Pharmacology of Blood – Targeting platelets
All inhibitors of platelet function are used prophylactically and don’t affect formed thrombi.
Aspirin
ASA is an excellent drug that inhibits COX, and thus thromboxane A2 synthesis.  Thromboxane 
is a potent inducer of platelet aggregation and a vasoconstrictor, so ASA is potent against 
platelet activation.  

It permanently and covalently inhibits COX, so effect lasts until new platelets are formed.
Dipyridamole
Increases cAMP inside platelets.  This inhibits platelet aggregation.  
Dipyridamole inhibits adenosine uptake (which normally activates adenylate cyclase), so this 
raises cAMP and platelets fail to aggregate.

Only works in combination with aspirin or warfarin.

ADP antagonists – Thienopyridine, Ticlopidine, Clopidogrel
Since ADP induces platelet aggregation, these drugs prevent thrombus formation.
ADP antagonists include Thienopyridine, Ticlopidine, and Clopidogrel.

These permanently and irreversibly bind the ADP receptor on platelets, which blocks release of 
alpha and dense granules.  They also inhibit fibrinogen binding.

These drugs are actually prodrugs that are metabolized to active metabolites.

Toxicities include severe neutropenia, bleeding, and thrombocytopenia.

Platelet GPIIb/IIIa antagonists  (note:  will not cause intracranial bleeding!!)
1.  Abciximab is an antibody against GPIIb/IIIa, so fibrinogen can’t crosslink platelets.

Abciximab is cleared within minutes from the body.  
2.  Ebtifibatide is a peptide against GPIIb/IIIa.  It mimics the AA sequence of fibrinogen that 
binds to IIb/IIIa, as well as the AA sequence that VWF uses to bind platelets.

Ebtifibatide blocks fibrinogen and vWF-mediated aggregation of platelets.

Unlike ASA and the ADP antagonists, Ebtifibatide has a short and reversible effect.

3.  Tirofiban is a small molecule against GPIIb/IIIa.  It reversibly blocks fibrinogen binding and 
like Ebtifibatide is rapidly cleared.
Erythropoietin
Erythropoietin binds the EPO receptor of RBC precursors, activating a Jak/Stat pathway.  Stat5 
becomes phosphorylated and acts as a nuclear transcription factor for RBC maturation genes.

This blocks apoptosis of erythroid precursor cells.
Erythropoietin actually increases the risk of thrombosis.
