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Objectives:-

Recognize different stages of hemostasis.
Describe formation and development .
Describe the role of platelets in hemostasis.
Recognize different clotting factors.

Describe the cascade of clotfing.

Describe the cascade of intrinsic pathway.
Describe the cascade of extrinsic pathways.
Recognize the role of thrombin in coagulation.
Recognize process of fibrinolysis and function of plasmin.



It is Haemostasis or Hemostasis

Not Homeostasis : The ability to maintain a constant internal environment in response to environmental changes

Definition:

» the spontaneous arrest of bleeding from ruptured blood vessels.

1-Objective: Recognize different stages of hemostasis

Mechanisms:
1. Vessel wall
2. Platelet
3. Blood coagulation
4. Fibrinolytic system




Hemostatic Mechanisms

- 1.Vessel wall

Immediately Afterinjury a localized
Vasoconstriction.

Mechanism:

Systemic release of adrenaline
Nervous factors

local release of thromboxane A2 &
SHT(Shydroxytryptamine) by platelets
Myogenic spasm

Nervous factors

Humoral factors

Blood vessel

njury
Release of chemicals Ceod
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essel lumen ————= CaZ2t platelet factors)

Platelet
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Platelets (Thrombocyies)

2-objective: Describe formation and development of platelet.

- small disc shaped cells

- Platelet count = 150x103-300x10%/m,

- life span 8-12days ovn
- Contain high calcium content & rich in ADP
- Active cells contain contractile protein

Lysosome
Granule

Mitochondria




Platelets - cont

Udass 1) Dgleio slyzY @il 131 @Y eV sl ewdplatelets
All the structures of platelets are the same

« Are Fragments of megakaryocytesin the

Bone marrow
bone marmrow

« Regulation.of thrombopoiesis By:

 Thrombombopoietin

. (Released from liver) Megakaryocyte
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Platelet haemostatic plug formation
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3-objective: Describe the role of platelets in hemostasis

Platelet Functions begins with platelet activation

Aggregation Adhesion

Platelet
Activation:

Clot

Release Retraction




1-Platelet Adhesion

Adhesion:

- Exposed collagen attracts platelets

- Platelets stick to exposed collagen underlying
damaged endothelial cells in vessel wall

Platelets activated by adhesion
Extend projections to make contact with each other

Resting platelets
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Activated platelets




2-Platelet Release Reaction

*Activated platelets release

Serotonin, ADP & Thromboxane
A2 i zh Wby olbuaall gelaids 7)
aing WiSamore sticky

ldysanother platele

e Serotonin & thromboxane A2 = ’
are vasoconstrictors
decreasing blood flow

hrough the injured vessel.

Activate

More

Thromboxane platelets Platelet Plug

A2 & ADP
( the

stickiness )




3-Platelet Aggregation
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Why do platelets not attach to healthy Endothelium?

. « Endothelium release prostacyclin and NO which
qutelet secretlon: Inhlb” Aggregcﬂon You can find more explanations in
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Thromboxome{ * Prostaglandin (Inhibited by Aspirin)

diphosphate
(ADP)

o
o' L
Y

> Inhibits platelet
M) aggregation

A2 *Vasoconstriction & platelet agggregation

(TXA2) is a prostaglandin formed from arachidonic acid
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Platelet shape change and




4. Platelet Activation

Clot Refraction:

and actin filamentsin
platelets are stimulated to contract
during aggregation further
reinforcing the plug and help release
of granule contents.

* (Makes them sticky)




Adhesion

Activation

Aggregation: Fibrinogen-GPllb/llla

o GPVI-collagen
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Blood Coagulation (Overview)

Prothrombinase
+ Cat*?

Prothrombin to e Thrombin also has an effect on

: prothrombin (Positive
Thrombin feedback)

Fibrinogen into

Fibrin Fibers

2 Pathways form Prothrombin activator:
1. Exirinsic
2. infrinsic

Clotting Factors:

Table 37-1 Clotting Factors in Blood and

Their Synonyms

Clotting Factor
Fibrinogen
Prothrombin
Tissue factor
Calcium

Factor V

Factor VII

Factor VIl

Factor IX

Factor X

Factor Xl

Factor XII
Factor Xl
Prekallikrein
High-molecular-

weight kininogen

Platelets

Only factors you
Synonyms need to know

Factor |

Factor |l

Factor lllI; tissue thromboplastin
Factor IV

Proaccelerin; labile factor;
Ac-globulin (Ac-G)

Serum prothrombin conversion
accelerator (SPCA); proconvertin;
stable factor

Antihemophilic factor (AHF);
antihemophilic globulin (AHG);
antihemophilic factor A

Plasma thromboplastin component
(PTC); Christmas factor;
antihemophilic factor B

Stuart factor; Stuart-Prower factor

Plasma thromboplastin antecedent
(PTA); antihemophilic factor C

Hageman factor
Fibrin-stabilizing factor
Fletcher factor

Fitzgerald factor; HMWK (high-
molecular-weight kininogen)




You can find more explanations in
our twitter page

Extrinsic: nfrinsic:

Initiation:
*Trauma to blood or exposure to collagen

Trauma to fissue
Factor Xll & Platelet Phospholipid

eFactor Xll activated > Xlla
*Phospholipid contain platelet factor 3

Release tissue thromboplastin
(Phospholipid + Lipoprotein ) Activation of Factor XI

*Factor Xll activates Factor XI > Xla
*Requires Kininogen + prekallikrein

Lipoprotein + Factor VIl + Ca
activate Factor X (becomes Xa)

Activation of Factor IX by Xla

Factor Xa + Factor V + phospholipids
Form Prothrombinase Activation of Factor X

eFactor Xla + VIII + Ca+ activate Factor X

Prothrombin = Thrombin

» Thrombin activates Factor V (Positive
feedback) Factor Xa + Factor V + Phospholipids
*Prothombinase
*Same as Extrinsic




Final Common Pathway

Thrombin: « Also activates Factor
Fibrinogen >  Fibrin Xl (fibrin stabilizing
monomer (insoluble) factor

Fibrin monomers join to * (weak fibers

form fibrin fibers connected
(insoluble) by Hydrogen
bonds)

Factor XlIl forms strong
covalent bonds

Blood Clot
Clot retraction:

Compress fibrin and help
hemostasis

Importance of Calcium:

« Used in every step except the first 2
steps of the intfrinsic pathway.

« Causes acceleration.

Role of Vitamin K:

» Cloftting requires vitamin K

« Faf soluble

* More bile > more absorption of Vit K
Synthesis of 4 factors:

1. Factor X (10)

2. Factor X (9)

3. Factor VI (7)

4. Factor ll (prothrombin) (2)

To remember: (1972)

Produced by GIT normal flora

How to stop samples from clotting?

1. Citrate lons > Deionize Calcium

2. Oxalate lons 2> Precipitate Calcium
- No Calcium = No Clotting




The Intrinsic Pathway

Blood trauma or
contact with

collagen The Extrinsic Pathway
Tissue trauma
F Xl > F Xlla *Active
HMW Kininogen
Prekallikrein
Tissue factor (TF)

* Cas+ FVIl g FVII
FVIII iaae
PLTs
Ca++ )

F X F Xa Sl

PLTs, Cas+ \ ﬂ/\/\/\xvm
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Prothrombi ey~ Thrombi k
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REGULATION OF COAGULATION

Antithrombin:
inhibits thrombin
and other
enzymes

A

Protein C: Protein S:
degrades cofactor for
activated protein C
factors V and
Vil

Tissue factor
pathway
inhibitor (TFPI):
Inhibits the
extrinsic system
by inhibiting
Factor Vlla

Deficiency of any of these proteins can increase risk of thrombosis
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Fibrinolysis

Clot forms
Plasminogen is frapped in clot

Endothelium releases tissue
plasminogen activator (t-PA)

Plasminogen - Plasmin

Dissolve clot and coagulants
(Factor V, VII, Il, and XIl)

Fibrin break down into Fribrin
degradation products (FDP)

Plasmin is controlled by Plasminogen Activator Inhibitor (PAI)




Clotting VS Fibrinolysis

« Procoagulant — Promote Coagulation (Fibrin Stabilizing

Factor Xll)

« Anficoagulant — Inhibit Coagulation (Heparin)

Normally, there is more anticoagulant in
the blood stream. Once an injury occurs,

procoagulants are activated and
override anticoagulants.

Anticoagulants:
Heparin: Prevent conversion
Prothrombin = Thrombin

Warfarin:

Prevent Synthesis of Factors: II, IX, X, VI

fibrinolysis

]

Haemorrhage

clotting

!

Thrombosis




More explanation in next slides

Bleeding disorders:

Coagulation Vitamin K
factors deficiency/
defect: Liver disease:

All coagulation
- il factors are
— — Hemophilia - : A
Thrombocytopenia p synthesized in
the liver
e N ( ) e N
Low number of Vitamin K is
| — M bleedi | i
platelets ore bieeding essential _for
synthesis
\ J N - \ J
e N ( ) e N\
__ Small Hemorrhages ||, Adlinked disease | Factors X, IX, VI,
all over the body (Affects males) and Il
\ Y, ~ / \ y,
~ ~ ( ) - N\
Hemophilia A: Factor . .
Vil deficiency Vitamin K
— No clot retraction | Hemophilia B: Factor — produced by
IX deficiency GIT bacteria
\ J ~ < § Y,




Thrombocytopenio

Platelet count drops to 50,000/uL
Normal: 150,000 — 400,000 /uL
Fatal: Below 10,000 /uL

Etiology

Decreased
Production

Aplastic Anemia
Leukemia

Drugs

Infection

Increased
Destruction

Immune thrombocytopenic
purpura

Drugs

Infection
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Only found in male slides

Splenectomy
(Because spleen destroys platelets)

Blood Transfusion with high
Platelet conc.

Treatment of underlying cause




Hemophilia (Bleeding disease)

« Hemophilia A:
1. 85% of cases Caused by genetic disorder in the X
2. Deficiency of factor VIl chromosomes. Affects males.

« Hemophilia B: Treatment:
1. 15% of cases Injection:
2. Deficiency of factor IX Hemophilia A > Factor VIl

Hemophilia B - Factor IX

 Clinical features:

1. Bruising

2. Massive bleeding

3. Hemorrhage in joints




Liver diseases & Vitamin K deficiency

 Liver: « Vitamin K: Required for the
» Hepatitis — Liver inflammation synthesis of:
» Cirrhosis — Loss of liver cells 1. Factor Il = Prothrombin
1. Most factors are produced 2. Factor Vi
in Liver 3. Factor X
4. Factor X

2. Decrease clotting factors
3. Increase clotting tfime Remember 1972



Quiz

Q1-Which of the following is the correct sequence of events leading to blood clotting?

A) vasoconstriction, platelet  B) platelet aggregation, C) vasoconstriction coagulation ————
aggregation, coagulation vasoconstriction, coagulation platelet aggregation

Q2-Which of the following is involved in the final phase of blood clotting?

Key answers:
A) formation of fibrin  B) formation of C) activation of blood ———— v

prothrombin clotting factor X

Q3-Converts fibrinogen to fibrin
A) Plasmin B) thrombin C) 5HT D) ADP

B g B e b
>0 ®>» >

Q4-The Vitamin K dependent factors are:
A) I, XI1, IX, X1l B) VII, V, IX, X C) 1, VI, IX, X D) I, VII, IX, X

Q5-Clots form to stop the “leakage” of blood from a damaged vessel. After the damaged vessel has
healed, the clot is no longer needed and goes through a process of dissolution. Which of the following
is involved in the dissolution of a clot?

A) plasmin B) fibrinogen C) thrombin —
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