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Abstract

Vascular endothelial cells (EC) exposed to
shear flow are found to produce a variety of
reactive oxygen species (ROS) molecules that alter
many cellular functions, ROS of moderate amount
plays an important tole in regulating the signal
transduction in EC. In addition, nitric oxide (NO)
decreases the amount of ROS in cells and thereby
affects the physiology of cells. Moreover, shear flow
and ROS are known to activate protein kinase C
(PKC} that further modulates many intracellular
signaling pathways. This study investipated the
foregoing phenomena, Imitially, a fluorescence
method  using  6-carboxy-2',7'-dichlorodihydro-
fluorescein diacetate, di{acetoxymethyl ester) was
selected to monitor the level of ROS in human
umbilical vein endothelial cells (HUVEC)., The
intracellular levels of ROS increased about 70 %
when HUVEC were exposed to shear stress (25
dynes/cm?) for 30 min. This increase in ROS was

inhibited by a PKC inhibitor {calphostin C), but there
was no effect on ROS when the cells were treated
with PMA for 24 h. Meanwhile, an NO donor
(NOC-18) decreased the intracellular ROS, whereas
an NO scavenger (PTIO) increased them. Moreover,
the phosphorylation of PKC-au PKC-¢, and
extracellular signal-regulated kinase 1/2 { ERK1/2)
was enhanced significantly after [0 min of shear
exposure. The phosphorylated PKC-a began to
decrease after 30 min and increase again after 2 h.
The increase in phosphorylated PEC-¢ was sustained
up to 2 h. However, the phosphorylation of ERK1/2
gradually decreased. Furthermore, hydrogen peroxide
induced the phosphorylation of PKC-o and ERK1/2,
but no effect on the phosphorylation of PKC-e. The
treatment of antioxidants (NAC and catalase)
decreased phosphorylated PKC-o PKC-, and
ERX1/2. NOC-18 also inhibited the phosphrylation.
These results suggest that the shear-induced ROS in
HUVEC are generated partially via the PKC pathway,
which can be inhibited by NO.
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