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Abstract

Introduction. Analysis of the clinical and laboratory picture of the SARS-CoV-2 infection suggests the presence of microcirculation and oxygen
transport disorders, hemolysis of erythrocytes, intra-alveolar fibrin formation and microthrombus formation in the patient’s pathogenesis.
Accordingly, the search for potential anticoagulants, erythrocyte antiplatelet agents, membrane stabilizing drugs and mild thrombolytic drugs can
prevent the development of life-threatening complications and reduce the mortality of COVID-19 patients.

Aim. Isolation of formononetin-7-O-B-D-glucopyranoside from the grass of Ononis arvensis L. and identification of the molecular mechanisms of its
effect on platelet activation in vitro, induced by TRAP-6 (Thrombin receptor activated peptide) and ADP (adenosine diphosphate).

Materials and methods. Terrestrial parts of Ononis arvensis L. were collected in the SPCPU nursery of medicinal plants (Leningrad region,
Vsevolozhsky district, Priozerskoe highway, 38 km). Isolation of formononetin-7-O-3-D-glucopyranoside was carried out by preparative high
performance liquid chromatography on a Smartline device (Knauer, Germany) equipped with a spectrophotometric detector. The structure of
formononetin-7-0-B-D-glucopyranoside was confirmed by one-dimensional and two-dimensional NMR spectroscopy (Bruker Avance Ill, 400 MHz,
Germany), as well as high-resolution mass spectrometry (HR-ESI-MS) (Bruker Micromass Q-TOF, Germany). The study of the effect of formononetin-
7-0-B-D-glucopyranoside on induced platelet activation was carried out on human platelets isolated from the blood of healthy volunteers. To
research the effect of formononetin-7-O-B-D-glucopyranoside on platelet aggregation flow cytofluorometry with Cyto-FLEX (Beckman-Coulter,
USA) was used.

Results and discussion. According to the method of fractionation and purification of the total extract of O. arvensis developed in previous
studies, formononetin-7-O-B-D-glucopyranoside was isolated in an individual form for subsequent biological studies with a total yield of 30 %
in comparison with its content in the original extract. In samples with formononetin-7-O-f-D-glucopyranoside and ADP, there is a pronounced
inhibition of platelet activation - the percentage of active platelets ranges from 6.3-6.6 % at doses of formononetin-7-O-f-D-glucopyranoside
1 uM, 3 uM and 30 pM. The inhibitory effect of formononetin-7-O-B-D-glucopyranoside is not dose-dependent (p < 0.05). In samples with
formononetin-7-0-B-D-glucopyranoside and TRAP, there is also a pronounced inhibition of platelet activation. The percentage of active platelets is
8 % at 1 uM formononetin-7-O-3-D-glucopyranoside doses, 15 % at 3 uM doses, and 16 % at 30 uM doses.

Conclusion. Administration of formononetin-7-O-B-D-glucopyranoside at doses of 1 uM, 3 uM, 30 uM strongly inhibits platelet activation induced
by ADP and TRAP-6. For ADP, there is no dose-dependent effect, while for TRAP there is a weak dose-dependent effect, the greatest inhibition
efficiency is achieved with the minimum investigated dose of 1 uM. In all cases, the results obtained are statistically significant.
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Peslome

BBepeHune. AHann3 KIMHMYECKo 1 NabopaTopHON KapTUHbI nopaxeHus Bupycom SARS-CoV-2 no3BonifeT roBopuTb O HalMuUK B NaToreHese
60JIbHbBIX HaPYLLEHVI MUKPOLMPKYNALUM U TPAHCNIOPTUPOBKU KUCIOPOA], FeMOosn3a SpUTPOLMTOB, MHTPaanbBeonapHoro pnbprmHoobpasoBaHus
U MUKpoTpomboobpasoaHus. COOTBETCTBEHHO, MOMWCK MOTEHLMANIbHbIX aHTUKOArynaHTOB, aHTWArperaHToB 3SPUTPOLMTApHOTO pAfAa,
MeMbpaHOCTabUNM3NpPYIoLLKX NPEnapaToB N MArKMX TPOMBONUTNYECKUX NpenapaToB CNoCo6HbI NPEAOTBPATUTL Pa3BUTME YTPOXKaloLWMX KIN3HW
OCJIOXKHEHWI N CHU3UTb CMePTHOCTb NauyueHTos COVID-19.

Llenb. BbigeneHne popmoHoHeTUH-7-O-B-D-rniokonupaHosnaa n3 Tpasbl cTanbHUKa nonesoro (Ononis arvensis L.) n BbiIABNEHNE MONEKYNAPHBIX
MeXaHV3MOB ero BAVAHUA Ha aKTUBaLUMIO TPOMOGOUMTOB in vitro, nHayumposaHHylo TRAP-6 (Thrombin receptor activated peptide) n ADP
(AneHo3uHandocdar).

Marepuanbl u metoabl. Haa3emHble yacTu cTanbHuKa nonesoro (Ononis arvensis L.) 6binyn cobpaHbl B MUTOMHKKE NeKapCTBEHHbIX pacTeHNi
CNXOY (NeHunHrpapckan obnactb, BceBonoxckuin paiioH, NMpuosepckoe wocce, 38 Km). BoigeneHne ¢opmoHoHeTuH-7-0-B-D-rnokonupaHosraa
OCYLIeCTBAANN METOAOM MpenapaTUBHOW BbICOKO3EKTUBHON XKMAKOCTHOW XpomaTtorpadun Ha npubope Smartline (Knauer, fepmaHus),
OCHALLEHHOM CMeKTpopoTOMETpUYECKUM AeTekTopom. CTpYKTypy ¢opmoHOHeTUH-7-O-B-D-rniokonvpaHo3naa MNOATBEPXKAANN METOAOM
opHomepHou 1 aBymepHon AMP-cnekTpockonun (Bruker Avance lll, 400 MHz, fepmaHus), a Tak»ke Macc-CNeKTPOMeTpUel BbICOKOro paspeLueHuns
(HR-ESI-MS) (Bruker Micromass Q-TOF, lepmaHus) B CpaBHEHUW C NUTEPATYPHbIMU AaHHbIMU. W3yuyeHre BAMAHUA GopMOHOHETUH-7-O-fB-D-
rMIOKOMMPaHO3MAa Ha MHAYLMPOBaHHYIO akTUBaLMIO TPOMOOLMTOB MPOBOAUN Ha TPOMOOLMTAX YENOBEKa, BbIAENEHHbIX U3 KPOBU 340POBbIX
pobposonbues. nA nccnefoaHna BANAHUA GOPMOHOHETUH-7-O-B-D-rnokonvpaHosraa Ha arperayuio TPOMOOLMTOB MCMONIb30BaNu MeTOR
NpoTouHON LuTodnyopomeTpum Ha npudope Cyto-FLEX (Beckman-Coulter, CLLUA).

Pe3synbTtaTtbl n 06cyxpaeHne. CornacHo pa3paboTaHHON B NMpeAbIAYyLMX NCCIEA0BAHNAX METOANKUN GPaKLIMOHNPOBAHUA U OUYMCTKM CYMMapHOro
3KcTpakTa TpaBbl O. arvensis 6bin BblaeneH GOpPMOHOHETUH-7-O-B-D-rnokonmpaHo3na B VHAUBUAYANbHOM BUAE ANA MOCHEAYOLWMX
61ONOrNYeCcKNX NCCIeAOBAHUI CO CyMMapHbIM BbIXoAoM 30 % B CpaBHEHWW C €ro COflepKaHWeM B M3HayaJbHOM 3KCTpakToM. B mpobax c
¢dopMoHoHeTWH-7-O-fB-D-rnokonvpaHosugom 1 ADP HabnogaeTcs BbipakeHHOe MHIMOMPOBaHMe akTMBaLMU TPOMOOLMTOB — MPOLIEHT aKTUBHBbIX
TpombounToB Konebnetca B Npegenax 6,3-6,6 % npu gosax GopmoHoHeTUH-7-O-B-D-rnokonmparosunga 1 uM, 3 pM 1 30 uM. UHrubupytowee
pencreme $popMoHOHeTUH-7-O-B-D-rnokonrpaHosnga He HOCUT A0303aBUCUMBIN XapakTep (p < 0,05). B npob6ax ¢ ¢opmoHoHeTWH-7-O-B-D-
rmiokonupaHo3maom n TRAP Takxke HabnofaeTcA BblpaKeHHOe MHIMbUpoBaHmne akTiBaLuuy TPoMO6oLMTOB. MPOLEHT aKTUBHbBIX TPOMOGOLUTOB
paBeH 8 % npu fo3ax GopmoHoHeTuH-7-0-B-D-rnokonupaHosnga 1 uM, 15 % npwu go3sax 3 uM, 1 16 % npw go3se 30 uM. Y uHrubupytoutero sdpdpexTa
bopmoHoHeTUH-7-0-B-D-rnokonupaHosnga Habnogaetcs cnabas o303aBMCUMOCTD (p < 0,05).

3aknioueHne. BeegeHne $dopmoHoHeTnH-7-O-B-D-rniokonnparHosupa B fosax 1 uM, 3 puM, 30 M BbIpaXeHHO WHrMOUPYEeT aKTWBaLMio
TpombouuToB, MHAYLMpoBaHHylo ADP n TRAP-6. ina ADP po3o3aBucumoro s3¢dekTa He BO3HMKaeT, B TO Bpems Kak ans TRAP ecTb cnabbiii
[,0303aBUCUMbIN 3PEKT, Hanbonbluasa 3PGEeKTUBHOCTb MHIMOUPOBAHNA [OCTUrAeTCA NPV MUHUMaNbHON uUccnefoBaHHon gose 1 uM. Bo Bcex
Clyyasax NonyyYeHHble pe3ynbTaTbl ABAAIOTCA CTaTUCTUYECKM 3HAUVMbIMU.

KnioueBble cnoBa: Ononis arvensis, TpombouunTbl, GOpMOHOHETUH-7-O-B-D-rniokonupaHosuna, dnasoHouabl, N30bnaBoHOMAbI, aKTMBaLWA
TPOMOOUMTOB, MPOTOYHas UuTodpnyopomeTpus

KoH$pnuKT nHTepecoB. ABTOpbI AeKNaprpyoT OTCYTCTBME ABHBIX U MOTEHLMANbHBIX KOHGIMKTOB MHTEPECOB, CBA3aHHbIX C Nybnukaumeid HacToALeln
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INTRODUCTION

According to the modern data, 20-25 % of all drugs
mentioned in Pharmacopoeias come from natural
sources, regardless whether they are used as unchanged
individual natural compounds or with minor chemical
modifications. In fact, about 50 % of drugs are produced
on the basis of compounds first identified or isolated
from plants [1].

Severe acute respiratory syndrome that develops
with the new coronavirus infection (COVID-19) leads
to a significant loss of life. Although the disease
was initially primarily characterized with respiratory
symptoms, it became clear that other systems were
also involved, including the cardiovascular system. The
analysis of the clinical and laboratory picture of SARS-
CoV-2 virus infection suggests the presence disorders
of microcirculation and oxygen transport, hemolysis
of erythrocytes, intraalveolar fibrin formation and
microthrombus formation in the pathogenesis. The
prevention of these processes, preventive and early
therapy, the administration of anticoagulants, antiplatelet
agents, membrane stabilizing drugs and, possibly, mild
thrombolytic OTC agents can prevent life-threatening
complications and reduce the mortality of COVID-19
patients [2-4]. Thus, the studies aimed to the search for
new anticoagulants, antiplatelet and antithrombotic
agents are of great importance.

Currently, there are enough drugs on the pharma-
ceutical market from the group of antiplatelet agents
with different mechanisms of action (clopidogrel, cyc-
lopidine, dipyridamole, acetylsalicylic acid), however, in
some cases, the risks of these drugs may outweigh their
benefits. For example, in the presence of concomitant
diseases associated with the risk of the increased blee-
ding, such drugs are contraindicated.

Numerous studies are devoted to investigation of the
effect of drugs of natural origin on platelets and search
of new natural molecules with cardiotropic activity [5-
71. However, in most studies, only the final result of the
drugs action is noted without analyzing the molecular
mechanisms responsible for inhibition or activatoin
of platelets. It is known that oxidative stress, often
associated with local or systemic inflammation underlies
many cardiovascular diseases [8-10]. The antiplatelet
and thrombolytic activity of natural compounds from the
class of flavonoids has been reported. These compounds

having a high antioxidant potential also increase the
effectiveness of therapy for the disorders accompanied
with oxidative stress.

Formononetin and its derivatives belong to the
class of isoflavones. For a number of formononetin gly-
cosides, including formononetin-7-O-3-D-glucopyrano-
side, antioxidant, cardioprotective, neuroprotective, anti-
inflammatory and antiplatelet activity, etc. has been
shown [11-16]. The study aim is the isolation of formono-
netin-7-O-B-D-glucopyranoside from the grass of Ononis
arvensis L. and identification of the molecular mechanisms
of its effect on platelet activation in vitro induced by
TRAP-6 (Thrombin receptor activated peptide) and ADP
(Adenosine diphosphate).

MATERIALS AND METHODS

The terrestrial parts of Ononis arvensis L. were
collected in the nursery garden of medicinal plants
of SPCPU
Priozerskoe

(Leningrad region, Vsevolozhsky district,
38 km). The

formononetin-7-O-3-D-glucopyranoside was performed

highway, isolation of
with column chromatography (Dianion HP-20) and
preparative high performance liquid chromatography
on a Smartline device (Knauer, Germany) equipped
with a spectrophotometric detector at a wavelength
of 254 nm. A Kromasil chromatographic column 100-
5C18, 250x30 mm
flow rate of mobile phase was 40 ml/min. The mobile

in dimensions was used. The

phase composition: water (component A), acetonitrile
(component B) with TFA content of 0.1% (from
H20:CH3CN 5:95 to H20:CH3CN 50:50, by volume). The
structure of formononetin-7-O-B-D-glucopyranoside was
confirmed with one-dimensional and two-dimensional
NMR spectroscopy (Bruker Avance lll, 400 MHz, Germany),
as well as high-resolution mass spectrometry (HR-ESI-
MS) (Bruker Micromass Q-TOF, Germany) (Luzhanin, V.G.,
2021).

The study of the effect of formononetin-7-O-f-D-
glucopyranoside on induced platelet activation was
carried out on human platelets isolated from the blood
of healthy volunteers. All experimental protocols were
approved by the Ethics Committee of the Institute
of Evolutionary Physiology and Biochemistry of the
Russian Academy of Sciences (Protocol No. 3-03 dated
02.03.20) and complied with the Declaration of Helsinki.
The blood was collected into a tube with citrate buffer



supplemented with EGTA (2.5 pM), centrifuged for
7 minutes at 1400 g. Then, platelet-rich plasma (PRP) was
collected.

To investigate the effect of formononetin-7-O-B-D-
glucopyranoside on platelet activation induced by ADP
or TRAP-6, PRP was diluted with HEPES buffer (150 mM
NaCl, 5 mM KCl, T mM MgCI2, 1 mM CaCl2, 10 m M
D-glucose, 10 mM HEPES, pH=7.4; dilution 1:13),
then the samples were injected with the glucoside of
formononetin at concentrations of 1 uM, 3 uM, 30 uM.
Samples with the substance injected were incubated
for 15 minutes at room temperature. Then, an activating
factor, ADP 5 uM or TRAP 5 uM, and fibrinogen labeled
with Alexa-Fluor 647 (Molecular Probes, Germany) were
added to all samples with the exception of the control.
After incubation with the activating factor for 5 minutes,
the reaction was stopped by dilution in phosphate
buffer (PBS) in a ratio of 10:1. For the analysis, we used
the method of flow cytometry with Cyto-FLEX device
(Beckman-Coulter, USA). Each sample was evaluated for
15,000 events.

RESULTS AND DISCUTION

Fractionation and purification of the total extract
derived from 300 grams of O. arvensis for the isolation of
formononetin-7-O-3-D-glucopyranoside as an individual
compound for subsequent biological studies were
performed according to the method developed in our
previous study [17]. The raw materials were initially dried,
milled and sieved through a sieve with a diameter of
1.0 mm. The plant material was repeatedly extracted with
96 % ethyl alcohol in a ratio of 1:6.

The first stage of exhaustive liquid-liquid extraction
was carried out using equal volumes of hexane, then
50 ml of purified water was added to the alcohol extract,
and exhaustive liquid-liquid extraction was similarly
performed with an equal volume of dichloromethane. The
content of formononetin-7-O-B-D-glucopyranoside in
the residual aqueous-alcoholic solution after all stages of
liquid-liquid extraction was 83 % in comparison with the
original extract. Formononetin-7-O-f-D-glucopyranoside
isolated as a result of previous studies, was used as a
standard substance [18].

Losses of formononetin-7-O-B-D-glucopyranoside
on the stage of liquid-liquid extraction can be explained
with its partial solubility in dichloromethane and etha-
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nol miscibility both with water and dichloromethane
which can change the distribution coefficient of for-
mononetin-7-O-f3-D-glucopyranoside.

The residual water-alcohol solution was evaporated
to an approximate volume of 75 ml and loaded into
an open column with a reverse-phase Dianion HP 20
sorbent. The elution was performed like in our previous
studies with a gradual decrease of the initial solvent
polarity in steps of 10 % (from H20:96 % EtOH 100:0 to
H20:96 % EtOH 0:100, v/v). The eluting fractions were
collected to flasks of 100 ml. After HPLC analysis of the
collected fractions, all fractions with a significant con-
tent of formononetin-7-O-B-D-glucopyranoside without
interfering, co- or closely eluting peaks were com-
bined and evaporated to the volume of 20 ml. The con-
tent of formononetin-7-O-B-D-glucopyranoside in the
obtained fractions after purification with open column
chromatography was 37 % in comparison with the initial
extract.

Formononetin-7-O-B-D-glucopyranoside was then
isolated as an individual compound with the preparative
high performance liquid chromatography. The content of
formononetin-7-O-3-D-glucopyranoside after purification
on the preparative chromatograph in comparison with
the initial extract was 30 %.

Formononetin, starting at a concentration of 1 uM,
almost completely inhibits ADP-induced platelet activa-
tion (Figure 1).

Platelet activation caused by ADP was taken as 100 %
and used as positive control. In the inactivated control
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Figure 1. Formononetin inhibits ADP-induced platelet activation
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sample 1.5% of activated platelets were observed. In
samples with formononetin-7-O-3-D-glucopyranoside
and ADP, a pronounced inhibition of platelet activation is
observed - the percentage of active platelets ranges from
6.3-6.6 % at doses of formononetin-7-O-B-D-glucopyra-
noside 1 uM, 3 uM and 30 pM. The data is presented as
M+ SD, (N = 4, p < 0.05).

Similar results were obtained with TRAP-6 plate-
let activation, the obtained results are presented in

(Figure 2).
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Figure 2. Formononetin inhibits TRAP-6-induced platelet acti-
vation

As in the first case, the platelet activation caused by
TRAP-6 in the sample was taken as 100 %. The percentage
of activated platelets in the control sample is 7.3 %. In
samples with formononetin-7-O-3-D-glucopyranoside
and TRAP, there is a pronounced inhibition of platelet
activation. The percentage of active platelets is 8% at
1 MM formononetin-7-O-3-D-glucopyranoside doses,
15 % at 3 uM doses, and 16 % at 30 UM doses. The data is

presented as M £ SD, (N =4, p < 0.05).

CONCLUSION

Thus, we have supplemented the method for the
isolation of formononetin-7-O-B-D-glucopyranoside
from the grass of Ononis arvensis L., which made it pos-
sible to establish the yield percentage of formonone-
tin-7-O-B-D-glucopyranoside in comparison to the total

extract.

The obtained results showed that formononetin-7-
O-B-D-glucopyranoside significantly inhibited platelet
activation induced by ADP and TRAP-6. Further studies
are needed to elucidate the molecular mechanisms of the
inhibitory effect of formononetin on platelets.

REFERENCES

1. Newman D.J., Cragg G. M. Natural products as sources of new
drugs over the nearly four decades from 01/1981 to 09/2019.
Journal of natural products. 2020;83(3):770-803. DOI: 10.1021/acs.
jnatprod.9b01285.

2. Al-Ani F, Chehade S., Lazo-Langner A. Thrombosis risk associated
with COVID-19 infection. A scoping review. Thrombosis research.
2020;1(192):152-160. DOI: 10.1016/j.thromres.2020.05.039.

3. Tsoupras A., Lordan R., Zabetakis I. Thrombosis and COVID-19: The
Potential role of nutrition. Frontiers in Nutrition. 2020;7:177. DOI:
10.3389/fnut.2020.583080.

4. Gromov A.A. Kruchinina M.V., Rabko A.V. Coronavirus disease
CIVID-19 - unused therapy opportunities. Russkiy meditsinskiy
zhurnal. 2020;28(9):2-6. (In Russ.)

5. Nignpense E.B., Chinkwo K. A., Blanchard C. L., Santhakumar A. B.
Polyphenols: modulators of platelet function and platelet mic-
roparticle generation? International journal of molecular sciences.
2020;21(1):146. DOI: 10.3390/ijms21010146.

6. Olas B. A review of in vitro studies of the anti-platelet potential of
citrus fruit flavonoids. Food and Chemical Toxicology. 2021:112090.
DOI: 10.1016/j.fct.2021.112090.

7. Ivkin D.Yu, Luzhanin V.G,
Poleshchenko Ya. I, Mamedov A. E., Povydysh M. N., Poroykov V. V.,

Narkevich I.A. Embinin is a perspective cardiotonic mean for

Karpov A.A., Minasyan S.M.,,

natural origin. Razrabotka i registratsiya lekarstvennykh sredstv =
Drug development & registration. 2018;3:166-170. (In Russ.)

8. Liguori l., Russo G., Curcio F., Bulli G., Aran L., Della-Morte D., Gar-
giulo G., Testa G., Cacciatore F., Bonaduce D., Abete P. Oxida-
tive stress, aging, and diseases. Clinical interventions in aging.
2018;13:757. DOI: 10.2147/CIA.S158513.

9. Peoples J.N., Saraf A.,, Ghazal N., Pham T.T., Kwong J. Q. Mito-
chondrial dysfunction and oxidative stress in heart disease.
Experimental & molecular medicine. 2019;51(12):1-3. DOI: 10.1038/
s12276-019-0355-7.

10. Steven S., Frenis K., Oelze M., Kalinovic S., Kuntic M., Bayo Jime-
nez M.T., Vujacic-Mirski K., Helmstadter J., Kroller-Schon S., Min-
zel T., Daiber A. Vascular inflammation and oxidative stress: major
triggers for cardiovascular disease. Oxidative medicine and cellular
longevity. 2019:1-26. DOI: 10.1155/2019/7092151.

11. Panche A.N., Diwan A.D., Chandra S.R. Flavonoids: an overview.
Journal of Nutritional Science. 2016:5. DOI: 10.1017/jns.2016.41.

12. Cheng., Xia Z., Han Y., Rong J. Plant natural product formonone-
tin protects rat cardiomyocyte H9c2 cells against oxygen glu-
cose deprivation and reoxygenation via inhibiting ROS forma-
tion and promoting GSK-3f phosphorylation. Oxidative medicine
and cellular longevity. 2016:1-11. DOI: 10.1155/2016/2060874.


https://doi.org/10.3389/fnut.2020.583080

13.

Huang Z., Liu Y., Huang X. Formononetin may protect aged hearts
from ischemia/reperfusion damage by enhancing autophagic
degradation. Molecular Medicine Reports. 2018;18(6):4821-4830.
DOI: 10.3892/mmr.2018.9544.

Li T, Zhong Y., Tang T,, Luo J., Cui H., Fan R., Wang Y., Wang D.
Formononetin induces vasorelaxation in rat thoracic aorta via
regulation of the PI3K/PTEN/Akt signaling pathway. Drug de-
sign, development and therapy. 2018;12:3675. DOI: 10.2147/DDDT.
$180837.

Zhu H., Zou L., Tian J.,, Lin F.,, He J., Hou J. Protective effects of

sulphonated formononetin in a rat model of cerebral ischemia

Research and development of new drug products
Mouck u pazpabomka Ho8biX JleKapcmeeHHbIX cpedcms

and reperfusion injury. Planta medica. 2014;80(04):262-268. DOI:
10.1055/s-0033-1360340.

Zverev Ya. F. Antitrombotsitarnaya aktivnost flavonoidov [Antiplate-
let activity of flavonoids]. Voprosy pitaniya = Problems of Nutrition.
2017;86(6):6-20. (In Russ.)

Luzhanin V.G., Whaley A.K., Ponkratova A.O., Grishukova E.A.,
Suloev I.S., Smirnov S. N., Serebryakov E. B. Isolation of individual
compounds from the terrestrial parts of Ononis arvensis L. and
Solidago canadensis L. Razrabotka i registratsiya lekarst vennykh
sredst v = Drug development & registration. 2021;10(1):83-89. (In
Russ.). https://doi.org/10.33380/2305-2066-2021-10-1-83-89.

19



	bookmark=id.gjdgxs

	Кнопка 1014: 


