Diseases

o o
/GLSSN. 23298790,
“nop sag{"

OPEN a ACCESS Freely available online

Journal of Hematology & Thromboembolic

Perspective

Examining the Complex Multistage Defense Mechanism of Haemostasis in the

Human Body

Ahamed Samanty

Department of Clinical haematology, Ceara State University, Ceara, Brazil

DESCRIPTION

Haemostasis is a vital physiological process that prevents
excessive blood loss when the vascular system is injured. It serves
as the body's first line of defence to keep the circulatory system
healthy. This complex, highly regulated mechanism involves the
interplay of blood vessels, platelets, and clotting factors to stop
bleeding and initiate tissue repair. Understanding haemostasis is
essential not only for medical professionals but also for anyone
interested in how the body responds to injury. There are three
main stages to haemostasis are coagulation, platelet plug
development, and vascular spasm. These stages are interlinked
and occur in a tightly coordinated sequence to rapidly control
bleeding while minimizing the risk of excessive clot formation,
which could lead to thrombosis.

Vascular spasm, the initial stage, is characterised by the blood
vessels' injury. This
vasoconstriction is triggered by signals from damaged endothelial
cells and neural reflexes. The narrowing of the blood vessels
reduces blood flow to the affected area, thereby limiting blood
loss. Although this response is temporary, it provides crucial time
for the next steps in haemostasis to take effect.
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Platelet plug formation marks the second phase. Platelets, also
known as thrombocytes, are small, disc-shaped cell fragments in
the blood that play a critical role in clotting. When a blood vessel
is injured, platelets are attracted to the exposed collagen and
other subendothelial components at the site of damage. Von
Willebrand factor (VWEF), a plasma protein, mediates this
process, which is known as platelet adhesion. After adhering,
platelets undergo activation, undergoing morphological changes
and releasing chemical cues that attract other platelets to the
area. These newly arrived platelets stick together, forming a
temporary “plug” that seals the breach. This plug is not very
stable on its own and requires reinforcement through the
coagulation process.

A fibrin mesh, a strong protein made from fibrinogen in blood
plasma, stabilises the platelet plug during the last stage,
coagulation. Clotting factors, which are mostly made by the liver,
are involved in a series of enzymatic events that coordinate this

change. These clotting factors are normally present in an inactive
form and become sequentially activated in response to tissue
damage. The coagulation cascade is traditionally divided into the
intrinsic and extrinsic pathways, both of which converge on a
common pathway leading to the conversion of prothrombin into
thrombin. A durable clot that successfully plugs the damaged
channel is created when thrombin transforms soluble fibrinogen
into insoluble fibrin strands that pass past the platelet plug.

Haemostasis is a finely balanced system. While it is crucial for
preventing hemorrhage, unregulated clot formation can have
serious consequences, such as deep vein thrombosis, stroke, or
myocardial Therefore, the body has builtin
mechanisms to limit clotting to the site of injury and to
eventually dissolve the clot once the vessel is healed-a process

infarction.

known as fibrinolysis. Plasmin, an enzyme that breaks down
fibrin, plays a key role in this phase, ensuring that normal blood
flow is restored and maintained.

Disorders of haemostasis can be broadly categorized into
bleeding disorders and thrombotic disorders. Hemophilia, for
instance, is a genetic disorder characterized by the deficiency of
specific clotting factors, leading to prolonged bleeding even after
minor injuries. Conversely, conditions such as antiphospholipid
syndrome or factor V Leiden mutation increase the risk of
clotting. Monitoring these
disorders require a detailed understanding of the haemostatic

inappropriate and managing
process and the ability to intervene pharmacologically or
surgically when necessary.

CONCLUSION

Haemostasis is a complex but crucial process that preserves the
stability and functionality of the circulatory system after injury.
By involving a precise sequence of vascular, cellular, and
molecular responses, it enables the body to swiftly control
bleeding while ensuring that clotting is confined to areas of
damage. Advances in medical science continue to enhance our
understanding of this intricate system, paving the way for better
treatments for bleeding and thrombotic disorders alike.
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