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DESCRIPTION

Endothelium-Derived Factors (EDFs) represent a diverse group
of bioactive substances synthesized and released by endothelial
cells lining blood vessels, exerting profound influences
on vascular homeostasis, inflammation, and coagulation.
These factors play critical roles in regulating blood flow,
maintaining vascular tone, and responding to physiological
and pathological stimuli. One of the most studied EDFs is Nitric
Oxide (NO), synthesized from L-arginine by Endothelial Nitric
Oxide Synthase (eNOS). NO functions as a potent vasodilator
by diffusing into vascular smooth muscle cells and stimulating
soluble guanylyl cyclase, leading to increased Cyclic Guanosine
Monophosphate (cGMP) levels and subsequent relaxation
of smooth muscle cells. This vasodilator action is crucial
for regulating blood pressure and ensuring adequate tissue
perfusion. Additionally, NO inhibits platelet aggregation and
adhesion to endothelial cells, thereby preventing thrombus
formation and maintaining vascular integrity. Prostacyclin
(PGI2) is another important EDF produced by endothelial cells
through the cyclooxygenase pathway. It acts locally to induce
vasodilation and inhibit platelet aggregation, counteracting
the vasoconstrictive and pro-thrombotic effects of other
substances like thromboxane A2. PGI2 plays a critical role in
maintaining vascular homeostasis by promoting blood flow
and preventing excessive clot formation, particularly in areas of
vascular injury or inflammation. Conversely, endothelin-1 (ET-
1) serves as a potent vasoconstrictor synthesized by endothelial
cells in response to various stimuli, including endothelial injury
and hypoxia. ET-1 acts on endothelin receptors (ET_A and
ET_B) present on vascular smooth muscle cells, promoting
vasoconstriction and increasing vascular resistance. While
acute release of ET-1 helps regulate local blood flow and
maintain perfusion pressure, chronic dysregulation of ET-1
production can contribute to hypertension and vascular

remodelling observed in conditions like atherosclerosis. Von
Willebrand factor (VWF), synthesized and stored in endothelial
cells and platelets, plays a crucial role in homeostasis and
thrombosis. Upon vascular injury, vVWF is released into
the bloodstream where it mediates platelet adhesion and
aggregation, facilitating the formation of initial platelet plugs
at the site of injury. Additionally, VWF stabilizes factor VIl in
the blood, enhancing the coagulation cascade and promoting
clot formation to prevent excessive bleeding. Angiotensin
Il acts on smooth muscle cells to increase vascular tone and
systemic blood pressure, playing a pivotal role in regulating
fluid balance and cardiovascular function. Deregulated
production of angiotensin Il is associated with hypertension and
cardiovascular diseases, highlighting its significance in vascular
health and disease pathology. Beyond these well-known factors,
endothelial cells secrete various other molecules that influence
vascular function and inflammatory responses. These include
Endothelial-derived Hyperpolarizing Factor (EDHF), which
contributes to vasodilation by hyperpolarizing vascular smooth
muscle cells, and Tissue Plasminogen Activator (tPA), which
promotes fibrinolysis and clot dissolution to maintain vascular
patency. Clinical implications of endothelium-derived factors
are profound, as dysfunctions in their synthesis, release, or
receptor signalling pathways contribute to the pathogenesis of
cardiovascular diseases such as hypertension, atherosclerosis,
and thrombosis. Therapeutic strategies targeting EDF pathways
have therefore been developed to manage these conditions
effectively.
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