(®)
2021 2023

Mitochondria-mediated blood flow mechanosensing in endothelial cells
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Endothelial cells (ECs) differentially sense laminar and disturbed flows by
altering the lipid order of their plasma and mitochondrial membranes in opposite directions. This
results in changes in mitochondrial function, namely, increased adenosine triphosphate (ATP)
production for laminar flow and increased hydrogen peroxide (H202) release for disturbed flow,
respectively. When cultured human aortic ECs were subjected to laminar or disturbed flow in
flow-loading devices, the lipid order of their plasma membranes decreased in response to laminar
flow and increased in response to disturbed flow. Laminar flow also decreased the lipid order of
mitochondrial membranes and increased mitochondrial ATP production. In contrast, disturbed flow
increased the lipid order of mitochondrial membranes and increased the release of H202 from the
mitochondria. These results indicate that EC plasma membranes act as mechanosensors to shear stress
and trigger changes in mitochondrial function.
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