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Based on “cardiac electrophysiology” to explore induction of cardiotoxicity by
Chinese medicines and preventive measures

WANG Xuanyang! 2, GAO Yuan':3, LI Bin! 3, YU Rui!> 3, XIE Shiyang' 3, ZHOU Luye' 2, SUN Yudie' 2,

ZHU Mingjun'-?

1. Heart Center, The First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000, China

2. The First Clinical Medical College of Henan University of Traditional Chinese Medicine,Zhengzhou 450000, China

3. Henan Engineering Research Center of Chinese Medicine Safety Evaluation and Risk Prevention and Control, The First Affiliated
Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000, China

Abstract: Chinese medicine has a history of thousands of years in the treatment and prevention of diseases and has made outstanding
contributions to the prosperity of the Chinese nation, while the safety of Chinese medicine has faced major questions. Cardiotoxicity
is crucial to the study of clinical toxicity and innovative drug development of Chinese medicine. Currently, there is an increasing
number of cardiotoxicity studies, but most of them focus on the mitigation of cardiotoxicity induced by tumor chemotherapy and the
treatment of cardiac adverse reactions caused by other drugs, while the cardiotoxicity mechanism of Chinese medicine and the safe use
of Chinese medicine have been studied relatively little. Cardiac electrophysiological phenomena, as one of the fundamental life activity
characteristics of cardiac cells, ensure the effective functioning of the heart through the normal electrophysiological activities of
cardiomyocytes. In order to study the cardiotoxicity and mechanism of action of the components of traditional Chinese medicines and

to improve the safety of clinical application of traditional Chinese medicines, this paper summarizes the mechanism of cardiotoxicity
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induced by traditional Chinese medicines in monomers and combinations based on the cardiac electrophysiological properties of

potassium ion channels, sodium ion channels and calcium ion channels. At the same time, with the help of computer virtual model,

human induced pluripotent stem cell differentiated cardiomyocytes (hiPSC-CMs) and heart-like organ (hCO), membrane clamp

technology and other internationally recognized drug cardiotoxicity evaluation techniques, we created a platform for the safe evaluation

of cardiotoxicity of Chinese medicine, and provided corresponding preventive measures for the cardiotoxicity induced by traditional

Chinese medicine theories in the clinical application of Chinese medicine, so as to help to identify the cardiotoxicity and the adverse

cardiac effects caused by the clinical application of Chinese medicine. It will provide scientific basis for the identification of

cardiotoxicity and adverse cardiac reactions caused by clinical application of traditional Chinese medicine, and open up a new research

direction for the research and development of new traditional Chinese medicine.
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Table 1 ECG abnormal performance of cardiotoxic Chinese medicines and compound preparations
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Fig.1 Effects on mechanistic of Chinese herbal medicine monomers and complexes on cardiomyocyte action potentials
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