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The vascular endothelium is a specialized layer composed of a single layer of flat cells that lines the
inner surface of blood vessels, including capillaries, veins, arteries, and lymphatic vessels. It functions as an
active endocrine organ. This highly specialized heterogeneous monolayer of cells serves as the first barrier
against pathogens, cells, and other molecules in the bloodstream. Its total surface area is approximately 1
km? Therefore, it can be considered the largest organ in the human body. For a long time, the endothelium
was considered only a passive lining. However, modern research shows that the endothelium is a complex
metabolic and regulatory system that can perform many functions depending on its location. However,
modern research shows that the endothelium is a complex metabolic and regulatory system that can
perform many functions depending on its location. It plays an important role in regulating blood circulation,
hemostasis, inflammation, and vascular tone. Endothelial cells are flat in shape and are located on the
basement membrane. The cells are connected to each other through specialized intercellular junctions. The
main physiological functions of the endothelium include barrier function, regulation of vascular tone,
anticoagulant function, procoagulant function, regulation of fibrinolysis, participation in inflammation, and
angiogenesis.

Barrier function — the endothelium forms a selectively semi-permeable barrier between the blood
and tissues. It controls the passage of water, electrolytes, and certain molecules. It regulates vascular
permeability.

Regulation of vascular tone — the endothelium controls the dilation and constriction of blood vessels.
Vasodilators include nitric oxide (NO) and prostacyclin. Vasoconstrictors include endothelin and
angiotensin. These substances regulate blood pressure and blood flow. Nitric oxide (NO) is considered the
main vasodilator.

Anticoagulant function — healthy endothelium prevents blood clotting. It reduces platelet adhesion
and helps maintain blood in afluid state.

Procoagulant function — when a vessel is damaged, the endothelium activates blood clotting. This
process plays an important role in stopping bleeding.

Regulation of fibrinolysis — the endothelium also participates in the dissolution of thrombi. It
produces substances that activate plasminogen.

Participation in inflammation — during inflammation, the endothelium facilitates the adhesion of
leukocytes to the vessel wall and their migration into tissues. Damaged endothelial cells produce special
adhesion molecules. These molecules attract leukocytes to the site of inflammation.
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Angiogenesis — the endothelium plays an important role in the formation of new blood vessels. This
process is important in embryonic development and wound healing. It has the ability to restore damaged
areas (remodeling). Atherosclerosis is a major cause of cardiovascular diseases. It is a chronic disease
caused by the accumulation of fats, cholesterol, calcium, and cellular debris in the arterial walls.
Thrombosis is a disease characterized by the formation of blood clots in blood vessels. Hemostasis is a
system of biological processes that ensures blood clotting and stops bleeding. Its main purpose is to
prevent blood loss in organs and tissues. Healthy endothelium prevents platelets from adhering to the
vessel wall. For this, it produces antithrombotic substances such as prostacyclin and nitric oxide.
Endothelial dysfunction is a condition in which the endothelium cannot perform its normal functions. It
leads to diseases such as atherosclerosis, hypertension, and thrombosis. The vascular endothelium
performs important functions for the body. It plays an important role in regulating blood circulation,
controlling blood clotting, and regulating metabolism. It also participates in immune defense, formation of
new vessels, and protection of the vascular wall. This shows that it plays a very important role in the
functioning of the organism.

Conclusion

In conclusion, the vascular endothelium plays a crucial role in maintaining the normal functioning of
the cardiovascular system. It is not merely a passive lining of blood vessels, but an active and highly
specialized structure that regulates blood circulation, vascular tone, and hemostasis. The endothelium also
controls vascular permeability, participates in inflammatory and immune responses, and contributes to
angiogenesis and tissue repair. Furthermore, the balance between its anticoagulant and procoagulant
activities ensures proper blood flow and prevents excessive clot formation. The ability of the endothelium
to regulate fibrinolysis and maintain vascular homeostasis highlights its importance in overall
physiological processes.

However, dysfunction of the endothelium can lead to serious pathological conditions such as
atherosclerosis, hypertension, and thrombosis. Therefore, understanding the structure and functions of the
vascular endothelium is essential for the early diagnosis, prevention, and effective treatment of
cardiovascular diseases.
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