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Image Analysis of Endothelial Permeability Dysfunction Induced by Photochemically
Activated Oxygen Radicals
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This study focused on the mechanism of endothelial cell dysfunction caused by reactive oxygen
species generated from photochemical reaction (PR). Human umbilical vein endothelial cells
(HUVECSs) were incubated in collagen dishes with ALA and were irradiated by LED light of 626 nm
wavelength for 10 min. The cell viability maintained after PR however the tube formation of
HUVECs changed to the capillary-like structures and increased in the endothelial permeability.
Shrinkage of HUVECs lead to increase in the subendothelial area and F-actin formation into stress
fibers after PR. This suggests that oxidative stress of PR strongly affects on the morphological
change of HUVECSs and increase in the endothelial permeability.
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Fig.1 Increase in endothelial permeability induced by photochemical reaction. Remarkable
increase of FITC dextran flux was observed after PR while individual ALA incubation and
individual light stimulation were not affected on the cell permeability.

Fig.2 Transformation of endothelial cell structure occurred by exposure of reactive oxygen radicals.
Left figure shows normal formation of HUVECs while right figure shows the HUVECs after
PR. Shrinkage of the cells and spread of subendothelial area can be clearly observed.
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