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Jost 1998 CardiovRes; Jost 2005 Circulation; Magyar 2000 Pflugers Arch - EurJPhys 

Methods 

• non-failing human 

ventricular myocytes 

 

• drug triggered APD 

changes studied 

0 100 200 300 400 500 600

-100

-80

-60

-40

-20

0

20

40

time [ms] 

m
e

m
b

ra
n

e
 V

 [
m

V
] 

___
 Jost 1998 native 

___
 Jost 2005 native 

___
 Magyar 2000 native 

 
___

 Jost 1998 5µM E-4031 
___

 Jost 2005 50nM Dofetilide 
___

 Magyar 2000 8nM ET-1 



Ten Tusscher and Panfilov (2006), Fink et al. (2008); source cellml.org 
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in silico - in vitro – in vivo extrapolation 

• Hodgkin–Huxley formalism 

• ionic currents reproduced -> M-M formalism for the channels 

• based on the (human) experimental data 

• transmural heterogeneities of ion channel densities for three different 

ventricular cell types (endocardial, midmyocardial, epicardial cells) 

• 0D/1D simulations 
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proarrythmic potency assessment 

• cardiomyocytes physiology 

 

- cell volume 

- cell membrane area – electrical capacitance 

- sarcoplasmic reticulum volume 

human virtual myocytes 

computational models of cardiac electrophysiology 

 

 

- heart wall thickness 

- stimulus diffusion coefficient 



in silico - in vitro – in vivo extrapolation 

proarrythmic potency assessment 

• drugs pharmacokinetics 

- drug concentration in 

- plasma? 

- heart extracellular water? 

- heart intracellular water? 

 

- Cmax only? 
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human virtual myocytes 

computational models of cardiac electrophysiology 

Simulation C/t – Simcyp platform 
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x multiple 

ionic currents 

Inhibition 

(IKr , IKs , INa , ICaL , Ito) 
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• 10-fold cross-validation 

 

 

• External validation 

 

 

all ok. 1 ok. 0 ok. FP FN ROC 

0.74 0.72 0.75 0.25 0.14 0.79 

1 0 classified as 

11 2 1 

3 13 0 

FP – false positive 
FN – false negative 
ROC – receiver-operator curve 

ToxComp.net 

• PROBLEM: classification 

• ALGORITHM: BayesNet (SimpleEstimator, K2, maxParents=10) 

• SOFTWARE: WEKA 

more information can be found at the 
 

www.tox-portal.net 

proarrythmic potency in silico 
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