REVIEW ARTICLE:

THE ROLE OF ENDOTHELIUM IN REGULATION OF BLOOD
VESSEL TONE /BLOOD FLOW

The inner lining of all blood vessels consists of
a single layer of endothelial cells. These endothelial
cells together form a diffuse tissue; the endothelium
is located at the interface between the blood and the
vessel wall." The cells ara in close contact and form a
slick layer thal prevents blood cell interaction with
vessel wall as blood moves through the vessel lumen,
The endothelium is a simple squamous epithelium that
lines all blood vessels. It plays a critical role in the
meachanics of blood flow, the regulation of coagula-
tion, leukocyte adhesion and vascular smooth muscle
cells growth, and also serves as barrier to the
transvascular diffusion of liguids and solutes. For
years endothelium was thought as inert single layer
of cells that passively allows the passage of water
and other small molecules across the vessel wall.

However this dynamic tissue performs many other
active functions, such as the secretion and modifi-
cation of vasoactive substances and the contrac-
tion and relaxation of smooth muscles *3*

The blood flow through vascular beds depends
on regulating the confractile state of smooth muscle
cells in blood wessel wall and controlling the coagu-
lation of blood. Vascular endothelium plays an impor-
tant role in these and many other important processes.
They do so by making, releasing or express on their
surface a diverse group of mediators that are directly
involved in regulating blood flow, blood clotting, the
recruitment of White blood cells (WBCs) at the site of
injury finflammation and growth and repair of blood
vessel, as given in the table below®

Table: Factors released from endothelial cells.

Vasoactive Factors:

Vasoconstrictors Vasoconstrictors
Nitric oxide Endothelin-1
Endothelium-derived Angiotensin ||

hyperpolarizing factor
Prostacyclin (PGL,)
Malriuretic peptide

Thromboxane A-2
Frostaglandin H,
Super oxide radicals

Peroxynitrite
Hydroxyls
Haemostasis & thrombolysis; Procoagulant Anticogaulant
Prothrombotic factors Thrombalytic factors

von Willebrand factor
Plasminogen activator inhibitor
Flatelet activator

Tissue Plasminogen
activator

Tissue factor pathway
inhibitor

Nitric oxide
PG,
Protein 5
Endothelial cell growth Promoters Inhibitors
modulators: Tumor necrosis factor-a Mitric oxide
Super oxide radicals PGI,
Matriuretic peptide
Inflammatory agents: Promoters Inhibitors
Tumor necrosis factor-a Mitric oxide

Super oxide radicals
Peroxynitrite
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Many of the factors given in the table are of great
clinical importance including the Nitric oxide (NO) and
PGl,, as these Endothelium derived relaxing faclors
(EDRFs) protect vasculature from atherogenic insult
whereas Endothelium derived constricting factors
(EDCFs) i.e. endothelin has opposite effect and par-
ticipate in the progression of the disease®"

In almost all of the countries, vascular diseases
are the major cause of death and contribute signifi-
cantly to protracted morbidity.

It has become apparent that dysfunction of en-
dothelium contributes to clinical manifestation in
thrombosis, vascular spasm as well as in arterioscle-
rosis and its conseguences i.e. Acute myocardial inf-
arction, angina, stroke, claudication and pathological
manifestation of acute and chronic inflammatory dis-
eases including rheumatoid arthritis *#1."#

The lifetime of endothelial cells is not infinite
and these cells continuously multiply. However with

advancing age, some of these specialized functions
of endothelial cells i.e. barrier function, prevention of
thrombaosis and angiogenesis become blunted. The
self-renewal process weakens. The endothelial bar-
rier becomes leaky. Signals to vascular smooth muscle
to regulate their funclion bacome altered. Vascular
smooth muscle cells as if perceiving endothelial in-
jury migrates to intima, multiply there, produce col-
lagen and matrix protein. The addition of these cells
and matrix within sub endothelial space results in
intimal thickening and so the intima becomes a battle
ground where multiple reactions ocour like a chronic
injury and hence a fertile land is provided in which the
seeds of aneriosclerosis flourish,

We can reverse /siop the battle occurring within
the blood vessel by:

| Becoming aware of the risk factors.
2 Taking steps to reduce these risk factors

So far the known risk factors are; high blood
cholesterol, cigarette smoking, diabetes melitus, obe-
sity, lack of exercise and high blood pressure. New
risk factors continue to be identified. Unfortunately age
itself has been identified as major risk factor for ath-
erosclerosis

CONCLUSION

Alteration in the release and action of endothe-
lium derived vasoactive factors is responsible for
change in vascular reactivity early in the course of
vascular disease, Because endcthelial dysfunction
occurs at early stages of lesion, it may reflect physi-
ological changes that if allowed to become chronic
are rasponsible for changes in vascular structure,
growth and adhesivity to platelets and leukocytes, ul-
timately leading to atherosclerosis and thromo-
bD$|$ 281112

Each of the major risk factors predisposing to
vascular disease is associated with endothelial call
dysfunction, suggesting direct etiological links be-
twean effects of risk factors on endothelial cells and
their propensity to accelerate vascular disease. Res-
toration and replacement of endothelial derived fac-
tors i.e. NO and PGI, which prevent the progression
of vascular disease or prevent the action of such
mediators, which accelerate progression of vascular
disease, has become a useful paradigm in treatment
and pravention of vascular disease ?

The understanding of endothelium derived va-
soactive factors is a necessary parl of every
physician’s education, which needs further discus-
sian.
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