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Antioxidative and Anti-inflammatory Effect of Ethanol Extract from
Duchesnea chrysantha

Deok Jae Lee, In Hwa Jeon, Hyeon Soo Kim, Il Young Cho, Seon Il Jangx

School of Alternative Medicine & Health Science, College of Alternative Medicine, Jeonju University

Oxidative stress has been implicated in cutaneous damage in various inflammatory skin diseases, including atopic
dermatitis. The present study was undertaken to investigate the antioxidative and anti-inflammatory activities of the
extract of Duchesnea chrysantha (DCE). DEC was prepared by extracting with 80% ethanol. Total flavonoids and
polyphenols were measured by a colorimetric assay. The free radical scavenging activity of the extract was analyzed
by the DPPH (1,1-diphenyl-2-picryl hydrazyl), ABTS (2,2-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) and Griess
reagent assay. An oxidative product of nitric oxide (NO), was measured in the culture medium by the Griess reaction.
The level of prostaglandin E> (PGEz) was measured by enzyme-linked immunosorbent assay. The expressions of
inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) were measured by Western blot analysis. Total
flavonoid and polyphenol contents of DCE were included 24.73+0.45 and 178.77+2.65, respectively. DCE significantly
increased electron donating ability (DPPH), nitrite scavenging (NO) and ABTS reducing activity in dose dependant. We
investigated the anti-inflammatory effects of DCE on lipopolysaccharide (LPS)-stimulated RAW 264.7 cells. DCE
significantly suppressed NO and prdstaglandin E> (PGE,) in dose dependant. Furthermore, the levels of iNOS and
COX-2 protein expressions were markedly suppressed by the treatment with DCE in a dose dependent manner. These
results suggest that DEC may has value as natural product with its high quality functional components, antioxidative
and anti-inflammatory activities.
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2,2-diphenyl-1-picrylhydrazyl (DPPH),
2,2’-azino-bis(3-ethylbenzthiazoline-6-sulfonic ~ acid  (ABTS),

Lipopolysacchride (LPS),
sodium nitrite, trichloroacetic acid, butylated hydroxy anisole
(BHA), dimethyl sulfoxide (DMSO), Folin-Ciocalteu reagent,

sodium

Quercetin, potassium ferricyanide,

nitroprusside, sulfanilamide,
dihydrochloride,

phenazine

N-1-naphthylethylenediamine sodium
chloride,

sodium

carbonate, aluminum methosulfate,

sulphanilamide, chloride,
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide, a
tetrazole (MTT) % 7]} A| %2 reagent gradeZ Sigma-Aldrich
AHMO, USA)ZHE F Y34t Prostaglandin Ex(PGE;) assay
kit& R&D Systems (Minneapolis, USA)AFZR-H 43Tt
Anti-INOS, anti-COX-2 antibody= Santa cruz biotechnology
Inc.(California, USA)Z5-E Y3t th. RPMI 1640 =i A, fetal
bovine serum (FBS)+ Gibco BRLAHGrand Islang, NY, USA)Z
HEH 7tk

2) Al @S F2

Aol ALE-g AM(D. chrysantha)v HZtE® @Yol A
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2,2-diphenyl-1-picrylhydrazyl (DPPH) #t]Z
Bloise] W o2 435tk |85 MeOHR =] H3
7} 15, 30, 60, 125, 250 % 500 pg/mLe] =5 A3t 96
well plated] Zt AJ8& 100 yLE F Y3t Al 0.3 mM
DPPH 100 uLE Yo} F%o] 200 uL7} H == 3tc}. AL
10%3F W-&A1Z1 & ELISA reader (Molecular Devies, USA)Z
540 nm FFelA FF=E A3t DPPH &z AA &
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Gray 9} Dugan?] W) me} 94 ¥xo AJE 1 mLd
1 mM NaNO; €94 1 mLE 7}t 5 0.1 N HCI# 0.2 M citrate
buffers o]-&3dke] z+zf pH 1.2, 30 ¥ 6022 BAH3 g %
2395 10 mLZ 3t o] 848 37 CoA 1A1ZF wkgAI1Z o

T = Y o
S 7} vkl 1 mLE #H3}Y 2% acetic acid 3 mL¥} 30% acetic
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acid &Ho 2 £33 Griess reagent(1% sulfanilic acid : 1%
napthylamine = 1:1) 04 mLZ 7}5ta & E§3fe] 2204 15
2 WX g ¥ ELISA reader (Molecular Devies, USA)Z 520

nmeld FREES SHed oAt &4 4L AR 59
o AT FAZKE Aol S FRES AolS WREE Lehy
Atk
oA &A &%)
= (7R FE/F AR ER )10
5) ABTS btz 27 84 274
ABTS 2 2745 & Re 579 Widl oste] 24319
t}. ABTS 74 mM3¥} potassium persulphate 2.6 mM& E§Hst
he e - ol 2417 B A BB 4T o
& ABTS §92 A8 H A 732 nmol A FFE7} 0.700.03 (3
AeEEAel Rk MELe HAdel AEHET. FEE
mg/mL) 50uLell #=HE ABTS &9 950 uLE #7hste] ghaol
A 3083 ¥AZ & 732 nmol A FREES 24T
ABTS }t]Z 27 24 (%)
= (1-(47VE FRE/FHNE FHE)x100

6) MTT £

AAF RAW 2647 th2lAEZE American Type Culture
Collection (ATCC, Rockville, MD, USA)Z F-E +Y3t $-Eo}
87 (fetal bovine serum, FBS), penicillin G (100 IU/mL)%}
streptomycin (100 pg/ml)e] 713 RPMI 1640 A& AM§-3}
of §717F F8sa 37C7F FAHE CO, #MAE7B% COx%H
95% 7Nl Bl et RAW 264.7 T2 A ¥ (1x10°/mL)=
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FAst 2423 WF F BPAE] vEZ =0} BEA L
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4ol PCERE A8t PCGE9 SAWWS  R&DA
(Minneopolis, US.A)7} A|AIgE W] F3lo] ELISAHOZ J
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9) iNOS$} COX-29] Western blot

FE20] AZld AxE & g5 dES SUEXE

W Po) whel A ekl 50 ugS 10% SDS-PAGER ¥ 3 v
transfer solution(20% methanol, 25 mM Tris, 192 mM glycine,
pH 8.3)& ©]&3| nitrocellulose membrane?l —‘?‘—E]Q e
AAF ARG Bl SolRke-& AAsE7] fsiA 5% HIAY skim
milk7} &8 triton-tris buffered saline (TTBS)Z 4T ol A 2A]

=

ZF o] F83] EEWA WASYY. I & tris buffered saline
(TBS)Z 33 A|H3}1L anti-INOS antibody (1:1,000) &
anti-COX-2 (1:500)8 F93te] 3 A|7HEer A20A wgA7
ko3

% 83 AA3a horse radish peroxidase”} #2E goat
anti-rabbit IgG (1:2,000)& 7bstar 1 A1t S A2lA wh&
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enhanced chemiluminescence (ECL)* o 2 HHalA] 7T},
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At 80% AHE FEE9 F4st 24 F DPPH oz
a7 BAEE Yotr7] fsM A dsAE F EEd
butylated hydroxytoluene (BHT)$} vl dle] ZAMSI T HA
Al 2&E9 BHT $55 217t 31.25-1,000 ug/mL7HA] 555
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Yol 7] 3 vitamin C (L-ascorbic acid)$} RHlaste] A3}
o Abe) FEE 3 vitamin Co F55 247 31.25-1,000 pg/mL
M FEE AAT F NO fAF gozd &7 248 A 2
3 Fig. 23 2o] A FxollA Al 80% Ag-& F2=2 NO
Al &7do] vitamin CETE F3HA Ehon, Fxo] JEH S
2 3 2] 7. 53] Al olgE FEE 500
FE(35.6+2.2%) 01 M = vitamin C(24.4+2.3%)}.t} & A &
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Fig. 1. Effect of D. chrysantha extract on DPPH radical scavensing
activity. The extract of whole body from D. chrysantha (DCE) was prepared by
80% ethanol. DPPH radical scavensing activity of each extract (31.25-1,000 ug/mL)
was measured at 30 min as described in the section of Materials and Methods.
To determine whether MLE had antioxidant activity, we performed DPPH radical
scavenging activity assay using as the known antioxidative substance (butylated
hydroxytoluene, BHT) as reference compound. Values are shown as mean * S.D.
of 3 replicates.
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Fig. 2. Effect of D. chrysantha extract on NO-like radical scavensing
activity. The extract of whole body from D. chrysantha (DCE) was prepared by
80% ethanol. NO-like radical scavensing activity of each extract (31.25-1,000 p
g/mL) was measured by Griss reagent as described in the section of Materials
and Methods. To determine whether MLE had antioxidant activity, we performed
DPPH radical scavenging activity assay using as the known antioxidative
substance (vitamin C, Vit C) as reference compound. Values are shown as mean
+ S.D. of 3 replicates.

4. ABTS Az &4 €4

Ao 2 Abe] 80% ol®E FEE9 Iitg A F
ABTS &2 &7 A& dolr 7] &M vitamin Co} ¥l w &}
o zAEIY Y. WA Atwl FE2EF vitamin C F=E 47
31.25-1,000 ng/mL7tA] 525 A% § ABTS givizd &4 &
& ZAMS 23} Fig. 37 #Zo] Al 80% dE& FE2ES A

T ABTS #t)z 27 &Ao] vitamin CY &4 ®HT} &
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AT T ofEH LR SIS Abvl FEF 500 ng/mLo}
1,000 pg/mL F=A M= 717k 51.242.8% 9} 69.8+4.3 png/mLO. 2
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Fig. 3. Effect of D. chrysantha extract on ABTS radical scavensing
activity. The extract of whole body from D. chrysantha (DCE) was prepared by
80% ethanol. ABTS radical scavensing activity of each extract (31.25-1,000 pg/mL)
was measured by ABTS assay method as described in the section of Materials and
Methods. To determine whether MLE had antioxidant activity, we performed DPPH
radical scavenging activity assay using as the known antioxidative substance
(vitamin C, Vit C) as reference compound. Values are shown as mean + S.D. of
3 replicates.

5. HNE AEE W= Al F5E9 531

& Abd) 80% olEE %% o] LPS7} A2 ¥ RAW 264.7
AN EY AEE vAE FTFS Loty sty AX
(1x10°/mL)E RPMI 1640(1% P/S 10% FBS) Hj A& Al-&-3}o]
AE FFAE THE og o948 714 5529 AbY dgE FEF
S FYSA 2447 BT H AT A E BEES ZASIAT

71 A3} Fig. 49} o] ojuj gt oFEo] A A 42tz Al
I AEESS 100%2 JYElS W, LPST ASEAS B¢
822:35% 2 ZAHAoU, Al dBe F2E AT BT
o oj&H oz NEAEE] F7HE Uh(p<0.059} p<0.01). we}
A B AT AHEE A g FEEL o= FRAAME A

E57d0] f19aL, 2319 LPS A5l tig A
At

B3 gyt 9l

== o e
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Fig. 4. Effect of D. chrysantha extract on cell viability in LPS-treated

RAW 264.7 macrophages. Cells were pretreated with or without DCE at

indicated concentrations for 2 h, and then incubated with or without LPS (1 u

g/mL) for 24 h. Cell viability were measured by MTT assay as described in the

section of Materials and Methods. Values are means = S.D. of three independent

experiments. #p<0.01 versus the non-treated control group. *p<0.05 and *p<0.01
versus control group treated with LPS alone.
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6. NO 443 iNOS
Abvl 80% of g
=4 YopR 7] ﬁ*o‘}O% RAW
FaL 4217 Fofl Al o @S FEES
2A7F B A A3 o LPS (1 ng/mL)2 A3 3 244 7F
Hj Fstal v gFH ol 2 H oAt gttt 1 A7 Fig.
5A3 Zo] ow g ool AYHA &2 thxTol WA LPs
2 AF3AS A 17.8+1.7 iME F7HE 0 14(p<0.001), Abuh
g8 AYTe B0 gFHoE NO AL #arziY &
8] 100-200 pg/mL At &g FEE AToAMes 2 237}
T35t A th(p<0.01). NO A4l lo] Atwf og-&
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oAl A o] INOS Edo] Fo oEHo 2 sttt
(Fig. 5B). o]2ig A= Abf oeh& FEE©] INOSO TEHE
AAFLZAN NO BAS 24T F e a7} e As &
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Fig. 5. Effect of D. chrysantha extract on LPS-induced NO
production and iINOS expression in RAW 264.7. Cells were pretreated
with or without DCE at indicated concentrations for 2 h, and then incubated with
or without LPS (1 ug/mL for 18 h (iNOS) or 24 h (NO). (A) NO produced by cells
was measured by the method of Griess. (B) Western blot analysis on iNOS
expression was carried out as described in the section of Materials and Methods.
Values are means + S.D. of three independent experiments. #p<0.001 versus the
non-treated control group. *p<0.05 and *+p<0.01 versus control group treated with
LPS alone.
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At 80% ollghE FZEEo] PGE2 Aol ojuldt
2 ol 7] 9h3te] RAW 2647 A A E(1x10°/mL)S
F3}a 42417 o] DECE 25-200 pg/mLe] FEZ 243 59
A A2 o LPS (1 ug/mL)E A3 $ 244171 i Fsbar vl
Gl %3 ° PCEE SAstAt 1 23 Fig. 6AT} 2ol ofr
g ofEo] AEE A g Tl HIsjA LPSE ZF%}%IQ 73
§ 34504312 pg/mLE 7= o, Al olgke &5 A ¢
FAME FEol JdEFHOE PGE2 A4 &0l Zj”\lﬂ o

3 vl
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3 2 393 a9
50-200 pg/mL At} &g F25 ATAAs 21 A7t §
481 ATHp<0.01). o8} 2ol PGE, 440l o] Ab) olere 3
ZE59 AART g 7HAE GolRy] et g EY
COX-2 L&E& Z2ASHETH 2 23 PGE, Aol thgh Abvf ol gh
< FEEY A 4T Zo] COX-2 &do] v EHo
2 A5 A h(Fig. 6B). clEd A Alw ogHE FEE0
COX2¢) MEE AAFORA PCE, 44S 28T 5 Ut &
B} AE RS T 5 Ak
5000
g 4000 "
T_s: 3000 |
§ 2000 - T
§ 1000 - T
0
LPS (1 pg/mL) - + + + + +
DCE (pg/mL) 0 0 25 50 100 200
B
DCE (pg/mL) 25 50 100 200
LPS (1 pg/imL) + + + + +
[ e | «cox2
[—— | « B-Actin

Fig. 6. Effect of D. chrysantha extract on LPS-induced PGE2
production and COX-2 expression in RAW 264.7. Cells were pretreated
with or without DCE at indicated concentrations for 2 h, and then incubated with
or without LPS (1 pg/mL for 18 h (COX-2) or 24 h (PGE2). (A) PGE2 produced
by cells was measured by ELISA assay and (B) Western blot analysis on COX-2
expression was carried out as described in the section of Materials and Methods.
Values are means + S.D. of three independent experiments. #p<0.001 versus the
non-treated control group. *p<0.05 and *p<0.01 versus control group treated with
LPS alone.
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