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INTRODUCTION
ANy
AIM OF THE WORK

£ . o
Most workers who are interested In thrombotic lesions

ray

v} the heart accept that. in the aetliology of corcnarv
heart ciseage. there are two 2lemMents of great impertance.

atherozgenesls and thrombogenesis.,

So far, *most of epidemiological and aetiological
researches on 1ischaemic heart diseases hag mainly dealt
with conventicnal rigk factors such as atherogensesis, but
srudi~g  on hasmostatic s¥stem have been insuficient to
clarify the oroblem./ In most  cases of myvocardial
infarcrtion. rapidly pragressing coronary athereosclerosis Is
the under:v¥ing disease. Haemostatic functicn has aen
mpilcated in  atherogenesis as well as in thromboembolic

disordgers /s

Erapwise digcriminant analy¥sis indicarted that
consentration of fibrinogen, Von Wiliebrand factor and
inhibitor of plasminogen activator were high in those
pétients “Willhemsen et al, 1984 and fdamsten et al, 1986 .
Also increased level of factor VII[ was found to be
asscolated with increased risk for ischaemic heart diseases
“Meacle =t al, 1985 . At :the same time. low level of
antithronkin 7! have hean reported in the acute as wei:r as
in the iacovery vhase atter mveocardial ilnfarction and in

PA-'ents with angina pecioris “Sixma, 1980 .



Therefore. it was found useful to teview function of
lood coagulation and fibrinolysis 1n patients with

ischaemic heart diseases /s
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MECHANISM OF
NORMAL HAEMOSESTASIS

Haemostasis isg the combined effect of wvarious
mechanism invelved in the prevention of spontanecus
haemorrhage and in i1he arrest of escape of bhlood fraom

injured vessels.

The mechanism of haemostasis comprises the function of
four components: vessels, platelets, coagulation system and
fibrinclsrtic s¥vstem. ali four components must he

functiagning correctly if haemostasis is to be normal.

ROLE OF BLOOD VESSELS IN HAEMOSTASIS

Traumatic vascular injury causes bleeding with
subsequent contraction of the vessels involwved. This
contraction ts prebably a reflex action and due to

serotonin release. It is of great importance for immediate
Naemcstasis. The contraction 1is only temporary, but
nermally lasts long enough for a plug to form and seal the

defect in the vessel.

The escaping biocod comes 1n contact with the damaged
vessel wall and the subendothelial collagen which initiates
the processes of platelet adheslon, platelet aggregation

ancd blood coagulation.

The subendothelial c¢ollagen also activate factor X111



which starts bkoth coagulation and fibrinclyvsis.

Yoreover ., the wvascular endothelial cell secretes Van
Willebrand's factor [F ¥ill - VW which mediates platelet

adhesion and helps in clot formation.

Recently, the wvascular endothelium has been shown to
participate actively 1in inhibiting clot formation 5o that
clot is limited to the injured site and not propagated to
ccclude the vessel and block the blood flow. Both
enodthelial cell sur face and intracellular factors

contribute to this regulation _Esmon et al,., 1982°.

Twe distinct anticoagulant mechanism are triggered by
contact with the cell surface. One involwves cell surface
heparin like molecules that can function to accelerate the
inactivation of coagulation proteases by antithrombin III
"Busch et al. 1982.. The other involves thrombomodulin, a
“htombin binding pratein that lchanges the specific
prrocoagulant effect of thrombin to an anticoagulant effect.
hy decreasing the ability of thrombin to catalyse clot
formation [Esmon et al, 19821, and at the same time
converting thrombin into a potent protein C activator
_Esmon and Owen, 19%81.. Protein C then functions as an
anticeoagulant by inactivating factor Va and VIIIa EWalRef

et al. 1979: Fulcher et al, 1983
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Intracellular companants also centribute to  the
vascular regulation of the clottlng process. Prostacrclin
"Moncada et al, i976.. an inhibitor of platelet activation.
and plasmincegen activator “Sakata et al, 19837 are both

gynthesized and reieased from endothelium.
Thus the endothelial cell contributes to the control of
clotting mechanism, platelet activation and clot

dissolution.

ROLE OF PLATELETS IM HAEMOSTASIS

in mammals the major function of platelets is
haemostasis _Mac Farlane, 1970.. This 1is achieved by

forming a platelet plug and promoting thrombin production.

The balance between the vascular, coagulation factor.

platelet and fibrinolvtic s¥stem is shown in fig. _I._.

The interaction betwean platelets, plasma factor and
vessel wall in orger to Keep normal haemostasis is
demonstrated in fig. _2_.

Tnls includes: vascular injury results first in
adhesion of platelets to the vessel wall. This fg followed
by  the transformation of neormal discoicd platelets into
spheres with small cvtoplasmic protrusions and the

formation of platelet agpgregates. Adherent and aggregated

platelets release stored ADP. Simultaneously, activated



Haenkwylasds

l | N

P|Jt&'|t‘| Fstenn Vasrular SNHH Fnaqulahun 'S'fﬁtem

——— e ——— PP saaww

Inpul el B:.r:.nd Vessel Tissus
,.. Fhramioplastin
.-uLu-.. i
Collagen -« : I N T LT Exlringic
t Clotting ™ 7" Clatling
L
| 1.
I 3
PlalPIP_I Jt Thrombin
Agyregaticn | :
1 ;
1 B
Vasocoistciction
,
Platelet lI ibrin
Clump l .
pooa

Fitrin-Platelel Mug

|

Minringlyiic System

Fig. (1) : Haemostasis and the balance between the wvascular,

coagulation factor, platelet and fibrinolytic
systems., (Roger & Robert 1984).



platelets synthetize prostaglandin and thromboxanes which
mediate the rglease reaction and may induce aggregation
directly. Activation of platelet factor IIIl and initiation
of blood coagulation then follow. leading to consclidation
of platelet plug by fibrin. Subsequentiy, the phenomencon of

clof retraction 1s seen .Wintrob, 198t}

PLATELET ADHESION:

The initial event in formation of a platelet plug is
the rtransformaticon of platelets frem a non adhesive to an
adhesive state. Plasma contains several proteins that
adhere to platelets, Including fibrinogen, fibronectin and
Von Willebrand factor _VWF_; platelets contain these 3
adhesive proteins plus thrembespondin packaged in theilr
& pranules _Jandl. 13§7.. The storage site for platelet
fibrinogen, fibronectin, VWF and thrombosponcdin is the

of zranule.

aAll 4 of zranule adlhesives are discharzed

simultaneously in response to thrombin.

Thrombospondin i1s released from o granule and expressed
on platelet surfaces upon thrombin stimulation [Phillips et
al. 1950; Margossian et al, 1951.: the membrane site to
which thrombin binds in the glycocalicin peorticn of
platelet GPIb at a site remote from the polnt of ristocetin
cdependent VWF hindineg "Takamatsu et al, 1986 .
Thrombospondin  is the endogenous lectin of stimulated

platelets: it locks onto fibrinogen. collagen, and



fibronectin; in the gresence of heparin it forms
trimolecular comglexes with histidine-rich glycoprotein and
plasminocgen _Jaffe et E&’ 1982 Leung, 1954; Leung et al,
1954 Silverstein et al, 1985.. When stimulated hv
thrombin, platelet reiease thrombospondin and fibrinceen,
which then c¢elecalize 1nto a mactomolecular comﬁlex with
GPIlb - IIla on tha activated membrane surface _Asch et al.
19585 Lawler, 1986 . Thrombospondin promotes bonding of
vnlike malecules and adhesion of wunlike <cells and
facilitates the deposition of fibrin “Silverstein er al,
15847 . Platelet adherence t9o Subendothalial matrix at
rh¥siologic shear rates requires VWF, platelet receptors
for VWF, thrombospondin and calcium. Adherence to insoluble
collagen fibrils reauires no cofactocrs but may be expedited
b¥ platelet membrane receptors for specific collagen types

Chiang and ¥ang, 1952; Fauvel et al. 1%83: Stemerman et

al. 19841,

PLATELET AGGREGATIOQN:

After adhesion of the bottom larers of platelets to the
injured wvessel wall, the hemostatic plug enlarges by

aggregation of platelets 1to each other.

There are many agents that induce platelets to
aggregate together. These include adenosine dlphosphate
"ADP ., adrenaline, noradrenaline, seroteonin, thromboxane
A2, thrombin and a platelet activating factor. A4ll these

agants agEregate platelets directly. Fikrillar collagen
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also induce platelets to aggregate, this aggregation 1s

incdirect and mediated by thromboxane A2 that is synthesized

arnedd the ADP that is rteleased from platelets _Lewis and

Primary platelet aggregation is an immediate
consequence of platelet stimulation and can ke induced by
LDP, thrombin., or epinephrine. Following exposure to low
concentration 1 ~m! of ADP the response ls reversible,
self-iimited., and unassociated with platelet secretlaon or

generation of prostaglandins _Shattil and Bennett, 19517,

The secondary aggregaticn that may follow primary
agegrepation is caused by the platelet granular "release
reaction™ in which piatelets are stimulated to secrete ADP

and arachidonic acid, metabolites of the laiter are potent

aggregators _ltandl, 1987:. Free ADP released
in micromolar concentrations Trom damaged
endothelium or other tissues, or secreted by

previously stimulated platelets., induces aggregation by
reacting with ADP receptors on the externally oriented
membrane [Colman, 1986; Figures et al. 1986.. ADP mav bind
to al least 2 and possibly 3 different functional sitesg: |
involved in inhibition of adenyl cyclase; another involved
in shape <change TAdler and Handin, 197%_, and a third

responsible for exposing Lhe fibrinogen receptor.



