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This study investigated the influence of thiosulfonate esters,
specifically S-ethyl-4-aminobenzenethiosulfonate (ETS), S-allyl-
4-aminobenzenethiosulfonate (ATS), and S-allyl-4-acetylamino-
benzenethiosulfonate (AATS), at a dose of 50 mg/kg body weight
on the antioxidant defense system in rat kidneys. The kidneys
are essential organs involved in maintaining metabolic homeo-
stasis and they are constantly exposed to reactive oxygen
species (ROS) and oxidative stress. The effectiveness of the
antioxidant defense system was evaluated by measuring oxida-
tive stress markers, including lipid peroxidation (LPO), as well as
the activity of key antioxidant enzymes, such as catalase (CAT),
superoxide dismutase (SOD), glutathione peroxidase (GP),
glutathione reductase (GR), and the level of reduced glutathi-
one (GSH). Dysfunction of oxidant protection was observed
with an oily diet, characterized by an increase in lipid hydroper-
oxide levels, a decrease in the SOD and catalase activity, and
a decrease in the antioxidant activity of the entire glutathione
chain. Administration of thiosulfonates, especially ETS and
AATS, helped stabilize antioxidant protection. The beneficial
antioxidant effects of thiosulfonates can be partially explained
by their ability to prevent the formation of free radicals, can
intercept, neutralize reactive oxygen species and other harm-
ful substances that can damage body cells.

Key words: S-ethyl-4-aminobenzenethiosulfonate, S-allyl-
4-aminobenzenethiosulfonate, S-allyl-4-acetylaminobenzene-
thiosulfonate, kidneys, antioxidant system

Introduction

Organosulfur compounds (OSCs) are natural com-
pounds found in various Allium species, known for their
diverse biological activities such as antimicrobial, anti-
oxidant, anti-inflammatory, antidiabetic, anticarcinogen-
ic, and antispasmodic effects. These compounds have
gained attention in the agri-food industry as potential
alternatives to synthetic preservatives. However, before
their widespread use in the food industry, it is essential
to assess their safety according to the guidelines provided
by the European Food Safety Authority (EFSA).

Thiosulfonates are a class of chemical compounds
that contain a sulfonate group (—SO;) and a thiosulfon-
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ate group (-S—S0O;). These compounds have potential
applications in various fields, including:

¢ Industry. Thiosulfonates are used in industrial
processes as stabilizers, antioxidants, pH regulators,
corrosion inhibitors, and more. They can be employed
in the production of plastics, paints, detergents, pharma-
ceuticals, and other products [24].

o Agrochemistry. Some thiosulfonates have potential
applications in agriculture as fungicides, insecticides, and
herbicides. They can be used to control harmful organ-
isms such as fungi, insects, and weeds, and improve
crop yield [12].

¢ Medicine. Certain studies have indicated potential
medical applications of thiosulfonates. For instance,
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some thiosulfonates are being investigated as antitumor
agents due to their ability to impact the growth and prolif-
eration of cancer cells. Additionally, some thiosulfonates
have demonstrated anti-inflammatory and antioxidant
activities, which could be beneficial in treating oxidative
stress-related diseases [2, 22].

o Electrochemistry. Thiosulfonates can also find appli-
cations in the field of electrochemistry. They are used as
electrolytes in batteries, electrolytic processes, and other
electrochemical applications [7].

Considering the potential applications of thiosulfonates,
it is important to also consider their toxicity, environmental
impact, and safety of use [14, 23].

The kidneys play a crucial role in toxin elimination
and are involved in the regulation of water and elec-
trolyte balance, as well as blood filtration. Studying the
antioxidant system of the kidneys in the context of thio-
sulfonate research is essential because the antioxidant
system is a key defense mechanism against oxidative
stress, which can be induced by certain chemical sub-
stances, including thiosulfonates [8, 16].

Oxidative stress occurs when the level of free radi-
cals and other reactive oxygen species exceeds the ca-
pacity of the antioxidant system to neutralize them. This
can lead to cell and tissue damage, including in the kid-
neys. Thiosulfonates not only inhibit oxidative processes
within cells but also stimulate the expression of genes
that produce enzymes involved in the antioxidant de-
fense system. One important target within cells for these
compounds is redox-sensitive transcription factors,
specifically antioxidant-responsive elements (ARE).
By modulating the expression of genes regulated by ARE,
thiosulfonic acid esters can exert cytoprotective effects.

In thiosulfonate studies, investigating the antioxidant
system of the kidneys and spleen allows for an assess-
ment of whether these compounds can induce oxidative
stress and cellular damage in these organs. Research
may involve measuring the levels of antioxidants such as
glutathione, superoxide dismutase (SOD), catalase, and
other antioxidant enzymes, as well as evaluating the levels
of oxidative markers such as malondialdehyde (MDA) [17]
or reactive oxygen species (ROS). In our study, we inves-
tigated the radical scavenging and antiradical activities of
S-ethyl-4-aminobenzenethiosulfonate (ETS), S-allyl-4-
aminobenzenethiosulfonate (ATS), and S-allyl-4-acetyl-
aminobenzenethiosulfonate (AATS) in vivo to establish
the relationship between their structure and activity.

Based on the aforementioned information, the ob-
jective of our study was to investigate the impact of
various sulfur-containing compounds, specifically ETS,
ATS, and AATS, on the antioxidant defense system in
the kidneys of rats.

Materials and Methods

Our study focused on investigating the biological
effects of S-ethyl-4-aminobenzenethiosulfonate (ETS),
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S-allyl-4-aminobenzenethiosulfonate (ATS), and S-allyl-
4-acetylaminobenzenethiosulfonate (AATS). These com-
pounds were synthesized at the Department of Technolo-
gy of Biologically Active Compounds, Pharmacy, and
Biotechnology of the Lviv Polytechnic National University
following a previously described protocol. The dosage
and duration of administration were determined based on
our previous studies [12]. The selected doses of thiosul-
fonates was 50mg/kg of body weight, administered orally
for a period of 21 days to white male Wistar rats weighing
between 190 and 210 g. The research was conducted
at the Laboratory of Biochemistry of Animal Adaptation
and Ontogeny, Institute of Animal Biology NAAS (Lviv,
Ukraine). The study was conducted following the general
ethical principles of animal experiments established by
the First National Congress on Bioethics (Kyiv, Ukraine,
2001) and in accordance with the provisions of the “Euro-
pean Convention for the Protection of Vertebrate Animals
used for Experimental and Other Scientific Purposes”
(Strasbourg, France, 1986). Permission to conduct the
study was obtained from the Bioethics Committee of the
Institute of Animal Biology NAAS (Protocol no. 128 from
February 27, 2023). The animals were housed in a vivari-
um with suitable lighting and temperature conditions.

Each experiment involved dividing the animals into
four groups, each consisting of 5 rats: | group served as
the control; Il, 111, IV, and V groups were experimental.
The control group (1) did not receive any substances,
while the experimental groups (ll, Ill, IV, and V) were ad-
ministered either oil or an oil solution of thiosulfonates.

Both the control and experimental groups were pro-
vided with standard pelleted food for laboratory rats.
The animals in the experimental groups were given
500 L of either oil or an oil solution of thiosulfonates.

The activity of superoxide dismutase (SOD) was
measured by the reduction of nitrotetrazolium blue by
superoxide radicals. The results were expressed in
arbitrary units per 1 mg of protein.

To determine the activity of catalase (CAT), the ability
of hydrogen peroxide to form a stable colored complex
with molybdenum salts was utilized. The CAT activity was
expressed as the reduction in hydrogen peroxide content.

The activity of glutathione peroxidase (GP) was deter-
mined by the rate of glutathione oxidation during its interaction
with tert-butyl hydroperoxide. The GP activity was expressed
in nmol of glutathione per minute per 1 mg of protein.

The activity of glutathione reductase (GR) was mea-
sured by the decrease in oxidized glutathione content during
its interaction with NADPH. The GR activity was expressed
in umol of oxidized NADP per min per 1 mg of protein.

To determine the level of free glutathione (GSH),
the reaction of GSH with 5,5'-dithiobis-2-nitrobenzoic acid
was employed, resulting in the formation of a colored
product. The GSH content was expressed in millimoles
per gram of tissue [11].

After conducting the experiments, the data were
statistically analyzed using the Microsoft Excel software,
employing the one-way method.
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The statistical analysis was performed using Microsoft
Excel 2013. The results were presented as the MeantStan-
dard Error of the Mean (M+SEM). To assess the signifi-
cance of the differences between groups, one-way analy-
sis of variance (ANOVA) was conducted, followed by the
Tukey-Kramer test. Significance levels were categorized
into three gradations: * or # for P<0.1, ** or # for P<0.05,
and *** or ## for P<0.01. Differences were considered sta-
tistically significant at a significance level of P<0.1, which
spoke about the existence of a 10% probability that the
relationship found between the variables in the samples
is just a random feature of the given samples.

Results and Discussion

Lipid peroxidation and oxidative stress play a significant
role in the pathophysiology of kidney damage. Reactive
oxygen species (ROS) can induce oxidative damage to
cellular components, including lipids, proteins, and DNA,
leading to dysfunction and injury of renal cells [8].

One of the key mechanisms involved in lipid peroxida-
tion is the generation of lipid hydroperoxides, which are
highly reactive and can initiate a chain reaction of oxida-
tive damage in the kidneys [15]. The accumulation of lipid
hydroperoxides can lead to cellular dysfunction and
contribute to the development of kidney diseases.

The antioxidant defense system in the kidneys plays
a crucial role in maintaining the redox balance and pro-
tecting against oxidative stress. This system involves
various antioxidant enzymes, including superoxide dis-
mutase (SOD), catalase (CAT), and glutathione peroxi-
dase (GPx), as well as non-enzymatic antioxidants like
reduced glutathione (GSH) [1, 9].

Studies have shown that increased ROS produc-
tion and impaired antioxidant defense mechanisms
can disrupt the pro/antioxidant balance in the kidneys,
leading to oxidative stress and tissue damage [5, 9].

The results of the research show that the level of lipid
hydroperoxides in the kidney homogenate of rats in
IV and V groups likely increased under the influence of
thiosulfonates compared to the control (table), by 61.4%

and 29.5%, respectively, with a probability of 1 and
10 percent. However, it should be noted that the rela-
tionship between the variables observed in the samples
may be a random feature of the specific sample (table,
fig. 1). This increasing trend is also observed when com-
paring with the group of rats that received oil. Therefore,
the thiosulfonates ATS and AATS may contribute to the
elevation of lipid hydroperoxide levels in the rat kidney
homogenate, indicating a potential induction of oxida-
tive stress in the animal’s body. Lipid hydroperoxides are
products of lipid peroxidation, which occurs when there
is an excessive presence of free oxygen radicals or
insufficient activity of antioxidant systems.

On the contrary, a probable decrease in the content
of TBC (thiobarbituric acid reactive substances)-active
products was observed in the kidney homogenate of rats
that received both oil and thiosulfonates compared to the
control group. This suggests that the oil, as a solvent,
may also provide protection against free radical damage
to the kidneys (table, fig. 2).

When there is an imbalance between the production
of reactive oxygen species (ROS) and the antioxidant de-
fense system, oxidative stress can occur, leading to lipid
peroxidation. Lipid peroxidation is a process in which re-
active oxygen species attack polyunsaturated fatty acids
in cell membranes, resulting in the formation of lipid
hydroperoxides. These hydroperoxides can then decom-
pose into various byproducts, including TBARS (thio-
barbituric acid reactive substances). Therefore, increased
levels of TBARS indicate higher levels of lipid peroxida-
tion and oxidative damage to cellular membranes [6].

Reducing oxidative stress would be expected to lead
to a decrease in lipid peroxidation and consequently low-
er levels of TBARS. By maintaining a balance between
ROS production and antioxidant defenses, it is possible
to mitigate the harmful consequences of oxidative stress
on cellular structures and functions.

In contrast to the level of lipid hydroperoxides in the
kidney homogenate of rats that received both oil and
thiosulfonates, a significant decrease in the content of
TBARS (thiobarbituric acid reactive substances)-active
products was observed compared to the control group.

Table. Indicators of antioxidant parameters of rat kidney homogenate (M+S.E.M., n=5)

Indicator | — Control Il — oil II—ETS IV —ATS V —AATS
SOD, U/mg of protein 28,00+0,61 18,55+0,23***  22,82+0,60**1## 2257+0,60]**1#*  19,89+1,26***
CAT, mmol/minxmg of protein 17,76+0,27 15,18+1,32| 17,3440,221* 16,86+0,48* 13,56+0,84 | **
GPx, nmol GSH/minxmg of protein 83,4612,51 52,97+3,95|*** 64,20+3,78|**1* 58,4414,27 |***  77,7812,91|**1##
GR, nmol NADPH/minxmg of protein 1,40+0,06 1,25+0,31 2,00+0,481**1* 0,88+0,11**|* 1,44+0,03
GSH (*10-"), mmol/g 3,3620,11 2,83+0,15)** 3,36+0,211# 2,15+0,10*** | ##*  4,39+0,071*1###
TBARS, nmol/g tissue 6,34+0,81 4,18+0,21** 4,72+0,13**1* 4,46+0,23|**1 3,63+ 0,22 *** | #
LHP, CU/g tissue 0,44+0,02 0,48+0,04 0,48+0,05 0,71+0,057***1### 0,57+0,041*1*

Note. here and further *-*** — P <,1; 0,05; 0,001 — the statistically significant difference in llI, IV, V, VI, VII groups compared to | group (control);
#—## — P< 0,1; 0,05; 0,001 — the statistically significant difference in Ill, IV, V groups compared to Il group.
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Fig. 1. Relative percentage deviation of the experimental groups
relative to the control, which we took as the zero reference

Fig. 2. The relative percentage deviation of the experimental groups
relative to the group that was fed pure oil, which we took
as the zero reference

This suggests that the oil, as a solvent, may introduce
and reduce the content of TBARS by 34% compared to
the control (see fig. 1). However, when comparing the ef-
fects of esters on the kidney homogenate relative to the oil
group, it was found that feeding rats ATS resulted in a sta-
tistically insignificant increase in TBARS, while feeding rats
ETS led to a statistically significant increase. On the other
hand, feeding rats AATS resulted in a statistically signifi-
cant reduction of 13.16% compared to the oil group, with
a significance level of P<0.1. This suggests that despite the
increase in the level of lipid hydroperoxides in the rat kidney
homogenate after the introduction of thiosulfonates into the
diet, the antioxidant system neutralizes the appearance of
free radicals and subsequent oxidation, thereby minimizing
oxidative stress and reducing the TBARS level. By main-
taining a balance between the production of reactive
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oxygen species (ROS) and antioxidant defences, it is
possible to mitigate the harmful consequences of oxi-
dative stress on cellular structures and functions.

Interesting patterns were also observed in the glutathi-
one antioxidant chain of free radical oxidation. Specifically,
a decrease in the activity of superoxide dismutase (SOD)
was observed in all experimental groups compared to the
control group (see table, fig. 1). This reduction in SOD
activity can disrupt the balance between ROS production
and antioxidant defences, resulting in an accumulation of
superoxide radicals and subsequent oxidative damage
to cellular structures. The reduction in SOD activity was
33.75% in the oil group, 18.5% in the ETS group, 19.39%
in the ATS group, and 28.96% in the AATS group. Howev-
er, comparing the effects of thiosulfonates with ail, it can
be observed that all thiosulfonates mitigate the reduction
in SOD activity (see fig. 2) and enhance antioxidant pro-
tection compared to the oil group. Specifically, SOD activ-
ity increases by 23% in the ETS group, by 21.67% in the
ATS group, and by 7.22% in the AATS group. This is con-
sistent with other studies, as thiosulfonates have been re-
ported to have varied effects on SOD activity. Some stud-
ies suggest that thiosulfonates can enhance SOD activity,
while others indicate a decrease in SOD levels. The spe-
cific impact may depend on the experimental conditions,
dosage, and the specific system being investigated [4, 6].

A decrease or increase in catalase levels can provide
insights into the oxidative status and the efficiency of
the antioxidant defence system in the body. Catalase
is an enzyme that plays a crucial role in breaking down
hydrogen peroxide into water and oxygen, thereby pro-
tecting cells from oxidative damage. Changes in catalase
levels can indicate alterations in oxidative stress levels
and the overall balance between reactive oxygen species
(ROS) production and antioxidant defence.

In this case, all groups showed decreased catalase
levels compared to the control. The largest decrease of
23.64% was observed in the AATS group, while the use of
oil led to a decrease of 14.52% in catalase levels. The use
of ETS and ATS resulted in a decrease of approximately
5% in catalase levels. These reductions in catalase levels
suggest a potential disruption in the antioxidant defence
system and an imbalance between ROS production and
antioxidant protection in the kidney homogenate of rats
treated with thiosulfonates or oil [1, 18].

A decrease in catalase levels can indicate a compro-
mised antioxidant defense system, which may lead to an
accumulation of hydrogen peroxide and other reactive
oxygen species (ROS). This reduction in catalase activity
can result in an impaired ability to neutralize oxidative
stress and may suggest an imbalance between ROS pro-
duction and antioxidant capacity. Additionally, decreased
catalase levels may indicate a higher susceptibility to
oxidative damage and an increased risk of oxidative
stress-related diseases [3, 10]. Since oil and oil solutions
reduce the level of catalase, we can conclude that the
main influence on this indicator is exerted by oil as an in-
dependent substance and a solvent for thiosulfonates.

bionoeis meapuH, 2023, 1. 25, N3
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At the same time, thiosulfonates such as ETS and ATS
neutralize this oil effect, and an increase in catalase levels
when using these ethers relative to the oil group can in-
dicate an upregulation of the antioxidant defense system
in response to oxidative stress [13]. This upregulation of
catalase activity serves as a protective mechanism to miti-
gate the harmful effects of reactive oxygen species (ROS)
and maintain redox balance within cells, which is caused
by thiosulfonates compared to oil (see fig. 2).

A decrease in glutathione peroxidase (includes
both catalase and glutathione links) levels can indicate
a compromised antioxidant defense system, particularly
in the context of the cellular antioxidant enzyme network.
Glutathione peroxidase is responsible for the reduction
of hydrogen peroxide and organic hydroperoxides, utiliz-
ing glutathione as a co-substrate. Therefore, a reduction
in its levels may suggest an impaired ability to neutralize
peroxides and mitigate oxidative stress.

Oil solutions led to a decrease in the level of glutathi-
one peroxidase in all groups (see fig. 1) compared to the
control group. A decrease in glutathione peroxidase was
observed by 36.5% in the oil group (P<0.001), 29.97%
in the ATS group (P<0.001), 23.07% in the ETS group
(P<0.05), and 6.8% in the AATS group (P<0.05).

Adecrease in glutathione peroxidase activity can lead
to an accumulation of peroxides and reactive oxygen
species (ROS), which can contribute to oxidative damage
and disrupt cellular redox balance. This reduction may
also indicate a decreased capacity to protect against ox-
idative stress-related diseases and conditions. However,
a direct comparison with the oil group allows us to draw
conclusions about the antioxidant protection caused by
thiosulfonates. All thiosulfonates increase the glutathione
peroxidase level relative to the oil group by 10.32% (ETS),
21.2% (ATS), and 46.83% (AATS) (see fig. 2).

Glutathione reductase is a key enzyme involved in main-
taining the reduced form of glutathione, which is crucial for
neutralizing reactive oxygen species (ROS) and detoxifying
harmful substances. In the ail group, there is an insignificant
decrease by 10.31% in the level of this enzyme relative to
the control, but unlike the previous results, ATS does not
exhibit antioxidant properties. On the contrary, it further en-
hances the effect of oxidative damage relative to the control
group. The decrease in the level of glutathione reductase in
ATS is 37.4% relative to the control group, which is 29.6%
relative to the oil group (see fig. 1). A reduction in glutathi-
one reductase levels can lead to an accumulation of ox-
idized glutathione and a diminished capacity to regenerate
reduced glutathione. This imbalance can disrupt the anti-
oxidant capacity of cells, resulting in increased oxidative
stress and heightened vulnerability to oxidative damage.

Other thiosulfonates showed an antioxidant effect,
and this effect was so great that it completely compensat-
ed for the oxidizing effect of the oil, increasing the content
of glutathione reductase by 2.8% in the AATS group and
by 42.87% in the ETS group relative to the control group,
which was an increase of 15.2% and 60% compared
to the oil group, respectively.

The Animal Biology, 2023, vol. 25, no. 3

The last of the glutathione chain is reduced glutathione.
In the groups of animals that consumed oil and ATS in the
kidney homogenate, the level of GSH was reduced relative
to the control group by 15.77% and 36.01%, respectively.
A decrease in the content of reduced glutathione (GSH)
can indicate a disruption in the antioxidant defense system
and redox balance within cells. Here are some charac-
teristics associated with a decrease in GSH levels.

Impaired antioxidant capacity: GSH plays a crucial role in
cellular antioxidant defense by taking part in the reactive ox-
ygen species (ROS) reduction and neutralizing free radicals.
Adecrease in GSH content can result in reduced antioxidant
capacity, making cells more susceptible to oxidative damage.

Oxidative stress: Decreased GSH levels are often asso-
ciated with increased oxidative stress. GSH acts as a critical
cellular redox buffer, and its depletion can disrupt the balance
between pro-oxidants and antioxidants, leading to an ROS
accumulation and oxidative damage to cellular components.

Imbalanced redox status: GSH serves as a critical
regulator of the cellular redox status, maintaining a reduc-
ing environment inside cells. A decrease in GSH content
can disturb the redox balance and affect cellular signaling
pathways and redox-sensitive processes.

Impaired detoxification: GSH is involved in the detoxi-
fication of xenobiotics and harmful substances. Reduced
GSH levels can hinder proper detoxification processes,
leading to the accumulation of toxic compounds and
increased susceptibility to cellular damage.

It should be noted that ETS and AATS stabilized the
level of GSH. We did not observe differences in the level
of GSH between the ETS group and the control group.
The indicators in these groups differed only by mathemat-
ical expectation. However, AATS led to an increase in
the GSH indicator by 30% relative to the control group
and by 55.12% relative to the oil group [20].

Our data are consistent with the results of research by
other authors and indicate that oil, as a solvent, causes
a decrease in GSH content and may be the cause of dis-
turbances in the functioning of the glutathione link of antioxi-
dant protection. At the same time, thiosulfonates at different
stages, depending on the type, act as antioxidants, restore
antioxidant protection, and normalize oxidative processes.

Studies have reported a decrease in activity of the anti-
oxidant system following an oil diet. This reduction in activity
of the antioxidant system may be associated with oxidative
stress and the generation of ROS. It is important to note that
excessive consumption of certain types of oils, particularly
those high in omega-6 fatty acids, can lead to an imbalance
between pro-oxidants and antioxidants, thereby affecting
the activity of the antioxidant system and other antioxidant
enzymes. At the same time, thiosulfonates to varying de-
grees improved antioxidant indicators. Thiosulfonates can
react with reactive oxygen species, donating their electrons
and forming stable, less reactive compounds. This reduces
oxidative stress and prevents cell damage. In addition, some
thiosulfonates can activate enzymatic antioxidant defense
systems, particularly glutathione-S-transferase, which plays
an important role in the detoxification of harmful compounds.
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Ponb oninHMX po3umHiB TiocynboHaTiB y MoAynsLil aHTUOKCUAAHTHMX NOKa3HUKIB Y HUpPKaX LypiB

H. M. JTrobac, 1. A. OnidHuk
n_lubas@ukr.net, lakmus3041@gmail.com

IHcTuTyT Gionorii TBapuH HAAH, Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

Hocnimpxysanu BnrvB ectepis TiocynbdoHaTiB, 3okpema S-eTur-4-amiHobeHseHTiocynsoHaty (ETC), S-anin-4-amiHobeHaeHTiocynbdoHaTy
(ATC) Ta S-anin-4-auetnn-amiHobeHseHTiocynbcoHaty (AATC), y A03i 50 Mr/kr Macu Tina Ha CMCTEMY aHTMOKCUMAAHTHOTO 3aXMCTY B HUPKaXx
LypiB. HUpK/ € BaXXNMBUM OpraHoM Y MiaTpumMLi MeTaboniyHoro romeocTasy i NOCTIMHO 3a3HaroTb BNUBY akTUBHMX hopM kucHio (APK) Ta
OKCUAATVBHOTO CTpecy. EQPeKTUBHICTb CCTEMM aHTMOKCMAAHTHOTO 3aXWCTY OLHIOBaNM BUMIPIOBAHHAM MapKepiB OKCUAATUBHOTO CTPECY,
30KpeMa MoKasHWKIB NepOKCMAHOrO okMcHeHHs ninigis (MOJ1) Ta akTMBHOCTI KIMOHOBMX EH3UMIB aHTUOKCUAAHTHOI CUCTEMU — TaKuX, K KaTa-
nasa (KAT), cynepokeupamemytasa (CO[l), ryTtationnepokevaasa (I'1), rmyTtatioHpeaykTasa (I'P), Ta piseHb BigHoBneHoro rmytarioHy (BI).
[IMCOYHKLIIIO CUCTEMM @aHTUMOKCUAAHTHOTO 3aXVCTY CriocTepirani B HUpKax TBapUH, siki CrIoKMBanv 3 KOPMOM ONito, MPO LLO CBiAYaTb MOKa3HNKMN
nigBuULLIEHOTO BMICTY rigponepokcuais niniais, 3HwkeHHsi aktueHocTi CO[ i kaTtanasu, eH3UMIB rmyTaTiOHOBOI NTaHKM Ta 3HWXEHWI BMICT
BigHOBIEHOTO rMyTaTioHy. CnoxmBaHHS TiocynbdoHaris, ocobnueo ETC ta AATC, cnpusino crabinisauii cuctemy aHTUOKCUAAHTHOTO 3aXKCTY.
Mo3UTUBHUIN @HTUMOKCUAAHTHUI eddeKT TIoCyrbpOHATIB MOXHA YaCTKOBO MOSICHUATU iIXHBO 3AaTHICTIO 3anobirati yTBOPEHHIO BinbHWX pagu-
KaniB, NepexonuoBaTy i HeMTpani3yBaTu akTUBHI (DOPMU OKCUIEHyY Ta iHLUI LUKIANMBI PEHOBWHW, 30aTHI MOLLKOAKYBATU KIITUHW OpraHiamy.

KntouoBi cnosa: S-etun-4-amiHobeHaeHTiocynbdoHar, S-anin-4-amiHobeHseHTiocynbgoHar, S-anin-4-auetnnamiHo-6eH3eHTioCynbdoHaT,

HUPKW, aHTUOKCUAaHTHa cuctema

Liubas NM, QOliynyk IY. The role of oil solutions of thiosulfonates in the modulation of antioxidant parameters in rat kidneys.
Biol. Tvarin. 2023; 25 (3): 13—18. DOI: 10.15407/animbiol25.03.013.



