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Effect of Aconitine on Calcium Signal in Human Induced

Pluripotent Stem Cells-Derived Cardiomyocytes
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(School of Life Sciences, Beijing University of Chinese Medicine, Beijing 102488, China)

Abstract This study aims to investigate the effect of aconitine on calcium signal in hiPSCs-CMs (human
induced pluripotent stem cells-derived cardiomyocytes). CCK-8 assay was used to determine the effect of aconitine
on the survival rate of human cardiomyocytes. The effect of aconitine on the beating frequency of cardiomyocytes
under different dosage time and concentration conditions was recorded by confocal microscope light field mode.
The effect of aconitine on calcium signal was recorded by confocal microscope fluorescence system under sponta-
neous and 1, 2, 3 Hz electrical stimulation conditions. To investigate the effect of aconitine on calcium pool, caf-
feine was used to induce the release of calcium ions from the sarcoplasmic reticulum of cardiomyocytes. Aconitine

had toxic effects when the addition dosage was 9 pmol/L and the dosage time was 6 h, which significantly affected
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the survival rate of human cardiomyocytes. Aconitine could significantly accelerate the beat frequency of hiPSCs-

CMs, which was related to the drug treatment time and concentration. Aconitine could significantly reduce the am-

plitude of spontaneous calcium transients and calcium transients under 1, 2, 3 Hz electrical stimulation in human

cardiomyocytes. Sarcoplasmic reticulum calcium content of human cardiomyocytes treated with 0.3 pmol/L aconi-

tine for 3 h was decreased. Aconitine had elution effect on the pulsatile frequency and calcium signal of hiPSCs-

CMs. Aconitine can accelerate the beat frequency of hiPSCs-CMs, reduce the amplitude of calcium transient and

the sarcoplasmic reticulum calcium content, and thus affect the myocardial function.
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Fig.1 CCK-8 assay was used to determine the effect of aconitine on the survival rate of hiPSCs-CMs after 3 h and 6 h treatment
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A: representative curves of hiPSCs-CMs spontaneous contraction before administration (Control) and after 0.3 pmol/L aconitine and 3 pmol/L aconitine

administration, respectively; B: effect of aconitine on pulsatile frequency under different concentration and time conditions. ***P<0.001.
B2 5L xthiPSCs-CMsHE RIS I F20T
Fig.2 Effect of aconitine on the beating frequency of hiPSCs-CMs
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Fig.3 Effect of aconitine on calcium signal in hiPSCs-CMs

A s 5 B) 4. .

L

o

Z 4 4 E

£ 2 5

£ =

= 3 3 S 5

Z’ 382_

2 27 21 S

g B g

= R

S 11 , 11 g 1-

= TCaffeine TCaffeine 5

£ 0+—1s 0 —1s £
Control 0.3 pmol/L 0

aconitine

©

A STEEA150.3 pmol/L S Sk B ZH M DR] 5 32 14 5 6 AR X it B2 A A il 28, 5 S Ak A DS I 25 $88 40 P 13 505 B 55 S B 5 3 mim el 51 475 < £ P 9k
FETH i BRI C: BB TR LR (/0) S I () 7t R K. *P<0.05.

A: change curve of relative fluorescence intensity induced by caffeine in control group and 0.3 pmol/L aconitine group, the arrow is the time point of
caffeine dosing operation; B: aconitine alters the amplitude of caffeine-induced increase in intracellular calcium concentration; C: fluorescence images
of baseline (left) and peak (right) calcium transients. ¥*P<0.05.
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Fig.4 Effect of aconitine on calcium store content in hiPSCs-CMs
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