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Figure 1: Sketch of platelet activation model. The model differentiates between a weak (ADP, IIa
via PAR1) and a strong (Col, TxA2, IIa via PAR4) path of platelet activation.
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Figure 2: Scheme of the blood coagulation model including the coagulation factor 
cascade, the platelet activation and the compartmentalization of the reaction space. 
Factor and platelet activation take place on the sub-endothelium, on the platelet surface 
or in plasma. Protein C is activated on the endothelium.

PL platelet
PLpa,s strong partially activated platelet
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TxA2 thromboxane
IIa thrombin
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Figure 3: Platelet aggregation (light transmission)  and ADP secretion induced by either single or 
combinatorial triggering with collagen (Col), ADP a nd thrombin (IIa). The upper and lower rows present 
the original experimental results and the simulation results obtained with the platelet model, respectively.
Additionally, the effect of Aspirin (ASA) on TxA2 formation is analysed. Samples marked with ° contained ATP 
impurities.
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Figure 4: Thrombin generation measured 
according to Hemker’s ETP assay : a) in the 
presence of 0.5 pM tissue factor, experimental 
data: Hemker et al. 2003; b) in the presence of 
0.5, 1, 2, 5 nM thrombin, experimental data 
represented by symbols: Wielders et al. 2004; c)
in the presence of 0.5 pM tissue factor, individual 
volunteer data.
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MoBi IMPLEMENTATION

� Platelets play a fundamental role in blood coagulation. Their physiological 
functions include provision of binding sites for coagulation factors, excretion 
of procoagulant factors, and mechanical closure of vessel rupture.

� OBJECTIVE: To better understand the impact of platelet activation in the 
coagulation process for both the in vitro [platelet rich plasma (e.g. Hemker’s
ETP test in PRP)] and in vivo scenarios, we developed a computational 
model representing platelet activation and their inhibition by cyclooxygenase
blockers [aspirin (ASA)] and ADP receptor blockers (thienopyridines). 

� The model differentiates between weak (ADP) and strong activating agents 
(TxA2, collagen, thrombin) and directly represents induction of thromboxane
synthesis, ADP and factor V secretion, membrane flip-flop, as well as 
activation of P2Y1, P2Y12, PAR1 and PAR4.

� We coupled the platelet activation model to a model of the biochemical 
coagulation cascade. First we attributed published numbers of factor binding 
sites to non-activated and activated platelets, and secondly we increased 
activation kinetics at platelets compared to reactions in plasma [3].

� The core platelet model accurately describes a broad spectrum of in vitro
studies with citrate buffered plasma including combination treatments with ADP 
plus either collagen or thrombin with and without ASA or thienopyridine [1,2].

� The model explains both the dynamics of ADP excretion and transmission 
experiments where light transmission increases due to platelet aggregation.

� The integrated model of platelets interacting with the coagulation cascade is in 
accordance with studies of Hemker’s ETP assay with PRP [4,5].


