VOL 2, No 4 (4) (2016)

Sciences of Europe
(Praha, Czech Republic)
The journal is registered and published in Czech Republic.
Articles in all spheres of sciences are published in the journal.

Journal is published in Czech, English, Polish, Russian, Chinese, German and French.
Articles are accepted each month.
Frequency: 12 issues per year.
Format - A4
All articles are reviewed
Free access to the electronic version of journal

All manuscripts are peer reviewed by experts in the respective field. Authors of the manuscripts bear
responsibility for their content, credibility and reliability.
Editorial board doesn't expect the manuscripts” authors to always agree with its opinion.

Chief editor: Petr Bohacek
Managing editor: Michal Hudecek
Jifi PospiSil (Organic and Medicinal Chemistry) Zentiva
Jaroslav Fahnrich (Organic Chemistry) Institute of Organic Chemistry and Biochemistry Academy of Sciences of
the Czech Republic
Smirnova Oksana K., Doctor of Pedagogical Sciences, Professor, Department of History (Moscow, Russia);
Rasa Bohacek — Ph.D. Clen Ceska zemédélska univerzita v Praze
Naumov Jaroslav S., MD, Ph.D., assistant professor of history of medicine and the social sciences and humanities.
(Kiev, Ukraine)
Viktor Pour — Ph.D. ¢len Univerzita Pardubice
Petrenko Svyatoslav, PhD in geography, lecturer in social and economic geography. (Kharkov, Ukraine)
Karel Schwaninger — Ph.D. ¢len Vysoka Skola bariska — Technickd univerzita Ostrava
Kozachenko Artem Leonidovich, Doctor of Pedagogical Sciences, Professor, Department of History (Moscow,
Russia);
Vaclav Pittner -Ph.D. Clen Technicka univerzita v Liberci
Dudnik Oleg Arturovich, Doctor of Physical and Mathematical Sciences, Professor, Department of Physical and
Mathematical management methods. (Chernivtsi, Ukraine)
Konovalov Artem Nikolaevich, Doctor of Psychology, Professor, Chair of General Psychology and Pedagogy. (Minsk,
Belarus)

«Sciences of Europe» -
(Global science center LP)
Editorial office: Kfizikova 384/101 Karlin, 186 00 Praha
E-mail: info@europe-science.org
Web: www.europe-science.org



SCIENCES OF EUROPE # 4 (4), 2016 | MEDICAL SCIENCES

61

5. Hyprasuer K.I1I., ucoapt.CetiTkazuna I".J]., Oxmaramoe-
toBa O.E. [loka3zarenu oHKojornyeckoi ciyxob PecrryOmuku
Kazaxcran 3a 2014roa: cratuct.marep.-Anmarsl,2015.-167c.

6. XneonukoBa A.H., Kazannesa M.A. ['uctonoruueckue Ba-
pHUaHTHI 0a3aTHHOKICTOYHOTO paka KOXU. PedepaTuBHEIHA Kyp-
Han «OHkomnorust kiauHuueckas» Mocksa - 2000.-Ne 11- C. 11.

7. I'puropyx O.T., bazynuna JI.M., JobpoBonbckas JI.H. u
np. ccnenosanue peruauBoB 0a3aIbHOKICTOYHBIX PAKOB KOXKH

8. benamanoga JI.JK., Mupmanosa I.)K. 3nauenue uuronoru-
YECKOTO METOJ]a UCCIICIOBAHUS B JIMATHOCTHKE M OMPEACICHUU
CTCTICHU a0JaCTUYHOCTH TPU HOBOOOpPa30BaHUSX KOXKH.OHKO-
morust u pamuonorus Kazaxcrama Ne 3-4(16-17) 2010.C.127-
128.

9. Tneyrabunosa I A. InHOBaumonHsIi narent Ne 30573 Ha
n3o0perenue «Crocod JMarHOCTHKY 0a3aTbHOKICTOYHOTO PaKa
koxku».15.07. 2014.

IUTOJIOTHYCCKIM METO/IOM TUAarHOCTUKHU. PedepaTuBHBIN Kyp-
Haa «OHKonorusa KkinHu4deckas» Mocksa - 2006. -Ne 7- C. 11.

CEPAEYHO-COCYAUCTOE PEMOIEJINMPOBAHUE U METABOJIMYECKHUE
HAPYUWIEHHUSA Y TAIIMEHTOB C KOMOPBUIHOCTBIO
THNEPTOHUYECKOM BOJIE3HU U CAXAPHOI'O JTUABETA 2 TUIIA B
3ABUCUMOCTH OT NIOJIMMOPPU3MA PPARY2

Hlanumosa A.C.
Xapwvkosckas meOuyunckas akademust ROC1eOUunioMHo20 06pazoeanus, Ykpauna

benoeon A.H.
Xapvroeckutl HAyUOHATbHBIL MEOUYUHCKUL YHUBepcumem, Yxpauna

booponnuxoea JI.P.
Xapvkosckutl HAYUOHATbHBIT MEOUYUHCKUL YHUGepCcUumem, Ykpauna

CARDIOVASCULAR REMODELING AND METABOLIC DISORDERS IN PATIENTS WITH COMORBIDITY OF ESSENTIAL
HYPERTENSION AND TYPE 2 DIABETES DEPENDING ON GENETIC POLYMORPHISM PPARy2
Shalimova A.S., Kharkiv Medical Academy of Postgraduate Education, Ukraine
Belovol A.N., Kharkiv National Medical University, Ukraine
Bobronnikova L.R., Kharkiv National Medical University, Ukraine

AHHOTALNUA

Lens pabotsl: m3yunts Prol2Ala PPARY2 nonmmumophusm n ero cBs3b ¢ BEIPa)KEHHOCTBIO CEPICYHO-COCYIUCTOTO PEMOETHPO-
BaHMS M METAa0OIMYECKUX HapyIICHUH Tpy KoMopOuaHoCcTH runepronndeckoit 6onesnu (I'b) u caxaproro muadera 2 tuna (C/] 21)
B YKPaWHCKOW TTOITYJISIINH.

OcHoBHas Tpymma coctostia u3 287 manuentos ¢ ['b u CII 21. ['pynma cpaBHenus cocrosuta u3 68 manuentos ¢ ['b 6e3 CJI 2.
KonTponbHas rpynma cocTosiia u3 25 NpakTHIeCK! 310pOBBIX JIHII.

Bb110 ycTaHOBIEHO, YTO BO BCEX MCCIEAYEMBIX IPYIITaX Npeodia aiy NalueHTs ¢ ajureneM Pro mpu oTCyTCTBUM TI0CTOBEPHBIX
paznuunii Mexay rpynmnamu. [lanmentsr ¢ Prol2Ala/Alal2Ala renotunoM nmenu 10CTOBEpHO Ooliee HU3KNE 3HAYCHHS TOJIIHHBI
MHTHUMBI-ME/INa ¥ CKOPOCTH PACIpOCTPAHEHUsI MyJIbCOBOI BOJHBI B COHHOM apTepuu, Oojiee HU3KHE YPOBHU MajlOHOBOTO JHalb-
JICTH/Ia U TUCHOBBIX KOHBIOTATOB, a TAK)XKE JIOCTOBEPHO 0o0Jiee BHICOKYIO CTEICHb DHIOTEINH-3aBUCHMON Ba3o[MIaTalliy, Ooree
BBICOKHME YPOBHH CYIIEPOKCHIMNCMYTa3bl M KaTajla3bl, YeM TAIMEHTHI ¢ TeHOTHIIOM Pro/Pro. YcraHOBIICHO, YTO y MAalMEHTOB C
reHorurioM Prol2Ala/Alal2Ala nmenu mecTo MeHee BEIpaKeHHBIC METa00INYECKHE PACCTPOHCTRA.

BriBosibl: renetndecknit moaumopdusM PPARY2 Brusier Ha BEIpa)KeHHOCTh PEMOJICITMPOBAHNS CEPLa U aTePOCKIEPOTHIECKUX
nporeccoB B cocynax npu komopouaHoct I'b u CII 21. Prol2Ala/Alal2Ala reHoTHIT MOYKHO paccMaTpuBaTh Kak MPOTEKTHBHBIN
oMMOpP(U3M NPH YKa3aHHOH KOMOPOHUIHOCTH.

ABSTRACT

The aim of the study: to investigate Prol12Ala PPARY2 polymorphism and its association with the severity of vascular remodeling
and metabolic disorders in comorbidity of essential hypertension (EH) and type 2 diabetes (DM2) in Ukrainian population.

The main group of our study consisted of 287 patients with EH in combination with DM2. The group of comparison consisted of
68 patients with EH without DM2. The control group consisted of 25 healthy individuals.

It was determined that in all study groups the dominating factor belonged to the patients with Pro allele in the absence of signifi-
cant differences between the groups. The patients with Prol2Ala/Alal2Ala genotype have significantly lower values of intima-me-
dia thickness and pulse wave velocity in the carotid artery, lower levels of malondialdehyde and diene conjugates and significantly
higher degree of endothelium-dependent vasodilation, higher levels of superoxide dismutase and catalase than in genotype Pro/Pro.
It was determined that metabolic disorders were less pronounced in patients with genotype Prol2Ala/Alal2Ala.

Conclusions: The genetic polymorphism PPARYy?2 affected the severity of heart remodeling and vascular atherosclerotic process-
es with comorbidity of EH and DM2. Prol2Ala/Alal2Ala genotype can be considered as a protective polymorphism at specified
comorbidity.

KaloueBble ciioBa: runeproHnyeckas OOJE3Hb, CaxapHBIH quabeT 2 THMa, CEpAEYHO-COCYIHCTOE PEeMOJCIMPOBaHNE,
MeTadoJIMUECKUe HapyIIeHHsI, TeHeTHIecKni moauMopdusm PPARYy2.

Keywords: essential hypertension, type 2 diabetes, cardiovascular remodeling, metabolic disorders, PPARy2 genetic polymor-
phism.
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Introduction. Essential hypertension (EH), type 2 diabetes
(DM2) and obesity are three of the most common non-infectious
diseases in the world. Insulin resistance (IR) is one of the
pathophysiological mechanisms that affects the development
and course of comorbidity EH, DM2 and obesity [4, 7, 10].

It has been found that normal insulin sensitivity largely
depends on the functional activity of peroxisome proliferator-
activating receptor (PPAR) [2, 3, 5, 9]. For the recent years the
scientists have been paying much attention to research of PPAR
polymorphism — transcription factors that control the activity of
many genes, regulate lipid and carbohydrate metabolism [1, 6,
8, 11].

The aim of this study was to investigate Prol2Ala PPARY2
polymorphism and its association with the severity of vascular
remodeling and metabolic disorders in comorbidity of EH and
DM2 in Ukrainian population.

Clinical characteristics of patients and research methods. We
examined 287 patients of Ukrainian population, aged from 45
to 60 years old with EH stage II grade 2 and DM2 moderate,
subcompensated (the main group); 68 patients with EH stage
II grade 2 without DM2 (the comparison group). The control
group consisted of 25 healthy individuals with no EH and DM2,
as they were excluded on the basis of the complex clinical and
instrumental examinations.

Inclusion criteria to the study: EH stage II grade 2; type 2
diabetes moderate, subcompensated; CHF I-II FC, normal
weight (body mass index (BMI) — 18-24,9 ) , overweight (BMI
— 25-29.9 ), obesity I degree (BMI — 30-34,9 ), abdominal
obesity (criteria IDF, 2005), normal glomerular filtration rate
(GFR), normocreatininemia absence of proteinuria (admissible
only microalbuminuria), age patient 45-60 years; established
disease duration EH — 12,8 years, type 2 diabetes — 3—7 years;
irregular antihypertensive drugs.

Exclusion criteria from the study: presence of comorbidity
in patients with EH and DM2 (acute coronary syndrome,
myocardial infarction, arrhythmias and conduction, rheumatic
heart disease, systemic connective tissue diseases, cancer
diseases, symptomatic hypertension, thyroid disease, acute
inflammation), type 1 diabetes; EH stage III, grade 3, CHF
M-IV FC, type 2 diabetes in mild and severe forms of
compensation and decompensation phases; insulin therapy in

patients with type 2 diabetes; obesity II-1II degrees, reduced
GFR, proteinuria; age of the patients less than 45 and more than
60 years; echonegativity; refusal of patients from the study.

Working with patients, involved in the study, using standard
biochemical methods we defined glucose concentration of venous
blood glucose, glycosylated hemoglobin (HbAlc), insulin,
total cholesterol, triglycerides, high density cholesterol (HDL
cholesterol) and low density cholesterol (LDL cholesterol). IR
was assessed by HOMA index (HOMA-IR). Levels of oxidative
stress indicators - malondialdehyde (MDA) and diene conjugates
(DC), and antioxidant protection - superoxide dismutase (SOD)
and catalase superoxide dismutase (SOD) and catalase were
studied with spectrophotometric methods.

Ultrasound examinations were performed on cardiac
ultrasound scanner («<ULTIMA RA» firm «KRADMIR», Ukraine)
in one-, two-dimensional and Doppler modes with color mapping
by conventional methods. For the study of endothelial function
determination of the degree endothelium-dependent vasodilation
(EDVD) in reactive hyperemia was conducted in all patients.
Investigations were carried out broadband linear transducer
5-12 MHz Doppler color mapping with three on the left and
right brachial artery in 15-minute intervals between samples by
the method of Celermajer D.S. in modification Ivanova O.V.
Normally, the maximum vasodilation of the brachial artery
have to exceed 10% of the original diameter. Simultaneously,
we measured the of the intima-media thickness (IMT) of the
carotid artery (CA 2 cm proximal to the bifurcation of the
common carotid artery. Pulse wave velocity (PWV) by the CA
was determined W-Track- method (method of phase tracking,
patented scanner manufacturers).

Prol2Ala polymorphism of PPARy2 was assessed by
molecular genetic method. We have identified three genotypes
of PPARY2 by Prol2Ala polymorphism (Pro/Pro, Pro/Ala and
Ala/Ala). The distribution of allele frequencies corresponded to
the Hardy-Weinberg law.

Statistical data processing was performed using the software
package «Statistics for Windows» 6.0.

Results and their discussion.

It was determined that in all study groups the dominating
factor belonged to the patients with Pro allele in the absence of
significant differences between the groups (Figure 1).
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Figure 1 The distribution of PPARY2 alleles and genotypes in the patients

According to other researchers the similar distribution The patients of main group with Prol2Ala/Alal2Ala
of genotypes of PPARYy2 it is generally typical for European genotype had significantly (p<0,01) lower values of IMT and
population [6, 8, 9]. PWYV in the carotid artery and significantly (p<0,001) higher

degree of EDVD than in genotype Pro/Pro (Figure 2).
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Figure 2 The indicators of vascular remodeling in the patients of main group
Note: * — statistically significant differences between genotypes Prol12Ala/Alal2Ala and Pro/Pro in the main group.

The patients with Prol2Ala/Alal2Ala genotype had antioxidant protection - SOD and catalase than in genotype Pro/
significantly lower values of oxidative stress indicators - Pro (Table 1).
MDA and DC; and significantly higher levels of indicators of

Table 1
The indicators of oxidative stress and antioxidant protection in the patients of the main group
Indices genotype Pro12Ala/Alal2Ala genotype Pro/Pro
MDA, nmol/l 37,41 £0,14 39,02 £0,07*
DC, nmol/l 36,75+ 0,21 38,67 £0,14*
SOD, U/mg Hb min 43,08 £0,11 39,92 £ 0,05*
Catalase, U/mg Hb min 0,114 + 0,001 0,110+ 0,001%*

Note: * — gtatistically significant differences between genotypes Prol12Ala/Alal2Ala and Pro/Pro in the main group.

It was determined that metabolic disorders were less
pronounced in patients with genotype Pro12Ala/Alal2Ala, what

was confirmed by lower levels of total cholesterol, glucose,

HbAlc, insulin, less pronounced insulin resistance and higher
levels of high-density lipoproteins (p<0,001) (Figure 2).
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Figure 3 The severity of metabolic disorders in the patients of the main group
Note: * — statistically significant differences between genotypes Prol12Ala/Alal2Ala and Pro/Pro in the main group.

The main features for genotype Prol2Ala/Alal2Ala were (LV) and myocardial mass index (MMI) LV than for Pro/Pro
significantly lower blood pressure, smaller sizes of left ventricle genotype (Figure 4).
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Figure 4 Hemodynamic and echocardiographic indices in the patients of the main group
Note: * — statistically significant differences between genotypes Prol2Ala/Alal2Ala and Pro/Pro in the main group.
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Conclusions

1.  The genetic polymorphism PPARy2 affected the
severity of heart remodeling and vascular atherosclerotic
processes, the level of blood pressure with comorbidity of EH
and DM2 in Ukrainian population of patients.

2. Prol2Ala/Alal2Ala genotype can be considered as a
protective polymorphism at specified comorbidity.
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