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Effects of direct current electric fields on vascular endothelial cell orientation and the influence of actin
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[ Abstract)
of vascular endothelial cells and the influence of the cytoskeleton filament actin on the orientation responses of cells in

Methods

inhibitors cytochalasin B or Y27632, were exposed to a direct current electric field of 200 mV/mm, and cell images

Objective  To investigate the effects of direct current electric fields on the orientation responses

direct current electric fields. Cultured vascular endothelial cells, with or without treatment with the actin
were laken at 0, 4 and 8 hours during the exposure. Cells not exposed to the electric field were used as a control.
Cell orientation was quantified using an image analyzer. Immunofluorescence staining of the cells for F-actin was ob-
served through confocal microscopy. Results Cells in the control cultures oriented randomly with no predominant
polarity. Cells exposed to the direct current electric field showed significant re-orientation to align their long axes per-
pendicular to the field vector. Neither cytochalasin B nor Y27632 reduced the re-orientation induced by the field, and
earlier orientation response was observed in Y27632-treated cells. F-actin staining showed that the orientation of F-ac-
tin stress fibres was at random in control cells and perpendicular to the field vector in the field-exposed cells without
any drug treatment. Although the formation of stress fibres was inhibited in the cytochalasin B-or Y27632-treated
cells, the cells in the direct current electric fields kept their re-orientation responses, similar to the cells without any
drug treatment. Conclusions A direct current electric field can induce vascular endothelial cells to re-orient, but
the re-orientation response is independent of actin polymerization and actin stress fiber formation.
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