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Vascular endothelial growth factor (VEGF) was discovered as a signaling molecule 

that increases vascular permeability by breaking intercellular contacts [8]. VEGF-A induces 

myocardial angiogenesis and increases vascular permeability and CM proliferation [12]. 

CMs are not only producers, but also targets for VEGF-A. A rat model showed that VEGF-

A inhibits apoptosis and activates the expression of genes involved in CM metabolism and 

contraction [14]. Under conditions of myocardial recovery, VEGF-A promotes stem cell 

migration via the PI3K/Akt pathway [6]. 

Cardiovascular disease (CVD) is the leading cause of death worldwide 

(Globalatlasoncardiovasculardiseasepreventionandcontrol. 

Geneva: WorldHealthOrganization; 2011). An estimated 17.3 million people died 

from CVD in 2008, which accounted for 30% of all deaths in the world [4,8,11,14]. which 

is due both to the prevalence of cardiovascular diseases in the population and their 

contribution to the structure of mortality. Interest in the treatment of cardiovascular diseases 

is determined by the widespread occurrence of coronary heart disease (CHD), its leading 

role in the causes of disability and mortality of the population, which gives the problem not 

only medical, but also social significance [1,13,24]. By the beginning of the XXI century. 

the attention of clinicians has focused on the role of endothelial dysfunction in the formation 

of CHD (BarstR., 2004; HumbertMetal, 2004; Belenkov Yu.N., 2010; Martynov A.I., 

20011). Endothelial dysfunction (DE) is an imbalance between the production of 

vasodilatory, antiproliferative factors (NO, prostacyclin, tissue plasminogen activator, C-

type natriuretic peptide, endothelial hyperpolarizing factor) on the one hand and 

vasoconstrictive, prothrombotic, proliferative factors (endothelin, superoxide anion, 

thromboxane A2, an inhibitor of tissue plasminogen activator) - on the other. The leading 

role in the development of the latter belongs to impaired bioavailability of endothelium-

produced nitric oxide (NO), activation of endothelin 1, and a decrease in vascular 

endothelial growth factor [3,9,20]. Inhibition of NO synthesis is considered as one of the 

main pathogenetic mechanisms of cardiovascular diseases (Fischer D., Rossa S., 

Landmesser U. et al. 2016; Bauersachs J., Widder J. D. 2018). Under conditions of 
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inflammation and neoplasia, isolated VEGF-A can be released under the action of proteases, 

in particular metatalloproteinases, plasmin, urokinase-like plasminogen activator, elastase 

and tissue kallikrein. These proteases increase the activity of VEGF-A by influencing the 

clearance of the molecule, its activation and degradation, which activates angiogenesis, as a 

key component of carcinogenesis, and can also suppress VEGF-angiogenic effect [10]. 

In 1988, Yanagisawa et al. [24] identified a vasoconstrictor molecule, endothelin (ET), 

today called ET-1. ET-1 has a powerful long-term vasoconstrictor effect on the arteries. 

Two types of ET-converting enzymes (EPF 1 and EPP2) have been found that cleave the ET 

precursor (the so-called “big ET”) into active peptides [26]. 

The role of VEGF and ET-1 in the pathogenesis of CVD. Cardiovascular disease 

(CVD) is the most common cause of death in the adult population in the modern world [1]. 

The most common CVDs are coronary heart disease (CHD) and atherosclerosis [2]. CVD is 

associated with reduced quality of life and significant negative psychological, social, and 

economic impacts [1]. 

Myocardial infarction (MI) is the main manifestation of IHD, manifested by necrosis 

or apoptosis of the myocardium, causally associated with vascular occlusion of the coronary 

bed and leading to the development of heart failure with a negative prognosis [3]. MI is the 

main cause of death in patients with coronary artery disease [4]. 

Patients with coronary artery disease are characterized by an elevated serum level of 

VEGF-A, which correlates with the concentration of IL-18, a cytokine that induces VEGF-

A expression [19]. This pattern allows us to consider the concentration of VEGF-A as a 

marker of revascularization in patients with coronary artery disease [7]. Therapeutic 

angiogenesis is used to improve myocardial reperfusion in IHD patients and to increase the 

myocardial microvascular network. 

Atherosclerosis is an inflammatory disease of the vascular wall with the formation of 

lipoprotein-containing zones (atherosclerotic plaques involving the intima and media of 

large and medium-sized arteries [9]. Neovascularization of an atherosclerotic plaque is 

associated with its instability and progression [22]. In the development of atherosclerosis, 

VEGF-A performs a double function [11]: on the one hand, it increases the expression of 

anti-apoptotic factors and nitric oxide in endothelial cells [12], on the other hand, it acts as a 

mitogen, promoting reendothelialization [15], prevents or restores endothelial damage, 

which can initiate atherogenesis [23]. VEGF-A promotes monocyte adhesion, 

transendothelial migration and activation [24], enhances endothelial permeability [25], 

expression of adhesive protein [26] and monocytic chemoattractant-1 [27]. 

This means that in human coronary arteries, VEGF-A and its receptors are not found 

in healthy vessels, but are found in endothelial cells of microcapillaries, macrophages and 

partially differentiated smooth muscle cells of segments with the presence of atherosclerotic 

lesions. 
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