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Elucidation of pathological molecular mechanisms involved in pregnancy
hypertension using human placental organoid chips
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We designed and fabricated a microfluidic device that mimics human placental
structures and constructed placental organoids on a chip using placental choriocarcinoma cell lines
and vascular endothelial cells. As a result, cell fusion of placental choriocarcinoma cell lines,

formation of complex structures of placental choriocarcinoma cell lines and human umbilical vein

endothelial cells, and pregnancy-specific protein expression were achieved. Regarding the mechanism
of vascular damage in response to chronic hypertensive stimuli, which was unclear, we were able to
identify the expression of blood pressure stimulus-induced apoptosis of vascular endothelial cells
and some of the signaling pathways associated with it. On the other hand, due to the difficulty of

long-term stable culture of placental organoid chips, we were unable to identify the mechanisms that
induce placental and umbilical vascular dysplasia.
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