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Pharmacological research using stem celi-derived cardiac myocytes;
From basic background to pharmaceutical applications
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Junko KUROKAWA :
Dept. Bio-inform., Medical Research Institute, Tokyo Med. Dent. Univ.

Special attention has been given to stem cell-derived differentiated cells for screening assays after the report of human
induced pluripotent stem cells from Prof. Yamanaka’s group. Human induced pluripotent stem cells (hiPSCs) are a
promising renewable source of human cardiomyocytes (CMs) for cardiac safety test as a human in viro model
Although prolongation of the QT interval is a manifestation of delayed repolarization of ventricular action potential.
pre-clinical prediction of drug-induced pro-arrhythmic risks is still challenging. Application of iPS cell technology is
expected to improve in vitro toxicity prediction regarding drug-induced cardiac ventricular arrhythmia, by using human
cardiomyocytes.

Currently, stem cell-derived cardiomyocytes have been shown to exhibit immature gene expression patterns and contain
several subtypes (nodal, atrial and ventricular cells). Thus, it is becoming more common to use¢ milticellular
preparations for evaluation of effects of QT prolonging drugs, because they allow investigating macroscopic function
from various cell-types. Actually, regardless of the single-cell or multicellular preparation. it has been shown that stem
cell-derived cardiomyocytes exhibit spontaneous contraction, reflecting an immature state of cardiac differentiation.

In this talk, T would like to summarize basic cardiac electrophysiology and what we know for iPS cell-derived
cardiomyocyte, then to discuss on what we need for the furture cardiac toxicology.
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Applications of human stem cell-derived CMs
including cardiotoxicity testing
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Immature properties of hiPS-cardiomyocytes
compared with adult ventricular cardiomyocytes
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