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We induced differentiation of human induced pluripotent stem cells into
spontaneously beating cardiomyocytes. We elucidated that the cardiac differentiation is facilitated
by cyclic stretch stimulus and co-culture with human fibroblasts. It is suggested that stretch
stimulus to cardiac stem cells induces release of paracrine factors, thereby increase cardiac
contractility. With regard to autotransplantation of cardiac stem cells in pediatric dilated
cardiomyopathy, we conducted the TICAP-DCM phase I trial and performed surgery for three patients
successfully.

We also studied the effect of mechanical stimulus on gene expression of fertilized eggs in mice and
found that the expression of genes related to embryo development and cell death was altered in
response to mechanical stimulus. In addition, we successfully developed a high-quality silicone
resin incubation chamber for human fertilized eggs. Furthermore, we found that hydrostatic pressure
activates sperm activity.
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