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kuwky y xireit 6e3 INIIOP Gynu nommpeHicTs HE3HAYHUX Ta
6escumnroMuarx Gopm (29,0%) 3 BHABICHHSAM IEPIIHX
KIIHIYHUX O3HAK 3aXBOPIOBAaHHSA y BHUIIAl YCKJIAJHEHb
(LUTYHKOBO-KHMIIIKOBAa ~ KpOBOTEYa,  PyOLIEBO-BHpa3KoBa
nedopmamiss mBanamustunanoi kumku) (8,1%). Taka x
KapTuHa crocrepiranacs 1 y aiteit 3 IIIIOP, mpore gactora
yCKIaJHeHb y HHX Oyna 3HauHO Bumiono (14,7%) mpu
Oinpiriii  tpusanocti  (73,0%) Ta TDKKOCTI  (53,8%)
3aXBOPIOBaHHs TOPiBHAHO 3 46,6%Ta 16,7%Yy maiieHTiB
6e3 TITIOP. OcHOBHMMH KOMIUIEKCHHUMH ICHXOJIOTIYHHMH
mapkepamu po3sutky IICII y niteit 3 ta 6e3 IIIIOP 6ynu
BUCOKHH piBeHb 0COOMCTICHOI Ta peaKTUBHOI TPHBOXKHOCTI,
eMOIiifHa JTa0iIpHICTP Ta BIAXWICHHS Bil ayTOTCHHOL
HOPMH, HH3bKI IIOKQ3HHKM CaMOOLIHKM Ta HH3bKa
TIpane3aaTHICTh, 0 BUMaraao AudepeHiioBaHoi MeIiKo-
TICUXOJIOTIYHOT MIATPUMKH.

KiarouoBi cjoBa: ICMXOCOMaTW4HA  I1ATOJIOTs,
nicuxo(i3uuHi po3nany, AiTH, MiUTITKH, (GaKTOPU PH3HUKY.

JIBCHA/IIIATUIICPCTHOW Kuiiku y zaereit 6e3 [IOHP sensmch
PacpoCTPaHeHHOCTh MAJIbIX U OeccuMITOMHBIX (hopm (29,0%)c
BBISIBJICHUEM IIEPBbIX KIMHUYECKUX IIPU3HAKOB 3a00JICBaHUS B
BHAC OCIOXHEHHH (JKEIyZOYHO-KHIICYHBIE KPOBOTCUCHHS,
pyO1I0BO-s13BeHHAsT AehopManis [BEHAALATUIICPCTHON KHIIKH)
(8,1%).Taxkast xe kapTuHa Habmronanace y aereii ¢ [IOHP, oqaako
YacTOTa OCIIOKHEHHUH y HUX OblIa focToBepHO Bhiiue (14,7%)npu
6osee uurenbHoi (73,0%)u Tsoxectu (53,8%)3aboneBanus mo
cpaBHeHnio ¢ 46,6% u 16,7% y namuenroB 6e3 IIOHP.
Ki1roueBbIM KOMIUIEKCOM IICHXOJIOTHYECKUX MapKepOB Pa3BHTHS
[ICI1y mereii ¢ u 6e3 [IOHP aBmsmich BEICOKUI ypOBEHb THYHON
U PEaKTUBHOH TpPEBOI'M, SMOLMOHANbHAs JIAOMIBHOCTH U
OTKJIOHCHHE OT ayTOT€HHOH HOPMbI, HM3KHE IOKa3arein

CaMOOLIEHKH M IUIOXas yCIEeBAaeMOCTb, YTO TpeboBaio
muhdepeHINPOBAaHHON MEAWIMHCKOH M IICHXOJIIOTHYECKOH
MOAJEPHKKH.
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The aim of the study was to improve the effectigsnef the treatment of arterial hypertension (Alydung patients
with clinical signs of autonomic dysfunction. Weaexined 65 male patients with AH (mean age 35.63tyéars) and clinical
signs of autonomic dysfunction. Basic therapy wdmiaistered to 30 of them (group 1), and ethylmksydroxypyridine
succinate (EMS) was additionally administered t@abents (group 2) for 4 weeks. After treatmerR,d®rrection to target values
was achieved in 76.7% of the patients in group d ian88.6% in group 2. On the background of therapyh EMS, a more
pronounced increase in total HRV, decreased agtfithe sympathetic division of the autonomic reery system and restoration
of the vegetative balance according to the tempdR) indicators, as well as the significant postitshanges in state and trait
anxiety were observed. Thus, the inclusion of EMS3hie complex treatment of young males with AH afidical signs of
autonomic dysfunction has a positive effect onicihsymptoms, contributes to the restoration ef #lutonomic balance and
correction of psycho-emotional state.
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The work is a fragment of the research project ‘@ytation of diagnosing and treatment of comorbathplogy
(hypertension and type 2 diabetes mellitus) basethe assessment of cardiohemodynamics, metabatidnpharmacogenetic
analysis”, state registration No. 0116U004983.

Hypertension is one of the major health maintengomoblems due to the high prevalence of AH
and the fact that this condition is one of the mask factors for cardiovascular diseases and their
complications, disability and mortality [10]. Vegéve dysfunction is the most widespread and
unpredictable disorder of the young by the varadtits manifestations and results [8]. In the eatlges
of the AH development in case of absence of comfd@drom patients, an imbalance in the system of
autonomic regulation of cardiac rhythm already app¢4], and in case of a pronounced clinical ptu
of AH, it is possible to prevent the most frequeninplications arising from the traumas of targefams
by means of the evaluation of the autonomic st&tlisicians face the difficult task of choice o&thptimal
therapy in each case, based not only on the Bledtalis, but also on the nature of the functionifithe
nervous system, which is directly related to thgutation of blood circulation.

Ethylmethylhydroxypyridine succinate (EMS) is antiaxidant drug with a wide spectrum of
clinical activity, induced by its polyvalent meclism of action: antioxidant (inhibits the proceseéfree
radical oxidation, lipid peroxidation, activatespsuwoxide dismutase what leads to an increase of the
activity of the physiological antioxidant systemaawhole); anxiolytic (due to modeling effect on BA-
receptor complex), antihypoxic (intrinsic antioxidgroperties provided by the influence on endageni
respiration of mitochondria and activation of smeté oxidation pathway contributes to an incredisben
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resistance of brain cells to oxygen deficiency)d aalso nootropic (increases the activity of
neurotransmitters, improves synaptic transmissiwhiaterrelation of brain structures). [1].

The purposeof our study was to increase the efficacy of higresion treatment in young adults
with clinical signs of autonomic dysfunction.

Materials and methods.The study included 65 male patients with AH, ag8d 30 years old
(mean age 35.6 + 4.3 years). The average duratidhlavas (2.9 £ 2.1) years. 32.3% of patients hadl A
of the 1st degree, 67.7% — of the 2nd degree. Tdgndsis of AH was established in accordance viigh t
recommendations of the European Society of Hypsid@rand the European Society of Cardiology (ESH
[ ESC, 2013). The control group consisted of 2@tprally healthy males aged 30 - 40 years (mean age
35.3 £ 3.9 years). All the surveyed persons undergeneral clinical examination, biochemical anelys
of blood with determination of indicators of lipithetabolism, glucose, creatinine, neuro-ophthalmic
examination, ECG registration in 12 standard leAdsbulatory Blood Pressure Monitoring (ABPM) was
performed with device "ABPM-02" (Meditech, Hungarfjhe following indicators were determined:
daytime, nighttime, average daily (24 hours) SBR &BP, HR. To detect vegetative dysfunction,
"Screening questionnaire for revealing the signgegktative changes" (Wein A.M., 2003) was usedhWi
a score greater than 15, vegetative dysfunctioassmumed. In the examined patients with AH and
autonomic dysfunction, the mean score was 47.3 il the control group - 12.9 £ 1.5 points (p<@Jp0

To assess state and trait anxiety, the State-Fmaiiety Inventory by Charles D. Spielberger
(1973) was used. It was adapted by Yu. L. Khanoh@mntains 40 questions. The result was evaluaed a
follows: up to 30 — low anxiety, 31 - 45 — moderateiety, 46 and more — high anxiety.

Nonspecific changes in the functional state of ¢batral nervous system were studied by the
method of indirect recording of heart rate vari@pilon the cardiographic complex of Holter ECG
monitoring "Cardiosense" ("KhAl Medica", UkraineRegistration and automated processing of ECG
signals were performed with the calculation of paeameters of temporal and spectral analysis, dsaw/e
the indices obtained on their ground and proposel.®. Bayevsky [7]. The following parameters were
used for the analysis of vegetative regulation:

— Tl is the tension index of the regulatory systecadculated as Tl = AMo / 2 x BP x Mo

where AMo is the mode amplitude — the number oflicaintervals corresponding to the mode
range (in %); VR — variation range — the differebetween the maximum and minimum values of RR;
Mo (mode) is the most commonly recorded RR value.

— SDNN - standard deviation of the duration of nalrR-R intervals;

—pNN 50 — percent of all analyzed cardio intervals;

— RMSSD - the square root of the mean squaredrelifée between complementary RR intervals.
Indicator of activity of parasympathetic link ofgetative regulation. The higher the RMSSD value, th
more active is the link of parasympathetic regola{d].

— LF / HF — index of vagosympathetic interactidre tatio of high-frequency and low-frequency
component of oscillations of heart rhythm. Indisat® shift of the vegetative balance toward the
sympathetic or parasympathetic division.

After registration of the baseline data, the pasiemere randomly divided into 2 groups. Basic
antihypertensive therapy was administered to 3@emEt (group 1), and included an ACE inhibitor
(Lisinopril 10-20 mg/day). The second group comsisbf 35 patients who were prescribed complex
therapy, which included an ACE inhibitor (Lisindpti0-20 mg/day) and ethylmethylhydroxypyridine
succinate (Mexiprim, Stada, Germany) 125 mg ttad4 weeks. Indapamide 2.5 mg/day was added when
necessary. Before the study initiation, the pasientboth groups were compared by age, AH duration,
levels of office BP, ABMP indices and HRV paramstéall p> 0.05).

All patients successfully completed the study aditgy to the protocol. A revive study was
performed after 4 weeks of treatment. Side andradveffects have not been reported for this period.

Statistical processing of the study results wadopexed using the software Statistica 6.0 for
Windows. During analysis, mean values (Me) wereuwated and the interquartile interval (II) was
recorded. Comparison of qualitative parameterspeaormed using Fisher's exact two-tailed test, and
comparison of quantitative indicators in the stgdyups was performed using the Mann-Whitney U test.
Differences at p<0.05 were considered statisticsitipificant.

Results of the study and their discussionin our study, baseline investigation of vegetative
balance allowed us to establish that in patientd viH and clinical signs of autonomic dysfunction
sympathicotonia was revealed in 42 patients (64, &#gotonia — in 20 (30.8%) and amphotonia in 3 (4,
6%) patients. The state of eutonia was not fountteSthe activity of both departments of the autormo
nervous system is organized synergistically, tHeab®r of autonomic regulation during AH is evakat
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in terms of shifts in the activity of both sympaiheand parasympathetic links simultaneously [4R\H
testing is often used to implement such contraludbnomic nerve regulation. However, the resultdRY¥/
assessment in case of AH are often controversimheSauthors noted an increase in sympathetic Bgtivi
while others received directly opposite data [6].

Analysis of HRV indicators at baseline indicateg thresence of vegetative disorders in the
examined patients with AH and clinical signs ofaamic dysfunction (table 1).

Table 1
Dynamics of HRV parameters in patients with AH andclinical signs of autonomic dysfunction (M+m)
Index Group of healthy Group 1 (n = 30) Group 2 (n = 35)
persons (n = 20) Baseline data After treatment Baseline data Aftsatment
Mo, s 0.81+0.03 0.60+0.05 0.8210.04*** 0.63+0.04 B8P ***
VR, s 0.20+0.02 0.14+0.01 0.18+0.01** 0.14+0.03 4xQ.02**
AMo, % 31.8+1.5 62.7£2.5 53.3+2.5*%* 63.2£2.2 42.8+2%6*
TI, RU 97.6x3.1 349 176 *** 3487 1114£17%*
SDNN, ms 82.1+3.1 63.1+3.1 68.7+3.3 63.6+£3.3 79.8%3
PNN 50, % 29.94+1.3 24.9+1.2 27.8£1.5 24.1+1.3 29.8%
RMSSD, ms 61.4+3.5 47.5+3.5 51.7+3.7 47.9+3.3 68.7%
LF/HF, RU 1.56+0.3 2.17+0.3 1.87+0.2 2.31+0.3 1649+

Notes: 1. * - reliability of differences comparexithe original data; 2. * - p <0.05; 3. ** - p <Q;04. *** - p <0.001.

At baseline, the evaluation of HRV indices in patsewith AH and clinical signs of autonomic
dysfunction revealed that the mode amplitude exegdlde results of healthy individuals by 1.9 tintes,
tension index by 3.6 times, the variational rangs veduced by 1.4 times, indicating prevalencefity
of the sympathetic division of the autonomic nerw@ystem (table 1). In addition, compared with the
control group in patients with AH and clinical sggof autonomic dysfunction, a significant decreiase
general heart rate variability (SDNN) by 1.3 tinsesl a decrease in the parasympathetic component of
heart rate regulation (RMSSD) by 1.3 times werdsterged. During the correlation analysis of BP leve
and HRV indicators in all patients with AH stronggative correlations of SBP level with SDNN (r = -
0.70; p <0,01) and RMSSD indicators (r = -0.73;(p04) were registered, correlations of these HRV
indicators with DBP level were weaker with SDNN=(¥0.43; p <0.05) and RMSSD indicators (r = -0.41;
p <0.05).

After the course of treatment, BP correction totérget values was achieved in 23 (76.7%) patients
in group 1 and in 31 (88.6%) in the second groupe @ynamics of average indicators of office BP is
presented in table 2. After 4 weeks of treatmeatetwas a significant and equally pronounced dserea
in SBP (p <0.001) and DBP (p <0.05).

An analysis of DMBP indicators after 4 weeks showgh antihypertensive efficacy of both

treatment regimens (table 2). ble 2
Table

Change of office BP and DMBP indices in the treatmertime course of patients with AH and clinical signs
of autonomic dysfunction (M+m)

d Group 1 (n = 30) Group 2 (n = 35)
Index Baseline data After 4 weeks Baseline data Afteieéks
Sphygmomanometry: SBP, mm Hg 158.1+4.6 133.3+£3.9*** | 158.9+4.8 131.7£3. 7%
DBP, mm Hg 95.2+4.3 83.6+3.8* 95.9+4.1 81.4+3.9*
DMBP: 24 hrs

SBP, mm Hg 147.1+4.1 127.3+3.8*** 149.3+4.5 128.6#4*
DBP, mm Hg 94.5+4.3 78.8+3.5** 94.9+4.1 79.1+3.8**
TI SBP, % 69.6+7.4 18.346.7*** 68.9+7.5 15.146.3***
TI DBP, % 58.747.3 16.316.4*** 59.147.1 11.745.8%**
Day

SBP, mm Hg 153.1+4.6 123.14+4.1%** 154.3+4.7 127 .3#4*
DBP, mm Hg 97.314.6 81.4+4.1** 97.1+4.8 78.7+4.3**
TI SBP, % 67.616.3 27.616.9%** 66.317.8 24.7+7.1%**
TI DBP, % 58.1+7.9 19.9+47 5% 58.318.3 15.348.7***
Night

SBP, mm Hg 140.7+4.6 118.446.3*** 141.8+4.7 110.7#8*
DBP, mm Hg 86.7+4.3 73.1+£3.9* 86.315.1 68.4+4.3*
TI SBP, % 72.318.7 17.949.4%*x 73.1+9.3 15.748.1%**
TI DBP, % 52.148.3 12.448. 7% 53.548.5 10.149. 1%

Notes: 1. * - reliability of differences comparexthe original data; 2. * - p <0.05; 3. ** - p <Q;04. *** - p <0.001.
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During evaluation of HRV indicators (table 1), ingvfound that the patients of the 1st and 2nd
groups had a decrease in sympathetic activity erb#itkground of therapy. Thus, there was a deciease
the tension index in the 1st group by 49.6% (p €0)@nd in the 2nd group by 68.1% (p <0.001); mode
amplitude index — by 15% (p <0.01) and 32.3% (€0); an increase in the variation range by 28.6% (
<0.01) and 71.4% (p <0.001) respectively, indigatm improvement in vegetative tone, and in the 2nd
group — restoration of vegetative balance. In paigvith AH and clinical signs of autonomic dysftion,
which additionally received EMS, a significantlyttee result was observed contrary to the comparison
group according to the tension index (36.9%; p @D)0and the variation range (55.6%; p < 0.01).
Therefore, in the group which received additionM3 harmonization of autonomic nervous system
function was registered.

At the same time, total HRV according to SDNN datad parasympathetic component of
regulation of the cardiovascular system accordinghe RMSSD indicator increased. In particular, the
SDNN index, reflecting the cooperative effect a tutonomic regulation of blood circulation, irased
by 8.9% (p> 0.05), and in group 2 — by 25.5% (p &D) respectively (table 1) in patients of group 1;
RMSSD index, which indicates the activity of thegsympathetic link of autonomic regulation in tret 1
group increased by 8.84% (p> 0.05) and in the 20dm- by 26.7% (p <0.01) respectively; pHN 50 xde
— a predominance degree of parasympathetic regnlitik in the 1st group increased by 11.6% (f05D.
and in the 2nd group — by 21.6% (p <0.01), respelsti Thus, in patients with hypertension and clithi
signs of autonomic dysfunction, complex therapyhvatdition of EMS resulted in more pronounced
increase in total HRV, decreased activity of theggthetic division of the autonomic nervous sysaeh
restoration of the autonomic balance accordingpéa¢mporary HRV indicators.

Analysis of the psycho-emotional state at basedhwved that in the examined patients with AH
and clinical signs of autonomic dysfunction inceshievels of anxiety on the scale by Ch.D. Spigjbér
L. Khanin were noted. It is explained by the spgesibf the patients' response to the disease anthémges
in psychological status related to it, as well esyworbid characteristics of the patients' perstiraliThus,
the degree of reactive and trait anxiety made 8% and (47.0£1.5) in the 1st group and (49.1xantl
(48.9£1.6) in the 2nd group respectively. Most gatls with AH showed high and moderate levels of

reactive and trait anxiety (table 3).
Table 3
Indicator changes in reactive and trait anxiety inpatients with AH and clinical signs of autonomic

dysfunction (M+m)

Indicator Level Group Baseline data After treatment
Reactive anxiety low 1 28.6x1.5(n=2) 28.9+1.4-(B)
2 28.2+1.3 (n=2) 28.1+1.2 (n =22)
moderate 1 39.7#1.6 (n = 12) 36.3+1.5 (n = 13)
2 41.5+0.8 (n = 12) 34.1+0.9* (n = 11)
high 1 56.3+2.3 (n = 16) 52.0+2.1 (n = 17)
2 56.1+1.3 (n = 16) 46.3+0.5* (n=2)
Trait anxiety low 1 28.2£1.2 (n=3) 28.6+1.1 (bF
2 28.6x1.3 (n = 3) 28.1+1.5 (n = 22)
moderate 1 41.6£1.2 (n = 14) 39.6+1.5 (n = 18)
2 43.7+1.1 (n = 13) 33.5£0.7* (n = 6)
high 1 55.3+1.7 (n = 13) 53.6+2.1 (n = 12)
2 55.9+1.3 (n = 14) 47.1+0.5* (n = 2)

Notes: 1. * - reliability of differences comparexthe original data; 2. * - p <0.05.

The results of the study allowed us to establisth ttie patients of group 1 with low, moderate and
high levels of reactive and trait anxiety at basehfter the treatment did not have any significir@inges
(table. 3). At the same time, after the courseomhglex therapy with the addition of EMS a pronouhce
decrease of the level of reactive anxiety by 41%@®01) and trait anxiety by 37.8% (p <0.001) was
present. Moreover, EMS proved to be the most effedh the high and moderate anxiety group what was
proved by the change of 17 patients to low leverasdctive and trait anxiety respectively (table 3).
However, in patients with low anxiety at baselitiere were no significant changes of this indicator

It should be noted that the time course differeotéhe level of state and trait anxiety during
complex therapy with the addition of EMS was stai#ly significant (48.4%, p <0.01) and (37.8%, p
<0.05) respectively in the comparison group. Thia dédotained demonstrates an increase of the specifi
influence on the cortical excitation and subcottit@mations, what modulates psycho-emotional
processes in the body. Therefore, in young mal#ds Al and clinical signs of autonomic dysfunctiom o
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the background of complex treatment with additibERIS a positive time course of state and traitietyx
was noted, suggesting the improvement of patientstional state.

In the pathogenesis of hypertension, activationthef sympathetic nervous system plays an
important role, especially at the initial stagels f8high level of anxiety is accompanied by anrgase of
sympathetic influences on cardiac activity and $etdthe tension in regulatory systems. Howeves, th
features and patterns of manifestation of psychasierdisorders during AH in young people with atiali
signs of autonomic dysfunction require further gtud our study, the analysis of the daily BP ge&nd
condition of the autonomic nervous system in yooman with AH, despite a short history of the disease
revealed abnormalities in the circadian rhythm&Bfassociated with impaired autonomic regulation of
the cardiovascular system in the form of a relaiinarease of sympathetic influences and weakening o
parasympathetic ones, what corresponds to thequewgtudies [5]. In the examined patients with Ald a
autonomic dysfunction, a decrease in the levelsgthological health was revealed, what was expdesse
in an increase of the number of patients with Fagd moderate levels of reactive and personal anxiet
Complex antihypertensive therapy with addition &% significantly improved HRV parameters, what
was expressed in a decrease of the stress indereatutation of the autonomic balance according to
temporal indicators of heart rate variability. iswnoted that EMS has a pronounced tranquiliziigaziti-
stress effect, an ability to eliminate anxiety,rfédansion, anxiety [2]. In our study, it was foutlét the
addition of EMS to the antihypertensive therapy mauce the level of reactive anxiety, what alldors
increase the body's functional capacities secontattye improvement of the psychoemotional state.

Thus, the inclusion of EMS in the complex treatmeinyoung males with AH and clinical signs
of autonomic dysfunction has a positive effect dinical symptoms, contributes to the restoration of
vegetative balance and correction of psycho-ematistate.

1. Azova MM, Blagonravov ML, Frolov VA. Effect ofhmsphocreatine and ethylmethylhydroxypyridine suate on the
expression of Bax and Bcl-2 proteins in left-venutar cardiomyocytes of spontaneously hypertensit® Bull Exp Biol Med.
2015; 158(3):313-314.

2. Carney EF. Succinate homeostasis protects adigirogienesis and hypertension. Nat Rev Neph@192 15(5):255.

3. Esler M. Mental stress and human cardiovasdit@ase. Neurosci Biobehav Rev. 2017; 74(Pt B) Z62-

4. Garafova A, Penesova A, Cizmarova E, Marko A€M, Jezova D. Cardiovascular and sympathetjporeses to a mental
stress task in young patients with hypertensioriarabesity. Physiol Res. 2014; 63 (4):459-67.

5. Jarczewski J, Furgata A, Winiarska A, Kaczmakcld; Poniatowski A. Cardiovascular response toaléht types of acute
stress stimulations. Folia Med Cracov. 2019; 59&Ht 10.

6. Redina OE, Smolenskaya SE, Maslova LN, Markel Ahe genetic control of blood pressure and bodymsition in rats
with stress-sensitive hypertension. Clin Exp Hypest 2013; 35(7):484-95.

7. Sammito S, Béckelmann I. Options and limitatiohseart rate measurement andanalysis of he@rtveatability by mobile
devices: A systematic review. Herzschrittmacheriiektrophysiol. 2016; 27(1):38-45.

8. Sanatani S, Cunningham T, Khairy P, Cohen MimHitan RM, Ackerman MJ. The Current State and FeitBotential of
Pediatric and Congenital Electrophysiology. JAC@ Electrophysiol. 2017; 3(3):195-206. 9.

9. Thayer JF, Sollers JJ 3rd, Friedman BH, Koeni@ehder differences in the relationship betwestirrg heartrate variability
and 24-hour blood pressure variability. Blood Pr@846; 25(1):58-62.

10. Zhou D, Xi B, Zhao M, Wang L, Veeranki SP. Untrolled hypertension increases risk of all-caumeardiovascular disease
mortality in US adults: the NHANES III Linked Mottty Study. Sci Rep. 2018; 8(1):9418.

JIEYEHUE APTEPHUAJIBHOMN T'MITEPTEH3AN
Y MOJIOJABIX MY KYHUH C KIMHUYECKUMU

JIIKYBAHHSA APTEPIAJIBHOI I'TNEPTEH3II ¥V
YOJIOBIKIB MOJIOJOT'O BIKY 3 KJIIHITYHUMUA

O3HAKAMH BETETATUBHOI JUC®YHKIIT
Binoson1 O.M., Kusizbkosa L1, Boryn M.B.,
Jlyuenko P.B.

Mertoro JIOCIIIDKEHHS Oyio i ABUILICHHAS
edexTUBHOCTI JikyBaHHS apTepianbHoOl rineprensii (A) y
0ci6 MOJIOZIOrO BiKy 3 KJIIHIYHUMH O3HAKAMH BETCTaTHBHOT
muchynkmii. O6ctexxeHo 65 xBopux AL yosoBiuoi crati
(cepenniii Bik 35,6 + 4,3poKiB) 3 KIIHIYHUMH O3HAKAMH
BeretatuBHOI qucdyHkii, skux 30 (1rpyna) npusHayanach
6azucHa Tepamis i 35 mamientam (2 rpyma) [0JaTKOBO
NpU3HAYAId  CTHJIMCTHITIIPOKCHUIIPUAMHA  CYKIHHAT
(EMC) nporsirom 4 tikHiB. ITicns gikyBanHs Kopekuist AT
JI0 IIJIbOBHX 3HA4eHb Oyna mocsrHyTta 76,7 %mamienra 14
rpynmn i 88,6 % 2ei rpyn. Ha ¢oni rtepanii EMC,
criocTepiraBcst OUTBII BUpaXKeHe 3pocTanHst 3aranbaoi BPC,
3HIKCHHSI aKTUBHOCTI CUMITATUYHOT'O Bi/IijTy BEreTaTUBHOL

IPAU3SHAKAMM BETETATUBHOM JUC®YHKIIUU
Benosoa A.H., Kusasbkosa U.U., Boryn M.B.,
Jlyuenko P.B.

Llens paboTel - moBEIIEeHHE 3(GEKTUBHOCTH JICUCHHS
aprepranbHOil runeprensun (AI') y Jui MonoJoro Bospacra ¢
KIMHUYECKMMH — NPH3HAKAMH  BEr€TaTUBHON  JUCQYHKIHH.
O6cnenoBano 65myxurt ¢ AT (cpenuuii Bospact 35,6 + 4,31er)
C KIMHMYECKUMH INpPU3HAKAMM BETeTATMBHOH AMCOYHKLMH, M3
koropeix 30 (1 rpymma) HasHauanmach Ga3ucHasi Tepamus u 35
manpentam (2 rpymma)  IOMOJNHUTENBHO — HAa3HAYAIN
stunmerunruapokcunupuania cykuuaat (OMC) B Tedenue 4
Henenb. Ilocie mpoBeneHHOro nedeHus koppekuus Al mo
LIeNIeBbIX 3HaYeHUH Obuta JMocTHrHyTa y 76,7% manmentoB 1-it
rpynnsl 1 88,6% - Bropoit rpynn. Ha ¢one tepanuun OMC,
HaOronancs 6osee BeIpaxeHHbIN pocT obuieit BPC, monasnenue
aKTUBHOCTH CHUMIIATHYECKOTO OT/eNa BEreTaTUBHON HEPBHOU
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HEpPBOBOi CUCTEMH i BiJHOBJICHHIO BEI'€TAaTUBHOIO OajaHCy
3riIHO JaHMX THMYacoBUX MokasHukie BPC, a Ttakox
CyTT€Ba IMO3MTHBHA JMHAMiKa CHTYaTHBHOI Ta 0coOMCTOI
TpuBoXkHOCTI. Takum umHOM, BKmodeHHs EMC vy
KOMITIEKCHY TEpaIito JIiKyBaHHS YOJIOBIKiB MOJOOTO BiKy
3 Al i KJTIHIYHAMH O3HAaKaMHU BETETaTUBHOI TUCRYHKIIT
MO3UTHBHO BIUIMBAE€ Ha KIIHIYHY CHMIITOMATHKY, CHPHSE

BIJIHOBJIEHHIO  BETeTAaTUBHOIO OamaHcy 1  KOpekImii
TICUXOEMOLIIHOTO CTaHy.
KonrouoBi cioBa: aprepiasipHa rinepreHsis  y

MOJIOIUX, BereTaTUBHa AUC]YHKILisI, BApiaOeIbHICTh PUTMY
CepLst, TPUBOT'a, ETHIMETHIIT IPOKCHITIPUANHA CYKLIHHAT.

CHCTEMBI 1 BOCCTAHOBJICHUE BEreTaTHBHOIO OajaHca 110 JaHHBIM
BpeMeHHbIX Iokazareneili BPC, a Takke cymecTBeHHas
MOJNOKUTENbHAS ~ JAWHAMMKAa  CHTYaTUBHOM M JHYHOI
TpeBOKHOCTH. TakuMm  obOpasom, Bkmoyenue OMC B
KOMIUTEKCHYIO TEPAIHIO JICUSHHUs MY>XKIHH MOJIOJIOTO BO3pacTa ¢
Al' ¥ KIMHHYECKMMH HpPH3HAKAMU BETE€TaTHBHON MHCGHYHKINI
MOJIOKUTENIBHO ~ BIMSACT Ha KIMHUYECKYI0 CHMIITOMATHKY,
CIIOCOOCTBYET BOCCTaHOBJICHHIO BET€TATUBHOIO OallaHca W
KOPPEKIUHU IICUXO0IMOLHOHAIBHOTO COCTOSHUS.

KroueBble ci10Ba: aprepuaibHas TUNEPTEH3US Y MOJIOJBIX,
BETeTaTHBHAsl JUCQYHKIHS. BapHaOENIbHOCTh CEPAEYHOTO PUTMA,
TpeBOra, STHIMETUITHAPOKCUTTUPUINHA CYKIIUHAT.

Crarta Hagiinuia 22.02.2019 p. Penensent €pomenko I'.A.
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TREATMENT OF HEART FAILURE IN PATIENTS WITH DIABETE S MELLITUS

e-mail sskripka72@gmail.com

The purpose of the work was to study the effecfix@d combination of meldonium dihydrate apdbutyrobetaine
dihydrate (MD+-BD) on clinical, hemodynamic and glucometabolicgmaeters, as well as indicators of oxidant-antiaridstatus
in patients (pts) with heart failure (HF) and tydiabetes mellitus (DM). The total of 62 patientth HF and DM were examined.
After registration of the baseline data, baselrerapy was prescribed to all patients, 30 of thgroup 1) obtained an additional
fixed combination of MD+4-BD 2 capsules three times a day for 3 months @npbBents were included in the comparison group
(group 2). After treatment in group 1, the increabéhe distance walked was determined accordirteéd-minute walk test by
31.2% versus 12.7% in group 2 (p <0.05). Thereamaacrease in left ventricular (LV) ejection friact by 4.5% in group 1 versus
1.9% in group 2 (p <0.05). Positive changes in gietabolic parameters were observed. A decreafieeddctivity of lipid
peroxidation processes according to the level dbnthaldehyde 4-22.3% in patients of group 1 verstisl1.2% in group 2, p
<0.05) and an increase in the activity of erythtecsuperoxide dismutase (respectivaB8.5% vs. 8.1%, p <0.05) were found.
Thus, an addition of a fixed combination of MpPBD in the complex therapy of pts with HF and typ®M improves clinical
symptoms in patients, has a positive effect ondtnactural and functional parameters of the lefittiele, glucometabolic
parameters and imbalance of the oxidant-antioxidgstiem by increasing the activity of intracelluatioxidant enzymes.

Key words: heart failure, type 2 diabetes mellitus, strudtaad functional changes of the left ventricle,idip
peroxidation, fixed combination of meldonium dihgtdr andy-butyrobetaine dihydrate.

The work is a fragment of the research project ‘@ytation of diagnosis and treatment of comorbidhpéogy
(hypertension and type 2 diabetes mellitus) basethe assessment of cardiohemodynamics, metabatidnpharmacogenetic
analysis”, state registration N0.0116U004983.

Heart failure (HF) is a rapidly growing diseasettd clinical cardiology in many countries [2].
Despite significant advances in the study of pat¢inegis, clinical findings and treatment, this pkibp
remains widespread with dismal course and prognd&igients with HF of ischemic etiology are
characterized by the involvement of target orgaehjnd which lie hypoxia processes caused by iradair
macro- and microcirculation [4].

Type 2 diabetes mellitus (DM) is also a rapidly wirmy medical and social problem in all
industrially developed countries. It is particWadisturbing that the prevalence and incidenceypét2
DM in recent years have tendency to increase imgage groups [12]. More than 50% of patients with
type 2 DM do not even suspect that they have teisade because it can be asymptomatic for mang year
[3]. The presence of type 2 DM in patients conti@suto the formation of additional hemodynamic and
metabolic damage to the heart and the blood stfépm

Predictably poor and even fatal effect of DM on fhiegnosis of HF have been established in
numerous clinical studies; diabetes mellitus wasomty associated with an increase in mortality Wwast
also recognized as an independent predictor in &tfeqts [10, 13]. The problem of optimization and
individualization of pharmacotherapeutic approachmeshis category of patients is extremely urgent.
Therefore, it is important to optimize the treatiehpatients with HF in combination with type 2 DM
taking into account clinical features found in tbéegory of patients.

In therapeutic practice, 3- (2,2,2-trimethylhydrazim) propionate dihydrate (meldonium
dihydrate) has been widely used, the action of lvhgcto optimize intracellular mitochondrial energy
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