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Blood Composition & Physiology
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Properties of Blood >
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Blood Plasma (55%) >

Cellular Elements (45%) >
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Blood Clotting Process

Overview of Blood Clotting

@@

gog‘ Exploration of Factors

%2” Pathways and Mechanisms

}, Regulatory Mechanisms
Formation of Stable Clot

//@ Prevention of Excessive Bleeding

@O Maintenance of Vascular Integrity
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Platelet Adhesion in Hemostasis

Platelet Receptors
(Glycoprotein Ib/IX/V)

von Willebrand
Binding sites for vWF Factor (VWF)

Mediator of platelet adhesion

Collagen
Structural protein in the
matrix
Exposed tissue after injury Subendothelial

Initial step in clot formation
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Primary Hemostasis Process

Platelet Platelet
Adhesion O, Aggregation
Platelets attach to Platelets form a
exposed collagen @ temporary plug

> @ > @ 3> @

A Platelet ©) o
" Activation
— @
Platelets change

shape and release
signals
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Platelet Activation Process

Activation Triggers

Factors initiating platelet
activation Receptor Expression

Display of surface receptors
for aggregation

Granule Release
Release of stored substances

from granules

Morphological transformation

of platelets Shape Change

Core process of platelet
transformation
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Unveiling the Mechanisms of Vasoconstriction

Vasoconstriction
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Local Factors
Endothelin from endothelial

cells mediates local
vasoconstriction.

6/20

TTIIorNs




Platelet Aggregation Cycle TUTIONTS

Platelet
Platelet Activation
Aggregatlon Platelets become

activated at the injury

Platelets aggregate to
site.

form a plug.

Fibrinogen binds to
platelet receptors.
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The Coagulation Cycle

Activate
Proenzymes

Inactive proenzymes
are activated ina
cascade.

7~

Stabilize Barrier

A stable barrier
prevents blood loss.

Activated enzymes
|ead to fibrin
formation.

"~

Reinforce Platelet
Plug

Fibrin reinforces the
platelet plug.
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Coagulation Cascade Pathways

/ <\ Intrinsic Pathway
O Extrinsic Pathway

<\ Common Pathway
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Blood Clotting Process

Overview of Blood Clotting
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Blood Clotting

el Prothrombin

Vitamen K

Clotting factor

Thrombin —

Platelet [— Damaged cells b Fibrin clot

Red blood ceil
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Broken Blood vessel :
i Clotting Factors —

Prothrombin

@%

Thrombin —
Fibrinogen
Vasoconstriction
&L |
Fibrin Mesh
Fibrin

. o \

Blood clot

Blood clotting Process
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Injured tissue Blood Plateletes

Disintegrate
and release

Releases

A Platelet thromboplastin
++
Ca , proteins

++ .
Ca , proteins

Prothrombin C

++
Ca JCatalyses
D — Fibrin

BLOOD CLOTTING PROCESS
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HOW BLOOD CLOTS N
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Blood clot formation
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Process of Coagulation
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NORMA NJURED PLATELET FORMED

ILOOD VESSEL BLOOD VESSEL PLUG FORMATION PLUG CLO
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CLASS ASSESSMENTS

FIND THE FACTOR BY SEEING THE PICTURE?
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Process
* Injury/ rupture to blood vessel
Injury of damage
or
* Blood vessel around wound constrict
- reduce blood flow to the damaged
area.
Vessel contracts * Activated Platelets stick to injury site

* Platelets become sticky and clump together
to form platelet plug.

* Platelets & damaged tissue release clotting
factors (eg.Factor Viil)

* Blood clotting mechanism to form Fibrin
which acts like a mesh to stop the bleeding.
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