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 In recent years, there has been an increase in the prevalence and mortality 

from lung diseases complicated by chronic cor pulmonale in Uzbekistan. 

To optimize early diagnosis, adequate prevention and treatment of CCP, it 

is necessary to clarify the factors leading to its development and 

aggravating its course [1], [5]. A number of authors note that in COPD 

there is vasoconstriction of the vessels of the pulmonary circulation, 

leading to hypertrophy, dilatation and failure of the right ventricle (RV) of 

the heart. But the question of what pathogenetic mechanisms underlie 

these changes in COPD has not yet been resolved. According to most 

researchers, in patients with chronic lung diseases, the leading factor in 

the development of hemodynamic changes and disorders of the diastolic 

function of the right ventricle of the heart are disorders of the ventilatory 

lung capacity, hypoxia and endothelial dysfunction [2], [4], [10]. With 

prolonged hypoxia and affective state in patients with COPD, the 

endothelial function, which promotes vascular relaxation, is significantly 

reduced, which can be the cause of pulmonary vasoconstriction, the 

occurrence of pulmonary hypertension and right ventricular hypertrophy 

(RV) of the heart. When studying violations of peripheral blood flow in 
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patients with chronic obstructive pulmonary disease, great importance is 

given to the vasoregulatory function of the vascular endothelium. The role 

of endothelial function in the pathogenesis of PH was studied mainly in 

patients with primary PH. 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

In recent years, there has been an increase in the prevalence and mortality from lung diseases complicated 

by chronic cor pulmonale in Uzbekistan. To optimize early diagnosis, adequate prevention and treatment of 

CCP, it is necessary to clarify the factors leading to its development and aggravating its course [1], [5]. A 

number of authors note that in COPD there is vasoconstriction of the vessels of the pulmonary circulation, 

leading to hypertrophy, dilatation and failure of the right ventricle (RV) of the heart. But the question of 

what pathogenetic mechanisms underlie these changes in COPD has not yet been resolved. According to 

most researchers, in patients with chronic lung diseases, the leading factor in the development of 

hemodynamic changes and disorders of the diastolic function of the right ventricle of the heart are disorders 

of the ventilatory lung capacity, hypoxia and endothelial dysfunction [2], [4], [10]. With prolonged hypoxia 

and affective state in patients with COPD, the endothelial function, which promotes vascular relaxation, is 

significantly reduced, which can be the cause of pulmonary vasoconstriction, the occurrence of pulmonary 

hypertension and right ventricular hypertrophy (RV) of the heart. When studying violations of peripheral 

blood flow in patients with chronic obstructive pulmonary disease, great importance is given to the 

vasoregulatory function of the vascular endothelium. The role of endothelial function in the pathogenesis of 

PH was studied mainly in patients with primary PH. There are very few works devoted to the study of 

changes in endothelial regulation of vascular tone in secondary PH in patients with COPD [3], [6], [9]. 

Currently, it has become obvious that neuropsychic factors have a negative impact on the state of internal 

organs through the autonomic nervous system [4], [7], [10]. Of course, the prevention and treatment of 

patients with COPD complicated by cor pulmonale should be early, comprehensive, rational, individual and 

multistage. Significant advances in the treatment of chronic cor pulmonale in recent years are associated 

with calcium antagonists, which significantly improve the survival and prognosis of life in patients with 

chronic heart failure. However, not all the effects of drugs in this group have been sufficiently studied [8], 

[9], [11]. 

 

At the same time, it is important to search for alternative non-drug methods of treating chronic cor 

pulmonale that can directly affect the pathogenetic mechanisms of the development of complications of 

COPD. One of such methods of therapy at the stage of exacerbation of chronic cor pulmonale, perhaps, is 

ozone therapy, used against the background of basic treatment. The results of clinical studies on the use of 

ozone therapy in patients with ischemic heart disease, hypertension, bronchial asthma with associated 

disorders of carbohydrate metabolism, chronic obstructive pulmonary disease, indicate its positive effects: 

metabolic, bioenergetic, anti-inflammatory, membrane stabilizing, bronchodilator effects. 

 

2. Research purpose 

To study the state of RV diastolic function, pulmonary hemodynamics and vasoregulatory function of the 

peripheral vascular endothelium in patients with chronic cor pulmonale in the dynamics of complex 

treatment. 

 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 05, October, 2021 

  

2133 
 

3. Material and methods 

The study involved 53 patients with COPD (49.7 ± 2.8 years of age, disease history - 10.7 ± 2.9 years), in 

whom the disease was complicated by the development of PH with a mean pulmonary arterial pressure 

(PAP) of more than 25 mm. rt. Art. We also examined 40 patients with COPD (age 56.9 ± 2.6 years, disease 

history - 16.8 ± 3.7 years), in whom the disease was complicated by RV (thickness of the anterior wall of 

the RV of the heart> 5 mm, with anteroposterior size of the RV more 2.5 cm) and 20 healthy individuals 

(LP). According to the method of treatment, patients were randomized and divided into 3 subgroups, 

respectively: subgroup A - 14 patients with COPD with prostatic hyperplasia (1a) and 17 patients with 

COPD with PH (2a) received standard therapy (ST) according to international recommendations GOLD 

(2006); subgroup B - 12 patients with COPD with prostatic hyperplasia (1b) and 17 patients with COPD 

with PH (2b) received amlodipine (A) at a dose of 5-10 mg per day and ozone therapy (OT) against the 

background of standard therapy; subgroup B - 14 patients with COPD with prostatic hyperplasia (1c) and 

19 patients with COPD with PH (2c), in whom standard therapy was combined with OT. Ozone therapy 

was carried out in the form of intravenous administration of ozonized physiological solution (1000 μg / L) 

daily, for a course of 10 infusions. The effectiveness of the therapy regimens was assessed over time on the 

10th day of therapy. 

 

The psychoemotional status of patients was assessed on the basis of psychological testing using the 

Spielberger test to identify state anxiety (SA) and trait anxiety (TA). Endothelium-dependent vasodilation 

(EDVD) was assessed by Doppler ultrasonography of the brachial artery (BA) using a Toshiba SSH 60A 

ultrasound system (Japan) in continuous wave mode. The maximum systolic blood flow velocity (MSBV, 

m / s) and the circulatory vascular resistance index (VSI, units) were measured in response to the 

compression exam (CE). Doppler echocardiographic examination was performed using the Shimadzu 500A 

ultrasound system (Japan) according to the method of Hatle L., Angelsen B. (1985), with an assessment of 

diastolic function indicators: the ratio of early and late diastolic filling (E / A), isovolumic relaxation time 

(IVRT, m / s), the deceleration time of the maximum speed of early diastolic filling (DT, m / s), the fraction 

of atrial filling (FAF,%), the level of mean pulmonary arterial pressure (PAP, mm Hg) and the level of 

stable oxide metabolites nitrogen (SOMN) in blood plasma. 

 

Lung ventilation capacity (LVC) was determined by assessing forced expiratory volume in 1 second (FEV1, 

%), lung vital capacity (LVC, %) and Tiffeneau index (FEV1 / LVC, %). 

 

The results were processed using the Excel software package using the Student's t-test. 

 

Differences between the studied parameters were considered significant at p <0.05. 

 

4. Results and discussion 

The dominance of anxious affect in the personality structure is confirmed by the results of psychometric 

analysis according to the Spielberger method using the scale of state anxiety and trait anxiety. All patients 

with COPD were found to have high anxiety as a stable personality trait. According to the Spielberger scale, 

psychological testing of trait anxiety in patients of 1a and 2a subgroups showed that the effect of state 

anxiety (SA) increased compared to controls to 51.8 ± 0.6 and 49.1 ± 0.72 versus 34.6 ± 1.44 points. Thus, 

trait anxiety (TA) was 57.8 ± 0.92 and 51.2 ± 0.66 versus 39.7 ± 0.87 points and manifested itself in 28 

(12.4%) and 20 (8.9%) patients as fearfulness, apathy and pessimism. Sympathicotonia have increased in 

patients of these subgroups: the stress index (SI) increased by 53.8 and 46.8% (p <0.05). In subgroups 1b 

and 2b, SA increased by 40.9 and 35.3% (p <0.05 compared with controls). A reactive state was observed in 

37 (16.4%) and 23 (10.2%) patients. And the intensity of trait anxiety increased by 38.6 and 28.1% (p 
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<0.05). These patients also had a state of anxiety with a manifested persistent tendency to perceive a wide 

range of situations as threatening. In these subgroups, an increase in mean PAP was observed up to 36.7 ± 

0.5 mm Hg. Art. and a decrease in E / A to 0.78 ± 0.05 (p <0.05). State anxiety prevailed over the effect of 

trait anxiety in subgroups 1a and 2a, and a comparative increase in vagotonia was noted in subgroups 1b 

and 2b. Thus, it can be assumed that psychovegetative adaptation in the form of vegetative- visceral 

dysfunction is a triggering mechanism for the development and progression of vasoconstriction, and 

subsequently, pulmonary hypertension and hypertrophy / dilatation of the right ventricle of the heart. A 

comparative assessment confirms the fact that psychoemotional imbalance is more severe in COPD with 

PH than in COPD with Prostatic hyperplasia. 

 

The results of the study found that in patients with COPD complicated by chronic cor pulmonale, there is an 

imbalance in the levels of stable nitric oxide metabolites (CMNO) in the blood plasma and a decrease in the 

ability of VA vessels to active endothelium-dependent vasodilation. Thus, the analysis of the results of tests 

with reactive hyperemia showed that in conditions of an increase in myocardial oxygen demand in patients 

of subgroup 1a, the development of insufficient production of SMNO is observed - its decrease by 43.1%, 

while in subgroup 2a SMNO is reduced by 24.7% (p <0.05). In the process of maladjustment to "oxidative 

stress", there was a decrease in the production of the endothelial remodeling marker SMNO in subgroups 1b 

and 2b, respectively, by 50.4 and 32.7% (in relation to the control group - p <0.001). A violation of the 

parameters of endothelium-dependent vasodilation was revealed in subgroups 1a and 1b, 2a and 2b, 

respectively: a decrease in the maximum blood flow velocity in the brachial artery after a reactive test 

(Vmax) - by 19.2% and by 32.9% versus 8.9 and 28, 4%; an increase in the index of circulatory resistance 

(ICR) - by 28.1% and by 38.6% against 18.2 and 29.1%; a fraction of atrial filling (FAF) - by 33.05% and 

33.79% versus 19.2% and 32.9% (p <0.001 versus the control group). In patients with chronic cor 

pulmonale, the maximum systolic blood flow velocity correlates with the severity of the disease. In patients 

with COPD complicated by chronic cor pulmonale, in parallel with the deterioration of VLC and 

endothelium-dependent vasodilation, there is a violation of the diastolic function of the RV of the heart. 

 

It should be noted that in patients with COPD complicated by chronic cor pulmonale, changes in the 

structure of filling of the right ventricle in diastole were significantly pronounced (table). 

 

Table 1 Evaluation of the CMNO level, cardiorespiratory parameters and diastolic function of the right 

ventricle of the heart in patients with COPD complicated by chronic cor pulmonale in the dynamics of 

various treatment regimens (M ± m) 

 

 

Indicators 

Standard medical 

therapy 
ST+А+OT ST+OT 

1a-group 

COPD with 

Prostatic 

Hyperplasia 
(n=14) 

2а-group 

COPD 

with PH 

(n=17) 

1b-group 

COPD with 

Prostatic 

Hyperplasia 
(n=12) 

2b-group 

COPD 

with PH 

(n=17) 

1c-group 

COPD with 

Prostatic 

Hyperplasia 
(n=14) 

2c-group 

COPD 

with PH 

(n=19) 

СМNO 
6,36±0,26 5,39±0,2 4,69±0,2 4,39±0,1 4,51±0,2 5,38±0,2 

6,56±0,3 5,52±0,26 5,01±0,2* 6,23±0,2* 4,80±0,2 5,85±0,2* 

FEV1,% 
27,5±1,2 38,8±0,9 42,8±0,9 46,1±1,6 39,4±1,3 44,6±0,5 

27,9±1,4 39,5±0,8 50,1±1,1* 55,2±1,5** 44,1±0,8* 50,1±1,3** 

Е/А 
0,77±0,04 0,91±0,08 0,77±0,05 0,93±0,04 0,76±0,05 0,89±0,02 

0,79±0,06 0,92±0,08 0,87±0,05* 1,05±0,03* 0,82±0,05* 0,96±0,03* 

FPI, % 
36,60±0,54 35,1±0,7 36,10±0,45 35,8±2,6 35,60±0,40 36,1±1,4 

35,30±0,67 34,14±1,9 31,70±0,50 30,8±1,5* 32,60±0,52* 32,5±1,6* 

https://www.teikyomedicaljournal.com/
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IVRT m/s 
99,60±0,87 

98,50±0,83 

87,4±1,6 

86,4±1,6 

100,20±0,94 

91,40±1,61* 

90,6±1,4 

81,1±0,5* 

99,90±0,90 

95,30±1,22 

88,6±1,2 

84,2±1,5* 

DT m/s 
210,30±0,94 
208,80±1,06 

192,3±1,6 
191,4±1,4 

214,60±1,42 
201,30±1,84* 

201,1±1,4 
186,4±1,3* 

214,20±1,21 
206,40±1,36* 

196,1±1,5 
188,1±1,8* 

Mean 

PAP mm 

Hg. Art. 

34,9±0,6 
34,1±0,7 

28,2±0,5 
27,5±0,9 

33,1±0,5 
29,3±0,6* 

28,1±0,7 
22,4±0,6* 

28,9±0,5 
23,9±0,9* 

36,7±0,2 
33,8±0,5* 

 

Note: in the numerator of the indicators - before treatment, in the denominator - after treatment (** p 

<0.005 and * p <0.05, the reliability of the difference with the indicators before treatment). 

 

The observed decrease in filling indices in early diastole is associated with impaired relaxation of the 

hypertrophied myocardium of the right ventricle of the heart, as a result of which the decrease in 

intraventricular filling slows down and FPI increases. 

 

When analyzing the data obtained, a clear predominance of the sympathetic link of the autonomic nervous 

system over the parasympathetic one is determined, which is prognostically unfavorable. HRV disorders 

correlated with the level of hypoxemia SaO2 (r = 0.37, p <0.05), right ventricular diastolic dysfunction FAF 

(r = 0.34, p <0.05). A natural positive correlation was found between HRV, a decrease in SMNO production 

(r = 0.42, p <0.05) and impaired endothelial function (Vmax) (r = 0.51, p <0.05). Thus, the degree of VNS 

dysfunction is closely interrelated with changes in the parameters of heart rate variability, peripheral 

hemodynamics, deterioration of the ventilation capacity of the lungs and aggravation of remodeling of the 

right ventricle of the heart. Vegetative imbalance, frequency of occurrence and nature of rhythm 

disturbances are closely related to the severity of COPD and asthma. Starting with the adaptive remodeling 

of the right ventricle of the heart, there is a clear predominance of the sympathetic link of the autonomic 

nervous system over the parasympathetic one. The severity of electrophysiological disorders in the 

myocardium in COPD exceeds similar changes in BA. 

 

The use of the prediction method helped to identify early signs of the presence of cardiovascular changes in 

patients with COPD and asthma. According to the developed method, after the analysis of clinical 

symptoms, respiratory, cardiovascular and laboratory parameters, a diagnostic coefficient (DC) is 

established with the determination of individual risk (IR). With a negative DC IR-16.5> the prognosis is 

considered favorable. In patients with COPD and BA with the presence of RV pressure gradient, the 

average (DC IR was -18 <) and high (DC IR- 24.2 <) risk probability. In patients of 1a and 2a subgroups, 

who were prescribed only OT against the background of BT, there were no predominant changes in similar 

parameters: shortness of breath decreased by 5.1% and 6%, FEV1 - by 6.8% and 12.3%, SaO2 - by 4.7% 

and 5.4%, 6-MWD - by 8.4% and 10.5% (p <0.05 - reliability with the initial data). Patients of 1b and 2b 

subgroups who received BT and ozone therapy in the course of treatment showed a decrease in dyspnea by 

4.7 and 6.6%, respectively; an increase in FEV1 by 6.2% and 12.3%, SaO2 - by 4.6 and 5.7%, an increase 

in exercise tolerance by 9.2% and 12.6%, (p <0.05 - significance of the difference relative dynamics). 

 

With the use of amlodipine and ozone therapy against the background of BT in patients of 1a and 2a 

subgroups, the severity of dyspnea decreased by 7.2% and 6.7%, respectively, FEV1 increased by 8.1% and 

16.4%, SaO2 - by 5.6 % and 6.7%. In patients of 1b and 2b subgroups, there was a significant decrease in 

dyspnea by 6.1% and 5.7%, respectively, an increase in FEV1 by 7.5 and 14.5%, SaO2 - by 5.2% and 6.1%, 

6- MWD - by 8.4% and 10.5% (the reliability of the difference in relative dynamics - p <0.01). 
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Improvement of ventilation parameters in patients of 2a and 2b subgroups led to a more significant increase 

in exercise tolerance (a significant increase in distance with a 6-minute test) and to an improvement in 

quality of life parameters, both against the background of the inclusion of nebivolol and against the 

background of the inclusion of amlodipine in the treatment regimen during 10 days. This trend was less 

significant in subgroups 1a and 1b. This indicates more pronounced maladjustment disorders in the 

cardiorespiratory system in COPD with prostatic hyperplasia compared with COPD with PH. When 

observing for 3 months for patients of 1a and 2a subgroups who received amlodipine against the 

background of BT, it was found that the severity of shortness of breath decreased, respectively, by 5.5% and 

8.2%, exercise tolerance increased by 9, 2% and 12.6% (p <0.001 - significance of the difference with the 

initial data), FEV1 increased by 7.3% and 13.8%, SaO2 - by 5.2% and 6.1%, 6-MWD - by 10.3% and 

14.1% (p <0.05 - reliability with the initial data). When conducting a correlation analysis between the 

parameters of QOL, FVD, pulmonary hemodynamics and remodeling of the RV of the heart, it was noted 

that with the improvement of bronchial patency (FEV1 indicator), the physical condition, emotional state, 

professional suitability and treatment satisfaction improved: r = 0.64; 0.45; 0.31 and 0.30 (p <0.03). 

Decrease in mean PAP level. led to an improvement in physical condition, emotional state, professional 

suitability and treatment satisfaction: r = -0.74; -0.65; -0.58 and -0.37 (p <0.01). The relationship was 

established between the increase in E / A and physical condition, emotional state, professional suitability 

and treatment satisfaction: r = -0.57; -0.49; -0.38 and - 0.34 (p <0.05). 

 

Thus, the results of the study demonstrated a more pronounced effect of amlodipine in patients with 

pulmonary hypertension compared with OT, which was expressed by a decrease in the severity of clinical 

manifestations of the disease, an improvement in bronchial patency, an increase in exercise tolerance, an 

increase in blood oxygen saturation and an improvement in parameters of quality of life of patients. It 

should be noted that the effect of both drugs was more pronounced in patients with pulmonary 

hypertension, compared with patients with E /A RV of the heart.  

 

When using ozone therapy, as well as amlodipine and ozone therapy against the background of ST, in 

patients with COPD complicated by chronic cor pulmonale, there was not only a decrease in mean PAP, 

DD, but also an increase in CMNO and endothelium-dependent vasodilation. The maximum systolic 

velocity after the compression test increased by 6.7 and 7.6% (p <0.05). Decrease in the index of circulatory 

vascular resistance was determined - by 6.9 and 7.2% (p <0.05). There were positive changes in the 

parameters of the diastolic function of the right ventricle. During therapy with the use of amlodipine and 

ozone therapy in patients with COPD complicated by prostatic hyperplasia and PH, a significant decrease in 

indicators was noted: the time of isovolumic relaxation, respectively, by 9.7 and 10.5%, the time of slowing 

down the maximum rate of early diastolic filling - by 6.6 and 7.3%, atrial filling fractions – by 11.8 and 

13.9%, mean PAP - by 13.1 and 15.7%. Against the background of the therapy, the E / A ratio increased by 

11.5 and 12.4% (p <0.05), respectively, and the CMNO increased by 9.7 and 10.6%. Decreased effective 

symptoms: SA by 5.1%, TA by 7.1%. 

 

After 10 days of therapy with the use of amlodipine and ozone therapy, all patients showed a significant 

improvement in the parameters of diastolic dysfunction of the RV of the heart: isovolumic relaxation time, 

respectively, by 10.5; 13.8 & 9.7; 11.4%, the time of deceleration of the maximum speed of early diastolic 

filling - by 10.1; 7.3 & 6.6; 8.7%, fraction of atrial filling - by 13.9; 18.9 & 11.8; 14.9%, mean PAP - by 

15.7; 19.2 & 13.1; 18.1%. Against the background of the therapy, the E / A ratio increased, respectively: by 

12.4; 13.3 & 11.5; 9.2%, endothelial function improved (SMNO increased by 9.2; 7.4 and 10.2; 9.6%), 

EDVD was determined by an increase in maximum systolic velocity after a compression test - Vmax by 

7.6; 6.7 & 8.5; 8.1% (p <0.05). There was a decrease in the index of circulatory vascular resistance ICR by 

https://www.teikyomedicaljournal.com/
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7.2; 6.9 & 8.9; 7.8% (p <0.05). This positively correlated with the indicators of SMNO r = 0.87, mean 

pulmonary arterial pressure r = 0.52 (p <0.005). 

 

In patients with PH, endothelium-dependent regulation of peripheral blood flow improves with combined 

therapy with amlodipine and OT, while in patients with E / A RV, improvement was detected against the 

background of BT with nebivolol. The positive hemodynamic effects of nebivolol are associated with the 

drug's ability to affect the sympathoadrenal system and with a pronounced anti-remodeling effect. 

 

Prescribing a ten-day course of intravenous administration of ozonized saline solution (200 mg / day) 

against the background of BT had a slightly less significant, but significant improvement in diastolic 

function indicators: for subgroups 1a, 1b, 2a and 2b, E / A increased by 8.3%, respectively. 7.7%, 8.4% and 

6.8% (p <0.05-comparison with the initial data); a positive shift in endothelium-dependent vasodilation was 

established by a significant increase in the maximum systolic velocity after a compression test (+ 5.2%, + 

4.3%, + 5.9%, + 5.2%) and a decrease in the circulatory vascular resistance index (+6, 7%, + 3.4%, + 62% 

and + 5.9%) (for all - p <0.05 compared to the initial data). The affect index of state anxiety also had a 

significant tendency to decrease in all subgroups (-5.4%, -4.8%, -10.2% and -6.9% at p <0.05 compared 

with the initial data). 

 

The data obtained made it possible to state a more pronounced improvement in the parameters of CMNO, 

EDVD, VLC, diastolic function of the RV of the heart and affective symptoms in the dynamics of complex 

therapy regimens with the use of amlodipine and ozone therapy in patients with COPD with PH, compared 

with patients with COPD complicated by prostatic hyperplasia. The results of the study noted that the 

regimens of standard therapy had no effect on changes in the indicators of diastolic function of the RV of 

the heart and the level of mean pulmonary arterial pressure.  

 

As a result of the study, the vasodilating effect of ozone therapy and amlodipine was confirmed, which was 

manifested by a decrease in pulmonary arterial pressure and an improvement in the indicators of diastolic 

function of the RV of the heart. 

 

Studies have shown that prior to treatment, an increase in affective symptoms, a decrease in VLC, CMNO, 

and changes in the ability of vessels to actively vasodilate are parallel to violations of the structure of filling 

the RV in diastole. These changes are significantly pronounced in patients with COPD with prostatic 

hyperplasia compared with those in patients with COPD with PH. The mutual aggravation and progression 

of disorders of peripheral and central hemodynamics are based on the commonality of some links of 

pathogenesis: the development of disorders of VLC and the level of CMNO, pulmonary cardiac 

microcirculation and pulmonary hypertension. The progression of PH and the development of chronic cor 

pulmonale in patients with COPD are closely related to the development of endothelial dysfunction, which 

should be taken into account when developing a treatment plan for this category of patients. We have noted 

an improvement in the parameters of right ventricular diastolic function, mean pulmonary arterial pressure, 

CMNO level, EDVD and affective symptoms in patients with COPD complicated by chronic pulmonary 

disease, which occurs after complex treatment with ozone therapy and amlopidine against the background 

of ST. 

 

5. Conclusion 

1. The degree of impairment of pulmonary hemodynamics, the hemodynamic load on the right heart, 

an increase in the size of the right ventricle and the thickness of the right ventricle in patients with chronic 

cor pulmonale directly depend on the severity of systemic endothelial dysfunction and the duration of the 
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disease. 

2. With a decrease in the forced expiratory volume in the first second - FEV1 less than 50% of the 

required value and an increase in mean pulmonary arterial pressure of more than 25 mm Hg, all patients 

showed signs of diastolic dysfunction of the right ventricle of the heart, more pronounced in COPD. 

3. A decrease in the ability of peripheral vessels to actively vasodilate positively correlates with the 

state of the RV diastolic function of the heart and the tone of the pulmonary vessels necessary for normal 

gas exchange in the lung tissue. 

4. Ozone therapy and amlodipine against the background of ST significantly correct the level of 

CMNO, improving endothelium-dependent vasodilation and diastolic function of the right ventricle of the 

heart, reducing the level of mean pulmonary arterial pressure and affective symptoms in patients with 

COPD complicated by varying degrees of chronic cor pulmonale. 
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