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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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o0ecIeYrnBaoIINX OYUCTKY OT MaTOr€HOB. DTOT MEXaHHU3M MO-
XKET HapyIJ_laTbCﬂ npu 111/1c6anche BEIr€TaTUBHBIX pe(bnelccos H
HEeWpONenTuI0B, KOTOPhId pa3BUBACTCA Yy A€TeH C CHHAPOMOM
BepTeOpobasmsipHoii aprepuanbhoii cuctembl (CBBAC).

Lenp uccnenoBanus - onpeneneHne HeHPOreHHOro odecre-
YEHMsI [AaTOTeHe3a PEeKYPPEHTHBIX OPOHXHUTOB y JAETEH C CHH-
JIPOMOM BepTeOpPOOA3UIIIPHOIN apTepHaIbHOM CUCTEMBI IIyTEM
H3y‘{eHI/I$[ CBIBOPOTOYHOT'O COACPIKaHUA BELICCTB, BIMUAIOLIUX
Ha CEKPETOPHO-3BAKyaTOPHYIO (YHKIHIO OpPOHXOB M aKTHUB-
HOCTb BOCHAJIMTEIIBHOTO Ipolecca - cyocranius P, BazoakTus-
HBI MHTECTUHAJIBHBIN MENTH]I U SHAOTENINH-1.

O6cnenosano 90 neteit B Bozpacte ot 7 1o 11 set, chopmu-
posano 3 rpynmns! Habmonenus: [ rpynma — getu ¢ Pb u CBBAC
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(n=30); II rpynma — netu ¢ CBBAC 6e3 Pb (n=30); III rpymnma
— netu ¢ Pb 6e3 CBBAC (n=30).

B I rpynne B cpaBnenuu co II u Il ormewanock yBenuyenue
KOJIMYECTBA )leTeﬁ C BBICOKUM CblBOpOTOLIHbIM conepmaHMeM
cyocrannuu P - Ha 66,7% u 50,0%, cootBeTcTBeHHO (p<0,05) 1
u sHpoTenuHa-1 - Ha 23,3% u 40,0%, coorBercTBeHHO (p<0,05),
HU3KUM CO}lep)KaHl/leM BAa30aKTHUBHOI'0O MHTCCTHUHAJIBHOI'O IICII-
Tuaa - Ha 46,7% u 23,4%, coorBercTBeHHO (p<0,05).

Taxkum 00pa3zom, cleayeT 3akJIuuThb, 4To y nereil ¢ Pb
u CBBAC ocHOBOIl TsXeJoro TeueHus OpOHXUTA SIBISETCS
qucOasaHc CHIBOPOTOYHOTO YPOBHS HPOBOCHAIUTENBHOM
Cy6CTaHLll/IPI P, BAa30aKTUBHOI'O HHTCCTUHAJIBHOTO IICNITUAA U
SHAO0TEJIMHA- 1.
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PLASMA microRNA-133a LEVEL IN PATIENTS WITH ESSENTIAL ARTERIAL HYPERTENSION

'Koval S., ! Snihurska 1., ' Yushko K., >Lytvynova O., * Berezin A.

!Government Institution “L.T. Malaya Therapy National Institute of the National Academy of Medical Science of Ukraine”,
Department of Arterial Hypertension and Prevention of Its Complications, Kharkiv; *National University of Pharmacy,
Department of Laboratory Diagnostics, Kharkiv; 3State Medical University of Zaporozhye, Internal Medicine Department, Ukraine

Essential arterial hypertension (EAH) is not only one of the
most common cardiovascular (CV) diseases, but also a risk fac-
tor for a large number of other CV diseases, as well as cerebro-
vascular diseases and kidney diseases [8,9].
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EAH causes damage to a number of vital organs such as a
heart, vessels, kidneys, brain and retina [3,8]. The damage of
these organs remains asymptomatic for a long time and is de-
fined by the term «asymptomatic hypertension-mediated organ
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damage» (HMOD [8]). The main HMOD includes: increased
arterial stiffening; left ventricular hypertrophy (LVH); micro-
albuminuria, or elevated albumin—creatinine ratio; moderate or
severe chronic kidney diseases (CKD) and advanced retinopathy
[8,30,32]. Over time with not effective enough therapy asymp-
tomatic HMOD transforms into established CV (cerebrovascular
disease (ischemic stroke, cerebral hemorrhage, transient isch-
emic attack (TIA), coronary artery disease (CAD) (myocardial
infarction, angina, myocardial revascularization), atheromatous
plaque, heart failure, peripheral artery disease, atrial fibrillation)
or renal disease [3,8]. It is development of these established CV
or renal diseases that determines that EH is the leading cause
all-cause mortality, premature death and disability-adjusted life
years in Europe [2,25].

The main mechanisms of pathogenesis of EAH include the
following: neural mechanisms (resetting of the baroreceptors,
increase efferent sympathetic nerve activity to the heart, vascu-
lature and kidney, which increase heart rate, systemic and renal
vasoconstriction, vascular and heart hypertrophy, renin release
and enhance renal sodium and water reabsorbtion) [13,27]; renal
mechanisms ( acquired or inherited defect in the kidneys’ abil-
ity to excrete the excessive sodium load with resetting of the
pressure-natriuresis curve, which prevents the return of blood
pressure to normal) [37]; vascular mechanisms (endothelial
cell dysfunction with impaired release of endothelium-derives
relaxing factors (e.g., nitric oxide) and enhanced release of
endothelium-derived constricting, proinflammatory, prothrom-
botic and growth factors, violation of processes of angiogenesis
and arteriogenesis, vascular remodeling) [12,15,21]; metabolic
mechanisms (dyslipidaemia, oxidative stress, insulin resistance)
[4,31]; hormonal mechanisms (first of all activation of renin-an-
giotensin-aldosterone system, which plays one of the main roles
in the development of endothelial cell dysfunction, vascular and
heart remodeling and hypertensive end-organ damage) [15,37].
All the mechanisms described lead to the progression of EH.

In recent years, much attention in the study of the pathogen-
esis of EAH and its complications has been paid to molecular
genetic studies. To date, the results of studying the gene poly-
morphism of a number of powerful factors that regulate vascular
tone, inflammation, hypertrophy and fibrosis of the myocardium
and remodeling of the vascular wall have been published [29].
At the same time, in addition to genetic variations associated
with the primary changes in DNA molecules, an important rea-
son for the development and progression of a number of CV dis-
eases are epigenetic factors regulating gene expression, which
include microRNAs (miRs) [1,39].

MiRs are small, non-coding RNA molecules 18-25 nucleo-
tides in length which bind to the potential target gene site in
the 3’ untranslated region of specific target messenger RNA
(mRNA) and act as posttranscriptional regulators of gene ex-
pression [34].

According to current studies, miRs play a significant role in
the pathogenesis of EAH [17,22,41]. When studying the patho-
genesis of EAH and HMOD, the miRs -133 family and, first
of all, miR-133a are of particular interest [20,24]. MiR-133a is
specific for muscle tissue, mainly expressed in cardiomyocytes,
vascular smooth muscle cells, in skeletal muscle, is important in
regulating the growth, differentiation and proliferation of these
cells [14,24]. MiR-133a is also involved in the regulation of
endothelial function and angiogenesis, apoptosis of endothelial
and vascular smooth muscle cells [28]. In recent years, the role
of miP-133a in the mechanisms of regression of hypertrophy
and myocardial fibrosis has been discussed [10,26].

© GMN

The aim of research was investigation of the plasma miR-
133a level in patients with EAH.

Material and methods. 45 patients with EAH, 27 (60%) male
and 18 (40%) female, at the average age (52,14+7,25) years were
enrolled to the study. Control group consisted of 21 healthy persons
comparable of age and sex (12 (57%) male and 9 (43%) female, at
the average age (44,14+3,17) years. Examination was carried out in
the department of hypertension and kidney disease of Government
institution “L.T. Malaya Therapy National Institute of the National
Academy of medical science of Ukraine”.

Research was performed due to Helsinki Declaration; the
protocol was approved by local ethics committee of Government
institution “L.T. Malaya Therapy National Institute of the Na-
tional Academy of medical science of Ukraine” (Protocol Ne§,
29.08.2016). Informed consent was obtained from each patient.

Among the examined patients, 20 (44%) patients had grade
2 EAH, 25 (56%) - grade 3. Overweight was diagnosed in 24
(53%) patients. Dyslipidemia was diagnosed in 33 (73%) pa-
tients. Pre-diabetes (impaired fasting glucose (IFG) and/or im-
paired glucose tolerance (IGT) was diagnosed in 6 (13%) pa-
tients. Asymptomatic hyperuricemia (HUE) was detected in 13
(29%) patients.

The following HMODs were diagnosed: increased arterial stiff-
ness - in 12 (27%) patients, LVH - in 25 (55%), the presence of
atheromatous plaque on imaging - in 18 (40%) patients, microalbu-
minuria - in 7 (15%), moderate CKD in - 10 (22%) patients.

Established CV diseases were detected in 16 (24%) patients, of
which in 5 (11%) patients were identified stable coronary artery
disease (SCAD) (stable angina, Class I (Canadian Cardiovascular
Society Classification) and 8 (18%) - chronic heart failure (CHF)
NYHA (Class I) with preserved ejection fraction (HFpEF).

The examination did not include patients with secondary hyper-
tension, acute CV diseases, stable angina, above class II (according
to the Canadian Cardiovascular Society Classification), CHF with
mid-range (HFmrEF) and reduced ejection fraction (HFrEF) and
with HFpEF with NYHA Class II and higher, obesity, diabetes mel-
litus, as well as patients suffering from acute or chronic inflammato-
ry processes, chronic kidney diseases, clinically expressed diseases
of the liver, endocrine organs and blood.

Patients underwent generally accepted clinical, laboratory
and instrumental testing. The determination of serum lipid lev-
els was carried out by an enzymatic method using the analyzer
“Humareazer 2106-1709” (Germany). Blood glucose, creati-
nine, urea, and uric acid levels were determined by the enzyme
method using the analyzer «Humareazer 2000» (Germany).

The morphological and functional parameters of the heart were
studied using the standard echocardiographic method in the B and
M modes using the «Aloka SSD 280 LS» ultrasound complex (Ja-
pan). The mass of the myocardium of the left ventricle (MMLV)
and the MMLYV index (LVMI) were calculated by the formula of the
American Society of Echocardiography [8,23].

The presence of atheromatous plaque was detected by ultra-
sound of common carotid arteries with color Doppler blood flow
mapping using an ultrasound scanner “LOGIQ 5” (CILIA) [8].

The classification of EAH was carried out according to the
degree of increase in office blood pressure (BP) (EAH of 1 de-
gree was diagnosed with systolic BP 140-159 mmHg and/or
diastolic BP 90-99 mmHg, Grade 2 - with systolic BP 160-179
mmHg and/or diastolic BP 100-109 mmHg) in accordance with
the 2018 ESC/ESH recommendations [8].

The following criteria were used to identify the main risk fac-
tors. Overweight was diagnosed at body mass index (BMI) >25
kg/m? (height?) and <30 kg/m? (height?) [38].
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Dyslipidaemia was diagnosed by revealing elevated levels of
total cholesterol (TC) (>4.5 mmol/l) or low-density lipoprotein-
cholesterol (LDL-C) (>2.5 mmol/L - for high-risk patients and
>1.8 mmol/L - for very high-risk patients) [6]. IFG was diag-
nosed when fasting plasma glucose was 5.6-6.9 mmol/L, IGT
- when fasting plasma glucose was <7.0 mmol/L and 2-h post-
load plasma glucose was 7.8—11.0 mmol/L [ 3].

Asymptomatic HUE was recorded with an increase in blood
uric acid levels of more than 360 pmol/L (as recommended by
the European League against Rheumatism) [36].

HMODs were diagnosed based on the following criteria: in-
creased arterial stiffness - when pulse pressure was >60 mmHg
[8], LVH (according to echocardiography) - when LVMI was:
men >50 g/m*’; women >47 g/m?’ (height in m>”) ( in over-
weight patients), or LVMI/body surface area (BSA) g/m?* >115
(men) and >95 (women) (in normal-weight patients) [8]; the
presence of atheromatous plaque was identified by the carotid
intima media thickness (CIMT) >1.5 mm, or by a focal increase
in thickness of 0.5 mm or 50% of the surrounding carotid IMT
value [8]; microalbuminuria - when urine albuminurine was
30-300 mg/24 h [8]; moderate CKD - when eGFR was >30-59
mL/min/1.73 m> BSA[8,18].

Established CV disease was also diagnosed in accordance
with the recommendations of the ESH/ESC: SCAD (stable
angina) - in accordance with the 2013 ESC guidelines for the
management of stable coronary artery disease [5], HFpEF- in
accordance with the 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure [7].

MiR was isolated from 300 pl of plasma using “NucleoSpin
miRNA Plasma” kit (Macherey-Nagel, Germany). The miR con-
centration was determined using “Qubit 3” (Life Technologies,
USA) using the “Qubit™ microRNA” (Thermo Fisher Scientific)
reagent kit. Reverse transcription was performed using the “Tag-
Man MicroRNA Reverse Transcription Kit» (Applied Biosystems,
USA) and a specific loop primer Hsa-miR-133a (assay ID 002246,
Applied Biosystems, USA). Analysis of the miR level was per-
formed by real-time polymerase chain reaction (PCR) using the
«CFX96 Touch» (BioRad) detection system and the reagent kits
for monitoring and analyzing miR expression «TagMan microRNA
Assay» and «TagMan® Universal PCR Master Mix» (Thermo
Fisher Scientific, USA) in accordance with the manufacturens in-
structions. Small nuclear RNA U6 (U6 snRNA assay ID 001973,
Applied Biosystems, USA) was used as an endogenous control for
reverse transcription and amplification. Analysis and calculation of
the relative normalized miR level was performed using CFX Man-
ager Software (BioRad).

For the statistical processing of the results SPSS 21 soft-
ware for Windows XP was used. Statistical analyzes of the
data were performed using descriptive statistics, the Mann-
Whitney U-test, the Wilcoxon W-test, the y? test, and corre-
lation analysis. The main research data are presented in the
form of a median and interquartile range (Me [25%; 75%])
due to the fact that the distribution of signs proposed for
analysis and study differed from the normal law of distribu-
tion. Check for normality was carried out according to the
criterion of Shapiro-Wilk. Differences were considered sta-
tistically significant at p<0.05.

Results and their discussion. When studying the levels of
miR-133a in the blood plasma of patients with EAH and in the con-
trol group, the following results were obtained. It was established
that in patients with EAH level of miR-133a was significantly lower
than in practically healthy individuals in the control group (0,182
[0,102; 0,3017) vs (0,382 [0,198; 0,474]), p<0,05) (Fig. 1).
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Fig. 1. Levels of miR-133a in blood plasma in patients with
EAH and healthy individuals in the control group

In practically healthy individuals and EAH patients, the lev-
els of miR-133a in plasma did not significantly differ depending
on gender and age (p>0.05). When analyzing the levels of in
plasma miR-133a in patients with EAH depending on the degree
of increase in BP (according to office BP levels), no significant
differences were found (p>0.05). There were also no statisti-
cally significant differences (p>0.05) in the levels of miR-133a
in plasma in the subgroups of patients with EAH with or with-
out the following risk factors: a) with overweight and without
overweight, b) with and without dyslipidemia, ¢) with IFG, and/
or IGT and normal carbohydrate metabolism, d) with GUE and
with normal levels of uric acid in the blood.

In addition, there was no statistically significant difference
(p>0.05) in the level of miR-133a in plasma in the examined pa-
tients with or without HMOD such as increased arterial stiffness,
carotid atheromatous plaque, microalbuminuria and moderate
CKD, as well as established CV disease: SCAD and HFpEF.

At the same time, the analysis of miR-133a levels in plasma
in patients with EAH, depending on the presence or absence of
LVH, showed the following. It was revealed that in patients with
EAH who developed HMOD such as LVH, the level of miR-
133a in plasma (0,133 [0,099;0,184]) was significantly lower
than in patients without LVH (0,238 [0,155; 0,410]), p<0.05)
and also significantly lower than in healthy subjects in the con-
trol group (0,382 [0,198; 0,474]), p<0.05). Whereas in contrast
to patients with EAH and LVH, the level of miR-133a in plasma
of patients with EAH without LVH was not significantly differ-
ent from those in the control group (p> 0.05) (Fig. 2).

0.5 7 p<0.01
0,45
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0,35

03 p<0,05

0.25 ] _—
0,2
0,15
01 _—
0,05 0,133 0,238 0382
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Fig. 2. Levels of miR-133a in plasma in patients with EAH
depending on the presence or absence of LVH

For more detailed analysis of the relationship between plas-
ma levels of miR-133a and the clinical, hemodynamic, metabol-
ic and morpho-functional parameters studied in this work, a correla-
tion analysis was performed in patients with EAH. As a result of the
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Table. Correlation between the level of miR-133a in plasma and clinical, hemodynamic,
metabolic and morpho-functional parameters in patients with EAH

Options R p
Age, years 0,09 0,41
Weight, kg 0,06 0,61
BMI, kg/m? -0,07 0,55
Systolic BP, mmHg -0,21 0,09
Diastolic BP, mmHg -0,07 0,57
Pulse pressure, mmHg -0,16 0,20
Heart rate, beats in 1 minute 0,09 0,42
TC, mmol/L 0,08 0,51
TG, mmol/L -0,19 0,12
LDL-C, mmol/L 0,15 0,23
HDL-C, mmol/L -0,02 0,91
Fasting plasma glucose, mmol /L 0,17 0,19
Left atrial volume index, mL/m 2 0,01 0,98
LV diastolic diameter, mm +0,27 0,03
Interventricular septum thickness,mm -0,27 0,04
LV posterior wall thickness, mm -0,28 0,03
MMLYV, g 0,17 0,18
LVMI g/m 2 -0,32 0,01
E/A 0,26 0,08

R - the correlation coefficient between the level of miR-133a in plasma and clinical, hemodynamic, metabolic
and morpho-functional parameters in patients with EAH; p - statistical significance of the correlation coefficient

analysis, a number of reliable pair correlations was revealed (Table).
The most significant were the following: the plasma level of miR-
133a directly correlated with the LV diastolic diameter (R=+0,27;
p=0,03) and inversely correlated with the interventricular septum
thickness (R=-0,27; p=0,04), the LV posterior wall thickness (R=-
0,28; p=0,03) and the LVMI (R=-0,32; p=0,01).

Thus, as a result of our studies, we have found a significant
decrease in the level of miR-133a in the blood plasma of EAH
patients in comparison with practically healthy individuals in
the control group.

The results obtained are generally consistent with published
single data on the change in the level of circulating miR-133a
in the EAH.

So, in Zhang X. et al. [42] in patients with EAH, a decrease
in the level of miR-133a in serum was found in comparison with
the control group of practically healthy individuals. This work
also revealed a decrease in levels in serum and other miRs (199-
3p, 21-5p, 1-3p, 208a-3p, 423-5p, 223-3p, 122-5p) against the
background of an increase in levels in serum levels of miRs such
as 18b-5p, 20b-5h, 548c-3p and 499a-5p. The authors carried
out a mathematical analysis of the significance of the studied
miRs in the EAH revealed the greatest diagnostic significance
of the combination of the following miRs: 199a-3p, 208a-3p,
122-5p and 223-3p. That is, the level of miR-133a in the serum,
although it was reduced in these patients with EAH, was not
included in the group of the most informative miRs in terms of
diagnosing EAH. However, it should be noted that this study
was conducted in the Chinese population, which may differ sig-
nificantly in terms of expression miRs from the European.

Studies of the nature of changes in the level of circulating
miR-133a in patients with EAH from the European population

© GMN

include the work of Kontaraki J.E. et al. [20]. In this work, a
significant decrease in the level of expression of circulating
miR-133a in mononuclear blood cells in patients with EAH was
shown in comparison with that in practically healthy individuals.
In a number of other studies, the level was studied in the EAH
of circulating miR-133 as a whole as a family. So, in an earlier
work by Kontaraki J.E. et al. [19] found a significant decrease in
the expression level of miR-133 in blood cells in patients with
EAH in comparison with healthy individuals. However, if in our
study no correlation was found between the level of miR-
133a and the levels of systolic BP, diastolic BP and pulse
pressure, then in the work of Kontaraki J.E. et al. [19] shown
significant positive correlations of the expression level of
miR-133 with 24-hour ambulatory BP, mean diastolic BP
and mean pulse pressure. The simultaneous detection of a
decrease in the expression level of miR-133 in patients with
EAH and positive correlations of the expression level of this
miR with levels of BP that are elevated in the EAH is a clear
contradiction and requires further, more in-depth assess-
ments. In a study of Chinese scientists Huang Y-q. et al. [16]
a decrease in the expression level of miR-133 in blood cells
was also detected, but still at the earliest stage of EAH for-
mation- in patients with white-coat hypertension compared
also to practically healthy controls.

Another important result of our study was the discovery of
the fact that in patients with EAH with advanced LVH, the level
of miR-133a in plasma was significantly lower than in patients
with EAH without LVH. Moreover, in our work, it was found
that the level of miR-133a in the blood plasma in patients with
EAH correlated significantly with a number of echocardiograph-
ic parameters: with LV diastolic diameter (direct correlation)
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and with indicators of the interventricular septum thickness, the
LV posterior wall thickness and the LVMI (inverse correlations).

The differences in the level in plasma miR-133a in EAH pa-
tients, depending on the presence or absence of LVH, found in
our study also found isolated confirmations in the literature. So,
in the work mentioned above, Kontaraki J.E. et al. [20], con-
ducted, as mentioned above among patients of the European
population, along with significant decrease in the expression
of miR-133a in mononuclear blood cells in patients with EAH
compared with healthy individuals, the significant inverse cor-
relation was found between the level of this miR and LVMI (R
=-0.431, P<0,001). At the same time, in the work mentioned
above, Zhang X. et al. [42] serum miR-33a levels in EAH pa-
tients were not associated with the presence or absence of LVH
and did not correlate with LVMI. It is possible that the lack of re-
lationship between the level of miR-133a and LVH in this study
was also due to the fact that the patients did not belong to the
European population, but to the Chinese.

The data obtained in our work on reliable changes in the
miR-133a levels in the blood of patients with EAH and the con-
nection of these changes with the presence of LVH are quite
weighty evidence in experimental studies.

In the recent years, in studies conducted both in vivo and in
vitro, a number of effects of the miR-133 as a family and includ-
ing miR-133a have been identified, which are very important in
the regulation of physiological and pathological processes in the
CV system.

In particular, it has been shown that miR-133 plays a signifi-
cant role in the regulation of endothelial function and angiogen-
esis [ 33], in vascular smooth muscle cells differentiation, their
interaction with endothelial cells [11,35], as well as in apoptosis
of endothelial cells and vascular smooth muscle cells [40]. How-
ever, the most important function of miR-133a and in general
of the miR-133 family is its participation in the development,
differentiation of the cardiomyocytes and regulation of the pro-
cesses of hypertrophy and fibrosis of the myocardium [14,28].
In this regard, the family of miR-133 refers to the so-called
«myo-miRs» [10].

According to modern data, the miR-133 family, including
miR-133a, is considered as powerful factors that inhibit myo-
cardial hypertrophy and fibrosis, including in response to me-
chanical overload, in particular pressure overload [26,40]. At the
same time, in an experiment on salt-sensitive rats, it was found
that high-salt intake in these rats not only leads to an increase in
BP, but also to suppression of miR-133a myocardial expression,
that initiates fibrosis of animals’ myocardium [14].

Thus, the decrease in miR-133a level in plasma in patients
with EAH, especially with LVH, revealed by us indicates the
important role of the deficiency of this miR in the pathogenesis
of both EAH itself and LVH. In this regard, it is promising to
find ways to correct the reduced level of miR-133a in order to
inhibit the development and progression of EAH and LVH in
these patients.

Conclusions.

1. A significant decrease in plasma levels of miR-133a in pa-
tients with EAH compared with healthy individuals has been
established.

2. The lowest level of miR-133a in plasma has been detected
in patients with the presence of such HMOD as LVH.

3. The findings suggest that the decrease in plasma miR-133a
level in patients with EAH plays a significant role both in the
pathogenesis of this disease itself and in the mechanisms of de-
velopment of pathological remodeling of the heart.
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SUMMARY

PLASMA microRNA-133a LEVEL IN PATIENTS WITH ESSENTIAL ARTERIAL HYPERTENSION

'Koval S., ' Snihurska L., ! Yushko K., 2Lytvynova O., 3Berezin A.

!Government Institution “L.T. Malaya Therapy National Institute of the National Academy of Medical Science of Ukraine”,
Department of Arterial Hypertension and Prevention of Its Complications, Kharkiv;
’National University of Pharmacy, Department of Laboratory Diagnostics, Kharkiv,
IState Medical University of Zaporozhye, Internal Medicine Department, Ukraine

The aim of research was to investigate the plasma microRNA
(miR-133a) level in patients with essential arterial hypertension
(EAH).

A total of 45 patients with EAH 2-3 degrees aged 52.14 £8.25
years and 21 healthy individuals (control group) with compa-
rable age and sex distributions.

The following frequency of risk factors was revealed
among the examined patients: overweight (53%), dyslipidae-
mia (73%), pre-diabetes (13%), asymptomatic hyperurice-
mia (29%); hypertension-mediated organ damage: increased
arterial stiffness (27%), left ventricular hypertrophy (55%),
atherosclerotic plaque in the carotid artery (40%), microal-
buminuria (15%), moderate stage of chronic kidney disease
(22%) and cardiovascular diseases: stable ischemic heart dis-
ease (11%) and heart failure with preserved ejection fraction
of NYHA functional class I (18%).

The plasma miR-133a level was determined by polymerase
chain reaction using “CFX96 Touch” detection system (Bio-
Rad) and “TagMan microRNA Assay” and “TagMan® Uni-

versal PCR Master Mix” reagents (Thermo Fisher Scientific,
USA).

It has been established that in patients with EAH the plasma
level of miR-133a was significantly lower than in practically
healthy individuals (0,182 [0,102; 0,301] ), vs (0,382 [0,198;
0,4741]), p <0.05). It has also been revealed a significant decrease
in the level of miR-133a in the blood plasma in patients with
such organs damage as LVH (0,133 [0,099;0,184]) in compari-
son with patients without LVH (0,238 [0,155; 0,410]), p <0.05)
and also significantly lower than in healthy subjects in the con-
trol group (0,382 [0,198; 0,474]), p<0.05). There were no statis-
tically significant differences in the plasma levels of miR-133a
in the group of patients with EAH, depending on the presence
of risk factors, other organ damage and cardiovascular diseases.

The findings suggest the significant role of reducing of plasma
levels of miR-133a in the pathogenesis of hypertension itself
and in pathological remodeling of the heart.

Keywords: essential arterial hypertension, microRNA-133a,
left ventricular hypertrophy.

PE3IOME

YPOBEHbB muxpoPHK- 133a B IINIA3ME KPOBHU BOJIbHBIX
SCCEHLUAJBHOM APTEPUAJIBHOM T'MIEPTEH3UEN

Kosasn C.H., ! Cuerypckas U.A., ' FOmko K.A., 2JIurBunosa O.H., * Bepe3un A.E.

IV «Hayuonanonotil uncmumym mepanuu um. JI.T.Manoi HAMH Ykpauner», omoen apmepuaibHotl 2unepmensuu
u npoQuakmury ee ocioxcHenull, Xapvkos; *Hayuonaivnulii papmayeemuyeckuil yHugepcumen,
Kagheopa rabopamopnoii duaznocmuku, Xapokos; *3anoposcckuii 20¢y0apcmeennplil MEOUYUHCKUU YHUGEPCUMEeN,
Kagheopa eHympennei meouyurul, Ykpaura

Lenpro Mccite1oBaHNUS SIBIIIOCH N3y4eHne ypoBHSI MUKpoPHK-
133a B m1a3Me KpoBU OOJBHBIX SCCEHINATBHON apTepHaIbHOM
TUIepTeH3HeH.

OO6cnenoBaHbl OONBHBIE ACCEHIMANBEHON apTepHalbHONW TH-
neprersueit (DAD) II-1II cremenn B Bo3pacte 52,14+7,25 ner
(n=45) 1 TmpaKTHYeCKH 310poBHIe JHIa (n=21) - KOHTPOILHAS
TpyIIa, COIOCTaBMMasl 1o 1oy 1 Bo3pacty. Cpenu obcieno-
BaHHBIX OOJBHBIX BBISBIEHBI Cleqylomue (akTopsl pHcKa:
n30BITOYHAS Macca Tena - 52%, qucnunuaemust - 73%, npen-
naber - 13%, acumnromarndeckas runepypukemus - 29%; rmo-
paXKeHHsI OPraHOB, O0YCIIOBIICHHEIE THIIEPTEH3HECH: MOBHIIICHHAS
apTepraIbHast JKeCTKOCTB - 27%, THIIepTPOQHS JICBOTO KETyIoIKa
(TTIK) - 55%, arepockiepoTideckast ONsIIKa B COHHON apTepuH
- 40%, MuxpoansOymuHypust - 15%, yMepeHHas CTa sl XpOHHIe-
CKOH O0e3HM ToUeK - 22% U CepaeUHO-COCYUCTBIC 3a00IeBaHUS
- crabniibHas UIeMudecKast 0one3Hs cepaua - 11% u cepaednas
HEOCTATOYHOCTh C COXpAaHeHHOH (pakimeit BeiOpoca I dyHkmmo-
HanbHOro kiacca no NYHA - 18%.

VYposens MukpoPHK-133a B mna3Me KpoBU OIpenessiid Me-
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TOAOM MOJIMMEPA3HOU LENHOU PEeaKUH ¢ IOMOIIBI0 CHCTEMbI
nerexnun “CFX96 Touch” (BioRad) m nHa®opoB peareHTOB
“TagMan microRNA Assay” n “TagMan® Universal PCR
Master Mix” (Thermo Fisher Scientific, CILIA).

YeranosieHo, uTo y 6ombHBIX DAT ypoBens MukpoPHK-133a
JIOCTOBEPHO HMIKE, YeM y IPAKTUYECKH 310pOBbIX JuLl - 0,182
[0,102; 0,301] mpotus 0,382 [0,198; 0,474] (p<0,05). O6Hapy-
JKEHO TaKKe JIOCTOBepHOe cHIbkeHue ypoBHs MUKpoPHK-133a
B IIa3Me KPOBH Y OOJNBHBIX ¢ TAKUM TOPa’KEHUEM OPTaHOB, KaK
TJI2K (0,133 [0,099; 0,184]) B cpaBrernu ¢ 6onpHbIMHI Oe3 TTDK
(0,238 [0,155; 0,410]), p<0,05) 1 mpaKTUUECKH 31OPOBBIMH JIH-
mamu KoHTponbHO# rpymmsl (0,382 [0,198; 0,474]), p<0.05).
CraTucTU4ecKky 3HaYMMBIX pas3auuuil B ypoBHAX MUKpoPHK-
133a B rpymme 60imbHBIX DAL B 3aBUCHMOCTH OT HAJMYUS W3-
YUYeHHBIX (paKkTopoB prcka, kpome [TIK, He BBIsSBICHO.

[lonydeHHble TaHHBIE CBHIETEIBCTBYIOT O 3HAYMMOU PO
cHmkeHns ypoHst MUKpoPHK-133a B rutasme kpoBH y O0IBEHBIX
DAL, Kak B IaTOreHe3e caMoi rUMepTeHs3uy, Tak U MaTojIorude-
CKOT'0 PEMOZCIUPOBAHUS CepALa.
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MONITORING OF HEMORHEOLOGICAL PARAMETERS IN PATIENTS
WITH ATRIAL FIBRILLATION (INITIAL DATA)

13Gotsadze M., 'Narsia N., 2Momtselidze N., 2Mantskava M.

Thilisi State Medical University; °I. Beritashvili Center of Experimental Biomedicine, 3St. Lazare Clinic, Thilisi, Georgia

Atrial fibrillation is the most common disease among the
well-known arrhythmias of the heart. According to the World
Health Organization the morbidity of atrial fibrillations is 1-2%
of the general population. Population of the Georgia is 3.7 Mil-
lion. 36000 out of them are diagnosed with Atrial Fibrillation.
Therefore, 1% of Georgia’s population is diagnosed with atrial
fibrillation. Which is extremely high number due to the sever-
ity of the disease. The disease is characterized by age factors,
which causes difficulty of the disease: the risk of development
of the disease in men older than 40 is 26% and in women older
than 40 is 23%.8% of the people who are older than 80 are di-
agnosed with atrial fibrillation. It’s important to say that lately,
atrial fibrillation is more frequent in youth. Rhythm disorders
are characterized by high disability, premature mortality. Often
the risk of developing congestive heart failure is increased. Also,
an arrhythmia often causes stroke. The clinical feature and com-
plications of stroke caused by atrial fibrillation are more severe
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than in other major cases. It is difficult to manage these patients.
Although atrial fibrillation does not belong to the life-threaten-
ing group of rthythm disorders, the comparative risk of mortality
in patients with a cardiological profile increases independently.
There are many hypotheses to explain pathogenesis of Atrial Fi-
brillation. All the hypothesis are based on mechanisms out of
the local points and micro waves (In whole or in part). None
of them consider the role of hemodynamics and hemorheology
in the formation of atrial fibrillation (2016 ESC Guidelines for
the management of atrial fibrillation developed in collaboration
with EACTS; 2014 AHA/ACC/HRS Guideline for the Man-
agement of Patients with Atrial Fibrillation. A Report of the
American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and the Heart Rhythm So-
ciety). But, the percentage of this disease isn’t reducing, it still
increases. That’s why, it is very important to create new innova-
tive methods. It will reduce number of patients diagnosed with
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