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It is known that free radicals take part in most biochemical reactions of the
body, especially in oxidation processes. The earliest and non-specific violations of
the body's protective and adaptive reactions under the influence of negative
industrial and environmental factors are accompanied by an increase in the
amount of reactive oxygen species (ROS) and, accordingly, intensification of free
radical oxidation (ROP) processes [1]. Conformational changes of lipids lead to a
violation of the structural and functional properties of biomembranes, an increase
in their lability and permeability, an imbalance of membrane enzyme systems, and
a violation of the electron transport chains of mitochondria [2].

With changes in the protein-lipid composition of the membrane, there are
fluctuations in the activity of Na+, K+-ATP-ase, under the influence of the products
of lipid peroxidation (POL), the activity of Ca2+-ATP-ase also undergoes changes [3].
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In addition, ROP products damage proteins, thiol compounds, and nucleotide
phosphates, change the degree of glycolysis of proteins, and damage nuclear DNA
with the formation of its single-strand breaks [4, 5].

Today, POL is considered one of the main causes of cell damage and death
due to the action of ROS [6]. It is known that protection of the cell from the
damaging effect of ROS in the body is carried out by several antioxidant enzymes
(superoxide dismutase, catalase and peroxiredoxins), as well as low molecular
weight antioxidants localized in the hydrophobic membrane (tocopherol) and
hydrophilic intracellular and extracellular environment (thiol compounds, selenium
derivatives, ascorbic acid, glutathione, uric acid) [7, 8]. The systemic work of
antioxidants normalizes the redox balance, POL processes and stabilizes the state
of cell membranes. In recent years, antioxidants, both natural and synthetic, are
increasingly used in clinical practice as effective blockers of uncontrolled oxidation
processes, and in a wide range of medical science and practice - from surgery to
psychiatry. The possibilities of using certain antioxidants as antimicrobial agents
are widely considered in the available literature [9-10]. A combination of antioxidant
and positive biological properties with important key indicators of a highly effective,
including, pharmaceutical drug.

It should be noted that there is little data in the literature regarding the
antioxidant activity of common disinfectants based on long-chain quaternary
ammonium compounds. In this study, six long-chain imidazolium salts, comprising
polar ester groups in the alkyl radical, have been synthesized. The pro-/antioxidant
activity of imidazolium salts was assessed /1 vitro by the amount of inhibition of the
rate of ascorbate-dependent free radical lipid peroxidation and there was
represented as the concentration of one of the final products of free radical
processes oxidation of lipids - malondialdehyde (MDA). The content of MDA was
determined by the reaction with thiobarbituric acid (TBA) [11].

Ester-functionalized imidazolium salts were synthesized according to
following scheme.
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Table 1 presents the value of the antioxidant activity of the synthesized

compounds.
Table ]
Antioxidant activity of ester-functionalized long-chain imidazolium salts

N Compound AOA, %

1 1-dodec.ylt')xycar.bonylmet.hyl-3— 273+ 06
methylimidazolium chloride

2 1—decy|oxyca rbonylmethyl-3-methylimidazolium 175+ 0.6
chloride

3 1—oct¥onycarbonyImethyI—S—methyhmldazohum 62+02
chloride

4 1-unqecylcarbonyloxyethyl—:é-methyl|m|dazollum 227+ 05
chloride

5 1—non.ylcarbonyloxyethyI—S—methyI|m|dazol|um 155+ 05
chloride

6 1-hep.tylcarbonyloxyethyI-B—methyI|m|dazo||um 44+ 03
chloride

The obtained results indicate that compounds 1 and 4 have the highest

antioxidant potential, compounds 2 and 5 are less active, and compounds 3 and 6
have no antioxidant activity. Thus, the length of the alkyl radical is an important
factor affecting the antioxidant activity of imidazolium salts. The high antioxidant
activity of compounds 1 and 4 is probably due to their high surface activity.
However, the mechanism of inhibition of free radicals by such compounds requires
further detailed study.

1]

[2]

[3]

[4]

REFERENCES:
Mena, S, Ortega, A, Estrela, J. M. (2009). Oxidative stress in environmental-induced
carcinogenesis. Mutat. Res. Genet. Toxicol. Environ. Mutagen, 674(1-2), 36-44.
DOI:10.1016/j.mrgentox.2008.09.017.
Gutteridge, J.M.C,, Halliwell, B. (1990).The measurement and mechanism of lipid
peroxidationin biological systems. Trends Bjochem Scii 15(4), P. 129-135. DOI:
10.1016/0968-0004(90)20206-q.
Ermak, G., Davies, K.J.A. (2002). Calcium and oxidative stress: from cell signaling to cell
death. Mol Immunol, 38(10), 713-721. DOI: 10.1016/s0161-5890(01)00108-0.
Halliwell B. (1999). Antioxidant defence mechanisms: from the beginning to the end (of
the beginning). Free Radic. Res.. Vol. 31(4). P. 261-272. DOI: 10.1080/10715769900300841.

164 www.logos-science.com All rights reserved | CC BY-SA 4.0



J Grundlagen der modernen
/\O |_ @ Z wissenschaftlichen Forschung

(5]

(6]

(7]

(8l

(9]

[10]

m]

ABSCHNITT 10.
BIOLOGIE UND BIOTECHNOLOGIE

Fang, Y. Z, Yang S., Wu G. (2002). Free radicals, antioxidants, and nutrition. Nutrition,
18(10). 872-879. DOI:10.1016/s0899-9007(02)00916- 4.

Lobo, V., Patil, A, Phatak, A., Chandra, N. (2010). Free radicals, antioxidants and functional
foods: Impact on human health. Pharmacogn. Rev. Vol. 4(8). P. 118-126. DOI:
10.4103/0973-7847.70902.

Pigeolet, E., Corbisier, P., Houbion, A.,, Lambert, D., Michiels, C., Raes, M., Zachary, M. D,,
Remacle, J. (1990). Glutathione peroxidase, superoxide dismutase, and catalase
inactivation by peroxides and oxygen derived free radicals. Mech. Ageing Dev, 51(3), 283-
297. DOI: 10.1016/0047-6374(90)90078-t.

Hamid, A. Aiyelaagbe, 0.0, Usman, LA. (2010). Antioxidants: Its medicinal and
pharmacological applications. Afr. J. Pure Appl. Chem, 4(8), P. 142-151. ISSN 1996 - 0840.
Farghaly, T. A, Abdalla, M. M. (2009). Synthesis, tautomerism, and antimicrobial, anti-
HCV, anti-SSPE, antioxidant, and antitumor activities of arylazobenzosuberones. Bioorg.
Med. Chemn, 17(23), 8012-8019. DOI: 10.1016/j.bmc.2009.10.012.

Ferreira, .C.F.R, Heleno, S.A, Reis, F.S., Stojkovic, D., Queiroz, M.J.R.P., Vasconcelos, M.H.,
Sokovic, M. (2015). Chemical features of Canoderma polysaccharides with antioxidant,
antitumor and antimicrobial activities. Phytochem. N4, 38-55. DOl:
10.1016/j.phytochem.2014.10.011.

Antolovich, M., Prenzler, P.D., Patsalides, E. (2002). Methods for testing antioxidant
activity. Analyst.127(1).183-198. DOI: 10.1039/B0O09171P.

All rights reserved | CC BY-SA 4.0 www. logos-science.com 165



