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THE INTESTINAL MICROBIOME AS A POTENTIAL TARGET FOR THE
DEVELOPMENT OF STRATEGIES FOR REDUCING THE RISK OF CARDIOVASCULAR
EVENTS IN CORONARY HEART DISEASE

Resume: The modern period in healthcare is characterized by the preservation of the leading positions
of cardiovascular diseases due to mortality in the presence of an extensive arsenal of drugs that affect
risk factors for CVD. For this reason, research into new treatments for atherosclerosis continues. One of
these ways of influencing atherogenesis is to change the intestinal microbiome, as an impact on the stage
of atherosclerosis pathogenesis. Many scientific publications consider trimethylamine N-oxide (TMAO) as
one of the predictors of atherosclerosis. This metabolite is directly dependent on the composition of the gut
microbiome. The literature review includes an analysis of foreign scientific publications of scientific electronic
databases Elsevier, PubMed, Web of Science, Google Scholar, as well as research results presented in
domestic publications.

Purpose: Based on domestic and foreign scientific publications, to systematize possible strategies for
influencing the intestinal microbiota to reduce the risk of cardiovascular events in IHD, including new prebiotics
based on polyphenoals.

Results and conclusions: An analysis of the literature data has shown that microbiota remodeling can indeed
be recognized as an approach to reduce circulating TMAO levels. In addition to the use of probiotics and
prebiotics or a plant-based diet, polyphenols can effectively promote the remodeling of the gut microbiota.
In particular, polyphenols are effective antimicrobial agents against certain TMA-producing bacterial strains.
Overall, these studies provide strong evidence for polyphenol-mediated microbiota remodeling resulting in
lower TMAOQO levels and suggest that polyphenol-rich diets and/or supplements may be considered as a
novel approach to the treatment and/or prevention of CVD. The discovery of an evidence-based relationship
between gut microbiota metabolites and cardiovascular events provides opportunities for the development of
both new diagnostic tests as biomarkers of predisposition to myocardial infarction, stroke, and new therapeutic
approaches for the prevention of cardiovascular events after myocardial infarction and the correction of
myocardial remodeling. In this regard, we highlight probiotic and dietary therapy using polyphenols as the
most promising.
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RIIMHNYECKAA MEJUIIMHA 1 ®PAPMAKOJIOT'A

Tynin: geHcaynblk cakTayaarbl kasipri keseH XKKA yLwiH kayin dak-
TOoprapblHa acep eTeTiH A9piniK 3aTTapAblH KeH apceHanbl 6onfaH
Kesae eniM-xiTiMre 6annaHbICTbl XYPeK-kaH Tamblprapbl aypynapbl-
HbIH XXeTeKLi No3numsanapblHbiH cakTanybiMeH cunattanagsl. Ocbl
cebenTi atepocknepo3nbl eMAeyAiH XaHa 9AiCTepiH 3epTTey xarnra-
cyna. AteporeHesre acep eTyAiH 6ip >onbl-aTepocknepos natoreHe-
3iHiH caTbICblHa 9Cep €Ty CUSAKTbI iLLEK MUKPOBMOMACHIHbIH ©3repyi.
KenTereH fbinbiMu 6acbinbivaap N-TpumeTtunamuH okengid (TMAQO)
aTtepockneposablH 6omkayLblnapbiHbiH 6ipi peTiHae kapacTbipagbl.
Byn metabonuTt iwek MMkpobuomachiHbIH KypaMblHa Tikenen Gam-
naHbICTbl. ©aebuettepre wony Elsevier, PubMed, Web of Science,
Google Scholar fbinbIMU 3NEKTPOHABIK AePEKKOPapbIHbIH, LWEeTen-
OiK FbinbIMM BacbinbiMaapbiH Tangayabl, CoHaan-ak otaHablk 6ackl-
NbIMAAPAA YCbIHbIMFaH 3epTTey HATUXKENEpPiH KaMTUAbI.

MakcaTbl: oTaHAbIK XaHe LeTenik FelNbIMU xapusnaHbimaap He-
risinge AXOK-gafbl )ypek-kaH TaMmblpriapbl OKUFanapbiHbIH, COHbIH,
iwiHae nonudeHon HerisiHaeri xaHa NpebuoTUKTEePAiH KayniH asaw-
Ty YLiH ilek MukpoburoTackiHa acep eTyAiH bIKTMMan cTparermsna-
pbIH XyWeney.

HoaTtmxxenep meH KopbITbIHAbINAP: 94ebu AepekTepai Tangay Muk-
pobuoTaHbl KanTa Kypyapl WbiH MaHiHAe anHanbiMaarsl TMAO aeH-
reviiH TeMeHAeTy Tacini peTiHae TaHyFa bonaTbiHbIH kepceTTi. [po-
OMOTUKTEP MEH NpebuoTuKTEpAi Hemece eciMaik HerisiHaeri averta-
Hbl KOngaHygaH 6acka, nonudeHonaap ek MMKpoOMoTacChIHbIH,
KanTa KypblnyblHa TMiMAj biknan eTyi MyMkiH. ATan antkadaa, nonu-
deHongap TMA weirapatblH 6enrini 6ip 6akTepusAnbIk WTamgapra
Kapcbl TMiMai MuKkpobka kapcbl areHTTep 6onbin Tabbinagel. TyTac-
Tan anfaHga, oyn 3eptreynep TMAO geHreniHiH ToemeHaeyiHe ake-
neTiH NoNMdeHoN apKblibl MUKPOOUOTaHbI KaTa KypyablH KyLUTi A9-
nenpgepiH 6epeai xsHe nonudeHonfa 6an guetanap xaHe / Heme-
ce kocnanap XXKA emaeyre xoHe / Hemece anfblH anyfa xaHa To-
Cin peTiHAe KapacTbIpblnybl MYMKiH €KEHiH kepceTesi. ILek MuKpo-
OumoTacblHbIH METAbONUTTEPI MEH XXYPEK-KaH TaMblpriapbl OKuFana-
pbl apacblHaarbl 4oneni 6annaHbICTbIH albinybl MUOKapa, MHapkK-
TiciHe, MHCynbTKe BeriMainikTiH Guomapkepnepi petiHae >xaHa avar-
HOCTUKanbIK CbIHAKTapabl XaHe Muokapa MHAPKTICIHEH KEMiHri Xy-
pek-kaH TaMblpriapbl OKWFanapblHbiH anfbliH any xaHe MUOKapAThl
KanTa Kypyabl TY3€eTy YLUiH )XaHa TepanesTik Tacingepai asipneyre
MYMKiHZiK 6epeai. OcbifaH 6arinaHbICTbl 6i3 eH nepcnekTuBanbl pe-
TiHAe nonudeHonaapabl KongaHaTbliH NPOOMOTUKArbIK XXaHe ane-
TanblKk TepanusiHbl 6enin kepceTemis.

TyniHai cespep: iwek Mukpobnomachl, TPUMETUITAMUHOKCUA
(TMAO), nonundeHongap, Xypek-kaH TaMmblipriapbl aypynapbl, eH-
cayrnblk cakray.

Introduction. Coronary heart disease (CHD) currently contin-
ues to occupy the first place due to fatal outcomes for humans
[1]. In society, the opinion has formed that the lower the level of
LDL cholesterol, the better. However, there are reports that in
patients with no risk factors and on active statin therapy, even
if low-density lipoprotein cholesterol (LDL-C) reaches the target
level, (270 mg/dL in the US) and ( <55 mg/dl in Europe), CV risk

Pe3tome: CoBpeMeHHbI neproa B 30paBOOXPaHEHNI XapakTepu-
3yeTcs COXpaHeHWeM NMUAMPYIOLLMX NO3ULMIA CEPAEYHO-COCYANCTBIX
3aboneBaHuit N0 NPUYMHE CMEPTHOCTM NPU HaNMYUi 0BLLIMPHOTO
apceHarna nekapcTBEHHbIX CPeACTB BIMSIIOLLMX Ha hakTopbl pucka
ansa CC3. Mo aton npuynHe NpoaomKaeTcs NccnefoBaHne HoBbIX
MeTOoAO0B NneyeHust atepockneposa. OgHUM 13 Takux nyTen Bnus-
HUSA Ha aTeporeHes sIBMSeTCs M3MeHeHne MUKPOBoMa KMLLEYHN-
Ka, KaKk BO3AENCTBME Ha 3Tan naTtoreHesa atepockrieposa. MHoro
Hay4HbIX Ny6nukauui paccmatpusatoT N-okcmaga TpumeTunammHa
(TMAO), kak oavH 13 NpeanKTOpOB aTepockreposa. AToT meTabo-
AT HanNpPsIMyt0  3aBUCUT OT COCTaBa KULLEYHOrO Mukpobuoma. O6-
30p NMTepaTypbl BKMIOYAET aHanun3 3apybexHbIX Hay4HbIX nyonu-
KauMIN Hay4HbIX 3MNeKTPOHHbIX 6a3 AaHHbIX Elsevier, PubMed, Web
of Science, Google Scholar, a Takke pesynsraTtbl UICCNe4OBaHUN,
npeacasreHHble B OTEHECTBEHHbIX N3AaHUSIX.

Llenb: Ha ocHOBe OTe4eCTBEHHbIX M 3apyDexHbIX Hay4YHbIX Ny6nu-
KaLmii NpoBECTV CUCTEMATM3ALMIO BO3MOXHbIX CTPaTErn BNUSHNUSA
Ha KWLLEYHYI0 MUKPOBUOTY ANSi CHMXKEHWUS pUCKa CepaeYHO-COCYAN-
CTbix cobbiTu npu NBC, B TOM Yncne HoBbIx NPeBUOTUKOB Ha OC-
HOBe NonMdEeHOMNOoB.

Pe3ynkraTthl 1 BbIBOAbI: AHanNu3 nuTepaTypHbIX AaHHBIX Nokasarn,
pemogenmpoBaHne MUKpoOOMOTbl AeNCTBUTENBHO MOXET ObiTb Npu-
3HaHO MNOAXOAOM K CHWDKEHMIO ypoBHeN uupkynupytowero TMAO.
Kpome ncnonb3oBaHys NpobuoTMKOB 1 MPEBUOTUKOB UK pacTUTENb-
HOWN AneTbl, nonudeHornbl MoryT 3EKTUBHO CNOCOBCTBOBATL pe-
MOZENUPOBaHNI0 MUKPOBUOThI KMLLEeYHKKa. B yacTHoCTuH, nonude-
HOMbI ABAAOTCA 3PHEKTUBHBIMU MPOTUBOMUKPOBHBLIMI CpeacTBa-
MW NMPOTMB onpeaeneHHbIX bakTepnanbHbIX LWTAMMOB, NPOAYLIMPY-
towmx TMA. B uenowm, st nccnegoBaHunst npegoctaensioT yoeau-
TenbHble foKa3aTenbCcTBa ONOCPEAOBAHHOMO nonmdeHonamm pe-
MOAENMPOBaHNSI MUKPOBUOTbI, MPUBOASLLIETO K CHUXKEHUIO YPOBHS
TMAO, n npegnonaratot, 4To AneTbl, boratble nonudeHonamu, u /
1nu 4o6aBKU MOTyT paccMaTpyUBaTLCS Kak HOBbI NMOAXOA, K NIEYEHUIO
1 / unn npocpunaktrke CC3. OTKpbITUE JOKa3aTENbHON B3aUMOCBS-
31 Mexay Mmetabonutamm KULWEeYHOM MUKPOBUOTLI U CepaevHO-Co-
CyaMCTbIMU COBLITUAMM NpefoCTaBnseT BO3MOXHOCTY Ans pa3pa-
BOTKM KaK HOBbIX IMArHOCTUYECKNX TECTOB B KavecTBe Gruomapke-
POB NPEAPaCMONOXEHHOCTH K MHGAPKTY MUOKapAa, UHCYIBTY Tak
1 HOBbIX TepaneBTUYECKMX NOAXOA0B ANSi NPOMUNAKTUKN CepaeY-
HO-COCYAUCTbIX COBbITUI Nocne HapKTa MMOKapAa 1 Koppekunm
pemMoaenupoBaHna Muokapaa. B atoi cBa3un, Mbl Bbigensiem npo-
BMOTMYECKYIO U AMETUYECKYIO Tepanuio C UCMOoNb30BaHNEM Nomnu-
deHonoB, kak Hanbonee NnepcnekT1BHbIE.

KnioyeBble cnoBa: MMKPOOMOM KMLLIEYHMKA, TPUMETMUIaMUHOK-
cna (TMAO), nonudeHonbl, cepaevHo-cocyaucTble 3abonesaHus,
34paBoOXpaHeHme.

is still present [2,3].

As one of the most intensively discussed strategies for reduc-
ing the risk of cardiovascular events in coronary heart disease,
the intestinal microbiome is present as one of the fundamen-
tally important regulators of some links in the pathogenesis of
atherogenesis and related diseases. Trimethylamine N-oxide
(TMAO) is currently being considered, which depends on the
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composition of the intestinal microbiome [4]. TMAO, a micro-
biota-dependent dietary metabolite, is the first and most stud-
ied of the many metabolic products of microbiota bacteria, with
some evidence of its role in the development of cardiovascular
disease. Risk stratification of cardiovascular events (MACE-Ma-
jor Adverse Cardiac Events) in coronary heart disease using
the assessment of TMAO levels remains a clinical problem [5].
Materials and methods. The literature review includes an anal-
ysis of foreign scientific publications of scientific electronic da-
tabases Elsevier, PubMed, Web of Science, Google Scholar,
as well as research results presented in domestic publications.
The inclusion criteria for this review were: studies containing
experimental data on microbiome corrections and on the study
of the pharmacological properties of polyphenols that modulate
the microbiota according to the TMAO indicator with an effect
on cardiovascular events in IHD in English and Russian for the
last 12 years (2010-2022).

Results. Part 1. The microbiome and cardiovascular disease.
The brief overview of the composition of the human gut micro-
biome presented below anticipates the characterization of the
microbiome and its metabolites in CVD and CAD in particular.
The human gut is thought to contain >1014 microbiome units
[6]. The term gut microbiota refers to all microorganisms colo-
nized in the intestinal tract, and the gut microbiome collective-
ly means the genes and genomes of the microbiota, as well as
their by-products and the host environment [7]. The composition
of a healthy person's gut microbiome can differ markedly from
that of another person [8], however, this composition is relative-
ly stable over time [9]. The gut microbiota refers to the complex
community of different types of microorganisms found in the
gastrointestinal tract. Although most microorganisms belong to
the category of bacteria, nevertheless, there are organisms of
different classes, including fungi, viruses, protozoa and archae-
bacteria [10]. Overall, a large number of studies over the past
decade have shown that gut microbiome dysbiosis is strongly
associated with CVD [11]. The available literature contains the
results of studies that attempted to identify strains of microor-
ganisms associated with coronary artery disease in the exper-
iment and in the clinic. Differences in the gut microbiome be-
tween patients with cardiovascular diseases and healthy people
have been noted for a long time [12]. Kelly T., et al [13] find low-
er alpha diversity of Faecalibacterium, Subdoligranulum, Turici-
bacter, Rothia, Lachnospira, Haemophilus, Dialister, Bifidobac-
terium, Oscillibacter, and Megamonas at high CV risk compared
to low risk patients CVD. Yin J et al. [14] comparing the fe-
cal microbiota community using 16S rRNA gene sequencing in
141 patients with stroke and transient ischemic attack and 94
controls found more opportunistic pathogens such as Entero-
bacter, Megasphaera, Oscillibacter and Desulfovibrio in stroke,
and fewer commensal or beneficial genera such as Bacteroi-
des, Prevotella, and Faecalibacterium. Emoto et al. [15] com-
pared the fecal microbiota for the terminal restriction fragment
length polymorphism (T-RFLP) of 16S rDNA amplicons in 39
patients with coronary heart disease (CHD) and 30 control pa-
tients without CAD, comparable in age and sex, found that the
ratio Frimicutes/ Bacteroidetes and Lactobacillus and reduction
of Bacteroides plus Preveotella in CAD.

Part 2. Gut microbiota remodeling to reduce TMAO levels and
cardiovascular risk

Therapeutic strategies developed to manage the composition
of the gut microbiota and/or their metabolism known to date in-
clude dietary interventions; treatment with probiotics, prebiotics
and antibiotics; as well as fecal transplants. In a double-blind,
placebo-controlled, randomized clinical trial in 44 patients with
myocardial infarction undergoing percutaneous coronary inter-
vention [16], it was found that probiotic capsules containing 1.6
x 109 colony-forming units of bacteria for 3 months provided
a significant decrease in serum concentrations of TGF- and
TMAQO levels compared with the placebo group, as well as im-
proved echocardiographic parameters and left ventricular ejec-
tion fraction. A small, double-blind, placebo-controlled study us-
ing Saccharomyces boulardii [17] showed that patients with sta-
ble heart failure after a heart attack for 3 months of probiot-
ic treatment provided significant improvements in both ejec-
tion fraction and left atrial diameter. The results of some clini-
cal intervention studies in patients with cardiovascular disease
and microbiota exposure to antibiotics have been inconsistent
in their results [18] and we chose not to analyze their results in
this review. Fecal transplantation, as well as a method for cor-
recting the microbiome in coronary heart disease, is currently
being tested in several clinical regimens in acute coronary syn-
drome and decompensated heart failure [19]. In principle, gut
bacteria are well suited for genetic modification to obtain de-
sired properties, including a particular metabolic activity or the
ability to produce a particular metabolic product [20].

In the context of microbiota remodeling, dietary interventions
(including diets rich in fiber and antioxidants, use of prebiotic
and probiotic supplements) appear to be novel and useful ap-
proaches to treat diseases associated with high TMAO levels
[21]. The case of trimethylamine N-oxide (TMAO) [22], a micro-
biota-dependent metabolite derived from consumed foods, rep-
resents the first and most studied of the many metabolic prod-
ucts of bacteria in the microbiota, with some evidence of its
role in the development of cardiovascular diseases. TMAO is
formed in the liver from trimethylamine (TMA), which, in turn,
is the result of the processing of carnitine, choline, betaine
and lecithin by the intestinal microbiome [23]. Plasma levels
of TMAO are believed to be determined by several factors, in-
cluding consumption of its metabolic precursors, drugs, and
FMO flavin monooxygenase activity in the liver [24]. The main
microbial species responsible for the degradation of another
TMAO source, L-carnitine, are the Proteobacteria and Bacteroi-
des phyla and the Prevotellaceae family [25]. The fact that ele-
vated plasma levels of TMAO in patients are associated with an
increased risk of adverse cardiovascular events has been re-
ported since 2013 [26], which has subsequently been confirmed
many times. In a study of patients with acute coronary syn-
drome (ACS), elevated TMAO was found to be a high predictor
of long-term mortality risk [27]. Subsequently, both experimental
and clinical studies found a close relationship between the risk
of cardiovascular events and the level of TMAO [28]. In the last
decade, numerous reviews have been published on the associ-
ation between circulating trimethylamine N-oxide (TMAO) levels
and cardiovascular risk [29, 30, 31, 32]. The first meta-analysis
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has also been published, showing a positive dose-dependent
relationship between the concentration of circulating TMAO and
the risk of stroke [33]. There is the most comprehensive (6879
patients, mean follow-up 5.0 years) systematic review to date
[34] describing the association between plasma TMAO levels
and the occurrence of major cardiac events (MACE) and all-
cause mortality in adults with heart failure confirms the impor-
tance of TMAO: elevated plasma TMAO levels in patients with
heart failure are associated with worse prognosis [35] suggests
that elevated TMAO levels are associated with an increased in-
cidence of MACE in patients with CAD [36].

Part 3. Dietary Use of Polyphenols as a Microbiome Altering
Strategy

It is estimated that about 90-95% of the total amount of poly-
phenols consumed remains unabsorbed, and colon bacteria act
enzymatically on their basis, producing metabolites with differ-
ent physiological significance [37].

Early animal studies demonstrated the ability of polyphenols,
in particular resveratrol, to reduce TMAO levels in mice [39]. It
turned out that resveratrol is effective in remodeling the compo-
sition of the microbiota by increasing the growth of Lactobacil-
lus and Bifidobacterium [39], increasing the ratio of Bacteroide-
tes / Firmicutes and reducing the growth of Enterococcus faeca-
lis [38]. Chen et al. [39] conducted an animal study demonstrat-
ing the TMAO-reducing effect of resveratrol in ApoE-/- mice. In-
terestingly, antibiotic treatment reverses the effects of lower-
ing TMAO levels [40]. At the same time, a decrease in the ex-
pression of mMRNA of pro-inflammatory genes, including nucle-
ar factor-kB (NF-kB), interleukin (IL) -1, IL-6 and cyclooxy-
genase-2 (COX-2), as well as the expression of proteins NF-
kB and COX- 2 in liver tissue [41]. A randomized, placebo-con-
trolled, cross-over clinical trial was conducted in healthy sub-
jects evaluating the efficacy of a nutraceutical formulation con-
taining grape pomace polyphenolic extract microencapsulated
with maltodextrins, registered as Taurisolo®, in acid-resistant
capsules [42]. After 4 weeks, TMAO levels were significantly re-
duced in the treatment group compared to placebo (63.6% vs.
0.54%, respectively, P<0.0001). The results of an experimental
study published somewhat later with the same dietary supple-
ment based on grape polyphenols [43] made it possible to re-
veal the counteraction of cytotoxicity caused by TMAO and high
glucose content in the cell culture of H9c2 cardiomyoblasts [44].
Based on this evidence, microbiota remodeling can indeed be

recognized as an approach to reduce circulating TMAO lev-
els [45]. In particular, polyphenols are effective antimicrobial
agents against certain TMA-producing bacterial strains, includ-
ing Clostridia and Bacteroides [46]. Based on these studies, it
is clear that dietary polyphenols and their metabolites promote
gut health by acting as a prebiotic by positively modulating gut
microbial composition, which stimulates the growth of beneficial
microbes while pathogens are suppressed [47].

We also reviewed domestic studies on the relationship between
the gut microbiome and MACE in CHD and targeted correc-
tion of TMAO levels in patients with cardiovascular diseases
through the impact on the microbiome. We found a few original
[48,49,50] and review articles reflecting only one of the aspects
of our study. For example, at the Medical University of Kara-
ganda, a study was conducted on the relationship between the
level of TMAO and cardiovascular risk among the population of
central Kazakhstan. The relationship between elevated TMAO
titers and high cardiovascular risk was revealed, general patho-
genetic mechanisms in the development of MACE were shown,
and the prognostic value of TMAO among residents of Central
Kazakhstan was confirmed [48]. In studies [49,50] based on the
Laboratory of Human Microbiome and Longevity, Center for Life
Sciences, National Laboratory Astana, Nazarbayev University,
some progress has been made in studying the remodeling of
the intestinal microbiota by prebiotics.

Conclusions. At present, our understanding of the interaction
between the gut microbiome and risk factors for coronary heart
disease and myocardial infarction can only be considered the
tip of the iceberg, and the role of targeted interventions in the
gut microbiota remains uncertain due to the lack of sufficient
clinical research. -vascular events provides opportunities for the
development of both new diagnostic tests as biomarkers of pre-
disposition to myocardial infarction, stroke, and new therapeu-
tic approaches for the prevention of cardiovascular events after
myocardial infarction and the correction of myocardial remod-
eling. In this regard, we highlight probiotic and dietary therapy
using polyphenols as the most promising. Data on the bidirec-
tional interaction of polyphenols on the gut microbiota and their
resulting effects in humans still need to be refined. Of course,
a better understanding of aspects of the interaction of the gut-
heart axis is indispensable to obtain a definition of the basis of
new therapeutic approaches, as well as clinical studies them-
selves.
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Bknapn aBTOpOB. BCe aBTOPbI NpMHMMany paBHOCUIbHOE y4acTue Npu HanMcaHny AaHHOW cTaTbu.

KoH(nUKT MHTEpecoB — He 3asBreH.

[aHHbIi MaTepuan He Obin 3asiBeH paHee, Ana nybnukauum B ApYrux U3gaHnsX U He HaxoOWTCst Ha PacCMOTPEHUN ApYrMMU usgaterb-
ctBamu. [Mpu NnpoBeaeHN faHHOM paboThl He OblNo PUHAHCUPOBAHMS CTOPOHHUMM OPraHU3aLUsIMU U MEAULIMHCKUMW NpeacTaBUTENbCTBA-
Mu. PrHaHCUpPOBaHUE — HE MPOBOAMIOCH.

ABTopnapabiH yneci. bapnbik aBTopnap ocbl MakanaHbl a3yfa TeH Aapexeae KaTbICTbl.

Mypaenep KakTbiFbICbl — MaNiIMAENTEH XKOK.

Byn matepuan backa 6acbinbimaapaa xapusnay yiliH 6ypbiH ManiMaenvereH xaHe 6acka 6acbinbiMaapablH kapayblHa YCbIHbINIMaraH.
OcCbl XYMbICTbI >XYPri3y Ke3iHAe CbIpTKbl ybiMAap MEH MeauuMHanbIK ekinaikTepain kapXblnaHablpybl kacanfaH Xok. KapxbinaHabipy
Xyprisinmegi.
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