Causes of Normal Fluidity of Blood

In healthy conditions, blood does not clot inside
vessels because:
1. heparin is present in plasma.
2. clotting factors, e.g. prothrombin & fibrinogen exist in
plasma in an inactive from , or removal of some from
the circulation by the liver.

3. the blood clotting factors are also reduced to some
extent that they are used up during clotting.

4. the liberation from clotting blood of substances that
inhibit further clotting (fibrin or fibrinogen
degradation products.

5. endothelial lining of vessel is smooth no sticking of
platelets to it because both the lining & the platelets
have negative charges repelling platelets away from
lining,

6. antithrembin III: inhibits the action of thrombin as
well as 1Xa, Xa, Xla & Xl11a.

7. thrombin is bound by a specific receptor on
endothelial cells, thrombomodulin. The result of this
interaction is conversion of circulating protein C to its
active form, Ca, protein Ca in the presence of
phospholipid, Ca** & a co-factor, protein S, inactivates
factor V & VII & thus limits the generation of
thrombin. Proteins C & S require vitamin K for their
synthesis in the liver & protein Ca also enhances

fibrinolysis.

8. two other proteins, o, -macroglobulin &o,
antitrypsin, also contribute to the antithrombin effect

of plasma.
9. fibrinolytic system.
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Clot retraction

Following the coagulation of blood, the clot gradually shrinks as
serum is extruded from it. The exact mechanism of chis process
is not understood but it is believed to be initjated by the action
of thrombin on platelets. One jdea js that chrombin causes
the release of intracellularly stored calcium into the placelec
cytoplasm. This calcium chen triggers the contraction of con-
tractile proteins wichin the placelets by a process resembling che a

-
contraction of muscle. The contractile process may then cause 4
the extrusion of pscudopodia from the platelets. These stick to
the fibrin strands wichin the clot and, as they contract, the fibrin
strands are pulled together, at the same time squeezing out the
entrapped uid as serum.
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Dissolution of the clot

Once the wall of the damaged blood vessel is repaired, the blood
clot is removed by lysis. Activaced Factor XII stimulates the
production of a substance in the plasma known as Eallikrein. In
curn, kallikrein promotes the conversion of inactive plasminogen
into active plasmin, an enzyme thac digests fibrin and chus brings
about dissolution of the clot.

Various other plasminogen activators are used clinically to
promote the dissolution of clots. These include streptokinase, a sub-
stance produced naturally by certain bacteria, and an endogenous
substance called tissue plasminogen activator (TPA) which can now be
produced commercially by genetic engincering. These substances
can be injected either into the general circulation or into a specific
blood vessel that contains a clot to promote lysis of the clot.
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Fig. 25-1. The components «f the fibrinolytic enzyme system. {See text for elaboration.)
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CLASSIFICATION OF HAEMOSTATIC DEFECTS ]\

Although h the action of platelets, the clottiig' mechanism-and-the- integrity-of-t

vascular wall are all closely related in the prevention of bleeding, it is convenier

to consider that abnormalities in haemostasis arise from defects in one of thes.

three processes'.kThe commonest cause of bleeding is undoubtedly a deficienc'

of plateletsithe second commonest cause is an abnormality in the clotting

mechanism. The remaining patients do not have any demonstrable lesion of the
" “platelets or clotting mechanismand appear to be bleeding as a result of vascular

_..____abnormalitie%
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Thrombocytopenic purpura

When the platelet count is low, clot retraction 1s
deficient and there 1s poor constriction or ruptured
~vessels.Is characterized by easy bruisability and
multiple subcutaneous hemorrhages
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j Tfhromhasthenic purpura .

Purpura may also occur when the platelet coun IS
normal, and in some of these cases, the circulatine
platelets are abnormal }
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Table 13.2  Main clinical and laboratory lindings in h.umublnha A

[actor 1N deficiency (hacmophilia B, Christmas dise m.) and .von 43*
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Willebrand's dicuse. 5™ TS
A Facmophilin A Tfactor IX - Vo .-
=4 . ., deficiency Willebrand’s
: : - discase”
A Inbeshanes San-lnacd ; | ~Dc.—.'.ir.zr.:' -
. > Platelet count Normal Normal “"Normal 3
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; < g - T ,.',...._.. i
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