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THE USE OF DIGITAL TECHNOLOGIES IN THE DEVELOPMENT
OF CARDIO- AND ENDOTHELIAL PROTECTION

Belenichev 1., Gorchakova N., Rhyzhenko V., Nagorna O., Doroshenko A.,
Varavka l., Varvanskyi P., Belenichev K.
Zaporizhzhia State Medical and Pharmaceutical University
Bogomolets National Medical University, Zaporizhzhia, Ukraine
Communal institution “Zaporizhzhia Medical Professional College” of Zaporizhzhia
Regional Council, Zaporizhzhia, Ukraine

Introduction. In the work, complex mathematical and theoretical approaches to
the creation of a virtual screening program have been developed and proposed. The
use of the electron-topological approach is shown, which makes it possible to search
for molecular fragments-signs of activity. Calculations are given for the energy indi-
cators of the limiting orbitals (LUMO, HOMO), the absolute rigidity of the molecule,
the absolute electrical negativity of the molecule, and the reactive index.

The dependence of the biological action of substances on their quantum-
chemical descriptors is calculated and the function of their dependence is determined.
As a result of optimizing the targeted search for NO scavengers among xanthine de-
rivatives and creating a computer program for virtual screening using machine learn-
ing algorithms using the "gradient boosting™ model, as well as in vitro and in vivo
experiments, 8-benzylaminotheophylline-7-acetic acid hydrazide was discovered. It
has been established that 8-benzylaminothephylline-7-acetic acid hydrazide has the
properties of an NO scavenger and increases the activity of the glutathione system
and the concentration of HSP70 in neuronal suspension when modeling nitrosative
stress in vitro. It was shown for the first time that 8-benzylaminotheophylline-7-
acetic acid hydrazide in a model of myocardial infarction and intracerebral hemor-
rhage inhibits the expression of iNOS and INOS mRNA in the brain and myocardi-
um, and in a model of intracerebral hemorrhage increases the concentration of HSP70
in the brain of experimental animals and improves the performance and referential
memory in experimental animals. It has been shown for the first time that 8-
benzylaminotheophylline-7-acetic acid hydrazide increased exercise tolerance against
the background of improved myocardial bioenergetics and inhibition of oxidative
stress.

Conclusions. The created program for virtual screening of NO scavengers can
be used to optimize the targeted search for new antioxidants among newly synthe-
sized compounds and to plan the synthesis of new substances. The experimentally
established mechanism of action of 8-benzylaminotheophylline-7-acetic acid hydra-
zide can contribute to the creation of a new generation of effective antioxidant drugs
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that interrupt NO-dependent links of ischemic damage to the myocardium and brain.
In the case of additional funding, we will use the developed program to isolate more
active compounds based on various azaheterocycles (xanthines, 1,2,4-triazoles,
quinazolines). Their cardio- and endothelioprotective activity associated with the
ability to modulate the NO system of ischemic myocardium was studied.
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YOPHOBPUBII AK I KEPEJIO OAEP)KAHHSA ®ITOIIPEITAPATIB

Coaparkina JI. M., ITocToa M. B.
Ooecvkuti HayioHanvHutl yHieepcumem imeni I. 1. Meunukosa,
m. Ooeca, Yrpaina

[TpoTsirom 6araTboXx CTOJITH JIFOJICTBO 3aCTOCOBYE JIKAPChKI POCIMHU JJIs TIPO-
(b1MaKTUKU 3aXBOPIOBaHb 1 JIIKyBaHHA XBOpoO. HaBiTh ChOTOJIHI, KOJIU CydyacHa Me-
JIUIMHA JOCSTIa 3HAUHMX YCHIXIB B JIIKYBaHHI PI3HOMaHITHUX 3aXBOPIOBaHb 32 JI0-
MIOMOTOI0 JIIKAPCHKUX 3aCO0IB CHHTETUYHOTO MOXO/KEHHS, CIIOCTEPIraeThCs IiIBU-
HIEHUI MOMUT Ha JIKAPChKY POCIUHHY CHUPOBHHY, K4 MICTUTh 010JIOT1YHO-aKTHBHI
pedoBunaH (BAP). [lomymsipHicTh JiKapChKUX 3aC001B HA OCHOBI POCIMHHOT CUPOBHHH
(piTonpenapatiB) 00yMOBIIeHa M’ SIKICTIO 1 €EKTHBHICTIO X i1, JISTKMM 3aCBOEHHSIM,
HU3BKOIO TOKCUYHICTIO, SIK TIPABUIIO, BIJICYTHICTIO TTOOIYHOT ii.
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