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In this study, we developed a novel stretch and hydrostatic pressure loading
device that enables real-time observation of cellular morphological changes and intracellular
signaling mechanisms under high pressure, as well as gene expression analysis. Using this device, we
applied high pressure to chondrocytes and cardiomyocytes to elucidate their intracellular responses
to pressure stimuli. For the heart, we investigated the role of the TRPV2 channel during the
developmental stages from the fetal period and the role of reactive oxygen species in cardiac
contractility. Additionally, we developed a human heart-on-a-chip by co-culturing vascular
endothelial cells, fibroblasts, and iPS-derived cardiomyocytes on a microfluidic chip, enabling the
simulation of human heart responses to blood pressure and flow.
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