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Abstract
Objectives: The negative impact of undifferentiated connective tissue dysplasia (UCTD) in myocardial contractility and endothelial 
microvascular dysfunction and their frequent combination with cardiac arrhythmias suggests an unfavorable course to pregnancy 
and childbirth due to the formation of uteroplacental dysfunction.

The Aim of the Study: To reduce the incidence of obstetric complications in pregnants with UCTD by carnitine-arginine complex.

Materials and Methods: There were examined 58 pregnants with UCTD, including mitral valve prolaps with and without frequent 
extrasystoles, and 14 pregnants of control group. Metabolic support by intravenous infusion of L-arginine and L-carnitine complex.

Results: There are violations of morpho-functional parameters of the heart with the development of moderate systolic-diastolic 
myocardial dysfunction and endothelial microvascular dysfunction and significantly more often diagnosed with obstetrics complica-
tions in pregnant women with MVP and extrasystolic arrhythmia on the background of UCTD. There was a significant reduction of 
arrhythmias in patients with MVP and frequent ventricular (90.6%) or mixed extrasystoles (77.8%) under the influence of complex 
drug treatment with L-arginine and L-carnitine. 

Conclusion: There are violations of morpho-functional parameters of the heart with the development of moderate systolic-diastolic 
myocardial dysfunction and endothelial microvascular dysfunction, which are triggers of complicated pregnancy and childbirth in 
pregnant women with MVP and extrasystolic arrhythmia on the background of UCTD in the initial state. The inclusion of L-arginine 
and L-carnitine led to a significant improvement in the parameters of central cardiohemodynamics and restoration of endothelial 
function of microvessels and pregnancy complications.
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Introduction

Anomalies of labor are one of the main sources of surgical 
delivery, obstetric and perinatal trauma, uterine bleeding. Analysis 

of the causes of these disorders allowed to determine the role of 
congenital and acquired abnormalities in the development of 
connective tissue (CT) in the functional state of the pregnant uterus 
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[1-3]. The frequency of diagnosis of undifferentiated connective 
tissue dysplasia (UCTD) among women of reproductive age reaches 
33.1% [4-6]. The most common of them are vegetative-vascular 
dystonia, structural abnormalities of the heart (mitral or aortic 
valve prolapse, venous varicose processes, genital prolapse, etc.), 
which complicate the course of pregnancy [7-9]. The prevalence 
of mitral valve prolapse (MVP) predominant in female patients, 
and its negative impact on myocardial contractility and frequent 
combination with cardiac arrhythmias and conduction can predict 
the adverse effects on pregnancy, childbirth in women and the 
development of the fetus [10-12].

The unity between CT defects and the formation of uteroplacental 
insufficiency is also proved not only due to the defeat of connective 
tissue fibers of elastic or mixed type arteries, but also through the 
development of endothelial microvascular dysfunction [13,14], 
which causes a tendency to uterine bleeding (menorrhagia, 
pathological blood loss after childbirth and abortion), and in the 
perinatal aspect - an increased frequency of hemorrhages, in 
particular, cephalohematoma [15-17].

These mechanisms of development the phenotypic 
manifestations of CT dysplasia in pregnant women and triggering 
effect on ante- and perinatal complications suggest the possibility 
of metabolic and cytoprotective therapy on these pathological 
processes. The most promising and physiological metabolic 
drugs are L-carnitine and L-arginine. L-arginine has antihypoxic, 
membrane stabilizing, antioxidant and detoxifying activity, 
manifests as an active regulator of intermediate metabolism and 
supply energy processes [18,19], but its main physiological role is 
to regulate the level of function body organs and tissues [20,21]. 
L-carnitine occurs an important role in energy metabolism of 
myocardium due to the transfer of free fatty acids from the cytosol 
into mitochondria and providing bioavailability of high-energy 
substrate for oxidative metabolism in cardiomyocytes [22,23], 
which positively affects left ventricular metabolism and function 
[24-26]. The above facts became the basis for the study of clinical 
efficacy and the possibility use of arginine-carnitine complex 
for correction of arrhythmias on the background of systolic and 
endothelial dysfunction for reduce the incidence of obstetric com-
plications in pregnants with UCTD.

The Aim of the Study

To reduce the incidence of obstetric complications associated 
with cardiovascular disorders by including carnitine-arginine 
complex for treatment of pregnant women with UCTD.

Materials and Methods

The work is based on the results of a comprehensive examination 
of 58 pregnants with 2 - 8 individual signs of undifferentiated 
connective tissue dysplasia, including MVP with and without 
frequent extrasystoles. The age of patients ranged from 19 to 
30 (mean 21.9 ± 2.8) years. The international phenotypic scale 
of M. Gleshbi (1989) was used for all women to identify UCTD 
syndrome, and the evaluation table of LN Fomina (2000) was used 
to determine the clinical significance of the set of UCTD symptoms 
within moderate and severe dysplasia.

The study included: 1) general clinical and laboratory 
biochemical examination; 2) questionnaire to identify phenotypic 
markers of connective tissue dysplasia (CTD) and stigmas of 
dysembryogenesis, heredity of various diseases; 3) ECG - research 
in 12 standard leads; 4) HM ECG with the help of software 
and hardware complex «DiaCard» («Solveig», Ukraine); 5) 
Echocardiography - research in M-, B- and D-modes on the device 
«Toshiba istyle SSA-580A»; 6) Ultrasound (US) included feto- and 
placentometry, biophysical profile, Doppler hemodynamics in the 
uterus-placenta-fetus, assessment of uterine vessels for varicose 
transformation of uterine and internal iliac veins was performed by 
ultrasound scanner «Sonoskope-30» («Kranzbuhler», Germany); 
7) Fetus cardiotocography was performed with a Fetalcare device 
(Kranzbuhler, Germany); 8) The functional state of the vascular 
endothelium was determined by the concentration of endothelin-1 
(ET-1) in blood plasma (using the enzyme-linked immunosorbent 
assay «Amersham Pharmacia Biotech» and affinity chromatography 
columns) and the content of stable NO metabolites in reaction with 
Gris reagent. The amount of nitrites was calculated according to 
the calibration schedule [27].

For prenatal care of pregnant women with UCTD and prevention 
of obstetric complications associated with cardiovascular disorders 
in the experimental group, we used metabolic support prescribing 
in addition to standard protocol treatment of 4.2 g of L- arginine 
and 2.0 g of L-carnitine in solution for intravenous infusion once a 
day during 10 days. The control group included 20 pregnants with 
standard management of women with UCTD before childbirth. The 
reference indicators were takes from 14 healthy pregnant women 
of the same age and gestation.

Evaluation of clinical and antiarrhythmic efficacy of therapy 
was performed according to clinical and instrumental data after 
10-15 days of treatment, repeated comprehensive examination - at 
36 weeks of gestation and first day after delivery.
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Statistical processing of the obtained results was performed 
using the statistical software package SPSS «Statistica v18» and 
the program «Microsoft Exel-2013». To evaluate the data used non-
parametric statistical methods - Mann-Whitney U-test to compare 
indicators in the two groups (p < 0,05).

Research Results and discussion

The frequency of UCTD was determined at 29.3% by 
retrospective analysis of the examined pregnant women, which, 
in general, corresponds to the population prevalence of UCTD in 
Ukraine [7]. Obstetric risk factors included such constitutional 
features characteristic of UCTD as asthenic physique with a 
deficit of body weight (BP 5.57; CI 4.01-7.67; p < 0.05), body 
weight less than 55 kg before pregnancy (BP 2.4; CI 1.48-3.64; p 
< 0.05). Among the pregestational factors are often identified the 
following pathological conditions, that considerably «associated» 
with UCTD: mitral valve prolapse, arterial hypotension, vegetative-
vascular dystonia, veins varicose, caries, myopia, chronic tonsillitis, 
predisposition to frequent colds, bronchial diseases, biliary 
discinesia, pathology of the urinary organs. The reproductive 
history showed a high frequency of premature birth (BP 4.43; CI 
1.87-10.52; p < 0.05), the risk of miscarriage (BP 1.88; CI 1.07-
3.31; p < 0,05), perinatal losses (BP 1.57; CI 5.13-16.58; p < 0.05), 
uterine postpartum bleeding (BP 3.05; CI 2.03-4.55; p < 0.05), 
which statistically confirms the pathological effect of UCTD on 
pregnancy and childbirth.

The consequences of pregnancy associated with UCTD was early 
preterm birth at 22-27 weeks (BP 4.9, CI 2.27-10.61, p = 0.001). The 
duration of labour was on average shorter (respectively 286 ± 15 
minutes and 332 ± 21 minutes) (p < 0,05), but in labour with UCTD 
there was a higher frequency of pathological preliminary period 
(PP) (9.2% vs. 3,1%) and primary uterus inertia (7.7% vs. 3.4%; p 
< 0.001), whereas in the absence of UCTD - more often diagnosed 
with secondary uterus inertia (1.5% and 2.8%, respectively), Am-
niotic sac rupture was also highly associated with UCTD (BP 8.96; 
CI 6.72-11.96; p < 0.001).

79.3% women with UCTD has natural delivery, and the high 
frequency of cesarean sections (20.7%) twice highly to the control, 
which allows to consider persons with UCTD as a risk group for 
operative delivery and urgent cesarean section due to pathological 
labour.

Thus, the results of a retrospective study led to the conclusion 
that the presence of signs of UCTD is obstetric risk factor and a 
prerequisite for hereditary nature in the development of birth 
defects.

Other specific risk factor for development of pathological course 
of pregnancy and childbirth is presence of MVP in combination with 
frequent extrasystoles. Phenotypic markers of arrhythmogenesis 
in women with MVP should be considered: height >180 cm, joint 
hypermobility, increased skin signs of wrist and thumb, varicose 
veins (p < 0,001). It was also noted that joint hypermobility, 
increased skin signs of wrist and thumb show positive correlations 
(r = 0.19 - 0.25, p < 0.05) with such characteristics of MVP as the 
degree of prolapse of the anterior mitral valve, the presence of 
myxomatous degeneration of the valves, mitral regurgitation and 
bicuspid prolapse, which in some way determine the severity and 
features of MVP in pregnant women.

There were 32 (55.2%) with frequent ventricular arrhythmias, 
18 (31.0%) - with frequent supraventricular arrhythmias and 8 
(13.8%) - with combined arrhythmias: frequent ventricular and 
supraventricular arrhythmias in pregnants with MVP. In pregnant 
women with MVP and frequent ventricular arrhythmias, the daily 
number median of arrhythmia was 870.0, and in 1 hour search 
38.4. Almost half (49.1%) of these patients had binary and group 
extrasystoles (the daily number median of binary and group 
ventricular extrasystoles was 37.5). In patients with frequent 
supraventricular extrasystole, the median value of the daily amount 
of extrasystole was 956.0, and in 1 hour search 42.8. Episodes of 
sinus tachycardia were observed in 68.0% patients with frequent 
supraventricular arrhythmias during the day (daily number 
median of episodes was 2.0, maximum duration of episodes was 
12 s).

The results of the echocardiographic study analysis showed 
that there is a significant increase in the value of left ventricular 
end-systolic dimension (LVESD) and its index (ESVI) (35.1 vs. 30.8 
mm and 18.9 vs. 16.7 mm/m2, respectively, p < 0,05), LV posterior 
wall thickness (LVPWs) (9.7 vs. 8,9 mm, p < 0,05), interventricular 
septum (IVS) thickness (9.8 vs. 8.8 mm, p < 0.001), myocardial 
wall thickness (0.39 vs. 0.35, p < 0.05), right ventricular size 
(33.0 against 29.0 mm, p < 0.05), left ventricular mass index 
(LVMI) (114.8 vs. 96.5 g/m2, p < 0.05), deceleration time of early 
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diastolic filling (DT) against 166 ms, p < 0,05) and isovolumetric 
myocardial relaxation (IVRT) (82 against 71 ms, p < 0,05), 
reduction of emission fraction (EF), rate of circular contraction of 
myocardial fibers (Vcf) (1.11 vs. 1.22 m/s, p < 0,05), left atrium/
right atrium ratio (1.2 vs. 1.3, p < 0.05) in pregnant women with 
MVP and extrasystole, in contrast to patients without arrhythmia. 
Thus, the presence of extrasystole in pregnant women with MVP 
is associated with more pronounced disorders of intracardial 
hemodynamics, thus - with signs of initial structural and geometric 
remodeling of the walls and chambers of the heart with a tendency 
to dilatation of ventricles and atria, deterioration of contractile and 
relaxation properties of myocardium. In turn, the analysis of the 
valvular apparatus in pregnant women with MVP and extrasystole, 
compared with patients with MVP without arrhythmia, revealed 
a significant increase in the thickness of the mitral valve leaflets 
(1.5 vs. 1.0 mm, p < 0.05), the frequency of registration cases of 
abnormal chords of the left ventricle (45.3 vs. 28.3%, p < 0.05) and 
right ventricle (26.2 vs. 9.4%, p < 0.001). Probably these changes 
in echostructural abnormalities of the heart can be considered as 
structural predictors of arrhythmias in patients with MVP.

To clarify this assumption, we evaluated the effectiveness 
of cardioprotective and antiarrhythmic effects of carnitine-
arginine complex in pregnant women with MVP and extrasystolic 
arrhythmia. In the course of the study it was found that under 
the influence of complex drug treatment with the inclusion of 
L-arginine and L-carnitine there is a significant decrease in the 
frequency of arrhythmias and conduction, but patients in this 
group remained significantly higher sinus tachycardia. This 
result can be explained by an additional decrease in systolic and 
diastolic blood pressure due to improved microcirculation under 

the influence of L-arginine. However, we note that after completing 
the course of the proposed complex treatment (10 days) the 
frequency of arrhythmias in pregnant women of the researched 
group was significantly reduced and was lower compared to the 
control group (P < 0,05). The best effect of complex treatment 
was obtained in the group of patients with MVP and frequent 
ventricular arrhythmias or with mixed extrasystolic arrhythmia. 
Registration of the extrasystole frequency decreased by 90.6% 
and 77.8%, respectively after treatment, the median daily number 
of extrasystoles in pregnant women in these groups was 284 and 
for 1 hour of the study - 7.4. The antiarrhythmic effect observed 
only in 37.5% patients in pregnant women with supraventricular 
arrhythmias, which justified the additional use of nebivolol 
hydrochloride at a dose 2.5 mg/day.

Echocardiographic study (Table 1) not differ statistically in the 
initial state of researched and control groups, but differ significantly 
from those in healthy people (reference values). In the initial state 
in pregnant women with MVP was diagnosed systolic and diastolic 
LV dysfunction, as evidenced of increasing of LV End-diastolic 
volume, E, A, E/A and decreasing of LV End-systolic volume, EF, 
IVRT and DT. Contractile left ventricular function in pregnant 
women with MVP and frequent extrasystoles decreased moderately 
by an average of 3.8%. Under the influence of standard therapy 
up to 10 days in pregnant women of control group indicators of 
LVEDV, IVRT, DT, A increased insignificantly and, accordingly, such 
indicators of intracardiac hemodynamics as E, E/A, EF decreased. 
Thus, in pregnant women with MVP gradually formed signs of 
diastolic dysfunction, mainly relaxation type. The obtained data 
indicate insufficient hemodynamic efficacy of standard therapy in 
pregnant women with frequent extrasystoles on the background 
of MVP.

Metrics and their reference 
values

Before 
treatment

By 10 days of 
treatment After delivery р1 р2 р3

LV EDV, ml
(156,4 ± 1,4)

1 150,5 ± 1,3 157,2 ± 1,3* 163,2 ± 1,2* <0,05 <0,05 <0,05
2 151, ± 1,5 152,5 ± 1,4 153,3 ± 1,4 >0,05 >0,05 >0,05

LV ESV, ml
(81,3 ± 3,8)

1 88,6 ± 2,3 82,5 ± 2,2 81,8 ± 2,4* <0,05 >0,05 <0,05
2 88,9 ± 2,1 87,4 ± 2,2 89,2 ± 2,4 >0,05 >0,05 >0,05

EF, %
(61,8 ± 0,3)

1 58,1 ± 0,4 61,8 ± 0,2* 61,5 ± 0,3* <0,05 >0,05 <0,05
2 58,9 ± 0,4 57,3 ± 0,4 58,2 ± 0,4 >0,05 >0,05 >0,05

IVRT,мс (88,5 ± 2,1)
1 84,1 ± 1,4 88,8 ± 1,4* 89,7 ± 1,3 <0,05 >0,05 <0,05
2 85,7 ± 1,8 84,3 ± 1,4 86,3 ± 2,1 >0,05 >0,05 >0,05
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DT,мс
(196,4 ± 4,7)

1 180,8 ± 5,6 186,4 ± 5,3 215,6 ± 4,1* >0,05 <0,05 <0,05
2 179,5 ± 4,4 180,6 ± 4, 6 184,6 ± 4,2 >0,05 >0,05 >0,05

E, см/сек (45,67 
± 1,7)

1 54,4 ± 1,6 48,1 ± 1,2 * 45,8 ± 1,7* <0,05 >0,05 <0,05
2 53,2 ± 1,3 52,7 ± 1,3 49,9 ± 1,4 >0,05 >0,05 >0,05

А, см/сек (36,8 ± 
1,1)

1 41,5 ± 1,2 37,4 ± 1,2 * 37,1 ± 1,1* <0,05 >0,05 <0,05
2 40,8 ± 1,3 41,7 ± 1,1 42,7 ± 1,2 >0,05 >0,05 >0,05

Е/А
(1,23 ± 0,04)

1 1,31 ± 0,05 1,29 ± 0,03 1,19 ± 0,02* >0,05 <0,05 <0,05
2 1,29 ± 0,05 1,30 ± 0,06 1,08 ± 0,05 >0,05 <0,05 <0,05

Notes: 1. 1.2 - respectively indicators in pregnant research (n = 58) and control (n = 20) groups; 2. p1, p2, p3 
- accordingly, the reliability of the difference between the parameters in pregnant women before and after 10 
days of treatment, after 10 and after delivery and between patients before treatment and after childbirth; 3. *- 
indicators are reliably different from similar groups of control in pregnant women.

Table 1: Dynamics of echocardiogram parameters under the influence of the proposed treatment program in pregnant women with 
MVP and extrasystole (M ± m).

In pregnant women of researshed group, who reseaved 
arginine-carnitine complex in addition to standard therapy 
treatment, re-examination showed a significant increase of EF and 
IVRT, as well as a decrease of LVEDV and E and A. Changes in other 
hemodynamic parameters were insignificant compared to initial 
data, however, there was a tendency to reduce the manifestations 
of post-extrasystolic remodeling of the heart. At the same time, the 
preservation of the achieved therapeutic effect in the postpartum 
period was noted. Thus, in women in labor after complex therapy 
significantly increased, the rate of IVRT, DT, LVEDV and EF and 
decreased LVESV, E, A, E/A compared to baseline. Thus, the 
addition of arginine and carnitine to the standard medication of 
pregnant women helped to reduce the size of the left ventricles, 
manifestations of post-arrhythmic remodeling of the left ventricle, 
which ultimately manifested a significant increase in EF (average 
3.5%), improved myocardial contractility and reduced dysfunction.

A promising task was also to investigate the therapeutic 
efficacy of the proposed comprehensive treatment of endothelial 
microvascular dysfunction. It was found that in the initial state, 
the indicators of the functional state of the endothelium in all 
pregnant women with MVP and frequent extrasystoles did not 
differ significantly, but were significantly impaired in comparison 
with the reference data (Table 2). During treatment in patients of 
control group, who underwent standard protocol drug support 
of pregnancy, the level of endothelin-1 was significantly reduced, 
and did not reach the level of healthy pregnant women (P < 0.05). 
At the same time, in pregnant women of researched group, who 
in addition to the complex treatment included a course of therapy 
with L-arginine and L-carnitine during 10 days, the activity of ET-1 
decreased by 42.7% (P < 0.05). Thereby, this treatment in pregnant 
women with MVP and frequent extrasystoles contributed to a rapid 
decrease in the activity of endothelin-1 in blood plasma.

Metrics and their 
reference values before treatment

By 10 days of 
treatment р1 р2

Endoteline-1, ng/ml
1 0,46 ± 0,03 0,47 ± 0,04 >0,05 >0,05
2 0,89 ± 0,03 0,51 ± 0,05 <0,05 >0,05
3 0,87 ± 0,05 0,72 ± 0,04 <0,05 <0,05

NO₂, mkmol/l
1 11,46 ± 0,34 11,56 ± 0,43 >0,05 >0,05
2 6,89 ± 0,42 10,85 ± 0,39 <0,05 >0,05
3 6,68 ± 0,43 7,71 ± 0,32 >0,05 <0,05

NOз, mkmol/l
1 25,46 ± 0,53 25,58 ± 0,63 >0,05 >0,05
2 16,83 ± 0,46 21,87 ± 0,51 <0,05 <0,05
3 16,87 ± 0,43 19,32 ± 0,42 <0,05 <0,05
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NOε, mkmol/l
1 35,92 ± 0,37 36,04 ± 0,47 >0,05 >0,05
2 23,75 ± 0,42 33,74 ± 0,52 <0,05 >0,05
3 23,37 ± 0,42 27,65 ± 0,52 <0,05 <0,05

Notes: 1. 1,2,3 - accordingly, indicators in reference, researched and control group; 2. p1, p2 - accordingly, 
reliability of the difference between parameters before and after treatment and after treatment and reference 
indicators; 3. The underlined indicators are reliably different from the corresponding group of healthy 
individuals.

Table 2: Dynamics of endothelial microvascular function in pregnant women with MVP and extrasystole under the influence of the 
proposed treatment program (M ± m).

Simultaneously with changes of endothelin-1 activity in 
pregnant women with MVP and extrasystole, there was a decrease 
in the level of nitric oxide metabolites, which can indicate a 
pronounced violation of microcirculation in these patients. Thus, 
the concentration of nitrates and nitrites in the initial state in 
pregnant women of both groups decreased 1.7 times, and their 
total content in blood plasma decreased by 34.3% compared with 
the values of reference indicators in pregnant women. Generally 
accepted protocol of pregnancy in the presence of UCTD stigmas did 
not provide complete restoration of vascular endothelial function 
in the control group of pregnant women with MVP and extrasystolic 
arrhythmia. Total concentration of nitric oxide metabolites in 
plasma was 23.5% lower (P < 0.05). At the same time, the use of 
complex drug therapy with the inclusion of arginine-carnitine 
complex in patients of researched group significantly affected 
concentration of nitrites and nitrates in blood plasma, their level 
increased significantly after 10 days of treatment and reached the 
reference norm.

Thus, the results of a comprehensive study of clinical and 
functional status of pregnant women with phenotypic signs of 
UCTD, MVP and extrasystolic arrhythmia allow us to conclude 
that in most cases this pathology occurred on the background of 
moderate heart failure and significant endothelial dysfunction 
of bed vascular situation in pregnant women. There was 
no significant reduction in the frequency of arrhythmias, 
improvement of inotropic capacity of the myocardium and 
restoration of endothelial function of microvascular tissues after 
standard medical support in pregnant women of control group. 
Supraventricular and ventricular arrhythmias remained resistant 
to standard treatment, which justified the use of additional 
antiarrhythmic therapy with nebivolol hydrochloride. At the same 

time, pregnant women with MVP and extrasystolic arrhythmia 
of researched group, who additionally included L-arginine and 
L-carnitine in complex treatment showed a significant decrease of 
arrhythmias, improved myocardial contractility and restoration of 
endothelial microvascular function.

In our opinion positive impact of the proposed treatment on 
the inotropic function of heart and a significant reduction in the 
frequency and severity of extrasystolic arrhythmias are achieved 
due to cardiometabolic effects of L-carnitine, that matters its 
important role in myocardial energy metabolism by transfer of 
free fatty acids from cytosol to mitochondria and thus provides 
bioavailability of a high-energy substrate for oxidative metabolism 
in the cardiomyocyte [22,25]. In addition, by facilitating the 
oxidation of long-chain fatty acids and modulating the ratio of CoA 
to CoA-SH, the compound is involved in the binding of acyl residues 
in peroxisomes and mitochondria and has a positive effect on amino 
acid metabolism, assimilating the array of free radicals and cells 
prevents the accumulation in the cytoplasm of cardiomyocytes of 
fatty acid esters, which can lead to fatal ventricular arrhythmias 
[21,23].

We also found that such comprehensive treatment in pregnant 
women with MVP and extrasystolic arrhythmia on the background 
of UCTD contributed to rapid and complete recovery of studied 
indicators of endothelial function of microvessels. The obtained 
result can be explained by the use of L-arginine as the main substrate 
for the synthesis of nitric oxide. Many studies showed that this 
effect of L-arginine is achieved due to its antihypoxic, antioxidant 
and membrane stabilizing activity, but its main physiological role 
is to regulate the functional state of microvessels and ensure the 
appropriate level of microcirculation of organs and tissues [28,29].
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In general, due to the complex use of combination drug therapy 
with the inclusion of L-arginine and L-carnitine in pregnant 
women with MVP and extrasystolic arrhythmia on the background 
of UCTD, a significant improvement in the parameters of central 
cardiohemodynamics and restoration of endothelial function was 
reduced.

Conclusions

•	 There are violations of morpho-functional parameters of the 
heart with the development of moderate systolic-diastolic 
myocardial dysfunction and endothelial microvascular 
dysfunction in pregnant women with MVP and extrasystolic 
arrhythmia on the background of UCTD in the initial state.

•	 Morpho-functional changes of heart parameters and metabolic 
disorders in comorbid pregnant women with MVP and 
extrasystolic arrhythmia on the background of UCTD led to the 
development of complicated pregnancy and childbirth. They 
were significantly more often diagnosed with miscarriage 
(isthmic-cervical insufficiency, miscarriage, premature birth), 
late preeclampsia, placental dysfunction, premature rupture 
of membranes, anomalies of placement and attachment of the 
placenta, abnormalities in labor, postpartum trauma.

•	 The use of complex drug therapy with L-arginine and 
L-carnitine in pregnant women with MVP and extrasystolic 
arrhythmia on the background of UCTD led to a significant 
improvement in central cardiohemodynamics and restoration 
of endothelial function of microvascules, accompanied by a 
change in essence and development.
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