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Pedepar:

1. PoboTta BuKOHaHa Ha 6a3i HaBuyasbHO-HAayKOBOTO MeJMKO-71a00paTOPHOTro LIeHTPY 3 BiBapieM Ta Kadenpu
(dapmaxosiorii Ta MEINYHOI peLleNTyPH 3 KYpCOM HOPMaJIbHOI ¢iziosiorii 3anopisbKoro fep>KaBHOTO MEIUKO-
(apMaleBTUYHOrO yHiBepcUTeTY. [lucepTauiiiHa po60oTa MPUCBsYEHA 3'ICYBaHHIO META00ITOTPOITHUX MEXaHi3MiB
KappmionportekTopHoi nii [ineprpuiny (6pominy 1-(oodeninernn)-4namino-1,2,40Tpuazosio), neMoHCTpalii ioro nepesar
nepe;; D0afpeHo60KaTOpaMy Pi3HUX ITOKOJIiHb Ta €KCIIEPMMEHTaJIbHOMY OOIPYHTYBAHHIO JIOLi/IbHOCTI H1Oro
3aCTOCYBaHH4 y JiKapchKiil GpopMi y BUrIIsAi TabIeTOK IIPU XPOHIYHIN ceplLeBill HegocTaTHOCTI. PyHIaMEHTaIbHOIO
OCHOBOIO JMCEPTaliiiHOI pO60THU CTaNIN PE3yIbTaTh (PAPMAKOJIOTIYHUX, 6i0XiMIUHUX, IMYHO(EPMEHTHUX,

iIMYHOTriCTOXIMIYHMX, €71eKTPO]i3io0riYHNX, TOKCUKOJIOTIYHUX, PapMalleBTUIHUX Ta CTAaTUCTUYHUX JOCIIiKEHb,



AKVMMM I10Ka3aHO BUCOKY NOOMIMETHMYHY, MITOOIPOTEKTOPHY, IPOTUILIEMIYHY Ta aHTUOKCUIAHTHY aKTUBHICTb
[IOPiBHSIHO 3 D0 PEHOGI0KATOPaMU Pi3HUX IIOKOJIiHb, & TAKOXK 6€3IeYHICTh HOBOTO IIOTEHIIiITHOTO Iperapary
l'neptpun y TabseroBaHiil popmi. Takox 6yJI0 JOCTiIKEHO TOCTPY TOKCUYHICTb, KYMYJISITUBHY aKTUBHICTb,
MiCLI€BOOIOPA3HIOBAJIbHY Ta IIKiPHOOIOAPAa3HIOBAJIbHY [Iil0 po3pobisieHux TabaeTok [inepTpuiy. Y pesyabTari
€KCIIepUMEHTY 0yJI0 O6I'PYHTOBAHO [IOLIIbHICTb 3aCTOCYBaHHS TabseToBaHoro l'ineprpuiny B Tepanii XCH sk
e(eKTUBHOrO Ta 6€3MeYHOro JIiKapChbKOro 3acoby. HaykoBa HOBU3HA O€P>KaHMX Pe3yJbTaTiB. Briepiie Ha OCHOBI
KOMIIJIEKCHUX €KCIIEPUMEHTAIbHUX JOCJIIIPKEHb i aHasi3y JaHUX PO MOPYLIEHHS €JIeKTPUYHOI aKTUBHOCTI cepLis
Ta BEr€TaTUBHOI PETYJIALIl CEPLIEBOr0 PUTMY, aKTMBaLlii OKCUAATUBHOTO CTPECY, IIPUTHIYEHHA EHEPTETUYHOTO
meTabosi3my i npoaykuii AT®, nopyieHs HITPOKCUEPriyHOI cCTEeMU OTPYMAaHI HOBI JaHi 010 poJii opyIleHb
excnpecii MPHK iNOS, MPHK eNOS Ta 6isikis iNOS i eNOS y natoreHesi po3sutky XCH. HoBumu €
€KCIIEpUMEHTAJIbHI IaHi IIPO Te, 10 BUPAKEHICTh ITOPYIIEHb €JIEKTPUYHOI aKTUBHOCTI CepLIsl i BEreTaTUBHOI
peryJisiii cepLeBoro puTMy, OKCUAATABHUN CTPEC i eHepreTMiHui AediuuT nos'sa3aHi 3 gucdyHkuielo NO-cucremu
Miokapga. Briepiie Bu3HaueHi HOBi JJaHKU-MileHi Ay tepanii XCH — cuctema NO, Ta oKa3aHO NEePCIEKTUBHICTD ii
IIO3UTUBHOI (papMaKoJIOriyHoi MoayJIsLii. Biepie excriepuMeHTanIbHO OOIPYHTOBAHO Ta KJIiHIYHO MiATBEPAKEHO
3aCTOCYBAaHHS HOBOT'O OpUTiHalIbHOrO O-6710Katopa 3 NO-mimeTnuHuM edekTom — 6pominy 1-(o-deninerm)-4-
amino-1,2,4-tpuasoniio (l'ineptpuny) y nikyBanHi XCH. Briepiie Bu3HaueHO MeXaHi3M 3aXUCHOI aii l'inepTpuiy npu
exkcnepumeHTanbHil XCH, 30kpema B aktuBallii Ta HopMmanizauii excripecii eNOS /iNOS, nigsuimenHi npoaykuii NO,
110 IPU3BOAUTD 10 NoKpaieHHs EKT, 3MeHIIeHHs1 OKCUIATMBHOTO CTPECY Ta MOJIMNIIEeHHS] €HEPTeTUYHOTO
meTabosti3mMy. Briepuie nokasaHo, 110 KypcoBe BBEJIEHHS LIypaM i3 ekcriepumeHTanpHo0 XCH
BHYTPIIHbOIIIYHKOBO ['inepTpuiy (3,5 MI/Kr) CIIpUYMHSIE HETaTHBHUM XPOHOTPOIIHUM eeKT, 1[0 3yMOBJIIOE
sHmwkeHHs YCC (p<0,001), inBepcito cermenTa ST Hybkue i30s1iHii 10 piBHSI KOHTPOAbHOI rpynu (p>0,05). BBeneHHs
linepTpuny HOpManisye TpuBaiicTs ¢pas3u genossgpusalii nepencepas (3yéewp P) Ta mayHoukis (kommaeke QRS) no
KoHTpoIo (p>0,05), mifgBuinye crieKTpaabHy NOTYKHICTh cepreBoro putMy TPW (p<0,001) Ta 3HUXYe cTpec-iHAeKC
SI (p<0,001) nopiBHSHO 3 HEJIIKOBaHMMU TBaprMHaMU. Bniepiue nokasaHo, o linepTpui 3MeHIye IPOsIBU BTOPUHHOI
MiTOXOHApianbHOI gucdyHKuUii npu XCH — 3MeHIye BiIKpUTTS MiTOXOHAPianbHOiI nopu (p<0,05), minpuiye 3apsn
BHYTPIIIHbOI MEMOpaHU MiTOXOHAPiH Miokapaa (p<0,05), 36inbimye npoaykuio AT® i AT (p<0,05) Ha ¢oHi
HOpMaJi3aujii peakiiil LUKy TPUKapOOHOBUX KUCJIOT, aKTUBallii KOMIIEHCATOPHOI0 MajaT-aclapTaTHOro
4YeJITHOYHOTO MEXaHi3My Ta 0OMEXKEHHS aHaepOOHOTO IJ1iK0JIi3y B yMOBax ekcnepumeHTanbHoi XCH. Bepe
Bu3HaveHi NO-miMeTnyHi BacTUBOCTI 'inepTpuiy B ymoBax ekcriepuMenTanbHoi XCH — mifBuilleHHs eKcIpecii
MPHK eNOS (p<0,05) Ta 6inxa eNOS (p<0,05), Hopmasnizauis ekcnpecii MPHK iNOS (p<0,05) i 6inxa iNOS (p<0,05),
nigsuieHHs nponykuii NO (p<0,05) Ta itoro 6iofgocTynHoCTi. Briepiie npojgeMoHCTpOBaHO nepesaru lineprpuiny
HaJ, 6a30BUMMU O-6JI0KATOPaMU Pi3HUX MIOKOJIiHb (METOIIPOJIOJIOM, KAPBEINJIOIOM, 6iCOIIPOJIOIOM, HEOIBOJIOIOM) ITPU
excriepuMmenTanpHiii XCH. Briepiie po3po6JieHO cyyacHuUi MeTOJ, CTaHapTu3alii ikapcekoi popmu lineprpumy
1751 nikyBaHHsL XCH - Tabs1eToK, a TakoX BIepllle BUBYEHO ii 6€31e4YHiCTb (TroCTpa TOKCUYHICTb, KyMYJIALLif,

[IO/IPa3HIOBAJIbHA Ta ajlepriyHa ais).

2. The study was conducted at the Educational and Scientific Medical Laboratory Center with Vivarium and the
Department of Pharmacology and Medical Prescription with a course in Normal Physiology of Zaporizhzhia State
Medical and Pharmaceutical University. The dissertation research is devoted to elucidating the metabolitotropic
mechanisms of the cardioprotective action of Hypertril (1-(oophenylethyl)-4namino-1,2,4otriazolium bromide),
demonstrating its advantages over nonadrenoblockers of different generations, and providing experimental
substantiation for its use in tablet form in the treatment of chronic heart failure (CHF). The fundamental basis of
the dissertation was formed by the results of pharmacological, biochemical, enzyme-linked immunoassay,
immunohistochemical, electrophysiological, toxicological, pharmaceutical, and statistical studies. These studies
demonstrated the high NOomimetic, mitonprotective, antinischemic, and antioxidant activity of Hypertril, as
compared with noadrenoblockers of different generations, as well as the safety of this new potential drug in tablet
form. The acute toxicity, cumulative activity, local-irritant, and dermalnirritant effects of the developed Hypertril
tablets were also studied. The results experimentally justified the feasibility of using tablet Hypertril in the therapy
of CHF as an effective and safe medicinal product. Scientific novelty of the obtained results. For the first time,



based on comprehensive experimental studies and analysis of data concerning disturbances in cardiac electrical
activity and autonomic regulation of cardiac rhythm, activation of oxidative stress, suppression of energy
metabolism and ATP production, and impairments of the nitric oxide system, new data have been obtained
regarding the role of altered expression of iNOS and eNOS mRNA and the corresponding proteins (iNOS and
eNOS) in the pathogenesis of chronic heart failure (CHF). Novel experimental findings demonstrate that the
severity of disturbances in cardiac electrical activity and autonomic regulation, oxidative stress, and energy deficit
are associated with dysfunction of the myocardial NO system. For the first time, new therapeutic targets for CHF
have been identified — the nitric oxide system — and the prospects of its positive pharmacological modulation
have been demonstrated. For the first time, the use of a new original noblocker with NOomimetic effect — 1-
(oophenylethyl)-4namino-1,2,4otriazolium bromide (Hypertril) — has been experimentally substantiated and clinically
confirmed for the treatment of CHF. For the first time, the mechanism of the protective effect of Hypertril in
experimental CHF has been elucidated, specifically through activation and normalization of eNOS /iNOS
expression and increased NO production, leading to ECG improvement, reduction of oxidative stress, and
enhancement of energy metabolism. It has been shown for the first time that intragastric administration of
Hypertril (3.50mg/kg) to rats with experimental CHF exerts a negative chronotropic effect, resulting in decreased
heart rate (p<0.001), STosegment inversion below the isoelectric line to the level of the control group (p>0.05).
Administration of Hypertril normalizes the duration of the atrial (P wave) and ventricular (QRS complex)
depolarization phases to control values (p>0.05), increases the spectral power of heart rate (TPW, p<0.001), and
decreases the stress index (SI, p<0.001) compared with untreated animals. For the first time, it has been
demonstrated that Hypertril reduces manifestations of secondary mitochondrial dysfunction in CHF — decreases
mitochondrial permeability transition pore (MPTP) opening (p<0.05), increases the inner mitochondrial membrane
potential (p<0.05), and enhances ATP and ADP production (p<0.05), accompanied by normalization of tricarboxylic
acid cycle reactions, activation of the compensatory malate-aspartate shuttle mechanism, and restriction of
anaerobic glycolysis under experimetal CHF conditions. The NOomimetic properties of Hypertril in experimental
CHF have been identified for the first time — through increased expression of eNOS mRNA (p<0.05) and eNOS
protein (p<0.05), normalization of iNOS mRNA (p<0.05) and iNOS protein expression (p<0.05), enhancement of NO
production (p<0.05), and improvement of its bioavailability. For the first time, the advantages of Hypertril over
conventional ooblockers of different generations (metoprolol, carvedilol, bisoprolol, and nebivolol) have been
demonstrated in experimental CHF. For the first time, a contemporary method for the standardization of the
Hypertril dosage form (tablets) intended for CHF therapy has been developed, and its safety profile — including
acute toxicity, cumulation, irritant, and allergenic properties — has been comprehensively studied.
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dopma BiracHOCTI: lepxasHa

Cdepa yIIpaBJIiHHﬂZ MiHicTepCTBO OXOPOHU 3/10POB sl YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
BnacHe IlpizBuie Im's [10-6aTbKOBI [llep6una Poman Onexkcannposuy

TOJIOBH pajgu

Biacue IpizBuie Im's I1o-6aThKOBI [llep6una Poman OnekcaHnpoBuy

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

domenko Harasis [TeTpiBHa

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



