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Background. The positive health effects of polyphenols have led to an increased
scientific interest in these natural compounds over the past decade. Many studies
confirm the effectiveness of polyphenols as additional therapy in diabetes, especially
due to the sugar-lowering effect of polyphenols. The aim of the research was to
investigate the morphological and functional state of peripheral blood erythrocytes and
the indices of oxidative stress in the liver of rats with experimental diabetes and after the
administration of grape pomace extract rich in natural complex of polyphenols.

Materials and Methods. We obtained grape pomace extract, which contains
a variety of polyphenolic compounds. Rats of the following groups were used in the
experiments: control animals, animals treated with grape pomace extract rich in
natural complex of polyphenols for 14 days, animals with streptozotocin-induced
diabetes mellitus, and animals with streptozotocin-induced diabetes mellitus treated
with grape pomace extract rich in natural complex of polyphenols for 14 days. The
number of erythrocytes and reticulocytes, the concentration of hemoglobin and glycated
hemoglobin were determined in the peripheral blood of rats. The activities of catalase,
superoxide dismutase and the content of thiobarbituric acid-reactive substance and
carbonyl groups of proteins were determined in the liver tissues of rats.

Results. The study has shown an increase in the number of erythrocytes and the
level of hemoglobin, a decrease in the level of glycated hemoglobin and the number of
reticulocytes in the peripheral blood of rats after administration of grape pomace extract
rich in natural complex of polyphenols to rats with experimental diabetes. A decrease in
the content of thiobarbituric acid-reactive substance and the content of carbonyl groups
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of proteins of neutral and basic character and an increase in the activity of catalase and
superoxide dismutase in liver tissues were found under the same conditions.

Conclusions. The results indicate that the extract of the natural complex
of polyphenols is capable of correcting the morphological and functional state of
erythrocytes, as well as improving the activity of antioxidant enzymes and the content of
marker molecules of oxidative stress in hepatocytes of rats under experimental diabetes
mellitus.

Keywords: diabetes mellitus, oxidative stress, polyphenolic compounds, grape
pomace, erythrocytes, hepatocytes

INTRODUCTION

Diabetes mellitus (DM) is a chronic disease of the endocrine system caused by
a violation of insulin synthesis and/or its action and is accompanied by an increase in the
level of glucose in the blood. According to statistics, the number of people suffering from
DM has increased from 108 million in 1980 to 422 million in 2016 (American Diabetes
Association, 2021).

DM is known to affect blood cells. Erythrocytes are the first cells that react to
changes in plasma composition. Erythrocytes in patients with DM face hyperglycemia,
oxidative stress, inflammation, and impaired lipid metabolism, leading to increased
aggregation and/or decreased cell deformation (Wang et al., 2021).

The impact of reactive oxygen species (ROS) (Volpe et al., 2018) leads to increased
lipid peroxidation (Ayala et al., 2014) and protein post-translational modification (Zheng
et al., 2016; Sabadashka et al., 2021b). Such modifications usually cause the loss
of protein function and can distort the signaling pathways involved in the antioxidant
defense and cellular homeostasis (Hecker & Wagner, 2018).

A large number of common drugs are used to treat hyperglycemia; however, most
of them do not provide long-term control (Pandey & Rizvi, 2014). Nevertheless, when
choosing antidiabetic drugs, not only their sugar-lowering effectiveness, but also the
effect on the functional state of blood cells as well as oxidative stress in organs that are
affected in the pathogenesis of diabetes should be taken into account.

Polyphenols thatexhibita hypoglycemiceffectare increasingly attracting the attention
of scientists. Plants synthesize polyphenols that are secondary metabolites, the main
functions of which are to protect them in adverse conditions and to provide resistance
against microbial infections. Catechins, proanthocyanidins, and anthocyanins and their
oxidation derivates are natural antioxidants present in the highest concentration in red
grapes and red wine (Pandey & Rizvi, 2014). Grape pomace of Vitis vinifera L. is one of
the main waste products of the wine industry and can be regarded as an excellent and
affordable source of polyphenols.

Considering this, the study of the biochemical mechanisms of the influence of
polyphenols from grape pomace and their effect on the state of the blood system and
hepatocytes, which determines the state of the body in diabetes and the likelihood of
developing acute or chronic diabetic complications, deserves considerable attention.
The aim of the research was to investigate the morphological and functional state of
peripheral blood erythrocytes and the indicators characterizing oxidative stress in the
liver of rats with streptozotocin-induced diabetes under the administration of grape
pomace extract rich in a natural complex of polyphenols (NCP).
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MATERIALS AND METHODS

The research was performed on male white outbred rats weighing 120-180 g.
The experiments were conducted according to ,General Principles of Experiments on
Animals”, approved by the First National Congress on Bioethics (Kyiv, Ukraine, 2001)
and agreed with the guidelines from Directive 2010/63/EU of the European Parliament
on the protection of animals used for scientific purposes and the Law of Ukraine
,On Protection of Animals from Cruelty” of February 26, 2006, and also approved by
the Ethics Committee of Ivan Franko National University of Lviv, Ukraine (protocol
No 29-01-2023 from January 29, 2023).

Preparation of grape pomace extract rich in natural complex of polyphenols.
The used grape pomace was provided by Odesa National University of Technology
(Ukraine) and its characteristics were described previously (Sabadashka et al., 2021a).
The extract was prepared according to the modified method described earlier (Ohai
et al.,, 2001). The total content of polyphenols in the obtained extract was measured
using Folin-Ciocalteu reagent according to gallic acid equivalent (Singleton et al.,
1999) simple, and require only common equipment and have produced a large body of
comparable data. Under proper conditions, the assay is inclusive of monophenols and
gives predictable reactions with the types of phenols found in nature. Because different
phenols react to different degrees, expression of the results as a single number — such
as milligrams per liter gallic acid equivalence — is necessarily arbitrary. Because the
reaction is independent, quantitative, and predictable, analysis of a mixture of phenols
can be recalculated in terms of any other standard. The assay measures all compounds
readily oxidizable under the reaction conditions and its very inclusiveness allows certain
substances to also react that are either not phenols or seldom thought of as phenols
(e.g., proteins). The concentration of polyphenols in the obtained extract was 80 mg/mL.

Experimental DM was induced by intraperitoneal injection of streptozotocin
(Sigma, USA), dissolved in 10 mM citrate buffer (pH 5.5), at a dose of 60 mg/kg of
body weight. The development of DM was controlled using fasting blood glucose, which
was determined 72 hours after streptozotocin injection. In the research, animals with
glucose concentrations of 12 mmol/L and higher were used. Glucose concentration was
determined with a Contour plus glucometer (Bayer, Switzerland).

All experimental rats were divided into four groups: 1st — control animals (C); 2nd —
healthy animals that were treated with grape pomace extract rich in NCP (C + NCP);
3rd — animals with experimental DM (DM); 4th — animals with experimental DM that
were treated with grape pomace extract rich in NCP (DM + NCP).

The extract was administered for 14 days per os with water at a dose of 45 mg
of polyphenols per 1 kg of body weight, which corresponds to the theoretical average
concentration of polyphenols contained in 300 ml of wine (which, according to the literature,
corresponds to the optimal daily norm for a person weighing 70 kg (Hrelia et al., 2022)).

Rats from all experimental groups were decapitated under ether anesthesia on the
29th day of the experiment. Samples collection was carried out after the decapitation
of the animals. The blood was collected into a porcelain cup. Heparin was used as an
anticoagulant (final dilution of heparin to whole blood = 1:100).

Extirpation of the liver was also performed. For the research, the 10% W/V
homogenate in hypotonic 50 mM Na-K phosphate buffer (pH 7.4) was prepared. The
studied parameters were determined in the supernatant obtained after centrifugation of
the homogenate for 5 min at 10,000 rpm.
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The concentration of proteins in the supernatant samples was measured according
to the conventional Lowri method (Lowry et al., 1951). The number of erythrocytes
was determined by the method of counting in the Goryaev chamber (Sabadashka
et al., 2021a). The concentration of hemoglobin was determined by the photometric
cyanmethemoglobin method (Sabadashka et al., 2021a). The number of reticulocytes
was determined by the method of Heilmeyer L. (Vitak et al., 2015). The activity of
superoxide dismutase (SOD, EC 1.15.1.1) and catalase (CAT, EC 1.11.1.6) were
determined according to (Sabadashka et al., 2021a). The content of carbonyl groups
of proteins and thiobarbituric acid-reactive substance (TBARS) were determined
according to (Sabadashka et al., 2021a).

Statistical analysis was carried out using Microsoft Excel. The calculation of basic
statistical parameters was performed by direct quantitative data obtained from the study
(arithmetic mean —AM, the standard deviation of the arithmetic mean — SD). The probability
of statistical significance of differences between group means was assessed by one-
way analysis of variance (ANOVA) with post hoc analysis. The difference was considered
significant under the indications of reliability p =0.95 (significance level P <0.05).

RESULTS AND DISCUSSION

High blood glucose (hyperglycemia) is a key indicator of DM. During long-term
hyperglycemia, the morphology and functions of erythrocytes inevitably undergo a series
of changes that further affect microcirculation (Wang et al., 2021). Therefore, it is worth
investigating changes in the number of erythrocytes and reticulocytes, concentration of
hemoglobin in peripheral blood of rats with DM without and with the extract administration.

According to the obtained data, there was a significant decrease in the number
of erythrocytes (by 1.2 times) in the peripheral blood of rats under experimental DM
compared to control animals (see Table). When studying the number of reticulocytes,
which are the precursors of erythrocytes that enter the bloodstream, we found
a significant increase (by 1.9 times) in the peripheral blood of rats with experimental DM
compared to control animals (see Table). These data are consistent with the literature
data (Riley et al.,, 2001). Under the administration of grape pomace extract rich in
NCP to non-diabetic animals, we detected a tendency for the number of erythrocytes
to increase and the number of reticulocites to decrease, compared to the control
animals (see Table). Under the administration of grape pomace extract rich in NCP
to animals with DM, the number of erythrocytes increased by 1.2 times, while the
number of reticulocytes decreased by 2.2 times compared to animals with DM (see
Table). The anti-inflammatory and antioxidant properties of polyphenols allow them to
improve erythropoiesis, especially under the stress conditions. For example, resveratrol
accelerates erythroid maturation by decreasing red cell membrane oxidative damage
(Xu et al., 2021). Therefore, the normalization of the number of reticulocytes in animals
with DM testifies to the positive effect of the grape pomace extract rich in NCP.

The most important function of the erythrocyte is the transportation of molecules,
especially oxygen, which is due to the content of hemoglobin in the erythrocyte (Wang
et al., 2021). In rats with DM, there was a decrease in hemoglobin concentration by
1.1 times in the peripheral blood when compared to the control animals (see Table).
Under the administration of grape pomace extract rich in NCP to animals with DM,
there was an increase in hemoglobin concentration by 1.2 times compared to the data
obtained in animals with DM (see Table). Polyphenols can absorb ROS, lipoperoxide
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radicals, as well as chelate metal ions, such as Fe?* and Cu?*, which play an important
role in initiating of free radical reactions. Therefore, due to the effect of polyphenols,
hemoglobin biosynthesis is activated (Hussain et al., 2016).

The main hematological parameters of the peripheral blood of rats in normal
conditions, under diabetes and after the introduction of grape pomace extract rich
in natural complex of polyphenols (M*SD, n = 6-8)

Groups

Hematological parameters ; i
2 2 Conrol Control + NCP Dlabgtes Qlabetes
mellitus mellitus + NCP

Number of erythrocytes,
min of cells/uL

9.91+0.47 10.42+0.87 8.32+0.24* 10.16+0.30%
Hemoglobin concentration, g% 15.50£0.50  14.65+0.58 13.42+0.34*  15.68+0.84*
Content of glycated hemoglobin, % 6.57+0.25 6.13+0.24 13.70+1.7**  6.83+0.38%#

Number of reticulocytes, % 3.17+£0.19 2.57+0.36 5.98+0.53***  2.66+0.34%#

Comments: *, *** — the difference is significant compared to control (p 20.95, p 20.999); #, ### — the
difference is significant compared to DM (p 20.95, p 20.999)
Herein after, control animals (C), control animals treated with an extract from grape pomace rich
in natural complex of polyphenols (C + NCP), animals with experimental diabetes mellitus (DM),
and animals with experimental diabetes mellitus treated with an extract from grape pomace rich
in natural complex of polyphenols (DM + NCP)

One of the complex cascades of events that lead to cellular failure in response
to high glucose is the formation of glycated hemoglobin. Glycated hemoglobin forms
a strong bond with oxygen and contributes to the development of tissue hypoxia in
DM (Welsh et al., 2016). A two-fold increase in the content of glycated hemoglobin in
the peripheral blood of rats with experimental DM compared to control animals was
observed (see Table). Under the administration of grape pomace extract rich in NCP to
animals with DM, the level of glycated hemoglobin significantly decreased (by 2 times)
compared to the data obtained in DM (see Table). A decrease in the level of glycated
hemoglobin under the administration of the grape pomace extract rich in NCP in diabetes
indicates a hypoglycemic effect of the extract.

Similar results were obtained when studying the influence of polyphenolic
compounds from red wine on the number of erythrocytes, reticulocytes, the total
hemoglobin concent and its glycated form (Sabadashka et al., 2021a). The normalization
of the studied parameters in animals with DM testifies to the positive effect of the grape
pomace extract rich in NCP.

The antioxidant system plays an important role in maintaining redox balance. CAT
and SOD are the most important enzymes among endogenous antioxidants involved in
various physiological and pathological processes (Nocella et al., 2019).

We studied activities of SOD and CAT in the liver of rats with and without grape
pomace extract rich in NCP under DM because it is the central organ responsible for
the metabolism of a large number of exogenous and endogenous substances. Liver is
the main target organ for various xenobiotics and a number of polyphenols have shown
promising therapeutic effects on liver damage in animal models (Li et al., 2018).

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e bionoriyni CTygaii / Studia Biologica e 2023 e Tom 17 / Ne 4 e C. 51-62



56 Viktoriia Skorobahatko, Mariya Sabadashka, Dariya Chala, Nataliia Sybirna

SOD catalyzes the dismutation of superoxide anion into hydrogen peroxide and
molecular oxygen, whilst CAT enzymatically converts hydrogen peroxide into oxygen
and water and thus neutralizes it. The activities of CAT and SOD decreased by 1.3 and
1.6 times in the liver tissues of animals with DM compared to control (Fig. 1). Under the
administration of grape pomace extract rich in NCP to animals with DM there was an
increase in CAT and SOD activities by 1.4 and 1.8 times compared to diabetes (Fig. 1).
Similar results were obtained in different cells and tissues (plasma, kidneys, heart, and
brain) of rats with experimental diabetes after the administration of polyphenols from red
wine and are consistent with literature data. The decreased activity of CAT and SOD under
DM may be caused by inactivation of these enzymes due to the glycation of enzymes
active sites and/or oxidation and nitration by ROS (Hertsyk et al., 2021). Antioxidant
properties of polyphenols are mainly explained by their capability of absorbing free
radicals, in particular ROS and peroxynitrite, and chelating metals (Yang et al., 2020).
Polyphenols from grape pomace extract can reduce the level of ROS and peroxinitrite
thus increasing activities of SOD and CAT under DM (Hertsyk et al., 2021). Also, the
normalization of the studied enzymes activities under DM after treatment with extract rich
in NCP can be caused by inhibition of glycation of active sites of CAT and SOD due to
sugar-lowering activity of polyphenolic compounds (Sabadashka et al., 2021a).
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Fig. 1. The activity of catalase (A) and superoxide dismutase (B) in the liver tissues in control animals,
animals with experimental diabetes mellitus with and without treatment with grape pomace extract
rich in natural complex of polyphenols.

* — the difference is significant compared to control (p 20.95); #, ## — the difference is significant
compared to DM (p 20.95; p 20.99)
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Protein carbonyls are formed during protein oxidation and are the biomarkes of
oxidative stress. Damage of proteins with a subsequent accumulation of their oxidation
products negatively affects cell physiology. Carbonyl groups (aldehydes and ketones)
are produced on protein side chains (especially of Pro, Arg, Lys, and Thr) when they are
oxidised. Protein carbonyls can be generated directly (by amino acids oxidation and the
a-amidation pathway), or indirectly, by forming adducts with lipid peroxidation products
or glycation and advanced glycation end-products (Dalle-Donne et al., 2003).

An increase in the content of protein carbonyls of neutral and basic characters by
120.3 % and 142.1 %, respectively, was revealed in the liver tissues of animals with
experimental DM compared to control animals (Fig. 2). Under the administration of grape
pomace extract rich in NCP to animals with DM, there was a decrease in the content
of protein carbonyls of neutral and basic nature by 79.2 % and 119.4 %, respectively,
compared to DM (Fig. 2). Polyphenols can inhibit protein carbonyls formation due to the
action of ROS. Polyphenolic compounds are known as scavengers of ROS, therefore
they can protect proteins from oxidation processes (Pandey & Rizvi, 2014).

300
250
200
X 150

100 —

50 —
0

C +NCP DM + NCP
I Neutral character Basic character

Fig. 2. The content of protein carbonyls of a neutral and basic character in the liver tissue in control animals,
animals with experimental diabetes mellitus with and without treatment with grape pomace extract rich
in natural complex of polyphenols. The content of protein carbonyls of a neutral and basic character in
control was taken as 100 %.

— the difference is significant compared to control (p 20.99); ## — the difference is significant
compared to DM (p 20.99)

ROS initiate lipid peroxidation (LPO) or oxidation of unsaturated lipids, which
leads to the formation of various oxidation products. The main primary products of
lipid peroxidation are lipid hydroperoxides. Among the many different aldehydes that
can be formed as secondary products during lipid peroxidation are malondialdehyde
(MDA), propanal, hexanal, and 4-hydroxynonenal. MDA has been widely used for many
years as a convenient biomarker for lipid peroxidation due to its easy reaction with
thiobarbituric acid (Ayala et al., 2014). A significant increase in the content of TBARS by
59.2 % in the liver tissues of animals with experimental DM compared to control animals
was observed (Fig. 3).
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Fig. 3. The content of TBARS in the liver tissues of control animals, animals with experimental diabetes
mellitus with and without treatment with grape pomace extract rich in natural complex of polyphenols.
Values of control rats were taken as 100 %.
** — the difference is significant compared to control (p 20.99); ## — the difference is significant
compared to DM (p 20.99)

Under the administration of grape pomace extract rich in NCP to animals with DM,
there was an increase in the content of TBARS by 63 % compared to the data obtained
for animals with experimental DM (Fig. 3). The high content of TBARS in liver tissues
indicates oxidative stress. It is known that polyphenolic compounds have a positive
effect on lipid peroxidation as they can act as hydrogen donors or chelate metal ions
such as iron and copper (Lupoli et al., 2020). In addition, polyphenolic compounds
prevent the development of oxidative stress in DM due to their ability to scavenge free
radicals (Pandey & Rizvi, 2014).

CONCLUSIONS

The obtained results enable the evaluation of the state of peripheral blood
erythrocytes of rats, changes in distinct molecular markers of oxidative stress in the
liver of rats with streptozotocin-induced DM, and the effect of grape pomace extract rich
in natural complex of polyphenols on these indices.

All studied parameters indicate that grape pomace extract rich in NCP does not
significantly affect the state of the organism without DM.

The parameters related to peripheral blood erythrocytes and oxidative injury of
the liver of rats with DM after treatment with grape pomace extract rich in NCP were
returned to control values, which confirm the diabetes-correcting activity of the studied
extract, in particular sugar-lowering and antioxidant activities.

Thus, it is worth considering the extract rich in NCP as a basis for new diabetes-
correcting medicinal product. However, the molecular mechanisms of action of these
compounds require further research.
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OIABET-KOPUTYIOYUWA | AHTUOKCUOAHTHUA EDEKTU
EKCTPAKTY 3 BUHOIPAOHUX BUYMABOK, 3BAFAYEHOIO NPMPOOHUM
KOMMMNEKCOM NONI®EHOINIB

Bikmopis Ckopobazambko, Mapis Cabadawka, Qapis Yana, Hamaniss Cu6ipHa

JIbsiecbKull HayjoHanbHUU yHisepcumem imeHi leaHa ®paHka
syn. lpyweescbkoeo, 4, Jibeie 79005, YkpaiHa

Betyn. Mo3ntuBHU BNNvB nonidpeHoniB Ha 300pOB's 3yMOBMB 3POCTaHHSA HayKo-
BOrO iHTEepecy A0 LMX NPUPOOHMX CMOMyK YNPOAOBX OCTaHHLOro AecaTunitta. barato
HayKOBUX AOCHIMXeHb NiIOTBEPOXKYOTb €(EKTUBHICTb BUKOPUCTaHHS MonidpeHoniB sk
00AaTKoBMX 3acobiB y NMiKyBaHHI AiabeTy, 30KkpeMa, 3aBOsikv IXHil LyKPO3HWKYHOUINA Aii.
Meta gocnigXeHHs — BUBYNTU MOPKOdYHKLIOHANbHMIA CTaH epuTpoLUTIB Nnepudepny-
HOI KpOBi Ta MOKa3HMKW, O XapaKTepuayroTb OKCMOAATMBHUIN CTPEC Y MeviHui LypiB 3i
CTPENnTO30TOUMH-IHAYKOBaHUM AiabeToMm i Mmig yac 3aCTOCYBaHHSI €KCTPaKTy BUHOrpaa-
HMX BMYaBOK, 36arayeHoro NpMpogHMM KOMMAEeKCOM nonideHoniB.

Martepianu Tta Metogmn. OTpUMaHO EKCTPaKT BMHOrpagHMX BMYABOK, OO CKragy
SIKOrO BXOAATb Pi3HOMaHITHI NonidoeHOosbHI CosyKu.

Y pocnifXeHHi BUKOPUCTOBYBaNM Taki rpyny LWYpPiB: KOHTPOSbHI TBapuUHU, KOHT-
POrbHi TBAPWHU, IKMM BBOAUIN €KCTPAKT i3 BUHOrPaAHUX BUYaBOK, 36aravyeHnii npupoa-
HUM KOMMMEKCOM nonidpeHoniBs, ynpogosx 14 OHiB, TBApUHU 3i CTPENTO30TOLMH-IHOY-
KOBaHMM LIYyKPOBMM [AiabeToM i TBapvHW 3 eKCnepumMeHTanbHUM LyKpOoBMM AiabeTom,
SIKMM BBOAWIM EKCTPAKT i3 BUHOrPaAHUX BMYaABOK, 30araqyeHunin NpupogHNM KOMMSIEKCOM
nonigpeHonis, ynpogoexX 14 AHiB. Y nepudepuyHin KpoBi LLYpiB BM3HAYaNU KinbKicTb
EpPUTPOLIUTIB i PETUKYNOLMTIB, KOHLEHTpPAL,i0 reMorriobiHy Ta rnikoBaHOro reMornoBiHy.
Y TKaHMHax MeviHKW LWypiB BU3Ha4Yanv akTMBHICTb KaTanasu, CynepokcmaancmyTasm Ta
BMiCT TBK-no3ntmnBHMX NpogykTiB i KapOoHiNbHUX rpyn Ginkis.

Pe3ynbratu. BcTaHoBNEHO MiABULLEHHSA KiNbKOCTI epUTPOLUTIB, PIBHA remMorno-
OiHy, 3HVXEHHSI PiBHS MiKOBAHOrO remornobiHy Ta KinbKOCTi pPeTuMKynouuTiB y nepu-
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depuryHIn KpoBI LypiB Nicna BBEOEHHS LypaM 3 eKCnepumMeHTanbHUM LIyKpOBUM fia-
OeToM eKCTpakTy 3 BUHOTPagHUX BUYABOK, 36aradyeHoro NpupogHNM KOMMIIEKCOM Morii-
deHoniB. 3a UMX Xe YyMOB BUSIBNEHO 3HWMXKEHHS BMICTY TBK-no3anTuMBHMX npoaykTiB
i BMICTY KapOOHINbHMX rpyn GiNnkiB HEMTPaNbHOIO 1 OCHOBHOIO XapakTepy Ta MiABULLEHHS
aKTMBHOCTI KaTanasu i cynepokcugancmMmyTasn y TKaHUHax nediHKky.

BucHoBku. OTpuMaHi pesynbratv [OBOAATb, LUO E€KCTPakT MPUMPOAHOrO KOMIM-
nekcy nonigpeHoniBa Kopurye MopdOnoriYHUn i OyHKLIOHANbHUA CTaH epuTpoLu-
TiB, @ TakoX BMSIMBA€E Ha aKTUBHICTb aHTUMOKCWMAAHTHMX PEPMEHTIB i Ha BMICT map-
KEPHMX MOJEKyN OKCMAATMBHOIO CTPecy — MNPOAYKTIB OKUCHEHHs OinkiB Ta ninigis
y renatoumTax LLypiB 3@ YMOB LIyKpOBOro fiabeTy.

Knroyoei ciioga: LykpoBuin giabeT, OKCMAATUBHUI CTPEC, MONIEHONbHI CMOMYKK,
BVMHOTPagHi BUYaBKM, €pUTPOLUTH, renaTtounTm
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