


National university Sudan
Faculty of Medical Laboratory Sciences
Advanced Hematology MLS ςHEMA-324 

U .Saadia Osman Jameel 
Hematology Department

0121096617
Lecture(27)



üIntroduction .

üCoagulation factors 

üClassification of coagulation factors.

üCoagulation pathways.

üRegulation of coagulation.



ÁVasoconstriction and PLT plug formation are early,

important steps in haemostasis.

ÁFurther maintenance of haemostasis, however,

requires the formation of fibrin clots via blood

coagulation.

ÁThe clots, insoluble networks of fibrin, serve to

solidify the PLT plug.

ÁBlood coagulation is the end result of complex

sequential reactions involving trace plasma proteins

called coagulation factors .
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üCoagulation of blood occurs through a series of 

reactions due to the activation of group of 

substances.

üSubstances necessary for clotting are called 

clotting factors.

üThirteen clotting factors are identified .



Factor Nomenclature

üEach factor was assigned a Roman numerical letter by

International Committee in Nomenclature of Blood

Coagulation Factors in the order of its discovery, not its

place in the reaction sequence.

üThey are percent as inactive forms and numerated as

I -XIII .

üIn case of the active forms (a) is added as a suffix to

the numerical roman letter(VIII VIIIa ).



ÁZymogene

They are usually inactive precursors of an enzyme

Inactive factors (Except : V,VIII and XIII) .

ÁSerine protease

They are enzymes that cleave peptide

bonds in proteins, in which serine serves as

the active site .

Coagulation factors 







Classification of Coagulation 
Factors

Based on functional or structural properties

Physical groupings
ÁProthrombin

ÁFibrinogen

ÁContact

Functional Groupings
ÁSubstrate

ÁCofactors

ÁEnzyme



Physical Groupings



Prothrombin Group

üII, VII, IX, X

üProtein C, Protein S, Protein Z

üVitamin K dependent

üSynthesized in liver

üSmall mw (50,000 -100,000)

üContain a domain that is critical for calcium binding

üHeat stable

üInhibited by warfarin



Fibrinogen group

üI, V, VIII, XIII

üThrombin acts on all these factors

üSynthesized in liver

üException: VIII:vWF which is produced by endothelial 

cells and megakaryocytes

üLarge mw (250,000 )

üALL are consumed in the clotting process, 

since they are NOT enzymes



Contact Group

üXI, XII, HMWK(HK), PK

üProduced in liver

üActivated upon contact with a negatively charged 

surface.

üCollagen         in vivo

üGlass, Kaolin        in vitro

üLarge mw (80,000 -173,000 )

üNot consumed in coagulation, found in serumPurpose: 

activate the intrinsic pathway & fibrinolytic system



Functional Groupings

üSubstrates : substance upon which enzymes act

üFactor I:fibrinogen

üCofactors : speed up  the activities of enzymes

ü(i.e) Factor V: Proaccelerin

üEnzymes

üTransglutaminase

üFactor XIIIa only

üSerine protease 

üInactive until converted to enzymes

üOnce activated, assist in reaction, but are 
not consumed or used up



Whatõs so Special About 
Vitamin K?

Where does it come from?

Green leafy vegetables, fish and liver

Gram-negative intestinal bacteria

What does it do?

Vitamin K is necessary for the carboxylation of glutamic

acid. Carboxylation is essential for binding coagulation 

factors to negatively -charged phospholipid surfaces via 

Ca++ bridges. Carboxylation reactions also reduce vitamin 

K to be recycled.



What õs so Special About Vitamin 
K?

Why do we care?

Deficiencies of Vitamin K result in the production of 

non-functional factors which can not participate in 

coagulation reactions



Coagulation pathways 

ÁIntrinsic pathway

ÁExtrinsic pathway

ÁCommonpathway .




