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We investigated the neuroprotective effect of an ethanol extract from Asparagus cochinchinensis (AC)
against glutamate-induced toxicity in the HT22 hippocampal cell, which is an ideal in vitro model for
oxidative stress. The neuroprotective effects of AC in HT22 cells were evaluated by analyzing cell via-
bility, lactate dehydrogenase (LDH), flow cytometry for cell death types, reactive oxygen species
(ROS), mitochondria membrane potential (MMP), and Western blot assays. In the cell death analysis,
AC treatment resulted in significantly attenuated glutamate-induced loss of cell viability with a de-
crease in LDH release. AC treatment also reduced glutamate-induced apoptotic cell death. In the ROS
and MMP analysis, AC treatment inhibited the elevation of intracellular ROS induced by glutamate
exposure and the disruption of MMP. In oxidative stress-related proteins analysis, AC treatment in-
hibited the expression of poly ADP ribose polymerase and heme oxygenase-1 by glutamate. These re-
sults indicate that AC exerts a significant neuroprotective effect against glutamate-induced hippo-
campal damage by decreasing ROS production and stabilizing MMP. Thus, AC potentially provides
a new strategy for the treatment of oxidative stress-related diseases.
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trazolium bromide (MTT), B-actin &4 & Sigma-Aldrich (St.
Louis, MO, USA)°lA FY3+H T Dulbecco’s modified
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Fig. 1. Protective effects of the ethanol extract from Asparagus cochinchinesis (AC) against glutamate-induced cytotoxicity in HT22
cells. Cell viability and cytotoxicity were determined by MTT (A) and LDH assay (B). HT22 cell were pretreated with various
concentrations for 24 hr, followed by treatment with glutamate (5 mM) for 24 hr. **p<0.001 vs. control group, p<0.05 and
mp<0.001 vs. glutamate-treated group. Data are presented as the meantSEM from three independent experiments.



Journal of Life Science 2016, Vol. 26. No. 12 1461

A Glutamate (5 mM)
Control - AC (10 pg /ml) AC (100 pg /ml)
*E_; 1.4%| <o 22.1% ﬂgi‘ 7.3%
- v :
< 3 %" 1
w o w 1
a'“c.- Y
= [ 33.3% =3 27.7%
R Q4 E
s =
e T T R T
wo w0 w0 10*
FITC-A
B C
40 40
i
g 30 T = 307
z s
é % é i
%‘ 1 — 4
T 2 T 3 20 T
=
S 2
*kk =]
& T &
& 3
< 10 Z 10 4
:
0 T T T 0 T T T
Con _ 10 100 Con _ 10 100
AC (sg/ml) AC (us/ml)

SmM glutamate

SmM glutam ate

Fig. 2. Effect of the ethanol extract from Asparagus cochinchinesis (AC) on the types of glutamate-induced cell death in HT22 cells.
Cells were pretreated with two concerntrations (10 and 100 ug/ml) of AC for 24 hr, followed by exposure to 5 mM glutamate
for 24 hr. Cells labeled with FITC-Annexin V and PI, and then measured by flow cytometry. Representative flow cytometry
analysis scatter-grams for Annexin V and PI staining (A). Quantitative analysis of the histograms expressed as the percentage
of apoptotic or necrotic cell death in total cells (B and C). “p<0.05 and **p<0.001 vs. control group, p<0.05 and ~ p<0.001
vs. glutamate-treated group. Data are presented as the meantSEM from three independent experiments.
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Fig. 3. Effect of ethanol extract from Asparagus cochinchinesis (AC) on ROS production in glutamate-treated HT22 cells. Cells were
pretreated with two concerntrations (10 and 100 pg/ml) of AC for 24 hr, followed by exposed to 5 mM glutmate for 24
hr. Cells were stained with carboxy-H,DCFDA and production of ROS was measured using a flow cytometer (A). Quantitative
analysis of the histograms expressed as the percentage of ROS production in HT22 cells (B). “*p<0.001 vs. control group,

"p<0.01 and " p<0.001 vs. glutamate-treated group. Data are presented as the mean+SEM from three independent experiments.
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Fig. 4. Effect of ethanol extract from Asparagus cochinchinesis (AC) on MMP in glutamate-treated HT22 cells. Cells were pretreated
with two concerntrations (10 and 100 pg/ml) of AC for 24 hr, followed by exposure to 5 mM glutmate for 24 hr. The
MMP was examined using TMRE staining by flow cytometry (A). Quantitative analysis of the histograms expressed as the
percentage of mitochondrial inner membrane potential in HT22 cells (B). **p<0.001 vs. control group, ~ p<0.001 vs. gluta-
mate-treated group. Data are presented as the meantSEM from three independent experiments.
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