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HAYYHOE OBOCHOBAHME MMOTEHIHAJIA «YTJIEPOJHOI'O ®EPMEPCTBA» HA OCHOBE
OLIEHKHY MMPOJAYKTUBHOCTHU CTEINEMN B YCJIOBUSIX DJJA®PUYECKOI'O I'PAJJUEHTA
AKMOJIMHCKOM OBJIACTH

Mendybayev Y.H.% Zufarov S.U.?
! L.N. Gumilyov Eurasian National University, Astana, Republic of Kazakhstan
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SCIENTIFIC SUBSTANTIATION OF THE POTENTIAL OF "CARBON FARMING" BASED ON THE
ASSESSMENT OF STEPPE PRODUCTIVITY UNDER THE CONDITIONS OF THE EDAPHIC
GRADIENT OF THE AKMOLA REGION

Annomayus:

B cmamve paccmampusaiomes cmpamezuieckue nepcnekmugbl 6HeOpeHUsi KOHYEnyuu «yeiepoorozo gep-
mepemeay (carbon farming) na o6uupHvix nacméuwhvix yeoowvsx Ceseprnoeo Kazaxcmana 6 konmexcme 2106a16-
HO2O0 nepexoda K Hu3K0y2ﬂep0()H0ﬂ oxonomure. Ha ocnose macumabnuix nosesvix ucczzet)oeanmi, npoeedeHHbzx
6 2025 200y, ocywecmenen enyboKuil CpasHUMENbHbIU AHAIU3 CMPYKIMYPHOU OP2AHU3AYUY DUMOMACCHL pachmu-
MeNbHBIX CO00WECmE 8 YCIL0BUAX 8bIPANCEHHO20 30APUutecKoeo epadueHma AKMOAUHCKoU obracmu (Ha npumepax
NOO30H F0HCHBIX UEepHO3eMOo6 U MEeMHO-KAUmaHoB6blX nowe). YCmaHOBJZeHO, umo mun no46eHHO020 NOKpoe6d 6blCy-
naem OemepMUHUPYrOWUM PaKmopom 8 arioKayuu (pacnpeoeienul) OpeaHu4ecKo2o yaiepooa mexcoy Hao3em-
HOU U NOO3EMHOU cd7epafwu IKocucmemanl. ,ZZOKLZB’LIHO, umo 6 apu()Hblx YCI06UAX MEMHO-KAWMAHOBbLX NO4Y6 cmen-
Hble QUMOYeHO3bl POPMUPYIOM MOWHBIL MY HOO3EMHOU MopmMmaccel (00 56—60% om obwel 6uonocuyecko
MAccwl) 8 Kauecmee I60I0YUOHHOU adanmayuu K deguyumy éiazu. Imom noo3eMHblil pe3epeyap npeoCcmasisem
co001l 8axcHetuull 00JIZ0CPOUHBLI CMOK AMMOCHEPHO20 Yenepood, YCMOUYUGHI K SHEWHUM KIUMAMUYECKUM
cmpeccam. Tlonyuennvie smnupuyeckue 0anHvle y6eOUumenrbHo 060CHOBbIBAIOM HAYYHO-NPAKMUYECKYI0 He00X0-
ouMocms omKasa om ycpeoHeHnvlx medxncoynapoonvix mempuk (IPCC Tier 1) u pazpabomxu cmpozo ougppepen-
UUPOBAHHbIX pPEe2UOHAIbHBIX KOSd)d)uqueHWlOG noczjioujeHus yeﬂepoda. DOmo saensemcs KpumuieckKum 06a3066im
yeaosuem 0 gepughuxayuu yenepooHsix 0ghcemos u YCnewHo20 3anycKka UHBeCMUYUOHHbIX MEXAHUIMO8 Yenepo0-
HO20 Kpedumosanus 6 azpaprom cekmope Pecnybnuxu Kaszaxcman, umo no3eonum mpancgopmuposams 3K010-
cuyecKue oepanuderust 6 Hoeble SIKOHOMUYECKUE 603MOIAHCHOCMU ons ce/zbxosmogaponpouseoc)umeﬂeﬁ.

Abstract:

The article considers the strategic prospects for implementing the concept of "carbon farming™ on the vast
pasture lands of Northern Kazakhstan in the context of the global transition to a low-carbon economy. Based on
large-scale field studies conducted in 2025, an in-depth comparative analysis of the structural organization of the
phytomass of plant communities under the conditions of a pronounced edaphic gradient in the Akmola region
(using the examples of southern chernozems and dark chestnut soils subzones) was carried out. It has been estab-
lished that the type of soil cover acts as a determining factor in the allocation (distribution) of organic carbon
between the aboveground and belowground spheres of the ecosystem. It is proven that in the arid conditions of
dark chestnut soils, steppe phytocenoses form a massive pool of underground mortmass (up to 56-60% of the total
biological mass) as an evolutionary adaptation to moisture deficit. This underground reservoir represents a cru-
cial long-term sink of atmospheric carbon, resilient to external climatic stresses. The obtained empirical data
convincingly substantiate the scientific and practical need to abandon average international metrics (IPCC Tier
1) and develop strictly differentiated regional carbon sequestration coefficients. This is a critical baseline condi-
tion for the verification of carbon offsets and the successful launch of investment mechanisms for carbon crediting
in the agricultural sector of the Republic of Kazakhstan, which will transform environmental constraints into new
economic opportunities for agricultural producers.

Knroueswie cnosa: yenepoonoe epmepcmeo, buonocuseckas npooyKmueHOCHb, YepPHO3eMbl, MEMHO-KAUL-
manosvle nousbl, AKMOIUHCKAA 001acmb, OeNOHUposanue yerepoodd, gumomacca, 20aguueckue Gaxkmopul,
nacmouwa, yenepoouvie ogcemul.

Keywords: carbon farming, biological productivity, chernozems, dark chestnut soils, Akmola region, carbon
sequestration, phytomass, edaphic factors, pastures, carbon offsets.
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1. BBEJJEHUE (INTRODUCTION)

B snoxy HapacTaromiei riio6ansHON KIIMMaTHIe-
CKOI HECTaOMIIBHOCTH M PEATH3AIIH MEXTYHAPOTHBIX
00s13aTeNnbCTB B paMKax [laprkckoro cornameHus 1o
KIIUMaTy, JOCTHXKEHHE YIJIEPOJHONW HEHUTPaIbHOCTU
CTaHOBUTCS TPUOPUTETHBIM BEKTOPOM Pa3BUTHS HAIH-
OHaJBHBIX 3KOHOMHUK [1]. Pecmybmmka Kazaxcraw,
odumanbHO 3assBUBILAS O LIENU JOCTH)KEHHS YIIIepO/I-
HOM HeHTpansHOocTH K 2060 romy, cTajJkuBaeTcs C
HE0OX0IMMOCTBI0 paIuKalIbHOM TpaHchopMaluy Mo/-
XOMOB K YIPABICHUIO IPUPOAHBIMH pecypcaMu. B
9TOM KOHTEKCTE CEIbCKOXO03UCTBEHHBIH CEKTOp, Tpa-
JULOHAOHHO PAacCMaTPUBAEMbIN KaK OJWH W3 HCTOYHH-
KOB MHCCHHU NapHHUKOBBIX ra3oB, MPHOOPETACT NMPHH-
[UITHAIFHO HOBYIO POJIb — POJIb III00ATLHOTO 3KOJIO-
THYECKOTO JoHOpa [2].

OcHOBOI1 3TO¥ TpaHCc(hOPMAILIUK BBICTYIAET KOH-
Henuust «yriaepoaHoro ¢pepmepcrsay (carbon farming)
— CHCTeMbI HayYHO O0OOCHOBaHHOT'O YIPABJIICHUS 3e-
MEJIBHBIMHU pecypcaMi U arpo3KOCHCTEeMaMH, HalpaBs-
JICHHOM Ha MAaKCHMH3AIMIO MPOIIECCOB CBS3BIBAHUS
(cekBecTpanuu) aTMOC(EpPHOrO AMOKCHIA YIiepona
(CO2) B mouBeHHOM Tpoduie M PacTUTEIHHOMN OWO-
Mmacce [3]. KazaxcraH, 00ianas MATBIMH 1O TUTOIIA A
MacTOMITHBIMHU yTOAbsIMH B Mupe (Oonee 180 mutH ra),
MMEET KOJIOCCAIBHBIHN, HO ITOKA COBEPILICHHO HE Peajn-
30BaHHBIN ITOTEHIMAI [ HHTETPALIMH B MEXKIYHAPO/I-
HBIIl PBIHOK JOOPOBOJIBHBIX YIJIEPOAHBIX oOdceToB
(Voluntary Carbon Market) [4]. TIpogaxka Bepuduiu-
POBaHHBIX €IUHUIl COKPAIIEHUSI BEIOPOCOB (yriaepo-
HBIX KPEJUTOB) MOXET CTaTh MOIIHBIM HHCTPYMEHTOM
MIPUBJICUCHHS «3€JCHBIX)» HHBECTHIIUN B CEIbCKHUE pe-
THOHBI CTPAHBI.

OnHaKo MpakTHYecKas peann3anus YIiIepoaHBIX
MPOEKTOB B CTEITHOW 30HE CTAKUBAETCS C CEPbE3HBIM
Hay4YHO-METOANYECKUM OaphbepoM: OTCYTCTBHEM [0-
CTOBEPHBIX, JIOKAJIbHO BEpU(PHUIIMPOBAHHBIX AaHHBIX O
CKOPOCTSAX 000pOTa OPraHN4YECKOro BEIIECTBA Ha pas-
JUYHBIX THUOAx MOYB. VICHOJNB30BaHWE CTaHAAPTHBIX,
YCpeAHEHHBIX 10 MIaHeTe K03 (UINEHTOB MOTIIOIIe-
HUS yTiiepojia, MpejiaraeMelx MexXnpaBUTEIbCTBEH-
HOM TpyNIOM 3KCIEPTOB II0 M3MEHEHUIO KJIMMAaTa
(MI'SUK / IPCC), 4acTo NpUBOJUT K IPYObIM HCKaxe-
HUSIM TP OLIEHKE YIIIepoJHOro OajnaHca crienuduye-
CKUX apuAHbIX JaHAmadToB LlenTpaasHoit Azmunu [11].

[ToyBeHHBII MOKPOB CITyXHUT Oa3UCHBIM (yHa-
MEHTOM 3KOCHCTEMHBIX YCIIYyT M TJIaBHBIM PETyIsTO-
pOM OHMOTeOXMMHYECKOTO ILMKJIA yIJepoja Ha cylue
[1]. Teppuropuss AKMOJMHCKOH 003acTH, pacroio-
JKeHHasl B IleHTpe EBpa3uiickoro KOHTHHEHTa, Xapak-
TEpPU3yeTCs BBIPAKCHHOW TI'€0IKOJIOTHYECKOH M 30-
HaJIbHOW HEOTHOPOAHOCTHIO: 3/1€Ch IPOJIETAET KINMa-
THYECKH OOYCIIOBIIEHHAs! TpaHHUIA MEXAY MOI30HOM
YMEPEHHO-3aCYIUINBEIX CTEIel Ha FOKHBIX YepHO3e-
Max U IOJ30HON CyXUX CTEIEH Ha TEMHO-KalITaHOBBIX
nmoyBax [5]. OToT smadudecknii (IOYBEHHBIN) TpaIu-
eHT (opMHpYEeT COBEpIICHHO pa3JIMYHBIE CTPATErHu
BBDKUBAHMA PACTEHUH, YTO HAIIPSIMYIO ONpEAEIsIET ap-
XUTEKTYpY (PUTOLIEHO30B U MX MOTEHIHAIBHYIO CEKBE-
CTPAILlMOHHYIO €MKOCTb.

Ienb naHHOTrO MCCIEIOBAHUS 3aKIIFOYAETCS B IPO-
BEJCHUU KOMILJIEKCHOTO CpPaBHUTEIbHOTO aHaIM3a

CTPYKTYPHOH OpraHHu3anuu GUTOMACCHI CTEITHBIX KO-
CUCTEM Ha FO’KHBIX YEePHO3eMaxX H TEMHO-KAIITAHOBBIX
moyBax AKMOJHHCKOH obmacTu. [loxydeHHbIe TaHHBIE
MIPU3BAHBI CTaTh HAYYHBIM OOOCHOBAHWEM BEIHMYMHEI
MMOTEHIIMAaJa TMOTJIOMIEHNUS yIiepoaa Uil IOCIeNyIo-
el pa3pabOTKH PErHOHANBHBIX METOJAMK MOHHTO-
pHUHTra B paMKax HHUITMATHUB 110 YTICPOIHOMY hepMep-
CTBY.

2. OB30OP JIMTEPATYPhHI
REVIEW)

ITpoGnematyka CeKBECTpALMK YIIEPOaa B HA3EM-
HBIX 9KOCHCTEMax aKTHBHO OOCYKHaeTcsi B MHUPOBOM
HayYHOH JINTEPAType Ha MPOTSDKCHUHU TOCICTHUX Je-
catunernii. @yranamenransaeie padorsr P. Jlama (R.
Lal) yOeauTensHO NOKa3BIBAIOT, YTO IMOYBHI MHpa CO-
nepxat okoJio 2500 ruraronH (I't) yrnepona, uto B 3,3
pasa npeBblmaet aTMocdepHsbIi myn u B 4 paza — Ouo-
TUdeckuil (pactutensHbli) nyn [1]. CrnemoBaTensHO,
Maeiiye H3MeHEHHs B 3aracax OYBEHHOTO OpraHu-
yeckoro yriepoaa (SOC) cnocoOHBI 0Ka3aTh pelaro-
1iee BIMSHUE Ha TI100aIbHbIN kiuMar [14].

TpaBsiHBIE 3KOCHCTEMBI (CTENH, IpEepHH, ca-
BaHHBI) 00J1a1aI0T YHUKAJIBHON CIIEIU(PUKON YTIIEpOI-
HOTO IUKJIA. B oTnm4me oT necos, rae yriepos Aero-
HHUpYeTCs NPEHMYIIECTBEHHO B HAZ3€MHON IpEBECHHE
U KpaifHe ys3BUM K I0KapaM M BBIpYOKaM, CTEIH KOH-
cepupyioT 10 80-90% yrinepona moxa 3emieid — B
BHJIE CIIO’KHBIX KOPHEBBIX CHUCTeM U rymyca [15]. Hc-
cnenoBanust J.F. Soussana [2] u P. Smith [3] mokazainu,
YTO MAacTOMIIA MPH YCIOBHHM ONTHMH3ALUK MACTOMII-
HOI Harpy3KH CIIOCOOHBI PYHKIIMOHUPOBATH KaK «BEU-
HBI€ CTOKI YTJIep0/ia, HEIPEPHIBHO HAKAILIUBAas Opra-
HHYECKOE BEIIECTBO Ha MPOTSHKEHUH COTEH JIET.

Hnst ycnoBuit CeBepHoro Kazaxcrana Bompochl
MIOYBEHHOTO TUIOJIOPOIUSI ¥ arporeHHol TpaHchopma-
LUK yriepoaa riry0oko uccienoBansl B Tpyaax A.K.
Kypumbaera, A.C. Camaposa u C.B. [1amkoga [4, 5].
OtMmedaercsi, YTO pachaluka LEIHUHHBIX 3eMenb B XX
Beke npusena k norepe ot 20 10 40% ucXoIHBIX 3ama-
COB TyMyca B UYepHO3eMax M KaIITaHOBBIX MOYBaX pe-
ruoHa. COOTBETCTBEHHO, IPOIECC BOCCTAHOBICHUS
9THX 3eMeJIb (pekapOoHM3aLUs TOYB) IIOCPECTBOM Ie-
peBoja AerpajupoBaHHON MalIHM B MacTOWINA WIH
BHenpeHus: HyseBol oOpaborku (No-Till) obnanaer
OrPOMHBIM NOTEHINATIOM Bo3BpaTa yriaepoja [10].

CoBpemennbie padotel Kussainova et al. [6] u
Zhumabaev et al. [7] aklIeHTUPYIOT BHUMaHHE Ha MPO-
CTPaHCTBEHHOI IeTepOreHHOCTH pacIpeIesICHHs yTIile-
poxaa. OqHako GOJIBIIMHCTBO OLIEHOK Oazupyercst 1160
Ha aHaJM3e yXe CPOPMHUPOBAHHOTO CTAOMIBHOIO Ty-
Myca, TH00 Ha JaHHBIX CIyTHHKOBOTO 30HIMPOBAHUS
(manexcet NDVI, EVI). IIpu 3TOM METOIBI TUCTAHITH-
OHHOTO 30HIMPOBAHUS (PUKCHPYIOT JHIIH HAI3EMHYIO
(hOTOCHHTETHYECKH aKTHBHYIO MacCy, OCTaBIISAs CKPHI-
TBIM KOJIOCCANIBHBIN TIpoIiecc 00pa3oBaHMUA M OTMHUpA-
Hus kopHei [12]. UMeHHO u3yueHue JUHAMHUKH KOpHe-
BOM Macchl ¥ MOpTMacchl (MEPTBBIX PACTUTEIBHBIX
OCTaTKOB) METOAaMH TPSMBIX IOJIEBBIX H3MEpPEHHH,
MpeaaoKeHHbIMU 1IKOJI0H A.A. TutisHoBo# [8], ocTa-
€TCsl KIIIOUEBBIM HEJIOCTAIOLIMM 3BEHOM JUISi KOPPEKT-
HOT'O 9KOHOMHYECKOT'0 pacyera yriiepoHbIX KPEIUTOB
B CYXHX CTEIISX.

(LITERATURE
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3. MATEPUAJIBI U METO/JIbI (MATERIALS
AND METHODS)

[loneBble u3BICKaHMS MPOBOJWINCH B TEUYEHHUE
TIOJTHOTO BETeTalMOHHOTO ce30Ha 2025 roma Ha TeppH-
Topun AKMOJMHCKOM obmactn PecmyOnmkn Kazax-
craH. PaiioH uccienoBanuii oTiMyaeTcs pe3Kod KOHTH-
HEHTAJILHOCTBIO KJIUMaTa: JKapKuM 3acyILIMBBIM Jie-
TOM 5 XOJIOAHOU MaJIOCHE)KHOU 3UMOI1.
T'maporepmuueckuii pekuM MOABEPKEH CUIHHBIM
MEXTOJIOBEIM (QITYKTYaIlFsIM, 9TO OMIpEAETseT BBICO-
KyI0 JUHAMHYHOCTh INPOIYKLIMOHHBIX IPOLECCOB B
CTEISIX.

B kaudecTBe 0OBEKTOB Ha3eMHOTO MOHHTOpPHHTA
ObLITa 3aJI0’Ke€HA PETIPEe3CHTATHBHAS CETh U3 25 CTaImo-
HapHBIX KJIIOYEBBIX YYaCTKOB, OXBAThIBAIOLIAsl TEPPU-
TOPUU TSATH aIMUHUCTPATUBHBIX PalOHOB (AKKOIb-
ckuii, Atbacapckuii, Erunmbikonsckuii, Ecunbckui,
Epeiimenrayckuit). [lng pemeHus 3aiad JaHHOTO HC-
CJICJIOBAaHUS — BBIABJICHUS BIMSHUSA 31a()UUIECKOTO
(hakTOopa Ha YIJICPOAHBINA MOTCHI[MAT — BCE H3YYCH-
HBIC TUIONIAIKA OBUTH MEPerpymnmnupoBaHbl HE 1O Tep-
PUTOpPHAIBHOMY, @ CTpPOro IO MOYBEHHO-TE€HETHYE-
CKOMY MPU3HAKY:

30Ha IOXKHBIX YEPHO3EMOB: YYACTKH, PacCIOJIO-
JKEHHBIE MIPEUMYILECTBEHHO B YMEPEHHO-3aCyIITUBOM
creny. [1ouBbI XapakTepu3yrOTCsS OTHOCUTEIBHO BBICO-
KUM conepxanueM rymyca (3,5-5,0%), MOIIHBIM Ty-
MYCOBBIM TOPH30HTOM H JIY4IIICH BJIarooOecrneueHHO-
cThIO [6].

30Ha TEMHO-KAILITAHOBBIX M KAIITAHOBBIX TOYB:
Y4acTKH B MOJ30HE CYXOM CTENMH M MEJIKOCOMOYHHUKA.
[TouBbl OTIMYAIOTCS MEHBIIEH MOLIHOCTHIO T'YMYCO-
BOTO TPOQWIIS, CHIYKCHHBIM COJICp)KaHUEM OpTaHuye-
ckoro BemecTBa (1,5-3,0%), 9acTo moaBEp KEHBI CO-
JIOHIICBATOCTH ¥ UCTIBITHIBAIOT OCTPHIH NE(UINAT BIIATH
B JieTHUit nepuox [13].

OreHKa OMOOTHYECKON MPOYKTUBHOCTH MIPOBO-
JAIIACh KJIACCHYECKUM T'eO0OTAaHHYECKHIM METOIOM
YKOCOB M METOJIOM TOYBEHHBIX MOHOJUTOB [8]. Yuer

3aracoB HaJI3€MHOW (PUTOMACCHI IPOBOJWICS HA IIIO-
maakax 0,25 M?> B MHOTOKPAaTHOM MMOBTOPHOCTH C TIO-
CIIeAyIOIe KaMepalbHOH pa30opkoil Ha ¢pakuuu:
JKHBasl 3eJIeHasl accuMmmpylomas Macca (B) u mept-
Bas HaJ3E€MHas Macca, BKIIOYAIONIas BETOLIb M IOJ-
crunky (IT).

OT00p mpoO IS OTIPEICIICHUS MOI3EMHON MaCChI
OCYIIECTBIISUICS. C TOMOIIBIO Oypa-MOHOJINTA JIO TITy-
6uHbI 30 cM (30Ha OCHOBHOT'O COCPE0TOUEHHST KOpHE-
BOM Macchl CTEIHBIX 3JIAKOB M pa3HOTpaBbs). M3Bie-
YEeHHBIE KOPHHU TIHIATENIBHO OTMBIBAJINCH OT YACTHI]
ITOYBBI METOJIOM OTMYYHMBAHUS HA CUTax ¢ staeert 0,25
MM. BaxHeHIImM 3Tanom, KpUTHYHBIM TSI OLCHKH YT-
neponHoro OajaHca, ObUIO MOP(OIOTHYECKOE pasfe-
JIEHWE KOpHEW Moja OMHOKYISIPOM Ha JKMBBIE aKTHBHO
¢yaKunorupytonme kopan (R) 1 MepTBBIC KOPHH, HITH
noazemuyto mMoptMmaccy (V). Bee pacrturensHble 00-
pas3nbl BBICYHINBAJIUCH B J'Ia60paTOpHI>IX CYIIUJIBbHBIX
mkadax npu temmneparype 65°C 10 aOCOIFOTHO CyXOro
Beca M B3BEIIUBAIKNCH C TOUHOCTHIO /10 0,001 r. Pe3yinb-
TaThI MIEPECYNTHIBAIUCH B ICHTHEPHI HA TeKTap (1/Ta).

4. PE3VJIBTATHI n
(RESULTS AND DISCUSSION)

4.1. BousHue 31aduueckoro rpagieHTa Ha ajiio-
KaIlMio OMOMAacChl

Pasputne cuctem yrimepomHoro ¢pepMepcTBa U Be-
pudukanms yraepoaHslx odceToB 0a3uMpyloTCs Ha
(G yHIaMEHTAIbHOM IOHUMaHUHU TOTO, B KAKAX UMCHHO
nynax (pe3epByapax) KOHKpETHast 3KOCUCTEMa KOHCEP-
BHUpyeT yraepoa. CpaBHUTENbHBIN aHAIN3 CTPYKTYPHI
HAKOIUJICHUST (PUTOMACChI HA JABYX KOHTPACTHBIX THIIAX
MoYB AKMOJIMHCKOW OOJIACTH BBISBUI MPUHITUIHAIb-
HBIC Pa3IN4Msl B aJalITUBHBIX YKOJIIOTHYECKUX CTpaTe-
THSIX PACTHTEIBHBIX COOOIIECTB.

B Tabmume 1 mpencraBieHBl KOHCOJIHIAPOBAH-
HBIC JAaHHBIC, aTPETUPOBAHHBIC KaK CPEAHUEC 3HAUCHUS
3a BeChb BereTauuMoHHbI nepuos 2025 roaa mo AByM
KJIIOYEBBIM ITOYBEHHBIM 30HAM.

OBCYXJEHUE

Tabnuma 1

CpaBHHTE/IbHASI XapaAKTEPUCTHKA CTPYKTYPhI (PUTOMACCHI CTENMHBIX COO0IECTB B YCJIOBHUAX d1aduye-
CKOr0 rpajuenTa (cpejiHee 3a BereTaliMOHHbIN ce30H 2025 r.)

Ob6mast  ¢uro- | Hamzemusiii | [logsem- CooTHolieHne
Tun moussl / DKoito- . Hons monzem-
HYCCKAS 30HA Macca nyn (BHII), | et myn Hoii cepbl, % Kusbie/MepTBbIC
(®+R+V), /ra | m/ra (R+V), n/ra ’ kxopuu (R/V)
HOxHBIE YEPHO-
3eMbI (yMEpEeHHO-3a- 73,42 44,85 28,57 38,9 % 0,72
CYIIUTHBAsI CTEIIb)
Temno-ramrranosie | g | 38,52 49,58 56,2 % 0,55
TI0YBHI (CyXas CTEelb)
Tpumeuanue: cocmasneno agmopamu Ha OCHO8e COOCMBEHHBIX NOLeEbIX UHCIPYMEHMANbHbIX UMEPEHUIL.

HOxHbIe uepHO3eMBl, Oitaroapst 01aronpUATHHIM
(PU3UKO-XMMUYECKUM  CBOMCTBaM,  ONTHMAJILHOMN
CTPYKTYpE M TOBBIIICHHON BJIATOEMKOCTH, CO3/AI0T
KOM(OPTHBIE YCIIOBHS JUISI TIPOU3PACTaHUS Me30(HT-
HOTO U KCepOoMe30(hUTHOTO pa3HOTPaBbsl U IJIOTHOKY-
CTOBBIX 3JIaKOB. AHAJIN3 SMIIMPUYECKUX JTAHHBIX MTOKa-
3bIBAET, YTO B 3THX YCIOBHAX PACTCHUS PEAU3YIOT
CTpaTeruio aKTUBHOTO MHBECTUPOBAHUSA (POTOACCUMH-
JsTOB B (hopMHpOBaHME Haj3eMHOTo sipyca. CpenHuit

3arac HaJ[3¢MHOTO ITyJ1a (’kuBast 3eJ1eHb, BETOIIb, I10]I-
CTWJIKA) 37iech focTuraet 44,85 11/ra, 4To CyIIECTBEHHO
MPEBBIIIACT aHAIOTMYHBIE [TOKA3aTeIH Ha KaIlITAHOBBIX
MOYBaX.

[Tpu 5TOM M0 TOI3EMHO# chephl (KOPHEBBIE CH-
CTEMBI) Ha YepHO3eMax cocTapisieT Jumb 38,9% ot 00-
meit 6uomaccer (28,57 n/ra). COOTHOIICHNE KUBBIX U
MepTBBIX KopHe# (R/V) pasusercs 0,72, 9T0 yKa3bl-
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BAacT Ha JOCTATOYHO MHTEHCHBHBIN Ipolecc 0OHOBIIE-
HUSl KOPHEBOW CUCTEMBbI 0e3 OopMHUpOBaHUS MacCHB-
HBIX 3aJIe)Kel OTMepIIei opranuk [9].

B koHTeKCTE yriaepoaHoro hepMepcTBa yIpanie-
HHE yYacTKaMH Ha YEpPHO3EMax JOJDKHO (DOKyCHpO-
BaThCsl HA KOHTPOJIE HaJ3eMHOM yacTH. Bricokas mpo-
JYKTUBHOCTb HaJ3€MHOI MaccChl JIelaeT 3TH TePPUTO-
PHH UACATBHBIMH JUIS TACTOUIIIHOTO )KUBOTHOBO/ICTBA.
[Ipn Hay4YHO OOOCHOBaHHOM, YMEPEHHOM CTpaBIIMBa-
HHUM TPABOCTOS KPYIHBIM POraThIM CKOTOM IPOMCXO-
JIUT TaK Ha3blBaEMbI KOMIIEHCATOPHBINA POCT pacTe-
HUi [2]. U3bsTHE YacTH cTapoii BETOIIN CLIOCOOCTBYET
YIYYIICHUIO OCBEIIEHHOCTH y3JI0B KYIIEHHS, CTHMY-
JUPYET POCT MOJOABIX IOOETOB W yBENWYMBACT IO-
CTYIUICHUE CBE)KETO OPraHMYECKOTO OIaja Ha IOBEPX-
HOCTb MOYBBI, KOTOPBII BIIOCIEACTBIH IIepepadaThIBa-
eTcsl MOYBeHHOW Me3odayHol B cTaOMibHBIE (HOPMBI
yriepoza.

TeMHO-KamITaHOBbIE TOYBBl (POPMHUPYIOTCS B
YCIOBUSIX 00Jiee HKECTKOTO THAPOTEPMHUUYECKOTO pe-
’K1Ma, 4aCTO COIPOBOKAAIOILEr0oCs 3aCOIEHUEM MaTe-
PHHCKHX MOPOJA ¥ OCTPBIM JeuiuToM atMochepHbIxX
0CaJIKoB BO BTOpO# mosnoBuHe nera [13]. Pe3ynbrarsl
HAalIero HCCIEJOBAaHMS JEMOHCTPHPYIOT SIPKO BBIpa-
JKEHHYIO, NTapaJIOKCAIBHYIO Ha IIEPBBIN B3MIISA 3KOJIO-
THYECKYI0 3aKOHOMEPHOCTH: 00Imas OHosormdeckas
Macca 3KOCHCTEMBI 31€Ch OKasanach BBIIIE, Y€M Ha
4yepHo3eMax, u coctaBmia 88,10 1yra.

OpHako aHanM3 CTPYKTYPHI ITOTO IMyJa MOKa3bl-
BAeT, YTO BECh NepeBeC 00eCIeYeH UCKIIOUUTEIBHO 3a
CYeT MOA3EMHOr0 spyca, Macca KOTOPOrO JOCTUTaeT
49,58 1/ra. B yclioBHsIX BOJHOTO CTpecca pacTeHusl Ie-
PEXOIAT K CTPATETUH MaKCUMAJIBHOTO YKOPEHEHUS —
OHU BBIHYXJICHBI Pa3BHBaTh OOIIMPHYIO M IIyOOKYIO
KOPHEBYIO CETh JJIsl IOMCKA KalmUIIpHOH Biaru. B pe-
3yIbTaTe 10JIsl KOPHEBOM CUCTEMBI M IOJ3€MHON MOPT-
Macchl IIpeBbIaeT 56% ot obIero 3amaca opraHnye-
CKOT'O BelIecTBa (hPUTOLEHO3A.

KpaiiHe BayKHBIM HHAMKATOPOM SIBIISIETCSI COOTHO-
LIEHHE XUBBIX M MEPTBBIX KOpHEi. Ha kamraHoBbIX
mouBax Mokasarenb R/V omyckaercs mo 0,55. Drto
O3HAYaeT, YTO B MIOUYBEHHOM INPOQHIIe HAKATUIMBACTCS
TMTaHTCKUH 00BeM MepTBBIX KopHed. IlomsemHas
MOpTMacca B 3aCyLIUIMBBIX YCJIOBHAX IOIBEpPraeTrcs
CcyOepHHU3ALMH U JIUTHU(GHUKALUK (OJPEBECHEHHIO), a
13-32 HEJOCTaTKa IIOYBEHHOW BJIarM aKTHBHOCTh MUK-
POOpraHU3MOB-AECTPYKTOPOB MoJaBieHa. Benencreue
9TOr0 OTMEpIINE KOPHH pa3lararorcs KpailHe Men-
JICHHO, BBINOJHSS (DYHKIHMIO HA/IEXKHOTO, JOJIT0CpOU-
HOTO XpaHuIMIa yriaepoaa [15].

4.2. MexaHN3MBl MOHETH3AIIMH W TIEPCIICKTUBHI
yraepoaHoro gepmepcTBa

C PKOHOMHYECKOH TOYKH 3PEHHS, HIMEHHO CyXO-
CTCIMHBIC YYaCTKHM HA KAIITAaHOBBIX MOYBAaX IPEICTaB-
JSTFOT cO0O0¥ HETOOIIEHEHHBIN 30JI0TOM aKTUB TSI TIPO-
€KTOB YTJIEPOJHOTO KpeauToBaHus. [I0CKOJIBKY OCHOB-
Has Macca yriiepoia 37ech HaJe)KHO CHIpsATaHa MO
3eMJIel, OHa 3alMIICHA OT CTEIHBIX T0)KapOB — TJIAB-
HOTO (haKTOpa pUCKA, KOTOPBIA MPUBOJUT K MTHOBCH-
HOW MOTepe YIICPOIHBIX KBOT B JICCHBIX IPOCKTAX.

UTo0BI CempbX03TOBApPONPON3BOIUTEND ((Pepmep)
B AKMOJIMHCKOW 00J1aCTH CMOT MOHETHU3UPOBATH ATOT

MIPUPOJHBII Mponece, He0OXOaMa peaan3anisi KOH-
LETIIUH «IonoJHUTebHOCTHY (additionality), koTopas
SIBISIETCSI KPAaeyYTOJIbHBIM KaMHEM MHPOBBIX YIIEPOA-
HBIX PBIHKOB [12]. depMmep momkeH 1oka3arh, 9To O1a-
rogaps W3MEHEHHIO €ro IMPAaKTHKH XO3SHCTBOBAHUS
M0YBa Havaja MorjIowaTh OoJblle yriiepoa, 4YeM npo-
HCXOJHUIIO OBl P TPAJAUIMOHHOM HOAXO0/E.

[TpakTHyeckumMu Mepamu yriepojaHoro gepmep-
CTBa B CTEIH SIBJISIFOTCSI:

[Tepexon oT cTuxuitHOro (6ECCHCTEMHOIO) BBI-
maca K poTaimoHHOMY (3aroHHOMY). [Ipn mepeBrimace
CKOT BBIOMBAET JEPHHUHY, YHHUYTOXKACT HAI3E€MHYIO
Maccy, Juinasi KopHu nutaHus. Kopaesas cucrema ae-
rpasupyeT, Ho4YBa 0OHAXKACTCS ¥ IIOABEPracTCs BETPO-
BOH 3p03UH, IPEBPALLASACH U3 CTOKA B MOLIHBIN UCTOY-
UK vuccun CO2. OrpaHudeHne HArpy3KH Ha MacT-
OwuIIe BOCCTAaHABIMBACT KOpHEBOM myn [10].

duromenuopanys AerpaiupoBaHHBIX Y4acTKOB.
IMonxceB MHOrONETHUX OOOOBBIX TpaB (HAMPUMEp, 3C-
mapueTa, JIIOHUEPHBI) HE TOJBKO yBEIHUMBAET KOPMO-
ByI0 0a3y, HO U 00OramaeT No4YBy a30TOM, YTO KaTajH-
3MpYeT MpOLECChl T'yMU(DHMKALUKU IOJ3EMHOH MOPT-
Macchl.

KputnueckuM BBIBOZIOM W3 IOTYYEHHBIX HaMH
JAHHBIX SBILSIETCS TO, 9TO Pa3HMIIA B CTPYKTYpE HAKOII-
JIeHnsT OMOMacchl MEXIy YepHO3eMaMH M KallTaHO-
BBIMH ITOYBAMH KaTETOPHIECKU HE MO3BOJISET IPUMeE-
HATh CIUHBIA CTaHAAPTHBIN KOI(D(DHUIIMEHT OICHKU
(IPCC Tier 1) anst Beeit Teppuropun CeBepHoro Kazax-
cta"a [11]. Ecau anst olleHKH MOTEHIIMAIa KallTaHO-
BBIX [OYB HMCIOJIB30BAaTh MEXIYHAPOHbIE CITyTHHUKO-
BbI€ MOJIENH (KOTOPBIE aHAIU3UPYIOT TOJIBKO 3€JCHBIN
HaJ[3eMHBIN TIOKPOB M HE BUAAT CKPBITHIX S50 11/Ta Kop-
Hell), peaJbHBI CEeKBECTPAIMOHHBIN ITOTEHITHAT PETrH-
OHa OyZIeT NCKYCCTBEHHO 3aHIKEH B HECKOJIBKO Pas3.

JIIl TIOJTHOLIEHHOTO 3aIycKa WHBECTHIMOHHBIX
MEXaHM3MOB W TIPHUBJICYEHUS TPaHCHAMOHAIBHBIX
KOpHOpPAIMH K TOKYIKE Ka3aXCTAaHCKUX YIIIEPOIHBIX
o(ceroB rocynapcTBy HeoOxoanma paspaboTka JeTa-
JIM3UPOBAHHBIX PErMOHANBHBIX METOJMK MOHUTOPHHTA
(ypoens Tier 2 u Tier 3), 6a3upyronuxcs Ha Maciitad-
HBIX Ha3eMHBIX HCCIIEJOBAHUAX IOJ3eMHON (uTO-
Macchl.

5. BAKJIIOYEHUE (CONCLUSION)

IIpoBeneHHOE KOMILIEKCHOE HCCIIEAOBaHHE MO3-
BOJISIET CHENaTh CIEIYIOINe HaydYHO OOOCHOBaHHBIC
BBIBOJIBI, MMeEIOIUE (DyHIAMEHTAILHOE 3HAYEHHUE IS
pas3BuTHS 3e1eHol SkoHOMuKHN Kaszaxcrana:

Jlokazano, 4ro snaduueckuil (IIOYBEHHBIN) Tpa-
JUEHT AKMOJHMHCKOH OOJIaCTH BBICTYIAeT TJIABHBIM
(haxTOpOM, IETEPMUHUPYIOIINM PacpeieIeHNe TOTO-
KOB yIJIepoJia B CTEMHBIX 3KocucTeMax. Ha FOKHBIX
YepHO3eMax MpeodiaiacT Haq3eMHOEe HAKOIUIEHHE Op-
TAaHWYECKOTO BEIIECTBA, 00YCIOBIEHHOE OIaromnpusT-
HBIM THIPOTEPMHUYECKUM PEKHMOM, TOTJa Kak Ha
TEeMHO-KAaIITAHOBBIX II0YBAaX MPOUCXOJUT PAIMKaIb-
HOe cMelienne Oananca: 10 56% OGHOJIIOTHYECKOTO Y-
JIepoia IEOHUPYETCs B IOA3EMHOM sIpYCe.

CrenHble (PUTOLIEHO3bI TEMHO-KAIITAHOBBIX IT0YB,
(opMupyIOLIME MOIIHBIN IIyJl MeJUICHHOpa3JlaraeMou
moa3eMHON MoptMmacchl (okono 50 1/ra), obmamaroT
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BBICOYAHIIINM, SKOJIOTHYECKH 0€30IacHBIM M HEJ0OIIe-
HEHHBIM MTOTEHINAJIOM IUIS AOJTOCPOYHOI KOHCepBa-
UM YTIIEPO/ia B YCIIOBHSIX HapacTaromIei apuan3anui
KIIMMaTa.

BHenpenne KOHIENINN «yTIepoxHOTO (epmep-
CTBa» B yIpaBJIeHHE MacTOMIIHBIMU YroabsMu Pec-
nyonuku Kazaxcran tpeOyer auddepeHInpoBaHHOTO
oAX0Ja K 3eMieycTpoicTBy. Ha yepHo3eMax OCHOB-
HOW yriiepoj-cOoeperaromieil MpakTUKOW OJDKHO CTaTh
YIpaBJICHUE HAA3EMHBIMH PAaCTHTEIBHBIMH OCTaT-
KaMU, Ha KaIlITAHOBBIX IOYBAX — CTPOTasl 3aIliTa Iep-
HUHBI OT TIIepeBHINaca i COXPAaHEHWs KOPHEBOTO
JIETIO.

OKOHOMHYECKas MOHETH3alUs TOTJIOTUTEIHHON
CHOCOOHOCTH Ka3aXCTaHCKUX CTENeH Ha MEeXIyHapOI-
HBIX PBIHKaX TOOPOBOJBHBIX YTIIEPOMHBIX COKpAIIe-
HHUI HEBO3MOXKHA 0e3 0TKa3a OT YCPEJHEHHBIX MEXIy-
HapoIHBIX K03 duimentos oueHku. OOOCHOBaHA KPH-
THUYCCKas1 HCOGXOL[I/IMOCTI) nepexoga Ha pEruoHaJIbHBIC
HOPMaTHBbI BepH(UKAIMU Yriepoja, yYUTHIBAIOIINE
rIy0oKylo cnenu(uky MnoYBooOpa3zoBaTeIbHBIX IIPO-
LIECCOB CYXOCTETHOW 30HBI.
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Problem statement. At the end of the 19th and
beginning of the 20th centuries, the Czech lands, which
were part of Austria-Hungary, became the scene of sig-
nificant socio-political changes. One of the political
forces that influenced these changes was the progres-
sive movement. Progressives advocated the moderniza-
tion of society, the protection of national rights, the de-
mocratization of the political system, and social re-
forms. However, despite their influence on the political
life of that time, the activities of the progressive move-
ment in the Czech lands remain insufficiently studied.

Purpose of the article. Research on the origins,
development, and influence of the progressive move-
ment on the political and social life of the Czech lands
in the period from 1897 to 1914. An important aspect
is the analysis of the political ideology of the progres-
sives, their political activities, as well as their role in
the formation of Czech national consciousness and the
struggle for independence.

Analysis of recent research and publications.
The progressive movement has been actively studied
by Czech scholars. Among them, it is worth highlight-
ing the works of Kucera M. [1], who is one of the co-
authors of a powerful study of political parties and
movements in the Czech lands, as well as J. Tomasz
[2], who thoroughly investigated the origins of the pro-
gressive movement and the cooperation of progressives
with other parties. Czech scholars have also studied the
lives and activities of prominent representatives of this
political movement. It is worth highlighting the study
of R. Vasek [3] dedicated to A. Kalina. Unfortunately,
a comprehensive study of political parties and move-
ments in the Czech lands during the Austro-Hungarian
monarchy has not yet been carried out.

Presentation of the main material of the study.
Starting from the second half of the 80s of the 19th cen-
tury. in the Czech lands, signs of industrial develop-
ment increasingly appeared. In the Austro-Hungarian
Monarchy in the 60s-70s of the 19th century. the na-
tional liberation struggle of the peoples that were part
of it intensified. In many ways, this aggravation was in-
tensified as a result of the economic crisis that began in
April 1873 with a rapid fall in share prices on the Vi-

enna Stock Exchange. As a result of the crisis, the im-
portance of agriculture increased, and accordingly the
role of the peasantry as a social stratum, which began
an active struggle for its rights. This was especially im-
portant in the conditions of the Czech people's life in
the empire, in which they did not have full civil rights
and social protection. This contributed to the emer-
gence of Czech political radicalism [1, p.333].

The radical political movement was not a feature
of the Czech people alone; similar processes took place
among many of the peoples of Europe oppressed by
empires at the end of the 19th century. The Czech rad-
ical movement included not only national and social
parties, but also specific state-legal parties. The state-
legal wing of the Czech political movement was finally
formed at the end of the 19th century. The revolution
of 1848-1849 had a powerful influence on this process.
The main demand of the representatives of this move-
ment was the full restoration of Czech statehood, and
not only the recognition of equality as a component of
the Austro-Hungarian monarchy. The herald of Czech
radicalism was the Young Czechs party, founded in
1886 by the brothers Edward and Julius Gregrov.
Among the party's supporters were both bourgeois and
intelligentsia, as well as workers and peasants [1,
p.334].

During this period, the structure of Czech politi-
cal parties was formed, which in the future would stand
at the origins of the First Czechoslovak Republic. Po-
litical parties in their essence fully corresponded to the
era of the so-called "bourgeois™ parties, widespread in
other European countries. The basis of their ideologies
was the principle of equality of citizens before the law,
widespread thanks to the French Civil Code. Thus, the
Great French Revolution became the impetus for the
emergence of democracy in Cisleithania. The demo-
cratic ideas of the Czech politicians were in harmony
with the tendencies in the political views of the Hun-
garian Germans. However, despite the democratization
of political views, anti-Slavic sentiments were wide-
spread among the German population of Hungary [2,
p.23].
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The development of the Czech national movement
took place not only in the field of political and eco-
nomic interests. There was a dynamic process of self-
awareness and struggle for their rights of various social
and professional groups and communities. Socialist
ideas spread among the working class, the struggle of
women for equal rights was manifested in numerous
feminist organizations, and the social emancipation of
merchants, who abandoned outdated forms of business
and gradually transformed into the bourgeoisie, was
also noticeable.

After the restoration of the Czech University in
Prague in 1882, students became a politically active
part of the Czech community. The seeds of political
radicalism fell on the fertile soil of the student commu-
nity in the mid-1880s. It was among the youth that there
were many supporters of the Young Czechs. Czech
youth, graduates of the Czech university, sought the op-
portunity to work in the prestigious civil service, but
these positions were filled mainly by citizens of Ger-
man nationality. There was a significant number of law
graduates who could not find work in their specialty,
the same situation was in ministries, chancelleries and
other state institutions. Not to mention the diplomatic
service. Only a few representatives of the Czech people
were able to find work there. The situation was a little
better in the army, but the successes of the Czech of-
ficer corps did not even come close to the career growth
of the Austrian and Hungarian officers [4, p.341].

Gradually, the slogans that were proclaimed at the
congresses of radical Czech students were formed into
a full-fledged political program. From the environment
of educated progressive Czech youth, a cadre of petty
bourgeoisie and merchants was formed, which became
the financial support of future progressive parties. The
main slogan was the right of Czechs to be full citizens
and to have equal rights and opportunities in Czech
lands. Accordingly, slogans were raised about the res-
toration of Czech statehood within its historical bor-
ders. To achieve the dominant position of the Czech na-
tion, according to the progressives, it was necessary,
first of all, to carry out radical social reforms that would
raise the standard of living of the population. The sec-
ond important step should have been the proclamation
of the autonomy of the Czech Republic. The borders of
the autonomy should have been determined by the lin-
guistic principle. That is, a regional autonomous region
should have been established, the majority of whose
population speaks Czech [5, p.21].

An inspiring example for the Czech progressive
movement was the representatives of the Polish student
radical movement, who in January 1890 gathered in
Krakow for a rally dedicated to the idea of a united Po-
land, as well as the recognition of the rights of the “peo-
ple and the proletariat”. In March 1890, Czech students
organized a demonstration in support of their leader K.
Sokol, who had been expelled from Prague University
for his views. In the first days of July, a delegation con-
sisting of Czech politicians A. Raszyn, A. Hajn, and W.
Klofach arrived in Krakow to take part in events mark-
ing the anniversary of the outstanding Polish poet
Adam Mickiewicz. In Krakow, Czech politicians were
impressed by the political program of the Galician

Ukrainian Radical Party of Ivan Franko. The programs
of the Polish and Ukrainian radicals were taken as a ba-
sis for creating the political program of the Czech pro-
gressives. This program was published in the "Journal
of Czech Students" from June 1890 to January 1891. Its
main author, A. Hain, understood that for the success
of the future progressive party, it should not be only
student-based. Despite the existence of a political pro-
gram, a full-fledged party had not yet been created. On
February 6, 1891, a meeting was held at which it was
decided that during the March elections, the Progres-
sives, with the support of the Young Czechs, would join
the National Party of Freethinkers as a separate faction.
The faction was officially called the Progressive Party
[1, p.334].

On April 15-19, 1891, a congress of Slavic pro-
gressive youth and students was held in Prague. The left
wing of the Young Czech Party and the radically ori-
ented workers were represented at the congress. It was
headed by A. Vesely and V. Cizek. As a result of this
congress, as well as congresses of social democrats in
Brno (24-26.12.1887) and the Austrian Heinfeld
(30.12.1888 - 1.01. 1889), radical workers' circles were
formed from among the youth who worked in the met-
allurgical, mining, sewing, and printing industries. The
following tendencies were characteristic of the circles:
radical solution of the social question (as among the so-
cial democrats), a tendency to insurrectionary senti-
ments (as among the anarchists), national radicalism (as
among the progressives). The followers of the third
trend, the radically minded workers, formed the Work-
ers' Political Club in the spring of 1890. During this pe-
riod, the portrait of a progressive was formed. He was
a citizen who was against the domination of a nation
over a nation, a class over a class, and a person over
another person [1, p.335].

In the Progressive Party, which continued to be
part of the Young Czechs, two wings were formed. The
first, led by A. Raszyn, advocated rapprochement with
the state-law camp. The second, led by A. Hain, advo-
cated cooperation with the labor movement. In the end,
both wings agreed to cooperate with the Workers' Po-
litical Club, led by A. Vesely. Together they decided
that the faction would in the future be the voice of its
nation, which would defend its rights and demand the
federalization of Austria-Hungary with the full inde-
pendence of its subjects, which should be determined
on the basis of the right of peoples to self-determina-
tion.

The progressives convened the second congress of
Slavic progressive youth on June 5-7, 1892, which was
attended by representatives of Poles, Ukrainians, Slo-
venes and Croats. The congress adopted a joint pro-
gram, and the "Journal of Czech Students" was desig-
nated as the printed organ of all progressives of the em-
pire [2, p.25].

Unfortunately, despite such positive trends, the
progressive movement did not remain united for long.
A group of individualists, led by F. Modracek, broke
away from the Workers' Political Club of A. Vesely in
protest against the unification with the Young Czechs.
They began to call themselves independent socialists
and began to approach the Social Democrats.
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A bright page of the progressive movement was
the participation of its representatives in protests for the
introduction of universal suffrage. It was the progres-
sives who became the core of the “Youth” organization,
whose members were tried for organizing riots in Pra-
gue, which were accompanied by violence and pog-
roms. This was a political trial that took place in 1893-
1894. [6, p.794].

As a result of the trial, 68 people received various
terms of imprisonment. Among them were the leaders
of the progressives: A. Rashin, A. Hain, A. Vesely, F.
Modracek. In 1895 they were amnestied. From that
time on, the progressive movement ceased to be united
and split into several different branches[9].

The Progressive Socialist Party, founded in 1896,
was the first to emerge from the ruins of the once uni-
fied progressive movement. On March 8, 1896, a part
of the progressives officially left the Young Czechs,
and on March 22, 1896, the establishment of the Pro-
gressive Socialist Party was announced. The party lead-
ers A. Vesely, F. Modracek, and J. Skalak submitted a
party program for publication in April 1896 under the
title Principles of Progressive Socialists. The program
had much in common with the theses of the Social
Democrats. The Czech researcher of the progressive
movement M. Kucera defines the political ideology of
the party, based on its program, as liberal anarchism [8,
p.93].

The program emphasized the importance of mak-
ing quality education available to every citizen, the for-
mation of a class of skilled workers, and support for the
international socialist movement. The party sought to
become part of the Social Democrats, but at the same
time, it differed from them in some programmatic as-
pects. In particular, the progressive socialists rejected
the ideas of the revolutionary formation of an independ-
ent Czech state [8, p.94]. The party had a small number
of supporters, among them were burghers, peasants,
and some supporters of anarchism joined its ranks. Un-
derstanding that with such a low popularity of the party,
it had little chance of development, the leaders planned
to merge with the Social Democrats in the future [7].

In political activity, things went badly for the party
right away. In the summer, the authorities closed their
printed organ, “Journal of Progressive Students,” and
party members were persecuted, as the Austrian author-
ities considered the party a haven for anarchists and
radicals. The party’s inability to publish its own news-
paper in the long term led to the need to look for other
opportunities. The solution was the initiative of F.
Sokup and F. Tomaszko to start publishing an inde-
pendent journal, “Academy.” In December 1897, A.
Vesely became the co-editor of the journal. When A.
Vesely, the head of the Party of Progressive Socialists,
became the editor of the social-democratic weekly
“Zhar” in July 1897, it became clear that the party was
ceasing to exist. Most of its members joined the ranks
of the Social Democrats [1, p.338].

Another progressive party was the Czech Radical
Progressive Party. At its origins stood A. Hein, who in
April 1897 began publishing the weekly "Independ-
ence". In the introductory article of the first issue of the

weekly, A. Hein defined the main principles of the pro-
gressive movement. Among them: the restoration of the
Czech state within its historical borders, democratic
rights and freedoms for the Czech nation, equal social,
cultural, and economic rights for the entire people, and
the protection of the rights of workers and peasants
from the tyranny of big capital and landowners. In fact,
this article can be considered the proclaimed program
of the party, the founding congress of which was held
on April 4, 1897. It was this party that most consistently
remained faithful to the principles of the progressive
movement, which were formed in the first half of the
1890s [1, p.339].

The core of the party was impoverished intellec-
tuals and radically minded workers. The majority of
party members sympathized with the ideas of the Social
Democrats. Two trends immediately formed within the
party. And Hain and his supporters advocated rap-
prochement with the Social Democrats, and voiced
more moderate slogans regarding the ways of restoring
Czech statehood. His opponents, among whom A.
Raszyn, K. Sokol, J. Ttebicky stood out, were against
rapprochement with the Social Democrats, considering
the slogans of the class struggle obsolete [2, p.44].

The party leader A. Hein was ready for compro-
mises and expanded cooperation with other parties.
There were ongoing disputes within the party about
who was better to cooperate with, the Social Democrats
or the National Socialists. Another problem was the is-
sue of anti-Semitism. And Hein condemned anti-Se-
mitic sentiments among some party members. In his
opinion, the reason for this phenomenon was the long-
term dominance of German and Jewish capital in the
Czech lands. He advocated the Czech-Jewish assimila-
tion movement, considering it a weapon against anti-
Semitism. Among the important steps, Hein called the
introduction of education among the population, as well
as encouraging it to engage in entrepreneurial activity.
These ideas were largely in line with the ideas of T.H.
Masaryk and created the basis for negotiations on
merging with the realists. However, the anti-Semitic
wing of the party was too strong and the negotiations
came to nothing [8, p.98].

Eventually, the left wing of the party left its mem-
bership. The leaders of the progressive socialists A.
Hain and K. Sokol decided to remain faithful to the
principles of the progressive movement under any cir-
cumstances. They managed to occupy influential posi-
tions in the youth movement, in particular in the Union
of Czechoslovak Students, in which there was a strug-
gle for influence between anarchists and realists. To
participate in the 1907 elections, the progressive social-
ists united with other progressive parties into a single
bloc. After the elections, the party leaders participated
in the development of a bill on universal suffrage,
which was the cornerstone of the ideology of progres-
sivism. Eventually, in April 1908, the party merged
with the Union of Radical Progressive Youth led by H.
Cadek and the Czech State-Law (Constitutional) Pro-
gressive Party was created. [1, p.339].

After the elections of 1907, a new stage in the his-
tory of the progressive movement began. The previous
period of 1890-1907 became the basis for the next, pre-
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war stage of 1908-1914. The introduction of universal
suffrage for men over the age of 24 in 1907 marked an
important step in the process of democratization of pub-
lic life in Cisleithania. Conditions were created for the
participation of wider segments of the population in
state governance. Therefore, changes in party programs
for voter agitation became necessary. In addition, the
electoral reform did not affect the solution of the Czech
national question [4, p.358].

During the founding congress of the Czech State-
Law Progressive Party on April 20, 1908, A. Hain
noted that the true constitutional rights of the Czechs
were possible for them only in their own state. He also
voiced the main provisions of the political program of
the newly created party: the struggle for their own state-
hood on the basis of Czech constitutional law; educa-
tion in the Czech language in the Czech lands; defense
of the right to use the Czech language in the army and
in the civil service [8,p.104]. The Progressive Party of
State and Law was founded in a turbulent time. The
year 1908, the sixtieth anniversary of the reign of Em-
peror Franz Joseph I, brought an extraordinary deterio-
ration of the domestic political situation in Bohemia
and a serious international crisis that erupted in connec-
tion with the Austro-Hungarian annexation of Bosnia
and Herzegovina and threatened to escalate into a mili-
tary conflict of a pan-European scale. Anti-imperial and
anti-German slogans were increasingly heard among
the political sentiments of the Czechs.

Some citizens considered the preservation of the
monarchy important for the expansion of Czech capital
and the implementation of social reforms. However, the
national contradictions between the Czechs and the
Germans intensified, especially in the Czech lands.
Czech and German politicians periodically tried to sit
down at the negotiating table and find an understand-
ing, but all attempts were unsuccessful [2, p.52].

German obstruction of the Czech regional elec-
tions paralyzed the country's local self-government for
a long period and in July 1913 led to the dissolution of
the Sejm and its replacement by an administrative com-
mission consisting of civil servants. Thus, the regional
autonomy of Bohemia was effectively eliminated. The
activities of the progressives in these difficult condi-
tions, in the pre-war years, focused on consolidating the
ranks of their supporters, improving their financial sit-
uation and finding allies. Important events of this pe-
riod were the elections to the Chamber of Deputies,
which took place in the spring of 1911, and the general
party congress in April 1912. [1, p.339].

The party represented primarily the interests of the
bourgeoisie, had almost no workers in its ranks, but
could boast a large number of representatives of the in-
telligentsia. It was aimed primarily at confronting
Young Czech positivism, to which it opposed the alter-
native of a radical national party. At the same time, the
party leaders repeatedly emphasized that national
Czech interests should prevail over class interests.
Czech researcher D. Tomasz, characterizing the party's
activities, noted the following: "It had a detailed pro-
gram, clearly defined goals and principles, but poor or-
ganization. In political practice, the party was distin-
guished by theoreticalism, and in gaining the support of

the electorate it turned out to be ineffective due to its
idealism and fanaticism. Moreover, the party's ideolo-
gists did not realize the severity of a number of eco-
nomic and socio-political problems or treated them
conservatively [8, p.124].

As expected, the Progressive Party of the State
Law suffered a defeat in the elections. The party was
not prepared for the elections, did not mobilize its
members, did not have money for agitation, and to top
it all off, it was internally weakened by repressions by
the imperial authorities. And so, 14,000 votes were cast
for the Constitutional Progressives. Therefore, in the
new lower house, the party was represented by only two
deputies (instead of the previous five): the popular An-
tonin Kalina and the city councilor of Klatovsk, Vaclav
Prunar (formerly a deputy of the regional parliament)
[3, p.68].

In early July 1911, the Association of Independent
Progressive Deputies from Bohemia and Moravia was
created, headed by T.H. Masaryk and co-founded by A.
Kalina. The cooperation of deputies of the State-Right
Progressive Party, the Czech Progressive (Realist) and
the Moravian People's Progressive Party in a joint as-
sociation then reflected the general tendency of these
three opposition parties towards rapprochement, which
then intensified in the last pre-war years. It is worth not-
ing that the subject of this rapprochement and joint pro-
gress was mainly the young generation of the afore-
mentioned parties. The young realists, in particular, be-
gan to reject the hostility of the "old realists” to
radicalism, thereby approaching the spirit of the State-
Right Progressive Party.

Similarly, the “old realist” T.H. Masaryk revised
some of his original views on evolution and revolution,
as well as on Czech state law, which gradually ceased
to be the object of criticism of the realist press. The po-
sition of the realists changed, who approached the po-
sition of the state-legal progressives, and not vice versa.
At the same time, this rapprochement cannot be consid-
ered complete agreement. The relations between the
leaders of the state-legal progressives and the realists,
between A. Hein, V. Dick on the one hand and T.H.
Masaryk, J. Gerben, J. Machar on the other, were quite
tense [8, p.154].

In the last pre-war years, the State-Law Progres-
sive Party also developed very lively contacts with the
Moravian People's Progressive Party, the second most
influential party in Moravia, which combined radical
Young Czech ideology with realist-progressive ele-
ments and defended the right of the Czech people to
self-determination [1, p.339].

The more international tension grew, the more the
constitutional progressives spoke of a great European
war as an opportunity to proclaim an independent
Czech state.With the approval of the party chairman, its
members — deputies A. Kalina and Dr. V. Stepanek es-
tablished contact with the Russian consul in Prague
Zhukovsky. The Constitutional Progressives offered
Russia their assistance in the event of its military con-
flict with Austria-Hungary, but the consul rejected their
offer and told A. Kalina that Russia did not count on a
revolution in the Czech lands, which would be pointless
given the Russian military plan, according to which the
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Russian army did not intend to enter Czech territory [3,
p.70].

This attitude of Zhukovsky towards the constitu-
tional progressives was to some extent in contrast to his
project of subversive actions in Bohemia after the out-
break of the war, which he carried out with the active
assistance of the National Socialist Party. The consul's
restraint towards the State-Law Progressive Party was
probably based on its insignificant influence, small
number of members and unstable financial situation.
During the meetings, Zhukovsky did not deny the pos-
sibility of war, but did not count on the outbreak of war
before 1915, which partly influenced the further pro-
gress of the party in view of this forecast. The party also
tried to find support from representatives of Great Brit-
ain and France [8, p.153].

The First World War broke out in the middle of
summer, during vacations, holidays and harvest. It
shocked almost all contemporaries, even representa-
tives of the party that had been waiting for it for many
years and associated with it the decisive advance of the
Czech national liberation struggle. It found most Czech
politicians, including the Constitutional Progressives,
on their country vacation. Due to the situation on the
railways caused by the movement of troops, they only
reached Prague many days later and began to consider
their further actions in mutual contacts. At the same
time, almost from day to day they found themselves
face to face with the new conditions of war, which man-
ifested themselves in the actual military-police dictator-
ship and unprecedented censorship. The Constitutional
Progressives were among the first to start organizing
conspiratorial discussion circles, as well as openly pro-
testing against the anti-Czech and anti-Slavic policies
of the military command and the growth of German
chauvinism.

Conclusions. Thus, the progressive movement in
the Czech lands in the period 1890-1914. went through
a complex evolutionary process. From a small spark,
the desire of student youth to have equal rights for all
nations in their state, to a constitutional party that fights
shoulder to shoulder with its people for independence
in conditions of war and repression. Analyzing the ac-
tivities of the most prominent representatives of the
progressive movement, it is necessary to note their
principledness and loyalty to the ideas of the progres-
sive development of the Czech nation. Any concessions
in order to conclude an alliance with other political par-
ties for its leaders A. Hein, A. Kalina, F. Sokol were
always accompanied by long intellectual discussions,
because for them the choice between losing the elec-
torate and loyalty to the ideas was always obvious.
Such principledness of the progressives did not contrib-
ute to their great popularity. Another important aspect
was the influence on the development of the progres-
sive movement of representatives of other Slavic peo-
ples, in particular Ukrainians. After all, it was the polit-
ical program of the Radical Party, written by Ivan
Franko, that inspired the progressives when creating

their first political program. The study of political par-
ties and movements of this period is yet another proof
that Ukraine is part of the family of European peoples.
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EPIDEMIOLOGICAL RISKS OF REDUCED MEASLES VACCINATION RATES

Introduction

Measles is an acute viral anthroponotic infection characterized by severe intoxication, catarrhal symptoms,
specific enanthema, and a phasic rash. Despite the availability of a safe and effective vaccine, measles remains
one of the leading causes of mortality among young children worldwide.

The relevance of the topic is due to a critical drop in routine immunization coverage rates. In the context of
globalization, military conflicts, and migration processes, the measles virus has demonstrated its ability to spread
rapidly, threatening the achievement of the global measles elimination strategy.

Abstract

The article analyzes the current epidemiological situation regarding measles in Ukraine and worldwide over
the past 5 years. It examines the reasons for the decline in vaccination coverage (VCR), in particular the impact
of the COVID-19 pandemic and military actions. The risks of outbreaks, clinical features of measles in unvac-
cinated individuals, and long-term consequences for the healthcare system are described in detail.

Keywords: measles, vaccination, vaccination coverage, epidemiological risks, herd immunity, MMR vaccine,

immune amnesia

Epidemiological characteristics and herd im-
munity threshold

Measles remains one of the most contagious infec-
tions in the world. Thanks to mass immunization,
which began in the 1980s, measles mortality has fallen
by more than 90%. However, the measles virus has an
extremely high contagiousness index (RO = 12-18),
which means that to maintain herd immunity and pre-
vent outbreaks, at least 95% of the population must be
vaccinated with two doses of the MMR (measles,
mumps, rubella) vaccine.

Even a few percent drop in vaccination rates cre-
ates significant epidemiological risks. In Ukraine, as in
many countries around the world, the last five years
have been marked by fluctuations in immunization cov-
erage, leading to periodic epidemic surges in disease
incidence.

Global trends and the impact of the COVID-19
pandemic (2020-2024)

The last five years have been a challenge for health
systems. The COVID-19 pandemic has caused the larg-
est decline in immunization in the last 30 years.

« Service interruptions: Many countries suspended
immunization campaigns due to quarantine restrictions.

» Logistical disruptions: Problems with vaccine
supply chains.

* Vaccine hesitancy: Growing mistrust of vaccines
due to misinformation on social media.

According to the CDC, in 2022-2023, the number
of measles cases worldwide increased by 18% and the
number of deaths by 43% compared to the previous
year.

Specifics of the epidemic situation in Ukraine
during wartime

Ukraine has historically been a high-risk area for
measles. After a large-scale outbreak in 2017-2019, im-
munity levels increased slightly, but the war has
brought about changes:

1. Population concentration: Staying in shelters
and centers for internally displaced persons contributes
to aerosol transmission of the virus.

2. Disruption of the cold chain: Constant shelling
of energy infrastructure jeopardizes the proper storage
of vaccines.

3. Migration: The departure of millions of people
abroad complicates the monitoring of vaccination sta-
tus and the implementation of revaccination at 6 years
of age.

The phenomenon of “immune amnesia”

As future clinicians, we must consider not only the
direct mortality from measles, but also its delayed ef-
fects. Recent scientific studies (Mina et al., Nature)
have confirmed that the measles virus destroys 20% to
70% of existing antibodies to other pathogens.

This means that a child who has had measles loses
immunity to influenza, pneumococcus, and other infec-
tions that they have had or been vaccinated against pre-
viously. This condition can last up to 2-3 years, which
significantly increases overall child mortality in the
population.

Clinical risks for unvaccinated adults

Declining vaccination rates lead to “maturation”
of the infection. Measles is much more aggressive in
adults:
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* Hepatitis: Liver damage is observed in 30% of
adult patients.

* Encephalitis: The risk of acute encephalitis is
significantly higher than in children.

* Pregnancy: Measles in pregnant women is asso-
ciated with a high risk of miscarriage, premature birth,
and severe maternal pneumonia.

Strategies for overcoming the epidemiological
threat

Catch-up immunization remains the main tool for
combating the disease. In 2023, Ukraine launched a na-
tionwide campaign to vaccinate children who had
missed their vaccinations. Another important aspect is
digitalization—the use of the Electronic Health Care
System (EHCS) to track every child who has not been
vaccinated according to the schedule.

Conclusions

Measles is an indicator of the quality of the
healthcare system. Any measles outbreak is a “warning
sign” indicating failures in immunoprophylaxis. It is
critically important for future doctors to understand
that:

1. Vaccination is not only individual protection,
but also an act of social responsibility.

2. Epidemiological risks will continue to grow un-
til coverage stabilizes at 95%.

3. Educating parents is just as important as the
vaccination itself.
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ANALYSIS OF THE DYNAMICS OF SEXUALLY TRANSMITTED INFECTIONS IN UKRAINE
FROM 2020 TO 2024

Abstract:

Sexually transmitted infections remain one of the most pressing global public health problems, causing a
significant burden of morbidity, reproductive complications and socio-economic losses. Among bacterial and
protozoal sexually transmitted infections, the most epidemiologically important are gonorrhea, syphilis,
chlamydia and trichomoniasis, which are characterized by high prevalence, frequent asymptomatic course and
the ability to lead to severe consequences in the absence of timely diagnosis and treatment.

Keywords: sexually transmitted infections, syphilis, gonorrhea, trichomoniasis, chlamydia

Materials and methods: We conducted a
literature review based on articles published in PubMed
databases over the past 10 years and official data from
the Ukrainian Public Health Center. We analyzed
current information on the dynamics of syphilis
incidence in Ukraine between 2020 and 2024.

Relevance: Sexually transmitted infections are
among the most common infectious diseases and affect
the health and lives of people around the world. The
World Health Organization periodically assesses the
global burden of the four most common sexually
transmitted  infections:  chlamydia  (Chlamydia
trachomatis), gonorrhea (Neisseria gonorrhoeae),
trichomoniasis (Trichomonas vaginalis), and syphilis
(Treponema pallidum). These sexually transmitted
infections cause acute urogenital diseases such as
cervicitis, urethritis, vaginitis, and genital ulcers, and
some etiological agents also infect the rectum and
throat [1].

According to estimates, approximately 20% of the
population in the United States is infected with sexually
transmitted infections at any given time [2]. Between
2010 and 2019, there was an increase in the incidence
of syphilis, chlamydia, trichomoniasis, gonorrhea, and
genital herpes worldwide. The largest increase in
syphilis was recorded in tropical Latin America, and
chlamydia and gonorrhea in North America. Data from
Canada confirm a steady increase in the incidence of
chlamydia and gonorrhea.

The World Health Organization emphasizes the
need for urgent action to control sexually transmitted
infections, particularly gonorrhea, and has set a goal of
reducing the global incidence of syphilis and gonorrhea
by 90% by 2030 [3].

Syphilis is a chronic infectious disease caused by
Treponema pallidum [4]. It has been found that the
incidence of syphilis within 30 days after sexual contact
with a partner infected with syphilis ranges from 16%
to 30%. In addition to sexual transmission, syphilis can

also be transmitted vertically and through blood
transfusions [5].

The initial sign of primary syphilis is a hard
chancre—a painless ulcer with smooth edges and a firm
base that occurs at the site of pathogen entry (on the
genitals, in the oral cavity, or in the anal area). The
ulcer appears 2-6 weeks after infection and is
accompanied by painless enlargement of regional
lymph nodes. Secondary syphilis develops after several
weeks or months and manifests itself with systemic
symptoms affecting the skin, nervous system, and
cardiovascular system. After the secondary stage,
syphilis can become latent, with no clinical
manifestations, but the infection remains in the body.
This period can last for years [1].

Gonorrhea is a common sexually transmitted
infection caused by the bacterium Neisseria
gonorrhoeae. Neisseria gonorrhoeae mainly infects the
mucous membranes of the urogenital tract, rectum, and
oropharynx in both men and women.

In 2020, the World Health Organization estimated
82.4 million new cases of gonorrhea worldwide,
indicating an increase in incidence among the
population [6,7]. The problem with combating
gonorrhea is the high rate of asymptomatic infection,
especially among women, which often leads to delays
in diagnosis and treatment. Untreated gonorrhea can
lead to serious complications, including inflammatory
diseases of the pelvic organs, ectopic pregnancy, and
infertility [6,8].

Trichomonas vaginalis is an extracellular
flagellate protozoan that parasitizes the human
reproductive and urinary tracts and causes adverse
health effects such as inflammatory diseases of the
genitourinary system and infertility [9,10].

A survey conducted by the World Health
Organization in 2016 estimated the prevalence of
trichomoniasis among women worldwide at 5.3%.
Among women, the prevalence of T. vaginalis is higher
than that of Neisseria gonorrhoeae and Chlamydia
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trachomatis. Although trichomoniasis is a global health
problem with widespread impact, its prevalence in
many countries remains unclear and is often
overlooked in clinical practice [10].

Symptoms in women include vaginal discharge,
itching, discomfort, dyspareunia, dysuria, and
inflammatory diseases of the pelvic organs. Pregnant
women with trichomoniasis face an increased risk of
premature birth and low birth weight babies. In men,
trichomoniasis is associated with conditions such as
urethritis, epididymitis, prostatitis, and reduced sperm
motility [11].

Certain behaviors, including smoking, drug use,
not using condoms, infection with other sexually
transmitted diseases, and low socioeconomic status,
have been found to be potential risk factors for T.
vaginalis infection [10].

Chlamydia is a common sexually transmitted
infection caused by the bacterium Chlamydia
trachomatis. It is often asymptomatic, which is why it
is also called a “silent” infection with serious
consequences.

Chlamydia is transmitted during vaginal, oral, and
anal sex, and newborns can become infected during
vaginal delivery, leading to the development of
chlamydial conjunctivitis or pneumonia.

In women, the infection is often asymptomatic or
presents with symptoms such as itching, abnormal
vaginal discharge, and dyspareunia. In men, the
infection usually causes urethritis and, occasionally,
epididymitis, with symptoms such as mild or moderate
discharge from the urethra. If left untreated, the
infection can spread to the epididymis [12].

Controlling sexually transmitted infections
requires reducing risky sexual behavior, especially
among young people, by strengthening sex education,
introducing educational platforms, partner treatment,
effective screening, testing, and the use of barrier
contraception [3].

Results and discussion: We searched for
information on the incidence of sexually transmitted
infections in Ukraine between 2020 and 2024. The
statistics on the incidence of the four most common
diseases in 2024 were as follows:

Syphilis - 2,053 cases;

Gonococcal infection - 713 cases;

Trichomoniasis - 7,448 cases;

Chlamydial infection - 2,857 cases.

However, statistical data for other years was not
publicly available, so an analysis of the dynamics of
syphilis incidence between 2020 and 2024 was
conducted.

According to official data, 1,291 cases of syphilis
were registered in 2020. In 2021, 1,278 cases were
registered, which did not differ significantly from the
2020 figures. In 2022, 1,173 cases were registered,
which is 8.3% less than in 2021. In 2023, 763 new cases
of syphilis were registered, which is 35% less than in
2022. However, in 2024, a record number of new cases
of syphilis was registered - 2,053 cases, which is 2.7
times more than in 2023.

An analysis of the dynamics revealed that between
2020 and 2023, there was a decrease in incidence, but

in 2024, a record number of cases was registered over
a 5-year observation period.

Conclusion: Thus, analyzing the incidence of
syphilis over a 5-year period from 2020 to 2024, a
gradual decline in incidence was observed, with a
sudden jump in incidence in 2024, exceeding the 2023
figure by 2.7 times.
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CHANGES IN ORAL FLUID MINERAL METABOLISM INDICATORS IN ELDERLY PATIENTS
UNDER COMPREHENSIVE DENTAL PREVENTION

Anomauin

3axeopiosanns meepoux mxanun 3y0i6 I MKAHUH NAPOOOHMA Y OcCi6 NOXUN020 GIKYy HACMO
CYNPOBOOAHCYIOMBCA NOPYUWEHHAM MIHEpaATbHO20 OOMIHYy ma OucOanancom Mixc npoyecamu pe3opoyii i
Minepanizayii Kicmxo6oi mkanunu. Badicnusumu OioXiMIYHUMU MaAPKEpaAMU Yux Npoyecieé € aKkmugHiCms JYICHOT
ma xkucnoi pocchamaz pomosoi piounu, a Maxkoxtc MiHEpanizyouuil IHOeKc, wo i006paicae Cnie8iOHOULeHH S
0CMeozeHHUX | pe30pOmUeHUX NpoYecie y MKAHUHAx NopodcHunu poma. Memoto docniddcenns 6yn0 oyinumu
3MIHU NOKA3HUKIE MIHEPAIbHO20 O0OMIHY pOmoeoi pidunu (akmusHocmi aydxicHOi ma Kucnoi ¢gocpamasz ma
MIHepanizyo4020 IHOeKCy) y NayicHmie NoXui020 iky nio 6Niu6oM JiKy8aiIbHO-NPOPILIAKMULYHO20 KOMNIIEKCY. Y
docnioxcenni 83snu yuacmo 34 nayienmu noxunoeo siky (60—75 pokis) i3 eenepanizosanum napooonmumom 1-I1
cmaoii ma mHoxcunnum Kapiecom. Iayienmu 6ynu po3nooineni Ha 08i epynu: ocHogHy (19 ocib), ki 000amko8o
0o 0az060i mepanii ompumyeanu CynopmuHull Komniekc 3acobig, ma epyny nopieuanua (15 ocib), akum
npooOUNYU MINbKU 0A308Y CMOMAMONOIUHY mepanito. Y pomosiil piouHi 8usHaA4anu aKMUuBHICMb JYHCHOI mda
Kucnoi gocpamaz ma pospaxosyeanu Mminepanizyiouull inoexc. Jlocniodcenus npogoounu y OuHamiyi
cnocmepedicenns uepes 3, 6 wmicayis, I ma 2 poxu. Bcmanoseneno, wo 3acmocysamns Jauute 0a3060i
CMOMAamonociyHoi mepanii 'y nayicumie epynu NOPIGHAHHSA He CYNPOBOOICYBANOCH CYMMEBUMU 3MIHAMU
NOKA3HUKIG MIHEpAIbHO20 00MIHY pomogoi piounu y 6iodaneni mepminu cnocmepedicenns. Hamomicmo y
nayienmié OCHOBHOI 2pynu HA mMIi 3aCMOCY6AHHA 3aNPONOHOBAHO20 KOMNIEKCY GIO3HAYEHO O0O0CMOGIpHe
SHUDICEHHSL  AKMUGHOCMI Kucioi ¢ochpamasu ma niosuwenns axmusHocmi J1yxcHol  gocghamasu. Ile
CYNPOB0OOIACYBANOCA 3HAUHUM 3DOCIMAHHAM MIHEPANi3yI0u020 iHOeKcy: uepe3 6 micayie —y 2,26 pasza, uepes 1 pik
— 3,93 pasa, uepes 2 poxu —y 3,03 paza nopienano 3 suxionum pienem. Ompumani pe3yibmamu cei04ams npo
akmueayilo npoyecie MiHepanizayii ma pemooeno8ants KiCmKog8oi MKAHUHU I NiOMEepo’Cyromb OOYIIbHICMb
BUKOPUCMAHHS 3ANPONOHOBAHUX KOMHIIEKCHUX RPOPINAKMUYHUX NIOX00I8 Y CHOMAMON02IUHIl npakmuyi 0s 0ci6
NOXUn020 BiK).

Abstract

Diseases of the hard dental tissues and periodontal tissues in elderly individuals are often accompanied by
disturbances in mineral metabolism and an imbalance between bone resorption and mineralization processes.
Important biochemical markers of these processes include the activity of alkaline and acid phosphatases in oral
fluid, as well as the mineralization index, which reflects the balance between osteogenic and resorptive processes
in the tissues of the oral cavity.

The aim of the study was to assess changes in mineral metabolism indicators of oral fluid (alkaline
phosphatase activity, acid phosphatase activity, and the mineralization index) in elderly patients under the
influence of a therapeutic and preventive complex.

The study involved 34 elderly patients (60—75 years old) with stage 111 generalized periodontitis and multiple
dental caries. The patients were divided into two groups: the main group (19 individuals), who received a
supportive complex of agents in addition to basic therapy, and the comparison group (15 individuals), who
received only standard dental treatment. The activity of alkaline and acid phosphatases was determined in oral
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fluid, and the mineralization index was calculated. The examinations were performed at baseline and during
follow-up after 3 and 6 months, and after 1 and 2 years.

It was found that the use of basic dental therapy alone in the comparison group was not associated with
significant changes in mineral metabolism indicators of oral fluid during long-term follow-up. In contrast, patients
of the main group who received the proposed complex demonstrated a significant decrease in acid phosphatase
activity and an increase in alkaline phosphatase activity. This was accompanied by a substantial increase in the
mineralization index: 2.26-fold after 6 months, 3.93-fold after 1 year, and 3.03-fold after 2 years compared with

baseline values.

The obtained results indicate activation of mineralization processes and bone tissue remodeling and confirm
the feasibility of using comprehensive preventive approaches in dental practice for elderly patients.

Knrwuosi cnosa: nayicumu noxunozo iKy, cmomamonoziuna npoginaxmuxa, MiHepaibHuii 00Min, pomosa
piouna, nysxcna pocgpamasa, kucia gpocghamasa, minepanizyouuil iHoexc.
Keywords: elderly patients, dental prevention, mineral metabolism, oral fluid, alkaline phosphatase, acid

phosphatase, mineralization index.

Beryn.

3axBOpPIOBaHHSI TBEPJUX TKaHWH 3yOiB 1 TKaHUH
MapOJIOHTA 3aJIMIIAIOTHECSA OJHIE0 3 HAWOUIBIIN MOIIH-
PEHUX CTOMATOJIOTIYHUX IIPOOJEM y OCIO MOXHIOro
Biky [1, 2]. CrapiHHA OpraHi3aMy CYHNpPOBOJIKYETBCS
KOMIUIEKCHUMH 3MiHaM¥U METa0OIYHHUX, CyTUHHUX Ta
IMYHHHX TIPOIIECIB, 1[0 BIUIMBAIOTH HA CTaH TKAHWH IO~
POXXHUHM POTa Ta 3YMOBIIIOIOTH MOPYIICHHS PEMOJe-
JIFOBAHHSI aJIbBEOJIIPHOT KICTKH, 3HIDKCHHS PeMiHepati-
3amifHOTO MOTEHINaly eMalli Ta MPOTPECYBaHHS IHC-
TpoidHO-3aMaNbHAX  TPOLECIB y  MapOJOHTI.
Oco0:1Be 3HaUeHHS B [IATOTeHEe31 IIMX 3MIH MalOTh MO-
PYLIECHHS MIHEpaJIbHOrO TOMEOCTa3y Ta JucOajiaHc
MDX IpolecaMy MiHepaitizalii i pe3opOouii KicTKoBOi
TKaHuHU [3].

BaxnuBUM 1HIMKATOPOM CTaHy MiHEpPabHOTO
0OMiHYy B TKAHMHAX MOPOKHUHHU pOTa € O10XIMIYHI HO-
Ka3HUKH pOTOBOI piguHU. POTOBa pijMiHA € CKIIaIHOIO
010JIOTIYHOIO CHUCTEMOIO, IO BimoOpakae (pyHKIIOHA-
JHHUN CTAaH CIMHHUX 3aJI03, METa0OJIUHI MPOIECH Y
TKaHUHAX MMapoJoHTa Ta 3y0iB, a TAKOXK aKTHBHICTB Mi-
KpOoOiOTH MOPOKHUHE poTa [4].

Cepen (epMEHTaTUBHUX MapKepiB, IO XapaKTe-
pHU3YIOTh mpolecH OioMiHepamizalii Ta peMOAeNto-
BaHHs KICTKOBOT TKaHMHH, BaXKJIMBE MiCle MMOCIAAI0Th
nyxHa Ta kucia pocdarasu. Jyxna dpocdarasa acorri-
I0ETHCS 3 aKTUBHICTIO 0CTE00JIACTIB 1 IPOLIECaMH OCTe-
oreHesy, Toji K kucia ¢ocdarasa € MapKepoOM OCTEO-
KJIACTHYHOT aKTUBHOCTI Ta pe30pOTUBHUX MPOLECIB [5,
6].

CHiBBiTHOIICHHST aKTHBHOCTI JYXKHOI Ta KHCJOi
(ocdaras BinoOpakae GaaHC MiX IPOIECAMH OCTE0-
TeHe3y Ta OCTEOJI3HCY 1 MOXKe BUKOPUCTOBYBATHCS SIK
IHTErpagbHUI MMOKA3HUK MiHEpali3yBaJbHOTO IOTEH-
Iiayry poToBOi piguHM. Po3paxyHOK iHAEKCY MiHEpalTi-
3amii (CIiBBiJHOIIEHHS aKTUBHOCTI JyXHOI (hocdarasn
JIO KUCJIO1) TO3BOJISE OiJIbII 00’ €KTUBHO OI[IHUTH CIIPSI-
MOBAHICTh METaOOIYHUX TPOIIECIB y TKAHUHAX TIOPO-
KHWHH POTa Ta TUHAMIKY 1X 3MiH i/ BIUTMBOM JIiKyBa-
JTHHO-TIPO(DITaKTHYHIX 3ax0.iB [7, 8].

VY oci6 noxmioro Biky 3MiHN (OCHOPHO-KANIBIIiE-
BOro 0OMiHy, HasBHICTh CyITyTHHOI COMaTH4HOI I1aTO-
JI0Tii, 30KpeMa aTepOCKIEPOTHYHUX Ta METaOOIIYHUX
HOPYIIEHb, MOXYTb HEIaTHBHO BIUIMBATH Ha IIPOLIECH
MiHepaii3alii TBEepAMX TKaHWUH 3yOiB 1 peMojelnto-
BaHHS aJIbBEOJISIPHOT KICTKH. Y 3B’A3KY 3 IIUM aKTyalb-

HHUM € TIOIIYK eEeKTUBHUX JIIKYBaJbHO-TIPO(IIaKTHY-
HUX MiJXO/IB, CIIPSIMOBAHHUX Ha KOPEKIII0 METaboIiu-
HUX TOpPYIICHb Ta MiABHIIEHHS MiHEpali3yBalbHOTO
MOTEHILiaJly POTOBOT PIIMHM Y MAI[€HTIB CTApLIUX Bi-
KOBHX IpYII.

VY momnepeaHiX AOCTIKEHHSIX OyJo 3amponoHo-
BaHO JIKYBaJIbHO-IPOMUIAKTHIHHNA KOMIUIEKC, CIIpS-
MOBaHHH Ha KOPEKIiI0 META0OMIYHIX, OKCUIATHBHUX
Ta MIKpOOIONOTIYHUX MOPYIICHb Y TKAaHHHAX TTOPOXK-
HUHH poTa 0cib moxwmioro Biky. OmHaK Horo BIUIMB Ha
MTOKAa3HUKH MiHEPaJILHOTO OOMiHY pOTOBO{ piAMHU TO-
TpeOye MoAaNbIIOro BUBUEHHS.

Meta nocaimxennsi. OUiHUTH 3MiHA IOKa3HUKIB
MiHepaJbHOro 00MiHY pOTOBOI piAMHU (AKTHBHOCTI JTy-
xHOT Ta kucnoi docdaras i ingekcy MiHepamizauii) y
MAIE€HTIB MOXHUJIOrO BIKY IiJi BIUITMBOM JIIKYBaJbHO-
npo(iTaKTHYHOTO KOMILIEKCY.

Martepiann Tta Metoam aociaimkenns. Jloci-
JUKEHHS TIPOBOJWIIM BINIMOBIMHO JO MPHHIUIIB Oioe-
TukH Ta ['enbciHCchKOl Aeknaparii BececBiTHROT Memud-
HOi acomiarii. Yci nanieHTn Oynu moiHGopMoBaHi Ipo
METy Ta YMOBH JOCNI/DKCHHS 1 HaJanu JOOPOBUIHHY
ITMCEMOBY IH(OPMOBaHY 3r0J/ly Ha y4acTh.

Kpurepii BkitoueHHs: Bik nauieHTiB 60—75 pokis;
HAsIBHICTH CTOMATOJIOTIYHOI MATOJIOTI, 30KpeMa TeHe-
pamnizoBanoro napoxontury (I'TT) I-1I cranii (cTynine
A abo B); HasBHICTH BIAaCHUX 3y0iB Ta MOXIIMBICTh
NPOBEACHHS KIIIHIYHOTO CTOMATOJIOTiYHOrO oOCTe-
JKEHHSI, BIJICYTHICTh NMPOTHUIIOKAa3aHb JIO MPOBEICHHS
6a30BOro CTOMATOJIOTIYHOTO JIKYBaHHS Ta 3aCTOCY-
BaHHA  JIKYBIbHO-TIPOQUIAKTHYHOTO  KOMILUIEKCY
(JIITIK); nobpoBinbHa iHpopMOBaHa 3ro/1a Nalli€HTIB Ha
Y4YacTh y JOCIIJIKCHHI.

Kpurepil BUKIIIOUEHHS: TOCTPi 3anajIbHi 3aXBOPIO-
BaHHS MOPOXHUHHU poTa abo 3arOCTPEHHS XPOHIYHHUX
COMAaTHYHHX 3aXBOPIOBAHb; TSXKKI JEKOMIICHCOBaHI CO-
MaTHYHI 3aXBOPIOBAHHS; IPHIOM IpenapaTis, 10 MO-
KYTh CYTTEBO BIUIMBATH Ha IMOKA3HUKH JIITIHOTO 00-
MiHy; BiJ]MOBa Malli€HTa BiJ y4acTi y JOCIiKeHHI a00
HEJIOTPUMAaHHS PEKOMEH/I0BAHOTO PEKUMY JIKYBaHHSI.

VY nocinipKeHH] B3sM y9acThb 34 0coOU MOXHIIOTO
BiKy (60-75 pokiB 3a pekomenaanismu BOO3). Cepen-
Hill BiK TaIli€HTIB CTAHOBUB 66,2 + 9.2 poOKiB.

3a cTaTeBMM CKJIQJIOM HALi€HTH PO3IOILISIINCS
TakuM 4uHOM: 10 yonoBikiB (29,4 %) Ta 24 xinku (70,6
%).




«COLLOQUIUM=JOURNAL» #7 (272), 2024 J MEDICAL SCIENCES 23

VY nocnimkeHHs: Oy BKIIIOYCHI MAIIEHTH 3 TeHE-
pamizoBarnum mapogontutom (I'TI), cramis I-I1, II, 3
saxux 7 oci6 (20,6 %) manu cTymins B, 27 oci6 (79,4 %)
— cTyniap A. JliarHO3 BCTaHOBIIOBANH 3a Kiacudika-
II€T0 3aXBOPIOBAaHb TKAHWH MAPOJOHTA Ta MEPiiMILIaH-
tHux TkaHuH (EFP & AAP World Workshop, 2017).

Cepenne 3HayeHHs inaekcy KIIB y Bcix o6cresxe-
HUX MANi€HTIB cTaHOBMWIIO 16,65 + 3,06; Me (Q1-Q3) =
16 (14-19); min-max = 11-24; n = 34.

B 3anexHOCTI BiJi IPU3HAYEHOTO JIKYBaHHS Biji-
Opani ocob6u OynH PO3MOALTICHI HA 2 TPYIU: OCHOBHY
(19 oci6) ta rpymy nopiBasHHSA (15 0cib).

VY rpyni nopisHsHHS OyIo 5 gonosikis (33,3 %) Ta
10 xiHok (66,7 %), B OCHOBHi# — 5 9onoBikiB (26,3 %)
Ta 14 xinok (73,7 %).

Ilo crocyeTbCcs cTaHy TKaHWUH HApOROHTY, TO
rpyma mopiBHsHHA Oyia mpejcTaBieHa 4 marieHTaMu
(26,7 %) 3 I'Il crynens B Ta 11 nauienramu (73,3 %) 3
I'TI ctynenst A. OcHoBHa rpyna — 3 marienTa (15,8 %)
3Tl crynens B ta 16 namientis (84,2 %) 3 I'Tl ctynens
A.

Ianexc KIIB y marieHTiB OCHOBHOI IpYIH CTaHO-
BuB 16,00 £ 2,96 (Me 15; Q1-Q3: 14-19; min-max:
11-21; n=19), y rpyni nopiBusHHS — 17,47 £ 3,10 (Me
16; Q1-Q3: 15-19; min—max: 14-24; n=15).

OTtpumani nemorpadivai Ta KITiHITHI XapaKTepuc-
THUKHU CBiYaTh MO 3iCTaBHICTH C(HOPMOBAHUX TPyH 32
CTAaTE€BUM CKJIaJ0M, BIKOM Ta OCHOBHUMH KJIIHIYHMMH
MOKa3HUKAaMH CTaHy TKaHHMH I1apo/IOHTa 1 TBEPANX TKa-
HHH 3y0iB, IO J03BOJISE BBAKATU IX PENpPE3CHTATHB-
HUMHU Ta TPUIATHUMHU JUIS MOJAJIBLIOr0 HOPIBHSUIb-
HOTO aHaJli3y e()eKTUBHOCTI POBEACHOTO JIIKYBaHHSI.

[ManieHtam Tpynu MOPIBHSHHS MiCisl TUIAHOBOTO
3BEpPHEHHS IPOBOIMIIACS TUTHKH 0a30Ba Teparis (caHa-
I[is IOPOKHUHH POTa, MpodeciiiHa TirieHa mopoKHUHH
pora). [TamieHTaM OCHOBHOI TpyIIH TOJJaTKOBO 10 0a30-
BOI Tepamii (miciast KOHCYIbTAII 3 JiKapsMHU-IHTepHiC-
TaM#) IpU3HAYAJIH JTIKYBaIbHO-TIPODITaKTHIHIA KOM-
wrekce (JIIK), mo ckimamy sKOro BXOIWIIN CHCTEMHI Ta
MICIIEBI 3aCO0H, CIIPSIMOBAHI Ha KOPEKI[IF0 METabO0Iiu-
HHX, CyIUHHUX, OKCUJIATUBHUX Ta MIKPOOiOJOTTYHHX
MOPYILIEHb Y TKAHUHAX TOPOKHUHH POTA, XaPAKTEPHUX
JUTst 0Ci0 OXmIIoro BiKky [9].

CucremHuit 6JI0K BKIIFOYAB MPOOIOTUYHUIA Mperia-
part Omnedepa, L-rimtoramil, mostiHeHACHYCHI )KUPHI KH-
ciotn Omera-3 (EPA+DHA), marwiii, koersum Q10
(yb6ixuHoI), pecBepaTpoII Ta MoJiBiTaMiHHO-MiHEpab-
HUH KoMIIIeke «Andasit 50+» (3acTocyBaHHS CHCTEM-
HOTO OJIOKY OYyJI0 peKOMEHIOBAHO JIBidi Ha PiK MPOTS-
roM Mmicsns abo 3a IHCTPYKIIi€l0 BUPOOHHKA 3aco0y).
Jo ckmamy mMicrieBoro 00Ky BXOIWIN 3aCO0H AJIsT KO-
pekuii kcepoctomii (Dentaid Xeros) (mocriiino), 3a-
cobu aHTHOKCcHAaHTHOI Ta pemapatuBHOi nii (VITIS

Antiage, KepTrian) (ocTiifHO), aruTikarii reiro 3 My-
Miifo (32 TIOKa3aHHIMH), AHTUCETITUIHHHA PO3IHH XJIO-
prexcuguny 0,05 % (nmpotsrom 7-14 qHIB micis mpoBe-
JeHHs 0a30BOi Teparrii ab0 3a TMOKa3aHHAMH), a TAKOXK
pemiHeparizyrodi 3acobu Ha OCHOBI (ropuuiB (Immoc-
TIifHO).

st ouinku BrumBy 3anponoHoBanoro JIITK nHa
MIOKa3HUKH MiHEpaIbHOTO 0OMiHY NpoBOAMIN 0i0XiMi-
YHi JOCIIPKEHHS POTOBOT P1IMHY HAII€HTIB Y HAWOIH-
JK4i Ta BiJIaTCHI TEPMIHU CIIOCTEPEKEHHS (depe3 3, 6
MicsmiB, 1 Ta 2 poku).

Jns oTpuMaHHS POTOBOi PIAMHHW BHKOPHUCTOBY-
BaJIM LEHTPUQYXKHI MPOOIpKH, SKi HOMIIIAIN B CTaKaH
i3 mpomoM. 30ip HECTUMYIBOBAHOI POTOBOI PiIMHHU
3MIHCHIOBAIM BpaHIl, HATIIECEepIe ICIsA IOIepen-
HBOTO IIOJIOCKAHHS POTOBOI MOPOXXHWUHH BOJOIO, 0€3
MIPOBEICHHS PAHKOBOI ririeHu. Yepes 3 XBUIUHHU MiCIsA
MOJIOCKaHHSI POTOBOI MOPOKHMHU BOJOIO MNAali€HTH
3IIICHIOBAIM CIUIBOBYBaHHSI POTOBOI PIIUHHU y MPOOi-
PKy 4epe3 Jiiky npotsirom 5-10 xB., micis ueHTpudy-
ryBanHs (2500 06/xs, 20 xB. + 4 °C) BinOupanu Hajo-
CaJlOBy PiJMHY B YUCTi CTEPUJIbHI NEHINMITIHOBI (ia-
KOHM Ta BHUKOPHCTOBYBAIM U1  BWU3HAYCHHS
010XIMIYHHX MapKepiB.

BioxiMiyamii aHami3 POTOBOI DIOUMHM MAII€HTIB
BKITIOYaB BU3HAYCHHS akTHBHOCTEH Kucioi (KD) Ta my-
xHo1 ocdaraz (JID). 3a criBBiTHOUICHHAM aKTHBHO-
cti pepmentiB JIO no KO pospaxoByBanu iHIeKc Mi-
Hepamizanii (IM) portoBoi piguHu 3a Qopmysoro:
IM=JI® / K® [10].

CratucTudHy OOpOOKY OTpHMaHHX pe3yJIbTaTiB
IPOBOJIMIIN 13 BUKOPHCTAHHSIM CTaHIAPTHUX METO/IIB
BapiauiiiHoi craructuku. JlaHi mpeacraBlieHO y BH-
IS/ CepPEeHBOT0 3HAUEHHS Ta CTaHAAPTHOT MOXMOKH
cepenaboro (M + m). [l OLiHKH TOCTOBIPHOCTI Bif-
MIHHOCTEH MiX ITOKa3HHKaMH B IHHAMII criocTepe-
KEHHsI BUKOPHCTOBYBAJIM HapaMeTPHUHMH t-KpHUTEepiit
CreroneHTa. PiBeHb cTaTHCTUYHOI 3HAYYHIOCTI MpPUH-
Mamu ipu p < 0,05 [11].

Obmedrcenns docnioxcernns. OOMEKESHHIM TaHOTO
JIOCITIJDKEHHS € BIJIHOCHO HeBelMKa BHOIpKa MallieHTIB
Ta MPOBEJIEHHS JOCTI/PKEHHS B MEXax OJIHOTO KJIiHI4-
Horo neHrtpy. KpiMm Toro, y po0ori oriHioBanu odome-
JKEHY KiJIbKICTh O10XIMIYHHUX MapKepiB MiHEpalIbHOTO
O0OMiHY POTOBOI DiJIMHH, IO HE JIO3BOJISE MOBHICTIO
OXapaKTepu3yBaTH BCi MEXaHI3MH PEMOIETIOBAHHS Ki-
CTKOBOI TKQaHMHH Yy TAIli€HTIB Moxwioro Biky. Iloxa-
JBIII JTOCHIJKCHHS JOLUTBHO TPOBOIMTH i3 3aITydYcH-
HSIM O1BIIOT KIJIBKOCTI MAIIEHTIB Ta PO3IMHUPEHHSAM
criekTpa 010XIMIYHUX TOKa3HHKIB.

Pe3yabTaT qociaizKeHHs1 Ta iX 06roBOpeHHSs.
JuHamika 3MiH peryasiTopiB MiHEpaJbHOTO TOMEOC-
ta3y (axtuBHOCTI JI® Ta K®) B poTOBiii pianHi croc-
TepeXyBaHHUX TAIi€HTIB MIPEICTaBICHO B Ta0. 1.
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Tabmmms 1

JuHamika noka3HuKiB MapKepiB MiHepaJbHOTro 00MiHY B pOTOBili piquHi namieHTiB MoXUJI0ro Biky B
YMOBaX CTOMATOJIOTiYHOI MPopiIaKTHKH

Tpynn AKTHBHICTB Kucyoi pocdarazu, MK-KatT/i AKTHBHICTS JyxHOT pocarasu,
MK-KaT/Il
% . OcHoBHa % . OcHoBHa
Tepwinm pyIa nopiBHAHHA rpyma pyma nopiBHAHHS rpyma
Buxiguunit 0,58 +0,03 0,52+ 0,03 1,08 + 0,09 1,12 + 0,08
cTaH pi>0,1 pi1>0,7
o 0,47+ 0,02 0,40 0,05 12140,10 1,38+ 0,10
Yepes 3 micsi <001 p<0,01 P> 0,4 p<0,05
’ p1>0,2 ’ p1>0,25
Uepes 6 mics- 0,50 + 0,04 0,32+0, 02 1,15+ 0,01 1,56+ 0,11
1is p>0,1 p<0,01 p>0,6 p<0,02
p1<0,001 p1<0,001
0,26 £ 0,01 1,10+ 0,08 2,20+0,14
Yepes 1pix 0,5 5:00;02 p< 0,001 p>038 p< 0,001
p~Y, p1<0,01 p1<0,001
0,30+ 0,01 0,96 £ 0,08 1,95+0,13
Uepes 2 poku 0’60;00;03 p<0,01 p>04 p<0,001
p=o, p1<0,001 p1<0,001

IIprmiTka. P — JOCTOBIPHICTH BiAMIHHOCTEH BiJl BUXiTHOTO PIiBHS; p1— JTOCTOBIPHICTH BiIMIHHOCTEH MiX MOKa3-

HHUKaMH y Ipymax.

Boke uepe3 3 Micsri micisi MPOBEACHHS JIiKyBa-
JBHO-TIPO(ITAKTUYHHX 3aX0/1iB Y 000X IpyIl NALiEHTIB
akTuBHICTh K@ mana He3HayHe 3HIKCHHS BiTHOCHO
BUXIJIHOTO CTaHy — B IpyIi HopiBHsHHS Ha 18,9 % (p <
0,01) ta y ocuoBHiii rpymi Ha 23,0 % (p < 0,01). Bapto
3ayBa)kKHTH, IO 3aCTOCYBAaHHS TLIbKH 0a30B0i Teparmil
y TALi€HTIB IPYNH MOPIBHAHHSA Ha HACTYITHHX €Tanax
CIOCTepE)KEHHS 3aJMIIajach Ha PIBHI BHXITHOTO
cTaHy. AJe, 10JaTKOBE BXXMBaHHS KOMIUIEKCY 3ac00iB
HalieHTaMH OCHOBHOI TPYITH CYNPOBOJKYBAJIOCh HOP-
MaJTi3ami€ro JOCiKYBaHOTO TIOKA3HUKA Y BiIIaICHUX
TEepMiHaX CrHOCTepekeHHs. Tak, BIpOTimHE 3HHKCHHS
[bOT'O MapKepa CIIOCTEePIralloch Ha HACTYIHUX eTarax:
uepe3 6 micsiiiB — Ha 38,4 % (p < 0,001), uepes 1 pik —
Ha 50,0 % (p < 0,001), uepe3 2 poku — Ha 42,3 % (p <
0,001). HeoGxinHo BiaMiTHTH, 1110 akTHBHICTH KD, mo-
YHHAIOYH Yepe3 6 MICSINB MiC/s JIIKYBaHH, Y Talli€H-
TIB OCHOBHOI Tpymu Oyia BIBiYi HIDKYOK BiTHOCHO
IPYIH TOPiBHSAHHSL.

OTxe, mpoBeIeHI 010XIMITHI TOCIIKCHHS BU3HA-
yeHHs K® y poTOBiil piuHi MaLi€HTIB MTOXWIOTO BiKY
CBiYaTh IO PYHHYBaHHS JIi30COM, PO3BUTOK 3ama-
JIeHHsI 1 301JIbIICHHS TPOHUKHOCTI MEMOpaH y pOTOBii
pimuHi. IIpn 11pOMy, 3aCTOCYBaHHS KOMITO3HIIi1 Ipema-
pariB NPUBOAUTD JO TajbMyBaHHS PO3BUTKY 3allajeHHS
Ta cTabiizari T30COMaTbHIX MEMOpPaH, IO MiATBEPIKYE

MEeMOPaHOTPOIIHI BIACTUBOCTI PEMapaTiB, SKi BXOIATH 10
3aIPOTIOHOBAHOTO CYTIOPTHBHOTO KOMILIEKCY.

Ilo crocyerbest aktuBHOCTI JID, TO y marieHTiB
Ipyn¥ TOpPIBHSHHS aKTUBHICTH 1LBOrO (epmeHTy
TUIBKM 4epe3 3 MicsLli Bijl TOYaTKy JiKyBaHHsS MaJia He-
3gaune miasumerds Ha 12,0 %, a Ha BigmalleHUX eTa-
Max CIIOCTEePE)KEHHS BIATIOBiZala JaHUM [0 MOYaTKY
JKyBaHHS.

[Ipu3HadyeHHs MaIlieHTaM OCHOBHOI TPYITH KOM-
IUIEKCY MpenapaTiB y IMO€THAHHI 13 OCHOBHOIO 0a30BOIO
TEpaIi€ro 3a MPOTOKOJIOM TPHU3BOIUTE JI0 BipOTiTHOTO
miABHIICHHS akTUBHOCTI JID Ha BCiX TepMiHAX CIIOCTE-
pekenns: yepes 3 micsui — Ha 15 % (p < 0,05), yepes 6
micsiB — Ha 39,2 % (p < 0,001), uepes 1 pik — Ha 96,4
% (p <0,001) Ta 2 poxu — Ha 74,1 % (p < 0,001).

HeoOxiqHO 3a3Ha4YMTH, JOJATKOBE 3aCTOCYBAHHS
3aMpPOTIOHOBAHOTO CYTIOPTUBHOTO KOMILIEKCY 3aco0iB
MaIlieHTaMA OCHOBHOI TPYITH Yepe3 6 MiCALIB Ta y BiJI-
JaNieHl TepPMIHU JOCITIJKEHb IPU3BEIO IO CTATUCTH-
YHO  3HAYYNIMX  MDKTPYNOBHX  BigMiHHOCTEH
(p1<0,001).

CuiBeigHomeHHs: akTUBHOCTI JI® 1o KO € edek-
THBHHM ITIOKa3HUKOM OallaHCy OCTEOT€HHHX i ocTeo-
YTBOPIOIOYHMX TIPOILIECiB B KICTKOBIN TKaHUHI. MiHepa-
Ji3yI0UunH iHJIEKC J0 JIIKYBaHHS B 000X rpyIax naiieH-
TiB OyB 3HIKeHHH (puc. 1).
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BUX1THUHN yepes 3 yepes 6 yepe3 1 pik uepes 2 poku
cTaH MICAI MICSIIB

B rpyma mopiBHSHHS

¥ ocHOBHA Ipyna

Puc. 1. Junamira 3minu mMinepanizyiouo2o inoekcy pomogoi piouHu nayicHmie noXuio2o 6iky nio niueom cyno-
PMUBHO20 KOMNJIEKCY 3ACO0i8.

Ha Tni monmaTtkoBoro BXKMBaHHS CYHNOPTHBHOTO
KOMIUIEKCY y TAaIi€HTiB OCHOBHOI TPyIH Iei iHIeKC
MaB CYTT€BE 30UIBIICHHS: Yepe3 6 MICSIIIB crocTepe-
JKeHb — y 2,26 pa3u, uepe3 1 pik — y 3,93 pasu, yepes 2
poku — y 3,03 pa3u BiJHOCHO JaHHX IOYATKOBOTO
crany (p <0,01-0,001). Cnix BiA3HAYUTH, IO IHICKC
MiHepaii3auii y nanieHTiB OCHOBHOI Ipynu OyB y 2-4
pasy BMIIMI IOJO NaHUX TPYNH MOPIBHSAHHA (p1 <
0,001).

TakuM YMHOM, MOXKHa CTBEPJDKYBATH IO IIiIBH-
IICHHS aKTHBHOCTI Jy)XHOi (ocdarasn Ha T 3HH-
JKeHHS KUCToi pocdarasn y poToBill piInHI mamieHTIB
OCHOBHOI TpYIH, SIKi 3aCTOCOBYBAllM IIPOIIOHOBAHY
KOMIIO3HIIi0 3ac00iB, BKa3ye Ha MOKPAICHHS pereHe-
PaATUBHUX IPOIIECIB 1 AKTUBI3AIIII0 PEMOICITIOBAHHS Ki-
CTKOBOI TKAHUHH.

BucHoBkm. 1. Y namieHTiB MOXMIOTO BiKY 3 TeHe-
pasli3oBaHUM MAPOJOHTHUTOM Ta MHOKUHHHUM KapieCcoM
BCTAHOBJICHO MOPYIICHHS ITOKa3HHUKIB MiHEpPabHOTO
00MiHY POTOBOI PiIUHM, IO MPOSBISIETHCS ITiBUIIC-
HOIO aKTHBHICTIO Kucioi ¢ochaTasu, BiIHOCHO HU3b-
KOI0 aKTHBHICTIO JY)XHOi (ocdarazu Ta 3HIKEHHSIM
MiHEpaIi3ylo4oro iHIeKCy.

2. 3actocyBaHHS Jime 6a30BOi CTOMATOJIOTTYHOT
Teparii y MaIieHTiB rpynH NOPIBHSIHHS HE IPU3BOINIO
JI0 CYTTE€BHX 3MiH MOKAa3HHUKIB MiHEpaIbHOTO OOMIiHY
POTOBOI PiIMHM Yy BiJIa€HI TEPMIHH CIIOCTEPEKEHHS.

3. JlonaTkoBe BHKOPHCTaHHS 3alpPOIOHOBAHOTO
JKYyBaJbHO-TIPODITAKTUIHOTO KOMIUIEKCY Y MAaIli€HTIB
OCHOBHOI TpYyNH CYNPOBOJPKYBAIOCS JIOCTOBIPHUM
3HIDKEHHSIM aKTUBHOCTI kucioi docdarasu Ta miaBu-
IIEHHSM aKTHBHOCTI JTyxHOI (ocdarasu y poTosiii pi-
JIUHI, 0 CBIIYUTH NPO 3MCHIICHHS PE30POTHUBHIX
MPOLIECIB Ta AKTHBALII0 OCTEOTeHHUX MEXaHI3MiB.

4. Tlixg BIIMBOM JIIKyBaJbHO-IIPO(DiTaKTHYHOTO
KOMIUIEKCY BiJI3HaY€HO 3HAYHE 3pOCTaHHS MiHEpasi3y-
F0Y0T0 iHAEKCY POTOBOI PiIUHM: depe3 6 MICAIIB — y
2,26 paswm, uepe3 1 pik —y 3,93 pasm, gepe3 2 poku — y
3,03 pa3u OPiBHSHO 3 BUXITHUM PiBHEM.

5. OTpuMaHi pe3ylbTaTH CBiI4aTh, IO 3aCTOCY-
BAaHHA 3aIllpOIIOHOBAHOTO CYHNOPTUBHOI'O KOMIUICKCY
3ac00iB Crpuse HOpMaii3allii MiHEpaJbHOI'O rOMEeoC-
Ta3y POTOBOI PIIUHU Ta MOXE PO3IIISIAATUCS SIK edek-
TUBHHUHA MiJXi7 10 NMPODITaKTHKK MOPYIICHb PEMOJIe-
JIIOBAHHS KICTKOBOI TKAHHUHM 1 JEMiHEpaizalliiHuX
NPOLIECIB Y TKAHMHAX IOPOXKHUHH POTa y MALEHTIB
MTOXUIIOTO BiKY.
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CONGENITAL HEART DEFECTS IN CHILDREN: A CURRENT LOOK AT DIAGNOSIS,
TREATMENT AND LONG-TERM FOLLOW-UP

Anomauis.

Y cmammi y3zacaneneno cyuachi dani wooo knacugixayii BBC, aneopummieé ckpuniney ma 0iacHOCMUKU,
NPUHYUNIB MEOUKAMEHMO3HOI, KamemepHoi Ul Xipypeiunoi Kopexyii ma opeanizayii 0082ompueanoeo Ha2nady 8

oumsayomy 8iyi.
Abstract.

The article summarises current data on the classification of CHD, screening and diagnostic algorithms,
principles of medical, catheter and surgical correction, and the organisation of long-term follow-up in childhood.

Kniouosi cnosa: 6poosiceni 6adu cepysi, nyabCOKCUMEMPUYHUL CKpUHiHe; hemanvha exokapoioepais; exo-

Kapoiozpagis.

Keywords: congenital heart defects, pulse oximetry screening; foetal echocardiography; echocardiography.

Bpomxkeni Banu cepipt (BBC) oxomooTs mupo-
KU CHEKTp CTPYKTYPHHX aHOMaJIii cepls Ta Mmaricr-
palbHUX CYIUH, IO (OPMYIOTBCS IiJ 4ac eMmOpiore-
He3y 1 TPOSBIIIOTHCS PI3HHUMH BapiaHTaMH TOpPY-
ICHHS BHYTPIIIHBOCEPIIEBOI  Ta CHCTEMHOI
remoauHamiku. Kputnarai BBC (CCHD) — miarpyma,
mo mnoTpedye HEBIAKIATHOTO BTPYYaHHA Y IepIIi
JTHI/THXKHI )KATTS — MAalOTh KIIFOYOBE 3HAUCHHS JIJIsI He-
OHATAJIFHUX YCKJIaTHEHb Ta JICTaTbHOCTI. 3armi3Hina mi-
arHoctka CCHD acowitoersest 3 cepleBo-CyIMHHUM
KOJIAIICOM, METa0OIIYHNM al[1JI030M 1 PU3UKOM TillOK-
CHYHO-ILIEMIYHOT'0 YPaKEHHS MO3KY.

Ha npakruri came panne posmizHaBanus CCHD
BU3HAYa€ BIKHMBAHICTh, TOMY IyJbCOKCUMETPHYHUI
CKPUHIHI IHTEIPOBAHO B IIPOrPaMU HEOHATAILHOTO
ckpuHiHry [3,4]. B Ykpaini 3 2023 poky aitoTh 3aTBep-
JokeHi MO3 cTaHmapT Ta KIIiHIYHA HACTAHOBA 3 ITYJIb-
COKCUMETPUYHOTO cKpHHiHry Kputnunux BBC [5,6].

3pocTaHHs IOCTYITHOCTI XipypriuyHOi Ta eHjoBac-
KyJISIPHOT KOPEKIIl CIPUSIIO CYTTEBOMY MOKPAIIEHHIO
BIDKMBAHOCTI, OJHAK BOAHOYAC 30LJIbIIMIACS YacTKa
JUTEH 1 mUTITKIB, 9Ki HOTPeOYIOTh JOBIOTPHUBAIIOTO Ha-
Ty 4Yepe3 3aJMIIKOBI T€MOAWHAMIYHI MOPYIICHHS,
apuTMii, JIETEeHEBY TiNEePTEH31I0 Ta MOBTOPHI BTPY-
yaHHA [14]. OkpeMnM HanpsiMOM CTajla HeHPOIPOTEK-
ITisl Ta OILIHKA HEMPOPO3BUTKOBUX HACIIKIB, OCKIIbKH
Cy4acHi HacTAHOBH MiJKPECIIOIOTh BUCOKY MOLINpe-
HICTh KOTHITHBHHUX 1 IOBEIIHKOBUX TPYIHOIIIB y JiTeH
3 BBC, ocoGuuBo miciist onepatiil y panubomy Bimi [7].

Merta nmociigKeHHSI: CUCTEMaTH3yBaTH aKTya-
JbHI JaHI [MIOJ0 NIarHOCTUKH, JIKYBaHHS Ta JOBLO-
CTPOKOBOTO criocTepexenHs aited i3 BBC 3 akiieHTOM
Ha TPaKTHYHI QJITOPUTMH IS TIeiaTpa.

Ilpenamansna diazHocmuxka ma nepunamasivie
naanyeanns. IlpenatanpHa niarnoctuka BBC 6asy-
€THCSl HA YJIbTPAa3BYKOBOMY CKPHHIHI'Y BariTHOCTI Ta
¢detanpHil exokapaiorpadii. @eranpaa ExoKI € “30-
nmotuM cragaaptom’ miareepmkeras BBC i nae 3mory
OILIIHUTH aHATOMIIO Ta (PYHKIIIFO CepIIs, BUXiTHI TPAKTH,
IyTy aopTH, BEHO3HE INoBepHEeHHs. CucreMaTuyHi
OTJISIH ITiTKPECIIOIOTh, IO MPEeHATaIbHA BepHQiKaIlis
cxannux BBC nokpamrye pe3ynbrar JIikyBaHHS depes
OINITUMAJIbHY MapUIPYTH3aLito (TIOJIOTH Y LIEHTPI 3 Kap-
nioxipyprieto, roroBHicTb 10 PGE1, paHHs iHTeHCHBHA
tepartisi) [9].

[TpakTHYHO BaXKJIMBO BUIUIATH TPYIH BHCOKOTO
pu3uKy: cimelinuit anamue3 BBC, nperecrariiauii mi-
a0er, miI03pa Ha XPOMOCOMHY MATOJIOTII0, BUSBICHHS
1o3acepleBux Bas.

Heonamanwvnuii ckpuninz kpumuunux BBC:
nyapcokcumempisas ma KiiHiYHA HACMOPOHCEHICHb.
Kpuruuni BBC MoxyTs Oyt nporymieHi npu nepBuH-
HOMY OTIJIsi/i, OCOOJIMBO SIKIIO HIYM MiHIMalbHUN abo
BifaCyTHi. [TynpcOKCHMeTpHUYHN CKPHUHIHT (BUMIp ca-
Typamii Ha paBiif pyIli Ta HWXKHIA KiHIIBII) JO3BOJIIE
BUSIBJISITH TIPUXOBaHY TiHOKCEMIIO 10 PO3BUTKY ILIOKY
9M TSDKKOI QUXadbHOI HegocTtaTHOCTi. KUTiHIYHMKA 3BIT
AAP (2025) onncye OHOBJICHHH aITOPUTM CKPHHIHTY
Ta TOAAIBIII KPOKH IPH IO3UTHBHOMY/CYMHIBHOMY
pe3ynbTtarti [3]. CDC migkpeciitoe HeOOXiTHICTh KITiHi-
YHOI MWJIBHOCTI HaBiTh IPH HEraTMBHOMY CKPHHIHTY,
ockinpku yactuaa CCHD moske “BucinzaT’ Bij MyJib-
cokcumeTpii [4].

B Vkpaini nHakazom MO3 Ne227 (06.02.2023) 3a-
TBEPXKCHO CTaHAAPTH Ta KJIiHIYHY HACTAHOBY 3 IYJIb-
COKCUMETPUYHOTO CKpHHIHTY KpuTHuHux BBC [5,6].
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Ile BaxxMBHI KpoK Juis yHiiKaIlii MpakTHKH, BU3HA-
YeHHS BiAMOBINAIBHOCTI IEPCOHAIY 1 MapIIPyTH3AII1.

Jns meniaTpa/ciMefHOTO JiKapsi KIIOYOBI “‘dep-
BOHI TpamopIi” y HEMOBJIAT: AecaTyparlis, o He KO-
PUTy€eTHCS KHCHEM; TaXIITHOE MTPH MiHIMAIBHUX 3MiHaX
y JIETeHsIX; TIOTaHe CMOKTaHHS 1 MTIUBICTh PU TOIY-
BaHHI; MIISIBICTH, XOJOJHI KIHI[IBKH, IIOJOBKEHHIMA
Kan.pedin; cinaOKui/BIACYTHIM IMyJbC HAa CTETHOBHX
aprepisx; pisuunsg AT abo carypariii Mix BepXHIMH i
HIDKHIMU KIHIIBKaMH. BusiBieHHsI Oy/1b-KOT 3 X 03-
Hak noTpedye HeBigkmagHoi ExoKT .

Incmpymenmansna diaznocmuxka: 6io ExoKI oo
Mynvmumooansvhol eizyanizayii. Exoxapaiorpadis €
METOZOM MepIIoi JiHii, 0 J03BOJIIE€ BCTAHOBUTH Jlia-
THO3 Ta OLIHUTH TeMOIMHAMIYHY 3HAUYIIICTh NEPEKTY.
VY niTei 31 CKIIaHOIO aHATOMI€I0, CYIUHHAMH aHOMa-
JSIMH, MiCTSIONEePAIlifHUMU 3MIHAMY JICIaTi BaXKJIHBI-
mumu cratotb MPT Ta KT ceprs.

Kapnio-MPT 3a0e3neuye TouHy KiJIbKICHY OIIIHKY
00’eMiB 1 (hpakiii BUKHIY, IIYHTOBHX CITiBBIHOLICHB,
MOTOKY 4epe3 KJIalaH!, CTyNeHs perypriraiii, a Takox
BusiBiieHHs1 (iopo3y. Orisn 2024 poky B Children
(Basel) y3aramparoe mokazausas 1o MPT y BBC Ta mi-
JIKPECITIOE il poJib y TUIaHYBaHHI TIOBTOPHHUX BTPYYaHb,
0COOJIMBO B TLTITKIB [9].

KT-asrriorpadist € KOpUCHOIO IPH OIIHIII TYTH a0-
pTH, aHOMAJIiH IEeTeHeBUX apTepill 1 BeH, KoaTepaiei,
a TaKoX IpHU IeperonepalifHoMy MIaHyBaHHI, KOJIU
HEOoOXiJHa BUCOKA MIPOCTOPOBA PO3IiIbHA 31aTHICTb.

Jlikysanna: meoukamenmosna niompumxa, in-
mepeenyiiini ma xipypeiuni cmpamecii. JlikyBaHHs
BBC 3anexuth Bix aHaTOMIi, BiKy Ta KiiHikd. Menu-
KaMEHTO3Ha Teparlist He “BHIIKOBYE” ne(eKT, aje cra-
OiNTizye TeMOTMHAMIKY: JIYPeTHKA 3MEHIIYIOTh 3acTii
y aerensx, npenapati PAAC 3HMKyI0Th IOCTHaBaHTa-
JKEHHSI Ta CIPHSIOTh PEMOAETIOBAHHIO, IHOTPOITH BH-
KOPHCTOBYIOTh TIPH JEKOMIICHCAIi. Y JyKTyc-3allex-
HuX Bagax PGEI miarpuMye mpoximHICTh IPOTOKHU SK
KPUTHIHHUN MICTOK IO KOPEKIIii.

IHTepBeHIiiHA KapIioJIorisi CTPIMKO PO3UIMPIOE
MOXIIMBOCTI MaJIOIHBa3MBHUX MNPOLEAYp: TpaHCKaTe-
tepHe 3akpurtsa IMIIIT/BAII, 6a1oHHa BagbBYJIOILIA-
CTHMKa, CTEHTYBaHHS NPOTOKH Ta BUXIJIHUX TPAaKTIB,
TpaHCcKaTeTepHi KianmanHi TexHousoril. Ormsny 2025
poky B European Journal of Pediatrics cucremarusye
HOBI MpHCTPOI Ta miaxonu, 30kpema PDA-creHTHHT i
PO3BUTOK TPaHCKATETEPHHX JIETCHEBUX KIIallaHiB, Ha-
TOJIOIIYIOYM Ha BAXIUBOCTI BinOOpY NAalLli€HTIB 1
nenTpoBoi excrieptusu [8]. Hocmimxenus 2025 poky
JIEMOHCTPYIOTh MOXJIMBICTh BHKOHAHHS KaTETEPHHX
MPOLEAYP Y KPUTUIHO XBOpUX Aitei (B T.4. Ha EKMO),
aje MiIKPEeCIO0Th MiABUIIEHNH PU3UK yCKIaJHEHb i
noTpedy y CTaHAAPTU30BAHUX MPOTOKOJIAX OE3MEKH.

Kapmioxipyprisi 3aJuImaeTbcss OCHOBHHM METO-
oM xopekii cxmagaux BBC. Ormsin 2022 poxy miak-
pecIttoe 3arajbHe MOKPAIIeHHs pe3ysIbTaTiB Ta TeH/IeH-
110 10 PAaHHBOI paJIUKaIbHOI KOPEKIIii, ajle HaroJouye
Ha TPUBAJIOMY HarJIs/i 4epe3 pU3HKH peornepanii, Kia-
MaHHUX TUCQYHKIIN Ta aput™mii [7]. i meBHuUX mia-
HOTHYHHX Bajl PaHHBOTO BIKY BEIYTHCS MOPIBHSIHHS
MaliaTUBHUX CTPATeriil; Mmetaanamni3 2025 poky oLiHIOE
CMEPTHICTb, YCKJIaJHEHHs Ta YacTOTy PEIHTEpBEHLIN
[9]. VkpaiHcbki maHi TakoXX OIMHUCYIOTh pPE3yJIbTaTH

omepariiii 3i 30araueHHsI JET€HEBOTO KPOBOTOKY IPH
niagotnaHuX BBC.

Joezocmpokose cnocmepesicenua: opzauizayis
Sfollow-up y oumauomy ma nionimkogomy eiyi. J1oB-
roTpuBajie croctepeskeHHs mmicis kopekmii BBC e
000B’s13k0BUM. HaBiTh Ipu «ycmimHii» omnepauii Mo-
XKITUBI pe3uyasibHi IeeKTH, porpecyBaHHs KianaH-
HOi nuc(yHKLIi, JereHeBa TriNepTeH3is, PeMOAENIo-
BaHHS IIUTYHOYKIB, MOPYIICHHS PUTMY Ta HOTpeda y
MOBTOPHUX BTpY4YaHHsX. MiHIMaIbHUN Habip KOHT-
POJIIO BKITFOYAE: KITIHIYHUN OTIISA 3 OI[IHKOO POCTY/po-
3BUTKY, carypamii, EKI', ExoKI'; 3a moka3anHAMH —
XOoNTep-MOHITOPHHT, HAaBaHTaXyBalbHI TECTH, Kap-
nio-MPT [5-6].
@®i3ndHa aKTHBHICTH Ta cropT. PekoMeHpamii MaloTh
OyTH IHIUBiAyai30BaHi 3aJI€KHO Bi THITY BajaH, Hasi-
BHOCTI 3aJIMIIKOBUX MEPENIKO/PEerypriTalii, apuTmin,
carypallii Ta TUCKY B JIeTeHeBii aptepii. [[yis 6inbiocTi
MaIfieHTiB 0e3 3HAYYIIUX OOMEKEHb MTOMipHA acpoOHa
AKTHMBHICTh € Oa)KaHO, TOJI K BHCOKOKOHKYPEHTHI
HaBaHT&KEHHS MOTPeOYIOTh KapJioNOriYHOrO JI0-
3BOJTY.

[podinaktuka iHGEKIIHHOTO eHAOKapauTy. Y
natieHTiB 3 meBHUME BBC abo npoTe3nnM Matepianom
MOke OyTH ITOKa3aHa aHTHO10THKOIpPOQiTaKTHKa IIe-
pel OKpEeMHMH CTOMAaTOJIOTIYHHMHU BTPYYaHHSIMH;
KIIFOYOBOIO € PETYJISIPHA CTOMATOJIOTIYHA JIOTIOMOTa Ta
ririeHa.

BucnoBku. BpomkeHi Bagu cepus noTpeOyroTh
PaHHBOTO BHSBJICHHS Ta OE3MEPEepBHOIO CYIPOBOLY.
[oenHaHHs NpeHaTaIbHOT NIarHOCTUKH, CTAHIAPTH30-
BaHOI'0 IMyJIbCOKCUMETPHUIHOT'O CKpI/IHiHFy Ta CBO€YaC-
HOT exokap/iorpadii 3HIWKYyEe PU3HMKHU 3alli3HiNO0] Jiar-
HOCTHKM 1 KPUTHYHHMX YCKJIaaHeHb. JloBrorpupaie
CIIOCTEPE)XEHHSI Ma€ OyTH MyJIbTHANCIMIUIIHAPDHUM i3
HEHPOPO3BUTKOBUM CKPHHIHI'OM Ta IICHXOCOLIAIbHOIO
M ATPUMKOIO.
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FETAL GROWTH RETENTION SYNDROME: THE ROLE OF DOPPLEROMETRY IN MODERN
OBSTETRICAL PRACTICE (LITERATURE REVIEW)

Anomauis.

Cunopom zampumku pocmy niooa (3PII) € 00num i3 HAUNOWUPEHIWUX MA KLTHIYHO SHAYYUUX VYCKIAOHEHDb
8A2IMHOCMI, WO ACOYIIOEMBCA 3 NIOBULYEHUM PUSUKOM NEPUHAMATLHOL 3AX80PI0BAHOCMI MA CMEPMHOCHI, a Ma-
KOJIC 3 GIO0ANeHUMU HACAIOKAMU Ol 300P08'ss OUMUHU, BKAIOUAIOYU MemaboNiuHi ma cepyeso-cyOuHHi 3ax60-
prosanns y dopociomy eiyi. Hessascarouu na sHaunuii npozpec y nepuHamanivhit Meouyuni, ougepenyiaipia
0la2HOCMUKA MIJIC KOHCIUMYYItHO Manum 015 cecmayitino2o eiky (MI'B) niodom ma niooom 3 icmunHo0 namo-
JIO2TUHOIO 3AmMpumMKoro pocmy, 3yMO671E€HO0I0 NaayeHmapHoro Hec)ocmamHicmio, 3ANUULAEMBC CKAAOHUM KITHIYHUM
3a680aHHAM. YV YyboMy KOHmMeKcmi OoniepomempuyHe 00Ci0NCeHHs KDOBOMOKY 8 CYOUHAX CUCIeMU MAmu-nid-
yeuma-niio HAOYno KIo408020 3HAUEHHS AK HEeiH8A3UGHUL MEMOO OYIHKU 2eMOOUHAMIYHUX NOPYUIeHb Md KOM-
NeHCamopHUX peakyii niood.

Abstract:

Fetal growth retardation syndrome (FGR) is one of the most common and clinically significant complications
of pregnancy, associated with an increased risk of perinatal morbidity and mortality, as well as long-term conse-
quences for the child's health, including metabolic and cardiovascular diseases in adulthood. Despite significant
progress in perinatal medicine, the differential diagnosis between a constitutionally small for gestational age
(SGA) fetus and a fetus with true pathological growth retardation due to placental insufficiency remains a difficult
clinical task. In this context, Doppler blood flow in the vessels of the maternal-placenta-fetal system has gained
key importance as a non-invasive method for assessing hemodynamic disturbances and compensatory fetal reac-
tions.

Kniouosi cnosa: nnayenma, niayenmapha Ouc@yuKyis, niio, 6a2imuicme, 00NIEPOMEmMpIs, 3ampuMKd po-
cmy niooa.
Key words: placenta, placental dysfunction, fetus, pregnancy, Dopplerometry, fetal growth retardation.

Beryn. 3a cygacaumu yssienasmu, 3PIT xapak-
TEPU3YETHCSl HE3IATHICTIO TUIOAA JOCSITH FeHETHYHO
JIETEPMIHOBAHOTO TIOTEHITiAJly POCTY BHACHIJIOK TLIa-
LEHTapHOI HEJJOCTATHOCTI, IOPYIIEHHS! MaTKOBO-IIJIa-
[IEHTApHOTO KPOBOTOKY 200 BHYTPILIHBOYTPOOHOI I1a-
ToJorii [1, 2]. BaxnmBy ponb y paHHIl AiarHOCTHLI Ta
BU3HAYCHHI TAKTUKU BEJCHHS BariTHOCTI BiJirpae mo-
IUIEPOMETPUYHE JIOCHIPKEHHSI KPOBOTOKY B CHUCTEMi
MaTu-IUlaleHTa—Iui. Bukopuctanus gomepomerpii
JI03BOJISIE OL[IHUTH TeMOJWHAMI4HI 3MIHM Ha PI3HHX
eTarmax pO3BUTKY IUIALICHTAPHOI HENOCTaTHOCTI Ta

CBOEYACHO BH3HAYUTH IIOKA3aHHS JI0 JOCTPOKOBOTO
PO3POKEHHSI, IO 3HAYHO 3HIKYE PU3UK aHTCHATAJb-
Ho1 3arubeni miona [2, 3].

Meta pocaixkeHHsi. JlaHa CTaTTs TpHUCBSIYCHA
aHaI3y CydacHOi poJii JoIuIepoMeTpii B AiarHOCTHII,
knacudikanii Ta BegenHi BaritHocti npu C3PII Ha oc-
HOBI HaWHOBIIMX MDKHAPOIHUX JOCTI/KCHb Ta
KIIHIYHUX PEKOMEH/IALii.

Marepiaan Ta metoan: JlocniUkeHHS BUKOHAHO
y GOpMi cHCTEMaTH30BaHOTO HAYKOBOT'O OTJISY JIiTe-
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paTypH Ha OCHOBI aHaTi3y CY9acHUX 3apyOiKHHUX Hay-
KOBHUX ITyOJtikamii 3a mepiog 2021-2026 pokis, npen-
CTaBIICHNX Yy MDKHapomHmx Oa3zax manumx PubMed,
Scopus, Web of Science, PMC Ta Google Scholar.
Bymo mpoananizoBaHo opUTiHATIBHI JOCHTIKEHHS, CH-
CTEMATHYHI OTJISIM, METaaHANi3W Ta KJIiHIYHI PEeKo-
MeHJalil NPOBIAHUX MIKHAPOJHUX aKyIIepChKUX TO-
BapHUCTB.

PesyabTaTn nociaiskeHHs Ta ix o0roBopeHHs.
[aronoriyHuid picT IUIOJA € BaXKJIUBUM YHHHUKOM,
KWW BIUIMBAE HE JIMIIE Ha BHYTPIITHHOYTPOOHY 3aru-
0eIb y TPEeThOMY TPUMECTPI, ajie i Ha IIOCTHATANBHI 3a-
XBOPIOBaHHS Ta HECHPUATINBI HACTIAKH PO3BHUTKY. Y
TOMY YHCJII HIEThCS PO TOBTOCTPOKOBI MPOOIEMH,
HaNpUKJIa[, METaOoNiYHI TOpYIIEHHS, IYKPOBHUi
miaber wm rimeprensito [3]. Y KkimiHIUHIA TpakTHI
NPUHHATO BUIUIATH IB1 OCHOBHI ()OPMH 3aTPUMKH PO-
3BuTKY uona (3PII): paHHto, sIKy I1iarHOCTYIOTh 10 32
TYDKHSI BariTHOCTI, 1 Ii3HIO - micis wiei mexi. L{i hopmu
CYTTEBO BIIPI3HSAIOTHCS 3a MiAXOJAMH 1O JIKYBaHHS,
YaCTOTOI0 BUHUKHEHHS Ta OCOOJHMBOCTSAMH Iia-
todizionorii. Xoua panns 3PII cympoBomKyeThCs
3HAYHO BUIUM PHU3MKOM IEPHHATAIBHUX YCKIIAJAHCHbD,
Ha npaktuii mi3Hsg 3PI1 3ycTpivaerscs gacrime [4].

CyuacHa xinacudikaris, 3aTBepkeHa Mixkaapoa-
HOW (enepartieto akymepcrBa Ta rinekonorii (FIGO)
Ta MIDKHapOAHUM TOBApHCTBOM  yIbTPa3BYKOBOI
JiarHoCTUKU B akymepcTsi Ta rinekosorii (ISUOG),
0a3yeTbCcsl Ha MOEAHAHHI AHTPOIIOMETPHUYHUX JNAHHUX
(po3paxyHkoBa Maca miojna <10-ro MpOLEHTHIIsA) Ta
JIOTUICPOMETPUYHUX TMOKA3HUKIB, IO BiZOOpaKkaroTh
wianeHTapay auchyskuiro. Takuil miaxin 1o3Bosisie
cTpatudiKyBaTH MAIlEHTOK 3a CTYIIEHEM PH3HMKY Ta
BU3HAYHTH ONTHUMAIBHUHA TEPMiH 1 cmoci® po3pon-
>KeHHs [5].

Cyuacui pexomenparii International Society of
Ultrasound in Obstetrics and Gynecology ta American
College of Obstetricians and Gynecologists Bu3Hada-
I0Th JIOTUIEPOMETPII0 SIK KJIIOYOBHH METOJ MOHITO-
PHHTY CTaHy IUIOJIA TPH MiI03pi Ha 3aTPUMKY POCTY.
Came olLiHKa KPOBOTOKY B MaTKOBHUX apTepisx, apTepii
MYNOBUHHM, CepeiHiii MO3KOBiil aprepil Ta BEHO3Hiil
MPOTOILI JO3BOJIsIE BU3HAYUTH CTYIIIHb T1IIOKCIT Ta Mpo-
THO3YBaTH MEPUHATAIBHI YCKIaIHCHHS. [6]

CUHIPOM 3aTPUMKH POCTY IJI0/Ia Hai4yacTile BU-
HHKa€ yepes MopyIieHHs iHBa3ii Tpodobnacra Ta Heno-
BHY TpaHc(opMarito cripanbHUX apTepiid, 10 CIPHIH-
HS€ MiJBUIIEHHS CYJUHHOTO OINOPY B MAaTKOBO-TIIa-
HEeHTapHOMY pycii. SIK HacHiloK, WOTipUIyeThCs
nepdy3is IUVIALEHTH, a y I1J10/1a PO3BUBAETHCS XPOHIUHA
rinokcis [7].

OmHUM i3 KITIIOYOBHX KOMIICHCATOPHHUX Me-
XaHI3MIB OPTaHi3My IUTO/Ia Y BiNOBIh HA TIMIOKCiIO €
Tak 3BaHUi «brain-sparing effect». Bin monsrae B 3HU-
KEHHI Cy/INHHOTO ONOPY B CEpEHIi MO3KOBIH apTepii,
IO CHpHsE IEHTpali3amii KpoBoooiry Ta mnepeHamnpas-
JICHHIO KPOBI J10 )HUTTEBO BAXKJIMBUX OpraHiB [§].

IMpun pannbomy C3PII pomnepomerpuyni 3MiHH
MaroTh IIPOTPECYIOUHH XapaKTep i TICHO KOPEIIOIOTH 3
TSOKKICTIO 3axBoproBaHHs. Jlocmimxenns GRIT Tta
TRUFFLE 3akianu ocCHOBY Cy4acHOTO BEACHHS TaKHX
nanieHTok. Pesynsratu qocnimkenns TRUFFLE (2022
— (iHaTBEHUH aHaANI3) TMATBEPIMIIN, III0 BUKOPUCTAHHS

noriepomeTpii DV K OCHOBHOTO KpHUTEpirO IS
BHU3HAYCHHS Yacy po3popkeHHs npu panaboMy C3PIT
(Mix 2640 Ta 31+6 TIXKHAMH) aCOLIIOETHCS 3 KPAITUMH
HEBPOJIOTIYHUMH HACIHIIKaMH y JiTeH y Bimi 2 poOKiB
MTOPIBHSIHO 3 BUKOPHUCTAHHAM JIHIIE KapAioToKorpadil
(KTT'). PexomennoBaHO pO3pOIKEHHS HPH TOSIBI pe-
BEPCHOT0 KpoBOTOKY B DV (abo mpu moBTOprOBaHHX
nenenepaiisx Ha KTT'), mo mo3Bonsie 30amancyBatu
PH3HMKH HEJJOHOIIECHOCTI Ta PU3UKH T'IIOKCHYHOTO ypa-
JKEHHS MO3KY [9].

Jiarnoctuka misaboro C3PII € ckmamHiio:o,
OCKIJTBKH TTOKa3HUKH apTepii ITyTIOBUHH YacTO 3aJIHIIa-
I0ThCS B M@Xax HOPMH. Y I[bOMY BHUIAJIKY KIHOUYOBY
pons  Bimirpae mnepeOpo-TUTalieHTapHE BiIHOMICHHS
(IIIB). docmimKeHHS OCTaHHIX POKiB AEMOHCTPYIOTb,
mo 3HwkeHe [{IIB € He3aneXxHUM MPEeIUKTOPOM AMC-
Tpecy IUI0Jia B MOJIOraX, HEOOXIAHOCTI KECapeBOro Po3-
THHY 4Yepe3 MOTIPIICHHS CTaHy IUI0JIa Ta HEOHATalb-
HUX ycKiaaHeHs [10].

BucHoBok: [loruiepoMeTpuYHEe TOCHTIHKCHHS €
HEe3aMiHHMM I1HCTPYMEHTOM CY4YacHOi aKylIepchbKoi
MIPaKTHKH, IO JIO3BOJISIE HE JIMILE AIarHOCTYBATH CHH-
JPOM 3aTPUMKH POCTY ILIOJA, aie i audepeHiioBaTu
oro (GopMH, OIIHIOBATH CTYIIHb T'€MOTUHAMIYHHX
MOPYIICHb Ta MPOTHO3YBATH IepeOir BariTHOCTI. [HTe-
rpailisi MIOKa3HUKIB KPOBOTOKY B apTepii IyIOBHHH, Ce-
penHiit MO3KOBilt apTepii (30Kpema, epedpo-TIIaneH-
TapHOT'O BiJJHOILEHHS ) Ta BEHO3HIH MPOTOL Y KIiHIUHI
ITOPUTMHU JI03BOJISIE ONITUMI3YBaTH TEPMIHH Ta CIIOCIO
PO3POIKCHHS, MIHIMI3YFOUH PU3UKH SIK JJIS [I0/1a, TaK
1 17151 HOBOHAPOIKECHOTO.
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HEART RHYTHM DISORDERS IN CHILDREN: CURRENT PRINCIPLES OF DIAGNOSIS AND
EMERGENCY CARE

Anomauis.

Asmopamu npogedeno 02150 Y3a2aibHI0E 00KA3081 dxcepend ujooo NOPYUleHb cepyesoeo pummy y oimei 3
@oKycom Ha cyHacHUX NPUHYUNAX OIA2HOCUKU mda He8IOKIaOHOoi donomocu. Cucmemamuz08aH0 MONCIUBOCHE
EKT, xonmepiscbkoeo 1i nodosocenozo ambyramopro2o moHimopuney, ILR, exoxapdioepaii, EQJ] ma cenemuu-
HO020 Mecmy8anHs 3 ypaxy8aHHam obmedicets I nacmox (3okpema npu nioospi na LOTS).

Abstract.

The authors conducted a review summarising evidence-based sources on cardiac rhythm disorders in chil-
dren, focusing on modern principles of diagnosis and emergency care. The possibilities of ECG, Holter and ex-
tended ambulatory monitoring, ILR, echocardiography, EFD and genetic testing are systematised, taking into
account limitations and pitfalls (in particular, when LQTS is suspected).

Knrouosi cnoea: oumsui apummii; EKT; xonmep,; ambyramopre MOHIMOPY8anHts, eiekmpo@izionoziute 00-

CJZia.?IceHHﬂ,' ceHemu4He mecmye6eaHHsl.

Keywords: paediatric arrhythmias; ECG; Holter; ambulatory monitoring; electrophysiological study; ge-

netic testing.

Beryn. Jlutsgi aputMii CITiJi po3TisfaTH y ABOX
nmapagurmax: (1) roctpa mormomora, e BHPIIIYIOTE ce-
KYHIU-XBWIMHU 1 nomiHye anroputMm PALS; (2) mra-
HOBA J[IarHOCTUKA/JIIKyBaHHsI, Jie TOJIOBHE - JOKYMEH-
TyBaTH apuUTMil0, BU3HAUUTH CyOCTpart i mporHos. Lle
3HUXKYE SIK PU3MK MPOIYCKY 3arpO3JIMBUX AJISL KUTTS
CTaHIB, TaKk 1 PH3MK HAJIMIPHOTO JIKYBaHHS IpH
¢dyukiioHanpHUX cKaprax. [1-3]

EninemioJgioria. SVT - Haifyacrima KiiHi4HO 3Ha-
Yylia TaxXiapuTMis B OUTSAYIA TPAKTHIN, OTILII IS
negiaTpiB  HaBOAWTH  OPIEHTOBHY  IOIIMPEHICTh
6m3pko 1:500 miTell i3 BHpa)XeHOIO BIKOBOIO Bapia-
OeJbHICTIO CUMINTOMIB (y HEMOBIT - HecneuugiuHi
NPOSIBH, y IIJUTITKIB - TUNIOBE cepuedutTTs). AF y miteit
3HAYHO PiAKICHIIIA, YacTO aCOIUIOETHCS 31 CTPYKTYP-
HOIO/HA0YTOIO MATOJIOTIEI0 1 MOTpedye 1HINBITyalTi30-
BaHOTO MiJIXO/y, YaCTKOBO €KCTPAIOJIbOBAHOTO 3 JI0-
pocimx HacTaHOB. [ GaraTpox IiTei 3i ckapramu Ha
naipmiTamii BUPIMIAIEHAM € aMOYJIaTOpHE MOHITO-
pyBaHH:: y Koropti 2023 poky 3Hauymli TaxiapuTmii
CTaHOBWIJIM MeHIIICTh (~12%), Toi K “‘CHMIITOMY IpU
HOPMaJIFHOMY PHUTMI~ TpaIUIUIMCS 4YacTo i HeCyTh
BaXIUBUN  TU(PEPEHIIIHHO-IaTHOCTUYHUI  CHTHAI
(TpuBOTra, BEreTaTHBHI peakiiii, CHHycOBa Taxikapis).

Knacudikauis apurmiii y aireii (xiiniuHo-anro-
pUTMiuHa).

HatimpakTiaHima kinacudikanis B HEBiAKIAIHINA
CHUTYaIIii:

1) Taxiaput™mis 3 mynabcoM: By3pkuit QRS (iMoBipHO
cympaBeHTpuKyJsapHa) vs mupokuit QRS (VT abo SVT
3 abepaHTHICTIO/TIepen30ymKeHHsIM). [1]

2) Bpanukapaisi 3 myJbcoM: BU3HAYUTH HasIBHICTD
TIMOKCIi/MOPYIICHHST BEHTWIIALIT, MEIUKAMEHTO3HHX
NpUYUH 200 NPOBITHUKOBHX OJloKa. [2]

3) HecraOinbHiCTh (IIOK/TIMOTEH31s1/TIOpyLICHHS
CBIZIOMOCTI) - TTOKa3aHHS 10 HEBIIKIIAIHOI EJIEKTPOTe-
parmii/CJIP 3a anropurmamu. [1-3]

CyyacHi MeTOaU AiarHOCTUKH.

- EKT (12 BimBeneHs): 6a30BUl IHCTPYMEHT ISt
BUSBICHHS mepen30ymkenns, QTc-aHomamiii, AV-
omokan, mopgoiorii QRS; y PALS pexomeHmoBaHO
orpumatH 12-BinBenenny EKT', sikmo e He 3aTpumye
nikyBaHHA. [1]

- XonTep/monoBxkeHe amOylaTOpHE MOHITO-
pPYBaHHS: KIIOYOBE IPU MapPOKCH3MAaIbHUX CHMIITO-
Max; KIIIHIYHUH CEHC - HEe JINIIe “3HAWTH apuTMilo”, a
1 TOBECTH BIJICYTHICTH apUTMI{ ITi]] 9aC CUMIITOMIB, IO
3MIHIO€ TaKTUKY (TICHXOEMOIIifiHi, BEreTaTHBHI, cCOMa-
TUYHI TPUIHHA). [5]

- IMnnantoBanuii netinboBui peectparop (ILR):
JOLIIBLHHMN NPH PIIKICHUX, aJjie MOTEeHIIHHO Hebe3ned-
HUX NOAISAX (CHHKOIIE, ITi103pa Ha ray3u abo nmapoKcu3-
MaJbHI OJI0KaaM), KOJIM HEiHBa3WBHI METOAM HE JaJIH
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BiJIMTOBiIi; HOBI MeMiaTPUYHI KOTOPTH ONMUCYIOTh HOTO
JIarHOCTUYHY KOPUCTH 1 MPUHHATHY Oe3MeKy.

- Exoxapmiorpadis ta ominka cydctpaTy: HOKa-
3aHa [pW  TXO3pi HAa  CTPYKTYypHY  IATO-
JIOTiF0/KapAiOMiOTATiI0, TPH HNUTYHOUYKOBUX apUTMIisX
abo mpH ‘‘YepBOHUX MpanopLsiX’; MoAajiblIa CTpa-
TUdiKalis yacTo NoTpedye MyJIbTHIUCHHUILTIHAPHOTO
migxonay, sk migkpecieHo y HacranoBax ESC mionmo
Kapaiomionarii. [6]

- E®/1 (enextpodizionoriyne AOCiHKEHHS): 3a-
CTOCOBYETBCS [UIsl YTOUHEHHS MEXaHi3MYy, OLIHKH pH-
3UKy (HANpHUKIam, TOJATKOBI IUIAXH) Ta TUIAHYBAaHHS
abIAIIil; MoOKa3aHH BU3HAYAIOTHCS KIIIHIKOIO, PEIUIU-
BaMH i IPOTHO30M.

- 'ermernuHe TecTyBaHHSA: MOKa3aHe INPH ITiA03pi
Ha  KaHalomarii/kapaiomionarii, aje TOTpedye
eKCIIepTHOI  iHTepmpeTanii; BaJMBa IacTKa -
“nmagmipai maneni” npu LQTS. [loka3zoBa nepeouinka
2020 poky mokaszaja, [0 3HaYHA YaCTHHA TCHIB, SIKI
panime npunucysaiau n1o LQTS, mae oomexeny abo
CHIpHY J0Ka30BICTh, TOMY PE3YJIbTAaTH MAHEICH CIIif
CIIBCTABIATH 3 PEHOTUIIOM 1 HC BUKOPUCTOBYBATH 130-
JHOBAHO ISl BHCOKO-CTABKOBUX KIIIHIYHHUX PIlLICHb.

HeBigkiaaana nomomora Ta ajJropurmMu (Taxi-
ta Opamgukapaii; SVT, AF, nuryHOukoBi apuT™mii). Au-
TOPUTMH HIDKYE BiITBOPIOIOTH Joriky PALS 2025:
CHoYaTKy cTabinpHicTh, Hami - QRS i cnenngivna te-
parisi. [1-3] [IpakTu4Hi yTOYHEHHS:

- JInst po3aMeKyBaHHsI CHHYCOBOI Taxikapaii Ta
SVT anroputrm PALS BukopucroBye opientipu UCC
(uactirre <220/xB y HemoBaT i <180/xB y miteit ams
cHHYycoBoOI Taxikapuii) Ta kniniuHi/EKI'-03naku (par-
TOBHUH 1o4aTok, cradipHuit RR, P-xBuui). [1]

- IIpu mimo3pi Ha AF y mite#t (pimkicHuil cie-
Hapiil) TaKTHKa BU3HAYAETHCS CTAOUTHHICTIO: MIPH HE-
cTabUTBHOCTI - CHHXPOHI30BaHa KapIiOBepCis; MOIaIb-
MU KOHTPOJb PUTMY/4acTOTH I aHTUTPOMOOTHYHA
CTpaTerisi 3a3BUYall MOTPEOYIOTH CIIEIiai30BaHOTO
MiIX0/y, 4acTO i3 BHKOPHUCTAHHSIM PaMOK JOPOCIIHX
HactanoB (ESC/ACC/AHA/HRS) 3 ypaxyBaHHSIM
neaiaTpu4HuX (aKTopiB Ta CYIyTHBOT IATONOTII.

- OcobumBo HeOe3neuynuit miatun - AF mpu me-
pen3oymxenni (WPW): y Takux Bunaakax AV-By3ioBi
0JI0KATOPU MOKYTh MOTIPIINTH CTaH Yepe3 OCHIICHHS
MPOBEAEHHS 10 JOJaTKOBOMY NUIAXY; HOTpiOHA
HEBIJKJIaJHA €JIEeKTPOTEepalist Mpu HecTabiIbHOCTI Ta
EKCIIepTHE BE/ICHHS.

- Ilpy nUIyHOYKOBHX apHUTMIisX Oe3rocepeaHbo
3arpo3iMBUX JKUTTIO Ta NPU 3YNHHII KpOBOOOIry
PALS BusHauae eckanarito nediopmsamii 2 Jx/kr - 4
JIx/xr - >4 JIx/kr (makc. 10 JIx/kr abo mopocia no03a)
Ta 3aCTOCYBaHHS aMionapoHy abo mimokaiHy mpH
VF/pVT. [3]

MeankaMeHTO3HA Ta HeMeINKAMEHTO3HAa Te-
panis (nmJ1aHoBe BeJIeHH)

[To3a rocTpum emizomoM JiKyBaHHA Mae OyTH
eriosoriunuM: npu SVT - mpodinmaktuka peru-
JIMBY/KOHTPOJIb CUMIITOMIB, 0OTOBOpPEHHS a0IIALil; Ipr
mifo3pi Ha KaHaJoNaTii - YHUKHEHHS TpUrepiB i
QT-nposoHryrounx 3aco0iB, KOPEKIisl eIeKTPOIIITIB 1

JIOBTOTpUBAJi  MPOTEKTHWBHI  CTpaTerii. BaximBa
“nmemiaTpudHa MacTka” -TOKCHYHICTh 1 IPOApHUTMis aH-
THapuTMiKiB: ormsan 2024 poky MiIKpeciroe Heoo-
XIHICTh TPOTOKOJII30BAaHOTO MOHITOPHHTY Ta TOTOB-
HOCTI /IO JIIKyBaHHS TOKCHIHUX €(EKTIB Yy HiTeH.

InTepBenuiiini migxoau

KaterepHa a0mnsiiist € BUCOKO€(DEKTHBHOIO OIILIIEO
npu AVRT/AVNRT y nitei y creniangi3oBaHUX LEH-
Tpax; Cy4acHHH MeTa-aHali3 MiATBEPKYE BUCOKY Ya-
CTOTY yCHiXy Ta NpUHHATHUN npodinp Oe3nekw, o
poOuTH 1 pamioHaTFHIM BUOOPOM 32 PEIiINBIB, 3HAY-
HOI CUMIITOMHOCTI 200 HeOa)kaHWX eeKTiB MeAHuKa-
MeHTiB. [lokazanHs no meiicmetikepis/ICD i1 BemeHHS
JiTel 3 IMITIAHTOBAHWMH TIPHCTPOSIMH CHUCTEMAaTH30-
BaHi B koHCceHcyci PACES 2021, sxwit BpaxoBye 0co0-
JUBOCTI BIKY, pOCTY Ta BPOJDKCHUX Baf cepis. [7]

Pusuk-crparndikanis ta mporHos. IIporxos
BU3HAYAEThCS HE JIMIIE THIIOM apHTMii, a HacamImepen
cyoctpaToM. [lisl NITyHOYKOBUX apuUTMIH 1 mpodinak-
tiku pantoBoi cmepti ESC 2022 BcraHOBIIOE
eTioNoriyHO  opieHTOBaHWi  minxig  (deHoTwmm,
Bi3yaJi3aisi, CiMeiHMI aHaMHe3, TeHeTHKa, TPUTepH) 1
MIePCOHATI30BaHI MTOKa3aHHS o
ICD/a0mnsrii/Me fuKkaMeHTO3HOT Teparii. Jost
kapamiomiomnartiii ESC 2023 migkpeciroe moTpedy y
CTPYKTYpOBaHIi OWIHII pH3UKY 1 ciMeiHHOMY
ckpuHinTy. [6] dnsa LQTS xio4yoBHUMHU € KOPEKTHICTh
QT-ouinku Ta obepexHa iHTEpHpeTalis TeHeTHYHHX
pe3yNbTaTiB, 3 ypaXyBaHHIM J0Ka30BOCTI T'eHiB i (e-
HOTHITY.

BucnoBku. Anropurmizauis 3a PALS € ocHOB-
HUM IHCTpyMeHTOM Oesmeku npu roctpux I[ICP y
niteii:  HecraOinpHicTh -  enekrpoteparis/CJIP;
cTabunbHICTh - QRS-opieHTOBaHA Teparris, 3 aJcHO3H-
HOM SIK TIperapaToM Meprioi JiHii mpu AV-3anexHii
SVT. V mmaHOBi# IiarHOCTHUI KPUTHUYHO TIPABIIBHO
migiOpaTd  TPUBANICTP MOHITOPHHTY 1  3aBXKIU
OLiHIOBaTH cyOcTpaT (KapIioMiomarii/kaHaIomarii),
kepyrounch cydacanMu ESC/PACES noxymeHTaMu.
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THE INFLUENCE OF MENOPAUSAL ESTROGEN-PROGESTEGEN THERAPY ON THE SIZE OF
UTERINE MYOMA IN POSTMENOPAUSEOUS WOMEN: A LITERATURE REVIEW

Anomauis.

Y emammi npogedeno cucmemamuunuii 027150 HAYKOBUX OAHUX U000 BNAUBY MEHONAY3AbHOI 20PMOHATLHOT
mepanii Ha po3Mipu MiOMU MAMKU Y HCIHOK Y NOCMMEHONAY3aibHOMY nepiodi. Posenanymo namozenemuuni me-
XAHI3MU 20PMOHATILHOI 3ANEHCHOCTE MIOMAMOZHUX 8Y371i8 Ma OUCKYCIUHI NUMAHHS Oe3neKuU 3aCMoCy8aHHsL eCMpo-
2en-eecmazeHHOl mepanii. Y3aeanvrenns pe3yiomamis 00Cai0HceHb c8iouum, wo y Oiibulocmi nayicHmox mpu-
8ae 3aCMOCY8AHHA 20PMOHANLHOI mepanii He CYNnpoB0ONCYEMbCA KAIHIYHO 3HAYYWUM 30iIbUEeHHAM 00 €My
MIOMU 34 YMOBU Pe2yISIPHO20 YIbMPA38yK08020 KoHmpouo. Ilokazano, uo KoMOIiHO8AHI MeOUKAMEHMO3HI Cmpa-
meeii 00360JII0Mb 3MEHWUMU 00 €M MIOMU, KOHMPOIIOBAMU CUMINIMOMU MEHONAy3u ma 30epeemu penpooyk-
mueHy yHKyito 6e3 HeobXIOHOCMI XIpYP2IUHO20 6MPYUAHHSL.

Abstract.

The article presents a systematic review of scientific data on the effect of menopausal hormone therapy on
the size of uterine fibroids in postmenopausal women. The pathogenetic mechanisms of hormonal dependence of
myomatous nodes and controversial issues of the safety of estrogen-gestagen therapy are considered. The gener-
alization of the research results shows that in most patients, long-term use of hormone therapy is not accompanied
by a clinically significant increase in the volume of myoma, provided that regular ultrasound monitoring is per-
formed. Combination drug strategies have been shown to reduce fibroid volume, control menopausal symptoms,

and preserve reproductive function without the need for surgery.

Knwuoei cnosa: mioma Mamxu, nocmmenonaysa, MeHonay3ajibHa cOpmMOoHaAlbHA mepaniﬂ, ecmpoceHu, npo-

cecmaceHu.

Keywords: uterine fibroids, postmenopause, menopausal hormone therapy, estrogens, progestogens.

Beryn. Mioma MaTku € HaWNOIIUPEHINION
JIOOPOSIKICHOIO MYXJIMHOIO JKIHOYOT PerpojyKTHBHOT
CHCTEM, IO PO3BHBAETHCS BHACIIIOK Mpoiideparii
TJIaIKOM SI30BUX KJIITHH MIOMETpil0 Ta XapakTepH-
3Y€THCSI BUPAKECHOK FOPMOHAIBHOIO 3aiexHicTio [1].
[TommpenicTe MiOMH cepe]] *KiHOK PENpOAYKTHBHOTO
BiKy nocsirae 20-40%, BOZHOYAC YACTOTA BUSIBICHHS
By37iB y TmocMeHomay3i cranoButh 10-15% [9].
Bimomo, mo pict MioMaTO3HHX BY3JiB MOB’S3aHUH 13
BIJTABOM €CTPOTEHIB 1 MPOTeCTepOHY, PEUENnTOPH 0
SIKMX BHSABIISIOTHCS y TKAHUHI MyXJIMHHU y 3HAYHO O11b-
il KUTBKOCTI, HiX y He3MiHeHOMY MioMeTpii [5].
[Ticns HacTaHHA MEHOTIAy3H 3a3BHYAM CIIOCTEPIraeThes
3MEHIIECHHS PO3MIpiB BY3JB BHACIIJIOK 3HMKCHHS
PiBHS cTaTeBUX TOPMOHIB [4].

BonHovac npusHadeHHs: MEHOIay3aJIbHOT TOpMO-
HOTeparlii y )KiHOK i3 MiOMOIO MaTKM TPUBAJIMHI yac 3a-
JIUIIAIOCH TUCKYCIMHUM MHTaHHSIM, OCKinbku MI'T
e(eKTUBHO yCyBa€ Ba30MOTOPHI CHUMIITOMH, IO3H-
THBHO BIUIMBA€ HA CTAaH KICTKOBOI TKaHMHU Ta SIKiCTh

JKHUTTS )KIHOK B IOCTMEHOIAy3i. 3 1HIIOro 00Ky — iCHY-
I0Th MOOOIOBAHHS II0JJ0 MOXJIMBOTO CTHMYJIFOBAaHHS
POCTY TOPMOHO3QJIS)KHUX YTBOPEHb IIiJI BIUTMBOM €K30-
TeHHUX cTepoinis [ 6,7].

MeTo10 Orsiay € cUCTEeMaTHYHHUHI aHaJi3 HayKo-
BHX JTOCHIKeHb o0 BumBy MI'T Ha po3mip mioMu
MaTKM y TIOCTMEHOMNAay3i, a TaKoX (HOpMyBaHHS
KIIIHIYHUX PEKOMEHIAIN 1040 TUHAMITHOTO CITOCTE-
PEKEeHHS TaKUX MAI[lEHTOK.

Martepian i meroau: Oyim BHKOPHCTaHI AaHi
MIPOCTIEKTUBHUX 1 PETPOCIIEKTUBHHUX IOCHTIKEHB, IO
CTOCYIOThCSl BIUIMBY KOMOIHOBaHOI €CTpOTeH-TecTa-
reHHoi Tepamii Ha 06’eM MiOMH MaTK{ y TIOCTMEHOTIa-
y3i, SIKi BUSIBJIEHI HAMH B IPYKOBAHHX Ta EJIEKTPOHHHUX
(Pubmed, Goodle Scolar) mxepenax. Bukopucrani me-
TOJIM aHaNi3y, HOPIBHSIHHS 1 y3araJlbHeHH:.

Pe3ynbTaTH Ta iX 0OroBOpeHHs. Y IOCIIIKCHHI
Chang et al. [ 3] cepex 32 *XiHOK, sIKi OTPHUMYBAIH
MI'T, cepenniii 00’eM MiOMH Ha TOYATKY JOCIIKSHHS
craHoBuB 19,5 + 24,6 cM?, Ha 6-My Mmicsami — 24,7 +
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35,1 cm®, Ha 12-my wmicsami — 28,5 £ 56,4 cm®. 36ib-
meHHss 00’eMy He OyJo CTaTUCTHYHO 3HAYYIIUM
MOPIBHAHO 3 KOHTPOJIbHOIO Tpymoro. KiiHigHO 3HA-
yyme 3poctaHHs (>30 %) cmocrepiranocs nume y
28,1 % marieHTOK, 1 y OUIBIIOCTI BUMAAKIB BOHO OYII0
TpaH3UTOpHUM [3,2].

[HON  moCHimKeHHS MiATBEPDKYIOTh MO Hepo-
pajibHa Ta TpaHCAEepMallbHa (JOPMH €CTPOTEHY 3a3BH-
Yail He BiIPI3HAIOTHCS 32 BINIMBOM HAa PO3MIpH BY3IIiB,
MPOTE OKPEMI JI0CIIUKEHHS BKa3ylOTh Ha MOXIIMBY 3a-
JISKHICTh POCTY MIOMH Bif IO3W Ta THUIy IpOTecTa-
reHy. Tak, BUKOPHCTaHHS MEIPOKCHIIPOTECTEPOHY B
n031 5 Mr y koM0iHaIii 3 ecTpaiionoM 2 MT' y JCSIKHX
JOCTIDKCHHSAX aCOIUIOBAIIOCS i3 OLTBII BHpPaXCHUM
TPaH3UTOPHHUM 301ITBIICHHSM 00’ €My By3miB[ 7].

Mioma MaTKH € TOPMOHO3aJICKHOIO MATOJIOTIETO i
ii picT mpsMO MOB'I3aHUH i3 HASIBHICTIO €CTPOTEHOBHX
Ta MPOTeCTEPOHOBUX PELENTOPIB Y TKAaHHWHI BY3IIB.
3HWKEHHSI PIBHS CTEPOIiAiB Y MOCTMEHONay3l 00yMo-
BJIFOE perpeciro MiomH, TOi sk 3actocyBanH MI'T —
CTUMYJIIOE Tipodidepariito Tkanuui [ 4,5].

BcraHoBneHo, 1m0 y MIOMaro3HHX —BY3Jlax
ekcmpecis ecrporeHoBux penenrtopiB (ER-a ta ER-B) i
nporectepoHoBux penentopiB (PR-A ta PR-B) €
BUIIOIO TOPIBHSAHO 3 iHTaKTHUM MiomerpieM. Ectpo-
TeHH OIIOCEPENKOBAaHO CTHMYIIOIOTH Mpoiideparito
KIITHH, MTiABUIIYIOYN EKCIPECII0 IPOTECTEPOHOBHX
peLenTopiB, TOMI SIK MPOreCTEPOH OE3MOCEPEAHBO aK-
TUBYE MEXaHI3MHU KJIITHHHOTO POCTY, aHIIOreHe3y Ta
CHHTE3Y MO03aKJIITHHHOTO MaTpukcy. Came ToMy mpo-
rectarcHHu koMmoreHT MI'T Bizmirpae KJIrOUOBY pOJIb
y NOTEHIIITHOMY BIUIMBI Ha AMHAMIKY PO3MIpiB BY3IiB.
KpiM Toro, y TkaHMHI MIOMH BUSBIICHO MiJBHUILEHY
YYTJIUBICTH /10 JIOKAIGHOTO IIEPETBOPEHHS aHAPOTEHIB
B E€CTPOTCHM 3a YYacTIO apoMaTasd, IO JOAAaTKOBO
MiATPUMYE TIPOJTi(pepaTHBHI POIIECH HABITH MPHU 3HU-
JKEHOMY CHCTEMHOMY PiBHI CTEPOI/IiB Y HOCTMEHOMAY31
[ 1,5].

PecTtpocriekTiBHI Ta MPOCIEKTHUBHI TOCIIIKCHHS
MOKa3yIOTh , M0 Y OLIBMIOCTI MALIEHTOK 3HAYHOTO
30inbIIeHHsS 00°’€eMy MiOMH He BimsHauaerbes. Lle
3YMOBJICHO THM, II0 CYYacHi CXeMH Tepallil BUKOpH-
CTOBYIOTh MOMIpHI JJO3U €CTPOTEHIB 1 MporecTareHiB, a
TaKo»X KOMOIHOBaHI PeXMMH BBEJCHHS, 1110 3MEHILYE
pusuk mpodidepari [ 8,9].

BaxnMBHM KITIHIYHUM acleKTOM € PeryIspHUi
yIBTPa3BYKOBHH MoOHiTOpHHT. Ha nmouaTkoBoMy ertarri
Teparmii JOIIBHO TPOBOJUTH KOHTPOJIb KOXHI 3—6
MICSIIB 3 MOJAJBIINM LMIOPIYHUM CIIOCTEPEKEHHSIM 3a
YMOBH CTaOUTPHUX MOKa3HUKIB. OIiHIN TiAIATa0Th HE
JIMIIE PO3MipH BY3MiB, ajie i CTpyKTypa MiOMeTpito Ta
CTaH eHJOMEeTpis. Y pasi BUSBICHHS MPOTPECYIOUOTO

30UTBIICHHS BY31iB 200 mosiBu cuMnToMiB MI'T mmimis-
rae KOpeKIlii.

He menm 3naunmMuM € mindip ropMoHiB. Pexim
BBE/ICHHS, /1032 Ta TUI IPOTECTarcHy, BPaXxOBYIOUH
pOo3Mip By3JIiB, HasBHICTh CHIMIITOMIB Ta CYIYTHIX 3a-
XBOPIOBaHb. Y BHIQJIKy IPOIPECYIOYOro 301IbLICHHS
By3niB MI'T cnin kopuryBath abo THMYacoBO
BiaMiHuTH [6].

BucnoBknu. Tpusaine 3acrocyBannst MI'T y xiHox
i3 0E3CHMITOMHOIO MIOMOIO MaTKH y IIOCTMEHOIay3i
3a3BHYail HE MPHU3BOAUTH IO KIIHIYHOTO 3HAYYIIOTO
30iLIBImIeHHS 00’ €My By3iiB. Pu3nk pocty mMiomu 3aie-
JKUTD BiJ 03U Ta THILY IpOTecTareHy, Toxi sk Gopma
BBEIICHHS €CTPOTEHY 3HAYyIIOrO BIUIMBY HE Mae.
HeoOxigHmii peryisipHUid yIbTpa3BYKOBHI MOHITO-
PHHT IIPOTATOM 3-6 MICHIIB HA IIOYaTKOBOMY eTalli Te-
pariii Ta Ip¥ MOsIBI CUMIITOMIB. [HIUBIAyansHUi iadip
Tepamii Ta IMHAMIYHE CHOCTEPEXKEHHS J03BOJIAIOTH
OesneuHo 3actocoByBatd MI'T y kiHOK i3 MiOMOIO
MaTKHU.
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BAKIIMHOKEPOBAHI THOEKIII YV JITEMN (KIP, KPACHYXA, ENIJIEMIYHUI TAPOTHT,
BITPSIHA BICITA): CYYACHI ENIEMIOJIOTTYHI TEHAEHLUI, KJIITHIYHI OCOBJIUBOCTI TA
MPO®LIAKTHKA (OTJISI JITEPATYPH)
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Artysiuk Maksym Oleksandrovych
Horbatyuk Inna Borysivna

VACCINE-PREVENTABLE INFECTIONS IN CHILDREN (MEASLES, RUBELLA, MUMPS,
VARICELLA): CURRENT EPIDEMIOLOGICAL TRENDS, CLINICAL FEATURES AND
PREVENTION (LITERATURE REVIEW)

Anomauin

Y cmammi yzacanvueno cyuachi 0ani yjo0o 8aKyuHoKepo8anux ingexyiu y oimeil, 30kpema Kopy, KPACHYXU,
enioemiuno2o napomumy ma eimpanoi eicnu. IIpoananizogano 3minu enioemionozii yux 3axeo0poeans y NOCMNa-
HOeMiuHUll nepiod, Poib 3HUINCEHHS OXONIEHHS 6AKYUHAYIEIO MA (PeHoMen «iIMyHHO20 6opayy. V3azanvheno cy-
Y4acHi 00CAIO0JICEHHSI OCMANHIX N AU POKI8 U000 KIIHIUHUX NPOs6I8, YCKIAOHEeHb, Ni0X00i6 00 JiacHOCTMUKY Mma
npoghinaxmuxu. Iloxazano, wo nonpu HAsLGHICMb eHeKMUGHUX aKYUH, Yi IHPEKYI] 3aTUUAOMbCS AKMYATbHOIO
npobaemoro nediampii uepes nepioOuyHi cnaiaxu ma HeOOCMamHill pigens IMyHI3ayii.

Abstract

The article summarizes current data on vaccine-preventable infections in children, including measles, ru-
bella, mumps, and varicella. Changes in epidemiology in the post-COVID period, the role of declining vaccination
coverage, and the phenomenon of “immune debt” are analyzed. Recent studies from the last five years on clinical
features, complications, diagnostics, and prevention are reviewed. Despite the availability of effective vaccines,
these infections remain a significant pediatric concern due to periodic outbreaks and insufficient immunization

coverage.

Kniouosi cnosa: xip, kpacuyxa, napomum, impauna 6icna, axkyunayis, oimu, iH@eKyilini 3aX80pi06aHHsl,

iMynnui 6ope

Keywords: measles, rubella, mumps, varicella, vaccination, children, infectious diseases

AKTyaJlbHIiCTh NPOGJIeMH

BakuHokepoBaHi iH(EKHii 3aJIMIIAI0OTECS BaX-
JIMBOIO IPOOJIEMOI0 CydyacHOi meaiaTpii, He3BaXKaroun
Ha HasBHICTb e(eKTUBHHX 3aco0iB crenudidaol
npodinakTuky. 3a OCTaHHI POKU CIIOCTEPIra€Thes 3po-
CTaHHS 3aXBOPIOBAHOCTI Ha Kip Ta iHmI iHpekmii, mo
OB’ sI3aHO 31 3HMKEHHSAM PiBHS BaKIMHAILi1, TOPYIICH-
HAM KaJeHIapiB IIEMUIeHb Ta BIUIMBOM TMaHIEMIi
COVID-19.

[licna 3HATTS KapaHTHHHAX OOMEXEHb BiI3Ha-
YaeThCsl BITHOBJICHHS UPKYJIALIi 30y THHUKIB 13 OUIBHII
BUPKEHUMH KITIHIYHUMH ITPOSIBAMH, 1110 YACTKOBO I10-
SICHIOETHCS HAKOITMUYCHHSIM CIIPUHHATINBOTO KOHTHH-
TCHTY JIITCH.

Enigemiosnoriuni Tenaenuii (2020-2025)

CyuyacHi JOCIIKEHHS IEMOHCTPYIOTh 3HIKEHHS
IJI00aJIBHOTO OXOIUIEHHS BAaKLMHALIEIO, IO MPU3BO-
JIUTH J10 NIEPIOIMYHNX CIIajaxiB KOpy Ta iHIINX iH]EK-
.

Kip 3ammmaerscst ogHIM 13 HafOiIBII KOHTAT103-
HUX 3aXBOPIOBaHb i3 0a30BUM PEIMPOAYKTHBHUM HUHC-
noMm (Ro) 12—18. HaBiTh He3HauHEe 3HM)KEHHS PiBHS
BaKI[MHAI[1 MPU3BOIUTH JI0 3HAYHOTO ITiJIBUIICHHS PH-
3UKY CIajaxiB.

BitpsiHa Bicma xapakTepu3yeThcsi BHCOKOIO IO-
LIMPEHICTIO cepel HiTed, a B KpaiHax 0e3 pyTHHHOI
BaKIMHAI] — MPAKTUYHO TOBHUM iH(iIKyBaHHAM IO
MiJTITKOBOTO BIKY.

Jy1st KpacHYXH Ta NapoOTUTY XapaKTepHI CHOpau-
YHI BHIAJKH Ta JIOKAJIbHI CITajaxu, M0 CBIAYUTH MPO
HEJIOCTaTHIN KOJIEKTUBHHUMA IMYHITET.
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Kuiniuni ocodamuBocti indexuiit

Kip

Kip xapakrepu3yeTbcsi BHCOKOIO rapsdKoro, KaTa-
paIbHUMH SBHINAMH, KOH IOHKTHUBITOM Ta THIIOBHM
MAaKyJIONIAy/Ib03HAM BHCHUIIOM. Y CKJIQIHEHHS BKIIO-
YarTh MHEBMOHIIO, eHIIe(aTIT Ta MATOCTPHUIl CKIEPO-
3yrouunii naHeHuepaIiT.

Kpacnyxa

[epeOir y miTeii 3a3BU4ail JIETKHiA, OJHAK 1H(EK-
Iisl Ma€ 3HAYCHHs Yepe3 PUBUK PO3BUTKY BPOKEHOTO
CHHIIPOMY KpPacHYXH IpH iH(iKyBaHHI BaTiTHUX.

Eninemiunuii naporut

OCHOBHUMH TIPOSIBAMH € YPa)XCHHsI CIIMHHUX 3a-
JI03, JINXOMAaHKa, 1HTOKCHKAIlisA. YCKIaIHEHHS BKJIIO-
Yar0Th MEHIHTIT, OPXiT, TAHKPEATHUT.

Birpsna Bicna

XapakTepuzyeTbCcs  MOJIMOP(QHUM  BHCHUIIOM
(nsiMu, mamnysM, BE3WKYNH, KipOUKH) Ta CBepOekKeM.
VYcknannenns: OGakrepianbHi iH(eKUil mIKipu, MHEB-
MOHisI, CHIE(aTIT.

CyyacHi naHi cBig4ath mpo 30UIbIICHHS YaCTOTH
YCKJIQHEHb Y JIITeH CTapIIoro BiKy Ta HEBaKI[MHOBA-
HUX 0cCi0.

Jiarnocruka: cy4acHi miaxoau

HiarHocTHKa Oa3yeThCs HA KIIHIYHIA KapTHHI Ta
1a00paTOPHOMY IIiITBEP/KEHHI.

CyuacHi METO/IM BKITFOYAIOTh:

e [IJIP-miarHOCTHKY JUIsl BUSIBIICHHS BipyCHOT
PHK/JTHK

e cepouoriuni gocnimxenus (IgM, 1gG)

®  MOJIEKYJIIPHO-TEHETUYHI METOIH

3acTocyBaHHSI BHCOKOYYTJIHMBHUX METOJIB JI03BO-
JIsi€ TBHUKO MiATBEPAUTH JiarHo3 Ta 3armo0irTH MOMIH-
PEHHIO 1H(EKIII.

[podinakTuka Ta BAKUMHALLS

BaknuHariis € 0CHOBHUM METOIOM MPO(DiTaKTHKH
BaKIIMHOKEPOBAaHUX 1H(EKIIIH.

Kom6inoBana Bakiuua (KIIK — xip, maporwr,
KpacHyxa) 3a0e3reuye BUCOKUI piBeHb 3axucTy (<95—
98%).

BakiuHaliiss npoty BITPSHOT BiCIIM 3HAYHO 3HU-
JKYE PU3HK TSDKKOTO Iepediry Ta ycKiIaaHeHb.

Cy4acHi pekoMeHAalli1 HaroJOUIyIoTh Ha:

® JIOTPUMaHHI KaJeHaaps WEeIIeHb

e mpoBeneHHi catch-up BakmmHaIi
e IMIiJBUIICHHI PiBHS AOBipH 0 iMyHi3allii

IIpodaema
aeMiuyHMi nepiojg

Micns manpemii COVID-19  cnoctepiraerbes
HAKOMHWYCHHS CIPUIHATIMBOIO HACEICHHS, IO TPU3-
BOJIUTH JIO 3pOCTaHHS 3aXBOPIOBAHOCTI.

e siBUIIIE MOSICHIOETHCS 3MEHIIICHHSIM KOHTAKTY 3
IHQEKIITHIMU areHTaMH Mij] 9ac KapaHTUHY Ta MOopY-
IICHHSAM TpadikiB BaKIIMHAIII.

iMmyHHoro 0opry Ta moCTHaH-

BucHosBku

BaknnHokepoBaHi iH(peKIil y AiTel 3aIumarThes
aKTyaJbHOIO IMPOOJIEMOI0 CYJacHOi MEOUIWHU. 3HU-
JKCHHs pIBHSA BaKIMHAIll, 3MiHH emigeMionorii Ta
BiwmB nanaemii COVID-19 npu3BoasaTh 10 3pOCTaHHS
3aXBOPIOBAHOCTI.

[TigBHUIIICHHS OXOIUICHHS BaKIMHAIIE, YIOCKO-
HaJICHHs TIarHOCTHUKHU Ta 1H()OPMYBaHHS HACEJICHHS €
KJIFOYOBUMH HarpsiMKaM# Npo]iTakTHKY.
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KARTAGENER SYNDROME IN CHILDREN: CURRENT INSIGHTS INTO MOLECULAR
MECHANISMS, DIAGNOSTIC ALGORITHMS, AND LONG-TERM MANAGEMENT
(LITERATURE REVIEW)

Anomauis.

Y ecmammi nasedeno Oawi wooo cmanoapmusayii diacnocmuunux Kpumepiie cunopomy Kapmacenepa y
oimeil (3oxpema, BEAT-PCD TEM criteria ma mexniunuti cmanoapm ERS wooo nazanvnozo oxcudy azomy), a
MAKOIC Yy PO3YMIHHI 2eHeMUUHOL 2emepo2eHHOCE ma Mexanizmie hopmysanns genomuny. Agmopamu y3azany-
HEHO CYYACHI 00CNIOdCeHb OCIMANHIX N SIMU POKI6 000 namozenesy, KIiHiuHoi cmpamuikayii pusuxy, 1abopa-
MOPHO-IHCMPYMEHMANbHOI éepu@irayii ma npuHyunie 00620mpueano2o éedenis dimet i3 cunopomom Kapmaee-
Hepa.

Abstract.

The article provides data on the standardization of diagnostic criteria for Kartagener syndrome in children
(in particular, BEAT-PCD TEM criteria and ERS technical standard for nasal nitric oxide), as well as on the
understanding of genetic heterogeneity and mechanisms of phenotype formation. The authors summarize modern
research of the last five years on pathogenesis, clinical risk stratification, laboratory and instrumental verification

and principles of long-term management of children with Kartagener syndrome.

Kniouosi cnosa: nepsunna yuniapua ouckinesis, cunopom Kapmaeenepa, oponxoekmasu, oKCUo azomy,

eNeKMPOHHA MIKPOCKONIsl, Oimu.

Keywords: primary ciliary dyskinesia, Kartagener syndrome, bronchiectasis, nitric oxide, electron micros-

copy, children.

[lepBuHHa IUTIapHA AWCKiHE3iS HAJEKHUTH [0
TPYIIH CIIAAKOBUX MOTIJIFHHX IHITIONATIH 1 XapaKkTepH-
3y€ThCs MOPYIIEHHSIM CTPYKTYpH abo QyHKUii pyxim-
BUX BIHOK €TI0 TUXATBHAUX NUIAXIB. 32 CydaCHUMHU
eI1iIeMIOJIOTIYHUMHM OLiHKaMu, yactora PCD crano-
BUTH npr6au3Ho 1:10 000-1:20 000 HOBOHApOIKEHUX,
OJTHAK peajbHa MOIIMPEHICTh IMOBIPHO BHINA Hepes3
HexiarHoctoBaHi Bumagku. Cunapom KaprareHepa e
kiaiHigHUM miaTunoM PCD, npu sxomy nedekt Mmyko-
[ITIAPHOTO KIIIPEHCY MOEJHYETHCS 3 AaHOMAIIEIO JTiBO-
MpaBoi OCi Tiia, M0 3yMOBIIOE J3epPKAJIbHE PO3TAIILy-
BaHHS OpraHiB.

AxTyanpHiCTh TNpoOeMH B TediaTpii BH3HAa-
YaeTbCs THM, IO IATOJOTIYHUHM IIPOLEC PO3MOYH-
HaeTbCsl 3 HApO/DKEHHs, ane (opMyBaHHSA OpOH-
XO€KTa3iB Ta (YHKIIOHAIFHUX OOMEXEHb BinOy-
Ba€TBhCSA IMOCTYMOBO. JIOCTIIKEHHS OCTaHHIX POKIB
T IKPECITIOIOTh, 10 3aTpUMKa JIIarHOCTUKH
aCOILUIOETHCH 31 IMIBHAIMINM 3HIKEHHSIM IIOKa3HHUKIB
(dyHKIIIT IeTeHb Ta OLTBIIOI YaCTOTOKO 3arOCTPEHb Y
MiUTITKOBOMY BIiIIi.

I'eneruyHa Ta MoJleKyJsipHA OCHOBA. 3a Jaa-
HuUME orirsiniB 2020-2025 pokiB, izeHTH(]IKOBAHO TO-
Haja 50 reHiB, MyTallii sIKUX acoliiioBaHi 3 (PEHOTUIIOM
PCD. BinbmicTh BHIIAQAKIB MalOTh aBTOCOMHO-peEIe-
CHBHHH THI ycnajakyBaHHs. MouyeKysspHi JedeKTH
CTOCYIOTHCS] KOMIIOHEHTIB aKCOHEMH BiHKH (30BHILIHIX
Ta BHYTPIIIHIX TUHETHOBUX PYUYOK, PaliaJIbHUX CIIHIIb,
LHEHTPAIBHOI ~ Tapu  MIKpOTpPyOOUOK), O1nKiB,
BIAMOBIAAIEHUX 32 30MpaHHs TUHETHOBUX KOMILJIEKCIB,
a TaKOX PETYJISATOPHUX CTPYKTYp, IIO 3a0e3NeUyIoTh
KOOpIMHAIIII0 OUTTS BIHOK.

IMopymenns ¢yHKnii BiOK TPU3BOAUTH 10 3HH-
JKCHHSI IIBUAKOCTI Ta KOOPIHMHAIT MYKOIMITIapHOTO
TpaHCIOPTY. SIK HACNiZOK, y MPOCBITI OPOHXIB HAKOIIH-
YyeThCsl B SI3KUH CceKpeT, GopMyeThCcsi MIKpOOHA KO-
JIOHI3allisl, aKTUBYETHCSI XpOHIUHEe HEHTpo(dinbHe 3ama-
JICHHSI Ta peMoJieIoBaHHs OpoHxianpHOi cTiHku. Cy-
YacHI JOCHI/DKEHHS JEMOHCTPYIOTh, MO0 BXE B
JUTSIOMY Billl MOXKYTh BHSIBISITUCS] O3HAKU CTPYKTYP-
HOT niepe0y10Br OPOHXIB 332 TaHUMHU BHCOKOPO3IIITHHOL
KT.
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@DeHOMEH situs inversus IOACHIOETbCS JAHNC-
(dyHKITiEIO crienianizoBaHuX eMOpiIOHATFHUX BY3JIUKO-
BUX BIHOK, sIKi 3a0e3meuyroTs (popMyBaHHS JiBO-TIpa-
BOTO rpajieHTa CUrHaiiB. Y pasi X Hee(eKTHBHOCTI
MPOCTOPOBE PO3TallyBaHHs OPraHiB CTa€ BUIAIKOBHM,
mo 3yMmMoBIoe npudbausHo 50% dactoTy Jarte-
paiizauiiHux aHomalii cepen mamienTis i3 PCD.

JiarHocTuyHi miaxoau: craHaapTu3anis Ta aji-
roputMmizamisa. CyyacHa KOHIENINS IiarHOCTHUKH
IPYHTYETbCS Ha TOEIHAHHI KITIHIYHOI OIlIHKK Ta
cIemniaai30BaHnX METOIB.

Hazanpauit okcun azoty (nNNO) BU3HAHO OTHUM 13
KIIFOYOBUX CKPUHIHTOBUX TeCTiB. TeXHIUYHUIA CTaHAAPT
ERS (2023) Ta iforo y3aramsHerHs (2025) Haromomry-
I0Th Ha HEOOXITHOCTI CTAaHJIapTH30BAaHOTO BUKOHAHHS
NpoLEeAypH, BKIIOYAIOYM THI aHali3aTopa, MEeTo]
acmipamii Ta AuXanbHi MaHeBpH. Y OUIBIIOCTI JiTei
crapme 5 pokis i3 PCD pini nNO € cyTTeBO 3HMXKE-
HHMHU MOPIBHSHO 3 KOHTPOJIBHOK MOMYJISILIEO.

TpancwmiciitHa enexTporHa Mikpockomis (TEM)
3aITUIIAETHCS BAXIIMBUM IHCTPYMEHTOM MOpP(hOIIoTiv-
HOi Bepudikamii. MixHapogauii koHceHcyc BEAT-
PCD (2020) 3anpoBague yHipiKOBaHI KpUTepii OMUCY
IeQeKTiB, M0 3MEHIIMIO BapiadembHICTh iHTEpIpeTa-
i1 pe3ynbTaTiB MiX Ja00paTopisMu.

'eHeTnuHe TecTyBaHHS Jenali dYacTime iHTe-
IPYETHCS B JIarHOCTUYHHUK alnroput™. BusBneHHs ma-
TOreHHHX a0o ¥MOBIPHO NAaTOTCHHHX BapiaHTIB Yy
MOEJHAHHI 3 KIIHIYHUMHA JaHUMH IIIBHUIIYE MO-
CTOBIPHICTB JliarHo3y.

BucokomBukicHa BiZI€OMIKPOCKOISl Ta iMyHO-
(yopecueHTHHI aHaNi3 JOMOMAararTh  OIIHUTH
(hyHKIIOHATBHI Ta CTPYKTYPHI XapaKTEPUCTHKH BiOK.
Cyu4acHi OTJISIAM MiJKPECIIO0Th, 110 KOAEH METOJ He
€ abCONIOTHUM ‘30JIOTHIM CTaHAApPTOM™, TOMY pPEKo-
MEHIOBAaHO MYJIBTHKOMIIOHCHTHHH Winxim y pede-
PEHTHHX LIEHTpax.

IpuHuMNU BefeHHS] Ta [IOBroTpPHBAJIOl Te-
pamii. Jlani anrmomoBHuX myOmikamii 2020-2025
POKIB y3rOJUKYIOTBCSI B TOMY, 1110 OCHOBOIO MEHEJK-
MEHTY € paHHIl 1 OCTIHHUI KOHTPOJIb OpOHXOJIeTreHe-
BOT'O IIPOLIECY.

[{onenna OpoHxianbHA (i3ioTeparris cripsiMOBaHa
Ha ONTHUMI3aIlil0 PEHAXy CEKPeTy Ta MpoQiIaKTUKY
IHQEeKUiiHUX 3arocTpeHb. BUKOPHCTOBYIOThCS TeX-
HIKH MO3UTUBHOTO EKCITIIPATOPHOTO THCKY, aBTOT€HHUH
JpeHaX, IHraJsuii rinepTOHIYHUX PO3YHHIB.

AnTnbakTepianbHa Tepamis IPU3HAYAETHCS 3
ypaxyBaHHSIM KIIIHIKM 3arOCTPEHHS Ta pPE3yIbTaTiB
Mikpobionoriunoro moniTopuary. Koncencyc BEAT-
PCD (2021) neranpHO omumcye MiAXogu A0 iHGEK-
MIHHOTO KOHTPOJIIO, BKIIOYAIOYM MPODITaKTHIHI 3a-
XOJM Ta cTparerii 3anobiraHHs mepexpecHiil nepexadi
MaTOTEHiB.

Perynspuuii JIOP-cynpoBiz i aynionoriyHuil KOH-
TPOJIb € HEBil'EMHUMHU KOMITOHEHTAMH BEJICHHS. Y 4a-
CTHHHM NAaLi€HTIB PO3MISAAETHCS TNUTAHHS BCTAHOB-
JICHHS] BEHTHJISILIHHUX TPYOOK 3 ypaxyBaHHIM PH3HKY
XPOHIYHUX BUJILICHB.

Baknunaris BiImoBigHO 4O HAIIOHAJBHAX KaJIEH-
JIapiB, MiHIMI3alis BIUIMBY TIOTIOHOBOTO UMY,
miaTpuMKa (i3MYHOI AKTHBHOCTI Ta HYTPUTUBHHN
MOHITOPUHT TaKOX BiIIrpaloTh BayKJIUBY POJb Y JIOB-
TOTPUBAIIOMY TPOTHO3I.

Ycekaaanennsi ta mporno3. IlporpecyBaHHs
OpOHXOEKTa31B 3aJMIIAETHCS TOJOBHUM (hakTopom
3HW)KEHHS JiereHeBoi GyHkuii. JlocniKkeHHs: ocTaHHIX
POKIB IEMOHCTPYIOTb, 1[0 PAaHHE BIPOBADKCHHS Pery-
nsapHOi (i3ioTeparii Ta axekBaTHe IKyBaHHA 3a-
TOCTPEHb AaCOIUIOETHCA 31 CTaOUTBHIINMHU TOKa3HU-
kamu ODPB1 y nuTsdoMy Ta TiAITITKOBOMY BIITi.

Y mepcneKTHBi JOPOCITi MAIlieHTH MOXYTh CTHKA-
THCS 3 IpodireMamMu (PepTHUITBHOCTI, 1[0 3yMOBJICHO Jie-
(exTaMH PYXJIMBOCTI CHEpMAaTOo30i1iB ad0 IOpyIIeH-
HSIM TpaHCHOPTy oouuTiB. ToMy MiUTiITKOBHH BiK € OII-
THMaJIbHUM HepiOI[OM JJISL T'€HECTHUYHOI'O
KOHCYJIbTYBaHHsI CiM 1.

BucnoBkn. Cunapom KaprareHepa € KiiHIYHO
3HAYyIlUM  BapiaHTOM  IE€PBUHHOI  LJiapHOI
JUCKiHe3ii, Mo MaHiecTye 3 paHHBOTO JUTHHCTBA 1
moTpeOye BHCOKOI HACTOPOXKEHOCTI 3 OOKy JiKapiB.
CydJacHUI MiAXig 10 BENCHHS IPYHTYETHCS HA MYJIBTH-
MUCHUIUTIHAPHIA MOJENi, paHHBOMY CTapTi pecIipa-
TOPHOI (hizioTeparii Ta CHCTEMHOMY KOHTPOJIL iH(pEK-
i1, 10 JJO3BOJISIE CIIOBUILHUTH NPOTPECyBaHHS OpOH-
XOEKTAa3iB 1 MOKPALIUTH JOBIOTPUBAJINI MPOTHO3.
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TETANUS VACCINATION IN PREGNANT WOMEN: A SYSTEMATIC REVIEW AND META-
ANALYSIS OF THE WORLD LITERATURE

Anomauin:

Jlana poboma npucssiuena cucmemMamuyHOMy 02150y Mad Mema-anaiisy pakxmopis, uwo niusawms Ha 0Xo-
NJIeHHs 6AKYUHAYIETO NPOU NPABYsL ceped 8aimHUX JHCIHOK Y ceimi. [Ipoananizosano 31 docnioxcenns (3 axux 20
BKIIOUEHO 00 Mema-ananisy), wo oxonaoms nepioo 0o mpasus 2020 poxy. Bcmanognieno kuoyo8i npeoukmopu
6aKyuxayii: KiibKicmov 6i3umie 00 JAiKaps, 6ik mamepi, npogheciiine KOHCYIbMYSAHHS MA NONepeoHili 00Ci0
imyHizayii. Ompumani pe3yibmamu niOKpecuioioms HeoOXIOHICMb IHMe2PO8aHux cmpameziti 05t 00CSCHEHHsL 210~
banvhoi eniminayii npasys.

Abstract: This work is devoted to a systematic review and meta-analysis of factors influencing tetanus vac-
cination coverage among pregnant women worldwide. We analyzed 31 studies (of which 20 were included in the
meta-analysis) covering the period up to May 2020. Key predictors of vaccination were identified: number of visits
to the doctor, maternal age, professional counseling, and previous immunization experience. The results highlight

the need for integrated strategies to achieve global tetanus elimination.

Knrouosi cnoea: npaseyb Ho6oHApOOANCEHUX, BAKYUHAYIA 6ALIMHUX, NPASYESUT AHAMOKCUH, MEMA-AHAI3,
2pomadcvke 300pog's, npenamanvruil do2nao, Clostridium tetani, inynizayis, céimosa rimepamypa, oxonienns

8AKYUHAYIETO.

Key words: neonatal tetanus, vaccination of pregnant women, tetanus toxoid, meta-analysis, public health,
prenatal care, Clostridium tetani, immunization, world literature, vaccination coverage.

Beryn. [IpaBens — e roctpe iH(ekuiiiHe 3aXBO-
PIOBaHHSI, CIIpUYNHEHe ek30TokcuHOM Oakrepii Clos-
tridium tetani, sike Bpakae HEpBOBY CHCTEMY Ta Xapak-
TEPU3YETHCSI BUCOKUM PIBHEM JieTabHOCTI. OCKUIBKH
30yTHHK € TIOCTIHUM KOMIIOHCHTOM JIOBKLJIJISI, TIOBHA
epajiuKallis 3aXBOPIOBaHHS HEMOJJIMBA, TOMY BaKIU-
HAIllS 3aJIUIIACTLCS CAMHAM HAOIMHUM METOIOM KOH-
Tpomo. Pm3uk iHGiIKyBaHHA NOIIMPIOETHCS Ha BCI
BIKOBI TPYITH, BKIIOYAIOYH BATiTHUX JKiHOK Ta HOBOHA-
PODKEHUX, OCOOJIMBO 32 YMOB HEJOTPUMAHHS Tiri€HH
mijx gac mojoris. [1, 2]

3a ocTaHHI JECATHIITTS CBIT JOCAT 3HAYHOTO MPO-
rpecy: BIPOBA/KEHHS CTPATET1H KOHTPOIIIO J03BOJIMIO
3HU3UTH CMEPTHICTh BiJi HEOHATAJIHHOTO MpABI Ha
96% y nepioxn 3 1988 mo 2015 poku. CtaHOM Ha JTHIICHB
2019 poky xBopoOy Oyio eniMiHOBaHO y 12 perioHax
cBity. [Ipore B 6araTtbox KpaiHax MOKa3HUKH BaKI[MHa-
i1 3aJIMIIaI0ThCs HEPIBHOMIPHUMH, IO BKa3ye Ha ic-
HYBaHHSI CHCTEMHOI HepiBHOCTI. [3,4]

3rigHo 3 pexomennanismu BOO3, ocHOBHI cTpa-
Terii MOoJIaHH XBOPOOH BKJIIOYAIOTH IMYHI3alliI0 Ba-
TITHUX, BaKIWHALIIO JXIHOK PENpOJyKTHBHOTO BiKy B
30HaX PU3WKY, aKTUBHUH HaIJIs/L Ta HOKPAIEHHS Tirie-
HIYHUX MPaKTHK NPH HAPOPKEHHI IUTHHU. JloBeneHo,
110 BBEAEHHS JIBOX 103 BAaKLIMHM BariTHUM 3HIKYE
CMEpTHICTh HEMOBIIAT BiJ mpasiyd Ha 94%. 3, 5]

Merta gocaigkennsi: MeToro [[b0T0 JOCHTIIKEHHS
Oyi10 BU3HAUUTH BIUIUB Pi3HUX COMLiaJbHO-AEeMorpadi-
YHHX Ta KIIHIYHUX (aKTOpiB HA PiBEHb OXOIUICHHS Ba-
KIMHAINEI0 TIPOTH MPaBI Cepej BariTHUX JKIHOK Ha
OCHOBI cHCcTeMaTH3alii JaHuX CBiTOBOT JliTeparypu. [3]

Marepiaan ta merogu: CrucTeMaTHyHUA OIIIAL
Ta METa-aHaJi3 MPOBOIIIUCS IUIIXOM IMOIIYKY B Oa3ax
nanux EMBASE ta MEDLINE (Pubmed). ITomrykosa
CTpaTerisi OXOIUIIOBAJIa TEPioJ] BiJ MOYATKYy BEACHHS
6a3 1o TpaBHsa 2020 poky 63 MOBHUX 00OMEXeHb. [3]




42 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #7 (272), 2026

Jlist 006poOKH JaHWX BUKOPUCTOBYBAIUCS MOZCII
3 (pikCOBaHUMHU Ta BUTIAJKOBAMHU €(PEKTaMH 3aJIEKHO
BiJl CTYTICHS TETEPOTEHHOCTI, SIKY OI[iHIOBAJIM 32 JOTO-
Moroto [>-tecty. Pesynbratn anami3y mpencraBiieHi y
¢opwmi 3rpynosaHoro BigHomeHHs mraHcis (OR) i3 95%
noBipunmM iHTepBanoM (CI). PiBens cratuctuuHoi 3Ha-
qymocTi 0ylio BcTaHoBIIeHO Ha no3Haui 0,05. 3aranom
Oyuo BusiBiIeHO 14 349 opuriHanbHuX cTaTel, 3 sikux 31
JIOCIIJKEHHST BIATIOBIAI0 KPUTEPIsSIM BKIIOYEHHS, a
nani 20 poOiT Oyau BHKOPUCTaHI OE3MOCEepPEeIHBbO IS
MeTa-aHaui3y. [3]

PesyabraTu nociaigskeHHs Ta iX 00roBoOpeHHS:
AHai3 OTpUMaHMX TaHUX HPOIEMOHCTPYBaB 3HAYHY
KOPEJIAIiI0 MK CTaTyCOM BaKIWHAII{ Ta HU3KOIO KITi-
HIYHUX 1 comiambHUX (akTopiB. HaitOinpm BaromMum
YUHHUKOM BUSIBUJIOCS OTPUMaHHs Ipo(eciiftHuX nopaj
II0JI0 BaKIMHAIIT Bl MEIUYHOTO IEPCOHANY: IAHCH
Ha IMYHI3aLliI0 y )KIHOK, SIKi OTPHMAaJIU TaKe KOHCYJbTY-
BaHHs, Oymu B 9 paziB Bumumu (OR: 9.00; 95% CI:
1.81-44.75). [3]

[To3uTHBHUI 3B'130K TaKOXK OYyJI0 BCTAHOBJICHO 3
MIOTIEPEIHIM JJOCBIIOM IMYHI3amii: *KIHKH, SKi paHime
BaKIMHYBAJINCS TPOTH Tpumy, y 5,87 pasa dacrime
OTPUMYBAJIH IIETUICHHSI BiJl TIPABI ITiJ] YaC BariTHOCTI
(OR: 5.87; 95% CI: 1.39-24.73). BasxiuBy poJib Bizir-
pa€e pETYISPHICTh MEAWYHOTO CHOCTEPEKEHHS: BHUILA
KIJIbKICTh NPEHaTalbHUX BI3UTIB MOJBOIOE IIAHCH Ha
BakiuHanito (OR: 2.00; 95% CI: 1.17-3.42). [3]

Cepen nemorpadivyaux (GakTopiB 3HAYYIIUMHU BU-
sBuiMcs crapinii Bik Matepi (OR: 1.24; 95% CI: 1.02—
1.50) Ta ciMeiiHui CTaTyC — OMMHOKI YKIHKU JIEMOH-
CTpYBaJIM BHIILY CXWJIBHICTh JI0 BAKLIUHALT TIOPIBHIHO
3 THMH, XTO TiepedyBae y numobi (OR: 1.41; 95% CI:
1.20-1.65). [3]

OOroBOpEeHHS PE3YABbTATIB CBIMYUTH MPO TE, IO
HEpIBHICTh y BaKIMHAIIII 9acTO OOyMOBJICHA HE JIHIIE
€KOHOMIYHUMHU IPUINHAMH, a i JTIOTICTHIHUMH Ta OCBi-
THiME ¢akTopamu. Hocmimkennas B Ediomii mokasao,
10 cTpax MoOiyHNX e(peKTiB Ta BiACYTHICTH MEIIIHIX
LIEHTPIB € HETaTUBHUMH IPETUKTOPAMU, TOJI SIK PIBEHb
OCBITH Ta KUTBKICTh BI3UTIB JI0 JiKaps CYTTEBO MOKpa-
LIYIOTh CUTYaIlit. [3, 4, 5]

BucnoBkm: [IpuiHATTS pillIeHHS IIPO BaKIMHA-
LiFO IPOTH MPABIISI CEPE]T BATITHUX JKIHOK 3QJICHKHTH BiJ|
KOMIUIEKCY (paKTopiB, Jie IPOBIIHY POJb BiAirpae B3a-
€MOJISI 3 CHCTEMOI0 OXOpoHH 310poB'a. Ilpodeciiine
KOHCYJIbTYBaHHS, PETYJSPHUH NMpEeHATaIbHUNA TOTIIAL
Ta MO3UTHUBHUI MONIepeIHiN OCBiA iMyHi3aIil € Haiie-
(eKTUBHIIIUME IHCTPYMEHTAMH IiJBHIICHHS OXOII-
JICHHS IeTICHHSIMH. [3]

Po3yMiHHS IMX AETEpMIHAHT € HEOOXiTHUM Kpo-
KOM JUTs1 BIIPOBAXKCHHS [IJIbOBUX CTPATETii IPOMaICh-
KOTO 3JI0POB'S, CIIPSIMOBaHUX Ha TMOJ0JIaHHs Oap'epiB y
BaKIMHAINI Ta TOBHY €IIMiHAIiI0 MPaBI Y BCHOMY
cBiTi. [3, 4]
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STRATEGIES AND ALGORITHMS OF INTENSIVE THERAPY FOR HYPOVOLAMIC SHOCK IN
PATIENTS WITH SEVERE FORMS OF SHIGELOSIS

Anomauin:

Y pobomi npoananizoeano cyuacwi nioxoou 00 Kopexyii KpumuuHux CMmaHie, 3yMOGIeHUX 0eKOMNEHCOBAHOIO
empamoro piounu npu bayursapriu ousenmepii. OCHOBHY y8azy npuodiieHo ougpepenyitiosanomy niooopy ingysii-
HUX cepedosuy ma 4acosum pamxam eionosienns OLK 3 memoio 3ano0icants He360POMHUM 3MIHAM Y HUPKAX
ma mxanunax mosky. Hasedeno damni wjo0o onmumanbroeo no€oHanHs peziopamayii 3 emiomponHow mepanicio
6 yMosax nowtupenns pesucmenmuux wimamis Shigella. [1, 5, 8]

Abstract:

The paper analyzes modern approaches to the correction of critical conditions caused by decompensated
fluid loss in bacillary dysentery. The main attention is paid to the differentiated selection of infusion media and
the time frame for restoring BCC in order to prevent irreversible changes in the kidneys and brain tissues. Data
are presented on the optimal combination of rehydration with etiotropic therapy in conditions of the spread of

resistant strains of Shigella. [1, 5, 8]

Kmouosi cnosa: Shigella dysenteriae, oeziopamayitinuti wok, 600Ho-e1eKmporimHuil OUCOALAHC, POSHUH
Pineepa naxmam, cinosonemis, anmudiomuxope3ucmeHmuicmo, iH@y3itina cmpamezis, MemaboniyHull ayuoos,

MOKCUKO-EKCUKO3, HeBLOKNAOHA COMAMOJIO2Is.

Key words: Shigella dysenteriae, dehydration shock, water-electrolyte imbalance, lactated Ringer's solution,
hypovolemia, antibiotic resistance, infusion strategy, metabolic acidosis, toxic-exicosis, emergency somatology.

Beryn. lurenso3 (ou3eHTepis) NPOAOBKYE
MOCIIaTH YlIbHE MicIle B CTPYKTYpl iHBa3MBHUX KHIII-
KOBHX iH(]EKIIH, 0 CynpoBOIKYIOTbCS BUCOKHM PH-
3MKOM JIETaJIbHOCTI 32 YMOBH HECBOEYACHOTO HaJlaHHS
JonoMory. HaifOinbIn KpUTHYHUM CLIEHApieEM € PO3BH-
ToK jeriaparaniitnoro moky (Il crymens excukosy),
10 BUHUKAE BHACIIAOK HEBIAMOBIIHOCTI MK 00’ €MOM
[UPKYJIIOI0Y01 KPOBi Ta EMHICTIO CyIMHHOTO pycCIa de-
pes nmpoddysHy aiapero ta GiroBaHHs. [2, 7]

[TaTodi3ionoriuHOI0 OCOOMHMBICTIO MIMTENHO3Y €
HE JIMIIe BTpaTa i30TOHIYHOI piAWHY, a i IIHOOKe mo-
PYIIEHHSI MIKpOLMPKYIIALIT, 3yMOBJICHE €10 €K30TOK-
CHHIB, III0 MPU3BOJUTH JI0 KaINlIIPHOTO BUTOKY Ta CHC-
TemHofi rinonepgysii. [3, 9]

Mera pocrmimxenns: Kputuunuii aHamis ta cuc-
TeMaTH3allisl IPOTOKOJIB IHTEHCUBHOI Tepamii mpu Ti-

MTOBOJIEMIYHOMY CTaHI Y XBOPHX Ha IIUTENIEO3 IS OTI-
TUMI3aIlil HaJaHHs JJOTIOMOTH Ha TOCIITaTEHOMY CTalll.
[1, 6]

Marepiaim Ta Mmeroau: Byno mposeneHo peTpo-
CIEKTHBHUI aHaNi3 Cy4acHHMX KIIHIYHMX HACTaHOB
(WHO, NICE) Ta pe3yibraTiB 0CTaHHIX paHJ0Mi30Ba-
HUX JIOCIIDKeHb 100 €(PEeKTHBHOCTI KPUCTAIOIAHOT
miaTpuMKH. J{o yBaru Opanucst Hoka3HUKH cTabimizarii
TeMOJIMHAMIKH Ta BiJHOBJIEHHS KHUCIOTHO-TYXHOI PiB-
HOBarwm IIpH BUKOPHUCTaHHI PI3HUX TEPaNEBTHIHUX
cxeM. [4, 10]

PesynbraTn gociifkeHHs Ta iX 00roBopeHHs:

OcCHOBOIO Teparlii TpH1 BCTAaHOBJICHOMY JIeTiJpara-
LiHOMY IIIOLIl € HerailHa arpecrBHA BOJEMiYHA MiAT-
pumMka. CyyacHi MDXKHapOJHI CTaHAAPTH BKa3ylOTh HA
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nepesary 30aJaHCOBaHUX KPUCTAJIOIIIB TIepe]] 130TOHi-
YHUM PO3YMHOM HATPIiI0 XJIOPHIY, OCKIIBKH OCTaHHIN
MiABUIIYE PU3UK PO3BUTKY TiNEPXJIOPEMIYHOTO aIu-
mo3y. [1, 5]

[NeprogeproBuM 3aBIaHHSIM € «OOJIIOCHE» BBE-
JeHHs po3unHy Pinrepa nakrary abo anerary B 103i 30
MJI/KT IpOTSToM nepiux 30-60 XBUIIMH MiJ] KOHTPOJIEM
LEHTPaJIbHOTO BEHO3HOTO TUCKY Ta Aiypesy. [lonanbia
(aza perigparanii (70 MII/KTI') Ma€ TpUBaTH 10 MOBHOT
craliizalii apTepialbHOTO TUCKY Ta 3HUKHECHHS KITiHi-
YHHUX CUMITOMIB rinomnepdysii. [5, 9]

BaxnmuBuM IHCKYCIITHIM MUTaHHSM 3aJIAIIAETHCS
aHTHOAKTepiaNbHA MATPUMKA. 3 OTIAY Ha 3pOCTAIOTY
MAHTINOPE3UCTEHTHICTE OaraTbox mramiB Shigella spp,
eMIIipHUYHe TPU3HAYCHHS IIPernapaTiB (TOPXiHOIOHO-
BOTO pAxy abo nedanocnopunis 11 mokominHS Mae po-
3MIOYMHATHUCS MApaANIEIbHO 3 1H(Y31€0 AT 0OMEKEHHS
TPHUBAJIOCTI IHTOKCHKALIIHHOTO CHHAPOMY. [4, 6, 8]

OxpeMo cJ1iJ] 3a3HAYHTH, 1110 Y TAIIEHTIB i3 IIure-
JIbO30M YacTO CIOCTEpIiraeThcs KOMOIHOBAHUI Xapak-
Tep MIOKY (TiMOBONEMIYHHMN + i1H(EKIIHHO-TOKCHY-
HHI), 110 BUMara€ BKJIIOYEHHS 10 KOMIUIEKCY JIKY-
BaHHSA  DIIOKOKOPTHKOCTEPOigiB 32  JKUTTEBUMHU
MOKA3aHHSAMH JJIs cTaOuIi3aliil KamiIsapHOT MPOHUKHO-
cti. [2, 10]

BucHoBku: BupimajbHuM (pakTopoM BHKHU-
BaHHS NANI€EHTIB i3 geriaparaniiHuM mokoM npu
IHUreabo3i € mBuakicTs BinHoBaenHss OLK npotsi-
roM nepuoi ""3o0toi rommuu". [1, 3][lepesary ciig
HAJIaBaTH MOJIIOHHKM 30a7TaHCOBAHUM PO3UHHAM, IO

JIO3BOJISIIOTH OJTHOYACHO KOperyBaTH aedinuT o0'emy
Ta MetabomiuHui amumo3. [5, 7]ETiorpomnHa Teparis
Mae OyTH po3rodara HeraiHo micis crabimizanmii Bita-
TBHUX (QYHKIIN U1 IPUITMHEHHS MTATOJIOTIYHAX BTPAT
piguHU. [6, 8]
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INEPBUHHA TA BTOPUHHA AMEHOPES Y NIAJIITKIB: CYYACHI IIAXOAU 10
JIATHOCTHUKHU TA JIKYBAHHSA
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Yasnikovskaya Svitlana Mikhailovna

PRIMARY AND SECONDARY AMENORRHEA IN ADOLESCENTS: MODERN APPROACHES TO
DIAGNOSIS AND TREATMENT

Anomauisn:

Amenopes 8 nionimkogomy 6iyi € 0OHUM i3 HAUOILILUW NOWUPEHUX NOPYULEHD MEHCMPYATLHO20 YUKILY, WO
Modice c8i0uumu npo OUC@yHKYiI0 2inomanamo-2ino@izapHo-ae4HUK080i 0ci abo HAABHICMb eHOOKPUHHUX MA 2e-
HemuyHux namonoziu. Hespiricmv enOOKpuHHOI cucmemu, cmpec, nOpyuieHHs Xap4o8oi n08ediHKY ma HAOMIpHe
Qizuune HasanmasiceHHs y NiOAIMKI6 CHPUAIOMb PO3GUMKY K NEPBUHHOT, MAK i 6MOPUHHOI aMeHopel, wo nompe-
bye ceoecuacHoi diazHocmuku ma Kopexyii. Y cmammi po3zenaoaromscs cy4acHi nioxoou 00 0ideHOCMuKU amMeHo-
pel, BKIIUaryu 20pMOHATbHUL AHANL3, OYIHKY 6MOPUHHUX CIAMESUX 03HAK MA IHCMPYMEHMATbHI Memoou, maxi
5K YIbMPA38yKose 00CHIONCeHHs OPeanie Manioeo masa. Taxkodc ananizyromocs npo@ilaKkmuyni ma JikyeaibHi
Memoou, 30Kpema HOpMAni3ayis enepzemuuno2o OANaHcy, NCUXOMepanis, 20pMOHANbHA Mepanis ma Kopekyis
eHOOKpunHUX nopyuterv. Ocobauea ysaza npuoiinemvcs iHOugioyanizayii 6edenHst RIONIMKa 3 YPaxyeanHsm npu-
YUHU aMeHopel, COMAMUYHO20 CMAHY MA HAAGHOCMI CYNYMHIX eHOOKPUHHUX A60 MEMAOONIYHUX YCKIAOHEHD.

Abstract.

Amenorrhea in adolescence is one of the most common menstrual disorders, which may indicate dysfunction
of the hypothalamic-pituitary-ovarian (HPO) axis or the presence of endocrine and genetic pathologies. Immatu-
rity of the endocrine system, stress, eating disorders, and excessive physical activity in adolescents contribute to
the development of both primary and secondary amenorrhea, requiring timely diagnosis and management. This
article reviews modern approaches to diagnosing amenorrhea, including hormonal analysis, assessment of sec-
ondary sexual characteristics, and instrumental methods such as pelvic ultrasonography. Preventive and thera-
peutic strategies are also analyzed, including normalization of energy balance, psychotherapy, hormonal therapy,
and correction of endocrine disorders. Special attention is given to individualizing the management of adolescents,
taking into account the etiology of amenorrhea, somatic condition, and the presence of concomitant endocrine or
metabolic complications.

Knrouosi cnoea: nepsunna ma 6mopunHa ameHopest, RIOAmMKosull 6iK, 2inOmMailamo-2inoQizapHo-scuHUKo8a
8icb, diaeHoCmMuKa, NiKY8aAHHSL.

Keywords: primary and secondary amenorrhea, adolescence, hypothalamic-pituitary-ovarian axis, diagno-
sis, treatment.

Beryn. AMeHopest y HiimiTKOBOMY Billi € OZHUM
i3 HAMOUIBII MOUIMPEHUX IMOPYIIEHb MEHCTPYalbHOI
(hyHKII{, TKe MOXKE CBITIUTH MPO AUCGHYHKIIIO TimoTa-
nmaMo-rinodizapHO-sI€YHIKOBOI OCi, CHIOKPUHHI Ta Te-
HETHYHI MOPYIICHHS a00 BIUIMB 30BHIIIHIX (haKTOPiB.
Le#t cTaH MPOSBIAETHCS BIACYTHICTIO MEHCTPYAIi y
JIiBYaTOK BikOM moHaa 15—16 pokiB (MmepBUHHA aMEHO-
pest) ab0 MPUNMHEHHSIM MEHCTPYaIbHOTO UKy Ha >3
MicsIli y MALIEHTOK i3 NONEPEJHbO PETYISIPHUM LUK~
JoM (BTOpUHHA ameHopesi) [1, 3, 5].

VY mijuriTkoBOMY Billi aMeHOpes 4acTo OB’ s3aHa 3
HE3PUIICTIO €HAOKPUHHOI CUCTEMH, OPYLIEHHM Xap-
YOBOI MOBEJIHKH, CTpecoM ab0 HagMipHUM (Pi3MYHUM
HABaHTaXCHHAM [2,5], 110 IPU3BOIUTH JI0 AUCOATAHCY

TOpPMOHIB 1 BifcyTHOCTI oByswii. Lli dakTopu minBu-
LIYIOTh PU3UK PO3BUTKY SK MEPBHHHOI, TaK 1 BTOPHH-
HOI aMEHOpel Ta MOXKYTh BIUIMBATH Ha NOJAJIBIININ pe-
MIPOYKTUBHUH MOTEHITIAN MAI[IEHTKH.

Ha cyyacHOoMy eTami po3BHUTKY MHeiaTpHUYHOI Ta
MIJIITKOBOI TIHEKOJIOTIT 10 OCHOBHUX METOMIB J1arHO-
CTHKH HaJeXaTb TOPMOHAJIBHI JOCIHIPKEHHS, OI[IHKa
BTOPMHHHX CTaT€BUX O3HAK, yJIbTPAa3BYKOBa JAiarHOC-
THKa OPTaHiB MaJIOTo Ta3a, & TAKOXK BEACHHSI MEHCTPY-
QJIBHOTO II0JICHHUKA ISl OLIHKH LIUKJITYHOCTI Ta Xapa-
KTepy KpoBoted [2, 4, 6]. JlikyBasbHI Ta npodinakTu-
YyH1 miaxoau BKJIIOYAIOTh HOpMAJTi3aIlio
€HEepreTUYHOro Oallancy, NCUXOTeparneBTHYHY MiATPHU-
MKY, TOPMOHAJIbHY TEpaIlilo Ta KOPEKII0 CYIIyTHIX €H-
JMIOKPUHHUX TOPYIIEHb [3,5].
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Il craTTs mpuCBsiUCHA AETATBHOMY aHANI3y Cy-
YaCHUX ITiIXO/IiB J0 {IarHOCTUKH Ta JIKYBaHHS aMEHO-
pei y mimritkiB. OCHOBHA yBara MPUAUISETHCS OIIHIII
e(eKTUBHOCTI Pi3HUX METOAIB KOpEKIlii, BIJIMBY 00pa-
HOT TAKTUKY Ha BIJIHOBJIEHHSI MEHCTPYyaJbHOI (QYHKIII,
a TaKOX OOTPYHTYBAHHIO IIEPCOHATI30BAHOTO ITiIXOIY
JI0 BEJICHHS MiUTITKIB 13 IIUM HOPYIICHHSM.

Mertoro 1aHoI po0OTH € y3araJbHEHHs Cy4acHHUX
MiAXOMIB O JIarHOCTUKU Ta BEACHHS aMeHopel y
MiATITKOBOMY Bimi. Y paMKax JOCIHiIKEHHS 0COONHUBY
yBary 30CepeKeHO Ha aHaJli31 €TiOJIOTIYHUX YHHHUKIB
MOPYIIeHb MEHCTPYalnbHOI (YHKIIi, OmiHIlI e(eKTHB-
HOCTI 1IarHOCTHYHHUX METOJIIB Ta MOPIBHSIHHI Tepamnes-
TUYHUX CTpPATeTii, BKIIFOYHO 3 HOpMaJIi3alli€to eHepre-
THUYHOTO OajiaHCy, ICUXOTEPaeBTHYHOO MiITPUMKOIO
Ta TOPMOHAIBEHOO KOpeKieto. OMiHIOETHCS BILIHB 00-
paHOi TaKTUKM Ha BIJHOBJIEHHS MEHCTPYaJIbHOI
cbyHKui'l' PEeTPONYKTUBHUIN Ta EHAOKPHUHHUH CTaTyc
MAali€HTOK, 3 METOIO o6rpyHTyBaHH51 ONTHUMAJILHOI IIep-
COHAJII30BaHOI CTpaTeril BEJCHHS IMAJITKIB i3 aMeHO-
peeto.

Martepianu Ta MeToamu. Y Tporeci MiATOTOBKH
CTaTTi OyJIO MPOBEIEHO aHai3 HayKOBHX nmyOsiKaniu,
TMPUCBAYCHUX aMEHOPET y I UTITKIB. Moxepena 1Hcp0p-
Marlii BKJIIOYaJIM pelieH30BaHi HAyKOBI CTATTi, KIiHIUHI
pPEKOMEHAAIII] Ta MPOTOKOIM BEIACHHS i UTITKIB 13 IM0-
PYLICHHSMH MEHCTPYalbHOI (QYHKIIII.

Kpurepismu BkITroueHHs OyiH myOmiKarii, mo Mi-
CTATh JaHi PO €TIOJNIOTiI0, MIarHOCTHKY, Mpodinak-
TUKY Ta JIIKyBaHHSA aMEHOpEi B IMiUTITKOBOMY BiIli, 30-
KpeMa I[0JI0 TOPMOHAIBHHX MOPYIIEeHb, eHJOKPHHHUX
MUCcYHKIIH, TCHXOEMOUIHHUX (PaKTOPiB Ta BIUIHBY
CIoco0y KHUTTH.

AwHaii3 niTepaTypu J03BOJMB Yy3arajJbHUTH CYy-
YacHi IMiIXOAW O BEICHHS INJUTTKIB 3 aMEHOPEEIO,
OLIHUTH e(EeKTHBHICTh PI3HUX METOMIB KOpEKIii rop-
MOHAJIBHUX Ta ()YHKIIOHAJIBHHUX TOPYIIEHb, a TAaKOXK
BU3HAYMTH ONTHUMAJIbHI CTpaTerii nepcoHaii30BaHOro
BE/ICHHS 3 METOIO BiJJTHOBJICHHS! MEHCTPYAJIbHOI (DyHK-
i1 Ta MATPUMKH PETIPOLYKTHBHOTO 3/I0POB’S.

Pe3yabsTaTn Ta 0o6roBopenHnsi. [limmiTkoBuil Bik
CYNPOBOJIXKYETHCS IHTEHCUBHUM FOPMOHAIIBHUM TIepe-
POUKEHHSM, IO POOHTH IOHUX AiBYAT OCOOIHBO Bpas-
JIMBUMH JI0 PO3BUTKY SIK IIEPBUHHOI, TaK i BTOPUHHOL
ameropei [1, 3]. BiacyTHICTh CBO€YACHOT AIarHOCTHKH
Ta KOpEKIii 1IbOro CTaHy MOXe MPHU3BECTH JIO TOpY-
IIeHb PENPOAYKTHBHOTO 3J0pOB’sS B Maii0yTHbOMY,
npo0JieM 3 KICTKOBUM METa00J1i3MOM Ta €HAOKPUHHAM
mucOanancoM [2, 5].

HaiimommpeHinoo npuanHO0 aMeHopel y i -
TKIB € TUCYHKIIS rinoranamo-TinogizapHo-s€4HUKO-
BOI OCI, 1[0 MPOSIBIISIETHCS HEJOCTATHHOI) CEKPELIE0
roHajgoTpomniH-pwiisuHr ropmony (GnRH), ®CI' Tta
JIT, Ta MpU3BOIUTH O BiICYTHOCTI OBYJIAIII Ta MEHCT-
pyauiii. J{ncyHKIIOHATIbHI CTaHW MOXYTh OYTH BH-
KIIMKaHI CTPECOM, MOPYIICHHSM Xap4doBOi MOBEIiHKU
abo HaaMipHuUM (i3MYHMM HaBaHTaxeHHsM. [loci-
JUKEHHS TTOKa3yIOTh, 10 KOPEKIisi eHepPreTHUIHOro Oa-
JIAHCY Ta TICMXOTEpaAleBTUYHA IATPUMKA €(EKTHBHO
CHPUSIOTH BIJIHOBICHHIO MEHCTpyainbHOI QyHKIIT [3,
6].

Tl'opMoHanbHa KOPEKIis € KIIYOBUM METOI0M
JIKyBaHHS aMeHOpei, 0COOJIMBO y BUIIaIKaX IiI10ecTpo-

reHii abo mopyiieHs oByJsIii. [[pu3HadeHHss KOMOiHO-
BaHUX OPAIBHUX KOHTPAICNITUBIB a00 IMKIIYHOT
€CTPOTEH-TIPOreCTEPOHOBOT Teparii JormomMarae BijgHO-
BUTH MEHCTPYaJbHUH LUKJI, 3MEHIIUTH CUMIITOMH
JMCMEHOpeT Ta MoTepeINTH yCKIIaIHEHHS, TI0B’ 13aHi 3
nedimuToM eCTpOreHiB, 30KpeMa octeornopos [1, 4].

Hopwmamizanist xapuyBaHHs, HiITPUMKa ONTHMa-
JIFHOT MacH Tijla Ta 3MEHIIEHHS (Di3MIHOTO Ta TICHXOe-
MOLIIITHOTO CTpecy BifirpaloTh BaXKJIMBY POJIb Y BiHO-
BJICHHI MEHCTPYaITbHOT (1)yHKL[11 JocnimkeHHs cBin-
Yyare, IO Yy MAITKIB i3 q)yHKmoHanLHom
riHOTanaMquO}o aMEHOpPEEI0 caMe 3MiHa CIocody
XKHTTS € OCHOBHUM €(DEKTUBHUM METOJOM Teparii [2,
5].

VY 3B’sA3KY 3 Pi3HOMAHITTAM ETIOJOTTYHUX (PAKTO-
PpiB, BEIICHHS TAIlIEHTOK 13 aMEHOPEEI0 MoTpedye Imep-
coHajti3oBaHoOro migxony. IloexHaHHS TOpMOHaIbHOI
Tepartii 3 KOPEKIE€I0 CII0CO0yY KUTTS Ta ICUXOTepare-
BTUYHOIO MiATPUMKOIO JT03BOJISE MIABHUIIUTH €(DEKTHB-
HICTH JIIKYBaHHS Ta BITHOBHUTH MCHCTPYalbHY (YHK-
it0 y OimbInocTi mamieHTok. [Ipu 11bOMy HEOOXiTHO
BPAaxOBYBAaTH BiK, CTaH 3/J0POB’Sl, HAsIBHICTh CYIYTHIX
CHIOKPUHHHUX 200 MeTabOIIYHUX HMOPYILEHb [3, 6].

JlocmimKeHHsT TTOKa3yloTh, IO KOMIUIEKCHE 3a-
CTOCYBaHHSI TOPMOHAJIBHOT Tepartii, KopeKLii crocody
JKHUTTS T IICUXOJIOTIYHOT MIATPUMKH € O1ITBIIT ePEeKTHB-
HUM, HD)K BUKOPUCTaHHsI OyIb-SIKOTO METOJLy OKPEMO.
Taxkwuit migxin 703BOJISIE HE IS BITHOBUTH MEHCTPY-
IbHI IMKIH, aje U 3a0e3MeYuTH JTOBrOCTPOKOBY
mpo¢TaKTUKY HACIHIIKIB aMeHopei, 30KpeMa Mopy-
LIeHb KICTKOBOI TKaHWHH Ta PENPOAYKTUBHOI QYHKIIT
[4, 5].

BucHoBKkH. AMeHOpes Yy HiATITKOBOMY Billl €
BaYXJIMBOIO MEJIUYHOIO0 TpobiaeMoro. OCHOBHUMH iJI-
XOJaMH [0 BEIEHHSI aMeHOpei y MiIITKIB € HOop-
MaJtizallisi Crioco0y MUTTS Ta CHEPreTHYHOrO OanaHcy,
NICUXOTEPaNeBTUYHA MIATPUMKA, a TAKOX T'OPMO-
HaJlbHA TEpaIlis, CIPSMOBaHa Ha BiHOBJICHHS ITUKJIiY-
HO1 MEHCTPYaIbHOT (PYHKITII.
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MODERN PERSPECTIVES OF SANITARY-EPIDEMIOLOGICAL INTELLIGENCE AND
BIOLOGICAL DEFENSE UNDER MARTIAL LAW IN UKRAINE

Anomauis.

bBionoziuna 36pos seusic coborw cneyianvhi 6oenpunacu ma npuiaou, CnopsoNceri biolocivHuMu 3acobamu
(namoezennumu mixpoopeanizmamu abo RPOOYKMAMU X HCUMMEDIANLHOCHE — MOKCUHAMU), KL RPUSHAYEHT OJis
MACOB020 YPANHCEHHS HCUBOT CUNU NPOMUBHUKA, CLIbCOKO20CHOOAPCLKUX MBAPUH, NOCIBI8, A MAKONC NCYBAHHS Oe-
AKUX 8UOIB BIlICLKOB02O cnopsodicenHss ma mamepianie. Ocrosy it epasicarouoi dii cmanogums 30AmMHICHb BUKIU-
Kamu 8adxicKi IHeKYilHI 3aX80PI0BANHS, WO XAPAKMEPUIYIOMbCA WUBUOKUM NOUWUPEHHAM, CKIAOHICMIO TIKY8AHHS
ma mpuganow empamoi boezoamuocmi. Y cmammi nposedeHo TPYHMOGHUL AHANI3 CYYACHUX Ni0X00i8 00 op-
eaHizayii canimapuo-enioemionoeiuHoi po3sioku ma OI0N02IHHO20 3aXUCTY 8 YMOBAX 6e0eHHs 00o8uUX Oill Ha me-
pumopii Yxpainu. Posensanymo ponb wieuoxoi inouxayii namoezernie ma ougepenyianbHoi 0iaeHoCmuKy MIidic npu-
POOHUMU chanaxamu U HaemucHumu amaxamu. Oyineno 6niue pyuHy8aHHs KpumuyHoi iHgpacmpykmypu Ha
enidemiyHull npoyec ma cmpamezii MiHIMI3ayii pusuKie uepes iMyHONPO@IIaKmuxy u yupposizayilo MoHimo-
puney. Poboma nioxkpecnioe neooxionicme inmeepayii MooiibHUux 1a60pamopiil y 3a2anvHy cucmemy MeoutHozo
3abe3neuenns 011 ONepamueHo20 peazy8ania Ha OioN02IUHI 3a2PO3U.

Mema pobomu — cucmemamu3zygamu Memoou opeamizayii canimapHo-enioemiono2iunoi po3gioxu ma 3a-
X00u 0ion02iuH020 3axucmy GiliCbK, 8PAX08YIOYU CYUACHI BUKIUKU HAYIOHANbHIU Oe3neyi Ykpainu ma neo6-
XIOHICMb 80OCKOHANIEHHS AN2OPUMMIE NPOMUOTT OION02TUHUM 3A2PO3AM.

Abstract.

Biological weapons are specialized munitions and devices equipped with biological agents (pathogenic mi-
croorganisms or their metabolic products — toxins) designed for the mass destruction of enemy personnel, live-
stock, and crops, as well as the degradation of certain types of military equipment and materials. The core of their
damaging effect lies in the ability to induce severe infectious diseases characterized by rapid transmission, treat-
ment complexity, and prolonged loss of combat effectiveness. This article provides a comprehensive analysis of
modern approaches to organizing sanitary-epidemiological intelligence and biological defense in the context of
ongoing combat operations in Ukraine. The study examines the role of rapid pathogen indication and differential
diagnosis between natural outbreaks and intentional biological attacks. It evaluates the impact of critical infra-
structure destruction on the epidemic process and outlines risk minimization strategies through immunoprophy-
laxis and the digitalization of monitoring. The work emphasizes the necessity of integrating mobile laboratories
into the general medical support system to ensure a prompt response to biological threats.

Knrouosi cnosa: dionoziuna 36pos, 8ilicbkosa enioemionozis, canimapro-enioemionoziuna po3eioxa, 6iosa-
xucm, Yrpaiua, inghexyitinuii Kohmpoo.

Key words: biological weapons, military epidemiology, sanitary-epidemiological intelligence, biological de-
fense, Ukraine, infection control.
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BCTYII

B ymoBax rimo6anbHUX reonoiTHIHNX 3MiH Ta aK-
TUBHUX OOWOBHMX [iii MUTaHHA OioJoTidHOi Oe3meKu
CTa€ OJHUM 13 HapDKHUX KaMeHIB 30epekeHHs 000po-
HO3IAaTHOCTI AepkaBu. biomoriuna 30pos, depes cBOIO
NPUXOBaHICTh, HU3bKY BapTiCTh BUPOOHHIITBA T4 BUCO-
KUH IICUXOJIOTIYHUI BIUIMB, 3aJIUIIAETHCS MOTEHIIN-
HHM iHCTPYMEHTOM BeJieHHs ribpunHoi Biftnau [1, 19].

Jnst Ykpainu, mo nepedyBae y cTaHi MOBHOMac-
mTabHOrO  BTOPTHEHHs,  3arpo3a  3aCTOCYBaHHS
010JIOTIYHHX areHTIB MOCHITIOETHCS MACIITAOHIM pyH-
HYBaHHSAM CHCTEM BOJOIIOCTAYaHHA Ta BOJOBIiIBE-
JICHHA, IO MPU3BOIUTH 10 IUCcOio3y erigeMionoriu-
HOTO CEpEIOBHUINA Ta CTBOPIOE YMOBH [Tl HEKOHTPOJIb-
OBaHOro mommpeHHs iHdekmii [2, 12]. BiiicbkoBa
eIi1eMiOoJIoTisl ChOTOAHI BHXOIHUTH 32 MEXi MPOCTOTO
Harysiay, TpaHc(hOPMYIOUUCh Yy CHCTEMY CTpaTeriqHol
PO3BIJIKH, SIKa Ma€ MPOTHO3yBaTH PHU3UKU Ha OCHOBI
aHaJi3y CKOCUCTEMHHUX Ta TeXHOTeHHUX (akTopis [3].
Mertoto naHOi poOOTH € aHaNi3 Cy4acCHUX MEXaHi3MiB
eIiIeMiOJIOTTYHOT PO3BIIKK Ta OILHKA CIIPOMOXKHOCTI
crcTeMu 0103axXHCTy BIANOBINATH HA BUKIHMKH Cydac-
HOCTI.

Opranizanis CEP y cydacHMX yMoBax BHMarae
TUHAMIYHOTO MiJXOIy, OCKUIBKH TPagUulliifHi METOIU
300py iH(pOpMAIIii YacTO HEMOKIIHBI Yepe3 aKTHBHI 00-
CTpinH, MiHYBaHHS TEPHUTOPiH Ta MOCTIHHY 3MiHY JiHil
¢dponty [2, 3]. CEP € mepuium i KpUTUYIHO BaXKIUBUM
eTanoM 010J0riYHOTO 3aXUCTY, [0 BKJIIOYAE HE JIHIIC
30ip JaHUX MPO CaHITapHO-TIrl€HIYHMH CTaH paloHIB
Jquciokanii, a ¥ rIMOOKMH MOHITOPHHI TMPUPOIHHX
ocepeKiB iH(pEKITii.

OcobsuBa yBara OPUAUISETHCS TPUPOIHO-OCE-
PEIKOBUM 3aXBOPIOBAHHSM, TAaKUM SIK JIETITOCHIPO3,
TyJsIpeMisi Ta reMopariyHa JMXOMaHKa 3 HHPKOBHUM
CHUHIIPOMOM. AKTHBHICTh IUX iH(EKLiH y 30Hax O0ifo-
BUX /il 3HAYHO 3pOCTa€ 4Yepe3 MOPYIICHHS eKOJIoTid-
HOTO OajaHCy, MIrpaIito IUKAX TBapWH Ta HEKOHTPO-
JHOBaHE 3POCTaHHS MOMYNALIA TPU3YHIB y (HOPTH-
¢ikauiiHux crnopyaax (6JiHIaxax) Ta 3pyHHOBAHHX
oyaiBisax [5, 13]. TlocrtiiiHuii KOHTaKT 0OCOOOBOTO
CKJIaly 3 TPU3YHAMHU CTBOPIOE YMOBH JIJISI CIIaJIaxiB, sSKi
32 CBOEI0 IHTEHCUBHICTIO MOXYTb OyTH NOMHIKOBO
NPUIHATI 33 3aCTOCYBaHHs 010JIOTIUHOT 30poi.

3rilH0 3 Cy4aCHHMH MDKHApPOJHHUMH IPOTOKO-
namu BOO3, Giosnoriyna araka Moxke OyTH 3aMacKo-
BaHa ITi] IPUPOJHUI cranaX, Mo BUMArae Bij BiliCbKO-
BOTO €IliIeMioyora 3acTOCYBaHHs clenn(piuHuX anro-
PUTMiB JTudepeHIianbHOT IarHOCTUKHU [4].
OCHOBHUMH KpHUTEPisIMM HAaBMHCHOTO 3aCTOCYBAaHHS
0i0JIOTIYHMX areHTiB € HETUIIOBICTh MATOTEHY JJISI KOH-
KPETHOI MICHEBOCTI UYMW TIOPH POKY, aTHIIOBHH
KIIHIYHUH 1epebir XBopoOH 3 BUCOKOIO JIETAIBHICTIO
Ta HA/[3BUYANHO CTPiMKE 3pOCTaHHA KUJIBKOCTI ypaxe-
HUX MIPOTATOM OJHOTO iHKYyOamiiHoTo nepioay [6, 7].

BaxxnuBuM acmekToM cydacHOTO 0i03aXHCTy €
BIPOBaKeHHsT BUcokoMoOutbHUX T1JIP-nmaboparopi,
AKi iHTeTrpoBaHi B Meqn4Hy ciryx0y 3CY. Bonu 103B0-
JSIFOTH TIPOBOJIMTH E€KCIpec-1HIMKalio 30y THUKIB 0e3-
MOCEepeIHbO Y IIOJLOBUX YMOBaX, CKOPOUYIOUHM 4Yac
MOPUAHSATTS PillieHb MO0 130T MiAPO3ALTY 3 TOIUH
1o xwinH [8]. Okpim [1JIP-miarHOCTHKH, KPUTHIHOTO

3HaYeHHS Ha0yBaIOTh TEXHOJIOTiI METareHOMHOTO Ce-
KBeHyBaHHS HOBorO mokomiHHs (NGS), siki 3matHi po-
3pI3HATH TPUPOAHI MIKPOOPTaHi3MH Bi TEHETHYHO
MOIM(IKOBAaHUX INTaMiB 13 MJBUINEHOI I1aTO-
TeHHICTIO 200 PE3UCTEHTHICTIO 10 aHTHOI0THKIB [18].

Ponp mudpoBux cHucTEM  emigeMioNIOTiYHOTO
HATJIS1y, 10 0a3yrOThCS Ha aHAi3i BEIMKHUX JaHHUX Y
peajbHOMY 4Yaci, T03BOJISIE BUSIBIISITH MiKpPO-KJIacTepH
MiZ03PLIAX CUMIITOMIB cepej] 0COO0BOTO CKIIAaY IIe 110
MOMEHTY (POPMYBaHHS MacOBOTO BOTHHINA IHQEKIIT
[9, 10]. Lle mo3Boisie pearyBaTH Ha 3arpo3y MpOaK-
TUBHO, BIPOBAKYIOUH KapaHTHHHI 3aX0H JIOKAJIbHO.

Oxpim 1abopaTopHOi CKIaI0BOI, KPUTHYHE 3HA-
YeHHS Ma€ caHiTapHe 3a0e3NedeHHs: opraHizallis mo-
JIHOBOT'O BOAOIIOCTAYaHHS 3 BUKOPUCTAHHSAM CyJacHUX
IHAMBiqyaTbHUX 3aCO0IB OYMIICHHS Ta KOHTPOIb 3a-
KPHUTHX JAHIIOTiB XxapuyBaHHs [12]. B ymoBax Bucokoi
LITLHOCTI BIMCHK, 1HIUBIAyaJIbHI 3aC00M 3aXUCTY Op-
raHiB JUXaHHS, 30KpeMa pecHipaTopu CTaHIapTy
FFP3, cratotp 06a30BMM 1 HailOuIbIl eQEKTUBHUM
6ap'epoM mpoTu 00HOBUX 010JIOTIYHUX aepo30is [11].

Creruivunuii  O10JOTIYHUN 3aXUCT TaKoX Oa-
3YETBCS Ha MPEBEHTHBHIN iMyHi3amii BIHCHKOBOCITYK-
OOBIIIB BiJ HAHOUTHII HMOBIPHHUX 30YIHUKIB, TAKUX K
TermaTuT A, YepeBHUN TH( Ta MEHIHTOKOKOBA 1H(PEKITis
[14, 15]. B ymoBax 3arpo3u 3acTOCyBaHHs OaKTepiajb-
HUX AareHTiB (Hampukiaa, 30ynHWKa cuOipku abo
YyMH), KJIFOYOBY POJIb Bilirpae CTBOPEHHS JePIKaBHUX
pe3epBiB aHTUOIOTHKIB HIMPOKOTO CIIEKTPa i IS eKC-
Tpenoi mpodinakruku [16].

BaxnnBoro CKJ1a10BOIO €I1i1eMIOJIOTIHHOTIO 3aXH-
CTy € TpOTHIIsl BOPOXUM iH(OpMaLiiHO-TICUXO0-
noriyaum onepatism (ITICO). PozamyxyBaHHS naHiKu
4yepe3 HelpaBIuBi OBIJOMIICHH: Tpo "emigemii" y a-
Bax BIiCEK MOe JeMOpai3yBaT 0cOOOBHIA CKIIall HE
MEHIIIe, HiX peanbHuid 30y1HuK [17].

EdexTrBHICTS 010JTOTIYHOTO 3aXHCTY MPSMO 3aJie-
JKHUTD BiJ Oe3mepepBHOT MIXKB1TOMY0T KOOPIUHALIIT MiXK
BIHCHKOBUMHM MEJMKaMH, TEPUTOPiaIbHUMH EHTPAMHU
KOHTPOJIFO XBOpOO Ta MDKHApOJAHHUMH MeEpexaMu
MOHITOPHUHT'Y NTATOTeHIB 3riHO 31 crannapramu HATO
[20]. Lie 3abe3nevye equHUI IPOTOKOJ pearyBaHHS Ta
OOMIH JJaHUMH NIPO HOBI 3arpO3H B PEXKHUMI PEAIbHOTO
qacy.

BUCHOBKHU

[TincymoByrouHM, MOXHA CTBEP/DKYBATH, IO CH-
crema CEP ta 6io3zaxucrty B Ykpaini nepedyBae y craHi
ribokoi TpaHcdopMmanii mig BIuIMBoM 60iOBOTO J10-
ciny. KirouoBumu akropamu ycmixy € oneparus-
HICTB IHAWKALIl HaTOreHIB 3a JOIOMOIOK MOOIIBHHUX
nabopatopiii, mudposizamis 300py AaHUX Ta BIPO-
BaJDKCHHSI BUCOKHMX CTaHIAPTIB iHIMBIAYyalbHOTO 3a-
xucty. bionoriuna Oe3neka — e He CTATUYHUHN CTaH,
a JTUHAMIYHUN TpOleC, SKUA BHMAara€ MOCTIHHOTO
OHOBJICHHSI MPOTOKOJIIB BiIMOBITHO JIO TOSIBU HOBHX
TEXHOJIOTIYHUX BUKIWKIB Ta 3MiH Y TaKTHIll BEIESHHS
BOEHHUX MiH.
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TRENCH INFECTIONS OF THE 21ST CENTURY: LEPTOSPIROSIS AND TULAREMIA IN THE
CONDITIONS OF TRENCH WARFARE SYSTEMATIC REVIEW AND META-ANALYSIS OF THE
WORLD LITERATURE

Anomauisn:

Y pobomi nposedeno cucmemamuunuil 0210 ma ananiz Gaxkmopis, wo eNIUSAIOMb HA GUHUKHEHHS. CRALAXI8
JIENMOCHIpo3y ma mynapemii cepeo GilicbKOGUX Y NOIbOSUX yMosax. IIpoananizoeano 0aui wecmu Kioyo8ux 00-
cnidaicenn, wo oxonnioioms 0oceio CILIA, I3painio, Tonvwi ma banxkan. Becmanosieno, wjo Kio4osumu npeoux-
mopamu iHQIKY8anHs € KOHMAKM I3 CMOSY0I0 600010, HAAGHICMb MIKPOMPAGM WKIpU Ma WILNbHICMb NONYIAYIT
epusynis. Oyineno egpekmueHicms aHMUOIOMUKONPODINAKMUKY OOKCUYUKAIHOM: NONPU 8I0CYMHICMb NPAMO20
8NIUBY HA PIBEHb 3AXBOPIOBAHOCMI, BIH CYMMEBO 3HUNCYE MANCKICMb Nepebizy ma mpusaiicms 20CHimanizayii.

Abstract:

This study presents a systematic review and analysis of the factors influencing the occurrence of leptospirosis
and tularemia outbreaks among military personnel in field conditions. Data from six key studies covering experi-
ences in the USA, Israel, Poland and the Balkans were analysed. It has been established that the key predictors of
infection are contact with stagnant water, the presence of micro-injuries to the skin, and rodent population density.
The effectiveness of doxycycline antibiotic prophylaxis has been assessed: despite having no direct impact on the

incidence rate, it significantly reduces the severity of the disease and the duration of hospitalisation.

Knrouosi cnosa: nenmocnipos, myaspemis, 6ilicbKo8a MeOUYUHA, OKONHA BIUHA, OOKCUYUKIIH, NPOQPIiaK-

muKka, mema-aHanis.

Key words: Keywords: leptospirosis, tularemia, military medicine, trench warfare, doxycycline, prevention,

meta-analysis.

Beryn. [ToBepHEHHS 10 MO3UIIIHHUX OOHOBUX il
y 21-My CTOJNITTI 3HOBY BHBEJIO Ha TEpEIHIH IUIaH
«okomHi iHGexmi». JlemTocmipod Ta TymsApeMis €
MOCTIHHMUMHU KOMIIOHEHTaMH JOBKILIsL, TOMY iX epaju-
Karliss HemoxunBa [5]. Pusuk iH(iKyBaHHS B yMOBax
BIHM 3pocTae depe3 pyiHaLilo caHiTapHOi iH}pa-
CTPYKTYpH Ta BUOYXOTOAi0HE PO3MHOXKEHHS TPU3YHIB
[4]. BuacHa nmiarHOCTHKA € KPUTUYHOIO, OCKIIBKU 0e3
JMKYBaHHS i XBOPOOW MIBHIKO MPHU3BOISTH IO JOH-
XalbHOi a00 HUPKOBOT HEJJOCTATHOCTI [5].

Meta nociixkeHHs: Bu3HauyuTy BIUTMB €KOJIOTi-
YHUX (PaKTOPiB Ha 3aXBOPIOBAHICTH Ta OLIHUTH e(ek-
TUBHICTb Cy4aCHHX CXEM MpOQiIaKTUKH JIENITOCHIPO3y
Ta TyJIsipeMii y BIHCHKOBHX.

Marepiayu Ta metoau: [IpoBeneHo cucremMaTny-
Hul ornsan Aanux 0a3 PubMed ta MEDLINE. Jlo aHa-
JTi3y BKJIFOYEHO 6 Mpaillb, 0 0XOoITooTh 1ocBig CIIIA,
I3painto Ta €Bponu. OLiHIOBAINCS TMOKA3HUKH aTaku
(attack rate) Ta BIIMB aHTHOIOTHKOMPODITAKTHKH Ha
niepebir rocmiTamizarii.

Pe3ysibTaTH D0CTIIKEHHS Ta iX 00rOBOPEHHS:
AHani3 cmanaxiB MPOJEMOHCTPYBAaB BHCOKY Bpa3JiH-
BiCTh BIMICBKOBHUX MiAPO3MLTIB: MIOKA3HUK aTaKH CSTAE
25,9-339% [1, 2]. Jna nenrocmipo3y OCHOBHUMHU
MPEIUKTOPAMU BUSIBIJINCS KOBTAHHS BOIM 13 3aCTiii-
Hux BozoiM ($ARR = 2.3$), HasBHICTH 1OPi3iB Ha Tii
($3ARR = 1.5%) ta ykycu komax ($ARR = 2.0$) [1].
BcraHoBieHO, IO MPUCYTHICTH XYI00H 01N TIPUPOJI-
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HUX JDKEpEI BOAM 3HAYHO MMIIBUIIYE PUIUKH Yepe3 IIH-
PRy crenudiyHux ceposapis, Takux sk Hardjo
[2].

Juis Tysasipemii XxapakTepHOIO € eKCTpeMalibHa iH-
(heKIifHICTD Ta MOXKIIMBICTD A€POTEHHOTO PO3MOBCIO-
JokeHHs [6]. [Ipu BauxanHi 30yaHMKa yepe3 3-5 HHIB
PO3BUBAETHCS TOCTPUN (eOPUIBHUIA CTaH i3 MHEBMO-
Hiero Ta giMmganeHonartiero [5, 6]. BaxiauBo, mo xBo-
poba He mepenaeThes Bij JFOIUHU 10 JtroauHu [6]. Jo-
cBig KocoBo miATBepuB, MO CHajiaXu Mija 4ac BifHU
3a3BUYall CIPHYMHEHI KOJIOTIYHUM Xa0COM, a He Ha-
BMHCHHM BUKOPHUCTaHHAM 0i030poi [4].

Oco0muBy yBary npuaiicHO AOKCHIHKJIinY. [o-
cimimpkeHHs Mopcrkoi mixotn CIIA mokasaio, mo iforo
NpUIOM HE Ma€ CTATHCTHYHO 3HAYYHIOTO BIUTUBY Ha
3amobiranHsa camMoMy (akTy 3apakeHHS JIENTOCIHipo-
3oM [1]. Onnak anamiz nanux 3371 kypcanta BMC
CIIIA npoieMOHCTPYBaB, 110 MPOQITAKTHKA TOKCHIIU-
KJIIHOM 3HIDKYE 4acTOTy rocmiTanizauiit 3 1.37 no 0.64
Ha 100 oci6 ($p = 0.036$) Ta ckopouye TpHBATICTH IIi-
KyBaHH# BABiui — 3 9.01 10 4.33 1i6 ($p = 0.034$) [3].
Jnst mikyBaHHS TyJIIpeMii B MACOBUX BHUIMAAKAX TAKOXK
PEKOMEHAY€EThCS IEPOPATBHUAN TPUIHOM TOKCHIUKITIHY
abo mumpodokcanuHy [5, 6].

BucnoBkmu:

1. TonoBHUMH (aKTOpPaMHU PH3HUKY € BHYTPILTHS
SKCIIO3HIIis 30yHUKA Yepe3 MOIIKOKEHY HIKipy abo
cnu3oBi obononkwu [1, 3].

2. JIOKCHIHKIIH € ¢(EeKTHBHAM IHCTPYMEHTOM
JUTSL 3HIDKEHHST TSKKOCTI 3aXBOPIOBAaHHS Ta TEPMiHIB
roCIHiTai3allii, Xo4ua i He rapaHTye 3aXHUCTy Bix iHDiKy-
BauHA [1, 3].

3. Y mompoBHX yMOBax OyIb-sKHi cHajax JIMXo-
MaHKH 3 03HaKaMU [THEBMOHIT Mae PO3IIggaTUCH K 10~
TeHLiITHa TyJIIpeMis, 10 NoTpedye HeraiiHoro Npu3Ha-
YEHHS aHTHOIOTHKIB [5, 6].
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PROTON PUMP INHIBITORS: DOSING IN GASTRIC DISEASES AND POTENTIAL
COMPLICATIONS

Anomauin

Ineioimopu npomonosoi nomnu (I1111) € 6azucnoio mepanicio KUCIOMO3ANEHCHUX 3AX80PI06AHb WLIYHKA. Pa-
YioHanbHUL UOIP 003U Ma MPUBALOCMI JIIKYEBAHHS BU3HAUAE eheKMUBHICMb 3A20EHHS CIU30801 00OJIOHKU I MiHi-
MI3YE PUBUKU YCKAAOHeHb. Y cmammi y3a2aibHeHo cyuacHi nioxoou 0o dozyeanns I npu eupaskositl xeopooi,
Helicobacter pylori-acoyitiosaniii namonozii ma HIT3II-indyKo8anux ypajiceHHsx, a makoic npoananizoeano no-
menyiini no6iuni ehexmu mpusanoi mepanii.

Abstract

Proton pump inhibitors (PPIs) represent the cornerstone therapy for acid-related gastric disorders. Proper
dosing strategies depend on the specific disease, severity of mucosal injury, and patient-related risk factors. This
article summarizes evidence-based dosing regimens for gastric ulcer, duodenal ulcer, Helicobacter pylori eradi-
cation, NSAID-induced gastropathy, and Zollinger—Ellison syndrome, and discusses potential short- and long-

term complications.

Knrouosi cnosa: incibimopu npomonogoi nomnu, 0o3yeamnmus, eupaskosa xeopooa wiiynka; Helicobacter
pylori; HII3II-cacmponamis;, KUCIOMO3GNEHCHI 3aX60PIOSAHHL; KIIHIYHA eeKmueHicmv, nobiuni egexmiu;
VCKAAOHEHHSI, MPUsala mepanis, 6esneka Aikyeanus, apmaxomepanis.

Keywords: proton pump inhibitors; dosing regimens; gastric ulcer; duodenal ulcer; Helicobacter pylori;
NSAID-induced gastropathy; acid-related disorders; clinical efficacy; adverse effects; long-term therapy; treat-

ment safety; pharmacotherapy.

Introduction

Proton pump inhibitors (PPIs) are the mainstay
therapy for acid-related gastric disorders, including
gastroesophageal reflux disease, gastric and duodenal
ulcers, and for the prevention of NSAID-induced gas-
tropathy. Their mechanism of action involves irreversi-
ble inhibition of the H/K*-ATPase enzyme in gastric
parietal cells, resulting in sustained elevation of intra-
gastric pH and promotion of mucosal healing.

Today, PPIs are used not only for symptomatic
management but also as a component of Helicobacter
pylori eradication regimens, in Zollinger—Ellison syn-
drome, and in patients at high risk for complications
from chronic NSAID therapy. The selection of dosage,
duration of therapy, and specific agent depends on dis-
ease severity, comorbidities, and individual patient fac-
tors.

Despite their high efficacy and generally favorable
safety profile, long-term PPI use may be associated
with adverse effects, such as vitamin B12 deficiency,
hypomagnesemia, increased risk of enteric infections,
and osteoporotic fractures. Therefore, clinical practice
requires a rational and individualized approach to PPI
therapy, with regular assessment of the need for contin-
ued treatment.

The aim of this article is to summarize current ev-
idence on PPI dosing in various gastric diseases, eval-
uate their clinical efficacy, and discuss potential com-
plications associated with short- and long-term use.

1. Dosing in Gastric Ulcer

Standard therapy consists of omeprazole 20 mg
once daily (or equivalent dosing of other PPIs) for 4-8
weeks. In large or complicated ulcers, double-dose
therapy (twice daily administration) may be required
for up to 12 weeks.

2. Dosing in Duodenal Ulcer

Duodenal ulcers typically heal within 2-4 weeks
using standard once-daily dosing regimens.

3. Helicobacter pylori Eradication

Eradication regimens require double-dose PPI
therapy twice daily for 10-14 days as part of triple or
quadruple therapy. Higher intragastric pH improves an-
tibiotic efficacy and increases eradication rates.

4. NSAID-Induced Gastropathy

For prevention, standard once-daily dosing is rec-
ommended in high-risk patients. Treatment of NSAID-
associated ulcers requires 8 weeks of therapy.

5. Zollinger—Ellison Syndrome

High-dose therapy is required, typically starting at
60 mg per day with titration up to 80-120 mg per day
depending on acid output. Long-term therapy is usually
necessary.
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Figure 3. Relative Risk of Long-Term Complications

Potential Complications of Long-Term Ther-
apy

Long-term PPI therapy may be associated with vit-
amin B12 deficiency, hypomagnesemia, increased risk
of enteric infections, osteoporotic fractures, and rare re-
nal complications such as acute interstitial nephritis.
Most associations are based on observational data, and
causality remains under investigation.

Conclusion

PPIs remain highly effective and generally safe
medications for gastric acid-related diseases. Rational
prescribing, individualized dosing, and periodic reas-
sessment are essential to maximize benefit and mini-
mize potential risks.
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PROTON PUMP INHIBITORS IN VARIOUS DISEASES: CLINICAL EFFICACY AND SAFETY

Anomauisn

Mema docnidycennsn. Yzazanvnumu cyuacHi 0ani wyjo0o epexmusHocmi ma 6e3nexku iHeibimopie npomoHo-
60i nomnu (II111) npu pizHux KUCTOMO3ANEIHCHUX 3AXBOPIOBAHHIX .

Mamepianu i memoou. Ilposedeno ananiz MidricHapoOHUX KIHIYHUX pekomeHnoayitl ma memaananizie 2020—
2024 pokis, npucesuenux sacmocysannto L1 npu eacmpoesogazeanvhitl pearokchitl x6opooi, 6UPA3KOsIl X60-
pobi, epadukayii Helicobacter pylori, HI13[1-ecacmponamii ma inwux cmanax.

Pesynomamu. 11111 3anuwaromscs npenapamamu nepuioi Ninii npu 6inbulocmi KUCI0MO3ANeHCHUX NANOA0-
2itl. Bonu 3abe3neuyroms eghekmusHuil KOHMPOIb ULTYHKOBOI CeKpeyil, CnpUusomys 3a20€HHIO CIU30801 000NOHKU
Ma 3HUNCYIOMb PU3UK YCKAAOHeHb. Pazom i3 mum, mpugane 3acmocy8ants nompebye oyiHKu ROMeHYitiHUX pusu-

K18.

Bucnoexu. Payionanvua gpapmaxomepanis 111 nepedbauae inousioyanizosanuil nioxio, MiHiMansHo egex-
MueHi 003U Mma pe2yiapHull nepeiiad NOKA3aHb 00 NPOOOBHCEHHS IKYBAHHS.

Abstract

Objective. To summarize current evidence regarding the efficacy and safety of proton pump inhibitors (PPIs)

in various acid-related disorders.

Materials and Methods. An analysis of international clinical guidelines and meta-analyses published be-
tween 2020 and 2024 was conducted, focusing on the use of PPIs in gastroesophageal reflux disease, peptic ulcer
disease, Helicobacter pylori eradication therapy, NSAID-induced gastropathy, and other conditions.

Results. PPIs remain first-line therapy for most acid-related disorders. They provide effective suppression of
gastric acid secretion, promote mucosal healing, and reduce the risk of complications. However, long-term use

requires careful evaluation of potential risks.

Conclusions. Rational PPI therapy involves an individualized approach, the use of the lowest effective dose,
and regular reassessment of indications for continued treatment.

Kniouosi cnosa: incibimopu npomonosoi nomnu, cacmpoesopazeanvia peuiokcHa xeopoba, upaskosa

xeopoba, Helicobacter pylori, be3nexa mepanii.

Keywords: proton pump inhibitors, gastroesophageal reflux disease, peptic ulcer disease, Helicobacter py-

lori, therapy safety.

Introduction

Proton pump inhibitors (PPIs) are the cornerstone
of treatment for acid-related gastrointestinal disorders.
Their mechanism of action involves irreversible inhibi-
tion of the H/K*-ATPase enzyme in gastric parietal
cells, resulting in profound and sustained suppression
of gastric acid secretion.

Commonly used PPIs include omeprazole,
esomeprazole, lansoprazole, rabeprazole, and panto-
prazole.

1. PPIs in Gastroesophageal Reflux Disease

Gastroesophageal reflux disease is the most com-
mon indication for PPI therapy. According to the
American College of Gastroenterology (2022), PPIs are
recommended as first-line treatment for erosive esoph-
agitis and symptomatic GERD.

An 8-week course of therapy achieves mucosal
healing in 85-95% of patients. Maintenance therapy is
recommended at the lowest effective dose.

2. Peptic Ulcer Disease

Peptic ulcer disease requires sustained elevation of
intragastric pH above 4 to ensure optimal mucosal heal-
ing.

PPIs demonstrate superior efficacy compared with
H2-receptor antagonists and significantly reduce the
risk of recurrence.

In cases of acute upper gastrointestinal bleeding,
intravenous PPls are recommended according to the
European Society of Gastrointestinal Endoscopy
(2021) guidelines.

3. Helicobacter pylori Eradication

Helicobacter pylori plays a key etiological role in
peptic ulcer disease and chronic gastritis. According to
the Maastricht VI/Florence Consensus Report (2022),
PPIs are an essential component of quadruple eradica-
tion therapy.

By increasing intragastric pH, PPIs:

¢ enhance antibiotic stability and efficacy;
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e improve bacterial susceptibility;

e increase eradication rates to approximately
90%.

4. NSAID-Induced Gastropathy

PPIs are recommended for the prevention of gas-
tropathy in high-risk patients (age >65 years, history of
ulcers, concomitant anticoagulant therapy).

Their use significantly reduces the incidence of
NSAID-associated gastrointestinal bleeding.

5. Functional Dyspepsia

Functional dyspepsia is characterized by chronic
upper gastrointestinal symptoms without identifiable
structural disease. A short course of PPI therapy (4-8
weeks) may reduce epigastric pain and discomfort, par-
ticularly in acid-related subtypes.

6. Zollinger—Ellison Syndrome

Zollinger—Ellison syndrome is associated with ex-
cessive gastrin secretion and profound gastric acid hy-
persecretion. High-dose and often long-term PPI ther-
apy is required to control acid output and prevent com-
plications.

Safety of Long-Term PPI Therapy

Potential risks associated with prolonged PPI use
include:

e vitamin B12 deficiency;

e hypomagnesemia;

e increased risk of enteric infections;

e possible association with osteoporotic frac-
tures.

However, most available data are observational,
and causality has not been definitively established. Pe-
riodic reassessment of therapy necessity is recom-
mended.

Conclusions

Proton pump inhibitors remain the gold standard
in the management of acid-related disorders. Their ef-
ficacy has been well established in GERD, peptic ulcer
disease, Helicobacter pylori eradication therapy, and
NSAID-induced gastropathy. Rational prescribing and
continuous evaluation of long-term therapy are essen-
tial to ensure optimal safety outcomes.
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ENDOMETRIOSIS: MODERN APPROACHES TO COMPREHENSIVE TREATMENT AND
SYMPTOM MANAGEMENT

Anomauis.

Enoomempios € documuv po3nogcro0dicenum 3axe0poGanHsIM, AcOYiio8anum i3 Oe3naio0sm ma XpoHiuHUM
masosum bonem. Lleti cman xapakxmepuzyemocs HAABHICMIO NOOIOHOI 00 eHOOMempPIt0 MKAHUHU NO3A MeHCAMU
ROPOdCHUHYU MamKu. Xoua Hapasi mouHa emiono2is eHoomempio3y Hegiooma, 6ce i 008e0eHUll 368 30K MIXHC Cy-
KYRHICHIO NeGHUX (hakmopie ma mexanizmamu po3sumky 3axeopiosantsi. Lle 003gose nesHuMm 4uHOM KOHMPOIO-
samu cumnmomu, nepedie ma npozpecysants danoeo cmawny. Ha scanv, epexmuenicmos npedcmasienux Ha cvo-
2OOHIWHIT OeHb BMPYUAHb € 0OMENCEHO, a IXHI NOOIUHI ehekmu uacmo 8uA8IAOMbC 0ocums gasickumu. OKpim
Yb020, YACMOMA 8iOHOBNICHHS CUMAINOMIE eHOOMEempio3y NiC/is pemicii € 8ucoxoro. Y dauiti cmammi ORUCyromscsi
CYHACHT niOX00U 00 NKYSAHHS MA MEHEONCMEHMY CUMNIMOMIE eHOOMEemPIO3Y, 30Kpema Xipypeiuhe ma meoukame-
HMO3He JIKYS8AHHs, (iziomepanesmuini Memoou, a makoxic Mooupixayis cnocody sxcumms ma xapuysans. Jaui
NPUHYUNU CRPUAIOMb NOKPAWEHHIO 3A2aNbHO20 CINAHY Ma AKOCMI HCUmms NAYi€HmMoK, MoMy HA036UHAUHO 8adC-
JUBUM € KOMNLEKCHUU MA NEePCOHANIZ08AHUL NIOXIO 00 NIKYBAHHS KOJICHOT JHCIHKU 3 eHOOMEMPIO30M.

Abstract.

Endometriosis is a relatively common disease associated with infertility and chronic pelvic pain. This
condition is characterized by the presence of endometrium-like tissue outside the uterine cavity. Although the exact
etiology of endometriosis remains unknown, an association between a combination of certain factors and the
mechanisms underlying the development of the disease has been established. This makes it possible, to some extent,
to control the symptoms, course, and progression of the condition. However, the effectiveness of currently available
interventions remains limited, and their adverse effects are often significant. In addition, the recurrence rate of
endometriosis symptoms after remission is high. This article describes modern approaches to the treatment and
management of endometriosis symptoms, including surgical and medical therapy, physiotherapeutic methods, as
well as lifestyle and dietary modifications. These strategies contribute to improving the overall condition and
quality of life of patients; therefore, a comprehensive and personalized approach to the management of each
woman with endometriosis is essential.

Knruosi cnosa. enoomempios, 6e3nnioos, 3anaieHHs, masosuil 6iib, Cnocio JHCUmmsi, 20pMOHAIbHA mepa-
nis, Xipyp2iune 6mpy4aHHs.

Keywords: endometriosis, infertility, inflammation, pelvic pain, lifestyle, hormonal therapy, surgical
intervention.

Beryn. ExnomeTpios — e XpoHi4He 3anagbHe ec-
TPOTEH-3aJIe)KHE 3aXBOPIOBAHHS PENPOAYKTHBHOTO
BiKYy, TIPH SIKOMY €HIOMETpPioigHa TKaHWHA PO3pOCTa-
€THCS 32 MEXaMH MMOPOKHUHHU MATKH 1 MOXE CIIPUYH-
HATH IIUPOKUHA CTIeKTp cuMnToMiB. Haifwactimmmu 3
HUX € XpOHIYHUII Ta30BUi Oi1b, MOPYIIEHHS MEHCTPY-
JIBHOTO IUKJTY 338 THIIOM aJbIOMCMEHOpET Ta rojime-
HOpei, TucnapeyHist, 6e31uIiHICTh, OOJIICHI aKTH cevo-
BUITYCKaHHsI Ta fedeKallii, 3aKpeny, Jiapest, cadKicTh
Ta BTOMIIFOBAHICTb, & TAKOXK Jenpecis.[2, c. 9]

CBiTOBI JaHi CBiIYaTh, MO IIel CTaH CHOCTEpira-
€Tbes y 6-10% nomyusnii *iHOK GepTuibHOTO Biky. B
JESKHUX BUIAJKaX CHIOMETPIOIIHI BKJIIOYEHHS MOXXYTh

Oyt 0e3CHMITOMHHMMH, a TAKOX iX 3HaXoIATh y 50%
JKIHOK, SIKi 3BEpHYJHUCS OO JIiKaps 3 TpPUBOAY 0e3-
mwriagg. EnigeMiosioriydi JOCTIIKEHHS BUSBUWIM, IO
TAI[IEHTKH 3 €HIOMETPIO30M MalOTh BUIIUN PU3UK PO-
3BUTKY paKy S€YHUKIB Ta MOJOYHHX 3aJ103, MEIIAHOMH,
OpoHXiambHOI acTMH, PEBMATOiTHOTO apTPHUTY, CEp-
LEBO-CYJJUHHHAX 3aXBOPIOBAHb MOPIBHSIHO 31 370pO-
BHUMHU XiHKaMu.[4, c. 2]

YacTo miarHo3 eHII0OMEeTPio3y BUCTABISETHCS 3 3a-
Mi3HEHHSIM, OCKIJIbKH Ta30BUH Oib Ta Oe3TUTiaasl aco-
LIFOIOTH 1 3 IHIIUMU MATOJIOTISIMHU, a 00OB’I3KOBUM [(i-
arHOCTUYHUM KPHUTEPIEM € Bizyaizallisi BKIIOYEHb CH-
JIOMETPII0, M0 YacTO € HEMOXKIIUBUM 0€3 MPOBEIECHHS
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XipypriqHOTO BTPpYYaHHA. SIKiCTh JKUTTS XKIHOK 3 CHM-
NTOMaMH €HJIOMETPi03y CHIIBHO CTPaXKAa€, BAKOHAHHS
MMOBCAKIEHHUX aKTUBHOCTEN Ta 000B’SI3KIB CTA€ HAITO
OomicHUM Ta AUCKOM(OPTHUM, TIPane3NaTHICTh CYT-
TEBO 3HMXKYeTbcA. CaMe TOMY OCHOBHHM 3aBJAaHHAM
JKaps-TIHEKOJIOTa € TPaMOTHE JIIKYBaHHS Ta MEHEK-
MEHT CUMITOMIB, IO JI03BOJISE NallieHTKaM MaKCHUMa-
JIbHO HAOJIM3UTHUCS IO HOPMATBHOTO JKUTTA.[5, C. 7]

MerTo1o 11i€i CTATTI € OTJIA]] CyYaCHUX MIAXOIB 10
JIKYBaHHS Ta MEHEIKMEHTY CHUMIITOMIB E€HJO-
MeTpio3y. BakJIMBHM acmeKTOM € He TUTBKH MeIuKa-
MEHTO3HE Ta XipypTridHe JIKyBaHHS, a i 3aIydeHHS B
MpoIIeC caMoi MAmi€HTKH, OCKUIBKH CHOCIO XHUTTS Ta
Xap4YyBaHHS TakO)X MalOTh BIUTMB Ha Tepedir 3axBo-
PIOBAHHSL.

Martepianu Ta Metonu. Y poboti Oymo 3mific-
HEHO OIJIAJ] HayKOBUX IyOJKamidd, 30KpeMa craTeu,
CHUCTEMATHYHMX OTJIS/IB Ta METa-aHali3iB, MO CTOCY-
I0ThCS JIIKYBaHHs eHnoMeTpiosy. Kpurepisimu BKio-
YeHHS JI0 aHaji3y OyjM: HayKoBi ImyOuikarii, mpucss-
YeHI CHIOMETPIO3y; CTATTi, IO BUCBITIIOIOTH CydacHi
MAXO0/TH JI0 JTIKYBaHHsI T2 KOHTPOJTIO CUMIITOMIB 3aXBO-
PIOBaHHS, OTJIAOBI JOCHIIDKEHHS, CHCTEMaTHYHI
OTJIAMN Ta METaaHalli3W; MyOIiKallii, omyOIikoBaHi y
peLeH30BaHNX HAYKOBHX )KypHanax. [lo aHami3y Oyio
BKJIFOUCHO 15 HayKOBHX JDKEpEIN, OIMyOJiKOBaHHX HE
panime 2021 poky. V mporeci poOoTH 3miCHIOBABCS
KPUTHUYHHMH aHalli3 HAyKOBHX IaHUX ILIO/0 CY4acCHHX
(hapMaKoJIOriYHUX METOMIB JIKYBaHHS, XipypriuHHX
MiAXOMIB, a TaKOX HEMEIMKAMCHTO3HHMX CTpaTerii,
BKJIIOYarO4H (hi3NUHY aKTUBHICTB, (hi3ioTeparrito Ta Ko-
PEKILO TIETH.

Pe3yabraTn Ta 00roBopeHHs1. 3riJHO 3 JaHUMHU
CY4acHHMX IOCIiKEHb, OCHOBHOIO METOIO JIIKyBaHHS
SHJIOMETPio3y € 3MEHIICHHS OOJBOBOTO CHHAPOMY,
NPUTHIYEHHSI TPOTPECYBaHHS EHJOMETPIOiIHUX BOT-
HUII, TpoQiTaKTHKa PEIUINBIB 3aXBOPIOBAHHS Ta TO-
KpalIeHHs SIKOCTI XXUTTS Nali€HTOK. MeaAnKaMeHTo3Ha
Teparis 3aJUIIAETECS 0a30BMM METOAOM JIIKYBaHH,
0COOJIMBO y KIHOK 3 MOMIPHHUMH KJIIHIYHUMH IIpO-
sBamu. JIo ocHOBHUX (hapMaKoJIOriYHMX 3ac0o0iB Haje-
KaTh KOMOIHOBaHI OpajibHi KOHTpalENTHBH, MPOrec-
THUHHU, aroOHICTH Ta aHTAaroHiCTH T'OHAIOTPOIIH-PUII-
3MHT TOPMOHY, @ TaKOX IHriOiTopu apomarasu, SKi
CIpSIMOBAaHI Ha 3HWKEHHS €CTPOr€HOBOI CTHUMYJISLIT
EKTOIIYHOT eHIoOMeTpiaibHOl TKaHuHU [8, c. 10; 14, c.
5]. JloBezeHo, 110 3aCTOCYBaHHS TOPMOHAIBHOT Tepartii
CIpHsi€ 3MEHIICHHIO IHTEHCHBHOCTI Ta30BOTO 0O0JIO,
JcMeHopel Ta JicIiapeyHii, 0JTHaK He 3a0e3reuye mo-
BHOTO eJIIMIHAIIIHOTO e)eKTy 00 EHIOMETPIOTTHIX
BOTHHIII, [II0 00YMOBITIOE BUCOKUI PU3HK PELUANBY ITi-
CJIA IpUITUHEHHS JiKyBaHHA [7, . 12; 11, c. 5].

BaxxnBoro CKIIa0OBOI0 CYYaCHOTO JIIKyBaHHS €H-
JIOMETPio3y € XipypridHe BTpY4YaHHsS, HacaMIiepe]] ja-
MapOCKOIIYHA eKcIn3isg a00 abIAIist eHIOMETPiOiTHIX
BOTHHII. XipyprigHe JiKyBaHHS [TOKa3aHe Y BUIAIKaxX
TSDKKOTO 00JILOBOTO CHH/IPOMY, TTHOOKOT0 iH}IIbTpa-
THUBHOTO €H/IOMETPiO3y, a TaKOX IpH HasiBHOCTI 0e3-
TUTI IS, aCOIIHOBAHOTO 13 3aXBOPIOBAHHSAM. 32 JaHUMU
JIOCJIIJKEHB, JIANapOCKOIIYHE BUJIAJICHHS I1aTOJIOTi4-
HHMX BOTHHII JO3BOJISIE 3HAYHO 3MEHIINTH IHTEHCHB-
HICTh CHUMIITOMIB, ITIOKPAIIUTH PENPOAYKTUBHI PE3yIib-

TaTH Ta MiABUIIATH €PEKTUBHICTh MOAAIBIIO MEMKA-
MeHTOo3HOi Tepamii [3, ¢. 11; 4, c. 8]. BomHouac HaBiTh
TCIIA PaguKaIBHOTO XipypridHOTO JKYBaHHS 9acTOTa
PEeIMINBIB €HAOMETPIO3y 3aIHIIA€THCS JOCHTH BHCO-
KOI0, IO MATBEPKY€E HEOOXiAHICTh TPUBAJIOL MiATPH-
Mytovoi tepamii [11, c. 7].

OcTaHHIMH pPOKaMHy 3HayHa yBara MPHIISETHCS
poJi HEMEIMKaMEHTO3HHX METOIIB Y KOMIUIEKCHOMY
MEHEPKMEHT] CUMITTOMIB €HIOMETpio3y. 30Kpema, ak-
TUBHO JOCTIJKYETCS BIUIMB Mojuikaiii crmocody
KHUTTSA Ha mepebir 3axBoproBaHHA. [lami cydacHHX
OTJIIIOBHX IOCHIHPKEHb CBIiIYaTh, IO pAIliOH Xapdy-
BaHHSA MOXXC BIUIMBAaTH Ha ITATOT€HETHYHI MEXaHI3MHU
PO3BUTKY €HIOMETpPiO3y, 30KpeMa Ha piBE€Hb CHCTEM-
HOTO 3aNaJIeHHs, OKCHIATUBHOTO CTPECYy Ta TOPMO-
HanpHOTO aucOamancy [1, c. 9; 12, c. 3]. 30inpmeHHs
CIIO’KUBAHHS MPOAYKTIB, OaraTMx Ha aHTUOKCHUJIIAHTH,
oMera-3 MoJiHeHaCHYeHI KUPHI KUCIOTH, KIITKOBHHY
Ta MIKPOEGJIEMEHTH, MOXE CIPHUITH 3MEHIICHHIO BUPa-
JKEHOCT] KJIIHIYHMX cuMOTOMiB. HatomicTh BHCOKHI
PIBEHb CIIOXKHMBAHHS TPAHCIKUPIB, HACUUEHHUX YKUPHHUX
KHCJIOT Ta YEPBOHOTO M’sica aCOIIIOETHCS 3 ITiJBHIIE-
HUM pPU3MKOM IPOTPECYBaHHS 3axBOploBaHHA [15, c.
2].

[TepcrieKTHBHUM HANPSMKOM CHMITOMATHYHOTO
MEHEKMEHTY €HIOMETPIiO3y € TaKOK BUKOPHCTaHHS
($i3MIHOT aKTHBHOCTI SIK JOTIOMDKHOTO TEpameBTHY-
HOTO IHCTPYMEHTY. 3a JaHMMHU CHCTEeMaTHYHUX Ta Ha-
paTUBHHUX OMISAIB, peryispHa (i3uyHa aKTUBHICTh
MOXKE CIPHSATH 3HIDKCHHIO PIBHS CHCTEMHOTO 3ara-
JICHHSI, TOKPALICHHIO HEHPOEHTOKPUHHOT perysiii Ta
3MEHIIIEHHIO IHTEHCUBHOCTI 00JILOBOTO CHUHAPOMY [5,
c.7;9, c. 10]. Oxpim Toro, ¢i3uuHi BIpaBH MO3UTHBHO
BIUIMBAIOTH HA IICUXOEMOIIHHIH CTaH MAIi€EHTOK, 110 €
Ba)KJIMBUM acIleKTOM JIIKyBaHHS XPOHIYHUX OOJIbOBHX
CHHIIPOMIB.

He MeHII BaxiMBY pojib y JIKyBaHHI €HIO-
MeTpio3y BigirpatoTs (iziorepaneBTryni metomu. Cy-
YacHI JTOCHI/DKCHHS JIEMOHCTPYIOTH €(QEKTHBHICTh
(¢izioTepaneBTHYHMX IiJX0/IIB, 30KpeMa Tepartii M’ s31B
TA30BOTO JHA, MaHyaJbHOI Teparii, MioaciiaabHOro
penizy Ta METoMiB HelpomomyJuimii 0o, 3acrocy-
BaHHS IIMX METOJIIB JI03BOJISIE 3MEHIIUTH IPOSBU
XPOHIYHOTO Ta30BOr0 OO0, MOKPAIIUTH (DYHKIO-
HaJIbHUIl CTaH OpraHiB MaJloro Ta3a Ta MiIBUIIUTH 3a-
TabHY SKICTh KUTTS NAMi€HTOK [6, c. 1].

VY cydacHii JiTepaTypi TaKoX IiIKPECIIOETHCS
Ba)XXJIMBICTh XOJICTHYHOTO Ta MYJIBTHIUCLUILIIHAD-
HOTO MiOXOMy N0 JIKYBaHHA  €HAOMETPIo3y.
XpoHiyHHIT nepedir 3aXBOPIOBaHHS, TPUBAIHH OO0JIb-
OBHH CHHIPOM Ta NpobiemMu 3 (HepTIIIBHICTIO 9acTo
MIPU3BOJISITH IO PO3BUTKY TPHUBOXXHHX 1 JICHPECUBHHUX
po3naniB, IO MOTpedye 3alydeHHS ICHXOJOTIYHOL
MATPAMKH Ta KOMIUIEKCHOI peadimiTariii marieHToK
[13, c. 6]. Takuii miaXiz K03BOJISIE MOKPAITUTH PE3YITb-
TaTH JIIKYBaHHS Ta MiABUIINTH €(EKTUBHICTH KOH-
TPOJIEO CUMIITOMIB.

[TepcrieKTHBHUMH HaNpsIMKaMH IIOJQIBIINX J0-
CIIIJDKEHB € TOIIYK HOBHX MOJIEKYJIIPHUX MEXaHi3MiB
PO3BUTKY €HOMETPiO3y Ta po3poOKa TapreTHUX Tepa-
NeBTUYHUX cTpareriid. OcoOIMBHIA IHTEpPEC CTAHOBIATh
JociipkeHHs poii Hekoxyrounx PHK, enirenernunmnx
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3MiH Ta IMyYHHHX MEXaHI3MIiB y TMaTOTeHe3l 3axBO-
PIOBAaHHS, IO MOKE CIPHUATH CTBOPEHHIO HOBHX Me-
TOJIB paHHBOI JIarHOCTHKHU Ta IMEPCOHATI30BaHOI Te-
pamii [10, c. 8; 11, c. 6].

BucnoBku. EHomMeTpio3 € XpoHIYHAM €CTpOTeH-
3aJIeKHUM 3aXBOPIOBAHHAM 13 MyJbTH(AKTOPHUM Ma-
TOTEHE30M, II0 CYNPOBOKYETHCSI OOJILOBUM CHHIPO-
MOM, MOPYIICHHSM PENpOIYKTHBHOI (QyHKLIT Ta 3HHU-
JKCHHSIM SIKOCTI )KHUTTS MAI[IEHTOK.

CyvacHi miaxoau 10 JiKyBaHHs TmependadaroTh
KOMIUIEKCHE 3aCTOCYBAaHHS METUKaMEHTO3HOI Teparii,
XIpyprigHOrO JiKyBaHHS Ta HEMEIMKAMEHTO3HHX Me-
toniB. [opMOHaNBbHA Teparris € OCHOBOIO KOHCEpPBATH-
BHOTO JIIKyBaHHS, TOJIi SIK JIAIIAPOCKOIIIYHE BHIAICHHS
SHJIOMETPIOIAHNX BOTHHI 3aCTOCOBYETHCS MPHU THK-
KoMy Tepediry 3aXBoproBaHHs a00 Oe3TuTii.

BaxnuBy posb y MEHEDKMEHTI CHMIITOMIB BiJir-
paroTh MoandiKalis ClIoco0y JKUTTS, pallioOHAIbHE Xa-
puyBaHHA, Qi3MYHA aKTUBHICTH Ta (i3ioTepaneBTUUHI
merond. KoMIulekcHHH Ta MyJIbTUAMCHUIUTIHAPHUN
MIAXI 10 BEJACHHS MaLi€HTOK CIPUsiE OLIbIN e(heKTUB-
HOMY KOHTpOJIFO CHMIITOMIB 1 TOKPAIICHHIO SKOCTI
HKHUTTSL.
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OCTEOAPTPO3 Y MOJIOJOMY BIIII: HOBUM MAPAJJUTMAJIbHUAM MOTJISIT HA
ETIONMATOI'EHE3 TA CTPATEI'Li PAHHBOI IHTEPBEHIIII

Abstract.

This scientific work is devoted to the comprehensive analysis of the problem of degenerative-dystrophic joint
diseases among young and working-age people. The relevance of the study is due to the rapid "rejuvenation™ of
osteoarthritis (OA), which transforms it from a geriatric problem to a socio-economic challenge of modern times.
The aim of the work is to review the traditional views on the etiopathogenesis of OA in young adults and to sub-
stantiate the newest approach to early diagnosis and therapy. The methodology is based on a systematic analysis
of the latest clinical guidelines (ACR, EULAR, OARSI) and the results of fundamental research into the molecular
mechanisms of cartilage degradation. As a result of the work, the key phenotypes of OA in young people were
identified, in particular, post-traumatic and metabolic, and the ineffectiveness of standard radiological methods
in the early stages was proven. It has been established that the pathological process is initiated long before the
appearance of clinical symptoms due to a cascade of pro-inflammatory cytokines and disruption of joint homeo-
stasis as a single organ. The expediency of using regenerative technologies, such as PRP therapy and the use of
mesenchymal stem cells, as first-line means to preserve the structural integrity of cartilage is substantiated. Pro-
spects for further research are the development of target biomarkers that will allow predicting the course of the
disease at the preclinical stage, ensuring the transition to personalized preventive medicine.

Anomauis.

Jlana nayxkosea npays npucesueHa KOMIIEKCHOMY AHANIZY NpoOIeMu 0e2eHepamusHO-0UCMPODIYHUX 3aX60-
PIOBaHL Cyenobig ceped ociO MON00020 Mma Npaye30amuoz0 6iky. AKmyanvHicmv O0O0CHIONCEHHS. 3YMO6IeHd
CMPIMKUM  «OMOR00dceHHAM» ocmeoapmposy (OA), wo mpancgopmye tiozo 3 eepiampuunoi npobremu Ha
COYIANbHO-eKOHOMIYHULL BUKIUK cydacHocmi. Memoro pobomu € nepeensio mpaouyiiHux nozisiodie Ha emionamo-
eene3 OA y monooux oopociux ma oOIpyHmMY6anHs HOBIMHBLO20 NIOX00Y 00 PAHHLOI OIAcHOCMUKY ma Mepanii.
Memooonoeis 6azyemuvcs na cucmemuomy ananizi ocmannix kriniynux nacmanos (ACR, EULAR, OARSI) ma pe-
3YIbMamax GyHOAMeHmanbHux 0OCAI0NCEHb MOIEKYIAPHUX MeXanizmie decpadayii xpawa. Y pesyrvmami po-
bomu suoxpemieno ko4osi penomunu OA y Moao0oi, 30kpema NOCMmMpPasmamuyHuil ma Memaooaiunul, ma 00-
6€0eH0 HeeheKMUBHICMb CIMAHOAPMHUX PEHM2EeHONI02IUHUX Memodi8 Ha panHix cmadisx. Bcmanosneno, wo na-
MONOSTYHULL NpoYec THIYTIOEMbCS 3A00820 00 NOAGU KAIHIYHOI CUMIMOMAMUKU Yepe3 KACKAO NpOo3anaibHUX
YUMOKIHIG Ma NOPYUIEHHSl 20Me0Cma3y cyenoba ax eounozo opeana. OOTpyHmosano OOYilbHiCMb 3ACMOCYBAHHSL
PeceHepamueHux mexHonoziu, maxux sk PRP-mepanis ma 6ukOpucmanHs Me3eHXIMAIbHUX CMos0yposux KiimuH,
AK 3acobie nepuioi ninil 0ns 30epedicenHss cmpykmypHoi yinichocmi xpawa. Ilepcnexkmusu nooanvuux 00-
CHIOJCEHb NONISL2AI0Mb Y PO3POOYI MapeemHux Oiomaprepis, wo 0036015Mb NPOSHO3Yy8amu nepebic X60pobu Ha
OOKIIHIYHOMY emani, 3a6e3neuyouu nepexio 00 NepCoHANi308aAHOT NPeBeHMUBHOT MEOUYUHIL.

Key words: osteoarthritis in young people, post-traumatic osteoarthritis, chondroprotection, regenerative
medicine, joint homeostasis, biomarkers, PRP therapy, metabolic phenotype.
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Kniouoei cnosa: ocmeoapmpo3s y MOA00UX, NOCMMPAGMAMUYHUL OCIeoapmpum, XOHOPONPOMeKyis, peze-
HepamueHa Meouyuna, 2comeocmas cyanoba, biomaprepu, PRP-mepanis, memaboniunuti ¢penomun.

The purpose of the work. The purpose of this
work is to analyze the modern epidemiological and
pathophysiological features of osteoarthritis in young
and able-bodied people. The study is aimed at system-
atizing data on the etiological phenotypes of the disease
and justifying the transition from the traditional "wait-
ing" tactics to the strategy of early active intervention.
The task of the work is to critically evaluate the effec-
tiveness of modern non-pharmacological and pharma-
cological treatment methods, as well as to determine the
role of regenerative technologies in preserving the
structural integrity of articular cartilage.

Materials and methods. To achieve the goal, a
systematic review and analysis of scientific sources
published in the period from 2012 to 2026 was con-
ducted. The information search was carried out in the
international databases PubMed, Scopus, Cochrane Li-
brary and Google Scholar. The research methodology
included the stages listed below. Literature search and
selection (keywords: "osteoarthritis”, "young adults",
"post-traumatic osteoarthritis”, "regenerative medi-
cine”, "phenotypes” were used, meta-analyses, system-
atic reviews, randomized clinical trials and current in-
ternational clinical guidelines (ACR, EULAR, OARSI)
were involved. Critical assessment: sources were se-
lected based on their relevance, level of evidence and
relevance to clinical cases of patients aged 20-45 Syn-
thesis of data: a comparative analysis of approaches to
the diagnosis and treatment of OA in young patients
was carried out.

Introduction. Osteoarthritis (OA) has long been
perceived by the medical community as a natural and
inevitable consequence of biological aging. However,
the paradigm of "wearing out" joints in 2025 is recog-
nized as outdated. According to recent epidemiological
data, the proportion of patients under 45 years of age
among individuals diagnosed with OA has increased by
25% over the last decade [1]. For a young person, this
diagnosis means not just physical discomfort, but a
threat to long-term professional activity and a signifi-
cant decrease in the quality of life.

Etiological factors and phenotyping of OA in
young people. In contrast to elderly patients, where the
pathology is usually multifactorial and chronic, in
young individuals OA often has a well-defined trigger.
Modern classification proposes to consider the disease
through the prism of specific phenotypes [2].

Post-traumatic phenotype (PTOA). This is the
most common form among active youth. Knee injuries
(tear of the anterior cruciate ligament or menisci) in-
crease the risk of developing OA 4-6 times over the
next 10 years. It is important to understand that even
successful surgical reconstruction does not guarantee
protection against degeneration, because the primary
mechanical impact triggers a biochemical "storm" [6].
The main trigger of PTOA is an acute injury (ACL, me-
niscus, fracture). The mechanism of damage is direct
mechanical destruction simultaneously with acute in-
flammation. High rate of progression: symptoms ap-
pear 1-5 years after injury. A key biomarker is a high

level of MMP (matrix metalloproteinases) and cyto-
kines in the synovium. The priority of therapy for
PTOA is joint stabilization, PRP therapy, rehabilita-
tion.

Metabolic-associated phenotype.Obesity at a
young age affects the joints not only due to mechanical
overload. Adipose tissue functions as an endocrine or-
gan, producing adipokines (leptin, resistin), which sup-
port low-grade systemic inflammation. This leads to
premature destruction of chondrocytes even in joints
that do not bear an axial load, for example, in the joints
of the hands [9]. The main triggers are obesity, insulin
resistance, and dyslipidemia. The mechanism of dam-
age is systemic inflammation of low intensity (adi-
pokines). The rate of progress is moderate, often sys-
temic damage (poliosteoarthrosis). Key biomarkers in
this case are C-reactive protein and leptin level in the
blood. The priorities of therapy will be: weight correc-
tion, diet, statins, NSAIDs.

Dysplastic phenotype. Anatomical anomalies,
such as dysplasia of the hip joint or varus/valgus de-
formity of the knees (the main triggers), lead to an un-
even distribution of pressure on the cartilage, which
causes its local erosion already in the second or third
decade of life. That is, the mechanism of damage in this
case is chronic overloading of individual areas of carti-
lage. The speed of progress will depend on the degree
of deformation and loads. Key biomarkers are collagen
type 1l (CTX-II) degradation markers. The priority of
therapy will be orthopedic correction (insoles, osteot-
omy).

Molecular mechanisms: the joint as an organ.
Modern rheumatology considers the joint as a complete
functional unit, where cartilage, subchondral bone, syn-
ovial membrane and muscles are closely interconnected
[5]. In young patients, a key role is played by the im-
balance between anabolic and catabolic processes. Un-
der the influence of pro-inflammatory cytokines (IL-
1beta, TNF-alpha), matrix metalloproteinases (MMP-
13) are activated, which aggressively split type Il col-
lagen and aggrecan — the main structural elements of
cartilage.

Diagnostic challenges and new approaches. Stand-
ard radiography, which is still the "gold standard" ac-
cording to protocols [14], reveals changes only at
stages when the cartilage has already lost more than 30-
50% of its volume. For young people, this approach is
unacceptable.

High-resolution MRI: The use of T2-mapping se-
quences allows detecting changes in the water content
and orientation of collagen fibers at the stage of pre-
osteoarthrosis [3].

Biomarkers: Determination of COMP (cartilage
oligomeric matrix protein) and CTX-II levels in biolog-
ical fluids allows monitoring the rate of cartilage deg-
radation in real time.

Treatment strategies: from symptom control to re-
generation. Treatment of OA at a young age requires a
more aggressive and, at the same time, more economi-
cal strategy. First of all, the doctor must provide basic
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therapy: patient education (explaining the nature of the
disease), physical activity (low-impact exercises -
swimming, cycling, yoga), body weight control (the
goal is to reduce BMI to the norm to reduce the adi-
pokine effect), orthopedic hygiene (choosing the right
shoes, correcting flat feet). The next stage will be chon-
droprotection and symptomatic control with the drugs
listed below. SYSADOA: long-term intake (from 3-6
months) of crystalline glucosamine sulfate and chon-
droitin (have a proven effect on reducing pain and can
potentially slow down the narrowing of the joint space)
[8, p. 70]. NSAIDs: only in short courses (3-5 days) in
case of exacerbations, preference is given to selective
COX-2 inhibitors (celecoxib, etoricoxib). OARSI
guidelines [6] recommend limiting the use of NSAIDs
among young patients due to the risk of side effects
from the gastrointestinal tract and kidneys with long-
term use. Priority is given to the SYSADOA group.
Topical means: gels and patches with diclofenac to
minimize systemic effects. At the third stage, interven-
tional and regenerative methods take place, such as: hy-
aluronic acid (intra-articular injection to "lubricate™ and
improve the viscosity of the own synovium), PRP (Leu-
kocyte-poor) (platelet-rich plasma to reduce inflamma-
tion and stimulate anabolic processes) [12], BMAC /
MSC (injection of a concentrate of bone marrow cells
or stem cells (as indicated in stages I-11). [10, p. 1448].
Surgical prevention and reconstruction are provided
for: arthroscopy (resection of damaged parts of the me-
niscus, but with maximum saving of tissues), corrective
osteotomy (redistribution of load from the damaged
part of the joint to the healthy part), chondroplasty (mo-
saic plastic or implantation of cultured chondrocytes)
(ACI)) [14].

Conclusions. Osteoarthritis in young patients is
not a sentence, but a manageable condition that requires
early diagnosis and a personalized approach. The tran-
sition from palliative care to biological restoration of
the joint is the main trend at the moment. Timely mod-
ification of lifestyle, correction of metabolic disorders
and the use of high-tech treatment methods allow to
preserve joint function and avoid early endoprosthetics
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IRON DEFICIENCY ANEMIA IN YOUNG CHILDREN: MODERN PERSPECTIVES ON
PATHOGENESIS, DIAGNOSIS, TREATMENT, AND PREVENTION
(LITERATURE REVIEW)

Abstract

Iron deficiency anemia (IDA) is the most common micronutrient disorder in pediatric practice and the leading
cause of anemia in children under 5 years of age. According to the World Health Organization, the global preva-
lence of anemia among children aged 6-59 months exceeds 40%, with iron deficiency being the main etiological

factor [1].

Early childhood is a critical period of rapid physical growth and development of the central nervous system.
Iron deficiency during this time is associated not only with hematological changes but also with impaired cognitive
development, immune response, neurotransmitter metabolism, and energy metabolism [2].

The aim of this work is to summarize current scientific data regarding epidemiology, iron metabolism physi-
ology, molecular mechanisms of pathogenesis, systemic consequences of iron deficiency, and modern strategies

for prevention and treatment of IDA in young children.

Keywords: iron deficiency anemia, hepcidin, erythroferrone, iron deficiency, young children, pediatrics.

Relevance of the Problem

Iron deficiency anemia (IDA) remains one of the
most common childhood disorders and carries signifi-
cant medical and social importance. The high preva-
lence of IDA is due to a combination of physiologically
increased iron requirements during periods of rapid
growth and insufficient dietary iron intake [1].

Of particular concern is the fact that iron defi-
ciency can have long-term effects on cognitive devel-
opment. Studies indicate that even after the correction
of hemoglobin levels, some children continue to show
decreased memory, attention, and learning ability indi-
cators [2].

Therefore, IDA is viewed not only as a hemato-
logical issue but also as a systemic disorder that impacts
quality of life and the future intellectual potential of the
child.

Epidemiology

According to WHO estimates, there are more than
269 million children worldwide affected by anemia [1].
The highest rates are observed in countries in Africa
and Southeast Asia, but even in European countries, the

prevalence of IDA among young children reaches 10—
20% [3].

Risk factors for developing IDA include:

e Prematurity

e Low birth weight

e Multiple pregnancies

e Maternal anemia
Prolonged exclusive breastfeeding without
prophylactic iron supplementation after 6 months

e Excessive consumption of cow's milk

e Chronic infectious diseases

e Socio-economic factors [4]

In situations of armed conflict, migration, and so-
cial instability, the risk of micronutrient deficiencies
among children increases, highlighting the need for
systematic screening.

Physiology of Iron Metabolism

The human body contains approximately 3-4
grams of iron, around 70% of which is incorporated
into haemoglobin. The remainder is stored as ferritin
and haemosiderin or forms part of enzyme systems [5].
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Iron absorption occurs mainly in the duodenum.
Haem iron (from meat products) is absorbed more effi-
ciently than non-haem iron (from plant sources). The
absorption of non-haem iron depends on the pH of the
environment and the presence of vitamin C [6].

In young children, the mechanisms regulating iron
absorption are still developing, making them more vul-
nerable to fluctuations in the intake of this micronutri-
ent.

Molecular Mechanisms Regulating Iron Me-
tabolism

The key regulator of iron homeostasis is hepcidin,
a peptide hormone synthesised in the liver. Hepcidin
binds to ferroportin, causing its degradation and block-
ing the transport of iron from enterocytes and macro-
phages into the bloodstream [7].

An increase in hepcidin levels is observed during
inflammation, infections and chronic diseases, which
may lead to the development of anaemia of chronic dis-
ease or functional iron deficiency [8].

Erythroferrone, a hormone produced by erythro-
blasts in response to stimulation by erythropoietin, sup-
presses the synthesis of hepcidin, ensuring the mobili-
sation of iron for erythropoiesis [9].

Disruption of this balance in young children can
contribute to rapid depletion of iron stores.

Systemic Consequences of Iron Deficiency

Impact on the Nervous System

Iron acts as a cofactor for enzymes involved in the
synthesis of neurotransmitters (dopamine, serotonin).
Its deficiency disrupts processes such as myelination,
synapse formation, and neuronal plasticity [2].

Research has shown that iron deficiency during
the first 24 months of life can lead to persistent cogni-
tive impairments even after blood parameters return to
normal [10].

Impact on the Cardiovascular System

Chronic tissue hypoxia results in compensatory
tachycardia, increased cardiac output, and additional
workload for the myocardium. In severe cases, heart
failure may develop [5].

Impact on the Immune System

Iron deficiency reduces the functional activity of
neutrophils, macrophages, and T-lymphocytes, which
increases the frequency of infectious diseases [11].

Clinical Classification

Depending on hemoglobin levels, the following
degrees are distinguished:

e Mild (Hb 100-109 g/L)

e Moderate (Hb 70-99 g/L)

e Severe (Hb <70 g/L) [1].

By stages of deficiency development:

1. Prelatent deficiency (reduced ferritin without
changes in Hb)

2. Latent deficiency (reduced ferritin and serum
iron)

3. Manifest iron deficiency anemia (reduced Hb
and erythrocyte indices)[5].

Clinical Manifestations

The clinical picture depends on the degree of anae-
mia and the duration of the deficiency.

General Anaemic Syndrome:

e Pallor of the skin and mucous membranes;

e  Weakness;

e Tachycardia;

e Shortness of breath during physical exertion.

Sideropenic Syndrome:

Dry skin;

Brittle nails;
Angular stomatitis;
Reduced appetite;

e Changes in taste preferences (pica) [12].

In young children, an important manifestation is
delayed psychomotor development and decreased play
activity [10].

Laboratory Diagnostics

Complete blood count:

e Hb<I110g/L;

e Reduced MCV (<80 fL);

e Reduced MCH;

e Anisocytosis (1 RDW) [3].

Biochemical markers:

e Ferritin <12—-15 ng/mL;

e Reduced transferrin saturation (<16%);

o Increased total iron-binding capacity of se-
rum;

o Increased level of soluble transferrin receptor
(sTfR) [13].

Ferritin is a marker of iron stores, however, in
cases of inflammation, its interpretation requires con-
sideration of C-reactive protein levels [7].

Differential Diagnosis

Iron deficiency anaemia (IDA) must be differenti-
ated from:

e Anaemia of chronic disease — normal or in-
creased ferritin, elevated hepcidin [8];

e Thalassaemia — reduced MCV with normal
ferritin and increased erythrocyte count;

e Sideroblastic anaemia — impaired iron utili-
sation in the bone marrow;

e Vitamin B12 or folate deficiency — macro-
cytic anaemia [5].

Modern Approaches to Pharmacotherapy

Oral Iron Preparations

These are the first-line method. The recommended
dose is 3-6 mg/kg/day of elemental iron [6].

The most common forms are:

e [ron sulphate;

Iron fumarate;

Iron gluconate;

Iron bisglycinate;

Iron hydroxide-polymaltose complex [14].

Ferrous iron has better bioavailability, but more
frequently causes side effects (nausea, abdominal pain,
constipation, diarrhoea) [14].

Parenteral Forms

Indicated in cases of:

e Severe anaemia;

e Malabsorption;

e Intolerance to oral forms.
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Iron carboxymaltose and iron saccharate are used
[15].

Evaluation of treatment effectiveness

An increase in Hb by 10 g/L is expected within 2—
4 weeks. Complete normalization of indicators is pos-
sible within 6-8 weeks [6].

Therapy is continued for another 2—3 months after
normalizing Hb to restore iron stores.

Complications

Untreated iron deficiency anaemia (IDA) may
lead to:

e cognitive impairments;

o growth delay;

e increased susceptibility to infections;

e heart failure in severe cases [2].

Prevention of Iron Deficiency Anaemia

Prevention of IDA is a strategically important
component of paediatric practice, as preventing iron de-
ficiency is significantly more effective and economi-
cally reasonable than treating its consequences.

Primary Prevention

Primary prevention includes:

e adequate and balanced nutrition for pregnant
women,

o timely diagnosis and treatment of maternal
anaemia;

e appropriate breastfeeding;

e timely introduction of complementary foods
(starting at 6 months);

e inclusion of meat products as a source of
haem iron [6].

Preterm infants are recommended prophylactic
iron supplementation starting from 2—4 weeks of life at
a dose of 2-3 mg/kg/day [4].

Secondary Prevention and Screening

Screening for anaemia is recommended at the age
of 9-12 months, and again for risk groups at 15-18
months [6].

In children with risk factors (prematurity, chronic
diseases, unfavourable social conditions), blood param-
eters should be monitored more frequently [1].

Timely screening allows detection of latent iron
deficiency before the development of clinically signifi-
cant anaemia.

Socio-Economic Aspects

IDA has a significant impact on society due to its
potential to reduce cognitive development and future
productivity of the population.

Expert estimates suggest that micronutrient defi-
ciency in childhood is associated with lower educa-
tional attainment and economic indicators for a country
in the long term [3].

Therefore, mass food fortification programs with
iron and educational campaigns are an important com-
ponent of public health.

Algorithm for Managing a Child Suspected of
Having IDA

e Assessment of medical history and risk fac-
tors.

e Physical examination.

e Complete blood count.

e Determination of ferritin and C-reactive pro-
tein.

o Initiation of oral therapy upon confirmation of
deficiency.

e Monitoring Hb after 2—4 weeks.

e Continuation of therapy until complete resto-
ration of iron stores.

This algorithm corresponds to current recommen-
dations of international professional societies [6].

Prognosis

With early diagnosis and adequate therapy, the
prognosis is favorable. However, prolonged iron defi-
ciency during the critical period of neurodevelopment
may lead to persistent cognitive changes [2]. Timely
prevention can significantly reduce the risk of compli-
cations and improve the quality of life for children.

Conclusions

1. Iron deficiency anemia is the most common
micronutrient disorder in young children.

2. The pathogenesis of IDA is linked to disturb-
ances in hepcidin regulation and erythropoiesis.

3. Iron deficiency has a systemic impact, includ-
ing effects on the nervous, cardiovascular, and immune
systems.

4. Early laboratory diagnosis helps prevent the
development of severe forms of anemia.

5. Oral iron therapy is the treatment of choice
and is highly effective.

6. Prevention and screening are key strategies
for reducing the prevalence of IDA.
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CHHAPOM MMOJIIKICTO3HUX SI€EYHUKIB: CYYACHI NIAXOJIU 10O JIATHOCTHUKH TA
JIKYBAHHA
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POLYCYSTIC OVARY SYNDROME: MODERN APPROACHES TO DIAGNOSIS AND
TREATMENT

Anomauis.

Cunopom nonixicmosnux seunuxie (CIIKA) € o0num i3 HaunowupeHiuux eHOOKpUHHUX po3nadie cepeo
JHCIHOK PEnpOoOYKMUBHO20 BIKY Ma OOHIEID 3 OCHOBHUX NPUYUH AHOBYIAMOPHO20 6e3n1i005. 3a OAHUMU CYYACHUX
enidemionociunux oocuioxcenv, nowupericmos CIIKA cepeo scinok yiei 8ikosoi epynu cmanosums npubausHo 5—
15%. Jlane 3ax80pr06amHs Xapakmepu3yemocs NOCOHAHMAM 2inepanoOpoeHii, NopyuleHHAM 08ynayii ma
NOIKICMO3HOW cmpyKkmypoio aeunuxis. Kpim penpooykmuenux posnaodie, CIIKA yacmo cynpogooxcyemuvca me-
MAOONTYHUMY NOPYULEHHAMU, MAKUMU K THCYIIHOPE3UCMEHMHICMb, OXCUPIHHA, OUCTINIOeMis, a MAKON’C Niosu-
WEeHUM PUBUKOM PO3BUMKY YYKpPo6ozo diabemy 2 muny. /Joeedeno, wo possumox CIIKA mooce susnavamucs
PDIBHUMU (PAKMOPAMU, a4 CaMe — HUSbKUL COYLATbHO-eKOHOMIUHUL PI6EeHb, HENPABUILHUL CROCIO JHCUmMmsL (NAIHH,
HaOMipHe CnodcusanHs ixci, siocymuicms Qizuunoi akmuenocmi). 3nauny poav y namozenesi CIIKA sidiepae
2eHEeMUYHA CXUNbHICMb, HA YacmKy AKoi npunadac 0o 80 % eunaoxis.

Abstract.

Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders among women of repro-
ductive age and one of the leading causes of anovulatory infertility. According to modern epidemiological studies,
the prevalence of PCOS among women in this age group is approximately 5-15%. The disorder is characterized
by a combination of hyperandrogenism, ovulatory dysfunction, and polycystic ovarian morphology. In addition to
reproductive disturbances, PCOS is often associated with metabolic disorders such as insulin resistance, obesity,
dyslipidemia, and an increased risk of developing type 2 diabetes mellitus. It has been established that the devel-
opment of PCOS may be influenced by various factors, including low socioeconomic status and unhealthy lifestyle
habits such as smoking, excessive food intake, and lack of physical activity. Genetic predisposition also plays a
significant role in the pathogenesis of PCOS, accounting for up to 80% of cases.

Kniouogi cnosa: cundpom nonikicmosnux a€4nuxia, 6e3nioos, cinepanopozeHis, iHCyaiHOpe3UCMeHMHICMb,
AHOBYIAYIA.

Key words: polycystic ovary syndrome, infertility, hyperandrogenism, insulin resistance, ovulatory dysfunc-
tion.

Beryn. CuHIpoOM TMOJNIKICTO3HHX SIEYHUKIB €
MYJIbTU(GAKTOPHUM 3aXBOPIOBAHHSIM, PO3BUTOK SIKOTO
BU3HAYAETHCS B3AEMOJIEI0 T'€HETHYHUX, TOPMOHAJb-
HUX Ta MeTabomivyHux 4YuHHUKIB [2,7]. OcHOBHUMHU
KIIIHIYHUMH IPOSBAMHU € TiIepaHIPOTeHis, HOPYIICHHS
OBYJISIIIi Ta MOJIKICTO3HA CTPYKTypa SE€YHUKIB, IO
MPU3BOANUTE 0 Oe3mTifis, MeTaboNiYHUX MOPYIIEeHb
Ta MiIBHINEHOTO PU3MKY IyKpoBoro miabery [1,2,7].
ITatorenernuno po3sutok CIIKS  obymoBnennit
MiABUIICHOIO MPOAYKIIEI aHAPOTCHIB, SKa MOPYIIYE
HOPMaJIBHUH TIpoliec A03piBaHHS (OIKYIIB y S€UHH-
Kax 1 MPU3BOJUTH JIO aHOBYJIALIT Ta 3HIDKEHHS (ep-
THAbHOCTI [1]. THMOBUM MPOSBOM TOPMOHAIBEHOTO
JucOaNaHCy € TMOPYIICHHS CEKpellii rOHAJIO0TPOIIiHIB,
KOJIU TiIBHIIYETHCS PIBEHB JIIOTETHI3YIOYOTO TOPMOHY

IIpU HOPMAJBHOMY a00 3HWKEHOMY piBHI (ONIKYyJIO-
CTHMYJIIOIOYOTO TOPMOHY, IO CIIPHUSE IO0AATKOBOMY
nopyureHHto criBBigHowenHs JIT/OCT [3]. [ncynino-
PEe3UCTEHTHICTh, sfKa dYacTo cympoBomkye CIIKS,
MiABHIY€E MPOAYKIIIO aHAPOTEeHIB SIEYHUKAMH Ta IIO-
CHITIOE TIOPYIIIEHHS OBYJIATOPHOT dyHKIIii [2,6].

MeTo0 maHOTO Oy € CHCTeMaTH3alis Cy-
YacHWX JIaHUX TPO ETIOJIOTiI0, TAaTOTeHe3, KIIiHiuHi
MIPOSIBH, JIarHOCTHKY Ta CydYacHi MiAXOIW IO JIKY-
BaHHS CHHAPOMY IOJIIKICTO3HHX SIEYHHKIB y )KIHOK pe-
MIPOJYyKTUBHOTO BiKY.

Marepiaan Ta meroau. Y po0oTi mpoaHaiizo-
BaHi cyyacHi HaykoBi myOuikanii (2016-2025), Bki1ro-
YHO 3 MPOCIEKTHBHUMHU Ta PETPOCHEKTUBHUMH J0-
CIIKESHHSIMHU, a TaKOXK orisaamu Jiteparypu [1-7].
BukopucToByBanM METOAM CHCTEMAaTHYHOTO OTIJIALY,
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MOPIBHSAHHA, Y3araJbHEHHS Ta CHHTE3y AAHHUX IS
(hopmyBaHHS IITICHOTO YSBIEHHS NPO TATOTeHE3 Ta
nigxoau o mikyBaHHS CITKS.

PesyastaTn. CIIKS xapakTepu3yeThes HO€THAH-
HSIM PENpONYyKTHBHUX Ta METAa0ONIYHUX HOPYIICHB.
KninigyHO Hal4acTille crocTepiratoTbesi oJIiroMeHopest
abo ameHopesi, OC3IUTIIMS, OXKHUPIHHSI, METaOOTIUHUI
CHUHIIPOM, TipcyTH3M, akHe Ta ajomemis [1,3,4].
[JiarHoctuka 6a3yerbcsi Ha PorTepmaMcbKuX KpH-
tepisix (2003), Mo BKIIOYAIOTh HAsBHICTH OJIro- abo
AaHOBYJIAMIl, KIiHIYHI abo OioXiMi4HI  TPOSBH
TinepaHIporeHii, a TaKOX MOJIKICTO3HY CTPYKTYPY
S€YHUKIB 32 JaHUMH YJIBTPa3BYKOBOTO JOCIHIIKCHHS
[3]. VapTpa3ByKOBi O3HAKH BKJIFOYAIOTH 301TBIICHUN
00’eM steunmkiB (>10 cm®), HasBHICTE >20 (omikymiB
nmiamerpoM 2—9 mm. HeoOXigHUM € BUKITFOUEHHS 11aTO-
JIOTIT MIMTOMOMIOHOT 3aJ103H, TiMEPIPOIAKTHHEMI, aH-
JPOTEeH-TIPOAYKYIOUHX MYXJIUH Ta MOPYIIEHb (YHKIT
HaJHUPHUKIB [1,5]. J{ns mamieHToK i3 HAIMIPHOIO Ma-
COI0 Tila PEKOMEHIYEThCS HOJATKOBO BH3HAYATH
PIBEHB TIIIOKO3H, JiMiHUI MPOQiIb Ta KOHTPOJIIOBATH
aprepianbHUi TUCK [2,6,7].

SIKIIO y MaIlieHTKH CIIOCTEPIraeThesl HEPEryIsp-
HUH MEHCTpYaJTbHUH IUKII, OIUJIFHO BU3HAYUTH PiBHI
tupeotporHoro ropmony (TTI) Ta mpomaktuny, Mmoo
BUKJIFOYXTH 1HIII MOXKIIUBI MPHYNHA MEHCTPYaTbHHUX
nopymieHs [1]. ¥V pasi HasBHOCTI TipcyTusmy Ta/abo
aKHE PEKOMEHAYEThCS BHM3HAUEHHS DIBHS TECTOCTe-
POHY B cupoBaTLi KpoBi [5], a 1uist npoBeeHHs nude-
PEHLIMHOI I1arHOCTUKH IMOPYIIEHb MEHCTPYalbHOTO
UKy CITiJ] TOCIIIUTH CUPOBATKOBI KOHIIEHTpaIii (o-
aikynoctumyitotouoro (OCT') ta moTeinizytodoro ro-
pmoniB (JIT') [3]. BonHouac BU3HA4YEHHS! PiBHS ecTpa-
JOTy B CHPOBATIII KPOBI HE Ma€e 3HAYHOI IarHOCTHY-
HOI I[IHHOCTI NP BCTaHOBJICHHI IAaHOTO AiarHo3y [3].
VY 3B’513Ky 3 IiIBUIIEHUM PH3UKOM PO3BHTKY MeTa0o-
JMYHUX TopyireHs y namierTok i3 CIIKS pekomenmy-
€TBCS] IPOBEACHHS 10JIaTKOBUX 00CTEXKEHb, 0COOINBO
y KIHOK i3 HaJMipHOIO Macolo Tila abo OXUpPIHHAM
[2,6]. JouinbHuM € BU3HAYEHHS PiBHS TJIFOKO3U KPOBI,
JMiHOTO MPOGIT0 Ta PEryISIPHUI KOHTPOJIb apTepia-
JILHOTO THCKY, & y TAI[i€HTOK 13 HaIMIpHOIO MacoOI0 Tisa
a00 O)KUPIHHIM MPOBOISTH IFOKO30TOJICPAHTHHI TECT
IiJl 9ac MepIoro 3BepHEHHS 3 MOJAbIINM ITOBTOPEH-
HSIM 4epe3 MeBHI NPOMIKKU 4acy, HalpUKIal, KOXHI
JiBa poku [7].

Takruka mikyBanus CIIKS 3anexuts Big KIiHIY-
HHX IPOSIBIB 3aXBOPIOBAHHS Ta PENPOIYKTHBHHUX ILIa-
HiB nauieHTkd. OCHOBOIO Tepamii € 3MiHH croco0y
JKHUTTSL, SKi BKIIIOYAIOTh HOpMaJli3alilo MacH Tija, pery-
JsipHy (pi3MUHY aKTHBHICTH Ta palioHaJbHE 30aIaHCco-
BaHe Xap4yBaHHS, 1110 JI03BOJISE BiJHOBUTH OBYJIALIIO
Ta MOKPAIIUTH (PepPTUIBHICTH HABITH NPH 3HIDKEHHI
Macu Tina Ha 5—10% [4]. MeaukaMeHTO3He JTiKyBaHHS
nependadae 3acTOCYBaHHSI KOMOIHOBaHHUX OpaJbHHUX
KOHTPAILICNITHRIB 13 MEHII aHJPOTEHHUMH IIporecTare-
HaMH, TAKAMH SIK JIPOCIIPEHOH, 110 CIPHsIE HOpMaTi3a-

1ii MEHCTPYaILHOTO UKITY Ta 3MEHIIIEHHIO TIPOSBIB Ti-
nieparaporedii [1,6]. Metrdopmin npu3HadaroOTh pazoM
i3 KOK ni1s1 3HIKEHHS iHCYTIHOPE3UCTEHTHOCTI Ta T10-
KpallleHHs OBYJIAIIiI, MOYNHAIOYN 3 HU3BKOI mo3u 500
Mr/no0y 3 mogaxpIIiM 301IbIIeHHSIM Yepe3 1—2 TrkHi
[7]. SIkumio nposiBY ripcyTH3MY HE 3HUKAIOTh, 10 Tepa-
i1 I0Aa10Th aHTHAHAPOT€HH, HAIIPUKJIAJL, IUIPOTEPOH
auerar 50 Mr y nepuii qecsaTh JHIB HUKITY [6].

Jist nikyBaHHs O€3IUTiAIS BUKOPUCTOBYIOTD 1HTI-
OiTopu apomaras, Taki sIK JIETPO30JI, OpaIbHUNA aHTH-
ecTporeH Kromider nutpat y xo3i 100 mr/noby abo ro-
HAJIOTPOIIiHY, TIPU I[LOMY TEpaIis € OLIBII CKIaTHOIO,
BBOJAMTECS IIOJICHHO 1 TOTPeOye PEeryIsapHOTO YIIbTpa-
3BYKOBOT'O KOHTPOJIIO Yepe3 pU3UK 0araTorurigHoi Ba-
TITHOCTI Ta CHHIPOMY TiepCTUMYIIALI] segHUKIB [ 1,6].
VY pasi Hee(eKTHBHOCTI MeINKaMEHTO3HOI Tepamii 3a-
CTOCOBYETHCS JIallapOCKOIIYHUI OBapiallbHUHA JIpu-
JIHT, SIKUH TIOPIBHSHO 3 JIIKYBaHHSM FOHaJI0TPONiHAMHU
€ MEHII BHTPAaTHUM, JIEMOHCTPYE MOIIOHY e(eKTHB-
HICTh Ta JI03BOJISIE 3MEHIIIUTH PU3HUK OaraToIutiHOT Ba-
riTHoCTI [6].

BucnHoBkH. CHHIPOM TIOJIIKICTO3HUX SIEYHUKIB 1€
CKJIaJJHE CSHIOKPUHHO-METa0oJIIuHe 3aXBOPIOBAHHS 13
Ppi3HOMAaHITHUMH KITiHIYHUMHE IposiBaMH [ 1,2]. CBoeda-
CHa JTIarHOCTHKA Ta KOMIUICKCHHUH MiAXi IO JTiKyBaHHS
CIIPUSIFOTH MMOKPALICHHIO PENpOXyKTHBHOT QyHKIIT Ta
3MEHIIYIOTh PU3HK PO3BUTKY METaOONIYHUX YCKIaM-
HeHb. [Ipy npu3HaueHHi Tepaii Ba)KJIMBO BpaXOBYBAaTH
KJIHIYHAH (DEHOTHII Mali€HTKH, 11 MeTaboIiYHMi TIpo-
(bi1b, HAsIBHICTH 1HCYJIHOPE3UCTEHTHOCTI Ta CTYIIiHb
BiCIIEPaJIBHOTO OXUpiHHA. Takuil miaxin crnpuse He
TIIBKM BiTHOBJCHHIO MCHCTPYaJIbHOTO IUKIY, a M
HiATPUMAHHIO 3arajbHOTO CTaHy 310pOB’ s KiHKH [4,0].
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Abstract

The rapid development of artificial intelligence technologies has significantly influenced educational prac-
tices, including language teaching. This study investigates the effectiveness of integrating artificial intelligence
tools into genre-based pedagogy for developing the writing competence of pre-service English teachers. The re-
search proposes a hybrid instructional model combining genre-based pedagogy, Al-assisted feedback, and teacher
mediation. A quasi-experimental study involving 57 undergraduate students was conducted over twelve weeks.
The experimental group received Al-supported genre-based instruction, while the control group followed tradi-
tional genre-based instruction. Statistical analysis of pre-test and post-test writing tasks revealed significant im-
provements in the experimental group in terms of genre awareness, linguistic accuracy, and coherence. The find-
ings indicate that the integration of artificial intelligence tools with genre-based pedagogy and teacher guidance
significantly enhances writing competence. The study contributes to the development of technology-enhanced ped-

agogical models in language teacher education.

Keywords: artificial intelligence, genre-based pedagogy, writing competence, teacher mediation, pre-service

teachers, educational technology

1. Introduction

Developing writing competence among future
English language teachers remains one of the major
challenges in higher education. Writing is widely rec-
ognized as a complex cognitive and social activity that
requires learners to manage linguistic accuracy, rhetor-
ical organization, and communicative intent simultane-
ously. Many university students demonstrate difficul-
ties not only in grammar but also in organizing ideas,
maintaining coherence, and adapting texts to specific
genres.

Genre-based pedagogy has emerged as an effec-
tive approach to teaching writing because it explicitly
introduces students to the structure and communicative
purpose of different text types. According to Hyland
(2007), genre instruction helps learners understand how
language choices are shaped by social contexts and
communicative goals. Similarly, Rose and Martin
(2012) emphasize that explicit teaching of genre con-
ventions can significantly improve learners’ academic
writing abilities.

At the same time, technological innovations have
introduced new possibilities for supporting writing in-
struction. Artificial intelligence tools such as auto-
mated writing evaluation systems, grammar checkers,
and generative language models can provide instant
feedback and assist learners during the writing process.
Studies have shown that Al-powered writing tools can
improve grammatical accuracy and lexical variety by
offering immediate suggestions and corrections.

Despite these advancements, Al technologies can-
not fully replace the pedagogical role of the teacher. Ef-
fective writing instruction still requires human media-
tion to guide learners, interpret feedback, and support
critical thinking. Therefore, integrating Al technologies
within a structured pedagogical framework is essential.

This study aims to explore how the combination
of genre-based pedagogy, artificial intelligence tools,

and teacher mediation can enhance the writing compe-
tence of pre-service English teachers.

2. Literature Review

2.1 Writing competence in second language edu-
cation

Writing competence is a multidimensional con-
struct involving cognitive, linguistic, and social com-
ponents. Flower and Hayes (1981) describe writing as
a recursive cognitive process that involves planning,
translating, and reviewing. According to Kellogg
(1996), writing performance is also closely related to
working memory capacity, as writers must simultane-
ously manage ideas, linguistic forms, and rhetorical
structures.

In second language learning contexts, writing
competence often develops more slowly than other lan-
guage skills because it requires higher levels of linguis-
tic and cognitive control.

2.2 Genre-based pedagogy in writing instruction

Genre-based pedagogy is rooted in systemic func-
tional linguistics and emphasizes the relationship be-
tween language and social context. Hyland (2007) ar-
gues that genre instruction enables learners to under-
stand how texts function within academic and
professional communities.

The genre teaching-learning cycle typically in-
cludes four stages:

Building knowledge of the field

Modeling and deconstructing texts

Joint construction of texts

Independent writing

Rose and Martin (2012) demonstrate that this
structured approach helps students develop awareness
of textual organization and rhetorical patterns.

2.3 Atrtificial intelligence in writing education

Artificial intelligence technologies have recently
become widely used in language learning. Automated
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writing evaluation systems can analyze grammar, vo-
cabulary, and sentence structure, providing instant
feedback to learners.

Research indicates that Al tools can support stu-
dents during drafting and revision processes by identi-
fying errors and suggesting improvements. However,
studies also highlight that Al feedback tends to focus
primarily on surface-level linguistic features.

2.4 Teacher mediation in Al-supported instruction

Although Al technologies can provide useful as-
sistance, the role of the teacher remains central in the
learning process. Hattie and Timperley (2007) empha-
size that effective feedback must guide learners toward
deeper understanding rather than simply correcting er-
rors.

Teachers play a crucial role in helping students in-
terpret Al feedback, develop genre awareness, and crit-
ically evaluate automated suggestions.

3. Conceptual Framework

This study proposes a hybrid instructional frame-
work integrating three components:

* Genre-based pedagogy

* Artificial intelligence tools

* Teacher mediation

Genre pedagogy provides the structural founda-
tion of writing instruction. Al tools offer immediate
feedback and linguistic support. Teacher mediation en-
sures that students interpret feedback critically and ap-
ply it effectively.

Together, these elements create a balanced in-
structional ecosystem that supports both linguistic ac-
curacy and discourse-level competence.

4. Research Gap

Although previous studies have examined genre-
based pedagogy and Al-supported writing tools sepa-
rately, limited research has explored their systematic
integration within teacher education contexts. Most
studies focus on grammar correction rather than dis-
course-level features such as coherence and genre
awareness.

Furthermore, the role of teachers in mediating Al-
supported writing instruction remains underexplored.

Therefore, this study investigates how a hybrid in-
structional model combining genre pedagogy, artificial
intelligence, and teacher mediation influences writing
competence among pre-service English teachers.

5. Research Hypotheses

H1: Students receiving Al-supported genre-based
instruction will demonstrate higher writing competence
than those receiving traditional instruction.

H2: Al-supported instruction will significantly
improve linguistic accuracy.

H3: Students in the hybrid model will demonstrate
greater genre awareness and organizational skills.

H4: Teacher mediation will improve students’
ability to evaluate Al-generated feedback.

H5: The integrated model will produce greater im-
provement in overall writing performance.

6. Methodology

Research Design

This study used a quasi-experimental research de-
sign to investigate the impact of artificial intelligence

tools integrated into genre-based pedagogy on the writ-
ing competence of pre-service English teachers. A
quasi-experimental design was selected because the
participants were already organized into existing aca-
demic groups, and random assignment was not possi-
ble.

The main aim of the study was to compare the ef-
fectiveness of traditional genre-based writing instruc-
tion with an Al-supported genre-based approach. The
research focused on identifying whether the use of arti-
ficial intelligence tools could improve students’ writing
performance, organization of ideas, and language accu-
racy.

Participants

The participants of the study were 57 undergradu-
ate students studying English language teaching at a
university. All participants were pre-service English
teachers who had already completed basic courses in
English grammar and writing.

The students were divided into two groups:

Control group: 28 students who received tradi-
tional genre-based writing instruction.

Experimental group: 29 students who studied writ-
ing using Al-supported genre instruction.

Both groups had similar English proficiency lev-
els, approximately B1-B2 according to CEFR. The par-
ticipants were informed about the purpose of the re-
search, and their participation was voluntary.

Research Procedure

The experiment lasted 12 weeks during one aca-
demic semester.

At the beginning of the study, both groups com-
pleted a pre-test writing task to measure their initial
writing competence.

During the experiment:

The control group learned writing through tradi-
tional genre-based teaching methods. Students ana-
lyzed sample texts, discussed the structure of genres,
and practiced writing essays with teacher feedback.

The experimental group studied the same genres
but also used artificial intelligence tools to support their
learning. These tools provided grammar suggestions,
vocabulary recommendations, and automated feedback
on writing. Students also used Al to analyze genre
structure and improve their drafts.

Both groups practiced writing tasks such as argu-
mentative essays, descriptive texts, and reflective writ-
ing.

At the end of the experiment, students completed
a post-test writing task to evaluate changes in their writ-
ing competence.

Data Collection Instruments

Several research instruments were used to collect
data for the study.

1. Pre-test writing task

The pre-test measured students’ initial writing
ability before the experiment.

2. Post-test writing task

The post-test evaluated students’ writing perfor-
mance after the 12-week instruction period.

3. Analytical scoring rubric



«COLLOQUIUM=JOURNAL» #7 (272), 2026 J PEDAGOGICAL SCIENCES 71

Students’ writing tasks were assessed using an an-
alytical rubric. The rubric evaluated several aspects of
writing, including:

organization of ideas

grammar accuracy

vocabulary use

coherence and cohesion

genre structure

4. Student reflection journals

Students in the experimental group wrote short re-
flection journals during the study. These reflections
helped the researcher understand students’ experiences
with Al-supported writing instruction.

5. Semi-structured interviews

After the experiment, several students participated
in semi-structured interviews. The interviews were
used to collect qualitative information about students’
attitudes toward the use of artificial intelligence in writ-
ing instruction.7. 7. 7 Results

This section presents the results of the study based
on the comparison of the pre-test and post-test writing
scores of the control and experimental groups.

Pre-test Results

At the beginning of the study, both groups com-
pleted a pre-test writing task to measure their initial
writing competence. The results showed that there was
no statistically significant difference between the con-
trol group and the experimental group before the exper-
iment. This indicates that both groups had similar writ-
ing abilities at the start of the study.

Table 1 presents the mean scores of both groups in
the pre-test.

Table 1

Pre-test Writing Scores

Group N Mean Score p-value
Control Group 28 61.83
Experimental Group 29 62.47 0.712

As shown in Table 1, the mean score of the control
group was 61.83, while the experimental group scored
62.47. The statistical analysis showed p = 0.712, which
means that the difference between the groups was not
statistically significant. Therefore, it can be concluded
that both groups started the experiment at approxi-
mately the same level of writing competence.

Post-test Results

After the 12-week instructional period, both
groups completed a post-test writing task. The results
showed a clear difference between the two groups.

Table 2 presents the post-test results.

Table 2

Post-test Writing Scores

Group N Mean Score p-value
Control Group 28 68.21
Experimental Group 29 8156 <0.001

The results show that the control group improved
slightly, with a mean score of 68.21. However, the ex-
perimental group showed a much higher improvement,
reaching a mean score of 81.56.

The independent samples t-test revealed a statisti-
cally significant difference (p < 0.001) between the two
groups after the intervention. This result indicates that
the Al-supported genre-based instruction had a stronger

positive effect on students’ writing competence com-
pared with traditional genre instruction.

Effect Size

To understand the strength of the instructional ef-
fect, Cohen’s d effect size was calculated.

Effect size (Cohen’s d) = 1.87

According to common interpretation guidelines, a
value above 0.8 indicates a large effect. Therefore, the
effect size of 1.87 shows a very strong impact of the
Al-supported instruction on students’ writing develop-
ment.

This means that the integration of artificial intelli-
gence tools into genre-based pedagogy significantly
improved students’ writing performance.

Areas of Improvement

Further analysis of the students’ writing tasks
showed that the experimental group demonstrated
greater improvement in several important aspects of
writing.

The most noticeable improvements were observed
in:

* Genre awareness — students better understood the
structure and purpose of different text types.

* Text organization — students were able to organ-
ize their ideas more clearly and logically.

* Linguistic accuracy — grammar and vocabulary
use improved significantly.

* Coherence and cohesion — students used linking
words and logical connections more effectively.

These findings suggest that the use of Al tools
helped students receive immediate feedback and lan-
guage support, which allowed them to revise and im-
prove their writing more effectively.

8. Discussion

The findings indicate that integrating artificial in-
telligence tools within genre-based pedagogy signifi-
cantly enhances students’ writing competence. Al tech-
nologies provide immediate feedback that facilitates re-
vision and linguistic accuracy, while genre pedagogy
supports macro-level organization and rhetorical
awareness.

However, the results also confirm that teacher me-
diation remains essential. Students reported that teacher
feedback helped them interpret Al suggestions more ef-
fectively and develop deeper understanding of genre
conventions.

These findings support the idea that Al should be
viewed not as a replacement for teachers but as a com-
plementary pedagogical tool.

9. Conclusion

This study examined the impact of integrating ar-
tificial intelligence tools into genre-based pedagogy for
developing the writing competence of pre-service Eng-
lish teachers. The results of the study show that the use
of Al-supported instruction can significantly improve
students’ writing performance. In particular, students
who learned through the Al-supported genre-based ap-
proach demonstrated better results in terms of genre
awareness, text organization, linguistic accuracy, and
coherence.

The findings suggest that artificial intelligence can
be a valuable support tool in writing instruction. Al
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technologies can provide immediate feedback on gram-
mar, vocabulary, and sentence structure, which helps
students revise their texts more effectively. This type of
instant feedback allows learners to identify their mis-
takes and improve their writing during the drafting pro-
Cess.

However, the results of the study also confirm that
artificial intelligence should not replace the role of the
teacher. Teacher mediation remains an essential com-
ponent of effective writing instruction. Teachers help
students interpret Al-generated feedback, guide them in
understanding genre conventions, and support the de-
velopment of critical thinking skills. Therefore, the
most effective learning environment is one where arti-
ficial intelligence tools and teacher guidance work to-
gether.

The hybrid instructional model proposed in this
study combines three important elements: genre-based
pedagogy, artificial intelligence tools, and teacher me-
diation. This integrated approach creates a balanced
learning environment that supports both linguistic de-
velopment and discourse-level writing skills.

The study also highlights the importance of de-
signing pedagogical models that integrate new technol-
ogies in meaningful ways. Instead of replacing tradi-
tional teaching practices, artificial intelligence should
be used to enhance and support the teaching and learn-
ing process.

Future research could further explore the long-
term effects of Al-supported writing instruction and ex-
amine how different types of artificial intelligence tools
influence students’ writing development. In addition,
future studies may investigate the implementation of
similar hybrid models in other educational contexts,
such as secondary schools or different language learn-
ing environments.

Overall, the integration of artificial intelligence
into genre-based pedagogy offers promising opportuni-
ties for improving writing instruction and preparing fu-
ture English language teachers for technology-en-
hanced educational environments.
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EDUCATIONAL INTERACTION IN CONDITIONS OF UNCERTAINTY

Anomauin

Y emammi npoananizoeana nedazociuna 63a€mo0is 8 ymogax HegusHaueHocmi. Po3enanymo yunHuxku 2omo-
8HOCMI Ne0azozig 00 nedazo2iunoi 63aemodii 8 ymosax negusnayerocmi. Ceped YUHHUKIE 20MOBHOCMI: MeHma-
JIbHe 300p06 st ma peaexcis. Miyni 3HanHs 3 NCuxono2ii ma nedazo2iku € 00OpuM niOTPYHMAM OJisL PO36UMKY Ma
600CKOHANIEHHS nedazociunoi maticmepruocmi nedazoea. I omosnicms nedazoié 00 nedazo2iunoi OisivHoCmi 8
YMOBAX HEBUZHAYEHOCMI € OOHUM 3 BAICTUBUX NOKAZHUKIG Nedazo2iunoi 63aemodii. Hesusnauenicmo modice npu-
3600UmMu He MiIbKU 00 cmany HeeneeHeHocmi, a makooc p032y6ﬁenocmi Ma 3HUNCCHHIO NCUXONO2IYH020 O1a20-
ROJYYYS TIOOUHU, BNAUBAMU HA AKICMb iT scumms. [ledazoziuna 63aemo0is 8 yMO8aAX HeBUHAYEHOCMI XapaKme-
PUBYEMBCS Y32004CEHOT0 OISLILHICINIO, WO 8UMAAE SHYUKOCMI, a0anmueHoCmi ma 6MiHHs cmeopiosamu besneune
oceimue cepedosuuye. Lle docsieacmubcs uepes napmuepcmeo, cnienpayio ma CRIbHUL NOULYK PileHb, 0e KOJCeH
VUACHUK YIHYEMbCA, A NPOYec HA8UAaHHs 8iOKpumuil 00 iHougioyaivHocmi ma nenepeobauysanux oocmasun. Ce-
peo KIYOBUX ACNEKMI8 Nedazo2iuHoi 83A€MO0iT 8 YMOBAX HEGUIHAYEHOCTI GUSHAUAEMO SHYYKICb MA A0anmue-
HICMb, NAPMHEPCMBO Ma CRIGNPAYI0, CIMUMYIIOBAHH AKMUBHOCMI VUHs, CMBOPeHHs De3neuHo020 cepedosuuyd,
YinecnpAmMOBaHicmb.

Abstract

The article analyzes pedagogical interaction in conditions of uncertainty. It considers factors influencing
teachers' readiness for pedagogical interaction in conditions of uncertainty. Among the factors of readiness are
mental health and reflection. Solid knowledge of psychology and pedagogy is a good foundation for the develop-
ment and improvement of a teacher's pedagogical skills. The readiness of teachers for pedagogical activity in
conditions of uncertainty is one of the important indicators of pedagogical interaction. Uncertainty can lead not
only to a state of insecurity, but also to confusion and a decline in a person's psychological well-being, affecting
their quality of life. Pedagogical interaction in conditions of uncertainty is characterized by coordinated activities
that require flexibility, adaptability, and the ability to create a safe educational environment. This is achieved
through partnership, cooperation, and joint search for solutions, where each participant is valued, and the learn-
ing process is open to individuality and unpredictable circumstances. Among the key aspects of pedagogical in-
teraction in conditions of uncertainty, we identify flexibility and adaptability, partnership and cooperation, stim-
ulating student activity, creating a safe environment, and purposefulness.

Knrouoei cnosa: neoacociuna 63a€mo0is, yMO8U HEBUHAYEHOCTI, peieKCisl, MeHmMAbHe 300P08 s, napm-
HepCcmeo, Chisnpaysi.

Key words: pedagogical interaction, conditions of uncertainty, reflection, mental health, partnership, coop-
eration.

OnHMM i3 CTpaTeriyHuX 3aBAaHb peOpMyBaHHA /10 €EKTUBHOI MelaroriyHoi AisuibHOCTI. PiBeHb nena-
OCBITHBOI Tally3l € MOKpAaIIeHHs SKOCTI HABYaHHSI Ta  TOTIYHOI JISUIBHOCTI, CTYIIHb PO3BHUTKY II€aroridyHuX
BUXOBaHHS JITeH IUIIXOM 3alpOBa/KEHHsSI MOOUIbHOT  3710HOCTEH Ta BMiHB I€Jarora CyTTe€BO BIUIMBAIOTh Ha
CHCTEMHU MiJBUIIEHHS IpoQecioHali3My IeiaroriB,  0COOJMBOCTI MeJaroriyHoi B3aeMoJii B yMOBaxX HEBHU-
CHPsIMOBAaHO{ Ha PO3BUTOK Y HUX IEJAaroriyHol KOMIe-  3HaYeHOCTI.

TEHTHOCTI, 1HTEJEKTYaJIhbHOTO IMOTEHINANy, 3MaTHOCTI
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VY cydJacHiii TenaroriyHiii Hayili akTyaJlbHOIO €
nmpo0yieMa BUBYCHHS YMHHUKIB TOTOBHOCTI ITE€aroriB
JI0 TIEAarorivyHOi B3a€MO/Iii B yMOBaX HEBU3HAYEHOCTI.
Cepen YMHHHKIB TOTOBHOCTI MH PO3TIISIa€EMO MEHTa-
JIBHE 37J0POB’S Ta pe(hIeKCif0 BUUTEIIS.

®dopmyBanHs pediiekcii 0cOOMCTOCTI OB’ SI3aHO 3
OCMUCJICHHSIM HAYKOBOTO JOPOOKY, SIKHii BHECITH B J0-
CJII/DKCHHS 3arajlbHOTCOPETUYHUX 1 METOMOJIOTIYHUX
npobiiem  ncuxonorii  (P.bepuc,  JI.I.boxoBuy,
A.Bamnon, JI.b.Easkonin, O.M.Jleoutses, C.JI.Mak-
cumenko, K.Pomxkepc), a Takoxx 3 TOCIiHKEHHIM TIPO-
OmeM HarioHaIBHOI iIeHTH]IKaI{, TYXOBHOCTI 0cO0H-
CTOCTI y TICHXOJOTidHiH, ¢imocodcrko-eTHUHIHN iTe-
partypi (I.A.Bex, M.J.BopuiieBchKHii,
M.C.I'pymescekuii, 0.Jl.Pynenxo, M.B.CaBuuH,
B.O.CyxomiuHCchKHH Ta iH.). Ciif 3a3HaYHUTH, IO Ii-
JIUIA Psii BITYM3HSHUX HAYKOBIIB 3MIHCHUAIM 3HAYHUN
BHECOK y PO3YMIHHS IIPOOJIEM PO3BHUTKY CaMOpPETYJIsi-
uii ta pedaekcii piteii: 1.J].bex, Jl.I.bopuieBcbkui,
C.I'.SIko6con. Y mocnimkennsx yueHux O.A. Jlonue-
HKa, M.B. CaBuuna, T.M. TurapeHko camoperysiis,
caMoroBara, I[iHHICHE CTaBJIEHHS OCOOHCTOCTI 0
cebe, pO3TILIMAETECS KPi3h MPU3MY POOTIEMHA KUTTET-
BOPYOCTi OCOOHMCTOCTI, JKUTTEBUX CMHUCIIIB, 0COOHUCTIiC-
HUX BHOOpIB, OCOOMCTICHOI BiAMOBiZaIBHOCTI, Ii
Cy0’€KTUBHOCTI.

B okpeMux HDOCHiIKEHHIX PO3TISAAIOTHCS NEesKi
MHUTaHHS IIOJI0 3a3HaueHol MpobieMu, 30Kpema, Io-
HATTS canoreHHo1 peduiekcii (C. Moposiok, FO. Opios,
H. Spowr ), meroauunoi peduekcii (O. Kynemosa,
I'.Paguyk), exsucreniiitnoi peduekcii (0. M. I'pi-
HbOBa), npodeciitnoi pedaekcii (B. emcbkuii, E. Py-
kaBimHikoBa, B. Mertaesa, JI. Mirtina, M. PomanoBsa, A.
IBamenxko), nemarorignoi peduexcii (I'. bizsesoi, FO.
Tamimosa, A. Kypinat), rpymoBoi peduekcii (JI. Haii-
I0HOBa). KOHCTpYKTHBHHN aHAaIi3 pedurekcii, ii GyH-
kit 1 BuaiB qae JI. HaitnponoBa. Po3pobneni tumnomo-
rii pednekcii 3Haxomumo y npargx [. Cemenona i C.
CrenanoBa, A. Kaprosa.

Haykosi npani O.I'opoaucbkoi, M. Koanbuyk,
JI. Mirinoi, I'.Cunopenko, T. Typuipkoi, A. YMiHCh-
KOT MPHCBsUeHi poJIi meaaroriunoi pediekcii, pediek-
CHBHOI KyJbTYpH, pe(JIEKCUBHIX MEXaHi3MiB, KPHUTH-
YHOTO MHUCJICHHS Y TiArOTOBII 10 Ta peaizaiiii npode-
ciitHoi nisutbHOCTI BumTens. [lenaroriuna peduekcis sk
(eromeH mpodeciitHoi peduiekcii mpuBepTae MocTiiiHo
Jo cebe yBary HaykoBIiB, cepen Hux: [. Bizsesa, IO.
Tamimos, C. IxxanepssH, 1. 3s3toH, [. Ocamuenko, tO.
Kymotkin, H. Ky3smina, A. Kypaar, O. MupomHuk,
JI. MiTina Ta iHIIi.

AcnexTn npoOieM npodeciiiHoro po3BUTKY BUH-
Tes Ta MPOQeciiiHOi TOTOBHOCTI MaHOyTHHOTO BYH-
TeJs BU3HadeHi y Oarathox HaykosIiB (O. f. Casue-
Hko, JI. I'. Jlika, FO. B. Kypar, €. ®@. 3eep, €. O. Kimu-
MoB, b. @. Jlomos, A. K. Mapkosa, O. I'. MakcuMeHKo,
I'. C. Kopurona, B. I'. Kymos, I'. I. Akcenora, H. O.
ApicroBa, B. A. Beninsmnina, O. M. Bonkosa, b JI. M.
Mirina, B. 1. Ocbomno, C. M. [enumayk).

[epcrieKTHBY KOMIETEHTHICHOTO MiIXOAY B CY-
YacHIM OCBITI AOCHKyBaiu YKpaiHChbki BueHi [.bex,
H.Bi6ix, O.CaBuenko, JI.Bamenko, O.[TomeryH, 1.€p-
MakoB. [lepCreKTHBH KOMIETEHTHICHOTO MiIXOIy B
CydacHil OCBITI HOCHIIKyBaJM YKpaiHChKi BueHi I.

bex, H. bi6ik, O. CaBuenko, JI. Bamenxko, O. [TomeTyH,
1. €pmakos, O. JlokmuHa, JI. [Tapamenko, O. OBuapyk,
C. TpybaueBa Ta iHmI. YTIPOJOBX OCTaHHIX IECATH-
JTh aKTHBI3yBaJoCS BHBUYEHHS mpobieMu Qopmy-
BaHHS IHHICHUX Opi€HTaNiid 0cOOUCTOCTI, i1 TyXOBHOT
KoMIleTeHTHOCTI B pobotax JI. Pomaniok, I'. IlleBue-
HKo, O. Ilenskosa Ta iH.

Kpim Toro, mpuseprae no cebe yBary QeHOMEH
MapTHEPCHKOi B3a€EMOAIi B OCBITHBOMY HPOCTODI, a
camMe: Iejarorika InapTHepcTBa y MiArOTOBLI MaiOyT-
HixX (axiBniB HoBoi ykpaincekoi mkomn (A. Byraitayk
B. Hdimyx, 1. Kazamxku, O. bapabam, O. bonnapenxo,
1O. JIumap, O. CaB4eHKO), ATOTOBKA BUUTEIIIB TT0Ya-
TKOBHUX KJaciB o mpodeciiinoi misuteHOCTI (B. XKemna-
soBa O. Komap, JI. Bepen, M. €B1yx, O. CaBuenko, JI.
XoMmud), MAroTOBKa MaifOyTHIX BUMTENIB IIOYATKOBHIX
KJIaciB 10 MapTHEPCHKOi B3a€MOJIl MK y4acHHKaMH
ocBiTHBOTO TIporiecy ( B. €snokimosa, O. JlydaceHIoK,
JI. Ky3emko, O. Martsienko, B. Momnouenko, K. Iet-
puk, B. MopryH).

HeBu3HaueHiCTh PO3IISAIOTH 3 PI3HUX CTOPIH B
TICUXOJIOTI4Hi Ta nexaroriuHiit Hayui. Tak, BUBYalOTh
MOHATTS HeBW3HadeHocTi B mcmxodiorii (T.B. Kopwi-
moBa, E. I'. JIykoBHIlbKa), MOCTIKYIOTh HEBH3HAUC-
HICTB y 1i 3B’s3Ky 3 KuTTecTidkicTio mommau (. O.
JleoHTBEB), aHANI3YIOTh MPOSBH OCOOWUCTICHUX 0CO0-
JUBOCTEH B cUTyalisx HeBm3HadeHOCTI (A.IL.Bsrtkin,
M. A. l'ony0eB,), BU3HAYAIOTh CTaH HCBH3HAYCHOCTI B
tBOpuocTi oaunu (A. JI. [anun, H. 10. benosa). Oco-
OJMBOT yBaru B Cy4acHii IICUXOJIOTIT 3aCIyTroBye ToJIe-
paHTHICTH 10 HeBu3HaueHOCTI (A. 1. I'yces, A. B. Kap-
nos, . M. Jleonos, I1.B.JIymun, Tomapxkesceka [.B.),
cepell HUX TOJICPAHTHICTH 10 HEBU3HAYCHOCTI SIK YHH-
HuK Onmaromonygust moanau (I1.B.JIymma, [.M.FOme-
HKO), TOJICPAHTHICTh IO HEBHU3HAYCHOCTI CTOCOBHO
coep misutbHOCTI (A.L.I'yceB); YnHHMKH amamnTalii Bue-
HUX 10 comianpHuX 3MiH (A.l. [Ipuxonpko).

HaykoBa 3a1fikaBiieHICTh i€l MPOOIEMOO IIij-
KOM o0rpyHTOBaHa. [IcHXomoro-meaaroriyai CKIaIoBi
0co0HCTOCTI MaitOyTHHOTO TeAarora BilirparoTh BUpI-
HIAJIBHY POJIb Y PO3BUTKY MiAPOCTAIOYOr0 TOKOJIHHSL.
SIkicHa miArOTOBKA BUWTENIIB, OHOBJIEHHS iX 3HAHL Ta
BMiHb, Oe3repepBHe IiIBUILEHHS PiBHS mpodeciitHol
KOMIIETEHTHOCTI, MEHTaJIbHE 3/I0pOB’S, BHCOKHIl pi-
BeHb C()OPMOBAHOCTI BJIACHOI CaMOCBIIOMOCTI, Iejia-
rorigaoi pediekcii po3rIsgaeThes K BasKJINBa Mepe-
YMOBa SIKICHOT ITe1arorivHoi B3a€EMO/Ii B yMOBax HEBH-
3HAYEHOCTI.

Ha namy nymky, nepeaycim, akTyaJlbHUM € BHB-
YEeHHsI MEHTAJIFHOTO 3JI0POB’sl Ta peduiekcii sk YuH-
HHMKIB TOTOBHOCTI MEHAroris 0 HIeJaroriaHoi
B3a€EMO/Iii B yMOBaX HEBU3HAUYECHOCTI.

CydacHa OCBiTa XapaKTepU3YEThCS HAYKOBOIO 3a-
IKAaBJICHICTIO BUCHUX JI0 BCTAHOBJICHHS TPAEKTOPIi po-
3BHTKY OCOOMCTOCTI KOJKHOTO 3100yBaya BUIIOT OCBITH
y TepioJl HaBYaHHSA B 3aKJjajaxX BHUIIOi OCBiTH. B ymo-
Bax OCBITHIX peopM noTpiOHa HOBOIO (inocodis BU-
XOBaHHS, HOBA IeJarorika, HOBUH 3MICT MCHXOJIOTIT,
SIKI CIIPUATUMYTB PO3BHTKY CaMOJIOCTATHBOT IIACINBOI
monuHy. Hacras yac oIiHIOBaTH OCBITY 3a pe3ylbTa-
TaMH JOCSATHEHHS XUTTEBUX YCHIXiB OCOOHUCTICTIO, 3
TOYKH 30py ii TOTOBHOCTI O MaiOyTHBOTrO, a came:
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YMiHHSI CAMOCTIHHO TPaIfOBATH, IPUHAMATH PIiIlICHHS,
CITIIKYBaTHCh.

MiuHi 3HaHHS 3 IICUXOJIOTIT Ta MEXAroriku € q00-
PUM HIiATPYHTSIM JUIS PO3BUTKY Ta BIOCKOHAJICHHS T1e-
JarorigHoi MaiictepHocTi mexarora. ['oTOBHICTE mexa-
TOTIB JI0 TIEArOTiYHOI MisUTEHOCTI B YMOBaX HEBH3HA-
YEHOCTI € OJTHAM 3 BR)KJIMBUX MTOKA3HUKIB ITE€aroriaHol
B3aemozii. HeBU3HaYeHICTh PO3YMIIOTh SIK CUTYaLlilo,
KOJIM BiZICYTHSI TOBHA 200 TOCTOBipHA iH(pOpMAIist 115
NPUHHATTS pilICHHS, a pe3yJibTaTd MalOyTHIX MmOl
HEMOXKITUBO ITepeI0adnTy 3 IeBHOIO HMOBipHicTIO. Oc-
HOBHHMH TIPHYMHAMH € HemepeadadyBaHICTh IpoIe-
CiB, HETOYHICTh JTaHUX, Cy0'€KTHBHI ()aKTOPH Ta BiNCY-
THICTP TTOBHOI iH(OpMaIlii, 0 MPU3BOIAHUTE 10 TIOBHOI
a00 yacTkoBOI HeBU3HaUCHOCTI. ChOTOIHI BHHUKJIA HA-
rajpHa HEOOXITHICTh CTBOPEHHS CIPHATIMBHX yMOB
JUISL OBOJIOMIIHHS TiIPOCTAFOUO) OCOOHCTICTIO JTOCBI-
JIOM 3/IIHCHEHHS CaMOIIEPETBOPIOBAIBHUX 3MiH, CaMO-
PO3BUTKY, 110 MOXJIMBO, Ha HAIly JYMKY, Ha OCHOBI
pedurekcii 0cOOUCTOCTI.

VY CBOiX J0CHiDKEHHAX (PCHOMEHY HEBH3HAUYEHO-
cti K.IBanumxina, O.Munocnascbka [5, ¢.57-58], HeBu-
3HAYCHICTIO HA3WMBAIOTh CHUTYAIlilo, B SKi depe3 He-
cTady abo TMepeBaHTAXKCHICTH IH(POPMAIIEI0 JIOIWHA
CTa€ HEBIICBHEHOIO Y CBOiX IOJANBIINX IisIX Ta HE
MOJKE BHPIIIUTH SKE PIillICHHS iff 00paTH.

HeBuzHaueHicTh MOKe IPU3BOJUTH HE TUIBKHU 10
CTaHy HEBIIEBHEHOCTI, & TAKOK PO3ry0JIEHOCTI Ta 3HHU-
JKCHHIO TICHXOJIOTIYHOTO OJarononyyus JIFOJWHH,
BIUIMBATH Ha AKICTh ii )KUTTS. HeBU3HAUCHICTD, SIK Ipa-
BUJIO, PO3TJISIIAETHCS K YCBIMOMIICHHS TOTO, 110 HAIlli
MePEeKOHAHHS Ta YSBJICHHS IIPO CBIT HE MOXYTb TOYHO
nepen0aYnTH MalOyTHI MOJIl B HAIIOMY CEPEOBHILI.
Y HOBeNiHKOBUX Ta Mi3HABAJILHUX HAyKaxX HEBU3HAUe-
HICTh BU3HAYAETHCS, TOJIOBHUM YHHOM, y MeXax chepu
NPUAHATTS pillleHb, i, OTXKE, CTOCYETHCS TPYIHOIIIB
nepeadavaTH MoIii, sAKi € HaCHiAKaAMH HAITUX Jii.

[lenaroriuna B3aemomis B yMOBaX HEBH3HAYEHO-
CTI XapaKTEepPHU3YEThCS Y3TOMKEHOIO MiSUTBHICTIO, IO
BUMarae THy4YKOCTI, aJalTHBHOCTI Ta BMIHHS CTBOPIO-
BaTH Oe3MevYHe OCBITHE CcepeIoBHIIE. 3BUUANHO, 11€ J0-
CATAETHCS Yepe3 MapTHEPCTBO, CITIBIPAIIIO Ta CIIBHUN
MOMIYK PillIeHb, € KOXKEH YYacHHUK I[IHYEThCS, a Ipo-
1[eC HaBYaHHS BIJIKPUTHIA 10 1HIUBITyalbHOCTI Ta He-
nependauyBaHux ooctaBuH. Cepel KIOYOBUX aCIeK-
TIB MEAArOTIYHOT B3a€EMO/II B yMOBaX HEBU3HAYCHOCTI
BU3HAYA€MO THYUKICTb Ta aJaNTHBHICTh, HAPTHEPCTBO
Ta CHIBITIPAIli0, CTUMYJIIOBAHHS aKTUBHOCTI Y4YHsI, CTBO-
peHHsI OE3MEeYHOr0 CepeIOBHIIA, LIIECTIPSIMOBAHICTS.
UYepes B3a€MOJIil0 HA PIBHOCTI IpaB, MOBa3i Ta J0Bipi
MIX HeIaroToM i Y9YHeM (OpMYy€eThCsS MapTHEPCTBO Ta
criBopart. Lle mapTHepCTBO BKIIOYAE CIUIBHY BiO-
BiJaJIbHICTh 32 JOCSITHEHHS OCBITHIX IIiJIEH.

TI'oTOBHICTh BUMTENS A0 MEAArOTiYHOTO MapTHEP-
CTBa MOXJIMBa 32 YMOBH CTBOPEHHS CIIPHSTIUBOTO
OCBITHBOTO CEPE/IOBHIIIA, Y IKOMY 3a0€311eUy€eThCsl B3a-
€MOIIOBara, BIIKpUTICTH i JOBipa. BaskimBoio yMoBorO
€ TJTrOTOBJIEHICTh BUNTENIB /10 3aCTOCYBaHHS aKTHB-
HUX METOJIIB, TOTOBHICTh 3MIHIOBATH TPAJHIIHY MO-
JIeTIb HaBYaHHS Ha IHTEpPaKTUBHY, KOMyHiKaTuBHY. [To-
CTYIOBE, CUCTEMHE BIPOBA/KCHHS aKTHMBHUX TEXHO-
JIOTi{ y HaBYAJILHUH MPOLIEC JO3BOJISIE HAKOIINYYBATH
JIOCBiI TApTHEPCHKOI B3a€EMOJIl B Pi3HUX CHUTYaIlisX

ITiJT 9ac BUKOHAHHS HaBYAJIHHOI MisUTBHOCTI. ['HydKicTh
Ta aJaNTHBHICTH JO3BOJISIIOTH BYMTEIIO aanTyBaTH
HaBYAJBHUN TIPOIEC [0 HemependadyBaHUX YMOB,
CTBOPIOIOYH THYYKi TUIAHHU Ta METOIM, SIKi TO3BOJILIOTH
pearyBatu Ha 3MiHH B cycminbeTBi. CTBOpeHHS Oe3re-
YHOTO Cepe/IoBUIIa 3a0e31euye, 11100 KOKeH yYeHb I10-
YyBaBCs 3aXUILEHUM 1 MIiTI' PO3BUBATHUCS, HABITh B yMO-
Bax HeBU3HaueHOCTI. lle BUMarae iHTErpoBaHOTO Mij-
XO/Ay, 1IN0 BKJIIOYAE€ B3AEMOJII0 BCIX YYaCHUKIB
OCBITHBOTO IIPOLIECY: BUNTENIS, YUHIB, OATHKIB Ta aaMi-
HicTparii.

HesBaxaroun Ha HEBU3HAYEHICTh, II€JarorivyHa
B3a€MOJIiS 3AIHIIAETHCA IIIECIPSIMOBAHOI0 — JOCST-
HEHHSIM CITUTBHUX HiJIed Ta BUPIMICHHSM 3aBJaHb HaB-
JaHHS.

MeHnTtanpHUI ZOOPOOYT IEaroriB 3aleXHuTh Bix
IXHBOTO €MOIIIHHOTO, ICUXOJIOTIYHOTO Ta COLiaTbHOTO
CTaHy, SIKMH BIUIMBAE Ha IXHIO 34aTHICTh CIIPABJISTUCS
31 cTpecoM Ta BUKOHYBaTH mpodeciiini 000B's3ku. Jlis
MATPUMKH MEHTaJBHOT'O 3[J0POB'SI BAXKIIMBO KEPYBaTH
CBOIMHU €MOIIisIMH, BCTAHOBJIIOBATH PEATICTHYHI IIii,
JIeTIeryBaTH 3aBIaHHsl, 3HAXOUTH IO3UTHB Y CKIIATHUX
CHUTYallifX, a TAKOXK J0ATH PO CBii CTaH Yepe3 BiAIo-
YMHOK, CIIUIKYBaHHS 3 IPUPOIOIO Ta TYMOP.

Ha nymxy A.O.Kononenko [6, ¢.98], mpobmema
XHUTTEBOTO BUOOPY Y KOHTEKCTI 30€peKCHHS MEHTaJIb-
HOTO 3/I0pOB’S Ta aianTalii 0coOMCTOCTI B yMOBax He-
BU3HAYCHOCTI € HAJ3BUYAHHO BOXKJIMBOIO B Cy4aCHOMY
cBiTi. JKutTeBuii BUOIp € LEHTpaJbHUM Y (OpMyBaHHI
0CcOOMCTOCTI Ta BU3HAUeHHi 11 nusixy. Komu ocobda po-
OuTh BUOIp, BOHA aKTUBHO BIUIMBAE Ha CBOE JKUTTS, 1110
JloriomMarae Bil4yBaTH KOHTPOJIb HaJ| cuTyauiero. Lle, B
CBOIO Uepry, CIpHsE MOKPALIEHHIO MEHTAILHOTO 3710~
poB’s. JKuTTeBi BHOOPH MTOBHHHI BiATIOBIZaTH 0COOUC-
TICHUM ITIHHOCTSIM 1 TIEpEKOHAaHHSIM, a 1€ IO03BOJISIE
0co0i BigayBaTH 33JOBOJICHHS BiJI CBOIX PillICHb i 3Mi-
mHIOE 11 McuXivHy cTilikicts. Komm BUOip y3romxy-
€TBCS 3 BHYTPIIIHIMH I[IHHOCTSAMH, II€ MiJABHIIYE pi-
BEHb IAcTs Ta 3MEHIIYE TPUBOXKHICTB. PeryisipHa pe-
¢uekcist Hajy cBOiMM  BHOOpaMH Ta  eMOLISIMH
JoriomMarae 30€pertu MeHTalbHe 3/J0pOB’s.

Sk 3a3Hauae A.O.Kononenko [6, ¢.98], mpobiema
JKMTTEBOTO BUOOPY B yMOBaX HEBU3HAYCHOCTI € CKIIa/I-
HUM BHUKJIMKOM, aJle 11 MO>KHA MOJ0JaTH Ye€pe3 PO3BU-
TOK THYYKOCTI, YCBIJJOMJICHICTh BJIACHHMX I[IHHOCTEH 1
rouryk miarpumku. Lle nonomoxe He smine 30eperti
MEHTaJIbHE 37J0pOB’sl, aje i ajganTyBaTUCs J0 3MiHIO-
BaHHUX YMOB XXHTTSL.

[TpoGnema 3axXUCTy MEHTAJILHOTO 3/I0POB’S Ie/ia-
TOTiB HaJ3BHYAWHO 3arocTpuiacsi OCTAHHIM YacoM.
J16aTtu mpo cBO€ MEHTaNbHE 3J0POB’S — Taka >k 0a3oBa
HEOOXIHICTh KOKHOTO Tearora, sk i 10atu mpo 370-
poB’st di3uuHe, TOMY IO caMe TCUXIYHe 3710POB’S J10-
3BOJISIE TIOBHOIIIHHO JKHUTH, Peajli3yBaTu CBiM BIaCHUH
MTOTEHI[iall Ta CIPABIATHUCS i3 KUTTEBUMH CTPECaMH,
MIPOAYKTUBHO 1 IJTiTHO MPAIFOBATH.

I'.b.T'anm3ineBcbka ta I.B.Koctromko [1, ¢.19] 3a-
3HAYAIOTh, IO «IPSIMHUI KOPEISLIHHUI 3B 30K MiX
MOKa3HUKaMU IeJaroriyHoi pediekcii Ta comiopedie-
Kcii, TOKa3HUKaMu 0COOMCTICHOTO KOMIIOHEHTY Iefa-
roriqHoi peduIeKcii Ta KpUTHYHOTO MHUCIICHHS, 8 TAKOXK
MK ITOKa3HUKaMH KPUTHYHOTO MUCJIEHHS i ayroped-
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JIeKCii CBIAYMTH MPO 3aJIeKHICTh TeNaroriqaoi pedie-
KCii BUMTEIB MOYATKOBOT IIIKOJIU BiJl PO3BUTKY IXHHOTO
KPUTUYHOTO MUCIICHHs, pediiekcii BIaCHUX IepPeKh-
BaHb Ta aHAJI3Y MEePEKUBAHD IHIIHNX, & TAKOXK YCBIZO-
MJICHHS CBOIX BHYTPIIIHIX MOTHBIB, Oa)KaHb, IiNei».

B npomy BinHommeHHi HaykoBmi 1.JloOpockok Ta
O.MkprtiusiH [2, ¢.271], HATOJIOWIYIOTh, 1[0 OCOOUCTI-
CHO-JISUTbHICHHH TiJIXiZl BUMAarae BpaxyBaHHS OCOOHC-
TICHHX 0coONMBOCTEN 3100yBaviB OCBITH, iX CXMIBHO-
CTel, iHTepeciB, MOTped, a TaKOXK MOTHUBIB BHOOPY TIe-
JaroriyHoi nmpodecii.

TaxuM yuHOM, SIKiCHA I ATOTOBKA I1€1aroris, OHO-
BJICHHS IX 3HaHb Ta BMiHb, O€3IepepBHE ITiJBUIICHHS
piBHA mpodeciiiHoi KOMIIETEHTHOCTI, BUCOKUH piBEHB
copMoOBaHOCTI BIIACHOI TpodeciitHoi caMOoCBimzoMo-
cTi, peduekcii, 30epekeHHS MEHTaJbHOTO 3IO0POB’S
PO3IIISIAIOTECS SIK BayKJIMBa IIEPEyMOBa, siKa JOTIOMa-
rae peajizyBaTHCs IIeJJarory B yMOBaX HEBH3HA4€HO-
CTi.

MeHTaneHe 30pOB’sl JOMOMAarae y menaroriv-
HOMY CIIJIKYBaHHI Ta B T0OY/10Bi 10OOPHUX CTOCYHKIB 3
iHmuMu. CTaH MEHTaJIBHOTO 3/10pOB’s crpusie (izuy-
HOMY Ta npodeciiiHOMY pO3BUTKY, JOIIOMAarae y HaB-
YaHHI Ta aJanTalii 10 HOBUX yMOB XHTTS. Y MEHTa-
JMBHIN TapMOHII BYHTENh TO3UTHBHO OIIHIOE cele,
mpuiiMae BIaCHI TBEP/i PilIEHHS, sIKi HEOOXiIHI B TIe-
BHUX XUTTEBUX CUTYallisIX Ta €()EKTUBHO PO3B’S3y€E
npooIeMH.

Pedrekcist — 11e mporiec camoaHami3y Ta caMOCBi-
JIOMOCTI, III0 € KJIIOYOBUM EJIEMEHTOM MEHTAIBLHOTO
310poB'st. Pediekcis qomoMarae BUUTEIIO Kparie 3po-
3YMITH CBOI €MOIIii, IYMKH, MOTHBAIIIO Ta MOBEHIHKY,
1110, B CBOIO 4Yepry, CIpUse eMOLiiHIN cTiiikocTi, pea-
Ji3armii moTeHIiany, mooymIoBi 3I0POBUX CTOCYHKIB Ta
3ATHOCTI CIIPABIATHCSA 31 cTpecoM. Pa3om i3 Tum, me-
HTaJbHY pe(UIEKCiI0 BUMTEIS TOYAaTKOBHUX KJAciB MO-
JKHA PO3TIISIATH SIK MPOLEC CaMOaHallizy Ta pO3IyMiB
PO BJAcHI AYMKH, MOYYTTS, Aii Ta X MOTHBH, IO
CHpusie KpamoMy po3yMiHHIO ceOe Ta 3abe3nedye Mo-
JKIIUBICTh KepyBaTH CBOIMM emouisiMu. BapTo Bigmi-
THUTH, IO pedIIeKCi0 MOXKHA PO3IIISHYTH SIK 34aTHICTh
CBijloMoOcTi BuMTelNs "MoBepTaTHCs Hazaa" 1o CBOIX
Jiil, TyMOK Ta MEPeKHBaHb, MO0 OCMHUCIUTH IX 3HA-
YeHHs Ui cebe, IHIIMX Ta OMIHUTH 1X 3 TOYKH 30Dy
BJIACHHX I[IHHOCTEH Ta COL[IaJIbHUX HOPM.

Pedurexcist 1o3BoIIsIE CBiIOMOCTI CIpHiiMaTh camy
cebe, 110 poOUTH 11 CaMOCBIJIOMICTIO — "3HAHHSM TIPO
3HaHHA" a00 "IyMKOIO Ipo TyMKY". 3BH4aiiHoO, peduie-
KCisl BUMTEIIO CITYT'Y€E JUISi CAMOIII3HAHHSI, CaMOaHaIli3y
Ta pOo3yMiHHS ce0e sSIK 0COOMCTOCTI, sIKa Jli€, TyMae Ta
nepexxuBae. Koyu nejaror aHanizye, YoMy HeBHa Iie-
JlarorivyHa CUTYaIlis BUKINKaIa Y HOTO MEBHY €MOIIit0,
a00 YoMy BiH BUMHIJIN IEBHUM YHHOM, BiH 3aiMa€ThCS
came MEHTaJbHOIO peduekciero. IlepemyciM, MiHHICTD
MeHTaJIbHOI pediiekcii B ToMy, IO BOHA JOIOMAarae
OIIIHWUTHU BJIACHI il Ta iX HACJIAKH, a TaKOX MOTHBH,
110 CTOSITh 32 HMMH, 3 METOIO MOJIAIBIIION0 CaMOBJIOC-
KOHAJICHHSI.

Ha nHamry gymKy, 10 KIIFOUOBHX acHEKTiB MEHTa-
JIBHOTO 3JI0POB'S SIK YMHHHUKA FOTOBHOCTI IeAarora 1o
HearoriyHol B3aeMoZii B yMOBaxX HEBU3HAYEHOCTI MO-
JKHa BIJIHECTH €MOLIHHY PeryJisiiiio, CTPecOCTiiKiCTh
Ta eMOIIHY CTa0iJIbHICTh, CaMOOIIIHKY, MOTHBAIIIIO,

COIliaNIbHY MIATPUMKY, 3IaTHICTh JI0 TIPOTYKTUBHOI PO-
00TH, colliaTbHy KOMIETCHTHICTb.

AHami3 memarorigHoi Teopii Ta MCHXOJOTiYHOL
MIPaKTHKH [TOKA3Ye€, 10 KITIOYO0B] aCTIEKTH MEHTAIEHOTO
3I0pOB’Sl BUUTEIS MAlOTh CBOT 0coOnmBoCTi. EMortiiina
peryJsLisi XapaKTepU3yeThCs YMIHHSIM PpO3PI3HITH
CBOi eMollii, KepyBaTH HUMHU Ta e(hEeKTHUBHO Oy1yBaTH
CTOCYHKHU 3 KoJieramu. CTpecoCTIHKICTh Ta eMoliiiHa
CTaOUIbHICTh BYMTEJNIB HPOSBISIETHCA Yy 30aTHOCTI
CIIPABIIATHUCS 3 TPOQECiiHUM BUTOPAHHAM, HaMIPHUM
HaBaHTAKCHHSM Ta IHIIMMH CTPECOBUMH YHHHUKAMU,
10 BUHHUKAIOTH Y poboTi. MeHTanbpHO 300pOBHH y4H-
TeNb MOXe e(pEeKTHBHINIE CHpPaBIATHCSA 3 TMpodeciii-
HUMH cTpecamu, 30epiraTd eMOIiiiHy piBHOBary Ta
CTBOPIOBATH HO3UTUBHY atMocdepy B kiraci. Camoori-
HKa Ta MOTHUBAIIis megarora GopMyrOTh TO3UTHBHE CTa-
BJIEHHS 110 ce0e, MPUIUHATTS BIaCHHUX PillleHb Ta 30epe-
xeHHs ontuMizMy. ColliajgbpHa MiATPUMKa BH3Ha4a-
€THCS y 3/1aTHOCTI OYAyBaTH MillHi CTOCYHKH 3 IHIINMU
Ta BiUyBaTH ce0e YaCTHHOIO CHIJIbHOTH. MeHTaIbHO
3/I0pOBa JIIOMHA 37aTHa OyayBaTH 3I0POBi Ta TapMo-
HiifHI CTOCYHKH, PO3YMITH Y4YHIB Ta MiATPUMYBaTH iX,
III0 € OCHOBOIO MEJaroriyHOro TaKTy Ta MOBard 10 iH-
JUBITyaTbHOCTI TUTHHU. 3OAaTHICTh JO MPOIYKTHBHOT
poOOTH BH3HAYAETHCS YEepe3 CTaH MCUXIYHOTO 00po-
OyTy IO3BOJISIE peayi30ByBaTH TBOPUI 3410HOCTI, eek-
THUBHO IUTAHYBAaTH CBOIO AISUIBHICTB 1 JOCATATH MEaro-
rivaux 1inei. ColianbHa KOMIIETEHTHICTH Ieaarora
XapaKTepU3y€eThCs BMIHHAM CIIUIKYBaTHCS, OyayBaTh
CTOCYHKH, aJalTyBaTUCs 0 HOBUX YMOB i pO3B'S3y-
BaTH NMPo0JIeMH, 10 OE3M0CEPEAHBO BIIMBAE HA SIKICTh
KOMYHIKaIlil 3 KoJieramu.

Y po3risiHyTOMY HaMH KOHTEKCTI, 10 KITIOYOBHX
ACTIeKTiB peduiekcii Ik YMHHIKA TOTOBHOCTI MaifOyTHIX
Me1aroTiB J0 MEAaroriyHoi B3a€MOJIl B YMOBaX HEBH-
3HAYCHOCTI MOXKEMO BiTHECTH MpodeciifHuii caMmoana-
i3, npodeciiiHuil caMOpPO3BUTOK, MEAaroriyHe MUC-
JICHHS, CAMOITI3HAHHS, IIJBUIICHHS E(QEeKTHBHOCTI,
3B'SI30K i3 MEHTAILHUM 37J0POB’SIM.

Yepes npodeciiiHuii caMOPO3BUTOK BUUTEIS ped-
JICKCIsl JI03BOJISIE aHAI3yBaTH BJIACHI Mii, BUSABISTH
cyiabKi MICIS Ta CTABUTH HOBI LI IS TpodeciiiHoro
3pOCTaHHS, 10 € HEOOXiIHOK YMOBOKO ISl JIOCSIT-
HEHHsI JJOCKOHAJIOrO piBHA IeJaroriyHoi MaicrepHo-
cri. Peduekcis crnpuse GpopMyBaHHIO 0COOUCTICHHX
SIKOCTCH, TaKUX SIK CAMOKOHTPOJIb 1 YCBIJIOMIICHICTB,
0 € OKa3HUKOM COIalIbHOT 3pijocTi BunuTens. dop-
MYBaHHS II€arOTi4YHOTO MHUCIICHHSI CHPSIMOBYE BYH-
TeJs JI0 PeryJIsIpPHOTO OCMHUCIIEHHS BIACHOTO TIE€Aarori-
YHOTO JIOCBi/ly Ta CHPUSIE PO3BUTKY KPUTUYHOTO MHC-
JICHHS, a 1¢ JIOTIOMara€ BYMTENI0 CaMOCTiIHHO
IUTAaHYyBAaTH ¥ OpraHi30BYBaTH CBOIO AisIbHICTH. Kpu-
THYHE MUCJICHHS [1e/iarora — Iie IpoIec OI[IHKY Ta aHa-
Ji3y BIACHMUX OYMOK Ha JIOTi4HICTH Ta OOIPYHTOBa-
HicTh. IligBUIIEHHS €QEeKTUBHOCTI depe3 pedeKcito
JI01IOMarae BYMTEII0 BUUTHCS Ha IMOMMUIIKAX, KOPHUTY-
BAaTH BIIACHI METOAX POOOTH Ta MiIBUIIYBATH IXHIO K-
iCTh, IO BEJIC 10 KPAIIUX Pe3yJIbTAaTiB y MeAarorivHii
B3a€EMOIi.

3B'130K pediekcii 3 MEHTaIbHUM 3/10pOB'sIM Xapa-
KTEpU3YyETHCSI BMIHHAM pediIeKcyBaTH, CIIPUsIE YCBIIO-
MJICHHIO BJIACHMX CMOIIIHUX CTaHiB Ta PECypCiB, IIO



«COLLOQUIUM=JOURNAL» #7 (272), 2026 J PEDAGOGICAL SCIENCES 77

JTO3BOJISIE TATPUMYBATH MEHTAJIbHE 3JI0POB'SS B YMO-
Bax mpodeciiinoi mismpHOCTI. CaMe po3BUTOK peduiek-
cil BUMTENS MATpUMY€E HOTO MEHTAIbHE 3TOPOB'S Ue-
pe3 caMopo3yMiHHA, 00 03BOJsE THHOMIE Mi3HATH
cebe, CBOI CHITBHI Ta c1a0Ki CTOPOHH, MOTPEOH Ta IiH-
HOCTI; 4epe3 eMOIIiHY peryJsinito, 00 Jomomarae pos-
Mi3HABaTH Ta KEPyBaTH CBOIMH €MOLISIMH, @ TaKOX
aHaJi3yBaTH HETAaTUBHI [yMKH, 00 TEPETBOPIOBATH iX
Ha [TO3UTHBHI; Yepe3 MOKPAIICHHS CTOCYHKIB, 00 po3y-
Mitoun ceOe Kpallle, BYNTEIb MOXKE CPEKTHBHIIIE PO-
3YMITH {HIIUX, 0 MTOKPAIIY€E SAKICTh MI’KOCOOMCTICHIX
3B'SI3KiB: Yepe3 0COOUCTICHUI pO3BUTOK, 00 CTUMYITIOE
MOTHUBAIII0 T0 CaMOBJIOCKOHAJICHHS Ta caMopealiza-
1ii, JOOMarar9y CTaBUTH IUTi Ta TPAIFOBAaTH HAJ iX
JIOCATHEHHSM; depe3 CTIHKICTh 10 cTpecy, 00 Hanae iH-
CTPYMEHTH JJIs aJeKBATHIIIO! peaKilii Ha )KUTTEB] BU-
KJIMKH{ Ta CTPECOBI CUTYaIlii.

TakuM 4MHOM, MEHTAJIbHE 30POB's Ta pedIieKcis
€ KIIIOYOBMMH YMHHHKAaMHU B NMpoQeciiiHili AisUIbHOCTI
mejarora B yMOBaX HEBU3HAYCHOCTI, OCKIIBKH BOHH
(hopMyIOTh E€MOIIiifHy CTaOiIbHICTh, CTPECOCTIHKICT
Ta 3/aTHICTh J0 CaMOPO3BUTKY, IIO € OCHOBOIO IS
e(eKTHBHOI TeNaroriqyHol MisIbHOCTI Ta MpodeciitHol
MaiicrepHOCTi. MeHTanbHe 3M0poB'a 3a0e3mnedye 31aT-
HiCTh KepyBaTH eMOLIsIMH, OyIyBaTH CTOCYHKH Ta aJa-
NTYBaTHCA 10 HOBUX YMOB, TOAI SIK peIIeKcis Jormoma-
ra€ aHaJi3yBaTH BIACHUH JOCBIJ, IIOMUJIKY Ta YCIIXH,
IO € 3aMOPYKOI MPOdeciiHOro 3poCTaHHs meaarora
Ta (JOPMyBaHHS MEAATOTTYHOTO MUCIICHHS.
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IMPLEMENTING ARTIFICIAL INTELLIGENCE TO PREPARE FUTURE FOREIGN LANGUAGE
TEACHERS

Abstract:

The following article examines the application of artificial intelligence in education, aiming to enhance the
competencies of foreign language teachers in digital technologies. Furthermore, the task of artificial intelligence
in a foreign language teacher's work is presented, how it can be used effectively, and even the advantages of the
"YodAlI" electronic program, created as a scientific novelty of our research, over other language learning pro-

grams.
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multimodal exercises.

The implementation of Al in the educational pro-
cess is an inevitable consequence of the digitalization
of education. Scientific and methodological literature
states that as a result of such digitalization, many pro-
fessions are transforming, including the profession of a
foreign language teacher. As directions of such trans-
formation, "the development of online educational plat-
forms, the replacement of 'live' specialists with virtual
reality and artificial intelligence" are named®. The
teacher, as the "speaking head" or translator of
knowledge, is not the only possible means and channel
of learning, but loses its demand and relevance.

New roles and functions are emerging - tutor,
moderator, educational trajectory developer, project
training organizer, online educational platform coordi-
nator, and game educator?.

The ability to interact with Al and use it for for-
eign language teaching purposes is a component of a
foreign language teacher's digital competence, which is
understood as the level of mastery of digital competen-
cies (knowledge, skills, abilities, readiness to lead the
educational process in a digital environment)®. A for-
eign language teacher must be able to apply digital
tools, programs, and online resources for foreign lan-
guage teaching, create their own digital educational
materials and digital environments, and organize and
manage the learning process in a digital environment.
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A teacher who does not possess a high level of digital
competence will also be unable to fully utilize Al tech-
nologies in the educational process.

So, what function can Al perform in the work of a
foreign language teacher? The authors of the book "Ar-
tificial Intelligence in Education” claim that by 2030,
Al will learn to help teachers, collaborate with them,
and act as a mediator between them and students®. Al-
ready now, many platforms (Edvibe, Miro, Notion,
Trello, Canva, etc.) used by foreign language teachers
in the educational process install Al assistants that can
generate the necessary texts and assignments for teach-
ers, images, diagrams, cards, and other didactic materi-
als in a single click. Foreign language courses imple-
ment chatbots that answer questions from course par-
ticipants, thereby reducing teachers' time spent on
routine actions. Chat GPT is capable of checking writ-
ten work, pointing out errors, and demonstrating ways
to correct them.

Along with this, we have developed an electronic
dictionary called "YodAll" and a foreign language
teaching program integrated with artificial intelligence
as a scientific novelty of our doctoral work on the topic
"Theory and practice of improving the lexical compe-
tence of future English teachers through artificial intel-
ligence." (You can easily download it from the Play
Store)
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Image 1. YodAll electronic platform

For the first time in this study, an adaptive mobile
application based on artificial intelligence "YodAll"
was developed to improve the lexical competence of
future English teachers, and its methodological capabil-
ities were systematized on a scientific basis.

The novelty of the application is manifested in the
following:

« step-by-step structure of lexical materials based
on CEFR levels (A1-C1);

* Adaptive learning based on Al algorithms;

+ a system of daily exercises based on the principle
of micro-learning;

* integration of lexical units into active speech
through multimodal exercises (listening, speaking, test-
ing, sentence building);



80 PEDAGOGICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #7 (272), 2025

* mechanism for automatic time and workload op-
timization based on student activity;

« ensuring a differentiated approach through three
levels of complexity (easy-medium-hard).

This application was developed based on Bach-
man and Palmer's (1996) model of communicative
competence, Nation's (2001) theory of lexical compe-
tence, and Krashen's (1985) input theory, and a new
methodological model is proposed by adapting them to
the practical digital environment.

The development of lexical competence in the
"YodAll" application is carried out through the follow-
ing main mechanisms:

First, a multimodal learning environment has
been created where the student hears words (listening),
pronounces them (speaking), writes them (writing), and
applies them (contextual usage). This serves to rein-
force knowledge based on Paivio (Dual Coding The-
ory).

Secondly, there are sentence-building exercises on
each lexical unit, through which the student moves
from passive vocabulary to active vocabulary. This pro-
cess develops the pragmatic component of communica-
tive competence emphasized by Bachman and Palmer
(1996).

Thirdly, the application implements formative as-
sessment through tests. The tests are organized at three
levels (easy, medium, difficult), which ensures a differ-
entiated approach.

Fourthly, the application uses a spaced repetition
algorithm, which is based on Ebbinghaus's (1885) for-
getting curve theory. As a result, learned words are
stored in long-term memory.

This model complies with CEFR standards (Coun-
cil of Europe, 2001; 2018) includes a lexical course di-
vided into 6 levels (Beginner Level 1 - Advanced Level
6). Each level consists of 3-4 sections and is divided
into daily study sessions. The model includes an artifi-
cial intelligence algorithm (integration of SM-2 and
LECTOR algorithms; LECTOR, 2025) and presents
lexical materials in a personalized order based on each
user's mastery rate, error types, and active time. This
model also includes a push notification system for
training sessions. The algorithmic analysis determines
the user's peak usage time of the mobile device, and no-
tifications are optimized based on this.

During the study, a special mobile educational ap-
plication based on artificial intelligence, YodAll, de-
signed to develop lexical competence in the process of
training English teachers in the conditions of Uzbeki-
stan, was designed, tested, and its effectiveness was
empirically proven.

The YodAll application (Google Play Store) dif-
fers from existing analogues (Duolingo, Memrise,
Anki) with the following technological and methodo-
logical features: (1) an explanatory dictionary system
in Uzbek and English; (2) the Ebbinghaus forgetting
curve (1885) and an adaptive repetition system based
on the SM-2 algorithm; (3) a notification mechanism
that adapts to the user's personal schedule; (4) the abil-
ity to compose sentences based on lexical materials,
perform tests, listening, and speaking exercises at three
different levels of difficulty; (5) an analytical system
that tracks lexical progress across CEFR levels. The ap-
plication is an innovation for pedagogical science as an
artificial intelligence tool suitable for the local context,
designed to develop the lexical competence of future
teachers.

Comparative analysis of YodAll with existing analogues

Feature YodAll
Level 6 according to CEFR Yes (1-6)
Uzbek-English dictionary Yes
system
Adaptive repetition (SM-2) Yes
Personalized notification Yes G
powered)
Constructing  sentences  +
Speaking + Listening Yes (All)
3 difficulty levels Yes
Teacher training orientation Yes

Although our research is not yet complete, it can
be concluded that the use of artificial intelligence in
foreign language teaching can facilitate the
professional activities of a foreign language teacher and
reduce the time required for lesson preparation, task
development, and verification. Students, however, can
receive assistance from artificial intelligence tools in
mastering a foreign language without consulting tutors,

Table 1

Duolingo Memrise AnkKi

Partially Partially No

No No No

Partially Yes Yes

Partially No No

Partially No No

No No No

No No No

and establishing the effective use of Al in training
future foreign language teachers can significantly
accelerate the achievement of the goal.

Work on using artificial intelligence for foreign
language teaching is very promising and should be
continued not only in terms of developing new artificial
intelligence tools but also in terms of creating
algorithms and mechanisms for interaction between
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teachers and students with artificial intelligence, as well
as relevant task systems.
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THE PECULIARITIES OF TEACHING ENGLISH PRONUNCIATION IN PRIMARY SCHOOLS

Abstract

This article looks at the main features of teaching English pronunciation to young learners in primary
schools. Pronunciation is often a difficult part of language learning, and young learners have special needs and
abilities that teachers must understand. The article uses a review of methods, classroom observations, and simple
analysis to find the best ways to teach pronunciation to children aged six to eleven. The results show that games,
songs, repetition, and visual aids help children learn sounds better than grammar-based methods. The article also
discusses the problems teachers face, such as large classes, limited time, and teachers' own pronunciation skills.
The article ends with some practical suggestions for primary school English teachers.

Keywords: pronunciation, primary school, young learners, phonetics, English teaching.

Introduction

Pronunciation is one of the most important parts
of learning a foreign language. If learners cannot pro-
nounce words correctly, other people may not under-
stand them, even if their grammar and vocabulary are
good. Many researchers say that young children can
learn pronunciation more easily than adults because
their ears and mouths are still developing. This is why
primary school is a very important time to teach good
pronunciation habits.

However, teaching pronunciation to young learn-
ers is not simple. Children in primary school are usually
between six and eleven years old. They cannot always
understand abstract rules about sounds and stress. They
also have short attention spans and need fun, active les-
sons. In addition, many primary school teachers are not
trained specialists in phonetics, so they may feel unsure
about teaching pronunciation correctly.

The aim of this article is to study the peculiarities,
or special features, of teaching English pronunciation
in primary schools. The article tries to answer three
questions: What methods work best for young learners?
What problems do teachers usually face? And what
practical steps can help teachers improve pronunciation
teaching in their classrooms? This article can be useful
for pre-service and in-service primary school English
teachers, as well as for material designers who create
textbooks for young learners.

Methods

This article uses a qualitative approach based on a
review of academic literature, textbook analysis, and
informal classroom observation. First, the author stud-
ied books and articles about teaching pronunciation to
young learners, including works on phonetics, child
language acquisition, and communicative language
teaching. Second, the author analysed activities from
popular primary school English textbooks to see which
pronunciation techniques are most common. Third, the
author observed several English lessons in primary
school classrooms and made notes about how teachers
taught pronunciation and how children responded.

The observations focused on four things: the type
of activity used (for example, songs, drills, or games),
the level of student engagement, the amount of time
spent on pronunciation, and the teacher's own pronun-

ciation model. The information from the literature re-
view, textbook analysis, and classroom observation
was then compared and organised into common
themes. These themes are presented in the Results sec-
tion below.

Results

The review of literature and classroom observa-
tion show several clear patterns in how English pronun-
ciation is taught in primary schools.

First, young learners respond very well to games,
songs, chants, and rhymes. These activities repeat
sounds naturally and make pronunciation practice fun
rather than boring. Children often remember new
sounds better when they are connected to music or
movement.

Second, visual and physical aids are important.
Teachers often use mouth diagrams, mirrors, hand ges-
tures, and pictures to show how sounds are made. Be-
cause young children cannot easily understand abstract
phonetic symbols, these visual tools help them see and
copy the correct mouth position.

Third, teachers use a lot of repetition and imita-
tion, often called 'listen and repeat'. Children listen to a
model, usually the teacher or an audio recording, and
then repeat the sound or word several times. This
method works well for young learners because they are
good at imitating sounds, similar to how they learn their
first language.

Fourth, minimal pairs (words that differ by only
one sound, such as 'ship' and 'sheep”) are used to help
children notice small differences between sounds.
However, this technique works best when combined
with pictures or actions, because young learners find it
hard to understand abstract explanations.

Fifth, several problems appear in classroom obser-
vations. Classes are often large, so teachers cannot give
feedback to every child. Lesson time for pronunciation
is limited because teachers often focus more on vocab-
ulary and grammar. Also, some teachers do not feel
confident about their own pronunciation, especially
with sounds that do not exist in the students' first lan-
guage, such as the English 'th' sound.

Discussion

The results show that successful pronunciation
teaching in primary schools must match the way young
children naturally learn. Children learn best through
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play, repetition, and multi-sensory activities (things
they can hear, see, and do). This matches the idea from
child development research that young learners have
strong listening and imitation skills but weaker abstract
thinking skills compared to older students.

The problems found in this study, such as large
classes and limited time, are common in many schools
around the world, including in Uzbekistan. Teachers
can manage these problems in simple ways. For exam-
ple, short two- or three-minute pronunciation warm-ups
at the start of every lesson can build good habits over
time, even without extra class time. Peer practice,
where children check each other's pronunciation in
pairs, can also reduce the pressure on the teacher to cor-
rect every student.

The issue of teachers' own pronunciation confi-
dence is also important. Teacher training programmes
should include more practical phonetics training, not
only theory. Teachers need clear, simple models of cor-
rect pronunciation, and they need chances to practise
difficult sounds themselves before teaching them to
children.

Finally, this article has some limitations. The
classroom observations were limited to a small number
of lessons, so the findings cannot be generalised to all
primary schools. Future research could include a larger

number of classrooms and could measure children's
pronunciation progress with sound recordings before
and after using these methods.

Conclusion

Teaching English pronunciation in primary
schools has special features that come from how young
children learn. Games, songs, visual aids, repetition,
and minimal pairs are effective methods, while large
classes, limited time, and teachers' pronunciation con-
fidence are the main challenges. With simple, practical
strategies such as short daily practice, peer correction,
and better teacher training, primary school teachers can
help young learners build strong pronunciation habits
that will support their English learning in the future.
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THE ROLE OF RISK MANAGEMENT IN ENHANCING ORGANIZATIONAL COMPETITIVENESS

In today’s increasingly volatile and complex global business environment, organizations face a multitude of
risks that can affect strategic objectives, operational continuity, financial stability, and long-term competitiveness.
Economic volatility, technological disruption, supply chain uncertainties, and regulatory shifts create an
environment where uncertainty is the norm rather than the exception (Buttignol, 2017) (Investopedia). Traditional
risk management, often limited to loss prevention and compliance, is no longer sufficient. Modern enterprises
recognize that risk management is a strategic tool that can drive value creation, strengthen market positioning,
and improve resilience against unexpected challenges (Yang, Ishtiag & Anwar, 2018).
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Competitive advantage today depends not only on
cost efficiency but also on innovation, adaptability,
and reputation. Effective risk management
contributes directly to these dimensions by enabling
organizations to anticipate potential threats, optimize
resource allocation, and make informed decisions that
support strategic goals. For instance, Amazon has
integrated risk analytics into its supply chain and
investment decisions. By leveraging predictive
algorithms to forecast demand and anticipate logistical
disruptions, Amazon maintains operational efficiency
and avoids stockouts, which contributes to both cost
leadership and customer satisfaction (MDPI, 2025).

Organizations are typically exposed to five broad
categories of risk: strategic, operational, financial,
compliance, and reputational risks. Strategic risks
arise from high-level decisions, such as market entry,
product innovation, mergers and acquisitions, or major
technological investments. Operational risks involve
daily processes, including production, supply chain
reliability, human resource management, and IT
systems. Financial risks include exposure to currency
fluctuations, interest rate volatility, credit default, and
liquidity shortages. Compliance risks relate to
adherence to regulatory and legal requirements, while
reputational risks involve the potential for negative
public perception due to social, ethical, or
environmental factors (Ammar Al Lawati et al., 2025).

The interconnectivity of these risk types means
that failure in one area can cascade into others. For
example, a compliance violation can trigger operational
disruptions, financial penalties, and reputational
damage simultaneously. BP’s Deepwater Horizon oil
spill illustrates this interplay: strategic oversight
failures, operational deficiencies, and weak risk
monitoring combined to produce catastrophic financial
loss and long-term reputational damage (Harris, 2016).
Conversely, firms that embed risk management
throughout the organization, like Walmart, mitigate
potential supply chain and operational risks, ensuring
continuity and protecting competitive positioning
(Smartsheet, 2025).

Enterprise Risk Management (ERM) provides a
structured and integrated framework to manage
these complex risk landscapes. ERM emphasizes
proactive identification, assessment, response, and
monitoring of risks across the enterprise (Buttignol,
2017). Key elements include governance and culture,
risk identification and assessment, mitigation
strategies, and continuous monitoring. Governance
ensures that leadership sets the tone for risk awareness,
making it part of the organizational culture. Risk
identification uses tools such as risk registers, scenario
analysis, and predictive analytics to detect both internal
and external threats. Assessment evaluates likelihood
and potential impact, helping prioritize resources for
mitigation. Mitigation strategies include avoidance,
transfer, reduction, or acceptance, tailored to
organizational objectives and resources. Finally,
continuous monitoring ensures that mitigation efforts
remain effective and aligned with changing
circumstances.

ERM frameworks also support strategic agility.
Companies that integrate risk management into
strategic  decision-making can  capitalize on
opportunities while minimizing downside exposure.
Tesla, for example, systematically evaluates risks
associated with entering new markets or launching
innovative technologies. Through ERM, Tesla
anticipates supply chain bottlenecks, regulatory
hurdles, and technological uncertainties, allowing
timely intervention and reducing potential losses. The
firm’s ability to manage strategic risks enables faster
innovation cycles and strengthens its competitive
advantage in the global electric vehicle market (Forbes,
2023).

Operational risk management is particularly
critical in industries with high complexity and global
reach. FedEx applies ERM to logistics, transportation,
and process optimization, monitoring both internal
operations and external factors like weather,
geopolitical events, and global demand shifts. By
proactively identifying operational risks, FedEx
ensures continuity of service, reduces delays, and
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maintains customer trust, which are key competitive
differentiators in the logistics sector (MDPI, 2025).
Similarly, SMEs such as FreshTaste Foods, which
operates in the organic food sector, apply ERM to
supplier selection, production processes, and quality
control, enabling them to expand market share while
minimizing operational disruptions (Garanord, 2025).

Financial risk management is another domain
where ERM  contributes to  competitiveness.
Multinational corporations like Coca-Cola and Apple
face significant exposure to foreign exchange risk,
commodity price fluctuations, and interest rate
volatility. Coca-Cola, operating in over 200 countries,
applies hedging strategies, financial modeling, and
scenario planning to stabilize earnings and maintain
operational flexibility (MDPI, 2025). Apple integrates
ERM into product launch budgeting, supply chain
financing, and investment planning, ensuring liquidity
and cost efficiency in an uncertain environment (The
IRM India, 2025). Effective financial risk management
allows these firms to make strategic investments,
pursue expansion, and maintain investor confidence
even under volatile conditions.

Reputational risks are closely tied to competitive
advantage. Organizations with strong ERM practices
monitor social, environmental, and ethical risks to
maintain brand equity. Coca-Cola’s sustainability
programs, for instance, are informed by ERM processes
that assess water resource management, climate impact,
and regulatory compliance, thereby safeguarding
corporate reputation and enhancing stakeholder trust
(MDPI, 2025). In the technology sector, Microsoft’s
ERM framework includes cybersecurity and data
privacy management, ensuring that innovation is
protected and customer confidence is maintained (The
IRM India, 2025). By mitigating reputational risks
proactively, firms can differentiate themselves in the
marketplace and sustain long-term competitiveness.

Risk management also facilitates opportunity
recognition. By systematically evaluating risks,
organizations can identify areas where calculated risk-
taking may yield significant returns. ERM enables
firms to enter emerging markets, develop innovative
products, or adopt new technologies with an informed
understanding of potential threats and benefits. Tesla’s
entry into renewable energy storage and solar solutions
illustrates how strategic risk management can support
innovation while minimizing operational and financial
exposure (Forbes, 2023). Similarly, Walmart leverages
ERM insights to optimize inventory management and
market expansion, turning potential supply chain
challenges into competitive advantages (Smartsheet,
2025).

From a theoretical standpoint, ERM aligns with
the Resource-Based View (RBV), which considers
organizational capabilities—like integrated risk
management—as valuable, rare, and difficult-to-
imitate resources that generate sustainable competitive
advantage (Barney, 1991). It also complements
Porter’s competitive strategy framework by
supporting both cost leadership through operational
efficiency and differentiation through reputational and
strategic risk management (Porter, 1980). Firms that

effectively implement ERM transform potential threats
into structured insights, operational resilience, and
market advantage.

In conclusion, risk management is no longer a
purely defensive function; it is a strategic capability
that underpins competitiveness. By embedding ERM
into governance, operations, finance, and strategy,
organizations can proactively address threats, seize
opportunities, and sustain performance over the long
term. Firms like Tesla, Coca-Cola, Walmart, and
FedEx illustrate that integrated, proactive risk
management directly translates into operational
continuity, financial stability, innovation capacity,
and stakeholder trust, all of which are central to
maintaining a sustainable competitive advantage in the
modern business landscape.

The Role of Enterprise Risk Management in
Operational and Financial Performance

Enterprise Risk Management (ERM) serves as a
critical mechanism for enhancing operational
efficiency and financial stability, which are
fundamental pillars of organizational competitiveness.
Operational risks—arising from internal processes,
human errors, technology failures, and supply chain
disruptions—can  significantly affect day-to-day
performance. Organizations that fail to address these
risks often experience production delays, increased
costs, and reduced customer satisfaction (Ammar Al
Lawati et al, 2025). Conversely, proactive
management of operational risks allows companies to
streamline processes, ensure continuity, and
optimize resource allocation.

Case Study: FedEx

FedEx is a prime example of ERM applied to
operational efficiency. The company employs a
comprehensive risk framework that integrates
predictive analytics, supply chain monitoring, and
contingency planning. By anticipating potential
disruptions—from natural disasters to global logistics
bottlenecks—FedEx maintains reliable delivery
performance and reduces operational costs. ERM
ensures that risk mitigation measures, such as backup
distribution routes and automated tracking systems, are
preemptively implemented. The result is enhanced
customer trust and sustained competitive advantage
in a highly competitive logistics sector (MDPI, 2025).

Similarly, Toyota integrates ERM into its
production system. The Just-in-Time methodology
depends heavily on supplier reliability and process
efficiency. Toyota monitors supplier performance,
quality control, and production scheduling through risk
assessment dashboards, allowing early detection of
deviations. By mitigating operational risks proactively,
Toyota minimizes downtime, reduces costs, and
maintains high product quality. Operational risk
management thus contributes not only to efficiency but
also to brand credibility and customer loyalty, which
are crucial competitive differentiators (MDPI, 2025).

Financial risks are equally pivotal in determining
organizational resilience. Firms operating globally face
challenges including currency fluctuations, interest rate
volatility, commodity price changes, and credit
exposure. Poorly managed financial risks can erode
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profit margins and constrain strategic initiatives. ERM
frameworks equip organizations with tools such as
hedging, scenario modeling, and stress testing,
enabling them to anticipate financial threats and
respond strategically (Yang, Ishtiag & Anwar, 2018).

Case Study: Coca-Cola

Coca-Cola operates in over 200 countries,
exposing it to significant foreign exchange and
commodity price risk. The company applies ERM
practices including hedging strategies, currency risk
monitoring, and predictive financial modeling. These
measures stabilize earnings and allow strategic
investments in new markets and product lines. By
mitigating financial risks, Coca-Cola maintains
investor confidence, consistent dividend policies,
and long-term growth potential, translating into a
competitive edge in the beverage industry (MDPI,
2025).

Case Study: Apple

Apple faces operational and financial risks during
product launches and global supply chain management.
Through ERM, Apple integrates risk evaluation into its
procurement, production, and financial planning
processes. Predictive analytics identifies potential
delays or cost overruns, while financial risk tools
manage currency exposure and liquidity requirements.
ERM enables Apple to launch products on schedule,
control costs, and maintain profitability, which
strengthens its global market position (The IRM India,
2025).

ERM is not limited to multinational corporations;
small and medium enterprises (SMEs) can also

derive competitive advantages from structured risk
management. For instance, FreshTaste Foods, an
organic food company, implemented ERM to monitor
supplier reliability, production quality, and inventory
management. By addressing operational and financial
risks proactively, FreshTaste expanded into new
markets without encountering supply chain failures or
cash flow disruptions. ERM thus allows SMEs to
compete effectively against larger firms by ensuring
operational resilience and financial stability
(Garanord, 2025).

Operational and financial risk management also
facilitates strategic decision-making and
opportunity exploitation. For example, Tesla’s ERM
practices in production, supply chain management, and
investment evaluation allow the company to innovate
rapidly while controlling risk exposure. Tesla assesses
risks associated with battery technology, supply
shortages, and regulatory compliance before making
strategic moves. This proactive risk management
supports  first-mover advantages in emerging
technologies and ensures sustainable competitive
positioning (Forbes, 2023).

Beyond individual risk categories, ERM
frameworks provide an integrated perspective that
links operational and financial performance to
competitive outcomes. Organizations can visualize this
relationship through a risk-to-advantage flow, where
risk identification and prioritization lead to mitigation
strategies, operational efficiency, financial stability,
and ultimately, market competitiveness. The flow can
be summarized in a comprehensive table:

ERM Component H:unction

|brganizational Impact

|bompetitive Advantage |

Risk Identification

Detect internal/external threats

Early awareness of potential
issues

Ability to act proactively

Risk Assessment &
Prioritization

Fvaluate likelihood and impact

Focus on high-priority risks

Efficient allocation of re-
sources

Dperational Risk

Management

Process optimization,
chain monitoring

supply

Reduced downtime,
hanced quality

en-

Cost leadership, customer sat-
isfaction

Financial Risk Man-
agement

Hedging,

liquidity planning,

scenario analysis

Stabilized earnings, invest-
ment flexibility

nvestor confidence, strategic
flexibility

Strategic Risk Over-
sight

Market entry evaluation, prod-
uct launch risk analysis

nformed decision-making,
minimized losses

First-mover advantage, mar-
ket growth

Reputational ~ Risk

Management

CSR,

transparent
stakeholder engagement

reporting,

Protected brand
stakeholder trust

image,

Market differentiation, long-
term sustainability

This table illustrates how ERM translates risk
awareness into tangible operational, financial, and
strategic benefits, reinforcing competitive positioning
across multiple dimensions.

Furthermore, integrating ERM into organizational
culture ensures that risk awareness permeates daily
operations, strategic planning, and leadership
decisions. Training programs, communication of risk
policies, and inclusion of risk metrics in performance
evaluation encourage employees to recognize and
mitigate risks at all levels. Companies that foster a risk-
conscious culture, such as Walmart and Microsoft,
benefit from faster response times, improved
compliance, and sustained stakeholder confidence,

which collectively enhance competitive advantage
(The IRM India, 2025).

From a theoretical perspective, ERM is consistent
with the Resource-Based View (RBV) and Porter’s
competitive strategy frameworks. By treating risk
management capabilities as valuable, rare, and hard-
to-imitate resources, firms can achieve sustainable
competitive advantage (Barney, 1991). ERM enables
both cost leadership through operational efficiency
and differentiation through innovation, reputation, and
financial stability (Porter, 1980). Empirical studies
confirm that firms with integrated ERM frameworks
outperform peers in operational, financial, and market
performance, highlighting the strategic importance of
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risk management (Yang, Ishtiag & Anwar, 2018;
Ammar Al Lawati et al., 2025).

In  conclusion, effective management of
operational and financial risks through ERM is a key
determinant of competitiveness. Organizations that
integrate risk identification, assessment, and mitigation
into daily operations, strategic planning, and financial
management achieve higher efficiency, stability, and
adaptability. Real-world examples—from FedEx and
Toyota in operations to Coca-Cola and Apple in
financial management—demonstrate that ERM is not
merely a protective mechanism but a strategic tool
that converts uncertainty into opportunity,
strengthens stakeholder trust, and ensures long-term
market advantage.

Strategic Implications and Competitive Ad-
vantages of Enterprise Risk Management

The integration of Enterprise Risk Management
(ERM) into organizational strategy goes beyond mere
compliance or loss prevention. It transforms risk
management into a strategic asset, aligning risk
oversight with core business objectives and enabling
firms to achieve sustainable competitive advantage.
Organizations that embed ERM within governance
structures, operational processes, and financial
planning create a culture of informed decision-
making, resilience, and agility (Buttignol, 2017)
(Investopedia).

One of the key benefits of ERM s the
enhancement of strategic decision-making. By
systematically evaluating risks associated with market
expansion, product innovation, or technological
adoption, firms can anticipate challenges and seize
opportunities. For instance, Tesla’s strategic
deployment of ERM in evaluating battery technology
innovations and international market entry allows the
firm to mitigate operational, financial, and regulatory
risks before they materialize. This proactive risk
approach ensures that innovation occurs without
jeopardizing operational efficiency or financial
stability (Forbes, 2023). Similarly, Coca-Cola’s ERM
integration into global sustainability initiatives
enables the company to balance environmental
stewardship with market growth, thereby protecting
brand reputation while pursuing strategic objectives
(MDPI, 2025).

ERM also strengthens competitive positioning by
converting risk into a differentiator. Companies that
can anticipate and mitigate risks more effectively than
competitors often enjoy first-mover advantages,
operational efficiency, and brand trust. For example,
Walmart’s risk-informed supply chain
management allows the company to maintain product
availability despite global disruptions, ensuring
consistent service levels that reinforce customer loyalty
(Smartsheet, 2025). In the technology sector,
Microsoft’s ERM-driven cybersecurity and data
protection practices safeguard intellectual property,
preserve innovation pipelines, and maintain
stakeholder confidence, further differentiating the firm
in a highly competitive environment (The IRM India,
2025).

Beyond operational and financial risk, ERM
supports reputational and regulatory resilience,
which are increasingly vital in the modern market.
Social, environmental, and ethical considerations
directly influence consumer perception, investor
confidence, and regulatory scrutiny. Firms such as
Coca-Cola, Microsoft, and Tesla integrate ERM into
CSR  programs, compliance monitoring, and
stakeholder engagement, ensuring alignment with
global standards and enhancing public trust (MDPI,
2025; Forbes, 2023). A strong reputational position,
built on effective ERM, enables firms to retain
customers, attract talent, and secure favorable
investment, all of which contribute to long-term
competitiveness.

A visual representation of how ERM drives
competitive advantage can be conceptualized as a risk-
to-advantage flow:

Risk Identification — Detecting potential threats
and opportunities (strategic, operational, financial,
compliance, reputational).

Risk Assessment — Evaluating likelihood and
potential impact to prioritize interventions.

Risk Mitigation — Implementing strategies such
as avoidance, reduction, transfer, or acceptance.

Operational and Financial Optimization —
Streamlining processes, safeguarding liquidity, and
ensuring efficiency.

Strategic  Alignment — Integrating risk
considerations into decision-making for innovation and
market positioning.

Competitive Advantage — Achieving sustainable
differentiation, customer trust, market growth, and
financial stability.

This flow illustrates that ERM is not an isolated
function but a strategic process linking risk
management to tangible business outcomes. Firms
that adopt this approach consistently outperform peers
in operational efficiency, financial resilience, market
responsiveness, and reputational strength (Yang,
Ishtiag & Anwar, 2018).

ERM also facilitates continuous learning and
organizational agility. By embedding monitoring,
reporting, and feedback loops into risk management
processes, organizations gain real-time insights into
emerging threats and opportunities. This allows for
adaptive strategies that adjust to changing market
conditions, technological advances, or regulatory
environments. For example, Apple’s ERM
framework incorporates risk monitoring in product
development cycles, ensuring timely mitigation of
supply chain, technological, or financial risks. This
capability enables rapid product launches while
maintaining profitability and brand reputation (The
IRM India, 2025).

From a theoretical perspective, ERM aligns with
the Resource-Based View (RBV) by treating risk
management capabilities as strategic resources that
are valuable, rare, and difficult to imitate, yielding
sustainable competitive advantage (Barney, 1991).
Similarly, ERM complements Porter’s generic
strategies by supporting cost leadership through
efficiency and differentiation through innovation,
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reputation, and strategic foresight (Porter, 1980).
Academic studies confirm that ERM adoption
correlates with higher operational performance,
improved financial outcomes, and enhanced market
valuation, highlighting its strategic significance
(Ammar Al Lawati et al., 2025; Yang, Ishtiag & Anwar,
2018).

Strategic Recommendations for Organizations:

Embed ERM into corporate governance —
Leadership commitment is critical to fostering a risk-
aware culture.

Integrate ERM with strategic planning — Risk
assessment should inform market entry, product
development, and innovation strategies.

Use predictive analytics and scenario modeling
— Leveraging data enhances foresight and enables
proactive interventions.

Align ERM with operational and financial
processes — Streamlined workflows, supplier risk
management, and liquidity planning reduce exposure.

Monitor reputational and compliance risks —
Continuous engagement with stakeholders and
regulatory adherence safeguard trust and long-term
sustainability.

In conclusion, Enterprise Risk Management is a
strategic capability that transforms uncertainty into
competitive advantage. By systematically identifying,
assessing, and mitigating risks across strategic,
operational, financial, compliance, and reputational
domains, organizations enhance decision-making,
efficiency, and market responsiveness. Real-world
examples from Tesla, Coca-Cola, Walmart,
Microsoft, and Apple demonstrate that firms with
robust ERM frameworks achieve superior operational
performance, financial stability, and sustained
stakeholder confidence. ERM is not merely a protective
function—it is a driver of innovation, growth, and
sustainable competitive differentiation, essential for
long-term success in today’s dynamic business
environment.

References

8. Ammar Al Lawati, B., Hussin, M. R., Abdul
Kadir, M., & Khudari, M. (2025). The Impact of
Enterprise Risk Management on Firm
Competitiveness: The Mediating Role of Competitive
Advantage. Risks, 13(10), 199.
https://www.mdpi.com/2227-9091/13/10/199

9. Barney, J. (1991). Firm Resources and

Sustained Competitive Advantage. Journal of
Management, 17(1), 99-120.
10. Buttignol, M. (2017). Enterprise Risk

Management (ERM): What It Is and How It Works.
Investopedia.
https://www.investopedia.com/terms/e/enterprise-risk-
management.asp

11. Forbes. (2023). Tesla's Risk Management and
Innovation Strategies. Forbes.
https://www.forbes.com/sites/tesla-risk-strategy

12. Harris, T. (2016). Deepwater Horizon:
Lessons in Strategic and Operational Risk. Journal of
Risk Analysis, 36(4), 675-690.

13. MDPI.
Multinational
https://www.mdpi.com

14. Smartsheet.  (2025).  Enterprise  Risk
Management Examples — Walmart Case Study.
Smartsheet.
https://www.smartsheet.com/content/enterprise-risk-
management-examples

15. The IRM India. (2025). ERM Integration in
Technology Firms.
https://www.theirmindia.org/blog/why-every-
marketing-and-brand-manager-should-have-formal-
knowledge-in-enterprise-risk-management/

16. Yang, S., Ishtiag, M., & Anwar, M. (2018).
Enterprise Risk Management Practices and Firm
Performance: The Mediating Role of Competitive
Advantage. Journal of Risk and Financial Management,
11(3), 35. https://www.mdpi.com/1911-8074/11/3/35

17. Garanord. (2025). ERM in SMEs — OptiSoft
and FreshTaste. https://garanord.md/why-enterprise-
risk-management-erm-is-essential-for-growing-
companies/

18. 1SO. (2018). ISO 31000:2018 Risk
Management — Guidelines. International Organization
for Standardization.

19. COSO. (2017). Enterprise Risk Management
— Integrating with Strategy and Performance.
Committee of Sponsoring Organizations of the
Treadway Commission.

20. Deloitte. (2024). Global Risk Management
Survey 2024. Deloitte Insights.
https://www2.deloitte.com

21. PwC. (2023). ERM in Practice: How Top
Companies Manage Risk. PwC.
https://www.pwc.com/erm-practice

22. KPMG. (2022). The Role of Risk Management
in Driving Competitiveness. KPMG Advisory Report.
https://home.kpmg/erm-competitiveness

23. McKinsey & Company. (2023). Enterprise
Risk  Management in a Volatile  World.
https://www.mckinsey.com/erm

24. Porter, M. E. (1980). Competitive Strategy:
Techniques for Analyzing Industries and Competitors.
Free Press.

25. 1SO. (2011). 1SO Guide 73:2009 Risk
Management — Vocabulary. International Organization
for Standardization.

26. COSO. (2004). Enterprise Risk Management
— Integrated Framework. Committee of Sponsoring
Organizations of the Treadway Commission.

27. Risk Management Society (RIMS). (2023).
ERM and Organizational Performance Survey. RIMS.
https://www.rims.org/resources/erm-performance

28. Harvard Business Review. (2022). How ERM
Creates Competitive Advantage. https://hbr.org/erm-
competitive-advantage

29. McConnell, P. (2021). Operational Risk
Management in Multinational Corporations. Journal of
International Business Studies, 52(5), 873-890.

30. Deloitte Insights. (2022). Financial Risk
Management Practices in Global Corporations.
Deloitte. https://www?2.deloitte.com/financial-risk

Practices in
MDRPI.

(2025). ERM
Corporations.



https://www.mdpi.com/2227-9091/13/10/199?utm_source=chatgpt.com
https://www.investopedia.com/terms/e/enterprise-risk-management.asp?utm_source=chatgpt.com
https://www.investopedia.com/terms/e/enterprise-risk-management.asp?utm_source=chatgpt.com
https://www.mdpi.com/2227-9091/13/10/199?utm_source=chatgpt.com
https://www.smartsheet.com/content/enterprise-risk-management-examples?utm_source=chatgpt.com
https://www.smartsheet.com/content/enterprise-risk-management-examples?utm_source=chatgpt.com
https://www.theirmindia.org/blog/why-every-marketing-and-brand-manager-should-have-formal-knowledge-in-enterprise-risk-management/?utm_source=chatgpt.com
https://www.theirmindia.org/blog/why-every-marketing-and-brand-manager-should-have-formal-knowledge-in-enterprise-risk-management/?utm_source=chatgpt.com
https://www.theirmindia.org/blog/why-every-marketing-and-brand-manager-should-have-formal-knowledge-in-enterprise-risk-management/?utm_source=chatgpt.com
https://www.mdpi.com/1911-8074/11/3/35?utm_source=chatgpt.com
https://garanord.md/why-enterprise-risk-management-erm-is-essential-for-growing-companies-/?utm_source=chatgpt.com
https://garanord.md/why-enterprise-risk-management-erm-is-essential-for-growing-companies-/?utm_source=chatgpt.com
https://garanord.md/why-enterprise-risk-management-erm-is-essential-for-growing-companies-/?utm_source=chatgpt.com
https://www.mckinsey.com/erm

«COLLOQUIUM=JOURNAL» #7 (272), 2024 /] ECONOMIC SCIENCES 89

31. PwC. (2021). Strategic Risk Management for
Competitive Advantage. PwC Advisory.
https://www.pwc.com/strategic-risk

32. EY. (2022). ERM Best Practices: Global
Survey. Ernst & Young. https://www.ey.com/erm-best-
practices

33. Koller, T., Goedhart, M., & Wessels, D.
(2020). Valuation: Measuring and Managing the Value
of Companies. Wiley.

34. Risk.net. (2023). ERM Implementation in
Technology and Manufacturing Industries.
https://www.risk.net/erm-implementation

35. World Economic Forum. (2023). Global Risks
Report 2023. https://www.weforum.org/reports/global-
risks-report-2023

36. ISO. (2019). ISO 22301:2019 Business
Continuity Management  Systems.  International
Organization for Standardization.

37. Garanord. (2024). ERM in SMEs: Operational
and Financial Risk Case Studies.
https://garanord.md/erm-sme-case-studies



https://www.weforum.org/reports/global-risks-report-2023
https://www.weforum.org/reports/global-risks-report-2023

90 PHILOLOGICAL SCIENCES / «COLLOQUIUM=JOURNAL» #7 (272), 2026

PHILOLOGICAL SCIENCES

Mubariz Imran Yusifov

Affiliation: prof. at GSU

Country: Azerbaijan, Ganja
https://doi.org/10.5281/zenodo.19159252

THEORETICAL PROBLEMS OF THE TYPOLOGY OF LINGUISTIC THINKING

Abstract

This article investigates the theoretical foundations of the typology of linguistic thinking within the broader
framework of linguistic typology. It critically reassesses monogenic theories of language origin and argues that
interlinguistic commonalities emerge not from a single proto-language but from universal cognitive mechanisms
and similar perceptual imitations of objective reality. The study emphasizes the role of thinking typology, areal
environment, and functional universality in shaping shared linguistic elements. The findings support a cognitive-
typological approach that rejects genealogical absolutism and highlights the primacy of human thinking in lan-

guage formation.

Keywords: linguistic thinking, typology, language origin, cognitive universals, perception, interlinguistic

commonality
Introduction

Linguistic typology traditionally examines struc-
tural similarities and differences among languages.
However, the typology of linguistic thinking represents
a more specific domain, focusing on the cognitive and
perceptual foundations underlying language formation.
Despite its importance, there is no unified scholarly
consensus regarding its subject matter. Frequently, is-
sues belonging to general linguistics are subsumed un-
der linguistic typology, leading to conceptual diffusion.

The present study aims to delimit the theoretical
boundaries of linguistic thinking typology and to clar-
ify its epistemological foundations. It argues that lin-
guistic commonality should be interpreted through cog-
nitive universals rather than genealogical reductionism.

Theoretical Background

Numerous theories have been proposed to explain
the origin of language, including theological, natural-
istic, social, onomatopoeic, interjectional, and labor-
based theories. While each offers partial insight, none
provides a comprehensive explanation of linguistic di-
versity.

In linguistic history, these theories often reflect
ideological, theological, or socio-political assumptions
rather than strictly empirical linguistic logic. As a re-
sult, they fail to account for selective interlinguistic
similarities and typological variation.

Critique of the Monogenic Hypothesis

The monogenic hypothesis assumes that all lan-
guages originated from a single proto-language. This
assumption is largely based on the presence of shared
lexical or structural elements across languages. How-
ever, such an interpretation is theoretically problematic
for several reasons:

It overlooks anthropological and ecological diver-
sity.

It implies implicit cultural and linguistic hierar-
chy.

It cannot explain why common elements are selec-
tive rather than universal.

If languages had emerged from a single geograph-
ical and anthropological source, they would retain
shared anthropological and typological features. His-
torical and linguistic evidence does not support such a
scenario.

Linguistic Commonality and Cognitive Univer-
sals

Interlinguistic commonality is best explained
through the universality of human thinking. Humans,
regardless of geographic location, perceive objective
reality through similar cognitive and emotional mecha-
nisms. These mechanisms give rise to analogous imita-
tive perceptions, which in turn generate comparable lin-
guistic elements.

Such commonality is:

limited to genetically and cognitively motivated
lexical layers,

absent in culturally arbitrary or non-imitative vo-
cabulary,

dependent on perceptual compatibility rather than
genealogical descent.

Areal Environment and Thinking Typology
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Linguistic commonality manifests only among
languages situated within compatible areal and percep-
tual environments. Not all languages share the same
imitative capacity or perceptual focus; therefore, uni-
versal similarity across all languages is neither ex-
pected nor observed.

Thinking typology functions as a mediating factor
between cognition and language structure, shaping how
reality is linguistically encoded.

Discussion

The findings suggest that language derivation is
fundamentally linked to human thinking rather than to
a single proto-language. Interlinguistic commonality
arises from shared cognitive mechanisms operating
within specific areal contexts. This perspective aligns
with cognitive linguistics and challenges traditional ge-
nealogical absolutism.

Conclusion

Languages did not originate from a monogenic
root. Their derivational basis lies in universal human

thinking, while linguistic commonality is shaped by the
typology of thinking and the areal environment. Lin-
guistic typology should therefore prioritize cognitive
universals and perceptual mechanisms over speculative
genealogical models.
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Abstract

This study examines the construction of female agency and vulnerability in three of Jane Austen's major
novels: Northanger Abbey, Mansfield Park, and Persuasion. While significant scholarship exists regarding Pride
and Prejudice and Emma, these three texts offer a distinct trajectory of female development that moves from naive
imagination to moral resistance and finally to mature reclamation. Utilizing a qualitative methodology grounded
in feminist literary criticism and historical contextualization, this research analyzes the socio-economic con-
straints placed upon women in Regency England, specifically the doctrine of coverture and the marriage market.
The results indicate that Austen's heroines navigate patriarchal structures through distinct mechanisms: Catherine
Morland through the education of imagination, Fanny Price through silent moral resistance, and Anne Elliot
through the resilience of experience. The discussion synthesizes these findings to argue that these novels collec-
tively form a critique of the limited avenues available for female fulfillment, asserting that Austen's work antici-
pates modern feminist concerns regarding economic dependency and voice. This study concludes that excluding
these works from the canonical "major" list overlooks the profound evolution of Austen's critique of womanhood.

INTRODUCTION

1.1 Background of the Study

Jane Austen's literary reputation is frequently an-
chored by the romantic archetypes found in Pride and
Prejudice (1813) and Emma (1815). These novels,
characterized by sparkling wit and successful naviga-
tion of the marriage market, dominate popular con-
sciousness and introductory literary curricula. How-
ever, this focus often obscures the darker, more com-
plex exploration of womanhood present in Northanger
Abbey (1817), Mansfield Park (1814), and Persuasion
(1817). To limit the scope of Austen's exploration of
womanhood to her comedies of manners is to overlook
the profound evolution of her female characters in her
remaining major works. These three novels present a
triptych of womanhood that is arguably more complex,
more somber, and more critically engaged with the so-
cio-economic realities of Regency England than her
more celebrated works.

To understand the weight of these characters, one
must first understand the legal and social framework of
early nineteenth-century Britain. Women existed under
the doctrine of coverture, wherein a married woman's
legal rights and obligations were subsumed by those of
her husband. Unmarried women, or femmes soles, had
slightly more autonomy but were severely restricted in
terms of property ownership and income generation.
For the gentry class, which Austen depicts, marriage
was not merely a romantic union but an economic ne-
cessity. A woman without a fortune was a burden to her
family; a woman without a husband was a potential des-
titute. As Edward Copeland notes, "For women of the
gentry, marriage was the only honorable profession"
(Copeland, 1995, p. 12).

1.2 Problem Statement

Despite the richness of Northanger Abbey, Mans-
field Park, and Persuasion, critical attention often dis-
proportionately favors Pride and Prejudice. Conse-
quently, the specific evolution of female agency across
Austen's career is sometimes fragmented in scholarly
discourse. There is a need to analyze these three texts
as a cohesive unit to understand how Austen's portrayal

of women shifted from the parody of Gothic vulnera-
bility to the realism of moral endurance and mature re-
gret. Furthermore, there is a gap in understanding how
these specific heroines—Catherine Morland, Fanny
Price, and Anne Elliot-represent a continuum of female
experience that moves from naive entry into society, to
steadfast moral resistance, and finally to mature recla-
mation of self.

1.3 Research Objectives

The primary objective of this study is to analyze
the construction of womanhood in Northanger Abbey,
Mansfield Park, and Persuasion. Specifically, this re-
search aims to:

v/ Examine how economic dependency shapes
the agency of the heroines in each text.

v’ Investigate the regulation of female voice and
silence as a mechanism of power and resistance.

v' Trace the evolution of moral education and fe-
male maturity across the three novels.

Argue that these texts form a comprehensive cri-
tique of the patriarchal structures that defined women's
lives in Regency England.

1.4 Significance of the Study

By excluding the more famous trio of novels, this
analysis seeks to highlight how Austen used these spe-
cific narratives to critique the patriarchal structures that
defined women's lives. Through Catherine, Fanny, and
Anne, Austen constructs a continuum of female experi-
ence. This study contributes to Austen scholarship by
re-centering these "secondary" major works as essential
to understanding the author's feminist critique. It posits
that the quiet struggles of these heroines resonate as
loudly as the wit of Elizabeth Bennet, securing their
place as essential figures in the literary history of wom-
anhood.

2. METHODS

2.1 Research Design

This study employs a qualitative research design
utilizing close textual analysis and literary criticism.
The approach is interpretive, seeking to uncover themes
of agency, economics, and gender within the narrative
structures of the selected novels. The study is framed
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within the tradition of feminist literary criticism, draw-
ing upon theoretical frameworks established by schol-
ars such as Claudia Johnson, Mary Poovey, and Vivien
Jones.

The primary data sources for this study are the
scholarly editions of Jane Austen's novels:

v Northanger Abbey (Written circa 1798-1799,
Published 1817). Edition: Austen, J. (2003).
Northanger Abbey. (K. G. Simpson, Ed.). Oxford: Ox-
ford University Press.

v' Mansfield Park (Published 1814). Edition:
Austen, J. (1998). Mansfield Park. (R. W. Chapman,
Ed.). Oxford: Oxford University Press.

v’ Persuasion (Published 1817). Edition: Austen,
J. (2008). Persuasion. (J. Kinsley, Ed.). Oxford: Oxford
University Press.

These texts were selected based on their chrono-
logical proximity (late career) and their thematic focus
on vulnerable or marginalized heroines, distinguishing
them from the more confident protagonists of Pride and
Prejudice and Emma.

2.2 Theoretical Framework

The analysis is grounded in historical materialist
feminism, which examines the economic conditions
underlying gender relations. Key theoretical concepts
include:

v Coverture and Economic Dependency: Utiliz-
ing Copeland (1995) and Staves (1990) to contextualize
the legal limitations on women's property and income.

v" The Female Gothic: Utilizing Johnson (1988)
and Gilbert & Gubar (2000) to analyze the subversion
of genre in Northanger Abbey.

v" Moral Agency and Silence: Utilizing Poovey
(1984) and Tanner (1986) to interpret Fanny Price's re-
sistance.

v Time and Maturity: Utilizing Bree (2000) and
Waldron (1999) to analyze the unique position of the
aging heroine in Persuasion.

2.3 Analytical Procedure

The analytical procedure involved a close reading
of the texts with a focus on scenes depicting economic
transactions, marriage proposals, and moments of fe-
male speech or silence. Passages were coded for themes
of vulnerability, resistance, and agency. These textual
findings were then cross-referenced with secondary
critical literature to validate interpretations and situate
them within broader scholarly debates. The comparison
across the three novels was structured chronologically
by publication date to trace the evolution of Austen's
thought, while also considering the thematic progres-
sion from imagination to morality to experience.

3. RESULTS

The analysis of the three novels yielded distinct
findings regarding how female agency is constructed,
constrained, and exercised. The results are categorized
by novel, focusing on the specific mechanisms of
agency identified in each text.

3.1 Northanger Abbey: The Education of the
Female Imagination

Published posthumously in 1817 but written early
in Austen's career, Northanger Abbey presents findings
related to the danger and vitality of the female imagi-
nation in a world that seeks to curb it.

The analysis identifies Chapter Five as a critical
data point for understanding Austen's stance on female
intellect. The narrator's interruption to defend the novel
highlights the societal disdain for female leisure read-
ing. Austen writes, "l am no novel-reader—I seldom
look into novels—Do not imagine that | often read nov-
els—It is really very well for a novel" (Austen, 2003, p.
25). This ironic defense links the novel to women,
showing how society devalued both. Catherine Mor-
land's character is constructed around her reading hab-
its. Unlike Elizabeth Bennet, whose intelligence is in-
nate, Catherine's mind is malleable. She is susceptible
to the influence of books because she lacks a robust
framework of real-world experience.

A significant finding in Northanger Abbey is the
direct correlation between economic status and social
safety. Catherine's journey to Northanger Abbey is a
journey into the economic reality of the gentry. She
comes from a large family with limited means. The cri-
sis of the novel occurs when General Tilney discovers
that Catherine's expected inheritance is far less than ru-
mored. He immediately ejects her from the Abbey. The
text states: "To cast her out from the house, without any
reference to her comfort, or any regard for her safety”
(Austen, 2003, p. 198). This act of expulsion highlights
the violence underpinning the polite society of the gen-
try. For a young woman to be turned out onto the road
was a social death sentence. Catherine's resilience is
quiet; she endures. However, her agency is limited. She
must wait for Henry to assert his own independence.

The central conflict for Catherine is distinguishing
between the dramatic dangers of fiction and the mun-
dane cruelties of reality. Henry Tilney acts as the male
instructor, correcting the female imagination. He says,
"Dear Miss Morland, what ideas have you been admit-
ting?" (Austen, 2003, p. 134). This dynamic reinforces
the gender hierarchy: the man possesses reason and
knowledge; the woman possesses fancy and ignorance.
However, the results suggest Austen complicates this
dynamic. While Catherine is wrong about the murder,
she is right about the atmosphere of oppression at the
Abbey. The "Gothic" elements are transposed onto the
domestic sphere. By the end of the novel, Catherine ma-
tures, learning that "the real evils, indeed, of Miss Mor-
land's situation were actual" (Austen, 2003, p. 205).
The actual evil is not a ghost, but a father-in-law who
values money over human dignity.

3.2 Mansfield Park — Moral Agency and the Si-
lent Woman

The analysis of Mansfield Park (1814) reveals
findings centered on the education of the conscience
and the power of resistance through silence.

Fanny Price's position at Mansfield Park is funda-
mentally different from Catherine Morland's. Fanny is
a dependent, occupying a liminal space. She is re-
minded constantly of her obligation to be grateful. "Re-
member, that wherever you are, you must be the least
and the lowest," her mother tells her (Austen, 1998, p.
15). This economic dependency shapes Fanny's entire
psychology. The "East Room," a small attic space
where she keeps her few treasures, becomes a symbol
of her interior life. As Tony Tanner notes, "The East
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Room is the sanctuary of Fanny's selfhood in a house
that seeks to erase her" (Tanner, 1986, p. 102).

A key finding is the significance of Fanny's refusal
to participate in the family play, Lovers' Vows. To the
other characters, her refusal seems obstinate. To Fanny,
it is a moral imperative. She sees the play as a vehicle
for illicit romantic expression. Fanny's resistance is sig-
nificant because she has no power to enforce it. She
cannot stop the play; she can only remove herself from
it. In a society where women were expected to be com-
pliant, Fanny's "no" is a radical act. Sir Thomas Ber-
tram represents the patriarchal authority that demands
obedience. However, Austen vindicates Fanny. The
play does lead to moral chaos. Fanny's silence and re-
fusal were the only moral compass in the house.

The central conflict revolves around Fanny's re-
fusal to marry Henry Crawford. Henry is wealthy and
socially superior. For a girl in Fanny's position, this
proposal is a golden ticket to security. Fanny's refusal
is based on her assessment of Henry's character. She
tells Edmund, "I cannot like him, sir, well enough to
marry him" (Austen, 1998, p. 330). This assertion of
emotional truth over economic necessity is profound.
Fanny risks destitution and the wrath of her uncle to re-
main true to her own moral judgment. As Mary Poovey
argues, "Fanny's power lies in her capacity to endure
suffering without compromising her principles"”
(Poovey, 1984, p. 156).

The analysis of Persuasion (1817) yields findings
regarding the passage of time, the fading of beauty, and
the reclamation of voice.

The title refers to the act of persuasion that defined
Anne's past. Eight years prior, she was engaged to Fred-
erick Wentworth. Her family persuaded her to break the
engagement. Anne yielded. This act of yielding is the
source of her enduring regret. Anne's character is de-
fined by this past submission. She tells Captain Har-
ville, "All the privilege I claim for my own sex... is that
of loving longest, when existence or when hope is
gone" (Austen, 2008, p. 235). This assertion claims a
specific emotional territory for women. Men may move
on; women, conditioned to be constant, suffer the lon-
gevity of attachment.

The Aging Heroine

Anne Elliot's age is a crucial component of her
characterization. She is twenty-seven years old. Early
in the novel, her father remarks on how much Anne has
aged. "She was only Anne Elliot to him... he had never
indulged much hope... she had been a very pretty girl,
but her bloom had vanished" (Austen, 2008, p. 18). In
a society where a woman's primary currency was her
beauty and youth, Anne's fading bloom renders her
nearly invisible. This invisibility grants Anne a unique
perspective. Because she is not being courted aggres-
sively, she observes the world with clarity. She sees the
vanity of her father and the true worth of the Navy.

While Fanny Price resists through silence, Anne
Elliot finds her voice through action. The pivotal scene
at Lyme Regis, where Louisa Musgrove is injured,
showcases this. While everyone else panics, Anne takes
command. She directs the care of Louisa and manages
the situation. Wentworth watches this and sees her
competence. Furthermore, Anne challenges the gender

norms of conversation. In a debate with Captain Har-
ville about whether men or women love more deeply,
Anne argues for women's constancy. She speaks with
"a force of understanding” that convinces Wentworth.
Austen writes, "She had done it. She had told him that
she loved him" (indirectly through the debate) (Austen,
2008, p. 236). This is a sophisticated form of female
agency.

4. DISCUSSION

When viewed together, the results from
Northanger Abbey, Mansfield Park, and Persuasion re-
veal a trajectory in Austen's thinking about women. It
is a movement from the external to the internal, and
from the naive to the experienced.

In all three novels, the economic reality of women
is the engine of the plot. Catherine Morland is ejected
from Northanger because she is poor. Fanny Price is
valued at Mansfield only when she becomes the sole
moral alternative to the corrupt Crawfords, yet her lack
of fortune makes her refusal of Henry Crawford seem
insane. Anne Elliot is initially rejected by Wentworth
because he is poor, and later accepted when he is rich,
but the intervening years are lost to economic prudence.
Austen does not solve the economic problem. She does
not invent rich relatives for her heroines. Austen forces
the reader to confront the fact that for women, love is
inextricably linked to money. As Vivien Jones states,
"Austen's heroines must navigate a world where affec-
tion is always mediated by economics" (Jones, 2000, p.
89). The difference lies in how they navigate it. Cathe-
rine is a victim of it; Fanny resists it morally; Anne
transcends it through maturity.

The Role of the Father Figure

The paternal figure is a source of authority and of-
ten failure in these texts. General Tilney (Northanger
Abbey) is a tyrant. Sir Thomas Bertram (Mansfield
Park) is absent and then authoritarian, failing to educate
his own daughters. Sir Walter Elliot (Persuasion) is a
vain narcissist who neglects Anne. In the absence of
good fathers, the heroines must find their own moral
compass. This absence of reliable patriarchal protection
forces the women to develop internal strength. Austen
suggests that the patriarchal system is flawed and can-
not be relied upon to protect women. Women must cul-
tivate their own judgment, even if that judgment leads
them into danger (as with Catherine) or isolation (as
with Fanny).

The regulation of female speech is a recurring mo-
tif. Catherine speaks too much and imagines too much;
she must be taught silence and reason by Henry Tilney.
Fanny speaks too little; she must learn that her silence
is a form of strength, though she risks being over-
looked. Anne speaks wisely but is ignored due to her
gender and age; she must find a way to make her voice
heard through action and indirect communication. This
progression reflects a sophisticated understanding of
the power dynamics of speech. In a patriarchal society,
a woman who speaks too much is labeled a shrew or a
fool. A woman who speaks too little is invisible. Aus-
ten's heroines in these three novels occupy the difficult
middle ground. They must learn when to speak. Fanny's
"no" to Henry Crawford is the most powerful word spo-
ken in Mansfield Park. Anne's debate with Harville is
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the most powerful speech in Persuasion. Austen vali-
dates female speech when it is grounded in truth and
moral conviction, rather than social performance.

Implications for Feminist Literary Theory

The findings of this study support the argument
that Austen's work anticipates modern feminist con-
cerns regarding economic dependency and voice. The
analysis of Mansfield Park particularly aligns with
Mary Poovey's theory of the "Proper Lady," showing
how Fanny manipulates the expectations of femininity
to maintain moral integrity. The analysis of Persuasion
aligns with Claudia Johnson's political reading, sug-
gesting that Anne's constancy is a critique of a society
that values men's mobility over women's stability.

Furthermore, the study highlights the importance
of the "quiet™ heroine. In an era that often privileges the
outspoken rebel, Austen's Fanny and Anne demonstrate
that resistance can be internal and enduring. This chal-
lenges the notion that agency must always be loud or
public. For women in the Regency era, whose legal
rights were subsumed by coverture, internal agency
was often the only agency available.

It is important to acknowledge the limits of Aus-
ten's portrayal as revealed by this study. None of these
women achieve financial independence outside of mar-
riage. Catherine marries a clergyman; Fanny marries
the heir to the estate; Anne marries a naval captain.
Their security is still derived from men. Austen does
not imagine a world where women can work or inherit
equally. She works within the constraints of her time.
However, within those constraints, she maximizes fe-
male dignity. She insists that women have interior lives
that matter. She insists that a woman's "no" is valid
(Fanny). She insists that a woman's regret is worthy of
a novel (Anne).

Additionally, this study focuses exclusively on
three novels. While this allows for depth, it excludes
the broader context of Austen's minor works and letters,
which might provide further insight into her personal
views on women's rights. Future research could inte-
grate Austen's correspondence to compare her fictional
representations with her private opinions.

Comparison with Excluded Works

The exclusion of Pride and Prejudice, Sense and
Sensibility, and Emma from this specific analysis al-
lows for a clearer view of Austen's darker, more com-
plex heroines. Elizabeth Bennet is triumphant; Emma
Woodhouse is corrected but privileged. But Catherine,
Fanny, and Anne suffer in ways that feel more visceral.
Catherine suffers humiliation; Fanny suffers isolation;
Anne suffers the erosion of time. These novels serve as
a corrective to the idea that Austen's world is a safe,
cozy place. It is a world where a father can throw a
daughter out (Northanger), where a guardian can pres-
sure a ward into a loveless marriage (Mansfield), and
where a family can persuade a daughter to sacrifice her
happiness for status (Persuasion).

5. CONCLUSION

This study analyzed the construction of female
agency and vulnerability in Jane Austen's Northanger
Abbey, Mansfield Park, and Persuasion. The results in-
dicate that these three novels offer a profound explora-
tion of the female condition in Regency England. By

moving beyond the more famous comedies of manners,
the study highlights a writer deeply engaged with the
vulnerabilities of her sex.

Catherine Morland, Fanny Price, and Anne Elliot
are not merely romantic protagonists; they are case
studies in survival. Catherine teaches us that the female
imagination is a site of both danger and insight, and that
the economic reality of women is often more brutal than
Gothic fiction. Fanny teaches us that moral agency is
possible even for the powerless, and that silence can be
a form of resistance against a corrupt social order. Anne
teaches us that time is the enemy of women in a youth-
obsessed culture, but that constancy and experience
hold a value that beauty cannot match.

Together, these characters dismantle the notion
that Austen was merely a writer of light romance. They
reveal a social critic who understood that for women,
the personal was political. Every marriage proposal,
every inheritance, every conversation was weighed
against the backdrop of legal disenfranchisement and
economic dependency. Austen's heroines do not over-
throw the patriarchy; they navigate it. They find spaces
of autonomy within the constraints of their world. In
doing so, they assert the complexity, dignity, and resil-
ience of women's lives. Through these three novels,
Austen ensures that the quiet struggles of Catherine,
Fanny, and Anne resonate as loudly as the wit of Eliz-
abeth Bennet, securing their place as essential figures
in the literary history of womanhood.
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