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Stress accompanies humans throughout their lives. The problem of stress
and its impact on various functional systems of the body has remained
relevant for modern biology and medicine for many years, especially in the
present time when people are affected by the many stressful situations

86



Riga, the Republic of Latvia May 30-31, 2024

related to the war in Ukraine. There are two types of stress: eustress and
distress. Eustress is a normal, moderate level of stress that does not disrupt
the body's homeostasis. On a physiological level, distress, which disrupts
homeostasis, can cause many diseases [1, 2] and exceeds the limits of
adaptation. Due to distress, a shift in redox balance occurs in the body
towards the formation of free radicals and production of lipid and protein
peroxides. In biological systems, the most active are free radicals and ion
radicals, which have unpaired electrons in their structure and form so-called
reactive oxygen species (ROS), nitrogen species (RNS), sulfur species
(RSS), and chlorine species (RCS). Free radical oxidation is a universal
mechanism by which the most important homeostatic physics-chemical
parameters of the cell are controlled: selective permeability, viscosity, and
the integrity of cell membranes [3]. It is known that oxidative stress is
enhanced as a result of many chronic diseases [4-6], which leads to the
activation of lipid peroxidation (LPO) processes, oxidative modification of
proteins (OMP), and the destruction of nucleic acids and carbohydrates. This
causes significant changes in the metabolic processes of cells and cellular
membranes. Membranes damaged by LPO and OMP processes lose their
electro excitable function, energy potential, and control over ion flows and
mediator functions. As a result, pathological processes occur in tissues —
such as inflammatory, neurodegenerative, and malignant processes — which
lead to cell death. In most cases, the hydroxyl radical (OH-) aggressively
initiates this process, acting as a hydrogen atom acceptor from organic
compounds, forming a free radical (RH + OH — R- + H,0) [7].

Given this, avoiding various complications in the course of diseases can
be achieved by timely blocking the initiating mechanisms of pathology,
specifically by reducing the intensity of lipid peroxidation (LPO) and
oxidative modification of proteins (OMP) in the body through the use of
antioxidants.

Therefore, the search for new medicinal preparations for stress
correction, as well as the comprehensive use of antioxidants and natural
products as stress correctors, is of great practical importance [8, 9].
Recently, considerable attention has been paid to studying the antioxidant
activity of medicinal plant extracts, which are widely used in both traditional
and official medicine, as well as in cosmeceuticals.

The aim of this work is to obtain extracts from medicinal plant raw
materials (MPRM) under laboratory conditions and to investigate their
antioxidant properties.

In the study, plant raw materials (MPRM) were collected from natural
habitats (Skole District, Lviv Region). The herbs were dried according
to standard requirements for medicinal herb preparation — in a dark, dry, and
well-ventilated place. The dried MPRM was ground in a mortar and sieved
through a sieve with a pore diameter of 3.0 mm. The extraction was carried
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out using the maceration method with a raw material-to-extractant ratio
of 1:10 at a temperature of 20°C for 7 days, with periodic stirring.
An aqueous-alcohol solution containing 40% and 70% ethanol was used
as the solvent. After extraction, the extract was filtered.

The antioxidant properties of the investigated extracts were determined
under conditions of in vitro free radical oxidation initiation using two
indicators of oxidative stress — thiobarbituric acid reactive substances
(TBARS) and carbonyl groups (CG) of proteins. Both indicators of oxidative
stress were determined in a single sample — the content of TBARS was
determined in the supernatant, while CG was determined in the sediment
using the method described by V.I. Lushchak [10].

The research data was statistically processed taking into account the
arithmetic mean (M) and the standard error (SE) in the form of (M+£SE),
with the number of repetitions n=5. Differences between experimental data
were determined using Tukey's test for one-way analysis of variance
(ANOVA), where differences were considered significant at p<0.05 [11].
The processing results are presented in the form of diagrams.

As a result of the conducted research on POL and OMP (Fig. 1-4), it was
found that compared to the control, all investigated extracts significantly
(> 50%) reduced the content of TBARS and the formation of protein
carbonyl groups. This demonstrates the high antioxidant properties
of the obtained extracts. As can be seen from the diagrams, the most
effective among the studied 40% and 70% aqueous-alcoholic extracts
in terms of oxidative stress indicators were arnica and calendula.
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Fig. 1. The content of TBA-reactive substances (TBARS)
in rat liver homogenate under the influence of 40% plant extracts
(***— p<0.005; Mtm; n=5)
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Fig. 2. The content of TBA-reactive substances (TBARS)
in rat liver homogenate under the influence of 70% plant extracts
(***— p<0.001; Mtm; n=5)
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Fig. 3. The content of protein carbonyl groups in rat liver homogenate
under the influence of 40% plant extracts (****— p<0.001; M+m; n=5)
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Fig. 4. The content of protein carbonyl groups in rat liver homogenate
under the influence of 70% plant extracts (****— p<0.001; M+m; n=5)
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Under the influence of these extracts at a concentration of 40%, there
is a reduction in TBARS content by 95.8% for arnica and by 91.5%
for calendula (p<0.005), and protein carbonyl content by 93.1% and 90.3%
respectively compared to the control (p<0.001). Under the influence of 70%
extracts, there is a reduction in TBARS content by 86.7% for arnica (Arnica
Montana L.) and by 95.9% for calendula (Calendula officinalis L.)
(p<0.001), and protein carbonyl content by 85% and 93.9% respectively
compared to the control (p<0.001).

Less pronounced, yet still high antioxidant activity compared to the
control, was exhibited by stemless carline thistle (Carlina acaulis L.)
at concentrations of 40% and 70%.

Under the action of stemless carline thistle at a concentration of 40%, the
TBARS content was 69.6+10.3%, and the protein carbonyl content was
38.6+5.0% (p<0.001). The use of stemless carline thistle at a concentration
of 70% contributed to a reduction in TBARS content by 57.6% and in
protein carbonyl content by 70.7%, respectively (p<0.001). Our experi
mental studies confirmed the presence of antioxidants of various origins in
the medicinal plant raw materials.
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