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INTERNATIONAL

KypHan. 2023. Ne 14(32) 2023. C. 1111

32i0Ho Haka3y MiHicmepcmea oceimu i Hayku YkpaiHu eid 27.09.2021
Ne 1017 xypHany npuceoeHo kamezopito "B" i3 ncuxonozii ma nedazoziku

b

e

32i0H0 Haka3y MiHicmepcmea oceimu i Hayku YkpaiHu eid 27.04.2023
Ne 491 xypHany npuceoeHo kamezopito "B" i3 MeQuyuHu: cneyianbHicmb 222

PexomeHndoeaHo do eudasHuymea lpe3udieto 2pomadcbkoi HayKosoi opaaHizayii «BceykpaiHcbka Acambness dokmopie
Hayk 3 OepxaeHo20 ynpaeniHHs» (PiweHHs 8id 16.10.2023, Ne 5/10-23)

XKypHan sudaemsbcs 3a niompumku KHI "KninidHa nikapHs Nol5 odinscekozo patioHy m.Kuesa", LieHmpy diemornoaii
Hamanii KanuHo8chKoi.
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Kkpauwjux mpaduyili Hayku e Ykpaiki, 3a kopOoHom. XKypHan euceimtoe icmopito, meopito,
MexaHisMu (hopmyB8aHHs ma (hyHKUIOHY8aHHS, a, MakKoX, iHHOBaUilHi nUmMaHHs po38umKy

INDEX @copmmcus |‘l Academic G o 81@ JKypHan 3acHogaHuli 3 Memoi PO3BUMKY HayKog0o20 NomeHuiany ma peanizauji

meduyuHuU, ncuxonoeii, nedazoeiku ma. BudaHHs po3paxosaHo Ha Haykosuis, 8uknadavis, nedazoeig-npakmukis, npedcmasHukie opeaHie depxasHoi enadu

ma micyesoeo camospsidysaHHsi, 3006ysavie suLoi ocsimu, poMadceko-nomimuyHux disyie.
JKypHan Bknto4eHo 4o MixHapoaHoi HaykomeTpuuHoi 6aan Index Copernicus (IC), Research Bible, mixHapogHoi nowykosoi cuctemu Google Scholar.

lonosa pedakuyitiHoi konezii:

XykoBa IpuHa
BitaniiBHa

KaHAMOAT HayK 3 AepXaBHOro ynpaeniHHA, JoueHT, Jlaypeat npewmii MpesugeHTa
Ykpaiu ansg monoaux B4eHux, Jlaypeat npemii BepxosHol Pagm Ykpainn monogum
y4eHuMm, aupektop BupaBHuyol rpynu  «HaykoBi  nepcrnekTuBM», AUPEKTOp
rPOMaACHKOI HaykoBOi oOpraHisauii «BceykpaiHCcbka acambnesi JOKTOpiB Hayk 3
AepxaBHOro ynpasniHHsy» (Kuis, YkpaiHa)

lonoeHull pedakmop: YepHyxa Hadis MukonaieHa — [OKTOp nefaroriyHmx Hayk, npodecop, npodiecop kadenpu

coujanbHoi peabiniTavii Ta cojianbHoi neaaroriki KUiBcsKkoro HawioHanbHOro yHiBepeuteTy imeHi Tapaca LLlesuenka (Kuis, YkpaiHa).

3acTynHuk ronoBHoro pepaktopa: TopsHuK IHHa IBaHiBHa - JOKTOp MEAMYHMX HayK, CTapLUMiA HayKoBWIA

CniBpOOITHMK, NPOBIAHMI HAYKOBWI CriBpOBITHWK TabopaTopii BipyCHMX iHekLin [epxaBHoi ycTaHoBM «IHCTUTYT Mikpobionorii Ta
imyHonorii imeHi |.I. MeyHukoBa HauioHanbHoi akagemii MeanuHux Hayk Ykpaiiuy (Xapkis, YkpaiHa);

3acTynHuk ronosHoro peaakropa: CiaaHiy Ipuna JleoHigiBHa — JoKTOp neparoriyHmx Hayk, npodecop, 3asigysad

kacbezpy neparoriki, aaMiHICTPYBaHHS i cnewjianbHOT 0CBITU HaBYanbHO-HAYKOBOrO iHCTUTYTY MeHeMkMeHTY Ta ncuxonorii J3BO
«YHiBepcuTeT MeHemxMeHTy ocBiTu» HATMH Ykpaitn (Kuis, YkpaiHa);

3acTynHuk ronoBHoro peaakropa: XykoBcbkuit Bacunb MukonainoBuy — [OKTOp NefarorivHux Hayk, npodecop,

npodecop kadeapu aHrmincsLkoi MoBM HawjioHanbHoro yHiBepcuteTy "OcTpo3bka akagemis” (PisHe, YkpaiHa).

PedakujiliHa Konezisi:

ba6osa Ipuna KoctsutnniBHa — JOKTOP MEIMYHKX HAYK, Tpodecop, npodecop kadeapu aedexrornorii ta pisnunoi peadimiranii, /13 "ITiBaeHHOYKpaTHCHKMI HAI[IOHATBHAH
nenaroriynuil yHiBepeutet iMeni K.JI. Yumucekoro" (Ozneca, Ykpaina)

Babuyk Onena ['puropiiBHa — KaHAUJIAT IICHXOJOTIYHUX HAYK, [OLEHT, 3aBiayBay Kadeapu ciMeifHOI Ta creniaabHOl meJaroriku i ncuxonorii JlepkaBHOTro 3aKiary
«IliBreHHOYKpalHCHKUI HalliOHATbHUI Hefaroriunuii ynisepeutet iMeni K.JI. Ymmncskoro» (Ozeca, Ykpaina)

Baxos IBan CremaHoBuY — JOKTOpP MEJAaroridyHux Hayk, mpodecop, 3aBimyBau kadeapu iHo3eMHOi (imonorii Ta nepexiaay MiKperioHanbHOI akaaemii yrnpaBiiHHS
nepconanoM (Kuis, Ykpaina)

banaxrap Karepuna CepriiBaa — 3100yBad crynens gokropa dimocodii (PhD) 3a cremiansnictio 053. Ilcnxosoris, crapmmii Bukiagad kadeapn iHO3EMHHX MOB B
Hanionansnomy ynisepcuteti im. O. O. boromonsits (Kuis, Ykpaina)

baprenesa Ipuna OnexcaHnpiBHa — KaHAHIAT NEAroriyHUX HAyK, AOLEHT, TOIEHT kKadenpu mexaroriku [lepxxaBHoro 3aknany «IliBIeHHOYyKpaiHCHKHIA HAIliOHATLHUH
nenaroriuauii ynisepcurer imeni K.JI. Yumncekoro» (Oneca, Ykpaina)

BinsikoBebka Osibra OpecriBHa — JOKTOp MEarorivyHux Hayk, npodecop kadeapu 3aralibHOi MeJaroriku Ta IeJaroriki BUIOI MIKOJU JIbBIBCHKOrO HAal[iOHAIBHOTO
yHiBepcutety iMeHi IBana @panka (M. JIbBiB, Ykpaina)

Basiok Crenan HectepoBud — IOKTOp MEANYHUX HAYK, Ipodecop, 3aciyKeHuil Jisia HayKu i TeXHIKK Y KpaiHu,oyecHui akajemik HarionanbHOT akaeMil rearoriauaux
Hayk Ykpainu , 3aBigyBad kapeapu disionorii 3 ocHoBamu Gioetnku Ta 6io6esnexu TepHOMiIECHKOTO HAIOHANBHOTO MeANYHOr0 yHiBepcuteTy imeni .51 FopGaueBchkoro
Vkpainn (Tepromins, Ykpaia)

Boek Bikropist MukonaiBHa — KaHAHIAT €KOHOMIYHHX HayK, JIOLEHT Kadeapu ekoHoMmiku JlepskaBHoro yHiBepcutety iM. CramicnaBa Cramina B ITimi (M. ITina, Ilonsma)
T'BoxbKkeBid CUllbBisl — KaHAKIAT HayK, JlepskaBHa npodeciiia Buia mkoina im. SIky6a 3 I[Tapammky B [oxysi-Benukononscskomy (ITosnbia)

Tonoau Haraniss BacuiiBHa — KaHIMAAT MEJAaroriyHUX HayK, [OIEHT, JOLEHT KadeIpu YIpPaBIiHHs [EPCOHAIOM Ta €KOHOMIKH Tmpaui MixperioHanabHoi akamemil
ynpasiinss nepconanom (Kuis, Ykpaina)

I'pevanoBcska Onena BomoaumupiBHa — JOKTOp mexarorivHux Hayk, mpodecop kadeapu ¢inocodii Ta rymaHiTapHuX HayK BiHHHIBKOTO HAIIOHAIBHOIO TEXHIYHOTO
yuiBepcurety (Binnums, Ykpaina)
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I'yn3p Haramis IBaHiBHa — JOKTOp (hapMalleBTUYHUX HayK, mpodecop, anx'tokT kKadeapu ¢apmaii i ekonoriqHoi Ximii ONOIBCBKOTO yHIBEPCUTETY, IOLEHT Kadeapu
TEXHOJIOTI1 JIiKiB Ta 6ioapmarii JIbBiBChKOro HallioOHATBHOTO MeIHYHOTO yHiBepcHuTeTy iMeHi Januna 'aymmpkoro (JIbBiB, Ykpaina)

T'ymennnkoa Tamapa Pynonb¢hiBHa — okTop nefarorivHux Hayk, npodecop, aupexrop [Ipunynaiicskoi ¢inii MixkperioHanbHoi akageMmil ynpasiinas nepconanoMm (Kuis,
Vkpaina)

Jepctyranosa Hartans BikTopiBHa — KaHANUIAT MEJAaroriYHUX HAyK, JOLEHT KaeapH OCBITH Ta YIPaBIiHHs HaBYAIBHUM 3aKIag0M KIIacHYHOro IpUBATHOTO YHIBEPCHTETY
(3amopixoks, Ykpaina)

Jlonrosa Onena MukosnaiBHa - KaHANAT ICHXOJIOTYHNX HAYK, TOLEHT, OLEHT KadeapH aBiauiitnoi nenxomnorii Hanionansroro aBiauiinoro yuisepcutery (Kuis, Yipaina)
XKypapmnbona Jlapuca IlerpiBHa — JOKTOp NICUXOJIOTIYHUX HAYK, mpodecop, 3aBixyBau kadeapu ncuxonorii [lomickkoro HarionansHoro yHiBepcutery (XKuromup, Yxpaina)
3asukiBebka Okcana BacuitiBHa - KaHINIAT €KOHOMIYHUX HAyK, TOLCHT Kadeapu (iHaHCIB Ta eKOHOMIYHOI Oe3rexr HamioHalbHOTO YHIBEpCHTETY BOJAHOTO FOCIIOApCTBA
Ta npupoaokopuctyBanHs (PiBHe, Ykpaina)

Imxuescbka Jlecst AHaTONITBHA— KaHIMAAT ICHXOJIOTIYHUX HAyK, MOLEHT, JOLEHT KadeIpu ICHXOJOrii Ta 0cOOHCTICHOro po3BUTKY HaBuaibHO-HAayKOBOTO IHCTUTYTY
MeHepKMenTy Ta ricuxonorii [[3BO «Yuisepeurer menemkmenty ocsituy HAITH Vkpainu (Kuis, Ykpaina)

Tuanceka OneHa MuxaiiiBHa — KaHAMAAT MCHXOJOTIYHMX HAyK, JOLEHT, JOLEHT Kadeapy apiauiinoi mcuxonorii Hamionansroro asianiiinoro ynisepcurery (Kuis,
VYxpaina)

Kapmam Oxcana JlloGoMupiBHa — KaHAHIAT EKOHOMIYHIX HAYK, TOIEHT KadeapH KOMII IOTEPHHX TEXHOJIOTiH Ta eKoHOMiYHOI KibepHeTHKH HaByasHO-HayKOBOTO iHCTHTYT
ABTOMATHKH, KiOEpHETHKH Ta 00YHCITIOBATbHOI TeXHiKH HallioHaTbHOTO yHiBEPCHTETY BOIHOTO FOCIIONAPCTBA Ta IPHPOAOKOpHCTyBaHHs (M. PiBHe, Ykpaina)

KoBanenko Osena MuxaiiliBHa — KaHIMIAT MEJAaroriYHUX HAyK, NMPOBIIHUI HAyKOBHUii CHIBPOOITHHK Biity mnpodinbHOro HaByauHs IHctutyTty neparoriku HAITH
Vkpainu (Kuis, Ykpaina)

Koanp amiaa MukonaiBHa — DOKTOp MEIMYHHX Hayk, mpodecop, 3aBinyBad kadenpu mikpoOiororii, Bipycosorii, emigemionorii 3 KypcoM iH(MEKIiHHUX XBOPOO
VIKropochKoro HallioHadbHOTO yHiBepcuTeTy (Yxropon, Ykpaina)

Koansuyk Anna CepriiBna — 3100yBau crymnens goktopa dinocodii (PhD) 3a cmeniansmictio 053 Ilcnxomoris HaBdanbHo-HayKOBOTO iHCTUTYTY MEHEKMEHTY Ta
ncuxonorii J[3BO «YHiBepcurer MenepkMenTy ociti» HAITH Ykpainu (Kuis, Ykpaina)

Kopmisuyk Heonina IBaniBHa — KaHINIAT MEAMYHUX HAYK, TOIEHT KadeapH Tepanii Ta ciMeiiHoi MeauuuHn TepHOmiIbChKOro HallioHATLHOTO MEANYHOTO YHiBEPCHTETY
imewi I.S1.TopbaueBcbkoro MO3 VYkpaiuu (TepHomnisb, Ykpaina)

Kopuienko ITerpo CepriifoBid — JOKTOp IOPUIMYHHX HAyK, IOLCHT, aBOKAT, 3aCTYIHHK HEPLIOro MPOPEKTOpa 10 podoTi 3 Kosemkamu, npodecop kadenpu dinocodii ta
couianpHO-TyMaHiTapHuX Aucnuuii HanionansHoi akageMmil cratucTuky, o6miky ta ayauty (Kuis, Ykpaina)

Kpasuyk Bomogumup MukonaitoBud, TOKTOp IOPHANYHAX HAyK, TOLEHT, JOLEHT Kadeapy KOHCTUTYLIHHOTO, aIMiHICTPATHBHOTO Ta MiXKHApOIHOTO MpaBa BommHcbKkoro
HanioHanbHOTO yHiBepcuTery imeni Jleci Yipainku (JIyusk, Ykpaina)

Kpapuyk Jlrogmuna CrenaniBHa — KaHAMIAT HeAarorivHuX HayK, JOLEHT, mpodecop kadeapu ¢izndgnoi Teparii, eprorepanii, Gismanoi KyIsTypH i ciopty XMeIbHUIBKOTO
iHCTHTYTY COL[ialIbBHUX TEXHOJOTIH YHiBepcuTeTy «YKpaiHa», 3aBifyBad kadeaporo ¢GisndHoi Teparnii, eprorepartii, Gpizu4HOT KyIbTypH i ciopTy XMEIbHUIBKOTO iHCTHTYT
COLiaJIbHUX TeXHOJIOTi# YHiBepcuteT « Ykpainay (XMelbHUIbKHIN, YKpaiHa)

Kpaitnuk I'puropiit CepriifoBid — KaHIUAAT IOPUIUIHEX HAyK, TOLEHT, HOLEHT JKUTOMHPCHKOTO JepiKaBHOro yHiBepcutery iMeHi IBana ®panka (OKuromup, Ykpaina)
JleBkOB AHaToI1iil AHATONIOBUY - KAHIUAAT MEIUYHUX HAYK, JOUEHT Kadeapu (izudHOI Tepariii Ta eprorepanii HauioHansHoro yHiBepcutety «IloaraBcbka mosiTexHika
imeni FOpist Konppartioka» (ITonrasa, Ykpaina)

Jliroupknit Anaroniit OnekciloBid — TOKTOp nefaroriynux Hayk, npodecop (Kuis, Ykpaina)

JIncenxo JIMutpo AHApilioBHMY — KaHIMAAT MEIMYHHX HAyK, JOLUEHT Kadenapw BHYTpimHboi MequuuHH Ne2 BiHHHIFKOrO HAIiOHATBHOTO MEIHYHOTO YHiBEpPCHTETY
(Binnuus, Yxpaina)

JIna (Hasapyk) Okcana MukonaiBHa — JOKTOp IICHXOJOTIYHHX HAyK, JOLEHT, 4YICH-KOPECIOHICHT YKPAiHCbKOI akajemii akMeoJorii, 4ieH IpoMajChKoi CHIIKH
«HartioHalibHa TICHX0JIOriYHa acolialis», ZoUeHT kadeapu asiauiiiHoi ncuxosnorii HaionansHoro asiauiiiHoro yHiBepcutety (Kuis, Ykpaina)

Maxapenxko Onexcanap MukonaiioBid — JOKTOp MEANYHHX HAyK, Ipodecop, akamemix MibxaapoaHol akageMil 0CBiTH Ta Hayku, mpodecop kadeapH 3aralbHOMEINIHHUX
aucnumtin MixkperionansHoi akafemii ynpasminas nepconanom (Kuis, Yipaina)

MausiieB Jmutpo BanepiiioBrd — kaHAHAaT MEAMYHHUX HAyK, 3aBigyBad laGopartopii iMyHoJIorii i MomeKyspHoi Gionmorii HaiionansHOro MeaHYHOT0 YHIBEPCHUTETY iMeHi
0.0. Boromounbis (KuiB, Ykpaina)

MapymeBa Osnexcanapa AHaTONI{BHA — JOKTOP HAyK 3 JIEP)KaBHOTO YIIPABIIiHH, IOLEHT, 3aBiyBad kadeapH MyOIiuHOro ynpasiiHas Ta iHpopManiiHOro MEeHEVKMEHTY
TIBH3 Vuisepcurer Hoithix Texnounoriit (M. Kui, Ykpaina)

Menbnuk Bonogumup CrenanoBiY — JOKTOp MEIMYHUX HayK, npodecop kadbenpu uesposorii HajionansHoro Meanutnoro yHisepcutery iMeni O.0. BoroMonbiis, ekan
meauuHoro dakyasrery Nel (Kuis, Ykpaina)

Mirensko borgan OpecToBHY — KaHAMIAT MEAMYHHUX HAYK, JOIEHT kadenpu Tepamii Ta ciMeiinol Meauimnn TepHOMITBCHKOrO HAIIOHATBHOTO MEIMYHOTO YHIBEPCUTETY
imeni I.51.Top6aueBcskoro MO3 Vkpainn (Tepromins, Ykpaina)

Mirensko Jlronmuia MuxaiiniBHa — KaHIHIAaT MEIMYHUX HayK, IOIEHT Kadeapn BHYTPilHboi Menuuau Ne2 TepHOMICHKOr0 HAIlIOHAIBLHOTO MEJUYHOTO YHIBEPCHTETY
imeni L.5. T'op6ayeBcbkoro MO3 Ykpainu (TepHormins, Ykpaina)

Minenscokuii Cepriit Jlrogsurosuy — npodecop, Akagemik, [lpesunent PerionansHoi Axkagemii Menemxmenty (Kasaxcran)

Mixanbcbkuii Tomann — JOKTOp HayK, IOLEHT Kadeapu reorpadii perionanbHoro po3sutky [nancekoro yHisepcurery (ITosblia)

Mupropoa-Kaprosa Banepis BanepiiBHa — kaHauaaT I0pHAHYHAX HAayK, 3aCTYIHHUK JUPEKTOpa 3 HAayKOBOI poOOTH, CTapliMii BHKIagad Kadegpu aaMiHICTPaTHBHOTO,
rOCIIOAapCHKOro mpasa Ta diHancoBo-ekoHOMiuHOI Ge3mekn CyMcbkoro aepkaBHoro yHiBepeutery (Cymu, Ykpaina)

Mouanos Opiit OnekcanapoBuy — IOKTOp MEAMYHHUX HAyK, npodecop, mpodecop Kadeapu Xipypriunoi cromaronorii Ta kninidaux auctummin JIBH3 «Yskropoacskuit
HaliOHAIBHUHN yHiBepcuTe™ (YKropon, Ykpaina)

Hixynpyes Muxkona OnexcanapoBHY — JOKTOP OOTOCIOBCEKHX HAYK, KaHAUIAT GillocopchKuX HayK, mpodecop, romeHT Kadeapu dinocodii HY «OMA» (Oneca, Onecbka
o6uacTh, YKpaiHa)

Tlomutkin Exyapn OnexcanapoBuy — JOKTOP IICHXOJIOTIYHUX HAyK, IPOodecop, POBiAHMI HAYKOBHIA CIIIBPOOITHUK [HCTUTYTY 1earoriyHoi OCBIiTH i OCBITH JOPOCTHX IMEH]
IBana 3s3tona HAITH Vkpainu (Kuis, Ykpaina)

Tomurkina Jlro60B BitaniiBra — JOKTOp IICHXOJIONYHIX HayK, Ipodecop, 3aBigyBay kadeapn asiamiitHoi nenxororii HarionassHoro aiauiitnoro ynisepeutery (Kuis, Yipaina)
TMonens Oxcana BacuimiBHa — KaHAMJAT MeJaroriyHuxX Hayk, JAOUEHT kadeaph yKpaiHchkoi Ta iHo3emHoi ¢imonorii Ofechkoro HariOHaTLHOrO TEXHOJOTIYHOro
yniBepcurery (Oneca, Ykpaina)

Ipuxonpkina Hataunist OnexciiBHa — JIOKTOP MeJaroriyHux Hayk, npodecop Kadeapu nexaroriku, aAMiHiCTpyBaHHS i crieriiaibHoi 0cBiTH HaBuaibHO-HayKOBOTO iHCTUTYTY
MeHepKkMeHTy Ta ricuxonorii [[3BO «YHiBepcurer MenempkMenty ocsitny HAITH Ykpainu (Kuis, Ykpaina)

TIpoxod‘eBa Mapuna OnexcanpiBHa — KaHAUAT HeAArori9HUX HAayK, JOLEHT, TOLEHT Kadeapu iHozeMHol ¢inomnorii GakynbTeTy THIBICTHKH Ta COLIAIbHUX KOMYHIKaIii
HauionansHoro asiaiiinoro yHiBepcueryt (Kuis, Ykpaina)

Cupnuk SIpocnas — noueHt kadenpu antpomnosorii BporuraBeskoro ynisepeutery (Bporptas, ITombira)

Tpymkina Haramis BanepiiBHa — KaHZHAAT €KOHOMIYHMX HayK, HICH-KOPECTIOHACHT AKaJeMii SKOHOMIYHHX HayK YKpaiuu, miiicuuii umen Llentpy ykpaiHchko-
€BPOIIEHCHKOr0 HAyKOBOTO CIIBPOOITHHIITBA, CTApUINi HAyKOBHH CIIBPOOITHMK BiJMiNy HPOOIEM pEryiasTopHOi MOJITHKMA Ta PO3BUTKY MiINPUEMHHITBA, [HCTHTYT
exoHoMiku npomuciioBocti HAH Ykpainu (Kui, Ykpaina)

TypunHoBa [anHa BonogumupiBHa — KaHIMAAQT [EJaroriyHUX HaykK, JOLEHT, AeKaH (akylIbTeTy MpUpoJHUYO-reorpadiuHoi ocBith Ta ekoiorii HarioHaabHOro
negaroriynoro yuisepcurery imeni MLII. Jlparomanosa (Kuis, Ykpaina)

®ininmnosa Jlapuca BanepiiBHa — JOKTOp IEJaroriyHMX HAyK, KAHIMIAT XIMIYHUX HAyK, JOLEHT, JOLEHT 3aKialy BULIOl OCBiTH Kadeapu MmeamuHoi Gioximii Ta
Mortekysproi GionoriiHanionaneroro Meauanoro ynisepeurery imeni O.0.boromonsis, (Kui, Ykpaina)

Xoxnina Onena IletpiBHa — TOKTOp TICHXOMONiYHIX Hayk, Ipodecop, mpodecop kadeapu asiartiinoi neuxomnorii Harionansroro asiauiitnoro yxisepcutery (Kuis, Ykpaina)
Yaycosa Tersna BonoaumupiBHa — KaHIHAAT ICHXOJIOTIYHUX HAyK, JIOLEHT, JIOLEHT KadeapH ICHX0JIOorii Ta 0coOucTiCHOro po3BUTKY HaByasHO-HayKOBOTO iHCTHTYTY
MeHeIpKMeHTY Ta ricuxonorii [[3BO «YHiBepcuter MenemkmenTy ocitn» HAITH Ykpainu (Kuis, Ykpaina)

Yepcbka Mapist CepriiBHa — JJOKTOp MEIMYHHX HAyK, 3aBiJyBauka KOHCYJIbTaTHBHO-[IarHOCTHYHUAM BiJutiieHHsiM J[epskaBHOI YCTaHOBH «IHCTHUTYT €HIOKPUHOJIOTI Ta
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COMPARATIVE EVALUATION OF THE EFFECTIVENESS OF
RESVERATROL AND QUERCETIN IN PATIENTS WITH
CORONARY HEART DISEASE ACCORDING TO DAILY HOLTER
MONITORING OF ELECTROCARDIOGRAM

Abstract. The leading cause of death in the world remains Coronary Heart
Disease (CHD), despite the many treatments being developed. Therefore, the search
for new effective methods of treating CHD is extremely relevant. One of the
pathogenetic mechanisms of atherosclerosis progression, which is the
morphological basis of CHD, is chronic systemic inflammation. Anti-inflammatory
activity at different levels of pro-inflammatory signaling has polyphenols of plant
origin, which determined the direction of our scientific search.

A prospective open-label randomized controlled trial was conducted in 108
people with CHD, I-11 functional class (FC), with heart failure I-11 FC. After
analyzing the results of daily Holter monitoring (HM) of electrocardiogram (ECG),
patients were randomized to 2 study groups and a comparison group. Along with the
basic therapy of CHD, study group I prescribed 100 mg of resveratrol per day, group
Il -120 mg of quercetin per day. At 2 months, the electrocardiogram (ECG) was
evaluated.

After the treatment, the total daily duration of depression episodes of the ST
segment and the number of ST episodes decreased in patients of all study groups.
However, under the influence of resveratrol, the total daily duration of depression
episodes of the ST segment decreased by 43 % and significantly differed from the
values of the comparison group and the group of patients taking quercetin. The
maximum depth of depression significantly decreased only under the influence of
resveratrol — by 15%. The number of premature atrial complexes in patients of all
groups after treatment was also probably less. The number of premature ventricular
complexes was significantly influenced only by therapy with resveratrol and
quercetin: a decrease in the daily amount was 40% and 18%, respectively, which
proves the superiority of the effectiveness of resveratrol

It is determined that the use of resveratrol and quercetin in the complex
therapy of patients with coronary artery disease had a positive effect on the
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indicators of daily myocardial ischemia with the advantage of the effectiveness of
resveratrol, which makes it possible to recommend it for wide use in the complex
therapy of coronary artery disease.

Keywords: coronary heart disease, resveratrol, quercetin, daily Holter
electrocardiogram monitoring, myocardial ischemia, extrasystoles.
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HOPIBHAJIBHA OINIHKA E@OEKTUBHOCTI PECBEPATPOJIY TA
KBEPLHETHUHY Y XBOPUX HA IHNEMIYHY XBOPOBY CEPLA
3A JAHUMMU JOBOBOI'O XOJITEPIBCBKOI'O
MOHITOPYBAHHSAA EJIEKTPOKAPAIOI'PAMHA

AHoTamnisg. [IpoBiAIHOIO NPUYMHOIO CMEPTHOCTI B CBITI 3aJUIIAETHCS
imemiyHa xBopobOa cepis (IXC), mompu 4YucieHHI METOAM JIKyBaHHS, IO
po3po0stoThes. Tomy nomyk HOBUX epexkTuBHUX MeTo1iB JikyBaHHs [XC € Bkpaii
aktyanpbHUM. OJgHUM 3  TATOTEHETUYHUX  MEXaHI3MIB  IMPOTpeCcyBaHHS
aTepockiiepo3y, mo € mopdororigaoio ocHoBow I[XC, € XpoHiYHE CHCTEMHE
3amanieHHs. [IpoTw3amaiabHOI0 AKTUBHICTIO Ha PI3HUX PIBHAX MPO3amaibHOI
CUTHAJTI3AIlli BOJIOIIOTH MOMI(EHOIH POCIUHHOTO TTOXOKCHHS, 10 W BH3HAYMIIO
HAIPSIMOK HAIIOr0 HAYKOBOTO IMOIIYKY.

[IpoBeneHO TPOCMEKTHBHE BIAKPUTE paHAOMI30BaHE KOHTPOJIbOBAHE
nocaimkenns 3a ydactio 108 ocib, xBopux Ha IXC, I-II ¢ynkiionanpHUI Ki1ac
(®K), 13 cepueBoro HemocTtaTHicTIO He Buie II ®K. Ilicns anamizy pes3ynbTariB
nobooro XoJstepiBchbkoro MoHiTopyBaHHs (XM) enexkrpokapmaiorpamu (EKID),
XBOp1 paHJIOMI30BaHi y 2 Tpynu JIOCHIIKEHHS Ta rpymny mnopiBHsHHA. [lopsn 3
6azucHoto tepamiero [XC, rpyni gocnimkenss [ npusnaueno 100 mMr pecBeparpoiry
Ha 100y, rpymi II — 120 Mr kBepretuny Ha m00y. Uepe3 2 MicsIll OIIHEHO
pesynbTat (XM) enexrpokapaiorpamu (EKT) .

[licnss mpoBeneHOTO JIKYBaHHS Yy XBOPUX YCIX JOCHIDKYBaHUX TPYII
3MEHIIWIAacd CyMapHa A000Ba TpPUBANICTh €Mi301B nempecii cermenty ST Tta
KutbkicTh emizomiB ST. Ilpore, mij BIUIMBOM pecBepaTpoily cyMapHa Jao00o0Ba
TPUBATICTH €Mi30iB aemnpecii cermenty ST 3MeHmunacsa Ha 43 % W TOCTOBIPHO
BIJIpI3HsUIacAd B1J 3HAUYE€Hb I'PYNU MOPIBHSAHHA Ta TPYNU XBOPHX, SKI MpUAMAIU
KBEpIETHH. MakcumanbHa rIuOuHa Jenpecii JOCTOBIPHO 3MEHIIUJIACS JIMIIE 1T
BILUIUBOM pecBeparposy — Ha 15 %. KuUlbKICTh HAAILTyHOUYKOBUX €KCTPACHUCTON Y
XBOPHUX YCIX TPYII MICJIs JIKyBaHHS, TaKOX, OyJjia BIpOoTiIHO MeHIIo. Ha KibKicTh
IUTYHOUYKOBUX  €KCTPACHUCTOJI  JOCTOBIPHO BIUIMHYJIA JIMIIE Tepamis 13
3aCTOCYBaHHSAM pECBEPATPONy 1 KBEpIUETHUHY: 3MEHIIEHHS J000BO1 KIJIBKOCTI
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ckinamo 40 % wu 18 % BIANMOBIAHO, IO JOBOJWUTH MeEpeBary eQpeKTHUBHOCTI
pecBepaTpoiy

BusHaueHo, 110 3aCTOCyBaHHS PECBEpaTPOIy Ta KBEPIETHHY y KOMIUIEKCHIN
teparnii xBopux Ha [XC Mano mo3WTUBHUYN BIUIMB Ha MOKA3HHKU J00O0BOI imemii
MiOKapa 3 mepeBaroro e(heKTUBHOCTI pecBepaTpodry, 10 J03BOJISIE PEKOMEHTyBaTH
HOTO0 /1T IUPOKOT0 3aCTOCYBAaHHS Y KoMILIeKcHiH Teparii [XC.

KirouoBi cjioBa: imemiuyHa XBopoOa cepilsi, pecBepaTpos, KBEPIETHH,
n00oBe XOATEpiBCbKE MOHITOPYBaHHS €JIEKTPOKapAlorpamu, 1MeMis MioKapaa,
EKCTPACUCTOJTis.

Problem statement. Coronary heart disease (CHD) for many years in a row
remains the leading cause of death from all causes in the world. Almost a third in
the composition of cardiovascular diseases is disability due to CHD, while about
37 percent is disability in people of working age. Factors that cause an increase in
cardiovascular diseases are mental stress, high-calorie nutrition, hypodynamia,
environmental pollution, and an excess of xenobiotics [1,2]. In Ukraine, in
conditions of war, the problem of chronic stress, which often causes post-traumatic
stress disorder, is a particularly significant trigger and basis for the development of
cardiovascular pathology [3].

The morphological basis of CHD is atherosclerosis (AS) [4]. Despite
numerous scientific studies and the development of various methods of correction,
the problem of AS treatment remains unresolved. That is why the search for new
effective pathogenetically justified means of correction of AS and CHD is extremely
relevant.

Analysis of recent research and publications. The pathogenesis of AS is
complex and multicomponent, including chronic systemic inflammation (CHD) [5].
Proinflammatory molecules that produce immunocompetent cells involved in the
process cause modification of low-density lipoproteins, endothelial dysfunction, etc.
CD4+ T cells in the affected areas of blood vessels by activating nuclear factor kappa
B (NF-kB) cause the formation of pro-inflammatory cytokines (CK) [6]. Therefore,
the effect on chronic systemic inflammation (CSI) is appropriate in the treatment of
CHD. Agents with proven anti-inflammatory activity are, in particular, polyphenols —
substances of plant origin, which are widely used in clinical medicine. Among the
representatives of polyphenols are stylbenes, flavonoids, lignins, phenolic acids [7].
The study of the effectiveness of polyphenols in CHD is a promising direction of
scientific research.

Purpose of the article: to assess the effect of polyphenols — resferatrol and
quercetin — on myocardial ischemia according to Holter ECG monitoring in patients
with CHD.

Presentation of the main material. To fulfill the task, a prospective open
randomized controlled trial was conducted with the participation of 108 persons of
both sexes aged 53 + 6.1 years, patients with CHD: stable angina pectoris, Il FC,
HF 0-1. 30 healthy individuals constituted the control group.
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On the eve of the examination, all patients personally signed an informed
consent to participate in the study, in accordance with the requirements of the
Helsinki Declaration of 1975, Order of the Ministry of Health of Ukraine No. 690
of 23.09.2009 "On Approval of the Procedure for Conducting Clinical Trials of
Medicines and Examination of Clinical Trial Materials” and "Model Regulation on
Ethics Commissions.”

The criteria for inclusion in the study were the age of men and women of 40-
75 years, the presence of CHD: angina pectoris of Il FC tension, a stable course of
at least 2 months and the patient's willingness to cooperate.

The exclusion criteria were a history of myocardial infarction, the presence of
hypertension above the second stage of rhythm disturbance. (permanent form of
atrial fibrillation or extrasystole of high gradations according to Lown), nodular
blockades above grade Il, complete bundle branch block, rheumatic diseases, heart
defects, anemia, diabetes mellitus and other endocrine diseases, including obesity,
chronic liver and kidney failure, oncological diseases, arthritis in the stage of
exacerbation.

Patients underwent a comprehensive examination in accordance with the
Unified Clinical Protocol of primary, secondary (specialized) and tertiary (highly
specialized) medical care "Stable coronary heart disease"” [8]. All study participants
underwent Holter electrocardiogram monitoring (HM ECG).

Daily HM ECG was performed using the diagnostic complex "Beecardia”
(Ukraine) version 8.3.0 (Diagnostic Systems LLC, Kharkiv). Three bipolar leads
were used: Sky A leads (reflecting the anterior parts of the LV myocardium),
modified thoracic SM-6 leads (anterior-lateral part of the myocardium), and Frank
Y leads (posterior-diaphragmatic parts of the LV myocardium).

Episodes of ischemia were recorded, the criteria of which were horizontal
depression of the ST > 100 uV segment and a minimum duration of depression of
60 s. The patient noted the pain component or its equivalents in the diary. The
episodes of depression of the ST segment, which occurred asymptomatic, were also
taken into account. The depression depth of the ST segment was determined 60 ms
from point J after the QRS. The number of episodes of depression of the ST segment
(ST depr), their total duration (X t) with counting in all three leads combined with
the maximum depth (max) were estimated [9]. The number of extrasystoles —
premature atrial complexes (PACs) and premature ventricular complexes (PVCs)
was counted.

During the study, all patients with CHD received standard therapy — p
blockers, statins, acetylsalicylic acid — for 2 months to stabilize the clinical state [8].
At the end of this period, patients were randomized by envelopes. 28 patients
constituted study group I, which was additionally prescribed resveratrol at a dose of
100 mg per day per os before standard treatment. Study group Il (28 people)
prescribed quercetin at a dose of 120 mg per day per o0s. 50 patients made up the
comparison group. 2 months after the start of therapy with resveratrol and quercetin,
all three groups of patients underwent repeated HM ECG.
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Statistical processing of the study results was carried out using the KyPlot
program (version 6.0). The hypothesis of distribution normality was tested using the
Shapiro-Wilk test, the belonging of each sample to one population was determined
using the Kraskel-Wallis test. Using the paired Student's t-test, patient examination
data were comparable before and after treatment. For comparison of three
independent groups, the odd Student's t-test with Bonferoni correction was used. The
data were indicated as X + o, where X is the average value, o is the average quadratic
deviation. Differences in data were considered significant at a significance level of
p <0.05.

Study results and discussion.

After the treatment, the daily total depression ST (duration and number of
episodes) decreased in patients of all study groups (Table 1). In patients who were
on standard treatment, the £ t ST depr decreased by 19%, in patients who
additionally took quercetin — by 26%, and under the influence of resveratrol — by
43% and probably differed from the values of the study group Il and the comparison
group and (p < 0.05).

Table 1
Parameters of daily Holter ECG monitoring in patients with CHD
under the influence of therapy

Comparison group, n=50 Study group I, n=28 Study group II, n=28
Group / Parameter,
X+o Before After Before After Before After
treatment treatment treatment treatment treatment treatment
ST depr, episodes. | 12,4+2,9 9,0+2,9= 11,3+3,0 6,+2,4= 11,0+2,8 7,6+1,9=
>t ST depr,min | 52,3 +11,2| 40,3+122= | 521+14,1 | 27,0+120=%| 51,6+14,2 | 37,9+128=
ST depr max, uV | 2354+47,4| 2255+355* | 2349+52,5 | 203,1+50,7*| 246,4+61,8 | 221,0+43,6
PAC, 56,3+40,3| 39,0+29,4* | 58,1+36,4 | 31,9+223= | 62,1+38,5 | 41,1+27,7=
guantity,beats.
PVC, quantity, 28,4+15,60| 23,6+14,2 25,3+15,6 | 15,8+11,0% | 27,9+16/4 | 20,6+15,8*
beats

Note: * — Reliable difference before and after treatment (p<0.05),

= — reliable difference before and after treatment (p<0.001).
* _reliable difference between I and 11 study groups after treatment (p<0.05).

In the comparison group, the number of episodes of ST depr decreased by
15%, in the study group | — by 33%, in the study group Il — by 27%. There was no
significant difference in values between the groups after treatment. In the
comparison group and study group Il, ST depr max decreased by 7% and 11%,
respectively, but there was no statistically significant difference before and after
treatment in these groups, in contrast to study group I, where the difference after
treatment was significant (p < 0.05).
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The number of PACs in patients of all study groups after a two-month
treatment period was less (p < 0.05): in the conditions of standard therapy — by 29%,
in study group | — by 45%, in study group Il - 38%. (Table 1). The number of PVCs
significantly decreased only under the influence of resveratrol and quercetin, which
amounted to 40% and 18%, respectively.

Various scientific studies have determined the positive effects of quercetin
and resveratrol on the vascular wall and microcirculation. Quercetin is known to
have a ruthin-like membrane stabilizing effect. In the experiment, quercetin
increased the bioavailability of nitric oxide (NO-). Due to the activation of the
phosphorylation process, which ensured vasodilation [10]. Quercetin modulates
mitochondrial activity, which activates cellular respiration during the formation of
adenosine triphosphate [11]. It has also been found that quercetin has the ability to
resist the activity of the angiotensin-converting enzyme, and, accordingly, to reduce
vasoconstriction and systemic inflammation [12]. In our study, quercetin less
effectively than resferatrol affected the ectopic activity of the myocardium, which
may be due to its low bioavailability [13].

Our data on the anti-ischemic action of resveratrol are consistent with
previous studies. Resveratrol, according to Cruz M.N. [14], promotes NO- synthesis,
stimulates estrogen receptors, providing vasodilation and cardioprotection. Also,
resveratrol showed an antioxidant and endothelioprotective effect on blood vessels,
in particular, coronary arteries [15].

The anti-ischemic properties of resveratrol can also be realized through its
participation in preconditioning by activating the Al- and A3-receptors of
adenosine, a number of intracellular kinases, and adenosine diphosphate-dependent
K + channels [16, 17]. According to the results of the study Lina Y. And colleagues,
resveratrol showed the ability to block the channel of transient receptor potential
(TRP) A1, which determines its antinociceptive, anti-inflammatory and antioxidant
properties [18]. Improvement of microcirculation in the myocardium can also be due
to blocking of platelet activation and aggregation by resveratrol [19].

Under the conditions of ischemia, under the influence of reactive oxygen
species and cytokines, the formation of pain mediators increases and vagal
nociceptive impulse increases [20,21]. Reduction of pro-inflammatory signal
transduction by resveratrol and quercetin is, in our opinion, one of the determining
mechanisms of their anti-ischemic action with a predominance of the effectiveness
of resveratrol, which is also consistent with the results of our previous studies [22].

Conclusions. Thus, the use of both polyphenols studied in the complex
therapy of patients with stable CHD had a positive effect on the electrical stability
and myocardial ischemia, with the advantage of the effectiveness of resveratrol.

The obtained data allow us to recommend the active introduction of
resveratrol in the treatment regimens of patients with CHD.
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