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DESCRIPTION

The tissues progress from mesoderm to embryonic ectoderm and 
endoderm, with a layer of cells developing and diversifying to 
play a variety of supportive roles sandwiched between the two. It 
not only produces muscle, kidneys, and other organs and cell 
types, but it also produces the body's connective tissues, blood 
cells, and blood vessels. Blood flow is vital for nearly all tissues, 
and endothelial cells, which line the blood vessels, are required 
for blood flow. Endothelial cells can change their composition 
and quantity to meet regional demands. They form a versatile life 
support system by transporting cells to practically every part of 
the body.

Tissue growth and repair would be impossible if endothelial cells 
did not extend and change the blood artery network. The 
principal blood vessels are arteries and veins, each with a strong, 
durable wall made up of connective tissue and many layers of 
smooth muscle cells. The endothelium, a thin strip of 
endothelial cells that lines the wall, lies between the basal lamina 
and the outer layers. The amount of connective tissue and 
smooth muscle in the vascular wall varies with the vessel's 
diameter and function, but the endothelial lining is always 
present. The walls of the capillaries and sinusoids, the finest 
branches of the vascular tree, are formed entirely of endothelial 
cells, a basal lamina, and a few dispersed but strategically placed.

These are connective tissue cells that wrap the small vessels to 
which vascular smooth muscle cells adhere. Endothelial cells line 
the whole circulatory system, from the heart to the smallest 
capillary, and they regulate how white blood cells enter and exit 
the bloodstream, as well as how materials are transported. After 
an artery has developed, the signals that endothelial cells send to 
adjacent connective tissue and smooth muscle continue to play 
an important role in maintaining its shape and function. 
Endothelial cells, for example, may detect shear stress caused by

blood flow across their surface. They allow the blood artery to 
change its diameter and wall thickness to accommodate blood 
flow by communicating this information to the cells surrounding 
it.

Chemicals that control angiogenesis include both activators and 
inhibitors. Angiogenic activators and inhibitors have been 
discovered in over a dozen different protein types. The 
expression of angiogenic factors represents the aggressiveness of 
tumor cells. Angiogenesis is stimulated by growth factors such as 
Vascular Endothelial Growth Factor (VEGF), basic and acidic 
Fibroblast Growth Factor (FGF), and Platelet-Derived Growth 
Factor (PDGF). Each interacts with transmembrane tyrosine 
kinase receptors, which are associated with intracellular signaling 
cascades and are frequently expressed by endothelial cells.

In practically every tissue, a vertebrate's cells are 50 m to 100 m 
or less away from a capillary. For example, to satisfy the high 
metabolic needs of the healing process, a wound causes a 
rapid increase in capillary growth in the lesion's location. 
Local irritations and infections cause new capillaries to form, 
although the majority of them regress and dissolve once the 
inflammation has subsided.

Endothelial cells get signals from the tissues as they enter them. 
Despite the complexity of the PDGF signal, VEGF, a distant 
relative, serves an important function. Blood vessel formation 
can be customized to the needs of the tissue by modifying VEGF 
synthesis through changes in mRNA stability and transcriptional 
rate. When there is a lack of oxygen, practically all cell types 
experience an increase in the intracellular concentration of the 
active form of a gene regulatory protein known as Hypoxia-
Inducible Factor (HIF-1). HIF promotes the transcription of the 
VEGF gene. When released into the tissue, the VEGF protein 
diffuses and interacts with the endothelial cells that surround it.
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