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Objectives Oxidative stress plays a critical role in endothelial cell
(EC) dysfunction in atherosclerosis. NF-E2-related factor 2 (Nrf2) is
the transcription factor which has antioxidant capacity. X-box
binding protein 1 (XBP1) plays a great part in endoplasmic reticu-
lum (ER) stress and ER stress response. This study is to test the
hypothesis that spliced XBP1 has protective effect on tumour
necrosis factor α (TNF-α) induced oxidative stress, and the poten-
tial role of the activation of Nrf2 in cultured human umbilical vein
endothelial cells (HUVECs).
Methods Spliced XBP1 was overexpressed in HUVECs by infection
of cells with adenovirus encoding mouse spliced XBP1 (Ad-XBP1s).
Adenovirus encoding green fluorescent protein (Ad-GFP) was used

as control. HUVECs were infected with Ad-XBP1 or Ad-GFP for
48 h, then stimulated in the presence or absence of TNF-α (10 ng/
ml) for 24 h. Intracellular superoxide anions generated by HUVECS
were measured by Dihydroethidium (DHE) fluorescence assay.
Expression of 3-Nitrotyrosine (3-NT) was measured by western
blot analysis. XBP1 knockdown was performed by Small RNA
interference (siRNA). The knockdown efficiency was monitored by
determining the protein level of XBP1 using western blot analysis.
HUVECs were transfected with scramble siRNA or XBP1 siRNA
using Lipofectamine 2000 for 6 h, then treated with Nrf2 inducer
tert-butylhydroquinone (tBHQ) (20 mM) for 12 h. The expressions
of Nrf2 were determined by western blot analysis.
Results Overexpression of XBP-1 inhibited TNF-α induced ROS
generation and 3-NTexpression. Moreover, overexpression of XBP-1
enhanced tBHQ induced Nrf2 expression. In addition, downregula-
tion of XBP1 by transfection with XBP1 siRNA suppressed the
tBHQ induced Nrf2 expression in cultured HUVECs.
Conclusions XBP1 suppresses TNF-α induced ROS generation pos-
sibly by activating Nrf2 in cultured HUVECs.
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