O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHUH 00J1iIKOBHIH HOMeP: 0825U002686

Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpamnii: 04-07-2025

Craryc: 3amaHoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MykBu4 BikTopis BosogumupisHa

2. Viktoriia V. Mukvych

KBasmigikamis:

InenTudikarop ORCHID ID: 0000-0002-9180-5589

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi crieniaibHOCTI: 091

Ha3Ba HayKoOBOIi CIIeniaJbHOCTI: Biosoris

T'anmyssp / ranysi 3HaHB: GioJoris

OcBiTHBO-HayKOBa IMporpama 3i crneniaJgbHOCTI: Biosoris

JlaTa 3axHcCTy:

CreniaJbHICTh 32 OCBiTOXO: 091 Biosoris

Micue po6oTH 34,00yBayva: [IHinpoBChKMil HALIOHAbHMIA YHiBepcUTeT iMeHi Onecs [oHYapa
Kopg 3a €IPIIOY: 02066747

Micue3Haxoa KeHHS: npocnekt Hayku, 6yp. 72, [IHinpo, JHImpoBchKuil p-H., 49045, VkpaiHa
dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR:

CeKTOop HayKH. YHiBePCUTETCHKUI



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
MIudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creniaai3oBaHOi BYEHOI pajgu). PhD 10153

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMIl HALIOHAIBHUIA YHiBepCcUTeT imMeHi Onecs
l'onuapa

Kopg 3a €IPIIOY: 02066747

Micnesnaxo,zm(emm: npocnekt Hayku, 6ya. 72, [Hinpo, JHinpoBcbKuii p-H., 49045, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

TloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHAIBHUIA YHiBEpCUTET imMeHi Onecs
['oHuapa

Kopg 3a €IPIIOY: 02066747

Micnesnaxo,zm(emm: npocnekT Hayku, 6ya. 72, [Hinpo, JHinpoBcbKuii p-H., 49045, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

V. BizomocTi npo aucepTaiiiio
MoBga guceprTaliii: Vkpaincbka
Koau TeMaTHYHHUX PYOPHK: 34.39.29, 34.39.03, 76.29.30, 76.31.32

Tema gucepranii:
1. ®izionoriyni edexTu KoPpeiny 3a YMOB JOKCOPYOILIMH-1HIyKOBAaHOTO YPaXKEHHS CEPLIst

2. Physiological effects of caffeine on doxorubicin-induced cardiac injury

Pedepar:

1. OHKOJIOTiYHi 3aXBOPIOBAHHS € OJHI€IO 3 IIPOBITHNX IPUYMH CMEPTHOCTI SIK y CBITi, TaK i B YKpaiHi, IOCTYNal04nCh
Jjule ceple-CyJUHHUM 3aXBOPIOBaHHAM. Jlokcopy6iuuH (DOX) 3anuiaeTbCsi OCHOBHUM XiMiOT€paneBTUYHUM
3ac000M, SIKMI IIMPOKO BUKOPUCTOBYETLCS B JIIKYBaHHI Pi3HUX 3J105KiCHMX HOBOYTBOP€Hb. KapAioTOKCUYHICTh
3QJIMIMIAETHCS OJHUM i3 Hal61/IbII AKTyaIbHUX OOMEKEHD Y KJIIHIYHOMY 3aCTOCYBaHHI XiMiOTepaneBTUYHUX 3aCO0iB,
a came aHTPaALMKIIHOBUX aHTUOIOTHKIB. Y 3B’3KY 3 LIM 3aJIMIIAETHCS aKTyaJIbHUM IIUTAHHS [IOIIYKY €(PEKTUBHUX i
6e3rneyHrx 3aco6iB IPOQIiNaKTUKU YU KOPEKIii Kap[ioTOKCUYHUX edeKTiB JokcopybiuHy. OcobinBa yBara B

IAHOMY KOHTEKCTi IPUAINAETLCA IPUPOSHIM OPraHiYHUM CIIOJIyKaM i3 IMMOTEHLIHOI0 KapAiOIPOTEKTOPHOIO Ai€lo.



SIK IpeCTaBHUK METUJIKCAHTHHIB, KO(eiH BUsSBIsie 6araTOKOMIIOHEHTHY (apMaKoJIOTivHY TIil0, IO Peati3yeThCs
4yepe3s BIIMB Ha Pi3Hi QiziosoriyHi cucTeMu >XUBOro OpraHiamy, 30Kpema Ha CeplLieBO-CyIHHY Ta HEpBOBY. [laHe
IOCJiI)KeHHS € HaJ|3BUYailHO aKTyaJIbHUM, OCKiJIbKY I'PYHTYETbCSI HA CUCTEMAaTUYHOMY aHaisi ¢iziosnoriyHoi aji
Ko(eiHy 32 YMOB ypakeHHsI ceplid, iHpykoBaHoro DOX. BuzHauanu napameTpu cepLeBoi (PyHKIii, OKCUIaTUBHOTO
CTpecCy, 3allajIeHHs Ta BEreTaTUBHOI peryJsuii. JJocaiIpkeHHs Majlo Ha MEeTi BUBHAYUTH, Y1 MOXKe KODeiH CIy>KUTu
MOJYJISTOPOM CEPLEBOI CTIMKOCTi B yMOBaX TOKCUYHOIO CTPeCy. PO3yMiHHS X MexaHi3MiB MOXKe BiIKDUTH HOBI
LJISIXY J7151 EKOHOMIUHO e(DEKTHUBHOI KapAioNpOoTeKIii Ta OOIPYHTYBATH KJIiHiUHI pillleHHSs 1010 BUKOPUCTaHHS
KOo(eiHy B OHKOJIOTIYHUX IaLli€HTIB, gKi MIPOXOAATh XiMioTeparnito Ha 0cHOBi DOX. Y po60Ti BUKOPUCTAaHO MOZEJb
IOKCOPYOILMH-IHIYKOBAaHOTO YPasKEHHSI Cceplid IIypiB i3 oabliuM BBeleHHSIM Kodeiny. OyHKIiOHaNbHU CTaH
CeplieBO-CyIMHHOI CUCTEMMU OLIiHIOBaJIU 3a Agornomoroto enekrpokapgiorpadii (EKI') ta exokapgiorpadii (ExoKT).
BioximiuHi JOCiI>)KeHHS BKII0OYAIM BUBHAYEHHSI PiBHS MaJIOHOBOTO Hianbaeriny (MIA), akTUBHOCTI
cynepokcuaaucmytasu (CO/I) i katanasu (KAT), 3arasipHOI aHTHOKCUIAHTHOI aKTUBHOCTI (3AA) Ta C-peakTUBHOTO
6inka (CPB). Y pe3ysbTaTi eKCIIepUMEHTaJILHOTO LOCiIPKEHHS] BCTAHOBJIEHO, 1110 BIJIUB KOeiHy Ha
(YHKLiOHAJIBHUI CTaH CEPL,EBO-CYJUHHOI CUCTEMU IIyPiB 3aJI€3KUTh Bifl BiKy Ta cTaTi TBApUH. TaKUM YMHOM,
3pinuii Bik (5-9 Mic.) BUSIBJIEHO HAUOIIbII ONITUMAJIBHUM JIJ151 MOZIETIOBaHHS (DapMaKOoJIOTiYHUX HaBaHTaXXeHb i3
3aJIy4€HHSIM CepLIeBO-CyIUHHOI cucTeMu. Y 11ypiB 3pisioro Biky (5— 9 Mic.) BCTaHOBJIEHO, 110 KOdeiH, JoKCopyoOiluH
Ta ix KOMbiHallisl 10-Pi3HOMY BIIJIMBAIOTh HA BETE€TATHMBHY PEryJIslLiio CEepLEeBOi AisiIbHOCTI 3aJ1€5KHO Bifl CTaTi
TBapyH. Y caMliB Koein cnpuunHse nomipHe 3HwkeHHs: YCC Ta 3pocTaHHs CTabiIbHOCTI pUTMY (BUCOKe AMO) npu
36epexKeHiil BapiabesIbHOCTi CepPLEeBOTr0 PUTMY, 1O CBiYMTb TPO KOMIIEHCATOPHY 1ApaCUMIIATUYHY aKTUBAIlLilo 6e3
03HaK HaJIMipHOTO BereTaTUBHOIO [lepeHanpy>KeHHs. JJokcopyobillMH, HaBlaky, iHAYKYe rinepakTUBaliio
CAMIIaTUYHOI cucteMu 3 niagsuieHHsmM YCC Ta ingekcy Hanpyru (IH), o0 cynnpoBoIyKyeTbCsl IPUTHIYEHHSIM
BapiabesibHOCTI puTMy. KombiHalist kodeiny 3 JOKCOPYOilIMHOM Y Cam1liB IOMipHO MOM'SIKIITyBajla HETaTHUBHI
edeKTy XiMioTepaneBTUYHOro areHTa, OJHaK 3aJIMIlIajia O3HAKA CUMIIATUYHOI [IepeHanpyru. Y caMoK 3piJIoTo BiKy
HaWCNpUSITIUBILLY Bif[IOBib JEMOHCTpPYyBajla caMe Ipyla, [0 OTPUMYyBasa jule Kopein: MakcumaabHa
BapiabesbHiCTb pUTMY (BUCOKUY BP), MiHiMaspHi 3HadeHHs [H Ta ingexkcy BeretaTuBHOI piBHOBaru (IBP), mo Bkasye
Ha JJOMiHyBaHHS IapPaCMMIIATUYHOTO TOHYCY Ta BUCOKMIA afanTaliliHui noTeHjian. JJoKCopybiluH y caMOK
BUKJIMKAB NiguieHHs YCC, 3pOCTaHHS CUMIIATUYHOTO HABAHTKEHHS Ta 3HWKEHHS THYYKOCTI puTMy. [loegHaHHS
Ko(eiHny Ta JOKCOPYOILMHY Jel0 KOMIIEHCYBAJIO 1ii 3MiHH, ajle He MTOBHICTIO BilHOBMJIO aJjallTalliliHi MeXaHi3MHu.
Exokapgiorpadivyne 1ociiI>keHHs BUSIBUJIO CYTTEBI CTPYKTYPHI Ta (PyHKLIOHAJIbHI 3MiHM B MiOKap/li IypiB mif,
BILJINBOM JIOKCOPYO6iLMHY, 110 BifoOparkae BimoMi KapAioTOKCHUYHI BIacTUBOCTI Liei crionyku. Ha npoTtusary npomy,
Ko(eiH NpoJeMOHCTPYBaB: IOMipHY [I03UTUBHY iHOTPOINHY fito (nigsuieHHs OB, OV, YO ta KIIO); BincyTHiCTb
HEraTUBHOT'O CTPYKTYPHOTO PEMOJEJIIOBAHHS; HE3HAYHE FeMOJMHAMIYHE CTUMYJIIOBAaHHS 0€3 03HaK
nepeBaHTaKeHHs abo nucdyHkuii. HalirososHinte, mo kombiHanis fokcopy6inuHy Ta Kodeiny npogeMoHCcTpyBaa
KapioNpOTEeKTOPHUII eeKT. PesysnbTaTi AOCIiIPKEHHS IPOJIeMOHCTPYBAIH, 10 KOPeiH YNHUTb TaKOX
Kap[i03axUCHY [0 32 YMOB JOKCOPYOILIMH-1HIyKOBAHOTO YPaXXEHHS CEPLs Y MIyPiB, MOIYJIIOI0YU [IPO-
/aHTUOKCUJIAHTHUI 6aslaHC Ta CUCTEMHE 3alajleHHs. Y caMIiB i CAaMOK 1ypiB BBEJJ€HHSI JOKCOPYOILIMHY BUKJIMKAJIO
OKCHUJATUBHUI CTpeC: MiABUINYyBaBcs piBeHb MJIA, 3HIKyBasiach akTuBHICTb COJ] 1 KAT, 3MeHmyBanach 3AA,
3Hay4HO 3pocTaB pieHb CPB. KodeiH, HaTOMiCTb, iJBUIYyBaB aKTUBHICTh aHTUOKCUAAHTHUX (PEPMEHTIB,
HiATPUMYBaB 3arajJlbHUM aHTUOKCUAAHTHUI CTaTyC Ta 3HVDKYBaB PiBeHb 3alajeHHs. KOMOiHOBaHE BBEIEHHS
Ko(einy 3 JOKCOPYOILJMHOM 4aCTKOBO KOMIIEHCYBAJIO TOKCMYHHUI BIUIUB OCTAHHBOTO, OCOOJIMBO B CaMOK, Jie
30epiranuch BUlli PiBHI aHTUOKCUIAHTHOIO 3aXUCTy. TakKuM YMHOM, KOJeiH Mo>ke OyTU [epCleKTUBHUM 3aC000M
[LJIS1 3MEHIIEeHHS KapAiOTOKCUYHOCTI aHTpauMKIIiHiB. OHi€I0 3 mepeBar Halloro JOCII)KEHHS € O4HOYaCHa OLjiHKa
KiJIbKOX B3a€MOIIOB'SI3aHMX CUCTEM. AHasli3ylouu KopeJsuii Mk napamerpamu BCP, exokapaiorpagivHumu

IMOKa3HUKaMHU T

2. Cancer remains one of the leading causes of death worldwide and in Ukraine, second only to cardiovascular
disease. Doxorubicin (DOX) remains a first-line chemotherapeutic agent widely employed in the treatment of a
broad range of malignancies. However, its clinical application is significantly limited by dose-dependent
cardiotoxicity, which represents one of the most serious adverse effects associated with anthracycline-based



therapies. Therefore, the development of effective and safe strategies to prevent or attenuate doxorubicin-
induced cardiotoxicity remains a pressing and active area of research. In this context, natural organic compounds
with potential cardioprotective properties have attracted considerable scientific interest. Among these, caffeine -
a member of the methylxanthine class - exhibits a complex pharmacological profile, exerting its effects through
interactions with multiple physiological systems, most notably the cardiovascular and central nervous systems.
This study is extremely relevant, as it is based on a systematic analysis of the physiological effects of caffeine in
DOX-induced cardiac injury. The key parameters assessed included cardiac function, markers of oxidative stress,
inflammatory response and autonomic regulation. The primary objective was to evaluate whether caffeine can
modulate cardiac resilience under conditions of toxic stress. Elucidating the mechanisms underlying caffeine’s
potential cardioprotective actions may contribute to the development of novel, cost-effective therapeutic
strategies and provide a scientific rationale for informed clinical decision-making regarding caffeine consumption
in cancer patients undergoing DOX-based chemotherapy. In this study, a model of doxorubicin-induced rat
cardiac injury was employed to investigate the effects of subsequent caffeine administration. The functional state
of the cardiovascular system was assessed using electrocardiography (ECG) and echocardiography. Biochemical
studies included measurements of malondialdehyde (MDA) levels, superoxide dismutase (SOD) and catalase (CAT)
activity, total antioxidant activity (TAA) and C-reactive protein (CRP) concentrations. In mature rats (5-9 months of
age), caffeine, doxorubicin (DOX), and their combined administration were found to exert sex-dependent effects
on the autonomic regulation of cardiac activity. In male rats, caffeine induced a moderate decrease in heart rate
and an increase in rhythm stability (elevated AMo) while maintaining HRV, indicating a compensatory
parasympathetic activation without signs of excessive autonomic strain. In contrast, administration of doxorubicin
alone resulted in pronounced sympathetic hyperactivation, characterized by elevated heart rate and tension index
(TI), accompanied by a marked suppression of HRV. The combination of caffeine with doxorubicin in males
moderately mitigated the negative effects of the chemotherapeutic agent, but kept the signs of sympathetic
overstrain. In mature female rats, the most favorable autonomic profile was observed in the group receiving
caffeine alone. This group demonstrated maximal heart rate variability (HRV), minimal values of the tension index
(TT) and autonomic balance index (ABI), indicative of predominant parasympathetic tone and a high level of
autonomic adaptability. In contrast, administration of doxorubicin (DOX) in females led to increased heart rate,
elevated sympathetic activity, and reduced rhythm flexibility. Although co-administration of caffeine and
doxorubicin partially ameliorated these adverse effects, it did not fully restore the adaptive autonomic
mechanisms. Echocardiographic examination revealed significant structural and functional myocardial changes
following doxorubicin administration, consistent with its well-documented cardiotoxicity. No evidence of adverse
structural remodeling was observed, and hemodynamic stimulation remained within physiological limits,
suggesting a lack of overload or functional deterioration. Most notably, the combination of doxorubicin and
caffeine demonstrated a cardioprotective effect. The findings further revealed that caffeine also has a
cardioprotective effect in the context of DOX-induced cardiac injury in rats by modulating the pro-antioxidant
balance and systemic inflammation. DOX administration in both male and female rats was associated with
pronounced oxidative stress, as evidenced by increased levels of MDA, decreased SOD and CAT activity, decreased
TAA, and significantly increased CRP levels. Caffeine administration, in contrast, led to enhanced activity of

endogenous antioxidant enzymes, preservation of overall antioxi
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CeKTOop HayKH: YHIBEPCUTETCHKUI



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Poguncekuil Onekcanap 'eopriioBuy

2. Oleksandr H. Rodinskiy

KBasigikamis: n.men.n., npodecop, 14.03.03

ImenTudikarop ORCHID ID: 0000-0002-8011-6104

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: JHITIPOBCBHKUI [I€P’)KaBHUM MEAUYHUIN YHIBEPCUTET

Kog, 3a €IPITIOY: 02010681

MicueSHaxo,vieHHﬂ: ByJ1. Bonopumupa Beprancekoro, 6yz. 9, Jninpo, [JHinposcbkuii p-H., 49044, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa ynpaBiriHHS: MiHiCTePCTBO OXOPOHY 310POB ' YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. JInzory6 Bonogumup CepriftoBuy

2. Volodymyr S. Lyzohub

KBasigikanis: 1. 6. 1., npodecop, 03.00.13
InenTudikarop ORCHID ID: 0000-0002-3001-138X

HoparkoBa iHpopMmamist: https://scholar.google.com/citations?user=iPtdFc4AAAAJ&hl=uk;
https:/ /www.webofscience.com /wos /author /record /B-7453-2014;
https:/ /www.scopus.com/authid /detail.uri?authorld=6603621803

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI O0COOHM: UepKachkuii Hal[ioHAIbHYIL yHiBEpCUTET iMmeHi Bornana

XMeTbHULIBKOTO

Kopg 3a €IPIIOY: 02125622

Micue3Haxoa>KeHHS: Gybsap llleBuenka, 6y, 81, Yepkacu, Uepkacbkuii p-H., 18031, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InenTudikarop ROR:

CeKTop HayKH:. YHiBePCUTETChKUIL

Peuensentu

BiacHe IIpizBuie Im'sa Ilo-6aTbKOBI:
1. IpommuHa Onbra OsekcaHgpiBHa

2. Olha O. Domshyna

KBasigikanis: . 6. u., mou., 03.00.04

Imentudikarop ORCHID ID: 0000-0001-7791-4028



JoparkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=55843770800;

https:/ /www.webofscience.com /wos /author /record /D-2971-2016;
https://scholar.google.com.ua/citations?hl=uk&user=NCiHMIsAAAAJ;;;https: / /www.researchgate.net /profile /O
-Dyomshyna

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: J[HINMPOBCHKMIA HAlliOHAIbHUI yHiBEpCUTET imeHi Osecs

'oHuapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 72, JHinpo, JIHinpoBCcbKUii p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IpizBume Im's I10-6aTbKOBI Vmakosa Fanuna OsekcannpisHa

TOJIOBH pagu

Biacue IpizBume Im's I1o-6aTbKOBI Vmakosa Fanuna OsekcannpisHa

rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBigasbHUH 32 MiATOTOBKY Terana Konombap

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZasIbHUM 3a PEECTpalLilo HayKoBoOi IOpuenko TeTsHa AHaToJiiBHA

OisSIIBHOCTI




