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% & . Brain microvascular endothelial cells (BMECs) play vital roles in cerebral
ischemia, during which many signal pathways mediate BMECs apoptosis. In this
study, we explored the potential role of Wnt3a/B-catenin signal in BMECs apoptosis
induced by ischemia. Here, we found that oxygen-glucose deprivation (OGD) could
induce apoptosis of BMECs with Wnt3a mRNA expression decrease. Meanwhile,
activation Wnt3a/B-catenin signal with exogenous Wnt3a protein (100 ng/ml) or
Lithium Chloride (LiCl, 4 mM) decreased significantly apoptosis of BMECs induced
by OGD with increasing expression of Bcl-2 in the whole cell and B-catenin in the
nucleus. But, inhibition Wnt3a/B-catenin signal with DKK1 (100 ng/ml) or 2.4-diamino
quinazoline (DQ, 0.2 uM) increased apoptosis of BMECs with decreasing expression
of Bcl-2. These results suggest that activation Wnt3a/B-catenin signal attenuate
apoptosis of BMECs induced by ischemia.
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Fig.1. Time-dependent effect of oxygen and glucose deprivation(OGD)on rat brain microvascular
endothelial cells (BMECs) apoptosis and viability.
(A) Representative fluorescence photomicrographs of rat BMECs with nuclear fragmentation



stained with Hoechst 33258 exposed to OGD for Ohour (control group), Thour, 2hours, 4hours,
8hours, and 12hours (arrow). (B) Quantification of BMECs percent survival data using A showed
that cell survival decreased by OGD in the time dependence. (C) MTT assay also showed that cell
viability decreased by OGD in the time dependence. Results represent mean and SEM from the
three different independent experiments (*p < 0.05 vs. Control, Control group: normal culture,
Scale bar represents 25um).

PEBEE OGD HTH A3, BMECs FYHT-3GIN, FAiGREIL, 45 R RIIHARZF(0GD) ] 5T
BMECs #dT1-,

A TUNEL DAPI Merge

0OGD

Percen tfppt (100/)
o?

ovu(ecu

o —— B2

OGD+DKK 1

otein expression

Bel-2 and Bax prot
2
o
%,
e
¥
2,
.
o
" 3
& %, - &3
N s
% *
2 28
z, 8

0GD+DQ

OGD+Wnt3a
les]
%,
%,
%,
%,
%.
%,
4"(;
Y
%

Bcl-2/Bax Protein ratio

s & & &
& & & F
s

OGD+LiCL

Fig.2. Effect of Wnt/B-catenin signal pathway agonists or antagonists on BMECs apoptosis
induced by ODG 4hours. A. Representative fluorescence photomicrographs for TUNEL-positive
cells (red, TUNEL-positive cells and blue, DAPI; scale bar, 40um). B. Apoptotic cells were
quantified and expressed as the percentage of TUNEL-positive cells to DAPI-positive cells. The
quantification illustrated that percentage of TUNEL-positive cells induced by ODG 4hours
increased in the treatment with antagonists of DKK1 (100ng/ml) or DQ (0.20uM), but decreased
in the treatment with agonists of Wnt3a (100ng/ml) or LiCl (4mM). C.D.E. Relative protein levels
of Bcl2 and ratio of Bcl2/Bax determining by western blot decreased in treatment with the
antagonists of DKK1 (100ng/ml) or DQ (0.20uM), increased in the treatment with agonists of
Wnt3a (100ng/ml) or LiCl (40mM). Results represent mean and SEM from the three different
independent experiments (*p < 0.05 vs. OGD, OGD group: OGD culture for 4hours).
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BACKGROUND:It has been reported that brusatol (BRU) reduces cellular reactive
oxygen species (ROS) level under hypoxia; here the protective effect of BRU against
oxygen-glucose deprivation/reoxygenation (OGD-R)-induced injury in HepG2 cells
and against anoxia/reoxygenation (A/R)-induced injury in rat liver mitochondria was
investigated.

MATERIALS AND METHODS:OGD-R-induced HepG2 cell viability loss was detected
by 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2-H-tetrazolium bromide and trypan blue
staining. Mitochondrial ROS level in HepG2 cells was measured by MitoSOX staining.
The cellular malondialdehyde and adenosine triphosphate level was measured by
commercial kits. The mitochondrial membrane potential in HepG2 cells was
measured by JC-1 staining. The protein level was detected by Western blotting. Rat
liver mitochondria were separated by differential centrifugation. A/R-induced injury in
isolated rat liver mitochondria was established by using a Clark oxygen electrode.
The ROS generation in isolated mitochondria was evaluated using Amplex
red/horseradish peroxidase.

RESULTS:BRU reduced mitochondrial ROS level and alleviated oxidative injury in
HepG2 cells, thereby significantly inhibited OGD-R-induced cell death. During OGD-R,
BRU improved mitochondrial function and inhibited the release of cytochrome c.
Furthermore, BRU showed a clear protective effect against A/R-induced injury in
isolated rat liver mitochondria. When isolated rat liver mitochondria were pretreated
with BRU, A/R-induced ROS generation was significantly decreased, and
mitochondrial respiratory dysfunction was ameliorated.

CONCLUSIONS:BRU pretreatment attenuated OGD-R-induced injury in HepG2 cells
and A/R-induced injury in isolated rat liver mitochondria by inhibiting mitochondrial
ROS-induced oxidative stress.
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Fig. 1. BRU protected HepG2 cells against OGD-R-induced injury.

a HepG2 cells were treated with various concentrations of BRU for 24 h, and cell viability was
detected by MTT assay. Data are expressed as mean = SD (n = 6). **p < 0.01, ***p < 0.001 versus
control. b HepG2 cells were exposed to 60 nmol/L BRU and then were treated with OGD-R, and
the viability of HepG2 cells was detected by MTT assay. Data are expressed as mean + SD (n =
6). **p < 0.01 versus control, # p < 0.05 versus OGD-R-treated group.BRU, brusatol; OGD-R,
oxygen-glucose deprivation /re — oxygenation
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Fig.2. BRU decreased mitochondrial ROS level induced by OGD-R and alleviated cellular oxidative
stress injury in HepG2 cells.

a HepG2 cells were exposed to 60 nmol/L BRU and then were treated with OGD-R and
mitochondrial ROS level was analyzed by MitoSOX staining using a confocal microscopy. Cells
were also observed by DIC microscopy. b Quantitative analysis of mitochondrial ROS level
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described in (a). Data are expressed as means = SD (n = 3). *** p < 0.001 versus control, ## p <
0.05 versus OGD-R-treated group. ¢ HepG2 cells were exposed to 60 nmol/L BRU and then were
treated with OGD-R, and the cellular content of MDA was detected. Data are expressed as means
+SD (n = 6). ***p < 0.001 versus control, # p < 0.05 versus OGD-R-treated group. DIC, differential
interference contrast; BRU, brusatol; OGD-R, oxygen-glucose deprivation/re oxygenation; MDA,
malondialdehyde
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