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Abstract: Chronic obstructive pulmonary disease (COPD) is characterized by a chronic 

inflammatory process involving the respiratory tract, lung parenchyma, and blood vessels, with a 

notable increase in neutrophils, macrophages, and T-lymphocytes. The disease is associated with 

hypoxia-induced damage to the brain, which relies heavily on oxygen for its function and lacks 

significant oxygen reserves. This study examined the impact of COPD progression on cerebral 

hemodynamics and evaluated the therapeutic efficacy of diosmin in alleviating associated 

cerebrovascular impairments. 
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Chronic obstructive pulmonary disease is characterized by the development of a chronic inflammatory 

process of the respiratory tract, lung parenchyma and blood vessels, in which an increased number of 

neutrophils, macrophages and T-lymphocytes is detected in various anatomical structures of the 

respiratory system [3, 12]. 

According to international studies, COPD occurs in 4-6% of the adult population, there is a tendency 

to increase. According to the forecast data of the World Health Organization, the damage from COPD 

will increase in the coming decades, and by 2020 these diseases will take the 5th place in the world in 

terms of socioeconomic damage and the 3rd place in terms of mortality [5, 12]. 

According to modern concepts, one of the important links in the pathogenesis of COPD is the brain. 

Due to the high activity, the brain has a high demand for oxygen. Unlike other organs, the brain has 

practically no reserves of oxygen, which it consumes for energy. This explains the high sensitivity of 

the nervous tissue to hypoxia. Hypoxia is a leading factor in the mechanism of brain damage, 

therefore, for the normal functioning of the central nervous system (CNS), its adequate blood supply is 

of great importance [9]. A feature of cerebral circulation is its self-regulation. An important regulator 

of cerebral blood flow is the vascular endothelium. Vasomotor activity of blood vessels is the main 

marker of the functional viability of local mechanisms for maintaining circulatory homeostasis. 

Violation of the vasodilation apparatus of intracerebral arteries is accompanied by cerebral ischemia 

[3]. A feature of cerebral circulation disorders in COPD is diffuseness with the involvement of 

significant areas of the brain. 

On the basis of experimental studies, it was found that in COPD there is endothelial dysfunction of the 

vessels of the cerebral and main basins, characterized by a significant increase and predominance of 

arterial constrictor activity, which leads to inadequate perfusion of the brain and, as a result, to CNS 

dysfunction [13]. Endothelial dysfunction can be defined as an imbalance between relaxing and 

constrictor factors, anti- and procoagulant mediators, growth factors and their inhibitors [1, 2]. 

However, there is no data on what structural changes in COPD occur in the vessels of the brain, how 

pronounced they are and how they change depending on the stage of the disease. It is known that 

during exacerbation and progression of the disease, increasing hypoxia, intoxication, the impact of 

infectious factors on the vascular wall and nerve cells, as well as dyscirculatory disorders of a 
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congestive nature due to right ventricular failure lead to a significant disruption of the CNS [7]. Thus, 

in patients with decompensated cor pulmonale and severe respiratory failure, severe encephalopathy 

occurs [5]. The severity of cognitive impairment, the nature and severity of the neurological deficit 

determine the patient's ability to continue working, the preservation of the ability to self-service. The 

study of structural changes in the arteries supplying the brain, the identification of the relationship and 

the degree of their severity in COPD at different stages of the formation of chronic pulmonary heart is 

of great interest to clinical medicine [11]. This will help timely prescribe corrective therapy to these 

patients, improve the quality of life and prognosis of the disease [6]. 

In this regard, the purpose of this work was to study the features of cerebral hemodynamics in patients 

with COPD depending on the stage of COPD and to correct these disorders. 

Materials and methods 

During the research, we examined 65 patients. The mean age was 61.0 ± 5.6 years (from 45 to 72 

years). 

Inclusion criteria: diagnosis of COPD, verified by a pulmonologist on the basis of a spirographic 

study; absence of cerebrovascular pathology, blood pressure (BP) less than 140/90 mm Hg. 

All patients underwent cerebral hemodynamics using color duplex scanning of extra- and intracranial 

vessels using the SA-8000 EX device (Medison). Doppler ultrasound of the cerebral vessels was 

performed in the following volume: internal carotid artery (ICA), vertebral artery (VA); anterior 

cerebral artery (ACA), middle cerebral artery (MCA), posterior cerebral artery (PCA). During visual 

assessment of the state of the vascular bed, the patency of the vessel was assessed (passable, 

occluded), the direction of its course (the presence of deformations - bends, tortuosity, loops), the 

mobility of the vascular wall (rigidity, hyperpulsation), the state of the intima-media complex (density, 

thickness, surface shape, uniformity). The study of venous blood flow was carried out by determining 

the speed of blood flow through the vein of Rosenthal. The main indicators were calculated according 

to quantitative characteristics. Quantification of blood flow in the arteries was based on directly 

measured Doppler parameters (amplitude, frequency, frequency distribution, impulse variations) and 

calculated various indices. These indicators were: peak systolic velocity (PSV), mean systolic velocity 

(SVR), Gosling pulsation index (PI). A hypercapnic test was also performed by holding the breath for 

30 seconds. 

The venous outflow was corrected using diosmin. The drug was administered at a dose of 600 mg (1 

tablet) in the morning for a month. Cerebral hemodynamics was assessed before and after treatment. 

The obtained results were statistically processed using the Microsoft Excel package, Statistica 6, with 

an estimate of the mean values of M, the mean square error m, and the Pearson correlation coefficient. 

Significance of differences between groups was assessed using Student's t-test, non-parametric Mann-

Whitney test. 

During the study, all patients were divided into groups. 

1. The main group - patients with COPD stage I-III. Depending on the stage of COPD, the main 

group was divided into 3 subgroups: I — patients with COPD stage I (27 subjects), II — patients 

with COPD stage II (21 subjects), III — patients with COPD stage III (17 subjects). 

2. Comparison group — patients with dyscirculatory encephalopathy (DE) of the 1st stage (15 

subjects). 

3. Control group - 10 practically healthy people of the same sex and age composition. 

The groups did not differ in gender, age, and mean BP values. 

Results and its discussion 

The obtained results of Doppler examination indicate that in patients with COPD stages I-III, 

compared with patients suffering from stage 1 DE and the control group, there were significant 
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changes in a number of indicators. 

During duplex scanning of the extracranial parts of the brachiocephalic arteries, the thickness of the 

intima-media complex was studied. 

When examining the thickness of the intima-media complex, there is a direct correlation between the 

thickness of the intima-media complex and the stage of COPD. 

In 51% of the studied patients, there are local hyperechoic hemodynamically insignificant plaques in 

the bifurcation of the common carotid artery with a degree of stenosis of the vessel diameter up to 

64%. At the same time, in subgroup I, plaques are present in 36%, in subgroup II — in 56%, in III — 

in 57%, which indicates an increase in atherogenesis processes as the stage of COPD develops. 

In the study of cerebral arteries, there were significant changes in a number of indicators. 

Characteristics of the vessels of the brain are reflected in table. 1. 

Table 1. Indicators of cerebral hemodynamics 

Vesselsoftheb

rain 

Maingroup, n = 65 
Comparisong

roup, n = 15 

Control 

group, n = 10 
I subgroup, n 

= 27 

II subgroup, 

n = 21 

III subgroup, 

n = 17 

internalcarotidartery 

ПСС, см/с 69,4 ± 8,2 65,3 ± 7,3 62,0 ± 4,1* 69,0 ± 5,2 72,0 ± 4,0 

Vertebralartery, segmentV4 

ПСС, см/с 49,0 ± 7,6 44,6 ± 10,9 
32,0 ± 6,1*, л, 

# 
46,2 ± 6,5 50,6 ± 6,5 

ССК, см/с 32,7 ± 5,9 31,7 ± 6,1 23,8 ± 5,9* 29,2 ± 9,5 35,2 ± 6,4 

PI 0,7 ± 0,1 0,8 ± 0,1 0,90 ± 0,07# 0,8 ± 0,1 0,8 ± 0,1 

Middle cerebralartery 

ПСС, см/с 101,0 ± 7,3 84,9 ± 8,8 
81,0 ± 7,1*, л, 

# 
99,4 ± 6,4 100,7 ± 7,4 

ССК, см/с 65,3 ± 9,3 60,7 ± 7,9 60,3 ± 8,3 65,7 ± 9,7 67,5 ± 8,5 

PI 0,70 ± 0,08 0,9 ± 0,1 0,9 ± 0,1# 0,80 ± 0,06 0,90 ± 0,09 

Anteriorcerebralartery 

ПСС, см/с 84,6 ± 9,9 78,1 ± 5,6 75,4 ± 9,1 83,6 ± 9,2 86,7 ± 8,3 

ССК, см/с 56,8 ± 9,7 53,2 ± 8,7 52,0 ± 9,5 53,3 ± 9,3 57,0 ± 9,5 

PI 0,70 ± 0,08 0,80 ± 0,09 0,9 ± 0,1# 0,9 ± 0,1 0,90 ± 0,09 

Posteriorcerebralartery 

ПСС, см/с 65,8 ± 10,7 60,5 ± 5,6 59,0 ± 5,8 62,5 ± 5,0 66,0 ± 9,7 

ССК, см/с 44,5 ± 8,8 36,8 ± 3,5 35,8 ± 3,5* 37,7 ± 2,8 44,5 ± 3,7 

PI 0,80 ± 0,08 0,80 ± 0,07 0,9 ± 0,1 0,9 ± 0,1 0,8 ± 0,1 
 

Analysis of the results of the study showed that as COPD develops, there is an increase in 

hemodynamic disturbances. According to a number of indicators of Doppler ultrasound, a statistically 

significant difference between the groups was revealed. There is a significant decrease in blood flow 

velocity in the internal carotid, vertebral, middle cerebral, posterior cerebral arteries with the 

progression of the stage of COPD compared with the control group and the comparison group. 

Thus, for patients with hypoxic encephalopathy against the background of COPD, the following 

change in hemodynamic parameters is characteristic: with a decrease in blood flow velocity, an 

increase in indices characterizing the resistance of the vascular wall occurs (as the pathology 

increases). 

Assessment of the regulation of cerebral blood flow was carried out using a hypercapnic test. The test 

is based on arbitrary breath holding, which leads to an increase in the content of carbon dioxide in the 

blood plasma, irritation of the receptors of the carotid sinus zone and smooth muscle elements of the 
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vascular wall occurs, resulting in expansion of the terminal arteries and arterioles, which is 

accompanied by a general decrease in peripheral resistance and an increase in blood flow in large 

intracranial arteries. 

During the test in subgroup I, the speed indicators increased by 11%, in II - by 6%, in III - by 4.8%. 

Thus, with the progression of the underlying disease, a decrease in cerebrovascular reserve is noted. 

The state of venous blood flow is presented in table. 3. When examining the blood flow velocity in the 

Rosenthal vein, significantly significant changes were revealed — the velocity increased with the 

aggravation of COPD. It is known that an increase in the rate of venous outflow through the veins of 

Rosenthal indicates a difficulty in outflow from the cranial cavity as a whole. The main way of venous 

outflow is carried out through the superficial veins, when the blood flow through them becomes 

difficult, the blood flow through the deep veins increases compensatory. 

Against the background of the above hemodynamic disorders, as part of complex therapy in the 

treatment of COPD, the drug diosmin was used, which has a venotonic, angioprotective and anti-

inflammatory effect. By increasing the tone of the veins and reducing their extensibility, it contributes 

to the reduction of venous congestion. Diosmin also enhances the resistance of capillaries, reduces 

their permeability, naturally improves microcirculation, lymphatic drainage. There is also evidence that 

the drug diosmin has an evidence base for improving arterial blood flow [4, 8]. 

Changes in cerebral hemodynamics while taking diosmin are shown in Table. one. 

As follows from Table. 1, after treatment with diosmin, patients showed statistically significant 

dynamics of Doppler ultrasound parameters in the form of improved blood flow in all vascular pools, 

mainly in the carotid one, indicators of impaired venous outflow, and a decrease in the increased 

pulsation index. 

Thus, against the background of the presence of COPD in a patient, the development of hemodynamic 

disorders takes place. From the data obtained, it can be seen that the severity of hemodynamic 

disorders of the brain directly depends on the severity of COPD, while changes are characteristic of 

both the arterial and venous channels. Against the background of the use of the drug diosmin as part of 

complex therapy in the treatment of encephalopathy, an improvement in hemodynamics is observed - 

the blood flow velocity in the carotid and vertebrobasilar pools increases, the velocity in the Rosenthal 

vein decreases, which proves the possibility of its use as part of therapy in the treatment of 

encephalopathy against the background of COPD. 

CONCLUSIONS 

1. In patients with COPD, there is a violation of cerebral hemodynamics against the background of 

the progression of the underlying disease. 

2. Against the background of the progression of the underlying disease, there is a significant decrease 

in speed indicators in the intracranial arteries, an increase in blood flow in the deep veins 

(Rosenthal's vein), thickening of the intima-media complex compared to the control and main 

groups. 

3. When using the drug diosmin to correct cerebral hemodynamics, positive results were obtained - 

an improvement in arterial blood flow, a decrease in speed indicators in the deep veins of the brain, 

which helped to level neurological symptoms. 

Bibliography 

1. Brodskaya T.A., Nevzorova V.A., Geltser B.I. Endothelial dysfunction and respiratory diseases // 

Ter. archive. - 2007. - T. 79, No. 3. - S. 76-84. 

2. Rustamova C. R., Yakubova M. M. Optimization diagnostic errors in the amyotrophic lateral 

sclerosis //International journal of conference series on education and social sciences (Online). – 

2022. – Т. 2. – №.  



International Journal of Cognitive Neuroscience and Psychology  

 
Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                           43 
provided the original work is properly cited.  

3. Boltayevich U. M., Jalolovich T. M. Specificity and Optimization of Treatment of Cerebral 

Circulatory Disorders in Chronic Lung Disease //Central Asian Journal of Medical and Natural 

Science. – 2022. – С. 95-99. 

4. Isroilovich A. E. et al. The Role And Importance Of Gliah Neurotrophical Factors In Early 

Diagnosis Of Parkinson Disease //Texas Journal of Medical Science. – 2022. – Т. 5. – С. 1-6. 

5. Abdukodirov E. I., Khalimova K. M., Matmurodov R. J. Hereditary-Genealogical Features of 

Parkinson's Disease and Their Early Detection of the Disease //International Journal of Health 

Sciences. – №. I. – С. 4138-4144. 

6. Saidmuratovna K. D., Mirakramovna Y. M. Age features of chronic cerebrovascular insufficiency 

in some forms of dysplasia of cerebral arteries //European science review. – 2018. – №. 5-6. – С. 

170-174. 

7. Boltayevich U. M., Jalolovich T. M. Specificity and Optimization of Treatment of Cerebral 

Circulatory Disorders in Chronic Lung Disease //Central Asian Journal of Medical and Natural 

Science. – 2022. – С. 95-99. 

8. Geltser B.I., Brodskaya T.A., Kotelnikov V.N. The relationship of vasomotor effects of the main 

and cerebral arteries in obstructive pulmonary diseases / / Ros. physiol. magazine them. THEM. 

Sechenov. - 2008. - T. 94, No. 2. - S. 206-211. 

9. Yakubova M. M. et al. Clinical and neurological aspects of multiple sclerosis during infection with 

covid-19 in uzbekistan //Central Asian Journal of Medical and Natural Science. – 2021. – Т. 2. – 

№. 3. – С. 186-190. 

10. Kurbanovna S. I. Functioning of the Immune System in Children, After Surgical Correction of 

Congenital Heart Defects //European Journal of Life Safety and Stability (2660-9630). – 2021. – Т. 

12. – С. 439-446. 

11. Sadulloeva, I. K. (2021). Ashurova NG clinical and immunological features of congenital heart 

defects in adolescent girls. Europe's Journal of Psychology, 17(3), 172-177. 

12. Akhrorova, PhD Shakhlo, and Nodira Akhmatova. "Features of psycho-emotional disorders in 

idiopathic neuropathy of the facial nerve in men and women." (2018). 

13. Akhrorova, P. S., & Akhmatova, N. (2018). Electroneuromyographic analysis of acute neuropathy 

of the facial nerve in the aspect of sexual dimorphism. 

14. Jalolovich T. M. Correction of Disorders of Cerebral Hemodynamics in Patients with Chronic 

Obstructive Lung Diseases //Research Journal of Trauma and Disability Studies. – 2022. – Т. 1. – 

№. 5. – С. 1-7. 

15. Mukhsinova L. A., Sharopov S. G. Immunological status in sick children with congenital cleft 

upper lip and palate //Euro-Asia Conferences. – 2021. – Т. 4. – №. 1. – С. 135-136. 


