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collagen

Adhesion & activation secretion  & amplificationaggregation

Primary hemostasis: platelet aggregation



Defects in primary hemostasis

purpura, petechiae,easy bruising

epistaxis, gingival bleeding, menorrhagia, 

gastrointestinal bleeding

excessive bleeding after trauma, surgical 

procedures, dental surgery



Platelet adhesion: rolling
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collapsed                       stretched
Alexa Fluor 488-VWF  sheared by surface accoustic wave

Schneider et al, PNAS 2007,104, 7899

VWF: dynamic conformational changes under shear

static   medium   high
AFM of VWF

Siedlecki et al , Blood 1996, 88, 2939



GPIb-IX-V deficiency: Bernard-Soulier syndrome

Mutation in GPIbŬ,  GPIbɓ or GP IX (not in GP V: see also GP V KO)

1. no interaction with VWF: no shear-dependent adhesion

- no agglutination with ristocetin

- prolonged closure time in PFA

2. + macrothrombocytopenia

- cytosolic tail of GPIbŬimportant for platelet size (Kanaji 2002)

- 1 allel GPIbɓlost (22q11 deletion= di George & velocardiofacial syndromes):

macrothrombocytopenia + normal GPIb function (Van Geet 1998)

2 x Disturbed platelet-dependent hemostatic plug formation

http://www.bernardsoulier.org

Caveat:  giant platelets  & thrombocytopenia also in MYH9-related diseases

(Epstein syndrome, Fechtner syndrome, May-Hegglin anomaly, Sebastian syndrome)

http://www.bernardsoulier.org/


GPIb-IX-V gain-of-function: platelet-type VWD:

- mutation in GPIbŬresulting in increased affinity for VWF

- mirror of VWD type 2B: VWF gain-of-function

- both: platelet aggregation possible with lower then normal ristocetin

- ristocetin normalised by adding normal plasma to washed VWD platelets

Both bleeding phenotype!

- spontaneous binding highest multimers VWF

- by this, receptors already occupied and can no longer participate

- microaggregates cleared from circulation (VWF may be lower, TP) 

-high multimers no longer in circulation

http://www.pt-vwd.org/



GPVI

collagen

Firm platelet adhesion: collagen receptors

Ŭ2 ɓ1



Fcg-chain

Arg Asp

ITAMs

GPVI

Horii et al. Blood108:936, 2006Clemetson, et al  JBC 274, 29019,1999

Glycoprotein VI



Glycoprotein VI: crosslinking

SLP 76

Fcg-chain

GPVI

P fyn

P lyn
P
P

s
y
k

P

PI3-kinase

LAT

P

P

P

P

P

P

PLCgP



Bergmeier  & Stefanini , JTH 2009;7 Suppl 1:187-90

Ca2+ - regulation

store-operated calcium channel

Dense tubular system

Ca2+



Effects of elevated cytosolic Ca2+

PLA2 activation thromboxane formation

Shape change depolymerisation microtubuli

& spreading: pseudopod formation, clot retraction

Secretion: a-granules (fibrinogen, VWF...)

dense granules (ADP, 5HT,...)

Procoagulant:       phospholipid shuffling

Aggregation: activation of ŬIIbɓ3

and fibrinogen binding


