-
ckoro u ['abammHCKOTO palilOHOB MPEICTABISAET TOTEH-
LUAbHbBIE PUCKH JISI MECTHBIX DKOCHCTEM U 3JJ0POBBS
yenoBeka. OCOOEHHO KOHIIEHTPAINH TAKUX METAJJIOB,
kak csuHell (Pb) u muHk (Zn), MpeBBIIAIOT YCTaHOB-
JeHHble BceMupHO# opranuzanueil 3ApaBoOXpaHEeHUs
(BO3) HOpMaTHBBI B HECKOJIBKMX TOUKaX. ITO YKa3bl-
BaeT Ha BO3MOXKHOCTB IIIMPOKOTO PACIIPOCTPAHEHUS 3a-
TPSA3HEHUS U CepbE3HBIE U3MEHEHUS B 9KOCUCTEMAX [7,
c.150].

Ha ocHoBe nonmy4eHHBIX Pe3yabTaTOB CleAyeT 00-
paTUTh BHUMAaHUE Ha CIEYIOIINE MOMEHTHI:

1. HakomneHnne TsOKENBIX METAIUIOB CHIDKACT MUK-
POOHONIOTUYECKYI0 aKTHBHOCTh B IIOYBE, YTO YCIIOXK-
HSCT YCBOCHHE PACTCHHSIMH MHHEPAJIbHBIX MHTATEIb-
HBIX BELIECTB M OKa3blBaeT HEraTUBHOE BIIMSHUE Ha
MPOAYKTHBHOCTD.

2. buoakkymymsiiusi MeTajsIoB MPUBOAMT K UX
HAaKOIICHUIO B PAaCTCHUAX, YTO UYepe3 IHUIIEBYIO Iie-
MOYKY MOKET BBI3BATh MPOOJIEMBI CO 3JOPOBLEM Y JKHU-
BOTHBIX M YeJIOBEKa

3. Dpo3ust ¥ BOJHBIE IOTOKU B MPENTOPBIX U J0-
JIMHAX TIOBBIIIAIOT BEPOSATHOCTH IEPEHOCa TIKEIBIX
METaJJIOB Ha OoJiee MUPOKUE TEPPUTOPUH, UTO YBEIIU-
YUBAET BO3JICHCTBHE 3aTPS3HCHISI HA TCOCUCTEMY.

Pexomennanum:

1. YcuneHnue 3K0J0ru4eckoro MOHUTOpHUHra: Jis
KOHTPOJISI 32 HAKOIJICHHEM TSDKENBIX METaIOB B
TIOYBE ¥ MIX BO3/ICHCTBHEM Ha IKOCUCTEMY HEOOXOIIMO
CO371aTh PETYISPHBIE CUCTEMBI SKOJIOTHUECKOTO MOHH-
TOpUHTAa, OCOOCHHO B pallOHAX C MHTCHCHBHBIM CEJb-
CKHMM XO3SIICTBOM U TPaHCIIOPTHBIMU MapIIpyTaMHu.

2. [Ipumenenue TexHonoruit ounctku: Ha 3arpss-
HEHHBIX TEPPUTOPHUSAX CIEIYyEeT UCTIOIB30BATH METOIbI
OYHMCTKH MTOYBBI, TAKHE KaK PUTOMYKIHPOBaHUE H (HU-
TOpeMeauaIysi, 9YTO TO3BOJUT CHU3HUTH YpPOBEHH 3a-
rpsi3HeHus [9, c.15].

3. TloBeImieHNEe OCBEAOMIEHHOCTH W 00pa3oBa-
HUS: BaXXHO TPOBECTH TNPOCBETHTENBCKYIO padoTy
Cpel MECTHBIX COOOIIECTB, OCOOCHHO cpean padoT-
HUKOB CEITLCKOTO X03SIICTBA M TypU3Ma, 00 3KOJIOTHYIe-
CKHX U 3JI0POBBEOMACHBIX MOCIEACTBUSIX TSHKEBIX Me-
TaJJIOB. DTO CIOCOOCTBYET COXPAHEHHIO SKOCHCTEMBI
Y TIPEJOTBPALLCHUIO 3aTPS3HEHHUS.

4. OmeHKa TE0’KOJOTHYECKHX pHUCKOB: Jlyis
OLICHKH BO3JEUCTBUS TSDKENBIX METAJUIOB Ha ecTe-
CTBEHHBIH (DOH, MOYBY M OHMOIOTHYECKHE IIPOLIECCHI

ClIelyeT IPUMEHATh T'€0IKOJOIMYECKUE HHJIEKCHI
pucKa. DTO TO3BOJUT 0OJiee TOYHO TPOTHO3UPOBATH
MMOTCHIMATBHBIC MOCACICTBHS IS SKOCHUCTEMBI U [IPHU-
HATH COOTBETCTBYIOIINE MEPHI.

5. PerynupoBaHue NpOMBIIUIEHHOW JE€ATEIbHO-
ctu: J{7s mpenoTBparieHus 3arpsa3HeHus, BEI3BAHHOTO
YBEIIMYCHUEM WHTCHCUBHOCTU TNPOMBINUICHHON Jesi-
TETHHOCTHU B PETHOHE, HEOOXOTUMO BHEAPUTH COOTBET-
CTBYIOIIIME DKOJOTUYECKHE 3aKOHBI U PEKOMEHJIOBAThH
MPEIIPUATHAM HCTIONB30BaHNE YHCTBIX TEXHOJOTHH
[8, c.180].

OTH pEeKOMEHIAINH TOMOTYT CHHU3HTH BIMSHHE
3arpsi3HEHUS TSDKENBIMHA METaJUIAMU Ha SKOCHCTEMBI U
3I0pOBBE YETIOBEKA B PErHOHE, CO3/1aBasi 0ojiee 310po-
BYIO U YCTOMUMBYIO CpEAy.
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Abstract.

The article is devoted to the study of the role of artificial intelligence (Al) and no-code platforms in the
automation of online business. It examines the possibilities and limitations of these technologies, their impact on
the efficiency of business processes and the competitiveness of companies. The current situation in the field of
automation is analyzed, and examples of successful applications of Al and no-code solutions in various areas of
online business, such as marketing, data analysis, customer interaction, and business process management, are
given. The problems and challenges associated with the introduction of these technologies, as well as the prospects
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Knrouegvie cnosa: asmomamusayusi, OHIQUH-OUSHEC, UCKYCCMBEHHBIU UHMENNEKM, no-code niamgopmel,
UHMENNeKMYANIbHASL A8MOMAMU3AYUS NPOYECCos, Yugdposuzayus, busnec-a¢h)@ekmusHocms, mexHoaio2uu, pooo-

musayus, yugposas mpanc@opmayusi.

Key words: automation, online business, artificial intelligence, no-code platforms, intelligent process auto-
mation, digitalization, business efficiency, technology, robotics, digital transformation.

C pa3ButHeM IU(PPOBBIX TEXHOJIOTHH M POCTOM
KOHKYPEHLIMM B OHJIAiH-cpene, NpeANpHHUMATEIN
CTAJIKUBAIOTCA ¢ HEOOXOAUMOCTBIO ONITUMHU3ALINK On3-
HEC-TIPOIIECCOB /IS JOCTIKEHHS YCTOHYNBOTO yCIexa.
Opanmu u3 Hamboinee 3()(HEeKTUBHBIX MHCTPYMEHTOB
JUI HOBBIIIEHHSI IPOU3BOAUTENBHOCTH U KOHKYPEHTO-
CIIOCOOHOCTH SIBJISIOTCSI TEXHOJIOTUH aBTOMaTH3alMH,
B TOM 4Hcle UCKyccTBeHHBIH mHTeiuiektT (W) u no-
code m1aTopMbl. ITH UHCTPYMEHTHI MIPEAOCTABIISIOT
BO3MOXKHOCTb CYIIECTBEHHO COKPAaTHTb BPEMEHHbBIE U
(buHAHCOBBIE 3aTPATHI Ha BHINOJHEHHE PYTHHHBIX OIle-
panmif, a TaKkKe YIy4IIUTh KadyeCTBO OOCITYXKHBAaHUS
KJIMECHTOB, IOBBICUTH TOYHOCTh OHW3HEC-aHANIM3a |
YCKOPHTD NPUHATHE PEIICHUH.

OpHaKo HECMOTpSI Ha HHTEPEC U Pa3BUTHE B AaH-
HOW 00jacTH, BHEAPEHUE 3TUX TEXHOJIOTHH Ha Ipax-
THKE TpeOyeT TITyO00KOro HOHNMaHHMS UX MMOTEHINANIa U
BO3MOXKHBIX OIpaHHUYEHH. B CBSI3U ¢ 3TUM, BaXHO HC-

ciieioBath, kak I u no-code peienus BAusioT Ha 3¢-
(EeKTUBHOCTh OHJIAWH-OM3HECA W KaK WX WHTErPaIfHs
MOJKET OBITh peaTn30BaHa Ha MIPAKTHKE.

OmuaitH-6m3HeC — 310 hopMa mpeAnpUHUMATETb-
CKOW JIesITeNIbHOCTH, OCHOBAHHAsi Ha HCIOJIb30BAHUH
WHTEPHETA JJIs1 B3AUMOJICHCTBUS C KIIMCHTaMU U MapT-
HepaMmH. DTo Ou3HEC, B KOTOPOM OIEpaliy, Mpojaxa
TOBApOB WJIN YCIIYT, @ TAK)K€ MAPKETUHT U B3aUMO/JIEH-
CTBHE C KJIMEHTaMH IIPOMCXOMSAT Yepe3 OHJIaiH-TUIaT-
(hopMBI, Takue Kak BeO-calThl, MOOWIIBHBIC TIPHIIOKE-
HUSI ¥ COIIMAJIbHBIE CeTH. B oTiimune oT TpajnIMOH-
HOoro Ow3Heca, OHJAWH-OM3HEC HE OrpaHUYEH
reorpadueid ¥ TO3BOJIAET KOMITAHUSM paboTaTh Ha
rio6aabHOM ypoBHe. [10sIBJIeHHE MHTEPHET-TOPTOBIIH,
OJICKTPOHHBIX IUIATCKHBIX CHUCTEM U OHJ'[aI\/'IH-MapKC—
THUHTAa OTKPBIJIO HOBBIE BO3MOKHOCTH JJIA CTApPTAIIOB U
KpPYITHBIX OpraHU3aIHii.

ABTOMaru3anus OHJAaWH-OM3HECa OXBaThIBACT
TIPOLIECCHI, CBSI3aHHBIE C HCIIOJIb30BAHUEM TEXHOJIOTUI
JUISL 3aMEHBI WIIM YIIPOLEHUS YEIOBEYECKUX YCUIINI B
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BBINIOJIHEHUH 3ajlad, TaKMX Kak o0paboTka 3aKa3os,
YIPaBJICHUE OTHOUICHHUSMH C KIMEHTaMHU, aHAITU3 JIaH-
HBIX, 00pa0oTKa IIaTexel u qpyrue oneparim, KOTo-
pble TPAAUIMOHHO BBIMOIHSIINCH BPYUHYIO.
UckyccrBennsrii uaremiekt (M) B mocnemHue
TOZIbI CTall HEOTHEMIIEMOIl YaCThIO MPOIIECCa aBTOMA-
TH3AIIH OHIaiH-On3Heca. I HaxouT mmpoKoe MmpH-
MCHCHHE B TaKUX O0JIACTIX, KaKk 00pabOTKa M aHAIH3

OOJIBIINX NaHHBIX, YIYYIIEHUE KIMEHTCKOIO CepBHCa,
npeicka3aHue MOTPeOHOCTEH MMOJIb30BaTENeH, a TakKe
ONITHMU3ANNS MapKEeTHHTOBBIX U OHM3HEC-TIPOIECCOB.
HUcnonp3oBanne N1 noMoraer KOMIaHusM MOBBICUTh
3¢ ($EeKTHBHOCTD, CHU3UTH ONEpAIIOHHBIC 3aTPaThl U
YIIy4YIIATh Ka9ecTBO oOCIyxuBaHus (Tabnmma 1).

Tabmuma-1

HpnMeHeHne HCKYCCTBCHHOI'O MHTCJ/IJICKTA B OHJIAH-0OM3Hece

O01acTh NPUMeEHEHUS

Ilpumenenne UN

IIpenmymiecTBa

AHanu3 JaHHBIX

HpOFHO3I/IpOBaHI/Ie MOKYIaTeJIbCKUX
HpeﬂHO‘ITeHHﬁ, IIOBCACHUC HOTpe6HTeJ’Ieﬁ

[ToBblIIeHNE TOYHOCTH
MIPOTHO30B, YIIy4IlIeHUue
CTpaTerui 3aKymnoK

YMeHbLICHHE 3aTpar Ha

O6cnyxuBaHue
Yar-60ThI, BUPTYaJIbHBIC ACCHCTCHTHI 00CITy)KMBaHUE, KPYTIIOCYTOTHAS
KJIHCHTOB
TOJIIEPIKKa
IMoBbIIIEHHE KOHBEPCHH,
[epconanusanust [epcoHaTN3UPOBAHHBIE MIPEIOKEHHS,
YBEIHYEHHUE JOSITLHOCTH
MapKeTHHra pekIama

KJIIMCHTOB

Jloructuka u YyIipaBJICHUC
3aracaMu

HpOI‘HOSI/IpOBaHI/Ie CIIpoca, OITUMU3 AL
JOCTaBKH

CHIKeHHE H3CPIKCK Ha
XpaHCHHE, MOBBIICHUEC TOYHOCTU
IIPOTrHO30B

Ha ocHOBe JaHHBIX U3 pa3IMYHBIX UCCIICIOBAaHHUH
MOXXHO MOCTPOHUTH JUArpaMMy, HILTIOCTPUPYIOIIYIO

VBeanueHue 10X000B

CHIKCeHHE 3aTpar

Poct npousBoauTensHOCTH Tpyaa

VYnydmenue 3¢ HEKTHUBHOCTH MPOIECCOB

[ToBeImICHHE KadecTBa npoaAyKIHUHN

0%

10%

BJIMSTHUC TIPUMEHCHHA HCKYCCTBCHHOI'O HHTCIIJICKTA
(M) Ha xiroueBbie OM3HEC-TIOKA3aTeNn (PUCYHOK 1).

20% 30% 40% 50% 60% 70%

B JIpoueHT KOMIaHUH, OTMETUBIIUX YIIyUILICHUE

Puc. 1. Brusnue NPUMEHEHUs UCKYCCMBEHHO20 UHmMelleKma Ha Kilrdeesbvle busnec-noxkazamenu

WU takke akTHBHO HCIIOJIB3YETCS [UISl aHAIN3a U
Npe/IcKa3aHus TPEHIOB B Pa3HBIX OTpacisix OusHeca. B
YaCTHOCTH, B OHJIAHH-TOPTOBJIE aJTOPUTMBI MAallMH-
HOTO OOY4YEHUsI aHAIU3UPYIOT II0OBEACHHE N10Ib30BaTe-
Jiell W BBISBJISIOT HOBbIE MOTPEOHOCTH, YTO MO3BOJISET
KOMITAaHHSIM CBOEBPEMEHHO aJIalITUPOBAThH CBOM accop-
TUMEHT [2, ¢. 1479]. CormacHo ucciaeJ0BaHUsIM, OKOJIO
70% xommnanuii, ncnons3ytomux MU nis nporuosupo-
BaHMsI TPEHIOB, JOOWIIMCH YJIy4lICHHS B YIPaBICHUU
ACCOPTHMEHTOM M YBEIWYEHHUH IIPOAAK.

No-code miatdopmbl CTAaHOBSITCS Ba)KHBIM HH-
CTPYMEHTOM JUIs aBTOMATH3alnuy OU3HEC-TIPOLIECCOB B

OHJIaitH-OM3Hece, MPeJOCTABIIsIsI BO3MOXKHOCTh CO3/1a-
HUSL 1 MOAM(UKAINU TPUIOKEHHH 0e3 HeoOXoauMo-
CTH B 3HaHHSAX IPOTrPaMMHPOBaHUSI.

No-code mmardopmbl 06ecieynBalOT BU3yalbHOE
MIPOrpaMMHPOBaHKE, IJI¢ MOJIb30BATEIH MOTYT C TOMO-
mpio rpadugeckoro mHTEpdEiica M madbIoHOB co3aa-
BaThb (byHKHI/IOHaIILHBIe MIPUIIOKEHUA 1 aBTOMATHU3UPO-
BaTh MPOIECCH. Ba)KHO OTMETHTE, UTO 3TH IIATPOPMEI
NpeAiaraloT NperMyLIecTBa Juisi Ou3Heca, BKIIOYAs
CHIDKEHHE 3aTpaT Ha pa3pabOTKy, COKpallleHHEe Bpe-
MEHHM Ha 3allyCK PEIICHHMH M yNpOILCHHE B3aMMOJEH-
CTBUSI MeXny OusHec-moxpazgeneHusimu u  UT-
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otaenamu. VccnenoBaHus MOKa3bIBalOT, YTO HMCIOJb-
30BaHHE NO-code MHCTPYMEHTOB IIO3BOJIAET CHH3UTH
BpeMs, 3aTpadydMBacMoe Ha CO3JaHHEe HOBBIX OHM3HEC-
npuitoxenuit, Ha 40-50% 1o cpaBHEHUIO C TPaAUIINOH-
HBIM [IOAXO0JIOM, ITPH 3TOM CTOMMOCTB Pa3pabOTKHU CHU-
xkaetcs Ha 30-40%.

[Ipumenenne no-code B oHIaitH-OM3HECE:

1) Co3znanue BeO-CaliTOB M NPUIIOKECHUI.

No-code maThopMbl aKTUBHO UCTIONB3YIOTCS IS
CO3JJaHUs ¥ yIpaBleHUs BeO-callTaMi 1 MOOMIbHBIMHU
NPWIOKECHUSIMA. OTH  MHCTPYMEHTHI  MO3BOJISIOT
ObIcTpo 1 Oe3 mpuBJIEYCHUs pa3pabOTUNKOB CO3/1aBaATh
W pa3BepThIBaTh (YHKIHMOHAIBHBIE BeO-CAHTHI, UTO
0COOEHHO BaXKHO JUI MaJBIX IPEINPUATHI U cTapTa-
noB. Ilpumepom Ttakmx maardopm sBsroTes WiX,
Webflow u Bubble, xoTopsie npeamaraior npocTtsie B
HCIIOJIB30BAaHUH KOHCTPYKTOPHI CATOB M aJalTUBHBIC
raGJIOHBI U1 OM3Heca.

2) ABTOMaTH3alMs MapKeTHHTa.

C momoIip no-code pelieHut MOKHO aBTOMATH-
3UPOBATH MHOT'UE MPOLCCChI, CBA3AHHBIC C MAPKCTUH-
rOM: CO3JIaHHE PACCBUIOK, 3aIlyCK PEKJIaMHBIX KamIia-
HHM, yIIpaBJeHUE JIOSIBHOCTHIO KIMEHTOB U cOop 00-

TI03BOJISIET MHTETPUPOBATH Pa3JIMYHbIE HHCTPYMEHTHI U
npuioxeHns, Takue kak Google Sheets, Mailchimp u
Slack, mis aBTOMaTH3aIMK MAPKETHHTOBBIX 3a/1a4.

3) YupasneHne JaHHBIMHU H IIPOIIECCAMIL.

No-code wmHCTpyMeHTHI, Takue Kak Airtable u
Notion, mo3BONAIOT OW3HECAM YIIPABIATH JaHHBIMH,
co37aBaTh 0a3bl JAHHBIX, OTCIICKHUBATH 3aJa9H U IIPO-
eKTbl 0e3 HeoOXOIMMOCTH B CIIOXHBIX TEXHHUYECKHX
pemeHusIX. T mI1aT(opMbl IPEJAOCTABISIOT YI00HbIE
uHTepdeichl AIsl HACTPOWKK M YIIPaBJICHHUS BHYTPEH-
HUMH NIPOLIECCAMU M IPOEKTaMU B KOMITAaHHH.

4) Coznanue CRM-cucrem.

[Tmatdopmsl no-code Takke aKTHBHO HCIIONB3Y-
oTcs  UIA  paspaboTtkm  MHAMBUAYarsHBIX CRM-
CHCTEM, KOTOPBIE ITO3BOJIAIOT KOMITAHUSIM aBTOMAaTH3H-
pOBaTh MPOLECC B3aNMOACHCTBUS C KIIMEHTaMH, BECTH
YUYeT CAETOK M OTCIEKHUBATh NMOTCHIUAIBHBIX KINCH-
TOB [4, c. 137]. IlpumepoM Takoro HHCTPYMEHTA SIBIISI-
ercst ardopmel Podio u Knack, kotopsie mpesa-
Tar0T MHCTPYMCHTBI JJId CO3JaHHUA KaCTOMH3UPOBAH-
HeIXx CRM-cucrem.

[TonynspHble MHCTPYMEHTHI no-code M UX BO3-
MOYKHOCTH IIPEACTaBIICHBI B TA0IULIE 2.

patHoit cBs3u. Hampumep, mnatrdopma Zapier
Tab6numa-2
IHonyasipHble HHCTPYMEHThI NO-code M MX BO3MOKHOCTH
Iaargopma OcHOBHbBIE BO3MOKHOCTH IIpenmymiecTBa
. . JlerKoCTh B HCTIOIH30BaHIH, MHOKECTBO
Wix Co3maHue 1 ympaBicHHE BeO-caifTaMu
1a0JIOHOB
Webflow Co3maHne aganTUBHBIX BEO-CAlTOB C I'mOxocTh B Am3aiiHe, BEICOKAs HACTPOIKa
pacipeHHBIMHA QYHKIUIMHI MTOJIb30BATEIILCKOTO HHTEpdeiica
MoIIHbIE THCTPYMEHTHI JUIS TIOCTPOCHHUS
Bubble PazpaboTka BeO-nipruiIokeHHUH Oe3 Koma MIPHIOKEHUH C BRICOKOH
(YHKIIMOHAJILHOCTHIO
Zapier WHTerparust pa3nuaHbIX CEpBUCOB U IIpocToTa B MHTErpaIiy, aBTOMaTH3ALNSA
aBTOMATH3allMs IPOLECCOB PYTHHHBIX 33134
Airtable Co3pnanue 1 ynpasieHue 6azamu [Ipocroii nuTEpdEiic, MOIIHbIE QYyHKIUH
JITAaHHBIX, IPOEKTaMH JUIs paboTHI C TaHHBIMU
Podio Pa3paboTka KaCTOMH3UPOBAHHBIX WHTerpanus ¢ ApyruMu CEpBUCAMH,
CRM-cucrem THOKOCTH B HACTPOIiKe
. VYripasieHue 3a1ayaMy U IPOEKTaMH,
Notion YHuBepcalbHOCTb, BU3yallbHasi IPOCTOTA
coz/ianue 0a3bl JaHHbBIX

Hcnonb3oBanue no-code miaarhopMm UMeeT psf
npeuMymiecTs (pUCyHOK 2). Cpeau HUX — COKpaIieHne
BPEMEHHU Ha pa3pabOTKy pemIeHHH, JOCTYHHOCTH JIJIs
Henpo(ecCHOHAIOB, BO3MOKHOCTh THOKOW HaCTPONKH
O] MHTUBUIyaJIbHBIC HYXK/IbI OM3HECa ¥ CHIKCHUE 3a-
tpat Ha IT-cnenuanucroB. OHAKO, HECMOTPS Ha 3TH

MPEeUMYIIEeCTBa, CYIIECTBYIOT M OMNpEACICHHBIE BbI-
30BBI, TaKHE KaK OTpaHMYCHHAs THOKOCTh B CIOKHBIX
MPOEKTaX, 3aBUCHMOCTD OT IIaT()OPMBI H BO3MOKHBIC
MPOOIIEMBI ¢ MACIITAOUPYEMOCTBIO U 0€30TIaCHOCTBIO.
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Puc. 2. [Ipeumywecmaa ucnonw3oganus no-code uncmpymenmos 6 busnece

No-code mmaThopMBl SBISIOTCS MOIIHBIM UH-
CTPYMEHTOM Il aBTOMAaTH3allii OHJIalH-Om3Heca. B
TO € BPEMsI, B)KHO IIOHUMATh, YTO No-code permeHns
HE MOTYT 3aMEHHTh 0oJiee CIOXKHBIE M KaCTOMH3HPO-
BaHHBIE [T-pa3paboTKu B KPYIHBIX U BRICOKOTEXHOJIO-
THYHBIX KOMMaHUAX. OIHAKO I MajbIX U CPEeIHHX
OU3HECOB OHHU SBIIAIOTCS BaXKHBIM HHCTPYMEHTOM IS
OBICTPOro BHEAPEHHUS U ONITUMH3ALUK OU3HEC-TIPOLEC-
COB.

Kak roBopmiiock BeIIe, B TOCIEAHHE TOJBI
HaOIOMaeTCsl aKTUBHOE BHEIPEHHE TEXHOJOTHH HC-
KYCCTBEHHOTO HHTEIUIeKTa U no-code matdopm B Ipo-
eccsl aBTOMAaTH3allMi OHJIaiH-Om3Heca. Kaxnerii u3
ATHX MOAXO0J0B UMEET CBOU OCOOEHHOCTH, IPEHMYIIIe-
CTBAa M OTPAHMYCHHS, KOTOPHIC HEOOXOAUMO YUUTHI-
BaTh MPH BHIOOPE ONTUMAIBHOIO PEIICHUS I KOH-
KpETHBIX OM3Hec-3a1a4 (Tabnuia 3).

Tabnuma-3

CpasuurenbHas Tabauna: MU vs No-code nHCTpyMeHTBI

XapakTepucTuka

HckyccrBennblii nuTesiekt (MH)

No-code niargopmsl

TpeboBaHus K HaBBIKAM

Bricokue (He0O0XOIUMBI CIIeIHATHACTHI
B obmactu UT u maHHBIX)

Huskue (ocTymHbI 115
0JIb30BaTeNeH 0€3 TEXHUUECKOTO
o0pa3oBaHms)

CKOPOCTL BHCAPCHUA

JmurensHas (HeoOxoquma pa3paboTka
1 00y4YeHHe MoJIeTieil)

Brictpas (roroBble mabIoHb U
BU3yaJIbHBIE HHTEP(dEHChI)

I'mbxocts 1 Bericokue (pu paBHIbHON OrpaHu4eHHbIE (3aBUCAT OT
MacmTabupyeMocTh HacTpoiike) BO3MOYKHOCTEH maTdopmbl)
Bricokas (3arparsl Ha pa3pabotky 1 | Hwuskas (orcyTcTBHE HEOOXOAMMOCTH
CTOMMOCTB BHEAPECHUS
oOyuenue) B pa3zpaboTKe)

IIpumenenue

AHanu3 TaHHBIX, TPEJCKa3aHusl,
aBTOMATH3aIUs 00CTY)KUBaHUS

Co3znaHue NpuIIoKeHUH,
aBTOMATH3aLHUs IPOLIECCOB,
MHTErpaLusi CHCTEM

CoBpeMeHHbIe TeHICHIINN MOKAa3bIBAIOT, YTO CO-
getanne M u no-code tuiatdopm mo3BossieT MakcH-
MaIbHO 3((EKTHBHO aBTOMATH3UPOBATH OM3HEC-TIPO-
recchbl. No-code HHCTpYMEHTHI 00€CIIeYHBAIOT TOCTYTI-
HOCTb U CKOPOCTb BHEJIPEHHSI PELIEHHH, B TO BPEMsI KaKk
WU nobasnseT MHTEIUIEKTYaJIbHBIE BO3MOKHOCTH, Ta-
KHe KaK aHaJIi3 JaHHBIX U NpUHATHE pemeHuii. Hanpu-
mep, miardpopma Workato One oObeanHSIET BO3MOX-
HoctH low-code/no-code paspabotku ¢ U1, no3sossis
MOJIB30BATENSAIM 0€3 TeXHHYECKIX HAaBBIKOB CO3/1aBaTh
u BHenpaTh M -pemenus B Ouznec-mnporeccol [1, . 7].

ABTOMAaTH3aIMsd OHJIAH-OM3HECAa TIPOIOIIKAeT
pa3BuBaThCA, U €€ Oynyiiee OyAeT OmpeneNnsaTsCs ps-
IOM KJIFOUEBBIX TEHJEHIIMM M TexHouoruii. PaccMmort-
PUM OCHOBHEIE U3 HUX.

1. WHTennexTyanbHas aBTOMATH3AIUs IIPOIEC-
COB.

WnuTemexTyanbHass aBTOMAaTH3aIMs IIPOLIECCOB
00BeIUHICT POOOTU3UPOBAHHYIO ABTOMATHU3ALUIO C
HCKYCCTBEHHBIM HHTEIUIEKTOM, MAIIWHHBIM 00y4e-
HUEM 1 00pabOTKON e€CTeCTBEHHOTO s3bIKa [3, ¢. 292].
DTO MO3BOJISET aBTOMATU3UPOBATh HE TOJBKO PYTHH-
HbIe, HO W 0OOJiee CIIOXKHBIC OMepaIyu, TPeOyroIue
MIPUHATHUS PEIICHUHA W aJanTalud K U3MEHSIOMIIMCS
ycnoBusiM. [Ipumenenne [PA crocoOCTByeT moBBIIIe-
HUIO 3((GEKTUBHOCTH OW3HEC-TIPOILIECCOB W YIIydIle-
HUIO Ka9ecTBa 00CTyKMBAaHUS KIHEHTOB.

2. 'enepaTHBHBIN NCKYCCTBEHHBIN HHTEIUICKT.

I'enepaTUBHBIH UCKYCCTBEHHBI MHTEUIEKT CIIO-
co0€eH co31aBaTh HOBBLIM KOHTEHT, TAKOH KaK TEKCTHI,
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M300paKEHMs U TIPOrpaMMHBII Koa. B cdepe onnaiin-
OM3HECa 3TO OTKPBIBAECT BO3MOXKHOCTH JUI aBTOMATH-
3alUH CO3JaHUSI MapKEeTHHTOBBIX MaTEpHAIOB, OTYE-
TOB M JIa)ke IIPOrpaMMHOro obecrneueHus. Kommanuy,
ucnoJap3yrouiue reiepatuBHelii UM, MoryT yckopuTh
MpOLIECCHI pa3pabOTKU ¥ CHU3UTD 3aTPAThl HA CO3JaHUE
KOHTCHTA.

3. Pa3zButre no-code u low-code miatdopm.

No-code u low-code mnaThopMbl HO3BOJISIOT
MOJIb30BATENsIM 0€3 TEeXHHYECKUX 3HaHHH CO3/1aBaTh
MPWIOKEHUS M aBTOMAaTH3UPOBATh MPOIECCHI C TOMO-
IBI0 BU3YaJIbHBIX UHTepQeiicos [5, c. 308]. Do cmo-
COOCTBYET NEMOKPATHU3AINH Pa3pabOTKH U IO3BOJISET
MaJbIM M CPEIHUM HPEANPUSATHAM BHEAPSTH aBTOMa-
TH3anuio 0e3 HeoOXOTUMOCTH B mpuBieueHHH [T-
crenuanucToB. [IporHO3mpyeTcs, 9TO pPBIHOK NO-
code/low-code penrennii Boipactet g0 $187 mMummnap-
JoB K 2030 romy, 4To CBUIETENBCTBYET O PACTYILEM
HMHTEPECC K 3TUM TEXHOJIOTUAM.

4. HTerpanus HCKyCCTBEHHOTO HHTEIJICKTA U aB-
TOMAaTHU3allUuU.

Bynymiee aBromMaTu3anuu oHiIaliH-OM3HECa OyaeT
CBsI3aHO C NIIyOOKOHM MHTErpanueil MCKyCCTBEHHOTO
UHTEJUIEKTAa B pa3jM4Hble AacHeKThl Ou3Heca. OTo
BKJIIOYaeT B ceOs mcmonb3oBanne MU s anammsa
JaHHBIX, NPEICKA3aHMs MOTPEOHOCTEH KIIMEHTOB, aB-
TOMaTH3aIMN 00CTYy>KUBaHMSA ¥ ONTHMHU3AINN OU3HEC-
npoueccos. Kommanuu, 3¢peKTHBHO HHTETPUPYIOIINE
WU B cBOM Omepanny, CMOTYT HOBBICHTH CBOIO KOHKY-
peHTOCHOCO6HOCTL "1 aJallTUBHOCTb K U3MCHCHUAM Ha
peiHKe [6, c. 330].

5. DTHYecKHe U MPaBOBbIE aCIEKTHI.

C pa3BuTHEM aBTOMAaTH3aIMK U BHenpeHuem VN
B OM3HEC-NPOLIECCHl BO3PACTaeT HEOOXOIUMOCTh B CO-
OJII0ZICHNHN 3TUYECKUX HOPM U IPaBOBBIX TPeOOBAHUI.
370 BKIIIOYACT B ce0s 3alIUTy NEPCOHANBHBIX IaHHBIX,
obecrieueHne MPO3PAaYHOCTH AITOPUTMOB M TPENOT-
BpallleHHe JUCKpUMHUHAIMN. KoMIanuu OyayT BEIHYX-
JIeHBbI pa3pabaThIBaTh W BHEAPSATH MOJUTHKH M TIPAK-
THKH, COOTBETCTBYIOIINE 3aKOHOJATEIILCTBY M 0OIIe-
CTBEHHBIM OKHJIAHUSM.

Bynyuiee aBromMaTu3anuu oHIaliH-OM3HEca OyaeT
ONpeNeNsATbCs UHTErpalueil mepeioBbIX TEXHOJIOTHH,
TaKMX KaK MCKYCCTBEHHBIH MHTEIUIEKT, no-code ruiat-
(hOpMBI M MHTENJIEKTYalbHAsl aBTOMAaTH3aIMs IpoLec-
coB. Kommannu, criocoGHbIE aganTHPOBATECS K 3TUM
M3MEHEHUAM U AP PEKTHBHO BHEIPSTH HOBBIE TEXHOJIO-
THH, CMOTYT IIOBBICUTH CBOIO 3((PEKTUBHOCTH, YIIyd-
MINTH 00CITY)KMBAaHHUE KJIMEHTOB M YKPEIUTb CBOM MO-
3WIMN Ha PBIHKE.

BriBoabl

TakuMm 00pa3oM, aBTOMaTH3aIHs C HCIIOIb30Ba-
HHEM HCKYCCTBEHHOTO MHTENJIEKTa M no-code IuiaT-
¢dopmM mpencTasiseT coboi KIIF04eBoit hakTop A 1MO0-
BEIIIeHHS 3((EeKTUBHOCTH OHIAiH-Om3Heca. Kaxmas
13 3THX TEXHOJIOTHH 00J1aJaeT YHHKAIbHBIMH IIPEUMY-
IIECTBAMH, KOTOPbIE MOTYT OBITh HCIIOIB30BAHBI B 3a-
BHUCHMOCTH OT criennduku 3a1a4 ousneca. MU npeno-
CTaBJIIET BO3MOXKHOCTH JJIsl TITyOOKOTO aHaju3a JaH-
HBIX ¥ TIPUHATHS CJIOXHBIX PEILICHUH, B TO BpeMsl Kak
No-code IaThopMBbI YCKOPSIIOT MPOIIECC pa3padOTKU U
BHEJIPEHHsI perieHnii 0e3 HeoOX0AMMOCTH B TIPOTpaM-
MmupoBanuu. B Gymymem uaTerparms U u no-code
pemieHuil OyZeT UrpaTh BaXKHYIO PONb B aJamnTallld
Om3Heca K OBICTPO MCEHSIOUINMCS YCIOBHSAM DHIHKA,
YIIy4qIICHUN 00CITyXUBaHHS KINEHTOB U ONTUMU3AIMN
BHYTPEHHHX IPOLECCOB. TeM He MeEHee, YCIEIIHOe
BHEJPEHHE TEXHOJOTHI TpeOyeT HPEORONICHUS psiaa
BBI30BOB, TAKMX KaK BBICOKHE 3aTpathl, Je(GUIHT KBa-
TUQUIUPOBAHHBIX KaJPOB U MPOOJIEMBI C Ka4eCTBOM
JIAHHBIX.
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LONGING FOR HOMELAND AND SICILIAN MOTIFS IN THE POETRY OF IBN HAMDIS

Abstract:

The most prominent representative of Arab-Sicilian literature is Ibn Hamdis. Although the poet left Sicily at
a young age, motifs related to his homeland formed the main direction of his rich creative work. Whether during
his years at the Abbadid court in al-Andalus or while living in the Maghreb, he repeatedly referred to Sicily. His
poems on this subject are known as as-Sigilliyyar ([1010 0010 011). Many genres of Arabic poetry—such as pan-
egyric (madrh), elegy (marthiyya), description (wasf), wisdom poetry (kikma), and love poetry (ghazal)—enabled
him to express his longing for Sicily. In Ibn Hamdis’ poetry, several issues characteristic of Arab-Muslim society
are reflected, such as the conflict and bloody strife of the "Muliik al-Tawa’if" (010 OO0 D000 — Taifakings)
period, calls for unity against the Reconquista, and the anxiety and pessimism in the face of growing Christian
attacks. Alongside these themes, Ibn Hamdis was also a magnificent poet of love and affection. In his poetry, the
ghazal genre is closely intertwined with khamriyya (wine poetry). A zest for life forms the main thread of these
two genres, as well as of descriptive poetry. The themes of youth and old age often bring back memories of his
homeland, Sicily, and in his later years, the poet fondly recalls the happy days of his youth with a special sense of

pleasure.

Keywords: Sicilian literature, Sicily under Arab rule, 1bn Hamdis’ poetry, Sigilliyyat, Arabo-Islamic litera-

ture and culture

Introduction: The geographical scope of Ibn
Hamdis' literary work is quite extensive. After leaving
Sicily and traveling to al-Andalus, the poet then heads
to North Africa. Seeking refuge under the patronage of
rulers established in North Africa, he composes eulo-
gies in their honor. N. Carpentieri notes that lbn
Hamdis travels to Mahdia in North Africa and turns to
the Zirid court. There, he praises members of the Zirid
dynasty, including Tamim ibn al-Mu‘izz (1062-1108),
Yahya ibn Tamim (1108-1131), Ali ibn Yahya (1115-
1121), and his son Hasan ibn Ali (1121-1152) (Carpen-
tieri, 2016). He also writes panegyrics for Mansur ibn
al-Nasir, the head of the Hammadid dynasty in Béjaia.
Toward the end of his life, Ibn Hamdis dedicates two
eulogies to Emir Nasir ad-Dawla in Mallorca (Carpen-
tieri, 2016). This period of Ibn Hamdis’ poetry is not
limited to panegyrics alone. He also experiments with
other genres such as elegy (marthiya), ascetic poetry
(zuhdiyyah), wine poetry (khamriyyah), and descriptive
verse (wasf).

The longing for Sicily in Ibn Hamdis’ work per-
meates poems written in various genres. The poet re-
peatedly revisits this theme in panegyrics addressed to
different emirs while in exile, in elegies dedicated to
compatriots who passed away far from home, and in
poems depicting old age.

1. The Genre Diversity of Ibn Hamdis’s Poems
on Longing for the Homeland

One such poem is a panegyric composed by Ibn
Hamdis in honor of Tamim ibn al-Mu'izz, the Zirid
ruler of Mahdia. In this panegyric, the poet expresses
his sorrow over the fall of Muslim rule in Sicily at the

hands of the Normans. The gasida begins on a mourn-
ful note; the poet invokes the motif of dahr (time/fate)
and laments the injustices of the age. Employing the
rhetorical device of iltifat, he occasionally addresses
himself in the second person:

0 R g 250 Aud 4 o
o gl b

CALNJ L{:‘E Y “las VNS Cua g
S Y Lagad

(Diwan Ibn Hamdis, 2018)

I clothed myself in patience like armor in the face
of misfortunes.

O Time! If you are not inclined toward peace, then
hurl yourself into battle.

You have dared to bite into stones that cannot be
digested!

You have tamed a wild steed that no rider could
ever mount."

The poet conveys the bitterness of exile, lamenting
his deprivation of the blessings he once enjoyed in Sic-
ily.

335 IS S e L caakai(Diwan hbn Hamdis, 2018)

"l was cut off in exile from every delightful cup
and pleasure.”

In the following verses, the influence of al-Mu-
tanabbi is discernible. Al-Mutanabbi, too, spent part of
his life in exile—at the court of Kafur, the Ikhshidid
ruler of Egypt. Upon leaving Egypt, the poet composed
a scathing satire against Kafur. In that invective, he de-
clares that he no longer inclines toward the sword, but
rather embraces girls with graceful necks.

This notion opens a different thematic path in Ibn
Hamdis’s poem. Unlike al-Mutanabbi, Ibn Hamdis
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does not favor beautiful women; instead, he prioritizes
the sword.

Lﬁ&c\.u@\i@um:d axl) (al ) G e B3ak
el glae an
Labie V) il palia L ot 4 e

<l puall (B 2l
aaall Gl Canll 8 oS 1)
ol Sl e a5 b
028 Jia Luall & (638 ccaiSh
S die ) 4 g

(Diwan Ibn Hamdis, 2018)

I no longer embrace beautiful girls, but instead
carry a sword at my side.

From the blows | struck on the day of battle, the
tip of my sword became notched and jagged.

I would sleep embracing such a sword.

Because of my friendship with the sword,

I no longer feared being separated from my be-
loved.

Both my youth and my stature were as straight as
a sword, and in those days, | vowed that even my fate
in life would be forged of steel.

In these verses, the poet employs literary devices
such as simile (comparing his stature to a sword), met-
aphor (embracing the sword as though it were a be-
loved), and hyperbole (the sword's edge being frag-
mented). These couplets, infused with a tone of pride
and self-praise (fakhriyyah), suggest that the poet was
no stranger to warfare in his youth—he girded himself
with a sword and entered battle. During that period,
tribal rulers fought among themselves and also faced
attacks from the Normans in the north. The specific bat-
tles or opponents in which the poet participated remain
unknown.

Later, the poet speaks of withdrawing from the
malice of people and living a life of exile, where each
passing month feels as long as a century. He describes
Sicily as a shining star in his sky. Having lived far from
his homeland for a long time, the poet has become ac-
customed to a life in exile. Even his speech has acquired
strange and unfamiliar words as a result.
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(Diwan Ibn Hamdis, 2018)

A star of mine has risen in the sky of the East,

And this star shines brightly among the others.

As | knot each passing day onto a string,

These days have stretched on so long

That | have grown accustomed to the life of exile.

If the constellation Gemini were to hear my speech
in the sky,

It would need to clarify the strange words

That | spontaneously utter in my exile-born lan-
guage.

In his madihiyyah (panegyric), the poet describes
his days as joyful. His nights seem adorned with pearls
and gems, so radiant that he has no need to look upon
the shining moon in the sky—for Tamim himself is the
"moon of virtue." The poet wistfully remarks that if

e A

only the rulers of Sicily in the past had been like him,
his homeland might have been free, and he could have
returned whenever he wished.
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(Diwan Ibn Hamdis, 2018)

If my homeland were free, | would journey there
with determination,

As though it were a necessary and purposeful mis-
sion.

But my land is now captive in the hands of impious
usurpers.

How can | break its chains?

At a time when the blood in our veins has frozen,

If only I could triumph over those dogs

Who have devoured our nation—

In that place, everyone tends to their own hearth,

Yet people have fallen into a miserable state of dis-
cord.

Their hatred for one another was so intense,

It was as if they belonged to entirely different reli-
gions and sects.

No one showed mercy, not even to their own Kin.

Men drew their swords and shed the blood of rel-
atives.

In the following verses, the poet turns once more
toward madihiyyah (panegyric). In his view, the Zirid
ruler is on the righteous path—Ilike a star shining in the
sky, unwavering and steady, never repeating the errors
of the rulers of Sicily.

The poet skillfully weaves the motif of longing for
the homeland into the fabric of the panegyric genre: the
Zirid ruler’s competence and foresight are contrasted
with the misguided actions of Sicily’s tribal leaders.
The poet elucidates the political causes behind Sicily’s
fall and calls upon the rulers of North Africa to learn
from these lessons. In the end, the poet returns once
again to the theme of longing.
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(Diwan lbn Hamdis, 2018)

I long for my homeland.

Fate draws me toward the land of beauties.

Even if you leave a place behind, your heart is bur-
ied there.

For this reason, the body always longs to return.

As we can see, the poet introduces a variety of
themes within a single gasida. At times, he complains
of the treachery of time that has distanced him from his
homeland; at others, he expresses his longing for Sicily,
now under enemy control. The poem includes heroic,
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martial motifs and a call to arms—tahrid (u=:~3).
While the poem is essentially a eulogy, the praise of a
ruler simultaneously reflects the political issues of the
era. The poem recounts instructive events from Sicily’s
recent past and calls upon the rulers of North Africa to
unite.

The poet’s frequent return to Sicilian themes is,
naturally, driven by a sense of longing. As he himself
states, he left Sicily only physically—his heart re-
mained in his homeland. For this reason, the body, sep-
arated from its homeland, yearns to reunite with its
soul. Strikingly, despite this deep longing, the poet
never once returned to Sicily, never saw his homeland
again.

The theme of nostalgia for the homeland intensi-
fies in Ibn Hamdis’s poetry over time, as he recalls the
days he spent in Sicily. His poems depicting old age
also reflect this longing. N. Carpentieri writes:
“Throughout his life, Ibn Hamdis maintained an emo-
tional attachment to his native island. In many of the
poems he composed in exile, the poet remembers Sicily
with a sense of nostalgia and regret. In several of the
poems dedicated to Sicily (al-Siqilliyyat), the poet con-
trasts his days in exile and old age with the idealized
youth he experienced in Sicily” (Carpentieri, 2016).

Thus, we observe that Ibn Hamdis’s poems dedi-
cated to old age are structured around contrasts. He
compares the suffering of old age with the joyful years
of his youth in Sicily. The poet draws on several artistic
images that have become canonical in Arabic poetry.
White hair, symbolizing old age, is compared to the
brightness of dawn, while black hair is associated with
darkness—because the Sicily where the poet once lived
his happiest days has now fallen into darkness, and
Muslim rule there has come to an end. The second
poem in Ibn Hamdis’s diwan beautifully conveys these
meanings.
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(Diwan Ibn Hamdis, 2018)

The care of white hair has replaced the joyful days
of youth.

While the white hair sheds light, the world is al-
ready shrouded in darkness.

As loyalty turned its back on me, | surrendered my
youth to ruin.

What solace do I have, other than to remember my
youth?

One afflicted with pain seeks out a remedy.

In the following couplets, the poet speaks of the
unfaithfulness of youth. In his view, youth is no more
reliable than dye applied to white hair—both are decep-
tive and fleeting. )
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(Diwan Ibn Hamdis, 2018)

Should I apply black dye to my white hair?

Can I, by doing so, cast darkness over the face of
dawn?

If youth itself has proven disloyal,

How can | expect fidelity from hair dye?
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In the following verses, the poet turns to vivid im-
agery from nature. He describes the blowing of the soft
breeze, the rain that gives life to the earth, the rumble
of thunder, clouds likened to swift-running camels, and
lightning flashing like a sword drawn from its sheath.
The poet then juxtaposes these natural phenomena with
his inner emotions, desires, and sorrows. His wishes are
associated with radiant mornings and light, while his
longing is evoked through images of clouds heavy with
tears.
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(Diwan Ibn Hamdis, 2018)

In the darkness of night, | drifted into sleep.

O dawn, bring us a light.

O wind, at times you chase away the rain-filled
clouds,

At times you water the thirsty earth.

Drive those abundant clouds toward us,

So we may fill them with our tears.

My tears fall for the land of my youth—

Tears still flow in that place.

Thus, in the poet’s imagination, the homeland is
deeply tied to tears. Just as he weeps for his homeland,
S0 too do the people still living there cry in despair. The
homeland that 1bn Hamdis mourns is not simply the
Sicily he once left behind; it is a land now filled with
pain and suffering. "Calamities and disasters have de-
scended upon this land like savage beasts": (Diwan Ibn
Hamdis, 2018).

With this poem, written in his old age, Ibn Hamdis
creates vivid and evocative scenes. These scenes con-
tain an inherent paradox. Old age is associated with the
color white—white hair, in particular. White typically
evokes positive feelings, reminding one of light and il-
lumination. As the Qur'an relates in the words of
Prophet Zechariah: "My hair has turned white with
age..." (Surah Maryam, Verse 4).

G Gl 50 Je331 "White hair spread a feast upon my
head."-

On the other hand, youth is associated with the

color black due to its black hair, linked with darkness.
Thus, a kind of condition arises where the poet’s youth-
ful years spent in Sicily are remembered with the color
black and darkness. The poet skillfully uses all these
contrasts.
It should be noted that the motif of old age and its con-
nection to the longing for the homeland occupies an im-
portant place in Ibn Hamdis’s work. Furthermore, these
poems suggest that the poet lived a long life. In some
of his poems, Ibn Hamdis refers to his age, and in one
of the poems in his Diwan, he calls himself & G (ibn
sittiin) — sixty years old. In poem 30 of his Diwan, in
one stanza, and in poem 123, he mentions being seventy
years old. In another poem, he reveals that he is eighty
years old.

Ibn Hamdis’s “al-Siqilliyat” poems are interesting
in several respects. Along with the longing for his
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homeland, one can also see the lamentation for the
homeland and his native cities. On the other hand, these
poems reflect the characteristics of tahrid (incitement)
in odes. The poet lived in a time when Christian and
Muslim forces were face to face. Sicily had already
been lost to the Muslims. Andalusia was taking refuge
under the Berber dynasties due to Christian attacks. The
Berbers did not bring prosperity and stability to the
country. It was not long before the Christian Recon-
quista movement gained strength again. Additionally,
the Maghreb territories were in a constant state of war.
Ibn Hamdis, a witness to all these events, wrote poems
with a propagandist character. He especially calls on
the people living on the border with Christians to brav-
ery, urging them not to shy away from battle. The poet
calls on his countrymen to drink the cup of death and to
direct their horses to battle. His ode 270 in the Diwan
is presented as follows:

Aeall e agia jans oaly Jal lalay JE5 (Diwan lbn
Hamdis, 2018)

"Addressing the people of his own country, he
calls them to jihad."
The poet, who at the age of 22 left his homeland and
now lives in exile, urges his fellow countrymen to bind
themselves to their homeland with shackles. He be-
lieves that it is a form of happiness for people to die in
their homeland, in their own village. He says, “Never
fall in love with the idea of experiencing life in exile,”
because this life is as bitter as poison (Diwan lbn
Hamdis, 2018).

1. The Motifs of Exile and Reminiscence in the
Works of Ibn Hamdis:
The motif of exile occasionally appears in poetic form
throughout the poet’s diwan. Ibn Hamdis, who once
came to al-Andalus—to the court of al-Mu‘tamid ibn
‘Abbad in Seville—in search of a second homeland,
soon found himself compelled to leave Seville as well.
Within the framework of the Reconquista movement,
King Alfonso VI of Castile launched successful mili-
tary campaigns against Seville. He proposed to al-
Mu‘tamid ibn ‘Abbad that he surrender by signing an
agreement in which he would pay tribute. Al-Mu‘tamid
ibn ‘Abbad..— 3l e e i Jwsll =, — (for a
muslim), herding camels is better than herding pigs for
a Christian,” and he calls upon Yusuf ibn Tashfin, the
leader of the Berber Almoravid (Murabitun) dynasty,
which had established power in North Africa, for help.
Yusuf ibn Tashfin launches a successful military cam-
paign, forcing Alfonso V1 to retreat. Observing that al-
Andalus had weakened due to the constant internal con-
flicts among its petty rulers, the Berber sovereign con-
quers the peninsula—including Seville—and deposes
al-Mu‘tamid ibn ‘Abbad, imprisoning him in the
Aghmat fortress in North Africa. Among the few
friends who visited al-Mu‘tamid during his captivity
was Ibn Hamdis, who had once served as a court poet
(Gasimova, 2019).

A portion of Ibn Hamdis’s Sigilliyyat poems is
constructed around the motif of reminiscence. His years
spent in exile are filled with memories. He frequently
recalls his homeland and its glorious past. In Qasida no.
157, Ibn Hamdis explicitly evokes this motif. The poem
begins with a traditional nasib section. Although the

poet had never in his life seen the Arabian deserts, he
adheres to classical convention by depicting the desert,
camels, Bedouin desert plants, and desert maidens. It is
as if the homeland he longs to reunite with and behold
once more is embodied by these very deserts. The poet
addresses Sicily directly, reminding it of the days gone
by.
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(Diwan lbn Hamdis, 2018)

Sicily! Once, in this land,

People lived in safety.

How many eyes stayed awake in
Yet once, here, people slept in peace.

As the poet describes his native city, Saraqusta, his
sorrow deepens. He likens the Muslims who once de-
fended the city to lions and wolves. Now, all of them
have sought refuge in narrow graves. Once, the city was
veiled in the smoke of ovens—now, it is engulfed in the
smoke of death.
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(Diwan Ibn Hamdis, 2018)

The soldiers set this place ablaze.

The smoke of death enveloped everything.

The yellow and red flames of the fire were re-
flected in the black clouds above the city.

It was as if a dark-skinned bride had adorned her-
self for her wedding night.

Once, smoke would rise from the mouths of ovens
that resembled volcanic craters.

Muslims once lived in the city of Qasriyya
(Castrogiovanni),

Now, only fading traces of Islam remain in those
lands.

It is as though devils had gathered in that place,
holding a feast beneath burning stars.

Saraqusta was once as strong as a fortress.

In those times, Christians would come in groups
to visit the two monasteries here;

Though they roamed these lands freely, their pres-
ence seemed reluctant.

If the graves here were to be torn open, grim lions
would rise from them.
Now | see forests in those places, forests where no lions
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remain.
And in the absence of lions, the wolves now walk
proudly.

This passage gives rise to several striking images,
similes, and metaphors. By likening the black clouds
hanging over the fire-ravaged city to a dark-skinned
bride adorned for her wedding night, the poet creates an
original and evocative simile. As the yellow and red
flames of the fire reflect in the clouds, they resemble
the ornaments adorning the bride.

Familiar with classical conventions and enduring
poetic imagery, the poet inevitably recalls the aban-
doned encampment of a Bedouin Arab as he speaks of
the erasure of Islam from Sicily, he evokes a deserted
dwelling whose traces are gradually fading away.a~
(rasmun — literal translation: trace/remnant) and 2
(darisun — literal translation: one who studies or fad-
ing/erased™*) carry a traditional tone, evoking conven-
tional imagery. In the Mu ‘allaga of Imru’ al-Qays, the
poet famously says:

“Is there anyone who does not weep at the fading
traces of a deserted campsite?” - (e )3 o) e Jas
J5as

The reference to devils gathering in star con-
stellations also evokes specific associations in the
poem. The poet likens the enemy to devils and the burn-
ing cities to constellations. However, the connection of
devils with celestial bodies may trigger associations in
the imagination of a medieval Muslim reader with cer-
tain verses from the Qur’an, particularly those found in
Surah al-Jinn, verses 8-9.

Likewise, the image of graves being opened
evokes eschatological imagery related to the Islamic
concept of the Day of Resurrection (Yawm al-Hashr).
Thus, we observe how the literary heritage of regions
in direct contact with the Christian world remains pro-
foundly linked to the broader cultural and intellectual
legacy of the Muslim empire. Both the poetic tradition
and Islamic worldview are vividly reflected here.

As N. Carpentieri rightly notes, the works of Ibn
Hamdis demonstrate his deep familiarity with the Ara-
bic poetic canon and the linguistic sciences—some-
thing that could only have been achieved through a high
level of formal education (Carpentieri, 2016).

The motif of longing in Ibn Hamdis’s poetry re-
veals significant genre versatility. These poems may be
seen as elegies (marthiyyar) composed in memory of
his lost homeland (Toprak, 1999). Elements of elegy
expressing the pain of exile also appear in panegyrics,
laudatory poetry, ghazals, and khamriyyat (wine po-
ems). Whenever the poet dedicates a poem to someone
from Sicily, memories of his homeland and the youth-
ful years spent there resurface. In a panegyric dedicated
to the commander Muhibb ibn ‘Abd al-Hakam al-Si-
qill1, the poet writes:
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How can | not weep? | have lost my youth.

The whiteness (of my hair) reminds me of bright
days past—

Things that resemble each other are naturally
drawn together.

Do I not weep for the youth I have lost?

I am like a man scorched by thirst, who sees water
in a mirage.

Like white hair mistakenly seen on a gazelle—

The stones thrown at it miss their mark.

As we can see, the poet weaves elements of elegy
(marthiya) into the structure of the panegyric, creating
a syncretic genre. He first and foremost mourns his
past—his youth, his white hair. The homeland he has
lost is as distant as his bygone youth, unreachable like
a mirage.

As previously noted, the motif of exile in lbn
Hamdis’s poetry is treated with considerable genre
flexibility. Just as he explores it in elegies and panegyr-
ics, he also connects the theme of exile to his
khamriyyat (wine poetry), descriptive poems (wasf),
and ghazals. Each genre provides its own transitional
pathway to express this theme. The khamriyyat and
ghazals, in particular, bring back memories of youth,
inevitably leading the poet to recall Sicily.

Though Ibn Hamdis remains deeply attached to
Sicily, he no longer longs to return to his old life. In his
eyes, Sicily is a symbol of youth. Now in his old age,
the poet is no longer drawn to pleasures or wine.
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(Diwan lbn Hamdis, 2018)

I am no longer young. Amusements no longer at-
tract me.

| do not need old wine.

I am no longer the young man | once was in Sicily.

Now, | have worries of my own.

Everyone originally from Sicily holds a special
place in the poet’s heart. The death of fellow Sicilians
causes him particular grief. He dedicates an elegy to a
Sicilian named ‘Abd al-Ghani ibn ‘Abd al-'Aziz (Di-
wan Ibn Hamdis, 2018). From this elegy, it becomes
clear that the deceased’s father was a prominent mili-
tary commander. The elegy begins with the traditional
dahr motif—complaining of time’s cruelty. The poet la-
ments that dahr (fate or time) is especially merciless to-
ward loyal and virtuous individuals.

However, in the house of the grave, valiant com-
manders, cowards, and the misguided are indistinguish-
able. Though these individuals experienced vastly dif-
ferent circumstances in life, they all stand powerless be-
fore the treachery and deceit of time.
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(Diwan lbn Hamdis, 2018)

How can one escape the camel called the world?

It strides forward like a wild beast—dangerously.

Even the strongest rider is easily thrown to the
ground.

Mounting an unbroken camel is the act of a fool.

<3S
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Professor A. Gasimova compares this image of
dahr (time/fate) to the figure of Fortuna, the goddess of
fate in Greek mythology (Gasimova, 2014).

Conclusion: The motif of longing for Sicily is re-
flected in many genres of Ibn Hamdis's poetry. Regard-
less of the genre, the poet skillfully brings the theme of
exile to the forefront. The genres of khamriyyah and
ghazal remind him of his youth and the happy days he
spent in Sicily. The depiction of old age and gray hair...
— («&) The motif of shayb (gray hair) evokes memories
of youth as a contrast to a sorrowful state, once again
resonating with notes of longing for the homeland. The
praise of the rulers of al-Andalus and North Africa
serves as a basis for recalling the tribal rulers of Sicily.
The poet calls upon these rulers to unite against a com-
mon enemy. Tahrid (incitement to action or encourage-
ment for unity)...(u=:a3 ) characterizes this poem, in
which the hamasah (“sle~ — heroism) genre also func-
tions as an integral component. On the other hand, Ibn

Hamdis allocates space to the motif of exile in his ele-
giac poetry. The estrangement of both the deceased
who die in exile and their graves adds a poignant sor-
row to the elegy genre. In all cases, Ibn Hamdis appears
as a poet of Sicily.
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rowue yeeaudeHuro suouUMoOCmu moeapoe, CO30aHUIO NEPCOHANIUIUPOBAHHOCO KOHMEHMA U NOBbIULEHUIO J10ATIbHO-
cmu noKynamere.

Abstract.

The article is devoted to the study of branding strategies and methods for optimizing product listing on mar-
ketplaces in order to build a sustainable brand in highly competitive conditions. The article discusses key aspects
such as listing optimization, the use of technology and analytics to improve branding, as well as building customer
loyalty through a branding strategy. The use of modern technologies such as artificial intelligence and machine
learning, as well as effective reputation management on the platform, allow brands to successfully adapt to rapidly
changing market conditions. The main methods and tools that contribute to increasing the visibility of products,

creating personalized content and increasing customer loyalty are highlighted.

Knroueswie cnosa: Mapkemnﬂeﬁcw, 6p€H()uH2, JAucmuHne moeapd, onmumuzayus, j10:A16HOCMb KIUEHMOE, UC-
KyCCM@eHHblZZ urmenekm, MmauuHnoe 06y‘l€Hu€, ananus ()aHHblx, penymayusi 6peH()a, aHaiumuKka, nepcoHalIu3a-

Yusl, mapkemuHeoevle cmpamecuu.

Key words: marketplaces, branding, product listing, optimization, customer loyalty, artificial intelligence,
machine learning, data analysis, brand reputation, analytics, personalization, marketing strategies.

B mocnemHue roApl MapKeTIIEWCHI CTaHOBSTCS
KIIFOYEBBIMH TUTaTQOpMaMu JUId BeleHHUs Om3Heca B
udpoByto 3moxy. OHE 00eCTIeYNBAIOT MPEAIPHHIMA-
TeNAM JOCTYH K IIHPOKOW ayIUTOPHU M TIO3BOJISIOT
pacIIMpuTh PEIHOK cOBITAa. B yCIIOBHSX BBHICOKOW KOH-
KypEeHIIUHY, I/Ie ThICSAYH NPOAABLOB IpPEAIararT CXO-
JKH€ TOBAphl, YCHEIIHOE MOCTPOCHHUE U MOAJAEPKAHUE
ycToHunBOro OpeHja Ha Takux IuaTdopmax CTaHO-
BUTCSI BaKHEHIIeH 3amadeit uist OusHeca. Ompenere-
HUE 3()(HEeKTUBHBIX CTpAaTeruil Ui CO3IAHUS TPHBIIE-
KaTeJIbHBIX M KOHKYPEHTOCIIOCOOHBIX JIMCTHHIOB, a
TakXe pa3pabOTKH METOJIOB YACPKaHHS KINEHTOB de-
pe3 MOCTPOEHHE JIOSUTBHOCTH, SIBISETCS aKTyaJbHBIM
BOIIPOCOM JU1s1 OOJIBIIMHCTBA KOMIIAHUH.

JvHaMu4uHOE pa3BUTHE MAaPKETIUIEWCOB M OCO-
OEHHOCTH UX AJITOPUTMOB, a TAK)KE BIUSIHUE (PaKTOPOB,
TaKUX KaK OT3BIBBL, LIEHBI, PeKJlaMa U pemyTalus, ae-

JaroT OPEHIMHT Ha 3THX IUIaThopMax yHUKAIBHOM 3a-
Jadel. B ycnoBusAX XKeCcTKOW KOHKYPEHIIMY KOMIIAaHUU
JOJDKHBI pa3padaThIBaTh KOMIUIEKCHBIE MTOJIXOMIBI IS
MIPUBJICUCHHS U YACP)KaHUS MOKyHaTeeH, 9TOOB! BBI-
KHUTh Ha TaKUX KOHKYPEHTHBIX pbIHKax. Bce 3Tm ac-
MIEKTHl TOJUYEPKUBAIOT HEOOXOANMOCTb TIyOOKOTO
aHanM3a U pa3paboTku dPPEKTUBHBIX METOJIMK I10 CO-
3JJaHNI0 YCTOHYMBOTO OpeHAa B YCIOBHUSX MapKeT-
IIEHCOB.

MapKeTIIenChl SBISIOTCS KIFOUEBBIMU UTPOKaMU
B COBPEMEHHOHN 3JIEKTPOHHOH KOMMEpPLMH, CO3JaBas
YHUKAJIBHYIO TUIaTGOpMY U B3aMMOJEHCTBHSA TIPO-
JABIOB M moTpeduteneii. OHM NMPeACTaBIAIOT COOOH
OHJIAaHH-TIATGOPMBI, T/I€ MHOXKECTBO HE3aBHUCHUMBIX
MIPOJIAaBIIOB MOTYT pa3MelIaTh CBOM TOBAaphl U YCIYTH,
npeasiaras NOKyNaTesiM IIHPOKHHA BBIOOP TOBapoB,
YacTO MO KOHKYPEHTOCHOCOOHBIM LieHaM. BaxHocTh
MapKeTIUIEHCOB B II00AIBLHOM TOProBie MPOJ0IIKACT
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pacTi, 4TO CTAaBUT HOBBIC BBI3OBBI Iepejl OpeHaamH,
CTPEMAIIMMHCS. COXPAHNUTh CBOIO HACHTUYHOCTH H
KOHKYPEHTOCIIOCOOHOCTH B YCIIOBHSAX BBICOKOH KOHKY-
PEHITHH.

MapKkeTIureiicel MOXHO KITacCH(pHUIUPOBATh Ha
HECKOJIBKO THIIOB, HCXOS U3 NX (PyHKIIMOHAIBHBIX Xa-
PaKTEpUCTUK M OPUCHTAIINU HAa KOHKPETHBIE CETMEHTHI
phiHKa [2, c. 176]. B knaccudukanum MapKeTIUICHCOB
MOXHO BBIJICTIUTH CJIEAYIOIIUE THITBI:

e [lnardopmsl c npsmbivu npogaxamu (B2C) —
wiaTdopmbl, Takue Kak Amazon, e MpoJaBIbl MOT'YT
npejIarath CBOM TOBapbl HANPSAMYIO KOHEYHBIM IOT-
pebuTensam.

e [lmatdopmsl ¢ TpersrMu ctopoHamu (C2C) —
IUIOIIA KK, Kak eBay, rae mokymaTtenu M NpoaaBIbl
MOTYT B3aUMOAEHCTBOBATH APYT C APYTOM HANPIMYIO.

o [lmatdopmer ams mpodeccuonanos (B2B) —
HanpuMmep, Alibaba, rme ToBapsl mpomaroTcs OT OM3-
Heca K OM3Hecy.

Pa3zBuTne TexHoOJOTHMI M UU(PPOBU3ALMU H3Me-
HWIO JlaHOmadT MapKeTIUICHCOB, Jenas UX BaKHBIM
3JIEMEHTOM I00aIbHOM TOPTOBIIH.

OpHON M3 OCHOBHBIX OCOOEHHOCTEW paboThl Ha
MapKeTIUIeHcax ABIsIeTCsI HEOOXOANMOCTh aJanTanni
Om3Hec-Mozeneil OpeHAOB K CTaHmapTaM 3THUX IDIaT-

¢dopm. IIponaBip! 1 OpeHAB! JOIDKHBI yYUTHIBATH MHO-
KECTBO (DAaKTOPOB, TaKMX KaK alTOPUTMBI ITOWCKa,
MIOJTb30BATENbCKUE TPEAMOUTEHUSI M BO3MOXHOCTH
1aTOPMBI IS IPOIBIKEHHS TOBapoB [3, c. 66].

MapxkeTIuielichl PEAOCTaBIAOT NPOAABLAM J0-
CTYH K OOJIBIION ayANTOPUH, HO C 3TUM CBSI3aH U OTIpe-
JeneHHbI puck. KoHKypeHIs Ha 3THX IuaTdopMax
0COOEHHO BEJMKa, IIOCKOJIbKY MPOJABILbl 4aCTO Mpea-
JIaraloT WACHTUYHBIE WM CXOXHE TOBaphl [6, c. 4].
Bpenapl nomkHBL 3G GEKTUBHO HUCIIONIB30BATh HHCTPY-
MEHTBl MapKETHHIa, TaKHE KaK TapreTUpOBaHHAs pe-
knama, SEO-onTuMu3anus W akKIHMHM, 4YTOOBI BBIIE-
JUTBCS cpear KOHKypeHToB. Ha mmatdopme Amazon,
HalmpuMep, BaKHO HE TOJBKO ONTHMH3UPOBATH JIH-
CTHHT C IIOMOIIBIO ITPAaBHUIIBHBIX KIIOYEBBIX CIIOB, HO U
MOAJIEP/KUBATh BBICOKUN PEUTHHI OT3BIBOB, KOTOPBIN
BJIMSIET HA BUANMOCTD TOBapa B IIOMCKOBOH BbIaUe.

MapkeTiielicbl  UCMOJIB3YIOT — CJHOXHBIE — aJIro-
PHUTMBI JUIS ONpEAEICHHsS BUANMOCTH TOBapa B IOMC-
KOBOHM BbIAa4e. JTH aJrOPUTMBI YYUTBHIBAIOT Pa3iny-
Hble (haKTOpBI, BKIIOYAS KIIOYEBBIE CJIOBA B OINHUCA-
HUSIX, HCTOPHIO TOKYTIOK I0JIb30BaTeNeH, KOIUIeCTBO
1 KaueCTBO OT3BIBOB, [ICHY M HAJIMYHUE ToBapa. PHCyHOK
HIDKE WILTIOCTPUPYET POJIb PA3IUYHBIX (PaKTOPOB B ail-
TOpPUTMaX MapKeTIUICHCOB Ul CO3MaHMs BHIMMOCTH
TOBapa.

Bnustaue (%)

= KiroueBble cioBa ® OT3bIBBI U peiiTuHr * IleHa

Hcropus nokynok ® Hamuuue ToBapa

Puc. Ponw ¢hakmopos 6 ancopummax mapkemnieiicog 0iisi CO30aHust 6UOUMOCHU MO8aApa

Konkypennus Ha MapkeTIUIelcax sBISETCS O-
HHM M3 CaMbIX CEPbe3HBIX BBI30BOB Ul OpeHaoB. Ha
Ka)10# rraTthopMe MpeaCcTaBIeH OrPOMHBIH aCCOPTHU-
MEHT TOBAapOB OT MHOKECTBA IIPOJAABIIOB, YTO CTAaBUT

nepes; OpeHAaMH 3a1a4y BRIICIUTHCS [5, . 249]. Dak-
TOpBI, KOTOpBIE BIMSIOT Ha ycriex OpeH/ia Ha MapKeT-
mieiice, mpeacTaBieHsbl B Tabmuie 1.
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Tabmuma-1

Bausinne gakTopoB Ha yCcNeNIHOCTh OpeH1a HAa MapKeTILIeiicax

daxkTop

BiusiHie Ha ycnelIHOCTH OpeHjia

Ilena

Bprlcokas KOHKypeHIUS Ha [IeHE, HO Ba)KHO COXPaHHUTh

Map>KNHAJIBbHOCTDH

OT3BIBEI U PEUTHHT

IloBprmaror AOBEPUEC U BUAUMOCTD, 0COOCHHO TSI HOBBIX

MOKyTaTenen

KauecTBo KOHTECHTA

BnmseT Ha BocnipusiTHe OpeH/ia M KOJIMYECTBO BO3BPATOB

YpoBeHb cepBuca

[TpuBnekaer u ynepkuBaeT KIMEHTOB, CIOCOOCTBYET POCTY

JIOAJIBHOCTH

MapKCTI/IHFOBBIe KaMIIaHUHN

VBeININBaIOT BUAUMOCTD 6p6H,Ha 1 IPUBJICKAIOT HOBBIX KJIMECHTOB

OnuH U3 BOXHEHIINX aCHEKTOB, OIPEACIAIOMINX
BUAMMOCTb U NPHBJIEKATEILHOCTh TOBapa Ha MapKeT-
meiicax, — 3T0 Ka4eCTBO JIMCTUHTA. JINCTUHT COCTOUT
U3 HECKOJIBKHMX KJIIOUEBBIX JJIEMEHTOB, TAaKUX Kak
Ha3BaHHE TOBapa, ONMCAaHHUE, XapaKTEPUCTUKH, H300-
paKeHUs U BU/IC0. DTH DJIEMEHTHI JIOJKHBI OBITH ONTH-
MH3HPOBaHbI TAKMM 00pa3oM, 4TOOBI COOTBETCTBOBATh
TpeboBaHMAM IIAT(HOPMBI U NIPHUBJICYb BHUMAaHUE I10-
TCHIMAJBHBIX MTOKYIaTeNeH.

1) 3aromoBok ToBapa. Haspanue ToBapa HOIDKHO
OBITH KpaTKHUM, HO MH(GOPMATHBHBIM, U BKJIIOYAThH B
ce0s1 BaXKHBIE KITIOUEBBIE CII0BA, KOTOPHIE IOTCHIHANb-
HBIC TIOKYIIaTeIH MOTYT HCIIOJIb30BaTh IIPH ITOHCKE.
[TpaBUIbHOE HCIONB30BAHHE KIIOYEBBIX CIOB IOMO-
raeT MOBBICUTh BUIMMOCTh TOBapa B pe3yibTaTax IHo-
ucka. B uccrnenoBanuy, NpoBeAeHHOM Ha miaTdopme
Amazon, ObUIO yCTAHOBIIEHO, 4TO 75% mNoKymnaresiei
HAYMHAIOT MOUCK TOBapa C MCIOJIb30BAHUS IIOUCKOBOI
CTPOKH.

2) Onmcanue ToBapa. BakHO, 4TOOBI ommcaHue
TOBapa OBIJIO YETKMM M MaKCHMallbHO MH(OPMATHB-
HBbIM. Hay4HbIe ncciejoBaHus MMOKa3bIBAIOT, YTO OIIH-

CaHHE TOBapa, KOTOPOE BKIIOYAET B ce0s KaK (PyHKIIHU-
OHAJIbHBIE, TaK W SMOLMOHAJBHBIC XapaKTEPUCTUKH,
YBEJIMYHUBAECT BEPOSATHOCTD IIOKYITKH. DMOIHMOHAIbHBIE
XapaKTEpPUCTUKU MOTYT BKJIIOYATh B ceds pacckas o
TOM, KaK IPOJYKT YJIYUIIHUT )KU3Hb MTOKYIATEs.

3) Xapakrepuctuku ToBapa. [IpoaaBibl JOIKHBI
JICTAIU3UPOBATh XapPAKTEPUCTUKU TOBApa, TaKUE Kak
pasmep, LBET, MaTepUall U APYTUue BAXKHbIC MApaMETPBbI.
DTO MOMOraeT MOKyMaTeto ObICTPO MOTYYUTh HEOOXO-
JUMYI0 UH()OPMAILMIO U CHU3UTH BEPOSTHOCTH BO3-
Bpara ToBapa.

4) N3obpaxenus u Bumeo. KauectBeHHBIE M300-
paKSHHUS TOBAPA UTPAIOT KIIFOYEBYIO POJIb B MPUHITUN
pemenust o nokynke. [1o 1aHHBIM HCClIeI0BaHUsL, TIPO-
BeICHHOTO Ha miatdopme eBay, mokymnaTeny CKIOHHBI
Yaie BHIOUPATh TOBAphl C BHICOKUM KaueCTBOM H300-
paKeHU, KOTOpbIE AEMOHCTPUPYIOT HNPOIYKT B pas-
HBIX pakypcax. Buaeopoiuku, mokasblBarouiie ToBap
B ICUCTBHH, MOTYT YBEJIMYUTH KOJINYECTBO MTOKYIOK Ha
20-30%.

OCHOBHBIE ~ METO/IbI
Mpe/ICTaBICHBI B TabHIE 2.

OIITUMHU3AIIMKU  JIMCTHHTIa

Tabnuma-2

OcHOBHbBIE METOAbI ONTUMMU3ANINHA JJUCTHHIA

Meton Onucanune Bausinue Ha IPOAAKY
Bxirouenne KIIF04eBBIX CIIOB B Ha3BaHHE VBenmueHnne BUAUMOCTH Ha 25-
OnTuMH3aLMs 3aroJ0BKOB N
TOBapa 40%

SEO-onrumMuzanus

Hcnonp30BaHue KIIOUYEBBLIX CJIIOB B
OIIMCaHUuAX U XapaKTepI/ICTI/IKaX

IToBbllIEHUE paHTa B IOUCKOBOMI
Bhiaue Ha 30-50%

KauecTBeHHbIe BU3YATH3ALIS TOBADA © PA3HBEIX PAKYPCOB ‘YBenuueHue nokymnox Ha 20-
n300paKeHUs Y pacp paKyp 30%
[TpuBneyeHre BHUMaHUS
ena KonkypeHTocmocoOHOe 11eH000pa3oBaHre .
HOoKynaresei
Ucnons3oBaHue miaaTHOM pekyiaMbl Ha YBennueHue BUJMMOCTH U
Pexsama

MapKeTIeiicax

npoaax Ha 25-40%

AHaIIM3 YCHCIIHBIX MPUMEPOB MO3BOJISICT BhIJC-
JIUTHh HECKOJIEKO KITFOYEBBIX CTPATErHid, KOTOPHIE MO-
MOTaroT OpeHIaM TOOUThCS ycIieXa Ha MapKeTIueiicax
(Tabmuma 3).
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Tabmuna-3
IIpumepbl yenenHoii oNTHMU3AIUM JIUCTHHIA HA MapKeTIJeicax
/ggzﬁ;mu ILnardopma Crparerusi onTUMH3ANUT Pesyabrar / Bausinue
Hcnonp3oBanue
BBICOKOKAUECTBCHHBIX YBenmudeHue mponax u
Anker Amazon M300pakeHHH, TIOIPOOHBIX yIIyqIIeHHe BUAUMOCTH
OTIMCAHWH U PEaTUCTHIHBIX TOBapa Ha IIaThopme
OT3bIBOB
BrxroueHue BUICOPOIHKOB, [ToBeilIEHHE UHTEpECA
Sony Amazon JIEMOHCTPUPYIOIINX MOKYTIaTeNel U CHIKEHUE
(YHKIIMOHAIEHOCTH TOBApOB KOJIMYECTBA BO3BPATOB
Etsy IIpumeHenye JUIMHHBIX Vnydienue
Sellers Etsy XBOCTOBBIX KJIFOUEBBIX CJIOB U paHXHUpPOBAHUS U §
YHUKAJIbHBIX TETOB yBEJIMYEHUE KOHBEPCUI
Veenmnuenne CTR Ha
ABTOMaTHUECKas reHepanus 1,89% u BpemeHH,
JD.com JD.com TOUYEK MIPOAAKHU C HUCIIOJIb30BAHUEM MIPOBEJECHHOTO
HUH-cuctemsr IOSPE MOJIb30BaTEIIMH Ha
cTpaHule Toapa Ha 2,03%

B ycnoBusx BBICOKOI KOHKYPEHIUH Ha MapKeT-
INIeHicaX M CTPEMHUTEIBHOTO pPOCTAa 4YHCNIA OHJIAMH-
wIaT(GopM MOCTPOCHHUE JOSIIBHOCTH KJIMEHTOB CTaHO-
BUTCSI HE MEHEE BAKHOM 3aJadyel, 4eM IPUBJICUCHUE
HOBBIX TNOKymnaTesneil. JIosnpHbIE KIMEHTH HE TOJBKO
JIeTIal0T MOBTOPHBIE MOKYIKH, HO ¥ CTAHOBATCS ambac-
cajiopamu OpeH/ia, Aeas MOJI0KUTEeTbHbIE peKOMEeH 1a-
I[IM CBOMM 3HAKOMBIM M B COLIMANIBHBIX ceTAX. [TocTpo-
€HHe JOJITOBPEMEHHBIX OTHOLIEHUN C KIIHEHTAMH Tpe-
Oyer  TpUMEHEHHS  KOMIUIEKCHBIX  CTpaTeruit
OpeHIMHTa, OPUEHTUPOBAHHBIX Ha CO3IAHUE JIOBEPHS,
YIIydIIEHUE ONbITA B3aUMOACHCTBUS C MPOAYKTOM U
wiaTGopMoi, a TakxKe Ha MOCTOSHHYI0 KOMMYHHKa-
uuio ¢ nokynaressimu [ 1, ¢. 105].

CuctemMa OT3BIBOB Ha MapkeTIUIeHicax Hrpaer
KJIFOYEBYIO POJIb B (DOPMHUPOBAHUH JIOBEPHS MEXKY MO~
KynarenxsMu u mpopaBnamu. Ha mmardopmax tuma
Amazon nnu eBay peHTHHT TpoJiaBIia U KOJHYECTBO
MOJIOXKHUTEIBHBIX OT3BIBOB MOTYT MOBJIMATH HA pellie-
HHE 0 MOKyIKe. McciaenoBanus MOKa3bIBaloOT, 4TO 60-
nee 70% mokymnatenelt Ha Amazon BBIOMpAIOT TOBAp,
UCXOJIs U3 KOJNMYECTBA U KayecTBa OT3bIBOB. [loaToMy
OpeHIpl, aKTUBHO Pa0OTAIOIINE C OT3BIBAMH, MMEIOT
KOHKYPEHTHOE IIPEUMYIIECTBO.

Jnst ynpaBieHus! OT36IBAMU HEOOXOMMO:

1. AKTHBHO pabOTaTh C HETATUBHBIMHU OT3BIBaMH,
OBICTPO pearupys Ha MPEeTEeH3UH KINEHTOB M MpeiJia-
ras pemeHns mpooIeM.

2. TloompsATe MOBOJBHBIX IOKyMAaTeJeH OCTaB-
JISITH TTOJIOKHUTEIBHBIE OT3BIBHI.

3. Mcnonb30BaTh HHCTPYMEHTH MapKeTILIEICOB,
MO3BOJISIFOIUE OTCIICKUBATh U3MEHEHUS B PEUTUHIE U
CBOEBPEMEHHO PEArMpoOBaTh HA HU3KUE OLIEHKH.

IIporpamMMmsl IOAIBHOCTH SIBJISIOTCS MOLIHBIM UH-
CTPYMEHTOM AJIsl CTUMYJIMPOBAHUS MOBTOPHBIX MOKY-
MOK U YBEIMYEHHUs yJepaKaHUs KIUEHTOB [4, c. 93]. Ha
MapKeTIUIeHcax TakKue MPOrpaMMBbl MOTYT OBITh peajn-
30BaHBI Yepe3 pa3IMIHbIC MEXaHU3MBI:

e Ckuaku Ha OBTOpHBIE NOKyNKH. [Ipexocras-
JICHUE TTOKYMATENsIM CKHJOK MM OOHYCOB IIPH MTOBTO-
PHBIX MTOKYIIKaX MOXKET yBEIUYNUTh BEPOSITHOCTH TOTO,
YTO KIIMEHT BEPHETCSI.

¢ Bonycusle 6amisl. MHOTHE MIaThOPMBI IpeI-
JIarafoT  CHCTEMBI OOHYCHBIX 0ayloB, KOTOpBIE
KIIMEHTBI MOT'YT HCTIOJIb30BATh IS TOJYIEHUS CKUIOK
Ha Oynymue nokynku. Hampumep, Amazon Prime mpe-
JIOCTaBJISET NOTIONHUTENbHbIC IPUBIICTMH CBOUM IIOJI-
MUCYHMKaM, BKJIFOYast OECIIaTHYIO TOCTaBKY U 9KCKIIIO-
3UBHBIE MIPEIOKEHHS.

e  DKCKIIIO3UBHBIC NPEUIOKEHHUS JJIS MOCTOSH-
HBIX KJIHEHTOB. [Iporpammsel tuma VIP-kiayGoB wmmm
Premium-noamnucku MOryT OBITh HHTETPUPOBAHEI C Ma-
pKeTIuIeiicaMy, 4TO TMO3BOJIIET OpeHJaaM Ipeaiarath
JIOSUTBHBIM KJIMEHTaM 3KCKIIIO3UBHBIE TOBAaphl WM J10-
TIOJTHUTEIbHBIE IPEUMYIIIECTBA.

WuTerpamyst MapKeTIIIeHCOB ¢ COLMAIbHBIMU Ce-
TSAMH TaKXe OTKPBIBAET JIOTIOJIHUTEIbHBIE BO3MOXKHO-
CTH 7151 OpEH/I0B 10 CO3/IaHHIO JOANbHOCTH. COTIacHo
ucciienoBanusm, oonee 50% monb3oBaTeseii couaib-
HBIX ceTell JensTcss nHpOopMalMeil 0 CBOMX MOKYIKax
u OpeHpax B IHTEpHETE, UTO JeNaeT COIHaIbHBIE CeTH
MOIIIHBIM KaHAJIOM JUIsl TPUBJICYECHUS HOBBIX KIIMEHTOB
U yZAEp)KaHUs CTapbIX. AKTHBHOE TPHCYTCTBHE Ha
mwratpopmax Bpone Instagram, Facebook m TikTok
MO3BOJISIET OpeH/aM B3aMMOJEHCTBOBATh C AyIHMTO-
pHel, TPeIOCTaBIATh aKIUH, y4acTBOBATh B TPEHIAX U
CO3/1aBaTh COOOIIECTBO BOKPYT OpeHIa.

Taxyxe Ba)KHO HCIOJIB30BATh COIMAIBHOE JT0Ka3a-
TEJICTBO (HATIPUMED, EIUTHCS OT3BIBAMH, BHIIC000-
30paMH TIOKyIaTesiei), 4TO CIOCOOCTBYET YKperuie-
HUIO peryTanun OpeHnaa u (popMHUPOBAHHIO JIOSITHHO-
CTH.

B ycnoBmsax mmppoBoit TpaHchopmanuu OpeH-
JVHTa W MapKeTHHra Ha MapKeTIulelcax KII0YeBYIO
POJIb UIPalOT TEXHOJIOTHH U aHAJIUTHYECKHE HUHCTPY-
MEHTBI, KOTOPbIE TI03BOJISIFOT KOMITaHUSIM 3 PEKTHBHO
CTPOUTB CTPATETHIO OPEHMA, OTCIIEKNUBATD €r0 YCIeX U
KOPPEKTUPOBATh JIEHCTBUA B PEXKHUME PEAbHOIO Bpe-
MeHH. Vicrions30BaHNe TEPEeAOBbIX TEXHOJIOTHHI, TAKHX
KaK UCKyccTBeHHbIH nHTeUeKkT (M), MammmaHOE 00y~
yenne (ML) n ananuTHaeckue miaThopMbl, 1aeT OpeH-
JaM BO3MOKHOCTh YIIy4IIUTh CBOW MAapKETHHIOBBIE
KaMIIaHUH, TTOBBICUTH MIEPCOHAIN3AIMIO KOHTEHTA U B
WUTOTE YBEIIMIUTHh KOHBEPCHUH (Tabnua 4).
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Tabmuua-4
TexHosI0rM4eckne HHCTPYMEHTHI /11 OpeHAnHra
HHcTpymMeHT Ha3nauenue IIpenmyuiecTBa
Amnanu3 60NbIINX AAHHBIX VIS ViryqmieHne mporHO3UpPOBaAHHS
Big Data Analytics BEISBIICHUSI CKPBITHIX ITATTEPHOB TPEHIOB U MOTpeOHOCTEH

ITOBCACHUA

KJIIMCHTOB

MammHHOe 00y4ueHHe

[Iporao3upoBanne MOTpeOHOCTEN
KIIMECHTOB, aHaNu3 3 peKTnBHOCTH
KOHTEHTa

IToBBIIEHNE TOYHOCTH
PEKOMEHIANNi 1 epCOHATH3ANN

Chatbot

ABTOMaTH3anus OOILIEHNS C KINEHTAMHU

IloBblIEHNE YPOBHS
obcykuBanus, 24/7 monaepkka

CucteMbl peKOMeHIaIHii

HepCOHaHI/I3I/IpOBaHHLIe MPEAJIOKCHUSA
JJIA KJIIMCHTOB

YBenuueHuve KOHBEPCHUU U
CpCAHCTO YCKa

AHanu3 HaCTPOEHUI, MOHUTOPHUHT

OHepaTI/IBHOG pcarupoBaHuc Ha

Sentiment Analysis
penyranuu HETaTHBHBIE OT3bIBEI
. AHanu3 noBeeH s TOJIb30BaTeNeil Ha [MoBeiienue 3G PeKTUBHOCTH
Google Analytics . b .
cauTtTe PECKIAMHBIX KaMIIaHUN
Bus aJIn3alus JaHHBIX U CO3JaHHEC Vi OIIICHUEC aHaJIn3a JaHHbIX U
Power Bl/Tableau 4 p .
OTYETOB yily4lIeHUE IPUHSITHS PEILICHUN

Hcnonp30BaHne TEXHONOTHUECKUX U aHAIUTHYE-
CKHUX MHCTPYMEHTOB SIBJSIETCSI HEOTHEMIIEMOM YacThblO
COBPEMECHHOTO OpeHIWHra Ha MapkeTiureiicax. UH-
CTPYMEHTHI aHAN3a JaHHBIX, MAITMHHOTO OOYYeHHS,
4aT-00THl U CHCTEMBl NEPCOHAIM3UPOBAHHBIX PEKO-
MEH/IAINH TO3BOJLTIOT OpeHAaM HE TOJBKO MOBHIIATH
CBOIO BHIMMOCTH Ha Iiat(opme, HO U CTPOUTH JTOJITO-
BpEMEHHBIE OTHOIICHHUS ¢ KiueHTamu. OmnepaTuBHOE
WCIIONIb30BaHUE ITUX TEXHOJIOTUH MOMOTaeT OpeHaam
HE TOJIBKO IPEe/ICKa3bIBaTh MOBEACHUE M0JIb30BATENECH,
HO M ONEpPaTUBHO pearupoBaTh HA U3MEHEHUS PbIHKA,
YTO CHOCOOCTBYET YKPEIUICHUIO JIOSUIbHOCTH U TIOBBI-
LIEHUIO penyTalluu.

BriBoabI

Takum o0pa3oM, yCHemrHoe IOCTPOCHUE YCTOM-
YUBOTO OpeH/a Ha MapKeTIuielicax TpedyeT KOMIUIeKC-
HOT'0 MOJXO0Ja, BKJIIOYAOIIEI0 HE TOJHKO ONTHUMH3a-
LHUIO JJUCTUHIA TOBApOB, HO U aKTHMBHOE HCIOJIb30Ba-
HUE€ TEXHOJIOTUH JJIsl MEepCOHANM3ALNUN NPEIJIOKEHUM
Y TIOBBIIICHHS JIOSJIBHOCTH KIUCHTOB. BaskHbIMU (ak-
TOpaMu ycriexa SIBJISIIOTCS KaUYeCTBO KOHTEHTA, aKTUB-
Hast paboTa ¢ OT3BIBAMH, MCIOJIL30BaHHE MAIIMHHOTO
0o0y4eHus /Ui IPOTHO3UPOBAHUS TIOBEJIEHUS MTOKYTIa-
TeNel U TEXHOJIOTUM aHallM3a TaHHBIX [l KOPPEKTHU-
POBKH MapKETHHIOBBIX CTPAaTEruil B peajbHOM Bpe-
MeHH. Bpennbl, 3gpekTHBHO MPUMEHSONINE 3TH WH-
CTPYMEHTBI, CHOCOOHBI HE TOJBKO IOBBICUTH CBOIO
BUJUMOCTb Ha MapKeTIuieicax, HO U CO3J1aTh JIOJIO-

BpPEMEHHBIE OTHOLICHUS C KIMEHTaMHU, 4YTO CIOCO0-
CTBYET yCTOHYMBOMY POCTY M KOHKYPEHTOCIIOCOOHO-
CTH Ha PBIHKE.
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K BOITPOCY OBECIIEYEHUS ITPAB TPYAALINXCA-MUT'PAHTOB B KASAXCTAHE
Kenzhetayeva Almira Kadirlikyzy
ON THE QUESTION OF ENSURING THE RIGHTS OF MIGRANT WORKERS IN KAZAKHSTAN

Annomayus.

Cmambs noceaujena anaiuzy npooiem peaiuzayuu mpyoosvix npae mpyosumuxca-wuepanmos 8 Pecnybnuxe
Kaszaxcman 6 konmexcme medcoyHapoonvix mpyoogvix cmanoapmos. Ocoboe HuMaHue yoensemcs mem acnek-
mam MUepayuoHHO20 3aKOHOOAMENbCMBA, KOMOopble CO30aiom CMpyKmypHoie 6apbepbl 01 peaiu3ayuu npas
UHOCMPAHHBIX PAOOMHUKO8. ABMOp ucciedyem HOPMAMUGHYIO U UHCIMUMYYUOHANbHYIO 6a3y Kazaxcmana, pey-
JUPYIOWYIO MPYO MUspanmos, ¢ akyenmom na coomgemcmsue Kounsenyuam MOT Ne 97, No 143, Ne 81, Meowcdy-
HAapOOHOU KOHEEHYUU O 3aiyume npas 6Ccex mpyosuyuxcsi-Muepanmos U 4ieHo8 Ux cemell, a marice Opyeum Medic-
OYHAPOOHO-NPABOBLIM akmam. B pabome evisisnenvt ocnoeHvle npensmemeus 0Jist dQPPexmusHOU 3auumol NPas
MUSPAHMOB. 3aKOHOOAMEIIbHbIe 0SPAHUYEHUs. 6 chepe necanuzayuu mpyoa (KeoOmuposanue, paspeutumeibHblll
NOPSIOOK, BbICOKASI CMOUMOCb 0OPMICHUS), HEOOCMAMOYHOCb 20CYOAPCMBEHHO20 HA030pa, Npeobiadanue
He(ﬁopMaﬂbHOﬁ 3anamocmu, a maxakce omcymemeue 0elCMBEHHbIX MEXAHUIMOB COL;uaﬂbHOﬁ urnmezpayuu. Ana-
JIU3 NPABONPUMEHUMETLHOU NPAKMUKY NOKA3AN HAIUYUe CUCMEMHBIX HAPYWeHUl, 8KIYas mpyo 6e3 002080pos,
Heesbiniamy 3apa60mHo12 naamaul U u3vsAmue OOKyMeHWIOG. Cmamus obocnosvieaem HeobX00UMoCmo nepecmompa
MUSPAYUOHHOU NOTUMUKU U 3aKOHOOamenvemea Kazaxcmana 6 uacmu ynpowieHusi npoyedyp ae2aiu3ayuu mpyod,
OMMEHRblL KeOMm, YCUIEeHUs mpydoeoeo Ha03opa U 86e0eHUsl MEXAHUSMOB COuuaJleOﬁ urnmezpayuu Mucpanmaoe,
BKAIOUASL OOCMYN K NPABOGOU NOMOUWU, OA308bIM YCIY2aAM U NPOSPAMMAM A0aAnmMayuu - ¢ y4émom NpUHYuUnos He-
OUCKPUMUHAYUU U COYUATBHOLL CNPABEOIUBOCTI.

Abstract.

This article analyzes the challenges in realizing the labor rights of migrant workers in the Republic of Ka-
zakhstan in the context of international labor standards. Special attention is paid to the shortcomings of Kazakh-
stan’s migration law, which create structural barriers to the full enjoyment of migrant workers’ rights. The study
examines the country’s legal and institutional framework regulating migrant labor, with a focus on its alignment
with ILO Conventions Nos. 97, 143, and 81, the International Convention on the Protection of the Rights of All
Migrant Workers and Members of Their Families (ICRMW), and other international instruments. Key challenges
identified include restrictive legalization procedures (quotas, permits, high costs), insufficient labor inspection,
dominance of informal employment, and the lack of effective mechanisms for social integration. The analysis of
enforcement practices reveals systemic violations such as undocumented employment, wage withholding, and
passport confiscation. The article substantiates the need to revise Kazakhstan’s migration policy and legislation
by simplifying labor legalization procedures, abolishing quotas, strengthening labor inspection, and introducing
mechanisms for the social integration of migrants, including access to legal assistance, basic services, and adap-
tation programs in line with the principles of non-discrimination and social justice.

Knrouegvie cnosa: mpyosiyuecsa-muepanmel, mpyoogwle npasd, MesicoyHapooHvle mpyoosvie CMaHOapmol,
RCZSCZXCI’I’[(,ZH, MOT, MUSpaAyUOHHAA NOAUMUKA, MUSPpAYUOHHOE SGKOHO()ClmeﬂbCI’I’lGO, CoOYyUualbHasl unmezcpayusl, IKC-
nryamayusl.

Keywords: migrant workers, labor rights, international labor standards, Kazakhstan, ILO, migration policy,
migration law, social integration, labor exploitation.

Tyiiinoeme.

Byn maxanaoa Kazaxcman Pecnybauxacvinoagel
enoexwi-muepanmmapovly — eHoex  KYKbIKMAapblH
KaMmMamacel3s emy maceeiepi XauiblKapaivlk eHoek

Muepayuscuin pemmenmin Kazaxcmanuviy KyKbiKmoix
JHCoOHE UHCTNUMYYUOHANOBIK, 6A3ACbl KAPACTNBIPbIIAOb,
convimen xamap MOT-muoiy Ne 97, No 143 sicone Ne 81
Kongenyusinapot men b¥¥-nviy Enbexwi-wuepanmmap

cmandapmmapsl  KOHMEKCiHOe — Kapacmulpuliadbl.  MeH O0aapobly 0omoachl Mywenepiniy KyKblKmapuli
Epexwe Hasap eHOeKWi-MUSPAHMmMapobly — Kopeay mypaibl XAAblKAPaablK KOHEEHYUSCHIHA HCIHE
KYKbIKMApbl  MOJBIK — Jicy3eze  acvlpyea Kedepei  backa 0a XalblKapalvlk —akmiiepee — CalKecmill
Keamipemin KOWi-KOH 3ayHamaceinbly  Oazananadvl. Tanoay 6apwicbinoa enbOex Kbl3MemiH
Kemwiinikmepine —ayoapuliean. 3epmmeyde enbek — 3ayoacmuipyoazvl wekmeyiep (Keoma, pYKcam auny
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pacimoepi,  JHo2apbl  WLIELIHOAP),  MeMLeKemmiK
baxviiayovly — 2acizoici,  beupecmu  AHCYMbICNEH
KAMMYOblH, —~ Kel — mapanybl — JiCoHe — dNeyMEemmiK

UHMeSPAYUAHBIY MUIMOI  MemIKMepPiHiy HCOKMbIbl
cuakmol 6acmsl npobremanap aHvlkKmanowl. Kyxwvix
KOOAHY NPAKMUKACHL eHOeK WAPMbIHCHI3 JHCYMbIC
icmey, sicanakbiHbl moemey, Kyrcammapobvl anbiin Koio
cuskmel  ocylieni  KYKublK  OY3VUUbLILIKIMAPObL
Kepcemedi. Maxanaoa enbex Kvizmemin 3ay0acmoipy
PaciMOepin diceninoemy, KOmanapovl HCOi0, eHOeK
UHCNEKYUSCLIH Kyuteimy, coHOau-ax
MUspaHmmapovly — 2AeyMemmik — UHMespayusCbiH
KAMMAMAChl3 emy memikmepit - KYKblKmbvlK KOMEKKe,
Heziszzi KblzMemmepee JHcoHe obetiimoey
baz0apnamanapsina Koaxcemimoilikmi Koca an2anod,
KeMCImywinikke 2ol 0Oepmey JcoHe dneymMemmik
20inemminik  KauOammapeiHa  CcatKec KOuii-KOH
casacamvl  MeH 3AHHAMACLIH — Kauma  Kapayowly
Kaosicemminiei Heeizoeneoi.

Tyiin ce3dep: enbexwi-muepanmmap, eHoex
KYKbIKMApsl, XanblKapanvlk eybex cmanoapmmapul,
Kazakcman, XEY¥, kewi-kon cascamoel, KOULi-KOH
3aHHAMACYL, dNEYMEMMIK UHmespayusl, eyoex Kauaybl.

BBenenue

C Hayana XX Beka, C pa3BUTHEM NPOMBIIIIIEHHO-
CTH W mobanu3annedl SKOHOMHUKH, MHIPAllHOHHBIC
IpoLecChl MPHOOpPENTN MacCOBBIN XapakTep. B HayuHO#
mutepatype, B ToM uncie y . K. beksmesa, takue
nporuecckl 0003HAYAIOTCA TEPMHHOM «MEKAYHAPO.I-
Hasi TpyioBas Murpais» [1]. MexnyHapoaHas Tpyno-
Bas MUIpAIMsl O3HAayaeT IepeMelleHHue JIIoe depes
TpaHMIBl HA TIOCTOSHHOE WM BPEMEHHOE MECTO pa-
6O0THI B IpyToii cTpaHe. DTO MOXKET BKIIOUATh Nepees]t
JUI1 paboThI MO0 KOHTPAKTY, CE30HHYIO paboTy, TOUCK
HOBBIX KaphEPHBIX BO3MOKHOCTEH MITH OETCTBO OT KO-
HOMHYECKHX, TOJUTHYECKUX WM COIMAIBHBIX IIPO-
6neM. Takum 00pa3oM, MUTpallOHHBIE MTPOIECCHI 10
MepEeMEIIEHHIO JIF0/IeH MEIOT KaK JOOPOBOJIBHBIN Xa-
paKTep, Tak M BBIHYXKJICHHBIH XapakTep.

TpynoBele mpaBa — 3TO COBOKYITHOCTH IIPaB U
cB000/1, KOTOPbIE 00ECTIEYNBAIOT CIIPABENIUBEIC U 0e3-
OomnacHble ycloBUsA TpyAa. B 3Toil cBsA3M, TpyAOBbIE
IpaBa UrparoT KIIOYEBYIO POJIb B CO3AAHUU CIIPaBE.-
JUBOTO, OE30MaCHOTO M YCTOWYHMBOIO OOIIECTBa, CIO-
coOCTByS 3amuTe paOOTHUKOB U YIYUIICHHUIO WX OJa-
rococtostHnsA. OTHAKO CYIIECTBYET OCOOCHHOCTD MEX-
JTyHapOJHO-IIPaBOBOrO peryaupoBaHus Ha
PETHOHAILHOM YPOBHE — 3TO KOMOMHAIMA JIBYX
HalpaBJeHUH: [IPaBOBOE PETYJINPOBaHNE CBOOOTHOTO
HepeNBIKEHNsT PAaOOTHUKOB B PETMOHAILHOM PBIHKE
TpyAa M CO3JaHHE PErvOHaJIbHBIX MEXAaHHU3MOB 3a-
IIMTHI TIpaB TPYAAMUXCA-MUTpanToB [2]. IIpuHnmas
B0 BHMMaHue npuHIUI MOT «Tpyn He sBiseTcs ToBa-
POM» Ba)KHO TIOHHMATh, YTO HECMOTPSI HA 3TO UMEETCS
TEHJICHIMSI MEXTyHapOIHOTO-TIPABOBOTO PETYIHPOBA-
HUS Ha PETHOHAIIFHOM YPOBHE C OONBIITNM KOHTEKCTOM
Ha SKOHOMHUYECKUH acCIeKT TPyAa U C HANMEHBIINM Ha
ryMaHHCTHYeCKHit acriekT [3].

TpynoBsle npaBa TPyAAIIMXCS-MUTPAHTOB BCET 1A
OBUTH BaYKHOW YaCThIO MEXIYHAPOAHOTO IPAaBO3AIUT-

HOoro auckypca. [IpaBoBoil cTaTyc TpyIsILHUXCSI-MU-
TPAHTOB 3aKPEIlICH Kak B YHUBEPCATBHBIX JOKYMEHTAaX
(MOT u OOH), Tak 1 Ha perHOHAIIEHOM yYpPOBHE.

B macrosimee Bpems HaOmromaeTcs HEBUIAAHHOE
MacmtabHoe repeMernieHne oaei. bompiree kommdae-
CTBO JIFOJICH, YeM KOTJa-Tr0o paHee, XKHUBET 3a Ipere-
JIaMH CTPaHBI cBoero poskaeHus. CorilacHO TaHHBIM
Ort4dera MO MEXIYHAapOIHOW MUTpanuu Ha Maid 2024
rojla B MUpe HacUUTHIBaeTCs 281 MUILIMOHOB MEXKIY-
HapOoJHBIX MUTpaHTOB. Kak paHee ynmoMuHalIOCh, MU-
rpaiysi MOXeT OBITh BOIPOCOM BBHIOOpA JJIS OHHX -
BOIIPOCOM >KM3HU U CMEpPTHU i Apyrux. [lo gaHHBIM
ArenrctBa OOH no nenam 6exennes (YBKB OOH), k
koHITy 2022 rosa 0)XHIaock, YTO B MUpe OyIeT OKOJIo
35,3 MmnInoHa OeXEHIIEB, a TaKXKe 5,4 MIILIMOHA JINII,
nmymux yoexwumia [4]. B HacTosmem roxy okomno 117
MWJUTHOHOB YEJIOBEK MO BCEMY MHUpPY OBUIH BBIHYXK-
JICHBI IOKUHYTH CBOM JOMA H3-32 BOIH WJIA TIOJIATHYC-
CKUX KOH()IMKTOB, HAPYIICHUH MpaB YEeIOBEKA U IPY-
THX COOBITHH, 3HAYUTEIILHO YIPOXKAIOIINX UX Oe301mac-
HocTH [5].

Tpyasimuecs-MUTpaHThl TOMOTAIOT HE TOJBKO
CBOE ceMbe, HO U OOIIMHE UM CTpaHe MPOUCXOXKIe-
HUS: BHOCAT BKJIAJ B Pa3BUTHE MOCPEACTBOM JCHEXK-
HBIX TICPEBOJIOB, CHIKAIOT YPOBEHH 0e3paboTHIIb, 3a-
HUMAIOTCS PacHpOCTPaHEHHEM TPYIOBBIX YMEHUH U
HABBIKOB, a TAKXKE SABJBIIOTCS YacTHIO TOPTOBOTO U Jie-
JIOBOTO HETBOPKUHTA. B TO BpeMs Kak Mpon3BOAS Jesi-
TENBHOCTh B CTpaHaX Ha3HAYCHUS, OHH SBILIOTCS 3a-
MeIIeHHEeM BHIUMOTO HeoCcTaTka paboueii Criibl, BHE
3aBUCUMOCTH OT TOTO, HACKOJIBKO OHHU SBJISIOTCS HH3-
KOKBaJIM(DUIIMPOBAHHBIMHU MJIM BBICOKOKBaIH(DUIIHPO-
BaHHBIMH paboTHHKaMu. HecMOTpst Ha OOMBIITYIO YHC-
JIEHHOCTh TPYASIIUXCSI-MUTPAHTOB, & TaKXKe MUTpaH-
TOB B II€JIOM, MHIPAHTHl SIBISIOTCA  YSA3BUMOU
KaTeropueil HaceneHus. Tpynsmuecss-MATPaHTHl TTOA-
BEPraloTCs pa3iINyHBIM CEphE3HBIM PHCKaM, BKIFOUYAs
HEeONaroNnpusATHRIC YCIOBUS TPY/a, OTpaHMYEHHBIH 10-
CTYI K COLMAIFHOW 3aIUTe U MEIUIIMHCKOMY 00CITy-
KHUBAHHIO, & TaKXXEe BO3MOXKHOCTH JKCIDTyaTallMd W
HapyuIeHust ux mpas [6].

Marepuajbl 1 METOAbI

B ocHOBY uccienoBaHusl JeTIu MEXIyHApO HbIE
npasoBble akTel: BJIITY, MIIT'TITT, MITDCKII, MKIJI/,
a taxke KouBeHmumun MOT Ne97, Ne 143, Ne81 wu
MKSIIT. M3ydanuck HOpMaTHBHBIE ITPABOBBIE AKTHI
Pecnry6nmkn Kazaxcran: Koncturynus, TpynoBoit ko-
nekc, 3akoH «O MUrpaluy HaceleHus», MurpanuoH-
Hasg moyimThka Ha 2023-2027 roasl M IOJ3aKOHHBIE
akThl. Mcroyib30BaIiCh TaKKe 3aKIFOYUTEIIbHBIC 3aMe-
yanus KomureroB OOH, noxnanst MOT, maTtepuansl
YBKB 1 MOM. DOMnupr4eckyld OCHOBY COCTaBHIIU
MpaBO3aIIUTHBIE OTYETHI, myonukanuy B CMU u ot-
JIeNIbHBIE CIIy4Yau HapylIeHWH NpaB MUrpaHToB B Ka-
3axCTaHe.

[Tpumensuics  GpopMaTbHO-IOPUANIECKHNA METOJ
JUTST aHAJIM3a HOPM MEXTYHApOIHOTO W HAIMOHAIb-
HOTO 3aKOHOAaTeNbCTBA. CpaBHUTEIHLHO-TIPABOBOM Me-
TOJ1 UCIIOJIL30BAJICS sl cCONOCTaBIeHus! npakTuku Ka-
3axCTaHa ¢ MEXAYyHapOAHBIMU cTaHaapTamu. CUcTeM-
HBIM MMOAXO0J MO3BOJIWI BBISIBUTH B3aUMOCBS3H MEXAY
TPYIOBBIM U MUTPALIMOHHBIM peryiupoBanueM. Takxe
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NPUMEHSUICST KelC-aHali3 Ul OLIEHKH KOHKPETHBIX
CUTYyalui TPYJAOBOM SKCILTyaTallii MUTPAHTOB.

Pe3yabTaThl u 00cy:KIeHUE

MexnyHapogHbIe TPYIOBBIE CTaHIAPTHI SIBIIA-
I0TCS OPUEHTHPAMH IS TFOOOT0 HAIMOHAIBHOTO 3aK0-
HomarenbcTBa. OHU (GOPMHUPYIOTCS U3 OOIICTIPU3HAH-
HBIX MEXIyHapOJHBIX aKTOB, Hampumep, BceoOrmas
Jeknapanus npas yenoBeka (BJIITY) 3akiagsiBacT Oa-
30BBbIC TPHHIMIBI, TAKWE KaK MPUHLUI HEIUCKPUMHU-
HalluK, IPaBo Ha TPy, IPaBo Ha OJIAroINOIy4HBIN ypo-
BeHb km3HM [7]. OOIIMe mpaBa YelOBEKa, BKIIOYAs
cBO0OAY OT JUCKPUMHUHALNH, IIPABO Ha CIIPaBEIJIMBOE
pa30upaTensCTBO, 3aMUTY OT MPOU3BOJIBHOTO 33/Ep-
JKaHUS 3aKperusieT MeXayHapOoIHbIN NakKT O rpakJaH-
ckuX 1 noiutuaeckux npasax (MIIITIIT) [8], mpaso Ha
TPYyZl, CHpaBEUIMBBIC YCIOBUS TPyJa, COIHAIBHOE
obecrieueHre, OXpaHy 3I0POBBS BKIIOYaeT B ceOs
MesknyHapOIHBIH aKT 00 3KOHOMUYIECKHUX, COIHATb-
HBIX U KyIbTYpHBIX npaBax (MIIOCKII) [9].

Hemaio BaXHBIM SIBISIIOTCS aKThl, HAIIPaBJICHHBIE
Ha 0OpbOy ¢ AMCKpPUMHHAIMEH, B 4aCTHOCTH, Mexy-
HapoJiHasi KOHBEHLMS O JIMKBUALUK BceX GOpM paco-
Boi muckpumuHaiun (MKIJIJl) nHakmagpiBaeT o0s3a-
TEeJBCTBA Ha FTOCYAapCTBA O MIPEIOTBPAICHUIO, 3aIlpe-
IIEHUIO ¥ NCKOPEHEHHIO PAacOBOM ANCKPUMHHAIMN BO
BceX cdepax JKU3HM, BKIIOYas TpyHA, oOpa3oBaHWE,
3/[paBOOXPAaHEHUE U JOCTYII K IIPABOCY/IHIO, C 00ecIe-
YyeHHEeM 3(GPEKTUBHOHN 3alIUTHI MMOCTPAAABIINX U IO-
OLIPEHHEM MeXpacoBoro B3auMonoHuManus [10].

Oco0y1o posib B 00ecTIedeHNH IpaB TPYAAIUXCA-
MUTPAHTOB 3aHUMaeT MexIyHapoJHas KOHBEHIUS O
3alUTe IpaB BCEX TPYIAMIMXCSI-MUTPAHTOB U WICHOB
nx cemeit (MK3IIT), npunstas Oprannzarnueiit O6b-
enuneHHbix Haruit (OOH). KonBenust rimacur o 6a3o-
BBIX IpaBax TPYAALINXCSI-MHUTPAHTOB M HX CEMeEH,
BKJIFOYast IPaBO HAa JJOCTOMHBIE YCIIOBHS Tpy/a, COLHU-
IBHYIO 3alIUTy, MEJUIMHCKYIO ITOMOIIb, 00pa3oBa-
HHE JIeTell 1 3alluTy OT NMPOM3BOJILHOTO 3aJep KaHusl,
9KCIUTyaTally M JUCKpuMHuHanuu [11].

B pamkax cBoedl HOPMAaTUBHOM J€ATENbHOCTHU
MesxayHapoaHas opraamzanus Tpyaa (MOT) npunsina
JIB€ KIIIOYEBbIe KOHBEHIIMH, TOCBSIIEHHBIE BOIPOCAM
TpynoBoi murparuu: Konsenmmo Ne 97 o paboTHH-
Kax-murpanrax [12], ¢pokycupyromascst Ha MOOHILHO-
ctu pabouert cuisl 1 Konsenmuro Ne 143 o 3moymo-
TpeOIeHnsIX B 00JIacTH MUTpaIMu U 00 obecriedeHnn
paboTHHKAaM-MHUTPaHTaM PaBEHCTBAa BO3MOXKHOCTEH U
oOpalneHus1, akleHTUPYIOlasi BHUMaHUE Ha MHTETpa-
MU U MpaBax MUTPAHTOB KaK WwieHOB obmiecTsa [13].

MKGSIIT u Konsenuu MOT Ne97 u Ne143 ne pa-
tudummposansl  Kazaxcranom. OpnHako, craths 1
VYcraBa OOH rnacur, 4yTo rocyjapcTBa-uieHbl OpraHu-
3aUU TIPHJIEPKUBAIOTCA TPUHIMIA T0OPOCOBECTHO
BBINTOJIHATh BO3JIOXKEHHBIE Ha HUX OOS3aTENBCTBA IO
00ecTieyeHnIo TpaB, BHITCKAIOIINE U3 WX MPUHAIJICK-
HOCTH K cocTaBy Oprarm3annu [14]. B cooTBeTcTBUE C
Hexmapanueit MOT 00 ocHOBOMOMAraronux MpHUHIIH-
max, MOJOXEHHE MyHKTa JBa JOKyMEHTa OOS3BIBAacT
roCyAapcTBa-4ICHbI J0OPOCOBECTHO COAEHCTBOBATH U
coOuoaTh ynpasgaHeHHe BceX (OpM HPUHYIUTENb-
HOTO ¥ 00513aTeJIBHOTO TPY/a, JONOJIHUTENEHO, HE J0-
MyCKaTh AUCKPUMHHALMIO B 00JIACTH TPy U3 CaMOTo
¢axra npuuactaoct K MOT [15].

MurpanuonHnsle notoku B Kazaxcrane perymupy-
rorcs Korcrurynueit, 3akonamu «O MUTpaniiy Hacee-
HIs», «O TpaBOBOM MOJOKEHHH HHOCTpPaHLEB», «O
HaIMOHAJIBHON Oe3omacHocTHy», TpynoBeiM Kogekcom
PK, Konexcom PK 06 anMUHICTpaTHBHBIX IPaBOHAPY-
WeHuIX, YrojoBHbIM koaekc PK, a takxke npyrumu
MOJ3aKOHHBIMHU aKTaMH.

B 2022 rogy mpaBUTENbCTBO yTBEPIWIO HOBYIO
Murpaunonnyro nonutuky PK nHa 2023-2027 ronsl,
KOTOpasi ~ IpEACTaBisieT  CO0OM  COBOKYIHOCTh
MIPUHIUIIOB, CTpaTeruil, B TOM YUCIIe MPUOPUTETHBIX
HaIpaBJIeHUN U MHUIUATUB, IPABOBBIX U aIMUHHCTpPA-
TUBHBIX MEp, HANPaBICHHBIX HA PETYINPOBAHUE MH-
TPaIOHHBIX Tpotieccos [16].

MexayHaponusie o0s3aTenscTBa PK mo obecrme-
YEHUIO IPaB TPYISLIINXCA-MUTPAHTOB B paMKax WICH-
ctBa B OOH 1 MOT Ha mpakTrke peann3aniy CTaIKu-
BAETCS C CYIIECTBEHHBIMH MPEMATCTBUAMHU. Murparm-
OHHOE 3aKOHOJIaTEeJILCTBO M IMOJHUTHKA CTPAaHBl UMEET
OTPaHUYUTENBHBIN XapaKTep, B YaCTH MOTydeHUS pas-
pelIeHnd Ha TPYAOYCTPOMCTBO, KBOTUPOBAHMS HHO-
CTpaHHOH pabouel CUIIBI, OTpaHUYECHHBIN TOCTYTI K CO-
LMAJIbHOW U MEIMIIMHCKOM 3allluTe H3-3a IPABOBOTO
cTatyca u Ipyrue Oapbepbl, KOTOpbIE 3aTPY/IHSIOT JIe-
rajJbHOE TPYAOYCTPOICTBO. B pesynbpraTe MHOTHE TPY-
JSIITHECSI-MUTPAHThl BBIHYXKICHBI padoTaTh B HE(Op-
MaJIbHOM CEKTOpE, OCcTaBasch BHE 3()(hEeKTHBHOTO Me-
XaHU3Ma 3allUThl TPYAOBBIX INPaB M IIOJABEPrasch
BBICOKMM PHUCKaM 3KCIUTyaTallud W AMCKPUMHHALHH.
Takum o0pa3oM, cylecTBYIOIIas MHUIPAI[OHHAs IMO-
JIUTHKA, BOMPEKH B3SATHIM MEXIYHAPOIHBIM 00s3a-
TEJICTBAM, HE B IOJIHOW Mepe o0ecrednBaeT peannsa-
M0 0a30BBIX TPYOBBIX IPaB HHOCTPAHHBIX pabOTHU-
koB B Kazaxcrane.

Oepanuyennvie 0CHOBAHUSA 05 1€2AIbHOU MPYOO-
801 Muspayuu.

Crartbsa 36-1 3akona PK «O murpauuu Hacene-
HUSI» TIIACUT, YTO YIIOJIHOMOYEHHBII OpraH 1o MUTpa-
LMY HACEJICHUS] €KEeTOJHO KBOTHUPYET MHOCTPAHHYIO
pabouylo crity, C y4€TOM ITPOTHO3a COCTOSIHUS CIpoca
U MPEeJJIOKEHUsI Ha pbiHKe Tpya [17].

Cormnacao nap. 1 ri. 2 IIpaBun u ycaoBuii BeIiauu
WIN TIPOJUICHUSI Pa3perieHni paboToaaTensiM Ha IpH-
BJI€YCHHE MHOCTPAHHOM paboueil CHIIBI, a TakXke Ocy-
IIECTBJICHHUS BHYTPUKOPIIOPATUBHOTO IepeBoa, Pado-
TOJATENb JOJDKEH IOJATh 3asBICHHE B MECTHBIA HC-
MTOJTHUTEIBHBIM OpPraH Uil TONYyYeHHUs pa3perIeHus
[18]. B maHHOM 3asBIieHHMHM HEOOXOJMMO YKa3bIBATh
KJIacCU(UKaIMIO HHOCTPAaHHOU paboyveli CHIIbI, OHH Jie-
JISITCSL HA 4 KaTeropHH:

-IIepBast kateropusi — pyKOBOIAUTEINH;

-BTopas kaTeropus - pykoBogUTENM NOApA3AEIe-
HUH, KOTOpBIE COOTBETCTBYIOT IPO(ECCHOHAIHHBIM
CTaHIApPTaM M KBaTU(PUKAIIMOHHBIM XapaKTEPHUCTHKAM;

-TpeTbs KaTeTOpHs - CIIEIUATUCTEI, COOTBETCTBY-
OIITHe KBaTH(PUKAIMOHHBIM TPEOOBaHIIM;

-UerBépTass Kareropus - KBaJIH(HUIMPOBAHHBIE
paboumne.

B cootBerctBum ¢ mynkrom 19 Ipasun, Beliaua
WM IPOJJIEHUE COOTBETCTBYIOLIUX Pa3pelIeHuil MecT-
HBIMU HCIIOJIHUTEIbHBIME OPraHaMH OCYIIECTBISIETCS
Ipu  coOJtoieHMH  paboTOAaTENIeM YCTaHOBJICHHBIX
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IpONOpLUI, B 4YaCTHOCTH, KOIUYECTBO IpaxkaaH Pec-
my6nukn KazaxcTaH MODKHO COCTaBIATh HE MEHEe
70 % OT CITMCOYHOH YHCIEHHOCTH PAOOTHUKOB IIEPBOI
M BTOPOW Karteropuu, a Takxe He MeHee 90 % — ot
YHCIICHHOCTH PaOOTHUKOB TPEThEeH W 4eTBEPTOH KaTe-
ropun. [Ipy 3TOM y9UTHIBarOTCS KaK HEIIOCPEICTBEHHO
TPYIOYCTPOCHHBIE Y paboTomaTeNsl JHNa, Tak U CO-
TPYAHUKH, HalIpaBJICHHbIE CTOPOHHEH OpraHu3aluei B
paMKax JOrOBOPOB Ha IPENOCTaBIECHUE IepCOHAa.
BaxxHO OTMETUTB, YTO NpH pacuére He BKIIOYAIOTCS
rpaxaaHe rocynapcTB — y4aCTHHKOB EBpasmiickoro
SKOHOMHUECKOTO CO03a.

Ha npakTtuke 3TO O3HawaeT, 4To, Jaxke oOmamas
JOCTaTOYHBIM YPOBHEM KBaJH(DUKAIIMM U ONBITOM pa-
0OTBI, HHOCTPAaHHBIN CIIEIHAIUCT MOKET OBITh HCKITIO-
4éH U3 BO3MOXKHOCTEH JIETaNbHOIO TPYAOYCTPOMCTBA,
ecin paboTomarens He crioco0eH 00eCTIeYUTh BHITIOI-
HEHHE JaHHBIX Mponopiuii. PopManbHO cHCTEMa KBO-
TUPOBaHMSA HaNpaBieHAa Ha 3aIlUTy BHYTPEHHEIO
PBIHKA TPy/Ja U CO3/laHHe IPUOPUTETHBIX YCIOBHH IS
3aHATOCTH rpakaaH Kazaxcrana. OJHaKo B KOHTEKCTE
MEXIyHapOJHOTO [IPaBa TaKOe PEryIMPOBAHUE MOXKET
paccMaTpuBaThCs Kak popma KOC8eHHOU OUCKPUMUHA-
yuy TIO MPU3HAKY TPAXTAHCTBA WM HAIMOHAIBHOCTH,
3anpeméHHON KaK B PaMKaX YHHBEPCAJIbHBIX JIOTOBO-
POB 0 TIpaBax YEJIOBEKA, TAK U CIICIIHAIBHBIX TPYIOBBIX
KOHBEHLUH.

B yactHOCTH, cormacHO cTaThe 6 MexnyHapoa-
HOTO ITaKTa 00 3KOHOMHYECKNX, COIUAIBHBIX U KYJIb-
TypHBIX mpaBax (MIIDCKII), kaxmoe rocymapcTBO-
YYaCTHHK 00s3yeTcsl IPU3HABATh MPaBO KaXIOTO Ye-
JIOBEKa Ha TPYJ, BKJIIOYas MPaBO HAa BO3MOYKHOCTH 3a-
pabaTsIBaTh cebe Ha KU3HBb TPYJIOM, KOTOPHI OH CBO-
60/HO BBIOMpAET UM Ha KOTOPBI CBOOOIHO COTJIaria-
ercs. Crarbs 7 [Ilakra 3akperuiseTr mpaBo Ha
CIpaBeUINBBIE U ONAroNpHUATHBIE YCIOBHS TpyJa IS
BCEX TPYISIIUXCA. AHAIOTHYHBIC ITOJIOXKEHHUS COMEp-
s)katcs B KouBenuun MOT Ne 97 o Tpynsimmxcsi-Mu-
rpaHTax, MpeaycMaTpuBaronie HeoOXoAMMOCTh o0ec-
TIEYCHNs] PaBEHCTBA OOpAIlEHHs B OTHOIICHHH YCIIO-
BUM Haikima, a Takke B KoumBenmum MOT Ne 143 o
37I0yHOTpeOIeHISIX B chepe TPy 10BOIT MUTpALIUH U TTO-
OIIPEHUH PABEHCTBA BO3ZMOKHOCTEH.

B 10 ke Bpems MuUrpaHTHl U3 Y30ekucTtaHa u Ta-
JOKUKUCTaHa, KoTopble He BXomIT B EADC, 006s3aHbI
MIPOXOIUTH BCIO IPOLEAYPY 0(OPMIICHHS pa3pelIeHnit
U TOJIeKAT yIETy B paMKaxX KBOTHBIX OTPaHUYCHUH.
3TO NPUBOAUT K TOMY, UTO TPYISIIUECS-MUTPAHTHI U3
JIAaHHBIX CTPaH HaXO[sATCs B 3aBEJOMO OoJiee ysI3BUMOM
TIOJIO’KEHHH 110 CPABHEHUIO C, HAIPUMED, I'parkIaHaAMHU
Ksipreizcrana umn Poccun, HecMOTpsl Ha COIOCTAaBH-
MBIl ypOBEHb KBaJM()UKAILIMU WIIM TPYJOBOTO BKJIAJA.
CornacHo nyHKTY 2 ctathe 97 JloroBopa 06 EADSC, B
OTHOIICHUH PabOTHHUKOB, SBILIOMINXCA TpaKIaHAMHU
rocynapcTB-wieHoB Coro3a, He IPUMEHSIOTCS OTpaHH-
YeHUs, YCTAHOBJICHHBIE MX 3aKOHOAATeIhcTBOM [19].
DaKkTHYECKH, HAJMYUE WIH OTCYTCTBHE WICHCTBA HMX
ctpansl B EADC Hanpsmyro ompenenseT I0CTyN MH-
rpaHTa K peIHKY Tpyzaa Kazaxcrana, yro co3nmaer Hepa-
BEHCTBO BO3MOXKHOCTEH B 3aBUCHMOCTU OT I'paXkAaH-
CTBa, a HE OT NPO(ECCHOHATBHBIX KAYeCTB MUTPAHTA.

B cootBerctBuM ¢ myHkrtoMm 22 IlpaBum, 3a BbI-
Jady WIM NpOJUIEHHE paspelieHus ¢ padoronaresneit

B3MMaeTcsl 00s3aTeNbHbI HaioroBblid cOop. CraBku
cOopa BapbHPYIOTCSl B 3aBUCHMOCTH OT KaTETOPHH pa-
OOTHHKOB H CpOKa UX MPEI0IaraeMoil TpyIoBoOi es-
TenpHOCTU. Hampumep, uTo0s1 paboTomaTennto HaHITh
MHOCTPAHHOTO pabOTHHKA YETBEPTON KaTETOPUH, KBa-
muduIupyromerocs B CTPOUTEIBHOM CEKTOPE, €My
HeoOxoanmo 3amnatuts 250 MPIT i 980000 Tenre.
JloTOJTHUTENBHO, /TSl CE30HHBIX HHOCTPAHHBIX padoT-
HUKOB IPEAYCMOTPEHBI OTJEIbHBIE Pa3Mephl CTABOK —
ot 12 MPII mo 48 MPII [20].

B cootBerctBUM ¢ nmyHkTOM 25 IlpaBui, cpoku
JeUCTBUS pa3pellicHUH 3aBUCAT OT KaTerOpUM HHO-
CTpaHHBIX pabOTHHKOB. PaboTHHKaM ImepBoil KaTero-
pHH pa3pelieHne BBIIACTCs Ha OJIUH, Ba WU TP roja
C BO3MOJKHOCTBIO IPOJJICHUS; PAOOTHUKAM BTOPOH H
TpeThel KaTETOPHU Pa3pelIeHE BBITACTCSI CPOKOM Ha
JBEHA/ATh MECAIEB C BO3MOYKHOCTBIO NPOJICHUS;
IUIsT paOOTHUKOB UYETBEPTOW KaTETOPHM pa3peIleHHe
BBIJIa€TCSI CPOKOM Ha JIBEHAALATh MecsleB 0e3 mpasa
npoaseHus. Ce30HHBIM HHOCTPAaHHBIM paOOTHUKAM
paspenienue BbiaeTcss Ha cpok go 90, 180, 270 umu
365 kajeHIapHBIX JHEH, Takke 0e3 mpaBa MPOICHUS.

B 10 xe Bpems nyHkt 27 [IpaBun ycTtaHaBIHBaeT
HCYEPIIbIBAIONIMN NepEeYeHb OCHOBAHMM IS OTKAa3a B
BBIJaue pa3pelIeHus Ha MPUBJICUYCHHE HWHOCTPAHHOMN
paboueii cunbl. K uncy Takux OCHOBaHHUI OTHOCSITCS:

1. mpeBbllIeHWE YCTAaHOBJICHHOW KBOTHI Ha TPH-
BJIEYCHUE HHOCTPAHHOM paboydell CHIIBI;

2. HecobmromeHue paboromateneM TpeOoBaHUI
1o oje rpaxaad Pecybnnkn KazaxcraH B uncineHHo-
CTH paOOTHUKOB;

3. HeBbINOJHEHHE paboToaareneM 0053aTeNbCTB
M0 3aME€HE WHOCTPAHHOHN paboueil bl YeTBEpTON Ka-
Teropuu (KBaIM(pHUINPOBAHHBIX pa00YMX) Ha MECTHBIX
pabOTHUKOB;

4. BbIsABICHHE (DaKTa HE3aKOHHOTO NTPHUBJICYECHUS
WHOCTPAaHHBIX paOOTHHUKOB, JINOO MPUBJICUEHHS UX Ha
JOJDKHOCTH, HE COOTBETCTBYIOIINE 3asBJICHHBIM B Pa3-
peneHny npodeccrsM WK CIEHATbHOCTSIM;

5. HECOOTBETCTBHME YpPOBHS 00pa30BaHUs, IMpPO-
(eccHOHaNbHOW MOATOTOBKM WM OIBITA IIPaKTHYe-
CKOM pabOTBl MHOCTPAHHOTO PabOTHHKA KBaIM(UKa-
IIHOHHBIM TPEeOOBaHUSIM, YCTAHOBJIEHHBIM B COOTBET-
CTBHUU C NPO(HECCUOHATILHBIMU CTaHJAPTaAMH.

Takum obpa3oM, Hanbonee ysI3BUMBIMH KaTero-
PpHUSIME HHOCTPAHHOM paboyeli CHITbI, Ha KOTOPBIX Hera-
THUBHO OTPAXKAIOTCS yCTAaHOBJICHHBIE OTPAaHUYCHHUS, 5B-
JISIFOTCST paOOTHUKY YETBEPTOI KaTerOpHH M CE30HHBIE
paboTHHKH. DTH pabOTHHWKHM, KakK IPaBWIIO, BBIIOJN-
HSIOT TPY/ HU3KOKBaJIM(UIIMPOBAHHOTO XapakTepa - B
CEJIbCKOM XO34HCTBE, CTPOUTENBCTBE, YCIyrax U 4acT-
HBIX JIOMOXO3SHCTBAX, TAKXKe 3aHMMAIOT paboune me-
CTa, Ha KOTOPbIe HAOIIOAAETCs XPOHUIECKUNA AeHUITUT
BHYTpEHHEH paboueil CHIIbI.

OpmHako, HECMOTPS Ha peabHyI0 MOTPEOHOCTH B
HX TPYZAE, TAKFE MUTPAHTHI CTAKUBAIOTCS C JOMOTHH-
TEJIEHBIMU TPENATCTBUAMHU. Bo-TIepBBIX, TOCTaTOYHO
BBICOKHE Pa3Mepsl cOOPOB 3a BBLAAUy pasperieHus. Bo-
BTOPBIX, IIPOCThIE paboyre M CEe30HHbIE PAOOTHUKHU
(haKTHYECKH UCKITIOUEHBI U3 BO3MOXKHOCTH JIOITOCPOY-
HOTO JIETAJILHOTO TPYAOYCTPOICTBA, MOCKOJIBKY BbIAA-
BAaE€MbI€ UM pa3pelleHHs MMEIOT CTPOro OTrpaHHUYEH-
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HBII1 CPOK U HE MOJIeKaT MPOAJICHUI0. B-TpeTbux, mmu-
pOKasi KaTeropusi MUTPAHTOB, 3aHIATHIX Ha HU3KOKBAJIH-
(unrpoBaHHBIX paboTax, BKIIOYAs Kak JOMAITHUX pa-
OOTHHKOB, TaK M MPOCTHIX PabOYNX B TAKUX CEKTOPAX,
KaK CeJIbCKOE XO3SICTBO, CTPOUTENBCTBO, cdepa
YCIIyT, HAXOIMUTCSI B HaHOOJIEE YSI3BIMOM ITOJIOKEHHH.
Wx Tpyx 3agactyio ocraercs BHE paMoK 3(h(heKTHBHON
MPaBOBOM 3alUThl. PAOOTHUKY CTAIKUBAIOTCS C IOBBI-
IIEHHBIM PUCKOM OJKCILTyaTallid, OTCYTCTBUEM KOH-
TPaKTOB, HEBHIIUIATON 3apabOTHOM IUIaThl, OrpaHHUYe-
HHEM JI0CTYTIa K COIIMAIbHBIM T'apaHTUsM U HEBO3MOX-
HOCTBIO 3aIUTHI CBOUX TIPaB.

[IpyurHaMu TakoW yA3BUMOCTH BBICTYHAIOT Kak
IpaBOBBIE MPOOENBI B PETYIMPOBAHWUHU CTaTyca HU3-
KOKBaJM()UIIMPOBAaHHBIX MHUIPAHTOB, TaK M (haKTHde-
ckue Oapbepsl - HEOOXOIMMOCTE OGOPMIICHHS pa3pe-
IIEHUH, KBOTUPOBAHHUE, BHICOKAs! CTOMMOCTb JIETaIH3a-
IIMH TPY.Ia, a TAKXKE CIIO’KHOCTB B JIOCTYIIE K CPENICTBAM
3alllUTBl H3-3a OTCYTCTBUA yCTOﬁHHBOFO IIpaBOBOI'O
craTyca.

CrnieioBaTeNbHO, CYIIECTBYIOIAS MOJETb PETYIIU-
poBaHusI TpYI0BOM Murpaiuu B Kazaxcrane HOCUT xa-
pakrep, NPENATCTBYIOLINN pealu3allid IpaB TPyAs-
IIMXCS-MUTPAHTOB Ha PaBHBIN NOCTYN K TpyxLy U 3¢-
(eKTHBHYIO 3amIUTy OT JUCKPUMHUHALUH, YTO
yKa3bIBaeT HAa HEOOXOJMMOCTh aAaNTAIH HAI[HOHATb-
HOTO 3aKOHOJaTEeNIbCTBA B COOTBETCTBHH C MEXKTyHa-
POIHBIMH TPYIOBBIMH CTaHIAPTAMH.

Hedocmamounutii Haozop 3a cobarodenuem mpy-
008bIX NPA6 MUSPAHMOE.

dopmanbHO rocyIapCTBEHHBII KOHTPOJIb B chepe
Tpylla OCYIIECTBJISIETCS OpraHaMH T'OCYAapCTBEHHON
MHCIEKIMU TPyJa U POKypaTypoi, OJJHAKO Ha Mpak-
THKE HaJ30PHBIE MEPONPHUATHS ClIab0 OXBAaTHIBAIOT TE
CeKTOpa SKOHOMHUKH, TJ€ OCYLIECTBISIOT TPYIOBYIO
JIeITeNIbHOCTh HHOCTpaHHbIe paboune. [1manoBble po-
BEpKH paboTonmaTeneldl OrpaHWYEHBl 3aKOHOJATEINb-
HBIMH PaMKaMH, a BHETIJIAHOBBIE IIPOBEPKH BO3MOKHBI
MPEUMYIIECTBEHHO Ha OCHOBAHMH ITOCTYNHUBIIUX Ka-
7100, 9TO CO3/IAeT CYIIECTBEHHBIE MIPEISITCTBHS IS BBI-
SIBJICHUSI HAPYIICHUI B OTHOLIEHHH MUTPAHTOB, KOTO-
pble 110 psAy TIPUYMH PEIKO 0OpAIIaloTCs 3a 3alUTON
CBOMX IIPaB.

MHorue TpyIsuuecss-MUTpaHTel paboTaoT 0e3
odunmansHOro oQopmIIeHHsT TPYJIOBBIX OTHOIIEHHH,
4YTO ACIacT HUX HNPAKTHYCCKHU HEBUIUMBIMU. Boree
TOT0, OTCYTCTBHUEC Yy HaCTH MUT'PAHTOB JICTAJIBHOI'O CTa-
Tyca WM pa3pelieHus Ha padoTy YCHIIMBAET UX 3aBH-
CHMOCTbH OT paboTo/aTeNeil U CHIKAeT BEPOSITHOCTh
oOpalneHusi B HaJ30pHbBIE OpTraHbl e NMPHU HAINYNU
Cephe3HbIX HapylleHWi. PaboTtomartenmy, ucnoib3ys
ySI3BIMOE II0JIO)KEHHE MUTPAHTOB, HEPEIKO Ipubde-
TaroT K MMPaKTUKE HEBBITJIATHI 33pa6OTHOI\/’I IJI1aThl, U3b-
ATUIO JOKYMCHTOB, YCTAHOBJICHUIO HEHOPMHUPOBAH-
HOTO pabodero BpeMeHu 0e3 OIIaThl, HapYIICHHUIO TPe-
OoBaHuit  oxpanbl  Tpyma. OpHako, — ciydau
NpUBJIeUeHHsT paboTo/aTes el K OTBETCTBEHHOCTH 3a
HapyHmeEHUA 1paB MUTPAHTOB OCTArOTCA €AMHUYHBIMH.

OnmHuM n3 Hambonee pacrpoCTpaHEHHBIX M CH-
CTEMHBIX HapyLICHUH TPYAOBBIX IIPaB MHIPAHTOB B
Kazaxcrane siBisieTcst npakTHKa TpynoycTpoiicTBa 6e3
3aKJII0YECHUS TNCBMEHHOTO TPYI0BOTO JloroBopa [21, C.

13]. HecmoTpst Ha TO, YTO 3HAYUTENLHOE YUCIIO MH-
rpanToB u3 ctpan CHI' BeimosHAET PopMasbHEIE Tpe-
OoBaHU T TPOXOXKACHHS PETHCTPALINH H IOy ICHUS
BPEMEHHOTO Pa3pelICHUs Ha IPOXKUBAHKE, B JEHCTBH-
TEJILHOCTH OOJBIIMHCTBO U3 HUX pabOTaeT Ha OCHOBE
YCTHBIX COTJIAIIEHHUH, TUIIEHHBIX IOPUANICCKON CUIIBL.
Ilo utoram ompoca, IpOBEAECHHOTO Ka3aXCTaHCKOU Op-
ranuzanueii «OOIIeCTBeHHAas! MMO3HUIHS» COBMECTHO C
KBIpTBI3CTaHCKOM opranuzanueil «bup JyiHo-KbIp-
TBI3CTaH», BBISBJIEHO, UTO U3 293 ONpPOIIEHHBIX TPYAS-
LIUXCSI—MMUIPAHTOB, OCYLECTBISBIINX TPYJOBYIO Ae-
SITeNBHOCTh B AcTaHe, AnMatsl ¥ Tapa3se, TOJIbKO OJUH
K“MeJ NOANMCAHHBIN TPYIOBOH KOHTPAKT. B ocHOBHOM
TPYIAIIUMHUCS SIBISUINCH TpakaaHe KeIpreiscrana u
V3bekucrana [22, c. 15].

ITpaBoBas HErpaMOTHOCTb, CTPaxX Mepe] MUTPalU-
OHHBIMH OpPI'aHaMHU U BO3MOXKHOM AeNopTauuei cyue-
CTBEHHO CHIDKAIOT YPOBEHb KaJloO CO CTOPOHBI CAMHX
MUTPAHTOB, YTO, B CBOIO OUYEpelb, CO3AaeT Olaronpu-
SATHYIO cpeny Al paboTomaTened, MpoaoKAroIIUX
HeJleraJibHO NPUBJIEKATh TPY/ MUTPAHTOB 0e3 ohopM-
JICHUsI TPYJOBBIX OTHOLIeHWI. PaboTomarenu nemoH-
CTPUPYIOT CUCTEMHOE HeXeJIaHUEe pEerUCTpUpOBaTh A0-
TOBOPBI, MOTUBHPYS 3TO CTPEMIICHHEM H30eKaTh HaJlO-
TOBBIX ¥ COLIMAIBHBIX 0053aTEIIbCTB.

B psize ciydae moroBop odopmiseTcs UMb Ha
OJTHOTO WICHA CEMBH, IIPU 3TOM (aKTHIECKH TPYIAOBbIC
00S3aHHOCTH BO3JIAraf0TCsl HA BCEX MPHOBIBIINX POJI-
CTBEHHHMKOB. Pacuérpl mo 3apaboTHOH IuTaTe ocy-
LIECTBILIIOTCSA HE €KEMECSIYHO, a Pa30BO IO 3aBeple-
HUH CE30Ha, YTO MOPOKIAET TOJITOBYIO 3aBUCUMOCTh U
YCUIIMBAET YKOHOMMYECKYIO YSI3BUMOCTH MHIPAHTOB.
[TpuMepoM MOKET CITy>KUTh ciTydail rpaxaanuHa Keip-
TBI3CTaHa, y KOTOPOro paboTomaTeNs B TEUEHHUE IH-
TEJIFHOTO BPEMEHH YIepXKHUBaJ 3apaboTHYIO IUIaTy U
OTKa3bIBAJICSI IPENOCTABIATh OTIYCK. TONBKO ToOcCie
BMEIIATeIbCTBA MTPABO3AIMTHON OpraHu3anny padboT-
HUKY YJaJO0Ch IMOJIYYHUTHh MPUYUTAIOUIYIOCS CyMMY B
pasmepe 300 000 tenre, BblmIadeHHYO yacTsMu. Of-
HaKo TOJIOOHBIE CITydaW OCTAIOTCS CKOpee HCKIIIoYe-
HHEM, YeM NpaBHJIOM. MUrpaliOHHBIE OpTaHbI, He-
CMOTpPS Ha OCBEZOMJIEHHOCTh O MaclITabax Hapyie-
HHUM, dalle BCEero MPUBIEKAIOT K OTBETCTBEHHOCTH
UMEHHO CaMHX MHUTIPAHTOB, a He paboTonareneii - dak-
THYECKUX MHHUIIMATOPOB HaPYIIEHHH TPYIOBOTO 3aKO-
HomatenbcTBa [21, c. 18].

Komurer 1o »KOHOMHYECKHM, COLIMANBHBIM U
KYJIBTYPHBIM TIpaBaM 3a(MKCHPOBAI PSJ CUCTEMHBIX
npoOiieM B oOecreueHNH MpaB TPYAALINXCS-MUTPaH-
TOB U IPYTHX yA3BUMBIX Kateropuil. KomureT BpIpasui
00€CIIOKOCHHOCTh OTCYTCTBHEM KOMIUIEKCHOTO aHTH-
JUCKPUMHHAIMOHHOTO 3aKOHOATENbCTBA, YTO IPUBO-
JIUT K COXPAHEHWIO KOCBEHHOW MUCKPUMHUHAIINN MH-
TPaHTOB, B YACTHOCTH Yepe3 IIUTEIbHBIC POLETYPHI
peTuCTpaIyH, 3aTPyIHSAIONINE JOCTYI K PHIHKY TPYAA,
3/IpaBOOXPAaHEHHIO, OOpPa30BAaHMI0O W COLMAIBHOMY
obecrieuennto. B cdepe ycnoBuii Tpyma OTMEUECHBI
CITydad SKCIUTyaTalli¥ MHTPAHTOB, BKIIOYas paboTy
0e3 KOHTPaKTOB, KOH(HCKALMIO NTACTIOPTOB, 33JEPIKKY
3apa0OTHOM ILIATHI, a TAaK)KE NPUHYANTEIBHBIA U O/~
HEBOJIBHBIH TpyA B TaOayHOM, XJIONIKOBOM M CTPOH-
TenbHOM oTpacisx. OcoOyio 00ECIOKOEHHOCTh BBI-
3BaJI0 3HAUUTEIHHOE BOBICUEHUE MUTPAHTOB, JKEHILUH
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Y TIOKWJIBIX paOOTHHKOB B HE(hOpMaIbHBIN CEKTOP KO-
HOMHKH, T/I€ OTCYTCTBYIOT TapaHTHU TPYAOBBIX H CO-
[IUaTBHBIX TIpaB [23].

Ha nmpakTuke oTCyTCTBHE HOJKHOTO KOHTPOJIS 3a
COOJIIOICHUEM TPYIOBBIX M MHUTPAIIIOHHBIX HOPM CO-
3/1a€T yCJIOBUS U1 CUCTEMHBIX HapymeHuil. [lokasa-
TENBHBIM TIPAMEPOM CIYXKHT Jeno rpaxkaannHa CHIA
Teonopa [{xeiimca ®ymiepa, koTopslit npuoObLT B Ka-
3aXCTaH MO MPUITIALICHUIO0 YaCTHOW A3BIKOBOM IIKOJIBI
1 (aKTUYECKH OKa3aliCsl B CUTyalluH NPaBOBOM He3a-
muIeHHocTu. HecMoTps Ha 3akiIroueHne yCTHOTO MITN
(opMarbHOTO COTJIAIICHUS] C HaHUMarelleM, 00s3a-
TENBCTBA TI0 BEITUIATE 3apa00THOI IIaThl U obecrede-
HUIO TIPOKUBAHUS CHCTEMATHIECKH HE HCIIOIHSIINCH.
Bornee Toro, paboronarens 3abpai macmopT HHOCTPaH-
HOTO TpakKIaHWHA IO/ ITPETIoroM o(hOpMIICHHUS pa3pe-
IeHUs Ha paboTy, HO HEOOXOAMMBIX MHUTIPAIIHOHHBIX
npouenyp Tak M HE mposen. B pesynprare Dymiep
yTpaTui JieTanbHBIA cTaTyc npeObiBanui B Kaszax-
CTaHe, 4TO MPUBEIIO K BO30YKACHHUIO aIMUHHCTPATHB-
HOTO IIPOU3BOJICTBA U HAaJIOXKEHHIO 1ITpada 3a HapyIre-
HHE MUTPAIlHOHHOT0 3aKOHOIaTebCTRA [24].

OtcyrcTBue oduIHManbsHO 0OPMIIEHHOTO TPYAO-
BOTO JIOTOBOpa B COBOKYIHOCTH C HEIPaBOMEPHBIM
ylepKaHHEM JINYHBIX TOKYMEHTOB YCYI'yOWIIO ySI3BH-
MOCTh MHOCTPAHHOTO PaOOTHHKA W JIMIIWJIO €Tr0 BO3-
MOXHOCTH CBOCBPEMEHHO PEaln30BaTh MPaBO HA 3a-
ATy CBOMX HHTepecoB. OCIOXHEHHS, BO3HUKIINE
IIPH TIOTIBITKE MOKUHYTH CTPaHy IIOCIIE PEIICHHUs Cy/a,
JIOTIONTHUTENBHO YKa3bIBAIOT HA HEIOCTATOYHYIO 3(-
(heKTHBHOCTh MEXaHU3MOB MUIPALIMOHHOTO KOHTPOJIS
U CBUJETEIBCTBYIOT O KOPPYMIHMOHHBIX PHUCKaX NpHU
B3aMMO/ICHICTBUU C MUTPAIMOHHBIMU OpPTaHAMH.

OTH NpakTUKKH GOPMUPYIOT YCIOBHSI SKOHOMHUYE-
CKOM 3aBHCHMMOCTH U 3KCIUTyaTallud MHUTPAaHTOB, yCHU-
JUBAIOT WX YSA3BUMOCTH W OIPaHWYMBAIOT BO3MOXK-
HOCTb 3aIIMIIAaTh CBOM mNpaBa. OTCYTCTBHE JIEHCTBEH-
HBIX MEXaHM3MOB TOCYJApCTBEHHOTO KOHTPOIS U
3(h(eKTUBHBIX CAHKIWI B OTHOIICHUH paboTomaTenei
CIIOCOOCTBYET COXPAaHEHHMIO 3TOW MOJENU TPYAOBOM
sKcIuTyaTanuy. Takum o06pa3om, mpodiema yaep>kanust
M HEBBIIUIATHl 3apa0OTHOM MJaThl TPYIAIIUMCSI-MHU-
IpaHTaM HOCHUT HE €IMHUYHBIM, a CUCTEMHBII Xapak-
Tep, TPeOYIOUINA HE TOJBKO NPaBOIPUMEHHUTEIbHBIX,
HO ¥ 3aKOHOJIaTeNIFHBIX MEp pearnpoBaHus [22].

Takas cuTyarys mpOTHBOPEYNUT MEXKTyHAPOTHBIM
obs3aTenscTBaM KazaxcraHa B 005acTy 3aIIUTHI ITPaB
pabotHuKOB. B cooTBercTBUM ¢ KoHBeHIMe Mexmy-
HapoaHOU opraHuzanuu Tpyaa Ne 81 o TpynoBoil un-
CHEKIMHM B MPOMBIIIIEHHOCTH U TOProBIE, rocynap-
cTBa 00s3aHBI 00ecneunTh 3P HEeKTHBHYIO paboTy MH-
CHEeKIUH TpyJga, B TOM 4YHCIE B OTHOUIEHHU BCEX
pabOTHHUKOB HE3aBUCUMO OT UX I'PakKJaHCTBA WIIH IIpa-
BoBoro craryca. Kousernmmm Ne 97 m Ne 143 Ttaxxe
MOTYEPKUBAIOT HEOOXOAUMOCTH 00eCTIeYeH s COOITIO-
JICHHUS TPYAOBBIX IIPAB MUTPAHTOB U 3AIIUTHI UX OT 3KC-
IUTyaTaruy. B 3aKIOYUTENbHBIX 3aMEUaHUIX MEXIY-
HapOJHBIX OPTaHOB, BKITI04as KoMuteT 1o skoHOMU4e-
CKUM, COLUMaJIbHBIM W  KyJIbTYpHBIM  IIpaBam,
Kazaxcrany HEOJHOKpAaTHO yKa3bIBaJOCh Ha HEOOXO-
JUMOCTb YCWJIEHUS] MEXaHM3MOB MOHHTOpPUHIA YCIIO-
BUIl TPyZa MUTPAHTOB U PacUIMPEHHs J0CTyma K Ipa-
BOBOH 3aILlUTE.

Takum 00pa3oM, HElOCTAaTOYHBIH HaA30p 3a CO-
OJrOIEHNEM TPYIOBBIX NTPAaB MUTPAHTOB yCHIIMBAET UX
COIMAIBHYIO YSI3BUMOCTB, CIIOCOOCTBYET pacmpocTpa-
HEHUIO He(OPMAIBHOM 3aHATOCTH M 3KCIUTyaTalluH, a
TaK)Ke CHIDKACT YPOBEHb PEAlbHON peann3aiii Mex-
JOYHAapOAHBIX TPYIOBBIX CTAHJAPTOB B HAIIMOHAJILHOMN
NIPaBONPUMEHUTENBHON NPAKTHKE. YKpEIUIEHWE WH-
CTUTYLIMOHAIBHBIX MEXaHH3MOB KOHTPOJIS 33 COOJIIO-
JICHUEM TPYJIOBBIX IIPaB HHOCTPAaHHBIX PAOOTHUKOB SIB-
JISIeTCsl HEOOXOAMMBIM YCIIOBHEM IMOBBINIEHUs d(dek-
THUBHOCTH 3allUTBl ATOW KaTeropud pabOTHHKOB B
Kazaxcrane.

Omcymemeaue 3¢)heKmusHbIX MeXanusmos coyu-
AnbHOU UHMeSpaAYUU MUSPaAHmMos

JpyruM mpensTCTBHEM I Peallu3aludl TPYIo-
BBIX IpaB MHTpaHTOB B Ka3zaxcrane ABIs€TCS OTCYyT-
cTBHE YPPEKTHBHBIX MEXaHU3MOB UX COIMAIBHON WH-
Terpanu. [ledcTByIomee 3aKOHOJaTeILCTBO AKIIEHTH-
pyeT BHUMaHME IPEUMYIIIECTBEHHO Ha PeryInpoBaHUU
BBE371a, MPeObIBAHUSA U NPABOBOTO CTaTyca MHOCTPAH-
HBIX TPaXJlaH, IPU 3TOM KOMIUIEKCHBIEC MEPHI, HAaIllPaB-
JICHHbIE HAa COJCWCTBHE COIMAIbHOM aganTanuu u
BKJIIOYEHHIO MUTPAHTOB B OOILECTBO, OCTAIOTCSA HEO-
CTaTOYHO pa3BUTBIMH. B cTpaHy npuOBIBalOT Mu-
TPaHTHI HE TOJIBKO U3 rocynapcts LlenTpansHoit A3nn,
HO W U3 APYTHX CTpaH OJIMKHETO M JAIBHETO 3apyoOe-
Kb, YTO TPeOyeT KOMIUIEKCHOTO ITOIX0/1a K BOIIPOCaM
MHTETPaLUH, YIUTHIBAIOMIETO Pa3HOOOpa3ne MUTpary-
OHHBIX ITOTOKOB.

3aKOHONATEIbCTBO IIPEAYCMATPUBAET BO3MOXK-
HOCTh TMOJYYEHHS MHUrpaHTaMH HHPOPMAIMOHHON
HOJIePKKU Yepe3 IEHTPHI alanTaluy kannacos. Kan-
JIachl — 3TO ITHUYECKHE Ka3axu, npuOsBIINe B Ka3ax-
CTaH u3-3a pyOeka A MOCTOSHHOTO IPOXKUBaHUS,
JPYTUMH CIOBaMH — penaTpuaHTbl. OZHAKO TOCTYI K
yCIyraM 3THX IIEHTPOB JUIsI HHOCTPAHHBIX MUTPAaHTOB
BO3MO)KEH TOJIBKO Ha IUTATHOH OCHOBE, B TO BPEMS Kak
STHUYECKHE Ka3axW IOJy4aloT TaKylo MOMOIIb Oec-
wiaTHO. [laHHBIN TOAX0A co3/aeT akTHueckoe Hepa-
BEHCTBO B JIOCTYIE K NpOrpaMMaM aJanTalyy 1 1pe-
MATCTBYET 3(P(PEKTUBHON HMHTETpalMM HHOCTPAHHBIX
TpyAdumxcsi-MurpanroB. Ilommmo storo, B Kazax-
CTaHE OTCYTCTBYIOT MacIUTaOHBIE T'OCYIapCTBEHHBIC
HpOTpaMMBbl, HAIlPaBJICHHbIE HA MPEIOCTAaBICHUE MU-
rpaHTaM OECJIaTHOTO JOCTYyMNa K SI3BIKOBBIM Kypcaw,
npodeccnoHaATbHOMY 00Y4YEeHHIO, 6a30BBIM MEIHUIIHH-
CKMM YCIIyTaM U IPaBOBOM MOJEPKKE, YTO OCOOCHHO
Ba)KHO JUTSI CHIDKEHHS UX YSI3BUMOCTH Ha PBIHKE TPYAA.

ITogoOHast curyanus NPOTHBOPEYUT TPeOOBa-
HUSIM MEXIYHapOIHBIX CTaHAAapToB. B uacTHOCTH,
KonBennus MexxayHapoqHO! oOpraHusanuu Tpyaa
Ne 143 o6s3pIBaeT rocynapcTBa-uiIeHbl 00eceYnBaTh
MEpbI MO COJICUCTBUIO COLMAIbHON WHTErpaluu Mu-
TPaHTOB, BKJIIOYAs NPENOCTaBICHHE HH(DOPMAIUH O
npaBax W OOS3aHHOCTSX, MPO(HECCHOHATHLHONW MOATO-
TOBKE M YCJOBHAX >KM3HH. MeXayHapoaHas KOHBEH-
U O 3alUTEe TPaB BCEX TPYISAIIUXCA-MHUTPAHTOB U
YIEHOB MX CEMeH TakXKe 3aKpeIuIsieT IPaBO MUTPAHTOB
Ha pPaBHBIN JOCTYN K COLMANbHOHN 3ammre, HHpOpMa-
MK 1 00pa3oBaHMIO 0e3 JUCKpUMHHAIMU. B pamxax
peanmuzanuu ['o6anbHOrO jJ0roBopa O 0€30MacHOM,
YIOPAJOYEHHON U PEeryyispHON MUIpaLUU, B 4aCTHO-
cru ero uenu 16, Pecnydnnka Kazaxcran B3siia Ha ce0st
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00s13aTeNbCTBAa COACHCTBOBATh COLMANIBHOM MHTErpa-
MM MUTPAHTOB U YKPEIUIATH COLMAIBHYIO CIUIOYCH-
HOCTb; OJJHAKO HA NPAKTUKE BBINOJHEHUE ITHX 3a7ad
octaérca (parMeHTapHBIM W TpeOyeT AambHEUIIHX
yemmid. Tak, orcyrcTBre B Kazaxcrane apeKTHBHBIX
U JIOCTYTIHBIX MEXaHU3MOB COLMANIbHOM ajaNnTanny 3a-
TPYIHSET pPeau3anuio TPYAOBBIX U COIMANBHBIX MPaB
MHUTPaHTOB B IPHHUMAIOIIEM OOIIECTBE.
3aki0ueHne

[IpoBenénHoe uccnemoBanue moxasano, uro Ka-
3axcTaH, HeCMOTpsl Ha (hopMajbHBIE 00s3aTENILCTBA B
pamkax wieHctBa B OOH u MOT, crankuaetcs ¢ ce-
PBE3HBIMH TPYAHOCTSIMA B OOECIIEUEHHH TPYHOBBIX
IpaB MHTPAHTOB. 3aKOHOJATENbHBIC OTPAHUUYCHHS,
CBSI3aHHBIC C KBOTHPOBaHHMEM, O(GOPMIIEHHEM paspe-
IIeHui Ha paboTy W BBICOKOW CTOMMOCTBIO JIeTasln3a-
IIH, CO3MAI0T 3HAYMTENbHBIE Oapbephl IS JOCTyIa
MHOCTPAHHBIX PAOOTHUKOB K 0(HINATHLHON 3aHATOCTH.
Oco000 ys3BUMBIMU OCTAIOTCS! HU3KOKBaIN(UIINPOBaH-
HBIE U CE30HHBIE MUTPAHTHI, TPYA KOTOPBIX BOCTpe6O-
BaH, HO IOPHIMYECKHU 100 3aIIUIIEH.

AHanmu3 NpaBONPUMEHUTEIHHON NMPAKTUKH MOKa-
3aJ1 CUCTEeMaTHYeCKUe Cllydan SKCIUTyaTallid MHIPaH-
TOB, BKJIFOYasi HEBBITLIATY 3apa0OTHOM IIATHI, TPy 0e3
JIOTOBOPOB, M3BATHE NOKYMEHTOB M OTCYTCTBHE JO-
CTyNa K COLMAJbHBIM TapaHTusM. Opransl Hag30pa He
B IIOJTHOH Mepe 00ecTieunBaroT KOHTPOJIb 3a COOIoe-
HHEM TPYIOBBIX NpPaB WHOCTPAHHBIX PaOOTHHKOB, a
caM{ MUTPaHTBI, HAXOSICh B yS3BHMOM IOJOKCHHH,
peaKo oOpallaroTCs 3a 3alIUTON CBOMX MpaB. JTO yKa-
3bIBA€T HA HEOOXOAMMOCTh YKPEIJICHUS! HHCTUTYIIHO-
HaJIbHOT'O KOHTPOJIA U Y)KECTOUCHHUA OTBETCTBEHHOCTH
paboToaTenen.

B nensix obecneuenust 3 PexTUBHOM peannsanun
TPYAOBBIX IIPaB MUTPAHTOB TpeOyeTcss BHECEHHUE Cie-
IYIOIINX U3MEHEHUH B MUTPAIllMOHHOE 3aKOHOIATeNb-
ctBo Kazaxcrana:

1. Omxaz om cucmemul dcécmro2o K6OMUPOBa-
HUsi B OTHOUIEHUH OTAEIBHBIX BHUIOB HU3KOKBaIH(H-
IIMPOBAHHOTO TPYZAA, 0COOEHHO B OTPACIISIX C TIOCTOSIH-
HBIM JepuuuToM padodell CHIBI (CTPOUTEIHCTBO,
CEJIBCKOE XO35IHCTBO, OBITOBHIE M COITHANIBHBIE YCIYTH).
KBOTHI TOMIKHBI OCHOBBIBATHCSl Ha MPO3PAUYHON METO-
JIOJIOTHM C Y4E€TOM pealbHBIX HOTPEeOHOCTEH permo-
HaJIbHOT'O PhIHKA TPYy/a.

2. Hecmomps na nanudue npoyedyp camocmosi-
MenbH020 MPYO0yCmpoucmea 0isi OMOeIbHbIX Kame-
eopuﬁ UHOCMPAHHBIX zpagfa)aﬂ, OHU He oxeambvledaroni
yA36UMblE cpYnNnbl, MAKUE KAK CE30HHble U oomawHue
pabomuuky. DT KaTErOPUU TO-TIPEKHEMY MOTYT
OBITh JIETaJIM30BaHbl TOJLKO Yepe3 paboTomaTeNs, YTo
YCHUJINBAET NX 3aBUCHUMOCTb M CO3/IaET PUCKH TPYHAOBOM
OKCIUTyaTaluu. KpOMe TOT'0, MUTPAHTBI 4aCTO HE OCBE-
JIOMJICHBI O CYLIECTBYIOIINX BOBMOXHOCTSIX U MOPSIIKE
opopMIIeHHS, YTO TpeOyeT MOTOTHUTEIbHBIX YCHINH
1Mo MHPOPMAIIMOHHOMY CONPOBOXKACHHIO Ha JOCTYII-
HBIX S3bIKaX.

3. Pacwupenue nepeuns auy, umMerOuux npaso
Ha Oecniammuyio a0anmayuoHHyl0 U HPABO8YI0 No-
MOWb, 6KMIOYAs UHOCMPAHHLIX MUSPAHMOG, a4 He
moavko Kkandacos. COOTBETCTBYIOLIME H3MEHEHUS
CJIe/lyeT BHECTH B IOJIOXKEHHS O JeareabHocTH LleH-
TPOB aJaNTaLUH.

4. 3axpennenue ynpowénno2o 00Cmyna Muzpam-
mos K cucmeme nodauu xcanod (B T.4. OHJIAWH), a
TaKk)Ke BBEICHHE AaHOHUMHOTO MeXaHM3Ma (hHUKCAIHH
HapyIIEHHHA TPYIAOBHIX IPaB, YTO TIOMOXKET YCTPAHUTh
Oapbephl B 00paIIeHUH 32 3alIHTOMH.

OtcyTcTBHE 3G PEKTHBHBIX MEXaHU3MOB HHTETPa-
OUW MHTPAaHTOB W OPHCHTAIMS MHTPAIIMOHHON IONH-
TUKU TPCHMYIICCTBEHHO HAa KOHTPOJb 33 BHE3IOM U
MpeOBIBAHUEM MCKAXAET LS MEXKTYHAPOIHBIX CTaH-
napToB. BHeapeHue BhIIICyKa3aHHBIX MEP MO3BOJIHT HE
TOJILKO MOBBICUTH YPOBEHB 3AIIUIIEHHOCTH HHOCTPAH-
HBIX PaOOTHUKOB, HO M OYZET CrIocoOCTBOBAThH COIHU-
TBHOW CTaOMIIBHOCTH, COOJTIOJICHHIO IIPaB YeIOBEKa 1
BEITONTHEHNIO PecryOnmkoit Kazaxcran cBOMX MEXIy-
HApOJHBIX 0053aTEIbCTB.
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METHODS FOR ENHANCING THE COMPETENCE OF FUTURE ENGLISH TEACHERS
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METO/IbI HOBBIIIEHUSI KOMIETEHIMA BYYIIUX YYUTEJEA AHTJIMHCKOI'O SA3bIKA

Abstract

This study investigates methods for developing the lexical competence of future English teachers, a critical
component of language proficiency essential for effective teaching. Through a mixed-method approach involving
pre- and post-assessment tests, focus groups, and interviews, the study evaluates the effectiveness of various vo-
cabulary enhancement techniques. Results indicate that a combination of contextual learning, technology integra-
tion, and direct vocabulary instruction can significantly boost lexical knowledge among teacher trainees. These
findings underscore the need for teacher training programs to incorporate diverse lexical teaching methods, pre-
paring teachers to foster vocabulary acquisition in diverse classroom settings.

Almomauuﬂ B oannom uccneoosanuu pacemampuearomcs Memoobl paszeumus JIeKCUYecKkoll KomnemeHyuu
6y0ywux yuumeneli AHIUNUCKO20 A3bIKA — KII04e8020 KOMNOHEHMA S3bIKOBOU NOO20MOGKU, He00X00UMO20 Olsl
agppexmusroco npenodasanus. CMeWanHblil MEMOO UCCIEO08AHUS, GKIIOUAIOWUL NPEOSAPUMETbHOE U NOCLed)-
roWee mecmuposanue, PoKyc-epynnsl u UHMEPEbIO, NO360.IUT OYEHUNMb IPDEKMUBHOCTb PA3TUYHBIX MEXHUK 000~
caweHusl ciroeaprHoco sanacd. Pe3yﬂbmambl nokaswslearont, 4mo coyemdaHue KOHmeKCcnHo20 o6yueﬂuﬂ, UCnoJjb3o-
BAHUA uuqbposblx mexHono2ull u npAMo2o npenodagaﬂuﬂ C/0BAPHO2O 3anaca 3HA4YUumelbHo noesvluiaent ypoeeHob
JleKcudecKux 3Hanull cpedu 0yoywux npenooasameneu. Ilonyuennvie Oanuvle NOOYEPKUBAIOM HEODXOOUMOCTD
8HEOPeHUs. PA3HOO0OPA3HBIX MemOo008 NPenodasanus 1eKCUKU 8 NPOSPAMMbL NOO2OMOBKY Yuumeinel, Ymo cnocoo-

cmeyem (popmMuposanuio HagblkO8 NPEN0OA8aAHUs CLOBAPHO20 3ANACA 8 YCIOBUSX PA3TUYHOU AYOUMOPUU.

Keywords: lexical competence, teacher training, vocabulary instruction, contextual learning, digital tools,
future English teachers, language proficiency, vocabulary retention

Knioueevie cnoea: nexcuueckas KomnemeHyus, Nno020moeKa yuumeﬂeﬁ, npenoda@anue JIEKCUKU, KOH-
mekcmHoe o0yueHue, yupposvie uncmpymenmol, 6yoywue yuumens aHeIUUCKO20 A3bIKA, S3bIKOGASI KOMNEMEeH-

Yusl, 3anomuHarue cioeaprHoco sanaca

INTRODUCTION

Lexical competence, the ability to understand and
use a wide range of vocabulary effectively, is a funda-
mental skill for language teachers. As future educators,
English teachers must possess a strong command of
lexical items to facilitate language acquisition and cre-
ate engaging, vocabulary-rich learning environments
for their students. Studies suggest that teachers’ lexical
competence directly impacts their students’ vocabulary
growth, making it a critical area of focus in teacher ed-
ucation programs. However, many teacher-training
programs struggle to equip future teachers with effec-
tive vocabulary instruction techniques. Challenges in-
clude outdated learning materials, limited exposure to
real-world vocabulary usage, and an overemphasis on
rote memorization rather than contextual learning. Ad-
ditionally, the rapid evolution of educational technol-
ogy presents both opportunities and obstacles, as
teacher trainees often lack the digital literacy needed to
integrate vocabulary-enhancing tools into their prac-
tice. This study aims to evaluate methods for enhancing
lexical competence among future English teachers by
exploring traditional and modern approaches to vocab-
ulary instruction. The research seeks to determine

which methods foster the most significant lexical gains,
contributing to the development of a comprehensive
training module tailored to teacher trainees.

LITERATURE REVIEW

The study sample consisted of 100 teacher trainees
enrolled in English language education programs at
three universities. Participants were predominantly in
their final year, possessing foundational knowledge of
English grammar and vocabulary. The diversity of ed-
ucational backgrounds allowed for a comparative anal-
ysis of how different methods impacted lexical compe-
tence across various proficiencies.

A mixed-method design was implemented to pro-
vide both quantitative and qualitative insights. The
study included a control group and an experimental
group to compare the effectiveness of traditional vo-
cabulary instruction against more modern approaches,
including digital tools and contextual learning.

Here’s an expanded Literature Review for your ar-
ticle, focusing on various perspectives and previous re-
search related to enhancing lexical competence for fu-
ture English teachers. Lexical competence is recog-
nized as a fundamental aspect of language proficiency,
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encompassing not only vocabulary knowledge but also
the ability to use words accurately and appropriately in
context (Nation, 2001). For English teachers, lexical
competence is essential, as they serve as models for vo-
cabulary use and play a crucial role in students’ vocab-
ulary acquisition. Enhancing lexical competence
among teacher trainees has therefore become a focal
point in language education research, with a growing
emphasis on effective instructional methods that align
with modern teaching needs and diverse student back-
grounds [34.56]

1. Traditional Vocabulary Instruction

Traditional vocabulary instruction methods, such
as direct vocabulary teaching and memorization, re-
main widely used in teacher training programs. These
methods, including word lists, drills, and flashcards,
have been shown to be effective for initial vocabulary
acquisition and the retention of basic vocabulary (Lau-
fer & Hulstijn, 2001). However, research highlights
limitations in applying vocabulary learned through
memorization to real-life situations, as these methods
often lack context, making it difficult for learners to use
vocabulary flexibly (Ellis, 2005). While foundational,
direct instruction is increasingly seen as insufficient for
developing higher-order lexical skills, particularly
when future teachers are expected to integrate vocabu-
lary into meaningful communicative contexts.

2. Contextual Learning and Task-Based Ap-
proaches

Recent studies emphasize the importance of con-
textual learning, where vocabulary is taught in mean-
ingful, real-world scenarios [8;93]. Contextual learning
has been shown to enhance retention and facilitate
deeper understanding, as learners are able to link vo-
cabulary to specific situations and experiences. Task-
based approaches, which involve engaging learners in
role-play, problem-solving, and collaborative tasks,
have proven particularly effective. Such activities pro-
mote both active use and internalization of vocabulary,
helping future teachers develop practical language
skills they can later implement in classroom settings
[10;134]. For example, Nation argues that task-based
language teaching, when combined with communica-
tive language strategies, fosters not only vocabulary ac-
quisition but also critical thinking and language pro-
cessing skills.

3. The Role of Technology in Vocabulary Learn-
ing

Digital tools and technology have significantly in-
fluenced vocabulary instruction in recent years. VVocab-
ulary-learning apps, interactive quizzes, and spaced
repetition software provide learners with flexible and
engaging ways to acquire and retain vocabulary
[14;586]. Research suggests that digital tools can be
highly effective for reinforcing vocabulary, especially
when learners can interact with multimedia content and
self-paced exercises. Additionally, mobile-assisted lan-
guage learning (MALL) allows learners to practice vo-
cabulary on-the-go, enhancing retention through repe-

tition and exposure . Technology also facilitates per-
sonalized learning, enabling teacher trainees to focus
on specific vocabulary areas where they may need more
practice.

4. Integration of Collaborative and Social Learn-
ing

Collaborative learning, such as group discussions
and peer feedback, has been found to play a critical role
in developing lexical competence. Through interaction
and communication, learners are exposed to diverse vo-
cabulary and various ways of expression, which fosters
vocabulary expansion and encourages language explo-
ration [17;367]. Studies on social constructivist ap-
proaches in language learning show that collaborative
tasks help learners refine their vocabulary use, as they
negotiate meaning and clarify understanding with peers

In teacher training contexts, collaborative activi-
ties also provide an opportunity for trainees to simulate
classroom environments, preparing them to model vo-
cabulary usage and manage student interactions effec-
tively.

5. Challenges and the Need for Comprehensive
Approaches

Despite advancements in vocabulary teaching
methodologies, challenges persist in the systematic en-
hancement of lexical competence among future English
teachers. Common barriers include large class sizes,
lack of access to digital resources, and insufficient
training in modern vocabulary instruction techniques
(Richards & Renandya, 2002). Research suggests that
a comprehensive approach, combining traditional and
innovative methods, is essential for developing lexical
competence that is both robust and adaptable. Combin-
ing direct instruction with contextual learning, technol-
ogy use, and collaborative activities provides a bal-
anced strategy that maximizes retention while equip-
ping trainees with the practical skills needed for
effective vocabulary teaching. The literature highlights
that enhancing lexical competence among future Eng-
lish teachers requires a multifaceted approach that in-
corporates various instructional methods. While tradi-
tional approaches provide foundational knowledge,
contextual learning, digital tools, and collaborative ac-
tivities are vital for developing flexible, real-world vo-
cabulary use. By integrating these methods, teacher-
training programs can foster a deeper understanding of
vocabulary, preparing future teachers to build strong
lexical foundations in their classrooms and ultimately
improve students’ language proficiency.

DISCUSSION

- Pre- and Post-Assessment Tests: Each partici-
pant completed a vocabulary knowledge test before and
after the instructional period, focusing on vocabulary
range, usage accuracy, and context-appropriate appli-
cation.

- Focus Groups: Participants engaged in focus
group discussions where they shared their experiences
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with different vocabulary learning strategies, including
their preferences and perceived effectiveness.

- Interviews: Semi-structured interviews with
teaching staff provided additional insights into the chal-
lenges and successes observed during the instructional
period.

Quantitative data from the vocabulary assess-
ments were analyzed using statistical methods to deter-
mine the extent of lexical improvement.

Qualitative data from focus groups and interviews
were thematically analyzed to identify patterns in
learner attitudes and experiences, providing a huanced
understanding of each method’s impact.

RESULTS

Findings on Lexical Competence Gains

The post-assessment tests revealed a significant
improvement in vocabulary knowledge among partici-
pants in the experimental group compared to the control
group. The experimental group, which engaged with
contextual learning methods, digital vocabulary tools,
and task-based instruction, showed a 45% increase in
vocabulary range and usage accuracy. In contrast, the
control group, which received traditional vocabulary
instruction focused on memorization, demonstrated
only a 20% improvement.

1. Contextual Learning: Participants using con-
textual learning techniques, such as role-playing and
scenario-based discussions, demonstrated notable pro-
gress in using vocabulary accurately and fluently in
context. These participants showed a 50% improve-
ment in using advanced vocabulary items, which they
attributed to the relevance of language in real-life sce-
narios.

2. Technology Integration: The use of digital tools
like vocabulary apps, interactive quizzes, and spaced
repetition systems was highly effective in promoting
vocabulary retention. Experimental group participants
noted that interactive learning made vocabulary prac-
tice engaging, helping them reinforce previously
learned words and introduce new ones. VVocabulary re-
tention rates in this subgroup were 60% higher than
those in the control group.

3. Direct Instruction: While less interactive, tradi-
tional methods focusing on explicit vocabulary instruc-
tion were beneficial for foundational knowledge. How-
ever, without supplementary contextual activities, par-
ticipants in this subgroup displayed difficulty in
applying vocabulary flexibly across different contexts.

Focus group discussions revealed that participants
overwhelmingly preferred learning vocabulary through
interactive and contextualized methods. They felt that
digital tools added convenience and a sense of auton-
omy, enabling them to personalize their learning pace.
Direct instruction was seen as useful for grasping es-
sential vocabulary but insufficient for fostering depth
of understanding or retention.

The findings underscore the importance of varied
instructional approaches in enhancing lexical compe-
tence among future English teachers. Contextual learn-
ing proved to be highly effective in embedding vocab-
ulary within meaningful frameworks, supporting theo-
ries that advocate for language learning through

interaction and real-life applicability [8;345]. The suc-
cess of technology-based methods also aligns with
modern language learning theories, which emphasize
the role of digital tools in promoting engagement and
retention through active recall and spaced repetition.

The relatively limited progress in the control
group highlights the constraints of traditional vocabu-
lary instruction, particularly its reliance on rote memo-
rization and lack of real-world relevance. While foun-
dational vocabulary knowledge is essential, the need
for methods that encourage flexible and practical vo-
cabulary use is evident. To equip future teachers with
strong lexical competence, teacher-training programs
should incorporate a blend of instructional methods,
prioritizing contextual and technology-enhanced ap-
proaches. Specifically, integrating role-playing, simu-
lation tasks, and real-life scenario discussions into vo-
cabulary training can make vocabulary more accessible
and relevant. Additionally, training in digital tools can
empower teachers to foster vocabulary retention and in-
teractive learning in their future classrooms, preparing
them to meet diverse learner needs effectively. This
study faced limitations in sample diversity and instruc-
tional duration, with participants drawn from only three
institutions and trained over a single academic term.

Future research could extend the duration of in-
struction and explore longitudinal effects of these
methods on lexical competence. Expanding the study to
include a wider range of educational institutions and
cultural contexts could also provide a more comprehen-
sive view of the most effective methods for various
learner demographics.

CONCLUSION

This study highlights the importance of integrating
multiple instructional methods to improve lexical com-
petence among future English teachers. Contextual and
technology-based methods showed the greatest effec-
tiveness, helping trainees expand their vocabulary
range and apply words meaningfully. Traditional in-
struction, while foundational, proved less effective in
promoting retention and flexible vocabulary use. For
optimal vocabulary development, training programs
should prioritize contextualized learning, direct vocab-
ulary instruction, and digital tool integration. Curricu-
lum designers could implement task-based activities,
role-playing, and real-world discussions to foster
deeper lexical understanding. Further, offering training
in digital resources will allow future teachers to person-
alize and reinforce vocabulary learning effectively.

Enhancing lexical competence is essential for de-
veloping effective English teachers who can enrich
their students’ language skills. By focusing on practical
and varied instructional strategies, teacher-training pro-
grams can better prepare educators to inspire and equip
future generations with strong vocabulary and language
proficiency.
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ORGANIZATIONAL WAYS OF WORK ON ELIMINATING BEHAVIORAL DISORDERS IN
ADOLESCENTS

Abstract.

This article explores a critical dimension of educational management, namely the emergence and manage-
ment of behavioral disorders in adolescents. It underscores the influence of both familial and educational envi-
ronments on adolescent behavior, arguing that inadequate or inappropriate interactions by parents or educators
can significantly increase the likelihood of such disorders. Accordingly, it is imperative that both schools and
families engage with adolescents in a manner that is attuned to their developmental and psychological character-
istics. The paper highlights the importance of collaborative efforts involving school psychologists as a strategic
response to these challenges. The implementation of targeted intervention programs is proposed as a means to
either fully resolve or mitigate behavioral issues among adolescents.

Keywords: educational management, pedagogical leadership, student body, parental involvement, adolescent

behavioral disorders, educational interventions.

INTRODUCTION:

In contemporary school practice, various forms of
management social, psychological, pedagogical, legal,
economic, administrative, and others are widely and
systematically implemented. Irrespective of the spe-
cific form adopted, the primary focus of educational
management lies in fostering students' interests and
abilities, as well as in shaping their personalities. These
managerial forms are not isolated; rather, they are in-
terdependent and mutually reinforcing.

Empirical data obtained through surveys con-
ducted within different research contexts reveal that re-
spondents predominantly favor the dissemination of
pedagogical and psychological knowledge as a key
strategy for achieving effective outcomes in the devel-
opment of students' personalities.

However, when such an orientation is not fully
embraced within society, the practical application of
psychological knowledge in addressing issues within
the education system particularly those related to its
management remains significantly underexploited. In
practice, the administration of modern educational in-
stitutions cannot be effectively realized without the in-
tegration of psychological principles. This necessity
stems from the inherently managerial nature of the ed-
ucational process and the interpersonal relationships
that take place within the school environment.

Furthermore, it is crucial to recognize that the
functions and responsibilities of school administrators
differ substantially from those associated with the man-
agement of other types of institutions and organiza-
tions. As noted by scholars, “If management acquires a
genuinely pedagogical content, if it is directed towards
the regulation of the educational process and ultimately
ensures the development of the student’s personality,
then it attains a tangible essence. From this perspective,
educational management becomes ‘pedagogical man-
agement” (6, p. 83).

The psychological problems of educational man-
agement, in our opinion, consist in the correct direction
of the work on regulating the educational activity of

students, forming self-development, self-education and
self-adaptation in them.

The management of a school is determined not
only by its pedagogical and psychological content, di-
rections and forms, but also by the participants in edu-
cation. Thus, in the management of a school, the work
to be carried out with teachers, students and parents is
planned separately, with specific requirements and
rules.

In contemporary educational settings, increasing
attention has been directed toward the management of
the student body through the implementation of new
regulatory measures. One of the principal challenges in
this domain is the prevalence of behavioral disorders
among students and the subsequent negative impact
these disorders exert on the overall educational process.
As identified in the scientific literature, such behavioral
disturbances commonly referred to as deviant behavior
are most frequently observed during adolescence.

Taking this empirical reality into account, the pre-
sent study aims to examine the specific characteristics
of behavioral disorders among adolescents enrolled in
grades V through IX. Particular emphasis is placed on
identifying the underlying causes of these behaviors
and exploring effective strategies for their prevention
and remediation.

Adolescence constitutes a critical phase of ontoge-
netic development, situated between childhood and
early adulthood. Evidence from school-based experi-
ence indicates that this developmental period—begin-
ning around the fifth grade—is marked not only by sig-
nificant physical maturation but also by notable
changes in psychological and cognitive functioning.
For instance, the development of self-concept, or the
emergence of the "I" construct, becomes particularly
salient. Adolescents begin to engage in self-evaluation
and demonstrate a heightened interest in self-reflection.
Additionally, the learning process during this stage is
characterized by the formation of complex analytical-
synthetic cognitive functions, alongside the emergence
of theoretical and abstract modes of thinking.
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In addition, there are contradictions between ado-
lescents' moral self-assessment and the social assess-
ments of others. Often, conflicts between them and
adults arise for this reason. They blame and criticize
adults for the lack of harmony between their words and
actions. These contradictions, which arise because they
have not yet sufficiently mastered life experience and
have not seriously faced the demands placed on social
roles, can lead to unpleasant consequences for adoles-
cents (3).

One of the characteristic features of adolescents is
that they attribute themselves to the peer group they
value and prioritize the interests of this group. Each ad-
olescent tries to become a member of such a grouping,
preferring to act in the direction of the common inter-
ests of group members. On the other hand, the regula-
tion of behavior by them becomes more difficult due to
the contradictions of sexual development and entering
old age, the "transitional"”, "crisis" age period, and the
psycho-hormonal changes taking place in the body. Be-
cause the increased activity of the endocrine system of
adolescents creates "hormonal storms™ accompanied by
changeable emotionality, inadequate emotional reac-
tions, unexpected moods, and irritability. Such a situa-
tion causes difficulties in interpersonal relationships,
conflicts, arguments, and other aggressive behaviors.
Therefore, adolescents develop a different style of be-
havior, gestures and mannerisms from the previous age
period, and new content of mutual relations with elders
and peers. Due to the increase in sexual energy, their
excitability increases, and their behavior becomes im-
pulsive, emotional, and in some cases, even disturbed.
As aresult of such psychological, physiological and so-
cial changes, problems such as deviant behavior arise
in the behavior of most adolescents. Taking these as-
pects into account, it is necessary for teachers and par-
ents to build their communication and relationship with
adolescents on scientific grounds in school practice. In
order to achieve successful results, it is essential for
them to work in cooperation with a school psycholo-
gist.

Deviant behavior, on the one hand, is a state of de-
viation from existing social norms, and on the other
hand, is a form of human activity, a social phenomenon.
A number of types of deviant behavior are distin-
guished. Here we distinguish the types of deviant be-
havior characteristic of adolescents (8):

- Innovator: renunciation of generally accepted
norms of behavior, creation of innovations (inadequate
behavior aimed at achieving successes that are not
appropriate for one's age in science, art, politics, sports,
economics, etc., attempts to have sexual intercourse
prematurely, early marriage);

- Ritualism: unnecessary, absurd actions that
deviate from the main goals of society, deny it,
exaggeration of the situation (fanatical religion,
inclination to or joining different asocial groups);

- Retreatism: avoidance of reality, socially
valued realities (education, getting used to hard work,
working in areas of activity beneficial to society,
military service, etc.), and avoidance of the means and
ways of its implementation (drug addiction, desertion,
homeless life, homelessness, etc.);

- Rebelliousness: inadequate behavior arising
from the desire to achieve innovations all at once, not
gradually, by alternating them (creating conflict in the
family and at school to achieve what one wants,
antagonizing, quarreling, spoiling relationships, trying
to get what one wants by force).

Family is one of the most important factors influ-
encing the formation of social position. Based on the
composition of the family, the attitude of people in the
family to each other and the environment, the
worldview of families can be negative and positive.
Just as families are different, the methods of upbringing
they use also differ from each other. The most complex
problem in the upbringing process is the parent-child
relationship, which is always relevant for any family.
Probably, there is no child, especially a teenager, who
at least once did not feel the inattention of his parents,
their lack of trust in him, their failure to appreciate his
successes in the way he expected, or, conversely, ex-
cessive attention, control, and interference in his per-
sonal affairs.

If parents are busy sorting out their relationships,
if there are frequent arguments and scandals at home,
then children feel extremely uncomfortable in such an
emotional, tense situation. In such families, parents are
busy solving their own problems, are not interested in
the successes and problems of their teenage children,
do not show them care and affection. Such parents are
usually irritable, uncontrolled in their relationships
with their children, and often commit unfair actions
against them. According to the results of studies con-
ducted in this direction, the vast majority of teenagers
who run away from home cite unbearable conditions at
home as the reason.

It should be noted that in some cases, the disor-
dered behavior of a teenager is also caused by the par-
ents' choice of harsh types of punishment. Physical vi-
olence in the family creates negative feelings in the
teenager towards his parents, himself, and his peers.
The more physical punishment parents apply to their
teenage children, the more aggression is observed in the
teenager towards his peers and the environment. From
the analysis of the conducted studies, it is clear that in
adolescents who are subjected to physical punishment,
the word "education” is associated with the concept of
"punishment". In other words, the more parents punish
adolescents, the more likely it is that they will punish
their own children in the future.

Disordered behavior often manifests itself as ag-
gression. Aggression is a phenomenon that is increas-
ingly manifested in modern society. Although the man-
ifestation of aggressive actions, for example, cruelty
and violence, is not a vital norm, it almost becomes its
integral part. Aggression (“aggressio" is a Latin word
meaning attack, assault) is viewed by scientists as a mo-
tivated destructive behavior that contradicts the norms
and laws of people living in society, causes physical
and mental harm to people, and causes negative emo-
tions, tension, and lethargy in them. Deviant behavior
in some cases helps adolescents defend themselves and
insist on their ideas. Such qualities also play an im-
portant role in the development of leadership qualities
in adolescents, but the manifestation of such behavior
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creates anxiety and fear in them as well as in those
around them. Their actions, such as disrespect, rude-
ness, impoliteness, disobedience, etc., become the main
problem of communication and acquire a sociogenic
character.

Researchers indicate various solutions to deviant
behavior. Without this, it is impossible to regulate the
behavioral disorders of adolescents, direct them to nor-
mal social relations, and regulate relationships. In order
for the behavior of adolescents to be regulated in a nor-
mal, realistic manner, in accordance with the socio-eco-
nomic requirements of the time, it is important to study
its characteristics and its assessment by teachers and
parents. Because taking these features into account cre-
ates the basis for the proper organization of the educa-
tional process, including the positive realization of
youth in society.

There are many factors that cause deviant behavior
in adolescents. Biological, psychological and sociolog-
ical factors are considered as the causes of deviant be-
havior in adolescents.

- The biological factor is the energy
transformations that occur in their bodies in connection
with sexual maturity.

- The psychological factor is the change in the
leading form of activity, the actualization of intimate
communication in adolescents. Along with this,
significant changes also occur in the mutual relations of
adolescents with people. Also, according to the results
of our work with V-IX grade students, as a result of
changes in needs and worldview, the attitude towards
factors that cause deviance among adolescents’
changes. If deviant behavior occurs as a characteristic
of 11-12-year-old adolescents, then in 13-year-old
adolescents it occurs due to the extent to which the
group of which they are a member or people who are
important to them fulfill their expectations, and in 14-
15-year-old adolescents it occurs due to pressure on
their independence and attempts to change them.

- Sociological factors include the teenager's
determination of his or her place in society and his or
her family, and dissatisfaction with issues that do not
satisfy him or her. A number of adolescents are
concerned about the social status of their family in
society, and therefore their position in the family and
peer group, and as a result, they tend to be negativist in
their behavior.

In the work we have conducted in this direction,
there has also been an attitude towards the influence of
factors that cause deviant behavior in boys and girls.
Girls are more susceptible to the influence of biological
and psychological factors, while boys are more suscep-
tible to the influence of social and psychological fac-
tors.

- There is stability up to the age of 13-15: girls
show more negativity and distrust than boys;

- During adolescence, boys are more likely to be
physically affected (revenge), while girls are more
likely to be psychologically affected (guilt);

- If parents do not pay attention to the deviant be-
havior of a teenager, and in some cases, they are pro-
tected by their parents, then deviant behavior deepens,

and vice versa, it weakens. Punishment in appropriate
ways can also slow down deviant behavior;

- There are age differences in both the lower and
higher levels of aggressive behavior in adolescence,
both in girls and boys. The highest threshold for the
manifestation of aggression in adolescent boys is four-
teen years old. The peak period for the manifestation of
aggressive behavior in girls is 13-14 years old.

The press has a special role among the factors that
negatively affect the behavior of adolescents, both in
the family and at school (students, teachers, school
staff, etc.) and outside the school. The frequency and
form of the media's coverage of news about aggression
and violence at school have a more serious impact on
the younger generation, especially adolescents. Be-
cause the emotional-volitional sphere of the teenager is
not yet fully formed, he often perceives the news he
hears and sees not as it is, but as it affects him. The fre-
quency of such news broadcast on screens, its frequent
repetition and publication in some newspapers and In-
ternet portals can ultimately lead to undesirable and un-
intended consequences. At the same time, examples of
these consequences include the belief that teenage read-
ers have a high probability of encountering aggressive
events, and their perception of events differently than
they really are, and the fear of becoming victims of such
events.

We assume that parents in the family associate
their children's deviant behavior with circumstances
such as whims, growth, aging, or treat them with paren-
tal blind love. The situation is different at school.
Teachers, both as educators and partners in social rela-
tions, can see, distinguish and evaluate differences in
the behavior of students. Therefore, we consider it ap-
propriate to accept teachers' assessments as a more re-
liable result. In addition, a consultation should be held
with school educators, parents and a psychologist, and
a pedagogical-psychological program should be devel-
oped and prepared for work with adolescents with dis-
turbed behavior. A number of measures can be taken to
eliminate disturbed behavior in adolescents.

1. Timely identification and neutralization of ex-
ternal influences that hinder the development of the ad-
olescent's personality and create conditions for deviant
behavior.

2. To use modern diagnostic methods to identify
deviant behavior of adolescents, to take preventive and
corrective measures taking into account age, gender,
and national factors.

3. To analyze individual, socio-psychological,
psychological-pedagogical factors that contribute to the
behavior of adolescents deviating from social norms,
and to implement educational and preventive programs
to prevent deviant behavior.
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CHALLENGES IN THE USE OF MODELING IN THE PROFESSIONAL TRAINING OF
EDUCATORS

Anomauisn

Y emammi npoananizosano meopemuuni nioxoou 00 po3yMiHH CYMHOCHI MOOETH08AHHS GU3HAYEHO OCHOBHI
emanu ma ocooaUB0CMI GUKOPUCMAHRHS Y Npogecilinill nid2omosyi neoazozis.

Abstract

The article analyzes theoretical approaches to understanding the essence of modeling and identifies the main
stages and specific features of its application in the professional training of educators.

Knrouosi cnosa: mooens, nedazoziune mooenosants,; npogeciiina nio2omosxka euumenis, 0CeimHbo-npoge-

citina npoepama.
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BaxxmmBoro ymoBoro peanizarii Crparerii po3Bu-
TKY BUIIOI ocBiTH B YKpaini Ha 2022-2032 pp. (Po3mo-
psuvkenas Kabinery MinictpiB Ykpainu, 2022) € Mo-
JIepHi3aIlisl MiArOTOBKM IEAArOTIYHUX KaapiB. AKe
Cy4acHHMH BUMTENb Ma€ OyTH MOOIUIBHUM, 3/JaTHUM yC-
MIITHO CHIBNPALOBATH 3 KOJIETaMH, BMiTH OIIEPaTUBHO
OCBITHI NPO0OJIEMH 1 3aBJaHHs, BUIBHO CIIJIKYBaTHCS 3
OTOUYIOUMMH, HE3aJeXHO BiJ iX BiKy Ta mpodecii,
BCTAHOBIIIOBATH JPY)KHI B3a€MUHH, 30epiraroum mpu
[bOMY BUTPUMKY 1 CAMOKOHTPOJIb. Y PYyCJIi IUX BUMOT
aKmyanvHe0 3TUINAETECS TPo0IIeMa BUKOPUCTAHHS
MOJIETIIOBaHHS y TPOdeCiiiHii miAroTOBIl MeIaroris.

Pi3Hi acnekTH miIroToBKH MaitOyTHHOTO BUHUTEIIS
pO3MIsANINCS Y HAyKOBHX JIOCHTIDKEHHSAX A. AJek-
cioka, H.bibix, C.Tonuapenka, O. JlybaceHIoK,
I. 3sa3roma, H. Kiuyk, B Kpewmens, B. JIyrosoro,
B. Maiibopoau, H. Huukano, O. CaBuenko, C. Cucoe-
Boi,M. Cmertancekoro, XK. Tananosoi, JI. Xomud Ta iH.

BaxnMBo 3a3HauUTH, L0 JATHHCHKOK MOBOIO
CJIOBO «MO/JIEJIbY» O3HAYAE 3MEHILICHNH BapiaHT YU ysB-
JICHHS , TOOTO CIIPOIIEHMH OIUC CKIIAJJHOTO SBUINA YU
TIporecy, a (ppaHIly3bKOI0 — SIK aHaJIOT, CXeMa, CTPYK-
typa [3; 14].

BotHOUAac ci1ijt HaroJIoMIyBaTH, 1110 MOJIETFOBAHHS
SIK «yHiBepcasbHa (popMa Ii3HAHHS 3aCTOCOBYETHCS B
JOCIIJKeHH] ¥ IepeTBOPEHH1 SBUIL y OyAb-sKiii cdepi
HistmeHOCTI» [13, ¢. 434].

OTXe, CYyTHICTh TEPMIHY «M0O0eIby 31e0UTBIIOTO
BH3HAYAETHCS K 00 €KT, pO3pOOIeHUi s Bi3yasiza-
1ii TOCITiKYBaHOTO SBHIIA, 00’ €KTa YU MPOIIECY 3a JI0-
IIOMOTOI0 CHUMBOJIB, (opM Ta/abo KOHCTpyKmii. B
CBOIO 4epry, CyTHICTb TEPMiHY MoJentoganHs nependoa-
Yae JOCIIDKEHHS NPEIMETIB i3HaHHS Ha X MOJEIISIX;
TIporec MoOyA0BH i BUBYCHHS MOJICJICH peallbHO HasiB-
HUX IPEIMETIB, IIPOLECIB Ta SIBUIL 3 METOIO OTPUMAaHHS
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neBHoOi iHpopMauii Npo HMX, a TaKoX A mependa-
YEeHHS SABHILL, K1 [IKABJIATH JOCIITHUAKA.

BaxnnBo 3a3Ha4YMTH, M0 MOJETIOBAHHS € BiTHO-
CHO HOBHM METOJOM Yy Teaarorigdiii Haymi. Jlomins-
HICTh HOTO BHUKOPHUCTAHHS OOTPYHTOBYBAIM 3 TaKHX
TIO3WIIN: BUKOPUCTAaHHA MOJENIell 1 METOHNIB Mofe-
moBaHHI B ocBiTHROMY mportieci (FO. babaHchkwmid,
M. MaxmyToB, B. ITanamapuyk, JI. ®pinmas,
B. lItodd Ta iH.); BUKOPUCTAHHS MaTeMaTHYHOTO MO-
JICTIFOBaHHS I OCHOBHI METOJMYHI IOJIOXKEHHS HaB-
yaHHA 13 3acrocyBaHHAM MartemaTuku (I'. BosHsk,
A. Konmoropos, M. Jlazapes, JI. Hiuyrosceka, JI. Co-
KOJICHKO Ta iH.); MOJETIOBaHHA y npodeciiiniii miaro-
toBmi rexaroriB (B. becmaneko, H. Ky3emina, A. JIu-
Henko, C. Makcumenko, O. MemaHiHOB Ta iH.).

Hagenemo nexinpka BayKIIMBHX YTOYHEHB Ta MPH-
KJIaniB. Y HayKoBOoMY 10poOky M. JlazapeBa micTaTscs
aHalli3 MaTeMAaTHYHAX METOMIB 1 MoJeNeit s mpen-
CTaBJICHHsI 3HaHb Ta Kiacudikalis Moaenei npencras-
JICHHSI 3HaHb IIPO MPEMETHY 00JIacTh Y BUTILAAI i€pap-
XI4HOT CTPYKTYpH: JIOT14HOT, KOMOIHATOPHOT, €BPUCTH-
9HOI Ta MepexeBoi [4].

Bonnouac, Ha nymky B. becnanbka, meToqu nena-
TOTIYHOTO JOCHIKCHHS «I¢ CHIBHO KOHTPACTYIOTh
Ha (OHI 3arallbHUX YCIHIXiB HMPUPOJAHUYHUX 1 TOYHHX
Hayk». CaMe TOMYy BUCHHUI BUCYBA€ BaXKIINBE 3aBIAHHI
— «...CKOpiIlle BUBECTH MEIATOTIKY ... 31 CTaHy Tpaju-
[IITHUX OMMMCOBHX PEKOMEHIAIIIN i CTIOBECHUX MTOOYT0B
Ha [UIIX MOJEIIOBaHHD» [2, C. 4].

O. MemaHiHOB OOTPYHTYBaB TEOPETHKO-METOIO-
JIOTI4HI 3acaJi MOJISJIIOBaHHS IIeJaroriYHUX MPOLECiB
i cucrem [7].

Ha nymky nocniguukiB (A. bexuposa, B. Bouo-
Bu4, M. 3axapuenko, I1. Cayx, H. Ceiiko Ta iH.) «neda-
202i4He MOOeN08aHHs — 1Ie METOJl CTBOPEHHS 1 3r0JI0M
BUBYCHHS IIEJaroriyHUX MoJeneld, ToO0To BimoOpa-
JKCHHSI OCHOBHHX XapaKTEPUCTHK IIEBHOI Ie1arOTi9HOT
cUCTeMH (IIPOIIeCy, SBHIIA) y CIENiaJbHO CTBOPEHOMY
00’€eKTi — memaroriyniit Mmoaemi». [Ipu mpomy, memaro-
TiYHA MOJIENb — I «...MHUCIICHHEBE ySIBIICHHS ab0 Ma-
TepiaJbHa peani3oBaHa CHCTEMa IENarorigHoro Ipo-
1ieCy, SIBHIIA, KA a/ICKBaTHO BiZ0OpaXkae MOCHiIKyBa-
HUI TIpeMET MeAaroriqnoi aikicHocti...» [1, c. 29].

3a nepexoHaHHsaM €. JlonaTka regaroriuse MoJe-
JIFOBAaHHSI Ma€ TaKi 0COOJIMBOCTI:

— HEYITKICTh, PO3IUIUBYATICTD MENAaroriYHUX I0-
HATh; — CKJIQJHICTh, MOCTiiiHA BUAO3MIHHICTh I1€1aro-
TIYHUX SBUII, 00’ €KTIB 1 IPOIIECIB;

HasIBHICTh KPUTEPIiB 1 3aC00iB, Ki 6 yMOKIJIUBIIIO-
BJIN BU3HAUCHHS «PIBHS» JOCATHEHHS IOCTABICHHUX
1IiJIeH, BUMIpIOBAaHHS pe3yJibTaTiB peajtizanii nporecis,
BU3HAYCHHS SKICHUX OIIIHOK IIeJarorigHux (eHome-
HiB, 0COOMCTICHUX 3100YTKiB Cy0’€KTIB MEarorivHOTO
MpoLeCy TOLIO;

— COIIOKYJBTYpHUH XapakTep 00’€KTa JJOCIHi-
JUKEHHS, a 0araTorpaHHIiCTh MPOSIBY B PEAJIbHOCTI MO-
POJIKYE CKIaIHICTh Horo Gopmaizarii [5].

Pe3ynbpTaToM IearorivHoro MOJIEIIOBaHHS € MO-
Jenb — cucTeMa 00 €KTIB UM 3HAKIB, IO BiATBOPIOE ITe-
BHI CYTT€BI BJIaCTHBOCTI CUCTEMH-OpHTiHaNa; «abcTpa-
KTHE TIOJIaHHS TeOPil, T1 omepamnioHai3alis, sKy MOKHa
nepefaTd emmipuuHuM nuisxom» [14, c. 339]. Ilpu

LIbOMY OCHOBHOIO BUMOTOIO 710 TaKOi MOJIEII € «...aJe-
KBaTHICTh, TOOTO BiAMOBITHICTh peaNbHIM MiHCHOCTI,
CYTTEBUM BJIACTHBOCTSIM 00’ekTay [3, c. 516].

YCHimHiCTh MOICTIOBAHHS, Y TOMY YHCII — # T1e-
JIaroTi9HOTO0, 3HAYHOIO MipOIO 3aJISKUTH BiJl HASBHOCTI
«Teopii, MO OMHCYye SBUINE, SKE IUIATaE MOJIEIIO-
BaHHIO, a TAKOXX BiJl Mipu (hopMaltizallii IMoIoKeHb Hi€l
Teopii» [14, ¢. 338].

Haykogi I. CabatoBcbka Ta JI. KalinanoBa BUOK-
PEMJIIOIOTH TaKy TOJIOBHY BiJ]MiHHICTh HABYAJILHO-TIPO-
(eciiiHOT MISUTBHOCTI, SIKa «...TIINOpPSAKOBaHA 3aCBO-
€HHIO CIIOCO0IB 1 TOCBiNY MpogeciiHOro po3B’si3aHHs
TUX TIPAKTUYHUX 3aBJaHb, 3 SKUMH MOXKE 3ITKHYTHCS B
MaiOyTHROMY (axiBellh; 3a0e3meuye OBOIOMIHHS TIPO-
(eciifHIM MHCJICHHSM 1 TBOPYICTIO; CIIPHSIE TOCH-
JICHHIO POJi Mpo¢eCifHNX MOTHBIB CaMOOCBITH, SKi €
HABOXJIMBIIIOID YMOBOIO PO3KPHUTTS MOKINBOCTEH
0COOHCTOCTI CTyIeHTa, HOTO POQECIHHOTO POIBUTKY
[12,c. 19].

JlaHe TOJIOXKEHHSI JTO3BOJISIE HAM CTBEPXKYBATH,
o y npodeciiHiii miAroTOBII MEAaroriB cyd’eKToM
MO/ICIIIOBaHHS BUCTYIAIOTh yCi YYACHUKH OCBITHIX Bi-
nHocuH. Jletamizaiist Cy0’€KTa MOJICIIOBAHHS A€
3MOTY YTOYHHUTH, 0 KOHKPETHO TUIAHYETHCS 3MIHUTH:
SIKOCTI1, 3HAHHS, KOMIIETCHTHICTh, PiBEHh TOTOBHICTB 110
npodeciifHoi MisLTPHOCTI, IO, B CBOIO YepTy, mepenada-
YEHO OCBITHBO-TIPO(ECIHHOIO MPOTPaMOI0 MiATOTOBKH
BUYHTEJIB IIEBHOTO MPOQLITIO.

[TpoBenenuit HaMu aHaJI3 TECOPETHUHHX KEPEI 3
mpo0sieM pPO3B’A3aHHA IICHXOJIOTO-TIEAArOTIYHUX 3a-
BJJaHb Ta MIATOTOBKU JI0 TBOPYOI IisSUIBHOCTI MalOyT-
Hix BumuteniB (O. Marromkin, B. Momsiko, 1. Ocan-
yeHko, B. Pubanko, B. Pomenens, C. CucoeBa, M. Co-
nparenko, T.CremaHoBa Ta 1iH.) JO3BOJISIIOTH HaMm
BU3HAYUTH TaKy IOCIIJIOBHICTh y MpOLEC] Mexaroriy-
HOTO MOJICJIIOBaHHS:

- nepwuii eman: HaABHICTh MOTHUBAIIII, YCBiIO-
MJICHHS 3aBJJaHHS i TOCTaHOBKA NMPOOJIEMHOT CUTYaIlil;

- Opyeuti eman: aHaJi3 YMiHb Ta JIOCBiy CTyxe-
HTIB, HONIYK HEoOXiqHOI iHGOpMATIIiT A7 PO3B’A3aHHS
MIOCTABJICHOTO 3aBJIaHHS;

- mpemii eman: aHaNi3 CUTyalii, PO3BHTOK
iZel 1 BIlaCHE MOJEIIIOBAHHS TPU PO3B’sI3aHHI 3a-
BIaHHS;

- yemeepuil eman: NEPeBipKa, BUCHOBKH, I'€He-
pyBaHHS HOBUX ieH.

Kpim Toro, 3a nepexonanusam I. Ocamgoro azeo-
pumy TIearorivHOr0 MOJISITIOBaHHS MAa€ TaKi eTaIu:

1. TlocTaHoBKa METH MOJIEITFOBaHHSI.

2. Buninennst 00’ekTa MOIEIIOBAHHS.

3. dopmymoBaHHS NpeaMeTa MOJICTIOBAHHS.

4. 3’scyBaHHS 3aKOHO/aBYO-HOPMATHBHOTO 3a-
Oe3nedeHHs (PYHKIIIOHYBaHHS 00’ €KTa MOJICITIOBAHHSI.

5. OO6panHa Teopii, sika onucye (MOSCHIOE) 3MiCT
MpeAMEeTa MOJICITIOBAHHS.

6. OOrpyHTYBaHHS OCHOBHHMX JONYUICHb, IO
CIIPOIIYIOTh PealbHUH 00’ €KT.

7. @®opmMyBaHHS MOHATIHHOTO amapara MOJIEITIO-
BaHHS.

8. KoHcrpyroBanHs Mozeli 00’€KTa 3 BUKOPHC-
TaHHSM KaTEeTOPil, MOHATH, TBEPIUKEHD 1 CY/KEHb.



«COLLOQUIUM=JOURNAL» #4949 (242), 2025 /] PEDAGOGICAL SCIENCES 117

9. Ekcmeptmza mopeni 00’€KTa IIOAO IOTPH-
MaHHS IIPUHIIMITIB HAYKOBOTO Mi3HAHHS, 3aKOHIB JIOTi-
YHOTO MHCIICHHS, YNHHHUX IOPHINYHUX 1 (piHAHCOBHX
HOPM TOIIIO.

10. HocaimkeHHs BIaCTHBOCTEH Moedi (ajekBa-
THICTH 1 TIOBHOTA BimOOpaXKeHHS MiHCHOCTI, IPOTHOC-
THYIHICTH TOIIO) 3a OTIOMOTOIO 3TIHCHEHHS MHUCIICHHE-
BOro a0o0 HaTypalbHOTO EKCIEPUMEHTY TiJ 4Yac
PO3B’sI3aHHS KOHKPETHUX IIE€AaroridYHuX IMpooieM i3
BUKOPHCTAHHSIM PO3p00IICHOT MOIEIT.

11. oomparroBanHs, KOpEryBaHHs Ta OCTaTOYHE
KOHCTpYytoBaHHs Mozeni [10, c. 64-65].

I1e mo3BoIIsAE HAM CTBEPIKYBATH, IO IIEIATOTiYHE
MOJICITIOBAHHS peati3yeThcs Uepe3 MiIroTOBKY Ta 3a-
CTOCYBaHHS CTPYKTYpHO-()YHKIIOHATBHOI CHCTEMH
KOMITOHEHTIB, KOXKHHUI 3 SIKUX BHKOHYE NEBHY (YyHK-
IIi10, a B3a€EMO3B’SI30K MK HUMH 3a0€3Medy€eThCs OKpe-
MHMH TpaBUIaMH 9¥ 3akoHaMu. Came 1i KOMIIOHEHTH
JIO3BOJISIFOTH PO3KPHBATH CUCTEMY OpraHi3allilo OCBIT-
HBOTO MPOIIECY Y 3aKJIajaX BUIIOT OCBITH, IO 3A1HCHIO-
I0Th MIJrOTOBKY IEIAroriB; KOHKPETH3YIOTh IMPOIEC
(hopMyBaHHS KOMIIETEHTHOCTEH 3100yBaYiB OCBITH I1e-
BHOT'O PIBHS Ta IPOTHO3YIOTh 1 KOPETYIOTh PE3YJIbTATH
HaB4aHHs y 3BO.

Takuit migxin y3romkyerses i3 Hakazom Minic-
TepCcTBa OCBITH 1 Haykn Ykpainu «IIpo 3aTBepmKkeHHS
npodeciiiHoro cranmapty «BunTenb 3akiamy 3araib-
HOI CepeaHbOi OCBITH» Ta METOANYHIMH PEKOMEHA-
isIMH 10 pO3POOJICHHS OCBITHBO-TIPO(ECIHHNK TIPO-
rpaMm MiaroToBKH memaaroris [6; 8; 11].

BaxnuBo Takoxk, 110 BUKOPUCTAHHS MeNaroriy-
HOTO MOJICNIIOBAHHS y 3aKiaJiaXx BHIIOI OCBITH 0a3y-
€THCS Ha!

- YHIBEpCAIbHOCTI Ta BOJHOYAC KOHKPETHOCTI
3MicTy podeciitHol MiArOTOBKH;

- opraHi3amiifHO-MeTOTUIHOMY
OCBITHBOTO TIPOIIECY;

- TPaKTUYHIH CIIPSIMOBaHOCTI OCBITHBO-TIpOde-
ciliHOT mporpamuy;

- MOOUTEHOMY BHOOpi 00’€KTHBHOTO [iarHOC-
TyBaHHs 1 pe3ynbraris [11; 15, c. 82-85].

3a nepekoHaHHsAM M. Onayky MOJAETIOBaHHS SIK
JUSUTbHICTD TIOB’I3aHe 13 KOHCTPYIOBAHHSIM HaBYaJIbHO-
Mi3HABAILHUX 1 OCIITHUIIBKUX CUTYAIlIH, SKI peaizy-
I0ThCSl Ha 1HJMBIIyalbHOMY (IHAMBIAyaJIbHI 3aBIaHHS)
1 TPYIIOBOMY DiBHSIX; CUTYAIlill 3 BUKOPHUCTaHHAM iHTE-
PaKTHBHHMX METOJIB HaBYaHHS, iH(OpPMAIiITHO-KOMY-
HIKaTHBHHX Ta 0COOMCTICHO-OPIEHTOBAaHUX TEXHOJIOTIH
(B TOMy umcIi, i MeToay mpoekTiB) Tomo [9, c. 315-
317].

Bumie3a3zHaueHe mepeKkOHye HAC B IHHOBAIlIHHIN
CIPSIMOBAHOCTI TI€JarorivHOTrO MOJISIIOBAHHS Yy (haxo-
Biif M ITOTOBIIi BYUTEIIB, OCKUILKH 32a0€31eUye €THICTh
AKCIOJIOTIYHOTO, KOHIENTYalIbHOTO Ta I1HIUBIAyalslb-
HOTO acTeKTiB ()axoBOi MiArOTOBKU MEAAroTiB Bimo-
BiJIHO 10 Cy4acHHMX BHKIIMKIB B OCBITi Ta BOJIHOYAC €
3aco00M akTuBizamii ¥ qudepenmiamii y BUIIN TIKoITi
3aBISKH BHKOPHCTAHHIO HOBHX OCBITHIX TEXHOJOTIH
(ninoBi ¥ HaBUAIBHI irpu; «OPOYHIBCBKUH PyX»; «3Mi-
IIaHI TPYIIN»; «KOJIO in1eit»; «MiKpodoH»; «MO3KOBHIA
HITYpM»; «IIEPEBEPHYTHH KIIaC»; «CHIrOBa KyJIs»; BOP-
KIIOIH Ta IIPOEKTH TOILO).

3a0e31neYeHHl

TakyuM 4YMHOM, BUKOPUCTAHHS MOJICIIOBAHHS Yy
(haxoBiif MArOTOBII MEAAroriB pisHOTO Mpodisto y 3a-
KJIaJIaX BUIIOI OCBITH HamIoi KpaiHu 0a3yeTbcs Ha Moc-
TaHOBIII HABYAIBHO-TIEIaTOT19HUX 3aBAaHb Pi3HOTO Pi-
BHS CKJIAMHOCTI, 3a0e3Meuyloun MpHu ObOMY Iepexif
BiJl PENPOIYKTHBHOTO PIiBHS JO TBOPYOTO; TO3BOJIIE
3a0€3MeUNTH €IHICTh YCiX KOMIIOHEHTIB OCBITHBOI
Iporpam, 1o 3a0e3NneyyeThes JIOTiKOI Mai0yTHBOT
npodeciitHoi nisutbHOCTI BuuTens. Takuit miaxiza 1o op-
raHizamii OCBITHBOTO IpPOIECY y Cy4acHOMY 3aKjaji
BUILOT OCBITH cpusie popMyBaHHIO (PaXOBHX Ta CIIELli-
AIPHUX KOMIETEHIIN MalOyTHIX Ieaaroris, po3BUTKY
Yy HHX KPUTHYHOTO MHCIICHHS Ta KPEaTHBHOCTI, IO
CHPUSIOTH B IIOMY (OPMYBaHHIO ocobucTocTi Bun-
Tenst HoBoi ykpaiHChKOT IIKOJMH.

Ha ocHoBi anamizy ¥ y3araJpbHEHHS HayKOBHUX
JDKEpeIl MH MOYKEMO 3pOOHTH BUCHOBOK, III0 MOOe110-
6anHsl K HAYKOBHUH METOJ TOCTiifHO BHUKOPHCTOBY-
€THCS Y NPAKTHILII HAYKOBUX JOCHIIPKEHb, OCKIIBKH 1€
00’€KTHBHA HEOOXITHICTh, sfKa IMOB’s3aHa, 3 OJHOTO
00Ky, 3 YCKJIQIHEHHAM NpoQeciiHOl MiAroTOBKH Mai-
OyTHIX (axiBLiB, 31 CTPIMKOO 3MiHOIO 3MICTY iX JIisUIb-
HOCTI Ta BUMOT, 1110 BUCYBAIOThCS 110 Hel, a 3 iHIIoro —
HEOOXITHICTIO CHCTEMHOI'O YCBIJIOMJICHHSI Ta CIIPHH-
HATTS. MPO(eciiiHuX 3MiH YCi€l CHCTEeMH MiATOTOBKH
MeIaroTiB y Cy4acHOMY IIBHIKO3MIHHOMY iH(opma-
LifHOMY CyCITiTbCTBI.
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Statement of the problem: Today it is almost
impossible to imagine life without a computer, the In-
ternet and IT technologies. Modern people cannot im-
agine their lives without the Internet with its social
communication and information resources. We are wit-
nessing the growth of a generation of visuals, for whom
the main source of information is the visual range. All
this explains the need to use new global information de-
velopments in educational activities. One of the inno-
vations in the educational process used in the modern
world is cloud services. The experience of developed
foreign countries shows that the introduction of cloud
computing into the educational process is an excellent
solution to the problems of computerisation of educa-
tion.

The English-language term Cloud computing was
first used back in 1993 by Eric Schmidt to refer to ser-
vices that remotely support various data and applica-
tions hosted on remote servers. Over the past two dec-
ades, cloud technologies have completely conquered
the information space. In the field of networking tech-
nologies, this phrase is a symbol of today's time. Why
the cloud? The graphical prototype of the term owes its
appearance to diagrams and other illustrations in the
form of clouds, which are used to depict the Internet.
So what exactly is cloud computing? A cloud is a cer-
tain centre, server or their network where data and ap-
plications are stored and connected to users via the In-
ternet.

Cloud computing refers to distributed data pro-
cessing technologies in which computer resources and
capacities are provided to the user as an Internet ser-
vice.

In short, cloud computing is a data processing
technology in which computer resources are provided
to an Internet user as an online service.

Summary of the main material: In the context of
modern educational reforms in Ukraine, it is necessary
to look for new methods and approaches that will mo-
tivate teachers to work hard to achieve results.

The teacher should be a mentor who should cor-
rectly guide the child to find something new, interesting

and original. In order to find a common language with
children and get along with them, you need, first of all,
to be interested in modern trends, to learn what they are
interested in. This means, first and foremost, using ICT,
cloud technologies, organising video conferencing, cre-
ating remote access, and mastering new innovative
technologies.

The problems of using cloud technologies in mod-
ern socio-cultural conditions have been studied by lead-
ing scientists Spirina O.M., Soroko N.V., Bykov V.,
Vember V., Zhaldak M., Morse N., Litvinova S., Rakov
S. and others. The following works were considered:
"Influence of modern educational technologies on
achievement of subject results of educational activity"
(T. Gordienko, L. Hrynevych, K. Kolesina, O.
Savchenko, A. Khutorsky); "Theoretical foundations of
personality-oriented learning in the context of subject
integration of education™ (A. Barannikov, V. Huzeyeyv,
P. Lerner, etc.); "Formation of on-line learning environ-
ment in secondary schools. Computer in school and
family" (S. Lytvynova).

However, the problem of using cloud-based envi-
ronment services in the process of teaching English in
higher education institutions is still insufficiently re-
searched.

Recently, the introduction of cloud technologies in
the educational process has been growing rapidly. A
common advantage for all users of cloud technologies
is that they can access the cloud not only from a PC or
laptop, but also from a netbook, smartphone, tablet, be-
cause the main requirement for access is the Internet,
and the cloud software uses the power of a remote
server; consumers use the software without installing it.
It should be noted that thousands of people with access
rights can access the cloud simultaneously.

Higher education institutions have the opportunity
to create their own online spaces, the educational envi-
ronment of the institution. Cloud services can be called
full-fledged learning tools that make the educational
process more efficient, interesting and accessible to stu-
dents, in the process of which they develop infor-
mation, media and computer skills.
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Learning a foreign language is a rather trouble-
some and time-consuming process. In the course of
learning, students have to learn to read, write, listen and
speak. As this is not an easy task, it is sometimes quite
difficult for a student to cope with it. To facilitate the
learning of a foreign language and increase the interest
of students in the process, a teacher-mentor is needed
to coordinate their work. Due to the fact that each stu-
dent perceives information at a different speed, there is
a need for an individual approach to each student. One
of the methods of implementing this approach is the use
of cloud technologies. Using this service, a teacher and
a student can communicate with each other via remote
access at any time convenient for them.

The notion of using cloud technologies in foreign
language lessons primarily includes the establishment
of communication techniques when teaching a subject
in which a personal gadget plays a central role.

However, in addition to the availability of tech-
nical means, the learner must be familiar with the pro-
cess of using a computer and the Internet and be able to
interact with these means.

Thus, by working together with the teacher and
completing certain exercises, students can practice their
reading, speaking, listening and writing skills. To com-
plete these tasks, they can use a variety of Google ser-
vices to help them learn the language easily and effi-
ciently.

Google offers a modern tool for building learning
portals - Google Apps for Education - to introduce
cloud technologies into the learning system. Google
Apps is a set of cloud services that help teachers and
students work and communicate wherever they are and
whatever devices they use. Easy to set up, use, and
manage tools (email, calendar, online documents, and
interactive applications) allow you to focus on what re-
ally matters [3].

Creating your own cloud-based pedagogical port-
folio on Google Drive means that all documents,
presentations, photos and videos are stored for an un-
limited time, and every second of information is re-
membered and cannot disappear, as it happens on com-
puters. The owner can, if he wishes, open access to
viewing and collaboration to other users.

The possibilities of education using the Google
cloud environment are enormous: storage of photos,
videos, text documents of unlimited size; remote work;
accessibility outside of work; instant information stor-
age. The Google Apps Education Edition cloud plat-
form provides the following services: Google Calendar,
Gmail, Google Drive, Google Sites, Google Docs.
Google Drive is a storage for storing your own files and
the ability to configure access rights to them. Google
Docs is a service for creating documents, tables,
presentations, with the ability to share access rights
with several users [3].

Convenience and versatility of access is ensured
by the wide availability of services. At the same time,
there are certain security problems when cloud provid-
ers can store important information on their servers for
years, and cybercriminals can intercept information.

In English classes, students use smartphones, tab-
lets, and laptops to search the Internet for information
and pictures illustrating their group's performance dur-
ing short-term projects. In the absence of textbooks,
smartphones and tablets use electronic versions of text-
books. Students learn to use digital technologies con-
sciously.

Using video blogging, students shoot videos on
their mobile phones or tablets on the topic being studied
in English, where they express their own vision of the
speaking situation and make videos that are viewed and
discussed in English in class.

Social media plays an important role in students'
lives, particularly in the process of learning English.
Students have long since learnt to integrate social me-
dia into their learning. When working on long-term
projects, they share information in a group to give a
speech or create a presentation.

Conclusion: The global experience of implement-
ing and using cloud technologies shows that it is prom-
ising to use them in the national education system. The
introduction of cloud technologies in the educational
process of an educational institution has a number of
advantages: free use of software; mobility in work and
universal access to information; protection of personal
data and delimitation of access to shared information;
lack of technical support for the platform and prelimi-
nary configuration; the possibility of introducing new
interactive forms of work.

Thus, cloud technologies have brought about a
real revolution in education, encouraging students and
teachers to self-education and self-improvement.
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