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hiPSCs and organoids: prediction of arrhythmogenic risks for
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Abstract  Accurate assessment of the risks associated with traditional Chinese medicine ( TCM) such as the potential to induce
serious cardiovascular adverse reactions including cardiac arrhythmias is crucial. This article introduced the pharmacological evaluation
strategies for cardiac safety and the progress in cardiac organ research with a focus on discussing the application prospects of human

induced pluripotent stem cells ( hiPSCs) and organoids in assessing the risks of TCM-induced cardiac arrhythmias. Compared with
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traditional animal models hiPSCs and organoid models provide better reference and predictive capabilities allowing for more accurate
simulation of human cardiac responses. Researchers have successfully generated various cardiac tissue models that mimic the structure
and function of the heart to evaluate the effects of TCM on the heart. The hiPSCs model by reprogramming adult cells into pluripotent
stem cells and differentiating them into cardiac cells enables the generation of personalized cardiac tissue which better reflects
individual differences and drug responses. This provides guidance for the assessment of TCM cardiac toxicity risks. By combining
organoid model with cardiac safety pharmacology strategies such as electrocardiogram monitoring and ion channel function
assessment the impact of TCM on the heart can be comprehensively evaluated. In addition the application of the Comprehensive
in Vitro Proarrhythmia Assay ( CiPA) approach improves the accuracy of evaluation. Applying the CiPA approach to TCM
research reveals potential risks and provides a scientific basis for the clinical application and industrial development of TCM. In
conclusion organoid model and cardiac safety pharmacology evaluation strategies provide important tools for assessing the cardiac
toxicity risks of TCM. The combination of hiPSCs model comprehensive assessment methods and the CiPA strategy enables an
accurate assessment of the risks of TCM-nduced cardiac arrhythmias thus providing a scientific basis for the safe use and
international recognition of TCM in clinical practice. This contributes to ensuring the safety and efficacy of TCM and promoting its
clinical application and global acceptance.
Key words  hiPSCs; organoid; traditional Chinese medicine; arrhythmia
DOI: 10. 19540/j.cnki.cjemm.20230706. 601

90 2
' ( TdP) AR
o TdP
o o .
TdP ( electrocardiograph ECG) QT
o hERG/IKr T
o TdpP
2013 o 20 90 21
( comprehensive in vitro proarrthythmia as— TdP o
say CiPA) o 1.2 . S7B El4 CiPA
( hiPSCs-CMs)
o ( International Conference on Harmonization of Require—
( H9c2.AC16 ments for Registration Pharmaceuticals for Human Use ICH)
) o CiPA ( hu- 2005 ( (QT )
man induced pluripotent stem cells hiPSCs) S7B » K QT/QTec
. E14 Do
hERG QT
hiPSCs
o * . ICH S7B El4
. hERG/IKr( IKr/hERG)
1 QT/QTC
L1 TdpP s
20 20 (TdP)
? 1966 "
(torsade de pointes TdP) * o 20 ( Cardiac Safety Research Consortium CS-

5405



2023 10 | 48 20

Vol. 48 No.20 | October 2023

RC) .
Sciences Institute HESI)
and Drug Administration FDA)

CiPA 2 .

TdP

1.3 CiPA:

CiPA

.+ Tdp B
hiPSCs-CMs

; hiPSCs
ICH S7/E14

CiPA

2 hiPSCs
2.1 hiPSCs-CMs

hiPSCs o
hiPSCs-CMs hERG/IKr
ECG 146

hiPSCs-CMs

hiPSCs-CMs

o

5406

( Health and Environmental

( Food
2013

TdP

2.2 hiPSCs

~

hiPSCs. hiPSCs

( pluripotential stem cells PSCs)

( human embryonic stem cells hESCs)
18

o

( hESCs-CMs)

hiPSCs-CMs .
1922
( CMs) CMs .
CMs
S hiPSCs-CMs
( cardiac organoids hCOs) 7 .
h 3D
3D
2833 2D 3D
3438
<3D
2D
1o
3 hiPSCs
3.1 hiPSCs
hiPSCs
hiPSCs-CMs YEJ ¥ A( HSYA) _
. HSYA
° HSYA
HSYA L ( LTCC) hiP—
SCs-CMs ( HR) )
HSYA
hiPSCs-CMs /

¥ _ BABURINT %



1

Principles and shortcomings of different methods to construct organoids
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