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Relationship between glycemic
metabolism and hypothyroidism
in patients with type 2 diabetes mellitus
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INTRODUCTION

Recent decades have been characterized by a signifi-
cant increase in the incidence of endocrine system
diseases and polyendocrinopathies. Combination of
diabetes mellitus (DM) and hypothyroidism has been
widely reported to be more common [1].

Pandemic of type 2 DM, significant increase in the
incidence of obesity and autoimmune diseases are
important medical and social problem of modern
society. The prevalence of overt hypothyroidism
according to various epidemiological studies is from
0.2 to 4 %, subclinical hypothyroidism — up to 7.0—
9.5 % [2, 3]. Incidence of hypothyroidism in patients
with DM is higher than in the general population,
and is according to various authors 6.9—31.4 % [4].
Itis known that the presence of concomitant hypo-
thyroidism worsens the lipid spectrum, contributing
to the progression of vascular diabetes compli-
cations [5].

There are a number of problems associated with the
presence of combined pathology with chronic diseases
in the treatment of patients with type 2 DM. This
combination of type 2 DM and hypothyroidism is
characterized by age selectivity [6]. Type 2 DM and
hypothyroidism are more common in older women,
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due to decreased of sex hormones, cytotoxic
lymphocyte activity and increased sensitivity to
autoimmune factors [7]. In the group of middle-aged
and older women, the prevalence of all forms of
hypothyroidism reachs 12 % [8]. These data suggest
that hypothyroidism is one of the most common
endocrine diseases among the elderly.

Nowadays, studies have been published to assess
the prevalence of thyroid dysfunction in patients with
type 2 DM. But all these studies differ in design and are
conducted in different ethnic groups. All researchers
came to general conclusion: the prevalence of
hypothyroidism in patients with type 2 DM s
significantly higher than in the general population [9].

Increasing the frequency of combination of type
2 DM with hypothyroidism affects the features of the
clinical course of such pathology, remains an important
problem of modern medical science. However, in the
literature there are isolated data on the mutual
influence on the clinical course of combined pathology
containing type 2 DM and hypothyroidism [10].

A feature of the clinical development of type 2 DM
is a long asymptomatic course of the disease. Type
2 DMisdetected when the patientisunder observation
of cardiologist or when providing emergency medical
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care in hospital. Prolonged asymptomatic course of
DM leads to the fact that more than 50 % of patients
at the time of diagnosis already have various
complications [11].

In recent years, there are a lot of subclinical forms of
thyroid pathology on the background of type 2 DM, in
which the clinical manifestations of hypothyroidism
may be indistinct, and in the first place are signs of
carbohydrate metabolism disorders [12]. It is known
that even a slight violation of the content of thyroid
hormones exacerbates the pathology of the
cardiovascular system, especially in type 2 DM [13].

Thus, due to the difficulty of diagnosing
hypothyroidism in asymptomatic or atypical course in
patients with type 2 DM, as both diseases have similar
symptomes, this problem is actual. Taken to attention
high prevalence of type 2 DM and hypothyroidism in
the population, the study of the relationship between
these diseases is relevant to improve the diagnosis and
treatment.

The work was performed in accordance with the
research plan of the Ukrainian Research and Practice
Center for Endocrine Surgery, Transplantation of
Endocrine Organs and Tissues of the Ministry of Health
of Ukraine and is a fragment of scientific investigation
«Optimization of prevention, diagnosis and treatment
of diabetes mellitus on the background of comorbid
pathology with iodine and vitamin D deficiency» (state
registration 0113U006386).

The aim of this study was to analyze the frequency
of hypothyroidism in patients with type 2 diabetes
mellitus and to establish the clinical features of type 2
diabetes mellitus in combination with hypothyroidism.

MATERIALS AND METHODS

The work was performed on the basis of the
Department of Prevention and Treatment of Diabetes
of the Ukrainian Scientific and Practical Center for
Endocrine Surgery, Transplantation of Endocrine
Organs and Tissues of the Ministry of Health of Ukraine.

We examined 181 patients with DM in combination
with primary hypothyroidism, including 65 patients
with type 1 DM and 116 patients with type 2 DM. The
comparison groups consisted of 64 patients with DM
without hypothyroidism (28 of them — with type
1 DM, 36 — with type 2 DM).

The duration of DM and hypothyroidism was
assessed according to the history of life and disease, as
well as according to outpatient medical histories of
patients. Diagnosis of DM was made according to the

criteria of the World Health Organization (1999).
Assessment of the thyroid functional state was
performed according to clinical data and hormonal
examination data.

Patients with type 2 DM and hypothyroidism
belonged to an older age category than patients with
type 1 DM and hypothyroidism. Thus, the age of
patients in the group of patients with type 1 DM with
hypothyroidism ranged from 23.1 to 47.8 years (average
age — 35.4 £ 9.6) and in the group of patients with
type 2 DM with hypothyroidism — from 37.5 to
59.3 years (average age — 47.8 + 11.4). The duration of
DM in these two groups of examined patients was
approximately the same and ranged from 8.4 to
17.1 years (average duration of type 1 DM — 11.7 +
3.4 yearsand type 2 DM — 13.6 + 2.8 years, accordingly).

The distribution by gender was as follows: among
patients with type 2 DM in combination with
hypothyroidism, there were 27 men (22.7 %) and
90 women (77.3 %); among patients with type 1 DM
in combination with hypothyroidism — 24 (36.0 %)
men and 42 (64.0 %) women.

In all groups of patients, the percentage of women
was significantly higher than men, which confirms the
literature on the higher incidence of hypothyroidism in
women and is associated with age-related changes in
hormonal expression (estrogen, progesterone), against
which develop autoimmune disorders [14].

All patients recorded passport data, complaints, life
history and disease. We investigated anthropometric
data (weight and height at the time of initial
examination, body mass index (BMI)), objective study
data, examination of other specialists (ophthalmologist,
neurologist, cardiologist), prescribed treatment, as well
as the dynamics of clinical symptoms and laboratory
tests.

The thyroid functional state was assessed by
determining the basal concentrations of thyroid-
stimulating hormone (TSH) and free thyroxine (fT4) in the
serum by enzyme-linked immunosorbent assay using
reagents from DRG (Germany) on an automatic analyzer
iEMS Reader MF from Thermolabsystems (Finland).
Normal TSH values corresponded to 0.23—4.0 plU/ml.

A study of carbohydrate metabolism (fasting and
postprandial glycemia, glycated hemoglobin (HbA1c)),
lipid metabolism — total cholesterol, low-density
lipoprotein (LDL) cholesterol, high-density lipoprotein
(HDL) cholesterol.

Statistical analysis contained descriptive statistics,
checking the nature of the indicators distribution.
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Table 1
Clinical characteristics of the examined patients with diabetes mellitus (M £ m)
Group and number of respondents
Indicators Type 1 DM and Type 2 DM and
Type 1 DM,n=28 |Type2DM,n=36 hypothyroidism, hypothyroidism,

n=65 n=116
Age, years 31.5+93 51.8 £9.2% 354+9.6 47.8 £ 11.4**
Duration of hypothyroidism, years |6.8 + 1.2 48+0.8 8.1+09 54+15
DM duration, years 10.7 £ 2.1 11.9+23 11.7+34 13.6+2.8
BMI, kg/m? 23.6+0.7 32.7 £ 0.6* 264 +0.8 33.1 £ 0.8%*
TG, mMW/I 1.6+0.3 23+0.8* 19+£03 2.8 £ 0.9%*
Total cholesterol, mM/I 54+0.3 6.8 + 0.4* 57+04 7.2 + 0.4%*
HbA1c, % 89+04 7.8+0.3 84+0.2 83+0.3

Notes: * significance of differences between groups of patients with type 2 DM and type 1 DM according to Student’s t-test (p < 0,05);
** significance of differences between groups of patients with type 2 DM with hypothyroidism and type 1 DM with hypothyroidism

according to Student'’s t-test (p < 0.05); TG — triglycerides

Significance of differences was assessed by Student’s
t-test (t) for normal distribution. Differences with a
confidence level of less than 0.05 were considered
clinically significant. All statistical calculations were
performed at a significance level of 95 % (p = 0.05).
If there was a distribution other than normal,
nonparametric calculation method was used — the
Mann—Whitney U-test for two independent samples.
The obtained data in the tables and text are presented
as relative values (%), as well as (M + m), where M is the
arithmetic mean, m is the standard error of the mean,
Me [25; 75], where Me is median, 25th and 75th
quartiles. The differences were considered statistically
significant at p < 0.05.

Ethical approval for the study was obtained from the
Ukrainian Research and Practical Centre of Endocrine
Surgery, Transplantation of Endocrine Organs and
Tissues of the Ministry of Health of Ukraine Ethics
Committee (protocol No. 8;29.11.2018). All participants
were briefed about the study and gave informed
written consent to participate.

RESULTS

It was found that in patients with DM and on the
background of concomitant pathology, carbohydrate
metabolism was not in a state of compensation during
the study (Table 1).

We analyzed the state of carbohydrates metabolism
in patients with type 1 and type 2 DM in combination
with hypothyroidism. There were significant differences
in the rate of glycemia, namely, its increase in patients

with type 1 DM with hypothyroidism (deviation of
glycemia during the day was 6.2 + 0.8 mM/I). Higher
glycemic amplitude may indicate more significant
fluctuations in glucose level, and, consequently, a more
labile course of type 1 DM associated with
hypothyroidism.

Table 2 shows the analysis of gender indicators of
lipid metabolism in patients with type 1 and type 2 DM
with hypothyroidism.

The obtained results indicate the absence of gender
differences in triglyceride levels in patients with type 1
and type 2 DM with hypothyroidism. But in the group
of patients with type 2 DM with hypothyroidism, the
rates of total cholesterol are significantly higher (p <
0.05) than in patients with type 1 DM with
hypothyroidism.

Patients with type 2 DM were older than patients with
type 1 DM, they had abdominal obesity and elevated
levels of total cholesterol and TG compared with patients
with type 1 DM. Immune system with age undergoes
functional changes, which should be taken into account
when studying the effect of metabolic parameters in
patients with type 2 DM. It should be emphasized that
in the combination of type 2 DM with hypothyroidism,
disorders of lipid metabolism were impressive than in
type 2 DM without thyroid pathology. This confirms the
effect of hypothyroidism on lipid metabolism and
increases the risk of progression of cardiovascular
complications in the presence of two diseases.

Type 2 DM and hypothyroidism, according to our
data, are more common in women. Hypothyroidism
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Table 2
Indicators of lipid metabolism in patients with type 1 and type 2 diabetes mellitus
in combination with hypothyroidism depending on gender (M + m)
Group and number of respondents
Indicators Type 1 DM and hypothyroidism Type 2 DM and hypothyr0|d1|_smI
Women,n=42 |Men, n=23 Total, n =65 Women,n=90 |Men, n=26 no_ta1,1 6

E’@'fho'e“ero" 59+04 53403 57404 74+05 71+07 73+0.3*
TG, mM/I 1.6+0.2 1.8+0.3 1.7+0.3 29+0.8 2.7+06 28+0.7

Note: * the significance of differences between groups of patients with type 1 DM with hypothyroidism and type 2 DM with

hypothyroidism according to Student’s t-test.

was also significantly more common in patients with
type 2 DM.

DISCUSSION

According to the results of a retrospective analysis of
selected patients number with combined endocrine
pathology in the form of DM and hypothyroidism, it
was found that among the examined patients
hypothyroidism occurred 2.5 times more often in type
2 DM than in type 1 DM. It indicates a greater presence
of risk factors for the development of concomitant
autoimmune pathology in conditions of metabolic
disorders in type 2 DM. It was found that in patients
with type 2 DM with concomitant hypothyroidism,
diffuse changes and nodules in the structure of thyroid
tissue were much more common. The above facts
suggest that insulin resistance and hyperinsulinemia,
which are observed in type 2 DM, contribute to
proliferative processes, including in thyroid tissue, and
older age of patients with type 2 DM contributes to the
progression of involutional changes and further
development of thyroid hypofunction.

All patients were in a state of DM sub- and
decompensation, it should also be noted that in type 2
DM there were more pronounced changes in lipid
metabolism (levels of total cholesterol, TG) were
significantly higher than in type 1 DM. It is known that
metabolic disorders enhance the formation of free
radical nitric oxide, which is involved in destructive
apoptosis of cells during the start and prolongation of
autoimmune aggression [15].

It should be noted that patients with type 2 DM
belonged to an older age group, so it is necessary to
take into account the age. It is known that in old age
there is selective decrease in the function of one of the
subpopulations of lymphocytes while maintaining

another function [16]. Thus, with aging, imbalance of
T-cell and cytokines develops, which is manifested by a
deficiency of T-suppressors/cytotoxic drugs and
increased levels of leptin and IL-6. Under conditions of
more pronounced metabolic disorders in type 2 DM, as
well as taking into account age-related changes in the
immune system, patients with type 2 DM have
significant risk factors for autoimmune processes [17].

Combination of type 2 DM with hypothyroidism is
quite common thanks to high prevalence of DM as well
as autoimmune diseases in the last decade in the
population, and the trend of population aging in the
world. Itis also important that the mechanisms involved
in organ and tissue damage in patients with type 2 DM
are quite complex, but they are based on both
metabolic and immunological changes [18]. Under
conditions of hyperglycemia, many factors are activated
that normally regulate tissue homeostasis. It should be
emphasized that these disorders are not specific to DM,
as they are often found in a variety of inflammatory and
degenerative lesions [19]. In patients with DM, these
disorders are complicated by hyperglycemia, as well as
other biochemical disorders that occur against its
background. The importance of hyperglycemia as one
of the risk factors for the development of autoimmune
disorders in patients with DM has been shown in many
studies that have shown that maintaining strict meta-
bolic control can normalize immunological changes
[20, 21].

As a result of this work, a mandatory comprehensive
examination of patients with type 2 DM is recommended
for the presence of concomitant thyroid pathology.

CONCLUSIONS
1. Patients with type 2 diabetes mellitus and
hypothyroidism belong to an older age category than
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patients with diabetes mellitus and
hypothyroidism.

2. Significant differences in glycemic amplitude were
found, namely, its increase in patients with type
1 diabetes mellitus with hypothyroidism. This indicates
more significant fluctuations in glucose content, and,
consequently, a more labile course of type 1 diabetes
mellitus, combined with hypothyroidism.

3. In the combination of type 2 diabetes mellitus with
hypothyroidism, lipid metabolism was higher than in type
2 diabetes mellitus without thyroid pathology. This
confirms the effect of hypothyroidism on lipid metabolism
and increases the risk of progression of cardiovascular

complications in the presence of two diseases.
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ABSTRACT
Relationship between glycemic metabolism
and hypothyroidism in patients
with type 2 diabetes mellitus
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"Ukrainian Research and Practical Centre of Endocrine Surgery,
Transplantation

of Endocrine Organs and Tissues of the Ministry of Health

of Ukraine, Kyiv, Ukraine
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The purpose of the work is to study the prevalence
of hypothyroidism in patients with type 2 diabetes mel-
litus and to establish the clinical features of type 2 diabe-
tes in combination with hypothyroidism.

Materials and methods. Examination of 181 patients
with diabetes in combination with primary hypothyroi-
dism was performed, of which 65 with type 1 diabetes
and 116 with type 2 diabetes. The comparison groups
consisted of 64 patients with diabetes without hypothy-
roidism, including 28 with type 1 diabetes, 36 with type
2 diabetes. The functional state of the thyroid gland was
assessed by determining the basal concentrations of
thyroid-stimulating hormone and the free thyroxine.

Results and discussion. Patients with type 2 diabetes
and hypothyroidism had belonged to an older age group
than patients with type 1 diabetes and hypothyroidism
(mean age was (47.8 + 11.4) and (35.4 + 9.6) respectively).
In all groups of patients the proportion of women signifi-
cantly exceeded that of men. There were statistically sig-
nificant differences in the degree of glycemia, namely, an
increase in patients with type 1 diabetes with hypothy-

roidism. In the case of combination of type 2 diabetes
with hypothyroidism, lipid metabolism was higher thanin
type 2 diabetes without thyroid pathology. This confirms
the effect of hypothyroidism on lipid metabolism and
lead to increased risk of progression of cardiovascular
complications in the presence of two diseases.

Conclusions. Among the examined patients, hypo-
thyroidism occurred 2.5 times more often in type 2 dia-
betes compared to type 1 diabetes, which indicates a
greater presence of risk factors for concomitant autoim-
mune pathology in metabolic disorders associated with
type 2 diabetes. Mandatory comprehensive examination
of patients with type 2 diabetes for concomitant thyroid
pathology is recommended.

Key words: diabetes mellitus, hypothyroidism, preva-
lence.

PE3IOME
B3aeMo3B’A30K MiK NOKasHMKamun ByrneBogHoro
o6MiHy Ta rinoTMpeo3om y XBOpUX Ha LlyKpoBwMiA
Aiabet 2 Tuny
T. I0. I038eHKO ', B. I.lManbKie ', K. CiHex',
Chandanvir Saini?

' YkpaiHcbkul Hayko8o-npakmuyHul yeHmp eHOOKPUHHOI
Xipypeii, mpaHcninaHmayii eHOOKpUHHUX Op2aHie | MKaHUH
MO3 Ykpainu, m. Kuis, YkpaiHa
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Meta po60T — BMBUMUTM YaCTOTy riNOTUPEO3Y
Y XBOPWX Ha LyKpoBui giabeT (LI) 2 Tvny Ta BCTaHOBU-
TW KNiHiYHi ocobnusocTi nepebiry LI 2 Tmny B noea-
HaHHI 3 riNOTUPEOo30M.

Martepianu Ta meTogu. [MpoBeaeHo o6CTeXeHHs 181
nauienTa i3 UJ] y noegHaHHi 3 nepBUHHUM rinoTupeo-
30M, 3 HUX 65 i3 U4 1 tuny i 116 i3 WA 2 tuny. Tpynu
NOpPIBHAHHA yTBOPUNIM 64 xBopKX Ha LI 6e3 rinotupeo-
3y,3H1x 28 3 L1 1 Tuny, 3613 LI 2 Tuny. OyHKUioOHanbHUN
CTaH WUTOMOAIOGHOT 3a1031 OLiHIOBaNM 3a JOMOMOroo
BM3HaYeHHA 6a3anbHUX KOHLIEHTPAL TMPeOoTPOnHOro
FOPMOHY i BifIbHOT PppaKLii TUPOKCHHY.

Pe3synbraTtu Ta 06roBopeHHs. MauieHTn i3 LU 2 Trny
Ta rinoTUPEe030M HaneXanu 4o CTapLioi BiKOBOI KaTero-
pil, NopiBHAHO 3 NauieHTamn 3 L 1 Tmny i rinotupeosom
(cepenHin Bik ctaHoBMB (47,8 + 11,4) Ta (35,4 £ 9,6) poKy
BiANOBIAHO). B ycCiX rpynax XBopmx YacTka »*iHOK 3HaYHO
nepeswuLLyBana 4YacTKy YoNoBikiB. BuasneHo ctatnctmu-
HO 3HauywWwi BiAMIHHOCTI WOAO amniiTyau rnikemii, a
came, ii 36inbweHHA y xsopux Ha LI 1 Tiny 3 rinotupe-
o3oM. [pun noegHaHHI LU 2 Tuny 3 rinoTnpeo3om nokas-
HVWKK ninigHoro obminy 6ynn Buwwmmu, HiX npu LA
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2 Tuny 6e3 TupeoigHoi natonorii. Lle nigtBepgrkye Bnnvs
rinoTMpeo3y Ha NinigH1In 06MiIH Ta 3yMOBJIIOE NiABULLEH-
HA PU3NKY NPOrpecyBaHHA CepLeBO-CyANHHMX YCKNaa-
HeHb 3a HAaABHOCTI BOX 3aXBOPIOBAHb.

BucHoBKu. Cepep; 0OCTEXXEHUX XBOPUX TiNOTMPEO3
TpannAscA B 2,5 pa3y vacTiwe npwv U 2 Tuny nopisHA-
Ho 3 LA 1 Tmny, Wwo cBigumTb Npo Ginblly HaABHICTb
UNHHUKIB PU3MKY PO3BUTKY CYMYTHbOI aBTOIMYyHHOI
naTonorii 3a yMmoB meTaboniuyHnx nopyweHb npu LA
2 Tny. PekomeHOoOBaHO 06GOB'A3KOBE KOMMIEKCHE
obcTexeHHA xBopux Ha L[ 2 Tvny wopgo HaaBHOCTI
CYNyTHbOI TUPEOIQHOI NaTONOril.

KnouoBi cnoBa: uykposuii piabet, rinotnpeos,
NOLNPEHICTb.

PE3IOME
B3anmocBA3b mexAay nokKasaTtensimu yrieBogHoro
o6MeHa 1 rMnoTMPeo30om y 60JIbHbIX C CaXapHbIM
Anabetom 2 TMNA
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' YkpauHckuli HayyHo-npakmuy4eckuti yeHmp 3HOOKPUHHOU
Xupypeuu, mpaHcnaaHmMayuu SHOOKPUHHbIX Op2aHO8 U MKa-
Hel M3 YkpauHel, Kues, YkpauHa

2Warrnambool Medical Clinic, Lyndoch, Australia

Lienb pa6oTbl — 13yunTb YacTOTy rMNOTUPeO3a y
605bHbIX C caxapHblM grabetom (CL) 2 Tvna n yctaHo-
BUTb KNMHMYeCKe 0cobeHHOCTN TeueHuna C] 2 Tuna B
CoYeTaHUN C TNNOTNPEO3OM.

Matepuanbi n meTogbl. [lpoBefeHo obcnegoBaHme
181 naumeHTa c C[1 B cOYeTaHMM C NEPBUYHbBIM FMMOTU-
peo3om, 3 Hux 65 ¢ C4 1 Tuna n 116 ¢ C 2 Tuna.

Jama HaoxooxeHHs 0o pedakuii 03.10.2020 p.

lpynnbl cpaBHeHMA obpa3oBanu 64 6onbHbIx ¢ CI1 6e3
rmnoTnpeo3sa, n3 Hux 28 ¢ C 1 tuna, 36 ¢ CA 2 Tuna.
QOYHKLMOHaNbHOE COCTOSIHME LWUTOBUAHOWN >Kenesbl
OLeHMBAsM C MOMOLLbIO onpeaeneHna 6a3anbHbIX KOH-
LeHTpauuin TMPeoTPOMNHOro FOpMOHa 1 CBOOGOAHOMN
dpaKkLmy TUPOKCUHA.

Pe3ynbratbl m 06cyxaeHume. [MauneHtol c C[1 2 Tna
N TMNOTUPEO30M NpUHaZexanu K cTaplien Bo3pacT-
HOM KaTeropuu, NO CPaBHEHWUIO C MNauMeHTamMn C
CJ 1 Tvna n runoTnpeo3om (CpeaHuin BO3pacT COCTaB-
nan (47,8 £ 11,4) n (35,4 = 9,6) roga COOTBETCTBEHHO).
Bo Bcex rpynnax 605bHbIX [ONA XKEHLWMH 3HAYNTENBHO
npe.bilWana Ao MyUYKH. BbiABNEHbI CTaTUCTNYECKU
3HayMMble Pa3nymA NO amnNANTyAe MMUKeMNK, @ UMeH-
HO, ee yBennueHne y 6onbHbix ¢ C[1 1 Tmna ¢ runoTtupe-
o3oM. [pu covetaHnn CIl 2 TMna C rMNOTUPEO3OM
nokasaTtenu MMnNuaHoro obmeHa 6bInNK Bbile, Yem Npu
C[ 2 Tvna 6e3 TMpeonaHOM NaToNOrMKN. ITO NOATBEPXK-
JAeT BNMAHME TUMNOTUPEO3a Ha NUMVAHbLIA OOMeH ©
obycnaBnvBaeT MOBbILEHNE PUCKa MPOrpeccupoBa-
HUA CEPAEYHO-COCYANCTbIX OC/IOKHEHWI NP HaNMyYnm
ABYX 3aboneBaHu.

BbiBoabl. Cpean 06cnenoBaHHbIX 60JIbHbIX TMNOTY-
peo3 BCTpeyasnca B 2,5 pasa yvawe npu C 2 tmna no
cpaBHeHuto ¢ C1 1 TMna, uto cBMAEeTeNnbCTBYET O 60sb-
wem Hanuumm GakTopPOB PUCKa Pa3BUTKA COMYTCTBYHO-
el ayTOMMMYHHOW NaToNorim B yCnoBuax Metabonu-
yeckmnx HapyweHun npyn CJ 2 Tna. PekomeHZoBaHO
06s3aTeNIbHOe KOMMJIeKCHOe obcrieqoBaHne 60sbHbIX
cCll 2 TMna Ha nNpeaMeT HanuuuAa CONyTCTBYHOLEN
TMPEoNAHON NaTONOTNN.

KnioueBble cnoBa: caxapHblil grabeT, rmnotnpeos,
pacnpoCTpaHeHHOCTb.
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