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Suppressive Effect of Euryale ferox Salisbury Extracts on Inflammatory
Response in LPS-stimulated RAW 264.7 Cells through the
Antioxidative Mechanism

Young Hwan Kim, Min Ja Lee‘, Hye Sook Lee, Jung Guk Kim, Won Hwan Parkx

Department of Diagnostics 1: Institute of Oriental Medicine, College of Oriental Medicine, Dongguk University

The stems and branchs of Euryale ferox Salisbury (EF), are used in Chinese herbal medicine for
latent-heat-clearing, antipyretic, detoxicant and anti-inflammatory ailments. This plant is used worldwide for the
treatment of many types of inflammatory disease including respiratory infections, diabetes mellitus, rheumatoid arthritis
and play an important role in the immune reaction. Topical natural antioxidants are a useful strategy for the prevention
of oxidative stress mediated inflammatory disease. Plants produce significant amounts of antioxidants to prevent the
oxidative stress caused by photons and oxygen, therefore they represent a potential source of new compounds with
antioxidant activity. This study was designed to evaluate whether EFEA (ethylacetate fraction of EF) may ameliorate
oxidative stress and inflammatory status through the antioxidative mechanism in LPS-stimulated RAW 264.7 murine
macrophage cell line. Treatment of RAW 264.7 cells with EFEA significantly reduced LPS-stimulated inflammatory
response in a dose-dependent manner. In conclusion, the EF extracts have anti-inflammatory effects in vitro system,
which can be used for developing pharmaceutical drug against oxidative stress and chronic inflammatory disease.

Key words : Euryale ferox Salisbury (EF), oxidative stress, antioxidative, anti-inflammatory, RAW 264.7 cell
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inflammatory disease)<

Ao HAATAEES A ke AEeln

E\__l b} bl
A28 Yehdth £3] ma crophagev‘:— %%Oﬂ o gt @QZ}
49 FFHQ 95 ste AE =R, 493549 macrophage=
o

OI

A AN E (antigen presenting cell; APC)Z 4 lymphocyte«]
2] g 2Adstel]l BaF cytokined] EH T HIE0]H WG
gt
318 2~E# 2 43 o)A pro-inflammatory cytokines
A EHeH
nitric oxide synthase (INOS)ol 93] THEOJA|= nitric oxide
(NO)$+  cyclooxygenase-2  (COX-2)ol 93 wEAAA=
prostaglandin  E2  (PGE2), interleukin-1 beta (IL-1B),
interleukin-6 (IL-6) @ TNFa 5°] 3t} o|&d d= v/ B2
%35‘*39] ZAFIAR] nuclear factor kappa B (NFKB)
1™, 2 A3 #Fe] NOSH PGE2E A48k
=R Macrophageoﬂfﬂ 39 ‘?3?@ w7 &

EEi{l—/

(non-specific immune response)< macrophage= 4}
7M7)

o]8]gt pro-inflammatory cytokineo|= inducible
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AN, Euryale ferox Salisbury)2 S5IE, MV, FIETE
# % 2% B, 4oFgS EURYALES SEMENe|t). L&
AW RE o] e MEER(FHAZ; Nymphaceae)dl] & —44:
7J<4—1E4\J 7k 4% Euryale ferox SALISB.S] Hi#sh fif & i
e A0 R, =& JhSoly AL mEE RIS IR
NS BrEsta vhimet & oAl SMERE BrEsta iz got
Pkl Qlo] o] oFe T2 HFela te 2NA dom, &
g AL A Fo] 5~8 cnolth. Kl WHL(S] N7 JoH
% B2 WHEORE o] 1/35 AAFH, F Soi7) Hilk
o] flil &Aool U3, NS FrEstH ffS Jepdth e
H] Fee] Bikelth ke o2 2t

A ‘Er‘%@}i, %? %
7 om, 100 g &l e A
oA 44 g, AW 02 g, SFIE 32 g, AlfHHE
04 g, 3% 05 g, ZF 9 mg, % 110 mg, # 04 mg, vitamin
Bl 040 mg, vitamin B2 0.08 mg, vitamin C 6 mg, nicotine i
2.5mg, carotene fi ko] &4 5o Q2 Ao = cerebroside
trimr A 2 B9}
ferotocotrimer C % D7} &85 o] Jth? Zhao S99 H 0|

W2 7FAAEY HAH = glucosylsterolo] FrE o] loH,
ol AEe

1:11

tocopherol ferocerebroside A

24-methylcholest-5-enyl-33-O-pyranoglucoside,

24-ethylchoest-5-enyl-33-O-pyranoglucoside 2L 24-ethyl
cholesta-5,22E-dienyl-33-0O-pyranoglucosideZ &= A Ut ¥
pRell oisl M2 T S, the TS A2 g4 o,
M B LHES SRR, fekE, mROE, ek,
JRIRME, WS, 18, # Folgka shek™,
Aol W -9 ATE o] e HAY 7
E3 7:"T'Jr °ﬂ%°}"ﬂ 2] °] E

thioredoxin-1 (Trx-1)#} thioredoxin- related protein-32 (TRP32)

Aoz BARY 39, A4 5o A A7
4 A9 4 c}o @ gE FEEe 2 I3 ¢4 DL ”ﬂ

a 14]«4*1]4 o
THREsE FEeA

ojx g el A&
W, A cddopAE ol E
(oxidative stress)-fr= ¢
V&g Aol

webx, # AFeME LPSE AFH RAW 2647
macrophage cell line °]&3ato] 7o 45t ~Ef~ B g
SHS AAETRE FAFOEH A F5tE] 2EF 2 719
ki3 05%/}'} g ot g A5l &8 eSS AEA

hal

FEES ol &F 4_5}21 iEﬂl_
H

13 AAa Tl e de AT=

A% B
1. AleF

Naphthylethylenediamine dihydrochloride (NED), ethanol
(E), hexane (H), dichloromethane (DCM), ethylacetate (EA),
B = (M) Merck (Merck KGaA,
Darmstadt, Germany)olA 93}t Sodium nitroprusside
(SNP), (EDTA),
phosphate monobasic (NaH,PO,), sodium phosphate dibasic
(NaHPO,), 4,5-diaminofluorescein (DAF-2), dimethyl sulfoxide
(DMSO), diethylenetriaminepentaacetic acid (DTPA), tris base,
glucose9} gelatine Sigma (Sigma Chemical Co., St. Louis, MO,
USA)olA 943ttt Dihydrorhodamine 123 (DHR 123)%}
6-carboxy-2/, (DCFH-DA)=
Molecular Probes (Eugene, OR, USA)olA st om,
peroxynitrite Cayman Chemical AHAnn Arbor, MI, USA)e]l
A Y3k CellTiter96 colorimetric assay kit =
(Madison, WI, USA)Oﬂ A}, NucBusterTM PRO-PREPTM Protein

extraction kit= Novagen (Darmstadt, Germany)oﬂ ], Protein

butanol methanol

ethylenediaminetetraacetic ~ acid sodium

7’-dichlorofluorescein  diacetate

Promega

solution-&

extraction

Intron Biotechnology (Gyeonggi-do,
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Korea)oll X Z+7  FS)stsith.
membrane® ECL kit Amersham Pharmacia Biotech
(Buckinghamshire, UK)9l| 4, mouse PGE,, TNFaq, IL-18 % IL-6
ELISA kit= Endogen (Thermo Fishen Scientific Inc., Rockford,
IL, USA)olA F3FH T} B-actin monoclonal antibody (mAb),
COX-2 polyclonal antibocy (pAb)E Cell Signaling Technology
(Beverly, MA, USA)ellA 43t 21, HO-1 pAbe Millipore
( Temecula, CA, USA)ol A T438}Ath. iNOS mAb, NFKB p65
mADb, IkB-a pAb, Nrf2 pAb, goat anti-rabbit IgG-HRP % goat
anti-mouse IgG-HRPE Santa Cruz Biotechology (Santa Cruz,
CA, USA)ell A Fd&ll AHE-atslth. 1 9 71Ek ke Al
BES o] &3

Polyvinylidene  fluoride

2. A

ot

2 A

il

g9 Az
2 A ASE AN A(Kf. Euryale ferox
Salisbury, EF)= 200834t 54k AlF& (F)o4slE (A5 9
A, dF=)elX FAg F FAFA st ALEE AT
1) EF 70% oet& FEE9| A=
Al 100 goll 2 LY 70% o&ES H7Fste 14 12 hr, 2%}
6 hr, 33 3 hr 59 A2 L
filters %3 AFstHT:. ©]E rotary vaccum evaporator
(Buchi, Flawil, Switzerland)2 7}t % 35 5AAX 39 &
AAZEDT A E 086 g& AATHTE: 0.86%).
2) EF AREFE Az
70% ANHEE FE3 E
(10:9:1, v/v/v)E B33l 3 oA
g, oddolAEHolE, FatE, £ £o2 AlF
3kt ojuie] & R =
gAY F&

__ZI_
0.16%, ¥ &< FZE(B) 0.
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3. AIE wj

21 A 3 Al 4 (murine macrophage cell line)$l RAW 264.7
cell& = A L3 (KCLB; Seoul, Korea) 2. Z5-E| & wro}
1% penicillin-streptomycin@} 10% fetal bovine serum (FBS)©]
3% DMEM HJ A (GIBCO, Grand Island, NY, USA)E A}-4-3}
o] 377C, 5% CO, 27 stell A wjFstgieh.

4. MTS assay°ll 9|s+ A A& H7t

EFEA (Euryale ferox Salisb.®] ethyl acetate fraction)®] Al
¥o W3 =AE CellTiter 96® AQueous One Solution
Madision, WI, USA)S o] 83},
5-(3-caroboxymethoxyphenyl)-2H-tetra-zolium inner salt (MTS)
assay H O 2 B3It ©]+ mitochondrial dehydrogenases
o] 9J3te] MTS7} formazanl. & ASlE = AL A+ Wy
2 96 well plate©] 1x10"cell/well®] RAW 264.7 cell& 538}
LFEAE X% (10-800 ug/mL)Z A2 3tAY LPSet 4 A&
Sk % 18417 B9k vkt Tk Well B 20 uLe] MTS solutionS

(Promega,

EEERMTE!

A7tete, 37°C, 5% CO, 213t A 4417

microplate reader (Molecular Device, Sunnyvale, CA, USA)

o83t 450 nmolAN FHFE WIS FAste] ool o

HE AEES ML ER BASIA. 72t 5= EFEA7} 2t

cas gat7] Sste] AEE Wl WAE FA W gt

T3 APTF FHEE vla BAS AT AEES NE
B}

T W A7

R
i

o
&

BN mor rob m ot

hu

5. DCFH-DAY| ¢]3} intracellular ROS &3

96 well plate°ﬂ 2X10%cell/ wellQ] RAW 264.7 cell & &F3+
% st MEE welld] 22171 & FBSE #l DMEM Hj %]
2 ZolFth AEE 247 ¥ F EFEA F5E5 5549
2 AA 38t 37T, 5% COA 1A w3t o2 1 ng/mL]
LPSE FAsta 18X7F wiFetaAtt. vk vk 308 < 10
uM DCFH-DA (Sigma Chemical Co., St. Louis, MO, USA)E Hl]
Aol A7kskel 37°C, 5% CO0A Wi ¥s = PBS (pH 74)2
DCFH-DAE 33 Aodl & fluorescence microplate reader
(Molecular Device, Sunnyvale, CA, USA)E ©]&3}4 excitation
485 nm, emission 530 nmol|A] & F& =Aslo] o} AL A
a7 @& tizad tE ROS A4S Hlarste] Yehfith
6. NO &4 %7}

NO A4 FEE 24 well plated] 5X10° cell/well?] RAW
2647 cells wj¥dte] MEES welldl #2221 & FBSE
DMEM Hj A& 24413t v F3l9ith. EFEA 285 s =¥E A
g3t 37T, 5% COA 1A #j st & 1 ug/mLe LPSE
Aelste] 18417 wikstAth AE v} 50 pLell Griess
reagentql 1% sulfanilamide (Sigma chemical Co., St. Louis,
MO, USA)7} %3%%¥ 5% phosphoric acid 50 pL9} 0.1%
naphthylethylenediamine  dihydrochloride =~ (Merck KGaA,
Darmstadt,Germany) 50 uL& 7}8le] 108 7t wkgA7l &
microplate reader (Molecular Device, Sunnyvale, CA, USA)E
o]-&-3te] 540 nmol A FFEE SANAT EFF4L sodium
nitrite (NaNOy)E FE=EZ ZA 8] A3

7. Cytokines 44 =73

Raw 264.7 cellS 24 well plateol 5X10° cell/welle] HEZE
B, 22271 3 FBSE wl DMEM HjA| & 18417+ uj 3}
%t} EFEA -ir%%% SEHEE XYste] 37T, 5% CO0A 14]
e * 1 pug/mLe LPSE A ejste] thA] 18A17F i &gt
T AZ wjFA S FAs] A A7A 70T BB
1) PGE2 A4 24

Commercial competitive enzyme immunoassay kit (R&D
system, Minneapolis, USA)E ©]&-3}e] PGE2¢] 4& A4
t}. Anti-mouse PGE2Z precoating® 96 well plateo] B o =
< standard reagent 100 pLAS %2 ¥ primary antibody
solution® PGE2 conjugates 77} 50 uLA F7}ste] Aol A
2A17F WS A AT Washing buffer2 43] M3 3 & substrate
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RAW 264.7 M X0\ A Euryale ferox Salisbury F%%9] 3

solution 200 pLE #H7}sted 30% 7+ W& A 23 shelA
g A7l the, stop solution 50 pLE A ]3}3l microplate
reader (Molecular Device, Sunnyvale, CA, USA)E ©]|&3}<]
450 nmol Y £33 FHE FE 550 nm goE HAS A
2) TNFq, IL-13 A4 =4

Enzyme-linked immunosorbent assay (ELISA) kit (Pierce
Biotechnology, Rockford, USA)E ©|-&3}¢] TNFa¢} IL-189] &
S =A3Yth. Anti-mouse TNFa®l Anti-mouse IL-1BE
precoating® 96 well plate] Zt7} v 50 uL -2 standard
reagentE %¥-& ¥ Biotinlylated antibody reagent 50 uL¥<& 3
7vated 2A)12F ¥E3- At} Washing bufferZ 53] Al 43t &, 3
29 streptavidin-HRP concentrateE 100 uL H7}3te 304 7t
W8 A7 ke plates A H 35T 9479 TMB substrate 100

LE Hrleted, W& Add 24 stol A 302 7+ ¥ A1 &

stop solution 100 uLE
Device, Sunnyvale, CA, USA)E—
E3E FS 550 nm FHoE H
3) IL-6 A &4

Enzyme-linked immunosorbent assay (ELISA) kit
Biotechnology, Rockford, USA)E ©] &3t IL-69] &
At Anti-mouse IL-6Z precoating® 96 well plateol
50 ulLE ¥o] 24175 ¥E3-A1Z1 & Washing buffer2 33] A
231t} o 7]l biotinlylated antibody reagent 50 uLE 3713}
of 1AZE WA 3 AHE v, 34" streptavidin-HRP
concentrateE 100 pL 3 7}ste] 308 7+ ¥k-g AlZ T} PlateE Al
23l & TMB substrate 100 tLE #H7}3lo, WE 23t =4
sholl A 3027t ¥Hg AlZl §, stop solution 100 uLE ] 3kaL
microplate reader (Molecular Device, Sunnyvale, CA, USA)E
o]-§3te] 450 nmel A &% FFE FS 550 nm @O 2 B
=g

*]2] 3t3L microplate reader (Molecular
o] &3k 450 nmoll A
93,

=44

(Pierce
XL

) o3

8. Immunoblotting
100 mm dishel] 2X10° cell/well®] RAW 264.7 cell 8j %3}

o AZE welll #FA71 & FBSS Wl DMEM i 2|2 18A17F
H %3t ATh EFEA $E5% FEH(0~400 ng/mL)2 * 23}
37C, 5% CO0A] 1At Wikt th& 1 ug/mLe| LPSE X2}

A
o] 18A17F & AEE 83} 227 nuclear fraction¥} total cell
stATh H719E S 93 total cell
W7} tris buffered saline (TBS: 20 mM

fraction® F&3l=t] A&

fraction®] @& F&&

Tris-HCl, 137 mM NaCl, pH 80)22 HEXE A ¥,
PRO-PREPTM Protein Extraction  Solution (Intron
Biotechnology, Seoul, Korea) 200 uLE ¥ ©] 204 304 7+
wg ARl & 4TolA 5837 13,000 rpm  (SORVALL,
Langenselblod, Germany)2.Z H4lEe|sty B F5dL

Bradford protein assay kit (Bio-Rad Laboratoriess, Hercules,
CA, USA)E AH8-3te] 59 nmolA F3EE FAH3t FdT
Fol gz AFSgith. W, NucBusterTM  Protein
Extraction Kit (Novagen, Darmstadt, Germany)E& ©]-&3}4

cytoplasmic ¥ nuclear fractiono|*] ©@¥As FE3dH. 5,
37 TBSZ AL AMXEd 150 pL9 NucBuster Extraction
Reagent 1S H7}3l4 voltex3t & 4Tol| A 5% 2T 13,000 rpm S
2 AAEYI}AT. 5 Y (cytoplasmic fraction)S A A3kl
AEo] 75 uLe] NucBuster Extraction Reagent 29} 100
mM DTT % 100X Protease Inhibitor CocktailS z+7} 1 uL &
A7kt & vortexdle] 4TColAl 58%37F 13,000 rpmo.2 A4 #E]
3t A& 45 d (nuclear fraction)g Ro} FU3 ko] whuld
2 AFsHt dold g Ade 75% (iNOS)9F 12% (COX-2, Tk
Ba, NFxB p65, HO-1, Nrf2 %
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)=
A

o =
g Az

lo

B-actin) sodium dodecyl
£
%, @S polyvinylidene fluoride transfer membrane 2.
2 transfer stETH FA o HI5 | HA AFS A7) K3
membrane< blocking buffer (5% skim milk®} 0.1% Tween 20
< e TBS &)l A 1A B vkeAIZ &, b A5 o
Aol tgt A E 78t 4Tl A overnightAl F T ©]o1A 0.1%
Tween 202 373F TBST £ 0 2 33] A &3 v+,
antibody S &0 A 147t B3 ¥H8-A|71 3 TBSTZ 33 A& g
%, ECL (Amersham, Buckinghamshire, UK)Z ¥H-&-Al#H X-ray
flim ol A S de] dHS &It ¢th Band density g F&
VisionWorks Image Software (UVP, Cambridge, UK)E ©| &3}
o E43tH ). B-actin monoclonal antibody (mAb), COX-2
antibocy (pAb)=  Cell
(Beverly, MA, USA)ol 4 T93t31.2H, HO-1 pAbe Millipore
(Temecula, CA, USA)AIA F+43t T} INOS mAb, NFkB p65
mAb, IkBa pAb, Nrf2 pAb, goat anti-rabbit I[gG-HRP ¥ goat
anti-mouse IgG-HRP= Santa Cruz Biotechology (Santa Cruz,
CA, USA)IA Fd3 AHE-3HSATh.

secondary

polyclonal Signaling  Technology

9. BAAE
A SPSS version 18.0 for Windows (SPSS,
Chicago, IL, USA) program< ©]-&3to 7zt ++¢] Hdv £FA

=] (e}
ERES

A5 AbESAL o 7] AFo] fF-E one-way ANOVAR #4¢
F p< 0.05904 2@ 2Hol7} 9l 7§ Tukey testS ©]-8-3}o]

HA s

Ax 2 az
ME AEE
F9-2 tAl A ES RAW 264.7 cellol T3t EF EARSE
(EFEA)S] A2 é—% Aolr 7] 98kl MTS assays 4 3H5A
t} EFEA $28<& @502 H53¥(0, 10, 25, 50, 100, 200, 400,
800 pg/mL)Z 19A17F A 3HS W ZE FroA AEFA 0]

BZE A ookt 9, LPSE 4h8td AEHAS AR F$
RAW 2647 cello] EFEAS T2 A2|5t9<S ol 400 ug/mL
o FEAAE AEEA0] BHEA Lgkort 800 pg/mL o]
o FRAME ME AEES 40% o F2AZHFig. 1). Wt
4] EFEA7} RAW 264.7 cell®] AE A& &0 &S

F4 g
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233 . oA} -
400 pg/mLe] 2 o]F 4% Y3 ArhFig. 1)
150 rq.LPs
B g [ MELPR
g ap aA aA A 4
o ah  a A aA
& 100
€ 1 B
> b
® 50
i
8 95
ﬂ i e I 4
- 1 % &0 100 200 400 800

Concentration of EFEA (ug/ml)

Fig. 1. Effect of ethyl acetate fraction from Euryale ferox Salisb.
(EFEA) on cell viability in RAW 264.7 cells. Cell viability was evaluated
by MTS assay. RAW 264.7 cells were pretreated with different concentration of
EFEA for 1 h before being incubated with or without 1 pg/mL LPS for 18 h. Values
are mean+S.D. (n=3). *a-bBars with different letters are significantly different at
p< 0.05 by Tukey test.

A &)

WA)Z] RAW 264.791 4 EFEA
FZE=0°| ROS A4 vA= 9&S DCFH-DA assays 53l
dol R kth DCFH-DAE A Xd AAsd AX oz 47
So|7ta, HiO9 Wi 835 we DCFE AASHA Bz
DCFe ¥34xE Z43td AX Yo ROS A FE 4T
F A, & LPse ME Y9 ROSE EFAOR f 87
242 484 Y. B A8 A7, EFEA 2252 Xye
dix LPS =02 g3} controldd HlE] FE-9EFHo=T
ROS AAo] o507 A 5%1, 400 pg/mL 5 %ol A ROS
A3 o] controlzell B3l 83% o] 7HA3Ath(Fig. 2).

2. EFEA 9] intracellular ROS A4
LPSZE )\].Q_ZJ /\Egﬂ/\

lf rul

o
-3
%

S o oo = (=)
1
o
=%

()
—

ROS generation (Fold of control)

i

EFEA (ugfml)

LPS {1 pginl)

Fig. 2. Effects of EFEA on LPS-induced intracellular ROS generation

in RAW 264.7 cells. RAW 264.7 cells were pretreated with different

concentration of EFEA for 1h before being incubated with 1 pg/mL LPS for 18

h. In the last 30 min of treatment, 10 M DCF-DA was added. Values are

mean+S.D. (n=3). Values are expressed as compared with vehicle.xa~fBars with
different letters are significantly different at p< 0.05 by Tukey test.
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welA in vitro A9 dksE EAde] A2
AT
EAS H3E
ez BAS w4
A A Al2=H,

ol X =
AJ . ROSS}F 2L free radical ZHE AYA|
9= ﬁ]—/K]—ﬁ}xﬂ 2 33l vhol Al e A A
of WA N2dst A4 Prze
RRIECERC R I

3ro
EIE

b= 1=01'

E~PN

g

b
X

o]

J{>

R ER Skl
s A AR Aagor BRE . ol g dPAR

Fol Bol FeHcolE, EsES FFsla e EFEAE
Aol AFE Al 7HA AIAF RS Tl AY AEHAE &
HHoZ AT F A& Ao Z /| Eh(Fig. 2)

3. EFEA9] NO A4 % iNOS & A3

LPSZ 4t8ld ~EFAE §A17] RAW 264.79 4 EFEA
7 NO AAel plAE JFS dotrr] 93] LPS Aol <3
F431E cell A A= wjgFd Fo2 FEE NO9 &
NO»-9] HEZE Griess Al oF& ALE-3l A&l ATh. o]= NOZF
- BegEle NO»- Hl2 F4] Wdhs7] ol 1 23,
LPSE H 23 & LPSE H23hA] @& & Rk NO A4e] 20
W) e Z71Eglomn, olgdk LPSe 4tslA ~Ed s fuko)
B E oln o EaoA HuFE uf YD, 25a ~EH
2 frik 2380 M EFEAE 10 ng/mL % o4l NO A4S
Fr-oEHo g oAetgla, 53, 400 ug/mL FEoA LPS &
= A2l s 79%7k4 NO Aol A = Atk(Fig. 3A).
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EFEAfuyml) - - 10 26 &0 100 200 400
Syl -  + o+ o+ o+ o+ o+ o+
B
B
a
s b
@
£012
= = C
T ’—I—‘ ed od
o ; o
MNOS ‘ — — - ‘(—130 KDa
Practin | < —— ‘«—45 1<Da
EFEA (ug/ml) - 100 200 400 400

LPS (1 pgdml)
Fig. 3. Effects of EFEA on lipopolysaccharide (LPS)-induced nitric
oxide (NO) production and inducible NO synthase (iNOS)
expression in RAW 264.7 cells. (A) RAW 264.7 cells were pretreated with
different concentration of EFEA for 1 h before being incubated with 1 ng/mL LPS
for 18 h. The culture supernatants were subsequently isolated and analyzed for
nitrite levels. (B) RAW 264.7 cells were pretreated with different concentration of
EFEA for 1 h before being incubated with 1 pug/mL LPS for 18 h and subjected
to western blotting using antibody specific for INOS. The data was calculated and
compared with vehicle from densitometry quantification of bands. Values are
mean+S.D. (n=3). *a-gBars with different letters are significantly different at p<
0.05 by Tukey test.
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Fig. 4. Effect of EFEA on LPS-induced prostaglandin E2 (PGE2)
production and cyclooxygenase-2 (COX-2) expression in RAW 264.7
cells. (A) RAW 264.7 cells were pretreated with different concentration of EFEA
for 1 h before being incubated with 1 pg/mL LPS for 18 h. The culture
supernatants were subsequently isolated and the amount of PGE2 production was
measured using an ELISA kit according to the manufacturer’s instructions. (B)
RAW 264.7 cells were pretreated with different concentration of EFEA for 1 h before
being incubated with 1 pg/mL LPS for 18 h and subjected to western blotting
using antibody specific for COX-2. The data was calculated and compared with
vehicle from densitometry quantification of bands. Values are mean+S.D. (n=3).
+a—eBars with different letters are significantly different at p< 0.05 by Tukey test.

5. EFEA7} pro-inflammatory cytokine W&ol WX+ 43
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43} tumor necrosis factor a (TNFa), interleukin-18 (IL-18)
2 interleukin-6 (IL-6)9] F&8E& A5t 2 23, TNFas
LPS$t 37 EFEAS A2lstfs W T3] foAo= 7483
t}(Fig. 5).
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Fig. 5. Effect of EFEA on LPS-induced tumor necrosis factor a (TNF
a) production in RAW 264.7 cells. RAW 264.7 cells were pretreated with
different concentration of EFEA for 1 h before being incubated with 1 ug/mL LPS
for 18 h. The culture supernatants were subsequently isolated and the amount of
TNFa production was measured using an ELISA kit according to the
manufacturer’s instructions. Values are mean+S.D. (n=3). *a-eBars with different
letters are significantly different at p< 0.05 by Tukey test.
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Fig. 6. Effect of EFEA on LPS-induced Interleukin (IL)-18 and IL-6
production in RAW 264.7 cells. RAW 264.7 cells were pretreated with
different concentration of EFEA for 1 h before being incubated with 1 pug/mL LPS
for 18 h. The culture supernatants were subsequently isolated and the amount of
IL-1B3 (A) and IL-6 (B) production were measured using an ELISA kit according
to the manufacturer's instructions. Values are mean+S.D. (n=3). *a-dBars with
different letters are significantly different at p< 0.05 by Tukey test.
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Fig. 7. Effect of EFEA on LPS - induced NFxB activation in RAW
264.7 cells. RAW 264.7 cells were pretreated with different concentration of
EFEA for 1h before being incubated with 1 ug/mL LPS for 18h and subjected to
western blot to analysis expression of cytosolic 1kBa (A) and nuclear NFkB p65
(B). A representative figure calculated and compared with vehicle from
quantification of bands by densitometer. Values are mean=S.D. (n=3). *a-eBars
with different letters are significantly different at p< 0.05 by Tukey test.
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Fig. 8. Effect of EFEA on HO-1 and Nrf2 expression in LPS -
stimulated RAW 264.7 cells. RAW 264.7 cells were pretreated with different
concentration of EFEA for 1h before being incubated with 1 ug/mL LPS for 8h
and subjected to western blot to analysis expression of HO-1 (A) and nuclear Nrf2
(B). A representative figure calculated and compared with vehicle from
quantification of bands by densitometer. Values are mean+S.D. (n=3). *a-eBars
with different letters are significantly different at p< 0.05 by Tukey test.
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