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ABSTRACT 
Study the effect of complex therapy (GOLD 2006), Nebivolol (N) and ozone therapy (OT) on respiration 

function and metabolic activity of cell membranes in patients with chronic obstructive pulmonary diseases. 

Complex therapy, N and OT allow achieving good indices of metabolic activity and significant positive respiratory 

function. According to the authors, comprehensive therapy may be recommended to correct the metabolic 

activity and respiratory function in patients with chronic obstructive pulmonary disease. 
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INTRODUCTION 

According to a study conducted by the World 
Health Organization and the World Bank, by 2020 
chronic obstructive pulmonary disease (COPD) will 
rank 5th in morbidity and 3rd in mortality among 
all diseases [1,2]. The more difficult situation is 
observed in Uzbekistan. It should be noted that 
morbidity of respiratory diseases in Uzbekistan 
takes the first place, and mortality rate from them 
- the second, inferior only to cardiovascular 
pathology [12,14]. About 95 % of the population 
of our planet suffer from periodontal inflammatory 
diseases. Treatment of the chronic generalized 
periodontal disease is one of the most pressing 
problems of modern dentistry. According to WHO, 
periodontal tissue pathology, which occupies the 
second place among dentistry diseases, is the main 
cause of premature loss of teeth [3,4,7].  
It is known that the main role in the emergence of 
periodontal disease is played by local factors, but 
an important role is played by systemic processes 
that lead to profound significant changes in the 
internal environment of the body and structural 
damage to periodontal tissues [5,8]. It has been 
proved that generalized periodontitis (GP) is 
pathogenetically closely connected with the 
pathology of internal organs, and inflammatory 
and dystrophic-inflammatory periodontal lesions 
are in many respects secondary to the systemic 

processes in the body, which are the basis of 
several diseases of internal organs [6,9,10,12]. 
In recent decades in Uzbekistan, there has been a 
steadily growing interest of researchers to the 
problem of evaluating the state of periodontal 
disease, especially the diagnosis of its dysfunction 
in chronic heart failure [11,13]. Pulmonary 
hypertension (PH) caused by chronic inflammation 
and alveolar hypoxia develops in case of a 
prolonged course of chronic obstructive lung 
disease [5]. 
Pathogenetic role of oxidative stress increase for 
some inflammatory diseases of bronchopulmonary 
apparatus is proved by Shmelev E.I. [7]. At present, 
it is firmly established that violation of lipid 
peroxidation (LPO) leads to grave violations of 
membrane structures of tissue. This is primarily due 
to local hypoxia and changes in intermolecular 
bonds, which lead to a decrease in mechanical 
resistance and a lifetime of red blood cells [14]. 
Activation of POL is accompanied by a decrease in 
the activity of lung cholinergic structures that leads 
to disturbance of bronchial patency. Under the 
influence of developing local hypoxia, 
macrophages secrete platelet activation factor with 
multilateral proinflammatory action: platelet 
aggregation increases, microcirculation disorders, 
tissue structures damage, bronchospasm and 
alveolar hypoxia develop [8].  In a cell under 
normal physiological conditions, there is always a 
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stationary ratio of free radicals to antioxidants (AR) 
[9]. The modern concept of COPD, developed by 
WHO experts, is based on the fact that this disease 
is one of those diseases that can be prevented 
(primary prevention) and sufficiently successfully 
treated (secondary prevention); often the severity of 
the current and prognosis is determined by 
extrapulmonary manifestations of the disease [2]. 
The investigation of glycerozine influence on HP 
development is of interest [8,10]. The experience 
of their application at GP testifies to the insufficient 
study of their effect on central and intracardiac 
hemodynamics, external respiration function, 
blood oxygenation and oxidative stress. The search 
for alternative non-medicinal methods of treatment 
of COPD and GP is also essential. Ozone therapy 
may be one of these methods of treatment for 
patients.  
 
RESEARCH OBJECTIVE 

To study the change in the oxidative activity of 
erythrocyte membranes, ventilation-perfusion state 
of lungs in patients with COPD and HP in the 
dynamics of complex treatment.  
 
RESEARCH MATERIALS AND METHODS 

52 patients with COPD and HP and 30 healthy 
persons - volunteers (HР) were examined.At the 
intake of patients with chronic obstructive 
pulmonary disease changes from the prodontal 
parts in the oral cavity were revealed. Since the 
development and progression of COPD is 
associated with violation of trophicity, 
microcirculation and biocenosis of oral tissue. In 
addition, the development of the disease leads to 
the rapid progression of dystrophic phenomena in 
the bone part of the periodontal cavity, which 
causes a violation of the attachment of teeth and 
often leads to the development of secondary 
adentia on the background of periodontal disease. 
The first stage of KHP treatment was the 
prescription of an individual oral hygiene regime, 
providing for double brushing of teeth after meals 
(morning and evening), with subsequent control of 
the degree of cleaning of teeth from plaque with 
erythrosine red, individually selected toothbrush 
and paste. Local therapy included the elimination 
of traumatic factors in the oral cavity: dental 
deposits, defects of fillings, incomplete dentures. 
Individually the basic therapy included 
antibacterial, anti-inflammatory therapy 
(mouthwash 0.06% solution of chlorhexidine-
biggluconate, applications of romazulan), 
therapeutic bandages with heparin ointment were 
used. In the presence of cavities, teeth were 
treated. 
The myocardial state was assessed in patients by 
Doppler echocardiography indices in the 

conditions of hypoxemia. Patients with COPD and 
GP with PH (groups 1 and 3) and patients with 
COPD and GP with DPJ (groups 2 and 4) were 
examined. Depending on the choice of therapy, all 
patients were divided into the following groups: 
Group 1 (14 patients) and group 2 (13 patients) 
received basic therapy (BT) according to GOLD 
(2006); group 3 (13 patients) received ozone 
therapy (OT) against BT; and group 4 (12 patients) 
received glycerosine capsule against BT (1 capsule 
3 times a day). The research was carried out on the 
day of admission and on 10 days, after 10 days of 
various treatment schemes using standard average 
doses of BT and OT in the form of intravenous 
injection of ozone oxygen mixture on physiological 
solution (1000 µg/l). 
The state of erythrocyte membranes was 
determined by the reaction of free-radical 
oxidation of lipids, according to the parameters of 
the primary product of lipid peroxidation (LPO) - 
intermediates - peroxide chemilumenescence (Chl, 
imp / s / mg/protein), malonewadialdehyde (MDA, 
Nmol mg/protein), as well as by the activity of 
components of the physiological antioxidant 
system - antioxidant enzymes: superoxide 
dismutases (SOD, aud.unit/min/mg), catalases 
(CAT, µmol/2O2/min/mg). 
The level of blood oxygen saturation (SaO2) was 
determined by pulse oximetry. The function of 
external respiration (FER) was studied on Medikor 
(Hungary), estimating the volume of forced 
exhalation in 1 second (FEV1, %), lung vital 
capacity (FVC, %) and Tiffno index (FEV1/FVC, %). 
The results were processed using the Excel software 
package: arithmetic mean and standard error 
(M±m) were calculated. The reliability of the 
differences obtained in the compared groups was 
evaluated using Student's t-test criteria. The 
differences between the studied parameters were 
found to be statistically reliable at p < 0.05. 
Research results. Initially, in patients with COPD 
and GP, a significant intensification of POL 
processes was noted, which is a response to 
hypoxia in the process of cell adaptation. It was 
accompanied by high chemilumeniscence indices 
of erythrocyte membranes in all groups by 1.38-
1.56-1.41-1.60 times in comparison with healthy 
persons (p <0.005).  MDA activity of erythrocyte 
membranes in these groups of patients exceeded 
this index in healthy persons by 1,60-1,92-1,71-
2,04 times (p<0,005). 
Substrates for free radicals in the hydrophobic part 
of the membrane are unsaturated fatty acids, and 
the accumulation of free radicals leads to deep 
violations of membrane structures. In our research, 
the increase in POL activation before treatment is 
not compensated by an increase in the antioxidant 
system. This was determined by inhibiting the 
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activity of SOD enzymes in patients in all groups, 
as compared to similar indicators of PL by 1.77-
2.11-1.95-2.34 times, as well as enzymes of CAT 
by 1.88-2.44-2.01-2.56 times (p<0.005). 
In patients with COPD and HP, before treatment 
there is a decrease of blood oxygen saturation 
index in all groups in comparison with similar 
indexes of PL by 11,9-14,1-14,6-15,9% 
(p<0,001) (diagram).  
The listed changes testify to the role of hypoxemia 
in the mechanisms of oxidative stress initiation and 
decrease of antioxidant activity as HP develops in 
COPD patients. POL intensification leads to 
increased rigidity of membrane structures, reduced 
membrane fluidity, changes in intermolecular 
connections and deep membrane structures 
disorders. 
Direct dependence of the abnormalities between 
the indices of the AR system, SaO2, FVD and their 
inverse dependence with the indices of FOL, 
periodontal tissue affection was revealed. As the 
increase of bronchoobstruction and hypoxemia 
leads to the imbalance of the POL/AA system and 
structural damage of periodontal tissues. 
Before treatment in patients with COPD with GP, 
FEV1 was reduced by 54,6-67,8-53,0-65,4%, FVC 
by 38,9-45,7-39,0-46,7% and FEV1/FVC by 57,7-
60,2-55,9-59,3%, respectively, in comparison with 
the data of patients before treatment (p<0,05). 
The level of the average pulmonary blood pressure 
before treatment was increased by 55,4 -48,1-
59,9-59,4% in comparison with the similar 
indicators of HP (p<0,005).  
Before the treatment, the established reduced 
parameters of FER, oxygen saturation of the blood 
and activity of enzymes of AR system cause the 
increase of intensity of processes of cell membrane 
remodeling and structural damage of periodontal 
tissues that coincide with the statements of 
Stenmark K.R. (2000). Low oxygen saturation 
indices of blood and tissues are the main cause of 
periodontal dystrophic-inflammatory lesions.  
After the performed complex therapy, there is an 
improvement of the investigated indexes. Positive 
correlation links between SaO2 and FEV1/FVC 
were found to be 0.31 and 0.25 (p<0.05), 
respectively. 
The use of only BT has no significant impact on the 
studied parameters and after treatment was not 
reliable in comparison with similar parameters 
before treatment. 
In dynamics of complex treatment in patients with 
COPD with HP in 2 and 4 groups reduction of MDA 
by 15,2-11,1% was observed; CLD by 15,8-
13,1%, as well as the increase of ODS by 14,5-
14,7%, CAT by 12,8-12,4%; SaO2 indices 
increased by 5,2-4,7% accordingly (p<0,05, 

reliability of differences with similar indices before 
treatment). 
Lung ventilation capacity after treatment increased 
in 3 and 4 groups respectively: FEV1 by 7.3-6.2%, 
FVC by 6.5-6.1%, FEV1/FVC by 6.8-6.2%, LADSr 
by 11.2-10.1% (compared to the figures before 
treatment, p<0.05). Reduction of dystrophic-
inflammatory periodontal lesions was also 
observed.  
Thus, the received data testify that after the carried-
out complex therapy, there is a decrease in 
oxidative stress, positive changes in indicators of 
SaO2, FER and LADsr.  
The inclusion of ozone therapy and glycerosine not 
only provides a powerful vasodilating effect on 
vessels of a small circle of blood circulation but 
also reduces hypoxemia and dystrophic-
inflammatory periodontal lesions. Therefore, the 
use of glycerosine in patients with chronic 
respiratory diseases with HP leads to a reduction in 
structural lesions of periodontal tissues. 
 
CONCLUSION 

1. Oxidative disorders of erythrocyte membranes 
due to tissue hypoxia in patients with COPD and 
GP have not only local, but also systemic character, 
as evidenced by the disorders in the 
oxidant/antioxidant system with a shift towards 
oxidants in peripheral blood.  
2. In patients with chronic obstructive pulmonary 
disease and GP, on the background of the carried 
out course of complex treatment with glycerosine 
and ozone therapy on the background of BT for 10 
days, a decrease of oxidative stress, structural 
affection of periodontal tissues at the parallel 
improvement of lung ventilation (p<0,05) and at 
stopping of pathological process progression is 
observed. 
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