SNS COLLEGE OF PHARMACY
AND HEALTH SCIENCES

Affiliated To The Tamil Nadu Dr. MGR Medical University, Chennali
Approved by Pharmacy Council of India, New Delhi.

Coimbatore -641035

COURSE NAME: HUMAN ANATOMY AND PHYSIOLOGY (ER20-14T)
| D. PHARM

TOPIC : BLOOD CLOTTING




MINDMAP

( Clinical Significance Stages of Hemostasis )

Blood Clotting (Hemostasis)

» 2 N
\\"““b{ Key Components )
L. y p

( Regulation & Fibrinolysis

07-11-2025 HAP |BLOOD CLOTTING | DR.RAJALEKSHMI K | AP | SNSCPHS..




WWW.SNSEroups.com

Blood Clotting

i Prothrombin
Clotting factor

Fibrinogen
Thrombin l

Fibrin

Vitamin K

Platelet Damaged cells Platelet Fibrin clot

Red blood cell
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Broken Activated Fibrin Biood
vessel platelet strands clot

Clotting Factors j oo
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Damaged Blood Vessel Formation of Platelet Plug Development of Clot
Injury to vessel lining triggers Vasoconstriction limits blood flow Fibrin strands adhere to the
the release of clotting factors and platelets form a sticky plug plug to form an insoluble clot
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Normal blood vessel
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Hemostasis Process

liiﬁ Vascular Spasm

%@ Platelet Plug Formation

@Q Blood Coagulation

C\@ Clot Stabilization

g&fg Tissue Repair
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Hemostasis Process
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Regulation of Blood Coagulation

Thrombin

Factors 1Xa, Xa, Xla,

Antithrombin Xlla

Thrombin

Tissue Factor —~ Thrombomodulin

Factor Vlla . Protein C

- Protein S
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The Blood Clotting Cascade: A Step-by-Step Journey

o
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Initiation
Tissue factor binds
to f_actgr Vlla, Thrombin activates
activating factor X factors V, VIlI, and XI

Common
Pathway

Prothrombin
converted to
thrombin

Common
Pathway

Factor Xllla cross-
links fibrin
Mmonomers
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Initiation

by contact with a

surface

Factor Xl activated

negatively charged

Common
Pathway

complex

Factor Xa forms
prothrombinase &

Common
Pathway

Thrombin converts
fibrinogen to fibrin
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Formation of Fibrin

Clot

Stable fibrin clot is formed.
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Activation of Factors

Factors are activated
sequentially.

Blood Coagulation Cycle
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Liver produces inactive
clotting factors.

©)
®@

Circulation in Blood

Inactive factors circulate in
the bloodstream.
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Coagulation Inhibitors

Antithrombin

Protein C
Pathway

Tissue Factor
Pathway
Inhibitor
(TFPI)

@ This protein
inhibits
thrombin and
other clotting
factors, such as
factors 1Xa, Xa,
¥la, and Xlla.

@ Heparin
enhances the
activity of
antithrombin.
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Thrombin binds
to
thrombomeodulin
on endothelial
cells, activating
protein C.

Activated
protein C, along
with protein S,
inactivates
factors Va and
Villa, inhibiting
the coagulation
cascade.

@ TFPI inhibits the

TF-Vila complex,
preventing the
initiation of the
extrinsic
pathway.
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Fibrinolysis Process

Plasminogen
Activation

=

Plasmin
Formation

Plasminogen is
converted to
plasmin by
activators like
tPA.

=

Plasmin is the
active enzyme
responsible for
clot
breakdown.

]

Fibrin
Degradation Fragment
Clearance
Plasmin
degrades fibrin Soluble fibrin
into soluble fragments are
fragments. cleared from
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Prothrombin
Synthesis

Vitamin K aids in
producing prothrombin,
a key clotting factor.

Factor IX
Synthesis

Vitamin K is vital for
synthesizing Factor IX,
essential for the
coagulation cascade.

Vitamin K's Role in Blood Clotting
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Vitamin K supports the
creation of Factor VII,
crucial for initiating
clotting.

Factor X
Synthesis

Vitamin K helps in
producing Factor X, a
central component of
the clotting process.




Platelet Plug Formation Process
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Platelet Adhesion Platelet Aggregation
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Platelet Activation Fibrinogen Binding
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Unveiling the Triggers of Vascular Spasm

43“ Direct Injury

o S

Vascular Spasm ﬁz Local Pain Receptors

@’_) Substances Released by
Platelets
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Vascular Spasm Vaseconstriction
Adhesion
Hemophilia
__..___,_\ Platelet Plug Formation Actvation
Thrombophilia Clotting Disorders P — = -
5 > Stages of Hemostasis ) Aggregation
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Chinical Significance Intrinsic Pathway

Anticoagulants [Heparin, Warlarin)

Coagulation (Clot Fermation) Extrinslc Pathway

Antiplatelet Drugs (Aspirin)  \ Therapeutic Interventions  /

o PO Common Pathway
Theombolytics (tPA] / Blood Clotting (Hemostasis) .

Platelets
Antithrombin 3 ;
_ Anticoagulants Fibeinogen (I}
ProteinC&S 7 ™
— [Re-;b!a:rcn & Fibrinolysis . Prothrambin {11}
Plasmin { KeyComponents |  Coaputation Factors
N Fibrinolysis ‘ 4 i 3 Tissue Factor {HI)
Tissue Plasminogen Activator {tPA) B
Calcium (V)
Vessel Wall
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CLASS ASSESSMENTS ases

£

1. Tissue plasmin activator
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Detfactivae
re-epitheliatization Keratinocytes = Bacterial infection

a) Helps in wound healing

b) Allergy response

c) Immunity

d) Dissolves clot in blood vessels

Decreoased angiogenesis
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2. Which of the following will not coagulate when placed separately
on four slides?
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Composition of Blood ‘

Plasma
« Water
e Proteins
» Electrolytes

Water S

a) Blood serum

b) Blood plasma

¢) Blood from pulmonary vein
d) Blood from lymphatic tissue

Platelets +
Peripheral blood mononuclear
cells (PBMCs)

e Lymphocytes

= Monocytes

Red blood cells +
Polymorphonuclear cells
 Eosinophil
« Neutrophil
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3. The vitamin essential for blood clotting is
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a) Vitamin A
b) Vitamin B
¢) Vitamin C
d) Vitamin K
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