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SBAJIEKHICTD PE3VYIBTATIB XIPYPI'THHOT'O JIIKY BAHHSI
AHEBPU3M BUCXIAHOI AOPTH BIJ IIOBHOTH
PEBACKVYJIAPU3ALII 3 YPAXYBAHHAM I'rEHAEPHOI O3HAKH

Kexos L. 1., Makoronuyk I. I1.

DEPENDENCE OF SURGICAL OUTCOMES IN ASCENDING AORTIC
ANEURYSMS ON THE COMPLETENESS OF REVASCULARIZATION
WITH REGARD TO GENDER

Thor Zhekov, Ivan Makohonchuk

AHoTanisa

Axmyanvricms. Anespuszmu sucxionoi aopmu y noeonanni 3 IXC — ckraona kameeopis nayicumis i3 niosuuye-
HUM ONnepayitiHum pusuxom. JJani ocmauHix 00Caiodicensb ceiouams npo 2ipuii pe3yivmamu JiKy8aHHs ) JHCIHOK ma
MOMCIUBUU 8NIIUE HENOBHOI pesacKyIApusayii ma nicisonepayitini pesyromamu. Boonouac eendephi ocoonusocmi
KoMOIHOBaHUx onepayiii 3 npueody Kopexyii anespusmu sucxionoi aopmu ma AKLI 3anuwaromocsa neoocmamubo
BUBYEHUMU, WO ODTPYHMOBYE HEOOXIOHICMb KOMNIEKCHO2O AHANIZY 3 YPAXYBAHHAM CMAMi Mma NOGHOMU PEBACKY-
aapusayii. Mema pobdomu — oyinumu pe3ynomamu XipypeiuHo20 JiKY8aHHA aHe8pUIMU A0OPMU 8 3aNeHCHOCHI 8i0
NOBHOMU NPOBEOCHOT PeBACKYIAPU3AYLIL MA 3 YPAXy8aHHAM ceHOepHOI o3naxku. Mamepianu ma memoou. Y oocui-
Ootcenns exmoueno 341 nayienma 3 anespusmamu aopmu ma IXC. Xeopux po3nooinunu 3a cmammio: OCHO8HA 2pyna
— 241 nayienm i3 noconanumu abo emannumu empyyannsimu na aopmi ma KIII, epyna nopiensinus — 100 nayicumis
3 anespusmamu aopmu 6e3 IXC. YV danuii ananiz ysitiunu 46 nayicumis 3 KOPeKylerw anespusMu GUCXIOHOL aopmu
ma KIUI: 23 (50,0%) scinku i 23 yonosixu, nayienmu 3 po3uiaposyrodor anespusmoro oynu suxuoueni. [layiecumru
arcinku manu euwui IMT (30,7+6,1 vs 28,2+4,7) i dewyo 6invuuuii diamemp anespusmu eucxionoi aopmu (56,8+10,8
mm vs 54,4+12,6 mm), ane menwuil wac eocnimanizayii (26,0+10,2 vs 29,0+10,2 niscko-onig). Pesyrvmamu ma ix
062060penna. Tpusanicmo onepayii, LLIK ma kpogoempama ue giopisHanucs (p>0,05) misxc epynamu, 3 meHOeHyi-
€10 00 008UL020 NEpemUCKanHs aopmu y nayicumis wonosixis (p=0,052). V scinok nepesasicana pesackyisapuszayis
1-2 K4 (no 43,5%), 3 anacmomo3su guxonano y 13,0%,; mamapokoponapue wlyHmMy8anHs He 3aCcmoco8y8anocy. ¥V
4Oon08IKi6 uacmiuie 6ukoHysanu pesackyrapusayiio 2 KA (47,8%), MKII — y 4,3%. IIMIII" JIKA pesackyiapusy-
sanu y 69,6% owcinok i 73,9% uonosixie (p=0,011). OI' JIKA — 21,7% y oicinok i 34,8% y uonosixie (p=0,0001).
IIKA — 39,1% i 47,8% 6ionogiono (p=0,0001). O6 ’em pesackynsapusayii KOpOHAPHUX apmepill CMAMUCTHUYHO He
sanexcag 6io cmami: yacmoma euxoHanns AKLI-1 (43,5% npomu 30,4%), AKLL-2 (43,5% npomu 47,8%), AKLLI-3
(13,0% y 060x epynax) ma AKIII-4 (0% npomu 8,7%) ne giopiznanacs misxc epynamu (p=0,05). V nayienmox-oscinox
nepesaNicana pesackyiapusayin 0OHiei abo 080X KoOpoHapHux apmepiil (no 43,5%), mooi sax y uonosikie Hauuwacmi-
uile BUKOHYBANACS pesacKynapuzayis 080x cyoun (47,8%); mamapokoporapue wynmysanHs 3aCmoCO8aHo auwe y
407108iKi6 (4,3%), npome be3 cmamucmuuno 3navywoi pisnuyi (p=0,05). Axicnuii ananiz noxazas 2enoepHi 8iomin-
HOCMI W0O0 YPAXCEeHHs OKpeMux KopoHapuux bacetinis: pesackyasapusayia IIMIUIT JIKA wacmiwe suxoHysanacs
Vv uonosikie (73,9% npomu 69,6%, p=0,011; y’=6,42), Ol ' JIKA — y 34,8% uonosixie ma 21,7% oscinox (p=0,0001;
x?=34,01), [IKA —y 47,8% uonosikie npomu 39,1% ocinok (p=0,0001; y*=17,47). Bucnoexu. Ompumani 0ani c8io-
uamo, WO Npu 3iCMABHOMY 3A2aATbHOMY 00 €MI pe8acKyIApU3AYii icCHyr oMb Ne6HI 2eHOepHi 0COONUBOCMI Y pO3NOOiNi
VPAXCEHHST KOPOHAPHUX OACElHI8, o Modce 8I000paxdcamu IOMIHHOCMI 8 aHAMOMO-(DYHKYIOHATbHUX XapaKme-
PUCTUKAX KOPOHAPHO20 PYCaa y NAYIEHNIE PI3HOT cInami.

Knrouosi cnosa: anespusma aopmu, iwiemiyna xeopoba cepys, pesackyiapu3ayisa, KOpOHapHe WyHmySanHs.

Abstract

Background. Ascending aortic aneurysms combined with coronary artery disease (CAD) represent a high-
risk patient population. Recent studies suggest poorer outcomes in women and a potential impact of incomplete
revascularization on postoperative results. However, gender-related aspects of combined surgery for ascending
aortic aneurysm repair and coronary artery bypass grafting (CABG) remain insufficiently investigated, warranting
comprehensive analysis with regard to sex and completeness of revascularization. Purpose — to evaluate surgical
outcomes of ascending aortic aneurysm repair depending on the completeness of myocardial revascularization and
gender. Materials and Methods. A total of 341 patients with aortic aneurysms and CAD were included. Patients
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were stratified by sex: the main group comprised 241 patients who underwent combined or staged aortic and
coronary surgery, and the comparison group included 100 patients with aortic aneurysms without CAD. The present
analysis included 46 patients who underwent ascending aortic aneurysm repair with CABG: 23 (50.0%) women
and 23 men; patients with aortic dissection were excluded. Women had a higher BMI (30.7%6.1 vs 28.2+4.7) and
slightly larger ascending aortic diameter (56.8+10.8 mm vs 54.4+12.6 mm), but shorter hospital stay (26.0£10.2 vs
29.0+10.2 days). Results. Operative time, cardiopulmonary bypass duration, and blood loss did not differ between
groups (p>0.05), with a trend toward longer aortic cross-clamp time in men (p=0.052). In women, revascularization
of 1-2 coronary arteries predominated (43.5% each); three distal anastomoses were performed in 13.0%, and
internal mammary artery grafting was not used. In men, two-vessel revascularization was most common (47.8%),
and internal mammary artery grafting was performed in 4.3%. Revascularization of the left anterior descending
artery was performed in 69.6% of women and 73.9% of men (p=0.011). The circumflex artery was revascularized
in 21.7% of women and 34.8% of men (p=0.0001), and the right coronary artery in 39.1% and 47.8%, respectively
(p=0.0001). The overall extent of revascularization did not significantly depend on sex: CABG-1 (43.5% vs 30.4%),
CABG-2 (43.5% vs 47.8%), CABG-3 (13.0% in both groups), and CABG-4 (0% vs 8.7%) showed no significant
differences (p=0.05). Conclusions. However, qualitative analysis demonstrated gender-related differences in the
distribution of coronary involvement, suggesting potential anatomical and functional sex-specific features of the
coronary bed.
Key words: aortic aneurysm, coronary artery disease, revascularization, coronary artery bypass grafting.

1. Beryn

AHEBpU3MH BHCXiIHOI aOpPTH 3aJIMIIAIOTHCS
OZIHI€I0 3 HAWOUIBII CKIIQAHUX TIPOOJIEM CYyIacHOT
KapaioxXipyprii, 0co0IMBO y MAaUi€HTIB i3 CyIyT-
HBOIO 1IIEMIYHOIO x130p06010 cepis (IXC), mo
noTpebyIOTh OIHOYACHOI KOPEKIil a0pTasbHO
naroJiorii Ta peBacKyisipu3anii miokapaa. [loen-
HaHHS [UX CTaHiB 06T;1>1<ye nepe6ir 3aXBOPIO-
BaHHSI, [ABHIILY€E ONECpaliiHui PU3HK Ta BUMa-
rae iHIMBIZyali30BaHOTO MiAX0ay /0 BHOOPY
00csry Xipypri4Horo BIpy4aHHs.

YIPOJOBXK OCTaHHIX POKIB 3HAYHY yBary
IPUAUIAIOTH BUBYCHHIO CTATEBHX BIAMIHHOCTEH
y KIIHIYHOMY niepeliry Ta pesyisrarax onepa-
TUBHOTO JIIKyBaHHS IaTOJOrI TPYyIHOI aopTH.
Tak, Jiang Ta criiBasr. (2024) TPOJIEMOHCTPYBAIH
HasBHICTh CYTTEBHX TEHACPHUX BIAMIHHOCTEH
Y PaHHIX Ta BIIJQJICHHUX pe3yibTarax olepauin
Ha TOpaKaJbHIN aopTi, 3 TEHACHIIEIO A0 TiPIIAX
MMOKa3HUKIB BHKMBAHOCTI y iHOK [1]. ITomiOHi
BHUCHOBKH OTPUMaHi i y CHCTEMaTHYHOMY OTJISIAI
ta MeraaHami3i Al-Tawil ta cmiBasr. (2025), ae
II0Ka3aHO, W10 JKIHKH, SKI NUIraiTh ornepa-
misM 3 IPHBOIY aHEBPU3MH BUCXITHOT aopti,
3a3BMYail CTapui 3a BIKOM Ta MalOTh BHILIUH
PH3KK HECHPHUSTIMBUX MOMIH y Mmicasonepauin-
HOMY mepioz [2]. V BelMKOMy OZHOLEHTPOBOMY
JIOCIIDKEHHI 13 32CTOCYBaHHSM propensity-score
matching (1148 namieHTiB) aBTOPH i ATBEPAMIH
HasBHICTh  CTaTeBO-3yMOBJICHHX  BiJMIHHOC-
TeH y CTPYKTYpi KOMOPOIAHOCTI Ta KIIHIYHUX
pesy/ibrarax XipypriqHoro JiKyBaHHsS aHCB-
pusM BHUCXiaHOI aoptu [3]. He MeHII BaxxIMBUM
aCIIEKTOM € TIOBHOTA PEBACKYJIsIpH3allii KopoHap-
HUX apTepiil Mpu BUKOHAHHI a0PTOKOPOHAPHOTO
urynrysanHs (AKI). [loBeneHo, 1o HemosHa
PeBACKyJISIPHU3ALlisl ACOLIIOETHCS 3 MiBUIIECHUM
PHU3MKOM IOBTOPHHX ILIEMIYHMX IOJIA Ta rip-
LIMMA BilaJleHUMK pesyssraramu. Y pooled-
aHaiisi  IHAMBIAyaJbHHX JI@HMX IIALIEHTIB,
npencrasieaomy Gaudino Ta cmiBaBt. (2022),
BCTaHOBJICHO HAsBHICTh CTAaTEBHUX BiIMIHHOCTEH

y pe3yibTarax Mmicisi KOpOHAPHOTO IIyHTYBaHHS,
3 BULUMM PU3UKOM HECHIPUSTIIMBHX MO Y )KIHOK
[4]. IIpn OMY TeHJIepHi 0COOIMBOCTI MOBHOTH
TMPOBE/ICHOI  PEBACKYIIAPH3ALL  3aIHIIAIOTHCS
npeaMeToM JHcKycii. B pralHCLKiﬁ oMYA
MUTAHHS TCHJACPHUX BIJMIHHOCTEH y MOBHOTI
AKII Takox aKTUBHO JOCIIUKYETHCS. 3IifHO
3 pauumu JKypOu Ta cmiBasr. (2025), y KIHOK
YacTille BUABISIOTHCS AU(y3HI ypaXKeHHs KOpo-
HapHUX apTepid, MO MOXKE BIUIMBATH HA MOXK-
JIUBICTH JIOCSTHCHHS TOBHOI PEBAaCKyJIspU3arii
Ta BU3HAYATU BumaneHHH IIPOTHO3 [5] IIpore
OUIBIIICTD HASBHUX AOCII/DKCHb aHAJII3YIOTh 200
130JIbOBaHI BTPYYaHHs Ha aopTi, abo i30/1b0BaHe
AKIII, TO,Z[I SIK KOMO1HOBaH1 omepartii IIpY aHEB-
pH3MI BUCXiHOT aopTH Ta IXC B acmekri TreHiep-
HUX BIIMIHHOCTEW 1 IOBHOTH PEBACKYIJISpH3allii
BUBYEHI HEAOCTaTHHO. TakuM YMHOM, aKTyallb-
HUM 3aJIMIIAETHCS KOMIUICKCHUI aHaIl3 pe3yiib-
TaTiB XIPypriYHOTO JIIKYBaHHs aHEBPH3M BHCX1/1-
HOI aoptn y noeaxanHi 3 IXC 3 YpaxXyBaHHAM
CTarl MAli€HTIB Ta MOBHOTH PEBACKYJISpHU3aLlil
KOPOHApHUX apTepiil. BUBUEHHS IMX acHeKTiB
JIO3BOJIUTH OMNTHUMI3yBaTH XIpypriuyHy TaKTHKY,
CTpaTI/I(l)leBaTI/I PH3HK Ta NOKpaIuTH Ge3noce-
penHi i BigmaneHi pe3ynbTaTu JIIKyBaHHS JaHOol
KaTeropii XBOpHX.

MeTta po6OTH — OIHUTH BIUIUB IOBHOTH
peBacKyJspu3alii KOpOHAPHKUX apTepiii Ha paHHi
pe3y/IbTaTh XipypriqHoOro JIKyBaHHsS aHEBPH3M
BUCXIJTHOI AOpPTH y TMOEIHAHHI 3 1MIEMIYHOIO
XBOPOOOKO cepusi Ta BU3HAYMTH MOXIIMBI I'CH-
JepHI BIAMIHHOCTI 1HTpaonepaumHHx MOKa3HU-
KiB 1 TC/Is0MepaiifHoro mepebiry y namieHTis
KIHOYOT Ta YOJIOBIUOT CTaTi.

2. Marepiajim Ta MeTOAM 10CJIiI>KEHHSA
HocnimkenHs mnpoBoaminocs Ha 0Oa3i Y
"HamioHallbHUN  1HCTUTYT —CEpIEBO-CYAUHHOI
xipyprii imeHi M.M. AmocoBa HAMH VYkpainu"
y nepioz 3 2015 o 2024 pik. byno npoanamnizo-
BAaHO MEAMYHI KapTKU CTallilOHAPHOTO XBOPOTO
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(popma Ne 003/0) naHi exoxap,uiorpaq)ii' KOpO-
Haporpadii, koM’ oTepHoi Tomorpadii 3 KOHTp-
ACTHUM TMIJICIICHHSIM, BHITUCKH 13 MEIUYHOL
KapTKu amOy/1aTOpHOIo (CTALIOHAPHOIO) XBO-
poro (popma Ne 027/0). 1o BUOIpKH JOCII/UKEHHS
yBiiimoB 341 mamieHT 3 MAaTOJNOTIEI0 aopTH,
BKJIFOYHO 3 aHEBPM3MaMH Ta PO3LIAPOBYHOUNMH
aHeBpU3MaMu  aopTH. JlU3aiiH JIOCIIKEHHS
TOJIATaB y po3nomm XBOpHX Ha JIBi rpymi. o
OCHOBHOI Tpynu yBiimoB 241 xBopwuii 3 aHeB-
pusmamu aoptu Ta IXC, SKMM BHMKOHYBaJIUCh
OZHOYACHI abo eTarHi Xipyprivudi BIpyYaHHs Ha
aopti ta kopoHapse wyntysanHs (KI). Ipymy
nopiBHsHHs ckinanu 100 mauieHTiB 3 aHeBpU3-
MaMH aopTu y sikux B aHamHesi IXC He cnocre-
piranacs. B nanuit anani3 yBiiiim 46 naiieHTiB
3 OCHOBHOI I'pyIH SIKUM BUKOHYBAJIaCh KOPEKIIist
aHEeBPU3M BHCXIJTHOI a0pTH B MOEHAHHI 3 LIyH-
TYBaHHSIM KOpOHapHUX aprepiil. B anamni3z Oymu
BKJIIOUEH] MAI[IEHTH 3 aHEBPU3MOIO BUCXITHOTO
BTy TPYAHOI AOPTH, BUKIIOYCHI MaIll€HTH
3 JIIarHOCTOBAHOIO PO3IIAPOBYIOUOI0 AHEBPH3-
Mmoto aoptu. Cepen Hux 23 (50,0 %) xinku Ta
23 yonoBikH, BianosiaHo. [TanienTis O6ymno po3ai-
JICHO T10 TPYIIaM 32 FeH/IepHOI0 03Hakoro. Cepen-
Hil BiK )KIHOK cTaHOBUB 64,7+7,3 poKiB, a cepe-
Hil BiK 4oJoBikiB (61, Oi8 5 pomB) [MamienTn
IpUMaIM y4acTb y AOCIIDKCHHI 32 BIACHUM
GaxxaHHsM, PO IO CBIIYHUTH iX 0COOMCTHIA MMij-
uc 'y lH(bOpMOBaHII/I 3rojii Mami€eHTa Ha y4yacTb
y mocmipkenti. KoxeH nauieHt ocobucro Oys
1H()OPMOBAHHUI 11010 0OOB’SI3KIB 1 IPaB Ta MOX-
JHUBOCTI 3aBCPUIMTH JNOCTIKeHHS Y Oynb-sKuit
MOMEHT 3a Horo OaxaHHAM, 0e3 Oyab-SKHUX
HACJIIJIKIB Ta MOSICHEHHSI PUYHH CBOIX Jiil.

3. PesyabTaTn

3a nu3aiiHOM JIOCIHI/PKEHHs MallieHTiB OyIo
pozaineno 3a crartio. CepenHill BiK )KIHOK CTa-
HOBUB 604,7+7,3 poKiB, 110 BHINE, HK Y YOJIO-
BikiB (61,0+£8,5 pokiB). XiHKM Takok Maiau
Bunuii IMT, nix donoBiku (30,7+6,1 mpoTtu

28,2+4,7 BII[HOBIILHO) Cepenniil niamerp aHeB-
PH3M BUCXIZHOT a0PTH 32 JaHUMHU €XOKapaiorpa-
¢ii y xiHOK cTaHoBHB 56,8+10,8 MM, 110 gemo
OlnbIe, HIXK BIAMOBITHE 3HAYCHHS Y HauieHTiB-
4onoBikiB (54,4+12,6 mm). Tpusamicts nepe-
OyBaHHs Ha CTallOHAPHOMY JIKyBaHHs Oyia
KOPOTILOO Y JKIHOK (26,0+10,2), HIX y 40J10BI-
KiB (29,0+10,2). He Oyio BusiBIICHO CYTTEBOI Pi3-
Huui 'y OB JI Mixk rpyniamu: y )iHOK BOHA CTa-
HoBMIA 52,4+9,5%, a y 4yonoikiB 53,74+8,3%.
KO JII y sxiHOK OyB MEHIIINM, HiX Y YOJIOBIKIB
(203,6+61,3 mn), (157,3+49,5 MH) AHanorigso,
y KIHOK KCO JILI OyB HIDKYMM, HIXK Y YOOBIKiB
(77,8£32,9 mn mpotu 91,5+27,7 mi), Tabmuns 1.

I[ani POBE/CHO aHai3 peBackyisipusaii KA
Ta 0ro reH/iepHi 0codIMBOCTI. BCTaHOBIICHO, 1O
Y TALIEHTOK-KIHOK HaifJaCTillie peBacKyIspH3a-
11i10 BUKOHYBAaJIach B OfiHii a0 y nBox KA, ix yac-
TOTa OyNa OIHAKOBOKO 1 CTAHOBHUIIA 43,5% BHUIIA-
kiB. Tpu AucTanbHI aHACTOMO3U OynH HakIaJieHi
nie y 3 marieHToK-KiHoK — 13,0%. Mamapoxopo-
HapHE LYHTYBaHHs y KIHOK HE 3aCTOCOBYBAJIOCH.
B rpyri naiieHTiB-400BIKIB [IepeBaKaa peBacKy-
nﬂpmaum 2 KA, yacrora sikoi ctanoBmiIa — 47,8%
BUIAJIKIB. MaMapoxopOHapHe LIYHTYBaHHS BUKO-
HyBaJoch B 4,3% BI/IHa,Z[KlB y nameHTlB YOJIOBIKIB.
JleranbHuil KUTbKICHMH aHaNi3 peBacKyisipu3awii
MPeACTaBICHUN y Ta6.III/ILll 2.

Hani mpoBoxMIM AKICHWA aHAm3 HeoOXia-
HOI peBackyisipusauii KA npo skuil MIpKYrOTb
3a TphoMa rinmkamu KA, a came: nepeiss Mix-
IUTyHOYKOBA TiJIKa JIBOi KOPOHApHOI aprepii
(IIMILI" JIKA), orunaroua riJIKa JiBOi KOpOHap-
Hoi aprepii OI' JIKA Ta npasa KopoHapHa apre-
pist (HKA) B 3QJI€)KHOCTI Bij crari manieHra. Tak
y MaIi€HTOK-)KIHOK Hal4acTillle peBacKyIsApHU3y-
Basacs [IMILT JIKA —y 69,6% Bumaskis, B TO
qac, SIK y TAaIli€eHTiB-40JoBiKiB y 73,9% Bumas-
Kax. 3a3Ha4YeHe BKA3ye, 110 Y XBOPUX YOJIOBIYOL
crari pesackyisipusauis [IMIII JIKA nposoau-
Jacs AOCTOBIPHO YacTillle BiIHOCHO MAalli€HTOK-
KIHOK, (p=0,011; %2=6,42).

Tabmuns 1
KinbkicHa Ta siKicHa XapakTepuCTHKA I0CTi/IKYBAHUX NAIi€HTIB
n 46 (100,0%), Mtm
IMoka3Huk . . . .

IlamieHTH-KiHKH IlamieHTH-9010BiKHT P
Kinbkicth 23 (50,0%) 23 (50,0%) -
Cepenniii BiK, pp 64,7+7,3 61,0£8,5 0,121
IMT 30,7+ 6,1 282 +4,7 0,127
Po3mip ABA (mm) 56,8 10,8 54,4+ 12,6 0,492
KiapKiCTh JIIKKO-IHIB 26,0 + 10,2 29,0+ 10,2 0,324
OB JIII (%) 52,4+9,5 53,74 £8,3 0,613
KJO (M) 157,3 +£49,5 203,6 £ 61,3 0,007
KCO (m) 77,8+329 91,5+27,7 0,134

ITpumitka: ABA — aHeBpHU3Ma BUCXiHOT a0pTH.
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Tabmuns 2

KisnbkicHa xapakTepucTuka 06’eMy peBacKy/Isipu3amii B 3aJ1e:KHOCTI BiJl cTaTi maunieHTiB

, ManmieHTKH-KiHKH IMamienTH-9010BiKH
00’eM peBackynsipu3anmii 1 (n=23) B (n=23) P, 2
AKIII -1 10 (43,5%) 7 (30,4%) p=0,05
AKIII — 2 10 (43,5%) 11 (4,8%) p=0,05
AKIII - 3 3 (13,0%) 3 (13,0%) p=0,05
AKIII — 4 - 2 (8,7%) p=0,05
3 nux 3 MKIII - 1 (4,3%) p=>0,05

ITpumitka: AKII — aoprokoponapHe myHTyBanHs; MKII — MaMapoKkopoHapHe IIyHTYBaHHS.

PeBackymnspusanis OI' JIKA Oyna mpoBenena
3 gacrororo 21,7% BunaakiB y >xiHOK Ta 34,8%
BHIAJIKIB Y XBOpUX 4OJOBiKiB. [Ipu craructuu-
Hiif 00pOOI1Il BCTAHOBJICHO, 1110 MAI[I€EHTKA-KIHKH
3 TMOEHAHOK TATOJIOTIE0 A0PTH MOTPEOyBaIu
peBackymsipuzantii OI' JIKA nocroBipHO yacTimie
3a BIAMOBIIHY KATErOPil0 XBOPHX YOJOBIYOT
crari, (p=0,0001; x2=34,01).

I[IKA Oyna peBackynaspusoBana y 39,1%
MaIi€HTOK-XIHOK Ta y 47,8% maiieHTiB-4010-
BIKiB, IO BKa3y€ Ha JOCTOBIPHO BHIIy 4Yac-
TOTYy HEOOX1THOCTI BIJIHOBJIEHHS KpPOBOOOITY
y IIKA B martienTiB yosnosivoi crari, (p=0,0001;
v’=17,47), Tabnuus 3.

4. O0roBopeHHs

VY mpeactaBieHOMY JOCHIKEHHI IpoaHa-
JI30BaHO PE3yJbTaTH XIPypriuHOTO JIIKYBaHHS
46 mamieHTiB (23 mamieHTH-)KIHKKA Ta 23 mari-
€HTU-YOJIOBIKH) 3 aHEBPU3MOIO BUCX1HOT a0pTH
Ta CYIyTHBOIO IMICMIYHOIO XBOPOOOHO ceprs
3 aKI[EHTOM Ha MOBHOTY Ta SKICHI XapaKTepuc-
THKH PEBaCKyJspu3allii KOPOHAPHHX apTepiil.
OTtpuMaHi JaHi TPOAEMOHCTPYBAIM HASBHICTH
TeHACPHUX BIIMIHHOCTEH Yy CTPYKTYypl BHKO-
HaHOI peBacKy/IspH3allii, Mo MiATBEPIKYEThCS
CTaTUCTHUYHO 3HAYYUIUMHU [OKa3HUKaMHU MpH
aHaji3l OKpeMHX KOpOHapHUX OacelHIB Ta
Y3TOMKYETbCS 3 CYYaCHUMHM JIITEpaTypHUMH
naaumu [6, 7, 8, 9]. 3a KUIBKICHUM aHalli30M
06’emy AKIII, y mnamieHTOK-XiHOK HaiJac-
Tillle BUKOHYBAJIOCS IIYHTYBaHHs OJHI€i abo
JIBOX KOpOHapHUX aprepiil (mo 43,5%), Toai sk
y TaII€HTIB-YOJIOBIKIB TIEpeBaXkaja pPeBacKyJs-
pu3anis 1Box cyauH (47,8%). BukoHnanHs Tppox
aHAacTOMO3IB OyJI0 OJHAaKOBHM y 000X Tpymnax
(13,0%), a 4oTHpbOX — cHoOCTepirajgocs JuIle

y mnanieHTiB-4oioBikiB (8,7%). Mamapokopo-
HapHE IIYHTYBaHHSA 3aCTOCOBYBAJIOCS BUKJIFOUHO
y 40510BiKiB (4,3%). IIpoTe MiKrpynoBi BiAMiH-
HOCTI 3a 3arajlbHUM 00’€MOM PeBaCKyJIsIpu3allii
HE JIOCSIIN CTaTHCTUYHOI 3HadymocTi (p=0,05),
II0 CBIIYUTB NPO CIIBCTABHY TAaKTUKY x1pypr1q-
HOTO IiZX0Ay B 000X rpynax. Boxxodac sikicHui
aHaJi3 IPOJEMOHCTPYBaB CTATUCTUYHO 3HAUYIII
reHepHi 0coOMMBOCTI. PeBackymsipu3aiiis nepe-
JIHBbOI MIKIUTYHOUKOBOI ruiku JIKA BuKOHYBa-
nacsay 69,6% martienTiB->xiHOK Ta 73,9% mnartieH-
TiB-4osoBikiB (p=0,011; ¥*>=6,42), mo BKa3ye Ha
JIOCTOBIPHO BHIILY YaCTOTY BTpyYaHHS B OaceifHi
[IMIIT JIKA y uomnosikiB. Illogo ormHarovoi
rinku JIKA, wacTora peBackymnsipusariii cTaHo-
Buna 21,7% y nanientiB-xiHok npotu 34,8%
y marienTiB-uonoBikiB (p=0,0001; ¥*>=34,01),
II0 TAKOX CBIAYHUTH IIPO CTATUCTHYHO 3HAYYILY
PIi3HHIO. AHAJOTiYHA TEHICHIIs CIOCTepira-
jmacsi Juisi mpaBoi KopoHapHoi aprtepii: 39,1%
y Hali€eHTiB-kiHOK npotu 47,8% y nauieHTiB-
yosoBikiB (p=0,0001; ¥>=17,47). Takum yuHOM,
y TAIll€HTIB YOJIOBIYOI CTaTi YacTille BiJ3HayYa-
Jacst HeoOX1AHICTh peBacKyJsIpu3aIlii B 6ararbox
Oacerinax. OTpuMaHi pe3yJbTaTH KOPEIIOIOTH
13 JaHUMH BEJIUKHX KOTOPTHUX JOCHIIKCHBD,
Kl JEMOHCTPYIOTh, IO 4YOJIOBIKM YacTiIle
MalOTh IMOIIHMpPEHEe OaraToCyquHHE Ypa)KeHHS
KOPOHApHOTO pycia, TOMAl AK Yy >KIHOK YacTiIie
BUKOHYETHCS MEHIII 00’ €MHA PEBACKYIISIPH3aIlis
[4, 8, 10]. Gaudino Ta cmiBaBTOpHW IOKa3aju,
10 KIHKHM piJlIe OTPUMYIOTH TOBHY Ta apTe-
plallbHy peBacKyJsIpH3alliio, IO MOXe OyTHh
MOB’SI3aHO 3 AHATOMIYHUMHU OCOOIMBOCTAMHU
Ta KiriHIYHUM npodineM [4]. IlogiGH1 TeHaeH-
mii Big3HaueHi ¥ y poboti XKypOu Ta criBaBrT.
[5]. Momo Xipyprii BHCXIIHOI aOpTH, CydacHi

Taomuus 3

SAxicHuil aHaJi3 HeoOXiAHOI peBacKyasApU3aNii y nanicHTiB BUOIPKHU B 3aJ1€:KHOCTI Bij cTaTi

Fisen KA 1'[2&[1:6211;)1’(1:1 );(ol/l‘-)l)l(l/l IMauienTn :110210(/11;11«14 (n=23), P, 2
[IMIIT JIKA 16 (69,6) 17 (73,9) p=0,011; v*=6,42
OrI' JIKA 521,7) 8 (34,8) p=0,0001; ¥*=34,01
KA 9 (39,1) 11 (47,8) p=0,0001; y=17,47
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JOCIIJKCHHSL m;[TBemeyIOTL HasBHICTh CTa-
TEBHUX BIAMIHHOCTEH y KJIIHI‘IHOMy nepebiry Ta
nporyosi [6, 9, 10]. V wawiii Bubipui, He3pa-
JKAIOYM HA CTATHCTHYHO 3HAdyIli BIIAMIHHOCTI
Y CTPYKTypl peBacKysipusaii OKPEMHX KOpO-
HApHUX TUIOK, PaHHI Micisonepauiiti pesyiib-
TaTH HE BIApI3HsuIMCA MK rpynamu (p>0,05),
IO CIIBCTAaBHO 3 JAHWMH IHINUX JOCIIIKEHb
[3, 8]. Takum ynHOM, IPOBEJCHUI aHaII3 CBiJl-
YHUTh, IO MpPH KOM61HOBaHOMy Xipypriunomy
JIIKYBaHHI aHeBPU3MH BHCX1iHOT aoptu Ta IXC
TeHJCPHI BIJIMIHHOCTI MPOSIBISIOTHCSA HacaM-
nepen y sKICHIM CprKTypi peBacKyssipusaii
KOPOHAPHHUX apTepu/I (p=0,011; p=0,0001), Toxui
Ak saranbhuii 06’em AKI ta paHHI KJIIHIYHI
pe3ynbTaTH 3aJUIIAIOTHCS CTATUCTHYHO MOPIB-
HsaHuMu (p>0,05). BuieBkazane migKpeciIroe
HEOOX1IHICTh 1HAMBIAYaTi30BaHOTO ni;[xo;[y 1o
IUTaHyBaHHS 00CsATy peBacKyispusauii 3 ypa-
XyBaHHSM CTaT€BUX OCOOJIMBOCTEH Ta miJgKpec-
JI0€ HEOOX1THICTh BUCBITJIICHHS JaHOT TEMAaTHKH
y OLIBIINX KOTOPTHUX JIOCIHIJKCHHSX.

S. BucHoBKkH

O6’eM peBacKyisipu3alii KOPOHAPHUX apTe-
piil cTaTMCTUYHO HE 3ajeXaB BiJ CTari: Yac-
tora BukoHaHHS AKIII-1 (43,5% npotu 30,4%),
AKII-2 (43,5% npotu 47,8%), AKIL-3 (13,0%
y 000x rpynax) ta AKII-4 (0% nporu 8,7%) He
BiApizHsuIacst Mk rpynamu (p=0,05). V nauien-
TOK-XXIHOK ITepeBaxxasa pesacxynnpmaum OfTHi€l
abo J1BOX KOPOHAPHUX aprepiii (o 43,5%),
TOAL SIK Y YOJIOBIKIB Haif4yacTille BUKOHYBaJIacs
peBackynsipusauis ABox cynuH (47,8%); mama-
POKOpOHApHE IIYHTYBaHHS 3aCTOCOBAHO JIUILE
y 40JI0BIKiB (4,3%), mpoTe 6e3 CTaTUCTUYHO 3Ha-
ayioi pizauui (p=0,05). SkicHuii ananis noxa-
3aB I'CH/ICPHI BIAMIHHOCTI LOJI0 YPAKEHHS OKpe-
MHUX KOpPOHapHUX OacelHiB: peBacKyiIspHU3allis
[IMIII" JIKA dacTtime BUKOHYBajacs y 4oJjo-
BikiB (73,9% mnpotu 69,6%; p=0,011; %*>=6,42),
Or' JIKA -y 34,8% 4onoikiB Ta 21,7% iHOK
(p=0,0001; ¥*>=34,01), [IKA — y 47,8% 4onosi-
kiB mpotu 39,1% xinok (p=0,0001; ¥*=17,47).
Otpumani jaaHi CBiI[HaTL o npu 3iCTaBH0My
3arajibHOMy 00’€eMi  peBacKysspusaiii  icHy-
I0Th TEBHI Te€HJAEPHI O0COONMBOCTI Y PO3MOALT
YPaKCHHs KOPOHAapHHMX OaceiHIB, IO MOXe
BiJI0OpakaTu BIAMIHHOCTI B aHATOMO-(YHKIIiO-
HAJIBHUX XapaKTePUCTHKaX KOPOHAPHOIO pycia
y MAI€HTIB Pi3HOI CTaTi.

IlepcieKTHBH MOAAIBLIIMX JOCTiKEHb.
[Momanpii JOCHIKEHHS TOLUIBHO CIPSIMYBaTH

Ha PO3LIMPEHHS BUOIPKHM MAaLI€HTIB 3 METOIO
NIIBULICHHS CTAaTUCTHYHOI MOTY)XHOCTI aHa-
Jqi3y Ta YTOYHEHHA TEeHAEPHUX BiJIMIHHOC-
Tell y MOBHOTI H CTpaTeri'l' peBaCKynﬂpmauii'
KOPOHAPHUX ApTEepiil NpU NO€HAHIH MaTOI0-
rii Bucxinnoi aoptu ta IXC. [lepcnekTuBHUM
€ BUBYCHHS BIUIMBY IOBHOTHU pEBaCKYJspH3a-
1ii, TUIy OIYHTIB Ta KOHKPETHHUX KOPOHAPHUX
OaceiiHiB Ha BiJJaJIeHI PE3ydbTaTH — BIDKH-
BaHICTh, 4YaCTOTy CEpLEBO-CyAMHHUX MO
1 IOBTOPHUX BTPYYaHb — 3 YpaxyBaHHIM CTaTi.
Oxpemoi yBaru norpedye aHanis mopdoiori-
HHUX Ta aHATOMIYHHX OCOOMHMBOCTEHl KOpoHap-
HOTO pycCJia, a TAaKOX POJIi CYyNMyTHHOI MaTOJIOTi
y q)opMyBaHm MOKa3aHb 10 00CATy peBaCKYIIs-
pu3anii y 40oJIOBIKiB 1 )KIHOK.

OO0mexeHHs1 pociaigxeHHsi. OOMEXEHHIAMU
JAHOTO JIOCIIDKCHHSL € HOro PeTPOCICKTHB-
HICTb, OJJHOLICHTPOBICTH Ta Maja BHOIpKa, IO
06M€)Ky€ MOXIIMBICTH €KCTPAIOJIIOBAHHS JaHNX
Ha IIUPOKY HOIYJISIIIO MAIEHTIB.

Konduiikr inTepecis
ABTOpH JIEKJIapYIOTh BIJCYTHICTH KOH(IIKTY
1HTEpeCiB.

BHUKOpHCTAHHS IITY4YHOI'0 iHTEIEKTY

[HCTpYMEHTH IITyYHOTO 1HTEJEKTY BHUKOPHUC-
TOBYBAJIUCh BUKIIIOUHO JJIi MOBHOTO pejary-
BaHHS Ta Mepekyany TekcTy (Abstract). ABropu
CaMOCTIHHO [POBOJMIN ~PO3PAXyHKH, Iiepe-
BISUIM IOCTOBIPHICT [aHHX, PE3YNLTaTiB Ta
BUCHOBKIB i1 HECYTh IIOBHY BiANOBIAAJIBHICTD 3a
3MICT Mpari.

IlepBuHHi xaHi Ta MaTepiajin

[lepBuHHI JaHi MOCHIIKEHHS € B JOCTYII
y aBTOPIB Ta MOXYTh OyTH HaJaHi 32 OOTPYHTO-
BaHHUM 3aITUTOM.

Inpopmanisi npo pinancyBanus
BrnacHi komru.

Bnecox aBTOpiB

Kexos 1.I.: koHmenmis Ta Au3aiiH mOCII-
JOKCHHS, aHali3 Ta IHTepIpUTaIlisl [aHUX,
penaryBaHHS Ta KPUTUYHUN TEPEeTNsii PYKo-
IHCY, 3aTBEPUKCHHS (IHAIBHOI Bepci‘l' CTaTTi.
Maxkoronuyk [.IL.: KOHuenum Ta QU3alH nocm-
JUKCHHS, 361p KIIHIYHUX [OaHMX, aHali3 Ta
1HTepnpeTau1;1 JAHUX, HAMUCAHHS MEPIIOTo
BaplaHTy PYKOBHCY, 3aTBEP/UKCHH ¢biHanbHOI
Bepcii cTarTi.
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TPUBOKHI PO3JIA/IN ¥ BINCHbKOBOCJIYKBOBIIIB
HICJSA MIHHO-BUBYXOBOI TPABMMU: CTPYKTYPA, IEPEBIT
TA EOEKTUBHICTbD JIIKYBAHHA

3agopoxna b. B., lllesara B. M., 3agopo:xunii A. M.,
Cemunmun M. T'.

ANXIETY DISORDERS IN MILITARY PERSONNEL AFTER MINE-
EXPLOSIVE TRAUMA: CLINICAL STRUCTURE, COURSE,
AND TREATMENT EFFECTIVENESS

Zadorozhna Bozhena, Shevaga Volodymyr, Zadorozhnyi Andrii,
Semchyshyn Myroslava

AHoTauis

Axmyanvnicms. Tpugodicni po3nadu € 00Hi€I0 3 HAOINLUL NOWUPEHUX POPM NCUXIYHUX NOPYULEHb ) BIICHKO-
socCyocO08Yi6 nicisi Oouosoi mpaemu. B ymosax cyuacnux 60iosux Oill 3HAYHO 3pOCMAE YACMOMA MPUBONCHUX
i denpecusHux po3naois, wjo CyYnpPOBOONUCYIOMbC COMAMOBELEMAMUSHUMY NPOABAMU MA HE2AMUBHO GNIUBAIOMb
Ha AKicmb dlcumms, coyianvhe QyHKyionyeanus i peadinimayito nayienmie. Mema po6omu /locrioumu KaiHiKo-
NCUXONAMON02IUHI 0COONUBOCIE MPUBONCHUX PO3NAOIE Y BIICLKOBOCIYHCOOBYIE NIC/IsL MIHHO-8UOYX0B0I mMpasmu,
BUHAYUMU IXHIO CIPYKmMYDY ma nepebiz, a maKodxic oyiHumu eQpekmusHicms 2i0poKCU3UHY 8 CKIA0I KOMNAEKCHOT
mepanii. Mamepianu ma memoou Obcmediceno 35 8ilicbKOBOCTYHCO08Yi8 i3 OOUOBUM DOCEIOOM NICAsE MIHHO-8U-
0yx060i mpasmu 3 KIHIYHUMU NPOABAMU MPUBONHCHUX PO31adie (ocHosHa epyna) ma 20 8iticbK080CIYHCO08Yi8 be3
O3HAK MPUBOICHUX NopyuteHb (koumponvra epyna). Cepeoniil gix obcmeoicenux cmanosus 38,5 + 2,1 poxy. /lna
OYIHKU NCUXOeMOYIlIHO20 cmaHy 3acmocogysanu wikany Cninbepeepa—Xamina, wixany oenpecii I aminomona ma
wiKany no3umugHoeo ma nezamusHoco agexmy PANAS. Hayienmu ocnosHoi epynu ompumyeanu 2iOpoOKCU3UH Y
00008611 003i 75—100 me. Cmamucmuyny 06poOKy nposoousu 3 BUKOPUCIAHHAM NAPAMEMPULHUX | Henapamempuy-
Hux memoois. Pesynomamu ma ix 0062060peHHA. Y cmpyKmypi mpuoiCHUX po3iadie nepesaxdcanl 2eHepanizosa-
Hutl mpusodxcruil (34,29%) ma smiwianuii mpugoscrno-oenpecuenuil (28,57%) posnaou. Busgneno ucoky yacmomy
comamoge2emamusHux npossis. Y Oinbulocmi nayieHmie mpuoICHi po3iaou Maiu KOpoOmKoYacHuil nepebie, 0OHaK
Y yacmuHu — meroenyiro 0o xporizayii. Ilicis npogedenozo niKy8aHHsA 6I03HAUEHO OOCMOGIPHE 3HUNCEHHS Di6HS
CUMYamueHOi MpUuBONICHOCHL, 0enpecUBHUX NPOsBI6 Ma YACTMOMU NCUXORAmMOono2iynux cunopomie (p <0,05-0,01),
a MAKoIC NIOBUWEHHS PIGHS NO3UMUBHO20 AEKNTY MA 3HUIICEHHS PigHs Heeamugnozo agexmy. Ilooiynux echexmis
He 3agixcosarno. Bucnoeku. TpusodcHi po3naou y 8ilicbKOBOCTYHCO08Yi8 Nicia MIHHO-8UOYX080I mMpasmu Maromy
noniMop@HULl Xapaxkmep, cynpogooNiCyiomvbCs COMAMO8e2emamueHUMU NPOIBaAMU MA CXUTbHI 00 3AMSACHO20 Ne-
pebizy. 3acmocyanHs 2iOpOKCU3UHY € ePeKMUBHUM Ma Ge3neYHUM MemOoO0OM Mmepanii, Wo CNPUSE 3HUINCEHHIO DiBHS
Mpugo2U Ma NOKPAUJeHHIO NCUXOEMOYIUHO20 CINAHY.

Knwouoei cnosa: mpugodicni  posnadu, GiliCbKOBOCYHCO08YI, MIHHO-6UOYX08A mMpasma, 2iOPOKCU3UH,
NCUXOEMOYIUHUL CIAH, COMAMOGE2eMamueHi nPos6u.

Abstract

Background. Anxiety disorders are among the most common mental health conditions in military personnel
following combat-related trauma. In the context of ongoing military conflict, the prevalence of anxiety and depressive
disorders increases significantly, often accompanied by somatic symptoms and leading to impaired quality of life and
functioning. Purpose. To investigate the clinical and psychopathological features of anxiety disorders in military
personnel after mine-explosive injury, to determine their structure and course, and to evaluate the effectiveness of
hydroxyzine in complex therapy. Materials and Methods. The study included 35 military personnel with combat
experience and mine-explosive injury presenting with anxiety disorders (main group) and 20 military personnel
without anxiety symptoms (control group). The mean age was 38.5 £ 2.1 years. Psychological assessment included
the Spielberger—Khanin State-Trait Anxiety Inventory, the Hamilton Depression Rating Scale, and the Positive
and Negative Affect Schedule (PANAS). Patients received hydroxyzine at a daily dose of 75—-100 mg. Statistical
analysis was performed using parametric and non-parametric methods. Results. Generalized anxiety disorder
(34.29%) and mixed anxiety-depressive disorder (28.57%) were the most prevalent conditions. A high frequency
of somatovegetative symptoms was observed. In most cases, anxiety disorders had a relatively short duration,
although some patients showed a tendency toward chronicity. After treatment, a significant reduction in situational
anxiety, depressive symptoms, and psychopathological syndromes was observed (p < 0.05-0.01), along with an
increase in positive affect and a decrease in negative affect. No adverse effects were reported. Conclusions. Anxiety
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disorders in military personnel after mine-explosive injury are characterized by a polymorphic clinical presentation,
somatovegetative manifestations, and a tendency toward prolonged course. Hydroxyzine is an effective and safe
treatment option that significantly reduces anxiety and improves psychoemotional status.

Key words: anxiety disorders, military personnel, mine-explosive injury, hydroxyzine, psychoemotional state,

somatovegetative Symptoms.

1. Beryn

Tpusora € yHiBepcaabHO NCHX0(i3i010ri4-
HOIO PEaKIIi€l0 OpraHi3My Ha JIit0 CTPECOBUX (ak-
TOpIB, KA BUKOHY€E aJaNTHBHY (PyHKIIiI0, CIIpU-
SI0YM MOO1Ti3alii pecypciB Ta 3a0e3medyeHHI0
BIDKMBAHHS B yMOBax HeOesnekH [ 1]. Buminstors
JIBA OCHOBHI THUIU TPUBOXKHOI peakiiii — ¢izio-
JOTiYHY Ta matosoriuny. dizionoriuyHa TpuBora
Ma€ CUTYalIlHMH XapakTep, € KOPOTKOYACHOIO
Ta CIpHs€ MNiABUIICHHIO AJaNTallifHUX MOX-
TUBOCTEeW opranizmy. HaTtomicTe maronoriuna
TPUBOTa XapaKTEPU3YETbCS HAIMIPHOI I1HTEH-
CHBHICTIO, TPUBAJIICTIO Ta JI€3aAalITUBHUM BILIU-
BOM, [0 IPU3BOIUTH /IO BUCHAXXECHHS KOMIICH-
CaTOPHUX MEXaHI3MiB 1 (OpMYyBaHHS TICUXIYHUX
posnanuis [2].

[laronmoriuna TpuBOra € OJHUM 13 Halmo-
IIUPEHIIINX TCUXIYHUX PO3JTaliB CYy4aCHOCTI.
3a [OaHUMHM emigeMIOJIOTIYHMX JOCIIIKEHb,
TPUBOXKHI pO3JIaau 3aiiMarOTh IMPOBiIHE MicIe
cepes yCiX INCUXIYHUX 3aXBOPIOBAHb Ta CYTTEBO
BIJTUBAIOTh Ha SIKICTh JKUTTS, colliajdbHe (DyHK-
I[IOHYBaHHA 1 HpaI_Ie3I[aTHICTB [3]. B ymoBax
NoBHOMAacHITaOHOI BiffHM B VYkpaiHi mpoOiema
TPUBOXXHHX PO3Ja/iB HabyBae 0COOINBOI aKTy-
aJbHOCTI, OCKUIBKU 00HOBHII CTpEC, MIHHO-BHOY-
XOBl TpaBMHU Ta XpOHIYHA MCHUXOTpaBMaTH3aLlis
3HAYHO MiABUIIYIOTh PU3HK 1X PO3BHTKY [4].

TpuBora po3risfaeThes K KIKOYOBUIL ICHXO-
NaTOJIOTIYHUH (PeHOMEH, 1110 Ma€ CXWJIBHICTD J10
XPOHIYHOTO Tepediry Ta Moxe TpaHchopmyBsa-
TUCS Y p13H1 KJIIHIYHI (1)OpMI/I 30KpeMa y TeHe-
pasi3oBaHUii TPUBOXKHUII PO3JIal, MaHIYHI PO3-
Jaau Ta 3MilIaHl TPUBOXKHO-IENPECUBHI CTaHU
[5]. Bigomo, 1m0 TpHBOXHI poO3Nagyl dYacTilie
BUHUKAIOTh B 0CI0 MOJIOIOTO Ta CEpeIHbOIo
BiKY, aCOIIOIOTBCS 3 MiABUIICHUM PHU3HKOM
CyillM/1aJbHOI MOBEAIHKM Ta 3HAYHUM 3HU)KEH-
HSIM SIKOCTI KHTTs [6]. He3Baxkaroun Ha 3aXUCHY
POJIb TPUBOTH B HOPMI, 11 HaAMipHA BUPAKEHICTh
NPU3BOJUTD 0 TICHXOEMOLIIHOIO BUCHAKCHHSI,
NOPYIUCHHS a/lallTallii Ta PO3BUTKY XPOHIYHHX
MICUXIYHUX MOPYIIEHb [3].

Oco06nuBOi yBarm 3aciyroBYIOTh TPUBOXHI
po3naau y BiliCBKOBOCIYKOOBIIIB, SIKi TIEpeHe-
CJIM MiHHO-BHOYXOBY TpaBMy. BIuiuB noeaHanux
(b13UYHUX 1 ICUXOTPABMYIOUUX YUHHUKIB CITPHSIE
(opMyBaHHIO IOCTTPAaBMaTUYHUX IICUXOEMOL1 -
HUX TOpPYIIEHb, BKJIIOYAIOYM CUMITOMHU MOCT-
TPaBMaTHYHOIO CTPECOBOTO PO3Jaly, JAempecii
Ta TpuBoru [7]. CyyacHi JOCHiKEHHS Hl,[[TBep—
JDKYIOTh, 110 OOHOBa TpaBMa 3HAYHO IiJIBUIILYE
PU3UK PO3BUTKY TPUBOXKHHUX 1 JENPECUBHHUX

pO37aaiB, sIKI MOXKYTh MaTH TPUBAJIUNA ab0 XpoO-
HiuyHUHN niepeoir [8].

Meta podoru. MeToro AociKeHHST Oyio
KOMIUICKCHE BUBUCHHS KJIIHIKO-TICHXOMATOJIOT14-
HUX OCOOJIMBOCTEH TPUBOXKHUX PO3JadiB y Biid-
CBHKOBOCITY>KOOBIIIB 13 OOHOBHUM JOCBIJIOM TIICIIS
TEPEHECCHO] MIHHO-BUOYXOBOi TpaBMH, BU3HA-
YCHHS 1X CTPYKTYpH, CTYICHS BUPAXKCHOCTI
Ta BIUIMBY Ha TICMXOEMOIIWHUI CTaH, a TaKOX
OIliHKa €(EeKTUBHOCTI 3aCTOCYBaHHS TiJIPOKCH-
3WHY y KOMITJIEKCHIN Teparii.

2. MarepiaJjiu Ta MeTOIM TOCTiKEHHS

JlocnikeHHS TPOBENEHO 3 JOTPUMaHHIM
OCHOBHUX €THYHUX TPHUHIUIIB [enbciHChKOl
JeKyapaiiii Ta Majgo MOPIBHSJIBHUM KITHIYHHI
Xapakrep.

OcHOBHY rpy1y cKjaiu 35 BIHCHKOBOCITYX-
OOBIIIB 13 TOCBiJOM OOMOBUX MiH, K1 MEpEeHE-
CITM MiHHO-BHOYXOBY TpaBMy Ta MaJIM KJIiHIYHI
MPOSIBU TPUBOKHUX PO3JaniB. Yci 0OCTexeHi
Oynu 4dosoBikamMu BiKOM Bin 35 10 42 pokis;
cepenHiii Bik craHoBHB 38,5 £ 2,1 poky.
VY KOMIUIEKCHI# Teparii 3aCTOCOBYBaJHu Tiapo-
KCU3HWH Yy 1000BIi# 1031 75—100 mr, po3mosiie-
Hiil Ha 2—3 mMpuUOMHU.

Kontponeny rpyny cranoBunu 20 BiiiChKO-
BOCITY>KOOBIIIB aHAJIOTIYHOTO BIKYy Ta CTari
3 MOAIOHMM XapaKTepoM TpaBMH, OfHaK Oe3
O3HAK TPUBOKHUX PO3JIAJAiB; CepeiHiN BIK y L
rpymni cranosuB 38,7 + 2,0 poky. Biporixaux
BIIMIHHOCTEH 3a BIKOM MIX IpylaMu HE BHIB-
neHo (p > 0,05). Yci yuacHUKH HaJa Il MIHCbMOBY
iH(popMOBaHyY 3roly Ha Y4acThb y JIOCIIHKCHHI.

JInst OIIHKHM TICUXOEMOIIHHOTO CTaHy BHKO-
PUCTOBYBaJIM CTaHIAPTH30BaHI TICHXOMiarHOC-
TAYHI METOAWKH: IKamy TpuBoru Crimdep-
repa—Xanida [9], mkany aenpecii 'aminsroHa
[10] Ta mkamy NO3UTHBHOIO Ta HEraTUBHOIO
adexty PANAS (Positive and Negative Affect
Schedule) [11].

OOcTexXeHHST TPOBOIWIN uepe3 6 MicCsIliB
micas TpaBMHU. YCi MAali€eHTH OyiH OIVISHYTI
HEBPOIIATOJIOrOM, IICHX1aTpOM, TPaBMaTOJIOIOM
Ta 0(TAIBMOJIOTOM; yCIM BHKOHYBAJIH PEHTTE-
Horpadiro deperna i KOMIT IOTepHY ToMorpadiro
TOJIOBHOTO MO3KY.

Craructuuny 0OpOOKY pe3ynbTaTiB IMPOBO-
JIWIA 3 BUKOPUCTAHHAM t-KpuTepito CThIOeHTa
Ta Kputepito y2. Pe3ynpratu momaHo y BUTVISII
CepeNHIX 3HA4YeHb Ta CTAHJAPTHOI TMOXHOKH
cepenaboro (M £ m). Pi3HuITIO BBaXkasiu cTaTUC-
TUYHO 3Hauymoro npu p < 0,05 [12].
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3. PesyabTaTn

Y NauieHTiB OCHOBHOI IpymH nepeBaxka
CKapry Ha IIi{BHINEHY APATiBIIUBICTh, EMOLIHY
JMaOLIBHICTD, BIIYTTS MOCTIHOI BTOMH, TOPY-
IICHHSI CHY, @ TAaKOX TPYAHOIII KOHIEHTpAIil
yBard. 3a3Ha4eHi CUMIITOMH BiJIITOBiAaJIA THIIO-
Bil KJIIHIYHIN KapTHHI TPUBOXKHHUX PO3JIAMIIB
1 CBIIYWIM TIPO HASBHICTh SIK TCHUXIYHHUX, TaK
1 cOMaToBereTaTUBHUX MPOSIBIB.

Sk BupHO 3 maHux Tabmuui 1, y cTpyKTypi
TPUBOXHHX PO3JaiiB y BII/ICBKOBOCJIy)K6OBI_I1B
i3 00MOBUM TOCBIIOM JOMIHYBaJIU Te€HEPai30-
BaHUI TpuBOXHHUN po3nax (34,29%) Ta 3mima-
HUN TPUBOXKHO-ZETIpEeCUBHUMN po3nan (28,57%).
aniunuit = (20,00%) Tta  comarodopMHUii
(17,14%) posnagu 3yctpivanucs piame. Otpu-
MaHi JiaHi CBIIYaTh PO MepeBaKaHHs KIHIYHUX
(opm i3 XpoHIYHHUM TIepebiroM, y SKHX MOEA-
HYIOTbCSl a)eKTHBHI Ta COMaTH4YHI KOMIIOHEHTH
TpuBOTH. Lle MOXHA MOSICHUTH TPUBAJIMM BILIU-
BOM IICUXOTPaBMYIOUNX (aKTOPIB, XapaKTePHUX
215t 60i0BOTO 0CBIAY, IO CHIpHsie HOPMYBAHHIO
CTIMKHX TICUXOEMOIIHHHUX TTOPYIIEHb.

Tabmus 1
Po3nonin kiaiHivHUX GopM TPUBOKHUX
po3JaaiB y BilicbKOBOCJIYK0OBI[iB 0CHOBHOI
rpynu (n = 35)

Kainiuna ¢popma Ki‘m."dc.n’

namienTiB, | YacTka, %
TPHUBOKHOIO PO3Jaay abe. (n)
[enepainizoBaHmii
TpI/IBgX(HI/Iﬁ po3man 12 34,29
3MilmaHui TPHBOXKHO- 10 28.57
JETIPECUBHUH PO3JIaz ’
[Maniuauii posnan 7 20,0
Comarodopmuuit 6 17.14
posnan >
Yeboro 35 100,00

Amnaui3 TpUBaIOCTI 3aXBOproBaHHA (Tabi. 2)
MOKa3aB, M0 Yy OLIBIIOCTI MAIiEHTIB TPUBOXKHI
PO371aI1 MaJIM BITHOCHO KOPOTKY TPUBAJIICTh: 10
3 micsmiB — y 42,9% Bumnajkis, Bix 3 MICSAIIB 10
1 poxy —y 34,3%. lle Bka3ye Ha 3HauHy pOJIb
TOCTPOro Ta MiArOCTPOTO CTPECOBOTO BIUIMBY

Tabmuig 2
TpuBaJjicTh TPUBOKHUX PO3JaJiB y
BiliCbKOBOCJTY:K00BIiB 0OCHOBHOI rpymnu (n = 35)

. KiabkicTn o

TpuBanicTb S Yacrtka, %
namieHTiB,

3aXBOPIOBAHHA abe. (n) (M £m)
Jo 3 MicsiiB 15 42 9+8.5
Big 3 micsamiB go 12 34.348 |
1 poky T
Bin 1 10 3 pokiB 5 14,3+6,0
[Tonan 3 pokn 3 8,6+4,8
Veworo 35 100,00

y (opmyBaHHI TPUBOKHOI CUMIITOMATHKH ITiCIIsL
MIHHO-BHOYX0BOI TpaBmu. Boxxouac y 22,9%
O0CTEXCHHUX  BIJ3HAYABCS TPUBAJIMH nepe61r
(moHaz 1 piK), 10 CBIAYUTE PO CXUIBHICTE TPH-
BOKHHX PO371ajiiB 10 XpOHi3aLii Ta popMyBaHH:
CTIMKHMX ICUXOMNATOJOrYHUX CTaHIB.

Ananiz Tabnuui 3 JEMOHCTpYe, WO cepen
00CTEXKEHUX IMALIEHTIB /IO IMOYATKy JIIKyBaHHS
HAWOIIBIITY TUTOMY Bary MaJii TPHBOXKHI Ta TPH-
BOXKHO-ZenpecuBHi cranu. Ilicis mposeneHol
Teparii CroCTepiranocs JOCTOBIPHE 3HUKCHHS
YaCTOTH BCIX ICHXONATOJOTIYHUX CHHIPOMIB
(p <0,05). HaiiGinpil BUpakeHAa TO3UTHUBHA
JUHAMIKa BiJ3Hayajiacs LOAO0 TPUBOXKHOIO Ta
TPUBOXKHO-JCTIPECUBHOTO CHHJIPOMIB: KUIBbKICTh
MAI[IE€HTIB 13 MUMU MPOsIBAMH 3MEHILIMIACS BIATIO-
BimHO 3 12 10 2 Ta 3 10 go 1 oco6mu. Lle cBigunTh
PO eeKTHBHICTH 3aCTOCOBAHOTO JIIKYBaHHS Ta
MiATBEP/UKY€E JOLIUIBHICTE BHKOPUCTAHHS Tiff-
POKCH3HMHY y KOMIUICKCHII Teparii TPUBOXKHHUX
po37aiB y IaHOI KATeropii Maui€eHTiB,

BaxnBoro 0coOnuBICTIO KIIHIYHOI KapTUHU
Oyna HasgBHICTb COMAaTOBEre€TaTUBHUX CHUMIITO-
MiB, SIKi CYNPOBOMKYBAJIM TPHUBOXKHI PO3JIAIH.
3okpema, y 57,1% mnamieHTiB crocTepiraiucs
HerI/IEMHi BiI[‘Iy'TTH B AinsaHLi cepst, y 11,4% —
Bl,I[‘lyTT}IHeCTa‘IIHOBlTp}I y17 1%—H1,Z[BI/IH_IGHH$[
apTeplaJleoro TUCKy. Jlani nposiBu Oynu TiCHO
OB’si3aH1 3 PIBHEM TPHBOXKHOCTI, €MOLINHHOIO
HANPYKCHICTIO Ta 1abinbHiCTIO HacTpoto. Ha i
IPOBEJICHOT0 JIIKYBaHHSA BiJJ3Haya0cs iX A0CTO-
BipHE 3MEHIICHHS, IO MIATBEPIKYE €IHICTD

Tabmums 3

JAuHamMika ncuxonaToJIoriYHuX CHHAPOMIB y BiliCbKOBOCTY:K00BIIiB 0CHOBHOI rpynu
10 Ta micja JikyBaHHa (n = 35)

IMcuxonaronoriynuii Jo nikyBanHs: Jo mikyBaHHsI: YyacTKa, MMicas JikyBaHHs
CHHIPOM KiJIbKICTh malieHTiB, n % (M = m) KiJIbKicTh mamieHTiB, n
TpuBOXKHMIA 12 3429+ 8,14 2%
TpuBOXKHO-IETIPECUBHAN 10 28,57 +7,96 1*
TpuBokHO-POOITHMI 7 20,00 £ 6,86 1*
TpUBOXKHO-ITOXOHPUIHHAN 6 17,14 + 6,00 0*

Ipumitka: * — BIIMIHHOCTI CTaTUCTUYHO 3HAYYIIi IOPIBHSIHO 3 OKa3HUKaMH JI0 JTiKyBaHHS (p < 0,05).
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NCUXIYHUX 1 COMAaTHYHUX MEXaHI3MiB TPUBOXK-
HUX PO3JaiB.

OwiHka piBHS TPUBOXKHOCTI 32 mmiKanowo Criii-
Oeprepa—Xanina (Tabu. 4) nokasaia, IO 0 JIKy-
BaHHS y NAU€HTIB ICPEBAKAB BHCOKHii DIBCHb
CUTYaTUBHOI TpUBOXKHOCTI (48,7 + 8,5 6ana), Tomi
SIK 0COOMCTICHA TPUBOXKHICTB BIANOBIAAIA OMIp-
HoMy piBHIO (40,4 + 10,6 Gaia). Ilicis nikyBaHHs
CIOCTEPIraiocs JOCTOBIPHE 3HIKCHHS CHTYATHB-
HOI TPUBOXKHOCTI J10 26,8 + 6,9 6ana (p <0,01), mo
CBIIMMTb PO 3MCHILICHHS TOCTPOI peaKllii Ha cTpe-
COBI CTHMYJIH. 3HIDKCHHS OCOOMCTICHOI TPUBOXK-
HOCTI OyJIO0 MCHIL BUP&KCHMM, 11O € 3aKOHOMIP-
HHM, OCKIJIBKH BOHA Blz[06pa>1<ae OUIBII cTAaOUIBHI
1HIMBIAyaIbHO-TICHXOJIOT14HI XapaKTePUCTHKH.

ITig gac cnocrepexeHHss MOOIYHUX €(EKTIB
BiJl 3aCTOCYBAaHHS TiIPOKCU3UHY HE BHSBICHO,
110 CBIAYUTH MPO HOTo JOOpY MEPEeHOCHMICTb.
OtpumaHi pe3ysbTaTi MiATBEp/UKYIOTh, L0 Ipe-
napar e(eKTUBHO 3HIXKY€E PIBEHb TPHBOXKHOCTI
Ta COMATOBEr€TaTHBHI MIPOSIBU.

Orinka JAenpecUBHUX MPOSBIB 3a MIKAJIOKO
laminsrona (Tabn. 5) mokasana, mo 10 JiKy-
BaHHS Yy MAUI€HTIB IEPeBAXalM JCNPECUBHI
NOPYIIEHHS  JITKOIO  CTYIICHs BI/Ipa)KeHOCTl
(8,9 £ 1,5 6ana) [Ticns nmikyBaHHS LEd MOKa3-
HUK JOCTOBIpHO 3HU3uBcs 10 4,1 + 2,0 Gana
(p < 0,01), o cBiAYMTH NPO MO3UTHBHY JHHA-
MIKy eMowiiiHOro crany. KiiHi4HO 1e cynposo-
JDKYBAJIOCS] 3MEHILECHHSIM TaKHX CHUMIITOMIB, SK
3HIDKCHHS HACTPOIO, MOPYIICHHs CHY, BTOMa,
CJIa0KIiCTh, HECHOKiH, TMCHUXiYHA Ta COMAaTH4YHa
TPUBOTA, & TAKOXK 1MIOXOHJIPUYHI MIPOSBU.

JlnHaMiKa IMOKa3HUKIB 3a IIIKAJIOK ITO3HTHB-
HOTro Ta HeraruHOro agexry PANAS (tabi. 6)
POJIEMOHCTPYBAlIa JIOCTOBIPHE  MOKDALLICHHSI
ICUXOEMOLIMHOIO CTaHy TNalieHTiB. 30KpeMma,
MicJisl IPOBEJICHOTO JIIKYBAHHS BII3HAYCHO CTa-
TUCTUYHO 3HAYYIIE MiABUIIICHHS PiBHS O3UTHUB-
HOTO aeKTy Ta 3HMKCHHS PIBHS HEraTUBHOIO
adexty (p<0,01). OTpI/IMaHl pe3yNbTaTi CBi14aTh
[P0 IIOKPALICHHS eMOLIHOTO CTaHy, 3MCHILCHH
BHYTPIMIHEOIO HAIpPY)XCHHS. Ta BiXHOBICHHS
NCUXIYHOT ajjanTarii BiiChKOBOCITY>KOOBIIIB.

OtpuMaHi  pe3yisTarTd  y3TOUKYHOThCS
3 JIAHUMH CyYaCHHX JIOCIIDKCHb, sKI CBIIYATh
PO BUCOKY IOLUIMPEHICTh TPUBOKHUX 1 JAerpe-
CHUBHHMX pO3JIaJiB cepell BiiiCHbKOBOCITYXOOBIIIB
micyist 001oBOi TpaBMH Ta iX TICHMH 3B’SI30K 13
comaroBereTaruBHuMH mposisamu [13-17]. Lie
MIATBEP/UKYE 3HAYYIUICTh KOMIUICKCHOTO IIij-
X0y 110 IarHOCTHKHM Ta JiKyBaHHS J1aHOI Kare-
ropii mari€eHTiB.

TakuM YMHOM, pe3yNbTaTH JOCIIUKCHHS
CBiJ4aTh, WO TPUBOXHI pO3Naau y BIHCBKO-
BOCJIY’KOOBLIB MIC/IsI MiHHO-BHOYX0BOI TpaBMH
XapaKTePU3YIOThCs.  MOMIMOPHHOI0  KIHIYHOO
CTPYKTYPOIO, IIOEAHAHHAM NICHXIYHHUX 1 cOMaro-
BEreTaTUBHUX MPOSIBIB Ta CXUWJIBHICTIO JI0 3aTSIK-
HOTO Hepe61ry 3aCTOCYBaHHS  TiAPOKCH3HHY
Y KOMIUICKCHIN Teparii € epeKTHBHUM, OCKLIbKH
CHpusie JIOCTOBIPHOMY 3HIKEHHIO DPIBHS TpU-
BOTH, JICIPECUBHUX HpOSIBlB 1 I[OKpALICHHIO
3araJibHOTO ICUXOEMOLIIHHOTO CTaHy MAIliEHTIB.

OoOroBopennsi. OTpumaHi pe3yJibTaTd IiJi-
TBEP/DKYIOTh BUCOKY MOIIMPEHICTh TPUBOXKHHUX

Tabnuus 4

JAuHamika piBHSI 0COOHMCTICHOI Ta CHTYaTHBHOI TPMBOKHOCTI y BilicbKOBOCIYK00BLIB

3a mkajaow Chindeprepa—Xanina

IMoka3zuuk Ho nikyBanus, 6aau (M £+ m) Hicas gikyBanHs, 6aau (M + m)
Oco0ucTicHa TPUBOXKHICTD 40,4+10,6 33,9+7,9
CuTyaTHBHA TPUBOXKHICTb 48,7£8.5 26,8+6,9*
Ipumitka: * — BiAMiHHOCTI cTaTucTHYHO 3Havy1i (p <0,01).
Tabmus 5
JAuHaMika IOKa3HUKIB JeNpecUBHUX NMPOSIBIB Y BilICbKOBOCIY:K00BLIB 32 HIKAJIOK0 Aenpecii
laminbToHa
IMoka3nuk Jo nikyBanus, 6aam (M £+ m) Hicas gikyBanHus, 6aau (M + m)
PiBenp gemnpecii 8,9+1,5 4,1+2,0*
Ipumitka: * — BiAMiHHOCTI cTaTucTHYHO 3Hauy1i (p <0,01).
Tabmuig 6

JlnHaMika MOKA3HUKIB MO3MTUBHOIO TA HETaTUBHOI0 ad)eKTy y BiliCbKOBOC/IYKO00BLIIB 0CHOBHOL
rPynu /10 Ta micJist JikyBaHHs 32 mkaaow PANAS (n = 35)

IHoka3Huk Ho jgikyBanus, 6aau (M £ m) MMicas agikyBanns, 6aau (M £ m)
[To3utnBHMIT aexT 243 +32 32,8 £2,6%
Herarusuwuii adexr 31,7+3,8 18,9 +2,4%

IIpumiTka: * — BIAMIHHOCTI CTAaTUCTHYHO 3HAYYIIli OPIBHSHO 3 MOKa3HUKaMU 10 JikyBaHHs (p < 0,01).
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po3nafiB cepel  BiiiCBKOBOCIYKOOBLIB  MiCIs
IICPEHECEHOI MIHHO-BUOYXOBOI TPaBMHU Ta y3ro-
JUKYIOTbCS 3 JaHUMU CYYaCHUX MIKHAPOIHUX
MOCHIDKEHD OO0 IICUXIYHUX HACIIAKIB 00I0-
Boro crpecy [13—17]. BeraHOBIICHO, 10 Y CTPYK-
Typi IICHXONATONOTYHHX NPOSABIB [EPEBAKAIOTE
reHepai30BaHUi TPUBOKHUHN Ta 3MILIAHUN TpU-
BOYKHO-/ICTIPECUBHUI PO3JIaJIH, 1110 CBIIYUTH PO
3Ha4YHy pOJlb xpOHquO'l' HCI/IXOTpaBMaTmauiI
y (opMyBaHHI CTIMKHX €MOLIIHUX MOPYIIEHb.

OcoOnMBICTIO KJIIHIYHOI KapTHHU Y JOCIHi-
JUKyBaHHX NaLI€HTIB OyJ1a 3HAYHA YaCTOTa CoMa-
TOBETeTATHBHUX IPOSIBIB, 30KpeMa Kap/liallbHUX
CKapr, BIIYYTTs HeCTa4l HOBITPs Ta JaOLIbHOCTI
apTeplanbﬂoro tucky. Ile miarBepmkye Tic-
HUIl B32€MO3B’A30K INCHUXIYHUX 1 COMAaTHYHHUX
MEXaHI3MIB TPUBOXKHHUX pO3JIaaiB Ta HEOOXi[-
HICTh KOMIUIEKCHOTO IMIXOAYy 10 iX JiarHoc-
TUKY # sikyBaHHA. [1oniOHI pe3ynpraTi onucaxi
B po0OTax, NPUCBIYEHUX IOCTTPABMATHUHUM
IICUXOEMOLIHHUM TIOPYLICHHSM Yy BIHCHKOBOC-
Jyx00BUIB micist 6oioBoi Tpasmu [7, 13].

BusiBiieHe 10CTOBIPHE 3HIKCHHS PIBHSA CUTY-
aTHBHOI TPHBOXHOCTI, ICIPECHBHIX NPOSBIB Ta
HEraTUBHOTO aeKTy MiC/s MPOBEICHOI Teparil
CBIXYMTH PO €(PCKTHBHICTH 3aCTOCYBaHHs Tijl-
POKCU3HHY Yy CKJIaJi KOMIUIEKCHOTO JIIKyBaHHS.
BonHowac MeHII BHpakeHa JAMHAMiKa OCO-
OUCTICHOI TPUBOXKHOCTI MOXKe OyTH IOB’si3aHa
3 i1 Bi,[[HOCHOIO CTaOUIBHICTIO SK 1HAMBIAY-
aJIbHO-IICUXOJIONIYHOI  XapakTepucTuku. OTpu-
MaHl pe3yJbTaTd IMiATBEPKYIOTh JOLLIbHICTD
PaHHBOTO BUSBJIEHHS Ta CBOEYACHOI KOPEKIil
TPUBOXHHUX DO3JIaliB y BICHKOBOCIYKOOBLIB
micyisi MIHHO-BHOYXOBOI TPaBMH 3 METOIO TIOIIe-
peILKeHHs iX XpoHi3alii Ta MOKPaIeHHs MICUX0-
coljabHOl aganTarii namicHTiB.

4. BucHOBKH

VY BiiicbKOBOCTYX00BLIB 13 OOHOBHM JOCBI-
JIOM TMicis TEpPeHeceHOi MiHHO-BUOYXOBOT
TPaBMU TPUBOXKHI PO3JIATN XapPAKTEPH3YIOTHCS
MONIMOP(HOIO0 KITIHIYHOIO CTPYKTYpPOIO 3 Iepe-
BOXAHHSAM TI'€HEpai30BaHOIO TPHUBOXKHOTO Ta
3MIIIAHOTO TPUBOKHO-ACTIPECUBHOTO PO3JIA/iB.

TpuBOXXHI po37Magu CYNpPOBOKYIOTHCS 3HA-
YHOK YACTOTOK COMATOBEICTATHBHUX IIPOSIBIB
(cepuebuUTTsl, BIAYYTTS HECTa4l NOBITPSL, MiBH-
LLICHHSI apTeplanLHoro TUCKY), L0 CBIAYHUTH LIPO
TICHHMI B32€MO3B’ 30K MCUXIYHUX 1 COMAaTUYHUX
MeXaHi3MiB iX (OpMyBaHHS.

Y OuiblIOCTI OOCTEKEHUX TPUBOXKHI 1OPY-
LICHHS BUHUKAIOTh Y PaHHbOMY IEPIOAl Micis
TPaBMH, O/IHAK Y YaCTUHM NAL[IEHTIB MAKOTh TCH-
JICHITIIO JI0 3aTsHKHOTO 200 XPOHIYHOTO Tepeoiry.

3acToCyBaHHS TiAPOKCH3MHY Y  KOMILIEK-
CHI Tepamii CHpusi€ JOCTOBIPHOMY 3HMKEHHIO
PIBHS CUTYaTHMBHOI TPHUBOXXHOCTI, 3MEHIICHHIO

BUPAKEHOCT] MICUXOMATOJIOTIYHUX CHHIPOMIB Ta
OKPALLICHHIO ICHXOCMOLIHOIO CTaHy MALIEHTIB.

BcranosieHo ,Z[OCTOBlpHe 3HIKEHHS IIOKa3-
HUKIB JIEIPECUBHUX MPOSBIB, HI,Z[BI/IIJ_ICHHH piBHS
MO3UTUBHOTO a(heKTy Ta 3HMWKCHHSI PIBHS HeEra-
TUBHOTO adeKTy 3a pesyibraramu IICUxoiar-
HOCTHYHUX METOJMK, IO MiITBEPIKYE €PEKTUB-
HICTh TPOBEICHOTO JIIKyBaHHSI.

IlepcneKTHBM MOAAJBIIUX JOCTiIKEHb.
[lepcrieKTUBHUMH € TIONAJbBINI JTOCIIKCHHS
3 OUTbIIMM 00CATOM BHOIPKM Ta TPUBAIIIIUM
HepiO,Z[OM CIOCTCPEKCHHS IS OLIiHKI/I Bizmane-
HHMX HACJIIKIB TPUBOXHHUX po3najiB y BiHCHKO-
BOCITY>KOOBIIIB MICJII MiHHO-BUOYXOBOT TPaBMH.
JIOLITEHUM € TaKOX BUBYCHHS B3aEMO3B’SI3KY
TPUBOXKHUX TMOPYIICHb 13 IOCTTPAaBMATHIHUM
CTPECOBUM PO3JIAJI0M, KOTHITUBHUMH 3MIHAMHU
Ta SIKICTIO KUTTS HaI_I1€HT1B OerMHH HAYKOBHIA
IHTEpEeC CTaHOBUTH MOPIBHSAJIbHA OIlIHKA eq)eK-
TUBHOCTI PI3HUX HCI/IXO(I)apMaKOJIOFILIHI/IX 1 IIcH-
XOTepaneBTHYHUX MiAXOAIB Y KOMIUIEKCHIN pea-
OimiTarii BiliCbKOBOCITY>KOOBIIIB.

OoMe:keHHst mociaimkenHsa. OOMeXKeHHAMU
JOCITII>KCHHS € HEBETTUKUI 00cAT BUOIPKH, OTHO-
LEHTPOBUI XapakTep JOCHIHKEHHS Ta BIJICYT-
HICTh TPHUBAJIOr0 KaTaMHECTUYHOTO CIOCTEpe-
JKeHHsI 3a nanieHTamu. KpiM Toro, y 1ociimpKkeHHs
Oynu BKJIFOYEHI JIMIIE YOJIOBIKHU- BiﬁCLKOBocnyxc-
ooBlIi, o 06Me>1<ye MOKJIUBICTE CKCTpaHOJI}ILlll
pe3ynbTaTiB Ha 1HII KaTeropu nmarieHTiB. Takox
HE NPOBOAMIIACS OIliHKA BIUIMBY CYIyTHIX IICH-
XIYHMX 1 COMAaTUYHUX 3aXBOPIOBaHb Ha Mepedir
TPUBOXKHUX PO3IAIIB.

Konduiikr inTepecis
ABTOpH 3aJeKIapyBajHd BiJICYTHICTb KOH-
¢uikTy iHTepeciB 1 piHAHCOBHUX 3000B’A3aHb.

BHUKOpHCTAaHHS IITY4YHOI'0 iHTEIEKTY

[Tin yac MiATOTOBKYU CTATTi TEXHOJOTIT MTYY-
HOTO IHTEJIEKTY BHKOPUCTOBYBAJIMCS BHKIIFOUHO
JUIE MOBHOCTHJIICTUYHOTO peJaryBaHHS TEKCTY
Ta TEXHIYHOI ONTHMI3allii CTPYKTYPU PYKOITHUCY.
HITy4yHuii IHTENEKT HE 3aCTOCOBYBABCS JJIsl aHA-
JIi3y JlaHuX, IHTepIpeTauii pe3yssTaris uu ¢op-
MYJIFOBaHHSI HAyKOBUX BUCHOBKIB. Bixnosizanb-
HICTb 32 3MICT CTaTTi NOBHICTIO HECYTh aBTOPH.

ITepBuHHi 1aHi Ta MaTepiajin

[lepBuHHI AaHi JOCITIJKEHHS 30€piraroThCs
y aBTOpiB CTAaTrTi Ta MOXYTh OyTH HaJxaHi 3a
OOIPYHTOBAHUM 3alUTOM 3 YpaxyBaHHSIM BUMOT
KOH(1ICHIIIKHOCTI Ta €TUYHUX HOPM IIOJIO0 Tep-
COHAJILHUX JJAHUX YYAaCHUKIB JIOCIIIXKEHHS.

Inpopmanisi npo pinancyBanus
CrarTs miAroToBIeHA B paMKax OIOKeT-
Horo  ¢inancyBanua JIHT  «JIbBiBChbKHiA
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HalIOHAIBHAN MeauuHuid  yHiBepeuter imeni Illesara B.M. — crisreneparop ixei; Cynposiz i

Januna I'aadmsKoro. yac HalMCaHHsA CTATTi, aHA3 np06neM1/1 33;[0-
poxkHuit A.M. — criiBreHepaTop i1ei; cympoBi mif
Buecoxk aBTOpiB Yac HalMCaHHA CTaTTi, aHaJ3 npobiaemu. CeMuu-

3anopoxna b.B. — reneparop ixei, cynpoBix muH M.I. — HanmMcaHHS CTaTTi, MirOTOBKA CTATTI
IiJl 4ac HANUCAHHS CTATTi, HAMCAHHS CTAaTTL. JI0 APYKY, OOPMIICHHS JDKEPEN JITepaTypu.
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POJIb POINT-OF-CARE YJBTPA3BYKY (POCUS)
Y PAHHIA JIATHOCTHULHI KPUTUYHUX CTAHIB
Y HOBOHAPOJAKEHUX

3akpeBcbkuii A. M., 3akpeBcokuii K. A.

THE ROLE OF POINT-OF-CARE ULTRASOUND (POCUS)
IN THE EARLY DIAGNOSIS OF CRITICAL CONDITIONS
IN NEWBORNS

Andriy Zakrevskyy, Kyrylo Zakrevskyi

AHoTauis

Axmyanvnicms. Cmamms npuceésaueHa NUMAHHIO BUSHAYEHHS epeKmUSHUX Memooié y panHiu OiacHocmu-
Yl KpUMUYHUX CIMAHi8 Y HoBoHapoOicenux. Kpumuuni cmanu y HOBOHAPOOIHCEHUX XAPAKMEPUSYIOMBCS UBUOKUM
NpoCPecy8aHHIM Ma OOMENCeHUMY KATHIYHUMU O3HAKAMU HA panHix emanax. Lle yckiaouioe pannio oiaeHocmuky
ma ceoeuacHe suUsHauenHs egexmusrHoi mepanii. Tpaouyilini memoou 6izyanizayii yacmo noe si3aui 3 4acosuMu
3AMPUMKAMU A 000AMKOBUMU PUSUKAMU 0151 Hecmabinbhux nayicumis. I[lpu yvomy Point-of-Care ynempazeyx
(POCUS) € epexmusnum be3nednum, HeiH8A3UGHUM MEeMOOOM OiA2HOCMUKY, O0360NAE MUMMEBD OYIHUMU CMAH
HOBOHAPOONCEHUX MA OONOMOIU TIKAPIO-HEOHAMON02y ONMUMIzyeamu nikyeants. Mema pobomu — scmanosumu
ponwb Point-of-Care ynompaszeyky (POCUS) y panniti diaenocmuyi KpumuyHux cmauis y HogoHapooicenux. Mame-
Ppianu ma memoou. B pobomi npogedeno ananiz cyuacnoi nimepamypu 3 naykomempuunux 6azax «Scopusy, « Web
of Sciencey, «PubMedy. Pesynomamu. 3a oanumu nimepamypu, POCUS 3acmocosyemovcea y 60-85 % eunaoxie
NepPeUHHOI OYIHKU KPUMUYHO X8OPUX HOBOHAPOOdceHux. Bukopucmanns bedside-ynompaszeyxy doseonse ckopomu-
mu uac 00 6CMAHOBIEHHS NONEePeOHb020 OiacHo3y 3 45—60 xeurun 00 10—15 xeunun. 3mina KniHiuHOT makmuxu
nicna npogedenns POCUS eiosnauaemuvea y 30-50 % nayienmie. Jleeenesuii POCUS xapaxmepu3zyemucs uco-
KO0 4ymAUGicmio npu pecnipamopHux nopyueHnsax (0o 94 %) ma acoyiroemocsa 3i sMeHUleHHAM KilbKOCMI penm-
2enonoeiunux oocniocens na 40—-60 %. Aboominanvnuii ma cyounnut POCUS 3abesneuyoms panue euasients
VCKAAOHEHb | 3HUNCEHHS Yacmomu iHea3usHux empydaus. Bucnosku. Point-of-Care ynompazeyx (POCUS) € eghex-
MUBHUM THCIMPYMEHMOM PAHHBOI OIAZHOCMUKU KPUMUYHUX CMAHI8 ) HO8OHApoddicenux. Lle nioxio 0ossonsne niosu-
WuUmMs MOYHICMb OiA2HOCMUKY HOBOHAPOOICEHUX, WO 00NnoMazae npu aubopi nikysanvroi maxmuxy. Haiibinowiui
kniniunull epexkm POCUS demoncmpye npu cucmemHomy 6npo8aod*CceHHi ma 8i0N08ioHill ni02omosyi MeOUuyHO20
nepcouany.

Knrwouoei cnoea: neonamonoeis, oiaznocmuxa, HOBOHAPOOICEH, YIbMPA3BYKOGe 00CTIONCEHHS, epeKmMUEHiCMb.

Abstract

Background. The article is devoted to the issue of determining effective methods for the early diagnosis of
critical conditions in newborns. Critical conditions in newborns are characterized by rapid progression and limited
clinical signs in the early stages. This complicates early diagnosis and timely determination of effective therapy.
Traditional imaging methods are often associated with time delays and additional risks for unstable patients. At the
same time, Point-of-Care ultrasound (POCUS) is an effective, safe, non-invasive diagnostic method that allows for
instant assessment of the condition of newborns and helps neonatologists optimize treatment. The aim of this study is
to establish the role of Point-of-Care ultrasound (POCUS) in the early diagnosis of critical conditions in newborns.
Materials and methods. The study analyzed current literature from the scientometric databases Scopus, Web of
Science, and PubMed. Results. According to the literature, POCUS is used in 60—85% of cases of initial assessment
of critically ill newborns. The use of bedside ultrasound reduces the time to preliminary diagnosis from 45-60
minutes to 10—15 minutes. A change in clinical tactics after POCUS is noted in 30-50% of patients. Pulmonary
POCUS is highly sensitive in respiratory disorders (up to 94%) and is associated with a 40-60% reduction in
the number of X-ray examinations. Abdominal and vascular POCUS enable early detection of complications and
reduce the frequency of invasive interventions. Conclusions. Point-of-Care ultrasound (POCUS) is an effective
tool for the early diagnosis of critical conditions in newborns. This approach improves the accuracy of newborn
diagnosis, which helps in choosing a treatment strategy. POCUS demonstrates the greatest clinical effect when
implemented systematically and with appropriate training of medical personnel.

Key words: neonatology, diagnosis, newborns, ultrasound examination, effectiveness.
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1. Beryn

Kpuriani craHu y HOBOHAPOIKEHHX PO3-
BUBAIOThCA CTPIMKO I 4acTo HE CYNPOBOIKY-
IOTBCS cHenU(IYHUMH KITIHIYHUMH O3HaKaMH
Ha M0YaTKOBUX eTanax. [lopymenHs remonuHa-
MIKH, TOCTPa iXallbHa HEeJOCTATHICTb, JIETeHEBA
rineprensis, BHYTPIIHI KpoBoTedi abo (byHKLu-
OHaJbHI 3MIHM CepLs MOXYTb TPUBAIMN Yac
MPOSIBIIATUCS JIMIIE 3arajlbHUMH CHMIITOMaMH
HEeCTabUIbHOCTI, 1O YCKIIAIHIOE CBOEYACHE IPH-
WHATTS KIHIYHEX piwens [3; 16; 18]. YV Takux
yMOBaxX HaBiTh KOpOTKa 3aTpHMKa AIarHOCTHKH
0e3mocepeHhO TOB’s3aHAa 3  MiIBUIICHHIM
PU3UKY JETaJbHOCTI Ta ()OPMYBaHHSIM JIOBIO-
TPUBAJIMX YCKJIaIHEHb.

Tpanumiitai MeTonu iHCTPYMEHTAJbHOI Iia-
THOCTHKH B HEOHATOJOTii MalTh HHU3KY OoOMe-
KeHb. llepeBe/ieHHsI KPUTHYHO XBOPOIO HOBO-
HApO/UKEHOTO 10  BIAJMUICHHS  MPOMEHEBOT
JUarHOCTHKH  CYNPOBOJUKYETBCS  JIOAATKOBUM
(bi3ionOriYHUM CTPECOM 1 PU3MKOM IOTIPIICHHS
CTaHy, a 4acoBl BUTPATH 3HIKYIOTh UIHHICTH
OTpPUMaHUX PE3yJbTaTIB y CHUTYaIlisX, IO MOTpe-
OyroTs HeraiiHoro BrpyvanHs [2; 5; 8]. Kpim
TOTO, CTAHJAPTHI YIBTPA3BYKOBI JOCIIIKCHHS
4acTO HE aJIalTOBaHI 10 IOBTOPHOT OLIHKH AMHA-
MIYHHX 3MiH y PEKUMI pEasbHOTO Yacy.

BukoHaHHs yJIbTPa3ByKOBOTO JIOCIIIUKEHHS!
Oe3nocepeqHhO OUIS JIiKKa TMalli€eHTa J103BO-
JIS€  ONEPATHBHO OWIHHTH  (YHKIIOHAIBHHIL
CTaH Cepllsl, JIETeHb, OpraHiB YepeBHOI MOPOXK-
HUHHU Ta CY[IWH, HE TEpPEpUBAIOYM IHTCHCHBHY
tepamito [4, 7, 12, 14]. POCUS (Point-of-Care
Ultrasound) — mne MoOiTbHE YIBTPa3ByKOBE
OOCTEXEeHHS, 10 BUKOHYETHCS O€3MOCEepeTHBO
OIS marieHTa JUId MBUAKOT glarHocTHKU. Kirro-
4yoBoto BinMmiHHICTIO POCUS € #ioro opieHTaris
Ha KOHKpETHE KITIHIYHE 3aluTaHHS Ta MOXIIHU-
BICTh 0araropas’oBOro MOBTOPEHHS ISl MOHITO-
pUHTY e(eKTy JTiKyBaHHS.

BozHouac momnpu Ha 3pOCTaHHs JJ0Ka30BOi
0asy Ta TOABY MDKHAPOXHHX PEKOMCHIALIH,
sacrocyBantst POCUS y neounarounorii sanuua-
€TbCsl HepiBHOMIpHMM [1, 6, 16]. V xiiHiuHii
NPAaKTHLi 30epirarThbest Hp06JIeMI/I OB’ s13aHi
3 BIICYTHICTIO CTaHAaPTH30BAHUX ANTOPHUTMIB,
Bapia0eNbHICTIO MIATOTOBKM MEIUYHOTO Tep-
COHAly Ta OOMEXEHMM PO3YMIHHAM AiarHoc-
THYHMX MEK METONY TIPH PIi3HMX KPUTHYHHX
cTaHax. Y 4YacTHHI HEOHAaTaJbHHUX BiJIUICHb
POCUS BHKOPHCTOBY€TECS (’pparMeHTapHo 0e3
qiTKOI iHTEerpamii B Mpouec NpUHHATTSA KIiHIY-
HUX pimess [9, 10].

Ortxe, icHye 00’ €KTHBHA ITOTpeda y HAyKOBOMY
y3arajJbHeHHI CyYacHHMX JaHUX MIONO 3aCTOCY-
BaHHs Point-of-Care yisTpasByky B paHHiii Jia-
THOCTHL KPUTHYIHHUX CTAHIB y HOBOHAPO/KEHHUX.
AmnHami3 1 cucremMaTH3alis HasBHUX JOCIIHKEHb

JIO3BOJISIFOTH BU3HAYHUTH KITIHIYHI CUTYAIIi1, B IKHX
BukopucranHs POCUS ckopouye yac a0 Bcra-
HOBJICHHSI JIIarHO3Y, BIUIMBA€ Ha BUOIP TAaKTHKH
JIKyBaHHS, MIJIBUILY€E Oe3MeKy Ta e(EeKTUBHICTh
iHTeHcuBHOI Teparii [3; 12; 11; 15].

VY cydacHux HaykoBHX IyOmikamisx Point-
of-Care ynbTpasByk pOSIISIAETHCS AK OIMH i3
KIIFOYOBUX IHCTPYMCHTIB PaHHBOI [1arHOCTHKH
KPUTHYHAX CTaHIB Y HOBOHAPOJUKCHUX, 3/1aT-
HUIl JIONOBHIOBATH KIIHIYHMA O 1 3MIHIO-
BaTW TaKTHKy IHTEHCUBHOI Tepamii. ABTOpoM
Elsayed Ta Soylu nokasano, 1o 3actocyBaHH:
bedside-ynerpasByky B HEOHATalIbHHX Bili-
JICHHSIX IHTCHCHBHOI Tepallii J03BOJISE LIBHKO
ineHTHiKyBaTH IMATONOTIYHI 3MiHM OpraiB
YEPEBHOI MOPOKHUHM Ta 3MEHIIMTH HOTpeQy
y TpPaHCHOPTYBaHHI HECTAOUIbHUX TALlI€HTIB
[2]. Ananoriuxo, Manoj Ta iH. 3a3Ha4ar0Th, 110
NePCHECCHHs  Bisyaisawii 663HOC€p€ILHBO bi (4]
JIDKKA Tali€HTa CYTTEBO CKOPOUYE Yac JI0 BCTa-
HOBJICHHS KJIIHIYHO 3HA4yIIOTO JiarHo3y B Kpu-
TUYHHX CUTYaIlisx [8].

Y poboTax, NPUCBSIUEHUX KapIialbHOMY
POCUS, BcranoBneHo, mo (yHKIIOHaJIbHA
OLIHKA CEpLisL B PEXKHUMI PEabHOIo 4acy € 0Co-
01MBO IIIHHOIO Y HOBOHApPOPKEHHUX 13 TeMOIU-
HaMIYHOI HecTabuibHiCcTIO. Singh Ta iH. npex-
CTaBHJIM  CBOJIIOLIIIO Kapmanbﬂoro POCUS
y HEOHATOJIONI], [I0KA3aBIUN HOro eheKTHBHICTH
¥ BUSIBICHHI [OPYIICHb CKOPOTIMBOCTI MiOKap/a,
HIYHTYBaHHS KPOBI Ta JIETEHEBOI rinepTeHsii, ki
HE 3aBXIU MOXYTh OyTH CBOEYACHO J11arHOCTO-
BaHi 3a JIOMIOMOTOI0 CTaHAapTHUX MeTomiB [14].
Pa3zom i3 TuM McNamara Ta iH. HaroJouyTh,
1[0 BUKOPUCTAHHS POCUS mns OLIiHKI/I reMoau-
HaMIKHU 0Tpedye YITKOro po3yMiHHs (i3iosnoriv-
HUX OCOOJIHMBOCTEH HOBOHApO/DKCHMX 1 BiIO-
BIJIHOI [1IATOTOBKY JIIKAPIB, OCKLIBKU IOMHUJIKOB2
IHTepIpeTallisi JaHUX MO)KE BIUIMBATU Ha KIIi-
HiYHI pitneHHs [9].

3HaYHUI MAacCHB JOCIHIJKCHb MPUCBIYCHHIA
nereneBomy POCUS. Ferndndez Ta iH. moBenu
H0r0o BUCOKY JIIarHOCTUYHY LIHHICTh Y BUSIBJICHHI
pecripaTopHUX MOpPYIIEHb Y HOBOHAPOIKEHHUX,
30KpeMa pPEeCHipaTOpHOro JAUCTPEC-CHHIPOMY,
aTeJeKTa3iB Ta IUIEBPAJbHUX  YCKIIAJHEHB,
a TAKOXX MOXKIIUBICTh BUKOPUCTAHHS METOLY JUIS
JUHAMIYHOTO MOHITOPUHTY €()eKTUBHOCTI JIKY-
BaHHs [4]. Liu Ta iH. miAKPECIIO0Th, 10 CBOE-
YacHE 3aCTOCYBaHHS KPUTUYHOIO YJIBTPA3BYKY
MOX€ MAaTH BUpIIIAJbHE 3HAYEHHS U1 BHXKU-
BaHHS TSHKKOXBOPHX HEMOBIAT Y HEBIAKIATHUX
cuTyanisx [7].

VY cucremarnuHux omnmsigax Recker Ta iH.
NpPEACTaBICHO Yy3arajbHEHUWH aHalli3 3acTo-
cyauus POCUS y HeoHnatonorii, ae moKa-
3aHO, IO METOJ HaWOUIbII e(pEKTUBHUNA NpHU
KOMIUJICKCHOMY ~ BHKOPUCTaHHI JJsl  OLIHKH
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CEepLEBO-JIETEeHEBOI CUCTEMH, 00’ €My PiAMHU Ta
abnominansHOi maronorii [12]. [ToniGHI BUCHO-
BKH 3p00JIEHO i Y MKHAPOIHUX PEKOMEHAALIAX
ESPNIC, ne 3a3znauecno, mo POCUS mae BuKO-
PUCTOBYBATUCS SIK JOTIOBHEHHS N0 KJIIHIYHOTO
00CTEXKCHHS, a HE SIK 130JIbOBAaHUM J1arHOCTHY-
HU 1HCTpyMeHT [16].

OxpemMuii HanpsIM Cy4acHHUX JTOCIIIKEHb CTO-
CYETbCS CTaHIApTH3Allil Ta BIPOBAPKEHHS MPO-
rpam POCUS y HeoHaTtanbHUX BiaiieHHsX. Pai
Ta iH. MPOAEMOHCTPYBAJIH, IO BIIPOBAKCHHS
CTPYKTYpOBaHOI nporpamu bedside-yisrpassyky
B BE/IMKOMY HEOHATAJILHOMY LICHTPI CIIPHSIE Mif-
BULUCHHIO JIarHOCTMYHOI BIIEBHEHOCTI JIiKa-
piB 1 3HIDKEHHIO KUIBKOCTI 1HBa3UBHHUX IpOIIE-
ayp [10]. ¥V pexomennpanisx National Neonatal
POCUS Collaborative mpeactaBieHO MiaX0au
710 HaBYaHHs, cepTU(iKalLlii Ta KOHTPOJIIO SKOCTI,
L0 MAKPECII0E HEOOXIAHICTH CUCTEMHOTO, a He
CMi30/{IMYHOTO 3aCTOCYBaHHs MeToay [, 6].

Taknm 9MHOM, aHANi3 Cy4acHHX IyOmiKaLliii
CBIAYUTH, 110 POCUS y HEOHATOJIOT1{ po3rina-
€ThCsl HE JINIIE SIK IHCTPYMEHT Bisyanisauii, a sk
€JIEMEHT KJIIHIYHOTO AJITOpUTMYy paHHBOI Jia-
THOCTHKH KPUTHYHHX CTaHiB. BonHowac aBropu
HaroJouIyloTh Ha TOTpedl MoJanbLIoi CHCTe-
Maru3alii moKa3aHb, YITKOIO BH3HAYEHHS [ia-
THOCTUYHMX MEX METOIY Ta 1HTerpau11 POCUS
y CTaHJapTH HaJaHHS IHTEHCHBHOI JONOMOTH
HOBOHapomkenum [11; 12; 15; 16].

Meta — BcranoBuTH poib Point-of-Care ynb-
tpa3Byky (POCUS) y paHHili qiarHOCTHUII KpH-
TUYHUX CTaHIB Y HOBOHAPOKCHUX.

2. MarepiaJyin Ta MeTOAM JOCTi/ZKeHHSI

B xoxi po6oTu 6yi10 MpoBeACHO aHali3 cydac-
Hoi HayKOBOi JiTeparypu. [Tomryk npoBoauBcs 3a
KJIIOUOBHMH CJIOBAMH B HayKOMETPHYHHX 0azax
«Scopusy, «Web of Science», «PubMed».

3. PesyabTaTn

3actocyBannss Point-of-Care  ynbrpa3Byky
(POCUS) y neonatonorii mae Oe3mocepenHiii
BILJIUB HAa CBOEYACHICTH JIIaTHOCTUKHA KPUTHUHUX
CTaHIB Ta MOAAJBIIY TAKTUKY BeJICHHS HOBOHA-
POIKEHHX. 3a pesylbraTaMu 0araroLeHTPOBHX
IOCIIMKEHb 1 cucTeMarnyuux onrgais, POCUS
BUKOPHCTOBY€ETBCA Y 60-85 % BumankiB mep-
BUHHOI OLIHKM TIeMOAMHAMIYHO HECTaOUIbHUX
HOBOHAPO/DKCHUX Y BIUIUICHHAX iHTCHCHBHOI
Tepallii, 0 ICTOTHO NEePEBULLYe 4acTOTy 3aCTO-
CyBaHHs TPafMUIMHKUX Bi3yasli3alliiHUX METOIB
y TepIli TOAWHH Micis moripmeHHs crany [10,
12, 14].

Haii0inb1 nepekoHIMBI KUTBKICHI TaH1 OTpHU-
MaHi 1151 cepieBo-siereneBoro POCUS. Beranos-
JI€HO, 10 BHKOpUCTaHHA bedside-ynbrpa3Byky
JI03BOJIIE CKOPOTUTH Yac J0 BCTAHOBIICHHS

HOINEPEHBOro Jiarno3y 3 45-60 XBWIMH 110
10-15 xBuinH, 0cOOIMBO y BUIIA/KAX JICTCHEBOI
rineprensii, BIAKPUTOI apTepiaibHOi IPOTOKU Ta
OpYIIEHb CKOPOTIMBOCTI MiOKapia [3 14]. 3a
manumu Singh Ta iH., 3MiHa KIIHIYHOI TaKTHKH
Hiclisl MPOBEJCHHS KapmanLHoro POCUS Bin-
OyBanacs y 30—50 % KpUTHUYHUX HOBOHAPOIKeE-
HUX, 30KpeMa 110710 BUOopy iH]y3iiiHOI Tepamii
Ta IHOTPOMHOT MATpUMKH [14].

Jlerenesuit POCUS neMOHCTpy€e BHCOKY
AIarHOCTHYHY YYTIMBICTH IIPH PECHIPATOPHUX
posnazax. 3a nanumu Fernandez Ta iH., 4ymin-
BICTh JIET€HEBOIO YJIBTPA3BYyKy Yy HiarHOCTHII
pecHipaTopHOro JAUCTPEC-CHHAPOMY Yy HOBO-
HapOJKEHUX CTaHOBUTh 88-94 %, a cneuu-
¢iunict 85-92 % [4]. Y nopiBHSAHHI 3 pEHTIe-
Horpadieto rpyaHoi kinitku, POCUS no3Bosse
3MEHIIUTH KITBKICTh IPOMEHEBUX JOCIITKECHb
y cepennbomy Ha 40-60 % 6e3 BTparu aiarHoc-
THYHOI TOYHOCTI [4, 7].

Abnominansauit  POCUS  3actocoByeThCs
piamie, nmpore HOro posib 3pOCTa€e y BHUMAIKAX
HEKPOTUYHOTO €HTEPOKOJITY, BHYTPIIIHIX KPO-
BoTed Ta acuuty. 3a nanumu Elsayed ta Soylu,
Y/IBTPa3ByKOBI O3HAKH a0OMIHANBHOI MaToo-
rii BusABstoThCs y 20-30 % KpUTUYHO XBOPHUX
HOBOHAPO)KEHUX, MpPH LIbOMY paHHE bedside-
00CTEKEHHS J03BOJSE BHUSIBUTH IATOJOTIUHI
3MiHM Ha 12—24 rogunu paHiue, HiXX IPH BUKO-
PUCTaHHI CTaHIAPTHUX MIarHOCTUYHHX IMiIXO0-
aiB [2].

3a pe3ynprataMH BIIPOBAKEHHS CTPYKTYpPO-
BaHux nporpam POCUS y Benukux HeoHarasb-
HUX IIEHTPaxX BCTAHOBJIECHO 3HMXECHHS KUIBKOCTI
1HBa3uBHUX mpouenyp Ha 25-35 %, a Takox
3MEHIIEHHS YaCTOTH HEOOIPYHTOBAHOI 1H]Y31H-
HOI Teparii y HOBOHApOKEHHUX 13 HECTA0IbHOIO
remoaunamikoro [1, 10, 13]. Lle miaTBepmKYye,
mo POCUS BiinBac He JIHIIE HA MIBUIKICTH Jia-
THOCTHUKH, aJie i Ha Oe3neKy sikyBaHHs (Tabu. 1).

AHam3 AaHHX, SIK1 HpCI[CTaBJIeHl y Tabmui 1,
CBIAUUTH PO YITKY 3aJEKHICTh MK HAIIPSIMOM
3actocyBanHa Point-of-Care ynbTpasByky Ta
KIIHIYHAMH 3aBJAaHHSMH, 1[0 BUHUKAIOTH MPH
BE/ICHHI KPUTUYHO XBOPHX HOBOHAPOIKCHHX.
HaﬁBI/Imy 4acTOTy BMKODUCTAHHS Mae JieTeHe-
Buii Ta xapaiansauii POCUS, mwo oGymoBieHo
JIOMIHYBaHHSIM PECIIPATOPHUX 1 IEMOJMHAMIY-
HUX [OPYLICHb y CTPYKTYpPl KPUTHYHHMX CTaHiB
HEOHaTaJIbHOTO Tepiony [4, 12, 13].

Kapnianeauit POCUS, sikuii 3acTOCOBY€ETBCS
y 50-70 % Bumnaxis, HaHOLbIL lHq)OpMaTI/IBHI/II/I
NP OLIHII JICreHEBOI Tinepremsii, BiAKPHTO
apTepiaJIbHOI IPOTOKH Ta 3HUIKCHHSI CKOPOTIIMBOL
¢yHkuii miokapaa. JlocmiakeHHs TOKa3yoTh, 10
came pesynsrard bedside- exoxapmorpa(bn cTa-
I0Th MMiJICTaBOIO JUIsl KOpeKii iH}y3iiHOi Ta iHO-
TPOIHOI Teparii Maibke y MOJOBUHH KPUTUYHO
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Tabmuis 1

OcHoBHi Hanpsimu 3actocyBanHusi POCUS y panHiii giarHocTuni KpUTHYHUX CTaHIB
Y HOBOHAPOIZKEHUX

Hanpsim POCUS Kuainiuni cranmn Hacrora o Bl‘[.]'II/IB' Ha KJIIHITHL
3aCTOCYBaHHA, %o pilieHHs
JlereHeBa rimepTeH3is, BiKpPHUTA Suina i AV
. o : MiHa iHQY3iiHOI Ta
Kapnianpamii aprepiaiabHa MPOTOKA, 3HUKCHHS 50-70 . -
- iHOTpOMHOI Tepartii
CKOPOTJIMBOCTI
. N . Kopekiiist pecriipatopHoi
JlereneBuit P/IC, arenexrasu, miieBpaJbHUN BUITIT 60-85 OPCKILA PECILIPATOPHO
MiATPUMKH
AGOMiHATBHH Hekporuanuii eHTEPOKOIIT, aCLHT, 20-30 Panne BUSBICHHS
KpOBOTEU1 YCKIIATHCHb
CynuHHUI Oninka 00’ €My piTUHY, KaTeTepHU3allis 3045 SMeHIIEHAA (HEA3HEHIX
BTPyYaHb
IDicepeno: cghopmosano asmopamu Ha ocrosi [4, 7, 12, 14, 16].
XBOPHX HOBOHAPODKECHHX, IO MiATBEPIUKYE Cymunauii  POCUS ~ BHKOPHCTOBYETHCS

#oro BUpilanbHy otk y GOopMyBaHHI IHIMBILY-
aTi30BaHOl TAKTUKU JTiKyBaHH [3, 14, 16].

JlereneBuit POCUS neMoHCTpye HalBHILLY
4acTOTy 3acTocyBaHHs — 110 85 %, 1110 MOSICHIO-
€TbCsl BHCOKOK TOLIMPEHICTIO PECHipaTOPHUX
TNOpPYIICHb y HEOHATATbHHUX BiJUIICHHAX iHTCH-
CHBHOI Tepamnii. ABTOpH 3a3HA4aioTh, WIO Yilb-
TPa3ByKOBa OIlIHKA JIET€Hb J03BOJIE€ HE JIMIIE
An(EpeHIIIoBATH OCHOBHI NPHYMHH JHXaJlb-
HOI HE/IOCTATHOCTI, aje W ONEepaTHBHO KOPH-
ryBaTH MapaMeTpU pPecHipaTopHOi MiATPUMKH,
3MEHIIYIOYH TOTpedy Yy PEHTI€HOJOTIYHOMY
koHTpodi [4, 7, 20]. Lle mae ocobnuBe 3HAYCHHS
JUIE 3HWXKEHHS TPOMEHEBOTO HaBaHTa)KEHHS
y HOBOHAPOJ)KEHUX.

Abnominansanii POCUS, nonpu HIX4y dac-
ToTy 3actocyBaHHa (20-30 %), Bimirpae Kito-
YOBY POJIb Y PAHHBOMY BUSIBIIEHHI HEKPOTUYHOTO
€HTEPOKOJITY, BHYTPIIIHbOYEPEBHUX KPOBO-
TeY Ta acIMTy. 3a3HaueHo, 110 paHHE bedside-
OOCTEXEHHSL JI03BOJISIE BHUSBIISITH TATOJIOTTYHI
3MIHM paHille, HDK IPY CTAaHJAapTHHUX J1arHocC-
THYHUX TIX0Aax, 1O Oe3M0CePeHbO BIUIMBAE
Ha CBO€YACHICTh XipypriuHuX abo KOHCEpPBATUB-
HUX BTpyuYaHs [2, 12].

y 3045 % BuMaAKiB 1 HAMYACTIIIE ACOIIIOETHCS
3 OIL[IHKOIO 00’€MHOr0 CTarycy Ta KOHTPOJIEM
1HBa3MBHUX INpoueayp. BeranosneHo, mo #oro
3aCTOCYBaHHS 3MEHIIY€ KUIBKICTb YCKIIaJHEHb
i1 yac KareTepu3allii Ta 3HIKY€E 4acToTy HeoO-
IPYHTOBaHUX 1H(QY31i, 10 OCOOIMBO BAXKIKBO
JUIS HEJIOHOIIEHMX HOBOHAPOKEHMX 13 HecTa-
OibHOO reMoauHamikoro [1, 10, 11].

JIns CUCTEMHOTO 3ICTAaBJICHHS KIJIbKICHUX
noka3HukiB 3acrocyBanHa POCUS y pi3Hux
KIIHIYHUX CHEHApisiX JOLUIBHO Y3arajabHUTH
HasIBHI JIJaH1 32 OCHOBHUMHU HampsiMamu bedside-
yABTPA3BYKY, IIO JO3BOJSE OLIHUTU HE JIMILIE
4acTOTy BMKOPUCTAHHS METONY, ale U Horo
pealibHUil BIUIMB Ha KIIHIYHI pilleHHs (Tabu. 2).

Hani, Hasenei y Tabiauui 2, MiATBEPIKY-
FOTb, 1110 HAHOUIBIINKA KITIHIYHUH e(beKT POCUS
JICMOHCTPY€ Y IepILi TOANHH PO3BHTKY KPUTHY-
HOTO CTaHy, KOJH IIBUIKICTh NPUHHATTS PillICHb
Mae BH3HauajbHe 3HaueHHs. CKOpOYEHHs dacy
JI0 BCTaHOBJICHHS MONIEPEIHBOTO JIIarH03y OLTbII
HIXK Yy TpH pasu ripu kapaiansHomy POCUS ctBo-
PIOE YMOBH JJIsl pAHHBOT KOPEKIiT FTeMOIMHAMIKU
Ta 3ano0iraHHs NPOrpeCyBaHHIO OPraHHOI JuC-
¢bynxkuii [3, 14, 19].

Tabmus 2

KinbkicHi nokasnuku edpexrurocti 3acrocyBanuss POCUS y paHHiii fiarHocTHII KPUTHYHHUX
CTAHIB Y HOBOHAPOIKEHHUX

Hanpsm POCUS Kuiniunuii edekr KinbkicHi nokasHuKH
Kapniansawmii CKOpOYCHHS Yacy JI0 JiarHo3y 3 45-60 xB 10 10-15 xB
Kapnianpawmii 3MiHa JTIKYBaJbHOI TAKTHKH 30-50 % Bumaakis

JlereneBuii UytnusicTts giarHoctuku PIC 88-94 %
JlereneBuit 3MEHIICHHS] PEHTI€HOJIOTTYHUX JO0CIiIKEHb 40-60 %
AOnoMiHaNBHUI Panne BusIBIEHHS aTOIOTIT Ha 12-24 rop panime
CynuHHUI 3MeHIIIeHHS iHBa3UBHUX MPOLERYP 25-35%
3aransuuit POCUS Buxopucranus y Hepcl?;ﬁli{éﬂ OIIHIL KPHTHHHHX 60-85 % nauientis HIT

IDicepeno: cghopmosano asmopamu Ha ocrosi [1, 2, 3, 7, 10, 12, 14, 16].
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OOroBopeHHsi. AHam3 JOCTIKEHb CBIJ-
uuTh, o Bukopuctanus POCUS acouiroerbes
31 CKOPOYCHHSM 4Yacy 10 MEepBHHHOI JiarHoc-
THUYHOI OIIIHKH, 3MEHIIEHHSIM KiJIbKOCTI I07ar-
KOBHUX 1HCTPYMEHTAJBHHUX JOCIIKEHb Ta dac-
TIIIOKO 3MIHOKO JIIKYBaJIHOI TAaKTUKH y TepIIi
TOJIMHU TIICJISI TIOTIPIIEHHS CTaHy HOBOHAPOJIKE-
Horo [3, 10, 12, 17]. BogHodac e]eKkTHBHICTH
METOJly CYTTEBO Bapilo€ 3aJIEKHO BiJl HAMPsSMY
3aCTOCYBAaHHSI Ta PIBHS IIJTOTOBKH MEIUYHOTO
MIEPCOHAITY.

Bucoxka uytnusicts nereneBoro POCUS 1pH
pecnipaTopHuX TMOPYLICHHSX IOSCHIOE HOro
JOMIHYIOUY YacTKy y CTPYKTYypl 3aCTOCYBaHHS
bedside- -ynerpasByKy. lLle BKkasye Ha BeIHKY
pOJIb IMXaNbHOI HELOCTaTHOCTI Yy CTPYKTYypi
KPUTHYHHUX CTaHIB HEOHATAJIBHOTO IEpioay Ta
BUCOKY iH(opmaTuBHicTh JiereHeBoro POCUS
Ui WBUAAKOI IudepeHIiitHol  11arHOCTHUKH
1 MOHITOPUHTY €(EKTHBHOCTI pPeCHipaTOpHOI
niarpumku [3; 4; 14]. 3MeHUICHHS KUIbKOCTI
PEHTIEHONOTIYHNX  KoCHikeHb Ha 40-60 %
Ma€ He JIUIIe J1arHOCTHYHE, aje W mpodintax-
TUYHE 3HAYCHHS, 3HWKYIOUH CyMapHE IMpome-
HEBE HABAHTAXXCHHs HA HOBOHAPOKEHUX Yy BifI-
TieHHAX 1HTeHCUBHOI Tepamii [4, 7]. Tomi sk
aonominansauit POCUS mae nepesary y daco-
BOMY AaCIIeKTi JIarHOCTHKHU. PaHHE BUSBIICHHS
MATOJIOTIYHUX 3MiH TOPIBHSHO 31 CTaHAapT-
HUMH METOJJaMH CTBOPIOE MOXKIIUBOCTI JIJIsl CBO-
€4aCHOTO BTPYUYaHHS, 10 MAa€ BEJINKE 3HAYCHHS
JUIst IpOoTHO3Y [2, 12].

CynunHi TPOTOKOJIH POCUS  nemoucTpy-
I0Th BUPKEHHH BIUIMB Ha OE3IEKy JIIKyBaHHS.
3MEHIIeHHS KUIBKOCTI 1HBa3UBHUX MPOIETYpP Ta
HEOOIPYHTOBaHMX 1H(Y3ii MiATBEPUKYE POJIb
bedside-ynerpasByKy K IHCTPyMEHTY ONTHMi3a-
i1 IHTEHCUBHOI Tepartii, 0COOIMBO Y HEIOHOIIIE-
HUX HOBOHAPOKEHHX 13 J1aOIIbHOIO TeMOANHA-
Mikoro [1, 10].

Orxe, pesynsTaTd cBiguars, wo POCUS
Yy HEOHATOJIOTI] € He IONOMDKHIM METOI0M Bi3y-
amizanii, a (yHKIIOHAIEHUM KOMIIOHEHTOM KITi-
HIYHOTO aJrOPUTMY PaHHbOI TIarHOCTUKU KpH-
TUYHUX CTaHiB. Moro epeKkTuBHICTh HAWOUIBII
BUpPaXCHA 32 YMOB CHCTEMHOT'O 3aCTOCYBAaHHS Ta
HAJICXKHOI MMiITOTOBKU TEPCOHAITY, IO Y3TOKY-
€THCS 3 CyYaCHUMHU MDKHAPOJHHUMH PEKOMEH/1a-
mismu [6, 12, 15, 16].

4. BUCHOBKH

3actocyBanns Point-of-Care ynpTpa3ByKy
CIIpUSIE CKOPOYCHHIO Yacy [0 BCTAaHOBJICHHS
J1arHo3y y HOBOHAPOKEHUX 13 KPUTHYHUMH
cranamu. lle nomomarae nposecty marHoc-
THKY (byHKmOHanLHHx 1 CTPYKTYpPHHUX 3MiH
OpTraHiB Ta CHCTEM 0€3MOCepeTHbO OIS JTikKKa
rmarji€cHra.

Takuii epexT 3yMOBICHHH YyTJIUBICTIO
POCUS gno pannix MopdodyHKIIOHATBHUX
3MiH, [0 Ma€ BUpIIATbHE 3HAYEHHS IS CBO-
€4acHOro BTpyuyaHHs. Bukopucrtanns POCUS
CYNPOBOKYETHCS CTATUCTUYHO 3HAYYIIIOKO 3Mi-
HOIO KJIIHIYHOI TaKTMKH y YaCTHHHU KPUTHUYHO
XBOPHX HOBOHApOKEHHX. IIpHUNHOI0 € paHHEe
BUSIBJICHHS CEPLEBO-JICICHEBUX 1 TEMOJMHAMIY-
HUX TOPYIIEHb, SIKI HE 3aBXKIU MOXYTh OyTH
JOCTOBIPHO OI[IHEHI BUKIIOYHO 32 KIIIHIYHUMHU
JTAHUMH.

3acrocyBanHs Point-of-Care  ynbTpa3Byky
B KIIHIYHIA TPAKTUI JO3BOJSE 3MEHIIUTH
HEOOXiHICTh B IOJATKOBUX 1HCTPYMEHTAIbHUX
1 IPOMEHEBHUX METoAax nociikeHHs. Kiinigaaa
edexruBHicTh POCUS 3anexuth BiJ CTaHAAPTH-
3a1ii IPOTOKOJIIB 1 PiBHA MiATOTOBKH MEPCOHAITY.

IlepcrnieKTHBH MOJATBUINX AOCTiKEHb

[ToganpIi JOCHIIKEHHS CIi/ CIPSAMYBAaTH Ha
BU3HAUEHHs KIJIIHIYHOT e(EeKTHBHOCTI 3acTOCy-
BaHHs POCUS B pi3HUX rpynax KpUTHYHO XBO-
PHUX HOBOHAPO/IXKCHHUX.

OoMexkeHHs IlOCJIi)DKeHHH
IIposeneHo anepaTypHI/H/I orsi 6e3 BIaCHUX
eMITIPIYHUX PE3YIIbTATIB.

Konduiikr inTepecis
ABTOpH 3asBISIOTB IPO  BiJCYTHICTH KOH-
¢uikTy iHTEepeciB.

BHUKOpHCTaHHS IITY4YHOI'0 iHTEIEKTY
[Tix yac BimOOpy miTepaTypu Ta HaAMMCAHHS
CTaTTi HE BUKOPHCTOBYBABCSL.

IlepBuHHi 1aHi Ta MaTepiajin

[TpoBeneHo aHami3 cy4acHOi HayKOBOI JIiTepa-
Typu 3a 2021-2026 poku. ITomryk npoBoguscs 3a
KIIOYOBUMHU cioBaMu (neonatology, diagnosis,
newborns, ultrasound examination, effectiveness)
B HayKOMETpU4HUX 0a3zax «Scopus», «Web of
Sciencer, «PubMed». [lnst peranbHoOro aHaiisy
Oymo B1;[16paH0 20 mxepen, sKi BiCBITIIOBAIU
nuTaHHs mono poini Point-of-Care yasTpasByky
(POCUS) y panHilt 1iarHOCTHUIII KPUTUYHUX CTa-
HiB Y HOBOHAPO)KEHHX.

Indopmanist npo dpinancyBanus
PoGoTa BuKoHaHa 5K BIaCHA iHElleaTHBa aBTO-
piB, 6e3 101aTKOBOTO (piHAHCYBaHHS.

Bnecox aBTOpiB

3akpeBcbkuii A.M. — nu3aiiH AOCIiIKCHHS,
HAIMCAHHS Ta PEIAKIIis CTaTTi;

3akpescbkuii K.M. — Bi0ip marepiainy Ta aHa-
Ji3 JiTepaTypHUX JaHUX, HAIMCAaHHA Ta Oo(opM-
JICHHS CTarTi.
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IMPEAUKTOPHU TA HACJIIAKHU 3AJEXHOCTI BII EKPAHY
Y 310bYBAYIB BULIOI OCBITH

ITocoxoBa K. A., Yopaomunas A. B., [Iuga B. I1., Yepusimona B. B.

PREDICTORS AND CONSEQUENCES OF SCREEN ADDICTION
AMONG HIGHER EDUCATION STUDENTS

Kateryna Posokhova, Andrii Chornomydz, Victor Pyda, Valentyna Cherniashova

AHoTauis

AKkmyanvnicms. Y 363Ky 3 momanvhorw yugposizayiero ma nauGOM XpOHIUHO20 cmpecy 8 YMOBAX 60EHHO20
cmauy npobnema HaOMIpHO20 BUKOPUCMAHHA 2a0xcemig ceped Mon00i Habysae enobanvHozo macuimady. Mema oo-
CHLOJCEHHS — BUBHAYEHHS MYTbMUPAKIMOPHUX NPEOUKMOPIE Ma NOBEOIHKOBUX MAPKEPIE hopMY8atHs 3a1edHCHOCHE
8i0 expany y 3000y6auis suujoi meouuroi ocgimu. Mema pobomu: usHaueHHs MYTbMUPAKMOPHUX HPEOUKIMOPIE
ma noeediHKOBUX MAPKepPi8 (hOpMYBAHHSL 3A/LEICHOCHI 8I0 eKpany y 3000y6auie euuioi MeOUuHoi 0ceimu 3 ypaxy-
BAHHAM 2eHOEPHUX, BIKOBUX MA KOHMEHMHUX Oemepminanm yugpogoi nosedinku. Mamepianu ma memoou. Ilpo-
8e0eH0 Kpoc-ceKyiline obcepsayitine ounatin-onumyeanus 171 cmyoenma-meouxa (76,6% sncinox, 23,4% uonogixie)
3 guUKopucmanHam aoanmosanux onokie Ilxanu 3anesicnocmi 6io cmapm@pona (SAS) ma Tecmy na inmepuem-3a-
aedicnicmy (IAT). Pesynomamu ma ix 062080pennsn. Bcmanogneno cunvHuil RO3UMuUSHUL 36 130K MidIC 3A2ATbHUM
eKpaHHUM dyacom ma pieHem 3anedchocmi (r=0,620; p<0,001). Ieposa akmuenicmv 8UCHYNAE HAUNOMYHCHIUUM
npeduxmopom aouxyii (r=0,692), mooi sK uac y coyianbHux Mepexrcax He Mae CMmamucmuiHo 3HAYYW020 38 A3KY i3
sanexcuicmio (r=0,058). Yonosixu demoncmpyroms 00CMOGIPHO ULl PIBEHD I2POBOT 3AyUeHOCII MA 3A2anbHOT
3a1€AHCHOCTI, XOUA CYMAPHULL eKPAHHULL YAC MIdC CIamamu He 8iopizusacmucs. Bnepwe onucano gpenomen «yugpo-
801 AHO302HO311» — 610 '€EMHULL 36 SI30K MIJIC 00 EKMUBHUM PIBHEM 3ANEHCHOCE MA CYO 'EKMUBHOIO CAMOOYIHKOIO (1=
-0,286; p<0,001). Bucnosexu. 3anesicnicmo 6i0 ekpany mae Konmenmuo-oughepernyitiosanuil xapaxmep. Coyianvhi
Mepedci BUKOHYIOMb KOMYHIKAMUBHY QYHKYIIO («adanmusHa yudposizayiny), mooi aK iepi € OCHOBHUM MpUeepom
AOUKMUBHOI NOBEOIHKU, WO YCKIAOHIOEMbCS eCKANIZMOM Md NPOSPECUBHOIO BMPAMOIO CAMOKPUMUYHOCHII.

Knrouosi cnosa: 3anesxicuicms 6i0 ekpamy, inmepHem-aouxkyis, eKpanHuil 4ac, yupposa ano302HO3isA, CmyoeHmu-
MeOUKU, ecKanizm, adanmuena yughposizayis.

Abstract

Background. Due to widespread digitalization and the effects of chronic stress under martial law, the problem of
excessive gadget use among youth has become a global concern. The study aimed to identify multifactorial predictors
and behavioral markers of screen addiction among medical university students. Purpose — to identify multifactorial
predictors and behavioral markers associated with the development of screen addiction among undergraduate
medical students, taking into account gender-, age-, and content-related determinants of digital behavior. Materials
and Methods. A cross-sectional online survey of 171 medical students (76.6% female, 23.4% male) was conducted
using adapted modules of the Smartphone Addiction Scale (SAS) and the Internet Addiction Test (IAT). Results.
A strong positive correlation was found between total screen time and the level of addiction (r=0.620; p<0.001).
Gaming activity emerged as the strongest predictor of addiction (r=0.692), whereas time spent on social media
showed no statistically significant association with addiction (r=0.058). Men demonstrated significantly higher
levels of gaming engagement and overall addiction, although total screen time did not differ between genders. The
phenomenon of «digital anosognosia» is described for the first time: a negative correlation between the objective
level of addiction and subjective self-assessment (r=-0.286; p<0.001). Conclusions. Screen addiction has a content-
differentiated nature. Social networks perform a communicative function («adaptive digitalization»), while games
act as the primary trigger of addictive behavior, accompanied by escapism and a progressive loss of self-criticism.

Key words: screen addiction, internet addiction, screen time, digital anosognosia, medical students, escapism,
adaptive digitalization

1. Beryn
Macosa 1u¢poBizaiisi HOBCIKACHHOTO KUTTS

colfiajgbHa Tpymna BUSBUIOCS OCOOIMBO Bpa3iu-
BHUM JIO IIbOTO TMPOIIECY Yepe3 MOETHAHHS KiJThb-

BIIPOJIOBXX OCTAHHBOTO JECATHIITTS TpaHcdop-
MyBaJia XapakTep B3a€MOJIl JIOIWHU 3 TEXHO-
JIOT1sIMH, TIEPETBOPUBIIN CMapTPOHH Ta IHTEP-
HET 13 JIONTIOMIKHUX 1HCTPYMEHTIB Ha HEBI1J €MHI
€JIEMEHTH COILllaJIbHOI Ta KOTHITMBHOI 1JI€H-
THYHOCTI Ccy4dacHOi Mouofi. CTYIeHTCTBO SIK

© IMocoxosa K. A., Hopnomuns A. B, Iluga B. I1., YepHsimosa
CrarTs NOMMPIOEThCS HA YMOBAX JILEH311 BIAKPUTOTO JOCTYITY

KOX KOHBEPreHTHMX UHWHHHUKIB: MaKCHUMaJbHOI
TEXHOJIOT1YHOI 3aTy4eHOCTI, IHTEeHCUBHOIO aKa-
JEMIYHOrO Ta IICUXOEMOLIMHOI0 HaBaHTaKEHHS,
a TakoX rnepeOyBaHHS Yy KPUTUUHOMY JUIsL op-
MyBaHHS 0COOMCTOCTI BiIkOBOMY Jiarna3oHi [ 1, 2].
Ha neperuHi nuX YMHHUKIB BUHUKAE (EHOMEH,

B. B., 2026
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KM y CydyacHi HayKOBiH JiTepaTypi HO3Ha-
YaeThCSl TEPMIHAMH «3AJIEKHICTh BiJ EKpaHy»
(screen addiction) abo «mpobiaemMaTHyHE BUKO-
puctanus cmaptdona» (problematic smartphone
use, PSU) — cran, mo xapakrepusyeTbcsi BTpa-
TOIO BOJILOBOTO KOHTPOJIIO HAJl 4aCOM Ta Xapak-
TEPOM IHUPPOBOi aAKTHBHOCTI, (HOpMYyBaHHIM
CUH/IPOMY BIIMiHU Ta Ae3aJanTUBHUMH HACIi/-
KaMU JUISL [ICHX1YHOT'O 3/:[0p013’;1 1 coLiaJbHOIO
¢dyHKIionyBaHHS iHAUBIAA [3, 4, 5].

Eninemionoriuni MACIITa0H LOTO SIBUIIA
HaOynu DI00aNbHUX O3HAK 1 TPOJOBXKYIOTH
spocrard. CuCTeMaTH4Hl OIISAM Ta MeTaaHa-
JIi31 OCTAaHHIX POKIB [IEMOHCTPYIOTb, LIO 3Be-
JICHa IOLIMPCHICTH IHTEPHET-3aJIEKHOCTI Cepes
CTYACHTIB YHIBEPCHUTCTIB y CBIiTI csirae 41,8%
(2], a cepen CTYACHTIB MEIMYHUX YHIBEpCHUTE-
TiB el MOKA3HUK OL[IHIO(-ZTBCSI Ha plBHl 30,1%
[21]. 3a naHMMH BITYM3HSHUX ABTOPIB, MOLIH-
PCHICTh IHTEPHET-3AJIKHOCTI Cepei MiUITKIB
Ta MoJoAl B YKpaiHi csrae 52%, 10 CYTT€BO
MIEPEBUIIYE CEPEAHbOEBPONIECHCHKI TOKA3HUKHU
[34]. s rpyna € 0cOOIMBO BaXKIJIUBOIO JUISI IIPO-
(binakTMYHUX IHTEPBEHUIN, OCKUIbKH MaiiOyTHI
KIIHILKMCTH, SIKI caMl CTPaXIaloTh BiJ Ludpo-
BOI a/JuKIii, MAaTUMyTh OOMEXEHI MOXJIHUBOCTI
JUIsL e(CKTHBHOIO KOHCYJIBTYBAHHS IALI€HTIB
[6]. HocnimkenHst cepen CTY/CHTIB ME/ICECTPHH-
CBKHX CIICLIAIbHOCTEH MIATBEPAMIN 3HATY I
3B’A30K MK IrPOBOIO 3aJISKHICTIO Ta HHU3KOIO
coLiaJIbHO-AeMOrpadivHAUX I IOBEAIHKOBUX YHH-
HuKiB [7]. Llnpposa 3a1exkHICTb Cepesl CTYACHTIB
KOJIG/DKIB aCOLIIOETECS 3 TPUBOKHICTIO, Aempe-
CI€10 Ta 3HWKEHHSAM aKaJeMIvHOi yCHimHocTi [ 1,
8].

AHaJi3 OCTaHHIX AOCTiIKeHb i nyﬁnilca-
uiii. 3 TCOPETUYHOI TOYKH 30Dy, [1aPAaCcOIbKOBI
orsian (umbrella review) ocranHix pokis [9]
Ta cucreMatudHi ornsaau [10] miaTBEpIKYIOTH,
1110 3QJICHKHICTD BiJl €KPaHy € MYJIbTU()AKTOPHUM
(beHOMeHOM 10 IHTErpy€e KOTHITUBHO-IIOBEIiH-
KOBHI, HEHpOOIOJOTriYHUN Ta COLiaJIbHO-IICHU-
XOJIOT1YHMI BUMIpH. KOTHITUBHO-TIOBEIIHKOBA
napaaurma aklUeHTye yBary Ha MeXaHi3Max
ecKari3My — BHKOPHCTaHHI LH(pPOBOro cepen-
OBHIIA 5K JI€3aJalTUBHOI CTpaTerii MoJoJIaHHs
CTpecy Ta yHUKHEHHS peanbHux npobiem [11].
BiTuu3HsHI JOCHIAHMKH TMiAKPECTIOIOTh, IO
nupoBa 3aJEKHICTh YaCTO BUHHUKAE SK KOM-
MIEHCATOPHUIN MEXaHi3M Ha TJIi eMOIIiITHOT HecTa-
OUIBHOCTI, TPUBOXKHOCTI Ta HE3AATHOCTI JOJaTH
KpHU30Bi CHTyauu[l2 13, 14]. HeitpoGiosoriyHi
JOCIIDKCHHS BKa3yIOTh Ha aKTUBALIIO Ko(ami-
HEPriYHOT CUCTEMH IIPH KOMITY/IbCHBHOMY BHKO-
PHUCTaHHI TajUKeTIB, WO (opMye HeHpoXiMiuHe
HiATPYHTS, IICHTUYHE MeXaHi3MaM CyOCTaHIii-
HUX 3a5exHocTeil [15, 16]. ABuie ingopmartiii-
HOTO TIEPEBAHTAXKEHHsSI Ta KOTHITMBHOI BTOMH,

SIKe B MAcOBIH KyJIBTypl OTpUMalo HasBy «brain
rot» (cioBo 2024 poxy 3a Bepcieto Oxford
University Press), BHacIioK CIIOKHBaHHS HaI-
MIpHOTO 00CATYy HU3BKOSKICHOTO OHJIaiH-KOH-
TEHTY, CTAJIO OKPEMUM TMPEAMETOM HAYKOBUX
muckyciii [17]. Tennepra ckianosa 3ajeKHOCTI
TAKOXK OTpHUMaJIa INIATBEPKCHHS: Y0JIOBIKHU 3HA-
YHO OLIBLIOIO MIPOKO CXMJIBHI 110 IrPOBOT K-
uii [5, 18], a nomipHa QyHKIIOHAIBHICTD CIM’T
Binirpae OyQepHy poib y (popMmyBaHHI 3ai1exk-
Hocri [19].

Crenu(piyHUM KOHTEKCTOM HAIIIOTO JIOCIHi-
JOKEHHSI € YMOBHM BOEHHOTO CTaHy B YKpaiHi,
IO CYTTEBO MOCHIIIOE PU3HKHU HHU(PPOBOI aguK-
uii. [Tumgropa LI1. Ta Poro3a A.M. [20] migkpec-
JIOIOTh, IIO 3 MOYAaTKOM 30pOMHOTr0 KOH(MIIKTY
BiJICOIrPH CTalW i 3HAYHOI YACTHHH MOJIOJI
OCHOBHHMM MEXaHI3MOM «BT€Ul BiJl PEaJbHOCTI»
Ta KOMIIEHCAIi MCHUXOTPaBMATUYHOTO JTOCBIAY.
Ilerpynbko O.B. ta Cinaesa O. [13] onucyrots
YOTHPHETAIHY ,Z[I/IHaMle dbopMyBaHHS 1HTEp-
HET-aJIUKII{, B SIKId MEPIIUMH «BUMHUKAIOTHCS
came pedrekcruBHI Ta caMoopraHizaliiai QpyHkK-
11ii 0COOUCTOCTI.

HesBakaroun Ha 3HA4YHY KUIBKICTh IMyOika-
[[i{d, Y HAyKOBiH IiTeparypi 3alUIIA€ThCA P
CYTTEBUX TPOTANUH: OUIBIIICTh TOCIHIIKCHb
PO3MIAAIOTE CEKPaHHWM dYac SK OJHOPIAHY
3MiHHY; MaJjl0 BUBUCHUM 3aJIUIIAE€THC PEeHOMEH
«u@poBOi aHO30THO3ID» — napaIoKCabHOro
Ae(iuuTy CAMOKPUTHYHOCTI B 0CI0 3 HAHBUILMM
piBHem 3anexHocti [21, 22]; Bl,ZlcyTHl poci-
JUKCHHSL  TIPEJMKTOPIB CKPAHHOI  3aJIEXKHOCTI
cepell BITYM3HSHUX 3100yBaviB BUIIOT MEAUYHOL
OCBITH B YMOBaX BOEHHOT'O 4acy.

Jane pociaimzkeHHsi 0a3yeTbesl HAa TaKHX
rinore3ax: (HI) 3aranbHUl eKpaHHUU dac
MaTHUM€ CWIbHHUNA TO3UTHBHHUMA KOPEISIIHHIIA
3B’530K 13 BUPAXCHICTIO NOBEAIHKOBUX CHMII-
TOMIB 3alexHOCTi; (H2) irpoBa axkTHBHICTh
BUCTYIIATHUME  HAMIOTYXKHILIUM  HE3AICHKHUM
MNPEIUKTOPOM  3aiekHOCTi; (H3) donoBikH
JICMOHCTPYBATHMYTb  3HAYHO  BHIIMIA piBeHb
IrpOBOI 3aJIy4CHOCTI Ta 3aJIEKHOCTI HOPIBHAHO
3 kinkamu; (H4) wmix daxtuunum oOcsrom
CKPAHHOTO 4acy Ta Cy0’€KTMBHOK CaMOOLIH-
KOIO 3alIe)KHOCTI ICHYBaTUME MapagoKCcaIbHUAN
BiJl’€EMHHIA 3B’SI30K.

Mera poGoTH — BU3HAYEHHS MyIbTH(AKTOD-
HUX TPEIUKTOPIB Ta MOBEAIHKOBUX MapKepis
(I)opMyBaHH;I 3aJIe)KHOCTI B/l €KpaHy y 3100yBa-
4iB BULLOT MEAMYHOT OCBITH 3 ypaxyBaHHsIM ICH-
JEPHUX, BIKOBUX Ta KOHTCHTHUX JETEPMIHAHT
U(PPOBOI NOBEIIHKH.

2. Marepiajin Ta MeTOAM J0CJIiIKEHHSA
[TpoBeneHo ogHoMoMeHTHE (3pi3oBe) obcep-
BalliiiHe JOCIIHKEHHS 13 3a]Ty4eHHIM 37100yBadiB
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BUIIO1 OCBITH TepHOMIILCHKOTO HAI[IOHAIBHOTO
Menu4yHoro yHiBepcurety imeni [.5I. TopOaues-
cbKoro. JlocnimkeHns 3niicHIOBanoCs y popmari
CYLJIBHOTO aHOHIMHOTO OHJIAl{H-aHKETyBaHHS
3 BukopucTaHHsaM miatgopmu Google Forms.
Kpurepii BKIIOUEHHS: CTaTyC aKTHUBHOTO 3710-
OyBaua ocBitu (1-5 kypcu). 3aranpHuii oOcsr
BUOipkU ckiaB 171 pecnoHAeHT: )KiHKH — 76,6%
(n=131), 4omosixn — 23,4% (n=40). Bikosi
Kareropii pPO3MOAUIMINCS HACTYIIHUM YHHOM:
16-18 pokiB — 21,6% (n=37), 19-21 pik — 72,5%
(n=124), nonan 21 pik — 5,8% (n=10). Po3mo-
ain 3a Kypcamu HayaHHs: I kypc — 15,8%, II
kype —21,1%, Il kypc — 52,6%, IV kypc — 2,9%,
V kypc — 7,6%.

OCHOBHHUM IHCTPYMEHTOM 300py JaHUX CIIy-
ryBajia aHKeTa, 110 0a3yBajacs Ha aJlallTOBAaHUX
ONoKax BaNiIM30BAaHUX MIKHAPOIHUX OIHTY-
BanbHUKIB: [llkanu 3amexHOCT BiJ cMapTdoHa
(Smartphone Addiction Scale, SAS; Kwon M. et
al., 2013) [23] Ta TecTy Ha iHTepHET-3aJICKHICTh
(Internet Addiction Test, IAT; Young K., 1998)
[5]. OnutyBanbHUK CKIIafaBCst 3 TPHOX MO,Z[YJIIB
COLIJIbHO-AEMOrpaiyHOro, MOAYJSA  OLIHKH
1apaMeTpiB eKPAHHOTO 4acy Ta MOAYIIS IACHTH-
(hixarii OBEAIHKOBUX NATCPHIB 3a/ICKHOCTI.

OuwiHKa TPUBAIOCTI EKPAHHOTO Yacy nependa-
yana AuQepeHLialio 3a LIIbOBUM NPU3HAYCH-
HSM (HaBYaHHs, HOBUHH, BIJI€O, I'PH, COLAlIbHI
Mepexi, ‘{HTaHHﬂ/HOIHyK) 3 OKpEMHM ypaxyBaH-
HSIM IIATE€PHIB BUKOPUCTAHHS y po00uYi Ta BUXI/HI
nHi. BiamoBiai ctanaapTusyBaiucs 3a Tpudab-
HOIO TOPSIKOBOIO IIKaio: 1 Gam — MeHie
1 rox; 2 6anu — Bixg 1 1o 4 rox; 3 Oaiu — mOHAN
4 ron Ha 100y. [TOBEIHKOBI CUMIITOMH 3aJIEK-
HOCTI ouiHoBanucs ananoriyno (1 — «Hikonmy;
2 — «lnomi»; 3 — «TaK/‘IaCTo») Ha ocHoBi cupux
6amniB PO3paxoByBaIHCs IHTErpaIbHi  LIKaJIH:
3araJlbHUM eKpaHHU# Yac (i3 J1iama3oHOM MOX-
JUBUX 3Ha4eHb Big 12 mo 36 OamiB) Ta Iikajia
BUPAKEHOCTI 3as1exkHOCTI (Bix 7 1o 21 Oana).

CratuctuyHa oOpoOKa MacuBIB JaHHX 31H-
CHIOBaJIacsi MOBOI mporpamysants Python
(Bepcis 3.12) 3 BUKOPUCTaHHIM cneu1an13013a—
HuX Oi0miorek pandas, numpy Ta scipy.stats.
3aCTOCOBYBAJIMCh METO/IM OMHUCOBOI CTAaTUCTUKU
(po3paxyHOK cepefHboro apupmernuHoro — M,

CTaHAapTHOrO BigxwmieHHs — SD, menianu — Me,
MiHIMQJIBHUX Ta MAaKCUMaJIbHUX 3HaYeHb — Min-
Max, aOCONFOTHUX Ta BIIHOCHUX YacTOT — n, %).
JIns BCTAHOBJICHHSI B3a€MO3B’S3KIB MK KiJIb-
KICHUMH 3MIHHUMH BUKOPHUCTOBYBaBCS Koedi-
uient xopensuii Ilipcona (r), a s NOPSIKOBHX
3MIHHHX — KoediuieHT paHroBoi kopessiuii Criip-
MeHa (rs). MiXrpynoBe HOpiBHSHHSA (30Kpema,
TeHJICPHUI aHai3) MPOBOAUIIOCS 3a JOMOMO-
roro HernapamerpuyHoro U-kpurtepito MaHHa—
Yirni. KputuuHuii piBeHb CTaTHCTHYHOI 3Ha-

gyymocTi (p-value) OyB npuiiHATHH Ha piBHI
p<0,05.

3. Pesyabraru. CTPYyKTYpa eKpaHHOIO 4acy
AHaniz  po3moAlly eKpaHHOro uvacy 3a
BUJIaMU aKTUBHOCTI BUSIBUB CYTTEBI BIIMIHHOCTI
3anexHo Big aHs TvokHs (Tabmuus 1). YV poboui
AHI JIOMIHYIOYOK0 (HOPMOIO LM(pPOBOi  aKTHB-
HOCTI € HaBYAHHSL: II0HA/ 4 TOX Ha 100y Ha HHOTO
Burpadarotb  50,3% pecnonnentis  (M=2,44;
SD=0,60). Coulanbm MEpexi MOCIIATh APYTy
nosuuito (M=2,03; SD=0,71), Toai sx irposa
AKTUBHICTb 3aJIMIIAE€THCS BITHOCHO PIIKICHOIO —
76,6% cTyneHTiB BUTpayaloTh Ha Hei MeHIIe 1 rox
(M=1,32; SD=0,63). YV BuxiaHi AHI CTPyKTypa
KapIWHAJIbHO 3MIHIOETHCS: aKaJeMiuyHA aKTHUB-
HICTb 3aKOHOMIpHO ckopouyerbes (M=1,81),
HATOMICTh couianbHi Mepexi (M=2,13) ta nepe-
s Bigeo (M=1,98) BUX0nsTh Ha MEPIIHIA TUIaH.
AHani3 3araJlbHUX [IKaJbHUX MOKA3HUKIB
BUOIpKM IOKa3aB HACTYyNHE: CepeiHii Oam 3a
[IKAJIOK0 3arajJbHOr0 EKPaHHOTO 4Yacy CKJIaB
M=20,74 (SD=4,66, Me=21,0; miama3oH Bij
13 1o 36 6aniB). Cepenniii 6an 3a HIKAIOO 3aIexK-
HocTi ckinaB M=12,14 (SD=2,87; Me=11,0; nia-
nmasoH Bix 9 no 21 Gana).
IToBeninkoBI MapKepH 3aJ1€KHOCTI
HaiinmommpeHimuM cuMOTOMOM — LU(POBOL
AIVKI(l1 BUSBUIIUCH CIPOOU PECTIOHACHTIB CaMO-
CTIMHO CKOPOTHUTH eKpaHHUi yac —48,5% Biamo-
Bimu «Tax» (M=2,36; SD=0,73). [Ipore ycmimi-
HICTh ITUX CTIPOO HE MaJia CTATHCTUYHO 3HAYY 01
kopesimii 3 ix wacroror (r=-0,072; p=0,349),
10 CBIAYUTH NPO 3HMXKEHHS BOJHOBOTO KOHTP-
omo. DakT perynspHOro HepeBUINEHHS 3aIuia-
HOBaHOTO 4acy («rpaB/OyB OHJIaliH JOBIIE, HIXK

Tabmums 1
Po3nogis ekpanHoro yacy 3a BuaamMm akTuBHOCTI (n=171)
Buj akTuBHOCTI Mpo6 | SDpo6 | %>4 pod M Bux | SD Bux | %>4 Bux
Hapuanus 2,44 0,60 50,3% 1,81 0,81 24,6%
CorianbHi Mepexi 2,03 0,71 26,9% 2,13 0,70 32,2%
[Tepernsin Bineo 1,72 0,65 11,1% 1,98 0,61 17,5%
UnTaHHA/TIOMYK 1,69 0,68 12,3% 1,84 0,70 17,5%
Irpu 1,32 0,63 8,8% 1,47 0,74 14,6%
Hosunun 1,15 0,49 5,8% 1,15 0,43 2,9%
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IUIaHYBaB») KOHCTaryBanu 23,4% CTy/eHTIB.
Hap’s3nmuBi aymku npo rpy BiazHadanu 14,0%
ONUTAHMX, & 3aCMYYCHHS Yepe3 HEMOXKIIHUBICTbH
rparu (CHHILpOM Biamian) — 11,1%. Mix numu
JIBOMa CHMOTOMAaMH{ BUSIBICHO IYyX€ CHIIbHUI
nosutuBHUH 38’5130k (r=0,818; p<0,001), mo
IITBEPUKYE IXHIO BHYTPILIHIO KIIHIYHY y3ro-
mxeHictb. Kpim Ttoro, 52,6% peCHOH,[[eHTlB
PeryJsipHO BMHUKAIOTh BiJIGCOKOHTEHT Mij Yac ki
a00 BUKOHAHHS PYTUHHHX crpaB ((OHOBE CIO-
KUBaHHS KOHTEHTY).
Kopeasiniiinuii
3aJIesKHOCTI
HepeBlpKa F1HOT63I/I (H1) nixreepauna cuib-
HUI1 [IO3UTUBHUI 3BS30K MIX 3arajlbHUM €KpaH-
HUM YacOM Ta CyMapHOIO ILKaJOO 3ane>KH00T1
(r=0,620; p<0,001). ITpuxmeTHo, 110 Leii 3B’ 530K
1A BI/IXI,Z[HI/IX nHiB (r=0,663) BUSABHUBCS MillHI-
M, Hi aiist podouux (r=0,522). I'imotesa (H2)
TAaKOK OTpUMaJla TEPEKOHJIMBE CTaTUCTHYHE
MiATBEP/UKECHHS: IrpoBa aKTHBHICTh BHCTYIIAE
HANMOTY)XHIIIMM TPETUKTOPOM 3aJEKHOCTI K
y poboui (r=0,692; p<0,001), Tak i y BuxiaHi a#i
(r=0,653; p<0,001). IIpUHIMIOBO BaKJIMUBOIO
3HAX1JIKOI0 € BIJICYTHICTb CTaTUCTUYHO 3HAUY-
IIOT0 3B’S13Ky MDK 4acoM, NMPOBEJCHUM Yy COLIi-
aIbHUX MEpeXax, Ta 3arajJbHUM PIBHEM 3aJIeXkK-

HocrTi (r=0,058; p=0,449).

aHaJi3  NpeAuKTOpiB

I'engepni  BigMiHHOCTI
YCBiIOMJIEHOCTI»

3acTOCYBaHHs HENApaMETPUIHOTO KPUTEPIto
ManHa-YiTHI JO3BOJUIO anBepﬂI/ITM rinoresy
(H3): 90710BiKM BUTPa4alOTh JOCTOBIPHO OiJIbIIIE
yacy Ha irpu y poboui (M=1,88 mporu 1,15;
U=3970; p<0,001) Ta BuxigHi xai (M=1,98 mpotu
1,31; U=3684; p<0,001), a Takox MaroTh 3Ha-
YHO BHIIMHA 3arajbHUH piBEHb 3aJIEKHOCTI
(M=14,32 mporu 11,47, U=3772; p<0,001).
BonHouac 3aranpHa TPUBANICTh €EKPAHHOTO Yacy
MDK CTaTsIMU  CTATUCTHYHO HE BIJPI3HSETHCA
(p=0,141). Ile cainuuts npo Te, 10 TeHepHi
BIZIMIHHOCTI MQIOTh SIKICHUH (KOHTGHTHI/II/I) a He
KUTBKICHHUH XapakTep.

lmoteza (H4) TakoX TOBHICTIO ITiITBEp-
JWiaca: BHUSBIEHO CTaTHUCTUYHO 3Ha4YYILIUi
BiJl'’EMHHI 3B 30K MiX 00 €KTUBHUM piBHEM
3aJIe)KHOCTI Ta 3JAaTHICTIO JI0 a/IeKBaTHOI camo-
omiaku (r= -0,286; p<0,001). Lleii denomen
BKa3ye Ha MPOIPeCHBHY «UM(pPOBY aHO30IHO-
3110» — 31 3pOCTAHHSIM 3aJIy4CHOCTI y BIPTyaslb-
HUU TPOCTIP CTYACHTH BTPAYAOTh KPUTHIHICTH
JI0 BJIJACHOTO CTaHy.

OOroBopenHsi. 3arajbHHMil eKpaHHMIl 4ac
SIK MPeANKTOP 3ajexHocTi. Bussnennii cuisp-
HUH MMO3UTHUBHUHN 3B’ 30K MiXK 3arajJbHUM €KpaH-
HUM YacOM Ta CYMapHOIO IIKAJIOK0 3aJIeKHOCTI

Ta «Mmapaiaokc

Tabmurs 2

IToBeninkoBi cHUMIITOMM 3aJ1€:KHOCTI Bix ekpany (n=171)

‘ Cumnrom M ‘ SD ‘ «Hixomm» % ‘ «Inomi» % ‘ «Tax» % ‘
CripoOu CKOPOTUTH Yac 2,36 0,73 12,3 39,2 485
YemimHicTh crpob 2,35 0,65 8,8 48,0 433
['paB noBIIE HiXk MIaHYBaB 1,65 0,91 58,5 18,1 234
Brpara inTepecy 1o odmaitn 1,57 0,71 55,0 33,3 11,7
Kondmixtu yepes expaHHuii yac 1,47 0,70 64,3 24,0 11,7
Hag'si3nuBi gymMku 1po rpy 1,40 0,79 74,3 11,7 14,0
3acMyueHHs 6e3 Tpu 1,35 0,71 76,6 12,3 11,1

Ta0muis 3

Kopensiuiiinuii anami3 npeInKTopiB mKaIu 3ajae:xxHocti (n=171)

IIpenukTop r p Cuuia 3B'913Ky
3aranbpHUN eKpaHHUH Yac 0,620 <0,001 CunpHui
Expannuii yac (BuxiaHi) 0,663 <0,001 CunpHHA
Expannuii yac (po6oui) 0,522 <0,001 Cepenniit
Irpu (po6oui aHi) 0,692 <0,001 CusbHui
Irpu (BuXimHI JHI) 0,653 <0,001 CusbpHUH
Hag's3muBi TyMKH NIPO TPY 0,773 <0,001 CunpHui
3acMydeHHs 0e3 rpu 0,724 <0,001 CunpHuit
Brpara inTepecy 1o oduaitn 0,569 <0,001 CepenHiit
CorrianbHi Mepexi (poboui) 0,058 0,449 BincyTtHii
3aranpHui ac <> CaMOOoIliHKa —0,286 <0,001 CrnaOkwid (—)
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Tabmuus 4
I'enpepni BizTMiHHOCTI y MOKa3HUKAX eKPAHHOI'O Yacy Ta 3aJie:kHocTi (n=171)
Iloka3zHuk Yon. M You. SD Kin. M Kin. SD | Kpurepiii U | p-3HaueHHs
Irpu (po6oui) 1,88 0,79 1,15 0,46 3970 <0,001
Irpu (BuxinHi) 1,98 0,89 1,31 0,61 3684 <0,001
[IIkana 3ay1€KHOCTI 14,32 3,71 11,47 2,17 3772 <0,001
iggaﬂ“‘” CXpAtHHH 22,60 7,51 20,17 3,18 3019 0,141

(r=0,620; p<0,001) MOBHICTIO Y3TOMKYETHCS
3 pe3ylnbTaTaMd MacIITaOHUX MDKHAPOIHUX
JOCTIKeHb: 3Be/IeHa MOLIMPEHICTh IHTEpHET-
3aJISKHOCTI Cepell YHIBEPCUTETCHKUX CTY/ICHTIB
y cBiti nepesuuye 41% [2], a ungpposa sanex-
HICTb cepell 3100yBadiB OCBITH MILHO acOLiHo-
BaHa 3 TPMBOXHICTIO, COLIAILHOK 130JILI€EI0
Ta 3HIDKEHHSM aKaJeMiqHOi YCHIITHOCTI [1 8].
lapaconbkouit oty Han Y. et al. [9] ixen-
TH(IKYBaB TPUBOXKHICTb, JENPECII0 Ta HU3bKY
CaMOOLIHKY sIK HPOBIAHI IHAMBIAyallbHI Hpea-
MKTOPH LI(POBOI 3aI€KHOCTI, IO MiAKPECITIOe
il mmboky mneuxocoLiaibHy npupony. OnmHak
BO)XJIUBO HAroJIOCHTH Ha SIKICHIM BIIMIHHOCTI:
HE BeCh €KpaHHUH Yac € OJIHAKOBO MATOTCHHUM.
HaBuanbHa akTUBHICTB, IO JOMiHYy€e y poOodi
IHI, HE € CaMOCTIHHUM IPEIUKTOPOM 3aIIeK-
HOCTI — Ha BI/IMIHY BiZL irpoBOi. I1e y3rojmkyerbes
3 KOHLENUISIMH «CHeUM(pITHOTO» Ta «reHepai-
30BaHOI0» MAaTOJIOTIYHOTO BUKOPUCTAHHS LUQ-
poBoro cepenosumia [13, 22]

IIpuMiTHO, 110 eKpaHHMI Yac y BHUXiIHI JHI
JIEMOHCTPY€ BHIIY KOPEISIII0 13 3aJeKHICTIO
(r=0,663), H1>Kyp060q1 (r=0,522). V Buxinui aHi
3HHMKA€ CTPYKTYPOBAHUMN aKaJeMi4HUN KOHTEKCT,
IO CIIyT'y€ TPUPOTHUM 30BHILIHIM PeryisiTo-
POM TOBENIHKH, 1 HU(ppPOBa aKTUBHICTH HAOyBae
OLIBII KOMITYTLCHBHOTO Xapakrepy. Lle miareep-
JDKYETBCS. MDKHApOJHUMHU JIaHUMH: HECTpPYK-
TYpPOBaHHUH BUIBHUHN Yac € OJHUM i3 KIFOYOBHUX
KOHTEKCTyallbHUX TpUTepiB MaHi(ecTarii agux-
TUBHOT MOBEIHKY [9, 24].

JAu¢epenniiioBanuii aIUKTUBHUHA MOTEH-
uian: irpu vs couianabHi Mepe:xi. Pizkuii koHTp-
acT MK MOTY)KHAM aJMKTHBHUM I[OTEHUIANOM
irpoBoi akruHocTi (r=0,692) Ta BiACYTHICTIO
3HAUYYIIOrO 3B’5I3KYy MDK YacOM Y COLUaIbHHUX
Mepekax i piBHeM 3anexHocti (r=0,058) 3aciy-
TOBY€ JIETAIbHOTO OCMHUCIEHHs. IrpoBa 3anex-
HICTh O0’€KTHBHO TIOB’S3aHa 31 3HUKCHHSIM
aKTUBAIlil Me30JIMOIYHOI CUCTEMH BHHATOPOIH
— HelpobiosorivyHIM cy6CTpaT0M o0 € aHa-
JIOTIYHUM JUIS XIMIYHHAX a;:uzncum [16]. Bigmo-
BITHO 110 cy4yacHux KpurepiiB DSM-5 ta ICD-
11, irpoBmii po3naa Kiacu]iKyeTbcs 3a TUMH
caMuMu (pyHIAMEHTAIBHUMH O3HAKaMU: BTpaTa
KOHTPOJIIO, MPIOPUTETHICTb, CHUHAPOM BIAMIHH
[3, 25]. BusiBieni HaMu Ay>ke CHIIbHI KOpEIsLii

MK HaB’S3TUBUMH JIyMKaMH IIPO TPy Ta 3aCMy-
yeHHsAM Oe3 Hei (r=0,818; p<0,001) e npsimum
CMIIIPHYHUM MIATBEPUKCHHSIM HAABHOCTI LIHX
KIIIHIYHIX KOMIIOHEHTIB Y CTYJCHTIB.

SBume iHdopMaIiifHOr0 mepeBaHTAXKECHHS
Ta KOTHITUBHOI BTOMH, SIK€ B MAacOBil KyJbTypi
oTpuManio Ha3By «brain rot» (cmoBo 2024 poky
3a Bepcieto Oxford University Press) Bracmi-
JIOK CIIO)KMBAaHHS HAJMIPHOTO OOCSTY HU3BKOS-
KICHOTO OHJIaiH-KOHTEHTY, onricane Giil M. [§]
1 cTas10 BKpai nomupeHum cepes Mosozi. Ipore
Halll JaHi JOBOJSATH: COUIaNbHI MEpexi i
CY4acHUX CTy,Z[eHTlB (byHKLIOHYIOTH TIEPEBAXKHO
HE SK a/IMKTUBHUIL areHT, a sk 0a30BHi IHCTPY-
MEHT COLiaJIbHOI KOMyHiKalil. My npornoHyemo
KOHLCTyaJli3yBaT 11e K «afalTUBHY U1(ppOBi-
3allil0 COIIAJILHOTO MPOCTOPY»: B YMOBax TpH-
BaJOr0 JWCTAHIIMHOTO HAaBYaHHS Ta BOEHHOL
13011111 OHJIAWH-KOMYHIKAI[isl BUKOHYE YKHTTEBO
HEOOXiHY MIATPUMYIOUY, & HE JIe3aJaNTHBHY UM
3aMiHIOO4y QyHKIo [13, 26].

Eckanism i «umppoBa aHO30rHO3ifA» fAK
cucreMoTBipHi  MexaHisMu. lleHTpanbHUM
TICUXOJIOTIYHIM MEXaHi3MOM, 10 00’€IHy€e BCi
BUSIBIICHI HaMU 3aKOHOMIPHOCTI, € eCKari3Mm.
JLII. XKypaBmboBa Ta O.B. Kaminceka [11]
JICTANIbHO ONHUCYIOTh MEXaHi3MH (OpMyBaHHs
3aJIKHOCTI  BiJl OHJIANH-IIOp: HACIIyBaHHS,
eMOLIHHE 3apaXeHHs Ta MPOEKLio ppycTpoBa-
HUX TIOTPEO y BIpTyasbHe cepenosuiie. B OCHOBI
3aJIeKHOCTI JICKUTh CIPUHHATTS irpOBOTO IMPO-
CTOpY sIK C)epH, Jie 0OCOOMCTICTE OTPUMYE HeJl0-
CTYMHI B_pealbHOMY KHTTI MOXKIMBOCTI CaMo-
peamisauii. O.B. Kawminceka [26] nonarkoso
MIKPECIIIOE, IO A/IMKLIS NPU3BOAUTE 1O IJIH-
OOKKX LIIHHICHUX ,ue(bopMaum nepeopieHTanii
BIJl PeaJIbHUX LUICH 10 BIPTyalbHHX, LIO TIOPY-
HIy€ 3AaTHICTb 10 IUIAHYBaHHS MaiOyTHBOTO.
B yMoBax XpOHIYHOTO IUCTPECY BOEHHOTO Yacy
i KOMIICHCATOPHI MEXaHi3MH HalyBaroTh 0CO-
OmuBOi iHTeHCcHBHOCTI [14, 20].

BusiBnenuit Hamu (heHOMEH «1uppoBOi aHO-
30rHo3ii» (r=-0,286; p<0,001) 3HAXOIUTH CBOE
TEOPETUYHE MIATPYHTS Yy IIECTH OOIIraTHUX
KOMITOHeHTax aaukiii 3a M. I'piddircom, cuc-
temaru3oBanux 1O.O. AceeBow [4, 22]: Hax-
IIHHICTb, 3MIHU HACTPOIO, 3pOCTAHHS TOJIEPAHT-
HOCTI1, CAMIITOMH BiIMiHU, KOH(IIKT 1 perUInB.
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3okpema, 3pOCTaHHs TOJNEPAHTHOCTI O3HAYAE,
o ocoba BTpayae 31aTHICTh Cy0’€KTUBHO OLli-
HUTU MacmTad BIACHOTO 3aHYpPEHHS y IHUQpO-
Buii pocrip. O.B. Ilerpynsko Ta O. Cinaesa [13]
3a3Ha4aloTh, 10 Ha Mi3HIX eTanax (opMyBaHH:I
aJuKLii MepIIuMU «BUMUKAIOTBCS» came ped-
JIEKCUBHI Ta caMooOpraHizamiiHi QyHKIii oco-
oucrocri. Lle Mae npsiMe mpakTHYHE 3HAYCHHS:
JUI CTYIEHTIB 13 «IHU(POBOIO aHO30THO3IEI0»
HEOOXIIHI HEe IPOCTO lH(I)OpMaLIII/IHl Oecinm,
a CTPYKTYpOBaHI [ICHXOKOPEKLIHHI [POrpamy i3
30BHIIIHIM MOHITOPHHIOM.

I'enpepni BigminnocTi. BusBneni ren-
nepui  BiamiaHOCTI (p<0,001) migTBEpmXKY-
10Th TinoTe3y H3 1 MOBHICTIO y3rOmMKYIOThCS
3 MDKHApOJHUMH JaHMMH. 30Kpema, Saglam
H. ta Turan N. [7] 3adikcyBanu IT0CTOBIpHO
BUIIUI piBEHb IrPOBOI 3aJICKHOCTI cepes CTy-
JICHTIB YOJIOBIUOI CTaTri y MeAu4HuX (Mexace-
CTPUHCBKHX) 3aKiaaax ocBitu, a Nwufo I.J. ta
Ike O.0O. [19] noka3zanu, IO FOHAKWA YacTiIle
JICMOHCTPYIOTb [O€/{HAHHS HEHPOTU3MY 3 JHC-
(YHKI[IOHAJIbHUMHU ~ CIMEHHUMH  TaTepHaMH,
IO € TOTY>KHUMH IMPEIUKTOPAMHU 3ane>1<H00Ti
I1.B. Kosupa ta B.B. Barpiii [18] nos’s3yr01b
L[0 3aKOHOMIPHICTb 3 HEHPOOIONOrYHIME 0CO-
OIMBOCTSMH 4OJIOBI4Oi J0()aMiHOBOI cCHUCTEMH
Ta YCTaJCHUMH COLIOKY/IBTYPHUMH MaTePHAMH
irpoBO{ MOBEAIHKHY.

IIpMHIMIIOBO BaXJIMBO, 11O 3arajibHa TPH-
BAJIICTh CKPaHHOIO 4Yacy MDK CTarsiMHu cCra-
TUCTUYHO He BiapisHsaeTses (p=0,141). JKinkn
IPOBOASATE 3@ CKPaHOM TaKy K KUIBKICTb
TOJMH, NPOTE iXHs aKTUBHICTH 30CEpEKEHA
Ha HaBYaHHI Ta KOMYHIKaIlii, TOJI K YOJOBIKH
3HAYHYy YacTKy 4acy BUTPaualOTh HA KOMIYJb-
cuBHHUI reiminr. Sk ninkpecnroe O.B. Kamin-
cpka [12], mpu OLiHII PU3UKIB BUPIIIATBHUM
€ HE cama KiJIbKICTh Yacy OHJIaifH, a CIeIH-
(piuna ncuxonoriyHa GyHKUIs, Ky BUKOHYE Ta
9y iHIIa U(PpPOBa AKTUBHICTb.

Konrteker BoeHHoro crany. Orpumani
pe3ynbTatd HeoOXiTHO IHTEpHIpeTyBaTu 3 ypa-
XyBaHHSIM YHIKaJIbHOTO COLIAJIbHOTO KOHTEK-
CTy: JOCIH/DKEHHS NPOBOAMIOCA B YMOBax
TPUBAJIOTO BOEHHOTO CTaHy B YKpaiHi — Ge3mpe-
Le/ICHTHOT CHTyalii XpOHIYHOrO CTpecy Ta mpH-
MYCOBOI TOTaNbHOI LM(pPOBI3aLii KOMyHIKaL[ii.
O. ®enopuis Ta ciiBasropy [14] Hl,[[erC.HIOIOTL
1110 CaMe B yMOBaX COLIaJIbHO-CKOJIOTT4HOI KDH3H
MOIIMPEHICTh IHTEPHET-3aJICKHOCTI cepell yKpa-
iHCBbKOT Monofi csirae 52%, a pu3uku MaHidec-
Tanii agukiii cyrreBo 3poctators. LI1. ITumropa
1a A.M. Porosa [20] 3a3Ha4a0Th, 110 BOEHHUN
CTaH CIPHYHMHAE Y MOJIOAI CEPHO3HI ICUXOIIO-
TIYHI TPABMH, SKi CTHMYJIIOIOTH IOUIYK «BTedi
BiJl peaJlbHOCTI» y O€3MEeYHOMY BipTyaJbHOMY
IPOCTOPI.

4. BucHoBku

1. 3anexHICTh BiJl €KpaHy € BUCOKOIOLIUpE-
HUM TOJIIJETEPMIHOBAaHUM (DEHOMEHOM Ccepen
3m100yBaviB BUIIOI MEAUYHOI OCBiTH. BcTaHoB-
JICHO CUJIbHHMNA MPSMUN 3B’S30K MK 3araJbHUM
4acoM BUKOPHCTaHHS Ta/DKETIB Ta BHpaxKe-
HICTIO IIOBEMIHKOBHMX CHMIITOMIB aAuKIlI, IIO
niarBepkye rimoresy (H1) Ta minkom ysro-
JOKYETBCSL 3 TIOOQTBHUMH €I111eMiOIOTIYHUMU
TEHACHIIISIMH.

2. BusBneno nudepeHIiioBaHNA BIUIMB
[IbOBOTO  BUKOpHCTaHHS mpuctpois  (H2):
iIrpoBa aKTHBHICTh BHUCTyNAa€ HAMCHUIBHILINM
OpeAUKTOpOoM (OPMYBaHHS 3aJIe)KHOCTI, TOAI
K Yac, IPOBEJIECHUH Y COLIabHIUX Mepexax, He
JIEMOHCTPY€E CTATUCTHYHO 3HAYYNIOTO MaToJIo-
ri4HOrO 3B’s13KYy. [[1s nmosicHeHHs wi€ei quxoTomil
3aIPOIIOHOBAHO KOHIEMIII0 «aJaNTHBHOI 1u¢-
poBi3aLii cOLIaIbHOIO IPOCTOPY».

3. IATBEpIKEHO HASIBHICTh T'€HICPHUX BiJ-
minHocTer  (H3):  4oNOBIKM  JAEMOHCTPYIOTH
IIOCTOBlpHO BUILLY IrPOBY 3aJ1y4CHICTh Ta 3arajib-
HUI PIBEHb 3aJICKHOCTI, NIpOTe 0€3 BIAMIHHOC-
Tell y cymapHiit TpI/IBaJIOCTl expanHoro vacy. Lle
CBIIYMTH PO SKICHUH (KOHTCHTHUH), @ HE KiJIb-
KICHUI XapakTep reHIepHUX MaTepHiB HU(POBOI
MOBEIHKH.

4. EMIipUYHO MiJATBEPPKEHO Ta OIHUCAHO
dbenomeHn «iudpoBoi ano3zorunosii» (H4): Buss-
JIeHUH Bia €MHMI 3B 30K MK (PAaKTHUHUM piB-
HEM 00’ €KTHBHOI 3aJIEKHOCTI Ta Cy0’€KTHBHOIO
CaMOOIIIHKOIO PECIIOH/ICHTIB BKa3ye Ha Mporpe-
CHUBHY BTPaTy CaMOKPUTHYHOCTI B Mipy MOIJIHU-
OJIEHHS aquKIl.

5. Otpumani JaHi OOIpyHTOBYIOTh HEOOXiJ-
HICTh BIIPOBADKCHHS Y 3aKJaJaxX BHINOI OCBITH
AudepeHLioBaHuX nporpam Uu(ppoBoi ririeHy,
SKI MaroTh OyTH OpIEHTOBAaHI Ha IIJABUILCHHS
CTPECOCTIMKOCTI Ta CTPYKTYpOBAaHUH IOBEiH-
KOBUH MOHITOPUHT JJISl CTY/ICHTIB IPYIH PU3HKY.
[lepcneKTUBHUMHU  HANpsIMKaMHd — HOAAJBIINX
HAYKOBHX PO3BIJOK € MPOBEACHHS JOHTITIONHUX
JOCIIDKCHb 13 3aCTOCYBAHHAM 00’€KTHBHOIO
TPEKIHTy (POHOBOTO CKPAHHOTO Yacy Ta BUBUCHHS
BILIHBY BUSBICHHX aTepHIB HA apXITEKTypy CHY
i akaJieMiuHy yCHilIHICTh MaiOyTHIX JIiKapiB.

IlepcnekTHBH NOAAJBIIUX JOCJTiAKEeHb.
3Bajkal0yM Ha OTPUMAaHI pe3ylbTaTh Ta BHB-
JeHui  (eHomeH «uH@pPoBOi aHO30THO3Ii»,
NEPCIEeKTUBH MOJAIBIINX HAYKOBUX PO3BIIOK
BOAYalOThCS y MEpexXoAl BiJl KpOC-CEKLIHHOTO
OU3aiiHy /0 JIOHTITIONHMX JOCHIKeHb 13
3aJlydeHHSM  NPOTrpamMHOro  3abe3meyeHHs
JIsl  00’€KTHBHOTO (POHOBOTO MOHITOPHHIY
ekpaHHoro wacy. lle 103BOIMTH  HiBENIO-
BarH Cy0’ €KTHBHI IOXMOKH CaMOOIMTYBaHHS
Ta BCTAHOBUTH WYiTKI [PUYUHHO-HACIIJKOBI
3B’SI3KH M1k LH(POBOIO MOBEIIHKOIO 1 CTPECOM.
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HacTynmHuM BaXJIMBUM KPOKOM € BHMBYCHHS
BILJIUBY BUSIBJICHHMX IaTE€PHIB KOMITYJbCHBHOTO
reiMiary Ha o6’eKkTuBHI (pi3i0J0TIUHI Ta aka-
JleMI4HI MapKepy 3/100yBadiB MEAUYHOT OCBITH:
apXiTeKTypy CHY, pIBEHb TPHUBOKHO-JCIpe-
CHUBHHUX PO3JIaJiB Ta cepe;[Hu/I 0an yCIilmHoCTI
(GPA, pesynbraru ninensiitnux icnutie KPOK).
VY mpakTU4HIN IOMKWHI HATAJIBHUM 3aBIaHHSIM
MocTae po3poOKa Ta KIiHIYHA Bani;[auiﬂ nude-
PCHLIHOBAHUX  I[ICUXOKOPEKLIHHUX MPOrpam
uu(poBOi Tiri€eHd, aAanToOBaHUX 10 YMOB TpH-
BaJIOTO BOEHHOT'O CTaHY.

Oo0me:xkenHss  gociaimkeHHs.  [enngepna
acumeTpis Hamoi BuOipku (76,6% KIHOK)
00’€KTHBHO BifloOpakae jemMorpadiuty creuu-
(biKy MEIUYHUX YHIBEPCHUTETIB, IPOTE BUMArae
00EpEKHOCTI NPH TEHACPHUX y3arajJbHCHHSX.
Takox BuOipka Aemio 3MmimieHa y 01K CTyI[eHTlB
TPETHOTO Kypey (52,6%), wo BiANOBigA€E MEPi-
Oy HalBHIIOIO aKaJIeMIYHOTO HABAHTAKCHH
(30Kpema, MiAroToBKa 0 JILEH31MHUX 1CTIHTIB
KPOK-1), 1o Moo BIUVIMHYTH Ha CTPYKTYpy
3arajgpbHOro ekpaHHoro uacy. OKpiM 1bOTO,
BUKOPUCTAaHHS METOAY CaMOOIUTYBAaHHS Tpa-
TUIIHHO MOKE MMPU3BOJUTH JI0 COLIIAIbHO Oaxa-
HUX BignoBiged. HapemTi, Kpoc-cexuiiHmi
JU3aliH JTOCIIJKCHHS J03BOJISIE KOHCTaTyBaTH
HasBHICTh KOPEJSIIiH, aje He Jla€ 3MOTU BCTa-
HOBHUTH CTPOT1 HMPUYMHHO-HACIIJIKOBI 3B’S3KH.
[To3a MexaMu HAIIOro aHami3y 3ajJUIIUIUCS
00’exTUBHI (hi3i0NOriyHi Ta akajgeMiuHi Map-
KepH — SKICTb CHY Ta cepeiHiil Oanm ycmim-
HocTl (GPA), 10 CTaHOBUTH MEPCHEKTUBY IS
MOJAJBIINX HAYKOBUX PO3BIJIOK.

KounduiixkT inTepeciB

ABTOpU 3asBIIAIOTH PO BIJICYTHICTH Oynb-
SKHUX MMOTEHIIHUX Y SBHUX KOH(IIKTIB 1HTEP-
€CiB, TIOB’SI3aHUX 13 TUTAHYBAHHAM JIOCJI1JKCHHSI,

300pOM Ta aHaJi30M JIaHMX, MiATOTOBKOIO PYKO-
MUCY Y HOro myOmiKawiero.

BHKOPHCTAHHS INTYYHOTO iHTEIEKTY

Y mpoueci MiArOTOBKM AaHOI CTAaTTi aBTOpH
BUKOPHCTOBYBAJIM IHCTPYMEHT IITYYHOTO 1HTE-
aexty Claude (Anthropic, mogens Claude Sonnet
4.6) 1u1st HAaMCAHHS Ta HAJIArO/XKEHHS KOy CTa-
TUCTUYHOTO aHasizy MoBoto Python, a Takox ams
pefaryBaHHs CTPKTypH HAyKOBOTO TeKCTy. Yci
CTAaTUCTHYHI Pe3yNIbTaTH, iHTepIpeTauii Ta Hay-
KOBI BUCHOBKH € BHKIIOYHO BIANOBI/AJIbHICTIO
aBTOpiB, BepU(IKOBaHI Ta MEPEeBIpEeHI HUMH
0cobucTo.

IlepBuHHi 1aHi Ta MaTepiajin

HaGopu mnepBUHHHMX 3HEOCOOIEHUX JaHUX,
3i0pani 3a gomomoror miardgopmu  Google
Forms, a Ttakoxx ckpuntu MoBoro Python, 1mio
BUKOPUCTOBYBAJIMCS [UIsl CTATUCTUYHOTO aHAJIi3Yy,
HE € 3arajlbHOJOCTYIIHUMH 3 MIPKyBaHb 30epe-
KCHHs KOH(IACHUINHOCTI PECIIOH/ICHTIB, aJie
MOXKYTb OyTH HajiaHi aBTOPOM JUISl KOPECTIOH/ICH-
1ii 32 OOTPYHTOBAaHUM aKaJEeMIYHUM 3alTUTOM

Inpopmanisi npo pinancyBanus
Jocaimxenns npoBoauiocs 0e3 3alydeHHsS
JIOZIATKOBOTO 30BHIIIHBOTO (hiHAHCYBAHHSI.

Bnecox aBTOpiB

ITocoxoBa K. A. (KoHIeIIIis Ta JU3aiH J0CITI-
JUKeHHSI, (hOPMYITIOBaHHS METU POOOTH, OCTATOYHE
3aTBEp/KEHHS CTarTi);

Yopuomua3 A.B. (aHani3 OTpUMaHUX JaHUX Ta
ix cratrcTiuHa 0OpOOKa, HATIMCAHHS CTaTTi);

[Mupa B.IL (minGip jitepaTypHUX DKepen 3a
TEMOIO POOOTH, HAIMMCAHHS CTATTi);

Yepnsiwosa B.B. (yyacts y npoBeseHHI Jocii-
JDKEeHb, aHAJTI3 JAHUX, pelaryBaHHs CTaTTi).
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KAPIIOBACKYJISIPHI MOJIi Y MALIIEHTIB I3 MHOXXUHHOIO
MIEJOMOIO OIJT YAC JIKYBAHHS IHTIBITOPAMU MPOTEACOM
(OTVISLJ JIITEPATYPH)

Camypa b. b., [lanacenko M. O., Camypa T. O.

CARDIOVASCULAR EVENTS IN MULTIPLE MYELOMA PATIENTS
TREATED WITH PROTEASOME INHIBITORS
(LITERATURE REVIEW)

Borys Samura, Maria Panasenko, Tetyana Samura

AHoTauis

AxmyanvHicms. Y3aeanvheno KuiHiuHI 0aHi w000 3aCMOCY8aHHA THIIOIMOPI6 NPomeacom y X60pux Ha MHO-
JHCUHHY MIENOMY 3 AKYEHMOM HA CNEKMP KAPOIOBACKYIAPHUX HEOAHCAHUX AGULY, WO CYNPOBOONHCYIOMb MAK) mepa-
niro. Okpemy y8acy npuodileHo MOLEKYISAPHUM | KITMUHHUM MEXAHIZMaM NPUSHIYEHHS NPOMeacom Y NAa3MaAmMUu4HUX
KIIMUHAX, A MAKONC NOMEHYIUHO WKIONUBOMY 8NAUBY YbO20 NIOX00Y HA KAPOIOMIOYUmMU ma eHOOmenianbHi Kaimu-
nu. Iliocymosano cyuacui yaenenms npo 0idzHOCMUKY ma 6e0eHHs KapOiomoKCUYHOCHI, N08 'a3anoi 3 ineibimopamu
npomeacom, a maKodiC OKPeCieHO MONCIUBE HANPAMU onmumizayii npoginakmuku ma HiKy8aHHs MAKUX YCK1a0-
HeHb. Mema podomu cucmemamusyeamu 6i00OMOCMI NPO KapOio8acKyIapHi nodii' y nayieHmia i3 MHOMCUHHOIO Mic-
JIOMO10, KL OMPUMYIOMb H2IOIMOPU NPOMeacom, ma y3a2aabHumu YuHHI nioxXo0u 00 ix MOHIMOPUHEY ma KopeKyii.
Mamepianu ma memoou. 30ilicHuIU HAPAMUSHUL AHANI3 PE3YTbINAMIE KITHIUHUX 00CTIONCEHb I PEECIPOBUX CHO-
cmepedicersb 3a 2003—-2025 poxu, sionosionux pexomenoayiti ESC / ASCO / EMN, a makodic ekchepumeHmanbHux
PpobIm, nPUCBIYEHUX MeXanizmam Kapoiomokcuunocmi ineibimopie npomeacom. Pezynoemamu ma ix o62oeopen-
Ha. Bemanoeneno, wo pusux kapoiosackynapuux nooitl 0codnueo 8UCOKUll y NAYieHmia i3 cepyeso-cyOuHHOW na-
MONOIEI, A MAKONC NPU 3ACMOCYBAHHI KapdinzomiOy, Havuacmiuie 0iazHOCMYIOMb ApmepialvHy inepmensiro,
cepyegy neoocmamuicmo i nopyuiennss pummy. Cepeod iMOGIDHUX NAMO2EHEMUYHUX TAHOK BUSHAYEHO NPUSHIYeH-
HSl NPOMEACOMHOI aKMUBHOCMI y Kapoiomioyumax, eHoomenianviy ouc@yukyiro ma posnaou asmoghacii. Cmawn-
dapmui cmpamezii 6edents KI0Ua0mMs CMpamu@ixayio pu3uky 00 no4amxy 1iKy8anHs, panne usnaienus BNP /
NT-proBNP, inousioyanizoearne uKopucmanus exoxkapoioepaghii ma Kopekyilo pexcumié 003y8arHs ma iH@ysii.
Bucnoexu. Heobxiono po3pobumu cman0apmu3o8ani npomoxonu npoQiiakmuky ma cnocmepeiceHHs 3a nayicH-
mamu, AKi ompumyioms ineioimopu npomeacom. Komnnexcruil nioxio 3a yyacmio kapoionoza, OHKoL02a ma 2ema-
Mon02a 0acms 3Mo2y MIHIMI3Y8amMuU Yacmomy i msNiCKiCMb KapOio8aACKYIAPHUX YCKAAOHEeHb 6e3 3HUNCEHHS eqheK-
MUBHOCHI iKY 8AHHA MHONICUHHOT MIETOMU.

Knrouosi cnosa: mnosicunna mienoma, in2ibimopu npomeacom, KapoiomoxkcuuHicms, kap@inzomiob, bopmesomio,
BNP.

Abstract

Background. This narrative review summarizes clinical experience with proteasome inhibitors in multiple
myeloma, with a particular focus on the pattern of cardiovascular adverse events (CVAEs) observed during
treatment. We highlight the molecular basis of proteasome inhibition in malignant plasma cells and discuss how
these pathways may inadvertently damage cardiomyocytes and endothelial cells. In addition, we provide an updated
overview of available strategies for the detection, prevention and management of proteasome inhibitor-related
cardiotoxicity and indicate areas where current practice can be improved. Purpose. To collate and critically
appraise data on CVAEs in patients with multiple myeloma treated with proteasome inhibitors and to summarize
practical recommendations for surveillance and clinical management. Materials and Methods. To collate and
critically appraise data on CVAEs in patients with multiple myeloma treated with proteasome inhibitors and to
summarize practical recommendations for surveillance and clinical management. Results. Patients with pre-existing
cardiovascular disease and those exposed to carfilzomib exhibit the highest burden of CVAEs, most commonly
hypertension, heart failure and arrhythmias. The proposed mechanisms include direct inhibition of proteasomes
in cardiomyocytes, endothelial dysfunction and impaired autophagy. Routine care pathways should incorporate
baseline cardiovascular risk assessment, early BNP / NT-proBNP monitoring, individualized echocardiographic
follow-up and timely adjustment of drug dose and infusion schedules. Conclusions. Harmonized prevention and
surveillance algorithms and close collaboration within cardio-onco-hematology teams are essential to limit CVAEs
while maintaining the therapeutic efficacy of proteasome inhibitor—based regimens in multiple myeloma.

Keywords: multiple myeloma, proteasome inhibitors, cardiotoxicity, carfilzomib, bortezomib, BNP.
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1. Beryn

Muoxunna Mienoma (MM) Hanexutb 10
HANMOMMPEHIMMX 3J0SKICHUX XBOpOO cuc-
TEeMU KPOBOTBOPEHHS 1 IOCIIAE apyre Micue
cepes reMaToNoTiYHIX Heorutasii y cBiTi [1]. 3a
JTAHUMH €BPOIEUCHKUX €MiIeMiONOTIYHUX CIIO-
CTEepEKeHb, MMOKA3HUK 3aXBOpoBaHOCTI HAa MM
CTaHOBUTH Maibxke 6 BunazakiB Ha 100 000 Hace-
JICHHS, @ CMEPTHICTh csrae 4,1 Bumaaky Ha
100 000 oci6 Ha pik [2].

3a ocraHHI JECATHIITTS BinOyn0Cs CyTTEBE
NIEPEOCMHUCIICHHS MAXOAIB 10 JiKyBaHHs MM.
BripoBa/pkeHHsl IHHOBALIHAX CXeM  Teparii,
CIPSIMOBAHMX Ha IUIa3MaTHYHI KIITHHU CIIPUSIIO
ICTOTHOMY MOKPAIUCHHIO MPOrHO3y JUIsl Talli€H-
TiB 13 AMCKPA3IAMHU IUIA3MAaTHYHUX KIIITHH, 0CO-
01MBO B pa3si BUKOPHCTAHHSA Cy4aCHUX KOMOiHO-
BaHHX PEXKUMIB.

Ha 3Miny TpaguuiiHuUM migxonaMm MpHHAILTN
6araToKOMIIOHEHTHI NMPOTUMIENIOMHI [IPOrpamH,
mo rmnependadand 3acTOCYBaHHS 1MYHOMOJY-
JIFOBAJIBHUX AreHTIB, IHTIOITOPIB IIpoTEacoM,
a TaKoX HU3KU TapreTHUX 3aco0iB, SK-OT eri-
TeHEeTHYHUX MOoAH(]IKaTOpiB 1 MOHOKIOHATBHUX
AQHTUTLT HOBOTO TOKOJIIHHS. 3amnpoBajKEHHS
3aCTOCYBaHHSI LUX TpENapariB CyNpOBOIKYBa-
JOCS TOCTYNOBUM IIiJIBUIICHHSM TPHUBAJIOCTI
Ta TJIMOMHM BIANOBIAI, IO IO3HAYAETHCA Ha
JTUHAMII BIDKMBAHOCTI: BIJIHOCHUH S-piaHUiA
MOKAa3HUK BW)KMBAaHHS 30UIBIIMBCA 3 Maiike
25 %y 1975-1977 pp. 00 52 %y 2008-2014 pp.
[HribiTopu mpoTeacoM MOCUTM KIIIOYOBE MiCIe
B TeparneBTHYHOMY anroputmi MM, iX mmpoko
3aCTOCOBYIOTh 1 B MOEJHAHHI 3 ayTOJIOrIYHOIO
TpaHCIUIaHTaLiero cToBOyposux KiIiTHH (ASCT),
1 B IHIIKUX KoMOiHaIigx [3].

HesBaxaroun Ha cyTTeBe 30UIBLICHHS TpPH-
BAJIOCTI JKUTTA TAIli€HTIB, iHTCHCHBHA IPOTH-
Mi€JIOMHA Teparrisi acoIiifoBaHa 3 BHHUKHEHHSIM
HOBHX IPO0OJIEM, 30KpeMa 301IbIIEHHSIM YaCTOTH
KapJiOBaCKyJSIPHUX YCKJIaIHEHb, IO I1CTOTHO
BIUIMBAIOTh HA MPOTHO3 1 MOXYTh OyTH NPHYH-
HOIO CMEPTHOCTI, 3yMOBJICHOI Teparti€eto [4].

TepMiHOM KapIiOTOKCHYHICTH y KOHTEKCTI
OHKOJIOT1YHOTO JIIKyBaHHS MO3HAYAIOTh MPUCKO-
PEHHS PO3BUTKY a00 JEKOMIICHCAIII0 CEepIEBO-
CYIMHHHX 3aXBOPIOBaHb, 1[0 BXE € B MAIli€HTA,
a TaKOX MPAMHUMI YIIKOKYBAJIBHHUI BIUIUB IIPO-
THITYXTHHHHX 3ac00iB HA CTPYKTYpy Ta q)yHKuiIo
cepiit i cyuuH. Lle MOHATTS BKIIFOYAE MWHPOKHii
CIIEKTP KJIIHIYHUX IPOSBIB: BIX apTeplanLHm
rinepreHsii, MCyHKIii MiOKapaa Ta 3acTiiHO]
CepLeBoi HEAOCTATHOCTI 110 IEeMIYHOT XBOPOOH
cepus, p13H1/1x THITIB apI/ITMII/I Tp0M6oeM60J11q-
HUX TIOJiH, JICCHeBOI IiNEePTEeH3Ii, ypaKeHH:
KJIAITaHHOTO arapary, NepukapIialbHUX peaKiii
1 IOpYIIEHb MO3KOBOTO, ITEPU(PEPUIHOTO KPOBO-
o0iry [5].

PanHe BHABIEHHS MAIlI€HTIB, CXWIBHUX [0
PO3BUTKY KapJiOTOKCHYHOCTI, € OJHUM 13 KJIIO-
YOBUX EJIEMEHTIB OE€3[EUHOr0 BEICHHS OHKOX-
Bopux [6]. KeplBHI/II_ITBa AMepI/IKaHCLKOFO
TOBapyucTBa KiiHIYHOI oHKonorii (ASCO) mpo-
OHYIOTb BHKOPHCTOBYBAaTH KOMOIHALIIO JIKY-
BaJIbHUX 1 MALIEHT-CIICHUDIYHAX KPUTEPIIB ISt
OLIHIOBaHHs PHU3MKY cepueBoi auchyHkuii [7].
3ayBaxuMo, W0 OUIBLIICTH Cy4acHUX JHOKa3iB
CTOCYETBCS nonyn;mm 13 NyXJAMHAMH  1HIIOT
JIOKaJIi3alii, i eKCIEPTHI rPyIH 3 KApAIOTOKCHY-
HOCTI HE 3aBXJM MalOTh BY3bKy I'€éMaToJIOTiuHY
creniasizarito.

KnacuyHi YUHHUKH PU3HKY, IK-OT IPOMEHEBE
YpaXKeHHS JUISHKUA CepIsl YU BHCOKA KyMyJisi-
TUBHA 71032 aHTPAIMKIIHIB, MAalOTh OOMEKEHE
3HAYeHHsSI caMme JUIsl MaiieHTiB i3 MM: ompo-
MIHEHHSI CepIlsl UM TMAaIllleHTaM MPU3HAYAI0Th
plIlKO a 3acTOCyBaHHs Kapdii3omiOy B KoMOiHa-
1ii 3 aHTPaLMKIAMU HE BXOJHTE JI0 3aTBEPIIKS-
HUX peXHUMiB Teparii [8].

Kpim TOro, 3HauHa dYacTuHa JaHUX MO0
KapIIOTOKCUYHOCTI 0a3yeTbcss Ha KIIHIYHUX
MOCHIIKEHHX, [I€ HauiCHTiB 13 TSOKKUMH cep-
LCBO-CYANHHUMH CYIYTHIMH 3aXBOPIOBAaHHSIMU
3a3BUYAll BUKIIOYAIHM, 1 € iCTOTHO OOMexye
MOXJIUBICTH MIPSIMOTO NIEPEHECEHHS Pe3y/IbTaTiB
y PYTUHHY NPaKTHKY.

Hespaxkaroun Ha 1[I OOMEXKCHHS, KIJIbKICThH
MOBIJIOMJIEHb MPO KapAiOBacKyJIsSApHI yCKJal-
HEHHS, MOB’s3aHI 3 HOBUMH NPOTUMIETOMHUMHU
3aco0amu, 30Kpema IHribiTopaMu MPOTEacoM,
noctiiiHo 3pocTtae. Lli npenaparu ctanu 6a30BUM
KOMIIOHEHTOM KOMOIHOBaHMX CXEM JIIKyBaHHS
MM, Tomy po3yMiHHS NPODiII0 iIXHBOT Oe3neKu
KPUTUYHO Ba)KJIMBE.

Hoci He po3polIIeHO BalliAOBaHI AITOPUTMH,
o jpaBand OW 3MOry dYiTKO Crparudikysaru
PHU3MK KapAIOTOKCHYHOCTI came B MAUI€HTIB,
KOTPl OTPUMYIOTh IHTIOITOPH MpoTeacoMm, Ta
JIETaIbHO PErIAMEHTYBAIU O TAaKTHKY BEICHHS
y pa3i BUHMKHEHHS KapiOBacCKyISIpHHUX MOJIH.
CaMme TOMy akTyaJIbHUM € y3arajibHEHHS HasiB-
HUX JIaHUX 1 (POpMYBaHHS IPAKTUIHUX PEKOMEH-
JAIii a7s Kapi0OHKOTeMaToIOT19HOT KOMaHJIH.

Mera poGortu. CI/ICTeMaTI/IByBaTI/I BIZIOMOCTI
PO KapAi0BACKYJISIPHI MO/ y MALIEHTIB 13 MHO-
KHHHOIO MI€TIOMOI0, SIKi OTPUMYIOTh IHTI0ITOpH
MPOTEAcoM, Ta y3aralbHUTH YMHHI ITiIX01H JI0 1X
MOHITOPHHTY Ta KOPEKLIi.

2. Marepiajaun Ta MeToan uocnizmcemm
IH(bOpMaLIII/IHI/II/I NOWYK Ul TiATOTOBKH
oMY 3AIHCHUIM Yy MPOBIAHMX HAYKOMETPHY-
HUX pecypcax, Lo lH,Z[eKcyIOTB Hy6nu<au11
3 MEJIMLMHM, KapAionorii, remaroinorii a papma-
kosorii. Jlo anamizy 3anydanu myoOmikamii 3 6a3
manux PubMed / MEDLINE, Web of Science
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Core Collection, Scopus, ScienceDirect, Google
Scholar, a Takox 3 o¢iniiiHuX caiTiB Mpodiiab-
HuX npodeciitnux ToBapucts (European Society
of Cardiology, American Society of Clinical
Oncology, European Hematology Association,
International Cardio-Oncology Society). Okpemo
nepensiany KIiHIuYHI peKoMeHalii, KOHCEH-
CYCHI IOKYMEHTH i1 OHOBJICHHSI MTO3UIIHHUX 3a5B
3 KapA100HKOJIOT11 1 MHOKMUHHOT MI1€JIOMH.

Jlo BUOIpKHM BKJIFOYAJHM CTATTi, IO OIMyOIIiKO-
BaHi nepeBaxHo B 2003-2025 pp., npucBsyeHi
IMTAHHSM 3aCTOCYBAHHS IHIIOITOPIB MPOTEAcCOM
y xBopux Ha MM Ta B SKHX ONMCAaHO Kapaio-
BACKYJSIPHI MOAI{, MaTo(i3ionoridni MexaHi3Mu
KapJ10TOKCHYHOCTI a00 cTparerii MOHITOPUHTY
i mpoiTaKTHKH.

Jlxkepena, 1O 3aJIy4eHO 1O JIOCIHIKCHHS,
aHaJli3yBalli 32 KUIbKOMA HalpsiMamu. Y Mexax
0101IOMETPUYHOTO MI/IXOy OLUHIOBAJIM JIHHA-
MIKy 1yOniKawiii 3a poKamu, IIPOBI/HI XypHAJIH
Ta IPyNU aBTOPIB, SKI HAMOLIBII aKTUBHO PO3-
POOIISIOTh TEMAaTHKY KapAiOTOKCHMYHOCTI 1HT101-
TOpiB IpoTeacoM. 3a JOIMOMOIO0 KOHTEHT-aHa-
Ji3y y3arajJpHIOBaIM 1H(OPMAIIO PO YaCTOTY
I CIeKTp KapaioBacCKyJSIpHUX MOAid, (akropu
PHU3UKY, BIIMIHHOCTI MK OKpEeMHMMH Iperapa-
Tamu  (Gopre3omib, Kapdinzomil, ixcazomid),
a TakoX IO 3alPOIIOHOBaHI MEXaHI3MH YIIKO-
JUKeHHsI Miokapaa ta cyaud. OkpeMo cucrema-
TU3YBaJM JIaHi, 1110 HABEJICHO B PEKOMEHAALIAX
ESC, ASCO, EHA / EMN ra IHIINX eKCIEPTHUX
JIOKYMEHTaxX IIOA0 cTparudikaiii KapAioBacky-
JSIPHOTO PH3MKY, JIFOPUTMIB MOHITOPHHIY Ta
BEJICHHS MALlI€HTIB, SKI OTPUMYIOTh 1HTI0ITOPH
MIPOTEACOM.

3Bakaroun Ha PI3HOPIHICTb JM3aliHY Ta KiH-
LICBUX TOYOK, IO BU3HAYCHO Y JIOCIIUKCHHSIX,
301CHUIM HapaTUBHUM, a HE KUIbKICHUH (MeTa-
aHAJITUYHUI) CHHTE3 pe3ynbTariB i3 (okycom
Ha KJIHIYHO pelieBaHTHI JJIsl Kap/1i0OHKOTEeMAaTo-
JIOT1YHOI IPAKTUKU TIOJTOKEHHS.

3. PesyabTaTn

KapnioBackymsipHi mofii mpu MHOKUHHIN Mie-
aoMmi. Kap;[iOBaCKynﬂpHi YCKJIaIHEHHS HaJIeKaTh
10 HalYacTIKMX NOOIYHUX e(pEeKTIB IPOTHILYX-
JAMHHOI Tepamii, 1 Aenami Oible JaHUX CBiJ-
4ath, IO CaMe BOHM MOXYTb OyTH Ba)KITHBOIO
IPUYHMHOIO [IEPENIACHOT CMEpPTI MALIEHTIB MiCIs
3aBepLUeHHs JiKyBaHHs [9]. Taki noaii MOXKyTb
BUHUKATH BHACHIOK Oe3MmocepeaHboi Kapaio-
TOKCHUYHOI il MPOTUPAKOBUX 3ac00IB, a TAKOXK
4yepes3 MPUCKOPEHH PO3BUTOK 200 EKOMIIEHCa-
LII0 CepLEeBO-CYIMHHUX 3aXBOPIOBaHb, 110 BXKE
Oynu B Malli€HTa, BHACTIIOK BIUIUBY TpPaauIliii-
HUX (akTopiB pusuky [10].

OCKinbKM MHOXHHHY Mi€oMy Haifgacrime
JIarHOCTYIOTh Y JIFOJIell MOXMJIOTO BiKY, 3HauHa

YaCTHHA IALI€HTIB HAa 4Yac BCTAHOBIIEHHS Jlia-
THO3y BXKE Mae apTepiallbHy TillepTeHsio, iuie-
MiYHY XBOpOOy Ceplis, CepLeBy HEIOCTaTHICTH
a0o iHWI cepueBo-CyauHHI cTanu. Lle 3ymositoe
BHIIMHA PH3UK KapAiOTOKCHYHOCTI BHACIIIOK
IHTEeHCUBHOI IPOTHMIEJIOMHOI Tepartii.

Oco6nuBoi yBaru nmorpeOyoTh XBOp1 3 MaHi-
(decToBaHMMHU CEpPLEBO-CYIMHHUMHU 3aXBOPIO-
BaHHSIMM B aHAMHE31: CepIIeBOIO HEAOCTATHICTIO,
ILIEMIYHOI0 XBOPOOOIO ceplst, LepedpoBacKy-
JSIPHUMH  ypakKeHHSMH. IMOBIpHICTH Kapio-
BACKYJISIPHOI TOKCHYHOCTI JIOAATKOBO I1JBHIILY-
IOTh TPAJULIHAHI (AKTOPH 3aTaTbHOIO PH3UKY:
LlyKpOBUH Jiiaber, rinepToHivHa XBopoba, auc-
JIIIAEMIS, — @ TAKOXK MONEPEHE 3aCTOCYBaHHS
AQHTPALMKIIIHIB, 1HTIOITOPIB MpOTeacoM Ta iMy-
HOMOJYJIIOBaJIbHUX npenaparis [11].

3a pesyibTaraMyd PETPOCIEKTUBHOTO JIOCHi-
JOKCHHSA, 10 sKoro 3amyuninu 32 193 marfieHris
13 BIIEpILIE A1arHOCTOBAHOIO a00 PEIMIUBHOIO /
pedpakreproro MM, y maiike 2/3 XBOpHX yxe
Ha CTapTi JIIKYBaHHs! BUSBIISUIM CEPLIEBO-CY/IMHHI
3axBoploBaHHi. Haifuactime JiarHocTyBanu
1IIeMigHy XBOpOOY ceplisl, pi3HI THIM apuUTMIii
1 3aCTiiHy ceplieBy HEAOCTATHICTS [12].

Cama MM Takox CTBOPIOE HU3KY JOAATKOBUX
YMHHHKIB PO3BUTKY KapAlOBaCKYJISPHUX IOJIH.
Timepkasbuiemis, HEIPKOBA TUCQYHKLIS, aHCMis
Ta KICTKOB1 ypa)XCHHs1, TUIIOB1 ISl i€l MaToio-
rii [13], MOXyTb CpUYMHATH a00 MOCUITIOBATH
CepLeBO-CyIMHHI TopyuieHHs. Tak, BHUpakeHe
MBUIICHHS PIBHS KAJIbBIIIF0 MOXKE 3yMOBIIOBATH
3arpo3iMBi apUTMii; XpPOHIYHA XBOPOOa HUPOK
aCOUIIOETHCS 3 MIABUILCHHAM KapaioBacKyJisp-
HOTO pU3HKY B 2—4 pa3u [14]; aneMito BU3HAYEHO
SK HE3aJIC)KHUN NPEAUKTOP CEepLEBO-CYIUHHHUX
MO [15] BOHA MOXC CIPUYUHATH PO3BHTOK
apUTMii 1 IIABUIUCHHS apTEPIaIbHOIO THCKY
[16]. ®opmyBaHHs apTEPiOBEHO3HMX LIYHTIB
y 30HaX KICTKOBHUX ypa)kK€Hb I0/IaTKOBO HaBaH-
TaXXye ceplie, 3yMOBJIIOIOUM CEpLEBY HEIOCTar-
HICTb 4H i IPOrpecyBaHHsL.

Y 4acTHHM MALIEHTIB 10 YPAKCHHS CEpL
NPU3BOJUTH BIAKIAJCHHS aMUIOILy, 1O YTBO-
PIOETBCA 3 TATOJOTIYHUX JIETKUX JIAHIIOTIB
imyHornoOyniHiB.  KiiHiuno — maHnidecTHHHA
AL-aminoino3 agiarHoctyroote y Mmaibke 15 %
xBopuX Ha MM, a cyOKIIiHIYHI aMiJIOiHI Aemo-
3UTH BUSBIISAIOTH Y TPETUHH MAIEHTIB MIPOTATOM
nepebiry 3axBoptoBanHsi [17]. Cepuese 3aiy-
YCHHS TIPH LIEOMY CYHPOBODKYETHCS PO3BHTKOM
XapaKTepHOi KapAloMionaTii 3 CepLeBO HEAo-
CTaTHICTIO, 10 MPOTPECYE.

quaCHi HEIHBAa3WBHI METOAM, 30Kpema
BU3HAYCHHs ~ OloMapKepis (BNP TPOIIOHIH)
1 pi3HI MOJAJILHOCTI Bi3yasizauii (exokapmio-
rpadis, cuHHTHrpa(bm) JIAI0Th 3MOTY BHUSIBIISITH
paHHI O3HAaKU CepleBOi TUCYHKII, OB’ A3aHOT
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3 aMinoimo3oM abo iHmMMH YUHHHKamu [18].
3Bakaroul Ha BHUCOKUH (HDOHOBUI KapjioBac-
KyJISIPHUH pU3UK y OlnbwiocTi xBopux Ha MM,
(popmyBaHHS rpyny NAUI€HTIB 13 JyXke BHCO-
KOIO IMOBIPHICTIO KapiOBACKYIIAPHHX MOl 10
T0YaTKy KapiOTOKCHYHOI Teparii € BaXKITHBOIO
CKJIQ/IOBOIO CTpATerii Oe3I1eYHOro JIKyBaHHSL.

OcobnuBy yBary ciin HpI/IIllJIHTI/I OL[HIO-
BaHHIO CIEIU(IYHUX PU3MKIB, IMOB’A3aHUX 13
3aCTOCYBaHHSM 1HTIOITOpPIB mpoTeacom (Oopre-
30Mi0, kap(hin3omid, ikcazoMil), 110 HUHI € OCHO-
BOIO 0araTbox cxeMm JiKyBaHHsS MM.

Ilarodizionoriuni  OCHOBU  KapJIOTOKCHY-
HOCTI, L0 IH/[yKOBaHa iHri0iTOpaMu NpOTEacoM.
Tormbene PO3YyMiHHSI MOJICKYJISIPHUX MEXaHi3-
MiB KapA10TOKCHYHOCTI 1HTIOITOpIB MpOTEacom
€ KJII0YeM JI0 CTBOPEHHs e€(EeKTHBHHUX cTpare-
rif mpoIaKTUKK Ta JIKyBaHHS I[bOTO YCKJIaJ-
HeHHs. J{OCNiPKeHHsI Ha EeKCIEepUMEHTaIbHUX
MOJIEJISIX HAa TBapUHAX IOKa3aJu: Kap(b1n30M16
BUOIPKOBO HAKOMIMYYETHCS B MIOKAp/l i CYTTEBO
npnrmqye IIPOTEaCOMHY AKTUBHICTb y Kapi-
anbHiii TkanuHi [19]. Kapaiomiountn ocobnuso
3a3HAIOTh TAKUX 3MiH, OCKIJIBKM HaJeXarb [0
Manonpom(bepaTnBHHx KITHH 13 BHCOKUM
pIBHEM [POTEACOMHOI AKTHBHOCTI MOPIBHSIHO
3 IHIMMA TKaHuHamu [20].

V mrazmarnuaux KinitnHax MM 6)101<ana po-
TEacoM IMPU3BOAUTH 10 AKyMYJIALIl Je(pEeKTHUX
1 peryisropHux OUIKIB B CHIOIUIa3MaTHIHOMY
perukymymi. Lle iHiliioe CTpec HenpaBHIbHO
3TOPHYTHX OUIKIB 1 3aIlyCK TEPMIHAIBHOT PeaKLil
Ha HBOTO, IO 3aBEPUIYETHCS AKTUBAIIIEIO ATIOI-
To3y [21].

opyuieHHs GLIIKOBOrO roMeocTasy CylpoBo-
JUKYETBCS YOPMYBAHHSM BEIMKUX arperaris, 110
€ TOKCUMHUMH ISl KIIITHHHUX CTPYKTYD i opra-
Hen [22]. Taki 6inkoBi KOHITIOMepaTH OTHCaHi
npu rineprpodivHiii 1 quaTaniiHiii Kapaiomio-
MaTisX, a TAaKOXK y TMAIli€HTIB 13 XPOHIYHOK cep-
11eBOI0 HepocTatHIicTio [23]. IuribyBaHHsS TIpo-
TEacoOM MOJKE 3MIHIOBaTH pPOOOTY CHUTHAIBHUX
KacKa/liB, 110 BiIIOBIAAIOTH 3a TilepTpopiuHy
nepeOyoBy MioKap/a, CHPHYUHSIOYH IATOJO-
TiYHy rinepTpodiro KapaiOMiOLHTIB.

Binomo, mo NF-kB BlIIlea€ POBIJHY POJIb
y NaTOreHe31 MHOXUHHOT MIi€JIOMH, 1 came 31ar-
HICTHb 1HTIOITOpIB MPOTEacOM BIUIMBATH HA IO
CUTHAJIbHY BICh JI)KUTh B OCHOBI iXHBOI IpO-
TUIYXJUHHOT 1ii [24]. LlutoTokcuyHuil edeKT
060pTe30Mily 100 MIEIOMHHUX KIITHH MOYaCTH
3yMOBJICHUM BTPYYaHHSM Yy HEKJIACUYHUH LIIAX
axtuBarii NF-kB [25].

Y KOPOTKOCTPOKOBIH IEPCIIEKTUBI Taka
Mo pikauist cnrHaery MOXE HaBiThb MarTu
KapiONpOTEKTOPHUH e(peKT, 0OMEeKYHOUH AIlol-
t03. OmHaKk TpuBaja akTuBauis abo aucpery-
it NF-kB y cepreBiii TkaHMHI acOLiIO€THCS

3 MPOTrpecyBaHH]IM PEMOJICIIOBAHHS, XPOHIU-
HUM 3allaJIEHHsIM, CTPECOM €HA0INUIa3MaTUYHOTO
PETUKYIYyMY Ta HAKOMMYEHHSM IOIIKOIKECHUX
KapIiOMIOILIUTIB, 1110 BPEUITI IPU3BOAUTH 10 PO3-
BUTKY CEpLIEBOi HEAOCTATHOCTI [26].

[Hma BakiMBa JIaHKA MATOTEHE3y OB’ s3aHa
3 aktuBaniero nusixy NFAT — xanpiuHeBpUH.
Ha mopensx mumeil i3 aecMiH-acoLiiioBaHOKO
Kap/1i0MiOMaTier0 BCTAHOBIICHO, 1[0 BUCOKI 03U
O60opTe30Mi0y MOXYTh TOCHUIIIOBATH AKTHBHICTH
IIbOTO KacKaiy, 1 1le MPU3BOAUTH 10 HECIPUAT-
JIMBOTO PEMOJIC/IOBAHHS i (popmyBaHHs 3aCTii-
HOI cepueBoi HepocTarHocTi [27]. V rocninax Ha
TBapUHAX NPUTHIYECHHS POTEACOM 6opTe3zomi-
6om a6o MLN-273 Gyio acouiiioBaHe 3 iucdyHK-
L€F0 JIIBOTO LUTYHOYKA, 30LIBIICHHSIM KUIBKOCTI
KapAiOMIOLMTIB i3 BAKyOJI3aLli€r0 LUTOIUIA3MH,
HOPYIICHHSAM (YHKIIIT MITOXOHAPIH 1 pO3BUTKOM
¢b16po3y miokapna [28].

Jis xapgin3omiby onmucaHo J0AAaTKOBI MeXa-
HI3MH KapJi0TOKCHYHOCTI, 30KpeMa aKTHBAIIiIO
PP2A Tta 1HakTHUBALiI0O HU3XIAHUX CUTHAIBHUX
HUISAXIB, IO HPU3BOIUTH 10 MOPYIICHHS aBTO-
tharii Ta anonrosy [29]. Lli edexrn He xapak-
TepHl Juis Oopre3omily, 1 TOMy IIACYMyBajH:
1HribiTOpH TPOTEAcOM MOXKYTh BiAPISHATHCS 32
CHEKTPOM 1 BUPAXKEHICTIO KapIiOTOKCUYHOI Aii,
110 JIOJJATKOBO YCKJIATHIOETHCS PI3HULICIO eKCTIIe-
PUMEHTAIILHUX MOJEICH.

EnporenianbHa qUCHYHKIIS — 1€ OJUH BaX-
JIUBUH HaToq)i3i0J10rquI/H71 KOMITOHEHT. Y Iari-
€HTIB, KOTPI OTPUMYIOTb Kapdiizomid, 4vacto
JUArHOCTYIOTh ~ apTepianbHy TilepTeHsiio Ta
BUSIBJISIFOTD 1HILI O3HAKM CYAMHHOI JHCyHKLI],
IO CBITYUTH MPO YpPAKEHHS CHIIOTG.HHO [30]
IToBinoMIeHHS PO TPOMOOTHYHY MIKPOAHTiO-
nariro Ha (GoHi Teparii iHridiropamu IpOTEacoM
JOIATKOBO IIATBEPKYIOTh CHCTEMHHI Xapak-
Tep EHAOTENAIBHOTO HOWKOKEHHS [31].

brokaja nporeacoM BIIMBA€ i Ha IIaJCHBKI
M’SI3M  CYOUHHOI CTIHKHM, 3MIHIOIOYH TOHYC
1 PEaKTUBHICTb: MOCHIIIOETHCS Ba30KOHCTPHUKILIS,
3HWXKYETbCS UYYTIMBICTH 1O Ba30AMWIATATOPIB
(30Kpema OKcHIy a30Ty Ta alleTHIXOoIiny) [32].

VY nocnigax Ha cBuHsX Tepanist MLN-273 npu-
3BoJMIA A0 «po3’enHanHs» eNOS, nmocuieHHs
OKCHUJIATUBHOTO CTPECy B KOPOHAPHHUX apTepisix
1 MOp(OJOTIYHMX 3MIiH Ceplld, 110 XapaKTepHi
JUISL TinepTpOdIYHO-PECTPUKTUBHOIO THITY Kap-
piomionarii  [33]. IMOBlpHO Taki MeXaHi3MU
MOXYTb PEali3oByBaTHCS I IpPH 3aCTOCYBaHHI
IHIIKX 1HT10ITOPIB MPOTEACcCOM in Vivo.

Kniniuna e¢exTHBHICTh 1 KapAiOTOKCHY-
HICTh 1HTiIOITOpiB TpoTeacoM. Karamituune
SIPO MPOTEACOMH CKIIAJAETHCS 3 YOTHPHOX Iell-
TaMEPHUX KUIClb, A€ [Ba BHYTPILIHI B-KiibLs
MICTSTh HPOTCONITUYHI aKTUBHI LeHTpH [34].
[Minoguawnmi B1, B2 1 B5S MaroTe KacmnazonoaioHy,
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TPUIICHHONOAIOHY Ta XIMOTPUIICHHONOIIOHY
aKTHBHICTb BIANOBIZHO, 3a0€3M1eUyH04H POTEO-
JUTHYHE po3LIeIUIeHHs. Bapiantu uux mixoau-
HULB y CKIajl imyHonporeacom (Bli, P21, B51)
BUSIBJIAIOTH Y JIM(OLMTAX | MOHOLUTAX Y Bif-
noBiAp Ha ctumyisimito IFN-y ta TNF-a. Mime-
HAMH JUlsl IHTIOITOPIB IPOTEAcoM, CXBACHHX
YIpaBiliHHIM 3 KOHTPOJIIO 3a SIKICTIO XapyoBHX
IPOAYKTIB 1 sikapcekux 3acobis CIIA (FDA),
AK-0T Oopre3omily, Kapdinzomily Ta ikcaso-
Mi0y, a TakoX HOBILIMX IIpenaparis, WO Iepe-
OyBaroTh Ha CTajil po3poOku (ompo3omid, mMapi-
30mi0), € 20S koHcTUTYyTHBHA mpoTeacoma 20S
iMyHOIpoTeacoma.

Bopre3omib — iHTibiTOp MpoTeacoM, 1o 3BO-
POTHO 3B’s13y€Thed 3 5 1 B51 MiJOAMHUIAME IMY-
HOIPOTEaCOMH [35]. EdexrusHicTs GopTe3oMiOy
B KIIHIYHIN NPaKTHLI [ATBEPDKCHO IBOMA KIli-
HiyHUME JocmikeHasMu 11 ¢azu — SUMMIT
ta CREST [36,37]. Ha mincraBi pe3yapTraTiB IUX
nocnimkenb y 2003 pomi FDA Hajana oopre-
30MI0y NPHUCKOPEHE CXBAJICHHS ISl JIKYBaHHS
NALIEHTIB 13 PELMAMBHOI ab0 pedpakTepHOo
MHOXHHHOIO MI€JIOMOIO, Y SIKUX 3aXBOPIOBAHHS
IPOrpecyBaio nicns Tppox abo Oible momnepe-
JUHIX JIHI} Tepartii.

Y 2005 poui 3miicHWIM KJIiHIYHE JOCTI-
moxenns 11 pasn APEX, y sikomy pesynsrarn
JIKYBaHHs 60pTe30M160M MOPIBHIOBAJIU 3 Tepa-
€10 BUCOKUMU JI03aMU JIEKCAMETA30HY — CTaH-
JAPTOM JIIKyBaHHS Ha TOi 4ac [37]. Pesyasrarn
LBOr0 MIDKHAPOJHOIO JOCIIDKCHHS IOKa3aJn
BULLY 4YacTOTy BIANOBiAl, 30UIBIICHHS Yacy
JI0 TIPOrPECyBaHHS Ta 3arajbHOI BHKHBAHOCTI
y rpyni 60pTe3oMily, HaBITh ITONPH T€, L0 MTOHA
62 % nawi€eHTIB 13 IPYNH ACKCAMETa30Hy mepe-
UM Ha JIIKYBaHHs 60pTE30MIOOM.

Ha migcrasi nux JlaHuX 6opte3oMil cTaB npe-
napaTtoM BHOOpY Ui JKYBaHHS PELUAMBHOT
MHOXHMHHOI Miesiomu, 1 B 2005 poui FDA cxBa-
auiia Moro Ui JiKyBaHHS HaI_IieHTiB 13 peuu-
JUBHOIO Ta pe(bpaKTepHoro MM micast Heeex-
TUBHOCTI OJiHI€I a00 OlIblue MONEPeiHIX CXeM
tepamii. 3romom, y 2008 pomi, FDA cxBamuna
BUKOPUCTAHHS 60pTe30Mi6y SIK [I09aTKOBOI Tepa-
1ii [py BIIEpIIC BUSABJICHIA MHOXHHHIN Mi€JIOMi
Ha MiacTaBl peByHLTaTlB nocaimkenas VISTA
[38]. Lle mocmimkeHHs Majlo 0COOIMBE 3HAYCHHS,
OCKUIBbKH MiATBEPANIIO e(heKTUBHICT KOMOiHAII{
VMP (6opresomi6 + mendanan + npeanizon) Ak
CTAHJApTy IHAYKUIMHOI Tepamii 1Sl MauieHTiB,
AKl HEe € KaHIuIaTaMu 10 ayTOJOTIYHOi TpaH-
CIUIaHTalii CTOBOYpOBHX KIITHH.

Y nocrynHiii Qaxosiif iteparypi Kiib-
KICTh  TOBIJIOMJICHb TIPO  KapJIOTOKCHYHICTb
O0opre3oMiOy OOMeX)eHa: OIMHCAaHO OKpemi
BUMAJKH PO3BUTKY CEpIEBOi HEIOCTAaTHOCTI
[39], immemiyHOi XBopoOu cepus [40] Ta moBHOI

an10BeHTpI/IKyJI$IpH01 6nokaau [41]. KameTOK-
CHYHICTb, TIOB’s13aHy 3 O0opTe30MiOOM, 3a3BUYAM
BU3HAUAIM TPU BHUIIUX KYMYJISITHBHUX J03aX
npemnapary, a 3a pe3yJbTaTaMH BEJIMKHX JIOCIi-
JOKEHb HE MIATBEPIKECHO KIITHIYHO 3HAYYITY Kap-
JIIOTOKCHYHICTD [42].

Mertaanaii3 MPOCHEKTUBHHUX JIOCIHIKEHb
II-1II ¢a3u i3 3anydeHHSAM MAI€HTIB 3 OHKO-
JIOT1YHUMH 3aXBOPIOBAHHAMHU (MHOXXMHHA Mi€-
JoMa, JiiMpoma, HeIPiIOHOKIITHHHHINA paK JIereH,
MakporioOyninemiss BanbreHcTpema, pak sieu-
HUKIB), @ TAKOX PETPOCIIEKTUBHUI aHaIi3 KITIO-
4oBUX BUIpoOyBaHb OopTe3omiOy mpu MM He
MOKA3aJIi CTATUCTUYHO 3HAYYIIOTO MiABUILECHHS
Kapai0TOKCUYHOCTI [43].

OCHOBHUM  OOMEXEHHSM IIMX  BEJIMKUX
JOCTI/KeHb € Te, 110 YacTHHa BUIIPOOYyBaHb HE
BKJIIOYAJIa YITKOTO BU3HAUYEHHS KiHIIEBUX TOYOK
II0JI0 CepLEBUX MOJii, 10 MOIIO MPU3BECTH J10
HEMOBHUX JIaHUX uepe3 BIJACYTHICTH iHQOpMa-
il Ipo CyIyTHIO Tepariio abo cepleBO-CyIuHHI
KOMOpPO1THOCTI.

MexaHi3M pEe3UCTEHTHOCTI A0 OopTe3omily
IOB’SI3yI0Th 31 3MIHOK eKcrpecii cyOoauHHLb
IIpOTEacoM [44]. Xoua komOiHOBaHa Tepamﬂ
MOXE IIIIBUIMTH Yy TJIMBICTb MIEJIOMHUX KIITHH
10 iHrIOITOPIB HPOTEACOM, 1 KIIHIYHI, 1 JOKII-
HiYHI JaHI NOKa3ajlu: 1HIII 1HF161TOpI/I poTe-
acoM 3 HEOOOpPOTHUM 3B’SI3yBaHHSM, 30KpeMa
Kap(1130mi6 [45], MOXKYTb [OAOIATH MEXaHI3MHU
PE3UCTEHTHOCTI 10 O0pTe30Mily.

Kapginsomi6 — inribitop npoTeacom Ipy-
roro MOKOJIHHA, L0 aKTUBHUHM 1 B MOHOTEpa-
mii, 1 B KOM61HaI_I11 3 IHIIMMU TpernaparamMmu, 110
3actocoBytoTh npu MM. Kapdinzomi6 Heo-
6opoTtHO 3B’si3yeThest 3 B5 ta B51 (LMP7) min-
OJMHULISIMU IMYHOIIPOT€ACOMU 3 OJIHAKOBOIO
cutoro [46]. Ilpemapar Mae BHINY CEICKTUB-
HICTBH 10 B5- cy6o,£[1/1HHuL 1 MiHIMaJbHY CIIOPIJI-
HeHicTh 10 Bl 1 B2 nopiBHsAHO 3 GopTe3omiOoM
[47]. Ha Binminy Bix Oopre3omiOy, kapdinzo-
Mi0 Mmaibke He B3aemojie 3 (epmeHTamu 1O3a
MIIIEHHIO, K-OT CEepUHOBHUMHU NpoTeazamu. Llyum
MOSICHIOIOTh HIKYY 4YacToTy MNepu(epudHoi
Heipomnarii, 10 3 HUM acolilioBaHa, MOPIBHIHO
3 boprezomibom [48].

Kapdinzomi0 cnpuunnse iHriOyBaHHs IpoTe-
acoM Outbwt HDK y 80 % mauientis [10], a fioro
eq)eKTHBchTL Y JUHISIX, PE3UCTCHTHUX 110 GopTe-
30Mi0y, TOB’s13aHa 3 TPUBAJIIIIMM 1 ITUOIINM 1HTi-
OyBaHHsM npoTeacomu. Xoua iHriGiTopu npore-
aCOMH JPYTOro MOKOJIHHS, SIK-OT Kapdinzomio,
MaroTh Kpaury e(beKTI/IBHICTL BOHH XapaKTepu-
3yI0TbCS OCOOIUBUM MPO(DiIeM TOKCHYHOCTI.

Kapginsomi6b orpumas cxBanenHs FDA
y 2012 poui ans .HleBaHHSI penuaIuBHOI abo
pedpakTepHOi MHOKUHHOI MIEJIOMH Y Halli€H-
TiB, SIKI OTPUMAajM MPHUHAWMHI /Bl IMONEpenHi
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miHii Teparii, BKIOYaroun O60opTe3oMi0d Ta iMmy-
HOMOZyJIfoBaIbHI npenapary. [lixcraBoro cramm
Gararodakropui gocuimkents I dasmy, Y AKuX
BCTaHOBJICHO BHUILI [IOKA3HUKH 3arajbHOi Bi/IO-
BiJli TOPiBHSHO 3 60pTe3oMiOoM. OiHAK Y paHHIX
JOCIIDKCHHAX KapPi30MiOy BH3HAYCHO 301i1b-
LICHHS PU3HMKY KapaiOBAaCKYISPHUX MOOIYHUX
e(eKTiB.

Ananiz pmanux Il dasu  (mocmimxeHHS
PX-171-003-A1, PX-171-003-A0, PX-171-004,
PX-171-005) 3a yuactio 526 mami€eHTIB /aB
3MOTY BCTaHOBUTH, IO 22 % MAaIi€HTIB Maju
KapaianbHi noOiuni edexru: y 13,3 % Bunman-
KiB BUABJICHO apUTMii (1epeBakHO (HiOpuIIsLio
nepezcepas), y 7,2 % — cepueBy HEAOCTATHICT,
y 2,0 % — xapaiomionarito, y 3,0 % XBOpHX —
lemiuHy xBopoOy cepust [49].

VY 2015 poui xom6GiHauis kapdinzomily, JTeHa-
aigomigy Ta JICKCAMETa30Hy (KRd) OTpHMala
cxBanenus FDA mia JIIKYBaHHH pCLII/I,Z[I/IBHOI Ta
pedpakreproi MM micis xoua 6 ommiei miHil
tepamnii. Lle cxBaneHHs1 0OrpyHTOBaHE pe3ysibTa-
tamu pocuimkenHs ASPIRE (III ¢aza), mix gac
SKOTO BHSBJICHO MOKpAIIEHHs Oe3mporpeciii-
HOI BM)KMBAHOCTI Ta SIKOCTI JKUTTS IMOPIBHSHO
3 pe)KUMOM KOMOiHaIIii JIeHATiIoMiTy 3 AeKCOMe-
Ta30HoM (Rd). ITpn upomy y rpymi 3acrocyBasHs
kap(ii3omiOy B KOMOIHAWIl 3 JICHAIIAOMIZOM
1 JlekcameTasoHoM (KRd) 4acToTa HeOakaHUX
KapJ10BACKYJSIPHUX IMOMIN BUILA: TiMEepPTEH3id —
4,3 % mnopiBusiHo 3 1,8 %; cepueBa Hemocrar-
HicTh — 3,8 % mopiBHsHO 3 1,8 %); imemivyHa XBo-
poba cepust — 3,3 % nopiBusano 3 2,1 % [50].

V¥ 2016 poui FDA cxBanuna pexxum Kd (kap-
(1)iﬂ30Mi6 + JeKcaMeTa3oH y HH3bKiM J1031) s
TNALIEHTIB 13 PELMIMBHOIO Ta pe(bpaKTepHOIo
MM micas omuiel Ta OuIbIIE JTHIN JIIKYBaHHH
[lizcTaBoro cramu pe3ynsTaTd  JAOCIHIIKCHHS
ENDEAVOR (Il ¢a3a), sxe nopisHroBaio Kd
3 Vd (6opresomi6 + nexcamerason) [51]. [o
ENDEAVOR 3anyueHo mari€HTiB i3 (paxiiero
BUKUJTy JIIBOTO HUTyHOUKa MeHuIe Hix 40 %, cep-
ueBoto HemoctarHicTio III/IV ¢ynkuionansHoro
kiaacy 32 NYHA abo HemionaBHIM iH(papKTOM
Mmiokapaa. Yacrora nepudepuynoi Herponarii
OLbIIe HIXK 2 CTYNEHS TSDKKOCTI CTAHOBIUIIA JIMIIIE
6 % y rpyni Kd nopiasiro 3 32 % y rpyni Vd.
BonHouac 3a(ikcoBaHO MiABUILEHY 4aCTOTY Kap-
JIOTOKCHYHOCTI TIPU 3aCTOCYBAHHI Kap(b1n30M16y,
BKJTIOYAIOYN BHITAJIKH apTepianbHOI rimeprensii,
apuTMIi, CepLeBOi HEAOCTATHOCTI, IMIEMiYHOL
XBOPOOH cepu, KapILIOMIOHaTll Tp0M6oeM60J11q-
HUX TIOJIii, JIereHeBOi TinepTeHs3ii [52].

Meraananiz 24 NpPOCHEKTHBHUX KIIIHIYHUX
nocaikenb (n = 2594) nokaszaB 3arajbHy 4ac-
ToTY HeOaXaHUX KapAlOBacCKYJISIpHUX TOJIH,
NOB’s3aHUX 13 Kap¢in3omibom, Oynb-sIKOTo
crynens — 18,1 %, Bucokoro crynens — 8,2 %.

Haifuacrimmmu nonisimu Oyin cepuesa HeJlo-
cratHicTh (4,1 %) Ta aprepiajbHa TimepTEeH3is
(12,2 %) [53].

Jlo mpocCneKTUBHOrO 00CepBaIiitHOroO J0Ci-
mxeHHst PROTECT 3amydeno 95 martieHTiB i3
pedpakTepHo0 Ta penuauBHO0O MM: 65 ocib
orpumyBanu Kapdiaomi6, 30 — Gopre3omid.
[Tpotarom 6 MicsIiB OILiHIOBaJIM cepueBi Oio-
mapkepu (TponoHin I a6o T, BNP, NT-proBNP),
BukonyBanu EKI' Ta exokapuiorpadiro 3 MoHi-
TOPUHIOM BHUHHUKHEHHS HeOaKaHMX Kap.ioBac-
KyJISIPHUX [OAIN npoTsroM 18 micsuis. 3aranom
3apeecTpoBaHoO 64  Kap/llOBAaCKYISAPHHX  HOAIL,
55 % 13 HAX MAIOTh 3 1 BUIIE CTyIiHb a00; 51 %
MO/ MpUMNaJaB HA MAIIEHTIB Ha Kap(1)1n30M161,
17 % — na 6opre3omibi. Halimommupenimi mia-
rHO3M y rpymi kapdimzomiOy: cepueBa HeIO-
cTatHicTh (ycix cryneHiB) — 41 % BuIAAKiB,
aprepianbHa rineprensis — 21 %. IigBumeHHs
BNP i NT-proBNP y cepeausi nepuoro mukiy
JIKYBaHHs acOLII0BAJOCs 3 OUIBIIMM PH3HKOM
HeOaXaHUX KapAiOBacKyJIspHUX IMOMiH, a piBHI
tpononiny I a6o T, EKI" ta exokapuiorpadiuni
napamMeTpH He 6ym/1 MPEIUKTOPAMH.

Y  peTpocneKTHUBHOMY JOCHIKEHHI 3a
ydacTio 635 marmieHTiB i3 3arajbHOI IOMYJs-
ii, siki oTpuMyBanu kapdinzomid (mani SEER-
Medicare, 2000-2013), po3BUTOK apTepianbHOI
rineprensii 3agikcoBano y 22 %, cepleBoi Heo-
cratHocTi —y 14 % yuyacHukiB [54].

3a3HaunmMo, 10 B OLIIBIIIOCTI IlOC.IIiI[)KeHB olLi-
HIOBaHHsI Kap/110BaCKyJISIPHUX 10/1i Oyio Hero-
CJIIIOBHUM 1 9aCTO HE MATBEP/KYBAIOCS Kap/i-
omorom. JlaHi MOXYTh HEJOOLIHIOBATH PEATbHY
4acTOTy HeOaXaHUX KapliOBacKYJISAPHUX IOAIA
yepes OLIbLLy yBary 10 NalieHTiB Ha Kapginso-
Mi01 Ta MaTH iHIII JpKepesa MOXUOKHU, BKIIOUHO
3 BIJICYTHICTIO CIIIHUX JOCTIIKECHb 260 Joci-
JDKEHB 13 11are0o.

MexaHi3MH  PO3BUTKY Kap/iOBacKyJIspHUX
MOJiH, IO 1HAYKOBaHI Kap(ia30MiOOM, BUBYECHO
HEJIOCTaTHRO. BTiM mpuiyckawooTrs, 1o Heobo-
pPOTHAa Ta BHCOKOIHTEHCHBHA 1HTIOIIs mporea-
COM MOJKE 3yMOBIIIOBATH BiJIMIHHICTB y mpodimi
Oe3neku kapdizomiOy MOPIBHSHO 3 OOPTE30Mi-
OoM. Y BIAMOBIAL HA KapaiadbHHIA CTPEC y Mio-
Kap/Ii HAKOIINYYIOThCSI OIKM HepaBUIIbHOT KOH-
¢irypanii; ix aerpajaiiss mporeacoMaMH Mae
KJIIOYOBE 3HAYCHHS JUIs 30epeXeHHs KIITHHHOI
¢ynkuii [29]. Kpim Toro, nporeacomHa akTuB-
HICTh MOKE MOJY/IOBATH PiBHi OKCHIY a30Ty —
Ba)K/IMBOTO MeJiaTopa eHIOTe/ianbHOI (PyHKLIi;
3HIJKCHHs HOrO KOHLEHTpaUil MOXe IOripury-
BaTU CyIMHHY PEJAKCALlo, CIPHYUHSIOUN MIij-
BUIIIEHHS apTEpiajIbHOTO TUCKY Ta PO3BUTOK
cepueBoi qucyHkmii [55].

Hoci  maibke  HeMae  MPOCHEKTUBHHUX
JOCH/DKeHb YM  E€KCIEPTHUX KOHCEHCYCIB,
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NPUCBAYCHUX 3aMO0IraHHIO, MOHITOPUHTY Ta
JIKYBaHHIO  CEpLIEBO-CYAMHHUX  YCKJIaJHEHb
y mauieHTiB i3 MM, siKi OTpUMYIOTh KapQiizo-
Mi6. Came TOMy KOHCEHCYC €BpOINEHCHKOi Mie-
nomHoi Mepexi (EMN), pospobienuii y crisi-
paui 3 ITaniicbkuM TOBApPHCTBOM aprepiajibHOl
rlnepTeH311 (SIIA) Ta 32 HlILTpI/IMKI/I €Bporeii-
cbkoi remarosoriyHoi acouiauii (EHA), Bkasye
Ha HEOOXIAHICTh ONTHMIi3alii CHiBBIAHOIIECHHS
KOPHUCTb / PU3MK LIbOTO IpEenapary, Mo HIMPOKO
3aCTOCOBYIOTb, @ TaKOX CBOEYACHOTO 3aro0i-
raHHs ¥ e()eKTUBHOIO KOHTPOJIIO Kap/iOBacKy-
JSIPHUX TOAIM mij vac Tepamii kapgiazomioom
[56].

Ikcazomib, moniOHO 10 GOpTE30Midy, € 3BO-
POTHUM 1Hr161Top0M BS (ximorpuncuHononidHa)
Ta 351 NiOAMHALE IMYHOIIPOTEACOMH 3 HOIAT-
KOBUM IpUrHiYeHHsM B1 1 B2 npyu BUCOKHMX KOH-
ueHrpanisx [57]. Bin craB nepimM nepopanbHO
JOCTYHHUM IHrI0ITOPOM IPOTEACOMH, IO CXBa-
nenuit FDA y 2015 poui st peppakrepHoi Ta
peI_II/I,Z[I/IBHOI MMy K0M61Hau11 3 JICH&JIII[OMIILOM
1 JIeKCaMeTa30HOM y MAuieHTiB micas >1 JiHil
tepanii. CXBajJeHHS OOIPDYHTOBaHE pe3ysbTa-
tamu gociipkeHas TOURMALINE-MMI [58].
VY 1poMy AOCHIKEHHI NOpiBHIOBAJIM KOMOiHa-
1i0 iKca30Mily 3 JIeHaHi,Z[OMiILOM Ta KOMOIHAIIIO
mianedo 3 HCH&HII[OMII[OM 3adikcoBaHo 3Ha-
YHO JOBIIY BIDKMBaHICTb O3 IporpecyBaHHs
3aXBOPIOBaHHA Y Iy MAalLli€HTIB, SIKI OTPUMY-
BaJIM iKca3oMi0O, a TaKoK OOMEXKEHI TOKCHYHI
epexTn (HalgacTimn — HygoTa Ta ONIOBAaHHS).
Hlono HebakaHMX KapAlOBACKYJISPHUX MOMAIN
JOCTIKeHHSI HEe BUSBUJIO CTaTUCTUYHO 3HAYY-
101 Pi3HMII MK TpylamMH 3a 4acTOTOIO apre-
pianLHo'l' rineprensii, cepueBoi HeL0CTaTHOCTI,
aputMmii, iH}papkTy Miokapaa. lle mHOsSCHIOIOTH
3BOPOTHICTIO 1HTIOYBaHHS MPOTEACOM iKCa30Mi-
6om, noaidHO 10 Gopre3omily. Brim, i3 moci-
JUKEHHS BUKJIIOUEHO MAIICHTIB 13 KIIHIYHUMU
CHUMIITOMaMH Kapi0BaCKYyJISIPHUX 3aXBOPIOBaHb
abo i1H(apkTOM MioKapAa MPOTATOM OCTaHHIX
6 micsiB [58].

OGrosopennsi. JliarHOCTHKA Ta JIIKyBaHHSL.
Ionpu BIACYTHICTb YITKMX KEPIBHHUTB LIOZO
,Z[laFHOCTI/IKI/I Ta JIKyBaHHS Kap/l0TOKCUYHOCTI,
TOB’513aHOI 3 IHT161TOPaMH IPOTEACOM, € 3arabHi
peKOMeHzALi JUIsl yHPaBIlHHS CYIYTHIMU Cep-
LEBO-CYIMHHAMH TOPYIICHHAMH, IO OTPHMaHi
3 peajbHOI KJIIHIYHOT MPAKTUKU. X04a OLIbIIICTh
JAHUX CTOCYIOThbCs KapdimzomiOy, JOCBiJ Horo
3aCTOCYBAHHS 1a€ 3MOT'y eKCTPAIIOIIOBATH PEKO-
MeH/Ialiil Ha 1HII 1HT10ITOPH IPOTEACOM.

IlinTBep/okeHo, IO  HEOOXIJHO pETEsbHO
30upaTy aHaMHe3, 100 ONTHMIi3yBaTu q)aKTopI/I
CepLEBO-CYAMHHOIO PU3HKY 10 IIOYaTKy Teparii
1HribiTopamMu nporeacoM. BulblicTs KIIHIYHUX
BUII/IKIB Kap/10TOKCUYHOCTI Ipu Kap(hin3zomioi

BUHHUKAIOTh HAa PaHHIX eTarax JiKyBaHH, a Mi3Hi
BUMAJKU € PIAKICHUMHU Ta HE TOB’s3aHi 3 HAKO-
NUYCHHAM TOKCH4HOCTI [59]. Ilaientn 3 cep-
LICBOIO HEJOCTATHICTIO YH TIIIEPTCH3IEI0 MAKOTh
OTPUMYBATH ONTUMi30BaHY TEPAIii0 LHX CTAHIB.

ﬂocm;[)erH;I 3aificHeHe 3a y4yacTi 60 marieH-
TiB, MATBEPINIIO, IO CEPLEBO-CYAMHHE 3aXBO-
PIOBaHHs, AKE BXKE OY/IO B NALI€HTA, MiJBUILYE
PHU3MK CEpLEBO-CYAMHHNX HEOaXaHUX MOAIH
(23,5 % nopisusino 3 7,0 %) [60].

[auientn 3 zmcq)yHKLuefo cepus, IHoIe-
peIHIM BIUIMBOM TOKCHYHHUX IpenapariB abo
TeHETUYHUMH Kap/AiOMiONaTiIMA MarOTh ITiJBU-
IIEHY YyTIMBICTH JIO0 JOAATKOBUX YIIKO/KEHb,
II0 MOXE MNPHU3BOJUTU /O TOCTPHUX CEPILEBO-
CYAMHHUX yCKJIaJHCHb. JIOCIIIDKCHHS Ha MOzie-
JISIX MIOLMTIB L1ypiB [I0Ka3aio, 1o Oopre3omid
1 Kap(}1130Mi0 MOTEHIIIOIOTh KapA10TOKCHYHICTD
nokcopyoinuay [61]. ®akTopu MiABUIIEHOTO
PU3UKY BKIJIIOYAIOTH MONEPETHE ONMPOMIHEHHS
IPYHOI KIITKH, BHKOPUCTaHHs aHTPaLUKIIi-
HiB a0o ILOKCOpyGlLII/IHy, IHII onepesHi Kap-
nianpHi cranu. lle miaTBepAXKye BaXIIMBICTh
peTesbHOrO 300py aHAMHE3Y CEPLECBO-CYAMHHUX
3aXBOPIOBaHb 1 IONEPEIHBOrO JIKYyBAaHHS JUIs
PaHHBOTO BUSBIICHHS Kap]in3oMiO-iHIyKOBaHOT
KapﬂiOTOKCI/I‘-IHOCTi

Y pexomenjauisx €BpoOneicbKoro ToBapu-
CTBa Kapiionori Ta €BPONMEHCHKOI remMarolno-
riyHoi acouiauii, IO NPUCBAICHI OHKOIOITYHUM
METOJaM JIIKyBaHHs Ta KapAl0TOKCHYHOCTI, PO3-
DISHYTO ETalM  KapAiOBACKYIAPHOIO MOHITO-
PUHTY i YXBalCHHS KIHIYHMX PIillCHb [0, I
4ac 1 micis 3aCTOCYBaHHs IMOTEHLINHO Kapaio-
TOKCUYHUX MPOTUMYXJIUHHUX 3aco0iB [11]. Ilig
4ac JIKyBaHHS HEOOXIJIHO PETEJBHO CIOCTEpi-
raTd 3a NEBHUMH KapAlOIyJIbMOHAIbHIMU 3Mi-
HaMH, 1O aCOUIIOKOThCS 13 3aCTOCYBAHHSM 1HII-
61Top113 nporeacoM. [lokazaHo, 110 MiABUIIICHHS
apTepiajlbHOro THCKY CIIil KOPEryBaTH HEraiHo.
TUIOBI CUMITOMHU Ta KITIHIYHI O3HAKH CEPLEBOI
HEJIOCTATHOCTI Ma€ OLIHUTH KapJioJorT, BUKIIIO-
YMBIIH 1HII MOXKJIMBI IPUYHHH.

Kniniuni mapkepu KapJioBacCKyJIsIpHOI TOK-
CHYHOCTI 3aJICXKaTh BiJ 4acy, WO MHUHYB IICI
crenrdivyHoro JTiKyBaHHS OHKOT€MaTOJIOTTYHOTO
3aXBOPIOBaHHsA. ApTepiajibHa TilOTeH3is, 3MIHU
cermeHTta ST, momomxenHa QT, mnopymieHHs
PUTMY Ta MPOBIAHOCTI ceplis, TPAH3UTOPHA JUC-
(yHKIIS JTIBOrO HUTYHOYKA 3 BIIHOCHO CIPUST-
JIMBHUM IIPOTHO30M — yC€ LIe MOXKe OyTH TOCTPUM
IPOSIBOM KapJiOTOKCUYHOCTI Ta BUHMKA€E BIIPO-
noBxK 48 TOJVH. 3 iHImoro 60Ky, HiI[FOCTpi po-
SIBH Kap/li0BACKYJIIPHOI TOKCHYHOCTI BUSBIISIIOTH
Y IIepioft BiJ{ KIIBKOX THXXHIB 10 KIJIBKOX MICSLIIB
MicJisl UUTOCTaTHYHOI Tepanii. Bouu Haiiuacriuie
XapaKTePU3YIOThCs MIOKAPAUTOM 1 IepUKap/u-
TOM BHACIII0OK Ypa)KeHHsI MiOKapA10IUTIB [62].
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11i3H1 aG0 XPOHIYHI NPOSIBH KAapA10BACKYJISIP-
HOI TOKCHYHOCTI MOXYTb BUHHKATH Yepe3 MiCsLi
Ta POKM Iiiciis XimieTepanii BHACIIIOK piOpo3y
MIOILIUTIB, X BUABISAIOTH 32 CYOKIIIHIYHOIO JHUC-
byHKLIEIO IJ_IHyHO‘-IKlB 1 @K /10 PeCTPHKTHBHOI
abo auyaTaliiHoi KapioMionarii 3 nepesaHra-
JKEHHSIM 000X LITYHOYKIB i PO3BHTKOM XPOHIY-
HOI CepLeBOl HEIOCTATHOCTI, PaTOBOI KOPOHAp-
HOT cMepTi [63].

Tpanuniiiai pakTopu pU3KKy CepLeBO-CyANH-
HUX 3aXBOPIOBAHb 13 BHUKOPUCTAHHSAM  ILKaJ
SCORE2 i SCORE2-OP pexomeHa0BaHO OIli-
HIOBATH B IAI[ICHTIB 3 OHKOJIOTIYHUMH 3aXBO-
proBaHHSIMHU BikoMm Oinbiie HiX 40 pokiB (ki1ac
pexoMeHnpariii I, piBers mokazoBocti B) [64,65].
JleranbHimi OOCTE)XEHHS CEepLEeBO-CYIUHHOT
cucremu (Exo-KI, marniTHo-pe3oHaHCHa TOMO-
rpadis, KOpOHapHa KOMII'IOTEpHa TOMOrpadis)
MOXYTb OyTH PEKOMEH/I0BaHI XBOPHM, Y SIKHX
JUarHOCTOBAHO KapIiOBACKY/ISPHY ANCHYHKIIiIO
Ha 4ac BCTAHOBJICHHS J1arHO3y MHOKUHHOI Mie€-
JIOMH, JUIsl OLIHIOBaHHS pu3uKy. Bubip xapuio-
JOT1YHUX TECTiB Ma€ OyTH i IHI[I/IBI,ZLyaJIBOBaHI/IM
3BaXKAKOYM HA KapAIOBACKYJSIPHUI PU3KK 1 IUIa-
HOBAHE NMPOTUITYX/THHHE JIIKYBaHHS.

VY cepii KIIHIYHUX BHMAJKIB 3aCTOCYBaHHSI
Kapdin3omiOy BCTaHOBIIEHO: Yy 6 0ci0 BHHHKIA
3aaumiKa, 3aiKCOBaHO TaKOX CHCTONIYHY Ta/
a00 11acTONYHy JUCQYHKIIO JTIBOTO IUTYHOUKA
[66]. ¥V Hu3ui iHIMX MyOMiKauii MOBIOMIISIIM
PO JIOLUIBHICTE MOHITOpHHIY piBHIB BNP,
BKJIFOYF04H ITALI€HTIB, O OTPUMYBaJIH Kap(bm-
30Mi0 y mociimkenHi ¢aszu Ib [67].

BonHoyac BCTaHOBUTHM UYITKUH 3B’SI30K MIXK
migBumeHasM BNP 1 mocuiieHHSM KIIIHIYHOL
CHUMIITOMaTHKM YU HEOOXIIHICTIO TocmiTaji3a-
Uii [OKH 1O CKJIAIHO, ISl OTPUMAaHHs OCTaToy-
HUX JIOKa3iB HEOOXIAHI PaHOMI30BaHi KOHTp-
OJIbOBaH1 JOCHIKEHHS. J{OIUIBHUM MoOXe OyTH
BHU3HA4YCHHs BUXigHOro piBHsA BNP 1o mouartky
Tepamnii iHribiTopaMu MpoTeacoM, a TAKOXK HOro
epioAMYHMI MOHITOPHHI Ha PO3CY/| KIIHILKCTA,
0COOJIMBO B Cepe/lMHI NEPLIOTO LUKILY JIIKyBaHH
Kap(bmsoMlGOM 1 MpOTATOM MHepHMx 3 MiCSIiB
Teparii [68].

Brim, KOpeKLis NPOTHIyXJIMHHOI Tepamnii
HE Mae IPYHTYBaTHCA TiIbKH Ha piBHAX BNP,
OCKUIBKH iX II/IBUILEHHS 4aCTO HE CYHPOBOUKY-
€TbCS CHUMIITOMaMHM YHM KIIHIYHUMH TOISIMH.
VY pasi HOoBoro miasuiieHHs BNP moxe Oyt
JOLUIBHAM TOCHJICHHSI MOHITOPHHIY 3MIH Macu
TiJIa TA O3HAK ICPEBAHTAXCHHS PiAMHOKO.

3a pesyabraTaMM BJIACHUX JIOCIHIJKEHb,
HaOLIbIly MPOrHOCTHYHY IIHHICTH  IIOJO
BUHUKHEHHS Kap/AiOBacKyJISIpHUX TOAIA Mpo-
TsiroM 12 micsauiB y 107 xBopux Ha MM micist
IPOTUITYXJIMHHOTO  JIIKYBaHHS MaB  piBEHb
sST2 >28,5 ur/mn (uyrmmBicte — 79,3 %,

cnerudivnicts — 82,1 %). YV mamienrtiB i3 MM
HiCJIsl MPOTUITYXJIMHHOTO JIKYBaHHS Ta IepeHe-
ceHoi MaHi(ecTHOT GOpPMU KOPOHABIPYCHOI XBO-
pobu (COVID-19) HaiiOinbily IPOrHOCTHYHY
[iHHICTh Mana kombOiHamig sST2 i1 P-cenextuny
(aytnuBicTh — 94,7 %, cnenudiuHicTs — 75,0 %)
[69, 70].

Sk Bimomo, enexkTpokapaiorpadiuHi O3HAKU
rineprpodii J1iBOro LUTyHOYKA MAOTh OOMEXKEHY
AIaTHOCTMYHY UIHHICTb y CKPHMHIHIY Kapaio-
TOKCUYHOCTI. TpaHcTOpakaigbHa exokapaiorpa-
(bist Takoxk Mae 0OMekeHy NPOrHOCTUYHY POJIb,
OCKUIBKM MOXC BHSBHUTH 1 HOpPMalbHYy CHCTO-
JiYHY, JIaCTONIYHY (YHKIIIO, 1 MOpPYIICHHS
MO3/I0BXKHBOI Aedopmariii miokapaa [65].

[Toripu pe3ynbTaTé BEIHKUX JIOCIHIIKEHb,
sik-0T ENDEAVOR, ze cepiiina exokapaiorpadis
Majia OOMEXEHY KOPUCTb SIK IHCTPYMEHT CTpaTH-
(hixarii pu3MKy Ul NALIEHTIB, KOTPI OTPUMY-
I0Th Kap(b1n30M16 EKCTPAIOJIIOBATH IIi JIaHl Ha
OMYJISILIIO 3 CYIYTHBOKO CEPLICBOIO [ATONIOTIEO
CKJIaJITHO, OCKUIBKM TaKHX XBOPHX BHKIIOYECHO
3 pociikeHHa. ExokappiorpadidHuii MOHITO-
PUHI MOXXE JONOMOITH BYaCHO BHUSIBUTH CYO-
KJIiHIYHY a00 MOYaTKOBY JIET€HEBY TiNEPTEH31I0
Ta CepIEeBY HENOCTATHICTH 1 Ma€ 3aJUIIaTHCS
CTaHJApTOM BEIIEHHS, 0COOIMBO JJIs MAIlIEHTIB
HOXMJIOTO BiKYy, OCi0 13 momepenHiM BIUIMBOM
(bakTOpiB pU3MKY (AHTPALUKIIHH, JOKCOpYOi-
IIMH, MPOMEHEBa Teparis), MPUITYILEHHIM o
PO3BHUTOK aMi0iZi03y ab0 3 IHIIUMH KapaioBac-
KyJISIPHUMH (I)aKTopaMI/I pusuky. ¥ MaI/I6yTHBOMy
ACTAIbHIIINIT aHA3 MO3OBKHBOI Aehopmalii
JIBOTO NUTYHOYKA Ta iHIII Bizyasi3aliiiHi MeTo-
VKA MOXYTh 3a0€3MeUnTH YyTJIUBilIEe HEiHBa-
3MBHE BUSBICHHS KapA10TOKCMYHOCTI Ta CHpH-
STU BUKJIIOYCHHIO albTEPHATUBHUX MPUYHH.

VY naiieHTiB, SIKUM 3aIJIAaHOBAHO TEPAIito Kap-
(bin3oMiOOM 1 sIKI MArOTh (PAKTOPU PU3HKY PO3-
BUTKY Kap/{IOTOKCUYHOCTI, HEOOXIAHO OLIHMTH
JOLUIBHICTD NPO(QUIAKTUYHAX 3aXO/IB, & TAKOXK
3aCTOCYBAaHHs CTAHIAPTHUX MIAXOIB 10 JIKY-
BaHHsI CEPLIEBOI HEJOCTATHOCTI y pasi ii BUHHUK-
HEHHA. 3MEHIIEHHS 00’€My BHYTPIIIHBOBEHHOI
1HQY31HOT piAMHY T Yac BBEICHHS 1HT101TOPIB
IPOTEACOM Yy IIOEHAHHI 3 IIOJOBKCHHSIM TPUBa-
socti iHpysii kappi3oMiOy 3 IpopLIAKTHIHO
METOI0 MOJKE MOKPAILyBaTH MEPEHOCHICTb JIKY-
BaHH. Lle 0cOOIMBO BaXIJIMBO JUIS MAIIEHTIB 13
XPOHIYHOIO CEpIEBOI0 HEJOCTaTHICTIO, 30epe-
KEHOI0 ab0 CTabLII30BaHOK (DYHKLIEH HHUPOK,
oci0 BiKOM MMOHAJ 75 POKIB Ta XBOPHX 13 Kap.i-
OBACKYJSIpHUMH (pakTopaMu pu3HKy. OCKIIbKH
1HTI0ITOPU MPOTEacoM 3a Cy4aCHHUMH CXEMaMH
JIiKyBaHHﬂ 4acTo BBOISITH PAa3oM 13 KOPTHKOCTE-
poinamu, sKI CHPHYUHSIOTH 3aTPUMKY PIAMHH,
3MEHLICHHsL 00’eMy I1H]Y31i Ha KOXKHOMY LMK
MOKe OyTH AOIITHHIM.
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Hlono namieHTIB i3 XPOHIYHOIO CEPLEBOIO
HEIOCTATHICTIO, TO HOLIIBHUM € BEOEHHS IIif
HaIIs110M Kapnionora 13 3aCTOCYBaHHSM Teparii,
CIPSIMOBaHOI Ha MoauQiKawito nporxosy (6era-
O1okatopu, niypeTukH). llpu3HaueHHs aHTHTI-
NEPTEH3UBHUX 3aC00IB MOXKe OyTH JOLIBHUM
3 OISy Ha CHIOTENIabHy TUCPYHKLIIO, CIIPH-
YMHCHY Kap(iI30MiOOM, IO KIIHIYHO BUSBIIA-
I0Th SIK apTepiayibHy rineprensito. s namien-
TiB 31 CTAOLILHOI (DYHKUIEX0 HUPOK IHIiOITOpH
AIID abo Grokaropu peuenToplB aHT10TEH3UHY
MOXYTh BHUKOHYBAaTH MOBIIHY poib — 3MEH-
IICHHS] HAaBaHTAKCHHS Ha ceplie BHACIIIOK Kap-
JaJIbHOTO PEMOJICITIOBAaHHS Ta KOHTPOJIb apre-
plaIbHOTO THCKY. Y pa3i BUHUKHEHHS O3HaK
KapAi0TOKCUYHOCTI ~ Hacammepen  HeoOXiTHO
BUKJIIOUUTH aJbTEPHATUBHI NMPUYUHH 3aJHILIKH,
apTepianbHOT rinepTeHrsi'l’ Goutto y rpyaHii KT
a0 MposiBIB CepLIeBOI HEAOCTATHOCTI.

Monudixauis xo3u Kap(p1n30M16y Moxe OyTH
JOLIBHOIO, HABITh BPAaXOBYIOUH HOrO HEOOOPOT-
HUI MexaHi3M i, OCKUIbKH KIIHIYHI BHUIIAOKH
CBiYaTh MpO MOTEHLIHHE BiAHOBIECHHS (QyHKIIT
MiOKap/ia miclisi CKacyBaHHs a00 3HM)KEHHS 1031
Ha (OHI NMPHU3HAYECHHS Tepamii cepleBoi Hemo-
cratHocTi [60].

Maii0yTHi HanpsiMu. BpaxoByro4uu 3arporo-
HOBaHI MEXaHI3MHU PO3BUTKY Kap/10TOKCHYHOCTI,
HUHI PO3IIISA/IA0Th KUIbKA HOBHX TEPaIleBTHYHUX
IIXO/IB, CHPSIMOBaHMX Ha 3am00iraHHs ypa-
JKCHHIO MIOKap/a, 1O iHIyKOBaHe IHribiTopamu
poTeacoM. Y JOKITIHIYHMX EKCIIEPUMEHTATbHUX
MOJICJISIX TIOKa3aHO ehEKTHBHICTH TPHOX CIIOJIYK:
PYTHHY, IEKCPa30KCaHy Ta anpeMinacTy — y Bi-
HOBJICHHI Kap(iJ30Mi0-1HyKOBAHOI Kap/iOTOK-
CHYHOCTI y IypiB. Pyrun € GioduaBoHOInOM,
skuil npurdivye NF-kB y miokapai wiypis, wo
0e3mocepeHbO 3MEHIITY€ aTONOITYHE IiepTpo-
(biuHe peMoAeNmOBaHHS H OKCHJIATUBHUM CTpecC
[71]. V upomMy camMoMy OCIHIKCHHI BCTaHOB-
JICHO PYTHH CHPUSB 3HW)KEHHIO PiBHIB Kapialb-
HUX (epMeHTIB, HiaBUIIeHHIO ekcnpecii a-MHC
MPHK ra 3umxkennto excnpecii -MHC ta BNP
MPHK, mo crnpuunmHuio 3BOpOTHHI pPO3BUTOK
riCTONATONIOTIYHUX 3MiH, SKI BHUHUKJIM BHACIi-
JIOK JIIKyBaHHS Kap(bm30M160M Mexani3mu, 110
JeXKaTh B OCHOBI TaKOro e(eKTy pyTHHY, IIOTpe-
OyIOTh YTOYHECHHSI.

SIK 1 pyTHH, A€Kcpa30KcaH — 1HriOITOp TOmo-
13omepasu I1f Ta HeﬁTpanisaTop BUIBHUX pPajau-
KajiB, 100pe BiIOMHH CBOEIO KapIiONMpOTEK-
TOPHOIO JIIEI0 NPU JIOKCOPYOILMH-1H/[yKOBaHIH
Kapai0TOKCHYHOCTI [72], — Takox CHpUsiB 3MeH-
LICHHIO YIIKO/KCHHS KapJiOMIOLHUTIB y HIypiB
[73]. Anpemimact — iHribitop ¢Qocdoniecre-
pasu- -4 (PDE4), siknii BUKOPHCTOBYIOTb Y KIIIHIY-
Hiif IPaKTHI A TIKYBAaHHS [COPia3sy 3aBISKU
HOro BHpaXeHill mNpoTH3anaibHId ii, TaKoXK

CHpUSB BITHOBJICHHIO YIIKOJUKEHHS B €KCIICpU-
MEHTaJbHIM Mozeni Kapdin3oMiO-iHIyKOBaHOI
KapaiOTOKCUYHOCTI [74]. Bin 3yMoBIIOBaB 3HU-
xenHs ekcrpecii NF-kB, ERK ta JNK mMPHK,
a TakoK HOpMalli3yBaB pPiBHI IpO3analbHUX
uuTokiHiB (TNF-a).

Brim 3ayBaxkumo, o goka3oBa 0asza M0N0
KapIiOMPOTEKTOPHUX  BJIACTUBOCTEH PYTHUHY,
JICKCpa3oKcaHy Ta anpeMilacTy IpH Kapgiizo-
Mi0-1H1yKOBaHIi KapAilOTOKCHYHOCTI 10Ci 0OMe-
JKEHA Ta IPYHTY€ETHCS JIMILE HA HEBEIHUKIN KiJb-
KOCTI IOK/IIHIYHUX EKCIICPUMEHTIB Ha TBAPHHAX,
IO 3MIHCHEeH] Y MEXax OJHOTO HAayKOBOIO LCH-
Tpy. ToMy iX 3acTOCYBaHHs y KIIHIYHIA NPaKTHILL
HUHI € TIepeIdacHuM.

AJbTepHATUBHUM  HAaNpsAM  NPOQLIAKTHKA
KapIi0TOKCUYHOCTI — MO;[H(blKaum 1Hr161T0p1B
IPOTEACOM JUIsSl 3HIDKCHHS TXHIX M03aL[IbOBUX
edexrie Ha Mmiokapa. Hanpukmaz, 3a jaHumu
CKCIIEPUMEHTAIIBHUX JI0CIIUKeHb, Kap(inzomio
MOX€ CIPUYMHATH IHAKTUBALil0 OUIKIB aBTO-
tharii, a HpO(leIaKTI/I‘{He 3acTOoCyBaHHS MeTdop-
MiHy, sikuii akruBye AMPKa, peryntoe aroda-
rito Ta iHridye anonros, sanobirae YIIKOJKEHHIO
MioKap/ia y MuIledl 0e3 BIUIMBY Ha NPOTEaco-
MaJbHY aKTUBHICTH [29].

Ille omvH NEpPCIEKTUBHUN HAIpsAM — pO3-
poOKa CENeKTHBHMUX IHTIOITOpPIB IMpOTEacoM i3
MiHIMaJbHUM BIUIMBOM Ha KOHCTHUTYTHBHY IpO-
teacoMy. Jlo Takux cnonyk Hanexars UK-101 Ta
IPSI-001, sixi nirote Ha Bli-cybomuuuito. [Hmmmii
MiJXiJ CHpPSMOBAaHUI Ha TOCIAONEHHS Kap/Ii-
OTOKCHYHOCTI Ta mepepbadae 3MiHy crocoQy
BBC/ICHHS, PEIKUMY JO3yBaHHA a00 TPUBAIOCT
iHQy3ii. Li crparerii MOXXyTb OyTH NOTEHIIIHO
e(eKTUBHUMU JUIS Kap(p1n30M16y, OJJHaK BIUIUB
TakuxX Moau(ikaliil Ha 0oro KapJiOTOKCHYHICTh
1 IPOTUMYXJIUHHY €(PEeKTUBHICTH MOTpelye Mmpo-
JIOBXKEHHS] BUBYCHHS.

OcoOnuBO  MEPCHEKTMBHUM  BapiaHTOM
€ OIpo30Mi0 — MepopaIbHUA aHaNor Kapginzo-
Mi0y, SIKWH, 3T1IHO 3 HASBHUMH JJAaHUMHU, HE aco-
1ifloBaHMi! 13 PO3BUTKOM KapJiOTOKCUYHOCTI.

4. BucHoBku

1. Po3pobneHHss BUCOKOE(EKTUBHUX 1 BUCO-
KOCEJICKTMBHUX TPOTUMIEJOMHHUX Ipenaparis
CYTTEBO MOKPALIUIO CXEMH JIIKyBaHHS Ta CHpU-
AJI0 TOCSITHEHHIO 3HAYHOTO TMOKpPAIEHHs BiJIO-
BiJll Ha JIIKyBaHHS Ta 3arajbHOI BIXKUBAHOCTI.

2. IlIBuzake pO3IIMPEHHS TEPareBTUYHOIO
apceHally — CYNPOBOJKYETbCS — HEOOXIJHICTIO
PETENBHOTO JOKIIIHIYHOTO Ta KITHIYHOTO OLIHIO-
BaHHSI JI1 CBOEYACHOTO BUSBJICHHS HOBHX 10014~
HUX e(EKTiB, aCOLIHOBAHUX 13 JIIKYBaHHSM.

3. Ockinpkd TOHEpPeAHI  JOCIHIJKEHHS,
M0 BKJIIOY&JIM 1HTIOITOPU MpOTEacoMu, He
Oynu creuiajJbHO CIPSAMOBaHI Ha JETEKLIO
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KapJI10OTOKCUYHOCTI, TOYHY YAacCTOTy PO3BHUTKY
CEepIIeBO-CYIMHHUX HeOakaHUX MOIiH, Oe3moce-
PEIHBO 3yMOBIICHUX MPUIHMaHHIM LUX Mpenapa-
TiB, BU3HAYUTHU CKJIAIHO.

4. HaiiOinpluii HayKOBUH Ta NpPaKTUUHUI
iHTepec BUKIMKae KapdinmzomiO, 1m0, mpore,
COPUYUHUB KIIHIYHO 3HA4ylle 30iTbIICHHS
PH3HKY CEpLEBO-CYIMHHUX yCKIIAIHCHD,  BILIUB
HOBILIMX Mpernaparis (ikca3oMily, onpo3omidy
Ta Mapi3omMiOy) noTpedye MOCHICHOro Kap/ioo-
TIYHOTO MOHITOPHHTY JJis Bepudikariii, 4u € Taki
YCKJIaIHEHHS KJIaCOBUM €(DEeKTOM.

IlepcnekTHBM MOAAJBIIUX JOCTIIKEHb.
JlouineHUM € 3OIHCHEHHS MPOCIEKTUBHHUX,
TapaeIbHIX KJIIHIYHUX ,[[OCJIiI[)KeHL BUHUK-
HCHHs Kap[I0BAaCKyJIAPHUX IO/ i3 3aCTOCYBaH-
HSM YHi(DIKOBaHUX aJTOPUTMIB MOHlTOpI/IHFy,
L0 BKIJIFOYAIOTH OlOMapkepy Ta Bidyalli3auiiHi
METO/IM, JUIsl BUSIBJICHHS MALIEHTIB i3 I1iABHLIC-
HUM PU3HKOM KapAioTOKcH4YHOCTi. Takwii min-
XiJ AacTh 3MOI'y YITKILIC BCTAHOBHTH PeallbHy
4acTOTy KapI0TOKCUYHOCTI, il pakTopn PH3HKY,
IPUPOAHY ICTOPII0 Ta ONTHMAJbHI CTpaTerii
MEHEKMEHTY. MiKIMCIUIUTIHAPHA B3aEMOJIS
MIDXK KapJiOJIOTi€I0 Ta TeMaToJOTIEI0 BiIlinaBa-
THME KIIIOYOBY POIb Y (I)opMyBaH}n epcoHali-
30BaHMX CTPATEriil KapiONpPOTEKLIi Ta MOHITO-
punry. Takuil miaxia cupusTuMe 6e3edHInoMy
3aCTOCYBAHHIO CyYaCHHX 1 MaiiOyTHIX MeTOAiB
JTIKyBaHHS MHOXHMHHOT MI€JIOMH, MlHlMlSyIO‘lI/I
PU3MK PO3BUTKY Kap[iOBaCKYJISPHHX  MOAIH
1 BOJgHOUYAC 36ep1ra10q1/1 e(EeKTUBHICTh MPOTH-
MyXJIMHHOI Tepartii.

Oo0me:xkeHHsT ocaigkeHHss. OOMEKCHHSIM
JOCII/DKEHHS € HApaTUBHHUU XapakTep OISy,
[0 He nependadaB KiUIbKICHOTO METaaHaIiTHY-
HOIO y3arajbHEHHs pesyibraris. [lai, 3amy-
YeHI JI0 aHalli3y, BIAPI3HIACS 32 AM3aHHOM
JOCIIJUKCHb, KPUTEPISIMHU BKIIIOYCHHS MALli€H-
TiB, BM3HAYCHHSM KapAlOBACKYISPHUX MOAIH
Ta MIAXOAAMHU JI0 IX MOHITOPUHIY. ¥ 4acTHHI
KJIIHIYHUX JOCIIIKEHb MAIli€HTIB 13 TOHKKUMU
CepIEBO-CYIMHHUMH CYIyTHIMHU 3aXBOPIOBaH-
HSAMH BUKIIOYATH, 110 OOMEXY€E MOKIUBICTH

IPSIMOrO  [IEPEHECEHHS. OTPUMMAaHMX pPe3ylbra-
TIB y peajbHy KIIHIYHY npakTuky. Kpim roro,
y 0ararpox JpKepernax KapaioBacKyJsIpHI HOAil
He Oynu NMEepBUHHUMH KiHIIEBUMH TOYKaMH, 110
MOTJIO BIUIMBATH HA MOBHOTY IX BUSBJICHHS Ta
peecTpariii.

Konduikr inTepecis
ABTOpH 3asBISIOTE IPO  BIJACYTHICTH KOH-
¢uikTy iHTEepeciB.

BukopucTanHs IITYYHOr0 iHTEJIEKTY

[Tig yac MiArOTOBKH IIi€]l CTATTi IHCTPYMEHTH
MITYYHOTO 1HTEJIEKTY HE BHUKOPUCTOBYBAIHCS
JUTSL OTPUMAHHS IEPBUHHUX HAYKOBHX PE3YJbTa-
TiB, aHaMi3y JaHUX a00 (OopMyBaHHS BUCHOBKIB
JOCIIIKEHHS.

IlepBuHHi 1aHi Ta MaTepiaan

CtarTs € OmIsIOM JIITEpaTypy Ta HE MICTUTh
HOBHX CKCIIEPUMEHTAIbHUX 200 KIIHIYHUX I1ep-
BUHHMX J@HUX. YCI Marepiaji, BHKOPHCTaHI
JUIsL IIATOTOBKM PYKOIKCY, HABEJCHI Y CIHMCKY
JiTeparypu.

Inpopmanisi npo pinancyBanus
Hocnimxenns 3ailicHeHo 06e3  (iHaHCOBOT
HiATPUMKH.

Bnecox aBTOpiB

b. b. CaMypa — KOHuenum Ta I{I/IBaI/IH JOCJIi-
JOKEHHS, aHaJi3 Ta 1HTepHpeTau1;1 JiTepaTypHUX
J@HAX, HANUCAHHSA i KPUTHYHE PElaryBaHH
PYKOITUCY, OCTAaTOYHE 3aTBEpPKEHHsS Bepcii 110
myOumikaiii.

M. O. ITanacenko — momyk, BiaOip i cucre-
MaTu3alis JiTepaTypHUX JHKepe, aHasi3 KIiHid-
HUX 1 €KCIICPUMCHTAJIBHUX JJAHKX, y4acTh y Mij-
FOTOBL OKPEMHUX O3B PYKOIIHCY.

T. O. Camypa — nomryk i OnparoBaHHs JiTe-
paTypHHUX JIKepels, y3aralbHEHHS MarepiaiiB
10710 (hapMaKoJIOTIYHUX ACIEKTIB 3aCTOCYBAHHS
1HT10ITOPIB IpOTEAacoM, y4yacTb Y MiJArOTOBII
PYKOITHUCY.
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CYYACHI MIJIXOJAU 10 3ACTOCYBAHHS [IU®POBUX
TEXHOJIOTTHA TA ITYYHOI'O IHTEJEKTY
B CTOMATOJOTTYHINA OCBITI TA MPAKTUYHIN JISAJIBHOCTI
CTOMATOJIOTA (OTJISIA JITEPATYPH)

Binuncekuii O. 5., Ciunbko FO. O., lanko E. M., I3aii M. E., I'auryp L. 10.

MODERN APPROACHES TO THE APPLICATION OF DIGITAL
TECHNOLOGIES AND ARTIFICIAL INTELLIGENCE IN DENTAL
EDUCATION AND PRACTICE (LITERATURE REVIEW)

Oleksandr Bilynskyi, Yuliya Slynko, Elvira Danko, Milan Izay, Ivan Hanhur

AHoTauis

Axmyanvnicms. [Jughposi mexnonozii ma wimyunuil inmenekm ece akmusHiuie 86Xo0AmMsb He MINbKU Y NOBCAK-
O€eHHe HCUMmMSA KOHCHOI TI0OOUHU, alle | 8 MeOUYUHy, 30Kpema il y CmomMamonociyny npakmuxy ma oceimy. Ocoonueo
WBUOKO PO3BUBAIOMbCSL MEXHONOE] WIMYUHO020 IHMENeKmY, SKI 6I0KPUBAIOMb HOBL MONCIUBOCII OJISL HAGYAHHS MAli-
OYMHIX cCIoMamonoeie i noneculyroms pobomy nikapie Ha npakmuyi. LLmyynuil inmeiexm yoice UKOPUCTIOBYIONb
0151 AHANI3Y PeHM2EeHIBCLKUX 3HIMKIB, NPOSHO3Y8AHHSL PE3YIbIMamie JIKY8AHHs MaA CMEOPeHHsl IHOUBIOYANbHUX Nd-
Hi8 CMOMAmMOono2iuHo20 AiKy8anHs. Bnpoeadoicennsn cucmem inmenekmyanvsHo2o Hagyants ma GipmyaibHoOi peanb-
HOCMI 6 CMOMAMONIO2IYHY OCEIMY Ma UKOPUCTNAHHA WMYYHO20 IHMEeNeKmy 6 NPaKmuyi € He auue Cy4acHow ma
aKmyanvbHoi0 memor, a U HeoOXIOHOW YMOB0I0 NIO20MOBKU MAUOYMHIX (axieyie 6 cmomMamonozii, 30amHux egex-
MUBHO NPAYIOBANU 8 YMOBAX CYHACHOL Yyupposoi meouyunu. Mema docrioxyncenHsn. [Ipoananizyeamu MONCIUBOC-
mi ma nepcneKmusU 3acmocy8antsl WMyuHo20 iHmeneKmy 8 cucmemi ni020MmoeKu CmyO0eHmie Cmomamono2iunux
haxynememis, a mako’c OYIHUMU U020 BNIUE HA NIOBUWYEHHS eheKMUBHOCMI KIIHIYHOL NPAKMUKU NIKAPI6-CMoMa-
monozis y koumexcmi yugposizayii meouynoi eanysi. Mamepianu ma memoou. 3 memorn GopmysaHHs nepeuHHol
8UOIpKU HayKoBUX Odicepen OYN0 30iliCHeHO nowyK nyonikayitl i3 gukopucmaunam cepsicy Google Scholar, PubMed,
ResearchGate, a maxodc enexmponnux 6a3 npogioOHUX peyeH3068aHUX JHCYPHALIE 3 HADOPOM KIIOYO8UX clig. Pe3ynb-
mamu 00cnioxncens ma ix 062060penna. Ananiz 00CMynHux CUCeMamuiHux 02140i8 c8i0YUMb, WO BUKOPUCMAH-
HS WMYYHO20 iHMeNeKmy 6 HAGUAHHI CMYOeHmie CIOMAamono2ie nioGUWYe aKicms HAGUAHHS, 4 GUKOPUCTAHHS 8
KIIHIYHIT NPAKmuyl nOKpawye mo4Hicms OlAZHOCMUKY, CRPUSIOYU NePCOHANIZ08aHOMY NIOX00Y ma Oiibu eex-
MUBHOMY JIKYBAHHIO nayicumis. Bucnosku. Buxopucmarnus wmyunoeo inmenexny 6 pooomi 1ikaps-cmomamonoza
donomazae nokpawumu OiaeHOCMUKy ma HIAHY8AHHSA, OCKIIbKU 00360JA€ A8MOMAMUUHO AHANIZY8aAmU 0iazHOC-
MUYHI 300paAdiCeHHs ma CMeoP8amu NePCoHipIKO8AHI NIAHU NIKYEAHHS. 3aCmMOCY8aHHs YUpposux npomoKoiie ma
ABMOMAMU308AHUX MEXHONO02IT 00360IA€ PO3POONAMU 0COOUCII NAANHY TIKYBAHHS, WO 3011bUYE iX ehekmusHicmb.
He3ssaorcaiouu na nepesazu, ycniuine 3acmocy8aHHs MaKux MexHonoz2il 6UMazac pemenvHoi nepesipku mooenetl,
aoanmayii 00 IHOUBLOYANLHUX KATHIYHUX NOmMped ma paxysants emudHux i nPAGosuUx acnexkmis.

Knruosi cnosa: wmyunuii inmenexm, yughposi mexnHonoeii, HAgUAIbHI CUMYIAMOPU, THHOBAYIL Y CIOMAMON02ii,
yugposa meouyura, ipmyaibHa PeaibHiCMb.

Abstract

Background. Digital technologies and artificial intelligence are increasingly entering not only the everyday
life of every person, but also medicine, in particular dental practice and medical education. Artificial intelligence
technologies are developing especially rapidly, which open up new opportunities for training future dentists and
facilitate the work of doctors in practice. Artificial intelligence is already used to analyze X-ray images, predict
treatment outcomes and create individual dental treatment plans. The introduction of intelligent learning systems
and virtual reality into dental education and the use of artificial intelligence in practice is not only a modern
and relevant topic, but also a necessary condition for training future specialists in dentistry, capable of working
effectively in the conditions of modern digital medicine. The purpose of the work. To analyst the possibilities
and prospects of applying artificial intelligence in the training system of dental students, as well as to evaluate
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their impact on enhancing the effectiveness of clinical practice among dentists within the context of digital
transformation in healthcare. Materials and methods. In the course of the study, scientific developments published
on the research platforms Google Scholar and PubMed were analyzed. Semantic analysis of sources were used.
The methodological basis of the study was a systematic approach. Results and discussions. Analysis of available
systematic reviews suggests that the use of artificial intelligence in the education of dental students increases the
quality of education, and use in clinical practice improves diagnostic accuracy, contributing to a personalized
approach and more effective treatment of patients. Conclusions. The use of artificial intelligence in the work of
a dentist helps to improve diagnostics and planning, as it allows for automatic analysis of diagnostic images and
the creation of personalized treatment plans. The use of digital protocols and automated technologies allows for
the development of personalized treatment plans, which increases their effectiveness. Despite the advantages, the
successful application of such technologies requires careful validation of models, adaptation to individual clinical
needs, and consideration of ethical and legal aspects.

Key words: artificial intelligence, digital technology, clinical simulation, dental innovation, medical technology,

virtual reality.

1. Beryn

I_In(ppOBl TEXHOJIOTIl B Me,ZLI/II_II/IHl CHOTOHI
3MIHIOIOTh CIIOCIO ,Z[laFHOCTI/IKI/I JiKyBaHHS Ta
KOHTPOIIO CTaHy nameHTlB L0 [PU3BONHTE
10 TOKpAIICHHS SIKOCT1 KIIIHIYHHX plI_HeHB Ta
e(heKTUBHOCTI J'III(YBaHH}I Cepen meroniB, siKi
MaroTh OCO6J'II/IBy BaXJIUBICTh y LOMY npouem
0COONIMBO BHIISAIOTHCS crocoOu Bizyanizaiiii,
30KpeMa peHTreHorpadisi, MarHiTHO-pe30HaHCHA
TOMOrpadis Ta yIubTpasByK, siKi 3a0e3medyroTh
YiTKI 300paKe€HHS CTPYKTYp LLIEJICTTHO-JINLEBOT
obiacri, JIO3BOJISIFOYH BHSIBIISTH Pi3HI 3aXBOpIO-
BaHHS Ha paHHIX eTarax.

BipryanbHa peanpHICTh MOCTYMOBO BIIPO-
Ba/DKYE€ThCS B HaBUaHHS JIKapiB, JO3BOJS-
I0YM CTBOPIOBATHM KIIIHIYHI CHUTYyalli, BIOCKO-
HaJIOBaTU TMPAKTHUYHI HABUYKUA Ta PO3BHUBATH
3MIaTHICTh J0 KJIIHIYHOTO MHUCIEHHS Yy CKIaj-
HUX CI/ITyaI_IiHX 0e3 HeOe3meKHu IS KUTTS YU
30poB’s nanieHTa. ExexrponHi MeI[I/I‘IHl KapTH
poOIATH 36ep1raHH;1 Ta Tepenady KIiHIYHOT
1H(b0pMau11 MPOCTIIIMUMHU, IO JT03BOJISIE CIIEli-
ajicTaM MpaloBaTH e(beKTHBHlme Ta MIBUJIIE
MpUAMaTH TPaBWIbHI PIllICHHS. I[I/ICTaHmHHa
MEIUIIMHA TIOKpAIly€e€ MOXJIHUBOCTI OTPUMAaHHS
MEIUYHOI JOTIOMOTH MJIS JIONEH, SIKI KUBYThH
Bij/lanieHo, 3a0e3mneuye MBHUIKI KOHCYIbTAIll Ta
MOCTIHUI KOHTPOJIb 3a Malli€eHTaMu, 0COOIUBO
THUM, XTO CTPaXKJa€ XPOHIYHUMU XBopobami |8,
12,37, 43].

Mrtyynuit intenext (III) mae BenuuesHuii
MOTEHIIIaN y METUINHI, SIK IHCTPYMEHT JJIsl aHa-
T3y MEIUYHUX 300pakeHb, BUSBICHHS MaTOJO-
rifl Ta MATPUMKHU NiarHOCTUYHUX pilieHb. BiH
JI03BOJISIE PAHO BUSBISATH 3aXBOPIOBAHHS, aBTO-
MaTHYHO OILIIHIOBATH PHU3MKHU Ta TependavdyBaTH
nepeOir 3aXBOprOBaHHA [4].

TexHomnorii IWTY4YHOro 1HTENEKTY B YKpaiHi
TaK CaMO aKTUBHO 3aCTOCOBYIOTHCS Y MEIUYHIH
cdepi, 30kpemMa ISl JIarHOCTUKUA Ta 0OpOOKH
300pakeHb, 10 MOKPAIIY€E SIKICTh MEIUUYHUX
nocayr. J[ns Tmomanbmioro po3BUTKY IBOTO
HanpsIMKy HeoOXiJTHI 1HBECTHIlli, MiATOTOBKA
KBaJTi(piKOBAaHUX CIIEIIAICTIB Ta CTBOPEHHS Bif-
MOB1/IHOT HOPMATUBHO-TPaBOBOI 06a3u [34].

2. MeTom0J10Tisl TA METOOH IlOCJIi}DKeHHﬂ

Hocumimxennst Oy10 opraHizoBaHo y ¢popmari
PETPOCIIEKTUBHOTO aHaJI13y HAayKOBHX POOIT, sIKI
BIJINIOBIJJAJIN TIOCTaBIeHi MeTi. 3 mMeToro (op-
MyBaHHs TICPBUHHOL BUOIPKH 1yOiKarliii momyk
cTareil MpOBOAMBCA 3 BUKOPHCTAHHSIM CEpBicCy
Google Akanemis, PubMed ta HaGopy HacTym-
HUX KJIIOYOBUX CIIB: «IUTYYHMH 1HTEIEKT»,
«u@poBl TEXHOJOTI(», «HABYAJIbHI CHUMYIIS-
TOpH», «IHHOBALII Y CTOMATONOTi», «uupposa
ME/IMIIHAY, «BIPTyalbHA PCABHICTH.

ITix vac anamisy Binibpanux myOmiKariiii Oymo
JIOCTI/IKEHO HACTYIIHI KaTeropii:

— Ilenaroriunmii nmorenuian III B cucremi
MEIMYHOT Ta CTOMATOJIOT1YHOI OCBITH.

— MeTofoMnoriuHi  OCHOBH  3aCTOCYBAHH
U(PPOBUX TEXHOJIOTIH Y MEIUIMHI.

— Kuiniune Buxopucranus Iy Cy4acHil
CTOMATOJIOT1YHIHM MPaKTHIL.

— IHHOBaNi/HI PO3POOKH Ta CTpaTErivHi mep-
cnexktuBy BrpoBakeHHs LI y cromaromnorii.

3. Pe3ysabTaTn T2 00rOBOpEeHHS

VY cydacHMX yMoOBax IMdpoBizalii iHTe-
rpaiisi TeXHOJOTii INTYYHOTO inrenexry (LLI)
Y MEJM4HY OCBITY il NIPAKTHKY BIAKPUBAE HOBI
MOXJIUBOCTI 11 ()OPMYBaHHs KIJIIHIYHUX HaBU-
YOK 1 MiJBUIIEHHS €(EeKTUBHOCTI JIIKyBaHHS
[32].

HITy4yHuii iHTENEKT y chepi OXOPOHU 370POB’ S
BU3HAYAETHCS SIK CYKYIHICTh LU(POBUX TEXHO-
JIOTIi Ta aNrOPUTMIYHHUX PILICHB, IO IMITYHOTH
IHTENeKTyalbHi (QYHKIII JIIOAMHE — 30Kpema
30aTHICTh HABYaTHUCS, AHANI3yBaTH, NpHUIMaTu
pillIeHHs Ta aAanTyBaTUCS 10 HOBUX aHUX. Moro
3aCTOCYBAHHS Y MCIHMLMHI OXOIUIFOE LIMPOKUM
CIEKTp 3aB/IaHb: BiJ| aBTOMATH30BAHOI iHTEpIIpe-
Talii JAarHOCTHYHUX 300pa)eHb 10 MPOrHO3Y-
BaHHsI [IepedIry 3aXBOPIOBAHb 1 MATPUMKH KIIi-
HIYHOTO PillICHHS.

3rigHo 3 nanumu Journal of Family Medicine
and Primary Care, mITy4yHHMI 1HTENEKT MOXKHa
BU3HAUUTH SIK «BUKOPUCTAHHS KOMII IOTEpIB Ta
TEXHOJIOT1H AJIs iMITallil IHTeIeKTyalbHO1 MOBe-
JIHKU Ta KPUTHYHOTO MUCIIEHHS, TOPIBHSHHOIO
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3 moackkumy» [2]. Komnanis IBM takox migkpec-
mroe ponsb LI s lHCprMeHTy 00poOKH Menuy-
HUX JIQHHX 1 IeHepallii 1HCAWTIB, 1O MOKpaLLy-
I0Th SIKICTh JIIKyBaHHs Ta JOCBiA MmamieHTiB [15].

CromarosioriuHa mpakTUKa, 32 CBOEID CYTTIO
TEXHIYHO OpI€HTOBaHA, Hapa3i MepeKUBa€ 3Ha-
YHI 3MIHH TiJ] BIUTHBOM I0OaibHOT nudposi-
3awii CHCTeMH OXOPOHH 30pOB’sl. IHTeHCHBHUI
PO3BUTOK I1H(POPMAUIHHMX TEXHOJIOTIA BIIKPH-
Ba€ NPUHLMIIOBO HOBI FOPHU30HTH ISt BIIPOBA-
JDKEHHsI 1HHOBAIIMHUX pIlIeHb y JaHid ramysi
[18]. BukopucTaHHs WTYYHOTO IHTEICKTY B CTO-
MaToJIorii MOXHA pPO3IUIMTH 3a HACTYITHAMH
HalpsAMaMM: JarHOCTHKA, KIIHIYHI NPUHHSTTS
pilucHb, IUIAHYBAHHs JIKYBaHHs Ta IPOTHO3Y-
BaHHsI pesyisraris [19].

VY npiarnoctuui LI BUKOPUCTOBYETbCS IS
aHajlisy peHTreHorpapiyHuX 300paxeHb, BUAB-
JICHHSL Kapliecy, 3aXBOPIOBaHb [APOJOHTY Ta
IHIIMX MATOJIOTIH, WO A03BOJISE BUSBIATH MPO-
07eMH Ha paHHIX CTaIisfX 1 3MEHIIyBaTl HaBaH-
TaxeHHss Ha cromarojoriB [11]. Hampuxman,
CHCTEMH Ha OCHOBI INIMOOKOTO HAaBUYAHHS IEMOH-
CTPYIOTh BHCOKY TOYHICTh y BHUSIBJICHHI CTOMa-
TOJIOTIYHUX 3aXBOPIOBAaHb, IO CIIPHsE MOKpa-
IICHHIO SIKOCTI JIarHOCTUKY Ta JIiKyBaHHS [28].

[Ipu HHaHyBaHHi JiKyBaHHS 1H(OpMaLiiHi
TEXHOJIOT] JI0NOMArarTh CTBOPIOBATH IEpCO-
HaJIi30BaHi IUIaHU, BPAaXOBYIOUM 1HAMBITyaJbHI
0COOJIMBOCTI NALIEHTA, L0 OCOOJIMBO aKTyaJIbHO
B OPTOJOHTII 4M immuianTonorii [13, 30, 31].

BripoBa/DKCHHS WITYYHOTO IHTENEKTY y CTO-
MaToJIONYHy OCBITY CTaJlO OJHUM i3 KJIHOYOBHX
TpCHI[lB 1 (poBoi TpaHcpopMmaLi BUILOT Me Y-
HOI LIKOJIM Yy CBITI Ta YKpaiHi. BI/IKOpI/ICTaHHH
IHTEJIEKTyaJIbHUX OCBITHIX TEXHOJIOTIH JJ03BOJISIE
HE JIWIIe OHTI/IMlByBaTI/I NPOLIECH BHKIIA/[aHHS
IPEAMETY, ajle i NEepCOHAN3yBaTh HaBYAHHI,
aJanTyloud Horo 10 IHAMBIAYaTbHHX HOTpe6
KOXKHOIO OKpemoro cryaeHra. OCBITHI IUIar-
(opmu Ha 6a3si WTYYHOrO IHTEICKTY CIPHUSIOTH
aKTHBHOMY 3aJly4CHHIO CTYACHTIB JI0 HaBYallb-
HOTO IIPOLECY, MIABHUILYIOTH SIKICTb 3aCBOEHHS
Matepiairy Ta JJ03BOJISIOTH CTBOPIOBATH CLEHAPII
HaBUaHHs, HAOMIDKEH1 10 KJIHIYHOI MPaKTUKH,
10 0COOJIMBO BAXKJIMBO B MEIMIIMHI T2 CTOMATO-
aorii [36, 40].

AJIrOpUTMHM MALUMHHOTO HABYAHHS MOXYTb
aHaJi3yBaTH YCIHILIHICTh CTYACHTA, BUABIATH
IpPOrajiHy B 3HAHHSX T4 NPONOHYBATH IHMBI-
Jlyali30BaHl PEKOMEHJAUIl LI0A0 MOAAIBIIOrO
HaByaHHs. Takni miaxix miasuitye eQexTus-
HICTh MIiJrOTOBKM MaHOyTHIX CTOMATOJIOTIB,
OCKUIBbKH J03BOJIsI€ (pOpPMYBATH KIIIHIYHI HABU-
YKHA B CEPEIOBHILI, 110 MOAEIIOE pealbHl KJIi-
HIYHI cHUTYyaIIii.

Ha croronuimHii eHb CTOMAaToJIOTi4HI CUMY-
JSITOPY HAa OCHOBI BipTyaJibHOI a00 JOMOBHEHOT

peaIbHOCTI MOXYTb IMITYBaTd pPI3HOMAHITHI
CTOMATOJIOTIYHI BTPY4YaHHS 3 BHCOKUM pPiBHEM
TOYHOCTI, 110 /1a€ 3MOTYy CTYACHTaM HEOJHOpa-
30BO MPAKTUKYBaTH MaHImyJsLii 6e3 Oyab sSKOro
pu3uKy nns namienra [7, 38, 39, 42].

Cumynarop qonoBHeHoi peajgbHOCTi Simodont
Dental Trainer, sixuii 3a6e3mneuye BUCOKOpealic-
TUYHE BIpTyaJbHE CEpElOBHILE 3 JETAIbHOIO
3D- Bi3yani3auiefo Ta TOYHUM TaTUYHUM 3BO-
POTHHUM 3B’SI3KOM 03BOJISE CTY/CHTAM BIAYyTH
PI3HHULIEO MDK PI3HUMH TKaHMHaMy 3y0a (emaib,
JCHTUH 1 IyJbla), M 49ac BUKOHAHHS MPOLe-
ayp. Mana cucrema MIATPUMYE IMIOPT JaHHX
KT-ckaHiB Ta peHTICHOJOTIYHAX 3HIMKIB Mar-
€HTIB, 110 JJa€ 3MOT'Y CTBOPIOBATH 1HIMBiAyali-
30BaHi TpeHyBasbHI cueHapii [38]. Cumynsartop
SIM to CARE Dente 1ie nporpama, sika Ho€JHy€e
CJIEMCHTH 3MILIAHOI PeajsbHOCTI Ta JI03BOJIE
CTYACHTaM B32€MOJISTH 3 BIPTyaJlbHUMH HaLli-
€HTaMH B peaibHOMy d4aci. Bona minrpumye
3aBaHT@XCHHS BHYTPILIHBOPOTOBUX CKaHIB, L0
CIIpHSE [IEPCOHAII30BAHOMY HABYAHHIO, B TOM JKe
4ac BUKJIAJa4l MOXYTh CTBOPIOBATH BJIACHI KIli-
HiYHI KeHCHU Ta BIICTEXYBATH IIPOrPEC CTY/ICHTIB
yepe3 IHTerpoBaHy MaHelb KepyBaHHS [39].

[HIMI CUMYASATOP NPaKTHUYHOI isTIBHOCTI
(Virteasy Dental) 3 ranTu4HuM 3BOPOTHHM
3B’A3KOM HAaJa€ CTyACHTaM IIUPOKUN BUOIp Bip-
TyaJbHUX CTOMATOJIOTIYHUX MPOLEAYP, BKIIOYA-
FOYU PECTaBpaLiio, CHIOAOHTIIO, NIPOTE3yBaHH
Ta IMIUIAHTONOTI0. BipTyasnsHa cucrema 103B0-
JISIE 3aBAHTAXKYBATH BHYTPILIHBOPOTOBI CKaHH T2
CTBOPIOBATH IHMBILya/lbHi HAaBYAIbHI CIICHA-
pii, 1110 MOKpaIly€e SAKiCTh HABYAIHLHOTO MPOIIECY
[42], a cumynsTop Cranio Catch Hanae cTyneH-
TaM OCBITHIO TuIaTGOpMy, sika Bukoprcropye L1
JUls CTBOPEHHS A/IAITHBHUX HABYATLHUX MOJLy-
JIiB TA HaJlAHHS MUTTEBOTO 3BOPOTHOTO 3B’S3KY.
Taxuil miAXiA 103BOJISE CTYNCHTaM IPAaKTHKY-
BATH MPOLEAYPH B OE3MCYHOMY CepeoBHIL,
OTPUMYIOYH MEPCOHAITI30BaH] PeKOMEHIANIT st
MOKpAIIeHHs CBOTX HABUYOK [7].

Hocnimxenns, mnposeaene B 2024  pomi
Y. Algarni Ta koneramu, moxasao, 110 BUKOPHC-
TaHHs VR-TeXHONOTii 3HAYHO HiI[BI/II_I_[y€ edek-
THBHICTh HABYAHHS B cTOMaronorii. CrynenT,
SIKI BUKODHCTOBYBAJIM TEXHOJOII BipTyalbHOI
peanbHOCTI JUIs TPEHYBAaHHS MaHyaJlbHUX HaBU-
YOK, JOCAIIM KpalluX pe3ylibTariB y MOpiB-
HSHHI 3 TUMH, XTO NPAKTHKyBaB Ha 3BUYAMHUX
rincoBux abo momimMepHUX Moxeisx. Orpuma-
HUX pe3yJbrar OyB IOB’SI3aHUNA 3 MOXIIUBICTIO
MOBTOPIOBATHU MPOLEIYPH A0 JOCATHEHHs Oaka-
HOro pe3ynbTary [1]. s TpeHyBaHHs mpouenyp
Ha 3BHYAMHUX MOJENAX a00 >KUBUX Mall€HTaX
noTpiOeH BeIMKHiA 00CIT BUTPATHUX Marepiais,
Toal sk VR Moxke imMiTyBaTu HEOOMEXEHY KiJlb-
KIiCTb CUTYaIliil. 3a JOMOMOT 00 TAKUX TEXHOJIOT1i
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CTYACHTH MOXYTb YJOCKOHAJIIOBATU CBOI HaBH-
YK{ Ha MOJEISX, SKI B TOYHOCTI BIAIOBIAAIOTH
peanpHuM mamieHtaM [21]. Cxoxi pesynbratu
Oynu OTpUMaHi MiJ Yac JOCIHIHKCHHS, MpPOBe-
JICHOTO B MEIMYHOMY YHiBepcuTeTi M. Kepman-
max (Mansoory M., 2022). Byno BiaMideHo, 1110
BUKOPHCTAHHS BIPTyaJbHUX TEXHOJOTIN Bifi-
rpae epeKTHBHY pOJIb Y CTBOPEHHI IWHaAMiy-
HOTO, TPUBAOIMBOIO Ta YCHIIIHOTO HABYAJIHHOTO
CepeoBUINA [T CTYACHTIB MEAMYHHX CIEIiallb-
HocTel [26].

BipryaneHa peanbHICTh J03BOJISIE CTYACH-
TaM BHUKOHYBATH YHMCJICHHI MPAKTUYHI HaBUYKH
6e3 oOMmexxeHb uyacy abo pecypciB. B mporeci
gauanus Il 3paren oniHroBaTH pesynsTarti
KIIIHIYHUX BIPAB, HAJIAH0YH CTY/ICHTY 3BOPOTHUH
3B’30K Y PEXUMI PEallbHOro 4acy, a 3acrocy-
BaHHsS 4aT-OOTIB 1 BIPTyaJIbHUX AaCHUCTEHTIB Ha
6a3i LI yHao4yHrO€ CKJIa/HI KTiHIYHI KOHIICTIIi],
MOJIETIIYE MiJrOTOBKY /10 ICIIUTIB 1 CIIpUsI€ TTOBTO-
PCHHIO Marepiany B 3py4HOMY sl CTYACHTA
temmi. Lle ckopouye HaBaHTa)XeHHS Ha BHKJIA-
Jlaya Ta OJHOYACHO MiJBHIULYE 00 €KTUBHICTH
omiHOBaHH [23].

Hespaxxaroun Ha mnepeBaru Ta 3HAYHUU
MOTEHLIaJl, BIPOBA/KEHHS CYYaCHHUX TEXHO-
JIOTif y CTOMATOJIOTI4HY OCBITY Ma€ psii oOMme-
xeHb. OJHIEI0 3 TOJOBHHUX IpoliieM € Opak
HaJIe)KHOTO TEXHIYHOTO 3a0e3MeUeHHs B OKpe-
MHUX OCBITHIX 3akjagax. He MeHII BaXXJIMBUM
€ eTu4Hui acriekt Bukopuctanus LI ockinbku
iCHy€e pu3nK (OpMYBaHHS 3aJICXKHOCTI CTyJCH-
TiB BiJl &JITOPUTMIB, 110 MOXE HEraTUBHO BILIN-
HYTH Ha PO3BUTOK KIIIHIYHOIO MUCJICHHSI, 3/1aT-
HOCTI 10 KPUTUYHOTO aHAIII3Y Ta CaMOCTIHHOIO
npuiitHATTA pimens [6]. lle omguiero mpobie-
MOIO € IIOPYIICHHS IUTAaHHS OO0 KOH]IACH-
UIHOCTI MEPCOHANbHUX | HABYAIBHUX JAHUX,
aKi aHamizytorses LI-cucremamu, 1o Bumarae
BI/IMOBITHOTO PETyIIOBaHHS Ha 3aKOHOJABUOMY
piBHi [33].

BipryanpHa peasbHICTh JJO3BOJISE CTYACHTAM
BUKOHYBATH YHMCJICHHI NPAKTHYHI HaBUYKU Oe3
oOMexeHb vacy abo pecypceiB, ajle BHKOPHC-
TaHHd VR B CTOMaTonorquOMy HABYaHHI Mae
neBHi ooMexeHHs. OJJHUM 13 TOJIOBHUX € BHCOKA
BapTICTh BIPOBA/DKEHHS TaKUX TEXHOJIOTIH.
Cucrema VR Ta HeoOXxigHe mporpamue 3abes-
MEYEHHs] MOXYTh BUMAaratu 3Ha4YHMX 1HBECTH-
IiH, 110 € MPOOIeMOIO JIJIs 0araThb0X HaBYAIbHUX
3aKJIa/iiB, OCOOMMBO B KpaiHaxX 3 OOMEXEHUMH
pecypcamu [5]. IHmmM BHKJIMKOM € mOTpeba
B ajanTamii TpaguliifHUX HaBYAJIBHUX MPOrpam
70 BUKOPUCTAHHS HOBHMX TexHousoriid. bararo
BHKJIaJ]a4uiB Ta CTYJCHTIB II¢ HE MalOTh JOCTaT-
HBOTO JOCBiIy pobotu 3 VR, mo moxe morpe-
OyBaTH J10JaTKOBOT'O Yacy Ha HaBYaHHS Ta OCBO-
€HHS TEXHOJIOT1].

LHquHI/m iaTenexr (LLI) TMOCTYMOBO  CTaE
HCBIJI’€MHUM IHCTPYMCHTOM Y KIIHIYHIN Mpak-
THLI1 Cy4aCHOI0 CTOMATOJIOra, 0COOJIMBO B ray3l
niarHoctuku. Moro 3actocyBaHHS 0cOONHBO
aKTyaJIbHE I aBTOMAaTH30BAaHOIO aHai3y Bi3y-
ami3alifHuX NaHuX, TaKUX K PEHTICHOTpaMH,
xomn’torepHa tomorpadis (KT), konycHo-mpo-
MeHeBa KoM oTepHa Tomorpadis (cone-beam
computed tomography, CBCT) Ta inTpaopanbHe
3D-ckanyBanHs. OcHOBOIO (yHKuioHyBanHs LI
B LIbOMY KOHTEKCTI € HEHPOHHI Mepexi, IpHH-
LMl poOOTH SIKMX 3abe3Iiedye 31aTHICTD 10 Po3-
ni3HaBaHHA MaTepHiB. LI BIacTUBICTH 103BOJISE
IICHTU(IKYBAaTH TATOJOTIYHI 3MIHM B MeXax
CKIIQ/IHHX Bi3yalli3allifiHUX CTPYKTYyp i3 Bpaxa-
I0YOI0 TOUHICTIO. B MEBHMX KIIHIYHMX BUMAJ-
Kax, giarHoctuyHa edektuBHicTh 11 He nmumie
JIOIIOBHIOE JIIOICHKI KOTHITUBHI MOMKIIMBOCTI,
a i IEMOHCTpyY€ NOTEHIIIaJ 10 IXHBOTO MepeBep-
menHs [10, 36].

I'muboke HaBuanus (deep learning, DL), oco-
01MBO 3 BUKOPUCTaHHSM 3TOPTKOBUX HEHpPOH-
HUX Mepex (convolutional neural networks,
CNN), nemoHCTpYye e(eKTUBHICTb Y BHSIBICHHI
KapiO3HHX yPaKeHb, EPHAMIKATBHUX yPAKCHB,
NEepiOJOHTANBHUX JIE(EKTIB Ta BTPATH KiCTKOBOI
TKaHUHU Ha MTAHOPAMHMX pEeHTTeHorpamax i mpu
KIIKT-o6ctexennsx [14].

Cucremunuii anani3 Lee J. H. Ta koer mokasaio,
L0 MOZEIb CNN nocsa tounocti moHan 90%
y BUSIBIICHH1 IIPOKCUMAJIBHOTO Kapiecy Ha MPUIILTb-
HUX 3HIMKaX KOHTAKTHUX TIOBEPXOHb [22]

VY chepi KT i1 KIIKT, mryunuit inTenext
TaKO)XK BUKOPHCTOBYETHCS JJIsl CETMEHTAIlil aHa-
TOMIYHHUX CTPYKTYp, TaKuUX SIK HUKHBOILEJETI-
HUM KaHas, railMopoBi ma3yxu abo KOpeHEeBi
KaHaJIM. ABTOMAaTMYHA CETMEHTallis HE JHIIe
3HWXKYE PU3UK JIKApChKOi MOMMJIKH, ajie i npu-
CKOPIOE IUIaHYBAaHHS XIPYpri4YHHUX BTPy4YaHb,
TaKHuX sK IMIUTaHTallisg ab0 BUAAICHHS PETHHO-
BaHux 3y0iB [3]. ¥ nocmimkenni Jaskari et al.
OyJo IPOAEMOHCTPOBAHO, IO ANTOPUTMH IJIH-
OOKOro HaBYaHHSA MOXYTh TOUHO CETMEHTYBATH
menenHi crpykrypu Ha KIIKT 300paskeHHSX,
3a0e3Meuyr0Yr BUCOKY Y3TO/IXKEHICTh 3 eKCIIepT-
HUMH OIliHKam# [17].

IutpaopansHe 3D-ckaHyBaHHS TakoX 1HTe-
rpyetses 13 LI aist BusiBieHHs: cTUpaHHs 3y0iB,
TpillMH emalli abo MopylieHb npukycy. Jeski
Cy4JacHI CKaHEpHU BHMKOPHCTOBYIOTH BOY/IOBaHi
QITOPUTMHU MAIIMHHOTO HaBuaHHS (machine
learmng, ML), sIKi aBTOMaTU4YHO BUILISIOTH aHO-
MaJlbHI AUISHKH Ta OyayroTh Lu(poBy MOZIEIb
[iesden 13 AlarHOCTUYHUMU HpI/IMlTKaMI/I [25]
Ile 0co6mHMBO BaKIIMBO B OPTOJOHTIi, OpTOMEAii
Ta UQPOBii cTOMATOINOT], 1€ TOYHICTH 1 IIBH/I-
KICTb CTBOPEHHS MOJAEJeH Mae BHpIIIaIbHE
3HAYEHHS.
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Y XipypriuHiii CTOMATONOrii, 30Kpema iMi-
nanrtonorii, LI BukopucTOBYeThCS Ha eTami
I_II/I(I)pOBOFO IUTaHYBaHHS, J1I03BOJISIIOYN CTBOPUTH
BipTyanbHi 3D-Mopemni menern, BU3SHAYUTH OITH-
MaJIbHE TIOJIOKEHHS IMIUIAHTAaTiB, BPAaXOBYIOUH
aHATOMIYHI OCOOJMBOCTI MALI€HTa, MIUIBLHICTEH
KICTKM Ta MOJOKEHHS aHaTOMIYHO BaXKIMBUX
CTPYKTYP, TAKMX SAK: HHKHBOILIC/ICIIHHUHA KaHaJ,
raiiMopoBi masyxu, tomo [9]. Anroputmu 1iu-
OOKOro HaBYaHHA MOXYThb ABTOMATHYHO Cer-
MEHTYBAaTU aHATOMI4HI O0’€KTH Ta T'€HEpyBaTH
1a0JIOHK XipypriuHuX HaBiramiitHUX 11aGiIoHIB
13 BUCOKOIO TOYHICTIO, IIO CHPUS€ 3MEHIICHHIO
OlepalifHOrO Yacy Ta MiABHIICHHIO Oe3MeKu
npouenypu [17, 24].

VY opromneanyHii CTOMATONOT1i BUKOPHCTAHHS
CAD/CAM (computer-aided design/computer-
aided manufacturing) Ta LI no3Bonse aBTO-
MaTH3yBaTH NPOLEC MOJEIIOBAHHS Ta BUTOTOB-
JICHHS OPTOIIC/IMYHUX KOHCTPYKLIN — KOPOHOK,
MOCTIB, BlHlplB 3 ypaxyBaHHSM OKIIO31HHUX
B3a€MO3B’SI3KIB, ECTETUYHUX [ApaMeTpiB Ta
1HMBINYyanbHOI Mopgoorii 3y6is [25]. Auro-
PUTMH  MOXYTb aHAJli3yBaTH THCSYl KIIIHIY-
HUX BHIIAJIKiB, 00 PEKOMEHIyBATH HAHKpAILy
(opmy pecraspauii abo uwuX ii CTBOPEHHS
3 MiHIMQJIbHUMH BTpy4aHHsMHU [16].

OpTofOHTHYHE IUTAHYBaHHS TaKOX 3a3HAE
TpaHC(opMAaLil 3aBISKA IUTYYHOMY IHTENIEKTY.
CucteMr Ha OCHOBI MAIIMHHOTO HaBYaHHA
MOXYTb [POBOAMTH aBTOMATHYHY OLIHKY IpH-
KyCy, mepeabdadarn 3MiHM y MOJOXKCHHI 3yOiB
niJ BIUIMBOM OpekeT-cucreM abo  elaiiHepis,
reHepYBaTH CUMYJIbOBaHI PE3yJIbTaTH JIKYBaHHs
Ta MozemtoBatu ¢a3u nepemimeHHs 3yois [20].
Taki mporpamu, sk Invisalign ClinCheck a6o
uLab Systems, akTHBHO 3aCTOCOBYIOTH aJro-
PUTMHU MIPETUKTUBHOTO MOJICIIOBAHHS ISl CTBO-
PEHHSA 1HIUBIAyaJIbHUX MPOTOKONIB BHUPIBHIO-
BaHHs 3y0iB [29].

Kniniuni  1ocnipkeHHS  JEMOHCTPYIOTh
BUCOKY edexTuBHICTh 3acTocyBanHs LI B ymo-
BaxX peaJbHOI CTOMATOJIOTIYHOI MpakTUku. Tak,
3a pesynbraramu gociipkenHs S. K. Satapathy
Ta CHiBaBTOpPH, y TMALI€HTIB, SIKUM MPOBOIMIN
IMIUIAHTALII0 3 BUKOPUCTAHHSAM MOIEPEIHBOTO
uudpoBoro 1aHyBaHHs Ha ocHosi LI, Oymo
3a(IKCOBAHO CTATHCTHYHO 3HAYYIIE 3HIKCHHS
4acTOTH leprl‘-IHI/IX YCKJIAJIHEHb TIOPIBHSHO
3 TpaJAMIIIHHUMH METOJaMH IUIaHyBaHHS [35].
VY cBoto uepry, Maspero C. Ta KoJieTu J10BEJH,
110 BIPOBAKEHHS aBTOMaTU30BaHUX IIU(PPOBUX
MIPOTOKOJIIB Y OPTOJOHTUYHY MPAKTUKY CHPUSE
CYTTEBOMY CKOPOYEHHIO TPUBAJIOCTI JIKyBaHHS,
a TaKOX TIIBHUILIEHHIO TOYHOCTI MPOTHO3YBAaHHS
KIHLIEBUX pe3ynbrartiB [27].

He3Baxxaroun Ha YMCIIEHHI IT€peBary, MUPOKE
BrpoBapkeHHa I y KiIiHIYHY [paKkTHKY

CYNPOBOKYEThCS TIEBHUMHU BHUKJIHKaMH. Bax-
JIMBUMM 3aJIAIIAIOTECS TUTAaHHS Baigarii Moje-
JIel Ha pi3HOMaHiTHI/IX KJIIHIYHUX JAaHUX, €TUYHI
aCIIEKTH aBTOMAaTH3alil ,Z[laFHOCTI/IKI/I a TaKoX
HCO6X1,£[HICTL HAaBYAHHS JIIKapiB MpaBUIIbHIN
IHTEpIpeTallii pe3yabTariB, OTpPUMAHUX 3a JOTO-
moroto LI [41].

4. BucHoBku

BrpoBa/OKeHHsL TEXHOJIOTH IUTYYHOIO IHTE-
JISKTYy B KIIHIYHY CTOMATOJOIIYHY IPAKTHKY
CHPHUSETUME 3HAYHOMY ITiIBHIICHHIO SIKOCTI Jlia-
THOCTUKM Ta Teparii, 30KpeMa 3aBIsSKd aBToO-
MaTu30BaHid 00poOIll JaHuX Ta UUPPOBOMY
IUIAHYBAHHIO XIPYypriyHUX, TEpareBTUYHUX Ta
OPTOLOHTHYHUX BTpy4aHb. Bukopucrass ajro-
PHUTMIB [IMOOKOTO HAaBYAHHS JUIs aHaJi3y PEHT-
reHiBebkuX 3HIMKIB, KT 1 3D-ckaniB 3abesmnedye
BUCOKY TOYHICTb 1 3MEHIIYE PU3HKH JIKAPCHKUX
nommiok. [udposi nporokonu ta CAD/CAM-
TEXHOJIOTTI JI03BOJISIOTE CTBOPIOBATH [IEPCOHA-
JIi30BaHl [UIQHU JIKYBaHHS 3 ypaxyBaHHSIM aHa-
TOMIYHHMX OCOOJIMBOCTEH MALi€HTa, WO CHpUsie
3HW)KEHHIO TPUBAJIOCTI JIKyBaHHS Ta IIi/IBU-
LICHHIO [IPOTHO30BAaHOCTI pe3ynbrariB. KiiHivHi
KeCH JIEMOHCTPYIOTh: IMIUIAHTAIlisl 3 BUKOPHC-
TaHHAM I1MdpoBoro rmianysanus LI cymposo-
JUKY€ThCS 3MEHIICHHSIM YCKJIQJHEHb, a aBTOMa-
TH30BaHI IPOTOKOJIM CYTTEBO CKOPOUYIOTh TEPMiH
OPTOLOHTHYHOIO JIiKyBaHHs. Hespaxaroun Ha
nepeBart, YCHIIIHE 3aCTOCYBAHHS TAKHX TEXHO-
JIOTii BUMArae perelbHOI NEPEBIPKH MOJCIICH,
ajanTauii 10 IHAMBIAYAIBHUX KIIHIYHUX [OTPEO
Ta BpaxyBaHHS €TUYHUX 1 NPABOBHX ACIEKTIB.
lomanbumii po3BUTOK LU(POBOI CTOMATONIOTIT
T YAOCKOHAJICHHS BIIIOBIAHUX MEAMYHHX CTaH-
JIapTiB 3HAYHOIO MIpPOIO 3aJIEKUTh BiJ] TICHOT MiX-
JUCLUIUTIHAPHOT B3a€EMOJIl MDK KIIHIIMCTaMHu,
IH)KEHEPaMHU-PO3pOOHUKAMU Ta MPEACTAaBHUKAMU
HOPMaTUBHO-TIPABOBHX OpPTaHiB.

IlepcnekTHBM NOJANBIIMX  JOCJHIIKEHb
BKIJIFOYQIOTH BUBYEHHS MOXJIMBOCTI BUKODH-
CTaHHsI LUTYYHOIO IHTEJICKTY, 5K JONOMDKHOIO
IHCTPYMEHTY B HaBYaHHI Ta NPaKTHYHIA Aisib-
HOCTI JIIKaps-CTOMAToJIora.

Konduiikr inTepecis
ABTOpH 3asBISIOTE IPO  BiJCYTHICTH KOH-
¢uikTy iHTEepeciB.

3roga Ha nmyOJaikaniro
ABTOpH 03HAHOMIIEHI 3 pe3yJbTaTaMu 1 CXBa-
JIMITY OCTAaTOYHHI BapiaHT PYKOIIHUCY.

BuxopucranHsi  IITYYHOIO  IHTEJIEKTY
3OIMCHIOBANIOCST  BUKJIIOYHO 7SI  MOBHOTIO
penaryBaHHs.
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IlepBuHHI AaHi Ta MaTepiaJu NPEACTaBICHI NPOBEACHHS LHOTO JTOCIIKEHHS Ta MiJrOTOBKY
BUOIPKOIO JIITEpAaTypHUX JDKEpEN NMEepeBaXHO 3a  CTAaTTI.
OCTaHHI POKH JIOCITiDKCHHSI.
Bnecox aBTOpiB

Indopmanis npo pinancyBanns. Asropu Bci aBropu MarooTh PIBHOLIHHMKA BHECOK
HE OTPUMYBAJIM OKPEMOTO (DiHAaHCYBaHHS Ha y HallMCaHHS CTAaTTi.
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KJIITHIKO-MOP®OJOTI'TYHI OCOBJIMBOCTI BIIJINBY TIOBHUX
SHIMHUX IIJTACTUHKOBHUX ITPOTE3IB HA CJIN30BY
OBOJIOHKY IMPOTE3HOTI' O JIOXA (OIVIAJX JIITEPATYPHN)

Jlokora €. 10., Jloxora I0. €., BoBuok P. B., Kaiina M. 1.

CLINICOPATHOLOGICAL CHARACTERISTICS OF THE EFFECTS
OF COMPLETE DENTURES ON THE DENTURE-BEARING MUCOSA
(LITERATURE REVIEW)

Evgen Lokota, Yuriy Lokota, Ruslan Vovchok, Marianna Kayla

AHoTauis

AKmyanvnicme. 3HiMHI niaCmMMAco8i npomesu po32na0aromucs K KOMIIEKCHI NOOPA3HUKY, WO YUHAMb HA
cau308y 006010HKY npomesnozo nodca (COILI) ma it peyenmopuuii anapam mexaniyHuu, XiMiKo-mOKCUYHUL, CeH-
cubinizyrouull i mepmoizomoouuil enaus. Inmencuericmo i xapakmep yb0o2o NAUGY GUIHAYAIOMbCS (PIZUKO-XIMIY-
HUMU 81ACMUBOCIAMY DAZUCHUX MAMePianie, KOHCMPYKMUBHUMU O0COONUBOCTNAMYU NPOMe3d, MOYHICIIO 1020 8U-
2omoenents ma mpuganicmio ekcniyamayii. Mema 00cni0xiceHHA: Y3a2albHeH A Ma AHANi3 TIMmepamypHux OaHux
o000 6NIUBY NOGHUX 3HIMHUX NIACMUHKOBUX NPOME3I6 HA CIU308y 0D0NIOHKY npomesHozo noxca. Mamepianu ma
Memoou. 30iticnerno ananimuynuil 02nad 20 Haykogux 0dxcepen, Y AKUX GUCBIMIEHO Pe3YIbmamu O0CIIONCEHb BNIU-
8y NOGHUX 3HIMHUX NPOMe3i6 HA CIU308y 0DONOHKY npome3nozo0 nodca. Pesynomamu ma ix 06206openns. Ananiz
Jimepamyprux 0vicepei noKaA3ads, o NOGHI 3HIMHI NIACTNIUHKOGI RPOME3U MOICYMb CAPUYUHAMU PO3GUMOK 3aNATb-
HUX i oucmpo@iynux 3min cau3060i 06010HKY HPOMe3Ho20 10Jicad. OCHOBHUMU YUHHUKAMU HEe2AMUBHO20 GNIUBY €
MEXAHIUHA MPABMaAmu3ayis MKAHUH, He3a008i1bHA 2i2i€EHa NOPOICHUHU POMA, HASABHICMb 3ANUUKO8020 MOHOMEPA
8 basucHux mamepianax ma mpugaie KOpucmysanus npomesamu. Bcmanosneno, wo nopywenns npasun 002110y
3a npomesamu Cnpusie HaAKONUYEHHIO MIKPODIOpU MA PO3BUMKY 3ANATbHUX PeaKyili ciu30680i obonouku. Bucnoeku.
OOnuM i3 HAUOINLW ANCTUBUX YUHHUKIG emION02ii ma namozene3y 3anaibHux npoyecie € He3adosiibHULL CMAaH 2i-
2ienu nopooicHunu poma. Taxooic 00 npudUH HenepeHOCUMOCmi OA3UCHUX Mamepianie ma po3eUmKY 3andaibHux pe-
axkyiti MOdCHA BiOHeCU 3aMUKO8UlE MoHoMmep. Taki cmanu 6y0ymb 6i0HOCUMUCA 00 XIMIKO-MOKCUYHUX 3aNaleHb
ma inwum yckaaonennsam 3 boxy COPIIL

Knrwouoei cnoea: npomesne nooice, sHimHi 3yOHi npomesu, ciu308a 06010HKA.

Abstract

Background. Removable acrylic dentures are regarded as complex irritative agents exerting mechanical,
chemical-toxic, sensitizing, and thermo-insulating effects on the mucosa of the denture-bearing area and its receptor
apparatus. The intensity and nature of these effects are determined by the physicochemical properties of the denture
base materials, the prosthesis’s structural design, the accuracy of its fabrication, and the duration of clinical use.
Purpose. To summarize and critically analyze the available literature regarding the effects of complete removable
plate dentures on the mucosa of the denture-bearing area. Materials and Methods. An analytical review of 20
scientific sources addressing the effects of complete removable dentures on the mucosa of the denture-bearing
tissues was conducted. Results and Discussion. The analysis of literature sources demonstrated that completely
removable plate dentures may contribute to the development of inflammatory and dystrophic changes in the mucosa
of the prosthetic bed. The main factors contributing to adverse effects include mechanical trauma to tissues,
poor oral hygiene, the presence of residual monomer in denture base materials, and prolonged denture wear. It
was established that inadequate denture hygiene promotes the accumulation of microflora and contributes to the
development of inflammatory reactions of the mucous membrane. Conclusions. Inadequate oral hygiene represents
one of the principal etiological and pathogenetic factors contributing to the development of inflammatory processes
in the denture-bearing tissues. In addition, residual monomer released from denture base materials is recognized as
a potential causative factor in material intolerance and the initiation of inflammatory reactions. Such pathological
conditions are generally classified as chemically induced toxic inflammatory lesions and may lead to a spectrum of
complications involving the mucosa of the denture-bearing area.

Key words: prosthetic bed, removable dentures, mucous membrane.

1. Beryn BUKOPHCTOBYIOTbCSl JUIi BUTOTOBJIEHHS TIOBHUX

OpHi€r0 3 KIIFOYOBUX NMPOOJIEM KIIIHIKM OPTO-  3HIMHUX IUTACTHMHKOBUX Tpote3iB. [1ig gac cTBo-
MEINYHOT CTOMATOJIOTII € XapakTep B3aeMOIl  pPEHHs TAKMX KOHCTPYKIIiH HIMPOKO 3aCTOCOBYIOTh
TKaHUH TPOTE3HOTO JIOKA 3 MarepiajiaMu, IO aKpWioBi 0a3MCHI CTOMATOJIOTIUHI Marepiai,
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BUKOPUCTAHHS SIKUX HEPIAKO MOB’S3YIOTh 13 PO3-
BUTKOM aJIepriyHOro cTomMaTury [1].

OyHKUIOHANBHI  MOPYUICHHS — PeLenTop-
HOTO arapary KIHIYHO MpOSBISIOTHCS BIAUYT-
TSIM TIEYIHHS, TTOKOJIIOBAHHSI, CYXOCTI Ta Oojem
y AUIHLI ONOPHMX TKaHWUH MPOTE3HOIO JIOKA.
Y 4acTMHM [AUi€HTIB MNATOJIOITYHI BIAYYTTS
INOLIMPIOKOTHCS HA KIHYMK 1 CIIMHKY 53UKa, Iyon
Ta MIOKH, [0 1HKOJIH 3yMOBIIOE HEMOXJIHBICTH
KOPHCTYBaHHsI OPTOIEUYHUMH KOHCTPYKLISMH.

AJepriufi mpoTe3Hi CTOMATUTH 332 MEXaHi3-
MOM PO3BUTKY HaJeXaTh JI0 allepriyHUX peak-
i crnoBuUIbHEHOTO TUITy. KIIiHIYHO BOHU TIpO-
SIBIISIIOTHCA Yy BUIVISI KOHTAKTHOTO CTOMATHUTY
3 TMOIMIMPEHHSM MaTOJIOTIYHOTO TMIpolecy Ha
CIIM30BY OOOJIOHKY IIPOTE3HOTO MOJIs Ta WKIPHI
MOKpUBH. [0JOBHUM €TIONOTIYHUM YHHHHKOM
€ CeHCHOLII3aLlisl OPraHi3My 110 OPraHiqHUX KOM-
IIOHCHTIB (METHJIMETAKpHIIaTy) i HEOpraHiYHUX
ckiasoBux (OapBHUKIB, HAMOBHIOBAdiB, ILIAC-
TU(IKATOPIB), 0 BXOAATH A0 CKIAIy 6a3HCHHx
MaTepiajiB AJii BUTOTOBICHHS TOBHHUX 3HIMHUX
TUTACTUHKOBUX MPOTE3iB.

[IpoTe3Hi CTOMaTUTH YacTillle JiarHOCTYOTHCS
Y KIHOK BikoM I0Hax 50 pOKiB, IO MOB’S3YOTH
31 3HIKCHHSIM 3aXMCHO-0ap’epHOl (QyHKuii emi-
TEN0, NEPEBAKHO B AULAHLI TBEPAOrO IiHE-
Oinms. Pimue naronorivHui mpouec Joxamisy-
€THCS B 30HI aIIbBEOJIAPHOIO BiJIPOCTKA BEPXHBOI
LIeJICNH 1 BKPAll PIKO 1 B NOOAMHOKUX BHIIA/-
Kax — B JIUISHII aJbBEOSIPHOI YACTUHU HUKHBOT
uesieny. Ipn 1bOMy y OZHOrO i TOro camoro
nalieHTa JIOKal3alis, IHTCHCHBHICTb Ta ILIOLIA
3aMajJbHUX 3MiH MOXKYTh BapiroBaTé B Pi3Hi Hepi-
OZ KOPHUCTYBAHHI POTE30M [2, 3, 4].

Y Jiirteparypl Takox 3yCTpIYarOThCS TBEp-
JUKCHHsI IIONO0 3HIXCHHS aKTyaJbHOCTI IpO-
OnmemMu B3aeMOJil MpoTe3a 1 MPOTE3HOTO JIOXKA
B Cy4aCHUX yMOBax.

KniniyHO ocepenkoBe 3amajieHHsS CIU30BOL
OOOJIOHKH NPOTE3HOIO JIOXKa NPU KOPHCTYBAHHI
3HIMHHMHM IIPOTE3aMH HPOSIBIAETHCS Y BUMISAL
MOOAMHOKHUX 200 MHOKMHHUX JIUITHOK TOYKOBOT
rinepemii, iHKOJIM — y GopMi OLIBIIUX epUTEeMa-
TO3HHX IUIIM 0€3 YiTKOI 3aKOHOMIPHOCTI IOZ0
po3mipy Ta Jokanmizauii. ¥V mporeci nporpecy-
BaHHS MMAaTOJOTTYHUX 3MiH Ha TJ1 HAOPSKY Ta po3-
IYLICHHSI CJIM30BOT 000JIOHKI POPMYIOTBCS KPO-
BOTOYMBI epo3ii, IeKyOiTanbHI BUPa3Ky, @ TAKOXK
rinepruiacTUYHi PO3POCTaHHS, IO CYyPOBOIKY-
10ThCsl 001bOBUM cHHIIpOMOM. [loBepxHEBi oce-
PEIKOBI 3amaibHi 3MiHU YacTillIe JIOKAT3yIOThCS
B JUISHII 3aJI03UCTOI 30HU, BY3/CUOK, Iepe-
XIIHUX CKJIAJJOK Ta albBEOJSIPHUX TpeOCHIB.
JlexybiTabHi BHPA3KH IEPEBAKHO PO3TALIO-
BYIOTbCsl B 30HI IIEPEXIIHUX CKIIAJIOK 1 110 JIHIT
«Ay, piaiie — B AUISHII aJbBEOISIPHUX TPEOCHIB
1 TBepaoro migHeOinHs [5].

[Tamimomaro3Hi po3pocTaHHs —HaifuacTime
BUSIBIISIIOTBCSL y LIGHTPAJIbHIM YacTHUHI TBEPAOIO
ninHeOinHs. JludysHe 3arnaleHHs XapakTepu-
3y€ThCSl AHAJOTTYHUMM KJIIHIYHUMHM O3HAaKaMH,
OJTHAK OXOIUIIOE€ BCIO IOBEPXHIO MPOTE3HOIO
JIOJKa, YITKO BiAmoBimaroum ioro mexkam. Ciu-
30Ba 0005I0HKa HaOyBa€ BHIIHEBO-YEPBOHOIO
3a0apBiICHHs, CTAa€ HAOPSKIOKW Ta PO3pHXIIe-
HO0. 3ananbHi 3MiHu 0€3 OPYIICHHS LUTICHOCTI
eliTeNialbHOro MOKPUBY 3a3BHYail criocrepira-
OTCs y MIALIEHTIB IPOTATOM Nepuiux 1-3 pokis
KOPUCTYBaHHs 3HIMHUMH [IPOTE3aMHU.

DopmyBaHHs epo3ii i TilepIUIACTHIHKUX PO~
LeciB yacTiuie BI,Z[6YBa€TBC$I depes 3 i Oinbiie
POKIB eKCILTyaTanii KOHCTPYKIIii, 110 TOB’ SI3YIOTh
13 BUHUKHEHHSM HEBIJMOBIAHOCTI MIXK MOBEpPX-
HEro 0a3ucy Ta penbePoM MPOTE3HOTO JoXkKa [6].

Jlo OCHOBHMX HpPUYHH PO3BUTKY OCEPEIKO-
BOTO 3amlajieHHs HalleXkaTh HEAOCTaTHS (Qikca-
s 1 OajaHCyBaHHS NPOTE3a, HASBHICTH ILOP-
CTKOCTI Ta HOPHCTOCTI 0as3ucy, a TakoX HOro
HETOYHA BIAMOBITHICTH aHATOMIYHOMY pelbedy
npote3Horo Jioxka. OcTaHHE 3yMOBJIEHE ycal-
KOO TJIACTMACH ITiJ1 Yac MojliMepu3allii, ika cTa-
HOBUTH 0,02-0,5%, 1m0 crnpusie MexaHiuHOMY
OJPa3HeHHIO TKAHWH, BUHUKHCHHIO Makpo3cy-
BIB | HEPIBHOMIPHOMY PO3IOALLY KyBaJIbHOIO
TUCKY Ha OIOPHI CTPYKTYpH.

Etionoriss audy3Horo 3amaieHHs CIM30BOL
00OJIOHKM MPOTE3HOT0 JIoXKa IEPEBAKHO Ma€
XIMIKO-TOKCHYHUN a00 anepriyHuii XapakTep.
3a3Ha4a€eThCs, 110 HABITH YAOCKOHAJIECHHS TeX-
HOJIOTIT moJiMepu3alii aKpUIOBUX ILUIACTMAC Ta
3MEHIIEHHS BMICTY 3aJIMIIKOBOIO MOHOMEpA HE
3aBK/AM 3a0€3MeUyoTh KIIHIYHE MOKPALICHHS
y MAaLi€HTIB 13 PO3IUTHMHU XiIMIKO-TOKCUYHUMHU
YpaXeHHAMH [7].

IcHye Takok MmO3uIlisA, 3TiAHO 3 SKOK Mexa-
HiYHI YMHHUKU HE BIAICPaOTh MPOBITHOI PO,
a 3amajbHi 3MIHM MOXYTh BHHHMKATH HaBITh 3a
YMOB BHCOKOi SIKOCTI BUTOTOBJICHHS MpPOTE3IB,
110 MOSICHIOETHCS 3aralibHUM CTaHOM OpraHi3My
narieHTa Ta Horo peakTUBHICTIO [5].

BaTMBUM YMHHMKOM PO3BHTKY ~3alalbHUX
IpOLECIB € HE3aJOBUIbHUN Tiri€HIYHUN CTaH
MOPOXHHHHA poTa. KoHTaMiHaLlis TOBEPXHI AKPHIIO-
BHX [IPOTE31B MIKPOOPraHi3MaMy Ta IPOLYKTaMH iX
METaboIII3My CIPHsIE 3HIKCHHIO MICLICBOTO IMyHi-
TeTy Ta (POPMYBaHHIO OCEPEIKY XPOHIYHOI TOKCH-
KOIH(EKI, [0 MOXEe 3yMOBIIFOBATH SIK JIOKAJIBHI,
TaK 1 3arajbHi MaTOIOTI4HI 3MiHH [§].

CyTTeBy poib y PO3BHTKY HPOTE3HHX CTOMA-
TUTIB BIJIrpae aJcopOLis MOBEPXHEIO aKpHIIO-
BUX TMPOTE3IB YACTHHOK 1K1, MEIMKAMEHTO3HUX
pe4yoBHH, MiKpodIIOpH Ta i1 TOKCUHIB, YHACTIIOK
YOro MpoTe3u MOCTYNOBO HAOyBalOTh aHTUIEH-
HUX BJIACTUBOCTEH 1 MOTpeOyroTh 3aMiHU abo
nepepoOKH.
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OpHi€r 3 NPOBIAHMX NPUYMH HEHEPEHOCH-
MOCTi 6a3UCHUX MaTepiaiiB Ta PO3BHTKY 3araib-
HUX peaklili BBaXKA€ThCS 3aJUIIKOBUNA MOHO-
Mep — METHIIMETaKPUIIAT, SIKH MOXE MICTHTHCS
B IIaCTMAaci B KOHueHTpaun 0,2-5,2% HaBiTb 3a
YMOB TpUBaIoi moiiMepusaiii Ta 30epiratucs
B Marepiani g0 12 wmicsami. [HIII KOMIOHEHTH
6asucHux iactMac (rigpoxinon — 0,01%, Gen-
301JIIIEPOKCH]T 0,2-0,5% Tomo) 3a3BUUai
BBAXAKOTbCS. MAJIOTOKCHYHMMH 4€PE3 HU3bKY
KOHIICHTpAIIiIO, a 6apBHHKH — 010JIOTIYHO 1 1HIH-
(pepeHTHUMHU BHACIIOK iX CIIA0KOT PO3YMHHOCTI.
KniniuHo Taki cTaHM BiAMOBIIAIOTH KAPTUHI KOH-
TAKTHOTO XIMIKO-TOKCUYHOTO HecTenu(iaHOTro
3amajeHHs, 0 NPOSIBISETHCS TilepeMi€lo, TOU-
KOBUMH KDOBOBHIIMBAMH, HAOPSKOM, CyXiCTIO,
MEYiHHAM 1 HapecTe3isiMU CIM30BOT OOOJIOHKH
Ta S3UKa. Y MOOAMHOKHMX BHUIAJIKaX MOMKJIMBI
CHCTEMHI aJiepriuHi peakuii y BUIVISAI €K3eMHU,
IJIOCUTY, HAaOpsIKy Iry0, TOCTPUX JAEPMATHUTIB a6o
OponxianpHOi acT™mu [5, 6, 8, 9].

OxpeMo 3a3HAYa€TbCA POJb HETaTHBHOIO
TUCKY Ii/1 6a3uCcOM MpoTe3a, AKHi MOXKE YMHUTH
HECHPUSATIUBUI BIUIMB HA TKAHUHHU MPOTE3HOTO
noxa. Bunuistiors arpogiuny ta rineprpodiuny
(hopMU IPOTE3HOTO CTOMATHTY.

Atpodiuna dopma XapaKTePU3Y€eThCs PO3BH-
TKOM EPUTEMH Ta arpodii cnmu30Boi 000IOHKU Ha
3HAYHIN IO ONOPHUX TKAHUH. Mop(bonorquo
BU3HAYAETHCS OararomapoBuil IJIOCKUH HE3po-
TOBUTMI emiTenii i3 BUTOHUEHHMM IIMIYBaTUM
[IapoOM, MICLSIMH 3 SIBUILAMH aKaHTO3y. Y CIO-
JlyYHOTKaHMHHIH OCHOBI BHABISETHCS JliMoric-
TIOLMTAPHA IHUILTPALYS, IHOAI 3 IPOHUKHEHHSM
MakpodariB y ToBuly emirenito. ['imeprpodiuna
(dopMa XapaKTepH3yeThCsl O3HAKAMHU MPOTYKTUB-
HOTO 3alaJICHHs 3 BUPAXXECHOI0 EPUTEMOIO, JIOKa-
J130BaHOI0 TMEPEBAXKHO B LIEHTPAJbHIA YacTHHI
TBEPJOTrO MiAHEOIHHS Ta HA BEPIIUHI ajIbBeo-
JSIPHOTO TPEOEHs, a TAKOXK IHTEHCUBHUM POCTOM
JPLKIHKONOAIOHUX TPHOIB [10 11,12, 13].

MikpoGiosoriusi  ZOCIHIDKCHHS Ma3KiB 13
IIOBEPXHI 3HIMHHX NIPOTE3IB 3 aKPHIIOBHX I1JIACT-
Mac, POBE/CHI B Pi3HI TEPMIHU MICIsL OpTOIIe-
JIUYHOTO JIIKYBAHHSI, 3aCBITYN/IN HAsBHICT IPH-
6i8 posry Candida y BCiX NaLi€HTIB, IPHIOMY iX
KUIBKICTh 3pOCTana MpONOPLIHHO TPUBAIOCTI
KOPHUCTYBaHHS MPOTE3aMHU.

Peakmisi ciu30BOi  OOONIOHKK TPOTE3HOTO
JOKa Ha BIUIMB AKPWJIOBHX KOHCTPYKIIH Mae
PEaKTUBHO-NIPUCTOCYBaJIbHUMN XapakTep y 67,5%
BUIIAJIKIB 1 maTonorianuii —y 32,5%.

I1in yac Tpusanoro kopucrysanHs (2—8 pokis)
CIIOCTEPIraeThCsl TMOTOBIICHHS EIiTENiaIbHOTO
11apy Ta BUTOHUYEHHS BJIACHOI IUIACTUHKH CIIU30-
BO1 00O0JIOHKH.

LuTonoriudi JOCHiAXKECHHS METOIOM JIFOMi-
HECLEHTHOI MiKpocKomii BiIOUTKIB CINW30BOT

00O0JIOHKM TiCAS MOBHOIO 3HIMHOIO IpOTe-
3yBaHHsS BUSBUIW MIJABUIICHHS JeCKBaMaIlii
emiTeNialbHUX KIITUH, 3017bIICHHS KiJIBKOCTI
HEe3pLIMX (OpPM 1 HAsABHICT OaKTepiajbHHUX
BKJIIOYCHb. Y DaHHI TEPMIHM Micis HPOTE3y-
BaHHS BiJ[3HAYAJIOCS 301IbIICHHS HHOH_II KJIITUH,
iX nepuMerpa Ta jAiaMerpa, Lo IOB’S3YI0Th 13
OJPA3HIOBAJILHOIO JI€I0 NpOTe3a, Ipoiipepa-
TUBHUMH IIPOLECAMH Ta 3AIAIBHOI0 PEAaKUIEL.
Y BigjaneHi TEPMiHM CIOCTEPIranocs MOKpa-
IICHHS IUTOJIOT149HOT KapTHHH, IO CBII4HUTDH
npo ¢GopMyBaHHS aJanTallifHUX MeXaHi3MiB
[11, 14, 15, 16].

VY nmnamieHTiB i3 TPUBAIMM KOPUCTYBAH-
HAM [pOTe3aMH 3 MOJIMETHIMETaKpuiary
PO3BUTOK IPOTE3HOIO CTOMATHTy CYIpO-
BO/KYBaBCSI  JIOCTOBIPHUM [T IBUAIEHHSIM
3aMnajbHO-JECTPYKTUBHOTO CTaHy, OCOOJIUBO
IpU €pO3UBHO-3AMAIBHUX (I)opMax Yacrora
HOpMAaJIbHUX 3HAYEeHb NPU IHTAKTHIN CIM30BiH
oOosnonti cranosuna 91,8%, Toai sk npu Tpas-
MaTUYHOMY cTOMatuTi — 29%, a mpu KOHTaK-
THO-aneprignomy — 34% [17, 18, 19, 20].

2. BucHoBku

_AHam3yiouM IUTEPATypHI JDKepena, MOKHA
AINTH BUCHOBKY, L0 6ararbMa JOCIIDKCHHIMH
JIOBEZICHO HasIBHICTH MAaTOJIOTTYHUX 3MiH I €0
3HIMHUX TIJIACTMAacOBHMX MpoTe3iB. BusiBieHo
iX 3aJeKHICTh BiJl SKOCTI BHTOTOBIIEHHS MPO-
T€3a, TEPMiHIB KOPUCTYBAHHs, TITI€HU MOPOXK-
HUHM pOTA, PEAKTUBHOCTI OPraHi3My XBOpPOTO.
Bynyun komMOiHOBaHUMU O/pa3HUKAMH, 3HIMHI
OpTONeaMYHI KOHCTPYKII Haat0Th MEXaHIYHHIA,
XIMIKO-TOKCHYHHH, CEHCHOLII3yI0Umid 1 Tepmo-
130JIF0F0YMI BIUIMB, IO BeAE A0 iX 3amaleHHS
1 moganbioi arpodii.

IlepciekTHBH NOAAJNBIIMX JOCTiIKeHb.
[lepcnekTHBY NOAATBIIUX JOCHTIKEHb IO~
raloTh y MNONIHUOICHOMY BHBYEHHI MEXaHi3MiB
B3a€MOJIii aKpWIOBUX Oa3HCHUX MarepialiB i3
TKaHMHAMH IIPOTE3HOTO JIOKA, 30Kpema pojii
3aJIMIIKOBOIO MOHOMEpa, MleO6HOl KOHTaMiHa-
uii Ta iHAMBINYyaIbHOI PEAKTUBHOCTI OpraHi3My
y PO3BUTKY HPOTE3HHUX CTOMATHUTIB. JloIisb-
HUM € TIPOBEICHHA KIIHIKO-IJAOOPaTOPHUX
JOCTI/KeHb 100 BJOCKOHAJICHHS TEXHOJOTIH
nojimMepusanii 0a3MCHUX IIacTMac, pPO3pOOKH
0loCyMiCHMX MaTepiajliB Ta ONTHMi3alii mpo-
GUTAKTUYHUX 3aXOiB JAJsl 3HIDKEHHS YacTOTH
YCKJIAJIHEHb MPH KOPUCTYBAaHHI NOBHUMH 3HIM-
HUMH TUTACTUHKOBUMH MTPOTE3aMH.

O6MesxenHss aocaifkeHHs. OOMEXEHHAM
JOCT/DKEHHA € Te, 10 po0oTa IPYyHTYETHCS
NepeBaXHO Ha aHAIII31 TiTepaTypHUX JpKepen Oe3
IPOBEJICHHs BIACHOTO KIIIHIYHOTO YU EKCIepH-
MEHTaJIbHOTO JociikenHsa. Kpim toro, pe3yib-
TaTU pI3HUX aBTOPIB MOXYTb BIJPI3HATUCS
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3aJIe)KHO BiJ METOIB JOCHIJKEHHS, Xapakre-
PUCTUK BHUOIPKH MAIlIEHTIB, TEPMiHIB KOPHUCTY-
BaHHs [IPOTE3aMH Ta TUIIIB 3aCTOCOBAaHHUX Oazuc-
HUX Marepiajis.

KounduiixT inTepeciB
ABTOpPU 3asBIAIOTH MPO BIACYTHICTH KOH-
¢uikTy iHTEpeciB.

BuxopucTanHsi INTYYHOI'O iHTEJIEKTY
He BuxkopucroByBascs.

IlepBuHHi xaHi Ta MaTepiaan

[lepBuHHI naHi Ta MaTepialu JIOCIIIKCHHS
NpPEICTaBICHI y BHUKOPUCTaHUX JITeparyp-
HUX JoKepenax. JlomaTkoBi Matepiand MOXYTb

OyTh HajzaHi aBTOpaMH 3a OOIPYHTOBAHHM

3aIIMTOM.

Inpopmanist npo pinancyBanus
Hocnimxenns BukoHaHO 0e3 (iHaHCOBOT
HiATPUMKH.

Bnecox aBTOpiB

Jlokota €. }O. — koHLen1Iis Ta 1u3aifH poboTH,
30ip Ta aHaNI3 JAHUX;

Jlokota }O. €. — koHuen1is Ta 1u3aifH poboTH,
30ip Ta aHami3 JaHUX, BIAMOBIIAIBHICTH 32 CTa-
THUCTUYHUI aHAII3, HAIIMCAHHS CTATTi, OCTAaTOYHE
3aTBEP/PKEHHS CTaTTi,

Bosuok P. B. — xputnynut onsn, aisia M. 1. —
30ip Ta aHami3 JaHUX, HAMMCAHHS CTaTTi.
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OHNIHKA CUCTEMH MOTI/IBA_._I:IIi ITPAIII JIIKAPIB-
CTOMATOJIOI'IB TA INJAXMU IT YIOCKOHAJIEHHA

Piznuk 1O. b., Yyxpaii L. JI., I'pomoBuk b. I1., Pizauk C. C.

EVALUATION OF THE WORK MOTIVATION SYSTEM
OF DENTISTS AND APPROACHES FOR ITS IMPROVEMENT

Yuriy Riznyk, Iryna Chukhray, Bohdan Hromovyk, Svitlana Riznyk

AHoTauis

Axmyanvnicms. Epexmusne ynpasninta nepcoHaiom € 0OHUM i3 KII0YOBUX YUHHUKIE CMAL020 PO3BUMK) 3d-
K1aodie 0XOpOHU 300p08’s. 8 yMosax mparcghopmayii cucmemu MeOUyHoOi 00NOMOoz2u, 3POCMAHHA KOHKYPeHYii Ha
PDUHKY MeOUUHUX ROCTY2 Mma Ni08UUeHHsl 8UMO2 3 60Ky nayicumie. Momueayis nepcouany po3ensioacmocs K QyH-
OameHmanvHuil etemenm, wo 3abesneuye 8i0N0GIOHICMb PoOOMU KOMAHOU YIHHOCMAM 3aKAA0Y MA NAYIEHMOOPI-
enmosanomy nioxody. Ilumanms mpyoosoi momusayii MeOuKie € 00 ’€ekmom ysazu C8imoeoi HaAYKoBoi CNilbHOMU.
Misicnapoonuii 00c6io ceiouums, wo momusayiinuii npo@in cMomamono2a e6oNOYioHye: Ko Ha emani 6ubopy
npogecii uacmo dominyroms ginarcosa besnexa ma npecmudsic, mo 6 npoyeci NPAKMULHOL OLAIbHOCMI HA NEPULUL
NIaH BUX00Mb KOHYENYIis «CHOMAmMONO02ii IK CNOCOOY JHCUMMmY, SHyYKicmb 2pagika ma asmoHomis. Bimuusnaui
OOCHIOHUKU MAKOJIC HALOTIOULYIOMb HA HeOOXIOHOCMI MOOepHI3ayii ynpasiiHCbKux nioxo0is uepes3 6nposaoliCceHHs
EKOHOMIYHOI He3aNeHCHOCMI MeOUUHUX YeHmPI8 ma NOKpaujeHHs MeXHiuH020 ocHawjenHs. [Ipome, nonpu 3naumy
KIMbKICMb MeopemuyHux Hanpayroeans, Mexamizmu adanmayii yux mooenei 00 yM08 CyYacHUXx YKpaiHCbKux me-
OUYHUX 3aKA0I8 PIZHUX (POPM 61ACHOCHE NOMPedyIomb eIudU020 eMnipuuHoco ananizy. Memoto pobomu € oyinka
PIBHA 30008071eHOCMI TIKAPI6-CTNOMAMOL02I8 YUHHOI CUCTHEMOI0 MOMUBAYIT npayi ma 00TPYHMY8AHHS HANPAMIS iT
B800CKOHAIEHHSL HA OCHOGI Pe3yibmamis ankemuozo onumysanms. Mamepianu i memoou. Jlocniodicennsi npogedeHo
i3 3aCMOCYBAHHAM COYIONOSTHHUX MA AHATIMUYHUX Memo0ie. OCHOBHUM Memodom 300py nepsunHoi ingopmayii
Oyno anxemue onumy8aHHs, ke 00360IUN0 OMPUMATNU V3ASATbHEHY OYIHKY MOMUBAYIUHUX YUHHUKIE MA CMAs-
JIeHHsl peCNOHOeHmMI8 00 YUHHOI Momugayitinoi nonimuku pobomodasyis. Mamepianom 0ocrioxicenus 6yiu pe3yib-
mamu aHKemHo20 onumyeanus 33 npakmuxylouux cmomamonozie. Pezynomamu ma ix o62o0eopenna. Pezynoma-
My nPOOEMOHCMPYBANU, WO XOUA piGeHb 3apobIMHOI nAamU 3aIUWACNbCA npiopumemuum cmumynom oaa 87,9%
pecnonoenmis, auue 6,1% onumanux noGHicmMI0 3a0080J€HI NOMOYHOIO ONaamolo npayi. Bussneno kpumuunui
Odeghiyum cucmemno2o mamepianrbHo2o 3a0xouenus: nonao 70% nikapie e3aeani He ompumyoms npemii 4u Oomy-
cis. BooHouac 3a¢hikco8ano 8UCOKY 3HAYYWICMb HEMAMEPIATbHUX PaKMOpie, MAKUX AK MOMCIUBOCMI Npogeciti-
H020 po3sumky (63,8%) ma mikpokaimam y konekmusi (57,6%). Ilpobremoio € HuzbKa npo3opicms MOMUSAYIUHOL
nonimuku: auwe 15,2% yuacHukie 66axicaromv YUHHY CUCIEMY CAPABEOAUB0I0 MA BIOKPUMONW. 3a2anom, matice
nonosuna pecnonoenmis (48,4%) oyinunu nasieHy cucmemy cmumynoeanis necamugro. Ha ocnoei ompumanux oa-
HUX PO3POONLEHO NIPAMIOATLHY MOOelb MOMUBAYLL, AKA IHMe2pye MamepiaibHuil (GYyHOAMEHm 3 HeMamepiaTbHUMU,
opeaHizayiiiHumu, npo@ecitinumu, NCUXono2iuHUMU Mma iHpopmayiiHumu Komnonenmamu. Bucnoeku. Ilposeoene
aHKemmue 00CHIONHCEHHSI NIOMBEPOUTIO HAABHICHb CYMMEBO20 OUCOANIAHCY MIJIC OUIKYBAHHIMU IIKAPIG-CIMOMAMOIN0-
2i8 ma 0emepMiHOBAHUMU YNPAGIIHCOKUMU NPAKMUKAMU. 3anponoHosana nipamioaibHa Mooeib MOmMusayii, aKa
NOEOHYE BCI 8UOU CTMUMYIIE MA THPOPMAYILHY NPO30PICMb, CAPAMOBAHA HA NIOBUWEHHS eheKmUsHOCmi npayi,
SHUNCEHHS NIUHHOCTI KAOPI8, (POpMYBAHHS NOATLHOCI NEPCOHATY MA NOKPAULEHHSL AKOCMI CIMOMAMOLO2IYHUX NO-
Caye 3a80AKU GUCOKITE 6MOMUBOBAHOCHT MEOUUHO20 NEPCOHATY.

Kniouogi cnosa: momusayis npayi, aiikap-cmomamonoz, ankemue onumyeamms, iHgopmayitina npozopicmo,
npogecitine ueopanHs, YNPAGLiHHIL NEPCOHATOM.

Abstract

Background. Effective personnel management is one of the key factors for the sustainable development of
healthcare facilities in the context of the transformation of the healthcare system, increasing competition in the
healthcare services market, and growing patient expectations. Staff motivation is considered a fundamental element
that ensures the alignment of the team activities with the institution's values and the patient-centered approach.
The issue of work motivation among medical professionals has attracted considerable attention from the global
scientific community. International studies indicate that the motivational profile of a dentist evolves: while financial
security and prestige often dominate at the stage of career choice, the concept of “dentistry as a lifestyle,” schedule
flexibility, and autonomy come to the forefront during professional practice. Researchers in Ukraine also emphasize
the need to modernize management approaches through the introduction of economic independence of healthcare
facilities and the improvement of technical infrastructure. However, despite a significant number of theoretical
developments, the mechanisms for adapting these models to the conditions of modern Ukrainian healthcare
facilities with different ownership structures require deeper empirical analysis. Purpose of the study is to assess
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dentists’ level of satisfaction with the current work motivation system and to substantiate the directions for its
improvement based on the results of a questionnaire. Materials and Methods. The study was conducted using
sociological and analytical methods. The main method of collecting the primary information was a questionnaire
survey, which allowed obtaining a generalized assessment of motivational factors and respondents’ attitude to
the current motivational policy of employers. The study material was the results of a questionnaire survey of 33
practicing dentists. Results. The study surveyed 33 practicing dentists. The results showed that although the salary
remains the primary incentive for 87.9% of respondents, only 6.1% of respondents are completely satisfied with
their current remuneration. The study revealed a critical lack of systematic financial incentives: more than 70%
of doctors receive no bonuses or incentives. At the same time, non-material factors were also highly significant,
such as opportunities for professional development (63.8%) and team climate (57.6%). Low transparency of the
motivational policy was identified as a problem: only 15.2% of participants considered the current system to be fair
and transparent. In general, almost half of respondents (48.4%) assessed the existing incentive system negatively.
Based on these findings, the authors developed a pyramid model of motivation that integrates a material foundation
with intangible, organizational, professional, psychological, and informational components. Conclusions. The
questionnaire study confirmed the presence of a significant imbalance between the expectations of dentists and the
current management practices. The proposed pyramid model of motivation, which combines all types of incentives
and information transparency, is aimed at increasing work efficiency, reducing staff turnover, fostering employee
loyalty, and improving the quality of dental services through the high motivation of medical staff.

Key words: work motivation, dentists, questionnaire survey, information transparency, professional burnout,

personnel management.

1. Beryn

EdexTrBHE ynpaBiaiHHS EPCOHAIOM € OTHUM
13 KJITIFOYOBUX YHHHUKIB CTAJIOTO PO3BUTKY 3aKJIa-
JliB OXOPOHH 37I0POB’s B yMOBaxX TpaHCc(opmarlii
CHUCTEMH MEAMYHOI JIOTIOMOTH, 3POCTaHHS KOH-
KypEHIIil Ha PUHKY MEeIUYHUX MOCIyT Ta IiJ[BU-
IIEHHS BUMOI IAIli€HTIB. J'IiKapi -CTOMATOJIOTH
HaJIeXKaTh 10 MPO(ECIOHANIB, MISNIBHICTD SIKHX
II0B’s13aHa 31 3HAYHNM IICHXOCMOLIHIM HaBaH-
Ta)XEHHSIM, BHCOKMM DPIBHEM BIJIOBIJIATBbHOCTI
Ta IEPMaHEHTHOO MOTPeOOoIO y MiABUILIEHHI KBa-
midikanii. 3a TaKUX yMOB NUTaHHS (HOpMYBaHHS
e(eKTHUBHOI CUCTEMH MOTHBALl] Mpaii HalbyBae
0co0MBOi akTyanbHOCTi. HenocraTHs yBara 110
MOTHUBAIIfHUX aCMEKTiB MOXKE MPU3BOIUTH 10
3HMKEHHS SKOCT1 MEIMYHOI JOOMOTH Ta BTPATH
KaJpoOBOTO MOTeHIiany. YuciaeHHl MiKHapOAHi
W BITYM3HSHI JOCTIKEHHS 3aCBIIUYIOTH, IO
CTOMATOJIOTH BXOZSTE [0 IPYIU MEIUYHHUX IIpa-
WIBHUKIB 13 MIABUIICHUM PU3MKOM pPO3BHTKY
npodeciiiHoro BUrOpaHHs Ta MOpyLIeHb NCUXiY-
HOTO 3710pPOB’sl B yMOBaXx II0/IEHHOI MPaKTHKH.
Mangemis COVID-19 cyTTeBOo mocunuia 10
HeraTuBHY TeHJeHIIio [10].

CyuacHa napajurma ynpasJiHHs TOZICHKHMH
pecypcaMu B raity3l OXOPOHHU 370pOB’Sl pO3IIIs-
Jla€ MOTHBALIIF0 HE MPOCTO 5K CYKYIHICTh BHY-
TPILIHIX CIIOHYyKaHb, a SIK CKJIaJHYy Oararopis-
HEBY CUCTEMY, 110 BU3HAYa€ SIK €(PEeKTUBHICTDH
KJIIHIYHOT NPaKTHKH Ta SIKICTh HAJaHHS MEINY-
HUX TOCHYT, TaK 1 piBeHb Mpo¢eciifHOro BUIO-
paHHs (paxiBLB.

B ocHoBI Oyzb-sk0i podeciiiHol AisabHOCTI
JeKUTh TICUXOJIOTiuHA Kiacudikais norpeo,
aKy Muxaino Tyran-bapaHOBCBKUI OIUCYBaB
SK €HICTh MaTepialbHUX Ta JyXOBHUX MOTpPEO:
BIJ [IParHeHHsl 10 CKOHOMIYHOTO 100pobyTy 110
MOpAJIbHUX 1 KYJIBTYPHUX YMHHHKIB, 110 3a0€3-
MEeYyl0Th caMopeai3alilo Ta CyCHiJIbHY 3Hady-
IIicTh mpari [6].

VY cTomarosnorii, sika TpaauLiiHO BBAXKAETHCA
OJTHIEI0 3 HAMOUIBII MPECTHKHUX Ta BUCOKOO-
IUIa4yBaHUX MEAMYHUX CHeliallbHOCTeH, MOTH-
BalliiHUK TpodUIb TEepCOHATY JIEMOHCTPYE
yVHIKaJIbHE MO€JHAHHS aNbTPYICTUYHUX IIpar-
HEHb Ta MparMaTMYHUX OpIEHTAIIl Ha CTaryc
1 (inaHcoBy ctabinpHICTh [2]. YcmimHe ¢yHK-
[IOHYBaHHS CTOMATOJIOTIYHOI KIIiHIKK Oe3moce-
PEAHBO 3aJTICKHUTh BiI[ 3JIaTHOCTI KePiBHUIITBA HE
JIMILIE 3a]Ty4aTH, a i yTPUMYyBaTl BMOTHBOBAHUX
haxiBuis. MoTuBaLlist po3MILAAETHCS SIK ByHNa-
MCHTAIIbHHIT CJIEMCHT, 110 3a0e3Ieuye BIIOBIA-
HICTh POOOTHM KOMaHAM LIHHOCTSAM 3aKiaay Ta
MalieHTOOpIEHTOBAaHOMY Tiaxomy [8].

®opmyBaHHS MailOyTHHOrO CTOMATOJIOTIY-
HOI rajy3i IIOYHHAETBCS HA eTalli BUOOpY mpo-
tecii abiTypientamu. JIoCIHiPKCHHS, MPOBECHI
B PI3HMX KpaiHaX MPOJEMOHCTPYBAlH SIK YHI-
BepcasibHi, TaK i cienudivni, 30Kpema ros’ si3ami
3 KyJIbTYPOIO, YUHHUKH MOTHBAII].

HaykoBi po3Bigku, mnposeneHi B Ipmanmii
TIOKa3aJIy, 110 OCHOBHUMH MOTHBALIHHUMH (ak-
TOPaMH, IO BITMHYIH Ha pilIeH s 06paTH cTo-
MaTOJIOTIYHy Kap’epy, Oyian ansIpyism, Qinas-
coBa Oe3Ireka Ta He3aJIeKHICTh [5].

Bonnovac iHme mocmipkeHHs, sike Oysa0 mpo-
BelIeHEe Y TpbOX yHiBepcuTeTax Manaiisii npoje-
MOHCTPYBAJIO, III0 OCHOBHOIO MPUYMHOIO BUOOPY
CHCMIATBHOCTI CTaM TpOQeCiiiHi  MipKyBaHHS:
1HTEepec A0 3I0pOB’sS MOPOKHUHU pOTa Ta Ipar-
HCHH3I [IPALIFOBATH B CEKTOPi OXOpOHH 3/10poB’s.. Lle
KOHTPAcCTyBaJIo 3 HOHepeI[HlMI/I JIAHUMH L0710 CTY-
JICHTIB-BUITyCKHUKIB Y 1Liiil X%e KpaiHi, ¢ Mpiopu-
TET 3MiIIlyBaBCs a0 /10 akaieMiuyHKX, abo 10 CyTO
E€KOHOMIYHMX YMHHUKIB ((hiHAaHCOBA BUTO/IA Ta JIET-
KicTh nparieBnamryBanHs). [lomiona TeHneHtis, ae
KJIFOYOBMM CTHMYJIOM Kap’€PHOIO BHOOpY BHCTY-
Mal0Th CaMe €KOHOMIYHi CTHMYJTH, Oyna 3adikco-
BaHa 1 Mij] Yac BUBYECHHS MOTUBALIIITHOTO TPODiiTto
MaiOyTHIX cTroMarosioriB y €meHi [1].
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Taka Tpancdopmariisi npiopuTeTiB BiJ Mare-
plaJibHUX OYiKyBaHb Ha €Tami HaBYaHHA J0
MOIIYKY npO(beciﬁHo OCOOHCTICHOTO ApUTETY
B peabHiii [PaKTHUI IPOCTEKYETHCS 1 B J1sUIb-
HOCTI BXXE€ JOCBiIYeHUX (paxiBLiB. Pe3ynmpratu
ONMTYBAHHS, MPOBEJICHOTO y Benukiii bpura-
HIi, SIKC MaJI0 Ha METI BU3HAYUTH (AKTOPH, IO
CIIPHSIOTH MOTHBALII CTOMATOJIOIB, MOKa3aH,
0 TpajuLiiHI MarepiajbHi CTUMYIU IOCTY-
II0BO BTPayarOTh CBOIO TOJIOBHY Poilb Y 3abe3Iie-
YeHHI1 JIOBrOCTPOKOBOI JIOSUTBHOCT] TIEPCOHAITY.
HaromicTe Ha mepuuii miaH BUCYBA€ThCS KOH-
LEMI[isT «CTOMATOJOTIi SIK CIOCOOY XKUTTS», e
GaxxaHe MiCLe PO3TALLYBaHHsI, THYUYKICTb p06o-
4oro rpagika Ta MiHiMi3alis aAMiHICTPaTUBHOTO
BUCH@)XEHHSI CTAlOTh BHM3HAYaJbHUMHU (HaKToO-
pamu 3amoOiraHHs HEBIOBOJIEHOCTI POOOTOIO.
BaximBuM JeTepMiHAHTOM BHCTYIIA€ aBTOHO-
Misl, @ TAKOXK IICUXOJIOTTYHUH KIIIMAT y KOJICKTHBI
Ta BIIYYTTS HPUHAIEKHOCTI 10 mpodeciiHol
CHUIBHOTH, IO MIATPUMY€E IMparHeHHs 10 Oe3-
nepepBHOro Hap4aHHsi. OIHOYACHO 3 LIUM, TaKi
YMHHHUKH 5K CTpax Iepej CyA0BUMH II030BaMH,
HaJMipHa OIOpOKpaTU3allisl MpOLECiB, Hecrpa-
Be/UIMBa BHHAropoxa 3a poboTy, HEAOCTaTHIH
4ac Juii pobOTH 3 MALi€HTaMH, BIACYTHICTH
JOCTYIy 0 SKICHOTO OONaAHAHHS/BIACYTHICTH
IHBECTHUIII Y HBOTO MOIIOTh K MOTYXKHI AeMo-
TUBATOPH, IO BCTYNAKOTh y HPSME MPOTUPIYUsS
3 BHyTplLHHBOIO HOTpe6OIO mKap;I y npodeciii-
Hil camopeadnizaiii Ta crmokoi [7]. 3acBig4eHo,
1[0 CTOMATOJIOTM IEPBHHHOI MEAUYHOI JOI0-
moru NHS/Health Service B Aurmii, [liBHiuHI#
Ipnannii, otnannii Ta Yenbci MatoTh BUCOKHIA
PU3UK BUIOpaHHS, TPUBOTM Ta JAEINpecii uepes
cTpecoBi BUMOrU podotu [4].

Y OCIiUKEHHI, IPOBE/ICHOMY YKPAiHChKHMU
BUCHUMH, IPHUCBAYCHOMY aHaJi3y OpraHizarmii
po6ot CTOMATOJOTIYHOTO MEAWYHOIO IIeH-
tpy HMYVY imeni A. A. Boromonbiis, ocobauBy
yBary HPHUAUICHO BMBYCHHIO JYMKH IPAKTHKY-
IOYMX CTOMATOJIOTIB I10/I0 YMHHHMKIB, SKi BIUIU-
BAIOTh Ha €(DEKTUBHICTH TiSUIBHOCTI 3aKiajy Ta
npodeciiiHy MoTHBallil0 MepcoHany. BcraHoB-
JI€HO, 110 CTOMATOJIOTH BBa)KAIOTh KIIIOYOBUMHU
HANPsIMAMK  TIOKPAILCHHs  OpraHisauii podoTH
LCHTPY NIJBHUIICHHS SAKOCTI IICISIUIIIOMHOL
IIIFOTOBKH, OCHALICHHS Cy4aCHHM JIKyBajb-
HUM Ta JIarHOCTUYHUM O0JaJHaHHAM, 3a0e3e-
YeHHs OpraHi3aliiiHol, akageMiyHoi i (inaHco-
BO1 aBTOHOMII LICHTPY, BIPOBAKCHHS CyYaCHUX
CTOMATOJIOTIYHMX TEXHOJIOT1H, IMOCHIICHHS €KO-
HOMIYHOI Ta MPaBOBOi HE3aJIEKHOCTI, PO3BUTOK
MEXaHI3MIB JIep’KaBHO-IIPUBATHOTO MapTHep-
CTBa, YIPOBA/DKCHHS EKOHOMIYHOI MOTHBAIil
MIEPCOHAJY, CTBOPEHHS CHUCTEMH MOHITOPUHIY
SIKOCTI METUYHOI IOTIOMOTH Ta peali3alliio Mmpo-
rpaMHUX 1HIIATHB Kademp Ans MiJBUIICHHS

edexTuBHOCTI rocmyr. OTpumani 1aui cBig4arh
PO HEBIAIOBIAHICTH YHHHOT MOZIEII OpraHizarii
Ta yNpaBJIiHHSA Cy4YaCHUM €KOHOMIYHMM YMOBaM
1 HeOoOXiTHICTh 1i KOMIUICKCHOI MOJIEpHi3allii K
BA)XJIMBOI IEepeyMOBH MiJBUILEHHS Mpodeciii-
HOT MOTHBAIII1 CTOMATOJIOTIB [3].

[Toka3oBo, mo B YKpaiHi HalOLIbII 3aTpe-
OyBaHHMH HpO(I)eCII/IHI/IMI/I SAKOCTSIMU  CTOMa-
TOJIOTIB JUIs POOOTONABIIB € MpPAarHEHHS [0
NOCTIHHOTO NPOQECIHOrO PO3BUTKY Ta Camo-
BJIOCKOHAJICHHSI, 3/@THICTb PO3IIi3HABaTH Ipode-
CiliHI OMMJIKM, YMIHHS IIPALIOBaTH B KOMaH/I,
BIICBHEHICTb 1 aMOITHICTB [9].

TakuM 4MHOM, CyyacHa MOTHUBaIliiiHa MOZEIb
y CTOMATOJOTii € 0araTOBEKTOPHOIO CUCTEMOIO,
e cTaOUIbHMN [oXiJ € jauile 0a30BOI0 Tirie-
HIYHOIO YMOBOIO, TO/Al SIK CIpaBXHS 3aiyde-
HICTh (QaxiBusi (HopMyeThCsl uyepe3 rapMoHiiiHe
HO€AHAHHS Kap €PHOTO POCTY 3 OCOOHMCTICHUM
PO3BHUTKOM.

[Ipote, monpu 3HaYHY KUIbKICTh TEOPETUYHHUX
HaTpalloBaHb, MEXaHI3MH aJanTallii X Moje-
Jeil 10 yMOB Cy4YaCHHMX YKpAiHCHKHX 3aKJIaJiB
pi3HOi (hopMu BIIaCHOCTI NOTPEOYIOTH IIIUOIIOTO
eMITIPUYHOTO BUBUCHHS.

MeTo10 po00oTH € OIliHKa pPiBHS 3aJ0BOJIE-
HOCTI JIIKapiB-CTOMATOJIOTiB YHHHOIO CUCTEMOIO
MOTHBAIlii Ipali Ta OOTrPYHTYBaHHS HANpsAMIB ii
BJIOCKOHAQJICHHS Ha OCHOBI pe3yJIbTaTiB aHKEeT-
HOTO OITUTYBaHHS.

2. Marepiajin Ta MeTOAM J0CJIiIKEHHSA

JocnimkeHHs piBHSA 3aJ0BOJICHOCTI JIiKa-
piB-CTOMATOJIOTIB CHCTEMOIO0 MOTHBAIlii Mparli
NPOBEIEHO 13 3aCTOCYBaHHSAM COLIOJOTIYHUX
Ta AHAIITHYHUX MeToAiB. OCHOBHHM METOIOM
300py nepBUHHOI iH(popMallii Oys10 aHKETHE OIu-
TYBaHHS, SIK€ JI03BOJIMJIO OTPUMATH y3arajbHEeHYy
OIIIHKY MOTHBAIIIHHUX YWHHUKIB Ta CTaBJICHHSA
PECHOH/ICHTIB [0 YMHHOI MOTHBAILIIHOI MOJIi-
TUKU pOOOTOABIIIB.

OnuryBaHHs 3I1ICHIOBAIOCS 32 JIOTIOMOTOI0
CTPYKTYPOBAHOI aHKETH, 1O CKJIAJAIacs 3 ABOX
OnokiB. Ilepmmii 6710k MICTHB 3alUMTaHHS Iac-
MOPTHOTO Xapakrepy Ta OyB CIPSIMOBAaHMHA Ha
30ip couianbHO-AeMOrpaQiuHUX JI@HUX pec-
OH/ICHTIB, 30KpeMa Clielianizauii, cTaxy mpo-
(eciitHOl AIAIBHOCTI Ta TUILY 3aKjaly OXOPOHH
3JI0pOB’sl, Y SKOMY BOHHM IIpauoroTh. Jpyruit
OJOK aHKETH OXOIUIIOBAB IHUTAHHS, CHPAMO-
BaHI Ha BU3HAYEHHS DPIBHA 3aJI0BOJICHOCTI yMO-
BaMH OIUIATHU Mpalli, CUCTEMOI0 MarepiajbHOro
Ta HEMarepiajJbHOrO CTUMYIIOBAHHS, & TaKOX
OLIIHKY HOlH(bOpMOBaHOCTl MPaLiBHUKIB 100
MOTHUBAIIHOT MOJITUKH 3aKJIa1y, B SIKOMY BOHH
301HCHIOIT Tpodeciiiny aisabHiCTh. Jloci-
JOKSHHS TIPOBOJWIIOCS HA 3acajiaX aHOHIMHOCTI
Ta 100poBUIbHOCTI yuacTi. [lepion mpoBeneHHs
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nocnimpkenns — 3 21.08.2025 p. 5o 21.10.2025 p.

Hapiiinicte BuOipku Bepu(iKOBaHO PO3-
paxyHKOM MiHIMaJIbHO HEOOX1HOI KUIBKOCTI
pecnoH/eHTIB 3a (opmyinoro [11]: smn = 0,5 X
300 + 5, 1€ Mmin — MIHIMQJIBHO HEOOXiIHA KiJib-
KICTh PECIOHJCHTIB, 0. — JOMYCTUMHUI pPIBEHb
noxubku. Bainanis Bubipku (n = 33) 3a ymoBu
fomycTumoro pisus nmoxudku (oo = 0,05; 5%)
CBIZYMTB NPO il PENPE3CHTATUBHICTD JUIsl IAHOTO
JOCTI/IKSHHS.

3. PesyabTaTn

3a pesynbTaraMd aHKETHOTO OINUTYBAaHHS
BCTaHOBJICHO, III0 IMEPEBaXHY YacTKy PpECIOH-
JICHTIB CTAHOBJIATH JIIKapi-CTOMATOJIOTH Tepa-
NEBTUYHOTO NPOQ1Ito, K1 CKIaJaI0Th OHAI TPH
uBepTi Beiel BuOipku (puc. 1). OerMl Y4aCHHUKH
MOEAHYIOTh JEKUIbKa Creuiaji3amiii, mo cBia-
4UTh NpO OararoyHKUIOHAIBHICTS HpOdeciii-
HOI JISUIBHOCTI CTOMATOJIOTB Ta I0TPeDy y THYY-
KHX MIX0Jax 10 MOTUBALI] Ipari.

AHani3 po3lOAiNy PECHOHJICHTIB 3a CTa-
XKeM poOOTH 3a CHeLiaJbHICTIO TO0Ka3aB, IO

CTOMaTOJ'IOF-OpTO,E[OHT

3,0%
Cromaromnor-opTores
6,1%
Cromaromnor-xipypr 9.1%

Jutauuii cromaronor

CTOMaTOJIOF-TepaHCBT

OutbLIicTh onuTaHuX (66,7%) MarTh IOHAL
10 pokie mpodeciiinoro pocsiny (puc. 2). Lle
J103BOJIsI€ BBAXATH OTPUMAHI OLIHKH JOCTATHBO
OOTpYHTOBaHMMH, OCKITBKA BOHHU 0a3yrOThCA
Ha TPHUBAJIOMY MPAKTUYHOMY JOCBiAl POOOTH
B TaJIy31 CTOMATOJIOr].

binpmicte onuraHux cromaronoriB (69,7%)
NPALIOIOTh Y JIepKaBHUX/KOMYHAJIbHUX 3aKiia-
nax. Yactka ¢axiBLiB y NPUBATHOMY CEKTOP1
ctaHoBUTh 42,4%, a THX, XTO Bele IHAMBIAY-
anbHy npakTuky — 12,1%. BapTo Bpaxysaru, 110
YaCTUHA PECIIOHICHTIB [IO€/IHY€ POOOTY B 3aKiia-
Jlax pi3HUX (OPM BIACHOCTI.

JlocIKeHHsl  YMHHKKIB, 110 MOTHBYIOTH
JKapiB-CTOMATOJOTB, IOKa3aJI0, 110 OCHOBHUM
BEKTOPOM 3aJIMIIAETHCS PIBEHD 3apo61TH01 IUIaTH
(puc. 3). Ha iioro 3nauymicts BKazanu 87,9%
onuTaHnx. BojHoyac BaxIMBY POk BIIIIPAKOTH
MOJKJTHBOCTI Hpoq)ecu/IHoro po3BuUTKy (63,6%) T2
CHPUATIUBUI MIKpOKJIIMAT y KosnekTusi (57,6%).
MeHm 3Ha4yIMMH BHSBHIICS TaKki YMHHUKH,
SIK 1peMii, THy4Kui rpaik pobotn Ta BU3HA-
HHs 3 00Ky kepiBHUITBA. CIifl 3ayBakKUTH, IO

15,2%

75,8%

Puc. 1. CTpykTypa onuTAHMX CTOMATOJIOTIB 32 cleniaabHICTIO

1-5 pokis;
12,1%

6-10 pokiB;
21,2%

ITonax 10
poKiB; 66,7%

Puc. 2. Po3nogis pecnionaeHTIB 32 cTakeM po0OTH 32 crieliaJIbLHICTIO
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87,9%
63,6%
57,6%
39,4% 39,4%

I I i
Bucoxka  IIpodeciiinuii  [Jlo6puit Ipewmii i I'myukuii  Busnanunsd 3

3apo0iTHa PO3BUTOK MIKPOKJIIMAT B HaJ0aBKH rpadik 00Ky
mnjara KOJIEKTHBI KepiBHUIITBA

Puc. 3. CtpykTrypa MOTHBallilHUX YHHHHUKIB mpogeciiinol AislJILHOCTI pecIOHIeHTIB

Ha 1 3AMMTAHHS PECIOHJCHTH MOLIHA obparu
JICKiJIbKa BapiaHTIB BIAMOBIICH.

PiBeHb 3a/10BOJICHOCTI OIUIATOIO TIpalli OIli-
HIOBaBCsl 3a II'ATHOANBbHOIO IKanor. Haii-
Oinblua yacTka pecnionaeHTis (30,3%) ouinnia
pIBCHB 3apOOITHOT IUIATH HA CEPEIHBOMY DIBHI
(3 6asn), 10 BKa3ye HA MOMIPHY 3aJI0BOJIEHICTb
(puc. 4). Bognouac 21,2% onutaHux BUCIOBUIH
MOBHY HE3aJI0BOJICHICTh PIBHEM OIUIATH MpaIi,
ToAl sk suuie 6,1% pecroHAeHTIB OLIHMIH i K
MTOBHICTIO 33]I0BLIbHY.

AHaJti3 J0/aTKoBOro MaTepiam,Horo CTUMYJIIO-
BaHHs 3aCBIJUMB JIATCHTHUH XapakTep CUCTEMH
MIPEMitOBaHHS: JKOJICH 13 peCHOHILeHTlB HE OTpHU-
Mye OOHYCIB Ha peryJispHiii ocHoBi. IlepeBaxHa
OUIBLIICTH YYaCHUKIB onuTyBaHHs (moHax 70%)
3aCBIYMIIA BIICYTHICTh JOAAaTKOBOTO MaTepiaib-
HOTO CTHMYJTFOBAHHS, 3 [Tl PEILTH ONUTAHHX TaKi
BUIUIATH MAIOTh CII30[MYHUIT XapaKTep.

OuiHtoBaHHs PIBHS 3aJ0BOJICHOCTI TaKMMH
HEeMaTepialbHUMH CKJIaJHUKAMU MOTHUBAIIi, SK
TpaMOTH, MOJSAKH, Oe30TIaTHA Y9acTh Y 3aX0/1ax
6e3nepepBHOrO MpodeciifHOro po3BUTKY, MOKa-
3aJ10 TIePEeBaKHO CEPEJIHI PiBEHb 3310BOJICHOCTI

peCHOHIIeHTlB (puc. 5). Lle cBiguuts npo ¢op-
MaJIbHUN XapaKTep 3aCTOCYBaHHs Hemarepiaib-
HUX CTHUMYJIB Yy IiSUIBHOCTI CTOMATOJIOTIYHHX
3aKJIAiB.

BaxnuBoro yMOBOI0O €(EeKTHBHOCTI MOTHBA-
LIHHOT chCTeMH € ii TPAHCIApeHTHICTh Ta 3po-
3YMUICTb U1l IEPCOHAITY. 3a pe3yJbraTaMy OlH-
TyBaHHs Juiue 15,2% pecroHICHTIB BBAXKAIOTh
CHCTEMY MOTHUBALII y 3aK/I1a/ll OXOPOHH 3/10pOB s,
Jie BOHM IpALOIOTh, CIPABEIJIMBOIO Ta BiJ-
KPHUTOIO, TOAL SIK ONM3BKO MOJOBHHU ONHUTAHUX
(45,5%) owiHIOIOTE Ti 5K YaCTKOBO 3pO3yMily
abo Helpo30py, a pelLITa — HeraTHBHO OLIHIOKOTH
il BITKPUTICTb.

Pesynbrar OLIHIOBaHHS 3arajbHOTO pPiBHS
3aJJ0OBOJICHOCTI ~ MOTHBAIIHOIO  MOJITHKOIO
po0OTO/AABLS MOKA3alIM, 10 HaiOiIblIa yacTka
cromaronoris (33,3%) nepeOyBae y cTaHi 4act-
KOBOI 3aJ0BOJICHOCTI, Tomi sk Jmme 18,3%
3a3HaYMIN BUCOKHMI ab0 NOBHUH DIiBEHb 3a10-
BojieHOCcTi. Bomnouac 48,4% peCHOHILeHTlB
OLIIHWIM YHMHHY CHCTEMY MOTHBalii HEraTHBHO
(1-2 6anm), mo Bkazye Ha NoTpeOdy 11 nepenisagy
Ta BIIOCKOHAJICHHS.

30,3%

21,2%

18,2%

24,2%

I =

Puc. 4. Pe3ynbraTu oliHIOBAaHHS PiBHS 32/10B0JIEHOCTI 3ap0o0iTHOIO IJIATOI0
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36,4%

27,3%

15,2%

1 2

3

15,2%
6,1%

5

4

Puc. 5. Pe3ynbTaTn OniHIOBaHHS PiBHS 3210BOJIEHOCTi HeMAaTepPiaJbHOIO
CKJ1210BOI0 MOTHBYBaHHS

Ha ocHOBi pe3ynbTaTiB aHKETHOTO OITUTY-
BaHHs 3alPOINOHOBAHO IMpaMilalibHy MOJETh
MOTHUBAIIIHHOI CHUCTEMHU JIIKapiB-CTOMATOJIOTIB,
y sKiii 0a30BUM €JIEMEHTOM BHCTYIIA€ Marepi-
aJbHA MOTHBAILiS, TOTIOBHEHA HEMATEPiaIbHUMH,
oprasizariiHuMu, npogeciiitHO-0CBITHIMH, COIIi-

aJBHO-TICUXOJIOTIYHUMH Ta 1H(QOpMaIiHHUMH
KOMIIOHEHTamHu (puc. 6).
MarepianpHa MoTHBaIlis 0a3yeThcsi Ha

3a0€e3IMeUeHHl KOHKYPEHTHOTO PIiBHS 3apo0iT-
HOI TUTaTH Ta BIPOBAKEHHI IPO30pPOi CHUC-
TeMu npemitoBaHHsA. OcoOnuBa yBara MpuIiis-
€THCA MEXaHI3MY BIJICOTKOBUX 3a0XOUYCHb, IIO
KOPEJIOIThCST 3 00CSIroM HaJlaHUX MEAMYHUX
nocnyr. Hemarepianmbna wmotuBariis (okycy-
€ThCS Ha BUKOPUCTAHHI TaKUX IHCTPYMEHTIB, 5K
myOJiiyHe BU3HAHHS JOCSITHEHB, KOPIOPATHUBHI
Haropoau Ta A03Boisie (axiBIlO BIAYYTH CBOIO
3Hauynricte. OpranizaiiiiHa MOTHBAIlis BKIIO-
yae BIIPOBAPKCHHS THYUYKHX rpadikiB, pariio-
HaJbHUN PO3MOJIJT HAaBAHTAXKEHHS Ta MOJep-
Hi3alio poboYnx Miclb (CydacHEe OCHAIICHHS

kabineTiB). [Ipodeciiina moruBalis € iHBecC-
TUIIEI0 B 1HTEICKTyIbHUHN KalliTal yCTaHOBH.
Bona mnepenbauae cucremMHe HaBYaHHS, Iij-
TPUMKY Y4acTi y KOH(EpEeHIIiSX Ta OpraHi3alliro
CTa)XyBaHb y NapTHEPChKUX KiiHikaX. [Icuxo-
JIOTIYHA MOTHUBAIIiS 30CEPEKeHa Ha CTBOPCHHI
310poBoi atMocdepr BCEpeIUHI KOJCKTHUBY.
Bona BKIIIOYa€ PO3BUTOK HAaBHUOK KOMaHIHOL
B3a€MOIi1, MPOBEJECHHS TIMOUIIUHTIB Ta BHOY-
JIOBYBaHHS TOPU3OHTANBHUX 3B’s3kiB. Oco-
OJiMBa POJIb BIIBOAUTHCS MPOQiIaKTUIll MOOIHTY
Ta HaJIAarO/PKCHHIO BIJIKPUTOTO J1aJoTy 3 KEPiB-
HULTBOM. [HpopMariitHa MoTHBAaIis Iepeadavdae
YiTK1 IpaBujIa HapaxyBaHHS MMPEMii; 3BOPOTHHI
3B’SI30K MDK aJIMIHICTpAIli€l0 1 MpalliBHUKaMHU
Ta, 10 HAWBaXJIUBIIIE, IIOPIYHI ONMUTYBaHHS
MepcoHay MO0 iIXHBOT 3aI0BOJICHOCTI.
dopMyBaHHSI JIOBIpM JI0 YIPABIIHCHKHX
pIillIeHb Ta 3HWKEHHS BITYYTTS HECIPaBEIIIN-
BOCTI 3abesneuyerbesi iH(OpMaIiiiHOO Mpo-
30piCTIO, TOOTO BITKPUTICTIO KPHUTEPIii OIIHIO-
BaHHS, 3pO3YMUTICTIO TIPaBUJI 1 CIIPABEIJIUBICTIO.

¢

Indopmaniiina
MOTHBALIIA

IIcuxonoriyna

MOTHUBALIIS

IIpodeciiina MmoTHBaLis
Opra#i3ariiiiHa MOTHBAILis
HewmarepianbHa MoTHBAITiS

MarepianbHa MOTHBAIIis

Puc. 6. IlipaminaasHa Mmoaesb MOTHBAILIL
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OoOroBopennsi. Pesynsratu  MpOBEAEHOTO
AQHKETHOTO OMHUTYBaHHSA CBiA4YaTh MPO HEBiM-
MOBIAHICTh MIX KOTHITUBHHUMH OYIKyBaHHSIMH
MPAKTUKYIOYUX CTOMATOJIOTIB Ta (haKTUIHUMHU
MiX0JaMU 0 MEHEI)KMEHTY B CTOMAaTOJIOTiY-
HUX KIIiHIKax. Xo4a JJIs TIepeBaKHOI OUIBIIOCTI
pecnioneHTiB (87,9%) NpiopuTeTHUM 3anIIa-
€ThCS piBeHL 3apo0iTHOT TUIATH, HA BIAMIHY BiJ
TeHJCHLIH, 3adikcoBannx y Bemukiii bpuranii,
e MarepialbHi CTUMYJIH MOCTYIIOBO ITOCTY-
MAlThCS MiICLEM KOHIETIii «CTOMAaTONOTii SK
crocoly KHUTTS», peallbHUil PIBCHb 3a10BoJIe-
HOCTI OIUTATOIO Tpalli € BKpail HU3bKUM — JIMIIE
6,1%. lle¥l YUHHUK y MOEHAHHI 3 BiJICYyTHICTIO
peryJsipHoro npemitoBanus y nonax 70% omnu-
TaHHWX CTBOPIOE MIAIPYHTS s npodeciiiHoro
BUTOPAHHSI Ta 3HUKCHHS JIOSUIBHOCTI 10 poboTO-
naist. [Ipore BUCOKa 3HAYYIIICTh HEMaTepialb-
HUX YNHHHKIB, TAKUX SK MpodeciiHuil pO3BUTOK
(63,8%) Ta MikpoKIimar y kosnektusi (57,6%),
MiATBEP/DKYE, IO CYYACHHIi CTOMATOJIOT NParHe
0 TapMOHIMHOTO TOE€IHAHHS EKOHOMIYHOT
BUTOIM Ta podeciitHol camopeaizarii.

OcobnuBoi  yBarm 3aciyroBye —mpobnema
HU3bKOI  1H(pOPMAUIHOI 1PO30pOCTI:  JIMLIe
15,2% yuacHHKIB BBa)XalOTh YHWHHY CHUCTEMY
MOTHBAIII{ crpaseqnBoro. Lle HiHTBepH)Kye TE3y
IPO T€, 10 HaBiTh 32 HASBHOCTI EBHUX CTUMY-
JIiB, BIJICY THICTB 3pO3YMIIMX KPUTEpIiB ix po3ro-
AUTy JIeBaJbBY€ iXHIO MOTHBYBAJIbHY (YHKLIO.
3anporioHoBaHa MmipaMmifagbHa MOJIENb MOTH-
Ballii MOK/IMKaHa HIBEIIOBATH LEH aucbananc
IUITXOM CHCTEMHOI IHTerpamii marepiajJbHOTOo
(ynnamenty 3 0araTOpiBHEBOIO CTPYKTYpOIO
HeMarepiajJbHUX CTHMYJIB, 1€ 0COOIMBA POJIb
BIZIBOIMTHCS 1H(OpMALIiFiHIH IPO30POCTI Ta NCH-
XOJIOTTYHIN MATPUMILI NEPCOHATY SIK KPUTHY-
HUM YUHHHUKaM (OpPMYBaHHS JIOSUTBHOCTI.

Takum 4nHOM, TpaHchopMaUis CHCTEMH
YIPABJIiHHS B CTOMATOJIOTIYHAX 3aKJIa/ax IOBH-
HHa BinOyBaTHCs LUIAXOM Hepexoay Bia ¢op-
MAJIbHOTO MATepiajbHOTO CTHMYJIIOBAHHS  JIO
KOMIUIEKCHOI MOZe, Ae MHpO30picTh Ta Mif-
TpUMKa MpoQeciitHOro 3pocTaHHs JiKapiB-CTO-
MaTOJIOTIB € HEBiJl'’EMHHUMH KOMIIOHEHTaMH
cTparterii po3BUTKY 3aKJay OXOPOHH 30POB’sI.

4. BUCHOBKH

AHKETHE IOCIIPKEHHS TOKa3ajo HasBHICTh
CYTTEBOIO UCOANaHCy MK OYIKyBaHHSM JIiKa-
piB-CTOMATOJIONIB Ta JIETEPMIHOBAHMMH YyIPaB-
JTIHCBKMMHU TPAKTUKAMHU. P03p06neHo nipami-
JanbHy MOZENb MOTHBALIMHOI CHCTeMH, sKa
1HTery€ MaTeplaJIBHI/II/I HemarepiabHUH, opra-
Hi3auiliHuil, npodeciiiHuii, NcuXonoriyHUi Ta
indopmaniiiauii KOMIOHEHTH. IXHS B3aeMozis,
peryiapoBaHa iHPOPMAIIiITHOO MPO30PICTIO, MiHI-
Mi3y€e BIAUYTTS HECHPABEIJIUBOCTI Ta CHpUSE

(bopMyBaHHIO JOBIpU U JOSUIBHOCTI IEPCOHAITY.
Mopenb cripsiMOBaHa Ha MiABHIIECHHSA €()eKTUB-
HOCTI Mpali, 3HWKEHHS IUIMHHOCTI KajpiB Ta
MOKpAIEHHSI SKOCTI HAaJaHHS CTOMAToJIOTiu-
HUX TOCIYT 3aBISKH BHCOKIH BMOTHMBOBAHOCTI
MEIUYHOTO MEPCOHAITY.

IlepcnexTnBH  MoAAIBLINX zlocmzmcenb.
IlepcrieKkTHBY 10AJIBLINX AOCIII/DKCHB 10B 13aHi
3 HOIIHOJIEHUM aHAI130M e(l)eKTI/IBHOCTl BIIPOBA-
JUKCHHS CHCTEM MOTHBALLi IIepCOHaIy, 30KpemMa
3aIPONIOHOBAHOI [IPaMi/iaJIbHOI MOAENI, Y CTO-
MATOJIOTIYHUX KIIHIKaX PI3HAX GOPM BIACHOCTI.
BasxiuBuM HanpsiMoM € OLIHIOBaHHSM iXHBOIO
BILIMBY HA IOKA3HMKH SKOCTI MEIMYHOI 10IO0-
MOTH ¥ €KOHOMIYHI pe3yJabTaTH [isUIbHOCTI
3aKJIaJIiB OXOPOHH 3/10POB 1.

OOme:xeHHst ociaigxeHHsl. OOMEXECHHIM
JaHO1 POOOTH € BITHOCHO HEBEIIMKA YUCETbHICTh
BUOIpKOBOI cykymHOCTi (33 ocobu). Xoua Takwuii
o0csar BHOIPKH YMOXIJIMBIIOE (OPMYIIOBAHHS
penpe3eHTaTUBHUX 3arajlbHUX BHCHOBKIB IIO/I0
KIIFOYOBHUX TCH/CHLINA MOTHBALIL, BIH yTPYIHIOE
IPOBE/CHHS [NIMOILOr0 aHaIII3y OKPEMHUX CErMEH-
TiB (30KpeMa, [OPIBHAHHS Pe3y/IbTaTiB 3JIEKHO
Bl (JOPMH BIACHOCTI 3aKI1aly OXOPOHH 310POB’sI
4i By3bKOi Crieniamisanii nikapis). Okpim Toro,
3BY)KYETBCSI MOKIIMBICTD €KCTPAIIOISLIT OTpUMA-
HUX JIAHUX HA BCIO ICHEPAJIbHY CYKYIHICTE IIPO-
(hecionanis B Mexax Kpainu. O3Ha4CHI PAMKH HE
HIBEJIIOKOTh LIHHICT OTPMMAHMX PE3yIbTaTiB,
npotre 00yMOBIIOIOTH JTOUUIBHICT PO3LUIMPEHHS
BUOIPKY Y MOJANBIINX TOCTIKEHHIX ISl BEpH-
¢ikarii 3anpornoHOBaHOT MOJEMI.

Konduiikr inTepecis

ABTOpPHU AEKIAPYIOTb, 1110 HE MAIOTh KOH(ITIKTY
IHTEPECIB CTOCOBHO JAAHOTO JIOCIIKEHHSL, B TOMY
quc (PIHAHCOBOTO, OCOOHMCTICHOIO Xapakrepy,
aBTOPCTBA 4H IHIIOTO XapakTepy, W0 Mir Ou
BIUIMHYTU Ha AOCIIDKCHHS Ta HOTO pe3ylbTaTH,
NpeACTaBJICHI B AaHIl CTATTI.

BukopucTaHHS HITY4YHOIO iHTeJeKTy

ABropu HII[TBepIL)KYIOTb 10 HE BHUKOpHUC-
TOBYBAJIM TEXHOJOT1{ ITY4YHOTO IHTEJIeKTY IMpH
CTBOPEHHI IPEACTaBICHOI pOOOTH.

IlepBunHi xaHi Ta MaTepiajin
Jani OyayTh HagaHi 3a OOIPYHTOBaHUM
3aIUTOM.

Inpopmanisi npo pinancyBanus
Hocnimxenns npoBoauiocs 6e3 (iHaHcoBoi
HiATPUMKH.

Bnecox aBTOpiB
Pizauk HOpiit bormanoBuuy — anami3z JmiTe-
parypu, WiATOTOBKA AaHKETH Ta IMPOBEICHHS
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AHKETYBaHHS, OMPAIlOBAaHHS JaHWX, HAMMCAHHSA I'pomosuk bornan Ilerposuy — koHuenTyani-
CTaTTi; 3aLlist Ta METOJOJIOT IS JOCII/UKEHHSI, IEPEIIIsiL Ta
Uyxpaii [puna JlrobomupiBHa —i7est Ta AM3aiiH  peJaryBaHHs PyKOIHCY CTaTTi;
JIOCTIIIPKCHHS, BajiJalis aHKCTH, HAIIMCAHHS Ta Pizuuk CaitiaHa CTenaHiBHa — MIArOTOBKa
penaryBaHHS TEKCTY CTaTTi; AHKETH Ta MPOBEJCHHS aHKETYBaHHSI.
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KJIHIKO-AHATOMIYHE OBITPYHTOBAHE BUKOPUCTAHHS
KOPOTKUX HUJITHAPUYHUX TEHTAJTBHUX IMIIVIAHTATIB
B YMOBAX JE®IIUTY KICTKOBOI TKAHUHHA

CaBuyk O. B., filkumenko P. O., O0ignsk B. 3., Jlooyp M. O., Jlyuenko A. O.

CLINICALLY AND ANATOMICALLY SUBSTANTIATED USE
OF SHORT CYLINDRICAL DENTAL IMPLANTS IN CONDITIONS
OF BONE DEFICIENCY

Oleg Savchuk, Ruslan Iakymenko, Vasyl Obidniak, Mykyta Lobur, Artem Lutsenko

AHoTauis

Mema. Oyinumu eghekmuericmv GUKOPUCIAHHI KOPOMKUX YUTTHOPUHHUX IMALAHMAmie y nayienmis i3 oeiyu-
MOM KiCMKOB80I MKAHUHU ma 00IpyHmysamu euoip Xipypeiunoi makmuKu 3 ypaxy8aHHAM aHAmMoMiyHOi ma mopgo-
mempuunoi minnugocmi. Mamepianu ma memoou. 1lposedeno ananiz KAiHiuHO2O GUNAOKY 6CHAHOBIEHHSI KOPOM-
K020 YUNTHOPUUHO20 IMIIAHMAMA 8 YMOBAX 8UPAdICeHOT ampohii nicaia mpasmamuunoi exempakyii. Bukopucmarno
oani KT, memoouky posujennienus anveeonapHo20 NapocmKy ma Mopghomempuyni napamempu uwenenio-1uyeeoi
oinsinku, onucari y pooomax Axumenxa P.O., Bosxka O.1O., Onawrxa FO.M. Pesynomamu. Bcmanoeneno cmabine-
HUll QYHKYIOHANbHUTI MA MOPPONO2IYHULL Pe3YTbmam. 00CASHYMO NepeunHoi cmabitbhocmi imnianmama, cgop-
Moeano docmamHuiil kicmkosuu 06 °em 6e3 HKP, ompumano cmabinbHuil M " aKOMKAHUHHULI KOHMYP Ma 8i0CYMHICMb
pe3opbyii wepes 6 micayie nicia Hasanmadicenns. Bucnosxu. Kopomxi yuninopuuni imnaanmamu € eghekmueHor
AnbMEPHAMUBOIO KICMKOBUM PEKOHCMPYKYIAM Y eunaokax deghiyumy xicmrkogoi mxanunu. Bpaxyeanna anamomiu-
HOI MIHAUBOCMI MA MOPHOMEMPUYHUX NAPAMEMPI6 HUNCHLOI ujerent 00360J5€ IHOUBIOYAnizyeamu XipypeiuHuil
NPOMOKON Mma MIHIMI3Y8amMu PUUKU.

Kniouosi cnosa: xopomxi imnianmamu,
po3weniienns 8iopocmky, Bicon.

aHamoMiyHa MIHAUBICMb, Mopghomempis, Oeghiyum Kicmxu,

Summary

Purpose. To evaluate the effectiveness of short cylindrical implants in patients with limited bone volume and
to substantiate the surgical protocol based on anatomical and morphometric variability. Materials and methods.
A clinical case involving placement of a short cylindrical implant in conditions of severe ridge atrophy following
traumatic extraction was analyzed. CBCT data, ridge-splitting technique, and morphometric characteristics of
the maxillofacial region described by Yakymenko R.O., Vovk O.Yu., and Onashko Yu.M. were used as reference
criteria. Results. Stable functional and morphological outcomes were achieved: high primary stability, adequate
bone volume achieved without GBR, stable sofi-tissue contours, and absence of marginal bone loss after 6 months
of loading. Conclusions. Short cylindrical implants represent an effective alternative to bone augmentation in cases
of significant bone deficiency. Incorporating anatomical and morphometric variability into planning allows safe,
individualized, and minimally invasive treatment.

Key words: short implants, anatomical variability, morphometry, bone deficiency, ridge splitting, Bicon.

1. Beryn

VYeninmHicTh  CyyacHOi JEHTadbHOI 1MIUIaH-
Talii 3HAYHOK MIPOI0 3AIEKUTDH BIX 31ATHOCTI
Xipypra BpaxOBYyBaTH aHaTOMi4Hy Ta MOp(oio-
iYHY MIHIMBICTb IIENENHO-IULUEBOI JIUISHKH.
Mopdomerpuuni nocmimkeras Sdxkumenka P.O.,
Bogka O.10. ta Onamka FO.M. 1eMOHCTPYIOTH
3HauHy Bapialilo NIMPUHU ATbBEOJIIPHOTO BiJ-
pPOCTKa, TOBIIMHU KOPTHKAJIBHUX IUIACTHHOK,
a TakoX Tonorpadii HUKHBOIIETETTHOTO KaHaTy
Ta MeHTanpHOI memii. L{i ¢akropu Bu3HAUAIOTH
BUOIp JiameTpa, TOBXUHM Ta KOHCTPYKLUIl iMII-
JaHTaTa, a TAKOXK BIUIMBAIOTh Ha Oe3MeKy Xipyp-
T1YHOTO BTPYYaHHS.

(@O

= CTaTTH IO PIOETHCA Ha ymMoBax JIlI_lCH311 BlIIKpI/ITOFO JAOCTyITy

IIpoGiiema yCKIIaIHIOETBCS y MALIEHTIB, SKI
NEPCHECIIM TPABMAaTHYHY EKCTPAKLII. Y TaKuX
BUIAJIKaX Pe30pOIlis Ma€ HEPIBHOMIPHUHN Xapak-
TEp, a 3HIKEHHS TOPU30HTAIBHOIO 00’eMy
moxe nepesunryBaru 40—-50%. IMamienTt Hepiako
BimMoBiseThess Big HKP um GmokoBux Ttpan-
CIUIAHTATIB yepes ix TPaBMaTHYHICTh, BapTiCTh
abo HeraTMBHMI JIOCBI IONEPEIHIX XIpyprid-
HUX BTpy4YaHb. 33 JaHUMHU CY4aCHUX KIIHIYHHX
OTIISAMIB, 3aCTOCYBaHHS KOPOTKHX IMILIaHTa-
TIB y TaKUX CHUTYaIlisiX CTae OOIPyHTOBAaHOIO Ta
JIOKa30BO MIATBEPIKEHOIO aJIbTEPHATUBOIO.

Cucrema Bicon € ogHi€ro 3 HalfiepIux rJar-
dbopM OGe3rBUHTOBOI cTabimi3aIliil 3 yHIKAIbHOIO
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IJIATONOAIOHOI0  IIOBEPXHEI0  Ta  CIPAaBXKHIM
KoHycoM Mop3e. bioMmexaHiuHi BIAaCTHBOCTI
JI03BOJIAIOTH PO3MIIYBAaTH IMIIAHTATH y BY3b-
KHUX rpebeHsx 6e3 HeoOXiJHOCTI 3HAYHOTO KiCT-
KOBOTO IPUPOCTY.

2. Marepiaau Ta MeToaun
1. Mopdomerpuunuii anami3
3a manumu Sxumenka P.O., Boska O.1O.,
Omnamka FO.M. omineHo:
— [IUPHUHY aJIbBEOJSIPHOTO BiJIPOCTKA;
— CTPYKTYpy KICTKHM (TOBIIMHA KOPTHUKAJb-
HUX TUIACTHHOK);
PU3UKOBI TONOrpadiyHi 30HH.
2. KT-o06cTexenHust
OO0cTexKeHHS BKITIOYATIO:
— TOPHM3OHTANbHUH 1ediuuT;
— BHCOTa KICTKH Ta BiJICTaHb JI0 HIXKHBOIIIC-
JIETTHOTO KaHaTy.
3. XipypriuHuii npoToKo.I
1’ €30XIpypridyHe PO3MICTITICHHS allbBEo-
JISIPHOTO TapOCTKA;
— BCTAHOBJICHHS
Bicon 4.0x6.0 mm;
(opmyBad siceH uepes 4 micsi;
— IHTpaopajbHe CKaHyBaHHSI,
— BCTAHOBJICHHSI IIMPKOHIE€BOT KOPOHKH.

KOPOTKOT'O IMILTaHTaTa

3. Pe3ysbTaT T2 00rOBOpEeHHS

Orasp aiteparypu. Mopdomerpuuni gocii-
mxeHus Sxkumenka P.O. ta Boska O.1O. noso-
ISTh, IO IIMPHUHA aJbBEOJISIPHOTO BIJIPOCTKA
B JIUISTHII MOJISIPIB HIDKHBOT IIEJICTIH MOXKEe Bapi-
I0BaTH BiJ 3,5 10 7 MM, 110 KPUTHYHO BIUIMBAE
Ha BUOip immiaHTata. By3bki rpebeni (<4 Mm)
notpelyroTh ab0 ayrMeHTanii, abo MiHIMaJbHO
1HBa3UBHOT'O PO3ILEIUICHHS.

TpaBmMaTHuH1 €KCTpaKIii CyNpOBOIKYIOTHCS
PI3KMM 3HW)KEHHSIM KICTKOBOTO 00’eMy, IO
KOpenroe 31 3MiHamMu, onucanumu OHAIIKOM Ta

JyOMHOKO B JOCIIUKCHHSIX aHATOMIYHOI MiHJINA-
BOCTI HM)KHBOT LIIEJICIIH.

Koportki iMIUIaHTaTu 1oBedH €(EeKTUBHICTh
y UHCJIEHHHMX METaaHali3ax: PiBeHb yCIIIIHOCTI
KOJIMBaeTbcst B Mexkax 94-97%. Ix mepesara
nojsrae y moxauBocti yHukHytH HKP, cunyc-
TipTUHTY 2060 GJIIOKOBOT IIACTHKH.

Kainiunnii Bunmagok. Ilamient, 30 pokis,
3BEPHYBCsI 31 CKapraMu Ha yTPYJAHEHE XKyBaHHs
Ta BIJACYTHICTh 3y0a 3.6, BUJAIICHOTO TpaBMa-
TUYHO 5 POKiB TOMY. B 1HIIIMX KITiHIKaX 3amporno-
HoBaHo HKP Tta B3ATTA peTpoMonsapHuX OJOKIB,
IpoTe Mali€HT BiAMOBUBCS Yepe3 HEraTUBHUM
JIOCB1JT TPAaBMaTUYHOTO XipYPriYHOTO BTPYy4aHHS
IpY BUAAJICHHI JaHOTO 3y0a.

Hiarnoctuka: mnposeaeno KIIKT poci-
mxenns ta OITTT.

Xipypriunuii eram:

— TMPOBEACHO I’ €30XIpYpriuHe PO3IICTIIICHHS
3a IPUHIUIOM «greenstick»;

— BcraHosieHo Bicon 4.0%6.0 mm.

IIporesyBanns:

— yepe3 4 Micsll — BCTAHOBJEHHS (hopmy-
Baya sICEH;

— uepe3 2 TWXXHI MICJIS BCTAaHOBIEHHS (Hop-
MyBaua SICEH — CKaHyBaHHS;

— BCTaHOBJICHO  KOPOHKY 3
[UPKOHIIO.

TOKCHTY

4. Pesy1brartu

Hepes 6 MicALIB QyHKIIOHAIBHOIO HABAHTa-
JKCHHSL: IMIUIAHTaT CTabUIBHUM; pe3opOuis Bil-
CYTHS; JKyBaJbHa C(I)GKTI/IBHICTL BiJTHOBJICHA;
CKapr He HaJIXOAWJIO.

5. O6rosopenHs

IlpencraBnenuidi  BUIANOK  JAEMOHCTPYE,
o0 KOpPOTKi imIutantatd Bicon € omrtumans-
HUM pIIICHHSIM Yy CHUTYyaIlisiX BHUPaXEHOI aTpo-
¢bii, KoM Mali€HT HE TOTOBWI /0O IHBa3HMBHHUX

Puc. 1. Opronantomorpama (OIITI') Ha eTani nepBUHHOI TiarHOCTUKH
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Puc. 2. KIIKT: ropu3oHTaibHa HIMPUHA Puc. 3. KIIKT: BucoTa KicTkH Ta BiicTaHb
aJIbBeOJIAPHOro rpedens — 3,0 Mmm 710 HIZKHbOIIEJIEMHOro KaHaay — 6,4 MM

Puc. 4. Ilo3unionyBanHs KopoTKoro immiaanrara Bicon 4.0%6.0 mm
(caritajgbHa, kKopoHapHa Ta akciaabHa mpoekuii KITKT)

Puc. 5. ETanu npote3yBaHHsi: GOpMYBaHHS M’ IKOTKAHHHHOI'O KOHTYPY, HHPKOHi€Ba KOPOHKA
Ha abaTMeHTI Ta piHaNbHUM KIIHIYHUH pe3yabTaT
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Puc. 6. Kontpoasna opronanromorpama (OIITI') yepe3 6 micsinis
(pyHKLIOHAJILHOTO HABAHTAKEHHS

PEKOHCTPYKTUBHUX Tporeayp. 1x 3aCTOCYBaHH
6a3y€Tbc;1 Ha: MOP(HOMETPUYHUX JOCIIDKCHHSIX
YKPAiHCEKHX aBTOPIB; IepeBarax ILIaTonomio-
HOTO JIM3aliHy; MIHIMQJIbHOMY PH3HKY YIIKO-
JDKEHHSI aHATOMIYHHUX CTPYKTYP.

[I’e30xipypriude  po3ILEIUIeHHS — IpebeHs
3abe3mnedye JOCTaTHIM MpOCTip sl iMILIaHTaTa
0e3 pU3UKY NEePeioMy TUIACTHHKH.

6. BucHoBkm

MopdomeTrpruyHa aHaTOMiYHA MIHJIHMBICTh
BHU3HAYa€ IMOKa3W J0 3aCTOCYBAaHHS KOPOTKUX
IMIIIAHTATIB.

Kopotki nmminapuyni iMruianTata Bicon
€ KJIIHIYHO OOTPYHTOBAHOI aJILTEPHATHBOIO
HKP.

Posmieniennss rpebeHss 'y TO€QHAHHI
3 KOPOTKHMM IMIUIAHTATOM JI03BOJII€E YHUKHYTH
CKJIQJIHUX PEKOHCTPYKIiH.

Kuiniyauili BUNagoK MiATBEPIKYE JTOBrO-
TpUBAILY CTAOUIBHICTh TAKOi METOAMKH.

KonduiikT inTepecin

ABTOpH JIEKJIaPYIOTh, 1110 HE MAIOTh KOH(IIIKTY
1HTEpeCiB CTOCOBHO IaHOTO TOCIIII)KEHHS, B TOMY
ymcii (piHaHCOBOTO, O0COOMCTICHOTO XapakTepy,
aBTOPCTBA YU IHILIOTO XapakTepy, L0 MIr Ou
BIUTMHYTHU Ha JIOCHIJDKEHHS Ta HOTo pe3yabrar,
MPEACTABJICH] B IaHIH CTATTI.

®DiHaHCyBaHHS
JlocmipkeHHs npoBoauiocs 6e3 (iHaHCOBOT
M ITPUMKH.

JloCTynHicTh JaHUX
Jani OynyTs HajgaHi
3aIIMTOM.

3a OOIPYHTOBaHUM

BukopucTanHs IITYYHOIO IHTEJIEKTY

[Tin wac MATOTOBKM MJaHOI CTaTTi aBTOPH
BUKOPUCTOBYBAJIHM IHCTPYMEHT IITYYHOTO iHTe-
nekry Claude (Anthropic, mozens Claude Opus
4.8) U1 MOBHOCTHITICTHYHOTO pelaryBaHHs TEK-
CTy Ta ONTHMi3aii cTpykTypH pyKomucy. LlTyd-
HUI IHTENICKT HE 3aCTOCOBYBABCS U aHaNli3y
KIIHIYHUX JQHUX, IHTepmpeTrauii pe3ylbTaris
4n HOpPMYIIIOBAHHS HAYKOBHX BHCHOBKIB. Vci
PE3yIbTaTH, IHTEPNPETALlii Ta BUCHOBKH BEpH-
(hixoBaHi i mepeBipeHi aBTopamMu 0COOHCTO, SKi
HECYTh IOBHY BiAMOBIAIBHICTB 3 3MICT MpaLli.

Buecox aBTOpiB

Caguyk Oner BonogumupoBuy: KOHLENTYyaTi-
3allisi, METOJ0JIO 1S, KEPIBHHUIITBO, HAMMCAHHS —
peIleH3yBaHHs Ta pefaryBaHHS;

SAxnmenko Pycnan OneroBud: KOHLENTya-
Ji3arisa, JOCIIKEHHs, Baligamis, HalluCcaHHsI —
peIleH3yBaHHs Ta pefaryBaHHS;

O6igasax Bacuinp 3iHOBIHOBHY: METOLOJO-
risi, Badijallis, HAaMCaHHS — pPELEH3yBaHHS Ta
penaryBaHHS;

Jlo6yp Mukuta OmnekciiioBud: 30ip AaHUX,
HalMCaHHs  —  MATOTOBKAa  OPUTiHAJIBHOL
YEPHETKH;

Jlynenko Aprem OnekcanapoBuy: 30ip
JAHUX, HAMHCAHHS — MIiArOTOBKA OPUTIHAJIBHOT
YEPHETKH.
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DEVELOPMENT AND VALIDATION OF THE IODOMETRIC
METHOD FOR THE QUANTITATIVE DETERMINATION
OF AMOXICILLIN

Svitlana Karpova, Olga Antonenko

PO3POBKA TA BAJIIAANIA KINIBKICHOT'O BUBHAYEHHSA
AMOKCHIUJIIHY HOAOMETPUYHUM METOJOM

Kapnosa Cgitsana IlaBiaiBHa, AHTOHeHKO Osbra BacuiiBaa

Abstract

Background. The development of new methods for quantitative determination of penicillin’s remains relevant.
The developed method of quantitative determination of Amoxicillin can be used to develop analytical regulatory
documentation for medicinal products, as well as in the practice of state laboratories for quality control of medicinal
products and central factory laboratories of pharmaceutical enterprises. Purpose. Development of new improved
unified method for the quantitative determination of Amoxicillin (Amox) by redox titration. Materials and Methods.
The object of the study was Amox sodium powder in vials for the preparation of an injection solution («Amoxicil-
lin Sodium Salty, 1000 mg). Peroxomonosulfate acid as triple potassium salt 2KHSO;KHSO /K,SO, (Oxone®) of
“extra pure” qualification was used as oxidant. The redox titration method was used to develop a method for the
quantitative determination of amoxicillin in a substance and a medicinal product using potassium caroate as an
analytical reagent (KHSO;). Results. The kinetics and stoichiometry of the S-oxidation reaction of Amox with potas-
sium caroate in aqueous solutions were investigated by iodometric titration. A unified methodology was developed
and the possibility of qualitative determination of Amox in pure substance and drug using potassium caroate was
investigated by redox titration method. At pH 2-4 for I mole of penicillin, I mole of KHSO, is consumed, the quanti-
tative interaction is achieved within a time of more than 1 minute (observation time). The results obtained according
to the recommended procedure for seven repeated titrations of mixtures of different concentrations. RSD = 0.85%,
0 = (+ 0.16)%. Conclusions. Using the redox titration method, a method for the quantitative determination of Amox
in the substance was developed and the drug product have been developed using potassium caroate as an analytical
reagent (KHSO;). The possibility of analytical determination of Amox by the biologically active part of the molecule
is shown, the proposed methods give reproducible and accurate results.

Key words: oxidation, redox titration method, validation, potassium caroate, amoxicillin.

AHoTauis

Axmyanvnicms. Po3pobxa HOGUX MemOOUK KilbKiCHO20 GUHAYEHHA NEHIYUNIHI@ 3aNUAEMbCA AKIMYATbHOIO.
Pospobnena nosa memoouxa Kinbkicho2o GU3HAUEHHS AMOKCUYUNIHY MOdCe Oymu GUKOPUCMAHA ONsl pO3POOKU
AHATTMUYHOL HOPMAMUBHOT OOKYMeHmayii Ha JIKAPCLKI 3aco0u, a MaKoxC y npakmuyi 0epicasHux 1abopamopii
3 KOHMpOMO SKOCMI NIKAPCOKUX 3aco0i¢ ma YeHmparibHux 3a600CbKUX 1a00pamopii.  papmayesmuiHux
nionpuemcmes. Mema podomu. Po3pobka H060i 600CKOHANEHOI YHIGIKOAHOT MEMOOUKU KIbKICHO20 6USHAYEHHS
AMOKCUYUTIIHY MEMOOOM OKUCHO-6I0H06H020 mumpyeatns. Mamepianu ma memoou. 06 'ekmom 0ocniodxcennsi 0ys
NOPOUIOK HAMPIll AMOKCUYUTIIHY Y OIAKOHAX OISl NPU2OMYBAHHS PO3UUHY 05 iH 'e€Xyitl («Amoxcuyuniny nampicea
cinvy, 1000 me2). Hx okucHuKx 8uUKOpucmogysaiu nepoKCOMOHOCYTbGAMHY KUCIONY V Uil nompitinol kaniesol
coni 2KHSOKHSO ;K,SO, xeanighixayii “extra pure” (Oxone®). Buxopucmogysaiu memoo OKUCHO-GIOHOBHO2O0
MUMpPYBaHus O pO3pOONEeHHSI MEMOOUKU KiNbKICHO20 GUIHAYEHHS AMOKCUYUTIHY 8 CYOCmaHyii ma aikapcbKomy
3aco0i 3 BUKOPUCTNAHHAM Kanill Kapoamy Ax ananimuunozo peazenmy (KHSO,). Pezynomamu ma ix 062060peHHA.
byno oocnidoceno xinemuky ma cmexiomempiio peaxyii S-OKUCHeHH AMOKCUYUTIHY 3d OONOMO20I0 KAl Kapoany
Y 600HUX POSYUUHAX MEMOOOM LLOOOMEMPUUHO20 Mumpyeants. Pospobneno yuigixosary memoouxy ma 00caiodxHceHo
MOJCTUBICIb KIILKICHO20 8UHAYEHHS MEMOOOM OKUCHO-8I0HOBHO20 MUMPYEAHHS AMOKCUYUNIHY 8 YUCTIL PeUOBUHI
cybcmanyii ma npenapami 3 euxopucmannam xarit kapoamy. Ipu pH 2-4 na 1 mons neniyuniny sumpavacmocs
1 mone KHSO;, xinvkicna 63aemoodisa 0ocazacmbcsa npomsazom 1 xeununu (wac cnocmepedicenns). Pesynomamu
OMPUMAH 32i0HO 3 PEKOMEHO0BAHOI0 NPOYEOYPOIO OJis CeMU NOBMOPHUX MUMPYEAHb CyMiulell Pi3HOI KOHYenmpayii.
RSD = 085%, o = (+ 0.16)%. Bucnoséku. Buxopucmosyiouu memoo OKUCHO-8IOHOBHO20 MUMPYEAHHS,
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byna pospodrena mMemoouxa KilbKICHO20 BU3HAYEHHSI AMOKCUYUNIHY 6 cybcmawnyii ma aikapcbkomy 3acobi 3
BUKOPUCMAHHAM Kanill kapoamy AK ananimuunozo peazenmy (KHSO;). Iloxazano moociugicms ananimuiHo2o
BUBHAYEHHS AMOKCUYULIHY 3G OI0NI02IYHO AKMUBHOIO YACMUHOIO MOLEKYIU, 3aNPONOHOBAHA MEMOOUKA MAE BUCOKY

BIOMBOPIOBAHICb MA MOYHICTNb Pe3VIbIMAMmIs.

Knrouosi cnosa: oxucrents, OKUCHO-8I0HO8He MUMPYBAHHS, 8ANI0AYIs, KA KAPOAM, AMOKCUYUTTH.

1. Introduction

The defining feature of penicillins is their
core structure, known as the penicillin nucleus or
6-aminopenicillanic acid (6-APA), which consists
of'a B-lactam ring fused to a thiazolidine ring, and
this unique bicyclic system is essential for their
antibacterial action by interfering with bacterial
cell wall synthesis. Amoxicillin (Amox) is a type
of penicillin antibiotic. It’s used to treat bacterial
infections, such as chest infections (including
pneumonia) and dental abscesses. It can also be
used together with other antibiotics and medicines
to treat stomach ulcers. The IUPAC name for
Amox is sodium (indicates it’s the sodium
salt form) (2S,5R,6R)-6-[[(2R)-2-amino-2-
(4-hydroxyphenyl)acetyl]amino]-3,3-
dimethyl-7-0x0-4-thia-1-azabicycloheptane-2-
carboxylate, a precise chemical description of
its complex structure, highlighting the sodium
ion and the specific stereochemistry (2S,
SR, 6R, 2R) of the Amox molecule, with its
thiazolidine and beta-lactam rings, linking to the
hydroxyphenylglycine side chain. Amox, an acid
stable, semisynthetic drug belongs to a class of
antibiotics called the Penicillins. It is shown to be
effective against a wide range of infections caused
by widerange of gram-positive and gram-negative
bacteria. Amox is an aminopenicillin created by
adding an extra amino group to penicillin to battle
antibiotic resistance. This drug is indicated for
the treatment of infections caused by susceptible
isolates of selected bacteria, specifically those
that are beta-lactamase—negative, including ear,
nose, and throat infections, Helicobacter pylori
eradication, lower respiratory and urinary tract
infections, acute bacterial sinusitis, and skin and

structure infections [2].
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In a highly acidic environment, penicillins
undergo a number of chemical reactions that
lead to the formation of inactive decomposition
products. Fig. 1 shows the first stage, Penicilloic
acid is formed. The process is initiated by
protonation of the nitrogen atom of the lactam
ring.

B-Lactam antibiotics (BLAs) are among the
most important and widely used antimicrobials
worldwide and are comprised of a large
family of compounds, obtained by chemical
modifications of the common scaffolds. Usually,
these modifications include the addition of
active groups, but less frequently, molecules
were synthesized in which either two B-lactam
rings were joined to create a single bifunctional
compound, or the azetidinone ring was joined to
another antibiotic scaffold or another molecule
with a different activity, in order to create a
molecule bearing two different pharmacophoric
functions. Fig. 2 shows another hydrolysis
pathway for the conversion of penicillic acid to
penylic acid with subsequent decarboxylation
and hydrolytic ring opening and the formation of
penylic acid [8].

Penicillins are a type of B-lactam antibiotic
consisting of a four-membered B-lactam ring
bound to a five-membered thiazolidine ring. This
two-ring system causes distortion of the -lactam
amide bond, resulting in decreased resonance
stabilization and increased reactivity. B-lactams
inhibit the formation of peptidoglycan cross-links
within bacterial cell walls by targeting penicillin-
binding proteins or PBPs. Consequently, the
bacterial cell wall becomes weak and cytolysis
occurs. Resistance to B-lactam antibiotics occurs
in the presence of cells containing plasmid

H
R\H/NI\HS
o HN\>< -
OH =
o//\OH

Penmaldinic acid

Fig. 1. Stages of formation Penaldinic acid and Penicilamin
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Fig. 2. Stages of formation Penilloic acid

encoded extended spectrum [-lactamases or
ESBLs. Antibiotics are often used in clinical in
vitro tests known as antimicrobial susceptibility
tests or ASTs to determine their efficacy against
certain bacterial species. They are tested against
gram-negative and gram-positive bacteria
using panels, discs, and MIC strips by medical
microbiologists. ASTs decrease the risk of using
an antibiotic against bacteria exhibiting resistance
to it, and the results are used in clinical settings
to determine which antibiotic(s) to prescribe for
various infections [9].

The quantitative determination of drugs
penicillin series becomes more and more important.
The control of the quality and quantity is one of
the obligatory steps for manufacturing medicines.
The number of medicines produced increases from
year to year and the quality of the drugs have to
be controlled. Therefore, the development of new
procedures thatare easy to performand cost-effective
is of great interest. The procedures proposed should
be unified, selective, sensitive, and precise, and they
should be validated by the monograph ““Validation
of analytical methods” of the State Pharmacopeia of
Ukraine (SPhU). European Pharmacopoeia (EPh)
penicillin quantitative determination is performed
by high performance liquid chromatography
(HPLC). International Pharmacopoeia recommends
to determine penicillin summary in semisynthetic
penicillin by neutralization method after preparation
hydrolysis by excess of sodium hydroxide titrated
solution at heating [10].

The analysis of literary data shows that a
promising direction of scientific research is to
find out the possibility of carrying out the analysis
of penicillins. The methods that are currently
used to determine penicillins in pharmaceutical
preparations have been reviewed. They
include analytical measurement and appliance,
equipment designed to perform a specific task in
dependency of detection methods.

Iodometry is a type of redox (reduction-
oxidation) titration. It is a method of volumetric
chemical analysis that relies on the transfer of
electrons between reacting species. Specifically,
iodometry is an indirect redox titration method
used to determine the concentration of an
oxidizing agent in a solution.

The process involves two main steps that
constitute the overall redox reaction:

lodine Liberation. An excess amount of
potassium iodide (KI) is added to a known
volume of the sample containing the oxidizing
agent (analyte). The oxidizing agent reacts with
the iodide ions (I") to liberate a proportional
amount of free iodine (I,).

Titration. The liberated iodine is then titrated
with a standard solution of a reducing agent,
usually sodium thiosulfate (Na,S,0;), using
a starch indicator. The reaction consumes the
iodine, and the endpoint is signaled by the
disappearance of the characteristic deep blue
color of the starch-iodine complex.

The amount of sodium thiosulfate used to
consume the liberated iodine allows for the
calculation of the original concentration of the
oxidizing agent in the sample. lodometry is
distinct from iodimetry, which is a direct redox
titration where a reducing agent (analyte) is
directly titrated with a standard iodine solution.
Both are subtypes of redox titrations. Classical
iodometry of penicillin’s hydrolysis products
(penicilloic acids) is a recognized, basic, though
lengthy, method for its quantitative determination,
relying on the reaction of these products with
excess 1odine, which is then back-titrated with
thiosulfate; it’s a traditional redox titration
used in pharmacopoeias, though modern, faster
techniques (like spectrophotometry or enzyme
sensors) exist, notes [11].

International Pharmacopoeiarecommends to
determine penicillin summary in semisynthetic
penicillin by neutralization method after
preparation hydrolysis by excess of sodium
hydroxidetitrated solutionatheating. According
to State Pharmacopoeia of Ukraine (SPhU)
and European Pharmacopoeia (EPh) penicillin
quantitative determination is performed by high
performance liquid chromatography (HPLC).
Well, described in scientific articles methods
of potentiometry titration, amperometry, high-
performance liquid chromatography (HPLCO),
voltammetry, polarographic analysis, micelle
electrokinetic capillary, spectrophotometry,
chemiluminescense, redox titration,
electrophoresis and others [1, 3—7, 12-22] for
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the quantitative determination of penicillin
drugs.

The issue of quantitative determination of
penicillins does not lose its relevance. Most
of the known methods for the quantitative
determination of penicillins are reduced to
the determination of the final products of their
hydrolytic cleavage, which are obtained at the
previous stage of analysis. They are long-lasting
and require heating.

Redox titrations can be used to quantify
penicillin by oxidizing the antibiotic, often in a
process that involves alkaline hydrolysis followed
by reaction with an oxidizing agent like iodine or
a potassium caroate (KHSO,) based reagent. In
an iodometric method, the penicillin is oxidized
by iodine, and the amount of iodine consumed
is determined indirectly by back-titrating with
a reducing agent such as sodium thiosulfate.
In methods using (KHSO,), the penicillin is
oxidized directly, and the amount of reagent used
is determined by titration.

The developed redox titration method is time
saving, simple, accurate, economic, sensitive
and reproducible, can be used in quality control
laboratories. Also, the principal advantages of
the present method are that it is rapid and enough
precise comparing with other methods of assay
[23, 24].

2. Materials and methods

All the materials were of analytical reagent
grade, and the solutions were prepared with
double-distilled water.

For the research, Amoxicillin sodium salt of
pharmacopoeial purity, a dry sterile powder in
vials (1,0 g) for inejction «Amoxicillin Sodium
Salt», CAS Number 34642-77-8, Catalog Number
A-551-1, Jiangxi Bolai Pharmacy Co., Ltd, China.
Potassium caroate was obtained from commercial
sources and used as an oxidant in the form of a
triple potassium salt (2KHSO,KHSO,K,SO,,
“Oxone”) of “extra pure” grade with an active
oxygen content of 4.5%. The choice of the reagent
was due to its availability, fairly good solubility
and stability in aqueous solutions, and a relatively
high oxidizing ability.

The reagent is used due to its availability,
good solubility and stability in water, also
its relatively high oxidation ability. Standard
electrode potential for semireaction

HSO.-+ 2H++ 2e — HSO,- + H,0

is .81 V.

As a standard sample of Amoxicillin
sodium salt, we used the substance of Amox of
pharmacopoeial purity with the content of the
main substance of 98.5%.

Sodium thiosulfate solution, 2x107 mol-L™.
An ampoule of a standard titer of sodium
thiosulfate with an exact concentration of
0.1 mol-L!" was diluted five times with distilled
water.

Solution of potassium iodide, 5%. A weighed
portion of 5.0 g of potassium iodide was dissolved
in 50 mL of distilled water, and the solution was
diluted to the volume in a 100 mL volumetric
flask at 20 °C.

Sulfuric acid, 0.1 mol-L”!. An ampoule of
a standard titer of sulfuric acid with an exact
concentration of 0.1 mol-L™" was diluted with
distilled water.

Solution of potassium caroate (0.02 mol/l)
in water was prepared by dissolving 0.615 g
of potassium caroate in double distilled water,
transferring the solution into a 100-ml
volumetric measuring flask, diluting to volume
and mixing at +20 °C. Solution concentration
is determined by iodometric titration. 10.00 ml
of prepared solution was transferred to 100-ml
measuring flask, diluted. 10.00 ml of prepared
solution was transferred into titration flask, 1 ml
of 0.1 mol-L" sulfuric acid solution and 1 ml of
5% potassium iodide were added. The excess
of iodine was titrated with 2x102 mol/l sodium
thiosulphate.

Titration. The titer of the Amox solution studied
was determined using a 10 mL microburette with
an accuracy of = 0.01 mL filled with a titrant to
the zero mark.

Redox titration method. Close 850 mg (accu-
rate weight) of the powder of the Amox sodium
salt studied was dissolved in 70 mL of water in
a 100 mL volumetric flask at 20°C, and diluted
to the volume. Using a pipette, 10 mL of the
resulting Amox solution was taken and trans-
ferred to a 100 mL volumetric flask, 10.0 mL
of a 2x102 mol-L' KHSO;, solution was added
with stirring, and diluted to the volume with dis-
tilled water at 20°C. Using a pipette, 10 mL of
the reaction mixture was taken and transferred
to a 100 mL flask, acidified with 1 mL of a
0.1 mol-L™" H,SO, solution, and 2 mL of a 5%
potassium iodide solution was added with vigor-
ousstirring. The displaced iodine was immediately
titrated with a standard 2x102 mol-L' sodium
thiosulfate solution. In parallel, under the same
conditions, a control experiment is carried out
(without the Amox solution studied).

3. Results and Discussion

By the method of reverse redox titration of
KHSO;, residue was determined that 1 mol of
KHSO; is used per 1 mol of Amox. The reaction
finishes during 1 min and stays for 30 min
(observation time at pH 2-4). The transformation

ISSN 2786-7153 (Print), ISSN 2786-7161 (Online) 83



CywacHa meduyuHa, papmayis ma ncuxonoziyHe 300po8s

Bunyck 1 (23). 2026

scheme of analytical determination of Amox is
given on Fig.3.

The content of C,;H (N;NaO,S (X, in%) was
calculated by the formula:

_0.02-K-387.39 - (V, — V) - 100 - 100%
h 2-1000 - m - (100 — wy,0) ’

where V, — is the volume of sodium thiosulfate
solution in the control experiment, mL;

V' — 1s the volume of sodium thiosulfate solution
studied, mL;

387.39 —is the molar mass of Amoxicillin sodium
salt anhydrous, g-mol™';

K — 1s the correction coefficient for the con-
centration of sodium thiosulfate solution to
0.0200 mol-L;

m, — is the weighed portions of Amox, g.

The results of the analysis of the Amox drug
by redox titration are shown in Table 1. The rela-
tive standard deviation did not exceed 0.85%
(0=+0.16%).

4. Conclusions

The possibility of analytical determination
of Amox by the biologically active part of the
molecule (alicyclic sulfur and B-lactam ring) is
shown, the proposed methods give reproduc-
ible and accurate results. The developed method
have good specificity and allow determining the
content of the main component of Amox, avoid-
ing the influence of impurities. The results of

NH

2 H KHSOs
Na_5 s —
KHSO,
0

OH

o
-

accuracy and precision are in good agreement
with the results obtained by the reference method.
Using the redox titration method, a method for
the quantitative determination of Amox in the
substance was developed and the drug product
have been developed using potassium caroate as
an analytical reagent (KHSO,). The developed
method of quantitative determination of Amox
can be used to develop analytical regulatory
documentation for medicinal products, as well
as in the practice of state laboratories for quality
control of medicinal products and central factory
laboratories of pharmaceutical enterprises.

IlepcnekTUBU MOAAJBIINX JAOCJIIKEHb.
VY nopmanbumioMy IUIAHYEThCS PO3pOOKa HOBHX
METOAUK KUIBKICHOIO BU3HAYEHHS LIOT HU3KHU
NEeHINWIIIHIB, SKI MaTUMYTh DSl TIEepeBar mnepen
YK€ BIIOMHUMH: JaIyTh MOXJIMBICTh BH3HAUYaTH
iX y 3HaYHO MEHIIMX KUILKOCTSX, HDK (papmako-
NeHHUM METOIOM HoaoMeTpii, mo OyayTh Hpu-
JIaTH1 7151 TOTO CaMoro iHTEepBay BU3HAYYBAaHHX
KOHIICHTpAITI}.

OOmesxkeHHsT  gocailzkeHHs. OOMexeHHs
OTO JOCJI/DKCHHSI TOJISTAl0Th y TOMY, IO
MOXyTb OyTH BUKODHCTaHI TiIbKH ISl IIpenapa-
TiB [ICHILMIIIHOBOTO Psiy, K1 3 XIMIYHOO Oy110-
BOIO € TTOX1JHIMH 6-aMiHOTICHIIWJIATHOT KUCIOTH
(6-AIIK) — KoHIEHCOBaHOI cHCTEMHU Tia30ii-
JMHOBOTO 1 YOTHPHJIAHKOBOTO [-ITaKTaMOBOTO
IIUKIIIB, SIK1 PI3HATHCS MK CO00I0 pagukaiom R
anuiy, 3’ €JHaHUM 3 amiHorpymnoro 6-AllK.

Fig. 3. The scheme of S-oxidation of Amox by potassium caroate

Table 1

Results of the quantitative determination of Amoxicillin by redox titration in the Amox drug
by the reaction with potassium caroate (P=0.95,n =7)

Amoxicillin taken, mg m Found % Results of processing statistical data
(1)
944.3 94.4 — 936.5 (93.6%)
- . . o

927.1 92.7 S =+ 7.98906
929.4 92.9 S, =+3.01958

935.08] 942.5 943 AX ==+7.39797
928.3 92.8 RSD =+ 0.85%

e=+0.79%

938.6 93.9 S0 = + 0.16%
945.2 94.5

Note: [a] The Amox content indicated in the quality certificate (w); [b] & = (x—p) x 100%x>p!
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KonduiikT inTepeciB

ABTOpH 3asBIIAIOTH PO BiJCYTHICTH Oymb-
SIKOTO KOH(bJIiKTy iHTepeciB (iHAHCOBOTO M
0COOHCTOrO), KU MIr OM BIUIMHYTH Ha PE3ylib-
TaTH, BUKJIAJICH] B Iill CTaTTI.

BuxopuctanHsi INTYYHOT'O iHTEJIEKTY

[lpu wanmmcaHHi cCTaTTi I[ITY4YHHH iHTE-
JeKT HE BHUKOPHCTOBYBAIM B  JKOJHOMY
3 MyHKTIB.

IlepBunHi 1aHi Ta MaTepiaan
OCHOBOIO 111 HAyKOBOI'O eMIpMYHOIO
JOCHIIKEHH € pe3ylbTaTd JIaDOPaTOPHUX

Indopmanist npo pinancyBanus

Le noCiKeHHsT He OTPUMAIIO JKOHOTO KOH-
KPETHOTO TPaHTY BiJ (blHaHCOBI/IX opraH13au1H
y ZIep’KaBHOMY, KOMEPLIHHOMY YM HEKOMEpIii-
HOMY CeKTopax (camodiHaHCYBaHHS).

Bnecox aBTOpiB

C. I1. Kapniosa: po3po0ka METOINKH KiJIbKic-
HOTO JIOCII/UKEHHS, 30ip JiTepaTypHHX JKeper,
(dbopMyITIOBaHHS aHOTAIlill Ta BUCHOBKIB,;

O. B. AHTOHEHKO: CTaTMCTUYHA 06po61<a
pe3yJIbTarTiB, MAroToBKa rpadikiB Ta TaOIHIIb.

Pazom aBTOpH MPOBOMITN EKCTIEPUMEHTAIBHY
YaCTUHY, KPUTUIHO O0(OPMITIOBAIIHM 3MICT CTaTTI,

eKCIIEpUMEHTIB, BUMIPIOBaHb, BIAMOBITHUX CXBAJIMINA OCTAaTOYHHIA BapiaHT PYKOIHCY IMEpeN
PO3PaxyHKIB. MOJJTAHHSM JI0 JIPYKY.
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PHARMACEUTICAL CARE FOR PATIENTS WITH HYPERTENSIVE
DISEASE: INTEGRATION OF THE CLINICAL PHARMACIST
INTO PRIMARY HEALTH CARE

Anzhela Olkhovska, Konstantin Sokol, Olena Kupina, Andriy Berezniakov

PAPMAINEBTHUYHA JOIIOMOT'A TAIIEHTAM
I3 TINEPTOHIYHOIO XBOPOBOIO: IHTEI'PAIIA KJIIHIYHOI'O
DPAPMAIEBTA Y HEPBUHHY ME/IUYHY JOIIOMOTI'Y

OabxoBcbka A., Cokoa K., Kynina O., bepe3nsikoB A.

Abstract

Background. One of the most prevalent non communicable diseases worldwide, including in Ukraine, and
a leading risk factor for the development of cardiovascular complications associated with high mortality and
disability, is hypertensive disease (arterial hypertension), which remains a major global public health problem.
Aim. The aim of this study was to substantiate the feasibility of involving a clinical pharmacist in the management
of pharmacotherapy for hypertensive disease (arterial hypertension), to improve patient routing at the primary
health care level, and to develop practical recommendations for the integration of pharmaceutical care. Materials
and Methods. The study materials included information sources as well as the regulatory and legal framework of
the medical and pharmaceutical sectors related to pharmaceutical care for patients with arterial hypertension.
The study was carried out using a complex of general scientific and special methods. Results. The feasibility
of integrating a clinical pharmacist into the pharmacotherapy management of hypertensive disease (arterial
hypertension) was substantiated, and the key roles and functions of the clinical pharmacist at the primary health
care level were systematized. Based on a questionnaire survey of patients with arterial hypertension, the impact of
clinical and pharmaceutical counseling provided by a clinical pharmacist on patients’awareness of antihypertensive
pharmacotherapy, treatment adherence, and blood pressure self-monitoring practices was assessed. The irregular
use of self-monitoring data for pharmacotherapy adjustment indicates the need to strengthen the role of the clinical
pharmacist in the long-term follow-up and support of patients with arterial hypertension. A comparative analysis
of organizational models for managing patients with arterial hypertension at the primary health care level was
conducted, and their advantages and limitations were identified. The most promising direction for the development of
patient management at the primary health care level involves a combination of a team-based approach, telemedicine
and telepharmacy tools, and patient self-management, which is consistent with current public health strategies
and the principles of sustainable health care system development. A clinical pathway for patients with arterial
hypertension at the primary health care level and practical recommendations for the integration of pharmaceutical
care are proposed. Conclusions. The integration of a clinical pharmacist into primary health care for patients with
hypertensive disease (arterial hypertension) may contribute to more efficient use of national health care system
resources, promote a culture of patient responsibility for personal health, and strengthen the sustainability of the
socioeconomic determinants of Ukraine’s public health system.

Key words: pharmaceutical care, clinical pharmacist, hypertensive disease, arterial hypertension, primary health
care, pharmacotherapy management, clinical and pharmaceutical counseling, interdisciplinary collaboration,
patient routing.

AHoTanisa

Axmyanvricms. OOnicio 3 HaUNOWUPEHIUWUX HeIHDeKYiiHuX namonozit y céimi, spaxogyiouu Yxpainy, ma
npoGioHUM haKmopom pusuKy po3eUMKY Cepyeso-CYOUHHUX YCKIAOHEHb, WO 3YMOBIIONMb BUCOKY CMEPMHICb
ma IHBANIOHICMb HACENEHHS, € 2INePMOHIUHA X80poba (apmepianibHa 2inepmensis), aKa 3a1UUaAEmMbCst NPOGIOHOI0
21100anbHOI0 NPOOIEMOIO SPOMAICHKO20 300p08 1. Mema pobdomu — obrpyrmysamu OOYiNbHICMb YUacmi KAiHiu-
HOo20 hapmayesma y meHeddcMeHmi apmakomepanii einepmoHniunoi x6opoou (apmepianvHoi ecinepmensii) ma
VOOCKOHANEHHI Mapupymu3ayii nayienmie 3 0ano Namono2icio Ha pieHi NepeuHHOl MeOUuHOi donomocu U 3a-
NPONOHY8AMU NPAKMUYHI peKomeHoayii wodo inmeepayii papmayesmuunoi donomozu. Mamepianu ma memoou
odocnidxcenna. Y sxocmi mamepianie ciyeysanu inghopmayitini pecypcu ma HOpMamugHo-npagosa 6aza Meouxo-
dapmayeemuynozo cnpAMy8anHs w000 hapmayesmuyHoi 00NOMo2u NaAYiCHMam 3 apmepiairbHoIO 2inepmen3iero.
Hocnioocennss UKOHAHO 3 GUKOPUCANHAM KOMIIIEKCY 3A2aNbHOHAYKOBUX MA cneyianbhux memoois. Pesynomamu
ma ix 062060penna. OOIpyHMOBaAHO IHMe2payiro KIHIYH020 hapmayeema y MeHeOdcMeHm apmaxomepanii 2i-
nepmoniunoi xeopobu (apmepianvhoi cinepmensii), CUCTIEMAMU308AHO 1020 OCHO8HI POl ma QYHKYIl Ha pieHi
nepsunHoi meouynoi donomoecu. Ha niocmaei ankemno2o onumyeanus nayicHmis 3 apmepiaibHo0 cinepmeH3icio
NPOBEOEHO OYIHKY BNAUBY KIIHIKO-(hapMayesmuyuHo20 KOHCYIbMY8aHHA KIIHIYHO20 (hapmayesma HA pigeHsb NOiH-
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opmosanocmi nayienmis 3 0aHO NAMONOZIEN WOO0 AHMUSINEPMEH3UBHOT hapmakomepanii, iXHbOI npuUXUIb-
HOCmi 00 NKY8AHHA, NPAKMUKU CAMOKOHMPONIO apmepianbioeo mucky. Hepeeynapne euxopucmanus pe3yiomamie
CAMOKOHmMpOno 0I5l KOpekyii papmaxomepanii ceiouums npo nompedy 8 nocuienHi poui KiiHiuHo2o apmayesma
Y 00820MPUBATOMY CYNPOBOOL NAYIEHMIE 3 apmepiaibHOo cinepmensiero. 1Iposedeno nopieHAIbHUL AHATI3 opea-
HI3QYIHUX MoOenell 8e0eH sl NAYIEHMI8 3 apMePiaIbHOW 2INEPMEH3IEI0 HA PIBHT NePEUHHOT MeOuUHOi 0onomoz,
suasieni ix nepesazu ma Hedoniku. ONMUMATLHUM HANPSAMOM PO36UMK) 8e0eHHS NAYIEHMIE 3 apmepiaibHO0 2i-
NEPMEH3IEI0 HA PIBHT NePBUHHOI MeOUUHOT OONOMO2U € ROEOHAHHS KOMAHOHO20 NiOX00Y, melemeOudnux i menegap-
MAYeemMUUHUX IHCIPYMENMIE A CAMOMEHEOHCMERNTY XBOPUX, W0 8ION0BIOAE CYUACHUM CIPAMNERIAM 2POMAOCHLKO-
20 300p08 5L Ma NPUHYUNAM CIMAN020 PO3BUNKY CUCEMU OXOPOHU 300P08 5. 3anpOnOHO8AHO KITHIUHULL MAPUPYM
nayieHma 3 apmepianrpHoO INEPMEH3IEi0 Ha PIi6HT NEPEUHHOT MeOUUHOi 00nomMo2u ma NPaKmuyHi pexomeHoayii
wooo inmezpayii papmayesmuunoi oonomozu. Bucnosku. Inmezpayia kaiHiuno2o gapmayesma y nepeunHy me-
OUYHy 00NOMo2y nayienmam i3 2inepmoniuHolI0 X60poboio (apmepianvHolo cinepmen3sicto) 6yoe cnpusimu Onmumi-
3ayii GUKOPUCMAHHSA PecypCi8 BIMYUSHANOL CUCMeMU OXOPOHU 30008 s, hopMYBANHIO KYIbMYPU 8i0N08I0AIbHO20
CMagienHsa NayicHmie 00 81ACHO20 300P08’s Ma 3MIYHEHHIO CIMIUKOCMI COYIATbHO-eKOHOMIYHOI OemepMiHaHmu
cucmemu 2pomMadcvuko2o 300pos’si Vrpainu.

Knrwouoei cnosa: gpapmayesmuyna oonomoeza; Kuiniunuti gpapmayesm,; cinepmoHiuna xeopoba; apmepianvha
2inepmensisn; NEPeUHHA MeOUdYHd OONOMO2a; MeHeONCMeHm  apmarxomepanii;  KIIHIKO-apmayesmuune

KOHCYIbMYBAHHS, MIHCOUCYUNTIHAPHA 83AEMOOIS; MAPWPYMU3AYIS NAYIEHMIE.

1. Problem statement

A strategically significant objective of a
country’s social policy is to ensure the provision
of high-quality medical and pharmaceutical care
to all segments of the population. Under current
conditions, one of the most prevalent non-
communicable diseases worldwide, including
in Ukraine, and a leading risk factor for the
development of cardiovascular complications
that result in high mortality and disability rates
among the population, is hypertensive disease
(arterial hypertension), which remains a major
global public health problem.

According to the World Health Organization
(WHO), arterial hypertension affects
approximately one third of the adult population
worldwide. In Ukraine, the probability of
death between the ages of 30 and 70 years
from non-communicable diseases, particularly
cardiovascular diseases, ranks first among causes
of premature mortality. Reducing premature
mortality from non-communicable diseases,
including cardiovascular diseases, by one third
by 2030 is one of the strategic objectives of
the Sustainable Development Goals (SDGs),
specifically Goal 3.4, established by the WHO
[17,31].

A substantial increase in the prevalence of
arterial hypertension among the working-age
population of Ukraine leads not only to medical but
also to significant socio-economic consequences,
including reduced labor productivity and
increased healthcare system expenditures.
Despite the availability of national programs
and the implementation of governmental
initiatives, the level of blood pressure control
among patients receiving primary health care
remains insufficient. The complexity of the
situation is driven by limited economic access
to modern antihypertensive medicines, low
patient adherence to treatment, complexity of
therapeutic regimens, comorbidity, insufficient

coordination and ineffective communication
between healthcare professionals and patients,
as well as the lack of a systematic approach to
patient pathway management for individuals
with arterial hypertension at the primary health
care level. In this context, the integration of
a clinical pharmacist into the primary health
care team emerges as a promising approach to
optimizing pharmaceutical care for patients
with hypertensive disease. The involvement of a
clinical pharmacist can enhance the effectiveness
of arterial hypertension management through
pharmacotherapy support, monitoring and
control of drug—drug interactions, optimization
of pharmacotherapy, 1mp1ementat10n of patient
education activities, and 1mpr0vement of patient
care pathways at the primary health care level
[27]. However, within the national healthcare
system, the role of clinical pharmacists remains
insufficiently formalized and implemented.

2. Analysis of recent studies and publications

Issues related to optimizing the provision
of pharmaceutical care to patients with
cardiovascular diseases, including hypertensive
disease, have recently received considerable
attention and remain a constant focus of leading
national pharmaceutical researchers. This is
due to their contribution to improving the
effectiveness of pharmacotherapy, reducing
the risk of cardiovascular complications,
increasing patient adherence to treatment,
enhancing patients’ quality of life, and ensuring
the rational use of resources within the national
healthcare system in the context of contemporary
challenges. In particular, a group of authors
[25] conducted a retrospective study on the
consumption of medicines used for the treatment
of arterial hypertension with the aim of further
improving patient access to these medicines
through the state reimbursement program. In
study [9], the authors proposed approaches to
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improving treatment compliance among patients
with arterial hypertension. In publication [8],
the process of pharmaceutical provision for
patients with pulmonary hypertension was
examined using the example of a specific city.
In article [11], the authors analyzed the range of
registered antihypertensive medicines available
on the domestic pharmaceutical market and
assessed their socio-economic affordability
during pregnancy. Researchers in study [15]
investigated ~ pharmaceutical ~ provision  for
patients with cardiovascular diseases within the
framework of the governmental reimbursement
program in order to evaluate its effectiveness in
Ukraine. In study [2], the author substantiated
the feasibility of expanding the pharmacist’s
functions within a comprehensive approach
to the prevention of specific cardiovascular
pathologies  accompanied by  comorbid
conditions at the secondary and tertiary levels
of healthcare delivery. The significant role of the
clinical pharmacist in the management of arterial
hypertension is supported by a growing body of
scientific evidence obtained in various countries
worldwide, highlighting the role and impact of
pharmacists integrated into primary healthcare
teams. In particular, publication [28] provides
evidence of the importance of pharmaceutical
care in the treatment of hypertension. The study
demonstrates that pharmaceutical interventions
have a positive effect on blood pressure control in
patients with hypertension. Moreover, systematic
reviews and meta-analyses indicate a statistically
significant reduction in both systolic and diastolic
blood pressure when clinical pharmacists are
involved in patient care compared with standard
treatment approaches, which is associated with
a reduced risk of cardiovascular diseases in the
long term. The authors in study [29] substantiated
the involvement of pharmacists in the provision
of care at the primary healthcare level, which
ultimately leads to improved clinical outcomes
in patients with hypertension. In randomized
controlled trials, patients who received
pharmaceutical care, including medication
therapy review and individualized counseling,
demonstrated significantly better blood pressure
control, higher treatment adherence, and
positive lifestyle-related behavioral changes
compared with patients receiving standard care.
The trend toward integrating pharmacists into
multidisciplinary primary healthcare teams is
becoming increasingly widespread in foreign
countries, particularly in Canada, the United
States of America, the United Kingdom, and
Australia.

Interdisciplinary models of collaboration
between pharmacists and primary healthcare

physicians involve shared patient management,
the inclusion of pharmacists in pharmacotherapy-

related  decision-making,  adjustment  of
medication regimens, and monitoring of
treatment effectiveness. Evidence indicates

that pharmacists are able to identify potential
medication-related problems, perform dose
adjustments, and provide recommendations that
are frequently accepted by physicians, thereby
enhancing the effectiveness of patient care [26].

Thus, considering international experience,
clinical pharmacists within primary healthcare
occupy a distinct professional role that creates
prerequisites for expanding the scope of
their functions within an interprofessional
collaboration model. This model is aimed
at the effective utilization, integration, and
transformation of expert knowledge in the field
of medicines into a valuable and reliable resource
for physicians.

Contemporary international and national
clinical guidelines, as well as recent professional
standards, recognize pharmacists as key members
of multidisciplinary teams in the management
of chronic diseases, including hypertensive
disease. Their role is described not only in the
context of medication provision but also in terms
of pharmaceutical care, which encompasses the
evaluation of pharmacotherapy -effectiveness,
individualized patient counseling, and support
for self-monitoring of blood pressure.

Studies by domestic researchers have
highlighted challenges in providing
pharmaceutical care to patients with hypertensive
disease, including insufficient informational
support for pharmacists, the need to enhance
practical competencies in accordance with
evidence-based medicine recommendations, and
the necessity to formalize the role of pharmacists
within state pharmaceutical care programs [7].

Despite a substantial body of research
on pharmaceutical care for patients with
cardiovascular diseases, the rationale for
integrating clinical pharmacists into primary
healthcare for the provision of medical and
pharmaceutical care to patients with hypertensive
disease, following the specific directions outlined
in our study, has either not been addressed or has
been explored only fragmentarily. The above
considerations determined the relevance of this
study and defined its aim, objectives, structure,
and the logical sequence of the research.

Objective of the study. Based on the identified
challenges and analysis of current scientific
evidence, the aim of this work was to substantiate
the feasibility of involving a clinical pharmacist
in the management of pharmacotherapy for
hypertensive disease (arterial hypertension), to
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improve patient routing at the primary health care
level, and to develop practical recommendations
for the integration of pharmaceutical care.

3. Materials and methods

To achieve the outlined objectives, the study
utilizedmedical and pharmaceutical informational
resources related to pharmaceutical care for
patients with arterial hypertension, including
PubMed, Cochrane, Embase, and others. The
legal and regulatory framework included the
evidence-based clinical guideline «Arterial
Hypertension» — KN 2024-1581, the unified
clinical protocol for primary and specialized
medical care «Hypertensive disease (Arterial
Hypertension)» — GS 2024-1581, Ministry of
Health of Ukraine orders, and international
clinical guidelines and recommendations (ESC/
ESH, WHO, ISH). The study was conducted
using a combination of general scientific and
specialized methods, enabling a systematic
evaluation of the role of the clinical pharmacist
in providing pharmaceutical care to patients
with hypertensive disease within the primary
healthcare setting.

Presentation of the main research material.
In the current context of healthcare system
transformation and the increasing burden
of non-communicable diseases, particularly
hypertensive disease, the search for effective
interdisciplinary models of care at the primary
healthcare level has become especially relevant.
Arterial hypertension, as a leading modifiable
cardiovascular risk factor, is characterized by high
prevalence, chronic progression, and significant
dependence of clinical outcomes on the rationality
and continuity of pharmacotherapy. Despite the
availability of evidence-based clinical guidelines
and a wide range of antihypertensive medications,
the achievement of target blood pressure
levels in real-world clinical practice remains
insufficient. This is largely due to issues such
as poor medication adherence, polypharmacy,
drug—drug interactions, and the limited time
available to primary care physicians for in-depth
pharmacotherapy management. In this context,
the integration of a clinical pharmacist as a
specialist in medication therapy management
into the primary healthcare team is considered a
scientifically justified and practically feasible tool
to improve the quality and safety of treatment for
patients with hypertensive disease. Therefore, the
present study focused on a systematic analysis of
the potential role of clinical pharmacists in the
managementofpharmacotherapy forhypertensive
disease (arterial hypertension), justification of
their functional role within a multidisciplinary
primary care team, and identification of strategies

to optimize pharmaceutical care, taking into
account patient needs and current evidence-based
medicine standards.

We have systematized the main roles
and functions of clinical pharmacists in the
management of hypertensive disease (arterial
hypertension) at the primary healthcare level
(Table 1), substantiated the rationale for involving
this specialist, and assessed their impact on
patient treatment outcomes.

Contemporary approaches to the management
of patients with hypertensive disease are based
on the concept of interdisciplinary collaboration,
which npenycmarpue the involvement of
healthcare professionals from various disciplines
in the provision of care at the primary healthcare
level [34,35]. In this context, the clinical
pharmacist is regarded as an important member
of the primary healthcare team, capable of
providing pharmaceutical support for medication
therapy aimed at improving its effectiveness,
safety, and accessibility for patients with arterial
hypertension. An analysis of current scientific
evidence indicates that the integration of clinical
pharmacists into the primary healthcare system
aligns with the present challenges of managing
chronic non-communicable diseases and the
principles of patient-centered care [23,24].

One of the key areas of activity of the clinical
pharmacist in the management of hypertensive
disease is the assessment of the rationality of
prescribed pharmacotherapy. The involvement
of pharmacists in the analysis of treatment
regimens enables the identification of potential
drug—drug interactions, irrational combinations
of antihypertensive medicines, duplication of
therapy, and risks of adverse drug reactions.
This is particularly relevant for patients with
comorbid conditions who receive complex,
multi-component medication regimens. In this
regard, the clinical pharmacist performs the
role of a medication safety expert, contributing
to the optimization of pharmacotherapy and the
reduction of medication-related risks [10,18,33].

An essential component of the integrated
pharmaceutical care model is the participation of
the clinical pharmacist in the individualization
of treatment for patients with hypertensive
disease. Taking into account patient age,
comorbidities, cardiovascular risk, and lifestyle
characteristics, the pharmacist can provide
evidence-based recommendations regarding the
selection of medicines, dose adjustments, and
dosing regimens. Such a personalized approach
enhances the effectiveness of antihypertensive
therapy and facilitates the achievement of target
blood pressure levels, as confirmed by the results
of clinical studies and systematic reviews [20,21].
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Table 1

Roles and functions of the clinical pharmacist in the management of hypertensive disease
(arterial hypertension) at the primary healthcare level

medications

Pll};:fn(;fcglteil?f)lil;z:lse Ke_y Functions of t.he Expected Impact on Treatment
Management Clinical Pharmacist Outcomes
Analysis of prescribed antihypertensive Increased safety of
Pharmacotherapy medications; identification of potential drug— pharmacotherapy; reduced
Assessment drug interactions, therapy duplication, irrational |incidence of adverse drug
combinations; evaluation of adherence to clinical | reactions; optimization of
guidelines treatment regimens
Consideration of age, comorbidities, Enhanced treatment effectiveness:
Pharmacotherapy concomitant diseases, and risk of complications; hi { of tareet blood ’
Individualization involvement in dose adjustments and selection of achievemeit ot target bloo

pressure levels

Clinical-Pharmaceutical
Patient Counseling

Providing information on medication regimen,
duration of therapy, possible side effects;
explaining the importance of regular treatment

Improved patient adherence;
reduced self-discontinuation of
medications

Monitoring Treatment
Adherence

Identifying causes of poor adherence (adverse
effects, complex regimens, financial constraints);
providing recommendations to simplify therapy

Enhanced compliance;
stabilization of blood pressure

Educational Activities and

Informing patients about non-pharmacological
measures (lifestyle modification, diet, physical

Reduced cardiovascular risk;
increased patient responsibility

management

Prevention activity); training in self-monitoring of blood for their own health
pressure
o Cooperation with primary care physicians; Improved quality of medical care;
Interdisciplinary providing recommendations for therapy o .
X X . . . harmonization of therapeutic
Collaboration adjustments; involvement in shared patient

decisions

Pharmacovigilance and
Safety

Detection and documentation of adverse
reactions to antihypertensive medications;
participation in pharmacovigilance; informing
the professional medical community

Reduced medication-related
risks; improved drug safety

A particularly important aspect of the
professional activity of the clinical pharmacist
is clinical-pharmaceutical counseling and patient
education. To assess the impact of clinical-
pharmaceutical counseling on the level of
patient awareness regarding antihypertensive
pharmacotherapy, treatment adherence, and
blood pressure self-monitoring practices, as
well as to determine the role of the clinical
pharmacist in improving blood pressure control
and optimizing pharmaceutical care at the
primary healthcare level, a patient questionnaire
survey was conducted among individuals with
hypertension at selected healthcare facilities in
the city of Kharkiv. The majority of respondents
reported having received clinical-pharmaceutical
counseling; however, only 37% indicated that
explanations regarding the mechanism of action
of antihypertensive medicines were provided in a
complete and comprehensible manner (Figure 1).

Theresultsofthecontentanalysis[19,22,30,36]
and the questionnaire survey confirmed that
low patient adherence to antihypertensive
pharmacotherapy remains one of the leading
causes of inadequate blood pressure control.

Despite the fact that the majority of patients
reported having contact with a clinical pharmacist
(Figure 1), only 37% perceived the counseling as
comprehensive and understandable. A substantial
proportion of respondents indicated the absence
or insufficiency of discussion regarding adverse
drug reactions and drug—drug interactions, which
is a critical factor in the formation of treatment
adherence. Systematic counseling on the rules
of medication use, duration of treatment,
possible adverse effects, and the necessity of
continuous pharmacotherapy contributes to the
development of a conscious and responsible
patient attitude toward treatment. In addition,
the clinical pharmacist plays an important role
in the implementation of non-pharmacological
interventions, including lifestyle modification,
weight management, healthy dietary practices,
and self-monitoring of blood pressure. It
was found that an additional limiting factor
in the effectiveness of hypertensive disease
treatment is insufficiently developed skills in
blood pressure self-monitoring. Regular home
blood pressure monitoring is performed by
less than half of the surveyed patients (42%),
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Questions for patients with
arterial hypertension

Survey results

Did you receive a clear explanation
from a pharmacist/clinical pharmacist
regarding the mechanism of action
and purpose of the antihypertensive
medicines you are taking?

= Yes, in full
= Yes, partially
= No

Difficult to answer

Did the pharmacist/clinical
pharmacist provide recommendations
on the correct regimen for taking
antihypertensive medicines (timing,
dosing  frequency, duration of
treatment)?

=Yes
7%
= Partially A
= No
Difficult to
answer

Were possible adverse drug reactions
and drug—drug interactions of
antihypertensive medicines discussed
during clinical-pharmaceutical
counseling?

= Yes, in detail
= Yes, superficially
= No

Difficult to answer

To what extent did the consultation
with a pharmacist/clinical pharmacist
contribute to your adherence to
antihypertensive pharmacotherapy
(regular medication intake)?

| 8%
= Counseling significantly

contributed to adherence

= Counseling partially
contributed

= Counseling had no effec
on adherence

Counseling reduced
adherence

Did the recommendations provided by
the pharmacist/clinical pharmacist
help you achieve better control of
your blood pressure levels?

= Yes, control has
improved

= Partially improved

= No change

Control has worsened

Fig. 1. Results of the questionnaire survey of patients with arterial hypertension

while only 28% keep a self-monitoring diary.
The irregular use of self-monitoring results for
pharmacotherapy adjustment indicates the need
to strengthen the role of the clinical pharmacist
in the long-term management of patients with
arterial hypertension. Involving pharmacists
in educational and counseling activities can
increase patient awareness of the disease, non-
pharmacological preventive measures, and the
importance of regular blood pressure monitoring.

Collectively, these measures create prerequisites
for improving long-term clinical outcomes,
reducing the incidence of complications, and
enhancing the quality of life of patients with
hypertensive disease.

One of the key professional functions of
the clinical pharmacist in the management
of hypertensive disease is the systematic
monitoring of patient adherence to prescribed
antihypertensive therapy. This process is
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considered multidimensional and includes the
assessment of medication-taking regularity,
adherence to dosing regimens, duration of
treatment, and correct use of combination
pharmacotherapy. By using validated adherence
assessment tools (including questionnaires,
analysis of medication dispensing data,
and pharmacotherapeutic interviews), the
clinical pharmacist identifies both intentional
and unintentional non-adherence caused by
adverse drug reactions, complex therapeutic
regimens, insufficient patient knowledge of
pharmacotherapy, or socio-economic factors.
Based on the data obtained, the clinical
pharmacist develops individualized adherence-
enhancing strategies that include optimization
of medication regimens, educational counseling,
pharmacovigilance, and interdisciplinary
communication with primary care physicians.
It can be argued that the integration of clinical
pharmacists into primary healthcare positively
contributes to strengthening interprofessional
collaboration = between  physicians  and
pharmaceutical professionals, which ultimately
facilitates the achievement of target blood
pressure levels, reduces the risk of cardiovascular
complications, and improves the effectiveness
of long-term hypertensive disease treatment.
Effectively coordinated interdisciplinary
communication between clinical pharmacists and
primary care physicians enables more informed
clinical decision-making and ensures continuity
of care for patients with hypertensive disease.
Within the context of pharmacovigilance and
pharmacotherapy safety, the clinical pharmacist
plays a leading role in the identification,
assessment, and prevention of adverse drug
reactions in patients with chronic diseases,
including hypertensive disease. Their activities
are focused on the systematic analysis of
individual treatment regimens, taking into
account pharmacokinetic and pharmacodynamic
properties of medications, potential drug—
drug interactions, comorbid conditions, and
age-related changes that may increase the
risk of medication-related complications. The
clinical pharmacist actively monitors safety
by collecting and interpreting data on adverse
effects, establishing causal relationships between
antihypertensive drug use and observed reactions,
and initiating pharmacotherapy adjustments
through interdisciplinary collaboration with
physicians. An important component of
this activity is participation in national and
local pharmacovigilance systems, increasing
patient awareness of safe medication use and
early recognition of adverse reactions, which
collectively contributes to risk minimization,

improved quality of pharmaceutical care, and
optimized clinical outcomes.

The defined roles of the clinical pharmacist
in the management of hypertensive disease and
the systematization of the main functional areas
of their activity in providing pharmaceutical
care to patients with arterial hypertension at the
primary healthcare level reflect a transition from
the traditional pharmacist role, focused primarily
on medication dispensing, to a clinically oriented
pharmaceutical practice model. This model
involves active participation in medication
therapy management, monitoring of effectiveness
and safety, and fostering patient adherence to
treatment. Of particular importance are functions
related to pharmacotherapy individualization
and pharmacovigilance, which directly influence
the reduction of medication-related risks and
the improvement of antihypertensive treatment
outcomes. The outlined functions emphasize the
importance of interdisciplinary collaboration
within the primary healthcare system, consistent
with contemporary approaches to managing
chronic non-communicable diseases. The
implementation of clinically oriented pharmacist
functions confirms the feasibility and relevance
of developing integrated pharmaceutical care
models in primary healthcare.

An important element of the modern
healthcare system that contributes to improving
the quality, effectiveness, and safety of medical
and pharmaceutical care is the clinical patient
routeway.

The clinical routeway for patients with arterial
hypertension at the primary healthcare level in
Ukraine is based on the following documents:
«The evidence-based clinical guideline «Arterial
Hypertension» (KN 2024-1581) and the Unified
Clinical Protocol for Primary and Specialized
Medical Care «Hypertensive disease (Arterial
Hypertension)» (GS 2024-1581), approved by
the Ministry of Health of Ukraine.

The clinical guideline represents an adaptation
for the Ukrainian healthcare system of the «kESH
Guidelines for the Management of Arterial
Hypertension developed by the Task Force of the
European Society of Hypertension and endorsed
by the European Renal Association (ERA) and
the International Society of Hypertension (ISH)»
(2023). This guideline was selected as an example
of best practice in the provision of medical care
for patients with arterial hypertension and is based
on evidence-based medicine data regarding the
effectiveness and safety of medical interventions,
pharmacotherapy, and organizational principles
of care delivery [13].

The Unified Clinical Protocol for Primary
and Specialized Medical Care «Hypertensive
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disease (Arterial Hypertension)», developed
in accordance with modern evidence-based
medicine requirements, addresses the principles
of diagnosis, treatment, and prevention of
hypertensive disease (arterial hypertension) in
Ukraine from the perspective of continuity and
sequencing of healthcare services. The protocol
is based on the adapted evidence-based clinical
guideline «Arterial Hypertension» [14].

Based on the content analysis
[1,3,4,5,6,12,16,32], organizational —models
for the management of patients with arterial
hypertension at the primary healthcare level
were analyzed. A comparative characterization
of these organizational models, along with their
advantages and disadvantages, is presented in
Table 2.

The analysis of organizational models for
managing patients with arterial hypertension at
the level of primary health care demonstrates
that the classical physician-centered model is
the easiest to implement; however, it fails to
ensure an adequate level of effectiveness due to
excessive physician workload and low patient
adherence to treatment. In contrast, the team-
based (multidisciplinary) model and the shared
care model show higher effectiveness owing
to a multidisciplinary approach, although they
require additional resources and coordination.
The conducted analysis of organizational models

for managing patients with arterial hypertension
at the primary care level made it possible
to identify key problems in existing patient
routeways. The main challenges include limited
access to medical care (in particular, the lack
of cardiologists in rural and remote regions),
insufficient communication between family
physicians, cardiologists, and pharmacists/
clinical pharmacists, and low patient adherence
to therapy. From our perspective, models with
active involvement of pharmacists and the use
of digital technologies are particularly promising
for Ukraine, as they improve access to care,
enhance blood pressure control, and contribute
to the development of a patient-centered health
care system.

To improve the quality and accessibility of
medical and pharmaceutical care, expanding the
role of clinical pharmacists within the primary
health care system is of strategic importance.
Such an approach enables a reduction in physician
workload, improves patient adherence to
pharmacotherapy, facilitates timely identification
of potential risks and adverse drug reactions
associated with antihypertensive medications,
and supports the integration of pharmaceutical
care into a multidisciplinary team. This aligns
with modern public health standards and the
principles of sustainable development of the
health care system.

Table 2

Comparative characteristics of organizational models for the management of patients
with arterial hypertension at the primary healthcare level

Model Characteristics Advantages Disadvantages
RTIY High workload for the
Simplicity of L :

. . . L physician; low effectiveness
Classical model Patient management exclusively |organization; clear and in chronic disease
(physician-centered) |by a family physician understandable for ; .

atients management; poor patient
P adherence
Team-based Involvement of a physician, nurse, | Reduced physician
(multidisciplinary) pharmacist/clinical pharmacist, workload; improved Requires additional
model plmary and, if needed, a cardiologist, blood pressure control |resources and coordination
dietitian, psychologist and quality of care
Joint follow-up by a famil Optimal for high- Limited availability of
Shared care model hvsician an d% ch diolo i}s,t risk patients; reduced |specialists, especially in
phy g complications rural areas

Pharmacist/clinical pharmacist
monitors adherence, educates
patients, and tracks drug—drug

Model with active
involvement of a
clinical pharmacist

Requires expansion of
pharmacists’/clinical
pharmacists’ competencies
and improvement of the

Increased adherence
to therapy; reduced
uncontrolled arterial

interactions hypertension regulatory framework
. Use of mobile applications, online Convenience; = i ..
Telemedicine / . L continuous monitoring; | Digital divide; need for
digi consultations, electronic patient - . o1
igital model records improved access in technical infrastructure
remote areas

Patient-oriented Patients actively monitor blood Enhances patient Requires high patient
model (self- pressure, keep diaries, and responsibility; supports | motivation; risk of poor
management) implement lifestyle changes long-term control adherence
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In this context, particular attention should
be paid to evidence-based clinical guidelines
developed by the European Society of Cardiology
(ESC) and the American Heart Association
(AHA), as well as U.S. clinical guidelines for
pharmacists on the management of patients with
cardiovascular diseases, including pharmacist-led
counseling aimed at rehabilitation and prevention
of secondary cardiovascular complications.
The ESC/AHA clinical guidelines incorporate
principles of rational pharmacotherapy and
consider potential drug—drug interactions. U.S.
clinical guidelines for pharmacists provide
more systematic guidance on medication use
from the perspective of dosing, frequency and
duration of administration, as well as potential
drug interactions and adverse drug reactions.
These documents emphasize the importance of
collaborative practice between physicians and
pharmacists within multidisciplinary teams [2].

The implementation of a multidisciplinary
model with the active involvement of family
physicians, nurses, clinical pharmacists, and,
when necessary, cardiologists, dietitians, and
psychologists is expected to reduce the workload
of primary care physicians, improve the quality
of blood pressure control, and decrease the risk
of cardiovascular complications.

In the digital environment, the development of
digital tools — such as electronic health records,
telemedicine and telepharmacy services, mobile
applications for blood pressure monitoring, and
online platforms for ordering antihypertensive
medications — plays a key role in improving the
accessibility and effectiveness of medical and
pharmaceutical care for patients with arterial
hypertension. The implementation of electronic
health records enables convenient and secure
information exchange between patients and
various health care professionals, facilitates data
integration, and supports timely clinical decision-
making. Telemedicine consultations allow
patients to receive prompt support regardless
of geographical location, reduce the burden
on primary care services, and contribute to the
early detection of complications. Telepharmacy
enables patients with arterial hypertension to
receive remote pharmaceutical counseling,
timely adjust therapy, and monitor adverse effects
of antihypertensive medications. This approach
improves adherence to pharmacotherapy,
enhances blood pressure control, and reduces
the risk of cardiovascular complications. Mobile
applications for self-monitoring of blood pressure
encourage active patient participation in disease
management, increase treatment adherence,
and provide clinicians with real-world data for
therapy adjustment. Online services for ordering

antihypertensive medications ensure rapid and
convenient access to essential medicines without
the need to visit a pharmacy, thereby promoting
regular medication intake, reducing the risk of
missed doses, and improving the effectiveness of
blood pressure control. Collectively, these digital
solutions contribute to improved quality of
medical and pharmaceutical care, optimization
of health care resources, and effective
implementation of public health strategies.

Supporting a patient-centered approach
through  educational programs and the
development of self-monitoring skills is

essential for effective management of arterial
hypertension. Educating patients on blood
pressure measurement, symptom recognition,
and the correct use of antihypertensive
medications enhances their responsibility for
their own health. Motivation to adopt lifestyle
modifications — including balanced nutrition,
regular physical activity, stress reduction, and
decreased salt intake —contributes to blood
pressure stabilization, reduction of cardiovascular
risk, and improvement in the quality of life of
patients with arterial hypertension.

Thus, the optimal direction for the development
ofhypertension management at the primary health
care level involves the integration of a team-based
approach, telemedicine and telepharmacy tools,
and patient self-management. This integrated
model is consistent with contemporary public
health strategies and the principles of sustainable
development of the health care system.

The practical recommendations proposed
for optimizing the management of patients with
arterial hypertension at the primary care level in
Ukraine are presented in Figure 2.

The conducted analysis of organizational
models for managing patients with arterial
hypertension at the primary health care level,
combined with a comparison of existing patient
routing algorithms, allowed the identification
of potential intervention points for clinical
pharmacists. This analysis revealed key issues
in the current routing system, including barriers
to accessing medical care (such as the lack of
cardiologists in rural and remote regions of the
country), insufficient communication between
family physicians, cardiologists, and clinical
pharmacists, and low patient adherence to
treatment and preventive measures. In our view,
the primary strategy for optimization is the
implementation of structured clinical pathways
for patients with arterial hypertension at the
primary health care level. Such an approach is
expected toreduce the incidence of cardiovascular
complications and hospitalizations, optimize
the utilization of health care system resources,
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Practical recommendations

Implementation of a
multidisciplinary model for the
management of patients with arterial
hypertension

Expansion of the role of clinical
pharmacists within the primary
health care system

Development of digital tools
(electronic health records,
telemedicine and telepharmacy,
mobile applications for blood
pressure monitoring, online services
for ordering antihypertensive
medications)

Support for a patient-centered
approach (educational programs,
self-monitoring, motivation for
lifestyle modification)

Expected outcomes

Reduced workload for primary health
care physicians, improved quality of
blood pressure control, and decreased
risk of cardiovascular complications

Reduced physician workload,
increased patient adherence to
treatment, decreased prevalence of
uncontrolled arterial hypertension,
optimized use of antihypertensive
medications, and timely identification
of potential risks and adverse drug
reactions

Convenient and secure information
exchange between patients and health
care professionals, improved
accessibility of medical and
pharmaceutical care in remote regions,
continuous monitoring capabilities,
and reduced hospitalization rates

Increased patient responsibility for
personal health, improved adherence
to lifestyle changes, and long-term
reduction in the burden of
cardiovascular diseases

Fig. 2. Practical recommendations for optimizing the management of patients with
arterial hypertension at the level of primary health care in Ukraine

and enhance the effectiveness of preventive
interventions. In the long term, the adoption of
clinical pathways is anticipated to contribute
to a reduction in population mortality from
cardiovascular diseases, including hypertensive
disease, foster a culture of responsible self-
care, and strengthen the resilience of the public
health system. Accordingly, we have developed
a clinical pathway for patients with arterial
hypertension at the primary health care level
(Figure 3), which integrates a multidisciplinary
team approach, telemedicine and telepharmacy,
as well as patient self-management.

The optimization of patient pathways for
arterial hypertension at the primary health care
level involves a transition from the traditional
physician-centered model to more comprehensive
approaches that integrate a multidisciplinary
team, digital technologies, and active patient
engagement. The involvement of a clinical
pharmacist in the routing of patients with arterial
hypertension within primary care is expected
to enhance the effectiveness of blood pressure
control, pharmacotherapy, and preventive
interventions; reduce the risk of cardiovascular

complications, hospitalizations, and mortality;
improve patients’ quality of life; optimize the
use of healthcare system resources; promote a
culture of patient responsibility for their own
health; and strengthen the resilience of the socio-
economic determinants of the national public
health system [27].

4. Conclusions and prospects for further
research:

1. The scientific and practical rationale for
involving clinical pharmacists in the management
of pharmacotherapy for hypertensive disease
(arterial hypertension) and their integration
into primary healthcare for patients has been
substantiated.

2. The main roles and functional directions
of clinical pharmacists in managing medication
therapy, enhancing patient adherence, and
improving blood pressure control have been
analyzed.

3. The feasibility of involving clinical
pharmacists in optimizing patient pathways
for arterial hypertension at the primary
healthcare level has been justified, and practical
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STAGES

'

L. INITIAL CONTACT

ACTIONS

v The patient consults a family physician or primary
care nurse.

v Blood pressure screening, medical history collection,
and assessment of risk factors are performed.

v Data are entered into the electronic health record.

¥
v' The family physician evaluates cardiovascular risk
II. PRIMARY ASSESSMENT according to international and national protocols.
AND RISK MANAGEMENT |f‘> v The patient receives personalized lifestyle
recommendations.
v' A self-monitoring regimen for blood pressure is
established (logbook or mobile application).
¥

III. FORMATION OF
MULTIDISCIPLINARY TEAM

¥

IV. INDIVIDUALIZED
THERAPY AND
TELEMONITORING /
TELEPHARMACY SERVICES

¥

V. EDUCATION AND
SELF-MANAGEMENT

v

VI. MONITORING AND
ADJUSTMENT

¥

VII. TRANSFER TO
SPECIALIZED MEDICAL
CARE IF NECESSARY

=
4
4

=

v Family physician acts as care coordinator.

v' Nurse provides patient education, monitors blood
pressure, and motivates lifestyle changes.

v Clinical pharmacist assesses adherence to therapy,
monitors drug interactions, and adjusts
pharmacotherapy according to protocol.

v' If necessary: cardiologist or dietitian involvement for
high-risk patients.

v' Prescription or
therapy.

v' Telemedical monitoring: patient transmits blood
pressure data via app or portable device.

v’ Telepharmacy services: pharmacist consultations on
drug administration, interactions with other medications,
usage specifics, and potential adverse effects.

v' The primary care team analyzes data and adjusts
therapy remotely if needed.

adjustment of antihypertensive

v Patient receives educational materials on healthy
lifestyle, balanced nutrition, and physical activity.

v" Mobile reminders for medication intake and blood
pressure measurement are utilized.

v Regular evaluation of adherence and motivation via
questionnaires or nurse calls.

v Periodic in-person visits (every 3-6 months or as
needed).

v" Continuous monitoring through digital tools.

v Assessment of blood pressure control, cardiovascular
risk, and intervention effectiveness.

v' Patients with resistant hypertension or complications
are referred to a cardiologist or specialized center.

Fig. 3. Clinical pathway for patients with arterial hypertension at the primary care level

recommendations for integrating pharmaceutical
care have been proposed.

4. Prospects for further research include the
developmentand testing of systematic approaches
to integrate clinical pharmacists into primary
healthcare, including regional collaboration
protocols, digital platforms for coordinating
pharmacotherapy, and interprofessional training
programs. It is advisable to assess the impact
of such models on clinical, economic, and

social outcomes, including the reduction of
hypertension-related complications, increased
patient satisfaction, and the efficiency of resource
utilization within the national healthcare system.

IMepcneKTHBH TOAAIBIINX JIOCHITKEHb
TOJIATAI0TH y PO3poOLI Ta anpodarii CHCTEMHNX
MiAXOMIB MO iHTErpauii KIiHiYHMX (apmaues-
TIB y NMEPBHHHY MEIMYHY JIOIOMOTY, BKIIOUHO
3 perioHaJbHUMH TPOTOKOJIAMHU  CHIiBIpaIll,
muppoBuMH TUIaTGoOpMaMu IS KOOPAMHAILIL
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(papmakoTepanii Ta MDKIPO(pECIiHUMY HaBYAIIb-
HUMH [POrPaMaMH. JIOLINBHO OLUHATH BIUIMB
TaKUX MOJIeJIel Ha KJIiHIYHi, CKOHOMI4HI Ta COLli-
aJlbHI TOKa3HUKH, BKIIOYHO 31 CKOPOUYCHHSIM
YCKJIa/IHEHb TINEePTOHIi, MiIBUIICHHIM 3aJ0BO-
JICHOCT] TMAI€HTIB Ta €(QEeKTUBHICTIO PECypciB
HAI[IOHAJILHOT CHCTEMHU OXOPOHU 310POB’S1.
Oo6mexxenHst pocutiukennst. [Iposenene nocii-
JUKCHHSI Ma€ OOMEXKCHHsl, sIKe CIiJ BPaxOByBaTH
IpH IHTEpHpeTaLii OTPUMaHKX Pe3yJbTaTiB. 3acTo-
COBAHMII METOJ QAHKCTHOIO OIUTYBAHHs Ilalli-
€HTIB 3 apreplanLHom riepreHsiero Moxke Oyt
TIOB’13aHUM 13 PU3HKOM Cy0’ €KTMBHOCTI iX Bi/IIOBI-
neit. Hezpaxaroun Ha 3a3HaueHi 0OMEKEHHS, OTpHU-
MaHI pe3ylsTaTi MaroTh HPAaKTHYHY LIHHICTH UL
OOTpYHTYBaHHS AOLUIBHOCTI IHTETpaLlii KIiHIYHOTO
(apmarieBTa y cucteMy MepBUHHOI MEJUYHOI I0TIO-
MOTY Ta MOAAJIBIIOTO BIOCKOHAICHHS MapIpyTH-
3allii Mali€HTIB 3 apTepialbHOIO TIEePTEH3IENO.

KounduiikT intepeciB
BincytHiii.

BukopucranHsi WITYYHOro iHTEJIEKTY

3 METOK HEepeBIPKH IPAaMATUKH, CTUJIICTHY-
HOTO pelaryBaHHs Marepialy B Ipoueci mii-
TOTOBKU CTaTTi OyJ0 BUKOPHCTAHO IHCTPYMEHT
LITYy4HOTO IHTEICKTY. 3aCTOCYBaHHs IITY4YHOIO
IHTEJIEKTY OOMEXYBAJOCs PEelaryBaHHs TEKCTY
Ta HE BIUIMBAJIO HA IHTEPIPETALII0 HAYKOBHX
JTaHuX, (OpMysIIOBaHHS BHMCHOBKIB ab0 3Mic-
TOBHY YaCTHUHY JJOCIIIXKSHHS.

IlepBunHi 1aHi Ta MaTepiajin

Indopmariitni  pecypcu Brimoyanu 0a3u
maunx PubMed, Cochrane ta Embase, a Takox
HAI[lOHAbHI Ta MDKHAPOAHI HOPMAaTHUBHO-
NpaBoOBi i KIiHIYHI JKepena. 30Kpema, BHKO-
PHCTaHO KIIHIYHY HACTaHOBY, 3aCHOBaHy Ha
JoKazax «AprepianbHa rlnepTeH31;1» (KH
2024-1581), ynidikoBaHUH KIIHIYHUN TPOTO-
KOJI TICPBUHHOI Ta CIeEIiali3oBaHOI MeTuIHOL
nornomoru  «l'imeproHiyHa XBOpoOa (aprepi-
anpHa rineprensisn)» (I'C 2024-1581), nakasu
MinicTepcTBa OXOPOHHM 3/10pOB’s  YKpaiHW,
a TaKkoX MIKHapOAHI KITIHIYHI HAacCTaHOBH Ta
pekomenauii €BponenchKoro TOBapuCTBa Kap-
jionori/€BpOIIEHCEKOr0  TOBAPHCTBA  Timep-
TeH3ii (ESC/ESH) BcecBiTHRO1 oOpranizamii
oxoponu 310poB’ss (WHO) Ta MixkHapogHOTO
tToBapuctsa rineprensii (ISH).

Indopmanisi npo pinancyBanus
Hocnimxenns 3xilicHeHo 06e3  (QiHaHCOBOT
HiATPUMKH.

Buecok aBTOpiB:

Amxena OJIbXOBCBKA: A, B,C,D, E, F.

Koctsutuan COKOJI: A, C, F.

Onena KYIIIHA: B, C, D.

Awnnpiit BEPE3HAKOB: B, C.

A — KOHIIEMNIA Ta OU3aiH DOCIIKEHHI, B —
30ip nanux; C — aHami3 Ta iHTepHpeTallis JaHHX;
D — nanucanns crarti; E — pegaryBanHs cTarTi;
F — ocraroune 3aTBep/yKeHHS CTATTi.
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TREATMENT OF MASTITIS IN COWS: AN OVERVIEW
OF THE PHARMACEUTICAL MARKET FOR THE MOST COMMON
INJECTABLE THERAPIES

Taras Fediuk, Andriy Mylyanych

JIKYBAHHSA MACTUTY Y KOPIB, OlUISI I PAPMAHEBTUYHOI'O
PUHKY HAUTIOIIUPEHININX MTPEITAPATIB
A TH’EKHINHOI TEPAIIIT

®earok T., Muasinuy A.

Abstract

Background. Mastitis is one of the most common diseases of dairy cows and causes significant economic losses
due to reduced productivity, deterioration in milk quality, and increased veterinary costs. Under current conditions,
the analysis of the availability and structure of the market for injectable drugs used in mastitis therapy is of particular
importance. Purpose. To analyze the range of injectable medicinal products available on the modern pharmaceutical
market of Ukraine for the treatment of mastitis in cows, evaluate their availability and pricing policy, and determine
the prospects for expanding production and developing new products. Materials and Methods. The assortment
analysis was carried out using the data of the State Register of Medicinal Products of Ukraine as of January 2026,
the Compendium reference source, information from open sources, and veterinary pharmacy networks. Statistical,
logical, and graphical methods of analysis were used. Results. It was established that the Ukrainian market is
dominated by injectable antibiotics based on enrofloxacin, amoxicillin, ceftiofur, oxytetracycline, and cloxacillin.
Non-steroidal anti-inflammatory drugs and immunomodulators also occupy a significant market share. Domestic
manufacturers provide more than half of the market supply, while mono-drugs remain the predominant product
type. The most common packaging format is 100 ml vials. An insufficient representation of combined products and
injectable sulfonamides was identified. Conclusions. The market of injectable drugs for the treatment of mastitis
in Ukraine is characterized by the dominance of classical antibiotics, a stable presence of supportive agents, and
promising prospects for the development of combined and prolonged-release formulations. The obtained results
can be used to optimize veterinary support for dairy farms and to plan the production of new medicinal products.

Key words: mastitis, injectable drugs, veterinary medicinal products, pharmaceutical market of Ukraine,
marketing analysis.

AHoTauis

Axmyanvnicme. Macmum € 0OHUM i3 HAUNOWUPEHIWUX 3AXBOPIOBAHb MOJIOYHUX KOPI6 Mda CNPUYUNAE 3HAYHI
EKOHOMIYHI 8Mpamu 4epe3 3HUNCEHHS NPOOYKIMUBHOCHI, NOSIPULEHHS AKOCMI MOJOKA Ma NIOBUWEHH 8UMpam
Ha eemepunaphe 3a0e3nedeHHs. Y CYYACHUX YMO8AX 0COOMUB020 3HAYeHHs HAOY8ae aHAni3 OOCHYNHOCHI
ma cmpyKmypu puHKy iH’e€KyitiHux npenapamié oas aikyeauus macmumy. Mema poéomu. Ilposecmu ananiz
acopmumenmy iH’€KYIUHUX NIKAPCOKUX NPenapamis, npeocmasieHux Ha cy4acHomy Gapmayesmuinomy puHky
Yxpainu, axi 3acmocosyiomuvcs 015 AiKY8aHHS MaACmumy y KOpig, OyiHumu ix OOCMynHIiCMb ma YiHO8Y NOAIMUKY,
a MaKodiC SUSHAUUMU NEPCNEKMUBU  POIUUPEHHS 8UpoOHUYMBa U po3p061<u HOBUX 3ac00i8. Mamepianu i
Memoou. Ananis acopmumenmy npenapamis 30ICHIO8a6Cs HA OCHOSI Oanux [lepowcasnozo peecmpy HiKapCoKux
3acobis Yxpainu cmanom na ciuenv 2026 poky, 0osionuxa «Komnenoiymy, lquOpMaLﬂl 3 GIOKpumux Odicepei ma
6EMEPUHAPHUX aNMEYHUX MepediC. Y pobomi sukopucmaro cmamucmuynut, 102iuHuli ma epagiunui Memodu
ananizy. Pesynomamu ma ix 062060penns. Bcmanosneno, wjo Ha yKpaincokomy punKy nepeeasicaroms in €Kyitini
AHMUOIOMUKY HA OCHOBI EHPOPIOKCAYUHY, AMOKCUYUTIHY, yedhmiodhypy, OKCUMEmPAyukiiny ma KiOKCAYUIiHY.
3uauny yacmxy maxoosic 3aUMarOms HeCmepoioHi Npomu3ananvii npenapamu ma iMmynomooyiamopu. Bimuususani
BUPOOHUKU 3a0e3neuyIomb NOHAO NOAOBUHY PUHKY, A OCHOBHUM MUNOM NPOOYKYIT 3a1Uaromsca MoHonpenapamu.
Haiinowupeniwum naxysannam € gnaxonu no 100 ma. Busgneno nedocmamuio npeocmasieHicms KOMOIHOBAHUX
npenapamie ma iH’€KyitHux cynvgauninamiois. Bucnoeku. Punox iH’exyitiHux npenapamis 011 JiKV8AHHA
macmumy 8 YKpaini xapaxmepuzyemvcsi 0OMIHY8AHHAM KAACUYHUX AHMUOIOMUKIS, CMAOIIbHOW NPUCYMHICTNIO
NIOMPUMYIOYUX 3AC00I6 MA NEPCHREKIMUBHICIIO PO3GUMK)Y KOMOIHOBAHUX 1 NponoHeosanux @opm. Ompumani
Pe3VIbmamu ModiCymo 6ymu GUKOPUCANT 011 ONMUMI3AYii 6emepuHapHo2o 3a6e3neyents MONOUHUX 20CNO0APCmE
I NAAHYBAHHS BUPOOHUYMEA HOBUX JIKAPCLKUX 30CO0I8.

Knruosi cnosa: macmum, in’exyitini npenapamu, 6emepuHapHi aikapcoki 3acobu, apmayesmuyHuil puHoK
Yxpainu, mapremunzosuii ananis.
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1. Introduction

The dairy industry is a strategic sector of
Ukraine’s agricultural economy. According
to the State Statistics Service, in 2024, milk
production  amounted to  approximately
7.7 million tons, accounting for over 30% of
all livestock revenues (State Statistics Service
of Ukraine, 2025). Dairy products constitute a
significant share of agricultural exports and are
also an important source of income for farms
and cooperatives. High productivity in the dairy
sector directly affects the country’s food security
and the competitiveness of Ukrainian products
in the European market (Food and Agriculture
Organization, 2023). In addition to its economic
significance, dairy farming has a social role — it
supports employment in rural areas and provides
the population with essential food products. At
the same time, the stability of this sector directly
depends on the health status of the herd, as cow
productivity is determined not only by genetic
potential but also by the level of veterinary
control and treatment.

Diseases in cows, among which mastitis ranks
among the most prevalent, significantly affect
the efficiency of milk production. According to
international studies, mastitis can reduce milk
yields by 15-20%, with economic losses reaching
200-300 euros per cow annually (Bradley,
2002). In Ukraine, the prevalence of mastitis in
high-yield herds is quite high, reaching up to
30-40%, which leads to significant milk losses
and increased bacterial contamination (Koreiba,
Suslova, & Chumak, 2025). Mastitis in cows is
a multifactorial inflammation of the mammary
gland tissue, the development of which depends
on pathogens, the state of udder defense
mechanisms, and the conditions of animal
husbandry. The etiology of mastitis includes
more than 140 microorganisms, among which
the most common are Staphylococcus aureus,
Streptococcus agalactiae, Escherichia coli, and
Streptococcus uberis (Kromker & Leimbach,
2017).

Such a diversity of pathogens complicates the
selection of effective treatment regimens, while
therapy costs and milk withdrawal periods after
drug administration further reduce the volume
of marketable products. As a result, mastitis
becomes not only a veterinary problem but also
a factor affecting the economic stability of dairy
farms.

Thus, the dairy industry occupies a
significant place in the Ukrainian economy, but
its development is limited by various factors,
among which livestock diseases, particularly
mastitis, are key. Preventing this disease, timely
diagnosis, and the use of modern drugs contribute

to maintaining herd productivity and ensuring
the stable quality of Ukrainian dairy products on
domestic and international markets.

Purpose. To analyze the range of injectable
medicinal products available on the modern
pharmaceutical market of Ukraine used for
the treatment of mastitis in cows, assess their
availability and pricing policies, and identify
prospects for production expansion and the
development of new products.

2. Materials And Methods

The analysis of the product range was carried
out based on data from the State Register of
Medicines of Ukraine (as of January 2026) and
information from open sources regarding retail
prices and availability in veterinary pharmacy
networks. Statistical, logical, and graphical
methods of analysis were used in the study.

3. Results and discussion

The treatment of mastitis in dairy cows is a
complex, multi-component process that requires
a combination of antibiotic therapy, anti-
inflammatory agents, supportive therapy, and
strict milk quality control. The primary goal of
treatment is the rapid elimination of the infectious
agent, reduction of inflammation, restoration of
udder function, and prevention of complications.
Drug selection should be based on the results
of bacteriological milk testing, as empirical
use of antibiotics without confirming pathogen
susceptibility may contribute to resistance
development, which is one of the major threats in
modern veterinary medicine (Oliver & Murinda,
2012).

Injectable antibiotics remain the main
method for treating severe forms of mastitis,
when the infection extends beyond a single
quarter of the udder and is accompanied by
systemic manifestations. The most widely
used are ceftiofur, amoxicillin (with or without
clavulanic acid), enrofloxacin, cloxacillin, and
oxytetracycline. Ceftiofur, a third-generation
cephalosporin, has a broad spectrum of action and
a short milk withdrawal period, making it a drug
of choice for acute mastitis (Farmvisit, 2025).
Amoxicillin is affordable and cost-effective,

particularly  effective against streptococci
and staphylococci, and its combination
with clavulanic acid allows overcoming

resistance in B-lactamase-producing pathogens
(Farmvisit, 2025). Cloxacillin demonstrates
high activity against Staphylococcus aureus,
making it important for treating staphylococcal
mastitis (Sadivnytstvo, 2025). Enrofloxacin, a
fluoroquinolone, penetrates udder tissues well
and is used in severe and resistant infections
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(Oliver & Murinda, 2012). Oxytetracycline
serves as a reserve drug for mixed infections but
has a longer milk withdrawal period, limiting its
use in high-yield herds (ZVK, 2021).

Intramammary preparations are effective in
localized mastitis cases, when the infection is
confined to a single udder quarter. They ensure
high concentrations of the active substance
directly at the site of infection, allowing rapid
suppression of the 1nﬂammat0ry process. These
suspensions include penicillins, cephalosporins,
aminoglycosides, and their combinations
(Bradley, 2002). Their advantage is local action
without systemic burden on the animal, but in
severe cases, they have limited effectiveness and
require combination with systemic therapy.

Sulfonamidesoccupyaseparateplaceinmastitis
treatment. Sodium sulfathiazole and sodium
sulfadimethoxine, as well as their combinations
with trimethoprim (co-trimoxazole), are most
commonly used. Sulfonamides are primarily
effective against streptococci and staphylococci
but less effective against Gram-negative bacteria
such as Escherichia coli. Their advantages
include accessibility, relatively low cost, and
the possibility of combination with other
antibiotics or anti-inflammatory agents. They
also have a longer duration of action compared
to some classical antibiotics. Disadvantages
include lower effectiveness compared to modern
cephalosporins or fluoroquinolones, risk of
resistance development, and potential toxicity in
case of overdose (Oliver & Murinda, 2012).

Thus, injectable sulfonamides occupy an
auxiliary role in mastitis treatment schemes.
They can be useful in mild to moderate cases,
particularly caused by streptococci and
staphylococci, and as part of combination
therapy with antibiotics or anti-inflammatory
components to enhance treatment efficacy and
reduce resistance risk.

The analysis of the range of injectable
medicinal products for mastitis treatment in
cows on the Ukrainian pharmaceutical market
was conducted based on official data from the
State Register of Medicines of Ukraine (State
Register of Medicinal Products of Ukraine,
n.d.), the Compendium directory (Compendium,
2026), and data from Tabletki.ua (Tabletki.
ua, 2026) and websites of certain veterinary
drug manufacturers (Brovapharma, 2026). The
analysis considered trade names, composition,
manufacturers, country of origin, and packaging
types (vial volumes).

Aliterature review showed that, as of February
2026, the Ukrainian market mainly offers
antibiotics (ceftiofur, amoxicillin, enrofloxacin,
cloxacillin, oxytetracycline), as well as supportive

agents — NSAIDs and immunomodulators.
Injectable sulfonamides for mastitis treatment in
cows are virtually absent from the state veterinary
drug register, although sulfadimethazine,
sulfathiazole, and sulfadimethoxine are primarily
used in oral forms (powders, tablets, boluses) or
as components of combination products, but not
as injectable solutions.

An important complement to antibiotic therapy
is the use of anti-inflammatory drugs, particularly
flunixin meglumine and meloxicam, which
reduce inflammation, pain, and fever, improve
the general condition of the animal, and promote
faster recovery (Koreiba, Suslova, & Chumak,
2025). In severe cases of mastitis, infusion
therapy is applied to combat intoxication, as well
as immunomodulators and vitamin complexes
to support overall resistance (Koreiba, Suslova,
& Chumak, 2025). The duration of mastitis
treatment typically ranges from three to eight
days, depending on the severity and the type
of pathogen. The milk withdrawal period after
administration of injectable antibiotics and
sulfonamides is three to five days, requiring
strict control to prevent drug residues in products
(Farmvisit, 2025).

Thus, mastitis treatment in cows is a multi-
component process combining antibiotic therapy,
anti-inflammatory, and supportive agents.
Injectable antibiotics remain the primary method
for severe forms, intramammary preparations
for mild and subclinical cases, and NSAIDs
provide additional efficacy and treatment
comprehensiveness. It should be noted that the
current market situation for injectable mastitis
treatments in Ukraine is affected by wartime
conditions, meaning import supplies may be
unstable, prices remain high, and availability of
certain brands is limited.

The analysis (Table 1) showed that, as of
January 2026, more than twenty injectable
drugs for the treatment of mastitis in cows were
registered on the Ukrainian pharmaceutical
market. The study allows conclusions regarding
market structure, dominant active substances,
production  geography, drug types, and
packaging features. As shown in Table 1, the
most represented groups of active substances are
antibiotics: enrofloxacin, amoxicillin, ceftiofur,
oxytetracycline, cloxacillin; nonsteroidal
anti-inflammatory  drugs  (NSAIDs); and
immunomodulators. Each group has specific
pharmacological characteristics, spectrum of
action, milk withdrawal period, and economic
accessibility, which determine their role in
veterinary practice.

As of the beginning of 2026, the market for
injectable drugs used in the treatment of mastitis in

ISSN 2786-7153 (Print), ISSN 2786-7161 (Online)

103



CywacHa meduyuHa, papmayis ma ncuxonoziyHe 300po8s

Bunyck 1 (23). 2026

Table 1

Injectable solutions used for the treatment of mastitis on the pharmaceutical market
of Ukraine as of January 2026

Active substance| Trade name Manufacturer Country Type Packaging
Ceftiofur Excenel RTU |Zoetis USA Mono ;]51%1;1510 ml, 100 ml,
Brovacef Brovapharma Ukraine Mono Vials 50 ml, 100 ml
. United -
Ceftivet Norbrook Kingdom Mono Vials 100 ml
Amoxicillin Amoxinject  |Livisto Spain Mono Vials 100 ml
Brovamox Brovapharma Ukraine Mono Vials 50 ml, 100 ml
Amoxivet  |Norbrook E?ﬁtgec?om Mono Vials 100 ml
Amoxiclav Vet |Biofarm Ukraine Combination Vials 100 ml
. . . Mono (prolonged- |+ .
Amoxilong Biofarm Ukraine release) Vials 100 ml
Cloxacillin Brovamast Brovapharma Ukraine Mono Vials 50 ml, 100 ml
VetClox Intervet Netherlands |Mono Vials 100 ml
. 1 o Vials 50 ml, 100 ml,
Enrofloxacin Baytril 5% Bayer Germany Mono 250 ml
Enroflon 5% |Brovapharma Ukraine Mono Vials 50 ml, 100 ml
Brovaflok Brovapharma Ukraine Mono Vials 100 ml
Enroxil Krka Slovenia Mono Vials 100 ml
Enrovet Ukrzoovetprompostach |Ukraine Mono Vials 100 ml
Enrolong Brovapharma Ukraine Mono (prolonged- Vials 100 ml
release)
Oxytetracycline (2)6(8/ tetracycline Norbrook Ilé?ritge(?om Mono Vials 100 ml
TetraVet 200  |Ukrzoovetprompostach |Ukraine Mono Vials 50 ml, 100 ml
OxytetraVet  |Livisto Spain Mono Vials 100 ml
NSAIDs Flunixin inj.  |Intervet Netherlands |Mono Vials 50 ml, 100 ml
. United .
Flunivet Norbrook Kingdom Mono Vials 100 ml
Meloxicam Vet |Biofarm Ukraine Mono Vials 50 ml, 100 ml
Immunomodulators |Imunovit Vet |Brovapharma Ukraine Combination Vials 100 ml
Immuno Vet Biofarm Ukraine Combination Vials 100 ml

cows in Ukraine has developed into a distinct and
relatively stable segment of veterinary pharmacy.
It has a clear structure, well-defined leaders
among active substances and manufacturers,
and demonstrates a certain level of maturity.
At the same time, the market is not static: it
requires further development, diversification,
and adaptation to current challenges, particularly
the issue of antimicrobial resistance and the need
for a comprehensive approach to treatment.
Antibiotics form the basis of the market
(Fig. 1), with amoxicillin and enrofloxacin
accounting for the largest shares. Together, they
represent almost half of the total assortment
(approximately 46%). This can be explained by
their versatility, availability, and effectiveness
against the main causative agents of mastitis.
Amoxicillin, especially in prolonged-release
formulations and in combination with clavulanic

acid, is effective in the treatment of streptococcal
and staphylococcal infections. Enrofloxacin, as a
representative of fluoroquinolones, has a broad
spectrum of activity, including Gram-negative
flora, which makes it indispensable in many
cases.

Ceftiofur accounts for approximately 12.5%
of the market and is a strategic drug for severe
cases of mastitis, particularly those caused by E.
coli. Its main advantage is a short milk withdrawal
period, which allows animals to return to
production more quickly. Oxytetracycline and
cloxacillin together make up about 21% of the
market. Although they are less widely used,
they remain important as alternative therapeutic
options that help avoid excessive reliance on the
two main antibiotic groups.

Supportive agents — nonsteroidal
anti-inflammatory  drugs  (NSAIDs) and
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immunomodulators — play a separate role. Their
share is approximately 21%. While they are not
primary treatments, they ensure a comprehensive
therapeutic approach by reducing inflammation
and pain, improving the general condition of
the animal, and enhancing overall resistance.
The further development of this segment can be
considered a promising direction for the future.

The market analysis by manufacturers (Fig. 2)
and by country of origin (Fig. 3) showed that
Ukrainian companies account for slightly more
than half of the market (54.2%). The market leader
is Brovapharma (Brovapharma, 2026), which
covers almost one-third of the market and offers a
wide range of products — from classic antibiotics
to prolonged-release formulations. Biofarm

Immunomodulator
S
8%

Cloxacillin
8%

Fig. 1. Share of major groups of antibiotics and supportive agents in the market
for injectable drugs used to treat mastitis in cows (January 2026)

Ukrzoovetpromposta
ch (Ukraine)
8,3%\

Krka (Slovenia)
4,2%

Zoetis (USA)
4,2%

Bayer (Germany)

I

4,2%

Fig. 2. Market structure by drug manufacturers
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Slovenia
4,2%

USA
4,2%

Germany
4,2%

Fig. 3. Market structure of injectable drugs for the treatment of mastitis in cows
by country of origin (January 2026)

holds approximately 16.7% of the market,
specializing in combination drugs and NSAIDs.
Ukrzoovetprompostach (Ukrzoovetprompostach
PJSC, 2026), in turn, has a smaller share but
provides key positions in the enrofloxacin and
oxytetracycline segments.

Among international companies, the most
represented are Norbrook (16.7%), Livisto
(8.3%), Intervet (8.3%), KRKA (4.2%), Zoetis
(4.2%), and Bayer (4.2%). Imported products
occupy strategic niches, particularly in the

ceftiofur segment and premium antibiotics. They
are more expensive but offer high efficacy and
international recognition.

The analysis of drugs by type (Fig. 4) showed
a predominance of mono-drugs, accounting for
87.5%. These are classic antibiotics and NSAIDs,
which are used in most cases. Combination drugs
represent only 12.5% and include Amoxiklav
Vet, Immunovit Vet, and ImmunoVet. Their role
is to enhance treatment efficacy and provide a
comprehensive therapeutic approach.

Combination
drugs; 12,5%

Fig. 4. Distribution of injectable drugs for the treatment of mastitis in cows by type
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The review of drug packaging types showed
that the standard is a 100 ml vial, which is present
in all products. About one-third of the drugs are
also available in 50 ml vials, which is convenient
for small farms. Only two products (Baytril and
Excenel) are available in 250 ml vials, aimed
at large cattle herds. This packaging structure
indicates a need for diversification to better
meet the requirements of different consumer
categories.

Drug prices also vary significantly depending
on the manufacturer and country of origin.
Ukrainian products are generally cheaper
(200400 UAH per 100 ml vial), making them
accessible to most farmers. Imported equivalents,
especially Zoetis and Bayer, are considerably
more expensive (1,000-2,000 UAH per vial) but
are positioned as strategic drugs for severe cases.
NSAIDs and immunomodulators occupy the
mid-price segment (200500 UAH), providing a
comprehensive therapeutic approach.

The conducted studies allowed the formation
of a macro-outline of the target drug segment
(Fig. 5) in the national pharmaceutical market,
which reflects key structural characteristics:
the largest drug group is enrofloxacin (25%);
Brovapharma is the leading manufacturer
(29.1%); Ukraine supplies the majority of the
market (54.1%), where mono-drugs dominate
(87.5%); and the standard packaging is the
100 ml vial, which is universal for all products
in the sample.

4. Conclusions

The analysis of the injectable drug market
for the treatment of mastitis in dairy cows
in Ukraine as of January 2026 showed that
enrofloxacin occupies the largest share (25%),
followed by amoxicillin (20.8%), ceftiofur and
oxytetracycline (each 12.5%), cloxacillin (8.3%),
as well as supportive agents — NSAIDs (12.5%)
and immunomodulators (8.3%). This structure
indicates the dominance of classical antibiotics
while simultaneously highlighting the growing
role of supportive drugs in comprehensive therapy.

By drug type, mono-drugs dominate (87.5%),
forming the basis of treatment, whereas combined
formulations (12.5%) remain less numerous
but promising, as they enhance treatment
efficacy and reduce the risk of resistance. The
leading manufacturer is Brovapharma (29.1%),
covering all key antibiotic groups and offering
prolonged-release formulations. Overall,
domestic companies supply more than half of the
market (54.1%), and their products are cheaper
(200400 UAH per 100 ml), making them more
accessible to most farms compared to imported
equivalents (1,000-2,000 UAH).

The standard packaging remains the 100 ml
vial, which is universal for most farms. About
one-third of the products are also available in
50 ml vials, convenient for small-scale farmers,
while larger volumes (250 ml) are represented
by only two imported products, aimed at large
industrial complexes.

Enrofloxacin
100,0%

100 ml vials

Brovapharma

Domestically
produced drugs

Mono-drugs

Fig. 5. Consolidated macro-outline of the injectable drug market
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Thus, the injectable drug market for mastitis
treatment in Ukraine is characterized by the
dominance of classical antibiotics, a stable
presence of supportive agents, and the gradual
development of combined formulations.
Future prospects lie in further expanding the
range of domestic drugs, developing new
combined and prolonged-release solutions,
and reintroducing injectable sulfonamides,
which are currently almost absent but could
become an important addition to modern
treatment protocols. This presents broad
opportunities for Ukrainian manufacturers
to strengthen their positions in the domestic
market and ensure the long-term sustainability
of veterinary practice.

IlepcnekTHBH MOJATBIIUX AOCTIAAKEHD

[opanpmn AOCHIKEHHS MOLIUIBHO CHIPSAMY-
BaTU Ha aHaji3 e(eKTUBHOCTI KOMOIHOBaHMX
1H’eKLIFHUX [pelaparis, PO3pOOKy IPOJIOHIOBa-
HUX (opm aHTI/I610TI/II(1B Ta OL[IHKY NEpPCHEKTHB
BUKOPUCTAHHs IH’EKUIHHUX Cynb(aHiiamilis
y BeTE€pUHApPHIN MPAKTHIII.

O0OMeskeHHS 10CTTiIKeHH

Hocaipkennss 0a3yBajocs Ha  BIIKPUTHX
Jukepernax iHdopmalii Ta JaHuX JepKaBHUX
PCECTPIB, 110 MOXE HE MOBHICTIO BiI0Opax)arn
(akTHUHY JOCTYINHICTH MpenapariB y pi3HUX
perionax YkpaiHu.

Konduiixr intepecis
ABTOpH 3asBISIOTB PO BiJCYTHICTH KOH-
¢uikTy iHTEpeciB.

BukopucTtaHHs IITYYHOIO iHTEJIEKTY

JUist OYaTKOBOTO MOMIYKY JIiTepaTypu Ta
dbopmyBaHHS CTPYKTYpPH OISy BUKOPHCTO-
ByBaBca ITyuyHuil iHTenekT ChatGPT, skwmii
JOTIOMaraB CHCTeMaTH3yBaTH JUKEpesa 3a
TEMaTUYHUMHU KaTeropisiMH, a TaKOX BHKO-
pUCTOBYBaBCSl I MOBHOIO peJaryBaHHsS Ta
cTpykrypusamii Tekcty. OcTarounuii aHami3
JiTepaTypu Ta HAIlMCAHHS TEKCTy BHUKOHAHO
aBTOPaMH CaMOCTIHHO.

IlepBunHi 1aHi Ta MaTepiajin

[TepBuHHI naHi TOCHIHKEHHS JOCTYITHI aBTO-
paM Ta MOXYTh OyTH HaJlaHi 3a OOTPYHTOBaHUM
32U TOM.

Indopmanist npo pinancyBanus

JocnimkeHHs BUKOHAHO 0e3 okpeMoro ¢iHaH-
CoBOTO 3a0e3neveHHs. Butparn Ha myOiKaiiro
MarepiajiiB 3a KOIIT aBTOPIB.

Bnecox aBTOpiB

T. ®emrox — 306ip MarepialiB, aHali3 PUHKY,
HaIMCaHHS TEKCTY CTaTTi.

A. MwisHUY — HayKOBE KOHCYJIBTYBaHHS,
penaryBaHHsS Ta Yy3arajJbHEHHS pe3yJbTaTiB
JIOCITiKEHHS.
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INPOTHO3YBAHHA JIKOIMMOAIBHOCTI TA TOKCUYHOCTI PAOY
OYHKIIOHAJIBHO 3AMIIIEHUX ITOXITHUX AHTPAXIHOHY

Ilynenwok B. 1., Xoma P. M., Tapac T. M., JlyukeBuu €. P., Jlo3uncskuii A. B.,
ITosoBkoBHY C. B.

PREDICTION OF DRUG-LIKENESS AND TOXICITY
OF A SERIES OF FUNCTIONALLY SUBSTITUTED
ANTHRAQUINONE DERIVATIVES

Vasyl Shupeniuk, Roman Khoma, Tetiana Taras, Yevhen Luchkevych,
Andrii Lozynskyi, Sviatoslav Polovkovych

AHoTanisa

Axkmyansnicmo. [1oxioni anmpaxinony € nepcnekmugHumu Oion02iYHO AKMUBHUMU CROIYKAMU 3 WUPOKUM
cnekmpom ghapmaronoeiunoi 0ii. Buxopucmanwnsa cyuacnux in silico memooie 01 npocHO3Y8aHHS TIKONOOIOHOCHI,
MOKCUYHOCME Ma Mexanizmie Oii 003601€ eheKmueHo 6i0dupamu nepcneKmusHi CRoayKu 0t NOOAIbUUX
EKCHePUMEHMANbHUX 00CTIONCEHb | CMBOPEHH s HOBUX JIKAPCbKUX 3acobis. Mema pobdomu. 30ilicHumu npocHO3y8anHs
JIKONOOIOHOCE Ma MOKCUYHOCTI (DYHKYIOHATLHO 3aMILeHUX NOXIOHUX AHMPAXIHOHY, 4 MAKONC OYIHUMU MONCIUG]
Mexauizmu ix 6iono2iuHOl aKmueHOCmi 3 SUKOPUCMAHHAM cyyacHux in silico nioxooie. Mamepianu ma memoou.
Hocnidoicennst nposedeno i3 3acmocy8anHaM Komn T10mepHo20 CKpUHiHey 3 BuKopucmantam eed-pecypcie SwissADME,
SwissTargetPrediction ma ProTox Il 0nsa oyinxu 1ikonodionux enacmugocmeil i MOKCUYHOCMI 00CTIONHCY8AHUX CHOTYK.
Lnst npo2Ho3y6anHs MOMCIUBUX MEXAHIZMIE OLOTO2IUHOT Ol BUKOPUCIAHO 8IONOBIOHI DIOIHGOPMAMUUHI IHCMPYMEHMU.
Ananis 30[icHI0OBaM 3 YPAXYBAHHAM (I3UKO-XIMIYHUX NAPAMEMDIB, OI00OCMYNHOCI, NPOHUKHOCMI 4epe3 OIoNo2iuHi
MeMOpanu ma nOMeHyiliHuX MoKcukonoeiunux pusuxie. Pesynomamu ma ix o6zoeéopenns. Bcmanosneno, wo
QyHKYioHanLHO 3aMiweH] NOXIOHI AHMPAXIHOHY XAPAKMEPUZYIOMbCSL 3A008LIbHUMU NOKAZHUKAMU IKONOOIOHOCHI,
30KpeMa BIONO0BIOHICMI0 OCHOBHUM (DAPMAKOKIHEMUYHUM KPUMEPIAM, d MAKONC NOMIPHUM AOO HU3bKUM DieHeM
npoeHo308anoi mokcuuHocmi. IlpoeHo306ani mexanizmu Oii' y3200#CYIOMbCA 3 BUABLEHUMU MAPEMHUMU NPOPInamMU
ma ceiouamev npo nomenyitinui eniue Ha GPCR-onocepedkogani cueHanbhi uinaxu i gepmenmu memaboniunol
peaynayii. Ompumani pesyrvmamu 06IPYHMOBYIOMb NEPCHEKMUBHICIb 00CTIONCYBAHUX CNOTYK AK NOMEHYIUHUX
0I0NI02IYHO AKMUBHUX A2eHMi6 | OOYLIbHICTD NOOANLUUX eKCNEPUMEHMANbHUX OO0CTIONCEeHb 05l NIOMBEPONHCEHHS
ix mexanizmie 0ii. Bucnosku. Ompumani pezynomamu ceiouams npo NepcnekmueHicmy (YHKYIOHATbHO 3aMIUeHUX
NOXIOHUX AHMPAXTHOHY K NOMEHYIUHUX OION02IUHO AKIMUBHUX CROTYK [3 CHPUAMAUBUM NPOinem TiKonodibHocmi ma
moxcuunocmi. IIposedene 00Cuiodicentst CmEopIoe NiOIPYHmMsL /s ROOAILULOT ONMUMIZAYTT CIMPYKMYPU CROTYK md ix
EKCNEPUMEHMANILHO20 GUBYEHHS 3 MEMOI0 PO3POOKU HOBUX JKAPCLKUX 3AC00I8.

Knrwuosi cnoea: anmpaxinonu, aikonodionicms, mokcuunicmo, in silico, SwissADME, SwissTargetPrediction,
ProTox 11, 6ionoziyuna akmusenicme.

Abstract

Background. Anthraquinone derivatives are promising biologically active compounds with a broad spectrum
of pharmacological activities. The use of modern in silico methods for predicting drug-likeness, toxicity, and
mechanisms of action enables the efficient selection of promising compounds for further experimental studies and
the development of new therapeutic agents. Purpose. This study aimed to predict the drug-likeness and toxicity
of functionally substituted anthraquinone derivatives, as well as to evaluate the possible mechanisms of their
biological activity using modern in silico approaches. Materials and Methods. The study was performed using
computational screening based on the web resources SwissADME, SwissTargetPrediction, and ProTox-II to assess
the drug-likeness and toxicity profiles of the investigated compounds. Relevant bioinformatics tools were applied to
predict potential mechanisms of biological action. The analysis included evaluation of physicochemical parameters,
bioavailability, membrane permeability, and potential toxicological risks. Results. It has been established that
Sfunctionally substituted anthraquinone derivatives are characterized by satisfactory drug-likeness parameters,
in particular compliance with key pharmacokinetic criteria, as well as moderate to low predicted toxicity. The
predicted mechanisms of action are consistent with the identified target profiles and indicate a potential influence
on GPCR-mediated signaling pathways and metabolic regulatory enzymes. The obtained results substantiate the
nepcnexmuenicmn of the studied compounds as potential biologically active agents and justify further experimental
studies to confirm their mechanisms of action. Conclusions. The obtained results indicate that functionally substituted
anthraquinone derivatives are promising biologically active compounds with a favorable drug-likeness and toxicity
profile. The present study provides a basis for further structural optimization and experimental validation aimed at
the development of new therapeutic agents.

Key words: anthraquinones, drug-likeness, toxicity, in silico, SwissADME, SwissTargetPrediction, ProTox-II,
biological activity.
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1. Beryn

[oxinHi aHTpaxiHOHY € BaKJIMBUM KIJIACOM
MPUPOAHUX 1 CHHTETUYHUX OPTaHIYHUX CTIONYK,
AKI TIPUBEPTAIOTh 3HAYHY YBary JOCIiJHHUKIB
3aBIKH LUIMPOKOMY CIIEKTPY 0i0JI0TT4HOI aKTHB-
HOCTI. IcTopr4HO iHTepec 10 wi€i rpynu pedo-
BUH c(opMyBaBCsS Ha OCHOBI iX NPHPOIHOTO
TOXOJUKEHHS, TEPEyCiM i3 TIKapChKHX POCIIHH,
L0 3/[aBHA BUKOPMCTOBYBAINCS B TPaAMUIHHIA
MEIWIIMHI Pi3HUX HapomiB [1].

OCHOBHUMH POCIMHHUMH JKEpETIaMH aHTpa-
XIHOHOBUX CIIOJIyK € TIPEICTAaBHUKH POIUH
Rhamnaceae, Polygonaceae, Fabaceae Ta
Rubiaceae. 30kxpemMa, Taki pOCIMHU SK PEBiHb
(Rheum spp.), sxoctip (Rhamnus spp.), KpyImuHa
(Frangula alnus), cenna (Senna alexandrina) ta
MapeHa KpacwibHa (Rubia tinctorum) MICTSTH
3HAYHI KUTBKOCTI aHTPAaXiHOHOBUX TJIIKO3HIIB
[2]. Li crodyku BUKOHYIOTH 3aXHMCHI (YyHKIIi
y POCIHMHAX, a ISl JIIOAWHU MaloTh (hapMakoIo-
riuHy IIHHICTh, 30KpeMa sK TMOciIalitoBaIbHi
3aco0u, M0 JiIOTh HUIAXOM CTHMYJIALII mepuc-
TAJIBTUKHU KUIIEYHUKA Ta BIUIMBY Ha BOJHO-EJICK-
TponiTHHIA Oamanc [3].

Ha OCHOBiI NPUPOIHMX aHTPaXiHOHIB CTBO-
PCHO HHM3KY JIKAapChKHX 3ac00iB, sKI LIMPOKO
3aCTOCOBYIOTBCSL Y Meau4Hii mpaxruui. Haii-
OUTBII BIAOMHMH € TIpenapaTd CEHHO3UIB
(ceHazne, CEHaJEKCHH), €KCTPAKTH KPYIIMHU Ta
PEBEHIO, 11O BHKOPUCTOBYIOTHCS SIK MPOHOCHI
3aco0u. OKpiM IHOTO, OKpEeMi MOXiTHI aHTpaxi-
HOHY JI€MOHCTPYIOTh MPOTH3aNajibHy, aHTHOAK-
TepianbHy, MPOTUBIPYCHY Ta MPOTHUILYXJIHHHY
aKTHBHICTh. Ba)kKITMBUM NPHUKIIAJIOM € aHTpaLu-
KIIIHOBI aHTHUOIOTHKH (30Kpema JOKCOPYOillMH,
JIayHOPYOIMH), SKi € TOTYXHUMH HpPOTHITYX-
JMHHUMH TIpeTaparaMu Ta IIHPOKO BHKOPUCTO-
BYIOTBCSI B OHKOJIOT11 [4].

CyuacHuii eTam pO3BHUTKY (apMareBTHIHOL
XiMii XapaKTepu3yeThCs AKTHMBHUM CHHTE30M
HOBHX TMOXIJHUX AaHTPaxiHOHY 3 METOI0 IIiJ-
BHUILEHHS 1X OlOJOri4HOI aKTUBHOCTI Ta 3MEH-
meHHsT TokendHocTi. CuHTeTHyH1 Momudikarii
AHTPaXiHOHOBOTO si/ipa JIO3BOJISIIOTH OTPHMY-
BaTW CIOJYKH 3 PI3HOMaHITHUMH (hapMakKoio-
TYHUMH BJIACTHBOCTSIMH, BKIIOUAIOUM aHTHOK-
CHJIaHTHY, AaHTHMIKpOOHY, TMPOTHUIYXJIMHHY Ta

O  NH O  NHy O  NH;
OO Qo oo

O HN

O HN{ O HN
CHj

2

i ~SO4H

1

3

1HT10yI0Uy Ai10 110710 (PepPMEHTIB 1 CUTHAIBHUX
HUIAXiB KIITHHU [5]. OcoOnuBy yBary npumisis-
IOTh CTBOPEHHIO CIIOJIYK 13 CEJIEKTUBHOIO LUTO-
TOKCUYHICTIO JI0 MyXJIMHHUX KJIITHH, @ TaKOX
JOCTIDKEHHIO X MEXaHi3MiB il Ha MOJIEKYJIsp-
HOMY piBHI [6].

TakuM YUHOM, TOXiJHI AHTPaXiHOHY CTaHOB-
JSITh TEPCIEKTUBHUIM HANpsAM CyyacHHUX (hapma-
HEBTUYHUX JIOCIHIKEHb, TOEIHYIOYH PUPOTHE
TOXOKCHHSI, IOBEICHY (hapMaKONIOTi4HY aKTHB-
HICTb 1 IIMPOKI MOMKJIMBOCTI JIJIs1 XIMI4HOT MOJIU-
¢ikarii 3 METOI0 CTBOPEHHSI HOBUX €(PEKTUBHUX
JKapChKUX 3aC001B.

Metoro faocHigKeHHS € IPOTHO3YBAHHS
JIKOIOAIOHOCTI Ta TOKCHYHOCTI (DyHKIIOHAIBHO
3aMIICHUX TOXIJHUX aHTPAXiHOHY, a TaKoX
OL[IHKa MOX/IMBHX MEXaHI3MIB iX 010JI0M4HOT 11l
13 3aCTOCYBAaHHSM Cy4acHUX in silico miaxomiB.

2. MarepiaJin Ta MeTOAM J0CJIiIKEHHSA

JlJ1st IPOrHO3yBaHHsI IaPaMeTPIB «IKOIOAI0-
HOCTI» BUKOPUCTAHO psifi (YHKLIOHAIBHO 3aMi-
LICHNX MOXIIHNUX aHTpaxiHOHy (puc. 1), cuHTe3
Ta (I3UKO-XIMIYHI XapAKTCPUCTHKU SIKMX Oyiu
onmcaHi paHiue [7]. OuiHIOBaHHS MOJIEKYISAPHUX
IICCKpI/IHToplB 110 BU3HAYAIOTh JIIKOMOJIOHICTh
CIIOJIK, 3MIMCHIOBAIM 3 BHKOPHCTaHHSM BeO-
pecypey SwissADME, toni sik NPOTHO3YBaHHSI
HNOTEHLIHHUX GionoriunmX MileHei POBOIMIN
3a gomomorow cepBicy SwissTargetPrediction
(LLIBetinapcbkuil  1HCTUTYT 010iH(OPMATHKH)
[8,9].

[TporHo3yBaHHs TOKCHKOJIOTIYHOTO MPOQLIIO
JOCTIIPKYBaHUX CIIOJIyK BHUKOHYBAJU 13 3aCTO-
cyBauusaMm tiatrgopmu ProTox-II (Charité —
Universitdtsmedizin Berlin), mo mo3Bossie oiti-
HIOBaTH NMOBIpHI TokcHuHi epextu in silico [10].

3. Pe3yabTaTn

Y xoai NOCHIDKeHHs. OylIo 31ICHEHO KOMII-
nekcHui in silico aHani3 (yHKUIOHAIBHO-3aMi-
IICHUX HOXII[HI/IX aHTanIHOHlB (CHOJIyKI/I 1-5)
3 METOK OLIHKM iX (i3HKO-XIMIYHKX, (ap-
MaKOKIHETHYHUX BIACTUBOCTEH, IapaMeTpiB
ADME Ta XxapakrepucTUK JIlKOHO,[[iGHOCTi.
OTtpuMmaHi pe3ynbTaTi CBi4arh Mpo CyTTEBI BiJl-
MIHHOCTI MIXK JOCIHIPKyBaHUMHU CTPYKTYpaMH,

H2N028\©\
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O HN

TL O‘O
SO,NH,

Puc. 1. CTpyKTYypH I0CTiIZKYBAHUX CIIOJIYK
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L0 3yMOBJICHO SIK iX MOJICKYJSIPHOIO Oy1OBOIO,
TaK 1 CTyneHeM (YHKUIOHAIBHOTO 3aMilCHHS
(Tabm. 1). [lani HaBeneHO y3araabHEHHH aHAII3
¢bi13uKo-XIMIYHMX TNOKa3HUKIB Ta Oiodapmaries-
TUYHUX XapaKTePUCTUK CHOIyK 1-5.

MornekynsipHa Maca JOCHIHKYBaHUX CIIONYK
Bapitoe B Mexax BiJ 265.24 no 668.90 r/mornb,
[P LIOMY JIMIIE CHONyKa 4 MEepEeBHILY€E PEKO-
MEH/IOBaHI MEXI, [0 Y3TOKY€EThCS 3 OPYIIEH-
HAM mpaBuia JlimiHcbkoro. KinbKicTh BasKKHUX
aromiB (20-40) ta apomarnyHux (parmMeHTiB
(12—-18) Bka3ye Ha BHCOKUH CTyMiHb apOMaTHY-
HOCTI, XapaKTEePHUH JIJIs1 aHTPAaXiHOHOBOTO S7pa.
Uwucno 3B’s13kiB, mo obeprarotbes (1-6), cBin-
YUTh MPO BIAHOCHO OOMExeHYy KOoH(popMaliiHy
THYYKICTh OUIBIIOCTI CIIOJYK.

[MonspHi XapaKTepUCTUKH MPEACTABICH] 3Ha-
uennsamu TPSA y nianazoni 79.09-189.49 A2, mo
CYTTEBO BIUIMBAIOTH Ha O10I0CTYIHICTH Ta MpoO-
HUKHICTb yepe3 Oionoriuydi MemOpanu. 30Kpema,
CHONYKH 2—4 MaloTh miaBHIEeH] 3HaueHHss TPSA
(>170 A?), mo xopeoe 3 IX HU3BKOIO FaCTPOiH-
TECTHHAJIBHOIO abcopOiieto. HaroMicTh criomyku
115 1eMOHCTPYIOTH KpaLiuii 6aIaHC IOJISPHOCTI
Ta JINoQiIbHOCTI (log Po/w 1.46 Ta 0.90 Biamo-
BiJIHO), IO CHpUsI€E TX BUCOKIii abcopOii.

AHaJli3 JOHOPHO-aKLENTOPHUX BIACTUBOCTCH
I10Ka3aB, 10 KUIBKICTh JOHOPIB NPOTOHY (4-11)
Ta akuenTopiB (1—4) 3aranom BiAMOBiTa€ BUMO-
ram JiKonoAiOHOCTI, 32 BUHSATKOM CIIONYKH 4, siKa
Ma€ HaJJTUIIKOBY KUIBKICTh JOHOPHHUX LICHTPIB.
Varomxena ninodinbHicTs (log Po/w) ms 6inb-
IIOCTI CIIONYK 3HAXOAUTHCA Yy NPUHHATHOMY Jlia-
Ma30Hi, TOJ1 K JUISI CIIOJIYKHU 4 CIIOCTEepIraeThCst

aHOMaJIbHO HU3bKE 3HaUeHHs (-6.47), 0 BKazye
Ha il BACOKY IiApOQUIBHICTD 1 MOTCHLIAHO 00Me-
KEHY MEMOpaHHY IPOHUKHICTb.

dapMakOKIHETHYHUIN aHalli3 T[OKas3aB, IO
JMIIE CHONYKH 1 Ta 5 XapakTepusyrTbcs BUCO-
KO0 IacTPOIHTECTHHAIBHOW abcopOuiero, Toai
SIK IHIUI CIIOJYKH MAKOTh HU3bKY 010/10CTYIHICTB,
10 MiATBEPUKYETHCA BIANOBITHUMH 3HAYEH-
HAIMH mapamerpa OiogoctynHocti (0.11-0.17).
Xonmna 31 cnoiayk He HpPOHHMKAE uepe3 rema-
ToeHUedaniunnii  6ap’ep. Boxnouac cromyku
415 inentudikosani sk cydcrparu P-gp.

[Toxa3uuku mkipHoi npoHukHocTi (Log Kp)
3HaXOIATHCS B MeXax Bij -6.24 10 -9.91 cm/s.

JlonaTkoBuil  aHaji3 eMHOIPUYHUX Ipa-
Bus mikonoxioHocTi (Lipinski, Ghose, Veber,
Egan, Muegge) nokasas, mo crnoayku 1 Ta
5 moBHICTIO BiANOBIJAIOTH YCIM 3a3HAYEHHUM
KpUTEepiAM (3 HE3HAYHUM BUHATKOM JUIsl CIIO-
ayku 1 3a mpasuinom Egan). HatomicTs s
CHoJyK 2 Ta 3 3apiKCOBAaHO NMOPYLICHHS Mpa-
Bu Veber, Egan ta Muegge, Tozi sk croiyka
4 He BIANOBi/A€ )KOAHOMY 3 OCHOBHHMX KpHUTe-
piiB JiKOMOM1OHOCTI.

[Toka3Huku O10IOCTYMHOCTI MJIi  CIIOIYK
1 1 5 cranoBuare Omusbko 0.55-0.56, Tomi fK
JULSL CIOIYK 24 — 0.11-0.17. Anani3z Meguxo-
XiMIYHUX (UIBTPIB BUSBUB HasBHICTH PAINS-
IHAMKATOpIB I BCIX CHOJYyK. BoaHouac
CHOIyKa S XapakrtepusyeTbcs mpodinem 6e3
Brenk-inaukaropis.

Kpurepiii  s1iKOmOmiOHOCTI ~ BUKOHY€ETHCS
qs cnonyk 1 ta 5. [loka3HUMKH CHHTETUYHOT
noctynHocti (3.0-5.1) cBiguarte mpo 3araiom

Tabmus 1

®Dizuko-ximMiuHi noxkazuuku, napamerpu ADME, papmakokineTuuHi BiIacTuBOCTI,
napaMeTpu JikonogioHocri cnoayk 1-5

1 2 3 4 5
@i3uKo-XiMi4HiI BIACTUBOCTI
MosekynsipHa maca 332.33 438.41 437.43 668.90 265.24
Urcno BaXKKUX aTOMiB 23 31 31 40 20
Uncno apoMaTHIHHAX BAKKHX aTOMIB 12 18 18 18 12
Yucno 3B’S3KiB, 110 00EPTAIOTHCS 2 4 4 6 1
Uwrcno 70HOPIB NIPOTOHY 5 7 7 11 4
Yucno aklenTopiB NpOTOHY 3 4 4 4 1
MornsipHa pedpaKkTepHicTh 83.32 110.52 111.65 155.99 76.89
TPSA A2 134.94 172.24 178.03 189.49 79.09
Yaromxkena log Po/w 1.46 1.88 1.62 -6.47 0.90
[MpaBuio JlimiHCHKOTO Tax Tak Tak Hi Tax
dapMaKOKIHETHYHI MapaMeTpH
l"acTpoinTecTrHANBHA a0COPOIIis Bucoka Hwuzspka Husbka Husbka Bucoxka
[IponukHicTh yepe3 'Eb Hi Hi Hi Hi Hi
P-gp cyberpar Hi Hi Hi Tak Tax
Log Kp (SP) (cm/s) (mkipHa NPpOHUKHICTB) -6.24 -6.77 -6.90 -9.91 -6.32
[TapameTp 6100CTYITHOCTI 0.56 0.11 0.11 0.17 0.55
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NPUAHATHY CKJIAQJHICTh CHHTE3Y, 32 BHUHSATKOM
CHOIYKH 4.

IponoBxyroun BHBYCHHS (YHKLIOHAIBHO-
3aMILICHIX AHTPAXIHOHIB, HAMHU OyJI10 IPOBEJICHO
OL{HKY [OTCHLIAHNUX O10JOTIYHUX MILICHEH 1Jist
cionyk 1-5 13 Bukopucranssum in silico mixxony
3a jonomoroto Beb-cepicy SwissSimilarity.
OtpumaHi pe3ysbTraTi CBIAYaTh PO CyTTEBI Bij-
MIHHOCTI y TapreTHOMY IpOoQii T0CIiPKYBaHUX
cnonyk (tabmn. 2).

Hns cnonyk 1-3 BCTaHOBJICHO HAasBHICTh
y3TO/DKEHOTO  10Ji(hapMakoIoOTiyHOTO  Ipo-
¢GUTI0 3 TEPeBaKHOIO B3AEMOJIEID 3 PELENTOo-
pamu pomuHH G-OUIOK-CIIPSDKEHUX  PEILernTo-
piB, 30KpeMa MypUHEPIriYHUMH pPELenTOpaMu

peuentopamu tumy A Tta B. HaiiBuma iimo-
BIDHICTh ~ B3A€EMOJIi  CIOCTEpIraeTbcs  JUIA
P2Y12-peuentopa. Okpim 11bOT0, ISl OKPEMHX
CHOJNYK BHSBJICHO B3aeMOAII0 3 (epMeHTamu
FBP1, PFKFB3 Ta kap6oanrigpazoro 1.

Jist crionyku 4 3Ha4yIIKUX O10JI0TTYHHUX Mille-
HEl He BUSBICHO. AHAJIOTIYHO, JUIS CIIONYKH
5 He BCTaHOBJCHO JOCTOBIPHHUX O10JOTTUHUX
MilIeHeH.

IIpornosysanns  nepopanbHOi TOKCUYHOCTI
AOCII/DKYBAHUX CIOJYK OyJIO 3/IHCHEHO 3 BHKO-
puctanasam BeO-cepBicy ProTox-II. Orpumani
pesyabrarn  (tabu. 3) CBifYarh, WO CHOJNYKH
1-5 nanexars 10 V—VI ki1aciB TOKCHYHOCTI 3T1THO
3 kiacupikaniero OECD, 13 po3paxyHKOBUMH 3Ha-

P2Y12 Tta P2Y1, a Takox eHmoreniHoBUMH 4YeHHSMHU LDso y mexax 3350—6700 mr/kr.
Tabnuus 2
HopiBHANBHMI aHAJII3 IPOrHO30BAHUX 010JI0TIYHUX MilleHel s cnoiayk 1-5 (SwissSimilarity)
Cnoayka HAominyioumii nanpsiv Kouoyosi Knac mimeneii 3aranbHuii npogian
aii MilneHi
curnaibai GPCR- S
1 [Typunepriuna cucrema P2Y12, P2Y1, penenitopy Ta hepMEHTHI Iypunep rquHH/v
ENTPD1 aHTHATrPEraHTHUU THUII
CUCTEMHU
G-0inoK-cpshKeHa .
P — P2Y12, FBP1, |OPCR-sanexmi 3wimanmii GPCR-
2 S CUTHAJIbHI O1NKH Ta P .
CHUTHaJII3aIls Ta PFKFB3, CA2 L METa0ONMIYHAH TPOiITh
- . MeTa0omiYHi (PepMEHTH
MeTaOOoIIYHA PETYIISIIs
G-0inoK-cripshKeHa
P2Y12, . . .
peuenTopHa EDNRA GPCR-3anexHi KapnioBackynsipauii/
3 CHMTHai3alls, MoB’13aHa EDNRB’ CHUTHAJIbHI O1JIKK Ta €HI0TETH-3aIEKHIH
3 PETYIALIEI0 CYTUHHOTO ADAMTS4 MPOTEONITUYHI (PepMEHTH | TPOIITH
TOHYCY
C N . MAP2KI1, KiHa3Hi MilIeHi 3 I'imoTeTnunHMi
naOKuid KiHa3HUN R . .
4 CHIHA FLT3, CHEK2 |HM3bKOIO HMOBIpHICTIO | aHTHHpOIi(epaTHBHUI
(0.0) B3a€EMOI1 mpodiib
5 Pospisnennii npogink 3| CXCR3, 3mimrani pepmeHTH/ Hecnemmdivnmii/mosa
HU3BKOIO MTporHO3HOIO | MAOA, J—— OMEHOM MOEi
JIOCTOBIPHICTIO CYP1A2 p p
Tabmuus 3
e3yJIbTATH MPOTHO3YBaHHSI TOKCHYHOCTI cmoayk 1-5 cepBicom ProTox
P 1-5 ProTox II
1 2 3 4 5
JI/,, (Mr/kr) 3350 6700 3660 6700 5000
Knac Tokc. 5 6 5 6 5
[emaToTOKCUYHICTh HeaktuBna |HeaktuBna |HeaktuBna |HeaktuBHa |AxTHBHa
HeiipoTokcnuHicTh HeaxtnBHa |HeaktnBHa |HeaktuBHa | AKTHBHa AKTHBHa
HedpoTokcuuHicTh HeaktuBHa | AKTUBHA AKTUBHA AKTHBHA AKTUBHa
Pecnipatopna HeaxtuBna |HeaktuBHa |HeaktuBHa |AKTHBHa AKTHBHa
TOKCUYHICTb
T KapmioTokcHuHICTh HeaxktnBua |HeaxtmBoa |HeaktmBoa |HeaktuBna |HeaktuBHaA
TgII?CHqHOCTi IMyHOTOKCHYHICTB HeaktnBHa |HeaktuBHa |HeaktuBHa | AKTHBHA HeakxtuBHa
MyTareHHICTh AKTHBHa AKTHBHa HeaxtnBHa |HeaktuBHa | AKTHBHA
1M TOTOKCUYHICTH Heaxktnena |HeaktuBra |HeaktmBHa |HeaktmBHa |AKTHBHA
EKOTOKCHYHICTP HeaxkrtuBna |HeaxktuBna |HeakxtuBHa |HeaktuBHa | AxkTuBHa
KriniuHa TOKCHYHICTH | AKTHBHA AKTHBHA AKTHBHA HeaktnBHa | AKTHBHA
Hyrpurusna HeaxrtuBna |HeaxrtuBna |HeaxtuBHa |HeaktuBHa |AxTuBHa
TOKCHYHICTb
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HaliMeH11 TOKCHYHUMHU BUSIBUJIMCS CIIOJIYKH
2 ta 4 (LDso = 6700 mr/kr, VI kinac), Toai sik
JUISL IHIOUX CIIOJIYK XapaKTepHI JEm0 HUKYI
3HaueHHs LDso (V kiac). Ananiz npodinro
opraHocrnenudigHoi TOKCHMYHOCTI TOKa3asB,
L0 HE(POTOKCHYHICTH MPOTHO3YETHCS IS
OLIBIIOCTI I[OCJIII[)KYBaHI/IX cnonyk (2-5),
TOAI SIK HEHPOTOKCHYHICTB 1 pecIiparopHa
TOKCUYHICTh XapaKTEepHI MEePEBaXKHO MAJisi CIIO-
ayk 4 1 5. MyTareHHUH MOTEHIial BHSBICHO
s crionyk 1,2 ta S.

Oco6nuBOi yBarum 3acilyroBy€ CHOJIyKa 5,
sgKa JEMOHCTPY€ HAWIIMPUIUKU CIEKTP IIpo-
THO30BaHUX TOKCHYHUX €(EKTiB, BKIIOUAIOUH
remaro-, HeWpo-, Hedpo- Ta pecmiparopHy
TOKCHYHICTh, @ TaKOX LMTOTOKCHYHICTh
1 eKOTOKCUYHICT.

4. O0roBopeHHst

OtpumaHi pesyibraTd CBiA4arh, 1O (yHK-
LIOHAJIbHO-3aMILICHI  TOXIAHI ~ AHTPAaXIHOHIB
XapaKTepU3YIOThCS PI3HUMH (DI3UKO-XIMIYHUMHU
Ta ()apMaKOKIHETUYHUMH BIIACTUBOCTSAMH, IO
BU3HAUAIOThCSI  CTYNEHEM (I)yHKL[lOHaJIBHOFO
3aMilIeHHs Ta NOJSPHICTIO Moneky. [linBureni
3HaueHHs TPSA st cnonyk 2—4 KOpemoioTh 13
HU3BKOIO FaCTPOIHTECTHHAIBHOIO abcopO1Ii€to Ta
01010CTyMHICTIO, TOAI K cronyku 1 1 5 nemon-
CTPYIOTh OUIBII CHPUATIMBUN OanaHC MOJISp-
HOCTI Ta JINO(UILHOCTI.

lopy1ieHHsT eMIIPUYHUX [PaBHII JIKOIOI0-
HOCTI /1715 CHOJYKHU 4 y3rOJKYEThCA 3 11 BUCOKOIO
MOJIEKYJIIPHOIO MacOI0, 3HAYHOIO MOJISIPHICTIO Ta
HECHPUATIUBUMHU (I)apMaKOKlHeTI/I‘-IHI/IMI/I napa-
MeTpamu. HatomicTh BiAMOBIAHICT cionykK 1 Ta
5 OCHOBHMM KpHUTEpisAM JIKONOAIOHOCTI BKa3ye
Ha X TEPCIEKTUBHICTh 5K BHXIIHAX CTPYKTYP
JUISL IOZ@IBIIOT ONITUMI3ALI.

Bcranosnena B3aemogis crionyk 1-3 3 GPCR-
peuentopamy, 30kpema P2Y12 ta P2Y1, moxe
CBIMYMTH PO MOTCHUIHHY aHTHAarperaHTHy
aKTHBHICTh JIOCII/KYBaHUX CIOIYyK. HasBHICTB
MIIICHEH, OB’ I3aHUX 13 PETYIALIEI0 CYTUHHOTO
tonycy (EDNRA, EDNRB), no3Bosnsie npuy-
CTHTH MOXIMBUI BIUIMB Ha KapiOBACKY/ISPHY
cucreMy. BusiBiieHHs B3aeMonii 3 pepmeHTamu,
3aJIy4CHUMH 10 METabOJIYHUX IIPOLECIB, MOXKE
CBIAYUTH MPO MOTCHUIHHUHA BIUIMB CIIOIYK Ha
€HepreTUYHUN OOMIH KIIITHH.

Jns cnionyku 4 cepel MOTSHIIMHUX OiTKiB
nepeBaxkarothb Kinazu (MAP2K 1, CHEK2,FLT3),
a TakoX (PepMEHTH, MOB’s[3aHi 3 POLIECAMU CHH-
tezy JJHK Tta perymsuii xinituaHoro nukiy. Lle
MOXE BKa3yBaTH Ha MOMJIMBY CIPSIMOBaHICTb
CIIOJIyKH Ha NpoiidepaTvBHI IPOLECH, OIHAK
TaKi pe3yJIbTaTH MAIOTh BUKIIFOYHO MIOTCTHYHUH
XapakTep 1 moTpeOyIoTh MOJANIBIION0 €KCIepu-
MEHTAJILHOTO IMiITBEPPKEHHS.

BigcyTHiCTh  y3TrOPKEHOTO  TapreTHOro
npodiIo 17 CHOIYKH S5 MOXE CBIJUUTH PO
CTPYKTypHY HOBHU3HY CIOJNYKH a0o0 i HHU3BbKY
noAIOHICTh 10 BiIOMHUX O10JIOTIYHO AKTMBHUX
MOJIEKYII.

Bapro BlI3HAYUTH, 110 a(iHHICTH
auTpaxiHoniB 10 GPCR-onocepeakoBanux
CUTHAJIbHUX HUISAXIB IIEBHOIO MipoIo
MTBEPIUKY ETHCS EKCIIEpPUMEHTATbHUMHU
IaHUMH, 3rigHOo 3 sgkuMu  G-OlIkd 6epyTL
y4acTb y peryisuii OGlocHHTE3y aHTPaxiHOHIB
y Rubia tinctorum L. yepe3 axrtuBauito PLC/
PKC, PI3K, MAPK Tta Ca%*"-3aJ1e:KHUX CUTHAIIb-
Hux KackaziBs. IToka3zano, mo aronictd G-O1IKiB
iHI[yKYIOTL HAKOIUYECHHSI aHTpaxiHOHiB TOAI 5K
ix 1Hri6iTopu OGMOKYIOTH IIei edeKT, 1o BKa3ye
Ha yyacTb G-O110K-3a1eXKHOI TpaHCAYKIii CHr-
Hamy [11].

3arajioM, OTpHUMaHi pesyibraru CBiuaTh
PO BIJHOCHO CHPUATINBHI NPOQLIL rocTpoi
TOKCUYHOCTI JIOCII/PKYBaHUX CIIOJIYK, OJHAK
HAsIBHICTb  OKPEMHUX BI/IIliB HOTeHuiﬁHoi'
TOKCHYHOCTI 00IPYHTOBYE NOUUIBHICTD MOAAIIb-
IIHX EKCHICPUMCHTAIBHUX IOCIILKCHD i1 Vilro
Ta in Vivo A7 MiATBEPIKEHHS iX 0€3MeYHOCTI.

5. BucHOBKH

3a pesynbTaraMu KOMIUIEKCHOTO in silico
aHajli3y, WO BKIOYAB OLIHKY (I3HKO-XIMIYHHX
napametpiB, ADME-xapakrepucTuk, ¢hapmako-
KIHETHYHUX BJIACTUBOCTEH 1 MOKA3HUKIB JIKOMO-
JiOHOCTI, @ TAKOK HMOBIPHUX MEXaHi3MiB (hapma-
KOJIOT1YHOI /1ii, BCTAHOBIICHO, 110 JTOCIIIXKYBaHi
CHOIYKH XapaKTepPHU3YIOThCS IEPCIEKTUBHUM
OionoriuauM npodinem. Otpumani pe3yib-
TaTu 06rpyHTOBy10TL MOLIIBHICTE ITOJAJIBIINAX
NOIMOICHUX [OCIIUKEHb (byHKLUOHaHBOBaHHx
MOX1THUX aHTPAXiHOHY SIK HOTEHLIHHUX JIKOMO-
TIOHHMX MOJIEKY.

IlepciekTHBH NOAAJNBIIMX JOCTiIKeHb.
Otpumani in silico pe3ynbTatd CTBOPIOIOTH
HIATPYHTS. 71 TOAAJBIIOTO EKCIIEpUMEHTAalb-
HOTO TMiJTBEP/KCHHS O10JI0TIYHOI aKTHBHOCTI
(GYHKIIOHATBFHO-3aMIIIEHUX TOXITHUX aHTpa-
xiHOHY. IlepcrieKTUBHUM € MPOBEACHHS in Vitro
JOCHDKeHb JUIsl  Balifamii MpOrHO30BaHMUX
MOJIEKYJSIPHUX MimieHed. JloUibHUM € TaKoX
CTPYKTypHE BJOCKOHAJCHHS CIIONYK 3 METOIO
nokpameHs ix ADME-npodinro Ta 3HIKEHHS
HOJISIPHOCTI JJIs MIABUILIIEHHS 01010CTYITHOCTI.

Oo0Me:xxeHHsT JocaimkeHHs. JlOCTiKCHHS
0a3yeTbcs BUKIIIOYHO Ha in silico miaxonax, 1o
00MeXye MOXKIIHMBICTh MPSMOTO EKCTPAaIoio-
BaHHs pe3yjbTaTiB Ha Ol0JIOTIYHI CHUCTEMHU in
Vivo. HporH03OBaHi HOKa3HUKHA JIiKOHOI[i6HOCTi
TOKCHYHOCTI Ta TAPTeTHOI B3aEMOAIT MatoTh HMO-
BIPHICHHI Xapakrep 1 MoTpedyrOTh eKCIepPUMEH-
TaJbHOTO MiATBEPKEHHA. Takok 0OMeKeHHSIM
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€ 3aNeXKHICTh pe3ylnbTariB BiJl JOCTYIHHUX
HaBuaJIbHUX BHOIpoK anroputmiB SwissADME,
SwissTargetPrediction Ta ProTox-II.

KounduiixT inTepeciB
ABTOpU JEKIAPYIOTh BIJICYTHICTH KOH(MIIKTY
1HTEpeciB.

BuKopHCTAHHS IITY4YHOIO iHTEIEKTY

VY mpoueci MiJIrOTOBKM POOOTH €JIeMEHTH
LITyYHOTO 1HTEJIEKTY BUKOPUCTOBYBAJMCS JIJIs
JIOTIOMDXKHOTO pe/aryBaHHs HAayKOBOTO TEKCTY.
HITy4yHuii iHTENEKT HEe 3aCTOCOBYBABCS 1J1s FeHe-
pauii IEpBUHHUX HAYKOBHMX [IAHHX, PO3PaXyHKiB
abo OTPUMAHHSI Pe3YJIBTATIB in silico aHaisy, sxi
OyJn BUKOHAHI 13 BUKOPHCTAHHSM CIIeLliali30Ba-
HUX BeO-pecypciB Ta iIHCTPYMEHTIB.

IlepBuHHI xaHi Ta MaTepiaan

[lepBuHHI AaHi JOCHITKEHHS Oyld OTpH-
MaHi B pe3yabrari in silico anamizy ¢yHkmio-
HaJbHO-3aMIIIEHUX MOXITHUX aHTPAXiHOHY 13
BUKOpHCTaHHSIM  BeO-cepBiciB  SwissADME,
SwissTargetPrediction ta ProTox-II. Bxigaumu
Marepianamu OyiaM XIMI4HI CTPYKTypu JOCIHi-
mxyBaHux crnonyk (SMILES-dopmar). Yei pos-
paxyHkoBi mnoka3Hukd (ADME-napamertpu,

MPOTHO3 TOKCHYHOCTI Ta TapreTHI B3aeMOJIii)
0asyroTbCsl Ha pesylbrarax poOOTH 3a3HAYCHUX
JITOPUTMIYHKX IUIAT(GOPM 1 Oyln cucTeMaruso-
BaHi Ta NpOaHaJIi30BaHI aBTOPOM.

Inpopmanisi npo pinancyBanus

L1s pobGota Oyna miarpumana HarioHanbHUM
boHIOM nOCTiIKeHb YKPaiHU B MEKaX MPOEKTIB
Ne 2023.05/0021, 2025.02/0014, 2025.05/0026;
HAYKOBO-JOCTITHUM  (JIOCHIAHO-KOHCTPYKTOP-
cekuM) mpoektom Ne 0125U003375; Miunictep-
CTBOM OCBITH 1 HayKu YKpaiHu (peecTpauiiiHuii
Homep: 0125U001794), MinicTepcTBOM 0OXO-
pPOHU 3710pOB’sl YKpaiHu (peecTpaiiiiii HOMepHu:
0126U001771,0126U001827).
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Tapac, €pren JlyuxkeBuu, Anapiii JIo3uHCHKUIA
Casrocnas IlonoBkoBu.

30upaHHs Ta OIpalLOBaHHS AaHuX: Bacuib
IITynextok, Poman XoMma.

Hanucanns crarti: Poman Xoma, AHApiii
Jlo3uHChKMA.

PenaryBanHs Ta 3aTBCPIUKCHHS OCTAaTO4-
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CUCTEMHUM AHAJI3 CYYACHHUX NIAXOAIB
A0 PESUJIBEHTHOCTI AK IHTET'PATUBHOI XAPAKTEPUCTUKHA
MEHTAJIBHOTI'O 3JOPOB’A

[Monomapwosa JI. 1., €EBnoknmenko B. B., Hykop H. IT'.

SYSTEMIC ANALYSIS OF MODERN APPROACHES
TO RESILIENCE AS AN INTEGRATIVE CHARACTERISTIC
OF MENTAL HEALTH

Liliya Ponomaryova, Vladlena Yevdokymenko, Nataliia Tsukor

AHoTAaNisA

Axmyanvnicms. Cyyachi coyianvHi GUKIUKY, 30KpeMa 2100aNbHI KPU3U, BiliCbKO8I KOHPIKMU Mad eKOHOMIYHA
HecmaoibHiCb, aKmMyanizyioms npoonemy 30epexceHHs MEHMANbHO20 300p08 s HaceNeHHs. Y YboMy KOHmeKcmi
0C0ONUB020 3HAUEHHS HAOYBAE (PeHOMEH PE3UTLEHMHOCIMI K 30AMHOCI 0COOUCMOCTMIE e(heKmMUBHO a0anmyeamiucs
0o cmpecosux enaugie ma gionoeniosamucs nicis Hux. Mema 0ocnioycenna. 1Ipogedenns KOMNIEKCHO2O AHANIZY
CyHacHux nioxooie 00 pe3unbEHMHOCMI, BU3HAYEHHS il poli Yy CMpYyKmypi MeHmanibHo2o 300pos’s. Mamepianu
ma memoou. Y pobomi suxopucmaHuii meopemuyHull aHai3 HAYKOGUX Odicepen, Memoou cucmemamusayii ma
V3a2aNbHeHHs CYyYACHUX Konyenyin. [{ns oyinKu enaugy 308HiuHix gaxkmopis npogedeno PESTLE-ananis, ona eu-
BHAUEHHSI CUIbHUX I CIAOKUX CMOPIH CYYACHUX NIOX00I8 00 PE3UNbEHMHOCMI, A MAKOIC MONCIUBOCTEN | 3A2PO3
ix peanizayii euxopucmosgysagcs SWOT-ananis. Pesynomamu. Bcmanogneno, wo cyuacHi nioxoou 00 po3ymiHHs
PE3UTLEHMHOCIE eBOMIOYIORY8ANU IO il MPAKMYSAHHS K CMAOLIbHOI 0cOOUCMICHOT pucu 00 6a2amopieHes020
OUHAMIYHO20 NPOYecy, U0 POPMYEMbCI Y 83AEMOOTT OI0N02IUHUX, NCUXONO2THHUX | COYLATLHUX YUHHUKIG Y MeNCax
bioncuxocoyianvroi napaouemu. Pe3unbeHmHicms 6UKOHYE CUCEMOYMBOPIOBANIbHY (yHKYiIIO0, 3abe3neuyrouu 83de-
MOOII0 KOSHIMUBHUX, eMOYIUHUX [ COUIANbHUX KOMNOHEHMIS, BUSHAYAIOYYU 30AMHICMb 00 A0anmayii it BIOHOGIEHHS 8
YMOBAX CMpecy, BUCIYRAIOHU THMeSPAMUBHOIO XAPAKMEePUCMUKOI0 MEHMAIbHO20 300pos . Inmeepayis PESTLE-
ma SWOT-ananizy 0oseonuira cgopmysamu yinichy mMooensb, wo niomeepoNtCcye 3ANeHCHICMb eeKmuUeHOCmi iH-
mepeenyitl 8i0 YPAxXye8aHHsa COYIANbHUX OemepMiHaHm i YM0o8 maxpocepedosuwya. OOIPYHMOBAHO HeoOXiOHicmb
BNPOBAONCEHHS. KOMNLEKCHUX, MINCOUCYUNTTHAPHUX | CIAHOAPMU308AHUX NIOX00I8 00 PO3GUMK) De3UTbEHMHOCTI
8 cucmemi 2pomadcvko2o 300pos s.

Knrwuosi cnoea: pesunvenmuicmvb, MeHmanvbHe 300p08’s,  adanmayis, —IHmezpamueHui  nioxio,
OioncuxocouiajJbHa MOIENb, 2POMAOCHKE 300P08 5.

Abstract

Introduction. Contemporary social challenges, including global crises, armed conflicts, and economic instability,
highlight the importance of preserving population mental health. In this context, the concept of resilience has gained
particular significance as the ability of an individual to effectively adapt to stressors and recover from adverse
experiences. Objective. To conduct a comprehensive analysis of modern approaches to resilience and determine
its role within the structure of mental health. Materials and methods. The study employed a theoretical analysis
of scientific sources, as well as methods of systematization and synthesis of contemporary concepts. A PESTLE
analysis was conducted to assess the impact of external factors, while a SWOT analysis was used to identify the
strengths and weaknesses of modern approaches to resilience, as well as opportunities and threats related to their
implementation. Results. It was established that modern approaches to understanding resilience have evolved from
viewing it as a stable personal trait to a multilevel dynamic process formed through the interaction of biological,
psychological, and social factors within the biopsychosocial paradigm. Resilience performs a system-forming role
by ensuring the interaction of cognitive, emotional, and social components, determining the capacity for adaptation
and recovery in the face of stress, and acting as an integrative characteristic of mental health. The integration of
PESTLE and SWOT analyses made it possible to develop a comprehensive model, confirming that the effectiveness
of interventions depends on consideration of social determinants and macro-environmental determinants. The
necessity of implementing comprehensive, interdisciplinary, and standardized approaches to resilience development
within the public health system has been substantiated.

Key words: resilience, mental health, adaptation, integrative approach, biopsychosocial model, public health.
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1. Beryn

VY cydyacHux ymoBax ro0aibHUX TpaHchop-
Malriiii, coIiaabHO-CKOHOMIYHOT HECTaOIBHOCTI,
TPUBAJIMX KPU30BUX CHTyallili, BOEHHUX KOH-
¢GuikTiB Ta MaHAeMid, mpobiema 30epeKeHHS
MEHTAJIbHOTO ~ 3110pOB’sl  HalyBae 0COOIMBOL
akryanbHOCTI. IlifBHUIIEHNH piBEeHb cTpecy,
HEBHM3HAYCHICTh Ta BIUIMB TPABMATUYHUX MOAIN
CIPUYMHSIOTE 3POCTAHHA IOMMPEHOCTI TCH-
XIYHUX 1 TOBEIIHKOBUX PO3JAIIB, IO CTBOPIOE
3HaUHE HABAaHTAKEHHSI Ha CUCTEMY OXOPOHH
310poB’s. [3, 19, 23, 28]. Came pe3nIbEHTHICTD
PO3IIISAAAETCS K OIMH 13 KIFOYOBHX (haKTopiB,
10 3a0e3Meuye 31aTHICTh 0COOMCTOCTI Ta CITiJThb-
HOTH MPOTHCTOSTH HECHPHUATIMBUM YMOBaM,
aIanTyBaTUCS 10 HUX 1 BiTHOBJIIOBATUCS MiCHS
HETaTUBHUX BIUIMBIB. [24, 26]. CyuacHi HayKoBi
Mi/IXO[Y TPAKTYIOTh PE3UIIBEHTHICTb HE 5K CTa-
THYHY PHCY, a SIK OaraTOBUMIpHHH 1 IMHAMIYHAH
npoIiec, SKUii (OPMYETHCS B PE3YIIBTATI B3aEMO-
nii 6araTbOX YMHHHKIB, IO TMiAKPECIOe HEoo-
X1IHICTh KOMITJIEKCHOTO aHami3y ii JeTepMiHAHT
[2, 12].

Ichye norpeba iHTerpawii pi3HUX TEOPETHY-
HUX MiIXOMIB JO PO3YMIHHS PE3WILEHTHOCTI
3 ypaxyBaHHAM BIUIMBY MAaKpOCEPEIOBHINA Ha
(popmyBaHHs ajanTaLifHOrO NOTEHLaNy 0CO-
Gucrocti Ta cycninbersa [18]. Tomy e nowinb-
HUM BUKOPHUCTaHHs IHCTPYMEHTIB CTPATEri4HOrO
ananisy, sokpema PESTLE- ta SWOT-anaunisy,
AKI  JIO3BOJISIFOTH  TIO€JIHATH OLUHKY 30BHIll-
HIX JICTEPMIHAHT 13 BHYTpILIHIMM XapakTe-
PUCTHKaMHU Cy4YaCHHMX IMIiIXOAIB JO PO3BUTKY
PE3UITLEHTHOCTI.

AKTyaJIbHICTb JOCII/UKEHHS] 3yMOBJICHA HE00-
XiIHICTIO (POPMyBaHHS IHTErPATHBHOI aHAIITHY-
HOi MoJIeni, 1o TOE/THye pi3H1 piBHI BIUIMBY Ha
MEHTAJIbHE 370POB’S Ta JO3BOJISE KOMIUICKCHO
OLIHATH POIb PE3HIBEHTHOCTI SIK OCHOBHOTO
pecypey IHAMBILaIbHOT Ta MOMYJISIUIHHOT CTIH-
KOCTI B YMOBAaX Cy4aCHHX BUKJIHKIB.

2. Metoro jociizKeHHst Gyio MPOBEICHHS
CHCTEMHOTO aHalli3y Cy4YaCHHX IIXOXIB JI0
p€3I/IJIB€HTHOCTl Ta BU3HAYCHH ii pomni y cTpyk-
TYpi MEHTAJILHOTO 30POB’sl.

3. Marepiaau Ta MmeTonun

MeTomonoriuny OCHOBY JOCIIPKEHHSI CTa-
HOBWJIM METOJIU TEOPETUYHOTO aHaTi3y HayKo-
BUX JDKEpeN, CUCTeMaTu3allii Ta y3arajabHCHHS
Cy4aCHMX KOHIEMI[iA 13 METOI BHUSBICHHS Ta
CTPYKTYPYBAaHHSI OCHOBHHX HAyKOBHX IIIXOZIB
0 PE3MILEHTHOCTI. [IpoBEACHO MOPIBHSIIB-
HUW aHami3 Mojeien pe3I/IJIB€HTHOCT1 3 OLlH-
KOO X HayKoBOi Ta MpPAakTHYHOI 3HAYYIIOCTI
y Mexkax 1HT€I‘paTI/IBHOFO X0y 0 MEHTAIb-
HOTO 370pOB’s. [[Jisl OLIHKYM BIUIMBY 30BHINIHIX

MOJIITUYHUX, CKOHOMIYHUX, COI[IaJIbHUX, TEXHO-
JIOT1YHUX, MPABOBHX Ta EKOJOTIYHUX (haKTOPIB
NPOBEJICHO PESTLE-anani3z. [Ins BU3HAYCHHS
CHJIBHUX 1 CJIAOKUX CTOPIH Cy4aCHHX ITIAXO/IB /10
(popMyBaHH;I PE3HIIBEHTHOCTI, @ TAKOXK MOXKIIH-
BOCTEH 1 3arpo3 ix peasnisaiii BUKOPHCTOBYBABCS
SWOT-anaini3. Merto| y3arajJbHeHHs Ta CUHTE3Y
3aCTOCOBaHMNA a1 (OpPMyBaHHS 1HTETPOBAHOT
ananituanoi moaeni PESTLE-SWOT anamnisis.

4. Pe3yabTaT T2 00rOBOpEeHHS

Amnanis ,Z[OCHLH)KCHL II0Ka3aB, IO IOHATTS
PE3HIIBEHTHOCTI CBO.HIOI_IIOHyBaJIO BIJl BY3bKOTO
PO3YMIHHs IHMBIlyaJbHOI CTIHKOCTI 10 KOMII-
JIEKCHOTO 06araropiBHeBOro ()eHOMEHa, Bijl TpakK-
TYBAHHS PE3HIIbEHTHOCTI SIK CTAOLIBHOT PHCH 110
ii pO3yMiHHS K JMHAMIYHOTO nmpouecy ajan-
tanii. BcranoBneHo, 1110 cyyacHHii eTam xapak-
TEPU3YETHCS  IHTEIPALi€0  PI3HUX HAYKOBHX
MiIXOAIB 1 MEPEXOOM JI0 CUCTEMHOIO OaueHHs
PE3UITBLEHTHOCTI [2 24].

Y Mexax TpedToBOro miaxomy (TpeiiToBa
MOJeJb) PE3UIbEHTHICTD PO3IIISAAETHCS K BiJl-
HOCHO cTabiIbHa 0COOMCTICHA XapaKTEePHCTHUKA,
1110 BU3HAYAETHCSI TAKUMH PHCAMHU, K ONITUMI3M,
CaMOKOHTPOJIb, eMOIIiliHa CTa0IIbHICTh Ta BIEB-
HEeHICTh y BiacHi edexruBHOCTI. OCHOBHHIA
AKIIEHT POOUTHCS HA 1HIUBITyalbHUX TICUXOJO-
TIYHUX BJIACTUBOCTAX K JETEPMIHAHTAX ajar-
tamii. OOMeXeHHIM Ii€] MOJENl € HEIOCTATHE
BpaxyBaHHs pOJIi COLIAJIbHOTO CEpelOBHIIA Ta
KOHTEKCTyaJlbHUX YMHHHKIB, IO BILIMBAIOTH HA
POSIBU PE3UILEHTHOCTI [15].

[MpouecyanbHuit WX (npouecyanLHa
MOJIEIIb) TPAKTye PC3HIIBEHTHICTD K JIMHAMIY-
HUI 1 GaraTopiBHEBUH MpOIEC B3aeMOJIl OCO-
oucrocti 3 cepenopuuieM. Bona mposBiseTses
yepe3 IMOCII0BHI eTall: OLIHKY CTPECcOBOL
chyauu Bn61p 1 3aCTOCYBAHHs KOIIHI-CTpare-
I, ajanTauiiHi 3MIHM Ta BIIHOBICHHS (yHK-
nionyBanHs. [linxin nmiakpeciroe ii MIHIKUBICTB,
PO3BHUTOK YIPOIOBXK JKUTTS Ta 3aJEKHICTH BiJ
JOCBiY, COLIaNbHOI MIATPUMKH  YMOB Cepe/l-
oBuuia [12].

Pecypcuuii miaxin (pecypcHa Mopenb pe3u-
JIBEHTHOCTI) (POKYCYETHCS HA CYKYIHOCTI BHY-
TPILUHIX 1 30BHILIHIX PECYPCIB, SKi 3a0e3MedyoTh
3IATHICTb 0COOUCTOCTI €PEKTHBHO CIIPABIATHCA
31 crpecoM. Jlo BHYTPIWHIX pecypeiB BiiHO-
CATH TICHXOJIOTI4HI, KOTHITHBHI Ta (i3i0JI0rT4Hi
XapaKTePUCTUKU, TOAl SK 30BHIIIHI pecypcH
BKJIIOYAIOTh COL{aJIbHY MiATPUMKY, €KOHOMIYHI
YMOBH Ta JOCTYN J0 MEIUYHUX 1 COI[iaIbHUX
nociyr. Y 1bOMY KOHTEKCTI PE3HIBEHTHICTH
BU3HAYAETHCA SIK 3/aTHICTh MOOLTI3yBaTH Ta
ONTUMAJIbHO BHUKOPUCTOBYBAaTH HAasBHI peCypcH
JUIS TIOJOJIaHHS CKJIAJHUX JKUTTEBUX CHUTyaIlil

[6, 251.
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ExonoriyHuii mizxiz (exoaori14a Mozess) pos-
IJIS1A€ PE3UIBEHTHICTD SIK PE3yNIBTAT B3a€MOMIL
pI3HUX PIBHIB (DyHKL[IOHYBAHHS - BiJ IHIMBiTY-
aJbHOTO 110 CYCHIHBHOFO Bin minkpecitoe ponb
ciM’i, COLiaJIbHUX 3B’SI3KIB, KYJIBTYPHHX HOPM
i CyCHlJILHI/IX IHCTUTYLIH Y q)opMyBaHHl ajanra-
UIHHOrO moTeHLjay. Y Wil MOIesi Pe3nsIbeHT-
HICTb Ma€ KOJICKTUBHMH BUMID i PO3IIANAETECS
SIK XapaKTEepUCTUKA HE JIUILE 1HAUBIA, a U CIILIb-
HOTH, III0 OCOOJIMBO BRKIMBO LIS JIOCIIIIKEHD
y c<bep1 IPOMaJICHKOro 310poB’s [9, 18].

[aTerparuBHMi miaXina (610ncnxoc0u1anbﬂa
MoJesIb) 00’€/IHy€e OCHOBHI IIOJIOXEHHS I10Ie-
PeIHIX TXOMIB 1 PO3IIAAE PESHITLEHTHICTD SIK
pe3ynbTar B3aeMojii 010710T1YHHUX, ICHUXOJIOTIY-
HUX 1 COlllaJbHUX YMHHHUKIB. Blojoriudai mexa-
HI3MHU BKJIIOYAIOTh HEHpO(Di310I0TiuHI MpoLecH
ajanTarii, IICUXOJOrIYHl - KOTHITUBHI Ta €MO-
1i{H1 POIIECH, a COLliabHi - BILTUB CEpEIOBUIIA
Ta MDKOCOOHMCTICHUX B3aeMmomiid. Taxkui migxifg
JI03BOJIsI€ HAUOLIBIIT TOBHO BiI[O6pa31/ITI/I CKJIQJIHY
IIPUPOY PE3HIIBEHTHOCTI Ta 1i poib y 3abesre-
YEeHHI MEHTAJIBHOTO 37I0POB’s, OCKUIBKU Bpaxo-
By€e 0ararOBUMIpHICTh JIIOACHKOTO (YHKIIOHY-
BaHHi [4, 16].

3riJHO Cy4acHUM HayKOBHMM IiAX0AaM, pe3u-
JBEHTHICTh € IHTETPATUBHUM MEXaHi3MOM, 110
3abe3mnedye B3a€MOJII0 KOTHITUBHHX, €MOIIiii-
HUX 1 COLaJIbHUX KOMIIOHEHTIB MEHTaJIbHOI'O
300pOB’sl Ta BimoOpaxkae i1 OaraToBHUMIipHUH,
MYJIBTHAMMCHCIHHUI Xapakrep. BoHa dyHKui-
OHYE HE ISOHLOBaHO a uepes CKIAJHy CHCTEMY
B3a€MO3B’SI3KIB MK ICUXIYHUMHU IpOILecaMHu
Ta colialbHUM KoHTekcToM [16, 21]. Korwi-
THBHHH KOMIIOHCHT BU3HAYAE aalITUBHY iHTep-
peTauiio MO 1 BILIMBA€E HA EMOLIIHI peaKuil
Ta MOBEAIHKOBI crparerii. CaMOe(EeKTHBHICTD
1 KOTHITMBHA IHYYKICTb BUCTYNAKOTh MEIiaTo-
pamMu MiX CTpecoM 1 NCHXOJOTiYHMM Onaro-
nonyydsiM, 3a0es3nedyroun Oulbil e(eKTHBHE
MOJOJIAHHS TPyAHOUIIB [22].

EmouiiiHnii KOMIOHEHT TICHO OB’ S3aHUMN
13 KOTHITMBHHM 4epe3 MEXaHI3MU eMOIiHHOL
perymsiuii.  Pe3MJIBEHTHICTH  OMOCEPEIKOBYE
B3a€MO3B’SI30K MDK EMOL[IMHUM 1HTEIEKTOM
1 3aJI0BOJICHICTIO XHUTTSAM, 3HIKYIOUH pPIBEHb
CIPUIHSATOrO CTPECY L0 CBIAYUTH PO POIIb KOT-
HITUBHOI 0OpoOkHM y cTabimizamii emouiiiHoro
crany [20, 21].

@opMyBaHHS  PE3WJIBEHTHOCTI  3HAYHOIO
MIpPOI0 3YMOBJIOETHCS BIUIMBOM  COLIAJIBHUX
JIeTepMIHAHT, 30KpeMa pIBHEM OCBITH, COILli-
aJIbHO-€KOHOMIYHMM CTaTyCcoM, JOCTYIIOM [0
MEAWYHUX 1 COLIaJbHUX TMOCIYT, HAasBHICTIO
1 AKICTIO COLIANbHOI MIATPUMKH Ta KyJIbTYPHUM
KOHTEKCTOM, SIKMI (hOpMY€ YSIBICHHS IIPO CTpa-
Teril MOJ0aHHs TPYIHOLLB, HOPMHU IOBEIIHKH
Ta COCOOU pearyBaHHs Ha KpU30Bi cutyauii [25,

27]. 3a3HaueHi YMHHUKH BILTUBAIOTH HE JIMIIE HA
IHAMBITyaJbHUNA PpIBEHb PE3UIBEHTHOCTI, aje
M BU3HAYAIOTH IMOTEHI[IAJI CIUILHOT IO ajalra-
mii Ta BiTHOBICHHS. CouianLHHﬁ KOMIIOHEHT
BUCTYIA€ BAYKJIMBUM 30BHIIIHIM pecypeoM, AKHid
MOCUJIIOE JTi10 KOTHITUBHHX 1 eMOLIIMHUX MEXaH13-
MmiB. CouianbHa MiATPUMKA Ta MIXKOCOOUCTICHI
3B’A3KH HE JIMIIE MPSAMO BIUTUBAIOTH HA IICUX1UYHE
31I0pOB’sl, Al i OMOCEPEAKOBYIOTh 3B SI30K MIXK
PE3HUIIbEHTHICTIO Ta PIBHEM TPUBOTH, z[enpecu Ta
cTpecy, GpopMmyroun ckiagHi Memaulmn Mozerni
BIUIMBY Ha MEHTAJIbHE 37I0POB’S Ta BUCTYMAIOUH
B3aeMOZONOBHIOKUMMH  hakropamu [10, 17].
Ha piBHI CHiJIBHOT 1HTErparis 11X KOMIOHEHTIB
Ha0yBa€e MyJIBTHCHCTEMHOTO XapakTepy, 0XO-
TUTIOI0YH IHI[I/IBl,Z[ya.IILHl CIMEiiHI Ta CyCILIbHI
piBHI, Jie COLialIbHI 3B’SI3KH, KyJIbTYPHI peCypcH
Ta IHCTUTYUIHHA MATPUMKA BU3HAYAIOTH eeK-
THUBHICTB afanTariii [16]. B YKpa1H1 Li¢ IPOsIBILs-
€TbCsl y (PEHOMEH1 KOJICKTHUBHOI PE3UIILEHTHOCTI,
Jie coLjaibHa 3ryPTOBAHICTb 1 CHUIBHI LIHHOCTI
CHPUSIOTH MOIOJAHHIO KPU30BUX BILIMBIB BiltHU
[1,5].

Pe3nibeHTHICTD € OCHOBHAM dakropom 30e-
PEKCHHS MCHTATILHOTO 310POB’ B yMOBaX TPH-
BAJIOTO CTpECy, 30Kpema IIiJ| yac BiliHH, 3HU-
KYIOUM PU3UK PO3BUTKY ICHUXIUYHUX PO3JIAMdIB
1 MATPUMYIOYH TICHUXOJIOTIUHE OJIaromoiyydys.
Bona Bu3Hauae 3MaTHICTH OCOOMCTOCTI edek-
TUBHO pearyBaTH Ha CTPECOBI BIUIMBH, aJalTy-
BaTHCSI IO 3MiH 1 BIIHOBITIOBATHCS MICIsI KPU30-
BUX cuTyalii [7, 19]. Y Mexax iHTerpaTuBHOTO
HiAXO0y PE3WIBLEHTHICTh PO3IVISIAETHCS SIK CHC-
TEMOYTBOPIOBAJIbHUN MEXaHI3M, 110 3a0e3Medye
Y3rOKEHY B3a€EMOJII0 KOMIIOHEHTIB MEHTallb-
HOTO 3/J0pOB’sl, IIOEAHYIOYN BHYTPILIHI pecypcu
3 BIUTMBAMM 30BHIIIHBOTO CEPEOBHUIIA TA CIPU-
SI0YM aJaNTUBHOCTI W CTaOUIBHOCTI MICUXIYHOTO
¢bynkuionyBanns [16, 18].

Po3mmpenHss 6i0MCUX0COIiaTbHOTO MiAXO0AY
MoxuBe yepe3 3actocyBanHs PESTLE-ananizy
SK IHCTPYMEHTY OIIIHKH MakpocepenoBuila. Bin
JI03BOJISIE CUCTEMAaTHU3yBaTH 30BHILIHI JeTepMi-
HaHTU (HOPMYBaHHS PE3HIBEHTHOCTI SIK KOMIIO-
HCHTA MEHTAJIBHOTO Ta IPOMAJICHKOTO 3/10pOB’s,
BUXOJSIYM 38 MEXKI IHIMBINYaJIbHOTO PIBHA, Bpa-
XOBYIOYH BIUIMB CYCIUIbHHX 1 IIOOAIBHUX 1IPO-
neciB. 3rilHo 3 CyYaCHUMH JOCIiKCHHSMH,
PE3HIIbEHTHICTD OPMYETBCS y B3AEMOAIT 1HIM-
BIJa 3 CCPEIOBHUILEM 1 3HAYHOKO MIPOO 3aJICHKHTH
BIl COLAIbHO-CKOHOMIYHOTO KOHTEKCTY, IIOJIi-
TUYHOI CTaOUIBHOCTI Ta JIOCTYMHOCTI pecypciB
nigrpumku [11, 16].

[MoniTuysni (I)aKTopI/I (Political) Bu3Haua-
I0Th lHCTI/ITyLIII/IHl YMOBHU CHUCTEMH ICUXIYHOTO
31J0pOB’sl, BKJIKOYAKOUN JOCTYIHICTb AONOMOIH,
HPIOPUTETHICTh BIAMOBIIHUX nporpam 1 cra-
OUTBHICTH CHCTEMH OXOPOHU 3710pOB’s1. B ymoBax
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Cy4acHUX KpHu3, 30KpeMa BOEHHHMX KOH(QIIKTIB,
JIepyKaBHA TIOJITHKA € K (AKTOPOM PH3HKY, TaK
i pecypcoM (opMyBaHHS iHIMBiTyalIbHOI Ta
KOJIEKTUBHOT pGSI/IJIB€HTHOCT1 [28].

Exonomiui gerepminanty (Economic) Bino-
Opa)karoTh BIUIMB MaTepialbHUX YMOB KUTTS Ha
NICUXIYHE 3/10pOB’S Ta aJlaTaliiHi MOXKJIUBOCTI
HacelneHHs. ExoHOMIYHA HeCTaOlabHICTh, 3HU-
KEHHS PIBHS JOXO/IB, 06Me>1<eHe (hiHaHCyBaHHsI
CHCTEMH OXOPOHH 3/10pOB’S aCOIUIOIOThCS 31
3POCTaHHAM ICHXOCMOLIHOIO HaBaHTAKCHHS,
TPUBOXHMX 1 JICIPECUBHUX PO3JIAIIB Ta 3HH-
KEHHSAM PE3UILEHTHOCTI. Bo;[Hoqac 1HBEeCTH-
uii y cdepy MCHTAILHOTO 310POB’S CHPUSIOTH
IOKPAIUCHHIO 5K 1HMBILyaJIbHOIO, TakK 1 CycC-
nigpHOTO OMaromomyyus [11].

Couianbhi dakropu (Social) € kirouoBUMH
AileTepMiHaHTaMu (POPMYBAHHSI peBI/IﬂbeHTHOCTl
OCKUIBKM CaMe 4epe3 COoLiajbHI 3B’S3KH pea-
J3YIOTECS MEXAHI3MHM IIATPUMKA Ta ajanTa-
uii. PiBeHb cOLIANBbHOI MIATPUMKH, COLIaIbHUN
Karitan (IoBipa Ta B3aeMOisl B TpoMa/ii), KyIb-
TYpPHI HOPMH, OCBITa Ta CTYNiHb CTHUIMaTH3allil
NCUXIYHUX PO3JIa1iB Oe3M0cepeIHbO BIUIMBAIOTh
Ha 3JIaTHICTh JI0 TIO/I0JIAaHHS CTPECOBUX CUTYAIlii
1 mATpUMaHHSA MEHTAIBHOTO Onaromnonyyyst [27].

Texunonoriuni unnuuky (Technological) Bino-
OpaskatoTh BIUIUB un(prBBauu Ha JOCTYIHICTh
1 SIKICTb ICUXIYHOI J0mOMOru. BHKopHCTaHHS
TeICMEIUIIHH, OHJIAaHH-TIATPOPM 1 MOOLTHHHIX
3aCTOCYHKIB PO3IUUPIOE MO)K.HI/IBOCTI OTpUMaHHS
T ATPUMKH MCHTAJILHOTO 3710pOB’s, CIIpHUs€ mep-
coHaui3amii IHTepBEHIIIN 1 3HUKYE 6ap €pH 3Bep-
HEHHs 3a J0NOMOror. BomHowac BaxJIMBUMH
3aJIMIIAIOTHCS IpodIeMy L(POBOI HEPIBHOCTI,
piBHS 1KM(POBOI PaMOTHOCTI Ta SKOCTI HaJJTAHUX
nocayr [14].

IIpaBoBe perymoBanus (Legal) popmye HOp-
MaTHBHO-IHCTHTYLIHHI YMOBH (I)yHKuloHyBaHH;I
CHUCTEMH IICUXIYHOTO 3JI0pOB’s, BH3HAYAIOUM
CTaHJApPTH HaJaHHs JONOMOIM, 3aXHCT IpaB
NALIEHTIB | MeXaHI3MH 3a0e311eueHHs KOH(ieH-
uiitHocti. EdexTrBHA npaBoBa 6a3a € BaXIJIMBOIO
NEPEeAyMOBOIO CTBOpPEHHS O€3Me4HOro cepen-
OBHINA, HEOOXIHOTO ISl MiATPUMKHU TICHUXOJIO-
rigHoi crabimpHOCTI [28].

Exonoriuni ¢akropu (Environmental), Bxio-
Yalouy BIUIMB KJIIMaTWYHUX 3MiH, ypOaHizamii Ta
HACTIJIKIB BOEHHHX JiH, q)opMyIOTb JI0/IaTKOBE
NICUXOEMOIIIHE HABAaHTAKEHHS Ta CIPUSIOTH
PO3BUTKY XpOHIYHOTO cTpecy. Lle, y cBoro uepry,
BIUIMBAE Ha afalTaliiiHl MEXaHI3MH T4 MOXKE 3HU-
’KYBaTH piBEHb PE3WILEHTHOCTI HaceneHHs [13].

Takum umHoM, 3acrocyBaHHs PESTLE-
aHayizy JIOMOBHIOE Cy4YaCHI ICHXOJIOTIYHI
MOJIeNIl Ta JIO3BOJIAE CHCTEMHO OXapaKTepH3y-
BaTH 30BHILIHI ()aKTOPH, 1110 BIUIMBAIOTH Ha (op-
MYBaHHS pe3WIbEHTHOCTI. OTpUMaHi pe3yJbTaTi

HiATBEP/UKYIOTh, 110 pe3I/IJIB€HTHiCTL € Oararo-
piBHEBUM (beHOMeHOM KU (POPMY€ETHCS BHA-
CIIIOK  CKJIQ/IHOT  B3a€MOJIl  IHJMBINyalIbHUX
pecypciB 1 MakpOCOIaJIbHUX JAETEPMiHAHT, IO
BU3HAUAIOTh CTaH MEHTAJIBHOIO Ta TIpoMal-
CBKOTO 37I0pOB’Sl.

Yy Mexax JOCHIDKEHHS MIPOBEICHO
SWOT-anami3, Sk I03BOJIHUB CHCTEMHO OIli-
HUTH BHYTPILIHI XapaKTePUCTUKH Cy4aCHUX M-
XOZIB 10 (hOPMYBaHHS PE3HIIbEHTHOCTI, BU3HA-
YUTU IX CHJIbHI Ta clIabKi CTOPOHH, a TaKOXK
30BHIIIHI MOXKJIUBOCTI i 3arpo3u BIPOBAHKEHHS
y MPaKTHKY.

CuunbHi CTOPOHH (Strengths) cyyacHux mixxo-
JiB MOJISATAIOTH Y 1X IHTETPAaTUBHOCTI Ta HAyKOBiH
OOIPYHTOBAHOCTI. Pe3WJIbEHTHICTH poO3IIsLaa-
€TbCsl K OaraTroBUMIpHUI (PEHOMEH, 110 Gopmy-
€TbCsL B MEXax O10IICHXOCOLIaIbHOI MOzieni, sKa
MO€EHYE TICUXOJIOTI4HI, COLIaIbHI Ta 610JI0T14HI
yuHHUKHY [4, 16]. BaxxninBoro nepeBaroro € HasiB-
HICTb J0Ka30BOi 0a3u e(EeKTUBHOCTI OCHOBHHX
IHTEPBEHL{IH, 30KpeMa KOTHITHBHO-IIOBE/IHKO-
BHUX HlIlXOI[lB 1 MpakTUK ycBimomieHocTi [12].
Kpim Toro, 1i miAxoau XapakTepu3yrThCs MyJlb-
TUAUCIUIUTIHAPHICTIO, 1[0 3a0e3neuye KOMII-
JICKCHUHM BIUIMB Ha Pi3HI aClEeKTH MEHTaJIbHOIO
31[op013’51 Ta MOXKJIMBICTH 1X afanTaiii 10 pi3HUX
LIbOBUX TPYI HacedeHHs [25].

BOI[HO‘-IaC cnabki - croponn  (Weaknesses)
OB’s3aH1 3 HU3KOK KOHLENTYalbHUX 1 MpaK-
TUYHUX OOMEKEeHb. 30KpeMa, BIICYTHICTb YHi(i-
KOBAaHOTO BH3HAYECHHS PE3UIILEHTHOCTI YCKJIaJ-
HIOE CTAH/IAPTU3ALLIIO0 HOCII/DKCHD HOpiBHHHHH
pe3ynbTaris, a 3Ha4Ha BapiaTMBHICTb METOAIB il
OLHKH 3HMXKY€E BAJlJHICTh OTPUMAHHUX HaHMX.
JlonatkoBoro mpoOsieMOI0 € HepiBHOMIpHUI
JOCTYI JI0 TICUXOCOLIabHUX 1HTEPBEHIIIi, 0CO-
0:11BO B yMOBax 0OMEXEHHX pecypciB abo KpH-
30BUX cutyamiii [28]. Takoxk cnifg BiA3HAYUTH
HEJIOCTATHIO 1HTErpalil0 IMporpaM pPO3BUTKY
PE3WIBEHTHOCTI Yy MEPBUHHY JIAHKY MEAWYHOT
JIOTIOMOTH Ta 3aJIe)KHICTh €()EeKTUBHOCTI BTPY-
YaHp BiJl piBHS MiArOTOBKH (axiBuiB [7, 8].

MosxknuocTi (Opportunities) cyqaCHoro pos-
BUTKY IIIXOIIB [0 PE3HJIBEHTHOCTI 1OB’si3aHi
3 FJIO68.JIBHI/IMI/I TCHJCHLIAMH Y cpepi MeHTaIlb-
Horo 3710poB’s. IlepexyciM ue CTpimMKmii po3-
BUTOK LH(POBUX TEXHOJIOTIH, IO BprHBae
TCPCIICKTHBHY JIs BIPOBAKCHHS OHJIAMH- 1HTep-
BEHLIIA, MOOLIBHUX 3aCTOCYHKIB 1 IUCTaHLIHHOL
[ICUXOTepaIlii. 3pOCTaHH$I CYCHUIBHOI yBaru 1o
IICUXIYHOIO 310POB’S CHIPUSIE 3HHKCHHIO CTHI-
Maru3alii Ta MiJBUILNEHHIO PiBHS 3BEPHEHb 3a
JIOTIOMOT010. Ba)XJIMBUM UYMHHHKOM € TaKOX
IHTerpaLis pe3wIbEHTHOCTI B CHCTEMH IpoMa/l-
CBKOT'O 3JI0POB’sl Ta OCBITHI IIPOrpamMH, a TaKOXK
PO3LIMPEHHS MDKHAPOIHOT MATPUMKHU Ta (piHaH-
CYBaHHS BIJIMOBIAHUX iHIIIATHB [§].
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Pazom i3 TuM, ICHYIOTb CYTT€BI 3arpo3u
(Threats), siKi MOKYTb OOMEKyBaTH C(PEKTHBHICTD
Cy4acHMX MiAXoAiB. Jlo HMX HaJleKarb BOEHHI
KOH(QIIKTH, COLIaIbHO-eKOHOMIYHA HeCcTalllb-
HICTh Ta 3pOCTaHHS PIBHA XPOHIYHOIO CTpECy
B cycniibeTBi [7, 19]. 3naunnm Gap’epom 3aiu-
IIA€THCSI CTUTMATH3ALIIS TICUXIYHUX PO3TIaIiB, 110
3HI)KY€ TOTOBHICTh HACENICHHS 3BEPTATHUCS IO
nonomory. Kpim TOTO, NIEPEBAHTAKEHHS CHCTEMH
OXOPOHHM 310pOB’sl Ta neiuuT KBai(ikoBaHHX
Ka;[plB MOXYTb OOME)KyBaTH JOCTYIHICTb IHTEP-
BeHIIH. Y 1uppoBOMy CepeaoBHILI JOAATKOBUMHU
PU3HKAMH BHCTYNAKOTh iHpOopMariiiHe nepeBaH-
Ta)KCHHS Ta HEPIBHUHM JOCTYH 10 TEXHOJIOTIH.

Takum unHowm, pesynbraty SWOT-ananisy
CBIZYATh, IO CYYACH] MiAX0aU 10 GopMyBaHH
PE3WIbEHTHOCTI MalOTh 3HAYHUM MOTEHINall,

OIHAK X e(peKkTHBHA peaiizalis noTpedye 1noao-
JaHHA CHCTEMHHUX OOMEXEeHb 1 BpaxyBaHHS
30BHIIIHIX BUKIHMKIB. KoMIuiekcHuil Xxapakrep
BUSIBJICHUX (pAKTOPIB MIATBEP/UKYE HEOOXIAHICTD
MOAAIBIIOTO PO3BUTKY lHTeraTI/IBHI/IX Mojenei
y cdepi MEHTaIBHOTO 370POB 4.

Iaterpamiss PESTLE- Tta SWOT-ananizy
J03BOJIIE  CPOpPMYBATH LITICHY aHATITUYHY
MOJEINb, IO MOEIHYE ouiHKy 30BHIIIHLEOTO
CepelloBUINA 3 BHYTPILIHIME XapaKTEePUCTH-
KaMH IiIXOIB JI0 q)opMyBaHHﬂ PE3HIIbEHTHOCTI,
3a0e3reuye CHCTEMHHUI aHajli3 YNHHHKIB BILTUBY
Ha MEHTJIbHE 3/I0pOB’S, BHU3HAYA€ HANpPIMH
CTpPATETiYHOro IUIaHYBAaHHSA B CHCTEMi rpoma-
CBKOI'0 3/10pOB’sl (TabiL. 1).

Cunre3 pesynbrarie 000X METOAIB IOKa-
3aB, IIO TMOJIITUYHI Ta EKOHOMIYHI (pakTopu

Tabmuns 1

InterpoBana PESTLE-SWOT monenb o1liHKH 1eTePMIHAHT Pe3UIbEHTHOCTI

PESTLE- Strengths (S) Weaknesses (W) Opportunities (O) Threats (T)
$axTop CuibHi cTOpOHHU Caalki cTopoHu Mo:kauBocTi 3arpo3u
. Pedopmu cuctemu -
JepxaBH1 nporpamu Henocrarus : BoenHi aii;
) o N OXOpPOHHM TICUXIYHOTO .
MiATPUMKA peaizailist MOJITHK; y . MOMITHYHA
Politi , . 3JI0POB’sT; PO3BUTOK T
olitical (P) |MeHTaNBEHOTO 3710POB’S, |(PparMeHTAPHICTH MHPSS-nborpan: HECTaOUTbHICTE;
MoxiTnuni Horo iHTerparis y porpam; HU3bKa nocnneHHs}: pam; 3MiHa TIPIOPUTETIB
HalllOHAJBHI CTpATerii; |MDKCEKTOpaJbHa . JepaKaBHOI
. ) . JIepKaBHOI yBaru 110 ’
MIXKHApOIHA CIIBIPAIA | KOOPIUHAILIIS . MOMITHKHI
PE3UIBEHTHOCTI
IuBecTHmii y N
. . . . bignicTs;
cthepy ncuxigHOTO OOMexeHe MiXHapOHI TPaHTH; CROHOMITHI KDH3H:
Economic 3JI0POB’sl; EKOHOMIYHA | piHAHCYBaHHS; PO3BUTOK CTPAXOBHUX 6e3POGITTS: PHSH,
(E) e(pexTUBHICTh HepiBHHﬁ po3moIin MoJIeNieH; iHTerpallis SHHIzKeHHSI >
Exonomiuni | npodimakTHIHUX pecypc1B BHCOKa MICUXIYHOTO 3I0pPOB’S B OCTYIHOCT]
porpam; miJITpuMKa BapTICTh IICUXOTEpaIlii | IEPBUHHY JOMTOMOTY HOCHyF
JIOHODIB Y
OcBitHi . ComianpHa
. . ) . CBITHI POTpaMu; ) .
CormianpHa miarpuMka; | CTUrMaTH3aIlis; .2 . | 13051
) . aHTHCTUTMaTU3aLiiH1 .
. PO3BUTOK I'POMAJT; HHM3bLKA IICHXOJIOTYHA TpaBMaTH3aIlis
Social (S) - o L . KaMIIaHii; pO3BUTOK .
. . MiBUIIEHHS POJIi CiM’1; | TPaMOTHICTB; COIliaIbHa ; HACEJIEHHS;
CounianabHi L ) community-based
3pOCTaHHS yBaru 110 HEPiBHICTh; O6ap’epu : . 3pOCTaHHA
) MiIXOA1B; 3pOCTaHHS .
MEHTAaJILHOTO 3JIOPOB’Sl | 3BEepHEHHS . . TPUBOXKHOCTI Ta
0013HaHOCTI HaceJIeHHs
nenpecii
HITygHuil i1HTETCKT; Tadonemis;
Hudposi intepsenuii; | Lludposa HepiBHiCTb, | pO3BMTOK e-mental KiOeppHu3uKy;
Technological |TenemenuuuHa; BizcyTHiCTh perymsuii | health mrardopm; 3aJIeKHICTh BiX
(T) JIOCTYIHICTh OHJIAMH- | SKOCTi; HU3bKa HKU(POBA | IepCOHANI30BaH1 TEXHOJIOTiH;
TexHonoriuni | pecypcis; MBHIKE IPaMOTHICTh YAaCTUHU | IHTEpPBEHIIIT; MTOIUPEHHS
MomupeHHs iHQopMaIllii | HaceIeHHs MacIITaOyBaHHS HEIOCTOBIPHOI
JOTIOMOTH iHpopMarii
. ITopymenns
3axuct npaB Henmockonamicts N S
aira . lapmonizariis 3 TpaB MAIiEHTIB;
MAIIEHTIB; PO3BUTOK 3aKOHOJaBCTBA; . L
Legal (L) - . M MDKHaApOOHUMU JHUCKpUMIHALSA,
: HOpPMAaTUBHOI 0a3u; CITaOKMi KOHTPOJIb . -
IMpaBosi - - . . | cTaHIapTamMu; PO3BUTOK | HEMOCTATHIN
MIXKXHAPOJHI CTAaHAAPTH; | SIKOCTI MOCITYT; IPaBOBi o7
MPAaBOBUX MEXaHI3MIB  |3aXUCT
peryaroBaHHA MPOTauHK y U(POBIiH
KoH (i IeHIHAHOCT] cdepi 3aXUCTy TEPCOHATLHUX
JaHUX
Apanrraniiiai XpoHiuHuii cTpec; IIpuponni
. AarTan . p rpec, PozBuTOK KpH30BUX PHPOL .
Environ- MEXaHi3MH; PO3BUTOK | HECTIPHUSTIMBI YMOBU . o Karactpodu;
- : IHTEepBEHIIii; mporpamMu | ..~ F % .
mental (E) KpPHU30BOi IICHXOJIOT1; JKUTTS; BUCOKE . BiliHa; KIIIMaTH4HI
v, - oo MiATPUMKA B YMOBax . .
ExoJjioriuHi | 70CBiJ pearyBaHHs Ha | ICUXOEMOIIiiHe KaTACTPOd 3MiHH; TPUBaI
HQI3BUYAMHI CUTyallli | HaBaHTa)KCHHS p CTPECOBI BIUIUBU
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Gesnocepeiib0  BIUIMBAIOTH  HA  pealizalliio
CHJIBHUX 1 CJIa0KMX CTOPIH CHUCTEMH; COLIaJIbHI
(baKTOpH BHU3HAYAIOTh e(peKTI/IBHwTL 1HTEepBEH-
Liii; TEXHOJIOTIYHI IHHOBALi 31aTHI KOMIICHCY-
BaTH YaCTHHY CJIA0KMX CTOPiH, 30KpeMa HepiB-
HUW JOCTYI J10 JIOIIOMOTH; BOJAHOYAC 30BHIIIHI
3arpo3u MOXKYTb HIBEIIFOBATH IOTCHUIHHI Iepe-
Baru Cy4acHUX IiJXO/IB 3a B1JICYTHOCTI CUCTEM-
HUX pedopm.

Otxe, (popMyBaHHs PE3HIBEHTHOCTI IOTpE-
Oye KOMIUICKCHOIO, MDKIMCLHMIUIIHAPHOTO IIij-
XO[y, 110 MO€ETHYE 1HAMBIAYalbHI, COLIANbHI Ta
IHCTUTYLINHHI piBHI BIUIMBY. [lepcreKTUBHUM
€ po3poOKa CTaHIAPTU30BAHUX MOJEINICH OLIIHKH
PE3UIBLEHTHOCTI Ta IHTErpailis BiJMOBIIHUX
IHTEpPBEHIIIH Y CUCTEMY I'POMAJICHKOTO 3/10pOB’s
3 ypaxyBaHHSIM Cy4aCHUX INT0OOATbHUX BUKJIHKIB.

S. BucHoBKkH

1. BcraHoBieHo, WO Cy4acHi MIAXOAH 10
PO3YMIHHSl  PE3HJILEHTHOCT]  EBOOLIOHYBAIA
BiJ 11 TpakTyBaHHA 5K CTaOLIbHOT 0COOUCTICHOT
pucu 10 6araTopiBHEBOro AMHAMIYHOIO IPO-
uecy, o GopMyeTbCs y B3aeMOALT O1010r4HKX,
MICUXOJIOT1YHHX 1 COLlIaJbHUX YMHHUKIB Y MEXax
GioncuxocouianbHOl  napagurmu.  Pesuibent-
HICTb BUKOHY€ CHCTEMOY TBOPIOBAJIbHY (DYHKIIIIO,
3a0e311euyI04H B3a€MOJI0 KOTHITUBHHX, €MO-
UIHHKX 1 COLIaTIBHAX KOMIIOHCHTIB, BU3HAYAI0UH
3JaTHICTB JI0 ajanTauii i BITHOBICHHS B yMOBaX
cTpecy, WO MiKPecitoe ii lHTeraTI/IBHI/II/I Xapak-
TEp Y CTPYKTYpPi MEHTAIBLHOTO 3/10POB 1.

2. Inrerpamis PESTLE- Ta SWOT—aHaJIi3y
703BoNIMIa COPMYBaTU LITICHY aHaHITI/I‘-IHy
MOJIelIb, IO BILOOpaXkkae B3aEMO3B 30K MIK
30BHILIHIMM yMOBaMy Ta BHYTDIIUHIMH Xapax-
TEPUCTHKAMHU TJAXOMIB 10 (OPMyBaHHS pe3u-
NbeHTHOCTI. JI0BE/ICHO, 1110 e()EKTUBHICTD iHTEp-
BEHILIH 10 e(eKTUBHICTH IHTCPBEHIIIH 3a7ICKHUTH
BiZ iX ajanrauii 10 MakpocepeoBuila Ta Bpa-
XyBaHHS COI_IlaJIbHI/IX JeTepMiHAHT MEHTAaJlb-
HOTO 370poB’s. POpMyBaHHA PE3UILEHTHOCTI
norpelye KOMILJIEKCHOTO, MIKIUCIUIUTIHAPHOTO

meony, IO TO€HYE IHAMBIAyaIbHi, COLiaNbHI
Ta IHCTUTYIIHI PiBHI BIUIUBY.

3. IlepceKTHBHUM HAMpPSMOM TOAAIBIINX
JOCIIKEHb € PO3poOKa CTaH/]aPTU30BAHUX
Mozesen OL[IHKI/I pe3I/IHL€HTHOCT1 Ta IHTEerparis
BIMOBITHAX lHTepBeHLIII/I y CHCTeMYy TpoMa/-
CBKOTO 37IOPOB’SI 3 YpaxyBaHHSM Cy4YacCHHX IJIO-
OaJIbHUX BUKJIHKIB.

Konduikr inTepecis

ABTOPHU AEKIIAPYIOTh, 1110 HE MAIOTh KOH(ITIKTY
IHTEepECiB CTOCOBHO JJAHOTO JIOCII/IKEHHS, B TOMY
qucIt PiIHAHCOBOTO, OCOOHMCTICHOIO Xapakrepy,
aBTOPCTBA 4H IHIIOTO XapakTepy, W0 Mir Ou
BIUIMHYTH Ha AOCIIDKCHHS Ta HOTO Pe3ylbTaTH,
NpeACTaBJICHI B AaHIl CTATTI.

diHaHCyBaHHA
Hocnimxenns npoBoauiocs 6e3 ¢inancoBoi
HiATPUMKH.

JloCTynHicTh JaHUX
Pykonuc He Ma€e MoB’s13aHUX JITaHUX.

BukopucTaHHS HITY4YHOIO iHTeJeKTy

ABTOpH TATBEP/UKYIOTh, LIO HE BHUKOPHC-
TOBYBAJIM TEXHOJOTii IITYYHOTO IHTENCKTY MpH
CTBOPEHHI IPEeICTaBICHOI pOOOTH.

Bnecox aBTOpiB

ITonomaprosa JLI. — dopmyBanHs inei Ta uisiei
JOCIIUKEHHS, pO3pOOKa METONOJIOTI] Ta AU3aiiHy
JOCII/DKEHHSI, aHalli3 Ta IHTepIpeTalis AaHuX,
HAITMCAHHS TEPBUHHOIO TEKCTY CTAaTTi, HAyKOBE
KEpIBHHULITBO Ta KOHTPOJIb BHUKOHAHHS pPoO0OOTH,
penaryBaHHs Ta JIOONPALFOBAHHS PYKOIUCY;

€Bnokumenko B.B. — ¢opmyBanHs inei Ta
I TOCTiKeHHsI, 301p JaHUX, HAJaHHS MaTe-
piayiB, aHaji3 Ta iHTepHpeTallis JaHUX, Harlu-
CaHHS IEPBUHHOTO TEKCTY CTaTTi;

Iyxop H.I. — 30ip manux, aHami3 Ta iHTep-
npeTaris JaHUX, HalMCAaHHS IEPBUHHOTO TEKCTY
CTaTTi, CTBOPEHHS TAOJHIIb.
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