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Introduction. Sex differences significantly impact the incidence of cardiovascular disease and susceptibility to drug-induced cardiotoxicity. However, the molecular mechanisms remain unclear due to the lack of human cardiomyocyte models that incorporate both endocrine influences and sex chromosomes.
Aims. This study aimed to elucidate sex-specific mechanisms of cardiotoxicity by employing human induced pluripotent stem cells (hiPSCs) derived from dizygotic twins with shared genetic backgrounds.
Methods. Activated T cells from male and female twin donors were reprogrammed using Sendai virus carrying OCT3/4, SOX2, KLF4, and c-MYC. Pluripotency and trilineage potential were confirmed by immunocytochemistry and RT-qPCR. Three hiPSC lines per donor were differentiated into cardiomyocytes (CMs). Transcriptomic differences were identified by RNA sequencing and principal component analysis. Furthermore, female CMs were tested with the human ether-à-go-go related gene (hERG) channel blocker E-4031 under simulated late follicular phase hormone conditions. Contractile properties were measured using motion vector waveform analysis.
Results. Transcriptomic profiling revealed sex-dependent gene expression. E-4031 exposure led to concentration-dependent prolongation of contraction–relaxation duration (CRD). Female hormones altered the threshold concentration required for this effect, indicating modulation of drug-induced cardiotoxicity.
Discussion. Incorporating hormone-specific conditions into hiPSC-CM-based assays improved predictive accuracy. The twin-based model minimized genetic variability, providing a robust system to dissect sex-related differences in cardiac function and pharmacological responses. This supports rodent-proposed mechanisms of sex-specific cardiotoxicity.
