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Abstract

Portulaca oleracea L., a species of Portulacaceae, is ubiquitous. It is a well-known traditional Chinese medicine
for removing heat, counteracting toxicity, cooling blood, and maintaining hemostasia; it is also used as antidysentery
agent. This study investigated the anti-oxidative and anti-inflammatory activities of water and ethanol extracts from
P. oleracea. The total polyphenol content (21.08+0.03 mg GAE/g) and total flavonoid content (5.45+0.76 mg QE/g)
of the ethanolic extracts were higher than those of the water extracts. The antioxidative activities were determined
by evaluating the 1,1-diphenyl-2-picrylhydrazyl (DPPH) and the 2,2'-azinobis(3-ethylbenzothiazoline-6-sulphonic acid)
(ABTS) radical scavenging activity and by the ferric reducing antioxidant potential (FRAP) assay. The ABTS radical
scavenging activity of the water extract (75.53%) was higher in those of the water extract (67.03%) at concentration
of 1,000 ng/mL. The DPPH radical scavenging activity and FRAP of the ethanol extract were higher than those
of the water extract. We also investigated the anti-inflammatory activity of the P. oleracea extracts in LPS-stimulated
Raw 264.7 cells. The production levels of nitric oxide (NO) and reactive oxygen species (ROS) significantly decreased
with an increasing concentration of the extract. The expression levels of pro-inflammatory cytokines (tumor necrosis
faction (TNF)-q, interleukin (IL)-18, and IL-6) were significantly lower in the ethanol extract than in the LPS
alone treatment group. Based on these results, ethanolic extract from P. oleracea could be an effective antioxidant
and anti-inflammatory agent.
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¥ RAW 264.7 A|3¥+ tumour necrosis factor-a(TNF-a),
interleukin-1B3(IL-1), interleukin-6(IL-6)= X33} pro-
inflammatory cytokine®] ¥ g fdl= A2 Hiw o]
ATH17).
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Z(reactive oxygen species)< A oA g4tslol}
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<9 1 mLel| Foline-Ciocalteau A] ©¥(Sigma-Aldrich Co., St.
Louis, MO, USA) ¥ 10% NaCO; £ <(Daejung, Siheung,
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Ferric reducing antioxidant power(FRAP) 572 Kim &
(28)2] WS AFE-31ItE 300 mM acetate buffer(pH 3.6),
40 mM HCI°l| £33t 10 mM 2.4,6-tripyridyl-s-triazine 2!
20 mM FeCl; - 6H,0Z 212} 10:1:1(vjv/v)] v &2 =3+e}
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DCFH-DAol <|st intracellular reactive oxygen
species(ROS) &4

FZ59 intracellular ROS =% intracellular ROS
assay kit(Cell Biolabs, INC, San Diego, CA, USA)E ©]-&-3}
o] =% 3t} 96-well black plateel] 5x10* cell/well2]
RAW 264.7 cell& T3t 8l g+ ¥ serum free DMEM
HiA 2 WSSt T Al L5 24A17F v et & A 55
SR Aste] 37C, 5% CO, ZxellA 244131 vl kst
AT} PBS(pH 7.4)= 33] A4 3t ¥ 1X dichloro-dihydro-
fluorescein diacetate(DCFH-DA)E- vl %ol 100 uL 3 7}5}he]
37C, 5% CO,°1A 1A17F v k3l & @& ThA] PBSE 33]
Moldlt). Lysis buffer 100 uLE #H7lste] &3 &
fluorescence microplate readers ©]-8-5}¢] excitation 485
nm, emission 535 nmol|A] &FS =73 3to] LPS ©E A g
ol gk A<l ROS A4 AAl&= Hlwste] YeRYS]
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AEZE B33 $ 1243 Bt vt s = A8 &
= A2Jateitt. ¢ AIZF = LPS(1 pg/ml)E A 2]skaL
20A17F wi kst o] & AXE A 3]7ste] TNF-q,
IL-18 2 IL-69] Abe] E7RQl S o Ag-stlon S
HE 53 2ok 2 Alo| EFIRI ol whg3l= A7t ZH
H 96-well plate®l] 7t standard®} AZES 217 50 LA
F-3519] overnightdt$1th. 33] A28+ 3 Streptavidin-HRP
solution(Invitrogen Corp., Carlsbad, CA, USA)< well'd" 100
uLA Egested 3031 WREA7 a1, 33] AlA - mpR|ete R
TMB substrate solution= Z} wellE 100 (L% FF35o] A&
FAoll A HH-g-A]ZI T Stop solutionS 7} wellell 100 pLA]
H7¥ske] Wkg-& SAIAIZ] T microplate reader = 450 nmel|
A FBEE FHste] LPS T A ol tigk A4
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53 ge 9o AYgorrE A BEd] 8
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mg QF/gl & & FEE9] 2.18 mg QF/g HU} foHo=z
=Stk ksl Do) Hold Ao w deldl bl A ERF
Q1 Salvia officinalis, Matricaria recutita 2 Potentilla
fiuticosa®] Ze|¥= s 27t 22.6 ng/mg, 7.5 ng/mg
9 379 ngmgo|v] ZepEo|= FEe 747} 35, 7.1 L
6.1 ngmgo = B n¥n}t =vl36), ¥ F = 9
Eofio|E T o5 ”%%‘9} frAlg ol B g Ak
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Table 1. Total polyphenol and flavonoid contents of Portulaca
oleracea L. extracts with different extraction solvent

(mg/g)
. Total polyphenol Total flavonoid
Extraction solvent (mg G AE/g)’ (mg QF/ g)l)
Water 15.030.03? 2.18+0.21
Ethanol 21.080.03" 5.45+0.76

"Total polyphenol and flavonoid contents are expressed as gallic acid equivalents
(GAE) and quercetm equivalent (QE), respectively.

Each value is meantSD of >3 determinations.

9'Means within same column are significantly different by student’s t-teat (p<0.05).

GAakslol AksiA] vl o] Btdl e we A fulsin
g 2A AL a3l Al aEle] 293 QAT B
A ddbo] gabdoleln Baso] 9uk37). B AdoA
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is éﬂr NErS FEE2 1883-27.85%, & FE&
3%2] 9=, 2507} 500 pg/mL ol A
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Table 2. DPPH, ABTS radical scavenging activity and FRAP of
Portilaca oleracea L. extracts with different extraction solvent

(%)

Extraction Concentration (ug/mL)
solvent 250 500 100

Item

DPPH radical  Water 6.86:1.50%2  1227+059° 24.63+2.25°
scavenging ) " b
activity Ethanol ~ 18.83:090"Y  23.97+2.49" 27.85+2.33
ABTS radical ~ Water 21074074 41.63:0.89° 75.53+127
scavenging " X .
activity Bthanol ~ 23.11#026"  4142+071°  67.03%0.18

Water 26675023 44.86+0.19°  85.64+0.54°
FRAP

Ethanol ~ 2827+041"  57.7124055" 115.67£2.07

"Each value is meantSD of >3 determinations. Values represent an average of
three determinations.

2Means with different superscripts within the same row are significantly different
by Duncan’s multiple range test (p<0.05).

I"Means within same item are significantly different by student’s t-teat (p<0.05).
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Fig. 1. Effects of Porfulaca oleracea L. extracts with different
extraction solvent on the cell viability in RAW 264.7 cells.

After Raw 264.7 cells were pre-treated with LPS for 30 min, it were treated with
the indicated concentrations (0, 500, 1,000, 2,000, and 4,000 ug/mL) of extracts for
24 h. Cell viability was evaluated using a colorimetric assay based on MTT assay.
Data represent the meantSD of three independent experiments.
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Fig. 2. Effects of Portulaca oleracea L. extracts with different
extraction solvent on the production of NO on RAW 264.7 cells.

The results are meantSD of triplicates from a representative experiment. Statistically
significant value was calculated by compared with control group (LPS alone) by Student’s
ttest (¥, p<0.05; **, p<0.01; ***  p<0.001).

Reactive oxygen species(ROS) MM x| &3}
RAW 264.7 Al 3Eof| LPSE A ]3sle] 4teld AEgAE
FEAI T HulE FEEEC 2% ROS A AAE
Folatith uE FE2E 50 93 ROS JA] AL Al
¥ Yol Z71e ROS7F DCE-DAS} HE-g-ah =a1g)go
2 #EE e P8 E o] 8819 th26). Fluorescence microplate
readerZ ©]-8-3to] DCF-DAR GM3l A X5 A3 Az}
(Fig. 3), dHl& B d&E F=EF 257} 500-4,000
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gt Al E YoM & fEsHH, d5u-E o2 WAsk= ROS
S BaAA Bed dSHueS AR F IS
Yepdt

wolEgt EejulEs Aol Sle A FEE
o] LPSi A58 RAW 264.7 Al 22| ROSE A/ AT Wrt
ohz} HARIzte] Wl & skl ROS LA W] ldl
WA 4= AAThs Kim 5@45)°] Bute £ A7 Z23ee
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Fig. 3. Effects of Porfulaca oleracea L. extracts with different
extraction solvent on the production of ROS on RAW 264.7 cells.

The results are mean+SD. of triplicates from a representative experiment. Statistically
significant value was calculated by compared with control group by Student’s t-test
(*p<0.01; **, p<0.001 ).
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Fig. 4. Inhibitory effects of Portulaca oleracea L. extracts on the
LPS-induced TNF-a (A), IL-18 (B) and IL-6 (C) expression in
RAW 264.7 cells.

RAW 264.7 cells pretreated with various concentration of Portulaca oleracea L. extracts
were stimulated with or without LPS (1 pg/mL) for 24 h. TNF-a, IL-183, and IL-6
protein levels in the cell culture media were measured by ELISA (A, B and C, respectively).

Data are represented as meanstSD. Statistically significant value was calculated by
compared with control group by Student’s t-test (¥, p<0.05; **, p<0.01).
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