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Hemostasis

[ Very important
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Objectives

-

VEINGNAEWDN

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

Describe the cascade of clotting .

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

Remember: RBCs are formed
when stem cell is developed
to a RBC

But megakaryocytes DOES
NOT transform to platelets
instead it will rupture
“fragments” after entering the
blood to very small pieces
that are platelets

__________________________________

Thrombocytes
(Platelets):

Remember: Regulation of
Erythropoiesis by
Erythropoietin

( Erythropoietin is formed

Regulation of Site of

in kidney & liver , while o o E
Thrombopoietin in liver ) Thromt:)op0|e5|s formation: ¢
------------------------------ y:

Red blood cells
-White blood cells
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https://www.youtube.com/watch?v=vaTA9CaAbDs

I\PHYSIOLOGY
TEAMA 35 Thrombocytes
// g
!
I Platelets count:
o 150,000 — 450,000
: L ( RBCs > Platelets > WBCs )
B ‘
|
I =
| .~ —Plasma \ Life span of 5 Ef;_(iSt intth('eth
I R - - = uffy coat wi
- iy \ D platelets - -
' B AN, ¢ 8-12 days perceln%age
praprp—— .
- Platelets" ‘ ‘
: e oo a» o _SSS
: White blood cells Platelets
|
|
: Red blood cells
|
\
\\ F 4 | Platelets are_less than RBCs because we need red blood ;
M. o . cells all the time ( they provide oxygen ) but we need |

platelets only at the time of injury
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Platelets structure

Platelets (Thrombocytes) have \

biconcave disc.

Have smooth surface “Endothelial”
They are |- 4 micrometers in diameter.
They do not have nucleus

» They have mitochondria and other cellular

\ components. /

! . . . . . . . !
' - They are also contain : (Actin and Myosin proteins) similar to those found in muscle cells
1 1
| - These proteins are very important for contraction :
1 1
- platelets are known as“ small muscle cells” because they contract exactly like muscles.

Contact us : Physiology435@gmail.com



Platelets contents

. Contain:
Active l. contractile proteins
cells = 2.Fibrinogen
(alpha 3.Von Willebrand factor
granule) (VWF)
4. other proteins

Open
Canalicular

a-Granule

Contain :
Dense I. High calcium content
=> 2.Richin ADP |

granules 3. Serotonin

4 gadll uiliuall Lgdaad (bS] W piind )
(Aalad) cid g Lgardina g

Mitochondria

They are pores which
dense granule comes
out from it
--------- OulsS] Ll 4 gl iliaal) o Ui S3)
VWEF is a blood glycoprotein oo Sy o3 chalal) ¢ Lgaddiad

involved in hemostasis. (e o3 A (e T A3 o
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Hemostasis

Hemostasis:

The spontaneous arrest of bleeding from ruptured blood vessels.

Hemo = Blood.
Stasis = Standing or stopping.

emostasis = to stop bleeding While :

|
|
|
i H
| Homeostasis = balance
|

I want to stop bleeding.
|
I - There are daily trauma that effect blood vessels without any
I symptoms and we are not aware of them because of our
I'hemostatic system, if it did not stop it will cause a huge
:_damage such as brain hemorrhage.

|
|
|
|
|
|
I Note : always remember when we talk about hemostasis we :
|
|
|
|
|
|
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https://www.youtube.com/watch?v=YqdJVPFbeUw&index=1&list=FLJ2FRDdMftSCGvPOivTR-YQ

Blood Fibrinolytic

Platelet .
coagulation system
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https://drive.google.com/file/d/0B2x4wRO70WqNRTRsdzhPMWliWTQ/view?usp=sharing

PHYSIOLOGY
435 Hemostatic mechanisms

| .
|
latel blood Fibinolytic
platelets coagulation system

A GELR o § e bl o
@ pac Lueall éyﬁ\ sle gl

iy ) A
Endothelial layer ° °

~ Vessel wall

. Immediately after
- injury a localized : |

Vasoconstriction

Components of blood vessel :

i Endothelial cells , collagen, |
i smooth muscle. |

Contact us : Physiology435@gmail.com



PHYSIOLOGY
TEA 435

§

Blood vessel
injury

VASCULAR PHASE

Vessel wall

Mechanism:

Vascular spasm

Systemic release of adrenaline

“Hormonal Helps vessel contraction”

/ Nervous Factors

| lumen

Endothelium

Basal Iamina\ S :
\ r==F

Vessel wall

Concentric
smooth muscle

Release of chemicals Bigod

(ADP, thromboxane A

: “Stimulation for nerve impulses
Ca?*, platelet factors)

+ nerve reflex is vasoconstriction”

Local release of :
“Serotonin” By platelets

“For smaller vessels”

vessel wall Interstitial fluid

Crushing injuries Intense spasm
No lethal loss of blood

PLATELET PHASE

Vasoconstriction i V CI
will not stop bleeding it only decrease it and helps the next step -platelet phase- : yideo €o
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https://www.youtube.com/watch?v=QMQl0T3FkV0

Hemostatic mechanisms

|
|
| platelets @

blood
coagulation

Fibinolytic
system

Rupture
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Platelet plug
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g = = = = = = = = = = = = = = == == == = ===~ =~
l Platelet Functions in hemostasis Begins with ( Platelet activation ) I
AT R e e e T e T T T J

‘ / F Resting platelets

- v
-
{ '\

Activated platelets

Platelets activated
by adhesion
Extend projections to
make contact with

I each other I
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https://www.youtube.com/watch?v=R8JMfbYW2p4&feature=youtu.be

. Shape
Adhesion h P Release Aggregation Retf:t)::ion )
ghange “ADP, TXA2" 4 /
7 S /__.‘ // y
- : 4 : 4 : / /

Red blood cell

Platelet o
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TEAMA ZE | Platelet Adhesion

I Adhesion :adhere platelets with collagen or sub endothelial tissue of the
| vessel wall.

—_—___—_—_—_—_—_—_—_—_—_—_—_—__J

smooth : Endothelial surface J ¢ Lita
O eilad g a0 ¥ AUl

Endothelial cells-'s Platelets -

(They repel each other)_ALs Lagin ¢l

Platelets J) @i Ao g5 e i Al cpa¥ ¢l)

platelets €<— Endothelial cell injured
will come and adhere to collagen, they
become sticky “like a gum”’.

____________________________________________

i A Ay 455 Endothelial cells ) 4k !

platelets.

- Platelets stick to exposed
collagen underlying
damaged endothelial cells in
vessel wall
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N Platelet shape change
| J

——————————————————————————————————————————————————————————————————————————————————————————————————————

When platelets come in contact with damaged vascular surface , especially
i collagen fibers they immediately change their shapes into globular disc and
| they begin to swell , they form irregular shape with protruding from their pores !
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Platelet Release Reaction

-

N
Strong activator -TXA2 is a_prostaglandin
(activate more formed from arachidonic acid
Platelets - TXAZ2 inhibited by Aspirin
to release - 7T~

vasoconstriction

. TXA2 1 daa e ai i cllalal) ¢ S5 aday
Serotonin ADP ) R J Al i i
(5HT) t=f
\
m \
i
W \ e
W
Platelet Thromboxane
° Az
pho(stII:ig)llpld (TXA2) ADP & Thromboxane

A2 increase the

Clot stickiness of platelet

formation

vasoconstriction

Platelet aggregation

increase Platelets
aggregation

Serotonin & thromboxane A2 are vasoconstrictors
decreasing blood flow through the injured vessel

plugging of the cut vessel

} |7 i Thromboxane A2 exist in the cell membrane of platelets , NOT in in the granules.
: TXAZ2 is prostaglandin formed from AA “arachidonic acid”.
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/

Aggregation:

adhering one platelet
with other one

Activated platelets
stick together and
activate platelet to
form a mass called a
platelet plug

AN /

Plug reinforced by

fibrin threads formed

during clotting
process

N

————————————————————————————————————————————————————————

Aggregation = Interaction between platelets and
other platelets. ( many layers of platelets )

Contact us : Physiology435@gmail.com
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HX |2|éo§ o Clot Retraction

-

Active and recruit other platelets
Activation * >
P s 0
ADP, TxA, *
Release reaction
L J
i

Myosin and actin filaments in platelets are stimulated to
contract during Aggregation further reinforcing the plug
and help release of granule contents.

——————————————————————————————————————————————————————————————————————————————————————————————————

Activation of clotting system — Fibrin which lead to SECONDARY hemostatic plug
( secondary = primary + Fibrin ) el 4 50l milicall (348 0 5S35 4808 o Slasa LeilS
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(I Lumen of Attracts
v biood vessel P more
C..a\s.\aﬂ_m oY Sl g : platelets
it e Jazgg Prevents @
- - - platelet Aggregate
LSS ey Intac;{ sadhesion into platelet
e Lf“ﬂb endothelium plug @ R
* & . platelet factors
o Ll Sa s Releases Y A

prostacyclin

A all kil
TJPTJ ¢ LS,).;‘Y\

G e Jass -

ciliall <)
Jaxs MJL 6&43}
oS e ) e Smooth Collagen in (M|  Exposed collagen
NI muscle cells subendothelial binds and activates
A P layer platelets

* (Bleeding y—> (vasoconstriction) —> ( PRIMARY hemostatic plug ) which involves :_ _j )
Adhesion \ shape change \ release \ aggregation \ clot reaction - Video
= Activation of clotting system ——>Fibrin which lead to SECONDARY hemostatic plug E
( secondary = primary + Fibrin ) sl 4 sl milicall (35 () oS5 383 f dea LSS E
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https://www.youtube.com/watch?v=rLIEeUP_e-Y
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—t— Lumen of Lumen of
blood vessel blood vessel

Endothelium Endothelium
Subendothelium Subendothelium

Smooth muscle Smooth muscle

Interstitial fluid Interstitial fluid

(a) Damaged blood vessel endothelium (b) Normal blood vessel endothelium

Video

“Start at 4:14”

©2011 Pearson Egucation. inc © 2011 Peanson Educaton, inc

Why the platelets plug is limited to the site of injury ? Healthy smooth Endothelial
produce Nitric oxide (No) + PGI2 (Prostacyclin)— Vasodilation and inhibit

aggregation so that will prevents the formation of platelets “ no clot “
while the damaged endothelium secrets ADP and TXAZ2 for clot bleeding

Prostacyclin is one kind of prostaglandin

_______
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https://www.youtube.com/watch?v=VxEIsPOdOLw
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|
|
¢ blood
Vessel wall platelets coagulation

Fibinolytic
system
'symomyms. r—
! I Fibrinogen +
2 I Prothrombin 4
. 11! Thromboplastin
4 v Calcium mem?rize only
. = I what is marked
lle factor with star

4 Vil Stable factor
v Antihemophilic factor A *
7xX Antihemophilic factor B - {’CT :t.‘ _f_t_ IR
o X Stuart-Power factor .o 'ng a.lc ors: '
— | Circulate in .

Xl Plasma thromboplastin antecedent (PTA) ; plasma in inactive |
1z Xl Hagman factor * I sate ,and soluble . /'
3 X Fibrin stabilizing factor * o —-----
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_______________________________________________________________________________________________________________________

= Coagulation system is series of events of chemical reactions.

= Coagulation system is composed of Extrinsic & Intrinsic pathways.

* Plug + Fibrin = Secondary hemostatic plug.

= (Fibrin =clot)

= Secondary hemostatic plug is stronger than primary one because of the presence
of Fibrin + Activation of Intrinsic & Extrinsic pathways.

= We have |3 Coagulation factors.

= These factors activate only when_injury occurs.

» Intrinsic pathway = dils | Extrinsic = aJ)&

Coagulation cascade : series of biochemical reactions leading to the formation of blood clot.

Thrombin s gl 8 352 salld Ailgs B Ligh ()58 JDLAN Y JLANL slalal) 4gad

il 308 gl AL ey a3

* The importance of platelets :

Release of phospholipids ( PFP ) gall

4 gal) ilial) o o oS el o) € g2 4l g4 L

= Ll Al ) e a1 o 3l a3 jrae duald 4gal Al

] :@ﬂ\&\,hﬁ\@%l.&.:@ym@ud\

Release of serotonin & Thromboxane A2 :Vasoconstriction.

= 5_AY) 5 ghadl) SllXS g

Release of phospholipids + activation of factors + activation of protein ( Fibrinogen )

= Fibrin 3 ¢p il gasdiod ¢ 4y gadl) guilial) Jals Layi 393 e 4381 18N ¢a J L4 Fibrinogen

Contact us : Physiology435@gmail.com
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. = Intrinsic : |
Q983 B g B day 1 ghaa g gl B L grdagg a dle AL ) galB plalal) G ) 134 Adrandd £ 39 )
oda JAla 33 ga g A of Jalal) 138 ¢ oS0 anl) Lgabiang AN Jal gadl JS 0 ) skl Aiml) (il o Jaladl) |
Al

. = Extrinsic :

Bala o 4d) el ) Alilu ps Ae ) Lgdlal o5 i flas (e A 380 1B alle Al (5 1 Apandl) s
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Blood coagulation

= This reactions activate prothrombine
(inactive form) to Thrombin (active form) enzyme.

* Thrombin will change Fibrinogen (plasma protein) Blood coagulation :

to Fibrin (insoluble protein).

* Prothrombin (inactive thrombin) is activated a series of biochemical

reactions leading to the
by a long Intrinsic or short Extrinsic pathways. formation of blood

= Begins to develop in : clot.

15-20 sec — Minor trauma.
-2 min — Severe trauma.

P lgale gtk g Lgte Al 8 Ala 8 1Sl aal) 53 g0 ge il gy LA

“Coagulation factors ‘ which circulate in blood in inactive form

“Fibrinogen is Soluble in plasma” : Ll & cuild yday hadi & 4 ) 48LaYL 98 sFibrinogen (saws Waal
Injury ——> rupture of endothelial cells ——> activation of Fibrinogen ——> Fibrin.

D e 103 aga aa3) (Bash (e € B gall oda ) Jgad S ¢ aal) B 393 gall Fibrinogend) Jsa3 ¢e z=U Fibrin
Coagulation system 4l kil (¢ @il Thrombin
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Thrombin functions :
|- Activation of Fibrinogen
to Fibrin.

2- Activation of Factor 13
“é.ud.“”_
3-Activation of Factor 5.
:Thrombin
AlaS &y 338 Al Il (o gy Al
bl ) ol il
: APlatelets 2
Morphological changes
that stimulate the release
of ADP & Thromboxane
A2.

Blood coagulation

( Thrombin)

-

Thrombin

Thrombin is essential in platelet
morphological changes to form primary plug.

Activates FactorV “5”

Thrombin changes Fibrinogen to Fibrin.

Thrombin stimulates platelets to release ADP &
thromboxane A2; both stimulate further platelets

aggregation /

Contact us : Physiology435@gmail.com
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Blood coagulation

How to create a coagulate from Fibrin sealant

Thrombin
l ca
L pa—
l Click on the underlined word
Fibrinogen » Soluble Fibrin » Insoluble Fibrin for further information

monomer polymer

J‘\\ I A

Fibrin coagulate s /

) -—
. L\_ —_——
- Factor XIlI (13) is activated by thrombin into factor Xllla N

I |
| - its activation into Factor Xllla requires calcium as a cofactor |
I - Xllla acts on fibrin to form amide cross links between fibrin molecules to form an insoluble c! :
l In other words: .
I - Fibrin is the main protein constituent of the blood clot, which is stabilized by factor Xllla :
' through an amide or isopeptide bond that binds adjacent fibrin monomers :
: ¢ @il 9 cla Fibrind) uay s |
I |
I |
I |
I |
I I
I |

e

Fibrinogen has 2 ends , Fibrino peptide A&B ,Thrombin will removes these 2 ends and give rise to
Fibrin monomers ( A&B ends s (<! Fibrin ¢s 3.k )

by A (e daslua Fliad Wi 2aal 71, Fibrin monomers 4 « <blgdll Qs&b Juéad Ll

(Factor 13) :

Fibrin polymer (s Ml Weuass 2a Fibrin monomers 3 (ali ¢ faal) Jia

Fibrin polymer is stronger and more stable.
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https://en.wikipedia.org/wiki/Calcium_in_biology
https://en.wikipedia.org/wiki/Cofactor_(biochemistry)
https://en.wikipedia.org/wiki/Clot
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- The trigger is the activation of factor XlI(12) by contact
with foreign surface, injured blood vessel, and glass.

_—\

-
- Xlimmp Xlla (Xlla + HMW kininogen + Prekallikrein) mmp XI & (Factor 12) s called ~

as “ Contact Factor ”’ \
- X1 mmp Xla (Xla + Ca) mmmp IX (
subendothelial tissue

because it contacts

with collagen or l
- IXmmmp 1Xa (IXa +VIII + Platelet phospholipid + Ca) mmmp X N\, and become Active.
\ ’

7’
- Xmmp Xa (Xa+V + Platelets+ Ca) mm) Thrombin - -

Thrombin (leads to transformation of) : Fibrinogen == Fibrin

1
= Activation will start from ( Factor 12 )which activate ( Factor 11 ) by the help of high molecular weight kininogen :
prekallikrein ( that will accelerate the reaction). 1

» Active ( Factorl | ) will activate ( Factor 9) Active ( Factor 9) assdlsl) asag b :
* Active ( Factor 9) activate ( Factor 10) 525 : I
Platelets & ( Factor 8 ) & calcium 1

. |

(Factor 8): I
|

1

|

1

|

1

|

1

1

((=Nlvagla v’

Platelets & Calcium : 3529  "Cofactor» dleal) & yuu a3l Jary
* Platelets & ( Factor 5) & Calcium: 2525 % :
Active ( Factor 10 ) will activate Prothrombin ( Factor 2 ) which is then transform into Thrombin.
* Thrombin: will change Fibrinogen into Fibrin ( Blood clot).
= Fibrinogen is ( soluble in plasma ) while Fibrin is ( Insoluble ) that’s why it forms the blood clot.
= A (pEY lsx 35254 ) means “Active”.

L 4

2

!f:‘fr
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- Tissue Thromboplastin “TF’ +Vlla + Ca mm) Xa

enzyme activate prothrombin =) Thrombin

- Factor XIII (13) + Ca mmm) strong fibrin (strong clot)

= Starts from :Tissue Factor (TF ) which is a Lipoprotein arise from
injured endothelial cells “ Injured tissue —> Tissue Factor (TF) “

» Tissue Factor will activate ( Factor 7).

. ej;\u-‘&\ 4929 gé

( Factor 7 ) will activate ( Factor 10 ) which converts Prothrombin

into Thrombin.
* Thrombin : Fibrinogen —> Fibrin —> Blood clot

Contact us : Physiology435@gmail.com

Triggered by material released from damaged tissues (tissue Thromboplastin “TF’’)

Xa +V + Platelet phospholipid “PF3”’+ Ca ( prothrombin activator) itis a proteolytic

Thrombin act on fibrinogen : Fibrinogen ™= Fibrin “insoluble thread”.

TF = also called tissue factor
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Xa (10) + V, Ca,
phospholipid from platelets
Prothrombin (II)
Thrombin (IIa)

Is=e 1D (P Sy F0 (R
Aemyzed uowrwion

Fibrinogen (I)

Fibrin (soluble) — insoluble fibrin

Contact us : Physiology435@gmail.com



The Intrinsic Pathway

Blood trauma
or contact with

collagen

I The Extrinsic Pathway
\4 .
F X|| ey = X |12 (activated factor XII) Tissue
tragma
| — i
I |HMW Kininogen \
I Prekallikrein
\ 7 Tissue factor (TF)
FXl—— FXla \i,
% Ca++ FV| o F VI
FIX e—pF IXa R4
i Ca++ ,'
PV 8 yd
PLTs Y,
Ca++ |1 R4
: |2
\4
________________________ | F X e—— F Xa
O bl dagd) Y \\\ Blood clot
| 0sSE g8 JSS Aglaal) N
' FibrinJ i PLIS, Cat+ N
: S » \ | H ‘ 1
§ J““j“;’:‘:‘;f‘“‘* e ! ProthrombiN eemm——— Thrombin
! e g ! |
 Blood clot

: \
e . : Fibrinogen ;) Fibrin



=Intrinsic is LONGER than Extrinsic

- Intrinsic pathway:
pathway , Extrinsic pathway is

All clotting factors FASTER & SHORTER.
present in the blood. . -Both will be stimulated at the SAME
TIME.

. : Extrinsic & Intrinsic Pathway ¢ 4ddl 439

- Extrinsic pathway: Both will activate ( Factor 10 ) and the
result is the formation of Thrombin

Trlggered by tissue factor. which then converts Fibrinogen into
' Fibrin.
DAY da g
Intrinsic is long while Extrinsic is short.
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https://www.youtube.com/watch?v=cy3a__OOa2M

YSIOLOGY Hemostatic mechanisms

EAMA3S

. Vessel wall @platelets
/’.ln‘_‘_:“" Fibrinolveic \

*  Formed blood clot can eitherbecome fibrous or dissolve.

Fibinolytic
system

\  blood
\\Z_ coagulation

- . * Fibrinolysis (dissolving) = Break down of fibrin
/ \ ‘a :I\\ by naturally occurring enzyme plasmin therefore
/ ' \\ e || prevent intravascular blocking.
w ;\ =2 There is balance between clotting and fibrinolysis.

l’ - Excess fibrinolysis leads to tendency for bleeding

Thrombosis Hemorrhage

-Excess clotting leads to Blocking of blood vessels

P34 oo n i el 1 Bl ol Al s Jie OSUe s iS5 Lo e Jlal oy a0 iy gl g
! Plasmin which breakdown Fibrin into Fibrin degradation products (FDPs).



imbalance between clotting

and fibrinolysis

[ Hemorrhage } [ Thrombosis }

clotting Eibrinolveic

Fibrinolvsis clottino



https://www.youtube.com/watch?v=9QVTHDM90io
https://www.youtube.com/watch?v=aW6WscFqli8
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The fibrinolysis System

Plasminogen
activators

plasminogen ﬁ
/

coagulation % \/

plasmin

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=xNZEERMSeyM

- Plasminogen ( exist in blood in
inactive form ) transformed into
plasmin by Tissue plasminogen
Activator (TPA)

- TPA arise from endothelial cells.

? o
- Plasmin — Fibrin —
Fibrin Degradation Products (FDP)

______________________________________________________________

Fibrin Fibrin degradation product (FDP)

Contact us : Physiology435@gmail.com
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Unwanted
effect of

plasmin :

Plasmin is

activated by : ‘ Blood vessel endothelium

ny.

Plasmin is
controlled by:

Plasmin digest :

Plasmin is present
in the blood

| pedl i pda agple TPA S 5 Plasmin ) Jiallg ¢ 481 e dile Cild ga JS :
i - Plasminogen activator inhibitor ( PAI ) that inhibit TPA |
i - Anti-plasmin will inhibit Plasmin |
i - Control of Fibrinolysis : |
i I. PAI: inhibit TPA / 2. Anti-plafrr!in : inhibit plasmin E
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Normal

1) Bleding sarts

Wi
W

1) Vossels consrct

W

3) Platelet plug

1L

4)Fbrin lot

Bleeding Disorder

1) Bleeding starts

00
W

) Vsels constrict

oy

3) Incomplete platelet plug,
continued bleeding

™
0‘6

4) Incomplete and!or delayed
formation offbrin clot,
continved bleeding

Bleeding disorders
-

.

Hemophilia:
Increase bleeding
tendency.
X-linked disease.
Affects males.

85% due to FVIII
deficiency

( hemophiliaA) ,and
15% due to FIX
deficiency
( hemophilia B).

“A disorder in which blood
doesn't clot normally.”
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Vitamins K
deficiency

& liver disease:
Almost all coagulation
factors are synthesized
in the liver.
Prothrombin, FVII , FIX,
FX require vitamin K for
their synthesis

4 h

Platelet defects:

Deficiency in
number :
(thrombocytopenia)

or defect in function
“Normal platelets,
they just can't do their
function”

\§

YsViede)e

Vitamin K : G 3 ) 25 Wiy 132 daga Jal g ¢ goiiall aga
:"VAVY" > to memorize them
Abnormalities of hemostasis :
Abnormality affecting platelets > No efficient platelets formation.
Thrombocytopenia ‘‘ less number of platelets”.

Abnormality affecting the function of platelets > Bleeding.
Deficiency of factor 8 > Hemophilia.

Hemophilia A & B, Vitamin K Deficiency

* N Hemophilia A vs B
P 1 ~ A
-~



https://www.youtube.com/watch?v=Kw_87FGZW_A
https://www.youtube.com/watch?v=Kw_87FGZW_A
https://www.youtube.com/watch?v=cPLZcrq9Vm8
https://www.youtube.com/watch?v=cPLZcrq9Vm8
https://www.youtube.com/watch?v=cPLZcrq9Vm8
https://www.youtube.com/watch?v=cPLZcrq9Vm8

* use this mind map for revision not studying cuz not all the info

m{‘“d m@gOte il included:!

Hemostatic Mechanisms

localized Vasoconstriction

Cut edge of
essel wall
PLATELET PHASE

3- Blood coagulation

4- Fibrinolytic system
----------------------------- '+ Systemic release of adrenaline

from ruptured blood

Mechanism:
vessels

. Mechanisms:
Hemostasis: \ i . 1. Vesselwall i
the spontaneous & = ol vl i
P ) ! 2- Platelet i Immediately After injurya i
arrest of bleeding : i

v:(>9

VASCULAR PHASE

\ ;.,

* Nervous factors : |
+ local release of thromboxane 1 \gs é £ i \éa
A2 & 5HT by platelets Food P11

Haemostasis ' » y

Thrombocytes are Fragments
of megakaryocytesin the
bone marrow

bopoiesis By:
Thrombombopoietin

Site of formation : Bone marrow

Steps: Stem cell
1

~ —Plasma

8 »
- _{fWhite blood cells
u Blatelets

Platelets (PLT)

Megakaryoblast small disc shaped cells Redbloed cells Ty ompocytes
l Platelet count = 150x103-300x103/ml, open S
Megakaryocyte Sreem = ./  Fibrinogen
Megakaryocyte '—life span 8-12 days VWE
Contain high calcium content & rich in ADP Other proteins

Platelets

ADP

Bkins with Platelet activation




Note * use this mind map for revision not studying cuz not all the info
m“ “ d Ml included! *

‘ ” h ﬂ *  Adhesion

[ Platelets function begins with

Platelet Activation »
] @

*  Shape change
(activated)

+  Aggregation

- 'Release (secretio§ ¢
)

Platelet Activation

* Exposed collagen
attracts platelets

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

A
: *  Clot Retraction
Platelet Release Reaction -

—— Activated platelets release Serotonin, ADP & Thromboxane A2 * Platelets activated by adhesion
*extend projections to make contact with each other

Serotonin & thromboxane A2 are vasoconstrictors Resting Activated

decreasing blood flow through the injured vessel.

ADP & Thromboxane A2 (TXA2)—1the stickiness of platelets
—1TPlatelets aggregation — plugging of the cut vessel

Platelets aggregation

T S D
sadl e3PV =
q . 3 0 - o) 0n m

* Activated platelets stick o g D 3’ Bh-‘c’,‘ =) é S % 8 %"
together and activate 303 3 g © © % = s s
New platelets to form a mass Sao )8; 5T S = \ SRS
called a platelet plug gi 8 & a =
n . 3.0 0 S = —

* Plug reinforced by fibrin n_g___);____;g _______ S .. [
/ o w = o
threads formed during a8 M R/ =
clotting process o $ o



* use this mind map for revision not studying cuz not all the info
m{‘ “ d ‘mapNOte } included! *

9
. . I :
— Hemostatic Mechanisms .
, o ernosTare Tecanen '13.Blood coagulation |
Platelets function begins with ' -Vessel wall v : = . |
.. — | 1 vesseiwa : (clot formation) !
Platelet Activation ' 2- Platelet : o . |
! 3. BI d L l * A'series of biochemical reactions leading to
. L oo ' the formation of a blood clot I
Platelet Activation | . | I
. Adhesion i Coagulatlon i | % This reaction leads to the activation of thrombin
i enzyme from inactive form prothrombin
¢ Shape change * Thrombin will change fibrinogen (plasma I
(activated) protein) to fibrin (insoluble protein)
* Prothrombin (inactive thrombin) is activated by I
. Aggregation P\ a long intrinsic or short extrinsic pathways I

Haemostasis s

. Release (secretion) D ~

Clot Retractio

Clot Retraction.

Myosin and actin
filaments in platelets are stimulated
to contract during aggregation
further reinforcing the plug and
help release of granule contents

Normal endothelium|—

Thromboxane A,

=

}g ‘! Lumen of ——
blood vessel
No platelet

s aggregation

+

1 + l
diphosphate . .
[ ]
[
o

| Adenosine
(ADP)

Prostacyclin
Nitric oxide

whichinhibit aggregation

The primary platelet plug

e
| Aggregating

Active and recrit other platelets
| platelet plug
TS

Fhinagen
GPIb

Endothelium
Subendothelium

\/

(T

|Prostacyclin|

BN

Smooth muscle

|Normal endothelium

Intact endothelium secret prostacyclin and NO

Lumen of
blood vessel

Interstitial fluid

Actvaion
L ]
Rolease
Aggregaton: Fibinagen-GPibla

Intact
andothelium

[ ]
[ ]
ssel
@l

Vessel
wall

(b) Normal blood vessel endothelium
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Hemostatic Mechanisms

| - Vessel wall

2- Platelet

3- Blood coagulation
4- Fibrinolytic system
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Note : B

Clotting Factors

Circulate in plasma in inactive

included!

Factors | Names

I Fibrinogen

II Prothrombin

III Thromboplastin

v Calcium
v Labile factor

VII Stable factor

VIII |Antihemophilic factor A
IX Antihemophilic factor B
X Stuart-Power factor

XI Plasma thr tin anteced
(PTA)
XII  |Hagman factor

XIII |Fibrin stablizing factors

Haemostasis '

use this mind map for revision not studying cuz not all the info

The Intrinsic Pathway

Blood
trauma or
contactwith
coll?gen

¥
F Xl ——— F Xlla

A

FIX —Y 5 FiXa

HMW Kininogen <
Prekallikrein

FXI—Y 5 FXa

The Extrinsic Pathway

Tissue
trauma

"ﬁssueflalctor(TF)

i FVila €—Y— FI
rd
4

,
=1

#
+
#

Fvin
PLTs
Ca++

(______

»®
FX —— FXa
™,
FV S
PLTs, Ca++ b I A
\* AN
Prothrombine—— . Throlrnbin d “l‘
1
Flbrlnogen_L) Fibrin

Intrinsic Pathway Pathway Extrnsic
Contact activation Tissue Factors
XII 5>XITa d
d 4
XI 5XIa IVII,Ca
4 4
X > IXa i3
VIII, Ca,P i3
X->Xa Xa X
Xa
4
dv,Ca, P

Prothrombin (II) —>Thr0rrlbin (I1a)

Fibrinogen (I) — Fibrin (soluble)
Ixmi, ca
Insoluble fibrin

\ ]

Y
common pathway

) ——, B

Cross-linking

Fibrin  Fibrin ‘
i A W

Critical Role of Thrombin

‘Thrombn i the fink between vasculr injury, coagufabion, and
platelet activation

Thrombin

Thrombin changes fibrinogen to fibrin

Activates factor V

Thrombin is essential in platelet morphological
changes to form primary plug

- Thrombin stimulates platelets to release ADP
& thromboxane A2; both stimulate further
platelets aggregation




* use this mind map for revision not studying cuz not all the info
included!

Activation Blood Coagulation ———— i » Hemophilia: i
o _ . . : : | — 1 bleeding tendency. i
* Intrinsic Pathway: all clotting factors present in the blood | | I _  X-linkeddisease. :
*  Extrinsic Pathway: triggered by tissue factor | _ _ . L —  Affects males. |
Common P y . Excessive bleeding can r_esultfrom. i | —  85% due to FVIIl deficiency !
/ | Platel f : _deﬂmencyln_numbe_r | : (hemophilia A), and 15% due i
: (thrombocytopenia) or defect infunction. ;| to FIX deficiency (hemophilia |
Intrinsic Pathway Extrinsic pathway > I mmm ﬂm. I | B) :
Contactactivation [ Deficiency in coagulation b Vitamin K deficien liver '
ar sxqa J i factors (e.g. hemophilia) | | disease: '
X1 —>XIa Tissue facton L Vitamin Kdeficiency. | —  Almost all coagulation factors
IX > IXa . 1 VII, Ca | are synthesized in the liver. '
x i\;(]::[: Ca,P X < x 1 Clotting Fibrinolysis : — Prothrombin, FV”, F|X, & FX |
Xa ' require vitamin K fortheir i
lv,ca, p* ! synthesis. |
Prothrombin (II) aThrDrribin (I1a) e e e e e e e e e e e e i
Fibrinogen (I) — Fibrin (soluble) Thrembestt Haemormage
1 XI11, Ca
insoluble fibrin |

P* = phospholipid from platelets

Platelet haemostatic plug

é

formation L
o
("]
o
> aQa
00 -§ 5 *Plasmin is present in the blood in inactive form
O« .
£ . 80 @ > Plasminogen
£ 0 o . . .
. = § 0 S s *Plasmin is activated by tissue plasminogen
Q [0} [} _O . .
= 05 o ‘E"g | activators (t-PA) in blood.
D = = - . :
t 2 L%‘ o 8 9 ‘,F — *Plasmin digest intra & extra vascular deposit of
o o I - .
Sg2 ¥5%9w 5 0 " Fibrin > fibrin degradation products (FDP)
= = B2 B
58° =286E 8 T ¢ "
—~ & [e) c X 7] -
Y o s+ Y o > n
\ s v, Loc9 U 2 i
| Y | I \/ | N _8 § :%5 §f = é f_g 9 4 > Plasmin is controlled by:
= 1 \wa 5 e o = o I i . . e
: esse WE\I/ : -2 &= << - S T& g 2 B - Plasminogen Activator Inhibitor (PAI)
. 2- Platelet ! 9o C548 = ; AT : N .
(VA coo® QK% 0 [ - - Antiplasmin from the liver
o b8 feBE BEga |l E 1 L R emnmdeie
| 3- Blood coagulation \ | Cg 22Rf £= 89|13 HI : * ses: _
} ' 4- Fibrinolyti ! ¥ O 5, 95 % § u>_<'u>_<' : |5 Y Tissue Plasminogen Activator (t-PA) used to
- v 2 . . .
! ibrinolytic system : T V' H activate plasminogen to dissolve coronary clots
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