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الموضوع بسيط بدنا نحكي عن العوامل الي 
بتسبب التجلط والمادة بسيطة ان شاء الله 

يعني XII  هذا inactive بس 
active form هذاXIIa

factor هذا

Fibrinogen is formed in the liver, and liver disease can 
decrease the concentration of circulating fibrinogen, as 
it does the concentration of pro- thrombin, pointed out 
earlier.



















































General Mechanism of blood coagulation: Clotting 
takes place in three essential steps: (1) In response to 

rupture of the vessel or damage to the blood itself, a complex cascade of chemical cal reactions 
occurs in the blood involving more than a dozen blood coagulation factors. The net result is 
formation of a complex of activated substances collectively called prothrombin activator. (2) The 
prothrombin activator catalyzes conversion of prothrombin into thrombin. (3) The thrombin acts as 
an enzyme to convert fibrinogen into fibrin fibers that enmesh platelets, blood cells, and plasma to 
form the clot.

Let us discuss first the mechanism by which the blood clot itself is formed, beginning with 
conversion of prothrombin to thrombin; then we will come back to the initiating stages in the clotting 
process by which prothrombin activator is formed.


































It's factors swot II









































































































Role of Calcium lons in the Intrinsic and Extrinsic Pathways 
 
Except for the first two steps in the intrinsic pathway, calcium ions are required for promotion or acceleration of all the blood-
clotting reactions. Therefore, in the absence of calcium ions, blood clotting by either pathway does not occur. 
 
In the living body, the calcium ion concentration seldom falls low enough to significantly affect the kinetics of blood clotting. But, 
when blood is removed from a person, it can be prevented from clotting by reducing the calcium ion concentration below the 
threshold level for clotting, either by deionizing the calcium by causing it to react with substances such as citrate ion or by 
precipitating the calcium with substances such as oxalate ion.
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Tissue factor

الشرح تحت





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 splitsprothrombin 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
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هاي المعلومات في منها بالشرح والباقي للاستزادة 

























































































































x ̅

















































































































































































































































1





Anticoagulant for clinical use

Heparin

Commercial heparin is extracted from several different animal tissues and prepared in almost pure 
form. Injection of relatively small quantities, about 0.5 to 1 mg/kg of body weight, causes the blood-
clotting time to increase from a normal of about 6 minutes to 30 or more minutes. Furthermore, this 
change in clotting time occurs instantaneously, thereby immediately preventing or slowing further 
development of a thromboembolic condition.

The action of heparin lasts about 1.5 to 4 hours. The injected heparin is destroyed by an enzyme in 
the blood known as heparinase.





Coumarins as Anticoagulants



When a coumarin, such as warfarin, is given to a patient, the amounts of active prothrombin and 
Factors VII, IX, and X, all formed by the liver, begin to fall. Warfarin causes this effect by inhibiting 
the enzyme, vitamin K epoxide reductase complex 1 (VKOR c1). As discussed previously, this 
enzyme converts the inactive, oxidized form of vitamin K to its active, reduced form. By inhibiting 
VKOR c1, warfarin decreases the available active form of vitamin K in the tissues. When this occurs, 
the coagulation factors are no longer carboxylated and are biologically inactive. Over several days 
the body stores of the activecoagulation factors degrade and are replaced by inactive factors. 
Although the coagulation factors continue to be produced, they have greatly decreased coagulant 
activity. After administration of an effective dose of warfarin,

the coagulant activity of the blood decreases to about 50 percent of normal by the end of 12 hours 
and to about 20 percent of normal by the end of 24 hours. In other words, the coagulation process 
is not blocked immediately but must await the degradation of the active prothrombin and the other 
affected coagulation factors already present in the plasma. Normal coagulation usually returns 1 to 
3 days after discontinuing coumarin therapy.





Lysis of Blood Clots-Plasmin (slide 16)



The plasma proteins contain a euglobulin called plasminogen (or profibrinolysin) that, when 
activated, becomes a substance called plasmin (or fibrinolysin). Plasmin is a proteolytic enzyme that 
resembles trypsin, the most important proteolytic digestive enzyme of pancreatic secretion. Plasmin 
digests fibrin fibers and some other protein coagulants such as fibrinogen, Factor V, Factor VIII, 
prothrombin, and Factor XII. Therefore, whenever plasmin is formed, it can cause lysis of a clot by 
destroying many of the clotting factors, thereby sometimes even causing hypocoagulability of the 
blood.
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Bleeding Time



When a sharp-pointed knife is used to pierce the tip of the finger or lobe of the ear, bleeding 
ordinarily lasts for 1 to 6 minutes. The time depends largely on the depth of the wound and the 
degree of hyperemia in the finger or ear lobe at the time of the test. Lack of any one of several of the 
clotting factors can prolong the bleeding time, but it is especially prolonged by lack of platelets





Clotting Time



Many methods have been devised for determining blood clotting times. The one most widely used 
is to collect blood in a chemically clean glass test tube and then to tip the tube back and forth about 
every 30 seconds until the blood clotted. By this method, the normal clotting time is 6 to 10 
minutes. Procedures using multiple test tubes have also been devised for determining clotting time 
more accurately.

Unfortunately, the clotting time varies widely, depending on the method used for measuring it, so it 
is no longer used in many clinics. Instead, measurements of the clotting factors themselves are 
made, using sophisticated chemical procedures.



Prothrombin Time and International Normalized Ratio



Prothrombin time gives an indication of the concentration of prothrombin in the blood. Figure 36-5 
shows the relation of prothrombin concentration to prothrombintime. The method for determining 
prothrombin time is the following






The results obtained for prothrombin time may vary 
considerably even in the same individual if there are 
differences in activity of the tissue factor and the analytical 
system used to perform the test. Tissue factor is isolated 
from human tissues, such as placental tissue, and different 
batches may have different activity. The international 
normalized ratio (INR) was devised as a way to standardize 
measurements of prothrombin time. For each batch of tissue 
factor, the manufacturer assigns an international sensitivity 
index (ISI), which indicates the activity of the tissue factor 
with a standardized sample. The ISI usually varies between 
1.0 and 2.0. The INR is the ratio of the per- son's 
prothrombin time to a normal control sample raised to the 
power of the ISI:






The normal range for healthy person 

is 0.9 to 1.3.



Patient on warfarin therapy usually 

have an INR of 2.0 to 3.0 .















































































































































































































































































































































































































































































































































































































































































































































Decreased Prothrombin, Factor VII, Factor IX, and Factor X Caused by Vitamin K Deficiency



With few exceptions, almost all the blood-clotting factors are formed by the liver. Therefore, diseases of the 
liver such as hepatitis, cirrhosis, and acute yellow atrophy can sometimes depress the clotting system so 
greatly that the patient develops a severe tendency to bleed. Another cause of depressed formation of 
clotting factors by the liver is vitamin K deficiency. Vitamin K is an essential factor to a liver carboxylase that 
adds a carboxyl group to glutamic acid residues on five of the important clotting factors: prothrombin, Factor 
VII, Factor IX, Factor X, and protein C. In adding the carboxyl group to glutamic acid residues on the 
immature clotting factors, vitamin K is oxidized and becomes inactive. Another enzyme, vita- min K epoxide 
reductase complex 1 (VKOR c1), reduces vitamin K back to its active form.

In the absence of active vitamin K, subsequent insufficiency of these coagulation factors in the blood can 
lead to serious bleeding tendencies.

Vitamin K is continually synthesized in the intestinal tract by bacteria, so vitamin K deficiency seldom occurs 
in the normal person as a result of vitamin K absence from the diet (except in neonates before they establish 
their intestinal bacterial flora). However, in gastrointestinal disease, vitamin K deficiency often occurs as a 
result of poor absorption of fats from the gastrointestinal tract. The reason is that vitamin K is fat soluble and 
ordinarily absorbed into the blood along with the fats.

One of the most prevalent causes of vitamin K deficiency is failure of the liver to secrete bile into the 
gastrointestinal tract (which occurs either as a result of obstruction of the bile ducts or as a result of liver 
disease). Lack of bile prevents adequate fat digestion and absorption and, there- fore, depresses vitamin K 
absorption as well. Thus, liver disease often causes decreased production of prothrombin and some other 
clotting factors both because of poor vita- min K absorption and because of the diseased liver cells. Because 
of this, vitamin K is injected into surgical patients with liver disease or with obstructed bile ducts before per- 
forming the surgical procedure. Ordinarily, if vitamin K is given to a deficient patient 4 to 8 hours before the 
operation and the liver parenchymal cells are at least one-half normal in function, sufficient clotting factors 
will be produced to prevent excessive bleeding during the operation.



Hemophilia

Hemophilia is a bleeding disease that occurs almost exclusively in males. In 85 percent of cases, it is caused 
by an abnormality or deficiency of Factor VIII; this type of hemophilia is called hemophilia A or classic 
hemophilia. About 1 of every 10,000 males in the United States has classic hemophilia. In the other 15 
percent of hemophilia patients, the bleeding tendency is caused by deficiency of Factor IX. Both of these 
factors are transmitted genetically by way of the female chromosome. Therefore, almost never will a woman 
have hemophilia because at least one of her two X chromosomes will have the appropriate genes. If one of 
her X chromosomes is deficient, she will be a hemophilia carrier, transmitting the disease to half of her male 
offspring and transmitting the carrier state to half of her female offspring.



The bleeding trait in hemophilia can have various degrees of severity, depending on the character of the 
genetic deficiency. Bleeding usually does not occur except after trauma, but in some patients, the degree of 
trauma required to cause severe and prolonged bleeding may be so mild that it is hardly noticeable. For 
instance, bleeding can often last for days after extraction of a tooth.

Factor VIII has two active components, a large component with a molecular weight in the millions and a 
smaller component with a molecular weight of about 230,000. The smaller component is most important in 
the intrinsic pathway for clotting, and it is deficiency of this part of Factor VIII that causes classic hemophilia. 
Another bleeding disease with somewhat different characteristics, called von Willebrand's disease, results 
from loss of the large component.



When a person with classic hemophilia experiences severe prolonged bleeding, almost the only therapy that 
is truly effective is injection of purified Factor VIII. The cost of Factor VIII is high, because it is gathered from 
human blood and only in extremely small quantities. However, increasing production and use of recombinant 
Factor VIII will make this treatment available to more patients with classic hemophilia.


































































































































































































































Disseminated Intravascular Coagulation (DIC)



Occasionally the clotting mechanism becomes activated in widespread areas of the circulation, 
giving rise to the condition called disseminated intravascular coagulation. This often results from the 
presence of large amounts of traumatized or dying tissue in the body that releases great quantities 
of tissue factor into the blood. Frequently, the clots are small but numerous, and they plug a large 
share of the small peripheral blood vessels. This occurs especially in patients with widespread 
septicemia, in which either circulating bacteria or bacterial toxins-especially endotoxins-activate the 
clotting mechanisms. Plugging of small peripheral vessels greatly diminishes delivery of oxygen and 
other nutrients to the tissues-a situation that leads to or exacerbates circulatory shock. It is partly 
for this reason that septicemic shock is lethal in 85 percent or more of patients.



A peculiar effect of disseminated intravascular coagulation is that the patient on occasion begins to 
bleed. The reason for this is that so many of the clotting factors are removed by the widespread 
clotting that too few procoagulants remain to allow normal hemostasis of the remaining blood.









Positive Feedback of Clot Formation



Once a blood clot has started to develop, it normally extends within minutes into the surrounding 
blood. That is, the clot itself initiates a positive feedback to promote more clotting. One of the most 
important causes of this is the fact that the proteolytic action of thrombin allows it to act on many of 
the other blood-clotting factors in addition to fibrinogen. For instance, thrombin has a direct 
proteolytic effect on prothrombin itself, tending to convert this into still more thrombin, and it acts 
on some of the blood- clotting factors responsible for formation of prothrombin activator. (These 
effects, discussed in subsequent para- graphs, include acceleration of the actions of Factors VIII, IX, 
X, XI, and XII and aggregation of platelets.) Once a critical amount of thrombin is formed, a positive 
feedback develops that causes still more blood clotting and more and more thrombin to be formed; 
thus, the blood clot continues to grow until blood leakage ceases.



















































Quiz time

Q1: Which of the following is NOT one of the four major physiologic events of hemostasis?

 A. Fibrinolysis

 B. Vasodilatation 

 C. Platelet plug formation  

D. Fibrin production



Q2: Which is required for platelet adherence to injured endothelium?

 A. Thromboxane A2

 B. Glycoprotein (GP) IIb/IlIa 

 C. Adenosine diphosphate (ADP) 

 D. Von Willebrand factor (vWF)



Q3: Which of the following clotting factors is the first factor common to both intrinsic and extrinsic 
pathways?

 A. Factor I (fibrinogen)

 B. Factor IX (Christmas factor) 

 C. Factor X (Stuart-Prower factor) 

 D. Factor XI (plasma thromboplasma antecedent)

 

Q4: Which congenital factor deficiency is associated with delayed bleeding after initial hemostasis?

 A. Factor VII

 B. Factor IX 

 C. Factor XI 

 D. Factor XIII














Q5: All of the following are true about thrombin functions except?

A. Activate factor I .

B. Accelerates the actions of factors IX,X and Xll

C. Accelerates the formation of more Thrombin from prothrombin

D. Accelerates Platelet aggregation and fusion

E. Activates the other factors V,VII and XIII






Answers: 


B
1.
D
2.
C
3.
D
4.
B
5.
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