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Abstract  

Recent advances in medicine and biological sciences have significantly expanded the knowledge of 

normal proliferation processes and its disorders in pathology [1,2]. Studying the mechanisms of 

regulation of cell proliferation is extremely important not only in theory, but also in practice, as it allows 

us to reveal the regularities of growth regulation and identify violations of this process in many diseases 

[2, 11] and, in particular, in diabetes mellitus (DM) [2] and metabolic syndrome (MS) [4].  
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Introduction 

MS is characterized by polarization of the immune response, which is manifested by hyperproduction 

of cytokine-induced cells. At the same time, cytokine-induced overexpression of cell adhesion molecules 

(MCAS) is noted. In recent years, it has been proposed to consider MCA as an alternative marker of cell-

mediated immune activation in a number of diseases, including MS.  

One of the markers of inflammation that are informative for assessing the risk of cardiovascular 

complications in MS patients is C-reactive protein (CRB). It was found that an increase in its level is 

associated with the risk of complications of coronary heart disease in healthy individuals and is a 

predictor of complications of coronary heart disease and coronary mortality in patients with coronary 

heart disease. In recent years, it has been shown that an increase in the level of CRP is combined with 

a 1.05-2.0-fold increase in the population of circulating endothelial progenitor cells, the release of which 

is aimed at repairing damaged areas of the vascular wall, which proves the role of inflammation in 

reactive processes in vascular damage.  

Apparently, the mutual influence of various components of the immune inflammation response and the 

functional state of the endothelium is very complex and multifaceted.  

The aim of the study was to compare endothelial activation parameters with markers of the 

inflammatory process in MS patients.  

 

Materials and Methods 

The study included 80 patients (age 35-60 years, average 46.7±2.1 years), of whom 30 had MS. The 

duration of the disease ranged from 1 to 12 years. The control group consisted of 20 healthy individuals, 

comparable in gender and age.  

The diagnosis of MS was established according to the criteria of the National Cholesterol Education 

Program, USA (ADT, 2005) and JIS Criteria (2009). All patients underwent a complete clinical, 
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biochemical and instrumental study to determine the state of carbohydrate (glucose and fasting insulin) 

lipid metabolism (total cholesterol-TC, triglycerides-TG, HDL, LDL).  

The content of proinflammatory cytokines was determined by the method of solid-phase enzyme-linked 

immunosorbent assay using the test systems of Cytokine LLC (St. Petersburg, Russia) on an enzyme-

linked immunosorbent analyzer "Human" (Germany).  

The level of CRP (br-CRP) was determined using the solid-phase tmm enzyme-linked immunosorbent 

assay by J. Highton and P. Hessain (1984) reagents of Humatex CRP kits.  

The concentration of soluble molecules of vascular cell adhesion type 1 (SVCAM-1) was evaluated by 

solid-phase enzyme-linked immunosorbent assay using test systemsBender from Bender Med 

Systems(Austria).  

The level of circulating desquamated endothelial cells (CDEs) was evaluated by the G method. 

Hiadovec.  (1978).  

Statistical processing of the obtained results was carried out using the statistical package  

Statistica.  

 

Results and Discussion  

During the study, all patients were randomly assigned to 3 groups.IGroup I consisted of 25 patients 

with a diagnosis of arterial hypertension (AH), II-stage II-IIIII, group II – 25 patients with a diagnosis 

of hypertension of stage II-III + obesity, IIIgroup III-30 patients with MS.  

Table 1 Content of endothelial activation markers and inflammatory markers in MS patients 

Groups  of Cytokines (pkg / 

ml)  

br-CRP m 

/ l  

SVCAM-1 ng 

/ ml  

CDE Cl / 

100 µl  

IGF-1 

ng/ml  

IL-6  TNF-a  

Healthy (n=20)  20,9±2,1  22,6±2,1  1,22±0,05  645,0±32,3  3,6±0,4  198,6±17,2  

Patients with arterial 

hypertension (n=25)  

34,6±2,7  35,2±2,7  3,56±0,022  936,7±51,7  9,5±0,65  247,2±19,6  

Patients with arterial 

hypertension +obesity  

(n=25)  

47,9±3,6  51,2±3,8  4,72±0,39  1131,2±72,3  11,6±0,82  288,4±21,8  

Patients with metabolic 

syndrome (n=30)  

83,36,8  101,8±9,6  8,34±0,56  1535,2±84,5  15,7±1,22  324,7±25,3  

Inflammatory markers play a special role in the development of MS. In our study, proinflammatory 

cytokines and CPAs were identified as markers of inflammation. Proinflammatory cytokines play a 

special role in the induction of vascular damage. They enhance the expression of adhesive molecules, 

stimulate endothelial propoagulant activity, alter endothelial function, and initiate and maintain 

chronic inflammation in the arterial walls.  

A history of inflammatory markers revealed that the content of interleukin-6 (IL-6) and tumor necrosis 

factor (TNF-a) in the groups of patients was statistically significant than in the control group (Table 

1).1). Statistically significant differences in these parameters were found in all groups of patients. Thus, 

the maximum level of IL-6 (p<0.001) and TNF-a (p<0.001) was found in MS patients.  
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