O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0421U100551
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 18-03-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Mucs Jlinisg AHaTosiiBHa

2. Mys Lidiya A.

KBasmigikamis: 03.00.13

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniaabHOCTI: 03.00.13

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: dizionoris moguny i TRapUH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 16-03-2021

CreniaJIbHICTh 32 OCBITOIO: 6ioximis

Micue po6oTH 34,00yBayva: Incrutyt disionorii imeni O. O. Boromossia HaujoHnanbHoi akazemii Hayk Ykpainu

Kop 3a €IPIIOY: 05417093

Micuesnaxo,szeHHa: ByJI. Boromosbig, 6yn. 4, M. Kuis, KuiBcbka 06:1., 01024, Yxpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pagu): [ 26.198.01

IloBHe HalMeHYBaHHSI IOPHUAUYHOI 0COOM: IncTuTyT disionorii im. Boromosbig HanjonanbHa akazemist

HayK YKpaiHu

Kog, 3a €EIIPTIOY: 00000000

Micqesnaxo,zm(eﬂna: ByJl. boromosbLg, 4, M. Kuis, 01024, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

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

IloBHe HaliMeHYBaHHSI OPHUAHUYHOI OCOOH: IncTUTYT disionorii imeni O. O. Boromosbig HaujoHanbHOi
akageMii HayK YKpaiHu

Kop 3a €IPIIOY: 05417093

Micuesnaxo,r.perHﬂ: ByJI. BoromosbLg, 6ya. 4, M. Kuis, Kuiscbka 0641, 01024, YkpaiHa

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 34.39

Tema guceprauii:
1. Posib akTHBallii CUHTE3y €HIOI€HHOTO CIpPKOBOJHIO Y BilHOBJIEHHI (QYHKIIIOHaJIbHOTO CTaHy CepLieBO-CyIUHHOI

CHCTEMMU CTapUX LIypiB
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Pedepar:

1. Inceprauifina po60Ta IpUCBIYeHa BUBYEHHIO CTUMYJISLii eHJOreHHOro CHHTe3Y cipkoBonHIo (H2S) Ta itoro
BIUJIMBY Ha QYHKUiOHAJILHUN CTaH CEPLIEBO-CYAUHHOI CUCTEMU cTapuXx 1ypiB. [TokasaHo, 110 B TKAHWHAX CEPL Ta
CyZIUH CTapuXx LypiB CYTTEBO 3HMXEHUI BMICT 1JbOTO €HJIOTEHHOI'O TPAHCMITepa, a TaKO>K PO3BUBAETHCS
OKCHUJATUBHO-HITPO3aTUBHUM CTpeC. [lJIs1 CTUMYJIALII CUHTE3y €HIOT€HHOTO CIPKOBOJHIO MU BUKOPHUCTANN
BBeJleHHS KoeH3uMy H2S-cuHTresyiounx pepmeHTiB — nipunokcanb-5-gocdary (PLP). Bnepiue nokasaHo, 10
KypcoBe BBeZleHHs PLP cripusiio BifHOBJIEHHIO BMIiCTy eHAoreHHOro H2S y TkKaHMHax cepleBo-CyJUHHOI CUCTEMU
CTapux TBapUH, sIKe BiI0yBasoCs 3a paxyHOK 30ibLIE€HHS €KCIIPEeCii reHiB, 10 KoAyITh GepMEHTH IOTO CUHTE3Y —

CSE ta 3-MST. Taka aktuBalisi eHIOreHHOro cCuHTe3y H2S cynpoBoyKyBanacs CyTTEBUM IIPUTHIYEHHSIM



OKCHJATUBHOTO CTPECY, 110 XapaKTepU3yBaBCsl 3HIDKEHHSIM HIBUIIKOCTI reHepallii CyrepoKCHUIHOTO Ta
TipOKCUIbHOTO aHiIOH-PaJYKaJliB, @ TAKOXX BMICTy IPOAYKTiB IEPEKUCHOTO OKUCHEHHS JIiMifiB NOPiBHSHO 3
CYTT€EBO MiIBUIIEHUMU 3HAYEHHSIMU LUX [TOKA3HUKIB y TKAHWHAX CTapUX TBAapUH. BHaCIiLOK cTUMYIIAL]
€HJI0TeHHOTo cuHTe3y H2S y ctapux 1mypiB Bif6y10Cst TAKOXK 3HUKEHHSI TIOKa3HUKIB HITPO3aTUBHOTO CTPECY, a came
aKkTUBHOCTI iHAynub6ensHoi NO-cuHTa3u Ta 36iIbIeHHS] aKTUBHOCTI KOHCTUTYTUBHOI NO-CHHTa3H, 10 IPU3BOAUIIO
110 IOCUJIEHHSI KOHCTUTYTUBHOTO cUHTe3y NO, SIKuil Biflirpae CyTTEBY POJb Y PEAKIiSIX CEpLEBO-CYAUHHOI CUCTEMMU.
[TporexkTopHi MexaHi3mu fii H2S MOXyTb 6yTH NOB'3aHi SIK 3 BilHOBJIEHHSIM KOHCTUTYTMBHOro Ca2+-3ay1€;KHOTro
cunre3y NO (cNOS), npurHidyeHHsIM OKMCHOIO CTPECY, TaK i BIVIMBOM Ha BHYTPIIIHbOKJIITUHHI CTPYKTYpH, a CaMe
HecrienudiyHMN MerakaHas — MiTOXOHIpiaJIbHY TIOPY TPaH3UTOPHOI npoBinHocTi (MIT) (anrs. mitochondrial
permeability transition pore). Hamu Briepiie nokasaHo, 1o 3actocyBanHsi PLP npurHiuysano Ca2+-iHayKkoBaHe
BigkpruBaHH4 MII yepe3 3MeHIIEeHH ii YyTIMBOCTI 0 IHAYKTOPA, gKa CyTTEBO MiIBUILEHA Y CTapuX WypiB. [Ipn
LIbOMY iHri6yBaHHS MiTOXOHIpiasbHOrO H2S-cunTesyovyoro pepmenty 3-MST 3a nonomororo O-CMH 3meH1yBano
nporekTopHi eexru PLP mopo BinkpuBanHs MIIy cepli ctapux 1mypiB, 110 3acBiguye npo H2S-3anesxxHuii
MexaHi3Mm fii PLP. Bnepiue BusiBiieHO, 10 KypcoBe BBeZieHHs PLP 3ano6iraso po3BUTKy 3HaYHUX ilIEMiYHO-
penepdysiliHux nopyueHs ¢yHKUii cepug. IIpo Le cBigyaTs nonepeKeHHs 3Ha4HOr 0 Ma/liHHS TUCKY, IO
PO3BUBAETHCS Y JIIBOMY IIUTYHOYKY, @ TAKOXX IIBUAKOCTI CKOPOUEHHS MioKapza. 3acTocyBaHHs PLP 3HauHO
IIOKpalllyBaJjlo eHJoTelii3anexxHe po3caabdieHHs IT1aleHbKUX M's13iB a0pTH y CTapux 1ypiB. Tak, ammniiTyaa
alleTWIXOJIiHIHAYKOBAHOTO pPO3CIabJIeHHS, sIKa O0yJla CYTTEBO 3HMKEHA Y CTapUX LIyPiB, 30i/bIIyBaiacs 6ilbLl HIK y
2,5 paza. Llei1 edekT ckacoByBaBCsl 3a IONIOMOro1o iHribiTopiB NO-cuHTa3u Ta 3-
MepKanToInipysarcyabPpypTpaHcdepasy, o CBifuuThb npo 3anyderHs: NO ta H2S 1o 36inbuieHHs
€HJI0TeJIi13a1e’KHOr0 po3ciabeHHs cyauH. TakuM yuHoM, PLP BigHOBIIIOBaB CUHTE3 eHpjoreHHoro H2S i
KOHCTUTYTUBHOro NO, a TaKoX iHri6yBaB OKCUIATUBHO-HITPO3aTUBHUIA CTPEC y TKAHMHAX CEPLEeBO-CYLMHHOI
CHCTEMU CTapuX LIypiB, [0 CIIPUSIIO MOJIIIIEHHIO IIPUTHIYEHOTr0 eHI0Tei13a1esKHOTO pOo3CyadeHHs [1aleHbKIX
M'43iB a0pTH Ta MOKPAILIEHHIO PYHKIIii CEPIs y CTapUX IypiB.

2. The dissertation is devoted to the study of stimulation of endogenous hydrogen sulfide (H2S) synthesis and its
influence on the functional state of the cardiovascular system of old rats. It has been shown that the content of
this endogenous transmitter is significantly reduced and oxidative-nitrosative stress also develops in the tissues of
the heart and blood vessels of old rats. To stimulate the synthesis of endogenous hydrogen sulfide, we used the
coenzyme of H2S-synthesizing enzymes - pyridoxal-5-phosphate (PLP). For the first time, we have shown that the
course administration of PLP restored the content of endogenous H2S in the tissues of the cardiovascular system
of old animals, that occurred due to increased expression of CSE and 3-MST genes. Such activation of endogenous
H2S synthesis was accompanied by a significant inhibition of oxidative stress, a decrease in the rate of generation
of superoxide, hydroxyl anion radicals and the content of lipid peroxidation products compared with old animals
kept on standard diet. Due to the stimulation of endogenous H2S synthesis in old rats, there was also a decrease in
nitrosative stress, namely the activity of inducible NO synthase was decreased and activity of constitutive NO
synthase was increased that led to increased constitutive NO synthesis, which plays a significant role in reactions
of cardiovascular systems. The protective mechanisms of action of H2S can be associated with the restoration of
constitutive Ca2+-dependent synthesis of NO (cNOS), inhibition of oxidative stress and the impact on intracellular
structures, namely nonspecific megachannel - mitochondrial permeability transition pore (MPTP). We showed for
the first time that consumption of PLP inhibited Ca2+-induced opening of the MPTP due to a decrease in its
sensitivity to the inducer which is significantly increased in old rats. Inhibition of the mitochondrial H2S-
synthesizing enzyme 3-MST by O-CMH reduced the protective effects of PLP on the MPTP opening in the heart of
old rats which indicates the H2S-dependent mechanism of PLP. We have found that consumption of PLP
prevented the development of ischemic-reperfusion disturbances of the heart function. This was evidenced by the
prevention of a drastic drop in pressure in the left ventricle and the rate of contraction and relaxation of the
myocardium. PLP significantly improved endothelium-dependent aortic smooth muscle relaxation in old rats.
Thus, the amplitude of acetylcholine-induced relaxation which was significantly reduced in old rats was increased
more than 2.5-fold. This effect was reversed by inhibitors of NO-synthase and 3-mercaptopyruvate



sulfurtransferase indicating the involvement of NO and H2S in the improved endothelium-dependent vascular
relaxation. Thus, PLP restored of the endogenous H2S synthesis, constitutive NO and inhibited oxidative-
nitrosative stress in the tissues of the cardiovascular system of old rats which helped to improve the endothelium-
dependent relaxation of aortic smooth muscle and heart function in old rats.
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