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2006a(11)/1997a(6): Briefly outline the role of platelets in haemostasis 
Haemostasis: Physiological mechanism which minimise blood loss from 
damaged vessels whilst maintaining the fluidity of circulating blood 
Platelets: Small, granulated cellular fragments (2-4μm diameter) 

- Derived from magakaryocytes in bone marrow (budding of cell 
membrane and cytoplasm) 

- Lifespan 7-10 days 
- Normal level: 150 x 106/ml 

Haemostasis has 3 stages: 
1. Vasoconstriction 
2. Formation of platelet plug 
3. Formation of blood clot 

1. Vasoconstriction 
Platelet role is in production / release of vasoconstrictor agents 

- TXA2 (produced on platelet surface), serotonin (dense granules) 
During phase of vascular healing 

- PDGF (α granule) stimulates smooth muscles to multiply → promoting 
vascular healing 

2. Platelet plug formation 
Damage to vessel wall: 

- Exposure of subendothelial subtances (collagen, vWF, laminin) 
Adhesion: NOT a metabolically active process 

- Adhesion to collagen facilitated by glycoprotein Ia 
- vWF in subendothelial tissue (bond to collagen) reacts with glycoprotein 

Ib-IX complex (platelet adhesion receptor) 
o Exposes glycoprotein IIb-IIIa complex → binds to vWF and 

fibronectin →→ spreading of platelets on subendothelial matrix 
Activation (platelet metabolic processes) 

- Initiated by platelet adhesion to protein (collagen), soluble agonists 
(adrenaline, ADP, serotonin, IIa), platelet-platelet contact  

- Activation of phospholipase A2 on surface of platelets → activates 
phospholipase C → inositol biphosphate which produces: 

o DAG → activates protein kinase C 
o IP3 → ↑intracellular [Ca2+] → ↑protein kinase C  

- ↑Ca2+ and phosphorylated proteins (2° PKC) leads to: 
o Platelet release reactions: Release of platelet granule contents 

 Within 30s dense granules release ADP, adrenaline, 
serotonin 

• Role: reinforce platelet activation 
 After 30s α granules release fibrinogen, β thromboglobulin, 

PAF-4, factor V, vWF, PDGF, thrombospondin 
• Role: Mediate and reinforce platelet aggregation and 

adhesion 
o Shape change from discoid to spherical with pseudopods 
o Platelet contraction (with clot contraction) 

 



Blood 

By Amanda Diaz 
 

Aggregation 
- Release reactions promote aggregation: 

o Thromboxane A2 produced by activity of phospholipase A2 on 
membrane phospholipids 

 
Membrane phospholipid –Phospholipase A2→ Arachidonic Acid –COX 1→ TXA2 

 
 Role:  

• ↓platelet cAMP → initiates release reaction (above) 
• Vasoconstriction of damaged vessel 

 Promote platelet aggregation 
o ADP from dense granules 

 Promotes platelet-platelet adhesion 
• Positive feedback promotion of ↑platelet activation → 

↑ADP / TXA2 release 
 ↑fibrinogen receptors on platelet surface 

o Fibrinogen / vWF release from α granules 
 Enhance platelet adhesion and aggregation 

o Thrombospondin from α granules 
 Stabilises platelet aggregate 

3. Blood Clot formation 
Procoagulant Activity 

- Platelet activation by IIa and collagen ↑coagulant activity 
o Platelet factor 3 is exposed (in Ca2+ dependent process) for 

coagulation protein complex formation 
 1st reaction: IXa, VIII, and X in the formation of Xa 
 2nd reaction (prothrombinase): interaction of Xa, V, and II in 

the formation of thrombin 
o α granules release 

 Clotting factor V and vWF 
Anticoagulant Activity: prevents disseminated coagulation 

- Platelet activation / aggregation opposed by endothelial prostacyclin 
production (via phospholipase A2 activity and COX 1) 

o Degree of plug formation dependent on the balance of prostacyclin 
/ TXA2 

- Activated protein C (facilitated by protein S) → bind to platelet surface → 
inactivate Va, VIIIa, inactivate inhibitors of TPA → ↑fibrinolysis 


