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OPTIMIZATION OF TREATMENT OF PATIENTS
WITH INSULIN RESISTANCE TO REDUCE THE EXPRESSIVENESS
OF CARDIOVASCULAR RISK FACTORS
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In patients with CHD and AH associated with MS the TG level is higher and HDL choles-
terol is lower in the group with high insulin resistance (HOMA-index 7.52 = 0.74), as compared
to the group with low insulin resistance (HOMA-index 1,92 = 0.31). More severe manifesta-
tions of CHD, namely, exertional angina pectoris and heart failure, have been found in indi-
viduals with high IR. Treatment with 30 mg pioglitazone once daily during 3 months leads to
reduction of IR level by 2 times, more significant lowering of TG level and increase of HDL
cholesterol in patients with high IR. Thus, it has been confirmed that the leading factors of
global cardiovascular risk is closely related to IR. It is proposed to consider the issue regarding
the prophylactic use of PG in individuals with high IR to reduce IR.

Key words: insulin resistance, pioglitazone, cardiovascular risk.

Insulin resistance (IR) is the underlying pathogenetic mechanism of both hidden
and apparent type 2 diabetes mellitus (DM 2) and other components of the meta-
bolic syndrome (MS), including the key factors for the development of global cardio-
vascular risk (GCR): dyslipidemia (DLP), arterial hypertension (AH), excessive weight,
which make it reasonable to define the MS as an “insuline resistance syndrome” [4, 5,
13]. Obesity, which is the major constitutional sign, currently used in the screening
of the population to diagnose the MS, is only one of the multiple factors of the IR
etiology [7, 16], and it is not always happened (it is worth remembering the so-called
benign obesity without IR and MS [9, 10]).

There is a significant difference in the IR value for the DM 2 onset and other MS
components, including DLP and AH. If DM 2 is the “natural endpoint” in the IR deve-
lopment, being at the stage of hyperinsulinemia and impaired tolerance to carbohydrates
before manifestation [12], then DLP and AH occurs not in all individuals with IR and
the mechanisms of correlation between the IR, AH and DLP are not so evident [15].

Pioglitazone (PG) is the agonist of the nuclear transcription factors (NTF), pe-
roxisome proliferator-activated receptors gamma (PPARy) and is a drug, overcoming
IR [3]. Study of the GCR indices in individuals with MS and various levels of IR
before and after treatment with PG can provide the new data on the role of the IR in
the formation of the factors, determining the prognosis, prophylaxis and treatment of
the MS through the TR modulators.

Purpose. The paper is aimed at the study of the indices of blood pressure (BP),
high density lipoprotein cholesterol (HDL cholesterol, a-cholesterol), low density
lipoprotein cholesterol (LDL cholesterol, B-cholesterol) and blood triglycerides (TG)
as the leading factors for the GCR in the individuals with the MS, AH and coronary
heart disease (CHD) in groups with various IR levels before and after taking PG along
with combination treatment of AH and CHD during 3 months.

Methods and Materials. The study has been carried out at the Department of
Internal Medicine I11, Research Institute for Genetic and Immunological Grounds of
Pathology and Pharmacogenetics of the Higher State Educational Establishment of
Ukraine “Ukrainian Medical Stomatological Academy” and at the Therapeutic Unit
of the Poltava First Municipal Clinical Hospital. 55 patients of both genders aged
45-75 years have been involved into clinical study. The mean age of the patients was
(59 =+ 8) years. CHD and MS were diagnosed using the WHO criteria and modified
criteria of the American Heart Association and International Diabetes Federation
(IDF), respectively [11]. Before becoming involved into the clinical study all patients
underwent screening to verify the diagnosis of CHD and MS. After screening, all
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patients were given recommendations on a dietary and lifestyle changes to achieve
stabilization of the CHD indices, as well as received conventional medicamentous
treatment during one month: 10 mg atorvastatin once daily, 20 mg isosorbide dinitrate
twice a day, 10 mg amlodipine once daily, 2.5-5 mg bisoprolol once daily, 75 mg ace-
tylsalicylic acid once daily. Once the patients were included in to the study and un-
derwent laboratory examination they were randomized into the study groups and
control groups. 30 mg pioglitazone (Pyoglar®, Ranbaxy) once daily was included into
the complex therapy of the study group, whereas patients from the control group re-
ceived conventional medicamentous treatment only. The repeated examination was
carried out following the 3 months.

Table 1. GCR factors in patients with various IR degrees (data on the groups with different
HOMA indices before treatment in all patients, n = 55, M = m, 25/75 percentiles)

Group
Risk factors/HOMA, 1974031 5124 0.94 7524074 Reliability of
(0.30-2.23) (2.25-4.45), (4.47-14.86)
n=15 n =24 n=16
Triglycerides 1,71 £ 0.20 1,823 + 0.230 2.41 +0.23 P, =0.74
0.45—1,86 mmol/I 1,09/2.23 1,26/2.22 1,55/3.20 P,=0.15
P,=0.03
a-cholesterol 1,710 + 0.095 1,717 £ 0.150 1,50 £ 0.07 P, =0.96
0.9-1,9 mmol/1 1,342 1,4/2.14 1,19/1,96 P,=0.18
P,=0.09
Systolic BP 176.050 = 1,301 176.50 = 2.79 177.88 + 1,64 P, =0.86
mm Hg 175,180 170,/185 170/185 P,=0.66
P, = 0.41
Diastolic BP 95.79 = 1,03 96 = 1 98.07 = 0.92 P, =0.89
mm Hg 90/100 95/100 95,100 P, = 0.20
P, =0.10
BMI 36.079 £ 0.720 37.42 + 0.97 P, =0.05
18.5-24.9 kg/m 34.04 + 0.62 34.105/37.25 33.095/41,91 P, =10.42
32.26/35.1 P,=0.01
B- lipoproteins 2.110 + 0.136 291 017 2.615 + 0.160 P, =0.68
up to 3.4 g/L 1,69/2.45 1,86,/2.505 1,98,/3.307 P,=0.16
P,=0.03
C-peptide 6.15 + 0.94 5.39 £ 0.85 8.12 + 0.93 P, =0.59
0.5 - 3.2 ng/mL 3.5/9.45 3.425/7.975 4.875/9.9 P, = 0.09
P, =0.15
IRI 6.51 £ 0.79 13.51 £ 0.55 21,99 + 1,55 P <0.001
2 - 25 pU/mL 2.5/9.2 13.085/14.87 16.76/24.87 P, =0.002
P,<0.001
Blood glucose 5.33+0.18 5.62 +0.18 7.09 £ 0.41 P, =031
4.2 — 6.1 mmol/L 4.6/6 5.225/5.90 5.86/8.125 P,=0.03
P, =0.001
Atherogenic ratio 2.66 = 0.16 2.89 £ 0.308 3.260 £ 0.171 P, =0.47
2-3 2.19/3.24 1,825/3.535 2.68/3.79 P,=0.28
P, =0.021

Note: P, — between Group I and II; P, — between Group II and III; P, — between Group I and III.

TG and blood glucose was estimated by the conventional method using the test-
systems (BIO-Lachema-Tect set, Czech Republic) and HDL cholesterol was determined
by the standard technique [6]. The C-peptide concentration in the blood serum was
determined by the immunoenzyme method using the test-systems. The level of the
fasting serum immunoreactive insulin (IRI) was determined by the immunoenzyme
method using the INSULIN ELISA (DRG, USA) test-system. The IR degree was as-
sessed by the small model of homeostasis (Homeostasis Model Assessment — HOMA)
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with determination of the HOMA-IR index, which was developed by D. Matthews,
et al. [18]: fasting insulin (uU/mL) x fasting glucose (mmol/1)/22.5; the reference
value is less than 2.77. The higher the HOMA index, the greater is the IR.

The statistical processing of the resulting data was carried out using the standard
STATISTICA 6.0 software (StatSoft, USA) and “SPSS for Windows. Release 13.0” with
calculation of the probability of the results obtained by the T-test for the pairwise and
independent values (¢). The preliminary statistical analysis included the checking for nor-
mality using the Shapiro — Wilk test. The reliability of differences was determined by the
Student’s t-test. Methods of correlation analysis were also used. The difference between
the values was considered to be statistically reliable when the error probability was
P < 0.05. The data presented in the Tables and in the text are given as the mean values
(M = m) and interquartile range (the range between the 25" and 75 percentiles).

Results. Considering the fact, that patients’ maximum and minimum level of IR,
determined by the HOMA index was 15 times different (from 0.3 to 14.86), to study
the correlation between the IR and GCR, before taking of PG, all 55 patients were
assigned into tertiles: (1) with low IR: (HOMA 1.27 + 0.31), (0.30-2.23), n = 15;
2) with moderate IR: 5.12 £ 0.94 (2.25-4.45), n = 24; 3) with high IR: (HOMA 7.52 =
0.74 (4.47-14.86), n = 16. In the groups, where the difference in the mean HOMA-
index was 4—6 times higher, the main factors for GCR have been calculated (Table 1).
In the group with high IR, where the mean IR index was 6 time higher than in the
group with low IR, the amount of TG and LDL cholesterol was 41 % and 25 %, re-
spectively, higher (P = 0.03) with a tendency of HDL cholesterol lowering by 15 %
(P =0.09). Consequently, the atherogenic ratio was also higher (by 22 %, P = 0.021).
In both groups with elevated IR the Body Mass Index was increased, indicating about
the relationship between the IR and obesity. The BP, both systolic (SBP) and dia-
stolic (DBP), were equally elevated in all groups. Thus, the IR has a significant impact
on such major factors for GCR as a high level of TG and LDL.

Table 2 presents data on PG effect on the IR indices.

Table 2. IR indices in the study groups of patients with CHD associated with MS before and
after treatment with PG (M + m, 25/75 percentiles)

Clinical study groups

control group (n = 27) study group (n = 28)

Group/ Reliability of

Index, reference values before treat- following 3 before treat- following 3 differences

ment months after ment months after
treatment treatment

Body Mass Index 35.34 £3.62 3535+ 3.67 36.65+457 36.10+437 P, =0.24260
33.2/36.75 32.97/36.75  32.77/4096  32.77/39.77 P, =0.77246
P, =0.00001

P, =0.49147
IRI, 2-25 plU/ml 11.39 + 5.82 16.16 £9.98 18.68 £ 10.29 10.86 + 4.19 P, =0.00219
7.31/15.6 10.9/17.9 11.90/24.17 7.475/13.35 p,= 0.05697
P, =0.00034
P, = 0.01247
C-peptide, 6.10 + 3.55 7.54 + 3.50 7.77 £ 4.83 6.39 = 3.36 P, -P,>01

0.5-3.2 ng/ml 3.98/8.13 5.0/8.40 4.6/10.7 4.05/9.075

Blood glucose, 595+1.30 653+1.25 6.47 + 2.10 5.76 £ 1.56 P, =0.27528
4.2-6.1 mmol/I 5.2/6.3 5.8/71 5.125/7.15 5.03/6.08 P, =0.05816
pP,= 0.05553
P, =0.04803
HOMA index 3.07£1.84 476 £ 3.11 5.67 £3.93 298 £ 1.91 P, =0.00286
1.7/4.57 2.51/5.96 2.81/7.92 1.77/3.56 P,= 0.02659
P, = 0.00045
P, =0.00992

Note: the comparison of indices between the groups before (P,) and after (P,) treatment has been car-

ried out using the Student’s t-test, inside the groups (P, P,) for the pairwise variables
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Indices, presented in Table 2. show a significant (by 2 times) PG-related lowering
of IR, judging by the HOMA-index. However, this index was 1,7. times higher (P <
0.001) in the controls during the similar period, confirming the fact that it was the
PG, and not a diet, lifestyle changes and comprehensive treatment of CHD and AH
that has an effect on IR lowering. Noteworthy, the intake of 30 mg/day PG during 3
months did not lead to weight gain, and, on the contrary, the BMI was tending to
decrease by 1.5 % (P = 0.00034), that is not consistent with a number of studies re-
porting about the increase of BMI, which, in the opinion of the researchers, is asso-
ciated with fluid retention and heart failure progression, considered to be one of the
negative side effects of glitazones [2, 3].

Table 3 shows data on the PG effect on the indices of the lipid metabolism.

Table 3. Indices of lipid metabolism in patients with CHD associated with MS before and
after treatment with PG (M + m, 25/75 percentiles)

Clinical study groups
control group (n = 27) study group (n = 28) Reliability of
Ind : .
naex before treat- following 3 before treat- | following 3 months differences
months after
ment ment after treatment
treatment
Triglycerides, 1.77 £ 0.90 1.98 £ 0.79 2.34 +1.10 1.38 = 0.80 P, =0.04293
mmol /1 0.96/2.36 1.41/2.7 1.43/3.08 0.82/1.62 P, =0.35650
P, =0.00002
P, =0.00689
a-Cholesterol, 1.68 £ 0.45 1.50 £ 0.36 1.55 £ 0.40 1.57 £ 0.37 P, =0.25228
0.9-1,9 mmol/1 1.34/2.08 1.33/1.73 1.25/1.88 1.3/1.93 P, =0.19251
P, =0.85541
P, =0.99571
- Lipoproteins, 2.19 + 0.58 2.21 £ 0.97 2.54 £ 0.85 1.78 = 0.69 P, =0.08467
pop 1
g/l 1.78/2.5 1.55/2.79 1.74/3.32 1.47/1.87 P, =0.94190
P, =0.00004
P * =0.06445
Cholesterol, 6.01 £ 1.49 6.35 £ 2.11 6.50 + 1.56 514 £ 1.14 P, =0.24708
mmol /1 4.48/7.24 5.15/7.14 5.48/7.18 4.2/5.84 P, =0.42371
P,=0.00021
P, =0.01040
Total lipids, 5.65 £ 1.70 6.94 + 2.58 6.63 + 1.77 4.83 £1.43 P, =0.04213
4-8 g/l 4.4/6.9 5.2/8.6 5.2/8.0 3.8/5.4 P,=0.00511
P, =0.00003
P, =0.00042
Atherogenic 2.66 = 0.72 3.20 £ 1.57 3.30 = 2.41 +1.01 P, =0.00551
ratio, 2.18/3.04 1.78/3.9 0.908 1.63/2.98 P, =0.12370
2-3 2.76/3.85 P, =0.00021
P,=0.03065

Note: notations are similar to the ones in Table 2

No significant enhancement of the indices of lipid metabolism has been noted in
patients, who received conventional treatment; moreover, the increase in the level of
the total cholesterol (from 6.01 mmol/l + 1.49 mmol/] to 6.35 mmol/I + 2.11 mmol/1),
total lipids (by 23 %; P, < 0.01), TG (from 1.77 mmol/1 + 0.90 mmol/I to 1.98 mmol/1
£ 0.79 mmol/1), B- hpoprotems (from 2.19 g/1 £ 0.58 g/1 to 2.21 g/1 £ 0.97 g/1), athero-
genic ratio (from 2.66 = 0.72 to 3.20 £ 1.57) was observed during the treatment pe-
riod. On the contrary, the study group showed, despite the higher rates of lipid me-
tabolism before the therapy, PG-related significant reduction of all lipid metabolism
indices, except for the a-cholesterol level, namely, TG (by 1.7 times; P < 0.01),
B- hpoprotelns (by 1.43 times; P, < 0.001), cholesterol (by 1.26 times; P < 0.001),
total lipids (1.37 times; P < 0. 001) and atherogenic ratio (by 1.37 times; P < 0.001).
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The comparison of the lipid metabolism indices after therapy showed that the reliable
difference between the study groups was found in the amount of TG (P < 0.001),
cholesterol (P < 0.02), total lipids (P < 0.001) and in atherogenic ratio (P < 0.05).

The additional information regarding the correlation between the IR and GCR
has been obtained by the correlation analysis. However, no correlation between the
BMI and these indices has been found (» = 0.02-0.1; P > 0.2).

Table 4 shows the data on the effect of IR and PG-therapy on the incidence of
various clinical forms of CHD in the study group.

Table 4. Incidence of the specific clinical forms of CHD in patients with different levels of IR,
as well as before and after treatment with PG during 3 months

Clinical study groups
CHD forms al(lrzpa=t1365n)ts COIE;TZI §§())up Rde_liability of
: . ifferences

high IR, | low IR, before following the 3 months

n=40 | n=15 | treatment after treatment
Class I angina 0 0 0 4 ' =6.4
pectoris P <0.01
Class IT angina 27 10 20 18
pectoris P=10.014
Class IIT angina 13 5 8 6
pectoris
Class I heart failure 0 3 0 5 =82
Class 11 19 11 14 10 P <0.01
Heart failure
Class 111 24 1 14 13 P=0014

Heart failure

Notes: the comparison of indices in the groups with high and low IR has been carried out using the x>
test; Wilcoxon test was used in the group before and after treatment for pairwise variables; the Groups
IT and III, where the mean values of the IR were 4 and 6 times, respectively, higher than in Group I,
were joined

The present data show that higher IR level (in the joined group) is clinically ex-
pressed in more severe forms of angina pectoris and heart failure. 3-month treatment
with PG, as was mentioned above (Table 2), which lowers the IR level by 2 times,
results in significant reduce of the severity of angina pectoris and heart failure.

Discussion. The most significant finding of our study is the establishment of the
correlation between the IR and dyslipidemia. This correlation is manifested by the
elevated TG and B-LP and the tendency of a-cholesterol to decrease in the group, where
the HOMA index was 6 times higher than in the group with a low IR and was confirmed
by the results of patients’ treatment with PG, leading to the IR reduction by 2 times
and significant enhancement of the lipid metabolism indices (see Tables 1-3).

Correlation analysis indicates that it is the IL, and not the obesity, that is a factor
for the development of dyslipidemia. The moderate correlation (r = 0.34; P < 0.01)
between the IR and the TG and B-LP level has been established, whereas no correla-
tion between the BMI and the hyperlipidemia indices (» = 0.06; P > 0.3) has been
found.

Our study shows that about 1/3of patients who, according to the IDF criteria,
experience MS, have a low IR. In this group the TG and B-LP level is lower and, most
importantly, milder forms of CHD, namely, exertional angina pectoris and heart failure,
are found.

Therefore, it is the IR level, but not the BMI values, that is relevant to determi-
ning the GCR degree.

IR occurs long before the DM 2 manifestation, possibly already in the child age
[1] and is the leading factor of GCR. Numerous prospective studies show that cardio-
vascular diseases start developing well before the manifestations of DM 2 [8]. Conse-
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quently, the prevention of cardiovascular diseases should be based on the determination
of the IR degree.

Numerous multicenter studies aimed at determining the impact of the various
modes of hyperglycemia treatment and their meta-analyses [17] have shown that “hard”
control of the glycated hemoglobin level has only a moderate effect on the risk of the
development of cardiovascular complications (CVC), indicating about the importance
of other factors, not only hyperglycemia, in their development. At the same time, stu-
dies aimed at the correction of dyslipidemia and AH have been more productive in
term of the overall and cardiovascular mortality [14]. We hypothesize that determina-
tion and correction of the IR can contribute to decrease the GCR. In this respect, the
findings of our research on the effect of PG are very significant.

Although our study has found no correlation between the IR degree and AH both
before and after treatment with PG, which may be related to the prolonged course and
severity of AH in patients from the study group, the very fact of the occurrence of AH
in 100 % of the examined individuals indicates about the existence of such correlation.

G. M. Reaven et al. [14] has studied the lipid metabolism indices in 126 adult
patients of both genders with mild AH and the similar level of BP, but with different
sensitivity to insulin. It has been established that in the group with expressed IR and
similar level of cholesterol and LDL, the higher TG and lower HDL amount was
noted. The high IR has been found in the untreated individuals with AH with no
clinical manifestations, but with the signs of CHD, based on the criteria of the “Min-
nesota Code” for ECG classification [14].

The studies of 1. P. Kaidashev [4] have shown that IR is a consequence of the
activation of nuclear factor-kappa B (NF-kB). In this respect, our study shows that
PPAR-y, judging by the effect of PG, is the antagonist of NFkB, which coincides with
the experimental data we have previously received [6].

Conclusions. In the group of patients with CHD and AH, meeting the MS (IDF)
criteria, the maximum and minimum IR levels, determined by the HOMA index, are
15 times different (from 0.3 to 14.86). The IR is associated with dyslipidemia and AH
that are the global factors for cardiovascular risk. The IR correction is one of the
important strategic lines for the prevention of cardiovascular diseases, which should
be applied long before the onset of diabetes mellitus 2. being the end point of the IR
development. Consideration should be given to the possibility of preventive prescri-
ption of medications that reduce the IR to individuals who, for various reasons, cannot
adjust the IR through a diet and physical exercise.
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OIITUMIBALLA JIIKYBAHHA XBOPUX 3 IHCYJITHOPE3MCTEHTHICTIO 3 METOIO
3HUXEHHA BUPAJKEHOCTI ®AKTOPIB KAPAIOBACKYJ/IAPHOTO PU3UKY

H. I. Bunnux, A. B. Jlaspenxo, 1. Il. Kaidawes, 3. O. [llacuxo (Ilonrasa)

VY xBopux Ha imemiuny xBopoby cepus (IXC) i aprepianbny rineprensiio (AI) Ha ¢oni
metaboJriunoro curapomy (MC) pisens tpuriinepuais (TT) Bummii, a XojaecTepuny JinonpoTeiLis
Bucokoi miimbnocTi (XJIIIBII) nusxuuit B rpyni 3 Bucokoio incysinopesucrentrictio — [P (ingekc
HOMA 7,52 £ 0,74) nmopiBHAHO 3 aHATOTIYHOIO TPYTOI0 XBopux 3 Hudbkoio [P (HOMA 1,92 £ 0,31).
B oci6 3 Bucokotw IP Bigmiueno 6inbin Bupaxkeni nposisu IXC: cTeHOKapiio HANIPYTU i ceplieBy He-
nocraTHocTh. JlikyBarHs niorsitazoHom mo 30 Mr/moba nporarom 3 mMic IPUBOAKUTH [0 3HUKEHHS
piBrs IP B 2 pasu, sHauHimoro smenmenns pisasg TT ta migsumenns pisasa XJIIIBIIL B oci6 3 Bu-
cokoio IP. TakuM 4MHOM, TATBEPKEHO, 1O TOJOBHI YNHHUKN TJI00QJIbHOTO KapAioBaCcKyJISIPHOTO
pusuky Ticuo nos's3aui 3 [P. [IponionyeTbest pO3TssHyTH TTUTAHHS PO MOXKJIUBICTb TPODITAKTUIHOTO
3aCTOCYBaHHS MOMIITa30HOM B 0Ci6 3 Bucokoio IP gk 3aco0y, mo suuxkye IP.

Kio4oBi cioBa: iHCYJIiHOPE3UCTEHTHICTD, OMiTa30H, Kapi0BACKYJISPHUN PU3HUK.



0. B. Kypama ma in. 3actocyBanus iHdysiitHoi dopmn L-kapritunay y xBopux Ha XXH III cragii 117

OIITUMM3AI VA JEYEHNMA BOJIbHBIX C UHCY/JIMHOPE3UCTEHTHOCTbLIO
C IHEJIBIO CHUMXEHUMA BbIPAJXEHHOCTU ®AKTOPOB
KAPIMOBACKYJ/IAPHOI'O PUCKA

H. Y. Bunnux, A. B. Jlaspenxo, U. II. Kaiidawes, 3. A. Illaenxo (IToaraBa)

VY GosbHbIX uieMuueckoil 6osesubio cepana (UBC) u aprepuanbhoii runeprensueii (Al) Ha
done merabosmueckoro curapoma (MC) yposens tpursiunepuaos (TT) Beiire, a XoectepruHa Jin-
nonpoTenioB Bbeicokolt motHoct (XJIIIBIT) nuske B rpymie ¢ BbICOKOW MHCYJIUHOPE3UCTEHTHO-
crbtio — P (ungexke HOMA 7,52 + 0,74) 110 cpaBHEHUIO € aHAJIOTUYHON IPYIIIOil GOJBHBIX ¢ HU3KOIL
P (HOMA 1,92 + 0,31). Y auit ¢ Boicokoii IP ormeuetnst Gosiee Bbipaskentbie 1posisiaenus UBC:
CTEHOKAP/IVs HATIPSDKEHUS U cepiedHast HeZIoCTaTOYHOCTD. Jleuenne nuorantazonoM mo 30 Mr/cyT B
TedyeHue 3 MeC NMPUBOANT K cHIKeHuIo yposHs VP B 2 pasa, 3HaUUTEIbHOMY YMEHbBIIEHUIO YPOBHS
TT u moseimenuio yposust XJIIIBII y sui ¢ Beicokoit IP. Takum 06pasoM, MOATBEPIKAEHO, YTO
OCHOBHbBIE (haKTOPbI TII06ATBLHOTO KapAUOBACKYJISIPHOTO prcKa TecHo cBsizanbl ¢ VIP. Tlpepnaraercst
pPaccMoTpeTh BOIPOC O BO3MOKHOCTH ITPOMUIAKTUYCCKOrO TPUMEHEHUS THOTJIMTAa30HOM Y JIUIL C
Beicokoii 1P kak cpeznctsa, camkaotiero MP.

KioueBblie cioBa: MHCYJIMHOPE3UCTEHTHOCTD, TIMOTJINTA30H, KAPAUOBACKYJISPHBII PUCK.



