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HEKOTOPbLIE OCOBEHHOCTU NMATOTEHE3A OCTPOTO
UHPAPKTA MUOKAPAA NMPU HEOBCTPYKTUBHOM

MOPAXXEHUN KOPOHAPHbIX APTEPUMA

H. B. AaTaos, lO. B. AbikoB, B. B. XXeAHoB, A. U. ABopeLkuit

MepBbit MOCKOBCKMU FOCYAQPCTBEHHBIU MEAULLUHCKUA YHUBEPCUTET

uM. N. M. Ce4veHoBa, Poccumckas Peasepaums

Myocardial infarctions (Ml) in case of non-obstructive atherosclerosis or intact coronary arteries are set apart
into a separate group — myocardial infarction with no-obstructive coronary atherosclerosis — MINOCA. 1240 patients
were included. The first group comprised the patients with single-vessel disease and complete acute occlusion —
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infarction of the responsible coronary artery (myocardial infarction with obstructive coronary atherosclerosis — MIOCA)
21.9 %. The second group comprised the patients with MINOCA 7.7 %. The average age of patients in Group 1 was
56.59+11.6 years, in Group 2 it amounted to 67.9+11.5 (p<0.001). Diabetes, CKD, exertional angina, symptoms of
CHF and arterial hypertension were more likely for patients with MINOCA as compared to MIOCA — 20.8 % vs 7.4 %
(p<0.05), 25.0 % vs 11.8 % (p<0.05), 29.2 % vs 14.7 % (p<0.05), 41.7 % vs 17.6 % (p<0.05) 91.7 % vs 72.1 %
(p<0.01) respectively. Several mechanisms of myocardial necrosis were discussed: plaque disruption without the
obstruction of coronary artery lumen and/or spontaneous thrombolysis, spontaneous intima dissection, infection,
myocardial bridge, vasospasm. Thus, the pathogenesis of necrosis in patients with MINOCA is ambivalent and one
patient may have combination of various pathogenic mechanisms, which makes the process of diagnostics and the
selection of adequate treatment more complicated.

Keywords: myocardial infarction, non-obstructive coronary atherosclerosis, intact coronary arteries

MHdapkT mnokapga (MM) npy HeoO6CTPYKTUBHOM aTEpPOCKIep0o3e UM NPU NMHTAKTHbIX KOPOHAPHbLIX apTEepUsX Bbl-
neneH B otaeneHyto rpynny — MINOCA (Myocardial infarction with no obstructive coronary atherosclerosis). B uc-
cnepoaHue BktoveHo 1240 nauuweHToB. MNepByto rpynny COCTaBMAM NauMEHTbl C OAHOCOCYAUCTLIM NMOPaXeHNeM
1 NOJIHOM OCTPOW OKKJI03Men MHMapPKT-CBA3aHHOM KopoHapHon apTepun — 21,9 %. BTopyto rpynny coctaBuin na-
LIMEHTbI C OCTPbIM MHGDAPKTOM MMOKapaa U HEOOBCTPYKTUBHbBIM MOpPaXeHMEM KOPOHAPHbIX apTepuin (CTEHO3 MeHee
50 %) — HOAMKA - 7.7 %. CpenHuin BO3pacT nauneHToB rpynnbl 1 coctaBun 56,59+11,6 net, BO BTOpOW rpynne —
67,9%+11,5 net (p<0.001). CaxapHblin onabeT, XbI, cTteHokapana HanpsxeHus, cumntomMmbl XCH, apTepuaneHas rn-
nepTeHauns 6biIn 6osiee xapakTepHbl As NauMeHToB rpynnbl 2 No cpaBHeHuto ¢ rpynnoi 1: 20,8 n 7,4 % (p<0,05),
25,01 11,8 % (p<0,05), 29,2 n 14,7 % (p<0,05), 41,7 n 17,6 % (p<0,05), 91,71 72,1 % (p<0,01) COOTBETCTBEHHO.
PaccMoTpeHbl HEKOTOPbIE MEXaHN3Mbl Pa3BUTUSA HEKPO3a Muokapaa y naumenToB ¢ HOAMKA: HapylleHue uenocT-
HOCTM aTepoCK/iepoTnieckon 6nawkn 6e3 06CTPYKUUM KOPOHAPHOW apTepun U/Man CROHTaHHbLIA TPOMOOIN3NC,
CMOHTaHHasa ANCCEKLMS MHTUMbI, MHPEKLNS, MMOKapAManbHbIi MOCTUK, Ba3ocnasm. MNaTtoreHes UM npu Heob6CTpyk-
TUBHOM MOPaXXEHNN KOPOHAPHbIX apTEPUI HEOAHO3HAYEH, Ny OAHOIO NaLUMeHTa MOryT CO4ETaTbCsl HECKOJbKO Bapu-

aHTOB, YTO 3aTPYOHSET AMArHOCTMKY U Noabop agekBaTHOW Tepanuu.

Knro4eBbie crioBa: MHGapKT Myuokapaa, HeOOCTPYKTUBHBIN aTepOCK/Iep03 KOPOHAPHbIX apTepuii, MHTAKTHbIE KO-

POHapHbIe apTepum

of Ischemic Heart Disease (IHD) diagnostics,
which serves to identify atherosclerotic coronary
artery disease (CAD). However, with the introduction
of this method into practice, detection of slightly
defected or intact coronary arteries has become
rather common in the presence of proven acute
myocardial infarction (AMI). Up to date, many forms
of myocardial infarction pathogenesis have been
described for non-obstructive and/or intact coronary
arteries: vasospasm and endothelial dysfunction,
coronary embolism, etc. The reality is that not all
individual pathogenetic variants of this type of Ml type
may be classified based on universal classification of
the Ill Universal Definition. Therefore, Mls in case of
non-obstructive atherosclerosis are set apart into
a separate group — MINOCA (Myocardial infarction
with no obstructive coronary atherosclerosis). In
accordance with guidelines of the European Society
of Cardiology Working group, this part comprises
cases of proven Ml based on the lll Universal definition
with normal and/or subnormal CAD (atherosclerotic
stenosis of less than 50 %) among patients with CA
[1]. Such clinical cases are revealed in 3 % to 25 %
of the total number among patients with Ml [2, 3,
5]. Such ambivalent results are conditioned by
differences in the design of the conducted studies,
peculiarities of criteria for inclusion, and selection
of experimental groups. Despite a reasonably large
amount of literature data regarding this group of Ml,
such casesinvolve some or other difficulties in clinical
practice, particularly, from the attempts to determine
MI pathogenesis on down to choosing adequate
therapy, which is specifically conditional upon the
lack of unified concept as to clinical interpretation of
the given group of patients.
The aim of study: to determine the most probable
pathogenetic variants of the given type of Ml (MINOCA)
among the examined patients

Coronary angiography (CA) is the «gold standard»

Material and Methods. Patients with Ml hospitalized
in the Resuscitation and Intensive Care Unit of State
Budget Health Care Institution Moscow Municipal Clinical
Hospital named after S.S. Yudin with the diagnosis
«primary acute myocardial infarction» during the period
from 2015 through 2016, to which CA was performed
within 90 minutes from to the moment of hospitalization,
were included into the study. The first group comprised
the patients with single-vessel disease and complete
acute occlusion — infarction of the responsible coronary
artery (myocardial infarction with obstructive coronary
atherosclerosis — MIOCA), i. e. atherothrombosis was
the only possible mechanism for the development of
myocardial ischemia. The second group comprised
the patients with acute myocardial infarction with no-
obstructive coronary atherosclerosis (coronary stenosis
of less than 50 %) — MINOCA, i.e. with potentially
multifactorial mechanism of development of acute
myocardial ischemia. Ml was diagnosed based on the Ill
Universal definition [18].

Physical examination was carried out for all patients
in accordance with conventional methodology, ECG
was registered in 12 standard leads by using a device
from Schiller company (Germany). General blood test
(SWELAB device, INSTRUMENT AUTO COUNTER AC
920), biochemical blood test (Automatic Biochemistry
Analyzer — Liasys, Ellips, SAT 450) were performed upon
admission. Test system «C1101r RAMP Troponin I» was
used to determine Tnl. CA was carried out using a device
«Innova 3100» (GE, Germany) equipped with a program
for quantitative analysis. Angiographic studies were
performed using Seldinger’s method through radial or
femoral arterial access. Five standard projections for
the left main coronary artery (LMCA) and 2 standard
projections for the right coronary artery (RCA) were used
inthe study of coronary arteries. Within ayear of discharge
from the hospital, the patients were contacted by way
of phone calls in order to clarify the issues regarding
systematic consumption of the prescribed drugs,

261



OPUTUHAAbBHBIE UCCAEAOBAHUA

BHyTpeHHue GoAe3Hn

ORIGINAL RESEARCH

Internal diseases

repeated ischemic events, repeated hospitalizations
and symptoms of exertional angina. The study was
carried out in accordance with the Helsinki Declaration,
it was approved by the Ethics Committee, all participants
signed informed consent. In order to process the data
received, a standard package for Windows 10 was used:
Microsoft Word 2016, Microsoft Excel 2016. A standard
IBM SPSS Statistics 23.0 application package was
used to perform statistical analysis. Generally accepted
methods of processing statistical data were applied. All
quantitative indicators were verified with regard to normal
distribution using the test of Kolmogorov-Smirnov.
Quantitative indicators with normal distribution are
presented as average valueststandard deviation (M£c),
and quantitative indicators with abnormal distribution are
presented as a median and 95 % credible interval (Cl).
Distributions for the groups were compared automatically
with the use of Mann-Whitney U criterion for two samples,
or the one-way variance analysis of Kruskal-Wallis for K
samples (depending on data). Comparison of the groups
by qualitative characteristics was carried out using the
construction of contingency tables with the subsequent
application of Pearson’s method (if the sum of the
frequencies was more than 40, continuity-corrected
criterion was applied). If the sum of the frequencies was
less than 20, Fisher’s exact test was applied.

Results and Discussion. Within the first 90 minutes
after hospitalization, CA was applied with regard to1240
patients diagnosed with AMI. Among them, single-vessel
disease with complete acute CA occlusion (group 1) was
detected in 21.9 % of cases, non-obstructive lesions
in coronary arteries (group 2) were detected in 7.7 %
of cases. Otherwise (70.4 %), lesions in two or more
arteries were revealed. The average age of patients in
Group 1 was 56.59+11.6 years, in Group 2 it amounted
1067.9+11.5 (p<0.001). Gender distribution between the
groups was significantly different (in Group 1 — 67.6 % of
men and 32.4 % of women, as compared to 45.8 % of
men and 54.2 % of women in Group 2, p<0.01).

When comparing data on anamnesis in patients with
MI (Table 1), some significant differences were revealed
(Figure).

Table 1
Patients with Myocardial Infarction Comorbidieties
Significance
: Group 1 Group?2 ;
Indicator (MIOCA) | (MINOCA) of lezgsences
Smoking 59.1 % 29.2 % <0.01
Diabetes Mellitus 7.4 % 20.8 % <0.05
CKD 11.8 % 25 % <0.05
COPD 11.8 20.8 % >0.05
ACD 4.4 % 8.3 % >0.05
Arterial 72.1 % 91.7 % <0.01
hypertension
Symptoms of ex-| 14.7 % 29.2 % <0.05
ertional angina be-
fore hospitalization
Symptoms of CHF | 17.6 % 41.7 % <0.01
AF in past medical | 11.3 % 37.5% <0.01
history

The note: CKD - Chronic Kidney Disease; COPD - Chronic
Obstructive Pulmonary Disease; ACD — Acute Cerebrovascular
Disorder; AF — Atrial Fibrilation.

It should be noted that among the patients the
paroxysmal AF was found in 7.4 % in Group 1 vs. 29.2 %
in Group 2 (p<0.05), and permanent form of AF in 2.9 %
vs. 8.3 % (p>0.05).
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Fig. Peculiarities of ambulant therapy in patients
with MI before hospitalization

The ECG pattern analysis at the time of admission
among examined patients revealed a number of
peculiarities (Table 2).

Table 2
ECG Pattern in Patients with Myocardial Infarction
Significance
: Group 1 Group 2 :

Indicator (MIOCA) | (MINOCA) of lezgsences
Pathologic Q wave | 57.4 % 12.5 % <0.001
ST-segment 76.5 % 37.5% <0.01
elevation
ST-segment 11.8 % 29.2 % <0.05
depression
Non-specific ST 11.8 % 33.3 % <0.01
variation
TLBB 1.5 % 8.3 % >0.05
Availability of any 12 % 30 % <0.05
blockade in HBB
system

The note: TLBB - total left bundle block; HBB — the His
bundle branch.

The analysis of MI localization based on ECG data
revealed some differences. In the group of patients
with MINOCA, 13.0 % of patients with unspecified Ml
localization were identified, whereas in the group of
patients with MIOCA, no such patients were revealed.
In other cases, the following was determined: anterior
localization of MI (30.4 % vs. 32.4 %, P>0.05),
posterior localization of Ml (4.3 % vs. 9.1 %, p>0.05),
anteroposterior localization of Ml (4.3 % vs. 9.1 %,
p>0.05 ), anterolateral localization (21.7 % vs. 16.7 %,
p>0.05), lower-lateral localization (17.4 % vs. 9.6 %,
p>0.05), lower Ml localization (8.7 % vs. 23.2 %, p<0.05).

Among the symptoms of myocardial ischemia in
Groups 1 and 2, «classical» chest pain was predominant
(89.7 % vs. 54.2 %, p<0.01), dyspnea was revealed in
2.9 % and 8.3 % of patients (p>0.05), respectively. It
should also be noted that patients in Group 2, the so-
called nonspecific symptoms were revealed significantly
more often - dizziness, headache, general weakness,
palpitations (7.4 % vs. 37.5 %, p<0.01, respectively),
which basically are not the symptoms of myocardial
ischemia according to the Il Universal definition [18].
It is apparently due to this reason that Group 2 patients
were characterized by later hospitalization as compared
to Group 1 patients (3 hours, 95 % CI 2; 4 versus 6 hours,
95 % Cl 4;7, p<0.05). Moreover, at the time of collecting
detailed past medical history, some patients with both
obstructive (23 %) and non-obstructive (78 %) lesions
in coronary arteries described the so-called «aura»,
i.e. they noted general feeling unwell without a distinct
clinical picture a few hours before the occurrence of
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major symptoms (17.1£4.3 hours vs. 47.6+11.4 hours,
p<0.01, respectively).

When analyzing standard plasma biochemical
indicators, significant differences were revealed
only in concentration of lactate dehydrogenase
(LDH) and aspartate aminotransferase  (AST):
833.6+134.2 vs. 433.9£309.1 (p<0.01); 142.0£99.4 vs.
60.9+13.5 (p<0.05), respectively. Conspicuous is the
fact that concentration of total plasma cholesterol in
Group 1 and Group 2 patients did not differ significantly
(5.7£1.5 and 5.3+1.2, p>0.05, respectively), although
patients with MINOCA administered statins significantly
more often. In addition, general blood test revealed
significant differences in concentration of leukocytes
(11.07£83.9*10"9 vs. 8.7+2.9*10"9, p<0.05), hemoglobin
(145.2+14.1 vs. 136.4%£17.4 g/I, p<0.05), respectively.
Thrombocyte count in the peripheral blood did not differ
significantly.

Recommendations were also analyzed with regard for
further ambulant treatment as to patients with Ml at the
time of discharge from the hospital (Table 3).

Table 3
Recommendations for Further Ambulant Therapy
Significance
: Group 1 Group 2 :
Indicator (MIOCA) | (MINOCA) of legggences
Aspirin 100 % 87.5 % <0.05
Clopidogrel 100 % 91.7 % <0.05
or ticagrelor
Warfarin 7.4 % 12.5 % >0.05
or NOADs*
Statins 98.5 % 91.7 % >0.05
Beta-blockers 97.1 % 91.7 % >0.05
ACEI or ARB 76.5 % 83.4 % <0.05
Loop diuretic 17.6 % 25.0 % >0.05
Calcium-channel 0 % 25.0 % -
blocker

*NOADSs - new oral anticoagulant drugs.

The examined patients have been followed up within
one year after their discharge from the hospital. The loss
of follow-up (complete absence of data about a patient)
was at the level of 35 % in Group 1, and 23 % in Group
2. Unfortunately, low degree of adherence to treatment
was observed in both groups: Aspirin treatment 83.3 % vs
60 % (p<0.01), ACEI/ARB 58.3 % vs 70 % (p>0.05), beta-
blockers 60 % vs 80 % (p<0.05), clopidogrel/ticagrelor
58.3 % vs 20 % (p<0.01), statin 58.3 % vs 80 % (p<0.01)
in Groups 1 and 2 respectively.

A year after discharge from the hospital, cases of
repeated hospitalization (25 % vs. 33.3 %, p<0.05), as
well as those of recurrent coronary events, repeated
CA (7.7 % vs. 2 %, p>0.05), clinical manifestations of
exertionalangina (3.5 %vs. 45 %, p<0.01) were observed.

The results of our study and the data available in
literature allow us to discuss probable pathogenetic
mechanisms of development of myocardial necrosis in
patients with MINOCA. For the moment, several main
pathogenetic variants are being reviewed:

1. Atherosclerotic plaque disruption without the
obstruction of CA lumen. These cases include erosion,
ulceration of plaques, hemorrhages. The studies
conducted wusing intravascular ultrasound imaging
method showed that, according to CA data, in 40 % cases
of Ml with non-obstructive lesions in coronary arteries the
above morphological changes of atherosclerotic plaguein
infarction-related artery are revealed [12,14]. In addition,
cases have been described involving calcified tectum

thrombosis of atherosclerotic plaque without disruption
of its continuity and without obstruction of artery lumen
[7]. In our opinion, such cases are more characteristic
of elderly patients who systematically administer
statins, which results in the reduction in atherosclerotic
plaque size [11]. Since our study was not based on the
application of intravascular ultrasound imaging method,
and CA was not the relevant method for diagnosing non-
structural integrity disorders of atherosclerotic plaque
and much less hemorrhages in them, it is impossible to
indicate what is the exact number of patients from Group
2 that might have this pathogenetic mechanism of IM
development. However, with due regard to the fact that
average age of Group 2 patients was significantly higher
(67.9111.5 vs. 56.59+11.6, p<0.001), we found out that
hypercholesterolemia in this group significantly didn’t
differ from Group 1 patients (5.3+1.2vs. 5.7%£1.5 p>0.05),
whereas statins were administered more often (12.5 %
vs. 2.9 %, p<0.05) by Group 2 patients before they were
hospitalized, apparently, this category of patients with
MINOCA probably may be an example of this particular
pathogenetic mechanism.

2. Spontaneous thrombolysis. According to the
data stated in literature, patients with the ST-segment
elevation myocardial infarction (STEMI) in 17-32 % of
cases experience spontaneous opening of infarction-
related artery within 4 hours from the occurrence
of pain attack [16]. The episodes of the preceding
myocardial ischemia (exertional angina) are important
for pathogenesis of spontaneous thrombolysis [17]. In
our study, ST-elevation in patients with non-obstructive
lesions in coronary arteries was revealed in 37.5 %
of cases, and ST depression — in only 29.7 % of cases
(insignificant differences). At that, stable exertional
angina in past medical history of such patients was
revealed 2 times as often as compared to patients from
MIOCA group. Unfortunately, preadmission period for
Group 2 patients was too long in general to assess the
availability of spontaneous thrombolysis (on the average,
18.16 hours as compared to 6.59 hours in Group 1) using
objective methods.

3. Spontaneous coronary artery dissection. Being an
extremely rare cause of myocardial infarction, although
found in 50 % of cases, spontaneous dissection of intima
may be a cause of a sudden cardiac death. At that,
this phenomenon is observed both in intact coronary
arteries and in arteries affected by atherosclerosis of
varying severity [8]. In our study, such a mechanism
of development of myocardial infarction has not been
revealed, although combinations of vasospasm and
spontaneous dissection of intima have been described in
literature [19].

4. Infection. For the time being, a large body of
evidence has been gathered that convincingly proves
the existence of interrelation between infection and
cardiovascular pathology. It was shown that elevated
markers of inflammation (for example, C-reactive protein,
especially highly sensitive) in healthy subjects are
independent predictors of development of coronary heart
disease. Chlamydia pneumoniae, Cytomegalovirus are
basic infectious agents that are currently considered as
potential inducers of complications in the form of ACS. In
addition, it is very difficult to prove interrelation between
recent infection and a coronary event, apparently it is
for this very reason that there are no detailed statistical
data on the occurrence of this phenomenon [8]. Due to
lack of generally accepted diagnostic algorithm, we did
not consider this mechanism of MI development in our
study. Suffice it to point out that a significantly higher
concentration of leukocytes (leukocytosis) was found in
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our study in a group of patients with MIOCA as compared
to the group of patients with non-obstructive lesions in
coronary arteries, where the concentration of leukocytes
in peripheral blood remained normal. In our opinion,
leukocytosis itself may hardly bear evidence of the
infectious genesis of atherosclerotic plaque thrombosis.
There is every likehood that it is a testimony to non-
specific response to a coronary event.

5. Concealed atherosclerosis. Sophisticated imaging
methods made it possible to diagnose in vivo two different
types of arterial sclerotic diseases: growing inward a
vessel, which causes CA stenosis of various degrees (the
so-called internal «negative» remodeling), or, conversely,
spreading into a vessel wall (the so-called external
«positive» remodeling). There exist various combinations of
the above variants [8]. Only a combination of intravascular
ultrasound, MSCT, MRI and traditional CA allows to detect
externalremodeling ofacoronaryarterywall [4, 13]. Despite
relatively benign development of this morphological type
of progression of atherosclerosis, the same changes as
in the «traditional» type are possible in such plaques, i.e.
those significantly narrowing the lumen. In our study, such
methods as intravascular ultrasound, MR-angiography,
and MSCT were not used, and life-time morphology of
atherosclerotic plagues was not investigated.

6. Myocardial bridge. Normally, the main heart
arteries are localized in the epicardium. However, in
5-12 % of patients, a coronary artery may enter the
myocardium throughout small duration, passing through
the myofibrils and forming the so-called «bridge».
Since part of the artery passes through the myofibrils,
its lumen’s narrowing occurs during each systole. It is
obvious that in case of tachycardia, when the time of
diastole is decreasing, the total time of a coronary artery
segment’s spasm increases, which causes myocardial
ischemia, to the extent of development of necrosis.
The above phenomenon rarely if ever plays a key role in
the development of MI, although in some cases it may
explain ischemic changes taking place on ECG. In our
study, such patients were not identified at all.

7. Vasospasm. Coronary vasospasm had first been
described as a probable cause of development of
myocardial infarction back in 1966. At a later stage,
pathogenetic interrelation between coronary vasospasm
and MI was proven. It should be emphasized that
vasospasm may develop both locally, i.e. in a certain area
of a particular artery, and diffusely, it may either migrate
along the CA or occur in several parts of various coronary
arteries at the same time [8]. In our opinion, in the latter
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artery at all, or there are several of them («modeling» of
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DAYTIME SLEEPINESS AND SALIVA HORMONES FLUCTUATIONS
IN MEN UNDER TOXIC STRESS

Budkevich R. O., Budkevich E. V., Bobrysheva T. N.
North-Caucasus Federal University, Stavropol, Russian Federation
AHEBHAA COHAUBOCTb U KOAEBAHUA TOPMOHOB B CAIOHE

Y AULL MY)XCKOTO NOAA B YCAOBUAX XUMUYECKOTIO 3ATPA3HEHUA
P. O. byakesuy, E. B. byakesuy, T. H. bo6pbiwweBa

CeBepo-KaBkasckui doeaepaAbHbi YHUBepcuteT, CTaBponoAb, Poccumnckas Peaepaums

The level of cortisol and testosterone in the morning and evening saliva samples and self-assessment of sleep
were studied in adolescents and adults living in low and high chemical pollution regions (according the accumulation
of cadmium in the hair). In the conditions of the relatively normal environment the changes in hormones level in form of
its rise in the morning and decrease in the evening were noted in both age groups. In the conditions of the toxic stress
the average levels of hormones increased, the morning-evening gradient disappeared. These conditions were also
associated with an increase in daytime sleepiness. It was concluded that cadmium has negative impact on the sleep-
wake cycle and the endocrine regulation system. In particular, the changes in hormonal levels indicate the possibility
of internal desynchronosis.

Keywords: cortisol, testosterone, desynchronosis, cadmium, daytime sleepiness, sleep-wakefulness cycle

MpencTaBneHsbl pe3ynbTaThl UCCEA0BaHMS MO CAMOOLEHKE KayecTBa CHa M ONpeLeneHnio YpoBHEn kopTmuaona
1 TECTOCTEPOHA B CJIIOHE B YTPEHHME U BEYEPHME Yachl Y MOAPOCTKOB U B3POCIIbIX MYXXCKOIO noJia, NPoXuBatoLLNX B
YCNIOBUSIX HU3KOO 1 BbICOKOIO XMMUYECKOI0 3arpsi3HeHNs1 okpyxatoLeli cpeabl. [Mpn HU3KOM 3arpsi3HEHMN (OLLEHEHO
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