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Introduction
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Oxidized low density lipoprotein
(OxLDL)

» More harmful to body comparing with LDL

» Damage to:
- Endothelial Cells
> Cardiac myocytes
- Smooth muscle cells
- Platelet endothelium interaction
- Macrophages
> Kidney
- Chondrocytes

- BBB: endothelial cell
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Resveratrol
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Life extension *:
Worm, fruit fly, short-lived fish

Cancer prevention:
> Skin and Gl tumor

Cardioprotective effects:
- eNOS activity 1

> Platelet aggregation!

- LDL peroxidation!

Antidiabetic effects

Neuroprotective effects (RIMA)
- Reversible inhibition of MAO-A

Anti-inflammatory effects
- Arachidonic acid! COX2!




Lox-1: lectin-type oxidized LDL
receptor |1

» binds, internalizes and degrades oxidized
low-density lipoprotein

» regulation of Fas-induced apoptosis

» atherosclerosis, risk of myocardial infarction,
risk of Alzheimer's disease




Materials and Methods

» Isolation of mouse Cerebrovascular Ecs (CECs):
- Trypsin, collagenase B, centrifuge

» LDL and OxLDL isolation
> Human blood = LDL, + Cu2S04(48hrs)

» ROS quantification
- ROS sensitive Dye and flow cytometry

» DNA Ladder Analysis

> Control and drug treated mouse CECs comparison




Method and Material

» Quantification of DNA Fragmentation

- Anthos 2010 microplate photometer, 450 nm
wavelength

» Analysis of apoptotic Cells
> Flow cytometry

» Knockdown and over expression of Lox-1

- RNAIi and siRNA
> Plasmid with Lox-1 cDNA




» Immunoblot and RT-PCR

» Statistical Analysis
> Student’s t test p<0.05




Results



Toxicity of Resveratrol to Mouse
Cerebrovascular Endothelial Cells

» No adverse effect under the concentrations of 0.5,
1,5, and 10 umol/L resveratrol for 24, 48, and
72 hours

» After exposure for 72 hours, resveratrol at 25
umol/L caused 30% decrease in cell viability

» When concentration reached 50 umol/L,
administration of resveratrol for 48 and 72 hours
decreased the viability of mouse CECs by 44%
and 59% , respectively

No adverse effect observed below the concentration
Sumol /L




Resveratrol Suppresses oxLDL
and ROS Production
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Negative correlation or OXLUL
concentration and Resveratrol
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Negative correlation of Cellular

ROS and Resveratrol concentration
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Negative correlation of Cellular
ROS and the reaction time
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Positive correlation of Cell viability

and the reaction time
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Table 1 Effects of pretreatment and posttreatment with
resveratrol (Res) on protection against oxLDL-induced death of
mouse CECs

Treatments Cell viability (OD values at 550 nm)
Control 1.46+0.08
oxLDL 0.70+0.07*
Pretreatment with Res 1.38+0.04

0.85+0.09*

Posttreatment with Res 1.41+0.08

Posttreatment with 1.07 £ 0.08**
Res+oxLDL

No significant difference oxLDL group and pretreatment with
Res+oXxLDL Pretreatment is not protective

Cell viability in post treatment with Res+oxLDL group is
significantly less than control, yet higher than pretreatment
with Res+oxLDL group




Protection Against oxLDL-Induced
Insults to Mouse CECs by
Resveratrol Occurs via an
Antiapoptotic Mechanism




Expression of ZO-1 and Occludin
in CECs

A

20-1 Occludin

These two proteins are essential for the
formation of tight junction



Resveratrol protect CECs from
oxLDL-induced morphological
change

B
C oxLDL
Apoptotic changes
E (shrinkage of cell)
induced by oxLDL
-




Resveratrol protect CECs from
oxXLDL-induced DNA
fragmentation

M 1 2 3 4

C Res oxLDL Res+oxLDL
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Fragmentation of DNA
(formation of DNA
ladder) induced by
oxLDL




Resveratrol protect CECs from
oxXLDL-induced DNA
fragmentation
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Resveratrol protect CECs from
oxLDL-induced apoptosis
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The Lox-1 Receptor Participates in
Resveratrol-lnvolved Cell
Protection
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Application of Lox-1 siRNA
decrease levels of Lox-1 receptor
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Resveratrol and Lox-1 siRNA
protect CECs from oxLDL-induced

apoptosis
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Resveratrol effectiveness decrease
as Lox-1 receptor over-expressed
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Resveratrol Can Inhibit oxLDL-
Induced Lox-1 mRNA and Protein
Expressions
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Resveratrol and the production of
Lox-1 mRNA
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Resveratrol and the production of
Lox-1 protein
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Resveratrol’s Protection May Be
Involved in Lox-1 Receptor-
Mediated Bax Translocation




oXLDL induce translocation of Bax
from cytoplasm into mitochondria

A

Control

oxLDL

Res

Res+oxLDL

Lox-1 siBMNA

Lox-1 siBNA
+oxLDL

Bax

Mitochondrion

Merged

Most Bax locate inside
of cytoplasm

Bax translocate to
mitochondria

Decreased translocation
of Bax

Decreased translocation
of Bax

Decreased translocation
of Bax

Decreased translocation
of Bax




Affect of resveratrol on oxLDL induce
translocation of Bax from cytoplasm into
mitochondria
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Resveratrol Sequentially
Suppresses Activation of a
Mitochondria-Cytochrome c-
Caspase Protease Pathway
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Discussion




About the concentration of this
study

» According to the previous research, when
resveratrol is about 4umol/L, it has antitumor
activity.

» Thus, the concentration of 1~10 umol/L may

oe higher than it can be in vivo applied.

However, the first experiment of this study

nas showed that it is within the safe range.




Resveratrol, CECs, and oxLDL

» Resveratrol protects CECs from oxLDL-
induced damage of CECs via an anti-
apoptotic mechanism.

» Resveratrol decreases alterations of the
fragmentation of genomic DNA, reduces sub-
G1 phase arrested CECs, reduces the
translocation of Bax proteins, has synergistic
effects with Z-VEID-FMK, and suppresses the
overexpression of LOX-1.
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Conclusion




» This study shows resveratrol can protect
CECs from oxLDL-induced apoptotic insults
via the way mentioned previously.




Thanks for your attetion!!
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Questions?
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