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Objective: to study the effect of the ursodeoxycholic acid and L-arginine combination on the background of basic therapy on
the structural and functional state of the heart and indicators of the autonomic nervous system in patients with coronary heart
disease combined with the non-alcoholic fatty liver disease.

Methods: The study involved 56 patients with coronary heart disease (CHD) and nonalcoholic fatty liver disease
(NAFLD). Patients were randomized into two groups. Patients in the 1%t group (n = 30) received only basic therapy
of coronary heart disease, patients in the 2™ group (n = 26) in addition to basic therapy were prescribed with UDCA and
L-arginine.

All patients underwent daily ECG monitoring and two-dimensional echocardiography. Statistical data processing was carried
out using the program package Statistica 6.0.

Results: In the 2" group after 3 months of treatment there were observed decrease in indicators: myocardial stiffness index by
45 %, Va by 7.4 %, mean heart rate in both the active (11.72 %) and the passive (8 %) periods, the number (80 %) and duration
(85 %) of tachycardia episodes, total number of ventricular (84 %) and supraventricular (63 %) extrasystoles per day, duration
of the ST depression (by 55 %) and the duration of its maximum episode (by 75 %) and LF/HF ratio to 24 % in the active and
27 % in the passive period along with an increase of indicators: Ve by 7.4 %, SDNNi in both active (18 %) and passive (20 %)
periods (p < 0.05).

Conclusions: The positive effects of adding UDCA and L-arginine to basic therapy in patients with coronary artery disease and
NAFLD include improved diastolic function, decreased myocardial ischemia, decreased myocardial stiffness and the number
of ventricular and supraventricular extrasystoles, as well as increased total VPS, normalization of the sympathetic-parasympathetic
balance by increasing the parasympathetic component of the cardiovascular system.

AvHamiKa CTPYKTYpHO-QYHKLiOHAABHUX | BereTaTMBHUX 3MiH cepus

nia BNAMBOM KOM6iHOBaHOi Tepanii ypcoA€30KCUXOAEBOK KUCAOTOIO Ta L-apriHiHom
Y XBOPUX Ha ilueMiuHy XxBopoby cepus,

acouinoBaHy 3 HEaAKOrOAbHOK XXMPOBOIO XBOPO6 OO NeuiHKu

H. C. MuxannoBcbKa, A. €. MiHSIMAEHKO

MeTa po60oTu — BUBUMNTM BMIMB KOMOIHALi YPCOAE30KCMXONEBOI KUCNOTKM Ta L-apriHiHy Ha Tni 6asucHoi Tepanii Ha CTpyKTyp-
HO-(DYHKLIOHaNbHUIA CTaH Cepus Ta MOKa3HUKM BETeTaTUBHOI HEPBOBOI CUCTEMM Y XBOPUX Ha iLLeMiYHy xBopoby cepus, Lo
noeAHaHa 3 HeanKoromnbHOH UPOBOK XBOPODOIO NEYIHKN.

Matepianu Ta meToam. Y focnimkeHHi B3sinu ydactb 56 navjenTis 3 IXC i HAXXIT. MauieHtv paHpomisosaHi y i rpynu. MNa-
uieHtn 1 rpynu (n = 30) oTpuMyBany Tinbkv 6asncHy Tepanito iuemiyHoi xBopobu cepus, nauieHTam 2 rpynu (n = 26) oaaTkoBo
[0 6asvcHoi Tepanii npusHadanuesb YOXK i L-apriHin.

Ycim nauieHTam npoeeaeHi fobosuin MoHiTopuHr EKI™ 3a Xontepom i ABOBUMIpHa exokapgiorpadisi 3 iMnysibCHO-XBUMBOBOK)
fonneporpadieto. CTaTuCTUyHI AaHi onpawboBaHi 3a 4onoMoroto naketa nporpam Statistica 6.0.

Pesynkratu. Y 2 rpyni nicna 3 micauiB nikyBaHHsS crocTepiranyt BiporigHe 3HWXEHHSI MOKa3HWKIB: iHAEKCY XXOPCTKOCTI Mio-
kapda — Ha 45 %, Va — Ha 7,4 %, cepeaHbOi 4acToT CepLeBnX CKOPOYeHb AK B aktusHoMy (11,7 %), Tak i B macuHoMy
(8 %) nepiopax, kinbkocTi (80 %) i TpuBanocTi (85 %) enisopiB Taxikapaii, 3aranbHOI KinbkocTi WwiyHoukoBuX (84 %) Ta
CynpaBeHTpUKynsapHux (63 %) ekctpacucton 3a goby, TpusanocTi aenpecii cermeHta ST (Ha 55 %) i TpuBanocTi ii Makcy-
marbHoro enisogy (Ha 75 %) i cniesigHoweHHs LF/HF Ha 24 % B akTuBHOMY Ta 27 % y nacueHOMY nepiogax, nopsp i3 Bipo-
rigHUM 36inbLUeHHAM nokasHukis: Ve — Ha 7,4 %, SDNNi sik B aktueHoMY (Ha 18 %), Tak i B nacvueHomy (Ha 20 %) nepiogax
(p <0,05).

BucHoBku. Cepep nosntusHux edektis gogasanHs YOXK i L-apriHiHy fo 6a3ucHoi Tepanii y xBopux Ha IXC i HAXXKI —
MONINWEHHS NOKa3HUKIB AiacToMYHOI yHKLT, 3MEHLUEHHSI NPOsBIB iLeMii MioKkapaa, 3HWKEHHS XXOPCTKOCTI Miokapaa Ta
KiNbKOCTI LUTYHOYKOBUX | CynpaBeHTPUKYNSAPHUX EKCTPACcUCTON, a Takox 30inblUeHHs 3aranbHoi noTyxHocTi BHC, Hopmani-
3aLlif cumnaTo-napacumnaTyHoro 6anaHcy LWNsAXom 36inbLUEHHS BNNUBY NapacyMnaTUYHOI CKNafgoBoi Ha CepLIEBO-CyANHHY
cucTemy.
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AMHaMMKa CTPYKTYPHO-OYHKLMOHAABHbIX U BEreTaTUBHbIX U3MEHEHUI cepaLa

NnoA BAMSIHUEM KOMOUHUPOBaHHOM Tepanuu ypcoAe30KCUXONEBOM KUCAOTOMN U L-apruHuHom
y 60AbHbIX HWEeMUUecKoW 60Ae3HbIO cepALia, aCCOLMUPOBAHHOW C HEAAKOTOAbHOM XXMPOBOM
60Ae3HBIO NEYeH!

H. C. MuxannoBckas, A. E. MuHANAEHKO

Llenb paboTbl — M3y4nTb BNMsiHUE KOMOWMHALMM YPCOAE30KCHXONEBOW KCMOThI U L-aprHuHa Ha dhoHe 6asncHom Tepanum Ha
CTPYKTYPHO-(OYHKLIMOHArNBHOE COCTOSIHWE CepaLia v nokasaTenu BeretaTMBHOM HEPBHOM CUCTEMBI Y BOMbHBIX ULLIEMUYECKO
6one3Hbto cepfLa, COBMELLEHHON C HEanKOronbHOM XUPOBOV GONe3HbI0 NeveHu.

Matepuanb! n metoabl. B nccnegosanum npuHsanm yyactme 56 naumentos ¢ MBC n HAXKBT. MauneHTsl 6binv paHaomMuamn-
poBaHbl B ABe rpynnbl. MauuerTsl 1 rpynnbl (n = 30) nonyyanu Tonbko 6a3ncHyto Tepanuio Memmnieckorn 6onesHu cepaua,
naumeHTam 2 rpynnel (n = 26) 4oNONHUTENBHO K 6asucHom Tepanum HasHavanuces YOXK v L-aprunnH. Bcem nauvieHTam npose-
[eHbl CyTo4HbI MoHUTOpUHT OKI™ no XonTepy v AByXMepHas axokapanorpadms ¢ UMNybCHO-BOMHOBOW Aonnneporpaduen.
O6paboTka CTaTUCTNYECKWX AaHHbIX OCYLLECTBAMNACh C MOMOLLbIO NakeTa nporpamm Statistica 6.0.

Pesyniratbl. Bo 2 rpynne nocne 3 MecsiLieB neveHust Habmnioaanv 4OCTOBEPHOE CHIDKEHIE NMoKa3aTeneit: HAeKca KECTKOCTU
Muokapga — Ha 45 %, Va — Ha 7,4 %, cpenHen 4acToTbl CepAeyHbIX COKpaLLEeHWI kak B akTueHOM (11,7 %), Tak 1 B naccUBHOM
(8 %) nepuogax, konundectsa (80 %) 1 npogonxuTensHocTy (85 %) aNn3040B Taxukapaum, O6LLErO KONMYECTBa XKEeNyA04KOBbIX
(84 %) n cynpaBeHTPUKYNSAPHBIX (63 %) SKCTPacuCTON B CYTKW, NPOAOIKUTENBHOCTU Aenpeccun cermeHTa ST (Ha 55 %)
MPOAOITKUTENBHOCTY €€ MaKCUManbHOro ann3oaa (Ha 75 %) v cootHolweHust LF/HF Ha 24 % B akTuBHOM 1 27 % B NacC1BHOM
nepvogax Hapsidy ¢ 4OCTOBEPHbIM yBenuyeHuem nokasateneit: Ve — Ha 7,4 %, SDNNi kak B aktnBHOM (Ha 18 %), Tak 1 B
naccvBHoM (Ha 20 %) nepuogax (p < 0,05).

BbiBoabl. Cpeay nonoxutensHblx addekto gobasneHns YOXK u L-apruHuHa k 6asvcHoin Tepanumn y 6onbHbix UBC 1
HAXBI — ynyylweHne nokasaTenen AUactonmnyeckon (OyHKUMN, YMEHbLIEHWE NPOSIBEHN ULEMU MUOKapaa, CHDKEHNE
XKECTKOCTWN MMOKapAa U KOMMYECTBa XXEMNy[o4KOBbIX W CyNpPaBEeHTPUKYNSPHbLIX SKCTPACKCTON, a Takke yBenuyeHue obLuen
moLuHocT BHC, Hopmanuaaums cumnaTo-napacumnatnyeckoro 6anaHca 3a CHéT yBenuueHus BIvsiHUS napacuMnaTiieckon

COCTaBMsoLLEN Ha CepaeYHO-CoCyaUCTYHO CUCTEMY.

Introduction

Coronary heart disease (CHD) continues to occupy
the principal place in the structure of morbidity and is one
of the leading causes of mortality and population disability
[1]. Non-alcoholic fatty liver disease (NAFLD) is considered
as one, associated with the metabolic syndrome states,
thus significantly increasing the risk of cardiovascular
diseases [2].The combination of CHD with NAFLD leads
to a number of structural and neurohumoral disorders that
affect the course of both diseases through the common
pathogenic mechanisms [3].

Structural remodeling of the heart in these comorbid
diseases aggravates the cardiovascular prognosis and
determines the strategy of patient management [4]. For
today, there are convincing shreds of evidence of the li-
ver morphofunctional disorders negative influence on
the structural and functional state of the heart in people
without cardiac pathology. They chiefly relate to the study
of cardio hemodynamics in patients with alcoholic ste-
atohepatitis and liver cirrhosis [5]. It was established that
the presence of NAFLD affects the cardiac remodeling due
to neurohumoral activation, vegetative changes, volume
overload, endothelial dysfunction, insulin resistance, oxi-
dative stress and systemic inflammation [6].

One of the leading roles in the pathogenesis of both
coronary heart disease and NAFLD is played by the auto-
nomic dysfunction syndrome, which is based on dysre-
gulation at the level of suprasegmental and segmental
structures with the imbalance in the functioning of the sym-
pathetic and parasympathetic parts of the autonomic
nervous system [7].

Therefore, the improvement of treatment approaches
to correct the structural and functional state of the heart
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and the autonomic nervous system'’ violations in patients
with coronary heart disease comorbid with the nonalcoholic
fatty liver disease is an actual task of modern internal di-
seases’ clinic. Itis viewed promising to use the combination
of ursodeoxycholic acid (UDCA) and exogenous L-arginine
for this purpose against the background of basic therapy
in this category of patients.

UDCA is a drug with choleretic, hypolipidemic, an-
ti-inflammatory, as well as vasodilating effects. These
properties can be used in the treatment of patients with
coronary heart disease with the concomitant nonalcoholic
fatty liver disease [8].

L-arginine is a provisionally irreplaceable amino acid
thatis a substrate for NO synthase [9]. This amino acid has
antioxidant, cytoprotective, anti-hypoxic, membrane stabi-
lizing effects. Evidence available at present suggests that
the administration of L-arginine improves the endothelial
function in patients with angina, heart failure, hypercho-
lesterolemia [10]. In experimental studies, the positive
influence of L-arginine on the autonomic nervous system
state [11] has been proven.

However, the question of the effectiveness and appro-
priateness of the administration of UDCA and L-arginine
combination against the background of basic therapy in
patients with coronary heart disease with the nonalcoholic
fatty liver disease requires comprehensive research, thus
the direction of our work has been determined.

Purpose: to study the effect of the ursodeoxycholic
acid and L-arginine combination on the background
of basic therapy on the structural and functional state
of the heart and indicators of the autonomic nervous
system in patients with coronary heart disease combined
with the nonalcoholic fatty liver disease.
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Materials and methods of research

The research was conducted in the “Zavodsky District
Central Clinical Hospital Ne 4” in Zaporizhzhia, which is
the clinical base of the Department of General Practice —
Family Medicine.

The perspective study in the parallel groups admitted
56 CHD associated with NAFLD patients, age median 56
(48; 60). Patients were divided into two groups by the me-
thod of block randomization using the table of random num-
bers of CHD and NAFLD patients (n = 56). Patients in the 1%
group (n = 30) received only basic coronary heart disease
therapy, patients in the 2" group (n = 26) in addition to
basic therapy were prescribed UDCA at a dose of 20 mg/kg
of body weight per day and 4.2 % solution of L-arginine
hydrochloride by intravenous infusion of 100 ml 1 time per
day for 5 days followed by an oral application of 5 ml (1 g)
three times a day. Duration of treatment was 3 months.

Angina pectoris was diagnosed according to the clas-
sification of the Canadian Association of Cardiologists.
The presence of morpho-functional signs of non-alcoholic
fatty liver disease was established by the ultrasound data
according to the standard method.

Criteria for inclusion into the study: informed consent
of the patient, presence of documented (verified) CHD
and NAFLD. Exclusion criteria: alcoholic or liver cirrhosis,
autoimmune and viral hepatitis, decompensated heart
failure, acute coronary syndrome, or acute cerebrovascular
accidents less than 3 months before the study, congenital
or acquired heart defects, systemic, oncological, and
autoimmune pathologies.

The studies were conducted in accordance with
the Good Clinical Practice and the principles of the Helsinki
Declaration. The protocol was approved by the Commis-
sion on Bioethics of Zaporizhzhia State Medical University,
all the patients involved in the study gave written informed
consent to participate in the study.

All patients were given general clinic, anthropometric
research, daily ECG monitoring with the definition of myo-
cardial ischemia manifestations, heart rate variability (HRV)
with the help of portable cardiovascular system “Cardio-
sensK” (Kharkiv). In the evaluation of HRV indices, the rec-
ommendations of the European Society of Cardiology,
the North American Society for Cardiac Stimulation and
Electrophysiology, the Ukrainian Association of Cardio-
logists, which describe measurement standards, physio-
logical interpretation, and clinical use of HRV were used.
The evaluation of the results was performed on the basis
of the summation curves of the ST segment, heart rate
deviations, and rhythm disturbance tables.

The following time indices were evaluated: SDNN;,
ms — standard deviation of normal NN intervals for 24
hours; RMSSD, ms - standard deviation of the difference
between sequential intervals NN; PNN50 % is the percent-
age of the successive NN intervals, the difference between
which exceeds 50 ms. The following parameters were
used for spectral HRV analysis: HF is a high-frequency
spectrum component (0.15-0.4 Hz); LF — low-frequency
spectrum component (0.0410,15 Hz); LF/HF is the coeffi-
cient of sympathetic and parasympathetic balance, which
reflects the balance of activity of the sympathetic and
parasympathetic autonomic system units; LFn % —relative
activity level of the vasomotor center; HFn % — relative
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level of parasympathetic control activity; TP — total power
of the spectrum; ULF — Ultra Low-Frequency Wave Power
(up t0 0.0033 Hz); VLF is the power of very low-frequency
waves (0.0033-0.04 Hz).

Two-dimensional echocardiography and pulse-wave
dopplerography were performed using the Esaote ultra-
sound scanner «Mylab 40» (ltaly) according to the recom-
mendations of the American Society of Echocardiography
and the European Association for Echocardiography (2005).

The following parameters were determined (cm): the size
of the right ventricle in the diastole (RVd., cm) and the right
atrium in the diastole (RAd, cm), the left atrium (LA, cm) and
the aorta, the end-diastolic (LVd, cm) and the end-systolic size
(LVs, cm) of the left ventricle (LV), the thickness of the pos-
terior wall (LVPW, cm), the thickness of the interventricular
membrane (IVS). The end-diastolic volume (LV EDV, ml),
the end-systolic volume (LV ESV, ml) were calculated by
the Simpson method (1991), the left ventricular ejection
fraction (LVEF, %), the mass of the myocardium (LVM, g) its
indexation to the surface area of the body (IMM LV, g/m?). Left
ventricular myocardial stiffness index (LV MSI) was calculated
using the equation: left ventricular end-diastolic pressure (LV
EDP)/ left ventricular end-diastolic volume (LV EDV).

The relative thickness of the walls of the left ven-
tricular (RWT) was calculated using the formula:
RWT = (LVPW +IVS)/ LVs, where: LVPW - the thickness
of the LV posterior wall in the diastole, IVS — the thick-
ness of the interventricular wall in diastole. For the study
of transmitral diastolic blood flow, the maximum velocity
of the early (Ve, cm/sec) and the late (Va, cm/sec) of the fil-
ling of the LV, their ratio (Ve/Va, units), and the isovolumic
relaxation time (IVRT, ms) were determined.

The evaluation of the LV remodeling types was carried
out according to the classification of A. Ganau et al. (1992).
From the parasternal position on the short axis at the level
of the main vessels for indirect evaluation of the presence
of pulmonary hypertension, the pulsed-wave Doppler
spectrum of the systolic blood flow through the pulmonary
valve (PV) was obtained to calculate the mean pulmonary
artery pressure (PAP) using the formula:

PAP=80-0.5xT,

where T —time of systolic flow acceleration on the PV.

Statistical data processing was carried out using
the program package Statistica 6.0 (StatSoft Inc., Ne AXX-
R712D833214FANS) according to the generally accepted
methodology. The normal distribution was evaluated
according to Shapiro-Wilk test. Since all of the analyzed
data were different from the normal distribution, to compare
the indices in two independent samples the Mann—Whitney
U-criterion was used, and Wilcoxon’s — in the dependent
ones. All data are presented in the form of Median and
Quaternary Distribution Me (Q25; Q75). The differences
were considered to be significant at p < 0.05.

Research results

The dynamics of structural and functional heart parameters
in patients with coronary heart disease with concomitant
NAFLD under the influence of combination therapy with
the addition of UDCA and L-arginine is presented in
Table 1.
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Table 1. Dynamics of structural and functional heart parameters under the influence of treatment in patients with coronary heart disease comorbid

with NAFLD
Index, The 1+t subgroup Basic therapy The 2" subgroup Basic therapy
Unit (of measurement) (n=30) with the addition of UDCA and L-arginine
(n=26)
Before treatment In 3 months Before treatment In 3 months

LV RWT, un. 0.52 0.51 0.52 0.47

(0.42; 0.56) (0.42; 0.56) (0.50; 0.54) (0.43; 0.48)
Aorta, cm 3.20 3.20 3.30 3.02

(3.10; 3.60) (3.11; 3.60) (2.98; 3.40) (2.71; 3.30)
LAd, cm 3.80 3.70 3.70 3.84

(3.30; 4.20) (3.45; 4.20) (3.50; 3.90) (3.51;3.93)
Lvd, cm 4.84 4.82 470 4.85

(4.70; 5.02) (4.70; 5.00) (4.60; 5.00) (4.5;5.1)
LV EDV, ml 120.14 109.62 102.36 101.2

(104.8; 127.4) (102.6; 118.2) (97.33; 118.4) (106.9; 178.6)
LVs, cm 3.30 3.25 3.20 3.52

(3.20; 3.70) (3.00; 3.47) (3.00; 3.40) (3.38;3.82)
LV ESV, ml 4413 42.54 42.96 4343

(40.96; 58.12) (35.0; 49.82) (35.00; 47.43) (43.09; 52.73)
LV EDP, mmHg 20.36 20.26 19.45 18.82

(15.98; 23.30) (15.98; 22.5) (18.21; 23.93) (14.72; 24.47)
LV MSI, mmHg/ml 0.15 0.17 0.20 0.11*

(0.12;0.19) (0.14;0.19) (0.13;0.23) (0.08;0.16)
IVS, cm 1.20 1.20 1.20 1.21

(1.10; 1.30) (1.05; 1.30) (1.20; 1.24) (1.13;1.31)
LVPW, cm 1.30 1.25 1.23 1.24

(1.12; 1.30) (1.12; 1.30) (1.20; 1.30) (1.11; 1.29)
LVEF, % 50.00 50.00 51.00 54.00

(44.00; 55.00) (45.00; 55.00) (47.00; 57.00) (50.00; 59.50)
LVM, g 217 213 222 232

(200; 226) (198; 226) (200; 266) (217; 235)
IMM LV, g/m? 112 109 1M 112

(106; 125) (101;122) (106; 121) (106; 115)
RVd, cm 1.80 1.80 1.7250 2.0

(1.70; 2.00) (1.70; 2.00) (1.70; 1.80) (1.8;2.1)
RAd, cm 3.6 3.6 37 3.9

(3.5;3.7) (3.5;3.8) (3.4;3.8) (3.5;4.0)
RVWd, cm 0.33 0.28 0.31 0.30

(0.26; 0.40) (0.26; 0.40) (0.30; 0.42) (0.28; 0.40)
Ve, m/s 53.00 50.50 50.00 54.00*

(47.00; 68.00) (47.50; 62.00) (40.00; 55.00) (50.00; 73.00)
Va, m/s 68.00 67.50 69.00 66.00*

(64.00; 71.00) (63.50; 70.00) (60.00; 87.00) (50.00; 83.00)
VelVa 0.79 0.84 0.81 0.78

(0.68; 1.01) (0.70; 1.03) (0.67; 0.88) (0.64; 1.27)
IVRT 104.0 100.0 108.0 100.50

(100.0; 111.0) (100.0; 104.0) (100.0; 117.0) (95.5; 115.5)
PAP, mmHg 12.00 12.00 12.00 12.00

(12.00; 15.00)

(12.00; 17.00)

(12.00; 15.00)

(13.00; 15.00)

*: the probability of indicators difference compared to the initial level is statistically significant;
*: the probability of difference in the 15 and 2" groups in three months of treatment is statistically significant.

In the dynamics of observation in 3 months of treat-
ment in patients with CHD combined with NAFLD, the LV
MSI decreased by 45 % (p < 0.05). There was also a ten-
dency towards a decrease of LV EDV, LV EDP, and an
increase of LV EF. Changes in other parameters of struc-
tural adjustment of heart in patients of both groups during
treatment did not reach the level of statistical probability.

In the analysis of transmitral blood flow rates, a signi-
ficant decrease in the maximum rate of LV filling in the left
atrium systole by 10.45 % was observed and an increase
in the maximum speed of early diastolic filling by 7.40 %
(p < 0.05) was estimated. At the same time, there was
atendency to the decrease of the Ve/Va ratio and the time
of isovolumetric relaxation of the left ventricle. The obtained
data reflect the UDCA and L-arginine positive effect on
the diastolic function of the left ventricle.

Pathologia. Volume 14. No. 2, May-August 2017

In patients of the 1%t group, in 3 months of treatment,
no reliable changes in the studied parameters were found.
Only a tendency towards a decrease in the LV EDV,
LVs and IVRT was noted. After 3 months of treatment in
the patients of the 2" group, compared with patients in
the 1 group, the lower LV MSI levels by 35 %, LV EDV by
8 %, LV EDP by 7 % and the 8 % higher LV EF (p < 0.05)
were observed.

The results of daily ECG monitoring in the dynamics
of observation in 3 months are shown in Table 2.

According to the results of daily ECG monitoring in
patients receiving supplemental therapy with UDCA and
L-arginine against the baseline therapy, there was a de-
crease in the mean heart rate in both the active (11 %)
and the passive (8 %) periods in the dynamics of treat-
ment. The number (by 80 %) and duration (by 85 %)
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Table 2. Dynamics of indicators of ectopic cardiac activity in patients with coronary heart disease comorbid with NAFLD against the background
of baseline therapy with the addition of UDCA and L-arginine

Index, The 1+t subgroup Basic therapy The 2" subgroup Basic therapy
Unit (of measurement) (n=30) With the addition of UDCA and L-arginine
(n=26)
Before treatment In 3 months Before treatment In 3 months

Average heart rate over the entire period, beats per min. 70.5 70.0 68.5 61

(61.0; 75.0) (67.0; 77.0) (60.5; 74.0) (60; 65)*
The average heart rate during the day, beats per min. 74.5 75.5 725 64

(62.0; 80.0) (68.0; 83.0) (63.0; 79.5) (63; 72)**
Average heart rate at night, beats per min. 64.0 60.0 60.5 56

(55.5; 66.5) (58.0; 69.0) (60; 64) (53; 59)*
Circadian Index 1.16 1.20 1.20 1.19

(1.13;1.22) (1.1, 1.24) (1.07; 1.26) (1.12;1.21)
Minimum heart rate throughout the period, beats per min. 50.0 49.0 47 48

(47.0; 55.0) (46.0; 62.0) (44.5; 48.5) (45; 64)
Maximum heart rate throughout the period, beats per min. 109.0 99.0 129 97

(97.0; 126.0) (89.0; 120) (97.5; 143) (88; 101)*
Number of tachycardia episodes, episodes per 24 hours 24.5 14.0 60 12

(13.0;90.0) (11.0; 68.0) (3;173) (3;17)*
Tachycardia, minutes 39.0 225 83.5 13

(2.0; 163.0) (16.0; 118) (3.25; 266.5) (1; 23)*
Ventricular extrasystoles, episodes per 24 hours 63 54.5 55 8

(20; 326) (13; 248) (2; 331) (1; 54)*
Supraventricular extrasystole, episodes per 24 hours 119 124 94.5 63.5

(35;173) (60.0; 233) (75; 223) (39; 119)*
The duration of ST depression, minutes per 24 hours 16 12 135 6.0

(6; 18) (7;16) (7.75; 23) (3.5; 8.0)**
ST depression, uV 169 175 167 150

(142; 184) (139; 225) (120; 225) (125; 185)
Episode of maximum ST depressionduration, minutes 8 5.75 8 2

(4;13) (4;10.5) (4;8) (2; 4y
Maximum ST depression, uV 97 101 88 90

(81; 110) (85; 112) (87; 112) (85; 115)

* the probability of indicators difference compared to the initial level is statistically significant;
# the probability of difference in the 1t and 2" groups in three months of treatment is statistically significant.

146

of episodes of tachycardia have significantly decreased.
A significant decrease in the total number of ventricular
(84 %) and supraventricular (63 %) extrasystoles per day
was revealed. Also, in this category of patients, the de-
crease in the duration of depression of the ST segment
(by 55 %) and the duration of its maximum episode (by
75 %) was noted.

In 3 months of follow-up in patients of Group 1,
a significantly lower number and duration of tachycardia
episodes were observed by 43 % and 42 % respectively
(p < 0.05). There was also a tendency to the reduction
of depression duration of the ST segment per day. There
were no significant changes in the number of supraven-
tricular and ventricular extrasystoles after treatment in this
group. In patients of the 2" group, compared with patients
of the 1%t group, after treatment, the heart rate was below
the heart rate for the entire observation period by 13 %
and heart rate in the active period by 15 % (p < 0.05).
The number of episodes in the group of tachycardia did
not differ significantly, however, the duration of episodes
of tachycardia (p < 0.05) was significantly lower (by 42 %).
Also, in patients of the 2™ group, fewer episodes of ven-
tricular and supraventricular extrasystoles were noted in
6.75 and 1.95 times, respectively, compared to patients
in group 1 (p < 0.05). In patients who received additional
UDCA and L-arginine in 3 months of treatment, the total
duration of ST-segment depression was 2 times lower
and the duration of its maximum episode was 2.87 times
(p<0.05).
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The dynamics of indicators of heart rate variability in
patients with coronary heart disease comorbid with NAFLD
is given in Table 3.

After 3 months of treatment, patients with additional
UDCA and L-arginine experienced an increase in SDNNiin
both active (18 %) and passive (20 %) periods (p < 0.05).
There was a decrease in the LF/HF ratio by 24 % in
the active and 27 % in the passive period (p < 0.05) due to
a possible decrease in the contribution of the sympathetic
component and an increase in the activity of the parasym-
pathetic component.

Patients receiving only baseline therapy observed
a significant increase only in the HF index of active
period (by 17 %). Patients in the 2" group compared
with patients in group 1 after 3 months of treatment had
higher SDNNi values in the active period by 10 % and
in the passive period by 12 %; HF in the active period
by 20 % (p < 0.05). Also, the LF/HF ratio was lower by
16 % in the daytime and by 39 % in the night period
(p <0.05).

The obtained data coincide with the results of oth-
er researchers [12-14]. The study of M. Kielar et al.
(2004) shows that the regular use of L-arginine improves
the general state of patients with coronary heart disease,
reduces the frequency of angina attacks, decreases
the dose of nitrates, and increases the tolerance to phy-
sical activity [15]. In the work of O.V. Kraydashenko et al.
(2012) data are obtained on the reduction of duration and
severity of episodes of myocardial ischemia, correlated
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with the restoration of the functional state of the vascular
endothelium, in patients receiving L-arginine in the integra-
ted therapy of coronary artery disease [16]. M.A. Teresh-
chinskaya (2012) noted that for now there is evidence
that the pathway L-arginine-NO-cGMP plays an important
neuro-modulating role in the functioning of the autonomic
nervous system — increases the vagal effect and inhibits
its sympathetic component [17].

A. Ya. Bazilevich et al. (2011) showed that the use
of ursodeoxycholic acid in patients with coronary heart
disease and post-infarction cardiosclerosis in combination
with nonalcoholic fatty liver disease leads to a significant
improvement in the left ventricular myocardial function and
improvement of remodeling of the left heart and central
hemodynamics during the year of treatment [14]. In an
experimental study by M. Miragoli et al. (2011), the car-
dioprotective role of UDCA and its anti-arrhythmogenic
effect was studied. The researchers found that UDCA
protects against ICP-induced arrhythmias (arrhythmias
due to intrahepatic cholestasis of pregnancy), directly by
hyperpolarization of myofibroblasts [18].

Thus, the positive effects of adding UDCA and
L-arginine to baseline therapy in patients with coronary
artery disease and NAFLD include improved diastolic
function, decreased myocardial ischemia, decreased
myocardial stiffness and the number of ventricular and
supraventricular extrasystoles, as well as increased total
VPS, normalization of the sympathetic-parasympathetic
balance by increasing the parasympathetic component
of the cardiovascular system.

Conclusions:

1. The addition of ursodeoxycholic acid and L-arginine
to basic therapy in patients with coronary heart disease
comorbid with the nonalcoholic fatty liver disease is ac-
companied by a decrease in the left ventricular myocar-
dium stiffness index and an improvement in the diastolic
function.

2. Under the influence of basic therapy with the ad-
dition of ursodeoxycholic acid and L-arginine in patients
with ischemic heart disease and non-alcoholic fatty liver
disease, there is a decrease in the severity of manifesta-
tions of myocardial ischemia and the number of ventricular
and supraventricular extrasystoles against the normali-
zation of the sympathetic and parasympathetic balance
of the autonomic nervous system.

Prospects for further research: to study the effects
of combined therapy of UDCA and L-arginine on the state
of endothelial dysfunction and vascular remodeling in
patients with coronary artery disease and NAFLD.
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