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ABSTRACT

A study of platelec aggregation and MDA production
after an oral dose of 300mg asgpirin indicated that
partial recovery of platelet function occurred when
approximately cone third of the c¢irculating platelets
had been replaced by new (uninhibited) platelets.

I? vitro studies on mixtures of normal and aspirin
inhibited platelets indicated partial restoration of

platelet aggregation and thromboxane B_ production

2
with as little as 10% of normal platglets in some
subjects. Restoration of full function required a
higher proportion of normal platelets. There was
considerable variation between subijects. These data
suggest that complete suppression of platelet functions

in all normal subijects requires daily administration of

the drug.

Despite the hyperaggregability of platelets in Familial
Hypercholesterolaemia, 150 mg aspirin was shown to
inhibit platelet aggregation to the same extent as

occurs in normals.

Theoretical considerations suqggest that an ideal dose
of aspirin would be one that inhibits platelet
aggregation without affecting prostacyclin production

by vascular endothelium and thus causing a shift in the
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TXAZ:PGI2 balance. A dose of 40mg may be too high
since daily doses may be cumu’ “ive and suppress both
PGIZ and TXAZ. Although daily doses of 20mg

aspirin inhibits thromboxane production with no effect
on vascular prostacyeclin this dose does not adeqguately
inﬁibit platelet aggregation. Therefore when

monitoring threshold doses for low dose aspirin,

platelet aggregation tests seem to be mandatory.

The concept of a low duse of aspirin._.that would
discriminate between the inhibitory effects on
platelets and on the endothelium, although attractive,

may well be illusory.

Dievary manipulation of platelet fatty acids, which is
an attractive alternative to pharmacological
suppression of platelet function, revealed the
following: aAfter daily ingestion of 300~400g sardines,
pilchards, herring and/or kabeljou which supplied l-4g
EPA and elimination of AA containing foods -~ the ratio
of eicosapentaenoic EPA to arvachidonic acid (AA) in

the platelet increased. This was accompanied by a
decreasge in platelet aggregation to ADP, epinephrine,
collagen and a dscrease in thromboxane Bz
production. Serum and HDL cholesterol levels fell
significantly but LDL and triglyceride values did not

change., Elimination of dietary AA without addition of
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EPA did not inhibit platelet agqregation or thromboxane
production., Changes in platelet function were

therefore atrributed to the increase in dietary EPA.

Dietary supplementation with 1,8g MaxEPA showed no
raduction in platelet aygregation responses despite an
increase in placelet EPA. Bleeding times wvere
prolonged In the absence of any change in platelet
function, Ssrum HDL cholesterol was increansed and
triglycerides reduced. These findings suggest that the
machanisw by which EPA~rich fish oil donfluences primary
hasmostasia requires re-~evaluation. This atudy remains
compatible with the propoaition that dietary fish or
Ciabh ofl delays prisacy haemoscasiy ﬁna influences
gerum lipids, and way decrease the lncidence of
&rn&fﬁal throsbosis in the human population. The

mgchanige of this effect has not yet deen determined,
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EPA did not inhibit platelet aggreqgation or thromboxane
production. Changesa in platelet functlion were

therefore attributed to the incvrease in dietary EPA.
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1. GENERAL INTRODUCTION

1.1. The role of platelets in haemostasis and thrombosis

Under normal circumstances, the platelet circulates in the
blood for approximately 10 days as a disc shaped cell that
is non-adherent to other platelets, cellular elements, or
the vascular endothelium (Triplett, 1978; White, 1983).
Johnson et al.,(1967), defined haemocstasis as the arrest
of bleeding from a breach in the wall cf a blood vessel,
and it required simultaneously the presence of adcjuate
numbers of normal, circulating platelets and a normally
functioniny coagulation system. The reaction of the
platelet to a damaged vessel wall is similar whether the
damage is traumatic or a result of the atherosclerotic
prcceﬁé {(Philp, 198l1). When there is endothelial damage,
platelets rapidly adhere to the exposed subendothelial
surface (Preston and Greaves, 1985). In most of the
studies in normal animals, there has been little evidence
of thrombus formation on the subendothelium of larye
arteries in areas of undisturbed flow (Mustavrd et al..
1985). 1Instead, the subendothelium becomes covered with a
carpet of platelets with some platelet agyregates in a few
areas guch as at vessel orifices and branches (Groves

et al., 1979). Adherion of platelets to the
subendothelium appears to be largely independent of blood
coagulation since the formation of the platelet carpet is

not significantly inhibited by heparin at concentrations
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that inhibit the coagulation process (Groves et al.,1982).

When the endothelium is removed from areas where blood
flow is disturbed platelet aggregates and platelet-fibrin
thrombi form on the subendothelium of apparently normal
blood vessels (Mustard et al., 1985). The extent of
thrombus formation is probably the result of a balance
between the factors causing thrombus formation and those
causing dissolution. The patterns of blood flow obviously
affect platelet accumulation: for example, platelets
,accumulate in vortices. The force of bleood flow may also
disrupt thrombi (Mustard et al., 1985). There have been
very few detailed studies of the interaction of the
various factors that lead to the formation of thrombi.
Occlusive thrombi ravely form unless blood flow is
considerably disturbed and the vessel is narrowed, as at a

stenosis (Polts et al., 19582).

The roles of plasma proteins in platelet adherence to the
subendothelium are of considerable interest. The
observations c¢ancerning fibronectin are confusing. From
some studles it has been suggested to be the receptor for
collagen on platelets (Bensusan et al., 1978) or to
promote platelet interaction with collagen (Grinell

et al., 1979). 1In other studies, fibronectin has not been
found necessary (Sochynsky et al.,, 1980) and in some
experiments, preincubtion of fibronectin with collagen has

been reported to inhibit platelet interaction with
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collagen (Bensusan et al., 1978). Following adhesion, the
platelets undergo a secretory process, during which
substances found in the alpha granules and dense bodies
(ADP, serotonin, beta-thromboglobulin, platelet factor 4)
are secreted from the cell. 'his is known as the release
reaction (Grette, 1962). Thus, exposure of
sub-endothelial structures results in adhesion of
platelets,;, release of their granular constituents,
aggregation, and the interweaving of the platelet
haemostatic plug with fibrin filaments and the arrest of

bleeding (Philp, 1981)

1.1.1. Pplatelet adhesion and shape change

Upon adherence to the sub-endothelium;,; dramatic
morphological changes occur in platelets, and these are
similar to platelet responges which can be induced in
vitro by connective tissue particles, tumor cells,
bacteria, or purified collagen. Dendritic pseudopodia are
thrown out by the adhering platelets, multivesicular
membranous sacs appeu~ in the terminal bulb of the
pgseudopodia, and these become swollen, eventually
rupturing and releasing their contents to the surrounding
madium It has been postulated that this represents the
physical manifestation of the release reaction (Warren and
Vales; 1972). The initial adhesion is followed quickly
by a change from the circulating, discoid shape of the

platelet to a spiny spherical configuration and the
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centralization of granular «onstituents (Scarborough

l.1.2. Pplatelet aggregation

Platelet to platelet aggregation follows platelet
adhesion. Platelet aggregation can be measured
turbidometrically with a platelet aggregometer (Born,
1962). The aggregometer is basically a photo optical
instrument that is connected to a strip recording chart.
A cuvette of platelet rich plasma is placed in the path of
a beam of light and is stirred, so that the diffuse cloud
of tiny platelets gcatters the light and prevents much of
it from reaching a photocell on the other side of the
transparent tube. The transmittance of light relative to
a platelet poor blank, is recorded. When an aggregating
agent is added, the piatelets clump together, allowing
more light to pass through the suspension. A tracing of
the amount of light reaching the photocell provides a
continuous record of the course of platelet aggregation.
Aggregation agents such as ADP, thrombin, collagen,
epinephrine and arachidonic acid induce platelet

aggregation.

1.1.2.1. ADP induced aggregati.on

ADP may be derived from endothelial cells (Born, 19&5)
erythrocytes (Gaarder et al., 1961) or platelets (Harms,

1978). In 1962, Born reported that of 22 nucleotides
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tested, only ADP and deoxyadenosine diphosphate induced
the aggregation of platelets, and that adenosine

monophosphate (AMP), ATP and adenosine were capable of
inhibiting ADP~induced aggregacion. The aggregation of

platelets by ADP was; moreover, concentration dependent.

A biphasgic aggregation response, that is, a primary aad
secondary wave of aggregation, is induced by low
concentrations of ADP. At very low levels only a }rimary
wave will be observed, followed by disaggregation. At
high concentrations a single broad wave will occur (Born,
1962). 1In 1964, Cross et al., suggested that ADP might be
involved in platelet aggregation induced by a variety of
stimuli. They showed that adenosine inhibited platelet
aggregation induced not only by ADP but also by
adrenaline, noradrenaline, serotonin, and thrombin,
Gaarder and Laland (1964), demonstrated that ADP was not
taken up inte cell cytoplasm but appeared rather to be
asgociated loosely with the platelet rambrane, and
suggested the existence of a membrane receptor for ADP.
Hampton and Mitchell (1966) using ADP induced changes in
the electrophcoretic mobility of platelets, estimated
binding sites at ©,85 x l05 per platelet. Lips and

Sixma /1977) studied the uptake of 14

C ADP by isolated
human platelet membranes and found both high and low
affinity binding sites. The former was calcium dependeat

but not temperature dependent, and had an optimum pH of
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tegted, only ADP and deoxyadenosine diphosphate induced
the aggregation of platelets, and that adenosine

monophosphate (AMP), ATP and adenosine were capable of
inhibiting ADP~induced ayggregation. The aggregation of

platelets by ADP was, moreover, concentration dependent.

A biphasic aggregation response, that is, a primary and
secondary wave of aggregation, is induced by low
concentrations of ADP. At very low levels only a primary
wave will be observed, followed by diasggreqation. At
high concentrations & single broad wave will ocetur (Born,
1962). Ir 1964, Cross gt al., suggambtoed that ADP might be
involved in platelet aggregation indused by a variety of
stimuli. They showed that adenosine innibitnd platelet
aggregation induced not only by aDP but alzy by
adrenaline, noradrenaline, serotonin, and Zhrombin,
Gaarder and Laland (1964), demonstrated that ADE was uot
taken up into cell cytoplasm but appeared rather to be
agsociated loosely with the platelet membrane, and
suggested the existence of a membrane redeptor for ADP.
Hampton and Mitchell (1966) using ADP induced changes in
the electrophoretic mobility of platelets, estimated
binding sites at 0,85 x 105 per platelet. Lips and

Sixma (1977) studied the uptake of 14

C ADP by isolated
human platelet membranes and found both high and low
affinity binding sitea. 7The former was caleium dependent

but not temperature depr .dent, and had an optimum pH of
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7.3. Born and Cross (1964) have reported a requirement

oo Mg”"+ and the presence of

for extra-cellular Ca
guch divalent cations has been claimed as an essential
requirement for human platelet aggregation

(riuscher ;1985) .

1.1.2.2 Thrombin induced aggreqation

Thrombin~induced platelet aggregation and sec¢retion
involves the participation of specific binding sites on
the platelet wembrane, (Phillips and Agin, 1974). The
process appears to be pH dependent but energy independsnt
(Hattey and Binger, 1979) and inducers a permanent
alteration in membrane configuration (Subbarao and Kakkar,
1979). ©%he arachldonic acid metabolic pathway does not
appear to play an essential role (Leband and Simons,
1979). Kinlough-Rathbone et al., (1977) suggested that
thrombin was capable of inducing aggregation by different
mechanismse, with low concentrations lnvolving ADP release
and the participation of the arachidonic acid pathway and
highet concentrations utilizing another system, possibly
involving internal shifts of ionic calecium., Fujimura

et al., (1980) specuinted that thrombin binds to the
platelet surface membrane glycoprotein (GP)1l and
hydrolyzes GPV specifically, and that the hydrolyzed GPV
might act as a signal to induce the platelet release

reaction.
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1.1.2.3. Collagen induced aggregation

Platelet activation and release induced by collagen is a
complex process which appears to involve more than one
mechaniam. It has been suggested by Huzoor-Akbar and
ardlie (l1976) that one mechanism involves a direct effect
on platelets and the other is mediated via thrombin.
Kinlough~Rathbone et al., (1977), showed that collagen
could aggregate platelets which had been previously
degranulated by thrombin, and in a medium which contained
creatine phosphate/creatine phosphokinase which converts
available ADP to ATP. This aggregation was inhibited by
aspirin and indomethacin, indicating that in the absence
of extracellu..r AULP, collagen aggregation can be mediated
through thn arschideric acid pathway. Recently using
suspendec nhiatelats pretreated with pyridoxal 5'~phosphate
(bioleglica. i =«ilve coenzyme form of pyridoxine or

vita dp ”6 wilvh rewets with free amino groups) and

Naﬁﬂﬂ; ¥righoowurthi and Kakkar (1985), have suggested
that gollagen induced aggregation may also be via the same
mechanism/receptor as that used by ADP, but platelet
adhesion seems to involve a diatinct '..chanism/receptor
that is not affected by Pyridoxal 5'-phosphate. Thug,
“ree amino groups on the platelet membrane may be involved
in the induction of platelet aggregation by collagen, but
not platelet adhesion to collagen. Collagen induces only
a single wave of aggregation; which corresponds to the

release reaction of platelets. This is characterized by a
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lag period before aggregation begins (Wilner et al.,1968).

l1.1.2.4. Epinephrine induced aggregation

Epinephrine produces a biphasic pattern of aggregation
(MacMillan, 1966: O'Brien, 1966); with the release of
granular constituents. Epinephrine has been reported by
some investigators to induce the uptake of calcium by
platelets (Owen et al,, 1980; Owen and LeBreton 1980).
In contrast, others have been unable to demonstrate an

effect of epinephrine on calcium uptake {Brass and

Shattil, 1982: Clare and Scrutton, 1984; Lalau Keraly et

al., 1985) except in circumstances in which the release
reaction cccurs (Clare and Scrutton, 1984). The uptake of
epinephrine by the platelet appears to involve an
adrenerglc receptor since the effect on platelets can be
blocked by o -adrenerglic blocking drugs such as
phentolamine (Oppenhaim and Youdin 1979; Lalau Keraly
et al., 1985). However inhibition of the B-receptor
potentiates the action of epinephrine in inducing
aggregation of platelets that are refractory to ADP (Kerry
and Serutton, 1983; Lalau Keraly et al ., 1985) and
supports the view that the effect of ephinephrine is
probably dependent upon the balance of & and p receptor
stimulation {Kerry and Scrutton 1983). 1In view of the
actions of epinephrine on the adenylate cyclase gystem (X
receptor agonist inhibit adenylate cyclase; B receptor

agonists stimulate it, Scrutton and Wallis, 198Ll) it may
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be that at least part of the action of epinephrine is
mediated through adenylate cyclase, The report by Figures
et al., (1984) that epinephrine increases the binding of
ADP to platelets, indicates that this has to be considered
as another pathway by which epinephrine may exert its

effect on platelets.

1.1.2.5. Arachidonic acid induced aggregation

Arachidonic acid (AA) is a free farry acid that induces
both platelet aggregation and prostaglandin synthesis. AA
is one of the major fatty acids in human platelets. It is
present in both intracellular granules anrd in membrane
compartments, mainly esterified to the phospholipid
fraction; and is the precursor of thromboxanes and hydroxy
fatty aclds (Marcus, 1982). Arachidonate cannot be
transformed unless it is hydrolyzed from phospholipid and
made avallaole in free form (Marcus, 1978). Recent
evidence indicates that AA is liberated from platelet
phospholiplds by a dual mechanism. The first involves the
combined action of a phosphatidyl inositol-specific
phospholipase ¢ (Rittenhouse-Simmons; 1979), followed by a
diglyceride lipase (Bell et al., 1979), thereby yielding
free AA. In addition there appears to be a phogpholipase
A2 type of activity liberating AA from phosphatidyl
ethanolamine (Broekman et al., 1980). Recent evidence
indicates that phosphatidyl inositol may be the major

source of AA in the platelet (Rittenhouse-Simmons, 1939;
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Guichardant and Lagarde, 1980; Broekman et al., 1980).
When arachidonic acid is added to platelet rich plasma the
phospholipase step is by passed and cyclooxygenase is
activated directly. A normal shape change and full
aggregation response ensue., The arachidonate is
transformed to Thromboxane Ay (TXAZ), which may

directly mobilize calcium which then inhibits adenylate
cyclase and platelet cyclic AMP levels fall. 1In addition
ADP and serotonin are released from platelet dense
granules. TXAa is also released and together with ADP
serves to 'recruit' other platelets, ie. the released

ADP and TXA aggregate other platelets in the

zi
surrounding medium (Silver et al., 1973: Marcus 1979).

1.1.3. pPlatelet secretion or release

The sucretory process or release reaction was first
described by Grette (1962) and is the selective extrusion
of stored platelet constituenta. It is essentially a
process of exocytosis and resembles the secretory
mechanisms of endocrine cells {Hovig, 1962). Day and
Holmsen (1971) termed the release of the constituents of
dense granules Release I, and that of both dense and «
granules Release II  The release of ~granules does not

occur in the absence of dense body release.

Dense granules or dense bodies have been shown to contain

adenine nucleotides (ADP, ATP and GTP) (Day and Holmsen,
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1971), serotonin and calcium (Salganiceff et al., 1975).
Dense granule release (Release 1) is induced by high
concentrations of ADP and epinephrine and low
concentrations of thrombin and collagen, and leaves o -
granules intact {(Day and Holmsen, 1971). It proceeds
quicker than «(~granule secretion. Platelet factor 4 has
been reported to be located in dense granules (Yousgsef and
Barkhan, 1968). The release of A-granule contents
(Release I1) is induced by thrombin and c¢ollagen (Holmsen

et i’é_}_. t 1977) *

pPackbam et al., (1977) classified a large number of
aggregating agents according to their mechanism of action;
their ability to induce release, and their dependence upon

released ADP and prostaglandin endoperoxide formation.

Actording to their scheme, group I agents aggregate
platelets without inducing the releass reaction or
endoparoxide formation, even when present in high
concentrations. These would include serotonin in platelet
rich plasma (PRP), sodium periodate in a medium without
"glucosge, and ADP in a medium containing physiological
concentrations of calcium ions and protein. Under these
clircumstances only the initial wave of aggregation would

be observed,

s A Ko NI A’,.mevwﬁw i
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Group 2A agents cauge the initial wave of aggregation,
which is independent of released ADP or endoperoxide
formation but, in sufficient concentration and in a
suitable medium, will induce a second wave of aggregation
with endoperoxide formation and the release of ADP. These

would include ADP in citrated PRP or in a low Ca++

medium: adrenaline and noradrenaline in PRP and
vagopressin in heparinized PRP or in an artificial medium
with calcium and fibrinogen, free radicals of 02 and OH
in an artificial medium. Group 2B agents are
agglutinating substances. The term agglutination as
distinct from aggregation,; is reserved for those agents
which form bridging complexes between platelets. This
gronup includes ristocetin, bhovine factor VIII and
polylysine in citrated PRP, lectins and concanavalin A in
an artificial medium. A second wave »f aggregation with
release of ADP and endoperoxide formation occurs which is

blocked by EDTA.

Group 3 agents do not induce primary aggregation but
wnduce release, with secondary aggregation oc¢curing as a
consequence of the release of ADP and encoperoxide
formation. The aggregation -+« inhibited by EDTA. This
group includes collagen, arachidonic acid, antigen-
antibody complexes, and foreign .urfaces such as latex
particles., Group 4 agents are similar except that they
involve further mechanisms which can cause aggregation and

release jindependent of the release of ADP and endoperoxide

PR S N S S Y.
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Eormation. These include proteolytic enzymes such as
thrombin and trypsin, calcium ionophore A23,187, and

Newcagstle Disease Virus.

1.1.4, Platelets and Prostaglandins

The demonstration that intact platelets or platelet
homogenates were capable of synthesizing PGHZ + PGG,

from exogenous arachirdonic acid (Glenn et al., 1972) and
that arachidonic acid induced platelet aggregation when
added either to washed platelets or platelets in plasma
(silver et _al., 1973; Marcus 1979), whereas other
unsaturated fatty acids did not, provided evidsace for an
important role for the arachidonic acid pathway in the

regulation of platelet function.

In 1974, Hamberg and Samuelsson cemonstrated that two
endoperoxide intermediates, PGG2 and PGH,, were

produced during prostaglandin synthesls in platelets and
were potent iniciators of platelet aggregation, In 1975,
Hamberg,; Svensson and Samuelsson; identified a substance,
thromboxane AZ (wXAZ), which was an intermediate

between PG92 and the inactive end product thromboxane

BZ and which wag even more potent than the endoperoxides :

g

b i

n inducing platelet aggregation,

The biochemical pathways involved in the formation of

prostaglandins and thromboxanes have been thoroughly

A 5.
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reviewed by numerous authors (Needleman et al., 19763
Moncada and Vane, 1978; Marcus 1978; Philp, 1981;
Holmsen and Karpatkin, 1983). Characteristically, in
platelets as in other cells, prostaglandins are not stored
but are synthesized rapidly in response to an appropriate
stimulus. Initially, the enzymes phospholipasw C and
phospholipase A release arachidonic acid from membrane
phospholipids (principally phosphatidylinositol and
phosphatidylethanolamine respectively),
(Rittenhouse-Simmons, 1979; Broekman et al., 1980).
Thrombin, platelet activating factor, collagen and
arachidonic acid induce the activation of phospholipase C
during shape change of human platelets (Siess et al.,
1983a; &iesy et al., 1983b; Lapetina and Siegel 1983;
Siess et al., 1984). Phospholipase C activation generates
1,2 diacylglyerol, which stimulates protein kinase C, and
leads to formation of phosphatidic acid myo-inositol
l1,4,5,~triphosphate, which has been implicated in
intracellular ca'™ mobilization (streb at al., 1983).

The arachidonic acid made available by the phospholipase
may enter wither the lipoxygenase pathway or the

cyclooxygenase pathway.

Lipoxygenase pathway: undar the action of the
lipoxygenase enzyme, arachidonic acid may be cohverted to
the non prostanoic structures l2L-~hydroperoxy-5,8,10,14~

eicosatetraenoic acid (HRETE) and thence by a peroxidase,

7
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reduced to l2L-hydroxy-5,8,10,l4-ei¢xatetraenocic acid
(HETE). HPETE can also be transforwmed into the

leuvkotrienes.

Cyclooxygenase pathway: the enzyme cyclooxygenase
converts arachidonic acid to the endoperoxides PGG2
which; by peroxidase converts to PGHZ. The
endoperoxides may either be converted by thromboxane
synthetase to thromboxane Az which, being unstable, is
hydrolyzed to thromboxane 52, converted to the stable

prostaglandins PGE,: PGD, (either enzymatically by an

2 2
isomerase or nonwenzymatically) and PGFz (enzymatically
by a reductase),; or converted te 12L,5,8,10~hepta-
decatrienoic acid (HHT) and malondialdehyde (MDA), A
summary of the biochemistry of the AA metabolic system is
shown schematically in fig (1.1).

In the vascular endothelium, PGH, is converted to
prostacyelin (FGIZ) an antlaggregatory agent and
vagsodilator (Moncada et al., 1976). PGI, was shown to
ba many times more potent at inhibiting agyregation than

aleher PGEl or PGD,. PGI is thought to cause the

2
general inhibition of platelet aggregation, adhesion
(Fri- * and Barton, 1977) and the release reaction (Gorman
et al., 1977) by activating platelet membrane adenylate
cyclase (Gorman et al., 1977; Tateson et al., 1977) and

thus causing an increase in the intracellvlar level of

cyclic AMP (Best et al., 1977).
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1.1.5. The regulation of Platelst Function

A nunmber of schemes for the regulation of platelet
function with minor variations have been formulated
(Gerrard and White, 1978; Gorman et al., 1979: Philp
1981: Luscher 1985; Siess et al., 1985). One such scheme
is shown in f£ig 1.2. According to current concepts;
proaggregatory agents such as thyrombin, collagen, ADP,
epinephrine ete. interact at the surface of the plateleg
membrane with a receptor, which is probably a
phosphorylated protein in mest instances and which may or
may not be a calcium binding pretein. Stimulus receptor
interaction dephosphorylates the protein and releases
bound caleium, which stimulates the formation of
diacyldlycerol and phosphatidic acid, indicating the
activation of phopholipase C. Thisg sets in motion the
arachidonic acie (AA) cascade. The formation of TXA,
provides the physiological walcium ionophore to mobilize

acditional cat?

from various atoraxge sites {(pPhilp,
1o8l}). Txaz then releases G&**, gither through

conversion to TXB, or by exchange with Mg++; and

2
ca®™ innibivs adenylate cyclage (AQ) (Luscher, 1985),
lowering cyelic adenosine monophosphate (cAMP) levels and
removing any inhibitory effect of caAMP on phogpholipase C
and cyclooxygenase, Thusg a positive feedback mechanism is
set in motion to accelerate the AA cascade. The free

caleium alae activates excitation ~ contraction -

secretion coupling, resulting in centralization and the

A

2™

e
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Subgequent extrusion of dense granules. An
-~ antiaggregatory stimulug (8-) such as PGI,, PGD, ov
adenosineg, aacring upon specific receptors on the membrane
surface, activates adenylate cyclase (AC) which forms cAMP
from ATP. cAMP activates a protein kinase which
phosphorylates a protein believed to promote ca™
rg~uptake and hence maintain s low level of free Ca+*“
GAMP also ihiblcs phospholipases and cyelo-~oxygenase, thus
inhibiting TXAE formation. The »stlon of various
inhibitors of platelet aggregation cvan now be viewed in
the light of their ability to prevent the wmpbilization of
intragellular Ca++. Thus inhibitnrs of cyclooxygenzse or
thromboxane synthesis would limit the ability of the
caleium ionophore TXAQ, Stimula ora of AQ or inhibitors
of phosphodiesterase promote the coumulacion »f caby
whiah inhibits phospholipase Az ynd eycluoaygenase and

which may promote the compartmentalization of Cad+,




































































































