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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 34.39.29

Tema gucepranii:

1. Posib CipKOBOZHIO Y peryJisLii TOHYCY IVIaleHbKUX M'S13iB Cy[IMH i KapiOIIPOTEKTOPHI MEXaHi3MHU HOTO Iii

2. Role of hydrogen sulfide in the regulation of vascular smooth muscle tone and cardioprotective mechanisms of
its action

Pedepar:

1. Po6oTa mpucBs4eHa BUBYEHHIO POJIi CIpPKOBOJHIO y PETYJIALIl TOHYCY IJIaZleHbKUX M'S3iB Cy[IMH Ha IIPUKJa/li a0PTU
i BOpiTHOI BeHN, a TAKOXK, 3'ICYBaHHIO I0T0 y4YacTi y peaklisx cepls Ha imeMito — penepdysito, ZoCiIKeHHi
MeXxaHi3MiB, [10B’13aHUX 3i 3MiHOIO IIOKA3HUKIB (PYHKIIOHAJIBHOTO CTAHY Ceplis 32 LIUX [1aTOJIOT{YHUX YMOB,
IIPOHMKHOCTI MiTOXOHAPiaJIbHUX MEMOPaH BHACJiOK yTBOpeHHs Ca2+-iHIyKOBaHOI IUKJIOCIIOPUHYYTINBOI MII,
3MiHi piBHSI €HepreTU4HOro MeTaboJli3My KapaioMionuTie. HaMmu oTpuMaHi JaHi Ipo Te, Mo JOHOP CipKOBOJHIO
NaHS 3anexHo Bif KOHLIEHTpalii 3MiHI0€ TOHyC ['M i30/1b0BaHMX MpenapaTiB a0OPTH i BOPiTHOI BeHU. [Ioka3aHo, 1o
peaxuis po3cnabyneHHs ['M Ha BBeneHHs NaHS syunie 4yacTKOBO oriocepeikoBaHa Yepes eHI0Telii3aneskHi
MeXaHi3Mu. Briepliie rokasaHa y4acTb aIBEHTULi B peaKLisgxX Ha CipKOBOIEHb. [J0 BAKJINBUX KIIITMHHUX MEXaHi3MiB
nii cipkoBOAHIO BiTHOCUTBCS cTUMYJIIOBaHHSI KAT®-kaHaniB. Kpim Toro, Hamu BusiBjieHUi GakT 3MiHM CKOPOTJIMBO]

akTuBHOCTI 'M aopTu i BOPiTHOI BeHM Ha [il0 NONepeJHNUKA CUHTE3Y CIpDKOBOJHIO L-1IMCTeiHy, IO CBiYUTh PO



y4acCTbh €HIOT€HHOIO CipKOBOIHIO Y PEryJisllii CyIMHHOIO TOHYCY. BBeieHHs noHopa cipkoBogHIO NaHS
CYIIPOBOM>KYBaJIOCS 30ibIIEHHSIM (PYHKIIOHAJIbHUX PE3€ePBIiB CepIisl Y Bill[IOBiib Ha HABAHTAXEHHS 00’ €MOM.
Jocninnny 3axuCcHU BIJIMB JOHOPA CIpKOBOJIHIO HA PO3BUTOK penepdysiliHuX nopyueHs PyHKIiOHATIbHOTO CTaHy
cepus. Bysio nmokasaHo cyTTeBe 3MeHILIEHHS penepdys3iiiHuX NopyumeHsb QyHKIIOHAJIBHOTO CTaHy Ceplis, 10 BKa3ye
Ha iHiLiIOBaHHS MTOTYXHUX 3aXVCHUX MEXaHi3MiB, SKi IPOTUAIIOTh OKMCHOMY CTpeCy iz 9ac penepdysii.
JocminkeHHs cTyneHs penep@ysiiiHUX NOMKOIKEeHb, 1110 IIPOSIBISIIOTLCS Y 3MiHi IPOHUKHOCTI MITOXOHAPiaJIbHUX
MeMOpaH, 110Ka3aJo, 10 BBEIEHHS JOHOPa CipPKOBOJHIO CIIPHSJIO 30€PEXKEHHIO LiJIiICHOCTI MEMOpPaH OpraHe’.
Brniepmie 6ys10 3adikcoBaHO 3MeHIIEHHs YyTanBOCTI MII 1o ingykropa ii BinkprusanHusa Ca2+ 3a yMOB OJHOPAa30BOTO
BHYTPIIIHbOOYEPEBUHHOTO BBeAeHHS mypaM NaHS i L-uucreiny. [Tokazanuit kappionporekropauil Brius NaHS Ha
(YHKULiOHAJIBHUI CTaH JUXaJbHOrO JlaHmora. OTpuMaHi eKcliepyuMeHTaJIbHi pe3yJIbTaTy [03BOJISIOTh
CTBEPKYBaTH, 0 H2S € BaXXJIMBOIO PETYJIITOPHOIO MOJIEKYJIO Y CEPLEBO-CYIUHHINA CUCTEMI K IpU

(i3iosI0oriYHMX, TaK i MATOJIOTIYHMX CTAHAX.

2. The study is aimed at estimating the contribution of hydrogen sulfide to the regulation of vascular smooth
muscle tone by the example of the aorta and the portal vein, elucidating its involvement in the heart responses to
ischemia - reperfusion, as well as the mechanisms related to the change in the heart functional state in these
pathological conditions, including mitochondrial membrane permeability due to formation of Ca2+-induced
cyclosporin A-sensitive (CsA) mitochondrial permeability transition pore (MPTP) and a change in the level of
cardiomyocyte energy metabolism. We have obtained evidence that NaHS, a hydrogen sulfide donor, changes the
smooth muscle (SM) tone of isolated aortic and portal vein preparations in a concentration- dependent manner. It
has been shown that NaHS-induced SM relaxation is only partially mediated through endothelium-dependent
mechanisms. The priority data have been obtained that the adventitia is involved in responses to hydrogen sulfide.
Important cellular mechanisms of hydrogen sulfide operation include stimulation of KATP channels. Moreover, we
have found that SM contractile activity of the aorta and the portal vein changes in response to L- cysteine, a
precursor of hydrogen sulfide synthesis, indicating endogenous hydrogen sulfide involvement in the vascular tone
control. However, we can not exclude a direct effect of L- cysteine on the vascular SM tone without its conversion
to hydrogen sulfide. The introduction of NaHS was accompanied by an increase in the heart functional reserves in
response to volume loading, indicating a decrease in diastolic myocardial stiffness and an increase in elastic
properties of the myocardium. We have investigated the protective effect of hydrogen sulfide donor on
reperfusion-induced disorders of the heart. In the experiments, introduction of NaHS was followed by a strong
tendency to increase coronary flow, indicating that hydrogen sulfide regulates the coronary vascular tone. A
significant reduction of reperfusion-induced dysfunction of the heart has been shown, which indicates the
triggering of powerful protective mechanisms that counteract oxidative stress during reperfusion. The studies of a
degree of reperfusion-induced injuries, manifested as a change in the mitochondrial membrane permeability,
showed that hydrogen sulfide donor helped to preserve the integrity of the organelle membranes. A decrease in
the MPTP sensitivity to Ca2+, an inducer of its opening, under a single intraperitoneal administration of NaHS and
L- cysteine to rats has been observed for the first time. NaHS at concentrations of 10-9, 10-8, mol /1 evokes a
decrease in the rate of oxygen uptake by the heart mitochondria of adult animals at states 3 and 4 (by Chance).
This is accompanied by an increase in oxidation /phosphorylation coupling, as evidenced by an increase in
respiratory control and ADP /O ratio, which indicates t the cardioprotective effect of NaHS on the functional state
of the respiratory chain. Thus, H2S is an important regulatory molecule in the cardiovascular system both in
physiological and pathological states.
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