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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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обеспечивающих очистку от патогенов. Этот механизм мо-
жет нарушаться при дисбалансе вегетативных рефлексов и 
нейропептидов, который развивается у детей с синдромом 
вертебробазилярной артериальной системы (СВБАС). 

Цель исследования - определение нейрогенного обеспе-
чения патогенеза рекуррентных бронхитов у детей с син-
дромом вертебробазилярной артериальной системы путем 
изучения сывороточного содержания веществ, влияющих 
на секреторно-эвакуаторную функцию бронхов и актив-
ность воспалительного процесса - субстанция Р, вазоактив-
ный интестинальный пептид и эндотелин-1.

Обследовано 90 детей в возрасте от 7 до 11 лет, сформи-
ровано 3 группы наблюдения: I группа – дети с РБ и СВБАС 

(n=30); II группа – дети с СВБАС без РБ (n=30); III группа 
– дети с РБ без СВБАС (n=30). 

В I группе в сравнении со II и III отмечалось увеличение 
количества детей с высоким сывороточным содержанием 
субстанции Р - на 66,7% и 50,0%, соответственно (p<0,05) и 
и эндотелина-1 - на 23,3% и 40,0%, соответственно (p<0,05), 
низким содержанием вазоактивного интестинального пеп-
тида - на 46,7% и 23,4%, соответственно (p<0,05). 

Таким образом, следует заключить, что у детей с РБ 
и СВБАС основой тяжелого течения бронхита является 
дисбаланс сывороточного уровня провоспалительной 
субстанции Р, вазоактивного интестинального пептида и 
эндотелина-1.

reziume

P substanciis, endoTelin-1 da vazoaqtiuri intenstinaluri peptidis Semcveloba 
rekurentuli bronqitiT da vertebrobaziluri ukmarisobiT baSvebis sisxlis SratSi 

t.sluckaia, l.ovCarenko, a.vertegeli, a.kraiJevi, i. samoxini

saxelmwifo dawesebuleba “ukrainis jandacvis saministros 
zaporoJies dilpomisSemdgomi ganaTlebis samedicino akademia”, ukraina 

rekurentuli bronqitebis (rb) mimdinareoba 
ganpirobebulia bronqebis sekretorul-evakua-
toruli meqanizmebiT, romlebic uzrunvelyofs 
paTogenebisagan gawmendas. aRniSnuli meqanizme-
bi SeiZleba daziandes vegetaturi refleqsebis 
da neiropeptidebis disbalansis dros, romelic 
viTardeba bavSvebSi vertebrobaziluri arteri-
uli sistemis sindromis (vass) pirobebSi.
kvlevis mizans warmoadgenda rekurentuli 

bronqitebis paTogenezis neirogenuli uzrunve-
lyofis Seswavla bavSvebSi vertebrobaziluri 
arteriuli sistemis sindromiT im nivTierebaTa 
Sratovani Semcvelobis gansazRvriT, romle-
bic zegavlenas axsenen bronqebis sekretorul-
evakuatorul funqciaze da anTebiTi procesis 
aqtivobaze - P substancia, endoTelin-1 da va-
zoaqtiuri intenstinaluri peptidi. 
dakvirveba mimdianareobda 7-11 wlis 90 bavSvze, 

romlebic gayofili iyo jgufad: I  jgufi – bavS-
vebi rb-iT da vass-iT (n=30); II  jgufi – bavSvebi 
vass-iT rb-is gareSe (n=30); I I I jgufi – bavSvebi 
rb-iT vass-s gareSe (n=30). 
Catarebuli kvlevis Sedegad dadgenilia, rom 

I  jgufSi SedarebiT II  da III  jgufebTan aRi-
niSna bavSvebis ricxvis mateba maRali Sratovani 
Semcvelobis P substanciiT - 66,7% da 50%, Sesa-
bamisad (p<0,05), endoTelin-1 - 23,2% da 40%, Sesa-
bamisad (p<0,05) da vazoaqtiuri intenstinaluri 
peptidis dabali SemcvelobiT - 46,7% da 23,4%, Se-
sabamisad (p<0,05). yovelive zemoaRniSnulis gaT-
valiswinebiT avtorebs gamotanili aqvT daskvna, 
rom bavSvebSi rb-iT da vass-iT bronqitis mZime 
mimdinareobis mizezs warmoadgens anTebismieri 
P substanciis, endoTelin-1-is da vazoaqtiuri in-
tenstinaluri peptidis Sratismieri donis dis-
balansi. 

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

1 Koval S., 1 Snihurska I., 1 Yushko K., 2 Lytvynova O., 3 Berezin A.

1Government 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; 2National 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]. 

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]. 

 The aim of research was investigation of the plasma miR-
133а 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 №8, 
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 MMLV 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” (США) [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/m2 (height2) and <30 kg/m2 (height2) [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 µmol/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/m2,7; women >47 g/m2,7 (height in m2,7) ( in over-
weight patients), or LVMI/body surface area (BSA) g/m2 >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 m2 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 μl 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 “Taq-
Man MiсroRNA Reverse Transcription Kit» (Applied Biosystems, 
USA) and a specific loop primer Нsa-miR-133а (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 «TaqMan microRNA 
Assay» and «TaqMan® Universal PCR Master Mix» (Thermo 
Fisher Scientific, USA) in accordance with the manufacturer›s 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 χ² 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; 0,301]) vs (0,382 [0,198; 0,474]), p<0,05) (Fig. 1).

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, c) 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 
EAН 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).

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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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; 
р=0,03) and inversely correlated with the interventricular septum 
thickness (R=-0,27; р=0,04), the LV posterior wall thickness (R=-
0,28; р=0,03) and the LVMI (R=-0,32; р=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 

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) 

Table. Correlation between the level of miR-133a in plasma and clinical, hemodynamic, 
metabolic and morpho-functional parameters in patients with EAН

Options R p
Age, years 0,09 0,41
Weight, kg 0,06 0,61
BMI, kg/m2 -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

MMLV, g -0,17 0,18
LVMI g/m 2 -0,32 0,01

Е/А 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
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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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The aim of research was to investigate the plasma microRNA 
(miR-133а) 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 “TaqMan microRNA Assay” and “TaqMan® Uni-

SUMMARY

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

1 Koval S., 1 Snihurska I., 1 Yushko K., 2 Lytvynova O.,  3 Berezin A.
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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; 
0,474]), 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. 
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Целью исследования явилось изучение уровня микроРНК-
133a в плазме крови больных эcсенциальной артериальной 
гипертензией.

Обследованы больные эcсенциальной артериальной ги-
пертензией (ЭАГ) II-III степени в возрасте 52,14±7,25 лет 
(n=45) и практически здоровые лица (n=21) - контрольная 
группа, сопоставимая по полу и возрасту. Среди обследо-
ванных больных выявлены следующие факторы риска: 
избыточная масса тела - 52%, дислипидемия - 73%, пред-
диабет - 13%, асимптоматическая гиперурикемия - 29%; по-
ражения органов, обусловленные гипертензией: повышенная 
артериальная жесткость - 27%, гипертрофия левого желудочка  
(ГЛЖ) - 55%, атеросклеротическая бляшка в сонной артерии 
- 40%, микроальбуминурия - 15%, умеренная стадия хрониче-
ской болезни почек - 22% и сердечно-сосудистые заболевания 
- стабильная ишемическая болезнь сердца - 11% и сердечная 
недостаточность с сохраненной фракцией выброса І функцио-
нального класса по NYHA - 18%. 

Уровень микроРНК-133a в плазме крови определяли ме-

тодом полимеразной цепной реакции с помощью системы 
детекции “CFX96 Touch” (BioRad) и наборов реагентов 
“TaqMan microRNA Assay” и “TaqMan® Universal PCR 
Master Mix” (Thermo Fisher Scientific, США).

Установлено, что у больных ЭАГ уровень микроРНК-133а 
достоверно ниже, чем у практически здоровых лиц - 0,182 
[0,102; 0,301] против 0,382 [0,198; 0,474] (p<0,05). Обнару-
жено также достоверное снижение уровня микроРНК-133а 
в плазме крови у больных с таким поражением органов, как 
ГЛЖ (0,133 [0,099; 0,184]) в сравнении с больными без ГЛЖ 
(0,238 [0,155; 0,410]), p<0,05) и практически здоровыми ли-
цами контрольной группы (0,382 [0,198; 0,474]), p<0.05). 
Статистически значимых различий в уровнях микроРНК-
133а в группе больных ЭАГ в зависимости от наличия из-
ученных факторов риска, кроме ГЛЖ, не выявлено.

Полученные данные свидетельствуют о значимой роли 
снижения уровня микроРНК-133a в плазме крови у больных 
ЭАГ, как в патогенезе самой гипертензии, так и патологиче-
ского ремоделирования сердца. 
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mikrornm-133a-s done esenciuri arteriuli hiper-
tenziiT daavadebulTa sisxlis plazmaSi

1s.kovali, 1i.snegurskaia, 1k.iuSko, 2o.litvinova, 
3a.berezini

1l.malois sax. Terapiis erovnuli instituti, 
arteriuli hipertenziis da misi garTulebebis 
profilaqtikis ganyofileba, xarkovi; 2erovnuli 
farmacevtuli universiteti, laboratoriuli 
diagnostikis kaTedra; 3zaporoJies saxelmwifo 
samedicino universiteti, Sinagani medicinis ka-
Tedra, ukraina

kvlevis mizans warmoadgenda mikrornm-133a-s 
donis Seswavla esenciuri arteriuli hiperten-
ziiT daavadebulTa sisxlis plazmaSi.
gamokvleulia II-III  xarisxis arteriuli hiper-

tenziiT daavadebuli 52,14±7,25 wlis asakis paci-
entebi (n=45) da Sesabamisi asakis da sqesis sakon-
trolo jgufi - praqtikulad janmrTeli pirebi 
(n=21). 
gamokvleulTa Soris gamovlenilia Semdegi 

riskis faqtorebi: Warbi wona - 52%) dislipide-
mia - 73%, prediabeti - 13%, asimptomuri hiper-
urikemia - 29%; organoTa dazianeba, gamowveuli 
hipertenziiT: marcxena parkuWis hipertrofia 
- 55%, aTerosklerozuli folaqi saZile arte-
riaSi - 40%, mikroalbuminuria - 15%, Tirkmlis 
qronikuli daavadebis zomieri stadia - 22% da 

gul-sisxlZarRvTa daavadebebi – gulis stabi-
luri iSemiuri daavadeba - 11% da I  funqciuri 
klasis (NYHA-s mixedviT) gulis ukmarisoba gan-
devnis fraqciis SenaxviT - 28%.
mikrornm-133a-s done sisxlis plazmaSi gani-

sazRvra polimerazuli jaWvuri reaqciis meTo-
diT deteqciis sistemiT “CFX96 Touch” (BioRad) da 
reagentebis nakrebiT “TaqMan microRNA Assay” da 
«TaqMan® Universal PCR Master Mix” (Thermo Fisher Scientific, 
aSS).
dadgenilia, rom esenciuri arteriuli hiper-

tenziiT daavadebulebSi mikrornm-133a sarwmunod 
naklebia, vidre praqtikulad janmrTel pirebSi 
(0,182 [0,102; 0,301]), versus (0,382 [0,198; 0,474]), p<0,05). 
aseve, dadgenilia mikrornm-133a-s donis sarwmuno 
daqveiTeba pacientebSi organoebis iseTi daziane-
bebiT, rogoricaa marcxena parkuWis hipertrofia 
(0,133 [0,099; 0,184]), am ukanasknelis gareSe pacien-
tebTan (0,238 [0,155; 0,410]), p<0,05) da sakontrolo 
jgufis praqtikulad janmrTel pirebTan (0,382 
[0,198; 0,474]), p<0.05) SedarebiT; mikrornm-133a-s do-
nis statistikurad sarwmuno gansxvavebani esen-
ciuri arteriuli hipertenziiT daavadebulebSi 
Seswavlil sxva riskis faqtorebTan damokidebu-
lebiT (garda marcxena parkuWis hipertrofiisa) 
gamovlenili ar aris.
miRebuli Sedegebi miuTiTebs esenciuri ar-

teriuli hipertenziiT daavadebulTa sisxlis 
plazmaSi mikrornm-133a-s donis Semcirebis mniS-
vnelovan rolze rogorc sakuTriv hipertenziis, 
aseve, gulis paTologiuri remodelirebis paTo-
genezSi.

MONITORING OF HEMORHEOLOGICAL PARAMETERS IN PATIENTS 
WITH ATRIAL FIBRILLATION (INITIAL DATA)

1,3Gotsadze M., 1Narsia N., 2Momtselidze N., 2Mantskava M.

1Tbilisi State Medical University; 2I. Beritashvili Center of Experimental Biomedicine; 3St. Lazare Clinic, Tbilisi, 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 

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 rhythm 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 


