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Summary. Cell-cell and cell-extracellular matrix 
adhesion are critical aspects of platelet function, 
regulating interactions between circulating platelets in 
the bloodstream with the blood vessel wall.  In 
haemostasis, platelets adhere to the subendothelial 
matrix of a damaged vessel, spread over the surface and 
recruit additional platelets within a developing platelet 
aggregate or thrombus. In addition to this normal 
physiological response, platelet adhesion is critical in 
the pathological process of thrombosis,  where 
circulating platelets adhere to sclerotic lesions or 
undergo shear-induced aggregation within vessels 
occluded by atherosclerotic plaque. Under these 
circumstances, the resulting thrombus may result in 
acute myocardial infarction or stroke. Each stage of 
platelet adhesion and aggregation in haemostasis and 
thrombosis is regulated by specific cell surface adhesion 
receptors. Interestingly, most of the adhesive receptors 
studied in detail have been found not only to regulate 
contact adhesion, but also to transduce intracellular 
signals that activate the cell, initiate post-adhesion 
cellular events, and regulate the adhesive function of 
other receptors.  Platelet activation triggers the 
cytoskeletal rearrangements that control cell shape 
change, spreading, secretion, aggregation and 
contraction. This  review will focus on adhesion- 
dependent signalling induced by the platelet surface 
receptor, the glycoprotein (GP) Ib-IX-V complex, that 
initiates thrombus formation in both haemostasis and 
thrombosis under conditions of high shear blood flow. 
Emerging evidence suggests GP Ib-IX-V-dependent 
signalling may involve receptor cross-linking and the 
cytoplasmic signalling protein, 14-3-3 f. 
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Introduction 

Blood platelets play an essential role in normal 
haemostasis. To prevent excessive blood loss following 
injury, circulating platelets adhere to the vessel wall, 
become activated, spread over the surface and form a 
platelet aggregate or thrombus. Activated platelets 
promote the coagulation cascade, culminating in 
stabilization of the thrombus by fibrin. Contractile actin 
filaments of the platelet cytoskeleton provide the 
mechanical forces underlying clot contraction. All of 
these events are regulated, in whole or in part, by 
specific adhesion receptors on the platelet surface. These 
receptors mediate interactions with other cells or with 
adhesive glycoprotein ligands in the subendothelial 
matrix or plasma. At high shear forces in the blood- 
stream, the glycoprotein (GP) Ib-IX-V complex, a 
constitutively expressed receptor on the platelet plasma 
membrane (-25,000 copiesJplatelet), mediates initial 
contact adhesion to subendothelium (reviewed in Upez,  
1994; Andrews et al., 1997; L6pez and Dong, 1997). 
This involves a specific interaction between GP Ib-IX-V 
and a multimeric adhesive glycoprotein, von Willebrand 
Factor (vWF), in the extracellular matrix (Weiss, 1995). 
Exposure to pathological shear stress also induces 
binding of soluble plasma vWF to platelet GP Ib-IX-V 
complex leading to thrombosis (Kroll et al., 1996). The 
GP Ib-IX-V complex also supports platelet rolling on 
immobilized vWF under flow conditions in vitro (Moroi 
et al., 1996; Savage et al., 1996). In the Bernard-Soulier 
syndrome, a rare congenital disease where platelets lack 
surface expression of functional GP Ib-IX-V complex, 
there is a bleeding phenotype typically characterized by 
prolonged bleeding from trauma or minor surgical 
procedures, frequent epistaxis, gingival oozing and, in 
women, excessive menorrhagia (reviewed in Dunlop et 
al., 1997). Bernard-Soulier platelets respond normally to 
platelet agonists such as ADP and collagen, but show 
impaired vWF-dependent platelet aggregation, adhere 
poorly to subendothelium at high shear forces, and 
aggregate poorly to stimulation by a-thrombin (Dunlop 
et al., 1998). 
















