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Cellular and Molecular Mechanism of the Effect of Hesperidin on Cyclic Strain-Induced Gene Expression in Vascular Endothelial
Cells
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The pure polyphenol hesperidin is common in juices, ascorbic acid, and the citrus juices and has beneficial properties such as being
strong antioxidants. In a hamster model of atherosclerosis, the juices were able to significantly inhibit atherosclerosis and lowered
cholesterol and triglycerides. Furthermore, hesperidin is clinically used in the formular of purified micronized flavonoid fraction



(S5682 or registered as Daflon; containing 90% diosmin and 10% hesperidin). It is concluded that Daflon is of benefit to patients
with chronic venous insufficiency. However, the cellular and molecular mechanisms of the beneficial effect of hesperidin in the
vascular system remain to be elucidated. Endothelial cells (ECs) are constantly under the influence of mechanical forces, including
cyclic strain, as a consequence of vessel contraction and relaxation. Activation of several signal transduction systems has been
demonstrated by hemodynamic forces in ECs. Recently, it has been proposed that the reactive oxygen species (ROS) function as
second messengers in cells exposed to cyclic strain. Activation of nuclear factor-kB and activator protein-1 (AP-1), which can be
regulated by ROS, are believed to be involved in the upregulation of certain genes by hemodynamic forces. Cyclic strain-induced
ROS appear to be involved in the cyclic strain-induced gene expression of plasminogen activator inhibitor-1, monocyte chemotactic
protein-1, and endothelin-1 (ET-1). ROS are also involved in the cyclic strain-induced expression of the ET-1 gene through
modulation of Ras/Raf/extracellular signal-regulated kinase pathway in ECs. However, the effect of hesperidin on cyclic
strain-induced ET-1 gene expression and the intracellular mechanism remains to be determined. In this project, we investigate
whether hesperidin affects cyclic strain-induced ET-1 gene expression and explore its molecular mechanism in culture system.
Hesperidin inhibited the strain-induced ET-1 gene expression as revealed by Nothern blotting and promoter activity assay.
Hesperidin also inhibited strain-increased intracellular ROS generation as measured by a redox sensitive fluorescent dye, 2'
7'-dichlorofluorescin diacetate, and ERK phosphorylation. In summary, our results suggest that Hesperidin inhibits strain-induced
ET-1 gene expression, partially by interfering with the ERK pathway via attenuation of ROS generation.



