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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.45

Tema gucepranii:
1. Kapgio- Ta eHIOoTeNiNNpOTEKTOPHI BJIACTUBOCTI MOXigHUX 1,2,4- TpUasoiy

2. Cardio- and endothelial-protective properties of derivatives of 1,2,4-triazole

Pedepar:

1. IlpoBeneHi JOCiAKEHHS TOCTPOi TOKCMYHOCTI aHTi0iHy Ha 3-X BUJIax TBAPUH IPU Pi3HUX LISIXaX BBEJEHHS, 3
pe3yJIbTaTaMU SKUX BiH BiJHECEHMI [0 V KJ1acy TOKCUYHOCTI (IPaKTUYHO HETOKCUYHI pEYOBUHM). B ekcriepruMeHTax
Ha 1Iypax IIpY TPUBAJIOMY BBEJIEHHI BCTAHOBJIEHA BiICYTHICTh 3araJIbLHOTOKCUYHOI [Iii aHTioJiHy. AHTIOJIH HE Mae
KyMYJISTUBHUX BJIaCTUBOCTEN. Bu3HaueHa e(eKTUBHA [03a aHTiO0JliHY, SIKa CTAHOBUTH NIPU
BHYTpilIHbOOYEpeBUHHOMY BBeJeHHi (50 mr/Kr). ITpu I'IM Ta XCH pocnimkeHu HopMali3ylounil BIUIMB aHTi0JIiHY
6inbI BUpa>KEHUI B IIOPiBHSIHHI 3 MinipoHaToM Ha nokasHuku: EKT, YCC, ST, mopdodyHKIioHaNbHI
XapaKTEPUCTUKU MioKapza, 6i0XiMiuHi: TOKa3HUKY CUCTEMU CUHTE3Y, METa00JIi3My, TPAaHCIIOPTY OKCULY a30TYy,
Tios-gucynb@PinHOi cucTeMu, eHepreTUYHOro 0OMiHy, IPOOKCHUIAHTHO-aHTUOKCHIJAHTHOTO TOMEO0CTA3y y IIypiB.
I[pu BBenenHi aHriosniny kposiam 3 XCH BigHOBIIOBasach CKOPOT/INBA QPYHKIIiS JIiBOro myyHo4Ka. ¥ mypiB i3 CAT
npernapar He 3MiHIOBaB AT, ajie HOpMasizyBaB B MOHOTepaIlii Ta B KOMOiHallii 3 ip6ecapTaHOM i KBiHAIIpUJIOM BMICT
MapKepiB oKucioBanbHOI Mogudikaii 6inkis (AQT, KOTI'), BMiCT afieHiIOBUX HYKJI€OTUIB, OiNIKYy TEIJIOBOTO LIOKY
(HSP 70), cniBBinHOmeHHs: eNOS /iNOS, 3MeHIIyI0UN KOHLEHTPALiI0 IPOIYKTIiB [IEPETBOPEHHS (HITPOTUPO3UHY,



HITPUTIB), IONIEPE/IKaB BiIKPUTTS MiTOXOHAPiaJIbHOI IOPY MioKapa Ta BilHOBJIIOBAB )XUPHOKUCJIOTHUAN CKJIA],
JiniziB B ry1a3Mi KpoBi ypiB. BcTaHOB IEHI TOKa3HUKY (apMaKOKiHETUKY aHTi0JiHy B pO34MHi 1151 iH'eK11iil Ta
TabsieTkax. KBaHTOBO-XiMIYHMMU [OCIIIIPKEHHSIMY BU3HAY€Ha POJib aHTiO0JiHY B iepeHeceHHi NO Ta 3anobiranHi
nepetBopeHHi NO B IEpOKCUHITPUT, 36€epiraiouu oro eHA0TETIONPOTEKTOPHI BaCTUBOCTI. EKcieprumeHTabHi
JaHi CBiI4aTh PO Te, 10 AHTIOJIIH BOJIOJi€ BUPA)KEHOIO KapLiONPOTEKTOPHOI0, €HIOTEIIOIPOTEKTOPHOIO
aKTUBHICTIO, B OCHOBI SIKOI JIEJKUTh 3[ATHICTb MIperapary nocaabsoBaTi NPOsBY €HA0TeiabHOI JucPyHKLUII i
CTPYKTYPHO BiIHOBJIIOBAaTH (QYHKLiOHA/IbHI IOPyLIE€HHS MioKapza. Kio4oBi cioBa: aHriosliH, KBiHanpuI,
ipbecapTaH, MiIIpOHAT, TOCTPUIl iHPaAPKT MioKapja, XpPOHIYHA ceplieBa HEJLOCTATHICTb, EHEPreTUYHUI OOMiH,

MeTab0J1i3M OKCUIY a30Ty, aHTUOKCHUIAHTHA Jisl, KapJio- Ta eHJ0Te1i0NPOTEKTOPHI BJIaCTUBOCTI.

2. In the basis of the pathogenesis of cardiovascular disease, the leading role is given to endothelial vascular
dysfunction, which can be the pathobiochemical target of the effect of corrective medicines. It is known that many
medicines with different mechanisms of indirect action on the function of vascular endothelium (ACE inhibitors,
AT-II receptor blockers, L-lysine escinate, and medicines of metabolitotropic action). The active substance (S)-2,6-
diaminohexanoic acid 3-methyl-1,2,4-triazolo-5-thioacetate (the working name of Lizini, the new name is Angiolin)
was synthesized in the Pharmatron Research Institute for the purpose of creating an effective metabolitotropic
endothelioprotector which combines in its structure fragments of the molecules of thiotriazolin and L-lysine
escinate and has high anti-ischemic, cardioprotective, neuroprotective, antioxidant and anti-inflammatory
properties. Due to the fact that endothelial dysfunction is a consequence of oxidative and nitrosating stress,
screening of 11 compounds among 1,2,4-triazole derivatives was carried out on suspension of neurons in rats,
among which angiolin was identified as a leader compound that exceeds anti-oxidant properties of other
investigating substances. In order to determine the safety of angiolin, experiments were conducted to study its
acute and chronic toxicity on 3 species of animals by different ways of administration. These experiments showed
that the medicine belongs to the class V of toxicity (practically non-toxic substances). To determine and evaluate
the average effective dose (ED50), studies were conducted on model of acute myocardial infarction. As a result of
these studies, it was found that the effective dose of «Angiolin» is - 50 mg/kg. Subsequently, the effect of the
direct endothelioprotector angiolin and the metabolitotropic medicine of indirect action of mildronate on the ECG
measures of rats, morphofunctional and biochemical characteristics of the myocardium, in acute myocardial
infarction were compared. Angiolin (50 mg/kg) to a greater extent than mildronate (100 mg/kg) normalized ECG
measures in rats, significantly lowering the heart, reducing the ST deviation, restoring to the control level the T
wave amplitude. Angiolin normalized to a greater extent than mildronate morphofunctional characteristics of the
myocardium, namely, reduced the necrosis region, increasing the concentration of RNA nuclei of cardiomyocytes,
cytoplasm by. In this case, angiolin, in comparison with mildronate, to a greater extent reduced the tendency of
nuclei of apoptotic destructively altered cardiomyocytes. Angiolin renewed the parameters of the synthesis
system, metabolism, transport of nitric oxide (activity of NO-synthase, NO content, nitrotirosine, L-arginine) and
thiol-disulphide system (content of methionine, cysteine, reduced sulthydryl groups), energy metabolism indices
(adenine nucleotide content, glycogen, glucose-6-phosphate, pyruvate, isocitrate, malate, creatine phosphokinase
activity, malate dehydrogenase, cytochrome C-oxidase), prooxidant-antioxidant homeostasis (level of AFG, CFG,
glutathione peroxidase SOD activity). In acute myocardial ischemia which was modeled by the occlusion of the
branch of the descending coronary artery of rats, angiolin restored more than mildronate the content of ATP,
activity of creatine phosphokinase in the myocardium and showed antioxidant action, reducing the content of
AFG, CFG. In acute myocardial ischemia in rabbits, which was modeled by the introduction of caffeine and
adrenaline, angiolin, by prophylactic intravenous administration (50 mg/kg) reconstructed the parameters of the
contractile activity of the myocardium RILSH, RUILSH, Pmax and arterial pressure which exceeded the effect of
mildronate. On the model of doxorubicin chronic cardiac insufficiency in rats, angiolin to a greater extent than
mildronate increased motor activity on 35th day, prevented the development of myocardial hypertrophy and
prevented the loss of protein in the cytoplasm and mitochondria, reduced the density of nuclei of apoptotic and
destructively altered cardiomyocytes, increasing the area, the density of nuclei, concentration RNA in the nuclei
and the cytoplasm of cardiomyocytes, prevented the development of fibrosis and restored morphometric indices



of endothelial cells. In chronic heart failure in rats, angiolin increased to a greater extent than mildronate the
content of total NO synthase, L-arginine, eNOS density, decreased iNOS, the level of metabolites NO, nitrotirosin,
reduced the levels of thiol-disulphide system (content of methionine, cysteine, total recovered thiols, glutathione
reductase activity, glutathione peroxidase). Angiolin increased the level of energy metabolism of myocardium in
rats with CHF (adenine nucleotide, lactate, pyruvate, malate, glutamate, aspartate, creatine phosphokinase
activity). At an intravenous administration of angiolin (100 mg/kg), rabbits with doxorubicin CHF obser
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IOpuenko T.A.



