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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Introduction: Antioxidants are widely used in medicine due
to their ability to bind free radicals - active biomolecules that
destroy the genetic apparatus of cells and the structure of their
membranes, which makes it possible to reduce the intensity
of oxidative processes in the body. In a living organism, free
radicals are involved in various processes, but their activity is
controlled by antioxidants.

Aim: The purpose of this work was to conduct a series of
studies to identify the antioxidant activity of new synthesized
compounds of a series of oxalic acid diamides in the brain and
liver tissue of white rats in vivo and in vitro experiments, as well
as to determine their potential pharmacological properties.

Material and methods: The studies were conducted on
outbred white male rats, weighing 180-200 g, kept on a normal
diet. After autopsy, the brain and liver were isolated, washed
with saline, cleared of blood vessels, and homogenized in Tris-
HCI buffer (pH-7.4) (in vitro).

Results and discussion: The research results showed
significant antioxidant activity (AOA) of all compounds with
varying effectiveness. The most pronounced activity was
demonstrated by compound SV-425 in both brain and liver
tissues. Compound SV-427 demonstrated the least activity,
with levels in brain tissue and liver tissue. In addition, all
physicochemical descriptors of the studied compounds comply
with Lipinski's rule of five to identify new molecules for the
treatment of oxidative stress.

Conclusion: From the data obtained, it can be concluded that
the studied compounds have antioxidant properties, helping
to protect cells from oxidative stress. This is important for the
prevention and treatment of diseases associated with increased
levels of free radicals.

Key words. Free radical oxidation, malondialdehyde, diamide
derivatives of oxalic acid, antioxidant activity, Lipinski's "Rule
of Five".

Introduction.

The term "antioxidant" has become increasingly significant
in scientific discussions since the 1990s, coinciding with
a growing understanding of the impact of free radicals on
biological processes and disease development. Pharmaceutical
strategies, encompassing both synthetic and natural compounds
with strong antioxidant properties, have since become widely
embraced [1]. Antioxidants play a crucial role in protecting
cells from damage caused by oxidative stress, thus helping to
mitigate disease progression [2]. The wide range of chemical
structures among antioxidants allows for tailored interventions,
leading to the development of more potent and stable synthetic
compounds. Natural antioxidants obtained from food and
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botanical sources offer various benefits, including immune
modulation and disease prevention, making them appealing for
therapeutic use [3].

Understanding the chemical makeup of antioxidants is essential
in selecting and formulating pharmaceutical agents aimed
at promoting health and preventing diseases [4]. Oxidative
processes delicately balance the production and neutralization
of reactive oxygen species, which are crucial for maintaining
physiological functions. However, when the generation of
reactive oxygen species exceeds the body's ability to neutralize
them, oxidative stress occurs, resulting in harmful alterations to
biomolecules and compromising overall health [5].

Antioxidant activity (AOA) is a key characteristic that
determines the effectiveness of biologically active compounds
and has been subject to significant scrutiny in scientific
research. Primarily, antioxidants work by neutralizing free
radicals produced during various physiological processes,
thus protecting essential cellular components from oxidative
damage [6]. Investigating antioxidant properties is important for
maintaining cellular balance and protecting against oxidative
damage, highlighting its significance in promoting health and
preventing diseases [7].

This study aims to further explore the role of antioxidants
in maintaining health and preventing diseases, building on
recent research, particularly focusing on oxalic acid diamide
derivatives. Such efforts hold promise for identifying new
antioxidants capable of reducing oxidative stress and its harmful
effects, addressing an important area of biomedical research.

Specifically, this study examines the antioxidant activity of
oxalic acid diamide derivatives synthesized within the laboratory
"Design and Synthesis of Compounds Regulating Cardiovascular
Activity" in Scientific and Technological Center of Organic
and Pharmaceutical Chemistry of Armenia. Additionally,
computational analyses confirm the pharmacological potential
of the investigated compounds by adhering to Lipinski's "Rule
of Five [8]."

The compounds under investigation include SV-427, SV-409,
Agek 22-037, Agek 22-043, SV-425, Agek 21-035, Agek 21-
036, and SV-101. 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.

Materials and Methods.

In vivo and in vitro studies consist of 4 main stages.

Stage I: The experiments were conducted on male white
rats weighing 180-200 g, maintained on a standard diet. The
test compounds were dissolved in 1ml dimethyl sulfoxide and
administered intraperitoneally to the experimental animals at a
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dose of 0.3mg per kilogram of body weight, in the same way
control animals received 1 ml dimethyl sulfoxide.

Stage II: On the next day, for experiments the animals
were euthanized under Nembutal anesthesia administered
intraperitoneally at a dose of 60 mg/kg [9]. After dissection,
the brain and liver were isolated, washed with physiological
solution, cleared of blood vessels, and homogenized in Tris-
HCI buffer (pH 7.4). The study adhered to the Directive of
the European Council (2010/63/EU) on the care and use of
experimental animals [10].

Stage I11: 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 [11,12].

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.

Insilico: The drug-like characteristics of each of the compounds
under investigation were meticulously scrutinized utilizing
the Marvinsketch 17.13.0 (2017) software, complemented
by analysis through the Swiss ADME website [13]. This
comprehensive evaluation encompassed a range of specific
physicochemical descriptors, ensuring a thorough assessment of
their potential pharmaceutical viability. Additionally, adherence
to Lipinski's rule, a fundamental criterion in drug design related
to molecular properties, was rigorously examined.

Furthermore, the propensity of the compounds for blood-brain
barrier penetration was meticulously assessed using advanced
computational techniques, in a process known as in silico
analysis [14].

Results and Discussion.

The extent of lipid peroxidation (LPO) was evaluated based on
the generation of the final product - malondialdehyde (MDA),
a recognized marker of lipid oxidation. LPO intensity was
determined by quantifying MDA levels in the samples, with
oxidation intensity expressed as the amount of MDA produced
in the reaction. This approach facilitated the assessment of lipid
oxidation activity within the organism's tissues and the influence
of test compounds or other factors on this process [15].

The table illustrates that the compound designated as SV-425
exhibited the highest efficacy in liver tissue, demonstrating an
activity level of 87.16%, whereas compound SV-427 displayed
the lowest activity in the liver, registering at 51.7%. Similarly,
SV-425 showcased the highest activity in brain tissue, recording
a percentage of 90.89%, while SV-427 manifested the lowest
activity in the brain, with a percentage of 53.42%. Notably, the
investigated compounds elicited a notable suppression of the
LPO, indicating their potential utility in regulating oxidative
processes and safeguarding tissues against oxidative stress.
Furthermore, the potential pharmacological properties of the
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succinic acid diamide compound series were evaluated using
computational modelling via the Marvins ketch 17.13.0 (2017)
Swiss ADME platform. Compliance with Lipinski's rule, also
known as the "Rule of Five," was examined to assess the oral
bioavailability potential of the compounds. Lipinski's rule
stipulates several criteria, including the limitation of hydrogen
bond donors and acceptors, molecular weight, and octanol-
water distribution coefficient (log P), to ensure favorable
pharmacokinetic properties. Adherence to Lipinski's rule is
crucial also for optimizing drug candidates and increasing
their likelihood of successful clinical development and market
approval. The investigation revealed that all physicochemical
descriptors of the tested compounds adhered to Lipinski's rule,
with optimal molecular weight, log P, and a limited number
of hydrogen bond donor and acceptor groups. These findings
suggest favorable membrane-penetrating capabilities of the
compounds. Additionally, the calculation of the topological
polar surface area (TPSA) indicated values below 140 A2,
essential for efficient cellular membrane permeation. However,
it was determined that SV-427, Agek 22-043, Agek 21-035 could
permeate the blood-brain barrier. All mentioned descriptors can
be found in Table 3.

Based on the conducted research, it can be concluded that the
series of succinic acid diamide compounds possess antioxidant
activity, which is manifested in the reduction of the lipid
peroxidation process both in the brain and liver of white rats.
These results indicate the potential ability of the investigated
compounds to reduce the formation of lipid peroxides, including
malondialdehyde (MDA), which is a marker of lipid oxidation.

The antioxidant activity of these compounds may have
significant implications for protecting the body's cells from
oxidative damage associated with the action of free radicals.
This could have practical applications in the development of
antioxidant drugs or methods for preventing diseases associated
with oxidative stress in the brain and liver.

The findings derived from this investigation reaffirm the
potential of further exploration into succinic acid diamide
derivatives as a promising avenue for discovering novel
molecules to combat oxidative stress. Through our research,
it has been deduced that the succinic acid diamide compound
series exhibits antioxidant properties, notably attenuating the
lipid peroxidation process in both the brain and liver of white
rats. The demonstrated antioxidant activity of these compounds
holds significant implications for shielding cellular integrity
against oxidative damage induced by free radicals. Such
insights could translate into tangible applications in the realm
of antioxidant therapeutics or preventative strategies aimed at
addressing oxidative stress-related pathologies in the brain and
liver.

Conclusion.

The findings indicate that all investigated compounds
exhibit antioxidant activity in the conducted tests, signifying
their capacity to attenuate LPO intensity compared to control
samples. Notably, a more significant reduction in MDA levels
in the presence of the investigated compounds underscores
their heightened antioxidant efficacy relative to the control.
These outcomes suggest the potential therapeutic value of



Table 1. Impact of Investigated Compounds from the Series of Oxalic Acid Diamides on MDA Content (nm/mg protein) in the Liver of White Rats

in In Vivo, In Vitro, In Silico Experiments.

o,
Control (mg/g  Experiment o of . % Difference
Compound rotein) (mg/g protein) Experiment from Control
P gep from Control

1. N}-((1_,4-ber}zod10xan-2-yl)methyl-N2-(3-trlﬂuoromethyl)phenyl) 19.0£0 14 9174017 48.26% 51.74%
oxalic acid amide (SV-427)
2. N1-((1,4-benzoxan-2-yl)methyl) N2-((1-4-methoxyphenyl)

-+ o 0, 0,
cyclopentyl) methylamide of oxalic acid (SV-409) 19.0£0.14 8.0820.16 42.53% STAT%
3. N1-((4-(4-Methoxyphenyl) tetrahydro-2H-pyran-4-yl)methyl)-N2- o o
(4-trifluoromethyl)phenyl)- oxamideAgek 22-037 19.0£0.14 372403 19.58% 80.42%
4. Nlj Benzyl-N2(dimethoxyphenyl)cyclopentyl)methyl) 19.040.14 4.6240.5 24.32% 75.68%
oxamideAgek 22-043
5. N1-((2,3.—D1hydrobenzo[b][1,4]d10x1n-2-y1)-N2—(1,3,4—th1ad1azol- 19.0£0.14 244203 12.84% 87.16%
2-yl) oxamide SV-425
gl f\(I)l}-S((l-phenylcyclopentyl) — N2-(furan-2-ylmethyl) oxamideAgek 19.0£0.14 2 69+0 4 13.84% 86.16%
7.N lf (3,4- Dimethoxyphenyl) cyclopentyl)- N2-(furan-2- ylmethyl) 19.040.14 340404 17.90% 82.1%
oxamideAgek 21-036
8. N1-((2,3- Dihydrobenzo[b] [1,4] dioxin-2- yl)methyl)-N2-(furan- N o
2-yimethyl)oxamide SV-101 19.0+£0.14 3.99+0.4 21% 79%

Table 2. Impact of Investigated Compounds from the Series of Oxalic Acid Diamides on MDA Content (nm/mg protein) in the Brain of White Rats

in In Vivo, In Vitro, In Silico Experiments.

o,

Control (mg/g  Experiment o of . % Difference
Compound rotein) (mg/g protein) Experiment from Control

P gep from Control
1. N}-((1_,4-bepzod10xan—2-yl)methyl-NZ-(3-trlﬂuoromethyl)phenyl) 19.0£0 14 8.8540.13 46.58% 53.429%
oxalic acid amide (SV-427)
2. N1-((1,4-benzoxan-2-yl)methyl) N2-((1-4-methoxyphenyl )

| 4 0 0,
cyclopentyl) methylamide of oxalic acid (SV-409) 19.0+0.14 7.05+0.11 37.10% 62.9%
3. N1-((4-(4-Methoxyphenyl) tetrahydro-2H-pyran-4-yl)methyl)-N2- o o
(4-trifluoromethyl)phenyl)- oxamideAgek 22-037 19.0+0.14 2.3120.2 12.6% 87.84%
4. Nlj Benzyl-N2(dimethoxyphenyl) cyclopentyl)methyl) 19.040.14 2 18403 10.97% 89.03%
oxamideAgek 22-043
S. Nl-((2,3.—D1hydrobenzo[b][1,4]d10x1n-2-y1)-N2—(1,3,4—th1adlazol- 19.0+0.14 173402 9.11% 90.89%
2-yl) oxamide SV-425
gl {\(I)g-s((l-phenylcyclopentyl) — N2-(furan-2-ylmethyl) oxamideAgek 19.0£0.14 2.05+0 4 10.79% 89.21%
7. Nlj (3,4- Dimethoxyphenyl) cyclopentyl)- N2-(furan-2- ylmethyl) 19.0£0.14 1 80403 9.47% 90.53%
oxamideAgek 21-036
8. N1-((2,3- Dihydrobenzo[b] [1,4] dioxin-2- yl)methyl)-N2-(furan- o o
2-yimethyl)oxamide SV-101 19.0+£0.14 2.11+0.4 11.11% 88.89%
Table 3. The results of In Silico studies.
Agek 22- Agek 21-  Agek 21-

The compound Sv-427 SV-409 Agek22-037 043 SV-425 035 036 SV-101
Log P 2,99 3,34 3,08 3.37 2 3.07 3.42 2.83
TPSA 76.66 A> 85.89 A2 76.66 A2 76.66 A2 130.68 A>  71.34 A2 89.80 A2 89.80 A2
Number of hidrogen bond donor ) ) ) ) ) ) ) )
groups
Number of hidrogen bond acceptor 7 5 7 4 6 3 5 5
groups
Druglikeliness as per Lipinski rule |Yes Yes Yes Yes Yes Yes Yes Yes
Blood brain barier permeant Yes No No Yes No Yes No No
CYP3A4 Inhibitor Yes Yes Yes Yes No Yes Yes No
Molecular weight 380 424 436 396 320 326 386 316
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Scheme 1. The structures of studied compounds.



the investigated compounds in shielding cells from oxidative
harm and preventing diseases linked to oxidative stress.
Further investigations will give possibilities for elucidating
the mechanisms and specific medicinal applications of these
compounds.
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BJIMSAHUE JANAMUIHBIX MMPOU3BOJHBIX
IIIABEJIEBOM KHUCJIOThI HA
CBOBOJHOPAIUKAJIBHOE OKUCJIEHUE

JAIMNI0B B MO3TE U IEYEHU BEJIBIX KPBIC

Heapn Ilaryran, Kpuctune HaBosin, I'oap Apamxsn,
Cena Apytionsin, Anaut Ilorocsin,

I'pauuk I'acnapsin

Hucmumym  monxou  opeanuveckou xumuu um. A.JL
Mnuooswcosna, HayuHo-mexHoN02UYeCKUL YEeHMD Op2aHU4ecKol
papmayeemuuecxou xumuu (nmyogx) nan pa; Epeean, PA

PE3IOME

BBenenne: AHTHOKCHIAHTHI IIHPOKO HCIIONB3YIOTCS B
MeaulMHe Oyarojaps nux crocoOHOCTH CBS3BIBATH CBOOOIHBIE
pamukanbl — aKTHBHBIE OHOMOJIEKYJIBI, pa3pylIarolue
TCHETUYCCKUI ammapaT KICTOK W CTPYKTYpy WX MeMOpaH,
YTO MO3BOJISIET YMEHBIIATh MHTEHCUBHOCTb OKHCIUTENbHBIX
MIPOIIECCOB B OpPTaHHU3ME.

B xuBOM opraHmaMe CBOOOIHBIC paJHWKalIbl y4acTBYIOT B
Pa3IMYHBIX IPOIIECCax, OHAKO X aKTHBHOCTH KOHTPOJIHAPYETCS
AHTHOKCHIaHTAMHU.

Hean: llemsio maHHOW pabOTBI OBLIO TIPOBECTH PN
WCCIICIOBAHUH /7S BRISABICHHUS aHTHOKCHIAHTHOW aKTHBHOCTU
HOBBIX CHHTE3UPOBAHHBIX COCOUHEHHH psga IHAMUIOB
IaBEJICBOM KHUCIOTHI B MO3TOBOM M MEYCHOYHON TKAHU OCITBIX
KpBIC B 9KCIIEpPHUMEHTaX invivo M invitro, a Takke ONpeleuTh
UX MOTEHIHAIbHBIE (papMaKOJIOrn4ecKue CBONCTBA.

Marepuansl u Metoabl: MccnenoBaHusi MPOBOAWIUCH Ha
OecropoHBIX OeNbIX KpbIcax-camiax, Maccoit 180-200r,
cofepKammxcss Ha OOBIYHOM THINEBOM paruoHe. [locme
BCKPBITHS H30JMPOBAIIH TOJIOBHOW MO3T U TICUCHB, IPOMBIBAIN
(PU3NOIOTHYECKOM DPACTBOPOM, OYHIIAIN OT KPOBEHOCHBIX
cocynoB u romorenusupoBanu B tpuc-HCl Oydepe (pH-7.4)
(in vitro).

PesyabTaTrhl M o00cy:xkaeHue: Pe3ynbTaThl HCCIeIOBaHUI
MOKa3aJId  3HAYUTEIbHYI0 AaHTHOKCHAAHTHYIO aKTHBHOCTB
(AOA) Bcex coeiMHEHUH € pa3nM4YHON 3((HEKTUBHOCTHIO.
Haubonee BbIpaKEHHYIO aKTHBHOCTH IPOSIBHJIO COEIUHEHHE
SV-425 kak B MO3roBOH TKaHH, TaK U B MEYCHOYHBIX TKAHSX.
HaumeHblnyro aKTUBHOCTb NPOJEMOHCTPUPOBATIO COEIUHEHHE
SV-427, ¢ moka3aTrensIiMH B MO3TOBOM TKaHU U B IEYCHOYHEIX
TKaHAX. Kpome Toro, Bce (PU3HKO-XUMHIUYECKUE ACCKPUIITOPHI
WCCIICIOBAHHBIX COCIMHEHUH COOTBETCTBYIOT MPABWIIY IISITH
JIumuHCKOTO, U BBISBICHUS HOBBIX MOJIEKYJ JJIS JICUCHUS
OKCHIATHBHOTO CTpecca.

3aka0yeHHe: W3 IONYYCHHBIX  JaHHBIX,  MOXKHO
3aKJIIOYUTh, YTO WCCIEJOBAHHBIE COCOMHEHHUS O00JamaroT
AQHTHOKCHIAHTHBIMH CBOMCTBAMHU, CIOCOOCTBYS 3aIIUTE KIETOK
OT OKCHJATHBHOTO CTpecca. JTO HMEET Ba)XKHOE 3HAUYECHHE
Uit TpOQUIIAKTHKKA U JieueHHs: 3a00JIeBaHUM, CBSI3aHHBIX C
TIOBBIIICHHBIM YPOBHEM CBOOOIHBIX PAJMKAJIOB.

KnaioueBble cioBa: CcBOOOAHOpaIMKAaIbHOE OKHCIECHUE,
MaJIOHOBBIN AMaNbAET U, AMAMUTHBIE TPOU3BOAHbIE ABEIEBON
KHCJIOTHI, AHTHOKCHJIAHTHAs aKTUBHOCTh, «[IpaBWio msaTm»
Jlununckoro.

THE IMPACT OF DIAMIDE DERIVATIVES OF
OXALIC ACID ON FREE RADICAL LIPID OXIDATION
IN WHITE RAT BRAIN AND LIVER

Nvard Pahutyan, Qristine Navoyan, Gohar Arajyan, Seda
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Abstract.

Introduction: Antioxidants are widely used in medicine due
to their ability to bind free radicals - active biomolecules that
destroy the genetic apparatus of cells and the structure of their
membranes, which makes it possible to reduce the intensity
of oxidative processes in the body. In a living organism, free
radicals are involved in various processes, but their activity is
controlled by antioxidants.

Aim: The purpose of this work was to conduct a series of
studies to identify the antioxidant activity of new synthesized
compounds of a series of oxalic acid diamides in the brain and
liver tissue of white rats in vivo and in vitro experiments, as well
as to determine their potential pharmacological properties.

Material and methods: The studies were conducted on
outbred white male rats, weighing 180-200 g, kept on a normal
diet. After autopsy, the brain and liver were isolated, washed
with saline, cleared of blood vessels, and homogenized in Tris-
HCI buffer (pH-7.4) (in vitro).

Results and discussion: The research results showed
significant antioxidant activity (AOA) of all compounds with
varying effectiveness. The most pronounced activity was
demonstrated by compound SV-425 in both brain and liver
tissues. Compound SV-427 demonstrated the least activity,
with levels in brain tissue and liver tissue. In addition, all
physicochemical descriptors of the studied compounds comply
with Lipinski's rule of five to identify new molecules for the
treatment of oxidative stress.

Conclusion: From the data obtained, it can be concluded that
the studied compounds have antioxidant properties, helping
to protect cells from oxidative stress. This is important for the
prevention and treatment of diseases associated with increased
levels of free radicals.

Key words: free radical oxidation, malondialdehyde, diamide
derivatives of oxalic acid, antioxidant activity, Lipinski's "Rule
of Five".
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