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Abstract: The present study was carried out to examine the mechamisms of the synergistic interaction of PAF
and A23187 mediated platelet aggregation. We found that platelet aggregation mediated by subthershold
concentrations of PAF (5-40 nM) and A23187 (0.5- 1 pM) was inhibited by PAF receptor blocker (WEB 2086;
I1C,=0.65 pM) and calcium channel blockers, verapamil (IC;;=18 pM) and diltiazem (I1C;=13 uM). While
examining the role of the down stream signaling pathways, we found platelet aggregation induced by the
co-addition of PAF and A23187 was also inhibited by low concentrations of phospholipase C (PLC) inhibitor
(TJ73122, 1C,,=10 uM), a cyclooxygenase inhibitor (indomethacin, 1C,,;=0.2 uM) and inhibitor of TLCK with TC,,
value of 5 uM. The effect was also inlubited by a specific TXA, receptor antagonist (3Q 29, 548), with very low
1C,; value of 0.05 pM. However, The intubitors of MAP kinase (PD 98059) and, protemn kinase C (chelerythrine)
had no effect on PAF and A23187-induced platelet aggregation. These data suggest that the synergism
between PAF and A231%7 in platelet aggregation invelves activation of PLC/Ca®, TLCK and COX pathways.
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INTRODUCTION

A number of platelet agonists such as epmmephrine,
5-HT, ADP and platelet activating factor (PAF) act
synergistically in platelet aggregation and up to date, few
studies have been carried out in human platelets on the
cooperative effects of platelet activating factor (PAF) and
calcium 1onophore A23187. It 1s well documented that
most of the platelet agonists act largely through the
stimulation of G-protein coupled receptors (GPCRs).

PAF, a phospholipid mediator, 1s a very strong
platelet activator and human platelets show high affimty
binding sites for this agonist. Tt also induces adhesion of
platelets to the endothelium in the presence of activated
leukocytes!". PAT is also known to play an important role
m various pathophysiological conditions that include
modulation of blood pressure, hypotension, cardiac
dysfunction, in cardiac anaphylaxis, hemorrhagic,
traumatic and septic shock syndromes™”. Because of its
ability to stunulate endothelial migration and
angiogenesis, a potential role of PAF is also known as a
potent stimulator of thromboxane A, (TXA,) production
in human platelets'™. It is reported that PAF acts through
the stimulation of pertussis toxin insensitive G-proteins
(Gg/11) resulting in the stimulation of phospholipase C

(PLC) and thus generation of second messenger
diacylglycerol (DAG) and inositol-1, 4,5-triphosphate
(IP), which results in the activation of protem kinase C
(PKC) and the mobilization of intracellular Ca™,
respectively”. Both Ca” and PKC stimulate platelet
aggregation and also elicit synergism in platelets'™.
Consistent with the potential involvement of G /PLC
pathway, the deficiency of G protein in transgenic mice
leads to impairment of agonist-induced platelet
aggregation”.

In platelets, calcium plays a pivotal role m platelet
aggregation”. An increase in cytoplasmic Ca™ can be
brought about by either enhanced Ca* influx from the
external medium or release from internal stores®. Ca”
1onophores, such as A23187, induce platelet aggregation.
It stimulates the procoagulant activity of cells, which 1s
thought to be mediated by scrambling of the plasma
membrane phospholipids. This results in the exposure of
phosphatidyl inositol serine and other negatively charged
phospholipids m the outer leaflet of the plasma
membrane!'”.

In addition, PAF also stimulates TXA, production in
human platelets. It enhances vasoconstricion of the
coronary artericles!'! and at the inflammatory coronary
lesions ir vivo by itself as well as in a synergistic manner
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Table 1: The effect of various inhibitors on subthershold concentration of
platelet activating factor (5 nM) and A23187 (1 pM) induced
platelet aggregation

Inhibitors Mean IC;s; pM+SE
WEB 2086 0.65+£0.04
Diltiazem 1342.3
Verapamil 18+3.2
u7r3i22 10+0.7
Indomethacin 8+0.5

SQ 29, 548 0.05+0.001
Herbimycin A 54£0.8
PD9B0OS6 NE
Chelerythrine NE

Data is mean+SE (n=5-7) and is indicated as half-maximal effect (IC;) of the
inhibitors, NE=No effect

shows that both PAF and A23187 in subthershold
concentrations show synergism when used exogenously.
While studying mechanism of PAF and A23187 mediated
aggregation we found that different intubitors extubited
variable response against the synergism. Our data show
that WEBZ086, a PAF receptor agonist inhibited PAF and
A23187 induced aggregation at very low IC;, values
showing that the effect 13 receptors mediated (Table 1).
Some of the investigators reported that platelets lack
L-type voltage dependent calcium channels but contain
receptor operated calcium channels. The antiplatelet
effects of calcium antagonists have been extensively
studied in vitro, but such studies may involve high
drugs. Verapamil is
documented calcium antagonist with regard to antiplatelet
effects having the most varied possible mechanisms of
action™!. Our previous studies show that synergistic
effect of various platelet agonists is blocked by calcium
channel blockers, verapamil and diltiazem in very low
concentration!™'*¥. Similarly the present findings also
show that PAF and A23187 mediated platelet aggregation
is also blocked by low concentration of verapamil or
diltiazem. It 13 also supported by other studies that
calcium channel blockers mubit platelet activation
induced by various agonists through different
intracellular mechamsms!'”. Results with the channel
blockers are consistent with the enduring proposal that
caleium influx causes aggregation!™”. PAF causes the
stimulation of Gq protein followed by the activation of
PLC. This explains why 173122, a selective inhibitor of
PLC, shows strong mlubitory effects as platelet
aggregation induced by co-activation of these agomsts.
Further support in favour of Gg/PLC pathways is
provided by the recent studies in transgenic mice where
1t 18 shown that Gq protein deficient mice lacked the ability
of platelet aggregation'”. The increase in cytosolic Ca™
causes activation of PLA, and stimulation of COX
activity, thus TXA, formation®™. COX catalyzes the
stepwise conversion of AA into reactive intermediates
PGG, and PGH, which are the precursors

concentrations of the well

of prostaglandins, prostacyclin @ and  thromboxanes
(prostanoids). COX-1 is mainly present in platelets and in
other tissues®™. Numerous studies have shown that
inhibitors of COX mainly belonging to the group of non
steroidal anti-inflammatory drugs (NSAIDs) also inhibit
platelet aggregation by inhibiting TXA, biosynthesis
TXA, in an antocrine fashion binds with TXA, receptors
coupled with Gq protein and stimulate PL.C and further
enhance platelet aggregation. MAP kinase 1s one of the
down stream signaling molecules involved in platelet
aggregation. That can cultivate both Gq and Gi-protein
linked pathways™. We fond that MAPK inhibitor;
PD98059 did not exhibit any inhibitory effect showing that
MAP kinase pathway was inactive in PAF and A23187
mediated aggregation.

Many studies show that activation of platelets by
some agomists increase the level of tyrosine
phosphorylation resulting m the appearance of a new set
of tyrosine-phosphorylated proteins™-*%. Increase in the
phosphorylation of tyrosine residues is an early event in
the signal transduction pathway for stimulation of
platelets by PAF™. To investigate the nvolvement of
tyrosine kinase in present study we used herbimycin A,
a known and specific inhibitor of tyrosme kinase which
blocked PAF and A23187-induced aggregation m a
concentration-dependent manner (IC;=15 pM) showing
that the synergism may also be due to the TLCK
activation.

However the role of PKC in the present study was
exchange as PKC inlubition had no effect on the
synergism of PAF and A23187 mn platelets In conclusion,
our study show that the synergistic mteraction of PAF
and A23187 in human platelet aggregation seems to follow
the Gg/PLC, Ca* COX and MAP kinase pathways.
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