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PROTECTIVE EFFECTS OF RESVERATROL ON
CEREBROVASCULAR ENDOTHELIAL CELLS FROM OXIDIZED
LOW DENSITY LIPOPROTEIN-INDUCED INSULTS
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Cerebrovascular endothelial cells (CECs) are the major component cells in the blood
brain barrier. Blood brain barrier protects the neurons from toxicants, and thus
prevent the further injury. Oxidized low density lipoprotein (oxLDL) has thus been
considered to be a major culprit that induces dysfunction of the endothelial cells
associated with the initiation of the atherosclerotic lesions. However the effects of
CECs elicited by oxLDL have not been elucidated. Resveratrol is a phytoalexin found
in grapes and other herbs that has antioxidant and cardioprotective effects, but the
protective effects of resveratrol on oxLDL-induced blood brain barrier disruption is
not determined. In this study, we attempted to evaluate the protective effects of
resveratrol on CECs from oxLDL-induced insults and the possible mechanism.
Human LDL was oxidized to different levels (measured by thiobarbituric acid
reactive substance) with CuSO4. We showed CuSO4 is in a time- and
concentration-dependent manner. Cell mitochondria succinate dehyrogenase
viability was assayed by a 3-(4,5-dimethylthiazol -2-yl) 2,5-diphenyltetrazolium
bromide (MTT) colorimetric method. The results showed that viable cells decreased
to 58.7% after exposure of CECs to 200 ug/ml oxLDL for 48 hours, and apoptosis
was demonstrated by using trypan blue exclusion assay, cell morphology change
and DNA fragmentation. Moreover analysis by reverse transcriptase-polymerase
chain reaction (RT-PCR) showed oxLDL increased lectin-like oxLDL receptor-1
(LOX-1) mRNA production. In addition, it was also found that oxLDL induced
apoptosis increasing with reactive oxygen species (ROS) and bax production, loss of
mitochondria membrane potential, and cytochrome c released from mitochondria to
cytosol, further activated caspase-9 - caspase-3 and caspase-8.

In cell free experiment, resveratrol inhibited LDL oxidation. Exposure of CECs to 10
MM resveratrol for 48 hours had no effect on cell viability. Moreover, co-treatment
CECs with 200 pg/ml oxLDL and 10 uM resveratrol reduced the apoptosis of CECs.

All of the evidences showed that resveratrol protected CECs from oxLDL-induced



injury. Resveratrol inhibited the production of ROS and bax, the loss of mitochondria
membrane potential, the release of cytochrome c from mitochondria to cytosol and
the activation of caspase-9 - caspase-3 and caspase-8. On the other hand, data from
RT-PCR analysis showed that resveratrol did not influence LOX-1 mRNA production.
Our findings suggested that resveratrol prevented CECs from oxLDL-caused
apoptosis. The effects is not via LOX-1 mRNA production but through reducing ROS
and bax production, maintaining mitochondria membrane potential, decreasing
cytochrome c release, and inhibition of caspase-9 - caspase-3 and caspase-8

activation.



