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Pedepar/anoTanis:

1.V npucepratii po3risiHyTO Ta BUPIIEHO HAYKOBE 3aBJaHH4, SIKE I1OJISITAJIO Y BCTAHOBJIEHHI POJIi BiTaMiHy D B
perymsuii metabosismy rigporen cynbdiny (H2S) B cepLieBo-cyauHHil cucTeMi mypiB Ta MexaHizmax H2S-3anexHoi
KapIionpoTeKii 3a AieTiHIYKOBAHOTO OXKMPiHHS B €KCIIEPUMEHTI. 3 pe3ysIbTaTaMU JOCIiIKEeHHS OyJI0 BIeplie
3'COBAHO OCO6JIMBOCTI BIJIMBY KaJbLATPiOJy Ha Pi3Hi IIISIXU Cy/Ib(PiIHOr0 06MiHY B C€pLEBO-CYANHHIN CUCTEM]
1IypiB 3aJI€KHO Bif, 103U Ta TPUBAJIOCTI 3acTocyBaHHs. [TokazaHo, mo BBeneHHs 1,25 (OH)2D3 y nosi 0,1 MKr/Kr
VIPOJOBX 28 [1i6 CIPUYMHAIIO B MiOKap/i Ta a0PTi 3M0POBUX CTATE€BO3PIiNNX IyPiB 3poCTaHHs piBHS H2S,
NiABUILEHHS aKTUBHOCTI €H3MMiB cuHTe3y H2S - nucrarionin-o-niasu (CSE), nucreinamino-Tpancdepasu/ 3-
MepkanTo-nipysat-cyisdyprpancdepasu (CAT/ 3-MST), tiocynpdatrioncynsdyprpancdepasu (TST) 6e3



CYTT€BUX 3MiH aKTMBHOCTi €H3MMiB MiTOXOHIpiaZbHUX IJISIXiB 06MiHy H2S - Tiopemokcunpenykrasu (TrxR),
cynbdirokcupasu (SO). Beepenns 1,25 (OH)2D3 y 1o3i 1 MKT /KT CIIpaBiIsyIo CTUMYJIIOIOUYUIE BIIUB Ha CyJb(inHUN
0OMiH B MioKap/ii Ta aopTi 1ypiB yIPOJOBX Nepmux 14-Tu 1i6, ajie B NOAIbIIOMY BUKJIMKAJIO 3HM>KEHHS
aKkTUBHOCTI H2S-crHTe3yl0unx eH3uMiB i3 po3BUTKOM gucbanaHcy y uusixax CSE ta CAT /3-MST 3 popmyBaHHIM
nediuuty H2S. BcTaHOBIEHO, 1110 KalbUUATPiON y (i3iosoriyHiil Ta BUCOKIH 031 BUKJIMKA€e PiI3HOBEKTOPHI 3MiHU
excnpecii rena CSE B ceplieBo-CyIuHHIl cuctemi mypis. Beenenns 1,25 (OH)2D3 y nosi 0,1 MKT /KI BUKJIMKaJIO
niagBuieHHs BifHocHoro piBHI MPHK CSE / Actb B miokapgai Ta aopTi ctaHoM Ha 28-My 100y. HaTomicTs,
3acrocyBaHHs 1,25 (OH)2D3 B 103i 1 MKT /KT BUKJIMKAJIO NIpUrHiYeHHs ekcnpecii rena CSE. 3MmiHu ekcripecii reHa
CSE 3a gii pisHuX 103 KaJIbLUTPiOJy Y3roiKyBaJKch 3i 3MiHaMU JlecyabdypasHoi aKTUBHOCTI 1IbOT'O €H3UMY.
ITokaszaHo, mo cucrema H2S / CSE inTerpoBaHa B MexaHi3mMu 6ioJioriyHoi Aii akTuBHOI popmu BiTaMiny D, a ii
MOJYJISITOPU CYTTEBO MOIU(PIKYIOTh CEPLLEBO-CYIUHHI e(eKTH KanbuuTpiony: inriditop CSE nponaprinriaiuux
(TIIT') nocumoBaB Mpo3anasbHy, IPOANONTUYHY, TPOOKCUIAHTHY [it0 BUcoKoi go3u 1,25 (OH)2D3, a nonop NaHS,
HaBIlaky, 3MeHIyBas i epexru. 1,25 (OH)2D3 y nosi 0,1 MKr /Kr 3MeHIIlyBaB KapioTokcuuny gito 11T i, 3a
noenHaHHA 3 NaHS, 3a6esneuyBaB rnomipHe nigpuiieHHs piBHs Hsp70 Ta 3HMO>KeHHs piBHS Kacnasu-3. BBegenHs 1,25
(OH)2D3 y nosi 0,1 MKr/Kr ynpoioBX 28 71i6 He BUKJIMKAJIO CYyTTEBUX 3MiH CTaHy a0pPTH 3[J0POBUX LIyPiB, aje y 0o3i
1 MKT /KT CIIpUYMHUJIO TiIBUIIIEHHS CHPOBATKOBOIO PiBHS €HIO0Te iHy-1, MiKpOCKOIIiYHi 03HaKU ITOMKOKEHHS
CYJIMHHOI'O €HJIOTEIi10, [I0TOBIEHHS BHYTPILIHbOI €J1aCTUYHOI MeMOpaHu, 3MiHU I71aIKOM'SI30BUX KJliTUH. [IT1T°
IIOCUJIIOBAB Ba30TOKCUYHMI BIIJIMB BUCOKOI 1031 1,25 (OH)2D3, oCKiNIbKM CYTTEBO 3HMXKYBaB piBeHb H2S,
CTUMYJIIOBAB 3pOCTaHHS PiBHS €HA0TeNiHy-1, ornn610BaB MOPHOIOTiYHI 3MiHM CYAMHHOI CTiHKM, HATOMICTh
BBenieHHs1 NaHS cripaBiisiyio BazonpoTeKTopHUE edeKT. BcTaHOBI€HO 0CO6IMBOCTI BIUIMBY KaJIbIIUTPiOJy HAa CTaH
cucremu H2S/ CSE B cepuieBo-cyauHHil cucremi mypis 3 110 B ymoBax BeefenHs I1I1T ra NaHS. ¥ mypis 3 JIO B
MioKap/ii Ta A0pTi peecTpyBaloch 3HIKEeHHs piBHS H2S Ta akTUBHOCTI, BifgnosigHo. 3actocyBanHs 1,25 (OH)2D3 y
no3i 0,1 MKT /KT BUKJIMKAJIO AOCTOBipHe mifBuieHHs piBHg H2S ta aktuBHocTi CSE B Miokapzi Ta aopti mypis 3 JIO.
Beenenns ININT niBesmosasno Bnaus 1,25 (OH)2D3 Ha aktusHicTs CSE i nornubsosasno gedinut H2S B Miokapzi Ta
aopri mypis 3 [I10. Haromicts, NaHS nincumioBas ctumystiounii Brus 1,25 (OH)2D3 Ha cucremy H2S / CSE i
3anob6iraB po3BUTOK Aediuuty H2S B miokapai Ta aopTi y mypis 3 J10. Bnepie noseneHo y4acTs cuctemu H2S /
CSE y mexaHi3zMax peryJsiTOpHOro BIIJIMBY KaJIbLIUTPiOJy Ha PiBHI MeniaToOpiB 3anasneHHs, anonrody, E[IP-ctpecy B
MioKapzi, MeniaTopiB AUCYHKIiI eHI0TeiI0 Ta aTeporeHesy (eH0TeNiHy-1 Ta BicaTUHY) B CUPOBAaTLi KPOBi y
mypis 3 J1O. Y mypis 3 JIO criocrepiranocs nigsuineHHs piBHA Kacnasu-3, TNFo, Hsp60, sumkenHd piBaa Hsp70,
nipBuieHHs piBHS MJJA Ta KapOOHINIPHUX IPYII B MioKapi, MiABUILEHHS PiBHIB eHJ0TesiHy-1 Ta BicgaTuHy B
crupoBaTli Kposi. Beenenns 1,25 (OH)2D3 3a6e3nevyBaso 3MeHIIEHHS! 03HAaK OKCUJIATMBHOIO CTPeCy B MioKap{i,
3HVDKEHHS CMPOBATKOBUX PiBHIB eHjoTeniHy-1 Ta Bicdaruny y mypis 3 J110. 3a ymos JI1O iHribyBanus cucremu
H2S /CSE B miokappi Ta aopTi 3a aii I1I1I" acouitoBasock 3i 3HW>KEHHSIM IPOTU3aNaabHOI, aHTUATIONI TUYHOI,
AHTUMOKCUJIAHTHOI [1Iii KasbuuTpiosny. Beenennsa NaHS nocumoBasno Kapio- Ta €HI0TeNi0NpPOTEKTOPHY Ao
KJIBLIATPiOJly Yepe3 KOPUTYIOUNI BIIJIMB HA MeJiaTOpHy alloNTo3y, 3anajleHHs, IMCPYHKLil eHoTerio Ta
aTeporeHesy, IPOLEeCH BiJIbHOPAIUKAJIbHOIO OKUCHEHHS JIIifiB TA IPOTEIHIB. TAKMM YMHOM, PE3YJIbTATH
IVCEepPTaLifHOTrO LOCiIPKEHHS eKCIIEPUMEHTAJILHO OO PYHTOBYIOTh HOBI IiIXOIY 0 MiABUIEHHS Kapaio- Ta
Ba30IPOTEKTOPHUX eeKTiB BiTamiHy D mssxom HOro cyMiCHOro 3acTocyBaHHs 3 JoHOpaMu H2S, 1o ¢cBiguuts npo

IMPaKTUYHE 3HAYEHHAI ,Z[aHOi pO6OTI/I i HepCHeKTI/IBHiCTb IogaJIbIIM1x ,ZIOC]Ii,E)KeHb.

2. The dissertation considered and solved the scientific task, which was to establish the role of vitamin D in the
regulation of hydrogen sulfide (H2S) metabolism in the cardiovascular system of rats and the mechanisms of H2S-
dependent cardioprotection in diet-induced obesity in the experiment . The results of the study revealed for the
first time the specific effects of calcitriol on various pathways of sulfide metabolism in the cardiovascular system
of rats, depending on the dose and duration of administration. It was shown that administration of 1,25 (OH)2D3 at
a dose of 0.1 pg/kg for 28 days caused an increase in the level of H2S in the myocardium and aorta of healthy
sexually mature rats , an increase in the activity of enzymes synthesizing H2S - cystathionine-o-lyase (CSE),
cysteine amino -transferase/ 3-mercaptopyruvate -sulfur transferase (CAT/ 3-MST), thiosulfatethiol
sulfurtransferase (TST) without significant changes in the activity of enzymes of mitochondrial pathways of H2S



metabolism - thioredoxin reductase (TrxR), sulfite oxidase (SO). Administration of 1,25 (OH)2D3 at a dose of 1
ug/kg had a stimulating effect on sulfide metabolism in the myocardium and aorta of rats during the first 14 days,
but subsequently caused a decrease in the activity of H2S-synthesizing enzymes with the development of
imbalance in the CSE and CAT/ 3-MST pathways with the formation of H2S deficiency. It was found that calcitriol
in physiological and high doses causes multi-vector changes in CSE gene expression in the cardiovascular system
of rats. Administration of 1,25 (OH)2D3 in a dose of 0.1 ug/kg caused an increase in the relative level of mRNA CSE
/ Actb in the myocardium and aorta on day 28. In contrast, the use of 1,25 (OH)2D3 at a dose of 1 pg/kg caused
inhibition of CSE gene expression. CSE inhibitor propargylglycine (PPG) enhanced the pro-inflammatory, pro-
apoptotic, pro-oxidant effects of high doses of 1,25 (OH)2D3, and the donor NaHS, on the contrary, reduced these
effects. 1,25 (OH)2D3 at a dose of 0.1 pg/kg reduced the cardiotoxic effect of PPG and, in combination with NaHS,
provided a moderate increase in the level of Hsp70 and a decrease in the level of caspase-3. Administration of 1,25
(OH)2D3 at a dose of 0.1 ug/kg for 28 days did not cause significant changes in the condition of the aorta of
healthy rats, but at a dose of 1 ug /kg it caused an increase in serum endothelin-1levels, microscopic signs of
vascular endothelium damage, thickening of the internal elastic membrane, and changes in smooth muscle cells.
PPG enhanced the vasotoxic effect of high doses of 1,25 (OH)2 D3, since it significantly reduced the level of H2S,
stimulated the increase in the level of endothelin-1, and deepened the morphological changes of the vascular wall,
while the administration of NaHS had a vasoprotective effect. In rats with DIO, a decrease in the level of H2S and
activity was recorded in the myocardium and aorta , respectively. The use of 1,25 (OH)2D3 in a dose 0.1 pg/kg
caused a significant increase in H2S levels and CSE activity in the myocardium and aorta of rats with DIO. The
administration of PPG neutralized the effect of 1.25 (OH)2D3 on CSE activity and exacerbated H2S deficiency in the
myocardium and aorta of rats with DIO. In contrast, NaHS enhanced the stimulating effect of 1.25 (OH)2D3 on the
H2S/CSE system and prevented the development of H2S deficiency in the myocardium and aorta of rats with DIO.
The involvement of the H2S / CSE system in the mechanisms of calcitriol's regulatory effect on the levels of
mediators of inflammation, apoptosis, EPR stress in the myocardium, mediators of endothelial dysfunction and
atherogenesis (endothelin-1 and visfatin) in the blood serum of rats with DIO has been proven for the first time. In
rats with DIO, an increase in the level of caspase-3, TNFn, Hsp60, a decrease in the level of Hsp70, an increase in the
level of MDA and carbonyl groups in the myocardium, an increase in the levels of endothelin-1 and visfatin in the
blood serum were observed. The administration of 1,25(OH)2D3 provided a decrease in the signs of oxidative stress
in the myocardium, a decrease in the serum levels of endothelin-1 and visfatin in rats with DIO. Under conditions
of DIO, inhibition of the H2S / CSE system in the myocardium and aorta by PPG was associated with a decrease in
the anti-inflammatory, anti-apoptotic , and antioxidant effects of calcitriol . The administration of NaHS enhanced
the cardio- and endothelioprotective effects of calcitriol. Thus, the results of the dissertation research
experimentally substantiate new approaches to increasing the cardio- and vasoprotective effects of vitamin D by
its combined use with H2S donors, which indicates the practical significance of this work and the prospects for
further research.
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3a eKCIIepUMEHTAIbHOrO 0>XKUPiHHS. MaTepianu XII BceykpaiHChKOi HAyKOBO-ITPAKTUYHOI KOH(EPEHLIiI 32
y4yacTi MibKHapoHUX criewiasicTiB 3 kiuiHiuHOI ¢papmakosiorii «KiiHiuHa papmakosiorisi CbOrofeHHs: WIsIXU
MAaKCHMaJIbHOI TOITOMOTHY JIIKapChKil ClelialbHOCTI», M. Binnunig, 9-10 sucronana 2023 p. C. 103-104.

e 19. Ocrpeniok P.C., 3aiuko H.B. BrumB KanbpumTpiosly Ha 6i0XiMiYHi 3MiHM B aOPTi LypiB B yMOBaX iHriOyBaHHS
CUCTEMHU TiiporeH cynbdin / nucraTioHiH-rama-jiasa. Marepiaay HayKOBO-TIPAKTUYHOI KOH(pepeHlLii 3
MDKHapOJHOIO yyacTio «babeHKiBChbKi YnTaHHS», M. IBaHO-®paHKiBChK, 26-27 sxoBTHs 2023 p. C. 65.

¢ 20. Ostrenyuk R., Bobetska O., Zaichko N. The influence of calcitriol on the level of visfatin in the heart of rats
with experimental obesity. MaTtepianu VII MixxuapogHoi HaykoBoi KoHbepeHLii «AKTyasbHi Tpo6ieMu
cy4acHoi 6ioximii, kriTuHHOi 6iosorii Ta ¢isionorii», M. [JHinpo, 3-4 >koBTHs 2024 p. C. 145-146.

¢ 21. Octpentok P.C., 3aiuko H.B., BiaxxyeHko B.B. bioxiMiyHi 3MiHM B cepli IypiB 3a Jii KaJIbLUATPIONIy Ta
MogyJsuii cynbgigHoro o6Miny. Marepianu XIV BceykpaiHCbKOi HayKOBO-TIPaKTU4HOI KOH(pEpEHLi
«AKTyasibHi MUTaHHS NATOJIOTI] 32 YMOB [Iii HaA3BU4aiHUX (PAKTOPiB HA OpraHiam», M. TepHomine, 23-25
>KOBTHS 2024 p. C. 43.

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILisi:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizoMocCTi Ipo HAayKOBOr0 K€PiBHUKa /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacwue IlpizBuuie Im's I1o-6aTbKOBI:
1. Baiyko Haranig BaneHTuHiBHa

2. Nataliia V. Zaichko

KBasidikanis: n. men. u., npodecop, 14.01.32
Inentudikarop ORCID ID: 0000-0003-1889-6151
JoparkoBa indopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘{HOi OCOOM: BiHHMIbKUIT HAI[IOHATbHUI MEeIUIHUI yHiBepcuTeT iMeHi M. .

[Tnporosa

Koz, 3a €IPITOY: 02010669

Micuesﬂaxo,rm(emm: ByJI. [InporoBa, Binuuig, BiHHunbKU p-H., 21018, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. CaBuyk Oznekciit MuKoJ1anoBmuy

2. Oleksii M. Savchuk

KBasigikamis: 1. 6. 1., npodecop, 03.00.04
I,ueHTl/I(t)iKaTop ORCID ID: 0000-0003-3621-6981
JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: KuiBchkuil HallioHasIbHUI YHiBepcuTeT iMeHi Tapaca

[leByeHka

Kopg 3a €IPIIOY: 02070944

Micuesnaxon)KeHHﬂ: ByJI. Bonmogumupceka, Kuis, 01033, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. ®omenko Ipuna CrenaHiBHa

2. Iryna S. Fomenko

KBasigikamis: 1.6.1., npodecop, 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IToBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHe HEKOMEPLiiHE MiaNpueMcTBO "JIbBIBCHKUIA

HalliOHAJIbHUY MEIUYHUI yHiBepcuTeT iMeHi JJanuina anmnbpkoro”
Kopg 3a €IPIIOY: 02010793

Micue3Haxoa KeHHS: By [lekapchka, JIbBiB, 79010, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBJ'IiHHﬂ: MiHicTepCcTBO OXOPOHM 30POB 'Sl YKpaiHu

InenTudikarop ROR:

PeueHnzeHTn

BiacHe Ilpi3Bue Im'sa I1o-6aTbKOBI:
1. Bosiomyk Harasis IBaHiBHa

2. Natalia I. Voloshchuk

KBasigikamis: n.men.n., npodecop, 14.03.05



InenTudikarop ORCID ID: 0000-0002-0166-9676
JoparkoBa iHdpopmamnist:

IToBHE HaﬁMeHyBaHHﬂ IOpPI,I;H‘{HOi OCOOM: BiHHMIbKUIT HAI[IOHAIbHUIT MEIUYHUIT yHiBepcureT iMmeHi M. 1.

[Tuporosa

Kopg 3a € IPIIOY: 02010669

Micue3Haxoa>KeHHS: By [Tuporosa, Binnug, Binuuipkuii p-1., 21018, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHiCcTepPCTBO OXOPOHU 3710POB ' YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jenucrok Osbpra MukosaiBHa

2. Olga M. Denisyuk

KBasigikanis: k.men.n., mon., 14.03.05
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IToBHE Hal';IMeHyBaHHSI IOpPI,qH‘{HOi 0COOH: BiHHMIBKMIT HAI[IOHAIBHUIN MEIYHUIN yHiBepcureT iMmeHi M. 1.

[Tuporosa

Kopg 3a € IPIIOY: 02010669

Micue3HaxoaKeHHS: ByJI. [Iuporosa, Binunig, BinHuubkui p-H., 21018, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHiCTepPCTBO OXOPOHH 3710POB ' YKpaiHu

Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's I10-6aTbKOBI [Tisropak Karepuna BonosumupisHa
rOJIOBH pagu

ByiacHe IlpizBumie Im's I1o-6aThKOBI ITisropak Karepuna BonosumupisHa
rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY I'pebemiok Imutpo Iroposny
00JIIKOBHX JOKYMEHTIB

PeecTparop IOpueHko TeTssHa AHaToOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




