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mechanism 

• inhibition of the rapid delayed rectifier 
potassium current IKr 
 

• inhibition of the channel encoded by the 
hERG gene 

TdP – Torsades de Pointes 
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problems 

• drugs inhibiting IKr potassium current 
in vitro – do not express same 
characteristic in vivo (verapamil) 

TdP – Torsades de Pointes 

potential reasons 

• interplay between various ionic 
channels inhibition 



problems 
• interplay between electric and 

mechanic cardiomyocytes activity 

TdP – Torsades de Pointes 

potential reasons 
• parallel investigation of the electric 

and mechanic activity - the electro-
mechanical window 

Linde 2010 BrJCP 



TdP – Torsades de Pointes 

Linde 2010 BrJCP 



in vivo in vitro in silico 

verification 

prediction 

verification 

prediction 

toxicity prediction 

drug 
induced 

arrythmias ? ? ? 
in vitro 

in vivo 
individual 

in vivo 
population 



• rubidium flux 

• radioactive ligands binding 

• fluorescence assessment 

• electrophysiological methods (HEK, CHO, XO cell lines) - patch clamp  
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proarrythmic potency assessment 
in vitro 

in vitro 



proarrythmic potency assessment 

in vivo 

allometric scaling 

Crumb et al. / PSTT Vol. 2, No. 7 July 1999 

examples of the action potentials recorded from the 
canine, guinea pig, rat and human atrial myocytes 



proarrythmic potency assessment 

in vivo 

allometric scaling 

examples of the action potentials recorded from the 
canine, guinea pig, rat and human atrial myocytes 

Crumb et al. / PSTT Vol. 2, No. 7 July 1999 



proarrythmic potency assessment 

in vivo 

stem cells derived human cardiac myocytes 

examples of the action potentials recorded from the 
stem cells derived human cardiac myocytes 

Peng 2010 



proarrythmic potency assessment 

in vivo 

TQTc 

Witchel H.J. CardTher Vol. 29, 2011 / Wikipedia 



• 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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