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Abstract 

Aim of the study: Early diagnosis of blood rheology disorders in patients with the first 

stage of arterial hypertension in the arid region of Uzbekistan. 

Material and methods: As an object of study, a total of 204 patients aged 35 to 55 

years with a diagnosis of first-stage hypertension with no additional disease were screened. 

Of these, 122 formed the main group and 82 formed the patient control group. All patients 

underwent Komplex clinical trials and examination of hemoreological parameters.  

Results: The results observed in the main group of patients showed a significant 

difference in the rheological parameters at the rotational speed of M (1) 5 and M (1) 10 

seconds in patients with grade 2 arterial hypertension compared with those in the control 

group. (p <0.05). 

When assessing the aggregation properties of erythrocytes, the same thing was 

determined, changes in the dynamic index of aggregation were observed only in the group 

where there is an arterial hypertension 2 degrees. In patients with arterial hypertension 1 

degrees of the control group, however, this indicator was significantly lower (p<0.05). 

When assessing the aggregation properties of erythrocytes, the same thing was 

determined, changes in the dynamic index of aggregation were observed only in the group 

where there is an arterial hypertension 2 degrees. In patients with arterial hypertension 1 

degrees of the control group, however, this indicator was significantly lower (p<0.05). 

In comparison with the patients of the control group, the indicators of patients with the 

arterial hypertension 2 degrees of the main group were observed that the aggregation 

potential was observed after M(1)5 and M(1)10 seconds at the rate of rotation 3 C-1 5 and 10 

seconds at the rate of rotation and M(1)5 and M(1)10 seconds at the the decrease in percentage 

was intangible in the form of an increase in the level of aggregation(p<0,05). 

Keywords: risk factors, hypertension, blood rheology disorders, arid region, disease in hot 

climates.  

Introduction. 

Arterial hypertension is a common occurrence in diseases of the cardiovascular 

system. Complications such as myocardial infarction, stroke, chronic heart failure, and chronic 

renal failure occur as a result of this disease. These complications are leading to an increase in 

disability and mortality among the population. 

According to the World Health Organization (WHO), there are 1 billion people on 

Earth. More than a dozen people suffer from hypertension. And 7.5 million deaths a year from 

complications of the disease have been reported. This represents 12.8 percent of all deaths. 

To date, the effects of meteorological factors on cardiovascular disease, particularly arterial 

hypertension and disease progression, are widely recognized and confirmed by a number of 
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studies. In the first stage of hypertension, the activity of the sympathetic-adrenal system 

increases, and the amount of norepinephrine and adrenaline in the blood of patients increases 

by 30-40%.  

For clinical characterization, rheologists -the chemical properties of blood are used to 

show bodies of blood and plasma viscosity at different shear rates, strain indices,the peace 

and aggregation of erythrocytes. Plasma viscosity is determined by the content it and the 

properties of its protein components: at a concentration of large molecular weight plasma 

protein viscosity increases. Changes in blood rheology and dyslipidemia in patients with 

additional disease in the second and third stages of hypertension have been studied in many 

studies. Such studies have been poorly studied in patients with early-stage hypertension.  

The initial stages of hypertension have been poorly studied, and literature devoted to 

exactly the hemoreological and dyslipidemic changes have been insufficient, they have been 

performed mainly in foreign countries, emphasizing the development of more pathogenetic 

strains.  

Numerous observations show that a number of diseases, especially hypertension, in 

the cardiological and neurological manifestations lead to further aggravation of the course of 

the disease and a decrease in the body's flexibility reserves. Comparisons of the results of 

hemorrhagic changes in the study of meteorologically sensitive patients revealed changes in 

all microreological parameters of erythrocytes, hematocrit was observed to be 2-3 times 

higher than normal. Uzbekistan is no exception, in 2016, 9.4% of men aged 20-30, -35% of 

men over 40, and -50% after 60-65 developed hypertension. In women, the figure was 3.3% 

under the age of 30 and 60% between the ages of 40 and 60. Despite the fact that a number of 

studies in the country have modern drugs that effectively lower blood pressure and prevent 

the development of its complications, the responsibility for the treatment of patients remains 

low (Gadaev A.G. et al. 2018). 

For the first time in the European recommendation of the diagnosis and treatment of 

hypertension, it was noted that seasonal changes in arterial blood pressure are important, this 

condition is often associated with climate change. This leads to the occurrence of many 

diseases of the cardiovascular system, including hypertension and deepening of 

pathogenetics, in dry and hot weather conditions of the climate of Uzbekistan. This leads to 

the occurrence of many diseases of the cardiovascular system, including hypertension and 

deepening of pathogenetics in dry and hot weather conditions of Uzbekistan. Dry and hot 

climatic conditions naturally lead to deterioration of blood rheology, an increase in the level 

of blood viscosity and aggregation of shaped elements. This increases the risk of micro and 

macroreological disorders and aggregates formation and thromboembolism.  

Aim of the study: Early diagnosis of hemoreological disorders in the initial stages of 

hypertensive disease in hot climates.  

Materials and methods. 

Design and object of study 

As an object of the study, a total of 204 patients aged 35 to 55 years of age in the early 

stages of hypertension whose lesions were not detected in the target organs were examined. 

Of these, 122 patients in the main group and 82 patients in the control group. All patients 

underwent Komplex clinical trials and examination of hemoreological parameters.  

Results: 
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A total of 122 patients who were on the dispensary list with the diagnosis of 

hypertension I-stage among the population living in the Polyclinic under the supervision of 

the Gazli City Hospital in the Romitan District of Bukhara region, located in the Kyzylkum 

steppe zone of the soft arid zone of the territory of Uzbekistan, were examined on the basis of 

their consent Of these, 57% are male and 43%  are female. The age of the surveyors was from 

35 to 55 years of age, the average age was 49.   

 For the control group, a total of 82 patients who were on the dispensary list 

with the diagnosis of hypertension I-stage from among the population of Samarkand City № 

10 family polyclinic region, which belongs to the temperate climate in the mountainous 

regions of Uzbekistan and is 4-5 degrees lower than in other regions of the Republic in the 

summer months, were Of these, 40% are male and 60% are female. The age of the surveyors 

was from 30 to 55 years of age and the average age was 50,68.  

All investigators were further divided into 2 subgroups according to the degree of 

arterial hypertension: arterial hypertension 1-degree systolic arterial pressure 147±7 mm Hg; 

mean distolic arterial pressure 92±5 mm Hg (main g. n=40; Control g. n=20).  2-degree AG 

average systolic arterial pressure 165±5 mm Hg; mean dystolic arterial pressure 104±5 mm 

Hg (main g. n=30; control g. n=12).   

Blood and plasma viscosity were determined by the "cone-cone" method using the 

ACR-2 branded rotational viscometer at a constant temperature of 37,0±0,1 C at 10, 20, 50, 

150, and 200  C-1 rotational speed. In assessing the effectiveness of oxygen delivery to tissues, 

the index according to the formula was used: 

T O2 =Ht /  V200, 

T O2-the effectiveness of oxygen delivery to tissues; 

V200 is the viscosity of the blood at which the speed of rotation is γ=200 C-1. 

The specific viscosity of the blood was determined using hematocrit detection at 

different rotational speeds, and aggregation properties of erythrocytes was performed using 

optical and automatic methods. The degree of spontaneous accumulation of erythrocytes was 

determined using a TVO 6/50 light microscope. Goryaeva's chamber was used in the detection 

of free (non-aggregate) erythrocytes as well as erythrocytes in the aggregate state. The 

counting process was carried out in 2 large (32 small) squares. with the help of automatic 

erythrocyte aggregation, blood aggregometry was performed. The blood sample was collected 

at a speed of 600 C-1, and complete dezagregation was observed in the laboratory. As soon as 

the rotation stopped, the aggregation rate was automatically determined in the time interval 

of 2 different -5 and 10 s (M5 and M10). 3 C-1 M(1)5 and M(1)10 in low-speed rotation, the same 

degree of aggregation was determined to assess the effect of additional forces approaching 

each other on the aggregation process of erythrocytes when the rotation stopped. In the 

calculation of the value of the aggregate level, an average arithmetic 3 measurements were 

used. 

Significant differences in blood viscosity high and average rotational speed (150, 

100,50 C-1 ) were found in patients with arterial hypertension 2 degrees of the main group 

compared with the control group. 

When assessing the aggregation properties of erythrocytes, it was found that oxygen 

delivery to tissues was observed that the effective index gradually decreased. The control 

group included arterial hypertension 1 degrees patients-8,2±0,3 and arterial hypertension 2 

degrees patients-8,1±0,3; the main group included arterial hypertension 1 degrees - level 
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patients-7,9±0,4 and arterial hypertension 2 degrees patients-7,8±0,4. Significant differences 

were observed in patients with arterial hypertension 1 degrees of the control group and in 

patients with arterial hypertension 2 degrees-level of the main group (p<0.05). 

When assessing the aggregation properties of erythrocytes, the same thing was 

determined, changes in the dynamic index of aggregation were observed only in the group 

where there is an arterial hypertension 2 degrees. In patients with arterial hypertension 1 

degrees of the control group, however, this indicator was significantly lower (p<0.05). 

In comparison with the patients of the control group, the indicators of patients with the 

arterial hypertension 2 degrees of the main group were observed that the aggregation 

potential was observed after M(1)5 and M(1)10 seconds at the rate of rotation 3 C-1 5 and 10 

seconds at the rate of rotation and M(1)5 and M(1)10 seconds at the the decrease in percentage 

was intangible in the form of an increase in the level of aggregation(p<0,05). 

 

Conclusion 

At the initial stage of hypertension, in which no lesions were detected in the target organs, 

such as those present in hot climates, hemoreological disorders were observed in accordance 

with the level of arterial hypertension. There was a decrease in erythrocyte aggregation, a 

decrease in erythrocyte deformation, a deterioration in erythrocyte cytoarchitectonics and 

deformation. In patients in hot climates, there was a decrease in erythrocyte aggregation and 

an increase in plasma viscosity compared to the control group, which led to a deterioration in 

blood flow in large and microcirculatory vessels. In patients in the arid zone, reversible 

deformable erythrocytes were found to be 14%, a decrease of 4 times compared to the control 

group, and the amount of irreversibly deformable erythrocytes increased 2 times compared to 

the control group. 
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