PROCEEDINGS OF THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND MEDICINE 172, 393-395 (1983)
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Abstract.

Experiments were done to test the hypothesis that aggre-

gation of human platelets induced by platelet activating factor

(PAF) may be mediated by calmodulin-dependent processes.

W-7 [N-(6-

aminohexyl)-5-chloro-1-naphthalene sulfonamide], a potent calmodulin
antagonist, caused dose-dependent inhibition of PAF induced aggrega-

tion of human platelets in vitro.
This concentration is known to be platelet calmo-
These data are consistent with the hypothesis.

uM (mean * SEM).
dulin-specific.

The EDso, for W-7 was 51.5 + 9.5

Introduction - Platelet activating fac-
tor (PAF or PAF-acether) is a phospho-
lipid (1-0-alkyl-2-acetyl-sn-glyceryl-3-
phosphorylcholine), released from avari-
ety of cells, which is capable of caus-
ing aggregation of platelets fromcertain
species (1,2), including humans (2,3).
PAF-induced aggregation appears to be in-
dependent of products of arachidonic acid
However, calcium plays a key role in me-
diating PAF effects (2). The exact mech-
anism of action of PAF remains to be
determined.

In this report, experiments are des-
cribed examining the hypothesis that PAF
activation and aggregation of human
platelets is calmodulin-dependent. Cal-
modulin is recognized as playing a vital
role in platelet function (4), since it
modulates diverse enzymes such as phos-
phodiesterase, ATPase, protein kinase
and phospholipase A, (5).

Methods - Platelet rich plasma (PRP)
was prepared from citrated whole blood
obtained from normal human male volun-
teers (22-54 years). Blood was collected
by venepuncture of an antecubital vein
with a 19 gauge butterfly needle (Abbott
Laboratories). Blood was allowed to
flow into a plastic tube containing 3.8%
sodium citrate (9 parts blood; 1 part
citrate). Blood was centrifuged at room
temperature at 900g for 10 minutes. The
PRP obtained was placed into aggrego-
meter tubes (0.45 m1) and allowed to
stabilize for 30 minutes prior to study.
PRP tubes were capped to minimize pH
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changes. Aggregation of PRP was meas-
ured with a Chronolog Aggregometer,
stirring the PRP constantly at 37°C.
Whole blood platelet counts were in the
normal range {250,000-300,000 mm3).

Platelet activating factor was ob-
tained from Calbiochem {(La Jolla) or
from Dr. J. Godfroid (Paris). Themate-
rial was dissolved in either 60% ethanol
or in 80% chloroform and 20% methanol.
In the volumes used (1-5 u1/0.45 ml
PRP), the solvents did not promote de-
tectable aggregation of the PRP.

The calmodulin antagonist W-7 [N-(6-
aminohexyl)-5-chloro-1-Naphtalene
sul fonamide] was purchased from Rikaken
Co., Nagoya, Japan. This compound is a
potent and specific calmodulin antago-
nist (4). It was dissolved indistilled
water and kept at 4°C. Dilutions of the
stock solution were made fresh daily.
Exposure of the PRP to the solvent in
volumes used in W-7 experiments (1-10
ul) neither produced detectable aggre-
gation, nor did it alter the normal ag-
gregation response to PAF. PRP samples
were treated with W-7 for 5 minutes at
37°C in the aggregometer prior to addi-
tion of PAF. The effect of W-7 on PAF-
induced aggregation was expressed as
percent inhibition of the response to
PAF obtained in the absence of the anta-
gonist.

Results - In concentrations of 6.0 -
7.88 uM, PAF produced submaximal aggre-
gation of normal PRP, compared to the
consistent maximum response seen with

0037-9727/83 $1.50
Copyright © 1983 by the Society for Experimental Biology and Medicine.
All rights reserved.



394 RAPID COMMUNICATION

1001 HUMAN PLATELETS

% Inhibition PAF Aggregation

Fig. 1.

10 25 30 50 100
W=7 (M)

Typical dose-response curves for inhibition of PAF-induced

aggregation of human platelets in vitro produced by the calmodulin

antagonist W-7.

Each curve represents the response obtained from

samples of each of three normal subjects.

3.4 uM ADP. This concentration of PAF
is higher than that reported to cause
near maximum aggregation of washed rab-
bit or guinea pig platelets in vitro
(1,2) or human PRP tested under differ-
ent conditions (3).

Pretreatment of the PRP with W-7 for
5 minutes prior to challenge with PAF
produced a dose-dependent inhibition of
the normal PAF-induced aggregation.
Figure 1 shows three typical dose-res-
ponse curves obtained on PRP samples
from three subjects. Under the condi-
tions of these experiments, the EDs, for
this inhibitory effect of W-7 ranged
from 37.5 to 82 uM. The mean (+ SEM)
value for five normal subjects tested
was 51.5 + 9.5 yM. Complete inhibition
was noted in a concentration of 100 uM
in the samples tested.

Discussion - The results indicate that
PAF-induced aggregation of human PRP is
inhibited by concentration of W-7 known
to be specific for calmodulin inter-
action (4).

The EDsy for W-7 inhibition of human
PRP aggregation induced by PAF is con-
sistent with the notion that PAF action
is dependent on calmodulin-mediated pro-
cesses. It has been shown previously
(4) that W-7 is an effective antagonist
of human platelet calmodulin dependent
processes in the concentration range
examined in the present study. Thedrug
also is capable of inhibiting platelet
aggregation induced by thrombin, ADP and
collagen (4).

W-7 is chemically unrelated to the lo-
cal anesthetics and phenothiazines,
which also can inhibit calmodulin-depen-
dent processes (6,7). There is evidence
that W-7 binds to the calcium modulator
protein complex with high affinity (Kp=
11 uM) (8). Compared to other calmodu-
lin-interacting drugs, W-7 appears to be
the most potent in its effects on plate-
let aggregation. However, the fact that
W-7 also can inhibit aggregation induced
by a variety of stimulants (e.g., ADP,
thrombin, collagen) (4) besides PAF sug-
gests it is not acting as a specific
"receptor" antagonist.

The results obtained in this study are
consonant with the hypothesis that PAF
aggregation of human platelets, in part,
is calmodulin-dependent. This adds fur-
ther evidence pointing to a critical
role of calcium in mediating the effects
of PAF on platelet function.
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