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Abstract. It was studied the effect of trimetazidine in patients with ischemic heart
disease and diabetes mellitus with concomitant cardiac arrhythmias: ventricular and
supraventricular extrasystoles and cardiac fibrillation. It was investigated 35
patients, among them 12 with registered supraventricular extrasystoles, 12 with
ventricular extrasystoles, 11 patients with paroxysmal form of cardiac fibrillation. It
has been shown that the treatment with trimetazidine is accompanied by decreasing
of the number of supraventricular and ventricular extrasystoles in patients with
ischemic heart disease and diabetes mellitus 2 type. The treatment with trimetazidine
is accompanied by the reduction of severity of myocardial ischemia.
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At last time, much attention is given to drugs that have a positive effect on the
metabolism of ischemic myocardium [1, 10]. Some drugs in this group, not having
electrophysiological properties have antiarrhythmic effect by influencing on the
different mechanisms of arrhythmogenesis [3, 5], including myocardial fibrosis, left
ventricular remodeling. Indirect antiarrhythmic properties of drugs of metabolic
actions serve as an additional argument in favor of their appointment in patients with
ischemic heart disease, including patients with concomitant diabetes mellitus.

Among the drugs of metabolic action the special interest is induced by
trimetazidine [7]. Recently, the drug entered in the arsenal of preparations that are
used to treat patients with ischemic heart disease and concomitant diabetes mellitus.
Trimetazidine selectively inhibits the enzyme 3-ketoacyl-KoAtiolazu and causes a

partial decrease of B-oxidation of free fatty acids [7, 8]. It is noted the increasing of
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glucose metabolism, increasing of formation of adenosinediphosphate, the improving

of myocardial contractility [4, 11]. In patients with diabetes mellitus trimetazidine
optimizes the myocardial metabolism by restoring the balance between glycolysis
and glucose oxidation [4, 11]. This results in a more economical way of the
oxidation of carbohydrates and reduce the manifestations of ischemia. It is important
to emphasize that the drug exerts the antihypoxiaand -cytoprotective effect
onmyocardium, reduces the negative effect on its free-radical oxidation [9]. It is now
established that free radicals contribute to the appearance of cardiac arrhythmias and
cause electrical instability of the myocardium [6]. Arrhythmias are often observed in
patients with coronary artery disease with concomitant diabetes, especially in the
presence of myocardial dysfunction [6, 10]. With the development of clinically
significant chronic heart failure, the ventricular arrhythmias are regarded as predictor
of sudden death [12].

The purpose of the study. The studying of the effects of trimetazidine in patients
with coronary artery disease and diabetes mellitus II types with concomitant cardiac
arrhythmias: ventricular extrasystoles, supraventricular extrasystoles and cardiac
fibrillation.

Materials and methods. It was examined 35 patients, among them 12 with
registered supraventricular extrasystoles, 12 with ventricular extrasystoles, 11 with
paroxysmal cardiac fibrillation. The age of the patients was from 48 to 63 years. The
study was conducted by open way without prescribing a placebo. Trimetazidine was
administered at a dose of 30 mg 3 times a day on a background of standard therapy,
which included nitrates, angiotensin-converting enzyme inhibitors, disaggregants.
Initially and after 3 months of treatment the electrocardiogrammonitoring was
performed. Together with arrhythmias it was evaluated the number and duration of
ischemic episodes with reduction of S-T segment below the isoelectric line by 1 mm
or more.

Results and discussion. The results of investigation of patients are shown in table
1. After treatment with trimetazidine heart beat rate, systolic blood pressure, diastolic

blood pressure did not change from baseline values. Number supraventricular
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extrasystoles significantly decreased from 314,7 = 9.4 to 168,8 + 7,6 per day (p

<0,05).

Table 1.
The results of daily electrocardiogram monitoring during the treatment with
trimetazidine
Group of patients
Indicators The periofl of Supraventricul | Ventricular Ca.rdizfc
observation ar extrasystoles | extrasystoles | fibrillation
(n=10) (n=11) (n=10)
Beforetreatment 76,0+ 3,8 732+1,2 74,1+22
Heart beats rate / min. After treatment 75,0+2,3 74,4 £ 2,4 72,3+33
p>0,05 p>0,05 p>0,05
Before treatment 138,4+ 6,4 139,6 £ 5,8 130,7+2,9
Systolic blood pressure 137,7+ 7,2 135,7+ 6,3 131,8 + 3.8
Y P After treatment p;0,0S ’ p;0,0S ’ p;0,0S ’
Before treatment 76,5+2,9 72,4+3,3 71,7+ 1,9
Diastolic blood pressure After treatment 74,3 +£2.3 71,5+ 2,1 72,8 +22
p>0,05 p>0,05 p>0,05
Number of Before treatment 314,7+ 9,4 - -
supraventricular +
extraiystoles per day After treatment 16})8;80_0?6 ) )
The number of Before treatment - 892,77+ 11,7 -
Ventrlculljl;reg;ryasystoles After treatment i 47411),5()%0152,4 i
The number of Before treatment - - 1,2+04
aroxysmal cardiac +
I;ibrill}ell tion per day After treatment - - 1};10’8 85
) Before treatment 43+0,7 4,6+0,8 3,1+£0,2
The number of episodes 51506 20503 L6204
of S-T per day After treatment 1’3<0’0§ £)<0,0§ £)<0,0§
) ) Before treatment 33+0,2 38+04 30£1,8
The durat}on of eplsgdes 29103 30202 58100
of reducing S-T, min. After treatment }f’)>0,0§ I;>0,0§ I;>0,0§

A significant change in the frequency of paroxysmal cardiac fibrillation in
patients was not detected (p> 0,05). The number of ventricular extrasystoles per day
after treatment with trimetazidine decreased from 892,7 + 11,7 to 474,8 = 12,4 (p
<0,05). Attention is drawn to the fact that the drug therapy was accompanied by
statistically reliable significant reduction in the number of episodes of myocardial
ischemia in all groups of patients regardless of the type of disturbances of heart

rhythm (table. 1).
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It is important to determined thecharacter of the influence of trimetazidine on the

performance of renin-angiotensin-aldosterone system, lipid metabolism, the level of
endotelin-1, catecholamines and cyclic guanosine monophosphate in patients with
coronary artery disease and diabetes II with concomitant cardiac arrhythmias.

As it is seen from the table 2 the data of treatmentwith trimetazidine was not
associated with significant changes in indicators of renin-angiotensin-aldosterone
system. There were no significant changes in plasma renin activity, aldosterone,

angiotensin II, electrolytes (p> 0,05) (table 2).

Table 2.
System status of renin-angiotensin-aldosterone system in patients with ischemic
heart disease and diabetes mellitus II types with concomitant cardiac

arrhythmias
Group of patients
lst 2nd 3rd
Indicators Tol:;sz::g)zf Supral\; erntrlcu Ventricular Cardiac
extrasystoles | fibrillation (n
extrasystoles (n=11) - 10)
(n=10)
Activityof plasma renin Before treatment j,i? + 8,431? 66,3423i 06896 2,;? + 8,32
+ + +
ng/ml/g! After treatment ,p <0.0 5’ ’p>0,0 5’ ’p>0,0§
Before treatment 326,3+41,2 331,8 £ 38,7 392,7+29,4
Aldosterone pg /ml 327,9 + 56,3 330,8 42,9 3974 £31,5
pE After treatment p;0,0 5 ’ p;0,0 5 ’ p;0,0S ’
Before treatment 17,3+2,41 24,7+£3,2 22,4 +£2,7
Angiotensin II pg/ml 17,4+2,52 23,9 +4,1 22,01 +29
£ Pg After treatment p>0.05 >0,05 p>0,05
Before treatment 142,77+ 3,51 1343+ 2,08 137,6 £ 4,1
Na mmol/l After treatment 141,7+ 4,32 135,6 £ 1,92 136,8 3,9
p>0,05 p>0,05 p>0,05
Before treatment 4,18 £0,15 3,76+ 0,19 3,89+0,11
K mmol/l After treatment 4,19+0,18 3,74+ 0,18 3,85+0,14
p>0,05 p>0,05 p>0,05

During evaluation of the influence of trimetazidine on lipid metabolism it was

unable to identify any changes in the dynamics of therapy (tab. 3).

During the treatment with trimetazidine it was unable to identify its influence on

the level of plasma catecholamines (tab. 4).
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Table 3.
Lipid metabolism during the treatment with trimetazidine
Group of patients
lst 2nd 3rd
. The period of | Supraventric . .
Indicators observation ular Ventricular Cardiac
extrasystoles | fibrillation (n
extrasystoles (n=11) = 10)
(n=10)
Total cholesterol Before treatment 7,14 +£0,19 7,21+0,26 7,08+0,17
R After treatment | 122018 | 7182032 | 7,120,26
p>0,05 p>0,05 p>0,05
Before treatment 2,96 +0,15 3,12+ 0,20 2,94+0, 17
Triglycerides,mmol/l 298+0,18 3,16+0,19 2,98+ 0,21
After treatment p>0.05 p>0,05 p>0,05
Low densitv of Before treatment 4,61 £0,16 4,94 £ 0,19 4,79 +0,14
ow density o
. . 4,62 +0,18 4,92 £0,18 4,83+ 0,20
lipoproteins, mmol/l After treatment 0,05 00,05 0,05
. ) Before treatment 1,02 £ 0,05 0,70+ 0,01 0,72+ 0,03
High density of 1,03£004 | 076+002 | 0,73+0,05
lipoproteins, mmol/I After treatment ’ p>0.0 % ’p>0, 0 % ’p>0, 0 ;
Table 4.
Catecholamine levels during the treatment with trimetazidine
Group of patients
lst 2nd 3rd
Indicators The period of | Supraventric Ventricular Cardiac
observation ular
extrasystoles | fibrillation (n
extrasystoles (n=11) - 10)
(n=10)
Before treatment 5,26 £0,31 5,41 +0,25 5,32+0,28
Adrenaline, mmol/l After treatment 5,24 +0,32 5,37 +0,29 5,33+0,29
et treatmen p>0,05 p>0,05 p>0,05
Before treatment 39,41 +£2,02 40,01 £1,12 39,82 +2,01
Noradrenaline, mmol/I After treatment 38,59 £ 3,01 41,02+ 1,11 37,86+ 1,92
et treatien p>0,05 p>0,05 p>0,05

The therapy with trimetazidine did not cause the significant changes in the level

of plasma endotelin-1 (tab. 5), although the tendency to its decreasing was observed

in all groups of patients, but it did not reach the statistically significant importance.

During evaluationof the influence of trimetazidine on cyclic guanosine

monophosphateit was determined that the drug does not effect on its level in patients

with supraventricular extrasystoles and cardiac fibrillation, but it is observed the
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tendency to its increasing in patients with ventricular extrasystoles, although it did

not reach the statistical significance (tab. 5).

Table 5.

The changes in the level of endotelin-1 and cyclic guanosine monophosphatein
the course of treatment with trimetazidine

Group of patients
. The period of Supraventricu Ventricular Cardiac
Indicators . lar gt
observation extrasystoles | fibrillation (n
extrasystoles (n=11) = 10)
(n=10)
Before treatment 14,12 + 1,07 16,52 £ 0,64 15,12 £ 0,81
Endotelin-1, ng/ml 14,13+ 0,84 15,84+ 1,2 15,10 £ 0,94
After treatment p>0,05 p>0,05 p> 0,05
Cveli osine Before treatment 6,97 +£ 0,83 6,54 £ 0,67 7,01 £0,94
yclic guan
6,99 £ 0,91 7,21 £0,56 7,02 + 0,88
monophosphate,nmol/l After treatment p>0,05 >0,05 p>0.05

In studying the effects of the drug on carbohydrate metabolism it was not noted its

significant effect on the level of immunoreactive insulin and plasma glucose (tab. 6).

Table 6.
The indexes of carbohydrate metabolism
Group of patients
18t 2nd 3rd
Indicators Tol;)esgz:t):n(:f Supral\z; intrlcu Ventricular Cardiac
extrasystoles | fibrillation (n
extrasystoles - _
(n = 10) (n=11) =10)

Immunoreactive Before treatment 13,4+ 0,38 15,3+ 0,96 149+ 0,74
o 12,9 +0,78 15,2+ 0,84 14,0 £ 0,76

insulin, kED/m After treatment 150,05 0,03 10,03
Before treatment 6,63 +0,32 7,42+0,41 6,96 + 0,51
Blood glucose, mmol/l After treatment 6,61 +0,28 7,39 +£0,52 6,97 + 0,29

p>0,05 p>0,05 p>0,05

Conclusions:
1. The therapy with trimetazidine is accompanied by decreasing of the number of
supraventricular and ventricular extrasystoles in patients with ischemic heart disease

and diabetes mellitus.
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2. The drug has no effects on the incidence of paroxysmal cardias fibrillation. The

treatment with trimetazidine is accompanied by a reduction of severity of myocardial
ischemia.

3. The drug has no effects on the indexes of carbohydrate and lipid metabolism,
the state of renin-angiotensin-aldosterone system, cyclic guanosine monophosphate,
endotelin-1, immunoreactive insulin.

4. The antiarrthythmic and anti-ischemic effects of the drug are due to primarily to
its effects on the intracellular metabolism in cardiomyocytes.

5. Trimetazidine inhibits [ Joxidation by inhibiting the metabolism of fatty acids,
and this contributes to a more economical use of oxygen in the oxidation of
carbohydrates and thus results in reducing the occurrence of myocardial ischemia and
anti-arrhythmic action.

The study of the effect of treatment with trimetazidine on the course of
arrhythmias in patients with ischemic heart disease and diabetes mellitus 2 type will

be continued and studied in subsequent scientific investigations.
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Pe3iome. byB BuBueHuit eext Tpimerasiiny y xBopux Ha IXC 1 CHIl 3 cynyTHIMH
MOPYUIEHHSIMA ~ CEPLIEBOTO  PUTMY: [UTYHOYKOBa,  CYIPaBEHTPUKYISIpHA
eKTpacucToJisl 1 MUroTiauBa aputmis. OOctexxeHo 35 XBopux, cepen sAKux y 12
peecTpyBajacsi CynpaBEHTPUKYJSIpHA  eKCTpacucToiisg, y 12  nulyHOukKoBa
exkcTpacuctoiis, y 11 - mapokcuzmanbHa popma MUTOTIMBOT apuTmii. [lokazano, 110
Tepartis TpiMETa31[IHOM CYIPOBOJIKYETHCS 3MEHBIIICHHIM KUTBKOCTI
CYNPaBEHTPUKYJISIPHUX 1 NMUIYHOYKOBUX eKcTpacucton y xBopux Ha [XC 1 CJIL
JlikyBaHHSI TPIMETa311IHOM CYMPOBOIKYBAJIOCS 3MEHILIEHHSM BHPAXEHOCTI imIeMii
MiOKap/a.

KuarouoBi cioBa: apurtmii, TpiMeTasifiH, XpOHIYHA IimieMidHa XBOopoOa cepiis,
IyKpOBUH AiaberT, JiniJHuil 0OMiH, BYTJIEBOAHUNA OOMIiH.

Pe3tome. bout u3yuen sddext Tpumerazuauna y OonbHbeix WBC u CHII ¢
COMYTCBYIOIIUMHU HapYILIEHUSIMHU CEPIIEYHOTO puTM™a: KEITyJ0UKOBas,
CYNPAaBEHTPUKYJISIPHAST SKTPACUCTONMS U MepuarenbHas aputMusd. OdcienoBano 35
OONBHBIX, CpeIu KOTOpPhIX Yy 12 peructpupoBajach CyNpaBeHTPUKYISIpHAs
AKCTpacucToyms, y 12 skemymoukoBas skcTpacuctosms, y 11 — mapokcusmManbHas
dbopma wMepuarenbHOil aputMuu. IlokazaHo, 4YTO Tepamus TPUMETA3UIAUHOM
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COMPOBOXKAAETCS YPEKEHUEM YHUCIA CYNPABEHTPUKYISIPHBIX M KEITYJOUYKOBBIX
skctpacucton y 601apHbIX UBC u CAIL. Jleuenne TpuMeTa3uuHOM COMPOBOXKIATIOCH
YMEHBIIIEHUEM BBIPAKEHHOCTH UILIEMUU MHOKap/a.

KiroueBble cjioBa: apuTMHUM, TPUMETA3UANH, XpOHUYECKas UIIeMUYecKasi 00JIe3Hb
Cep/lia, caxapHbIi 1rualeT, JIUIMHUIHBII OOMEH, YTIIeBOHBIA OOMEH.
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