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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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Протягом багатьох століть людство застосовує лікарські рослини для про-

філактики захворювань і лікування хвороб. Навіть сьогодні, коли сучасна ме-

дицина досягла значних успіхів в лікуванні різноманітних захворювань за до-

помогою лікарських засобів синтетичного походження, спостерігається підви-

щений попит на лікарську рослинну сировину, яка містить біологічно-активні 

речовини (БАР). Популярність лікарських засобів на основі рослинної сировини 

(фітопрепаратів) обумовлена м’якістю і ефективністю їх дії, легким засвоєнням, 

низькою токсичністю, як правило, відсутністю побічної дії. 
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