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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: The wide range of chemical structures of 

antioxidants provides opportunities for individual selection of 
the most suitable compounds, taking into account the unique 
needs and characteristics of the body. Synthetic antioxidants 
can be specially designed with certain characteristics, which 
helps to create more effective and stable compounds.

Aim: The aim of this work was to conduct a series 
of studies to identify the antioxidant activity of newly 
synthesized compounds of a number of oxalic acid diamides 
based on 3,4-dimethoxyphenylcyclopentylamine N1 
((1-3,4-dimethoxyphenyl)methyl)-N2–(2-methoxyphenyl)
oxalamide on the content of malondialdehyde (MDA) in the 
brain and liver tissues of white rats (in vivo, in vitro), as well 
as to determine their potential pharmacological properties that 
correspond to Lipinsky's "Rule of Five" (in silico).

Material and methods: The studies were conducted on white 
male rats weighing 180–200 g, kept on a normal diet. The brain 
and liver were washed with physiological solution, purified 
from vessels and homogenized in Tris-HCl buffer. The level of 
lipid peroxides was determined in a non-enzymatic peroxidation 
system by the yield of the final product – (MDA), which forms 
a complex compound with thiobarbituric acid in the form of a 
chromogen (trimethine complex).

Results and discussion: As a result of the conducted studies, 
it was established that the synthesized compounds exhibit 
antioxidant properties with varying degrees of effectiveness. 
The most pronounced activity was demonstrated by compound 
1.24.50 both in liver tissue and in brain tissue. The least activity, 
both in liver tissue and in brain tissue, was demonstrated by 
compound 1.24.43. In addition, all physicochemical descriptors 
of the studied compounds correspond to Lipinsky's "Rule of 
Five". These data confirm the prospects of further studies of 
these compounds as potential sources for the development of 
new molecules for the treatment of oxidative stress.

Conclusion: Analysis of the obtained data allows us to 
conclude that the studied compounds demonstrate antioxidant 
properties, helping to protect cells from oxidative stress. These 
results are of significant importance for the prevention and 
treatment of diseases associated with increased levels of free 
radicals.

Key words. Oxidative stress, antioxidants, free radicals, 
reactive oxygen species, trimethine complex, in silico.
Introduction.

Antioxidants are a diverse group of substances that have the 
ability to inhibit oxidative processes in the body caused by the 
formation of reactive oxygen species (ROS) and play a key 
role in strengthening the immune system, preventing chronic 
diseases such as cancer and cardiovascular pathologies, as 

well as slowing down the aging process and improving skin 
condition [1].

Their integration into the diet and use as food supplements 
represent an effective method of maintaining overall health and 
well-being of the body [2].

Depending on their origin and mechanism of action, 
antioxidants are divided into the following main groups: 
endogenous enzymatic antioxidants, natural non-enzymatic 
antioxidants and synthetic antioxidants.

Endogenous enzymatic antioxidants, enzymes synthesized 
directly in the body, such as superoxide dismutase, catalase 
and glutathione peroxidase, play a key role in the first line 
of defense against oxidative stress, they provide continuous 
and highly effective protection of cells, but their activity can 
decrease under the influence of various factors, including age, 
stress and pathological conditions [3].

Natural non-enzymatic antioxidants, for example, are found 
in plant and animal products and complement the body's 
antioxidant defenses. These include vitamins (A, C, E) are 
biologically active compounds that effectively protect the 
body from the effects of oxidative stress. These substances are 
found in a variety of natural sources, such as fruits, vegetables, 
green tea, spices, and herbs. Their antioxidant activity is due 
to their unique chemical structure, which includes a variety of 
classes of compounds, such as flavonoids (such as quercetin and 
catechins), polyphenols (such as resveratrol and ellagic acid), 
vitamins (such as vitamin C and E), carotenoids (including beta-
carotene and lycopene), and other bioactive molecules such as 
glutathione and coenzyme Q10 [4].

Compared to natural antioxidants, synthetic antioxidants are 
designed to enhance endogenous antioxidant protection and 
are used as food additives and pharmaceuticals. They play an 
important role in modern medicine and pharmacology, offering 
a number of advantages that make them an integral part of 
therapeutic strategies. First, they can be specifically designed 
to ensure high bioavailability and stability, which allows for 
targeted and effective action on cells and tissues of the body [5].

Second, synthetic antioxidants significantly reduce the level 
of oxidative stress, which is a key link in the pathogenesis of 
numerous chronic diseases [6].

Thus, the integration of synthetic antioxidants into medical 
practice is a promising strategy for maintaining homeostasis 
and preventing pathologies caused by oxidative stress. The 
complex use of these compounds can contribute not only to 
the modulation of biochemical processes at the cellular level, 
but also to a reduction in the risk of developing a wide range 
of diseases associated with redox system imbalance, including 
neurodegenerative, cardiovascular and oncological diseases [7].

Modern research also demonstrates that synthetic antioxidants 
are capable of modifying cellular signaling pathways involved 
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in inflammation and apoptosis, opening up new prospects for the 
development of innovative drugs. This is due to their ability to 
act on various molecular targets, including enzymes, receptors 
and transcription factors, which allows for the creation of more 
effective and specific therapeutic agents [8].

In the context of current health and disease prevention issues, 
there is an increasing interest in antioxidants [9].

The increasing volume of publications devoted to the diverse 
aspects of the interaction of prooxidants, and antioxidants 
serves as convincing evidence of the growing scientific interest 
in studying the nature and mechanisms of oxidative processes in 
chemical and biological systems [10].

In biological systems, oxidative processes maintain a dynamic 
balance between free radical oxidation and neutralization of 
bioradicals, which ensures stable synthesis of reactive oxygen 
species (ROS) in the body [11].

Under physiological norm conditions, the synthesis of 
active forms of oxygen (ROS) is balanced by the function of 
the antioxidant system, which ensures the maintenance of 
homeostasis. However, if the rate of ROS formation exceeds 
their utilization, oxidative stress may develop. In this state, 
not only excessive accumulation of ROS is observed, but also 
increased destruction of key bioorganic macromolecules, which 
leads to their premature degradation [12].

It is important to note that in the brain, the main source of free 
radicals is hydrogen peroxide, which is formed as a result of 
deamination reactions. These processes are key to the formation 
of free radicals in neural tissue and can contribute to oxidative 
stress if not effectively neutralized by antioxidant mechanisms [13].

The study of antioxidant activity is an important area of   modern 
biomedical science, since it is directly related to maintaining 
homeostatic balance in the body and protecting cells from the 
destructive effects of oxidative stress. It is generally recognized 
in the scientific community that the most dangerous component 
of oxidative stress is the formation of reactive oxygen species 
(ROS), including free radicals and peroxides, which are highly 
reactive and can initiate cascade damage to biomolecules. 
Oxidative stress plays a decisive role in the pathogenesis of 
a number of neurodegenerative diseases, such as Parkinson's 
disease, Alzheimer's disease, Huntington's chorea, depressive 
disorders and multiple sclerosis [14].

The aim of this study is to further understand the role of 
antioxidants in maintaining health and preventing disease. This 
study, based on current scientific advances, aims to identify 
new antioxidants that can effectively reduce oxidative stress 
and mitigate its potentially harmful effects. These efforts 
have the potential to significantly contribute to a critical area 
of   biomedical research by providing a better understanding 
of the mechanisms of antioxidant activity and its therapeutic 
applications.

The synthesized diamide derivatives have previously been 
found to possess a variety of biological activities (antiarrhythmic, 
sympatholytic, adrenomimetic, anticonvulsant, etc.) [15].

In this work, we investigated the specificity of the 
antioxidant action of a number of oxalic acid diamides 
based on 3,4-dimethoxyphenylcyclopentylamine N 1 
((1-3,4-dimethoxyphenyl) methyl)- N 2 –(2-methoxyphenyl)

oxalamide, synthesized in the laboratory "Design and Synthesis 
of Compounds Regulating the Activity of the Cardiovascular 
System". The structure of the synthesized compounds was 
confirmed by IR and NMR1H spectra, the purity was checked 
chromatographically [15].

At the same time, the potential pharmacological properties 
of these compounds, which correspond to Lipinsky’s “Rule of 
Five”, were investigated.

The compounds under investigation include: 1.24.40, 1.24.42, 
1.24.43, 1.24.49 and 1.24.50. The research objective was to 
evaluate the antioxidant potential of these newly synthesized 
compounds in the brain and liver tissue of white rats through in 
vivo and in vitro experiments, as well as in silico analyses.

Scheme 1. The structures of studied compounds.
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Materials and Methods.
The experiments were conducted on male white 60 rats 

weighing 180–200 g, maintained on a standard diet. The study 
adhered to the Directive of the European Council (2010/63/EU) 
on the care and use of experimental animals [16]. In vivo and in 
vitro studies consist of 4 main stages.

Stage I: The test compounds were dissolved in 1ml dimethyl 
sulfoxide and administered intraperitoneally to the experimental 
animals at a dose of 0.3mg per kilogram of body weight, in the 
same way control animals received 1 ml dimethyl sulfoxide 
[17].

Stage II: On the next day, for experiments the animals 
were euthanized under Nembutal anesthesia administered 
intraperitoneally at a dose of 60 mg/kg [12]. After dissection, 
the brain and liver were isolated, washed with physiological 
solution, cleared of blood vessels, and homogenized in Tris-
HCl buffer (pH 7.4). 

Stage III: After protein precipitation the supernatant containing 
malondialdehyde (MDA) is separated by centrifugation. 
Thiobarbituric acid, which is an indicator of MDA, is added. This 
forms a pink chromogen, the color intensity of which indicates 
the level of MDA content. The intensity of the chromogen color 
was measured spectrophotometrically at a wavelength of 535 
nm, which correlates with peroxide levels [18,19].

Stage IV: Assessment of lipid peroxides was performed 
using a non-enzymatic (ascorbic acid-dependent) peroxidation 
system, where malondialdehyde (MDA) served as the end 

product. The antioxidant activity (AOA) of the test compounds 
was determined by the percentage change in MDA levels in 
experimental samples compared to control, normalized to 1g of 
previously quantified protein content.

In silico: To be effective, a drug must reach its target in the 
body in sufficient concentration and remain in a biologically 
active form long enough to produce the desired effect. 
Drug development now includes assessment of absorption, 
distribution, metabolism, and excretion (ADME) at very early 
stages of the discovery process, when there are many potential 
compounds but limited physical sample availability. In this case, 
computer models represent a valuable alternative to traditional 
experiments. Our study used the SwissADME web tool, which 
offers free access to a range of fast but robust prediction 
models for physicochemical properties, pharmacokinetics, drug 
properties and pharmaceutical chemistry compliance. The tool 
incorporates advanced methods such as BOILED-Egg, iLOGP 
and bioavailability radar [20,21].

The study includes determination of compliance of compounds 
with the Lipinski 5 rule with the SwissADME web tool. 
Lipinski's "Rule of Five" is a widely used principle in drug 
discovery that predicts whether a biologically active molecule 
is likely to be bioavailable and penetrate biological membranes 
based on its chemical and physical properties. This rule 
evaluates pharmacokinetic characteristics such as absorption, 
distribution, metabolism and excretion by evaluating specific 
physicochemical properties [22].

Compound Control (mg/g protein) Experiment (mg/g 
protein)

% of Experiment from 
Control

% Difference from 
Control

1)1.24.40 12.05 ±0.9 3.01±0.4 24.98% 75.02%
2) 1.24.42 12.05 ±0.9 1.92±0.3 15.93% 84.07%
3)1.24.43 12.05±0.9 8.01±0.10 66.47% 33.53%
4)1.24.49 12.05±0.9 2.05±0.3 17.01% 82.99%
5)1.24.50 12.05±0.9 1.41±0.3 11.70% 88.3%

Table 1. The effect of some compounds of a series of oxalic acid diamides based on 3,4-dimethoxyphenylcyclopentylamine N1 ((1-3,4-dimethoxyphenyl)
methyl)-N2 –(2-methoxyphenyl)oxalamide on the MDA content (nm/mg protein) in the brain of white rats in Vivo and in Vitro, in Silico experiments.

Compound Control (mg/g protein) Experiment (mg/g 
protein)

% of Experiment from 
Control

% Difference from 
Control

1)1.24.40 12.05 ±0.9 3.78±0.4 31.36% 68.64%
2) 1.24.42 12.05 ±0.9 3.20±0.3 26.56% 73.44%
3)1.24.43 12.05±0.9 9.42±0.11 78.17% 21.83%
4)1.24.49 12.05±0.9 2.56±0.4 21.24% 78.76%
5)1.24.50 12.05±0.9 1.92±0.3 15.85% 84.15%

Table 2. The effect of some compounds of a Series of Oxalic acid Diamides based on 3,4-dimethoxyphenylcyclopentylamine N1 
((1-3,4-dimethoxyphenyl)methyl)-N2 –(2-methoxyphenyl)oxalamide on the MDA content (nm/mg protein) in the liver of white rats in Vivo, In Vitro, 
In Silico Experiments.

Compound Log P Number of hydrogen 
bond donor groups

Number of hidrogen bond 
acceptor groups Molecular weight

1.24.40 3.31 2 5 412.48 g/mol
1.24.42 3.21 2 4 320.38 g/mol
1.24.43 3.69 2 4 388.50 g/mol
1.24.49 3.44 2 6 419.51 g/mol
1.24.50 3.10 3 5 350.41 g/mol

Table 3. The results of In Silico studies.
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Results and Discussion.
The degree of lipid peroxidation (LPO) was assessed based 

on the production of the end product, malondialdehyde (MDA), 
a recognized marker of lipid oxidation. The intensity of LPO 
was determined by quantitative analysis of MDA levels in the 
samples, which allowed the intensity of oxidation to be expressed 
through the amount of MDA formed in the reaction. Therefore, 
the accumulation of MDA indicates the intensity of oxidative 
processes, while a decrease in its level after the introduction of 
antioxidants may indicate their effectiveness [23].

Exploratory analysis of the antioxidant effect of the following 
compounds: 1.24.40, 1.24.42, 1.24.43, 1.24.49 and 1.24.50 
based on changes in the level of malondialdehyde (MDA) in the 
brain and liver of experimental animals. Based on the results, 
the MDA content of all compounds in the control is on average 
12.05 mg/g protein.

After the experiment, the MDA level in the brain of compound 
1.24.40 decreased by 75.02%. The MDA level in the brain of 
compound 1.24.42 was 84.07%, and the MDA level in the brain 
of compound 1.24.43 decreased to 8.01 mg/g protein. The MDA 
level in the brain of compound 1.24.49 was 82.99%. Under the 
influence of compound 1.24.50, the MDA level decreased by 
88.30%, which makes it the most effective among those studied.

Compound 1.24.40-68.64% demonstrated antioxidant activity 
in liver tissue. Compound 1.24.42 had 73.44% MDA level in 
liver, while compound 1.24.43 had MDA level in liver decreased 
to 9.42 mg/g protein. Compound 1.24.49 had MDA level of 
78.76%. Compound 1.24.50 decreased MDA level in liver by 
84.15%, making it the most effective among those studied.

The structure of the molecule under study contains no more 
than 5 hydrogen bond donors, no more than 10 hydrogen 
bond acceptors, a molecular weight of less than 500 Da and 
a distribution coefficient (log P) of no more than 5 confirms 
compliance with Lipinsky's rule of 5. The term "rule of five" 
refers to the fact that the criteria are based on multiplicities of 
five [20,22].

All compounds studied have the same Log P value, which 
is important despite the compliance with Lipinski's rule. 
Compounds must have optimal solubility in body fluids before 
they are adsorbed by biological membranes. The optimal number 
of hydrogen bond donor and acceptor groups is important in 
terms of ensuring solubility in body fluids.

To penetrate biological membranes, compounds should 
not be too large to pass through intercellular pathways or 
molecular transport systems. All the compounds studied have 
optimal molecular weight. As a result of the studies, it was 
established that all the compounds correspond to the Lipiski's 
5 rules without any deviations and have the highest possible 
permeability through biological membranes. The results of the 
study are presented in the table.
Conclusion.

The study revealed significant differences in the antioxidant 
effect of the compounds under study, which demonstrated 
varying degrees of antioxidant activity in both brain and liver 
tissue. It is important to note that compound 1.24.50 was the 
most effective, significantly reducing MDA levels, which can be 
used in the future to develop antioxidant drugs.

Based on the above data, it can be concluded that the studied 
compounds demonstrate significant potential in protecting 
cells from damage caused by oxidative stress, as well as in 
the prevention of diseases associated with these pathological 
processes. It should be noted that further research will allow 
a deeper understanding of the mechanisms of their action and 
identify specific medical applications of these compounds, 
which will open up new prospects in the development of 
therapeutic strategies aimed at combating diseases caused by 
oxidative stress.

Based on the conducted studies, conclusions can be made 
about the antioxidant activity of compounds of a number of 
oxalic acid diamides on the process of free-radical oxidation of 
lipids in the brain and liver.
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КОМПЛЕКСНОЕ ИССЛЕДОВАНИЕ 
АНТИОКСИДАНТНОЙ АКТИВНОСТИ 
ПРОИЗВОДНЫХ ДИАМИДОВ ЩАВЕЛЕВОЙ 
КИСЛОТЫ И ИХ ВОЗДЕЙСТВИЕ НА 
КОНЦЕНТРАЦИЮ МАЛОНОВОГО ДИАЛЬДЕГИДА 
В ТКАНЯХ МОЗГА И ПЕЧЕНИ БЕЛЫХ КРЫС

Гоар Араджян, Кристине Навоян, Нвард Пагутян, 
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РЕЗЮМЕ
Введение: Широкий спектр химических структур 

антиоксидантов предоставляет возможности для 
индивидуализированного подбора наиболее подходящих 

соединений, учитывающего уникальные потребности и 
особенности организма. Синтетические антиоксиданты 
могут быть специально разработаны с определёнными 
характеристиками, что способствует созданию более 
эффективных и устойчивых соединений.

Цель: Целью данной работы было проведение серии 
исследований по выявлению антиоксидантной активности 
новых синтезированных соединений ряда диамидов 
щавелевой кислоты на основе 3,4- диметитоксифенилцик
лопентиламина N 1 (( 1-3,4- диметоксифенил)метил)- N 2 
–(2-метоксифенил)оксаламид на содержание малонового 
диальдегида (МДА) в головном мозге и тканях печени 
белых крыс (in vivo, in vitro), а также определение их 
потенциальных фармакологических свойств, которые 
соответствуют «Правилу пяти» Липинского (in silico).

Материал и методы: Исследования проводились на 
белых крысах-самцах, массой 180–200 г, содержащихся 
на обычном пищевом рационе. Mозг и печень промывали 
физиологическим раствором, очищенным от сосудов 
и гомогенизированным в Трис-HCl-буфере. Уровень 
липидных перекисей определяли в неферментативной системе 
переокисления по выходу конечного продукта – (МДА), 
образующего с тиобарбитуровой кислотой комплексное 
соединение в виде хромогена (триметиновый комплекс).

Результаты и обсуждения: в результате проведённых 
исследований установлено, что синтезированные 
соединения проявляют антиоксидантные свойства 
с различной степенью эффективности. Наиболее 
выраженную активность продемонстрировало соединение 
1.24.50 как в печёночной ткани, так и в тканях головного 
мозга. Наименьшую активность, как в печёночной ткани, 
так и в тканях головного мозга, показало соединение 
1.24.43. Кроме того, все физико-химические дескрипторы 
изученных соединений соответствуют «Правилу пяти» 
Липинского. Эти данные подтверждают перспективность 
дальнейших исследований данных соединений в качестве 
потенциальных источников для разработки новых молекул 
для лечения оксидативного стресса.

Вывод: Анализ полученных данных позволяет 
заключить, что исследуемые соединения демонстрируют 
антиоксидантные свойства, способствуя защите клеток 
от окислительного стресса. Эти результаты имеют 
значительное значение для профилактики и лечения 
заболеваний, связанных с повышенным уровнем свободных 
радикалов.

Ключевые слова: окислительный стресс, антиоксиданты, 
свободные радикалы, активные формы кислорода, 
триметиновый комплекс, in silico.
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Abstract. 
Introduction: The wide range of chemical structures of 

antioxidants provides opportunities for individual selection of 
the most suitable compounds, taking into account the unique 
needs and characteristics of the body. Synthetic antioxidants 
can be specially designed with certain characteristics, which 
help to create more effective and stable compounds.

Aim: The aim of this work was to conduct a series 
of studies to identify the antioxidant activity of newly 
synthesized compounds of a number of oxalic acid diamides 
based on 3,4-dimethoxyphenylcyclopentylamine N1 
((1-3,4-dimethoxyphenyl)methyl)-N2–(2-methoxyphenyl)
oxalamide on the content of malondialdehyde (MDA) in the 
brain and liver tissues of white rats (in vivo, in vitro), as well 
as to determine their potential pharmacological properties that 
correspond to Lipinsky's "Rule of Five" (in silico).

Material and methods: The studies were conducted on white 
male rats weighing 180–200 g, kept on a normal diet. The brain 
and liver were washed with physiological solution, purified 
from vessels and homogenized in Tris-HCl buffer. The level of 
lipid peroxides was determined in a non-enzymatic peroxidation 
system by the yield of the final product – (MDA), which forms 
a complex compound with thiobarbituric acid in the form of a 
chromogen (trimethine complex).

Results and discussion: As a result of the conducted studies, 
it was established that the synthesized compounds exhibit 
antioxidant properties with varying degrees of effectiveness. 
The most pronounced activity was demonstrated by compound 
1.24.50 both in liver tissue and in brain tissue. The least activity, 
both in liver tissue and in brain tissue, was demonstrated by 
compound 1.24.43. In addition, all physicochemical descriptors 
of the studied compounds correspond to Lipinsky's "Rule of 
Five". These data confirm the prospects of further studies of 
these compounds as potential sources for the development of 
new molecules for the treatment of oxidative stress.

Conclusion: Analysis of the obtained data allows us to 
conclude that the studied compounds demonstrate antioxidant 
properties, helping to protect cells from oxidative stress. These 
results are of significant importance for the prevention and 
treatment of diseases associated with increased levels of free 
radicals.

Key words: oxidative stress, antioxidants, free radicals, 
reactive oxygen species, trimethine complex, in silico.
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და ღვიძლის ქსოვილებში მალონური დიალდეჰიდის 
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Abstract. 
აბსტრაქტი. 

შესავალი: ანტიოქსიდანტების ქიმიური 
სტრუქტურების ფართო სპექტრი იძლევა 
შესაძლებლობას ინდივიდუალურად შეარჩიოს 
ყველაზე შესაფერისი ნაერთები, სხეულის 
უნიკალური საჭიროებებისა და მახასიათებლების 
გათვალისწინებით. სინთეზური ანტიოქსიდანტები 
შეიძლება სპეციალურად შეიქმნას გარკვეული 
მახასიათებლებით, რაც ხელს უწყობს უფრო ეფექტური 
და სტაბილური ნაერთების შექმნას.

მიზანი: ამ სამუშაოს მიზანი იყო კვლევების სერიის 
ჩატარება ოქსილის მჟავას რიგი დიამიდების ახლად 
სინთეზირებული ნაერთების ანტიოქსიდანტური 
აქტივობის დასადგენად 3,4-დიმეთოქსიფენილცი
კლოპენტილამინი N1 ((1-3,4-დიმეთოქსიფენილ)
მეთილზე დაფუძნებული. -N2–(2-მეთოქსიფენილ)
ოქსალამიდი მალონდიალდეჰიდის შემცველობაზე 
თეთრი ვირთხების ტვინში და ღვიძლის ქსოვილებში 
(ინ ვივო, ინ ვიტრო), აგრეთვე მათი პოტენციური 
ფარმაკოლოგიური თვისებების განსაზღვრა, რომელიც 
შეესაბამება ლიპინსკის „წესს. ხუთი". 

მასალა და მეთოდები: კვლევები ჩატარდა 180-
200 გ მასის თეთრ მამრ ვირთხებზე, რომლებიც 
იმყოფებოდნენ ნორმალურ დიეტაზე. ტვინი და 
ღვიძლი გარეცხილი იქნა ფიზიოლოგიური ხსნარით, 
გაიწმინდა გემებიდან და ჰომოგენიზირებული 
იყო Tris-HCl ბუფერში. ლიპიდური პეროქსიდების 
დონე განისაზღვრა არაფერმენტულ პეროქსიდაციის 
სისტემაში საბოლოო პროდუქტის გამოსავლით, 
რომელიც ქმნის კომპლექსურ ნაერთს თიობარბიტური 
მჟავასთან ქრომოგენის (ტრიმეთინის კომპლექსი) 
სახით.

შედეგები და დისკუსია: ჩატარებული კვლევების 
შედეგად დადგინდა, რომ სინთეზირებული ნაერთები 
ავლენენ ანტიოქსიდანტურ თვისებებს ეფექტურობის 
სხვადასხვა ხარისხით. ყველაზე გამოხატული აქტივობა 
აჩვენა ნაერთმა 1.24.50 როგორც ღვიძლის ქსოვილში, 
ასევე ტვინის ქსოვილში. ყველაზე ნაკლები აქტივობა, 
როგორც ღვიძლის ქსოვილში, ასევე ტვინის ქსოვილში, 
აჩვენა ნაერთმა 1.24.43. გარდა ამისა, შესწავლილი 
ნაერთების ყველა ფიზიკურ-ქიმიური აღმწერი 
შეესაბამება ლიპინსკის „ხუთის წესს“. ეს მონაცემები 
ადასტურებს ამ ნაერთების შემდგომი კვლევების 
პერსპექტივებს, როგორც პოტენციურ წყაროებს ახალი 
მოლეკულების განვითარებისათვის ოქსიდაციური 
სტრესის სამკურნალოდ.

დასკვნა: მიღებული მონაცემების ანალიზი 
საშუალებას გვაძლევს დავასკვნათ, რომ შესწავლილი 
ნაერთები აჩვენებენ ანტიოქსიდანტურ თვისებებს, 
რაც ხელს უწყობს უჯრედების დაცვას ოქსიდაციური 
სტრესისგან. ამ შედეგებს მნიშვნელოვანი მნიშვნელობა 
აქვს თავისუფალი რადიკალების დონის მატებასთან 
დაკავშირებული დაავადებების პროფილაქტიკისა და 
მკურნალობისთვის.

საკვანძო სიტყვები: ოქსიდაციური სტრესი, 
ანტიოქსიდანტები, თავისუფალი რადიკალები, 
რეაქტიული ჟანგბადის სახეობები, ტრიმეტინის 
კომპლექსი, სილიკოში.
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