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Abstract Persicaria orientalis (L.) Spach (Po) and Potentilla
fragarioides var. major Maxim (Pf) extracts were analyzed to
investigate anti-inflammation through their suppressing effects on
free radicals such as reactive oxygen species (ROS). In addition,
with regard to Po and Pf, an analysis was conducted of their
inhibitory effect on nitric oxide, which is produced in lipopoly-
saccharide (LPS)-treated murine macrophage RAW 264.7 cells,
and their inhibitory effect on the translocation of the nucleus of
nuclear factor-kappa B (NF-kB). The ICs, value of ROS, which
was induced by 50 uM 3-morpholinosydnonimine hydrochloride
(SIN-1), was found to be 23.35£1.27 pg/mL due to the effect of
the Po extract, and 8.46+1.22 pg/mL due to the effect of the Pf
extract. In addition, the ICs, value of peroxynitrite treated with the
Po extract was 2.194+0.04 pg/mL, whereas that of peroxynitrite
treated with the Pf extract was 0.80+0.02 pg/mL. ROS and
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peroxynitrite were induced by 50 uM 3-morpholinosydnonimine
hydrochloride. There was an increase in the amount of nitric oxide
in the RAW 264.7 cells treated with LPS (1 pg/mL), whereas the
level of NO was observed to significantly and dose-dependently
decrease in the cells treated with Po and Pf. The amount of nitric
oxide produced by the group treated with 10 ug/mL of the Pf
extract was 11.45+0.57 uM. Furthermore, the Po extracts inhibited
the translocation of the nucleus of NF-xB in LPS-treated RAW
264.7 cells. Therefore, it is highly possible that Po and Pf have
anti-inflammatory properties.

Keywords inflammation - nuclear factor-kappa B - Persicaria
orientalis - Potentilla fragarioides - reactive oxygen species
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of oJsted A AkstAE# 27F FUFEL Superox1de (*0,)
hydroxyl radical (+*OH), hydrogen peroxide (H,0,) 722 &4
kA (reactive oxygen species, ROS)= thiE A<l Aks} /\Eiﬂ
22 Ay 4k, g 9] EREE doA AW IFNhe
o] f=gtck(Winrow 5, 1993; Beckman} Koppenol, 1996).
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SASIA I MceCord, 1974; Petrone 5, 1980). &/d3}E NF-
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oxide synthase (iNOS), cyclooxygenase-2 (COX-2), tumor necrosis
factor-alpha (TNF-0)& ZHA|ZITHSchreck 5, 1992; Lavrovsky
%, 2000).

Persicaria orientalis (L.) Spach (Po, €@4¥)= vltiE3 o
& 13 REOT Z9] EolE 152me|H 8-9¥0] &
e o] W ABEA Fdoblelrt AT Foltel
‘o] ofk ApaL Bk AW S(E)e] Rlom Fhsh vz
a7tz g7 EAE weta AlE A el jle
Al Fol Uil ZAY niEr|E st Z7|E FE X Eg
TS AWt Ak TS, Potentilla fragarioides var.
major Maxim (Pf, A L) Fu| FALEY 24 ohd
A zEo|t £ EZol= 30-50cmo]w =g o] 4-6¢
of Atk AEA HA B e Ao HAE B s A
AL, o]”e] 23 48 Ygle ko=@ AMSHHKim, 1989). s}
A%k, Poo] 34 AE] AT(Lee 5, 2011)9F PRIA gt &
Aol gitsls AT(Choi 5, 1998)= R FHUAT Pog} Pf
o] FEE 52 Post PIETE YT £4S o83t &4
e As B AT B MRS} FE HAPeR 9 9E
o] Wl A5 A AF7F AFsiith

ol AFE FLAE Po9t Pf FEE o 2|3 ROS Al
I vl gIAAIE (RAW 264.7)°0 lipopolysaccharide (LPS)YE
Agete] fFuE @SNk Al &S Ilst AT &
ANEA el 7FsAE skt

MR e

==
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A AE 2 F2E. Aol AR-E Persicaria orientalis (L.)
Spach®} Potentilla fragarioides var. major Maxin FEE2 5
23153 AEALFESELYANA EYF ol A3 Po
¢t Pf FE=2 712" HIFAE 100% oehE, 50°C =1
o7 71&guFEAX(ASE 300, Dionex, USA)S A&}
FENTH HEALFEELYANA A=A
AIEZY AZ. FASAA digk E4& Frish] {8l
Po9} Pf 71x% FEES FEA] ARES &7l ethyl alcohol=
4 mg/mLe] EESF Ax sto] ARESHITH

Po2} Pfe] Morpholinosydnonimine hydrochloride (SIN-1)o]
ofsf LAF ROSS| A Pogt Pfe] ROS A352> DCFDA
wyos =A% thLeBel 5, 1992). 50mM phosphate
buffer pH 745 ©]&3}] 0.125mM 2',7-dichlorofluorescin
diacetate (DCFDA)2} 6 U/mL esterase® 3]A43F & &3 ZA|
¥ 2',7-Dichlorodihydrofluorescin (DCFH) -£<-& 22°Col A
208-7F vkl 2 & ROS AAE 98] 3-Morpholino-
sydnonimine hydrochloride (SIN-1) 50 uyMZ 7}$+ DCFH
SN 190 uLe} FEE 10 uL Fst Post Pf FEEQ FHF
FE7F 10, 20, 40, 80 ug/mLe] HXE= 3Fth SIN-19] 2js)
A/35= ROSE A] MNE7F Aslishe A=s o719Fd 485 nm,
W= 530 nm S 2 fluorescence microplate reader (Synergy
HT, BIO-TEK, USA)Z =4 3}th.
Pos} Pfo] SIN-19] 93] B3 peroxynitrite®] 3. Pos}
Pfe] peroxynitrite A|3ll52 dihydrorhodamine 123 (DHR123)
WO 2 =31t (Kooy 5, 1994). 722 96-well microplate
o Po¢} Pf FEEL 10uL FH3SF3, 90mM NaCl, 5mM
KCl % 100 mM diethylenetriaminepenta acetic acid$} 10 mM

DHR 123 3$hf-3l= sodium phosphate €+&< (pH 7.4)=
7Fst &, peroxynitriteS WAYA]7]= SIN-12 50 uMe] EA A
gate] A8 FFEE 05, 1, 2, 4pg/mle] A siTh
peroxynitrite®] £33 WH3}FS 7|9 500nm 2 HEub
536 nm= fluorescence microplate reader (Synergy HT, BIO-
TEK)® Z7g 33t

uhe-2 T3] AE (RAW 264.7)9] HA. RAW 264.7 (mouse
monocyte/macrophage cell line)> ATCC (American Type
Culture Collection)ZF-E olt} AX= 2mM L-glutamine,
100 mg/mL streptomycin, 2.5 mg/L amphotericin B, ZL&]3. X
A EZ43E 10% fetal bovine serum (FBS)©] ¥
Dulbecco’s Modified Eagle MediumS ©]-8-3Fe] wj s}t
TS MEZE 5% CO%F 95% air’t T8 &8 ti7]e) 22
ZZ004 37°CE FABIATE 223 10% FBSE H718HA &
& 714 serum-free medium®Z 3F$t}. 100 mm plastic flasks
off 2]l A subculture 3te] M EFE A&

Pogl Pf] RAW 264.7 celldlX AE F4 vlAe IF. Al
Hedol Ax 54o7E BIslr] 918, Raw 2647 AE 5
Ao = 2+ AlgEE] S MTT assayHS ©]-8-351
=739t Raw 264.7 MEZE 24 well plate] 3 welld 30
x10* 7] e] MEE 3L 16717 i gatiet. Post Pf 5=
S 5, 10, 20, 40 pg/mLo] FERE A dte] 18A17Hs<t vl
& F MIT assays ©l&ato] AlE54S SHsIUT

Po9} Pl €3] RAW 264.7 celldl4] LPSE =% Nitric
Oxide (NO)¢] A3]. RAW 264.7 A ZE 48 well plateol] 3
well & 5x10707F =8 E53al 8AIZF sttt Poot

=

Pf F&E50] H$%¥E 25, 5, 10ugmL o] A g ok
IA1ZF & LPS 1 pug/mLE A]ste] 18417 vl ofataict. vk

™

T ATHE dof, AEngd Fo2 FHE nitric oxideFS
griess reagent system (Promega, USA)E ©]&3lo] =4 319tt
(Rao, 1997).

Pos} Pf9] nuclear factor kappa-B (NF-xB) 9% ©4d &
A3 AF. RAW 264.7 MEE 100 mm plastic flasksol] 50x
10* 7H7F S =5 253813 16A17F vl Faloitth. Al ZeA] NF-
kBe LHS 3 3] 93l Post Pf FEES HETEE S,
10, 20, 40 pg/mLe] =% A2lg ok 1AZF $ LPS 1 g/
mLZ A Z3te] 1A17F w8t vl $ AlEZ+= phosphate-
buffered salineZ A2 & AXE AXZ &3 (10mM Tris
(pH 8.0), 1.5mM MgClL, 1mM DTT, 0.1% NP-40, protease
inhibitors) 100 pLE 2]t 158 &< daolA] 31 £ 9
AR sle] Mz dwde] ¥xskE JEde AA s, o
F 3 palletd] AEZ 3 &3]H (10mM Tris (pH 8.0), 50
mM KCI, 100mM NaCl, protease inhibitor)S 30% &<t 4
oA #=2] g & A4 ste] NF-kB A HS 18] 9]
& e S AT dojzl TE e 8% (NF-«B) SDS-oF=
Holjulo]= A AJo|x 7|95 $ F nitrocellulose memebrane
o2 AT A9 ¥ Fold AFE JAA7I7] fls w
o] &AX membranes 5% YA EFHo] ETHE tris-
buffered saline and tween 20 (TBST, 50 mM Tris (pH 7.5),
150 mM NaCl, 0.1% Tween-20)22 30% 59+ 220 ujs
ATk 2 ¥, NF-kB9 specific antibodiesE ©]-&3}o] 4°Co]|
A HRAl BEAIZITE NF-xB @8 92 hoserdish peroxidase”}
Eo] 3J& secondary antibodies® Lo 30% Whe & okl
o] Al X-ray filmell @23t &1t thHabib 5, 1993;
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Fig. 1 Viability of herbal plant extracts in RAW 264.7 cells. Cell viability
was measured by MTT assay. Con, Control. Po, Persicaria orientalis (L.)
Spach. Pf, Potentilla fragarioides var. major Maxim.

Reddy &, 2003).

BABE 4. TASH £42 prism5 for windows (GraphPad
Software, Inc., USA)E ©]&3}e] Newman-Keuls Multiple
Comparison TestZ 493} T}.

a3 9 3g

Pos} Pf 3259 a7 RAW 264.7 celld] AEZAd] ]
A= 98 RAW 264.7 M2Eol| Pfe} Po FEES 18A7F A
23t cell viabilitys <13 23} PR} Po FEE2 RAW
264.7 Mol MEZSFE JEPNA] 3k ThFig. 1).
SIN-18] A2 T FP4FA (Reactive oxygen species,
ROS)%| Pos} Pl & Ao]. 4ts} 2EH2E YNNI+
SIN-1 50 mMZ F=% ROSE Po¢} Po FEE©| InfiHE
A=A B2 ROSE A 2idel] s A==
23l ~EF2=Z superoxide (O,7), hydroxyl radical («OH),
hydrogen peroxide (H,0,) &°] At} Aelx ROSS] F7k=
AW Absh, S whe] EAYS ek AW AlE W NF-
kKBS @443} A)7]3, NFkBE COX-2, iNOS 52| €% w7l
FRAE BHAIA A dEREgo] doldthWinrow &, 1993;
Beckman3} Koppenol, 1996). 1822, ROS| A= £4+4
S W] ARE Alojete Zlew on7t Qi

Po¢} Pf 552 SIN-1 50 yMZ F+5E% ROSE FEE
A, ooz st AAste 245 JeERIUTHEFg. 2).
SIN-1 50 uyMZ =% ROSY Po}t Pf F&E&o 23 50%
A A ZH(ICso)S 23.35£1.27, 8.46£1.22 pg/mLo] L tHTable 1).
ROS A3l5e] Hojd Aoz U&7l ddEZ penicillamin}
trolox2] SIN-1 50 uMZ F=% ROS2] ICsy 7Ol 6.98+0.05
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Fig. 2 Suppression of ROS level by herbal plant extracts. ROS was
measured by fluorescence analysis using DCFDA. Po, Persicaria
orientalis (L.) Spach. Pf, Potentilla fragarioides var. major Maxim.
Statistical significance: *#p <0.001 compared to Con, ***p<0.001
compared to SIN-1, respectively.

Table 1 ICs, value of ROS suppression by herbal plant extracts

ROS ICs (ng/mL)
Po 23.35+1.27
Pf 8.46+1.22
Penicillamin 6.98+0.05
Trolox 7.38+0.05

ROS ICsy value was measured by fluorescence analysis using DCFDA
induced SIN-1 50 uM. Po, Persicaria orientalis (L.) Spach. Pf, Poten-
tilla fragarioides var. major Maxim.

9} 7.38+0.05 pg/mLe} ¥]wsted Po9t Pf +&E<] ROSY A
a5 - =Sk
SIN-19] #glZ ¥AE peroxynitrite2] Po} Pfe] <3 Ao,
Peroxynitrites= ©}2AF 0] &(NO,)3 ROS 5 el Fitkst
2(H0y7F Ajtetel AAEE 242 AHeld DNA 52 X
et Al bl 48 = A Soiel, ks Aks)
2 E g 2o th(Beckman3} Koppenol, 1996; Szabé 5, 2007).
Peroxynitrite®] o= Ats} 2EZ A 2 AlEZ ExAFe] A
ofell oJu|7} o], Po}t Pf =& 2|3 peroxynitrite o]
& #EsI

Po¢} Pfi= 50 uM SIN-1Z A/d¥ peroxynitrites F=2|&
7, ooz Aol SAUTHFig. 3). E3h Podt Pf FEE0|
9Jgt 50uM SIN-1Z F=% peroxynitrite?] 50% Al A%
(ICs)& Po 2.19+0.04, Pf 0.80£0.02 pg/mL°] A TH(Table 2).
Po¢} Pf FZE9] peroxynitrite A|o)50] wi-g- 3 AE &
ol &}tk 53], Peroxynitrite Adl5o] Fojdt Aoz d&HF




208

J Appl Biol Chem (2014) 57(3), 205-210

1504

100

Peroxynitrite(Flu/min, % of SIN-1)

50
0-
c’o‘\ g\§\ o? N v » pg/mL, Po
SIN-1 50 uM
S
4
= 150+
L3
o
X i
< 100
£
3 *kk
[
E’ 50- *kk
= Kk
c Kkk
b
%
s . A
NN N »

o o ‘-’\« Q YV ug/mL, Pf

SIN-1 50 yM

Fig. 3 Suppression of peroxynitrite by herbal plant extracts. Peroxynitrite
was measured by fluorescence analysis using DHR123. Po, Persicaria
orientalis (L.) Spach. Pf, Potentilla fragarioides var. major Maxim.
Statistical significance: *#p <0.001 compared to Con, ***p<0.001
compared to SIN-1, respectively.

Table 2 ICs, value of peroxynitrite suppression by herbal plant extracts

Peroxynitrite ICs, (Lg/mL
Po 2.19+0.04
Pf 0.80+0.02
Penicillamin 0.67+0.04
Trolox 0.55+0.01

Peroxynirtire ICsy value induced SIN-1 50 uM was measured by fluores-
cence analysis using DHR123. Po, Persicaria orientalis (L.) Spach. Pf,
Potentilla fragarioides var. major Maxim.

FUEZ penilcillamin®}  trolox9] SIN-1 50 MZ  F =%
peroxynitrite®] 1Cs, Z+0] 0.67+0.04% 0.55:0.01 pg/mLe} H] 5
5to], Pf FEE 1Cs5 #+°] ¥ Peroxynitrite #|o] &2 E2]
ICsp #oll =383l A5 &Ikt

RAW 264.7 celllx] LPSe] 9]3] W€ nitric oxide®] Pos}
Pl &8 A3, RAW 264.7 A% LPS 1 pgmLS *2)&}
o] 3t nitric oxide (NO)E Po9} Pf F&E°] A=A
#2 St Aol LPS 59 &FAt=e] sk AlsAd
93-S AA NF«xB7F @43t 2= Qe dF4 #4
ARl INOS7F T Eo] A f EAHFe] yeRdth ddE
iNOSE= 39| nitric oxide (NO)7} AJ/d ¥ THEvans, 1995;
Rao, 1997; KubesZ} McCafferty, 2000). 2|22, NO2| # 3|
© AZ Well dFHkge] AaliEar dvke A& 2’1 AT
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Fig. 4 Suppression of nitric oxide level by herbal plant extracts. Nitric
oxide was measured by grease assay. Po, Persicaria orientalis (L.)
Spach. Pf, Potentilla fragarioides var. major Maxim. Statistical
significance : *#p <0.001 compared to Con, *p <0.05 compared to LPS,
**p <0.01 compared to LPS, respectively.

RAW 264.7 AZo] LPS 1 pg/mLS &3 oA NO A
o] 1547038 uM7HA] S7HIR Y Po FE& 10 pg/mLA 2
oAl NO A4S 13.34+0.67 uM, Pf FZE 10 pg/mL A2
oAl NO AL 11454057 yME 5590|E3] 8o
7231 tH(Fig. 4).
RAW 264.7 A XA LPSOl 93] $=%H+ nuclear factor
kappa-B (NF-xB) @43} Ad. Alx W 935S o7& F
3%k 1oz LPS 59 9% A= ROS$} peroxynitrite,
NO¢} 7H& ksl 2E# A= Qs F7hEE NFkB &4d3)e}
Aol UTh LPS 59 &% A5 Atsl 2E#H 27 A
W} redox imbalanceE =3l NF-xBE A3} A7, 4
3l¥l NF«xBE €539 35S FAAZTE RAW 264.7
Alzell LPSe] AF=ol ofs) dgukgo] Aoyl e o Po
9} Pf F&5o] dulikE NF-«xBY 432 Asfshe=x] B2
&ttt

RAW 264.7 A3 LPS 1 pg/mLe #2)sle] NF-kBS
L=3ted Pogt Pf FEEo] Adlet=AE st A3, LPS 1
ug/mLE %23k RAW 264.7 M3Eol|A Poo} Pf FEE0] A
gs oEXHOZ NF«BY SAIE Adfg A& B39
TH(Figs. 5 and 6).
Po & Pf F:2E9 FUSIAAZ2Y 7154, A5 2EHAE
B2 ASHESE ofuet TS, oMWY, A, FrhEs,
I A e ANkl ofs HAse AES Fad

Adolrt. o]y g AFWHES AW redox 9 E#F
ofeff LAEY, olz s AT F2 FARIAR]D NF-
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Fig. 5 Inhibition of NF-kB translocation by Persicaria orientalish. (A)
Western blot analysis was performed to detect NF-kB p65 protein level
in nuclear extracts (40 pg protein) in RAW 264.7 cell. Con, Control;
LPS, lipopolysaccharide (1 pug/mL); Po, Persicaria orientalis (L.) Spach.
(B) Densitometric analysis of NF-kB p65. Statistical significance: *p
<0.05 compared to LPS, **p <0.01 compared to LPS, respectively.

kB7} &43lEn o2 <Qla] COX-2, iNOS, VCAM-1 52| ¢
% AT 2EsA ®okKim 5, 2002; Chung 5, 2006).
ol gt Abs} 2EH AT s AFHES 71 Aol A A
3lo] BAR HzE= vgely Yeolrh Eorte =3h Foll
A dojubar glo] siAS flal B2 #AS 7IEolal th
B AFolx e, Akst 2EH A AEREES AdlsheA] A
B3} SIN-1 50 pM©] F=8= ROS$} peroxynitriteS Po}
Pf F&50] As)sk=x] AHET, RAW 264.7 A Eol| LPSo|
ols e443lEE NF«kBSH NOS Pos} Pf FEEo°] Aslsh=Al
HES] Byl 1 A3, Post Pf FEFE-2 ROSS} peroxynitrite
£ Adlsidnh. 13, Pf FE2E52 NOE As|staL, Po 25
< NF«Be| 4315 Adllsh= 21S #EsIoh

Po%} Pf F+&EL SIN-1 50 y/ME 5% ROSE FEE
A, fe)H oz FEshA AAse 4% Jepi=t, SIN-
1 50 ypMZ FX% ROSQ| Post Pf & 23 50% 3
5(ICs)& Po 23.35£1.27, Pf 8.46+1.22 pg/mLo]At}. ©] Az}
66.7 pM  1,2-diphenyl-2-picrylhydrazyl (DPPH)°ll 2Jaf A4
RadicalS Persicaria hydropiper (Phy) FZ&=°l 2|3t A3l
448 =43 A3 Phy2l SCse 9.5 g/mL, thET di-t-butyl
hydroxytoluene®] SCsp 25.4 gmLSZ Phye] Radical A3ls
o] $-F3lthe A7 (Kim 5, 2007)2F fAFE 7S YRy
At} TSt Potenilla atrosanguinea] Soxhlet FEEZ 4ts}
E24 Trolox®} 100 uM DPPH A7 4& ¥]2Z=4 3 Trolox
equivalent antioxidant capacity valuesi=  29.82+0.421 A
101.22+0.41 mge] Trolox/go2 vl$- £& iltslsS 7k A
T(Kalia &, 2008)2 W58t 32 UERAUTE

Po¢} Pf F2E0] RAW 264.7 Al ¥l LPS 1 ug/mLe A2
sto] =3 NOE JAIsk=A & 315tk RAW 264.7 Al
3ol LPS 1pgmLe AH2sk oAl NO o] 15.47+0.38

it e

£ 2 o 8

U

LPS 1 pg/mL

pg/mL, Pf

Fig. 6 Inhibition of NF-«xB translocation by Potentilla fragarioides. (A)
Western blot analysis was performed to detect NF-kB p65 protein level
in nuclear extracts (40 pg protein) in RAW 264.7 cell. Con, Control;
LPS, lipopolysaccharide (1 pg/mL); Pf, Potentilla fragarioides var. major
Maxim. (B) Densitometric analysis of NF-kB p65.

uM7EA] 7181900 P 55 10 pg/mL A 22elA NO A
AL 11.45£0.57 pMZ FEEH, fojzoz 7HAET) o]
= Ginko biloba %% 200 ug/mLe] RAW 264.7 A9
LPS 10ng/mLe}t IFN-y 10U/mLS A2 ste] A4 E NOE
80%7HA] FEoEH o2 A3ele] ATS AT A++(Kobuchi
5, 1997)9} A3t Aok T3, Cyperus rotundus®] ™|
e FEE0] RAW 264.7 AlEd LPS 10 ng/mLe} IFN-y 10
UmLE Az2lste] A4E NOgH 0, BAES sEo&Edoz
a2 XA Cyperus rotundus F2EE0 23 945 A 713
g3l A3 (Seo 5, 2001)$F SLI Aot

RAW 264.7 Al¥Eo] LPS 1 pgmLe Helsle] AE 8 gz
NF-kB ©]%& FX3193, Pos} Pf FEE0| o5 A=
g #Is A, Po FEEC] Hsk 9EX2Z NF«B
o] o5& At AL RIS ©] A= Ginko biloba
%% 200 pg/mLo] RAW 264.7 Ao LPS 10 ng/mLe}
IFN-y 10 UmL& A2|3le] Eolxl NF«xBe &4& Fxo&
o=z 74 AZIbzs Axk(Kobuchi 5, 1997)9F U3 4
o3t

AE W NO2 5712 NF-«kBe| 4317} dojdrly 4
] YO K Evans, 1995), 2 9= U2 A2 NOZ <l3] NF-
kBe| #4o] 7+ FtheE B3 (Colasantiz} Persichini, 2000)7}
Ao NO7F NFxBe| 43} DNA BRI Alo|Este] A%
S A& gtte BRiPak 5, 1997)7F ok LI NOE
inhibitor of kappa B alphaE& T7H17]|2Z FYSIAIA NF-«xB
4L Aslste] 22 Qs IEEE TNF-af ZdS 94
gth(Peng 5, 1995). ©l= Po X2 NO7} ZAHA= 2o
1 NF«xBe| &do] Hae A3 A9 F s Zo0= AL
¥} Y NO= tAE 5 AREe d5-H34F nitric
oxide synthases (NOS)’} 9% ®H&-S doZ 4 itk NOS
= eNOS, iNOS, nNOS2| Al FF/9] isoforme] =H] o] F
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oA iINOS7F thdst dF Rl 2 AHeS dov|
& F=3HGrisham 5, 1999). Pf &2 LPSE A&
gk RAW 264.7 AlEoA NOS S A stk 232
2, Pf FEFES NO A9 HEo] NOE st A==

A5 F2F INOSY TS A & 5= e Aol AlEHT

ROS, peroxynitirites AFS}EEH S ?ﬁ Fstar olZ Qs
Z7t9E NF-xBE Assle Po FEFES TNF-a 5 NF-«B
el 95 AR FEE AAE] dF W % o E37F d&
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Persicaria orientalis (L.) Spach (Po)$} Potentilla fragarioides
var. major Maxim (P)®] FF= 3 reactive oxygen species
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