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Hemostasis:

Hemostatic Mechanism
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Coagulation reinforces the platelet plug with fibrin threads that act as a "molecular glue"

https://www.youtube.com/watch?v=HFNWGCx_Eu4


Clotting Factors: Clotting factors mnemonic

Fibrinogen (factor I):

Prothrombin (factor II):

→

Fibrin-stabilizing factor (XIII):

http://www.medicowesome.com/2011/11/clotting-factors-mnemonic.html
http://www.medicowesome.com/2011/11/clotting-factors-mnemonic.html


      Thrombin :

Action of thrombin on fibrinogen to form fibrin:

Thrombin: important 

● GUYTON : Action of Thrombin on Fibrinogen to Form Fibrin.

Fibrinogen is formed in the liver, and liver disease can decrease the concentration of circulating fibrinogen, as it does the concentration of 
prothrombin, pointed out earlier. Because of its large molecular size, little fibrinogen normally leaks from the blood vessels into the 
interstitial fluids, and because fibrinogen is one of the essential factors in the coagulation process, interstitial fluids ordinarily do not 
coagulate. Yet, when the permeability of the capillaries becomes pathologically increased, fibrinogen does then leak into the tissue fluids in 
sufficient quantities to allow clotting of these fluids in much the same way that plasma and whole blood can clot.Thrombin is a protein 
enzyme with weak proteolytic capabilities. It acts on fibrinogen to remove four low-molecular-weight peptides from each molecule of 
fibrinogen, forming one molecule of fibrin monomer that has the automatic capability to polymerize with other fibrin monomer molecules 
to form fibrin fibers. Therefore, many fibrin monomer molecules polymerize within seconds into long fibrin fibers that constitute the 
reticulum of the blood clot. In the early stages of polymerization, the fibrin monomer molecules are held together by weak noncovalent 
hydrogen bonding, and the newly forming fibers are not cross-linked with one another; therefore, the resultant clot is weak and can be 
broken apart with ease. But another process occurs during the next few minutes that greatly strengthens the fibrin reticulum. This involves a 
substance called fibrin-stabilizing factor that is present in normal plasma but is also released from platelets entrapped in the clot. It must 
be activated. The same thrombin that causes fibrin formation also activates the fibrin-stabilizing factor. Then this activated substance 
operates as an enzyme to cause covalent bonds between more and more of the fibrin monomer molecules, as well as multiple cross-linkages 
between adjacent fibrin fibers.



     Blood coagulation (Clot formation): in general

Intrinsic and Extrinsic Pathway * 
Read it then follow the diagrams in the next slide

Intrinsic pathway
Long pathway

Extrinsic pathway 
short pathway 
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The role of Calcium in clotting:
●
●

→
→

الدم تجلط یمنعون عشان على تحتوي أكیاس في یضعونھم انھم طریق عن الكالسیوم یشیلون الدم أكیاس في

ھالصورة من تعرفونھ منكم مطلوب اللي بس ھذا

→ →

Cell-based model :

https://www.youtube.com/watch?v=GAcAPDVD3C0


Fibrinolysis :
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خلفوه والي الفایبرن یكسر

❖ Plasmin :

Plasmin is controlled by:

Uses:
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❖ Enzymatic activation products of coagulation and fibrinolytic mechanisms 
such as :
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     Conditions that cause excessive bleeding :

Vitamin K 
Deficiency 
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Hemophilia
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Thrombocytopenia
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Antithrombin III ●
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Heparin

Endothelial 
surface factors

Fibrin fibers

Protein C ●
●
●

Protein S ●

     Natural anticoagulants:
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      Hemostatic Balance : 

Virchow Triads 1845 :

❖ Aetiological factors for thrombosis:



     Hypercoagulability:

 

Natural anticoagulants:

Fibrinolysis:

Coagulation activation markers:

Activated protein C Resistance 
(APCR):

Genotyping:

❖ Laboratory tests for hypercoagulability:

Acquired Hemostatic 
disorders:

●
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Hereditary Hemostatic 
disorders: RARE
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❖ Hypercoagulability/Prothrombotic States:



SUMMARY
❖ Hemostatic Mechanism : 

❖ Clotting factors : 

Fibrinogen (factor I):

Prothrombin (factor II):

→

Fibrin-stabilizing factor (XIII):

Thrombin



Mechanism of Blood Coagulation (GUYTON)

Extrinsic Pathway for Initiating Clotting

The extrinsic pathway for initiating the formation of prothrombin activator begins with a traumatized 
vascular wall or traumatized extravascular tissues that come in contact with the blood. This leads to the 
following steps, as shown in Figure 36-3:

1. Release of tissue factor. Traumatized tissue releases a complex of several factors called 
tissue factor or tissue thromboplastin. This factor is composed especially of phospholipids 
from the membranes of the tissue plus a lipoprotein complex that functions mainly as a 
proteolytic enzyme.

2. Activation of Factor X—role of Factor VII and tissue factor. The lipoprotein complex of 
tissue factor further complexes with blood coagulation Factor VII and, in the presence of 
calcium ions, acts enzymatically on Factor X to form activated Factor X (Xa).

3. Effect of Xa to form prothrombin activator—role of Factor V. The activated Factor X 
combines immediately with tissue phospholipids that are part of tissue factors or with 
additional phospholipids released from platelets, as well as with Factor V to form the 
complex called prothrombin activator. Within a few seconds, in the presence of calcium 
ions (Ca++), this splits prothrombin to form thrombin, and the clotting process proceeds as 
already explained. At first, the Factor V in the prothrombin activator complex is inactive, 
but once clotting begins and thrombin begins to form, the proteolytic action of thrombin 
activates Factor V. This then becomes an additional strong accelerator of prothrombin 
activation. Thus, in the final prothrombin activator complex, activated Factor X is the actual 
protease that causes splitting of prothrombin to form thrombin; activated Factor V greatly 
accelerates this protease activity, and platelet phospholipids act as a vehicle that further 
accelerates the process. Note especially the positive feedback effect of thrombin, acting 
through Factor V, to accelerate the entire process once it begins.

Figure 36-3

Intrinsic Pathway for Initiating Clotting

The second mechanism for initiating formation of prothrombin activator, and therefore for initiating 
clotting, begins with trauma to the blood or exposure of the blood to collagen from a traumatized blood 
vessel wall. Then the process continues through the series of cascading reactions shown in Figure 36-4

1. Blood trauma causes (1) activation of Factor XII and (2) release of platelet 
phospholipids.Trauma to the blood or exposure of the blood to vascular wall collagen alters 
two important clotting factors in the blood: Factor XII and the platelets. When Factor XII is 
disturbed, such as by coming into contact with collagen or with a wettable surface such as 
glass, it takes on a new molecular configuration that converts it into a proteolytic enzyme 
called “activated Factor XII.” Simultaneously, the blood trauma also damages the platelets 
because of adherence to either collagen or a wettable surface (or by damage in other ways), and 
this releases platelet phospholipids that contain the lipoprotein called plateletfactor 3, 
which also plays a role in subsequent clotting reactions.

2. Activation of Factor XI. The activated Factor XII acts enzymatically on Factor XI to activate 
this factor as well, which is the second step in the intrinsic pathway. This reaction also requires 
HMW (high-molecular-weight) kininogen and is accelerated by prekallikrein.

3. Activation of Factor IX by activated Factor XI. The activated Factor XI then acts 
enzymatically on Factor IX to activate this factor as well.

4. Activation of Factor X—role of Factor VIII. The activated Factor IX, acting in concert with 
activated Factor VIII and with the platelet phospholipids and factor 3 from the traumatized 
platelets, activates Factor X. It is clear that when either Factor VIII or platelets are in short 
supply, this step is deficient. Factor VIII is the factor that is missing in a person who has classic 
hemophilia, for which reason it is called antihemophilic factor.Platelets are the clotting factor 
that is lacking in the bleeding disease called thrombocytopenia.

5. Action of activated Factor X to form prothrombin activator—role of Factor V. This step in the 
intrinsic pathway is the same as the last step in the extrinsic pathway. That is, activated Factor 
X combines with Factor V and platelet or tissue phospholipids to form the complex called 
prothrombin activator. The prothrombin activator in turn initiates within seconds the 
cleavage of prothrombin to form thrombin, thereby setting into motion the final clotting 
process

Figure 36-4

SUMMARY
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❖ Natural anticoagulants:

❖ Abnormal conditions that cause bleeding tendency :
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عمر آل سلیمان
عبدالعزیز الحماد

عبدالرحمن السیاري
محمد أبونیان

عبدالرحمن البركھ
إبراھیم النفیسھ

محمد البشر
عمر العتیبي
حمزة الفعر

عبدالله الجعفر
عبدالله الضحیان
حسن البلادي

حسن الشماسي
محمد الفواز

محمد السحیباني
وائل العود

رواف الرواف
 عمر الشھري

اري خولة العمَّ
نجود الحیدري
 نورة الطویل
لولوة الصغیر
لجین السواط
رزان السبتي
ربى السلیمي
دیما الفارس
خولة العریني
ملاك الشریف
منیرة الحسیني
مروج الحربي
أفنان المالكي
دلال الحزیمي
 رناد القحطاني
سارة الخلیفة
فرح مندوزا
مي العقیل

نورة الخراز
 سارة الخلیفة
 نورة الخیال
رغد النفیسة

منیرة السلولي
نوف العبدالكریم 

سھا العنزي
نورة القحطاني
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