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Neuroprotective Effect of Ethyl Acetate Fraction of Portulaca oleracea L.

Nam Kyung Im and Gil Saeng Jeong*
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Abstract — Portulaca oleracea L. is known to have many biological benefits such as anti-oxidant, anti-inflammatory, anti-aller-
gic and anti-tumor. The objective of this study is to explore the neuroprotective effect of P. oleracea L. against glutamate-
induced oxidative stress in mouse hippocampal HT22 cells. P. oleracea L. 70% ethanol extract and solvent fractions have the
potent neroprotective effects on glutamate-induced nerotoxicity by induced the expression of heme oxygenase (HO)-1 in HT22
cells. Especially, ethyl acetate fraction showed higher protective effect. In HT22 cell, P. oleracea L. treatment with ERK inhib-
itor (PD98059) and c-JUN N-terminal kinase (JNK) inhibitor (SP600125) reduced P. oleracea L. ethyl acetate fraction induced
HO-1 expression and P. oleracea L. ethyl acetate fraction also increased ERK and JNK phosphorylation. Furthermore, we
found that treatment of P. oleracea L. caused the nuclear accumulation of Nrf2. In conclusion, the ethyl acetate fraction of 70%
ethanol extract of P. oleracea L. significantly protect glutamate-induced oxidative damage by induction of HO-1 via Nrf2, ERK
and JNK pathway in mouse hippocampal HT22. Taken together these finding suggest that P. oleracea L. ethyl acetate fraction
is good source for taking active compounds and may be a potential therapeutic agent for brain disorder that induced by oxi-

dative stress and neuronal damage.
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Fig. 1. Effects of P. oleracea L. 70% ethanol extracts and its
fractions on glutamate-induced oxidative neurotoxicity. (A)
Cells were treated with samples and then incubated for 12 h.
Cell viability was measured by MTT assay. (B) After incu-
bated 12 h with the treatment of glutamate (5 mM). Each bar
represents the meantS.D. of three independent experiments, *P
<0.05, **P<0.01 compared with glutamate (5 mM). Trolox
(50 uM) was used as the positive control.
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Fig. 2. Effects of P. oleracea L. ethyl acetate fraction on HO-1
expression in HT22 cells. Cells were treated with samples and
then incubated for 12 h with P. oleracea L. Expression of HO-
1 was determined by western blot analysis, and representative
blots of three independent experiments are shown. *P<0.05,
**P<0.01 compared with control. CoPP (20 uM) was used as
the positive control.
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Fig. 3. Effects of P. oleracea L. ethyl acetate fraction on Nrf2
nuclear translocation in HT22 cells. Cells were treated with
200 pg/ml of P oleracea L. ethyl acetate fraction for 0.5, 1,
and 1.5 h. Nrf2 protein was detected by western blot analysis,
and representative blots of three independent experiments are
shown.
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Fig. 4. Effects of P oleracea L. ethyl acetate fraction-induced
MAPK activation on HO-1 expression and glutamate-induced
neurotoxicity in HT22 cells. (A) Cells were treated with
200 pg/ml of P. oleracea L. ethyl acetate fraction for the indi-
cated times. Cell extracts were analyzed by western blot with
specific antibodies for phosphorylated ERK1/2 (P-ERK)(A),
phosphorylated JNK (P-JNK)(B), or phosphorylated p38 (P-
p38)(C). Membranes were stripped and re-probed for total
form of each MAPK antibody as a control, and the represen-
tative blots of three independent experiments are shown.
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Fig. 5. Effects of P. oleracea L. ethyl acetate fraction-induced
ERK and JNK pathway activation on HO-1 expression and
glutamate-induced neurotoxicity. Cells were incubated with
200 pg/ml of P oleracea L. ethyl acetate fraction for 12 h in
the presence or absence of PD98059 (40 uM), SB203580
(20 uM) and SP600125 (25 uM), SnPP (50 uM). Western blot-
ting was then performed with HO-1 antibody. Each bar rep-
resents the mean+S.D. of three experiments. *P<0.05, **P<0.01
compared with glutamate (5 mM).
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