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1 The pharmacological characteristics of solid-phase von Willebrand factor (svWF), a novel
platelet agonist, were studied.

2 Washed platelet suspensions were obtained from human blood and the e�ects of svWF on
platelets were measured using aggregometry, phase-contrast microscopy, ¯ow cytometry and
zymography.

3 Incubation of platelets with svWF (0.2 ± 1.2 mg ml71) resulted in their adhesion to the ligand,
while co-incubations of svWF with subthreshold concentrations of ADP, collagen and thrombin
resulted in aggregation.

4 6B4 inhibitory anti-glycoprotein (GP)Ib antibodies abolished platelet adhesion stimulated by
svWF, while aggregation was reduced in the presence of 6B4 and N-Acetyl-Pen-Arg-Gly-Asp-Cys,
an antagonist of GPIIb/IIIa.

5 Platelet adhesion stimulated with svWF was associated with a concentration-dependent increase
in expression of GPIb, but not of GPIIb/IIIa.

6 In contrast, collagen (0.5 ± 10.0 mg ml71) caused down-regulation of GPIb and up-regulation of
GPIIb/IIIa in platelets.

7 Solid-phase vWF (1.2 mg ml71) resulted in the release of MMP-2 from platelets.

8 Inhibition of MMP-2 with phenanthroline (10 mM), but not with aspirin or apyrase, inhibited
platelet adhesion stimulated with svWF.

9 In contrast, human recombinant MMP-2 potentiated both the e�ects of svWF on adhesion and
up-regulation of GPIb.

10 Platelet adhesion and aggregation stimulated with svWF were reduced by S-nitroso-n-acetyl-
penicillamine, an NO donor, and prostacyclin.

11 Thus, stimulation of human platelets with svWF leads to adhesion and aggregation that are
mediated via activation of GPIb and GPIIb/IIIa, respectively.

12 Mechanisms of activation of GPIb by svWF involve the release of MMP-2, and are regulated
by NO and prostacyclin.
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Introduction

Von Willebrand factor (vWF) is the largest soluble protein
found in human plasma (Zimmerman et al., 1971; Ruggeri,
1999). Von Willebrand factor is also present in the

endothelial cells, megakaryocytes, platelets and subendothe-
lial matrices. The protein exerts crucial haemostatic functions
such as promoting platelet adhesion to thrombogenic

surfaces, platelet-platelet cohesion during thrombus forma-
tion, as well as it serves as a carrier for factor VIII in plasma
(Ruggeri, 1999; Vlot et al., 1998).
The actions of vWF are mediated via its interactions with

two major platelet receptors, glycoprotein (GP) Ib and
GPIIb/IIIa. GPIb is largely involved in primary platelet

adhesion, while GPIIb/IIIa mediates the subsequent steps of
platelet spreading and aggregation (Weiss et al., 1974;
Nurden & Caen, 1974; Caen & Rosa, 1995; Ruggeri, 1999).

Abnormalities in expression and function of vWF, as well
as of glycoproteins that interact with vWF contribute to the
pathogenesis of hereditary bleeding disorders (Caen & Rosa,

1995) that were originally described by Glanzmann, von
Willebrand and Bernard & Soulier (Glanzmann, 1918; von
Willebrand, 1926; Bernard & Soulier, 1948). Moreover, the
release of vWF from damaged endothelium may be a possible

indicator of endothelial dysfunction and vascular disease (Lip
& Blann, 1997).
Because of its large molecular size it has been di�cult to

study the e�ects of vWF on platelets using conventional
methods such as aggregometry. Recently, Stewart et al.
(1997) immobilized vWF on polystyrene beads generating a
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solid-phase preparation (svWF). They have demonstrated
that svWF-induced platelet activation is more sensitive than
classical agonist tests using ADP, collagen, adrenaline and

arachidonic acid for detecting platelet dysfunction in patients
with bleeding disorders. This novel solid-phase preparation
allows studying its interactions with platelets and soluble-
phase agonists such as ADP, collagen and thrombin using

conventional light aggregometry.
Therefore, the objective of the present study was to obtain

pharmacological characteristics of svWF in washed human

platelet suspensions and its interactions with agents that
stimulate or inhibit platelet activation.

Methods

Blood platelets

Blood was collected from healthy volunteers who had not
taken any drugs known to a�ect platelet function for 2 weeks

prior to the study. Platelet suspensions (2.561011 platelets
l71) were isolated from blood as described before (Radomski
& Moncada, 1983).

Aggregometry

The interactions between svWF and platelets, as well as the
e�ects of other agonists (thrombin, ADP and collagen) and
inhibitors (anti-GPIb antibodies, GPIIb/IIIa receptor antago-

nist, phenanthroline, aspirin, apyrase, prostacyclin and S-
nitroso-n-acetyl-penicillamine) on platelet function were
studied using a Chronolog whole blood ionized calcium lumi
aggregometer (Sawicki et al., 1997; 1998). Brie¯y, platelet

samples were pre-incubated for 1 min at 378C prior to
addition of agents that modulated platelet function. In some
experiments, luciferin-luciferase reagent was used to measure

the release of ATP (Radomski et al., 1992). Aggregation was
monitored for 9 min and analysed using Aggro-Link data
reduction system (Sawicki et al., 1997; 1998).

Microscopy

The morphology of interactions between platelets and

activator agents were studied using phase-contrast micro-
scope (Nikon, Japan) equipped with camera (Jurasz et al.,
2001).

Flow cytometry

To study platelet surface expression of GPIb, GPIIb/IIIa and
MMP-2 a Becton Dickinson (FACSCalibur) ¯ow cytometer
equipped with a 488 nm wavelength argon laser, 525 nm and

575 nm band pass ®lters for the detection of ¯uorescein-5-
isothiocyanate (FIT)- and streptavidin R-phycoerythrin
(RPE)- ¯uorescence, and with Cell Quest software was used.
Double staining was performed using the anti-GPIIb and

anti-GPIb antibodies. To minimize the presence of aggregates
in analysed samples, platelets (10 ml of platelet suspension)
and ¯uorescent-labelled antibodies (10 ml of approximately

100 ng ml71 anti-GPIIb and GPIb antibodies) were diluted 10
fold using physiological saline. Platelets were identi®ed by
forward and side scatter signals. Compensation for overlap of

the emission spectra for FIT and RPE in dual-labelled
samples was performed using CellQuest software (Becton
Dickinson). Ten to 20,000 platelet speci®c events were

initially analysed by the cytometer. Non-activated and
activated platelets were gated so as not to analyse platelet
aggregates and microparticles. Furthermore, the gated whole
platelet population was arbitrarily sub-gated based on size

into large, medium, and small platelet populations (Figure
7A). The gates were then analysed for mean ¯uorescence.
Flow cytometry of platelet MMP-2 was performed using

speci®c anti-MMP-2 antibodies as previously described
(Sawicki et al., 1998; Fernandez-Patron et al., 1999a). Brie¯y,
platelets were resuspended in 0.1% bovine serum albumin in

PBS and incubated for 30 min with 0.1% goat IgG to block
non-speci®c binding. The samples were then incubated for
2 h with 1 mg ml71 unlabeled rabbit polyclonal antibodies

against MMP-2 (Sawicki et al., 1998). The incubate was
centrifuged at 7006g for 4 min, the pellet resuspended in
0.1% (w v71) bovine serum albumin in PBS and platelets
incubated for 45 min with FITC-conjugated IgG. As a

negative control rabbit IgG (1 mg ml71) was used instead of
anti-MMP-2 antibodies. Flow cytometry analysis was
performed as described above.

Zymography

The activity of matrix metalloproteinase-2 (MMP-2) from
platelets releasates was measured using zymography as
described before (Sawicki et al., 1997; 1998, Jurasz et al., 2001).

Brie¯y, platelet releasates were subjected to 8% SDS ±
PAGE in which the separating gels were copolymerized with
2 mg ml71 gelatin. Following electrophoresis, the gels were
washed with 2.5% Triton X-100 to remove SDS and then

incubated in incubation bu�er (0.15 M NaCl, 5 mM CaCl2,
0.05% NaN3 and 50 mM TRIS-HCl bu�er, pH 7.5) for 4
days to determine the activity of the secreted enzymes. After

incubation, the gels were stained with 0.05% Coomassie
brilliant blue G-250 in a mixture of methanol: acetic acid:
water (2.5 : 1 : 6.5) and destained in 4% methanol with 8%

acetic acid. The gelatinolytic activities were detected as
transparent bands against the background of Coomassie
blue-stained gelatin. MMP-2 was identi®ed by its molecular
weight when compared to standards, gelatinolytic activity

and the susceptibility to inhibition with the MMP inhibitor
phenanthroline. Enzyme activity was assayed by densitometry
analysis of gelatinolytic bands and expressed as arbitrary

units mg protein71.

Reagents

Stock suspensions of svWF in carbonate bu�er were obtained
from Thrombotics Inc. (Edmonton, AB, Canada). Before each

experiment, vWF-coated beads were washed and suspended in
physiological saline. Collagen, ADP, human thrombin and
luciferin-luciferase reagent were obtained from Chronolog
(Havertown, PA, U.S.A.). Bovine serum albumin, goat IgG,

gelatin, Coomassie brilliant blue G-250, prostacyclin, S-
nitroso-n-acetyl-penicillamine (SNAP), acetylsalicylic acid
(aspirin), o-phenanthroline, apyrase and N-Acetyl-Pen-Arg-

Gly-Asp-Cys were all from Sigma (Oakville, ONT, Canada).
These compounds were dissolved and diluted as previously
described (Sawicki et al., 1997; Jurasz et al., 2001).
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Antibodies

Fluorescein isothiocyanate conjugated (FITC) monoclonal

mouse anti-platelet GPIIb (human CD41) antibody and R-
phycoerythrin conjugated (RPE) monoclonal mouse anti-
platelet GPIb (human CD41) antibody were obtained from
DAKO (Mississauga, ONT, Canada). Anti-MMP-2 anti-

bodies were generated as previously described (Sawicki et al.,
1998). 6B4 anti-GPIb inhibitory and 26D1 non-inhibitory
antibodies were a generous gift of Prof H. Deckmyn

(Catholic University, Leuven, Belgium).

Statistics

Statistics were performed using Graph Pad Software Prism
3.0 (San Diego, CA, U.S.A.). All means are reported with

standard deviation. One-way analysis of variance (ANOVA)
and repeated measures ANOVA were performed where
appropriate, and a P-value of less than 0.05 was considered
as signi®cant.

Results

Platelet adhesion and aggregation induced by svWF

Incubation of platelets with svWF (0.2 ± 3.6 mg ml71) resulted
in a concentration-dependent increase in light transmission as
measured by aggregometry (Figure 1A). The maximal

increase was 27+3% (n=8) at 1.2 mg ml71. This increase
was due to platelet adhesion to svWF as revealed by phase-
contrast microscopy (Figure 1B). No ATP release (50.1 mM,
n=4) could be detected during svWF-induced adhesion.

The subthreshold concentrations of ADP (1 ± 2 mM) and
thrombin (0.01 ± 0.02 u ml71) signi®cantly potentiated the
e�ects of svWF on platelets and caused both aggregation

(Figure 1C) and the release of ATP (0.8+0.1 mM, n=8).
Similar, low concentrations of svWF (0.2 mg ml71) poten-
tiated collagen-induced aggregation (EC50=0.85+0.32 and

3.30+0.58 mg ml71, mean+s.d., n=8, in the presence or
absence of svWF, respectively).
Platelet adhesion induced by svWF was decreased in a

concentration-dependent manner by 6B4 anti-GPIb inhibi-

tory (Figure 2A) but not by non-inhibitory 26D1 (n=3, data
not shown) antibodies. N-Acetyl-Pen-Arg-Gly-Asp-Cys did
not signi®cantly a�ect (P40.05, n=3) platelet adhesion to

svWF.
Platelet aggregation induced by a combination of svWF

(0.6 mg ml71) and collagen (1.0 mg ml71) was partially

inhibited by 6B4 antibodies and N-Acetyl-Pen-Arg-Gly-Asp-
Cys (Figure 2B). However, co-incubation of 6B4 and N-
Acetyl-Pen-Arg-Gly-Asp-Cys or administration of EDTA

abolished aggregation (Figure 2B).

Interactions of svWF with GPIb and GPIIb/IIIa

Incubation of platelets with svWF (0.2 ± 1.2 mg ml71) resulted
in a concentration-dependent increase in GPIb expression as
measured by ¯ow cytometry (Figure 3A). Platelet stimulation

with collagen resulted in a biphasic expression of GPIb
(Figure 3B). However, the e�ects of low concentrations of
svWF (0.2 mg ml71) and collagen (0.5 mg ml71) on expression

of GPIb appeared to be additive (Figure 3C). Solid-phase
vWF (0.2 ± 1.2 mg ml71) did not signi®cantly a�ect the
expression of GPIIb/IIIa (Figure 4A). Collagen up-regulated

the expression of GPIIb/IIIa in a concentration-dependent
manner (Figure 4B). Co-incubation of collagen (1.2 mg ml71)
and svWF (1.2 mg ml71) synergized in their e�ects to up-

regulate GPIIb/IIIa (Figure 4C).

Interactions between svWF and matrix
metalloproteinase-2 (MMP-2)

Platelet adhesion stimulated with svWF (0.2 ± 1.2 mg ml71)
resulted in translocation of MMP-2 to the platelet surface

(Figure 5A) and releasate (Figure 5B,C). This increase in
adhesion was not signi®cantly a�ected by the addition of
aspirin and apyrase (Figure 6A). In contrast, the addition of

Figure 1 Stimulation of platelet activation by svWF. (A) Super-
imposed tracings showing a concentration-dependent increase in light
transmission in response to svWF. Representative tracings of 10
similar experiments. (B) Phase-contrast microscopy demonstrating
platelet adhesion to svWF (1.2 mg ml71). (C) Potentiation of svWF-
stimulated platelet activation by ADP and thrombin. Bars are
mean+s.d. n=8, *P50.05 treatments versus svWF.
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phenathroline to aspirin- and apyrase-treated platelets
signi®cantly reduced platelet adhesion induced by svWF
(Figure 6A). Finally, svWF-induced platelet adhesion was

potentiated by MMP-2 (Figure 6B).
The potentiating e�ects of MMP-2 were associated with

increased expression of GPIb in low-, medium- (Figure 7B,C)

as well as large-sized platelets (not shown).

Effects of NO and prostacyclin on svWF-stimulated
adhesion and aggregation

Prostacyclin and SNAP signi®cantly reduced platelet adhe-
sion to svWF (Figure 8A). Similar, these inhibitors reduced

platelet aggregation mediated by svWF and collagen (Figure
8B).

Discussion

The physiological reactions of vWF in vivo include platelet
adhesion followed by aggregation and formation of a
haemostatic plug.
We have investigated the pharmacological pro®le of novel

platelet agonist svWF in human washed platelets suspended
in Tyrode's solution containing physiological levels of ions
(Radomski & Moncada, 1983). Previous studies using

platelet-rich plasma (PRP) showed that svWF was able to
aggregate platelets in a way similar to those of soluble
agonists (Stewart et al., 1997). In the current experiments,

svWF caused a concentration-dependent increase in light
transmission that was approximately 3 fold lower than in

plasma. The microscopic examination of platelets showed
that this reaction was due to platelet adhesion to svWF.
Di�erential e�ects of svWF in washed platelets and PRP are
likely to result from the release of platelet granules that is

facilitated by low extracellular calcium levels present in the
citrated PRP (Packham et al., 1987; Bretschneider et al.,
1994). Co-incubations of svWF-stimulated platelets with

subthreshold concentrations of ADP, collagen and thrombin
resulted in the release of platelet granules and aggregation.
The latter model mimics the e�ects of vWF in vivo as blood

¯ow and shear stress are known to promote vWF-mediated
platelet aggregation (Ruggeri, 1999).

The inhibitory anti-GPIb antibodies abolished platelet

adhesion stimulated with svWF indicating the involvement
of GPIb. In contrast, platelet aggregation stimulated by
subthreshold concentrations of collagen and svWF is
mediated via expression of both GPIb and GPIIb/IIIa, as

this was abolished by anti-GPIb antibodies and GPIIb/IIIa
receptor antagonist. To study further the involvement of
GPIb and GPIIb/IIIa in adhesion and aggregation mediated

by svWF we measured the receptor expression using ¯ow
cytometry. Platelet adhesion stimulated by svWF resulted in
increased expression of GPIb. The extent of this up-

Figure 2 Pharmacological identi®cation of receptors involved in the
e�ects of svWF on platelet adhesion (A) and aggregation (B). (A)
Inhibition of svWF (1.2 mg ml71, CTRL)-stimulated platelet adhe-
sion by 6B4 anti-GPIb inhibitory antibodies. (B) Inhibition of
platelet activation induced by simultaneous addition of 0.6 mg ml71

svWF and 1.0 mg ml71 collagen (CTRL) using 6B4 antibodies, N-
Acetyl-Pen-Arg-Gly-Asp-Cys, a GPIIb/IIIa antagonist (ATG,
100 mM) or EDTA (2 mM). Data are mean+s.d., n=4, *P50.05
treatments versus CTRL.

Figure 3 Changes in GPIb expression induced by svWF and
collagen as measured by ¯ow cytometry. (A) Concentration-
dependent up-regulation of GPIb by svWF. (B) Biphasic expression
(initial up-regulation followed by down-regulation) of GPIb with
collagen. (C) Co-incubation of svWF (0.2 mg ml71) and collagen
(0.5 mg ml71, Coll) leads to enhanced expression of GPIb. Data are
mean+s.d., n=4. *P50.05 treatments versus control.
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regulation of GPIb was approximately 10%. This correlates

well with platelet adhesion to stimulated human umbilical
vein endothelial cells that in vitro does not exceed 10%
(Radomski et al., 1987). Low, non-aggregating concentra-
tions of collagen (0.5 and 0.8 mg ml71) also led to up-

regulation of GPIb on the platelet surface. In vivo, platelet
adhesion to collagen is a two-step process. First, vWF bound
to collagen engages GPIb platelet receptor, while the second

step involves the interactions of collagen with GPIa/IIa
platelet receptor protein (Watson, 1999; Clemetson, 1999). It
is possible that in these experiments low amounts of collagen

caused the release of vWF from platelets, or that up-
regulation of GPIb resulted from direct interactions of
collagen with platelets. Indeed, co-incubations of low

concentrations of svWF and collagen were additive to up-
regulate GPIb.
The measurement of GPIIb/IIIa expression in platelets

during svWF-stimulated platelet adhesion showed that this

process was not associated with signi®cant changes in the
receptor. This contrasted with the e�ects of collagen that
caused strong up-regulation of GPIIb/IIIa. Moreover, collagen

and svWF synergized to cause up-regulation of GPIIb/IIIa.
Thus, the data obtained from pharmacological and ¯ow

cytometry studies demonstrate for the ®rst time that the

adhesion-stimulator e�ects of svWF are mediated via up-

regulation of GPIb receptor, while aggregation-activator
e�ects of svWF involve also increased expression of GPIIb/
IIIa. Recent studies have evidenced vWF/GPIb-dependent

up-regulation of GPIIb/IIIa (Yap et al., 2000). The authors
described sequential contact of platelets with immobilized
vWF, transient tethering, translocation and ®nally ®rm
adhesion. The agonist-mediated platelet receptor modi®ca-

tions (i.e. up-regulation or down-regulation) in our experi-
ments are fundamentally di�erent between collagen (a soluble
agonist) and svWF (a solid-phase agonist). In the case of the

former, the agonist can remain engaged on the platelet
surface during analysis by ¯ow cytometry. In the latter, size
constraints of svWF dictate that only unbound platelets (i.e.

not associated with the vWF-coated beads) be analysed. This
implies that svWF-mediated up-regulation of GPIb is
dependent upon transient contact of the platelet with this

ligand. Therefore, our present observations of svWF-
mediated platelet GPIb upregulation may provide insight
into the tethering/translocation/recruitment process of acti-
vated platelets in vivo.

Recently, it was discovered that human platelets are
aggregated by matrix metalloproteinase-2 (MMP-2) (Sawicki
et al., 1997; 1998; Kazes et al., 2000). Therefore, we

investigated the involvement of MMP-2 in svWF-mediated
platelet adhesion. SvWF caused translocation of MMP-2 to
the platelet surface, which was similar to the e�ects of

Figure 4 Changes in GPIIb/IIIa expression induced by svWF and
collagen. (A) SvWF did not signi®cantly a�ect the expression of
GPIIb/IIIa. (B). Up-regulation of GPIIb/IIIa expression by collagen.
(C) Potentiation of collagen (1.2 mg ml71, Coll)-induced expression
of GPIIb/IIIa by svWF (1.2 mg ml71). Data are mean+s.d., n=4,
*P50.05 Coll versus Coll+svWF.

Figure 5 Release of MMP-2 caused by svWF-mediated platelet
adhesion. (A) Up-regulation of MMP-2 on platelet surface stimulated
by svWF (1.2 mg ml71) as detected by ¯ow cytometry. (B) Enhanced
release of MMP-2 into platelet releasate. (C) Inset shows a
representative zymogram. CTRL-control reactions in the absence of
svWF. Data are mean+s.d., n=4, *P50.05.
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collagen (Sawicki et al., 1998). Moreover, svWF-mediated
adhesion was inhibited only when phenanthroline, a selective

inhibitor of platelet MMP-2 (Sawicki et al., 1997; 1998;
Jurasz et al., 2001) was added to platelets, but not by co-
incubations of aspirin (a cyclo-oxygenase blocker) and

apyrase that scavenges ADP.
Furthermore, MMP-2 potentiated the adhesion-stimulator

e�ects of svWF. Thus, it is possible that the release of MMP-

2 mediated some of the e�ects of svWF on platelet adhesion
under conditions when the release of platelet granules had
not taken place, as evidenced by the lack of measurable ATP
secretion. Interestingly, under resting conditions platelet

MMP-2 is localized in cytoplasm without apparent associa-
tion with platelet granules (Sawicki et al., 1998).
We also measured the expression of GPIb in response to a

combination of svWF and MMP-2. MMP-2 potentiated up-
regulation of GPIb initiated by svWF. MMP-2 is known to
bind to integrins such as avb3 via its C-terminal haemopexin-

like domain (Brooks et al., 1996; Deryugina et al., 1997). The
avb3 may also enhance the activation of pro-MMP-2 to
MMP-2 through membrane type-1 (MT1)-MMP-dependent

mechanism (Deryugina et al., 2001). Thus, up-regulation of
GPIb could be a consequence of the interactions between the
adhesive protein domain of MMP-2 and the receptor. GPIb
contains some leucine-rich domains in its structure (Clem-

etson & Clemetson, 1995). MMPs have a�nity to Gly-Leu
and Gly-lle domains (Yu et al., 1998). We have shown that
MMP-2 can interact with other MMP a�nity domain-

containing proteins such as big-endothelin-1 (Fernandez-
Patron et al., 1999) and calcitonin-gene-related peptide
(Fernandez-Patron et al., 2000). Therefore, a proteolytic

Figure 7 Stimulation of GPIb expression by MMP-2. (A) Repre-
sentative ¯ow cytometry histogram showing the arbitrary gating of
resting platelet populations labelled with anti-GPIb antibodies. (B
and C) Up-regulation of GPIb expression caused by svWF in the
presence of increasing concentrations of MMP-2 as analysed in
medium- and small-sized platelet populations. Data are mean+s.d.,
n=4, *P50.05 svWF versus MMP-2 concentrations.

Figure 6 MMP-2 contributes to platelet adhesion stimulated by
svWF. (A) Control adhesion stimulated with svWF (1.2 mg ml71,
CTRL) is not signi®cantly a�ected by pre-treatment with aspirin
(100 mM, ASA) and apyrase (200 mg ml71, APY), but reduced in the
presence of phenanthroline (10 mM, PHE). (B) Potentiation by MMP-
2 (10 ng ml71) of svWF-mediated platelet adhesion. Data are
mean+s.d., n=4, *P50.05 ASA+APY+PHE versus svWF.

Figure 8 Inhibition of svWF-stimulated platelet adhesion (A) and
aggregation (B) by SNAP and PGI2. Control curves were obtained
with svWF (A) and svWF and collagen (0.8 mg ml71, B). Data are
mean+s.d., n=3.
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modi®cation of GPIb could also increase its a�nity to svWF.
The a�nity of svWF to GPIb could be enhanced following
proteolytic modi®cation of the ligand. VWF in vivo is

subjected to proteolysis by a zinc-dependent metallopro-
teianse enzyme that increases vWF multimer formation, and
thus regulates the haemostatic actions of this protein (Tsai,
1996; Furlan et al., 1996). In vivo, the secretion of vWF from

the endothelial cells is regulated by NO and prostacyclin
(Jilma et al., 1997; Pernerstorfer et al., 2000; Hegeman et al.,
1998). There is evidence that these inhibitors could decrease

the expression of GPIb (Michelson et al., 1990; Francesconi
et al., 1996). The results of current experiments with svWF-
induced adhesion and aggregation show that both inhibitors

may reduce platelet activation stimulated by svWF.

While the e�ects of prostacyclin and NO on adhesion are
modest, svWF-stimulated aggregation is more amenable to
the inhibitory e�ects of these compounds.

In conclusion, the use of svWF in stirred washed platelet
suspensions allows studying both adhesion and aggregation
and the associated transduction mechanisms.
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