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8 ¢ B dFEs BFEEEnx, oAz, o)l LS SActe] A-oekE, FE 59
AA2A O THeAE RISt Siitt BEREEEL 5 FESIGoH, MEEA, s FES,
MAPKs 59 7= ELISA % western blot& %3j %]"_3]-”\13}. I Ay, EF ZYhs e

35.53+0.48 mg GAE/g, Z8tHlolt ke 818+0.16 mg QF/ge 2 uehgdoen, DPPH ¢ ABTS
radical 2752 Bk oEHoR ZUISIAt 27 vlwste] MEEAHL 400 wg/ml EE7HA|
100% ol/Fe] AE&ol yehden], NO @ d354 AIEZIRIS folstAl Zarzith Eet, Betss
=2 MAPKs(ERK, NK, p38) ©ifd Wadg FolstA AAAZH. oldgt 2= BdFE=o] Ast
Al 9 Agol AE 4 9lS Uehith mebd 2 QA Aske AlojohE, sgEE Betadel
of xRz B8Y & 9L Aol
TAJo] : oEzZ oYz Fu FUJEY, FHTEY
Abstract : This study aimed to confirm the potential as a material for food, medicine, and
cosmetics by measuring the physiological activity of the complex extract(Zeonurus japonicus Houtt.,
Houttuynia cordata Thunberg and Citrus unshiu Markovich). The complex extract was with hot
water, The evaluation of cytotoxicity, antioxidant, anti—inflammatory, and MAPKs of the extract
was performed by using ELISA and western blot. Total polyphenols and flavonoid contents of

complex extracts were 126.16 mg/g and 105.84 mg/g, respectively. The scavenging activities of
DPPH and ABTS radical significantly increased in a dose—dependent in complex extracts. Compared
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to the control group, the complex extracts treatments significantly reduced concentrations of nitric
oxide and inflammatory cytokine (ie., IL-18, TNF-a, and IL-6). Furthermore, the complex
extracts treatments significantly reduced protein expression levels of MAPKs (e, ERK, JNK, and

p38). The results indicate that the complex extract can be used for oxidative damage and
inflammation. Thus, the results of this study can be used as basic data for composite materials for

food, medicine, and cosmetics.

Keywords - Leonurus japonicus Houtt., Houttuynia cordata Thunberg, Citrus unshiu Markovich,

Anti-oxidant activity, Anti—inflammatory activity
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dAgo|tt[7-8]. Hoprt FHToll+=
dHA=ES Tl IF=HA 2 AT AFelA
1A= wiets &-8oto] 4tet 9 }dF ax
= Sl AlYA 83t FEE
Eof| TWet A47F Eds| 39 Folrt
2 Ao ARERE HAES AR, duz
(Leonuri Herba.)= EE1(Labiaceae) 294 =
2 AE2H 5, 7 2 YE T ofAot A
Aol de] RxEo] UTHO] HHEE =HEE
leonuridine, leonurinine, leonurine, stachydrine,
S A8 F79 alkaloide}t vit. A AEo] &&HA
Qo AEH AF A2 L FEF, 7
= 9 QA7E WA ol EaEAoH10-13].
ANz (Houttuyniae Herba)+ A8z3}e] o
ool ZQl oFmo] zAgRoltt g &
Z=2E  essential oil, quercetin, hyperin®]
flavonoids, alkaloids S°] &&# glow, Ag
d Hs A2 Fetolz s, I, Fd 5O
HI = AH14-20].
A9 (Citrus  unshiu  Pericarpium)= -3}
&% IRl 45 A Q] Ftojolti21]. A

g4 BAHARLE  ferulic acid, wvanillic acid,

Jo &

coumaric acid 59| phenolic acids¢t Z+F
flavonoid7} 9= Aoz d#EA 9ow, AIA
AT AT=E F95, Fo, T, wG9SAH, A
3} 5o] HaEqirH22-25].
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o] B Az MM Fusis 2gd
S ot BPE A4S Fohfud 7E 72 @
T2 Fo oy 2 guek F9F 99 5 o
oFf msol WEA onE, o4z, WS WY
stel @178 AWsheict.

olg Bl A-ooRE, FE 5 Al B
deiA 488 4 Udx xARES Agstud
% Z99E, E9fE kol 9, DPPH, ABTS

Fa3 sklsfglon, A
RAW 264.7 M=
L5 —37}% JMro LPSE @2
2T F NO 9 @54 Alsstal 5ol

il

2. &3
21, AefF ¥ 717]
2 Addo]  AMgE  aluminum  nitrate
nonahydrate, gallic acid, quercertin, sodium
carbonate,  penicillin-streptomycin,  protease

inhibitor cocktail, potassium acetate solution,
1,1-diphenyl-2-picryl-hydrazyl,  lipopolysa—
O111:B4,

trypan blue, phosphatase inhibitor cocktail 2,

ccharides from Escherichia coli
phosphatase inhibitor cocktail 3, 2,2" azinobis
(3—ethylbenzothiazoline—6-sulfonic) acide=
SigmaAl (Sigma, USA)oA 45+t Ethanol,
folin—ciocalteu's  phenol reagent> MerckAt
(Merck, Germany)ollAl 43ttt Dulbecco's
phosphate  buffered  saline2  WelgeneAt
(Welgene, Korea)ollA 4kt RIPA  lysis
and extraction buffer, Pierce™ BCA protein
assay Kit, 10% ammonium persulfate=
Thermo FisherAF (Thermo Fisher, USA)oA -
A5tk NO (Nitrix Oxide) plus detection
kit, Acrylamide—Bis Solution 30%, 29:1, pH

6.8 w/SDS, 0.5M Tris=HCIl, 10X Tris—
Glycine-SDS  bulffer, GangNam-STAIN™
prestained protein ladder, pH 8.8 w/SDS,

1.5M Tris—HCl, 10X transfer Buffer, 10X
TBS with Tween 20,
blot detection system IntronbioAt (Intronbio,
Korea)oll Al F4stA™. EZ-cytox> DaeilabAt
(Daeilab, Korea)ollAl FdstHTt. Mouse IL-1

miracle star™ western

B ELISA kit, mouse IL-6 ELISA kit, mouse
TNF-a ELISA kit& KomabiotechA}
(Komabiotech, Korea)ollA] I8ttt Sample
buffer ~ (Laemmli's 5x)&  ELPISbiotechA}
(ELPISbiotech, Korea)ollA +4dst¢ict. TEMED
2 Bio-RADA}F (Bio—RAD, USA)ollA Fdstsd
of.  Methyl alcohol2  SamchunchemicalsAt
(Samchunchemicals, Korea)o|Al 435}t
Phospho—SAPK/JNK  (Thr183/Tyr185) (G9)
Mouse mAb, p44/42 MAPK (Erk1/2) (137F5)
Rabbit mAb, SAPK/JNK Antibody, p38 MAPK
Antibody2  Cell signalingAt  (Cell signaling,
USA) oflA etk

7171+ CO; incubator (Sanyo, Japan), micro
plate reader (Molecular Devices, USA), freeze
dryer (ilshin biobase, Korea), funsion FX
(Vilber, USA), rotary vacuum evaporator
(EYELA FDU-540, Japan), mini trans—Blot
(Bio-RAD, USA) 52 A8t

22 AN U =&

2 ARl AR A=m
Japonicus Houtt.), AAZ(Houttuynia cordata
Thunberg), A I|(Citrus unshiu Markovich) E3}
&5}, LHO)O /4 = thd ghoF=oflA
rufjsto] ARg-SHRATE

=zo N 7 10 g8 & 30go] Distilled
water 500 m{-= E1 3XZF FOF FE FE2 &
oAH-S Aol rotary vacuum evaporatorofA]
@St FEskch O]—r 55 892 72 1z
Sto] B9t 518 g(5& 17.27%)S Ao x4
< Y5 (—80°C)°ﬂ"1 Hysh Ao whetba
A% FLvE SRSE o)Asto] ARESHAITh

ol R 2 (Leonurus

2.3.1. & Z 9= (polyphenol) TF =

1 mg/ml =2 LHC FZ& 1 m¥ 50%
folin-ciocalteu's  phenol  reagent  (Merck,
Germany) 0.5 mE 8ot oA 3823t bt
——A]E’ﬂl:]- 1:1]-_0_}\]2_] _sloﬂg Na2C03 iﬂ..&oﬂ 1
ml¢}t Distilled water 7.5 mE& 23t & 30&
AAAIZ H, 1,200 rpmollA] 1083 GAlEE
of e Fdl F2EE 760 m ol
A5ttt & phenol RS E

= -fr
acidg olgstel 4T AP BE

e St

_>.:

A3l gallic

shel @
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2.3.2. 22X o|E(flavonoid) TF A

1 mg/m¢ 5&° LHC F&& 0.1 m¢t 80%
oAgZ 0.9 mE Este] 2= 0.5 mell 10%
aluminium niatate 0.1 m{®} 1 M potassium
acetate 0.1 md, 80% olgt& 4.3 S FH7}oto]
A2o)A 40& HAst FFEE 415 m THF
oA ZA45t e FE49 querceting &g
Shof 2Pt Fd2 Foraiet

E]oll

=

W, BEE

S R

il nJ>J

Bl

2.3.3. DPPH radical £27% &4

LHC F&E9 T =& FAste] 1000,
100, 10, 1 wg/me] T2 Aotlom, ofetZa]
0.2 mM g 855t DPPH &9 150 wl<}
LHC &% 100 W& EFAIZ & 37CollA 30
2 FeAFen, v & S EE 517 m ot
oA SAstelom, Alm tiEol| Distilled
waters 9%°9, DPPH &2 Loz 9
LS du BAZS 7519tk DPPH radical

aAFom ofefof A3t o] Atsiet
Z22EAE) - (N7 F7HEE3n)

( gz 334= )

II{o]w

x 100 = £AA% (%)

2.3.4. ABTS radical 2A% &A

LHC F&E&9 % s & 1000, 100, 10, 1
ug/mie] sEE IAstPen, ABTS goloz
26 mM potassium*persulphate@r 7.4 mM
ABTS® A|Z3%t & Dark roomeflA 15 AT
HRSA ol (ABTS+)S FAAXIH. 3=
E 732 mm gl SAote] FHE  Fhol
0.7£0.038% oA 3sAstelFa,  3AH
ABTS+ & 150 wet LHC Zf—%% ws =
Srotal, ALRoA 1087 v-eAI &, SPES
732 mm oA SAstE Tt ABTS radlcal A7
52 ofale] Azt Zo Attt

Nz JA7Ht F85)
dxd S

X 100 =

(1-

275 (%)

2.4, M| HHQF
AMZE RAW  264.7 AMZo 10% fetal
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bovine serum 1% penicillin—streptomycin© 2
=02 DMEM MRS ARESEY 5% CO,, 3
7C 2702 A sigr|ofA Higet 29 F
N2 A wigeltel Age AaAstect

24.1. AZ BEE =3

AAZE RAW 264.7 AZE 24 well plateo]]
5x10* cells/well2 EFobH 24A)7F S HiQk
sfolFgity, o]% LHC F&E2 800, 400,
200, 100, 50, 25 (ug/m) =& HsHF ot
Al 24A17F vfeket & AlEufeFe 100 uLw@ 10
ple] EZ-Cytox S oz AN vjefr|ofA 30&
HRSAIZT) HES 5 FE 450 m oA WIS
ZAotal o] AE APELS WELZ BA

st

2.4.2. NO (Nitric oxide) AAF =A

A RAW 264.7 AEZE 24-well plateo]]
5%10* cells/well2 BF5lo] 24X7F vjoFsteict.,
LPS 100 ng/mE LHC F&E& =5 400,
200, 100, 50 (ug/m@) A5t} THA] 24A17F Hf
oFstal, Al=zufeFe] 100 w3 N1 buffer 50 ul
£ 96-well plateo] F7loto] AF2oA 108 wt
SAFLH, o]F N2 buffer 50 W& 7Fst 4
2 1087t ¥-3A1AE RS 7 ”}—E-— 540 mm
oA HIE ZHot] R JAHFE WEE
2 HEASH.

2.4.3. G54 AelEFRQI BAF =H

A RAW 264.7 AIEE 3x10° cells/well
= 6 well plateo]] EF=5t1l 24A|17F viFsEAITE
o] LHC F&& w%& 400, 200, 100, 50
(ug/m)E ko] LPS 100 ng/ml = He]aka ]
247t wleFstot. Hﬂc’k T AEujeke-g 100
WA 96-well plateo] V1 42 2A17F HESA]7]
o, wellof] 9= AJ9FE H]-$I washing bufferg
g 43] 135 AFstant AE & 100 WA
detection antibodyE& F7Ftal A4 247F
HESA1Z]2 platee] 100 w streptavidin—HRP
F7total ARoA 308 H-SAIFTE olF 100
wW® TMB or pink—-ONE solution ¥2 % 15
BEZF 9k A1ZIH 100 9] stop solutions do]
ZF1 micro readerE E3 THEE 450 mmollA
ZA35}9om, standard curves 7]|EFCoZR AY

e HE o
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2.5, MAPKs THHZ @2k 2ol

AAHE RAW 264.7 AIZEE 3x10° cells/well
2 6-well plated] EF35t o]F, LHC F&&
BSEE 400, 200, 100, 50 (ug/mD)ell 100 ng/m
LPSE AZste] thA] 2447 Ft HijFstalt
¥ & Al3of| protease inhibitor cocktail T 2}t
phosphatase inhibitor T 2 M7} Z&E RIPA
bufferE golA @WAS FEH. 53 &
W2 pierce BCA protein assay kitZ ZeFs}
™, sample loading buffer®} &&ste] 95CofA
58 WRSAIA FHskRlh. g@HEE 10%
acrylamide gel& ©]85te] SDS PAGEstil =7]
Hg2 FEstlen], PVDF membraneo] $Zith
g do] FAX membranes 5% BSAo| H
T A2olA 2A1ZF 9EAFE TBS-T bufferE
ol-gdf 33] MAHst p-]NK (1:2000), p-ERK
(1:2000), p-p38 (1:1000),  JNK (1:1000),
ERK  (1:1000), p38 (1:1000), f-actin
(1:5000) first antibodyE g3l 4°CollA 14A]7F
HRAF L o] 53] AM|ZSH  secondary
antibody (1:10000)& @oiA] A==l 147t ¥H-3-
AReH, ¥ & 103] AlEsHY ECL solution
og o \MS AZleh o]%  chemidoc
fusion FXo &2 chld Hsks EAskg

Jiok

2.6. SAIXE|

Ad Ail BAAEE SPSS 21.05 &85t
B (mean) + EEH 2} (standard error)=  YERY
o™, ANOVAE olgsto] o5 Hlushyly
Tukey’s HSD test®2 p<0.001, p<0.01 ¥ p
<0.05 A9 fodE A

3. &at ¥ nE
3.1. & E2|H=(polyphenol) &

Hs4ke WA +47](-OH)E Zhet
il ZdelA ZeE FEEt= ©, otnlieat
Ad, fed 5 oliHZE HAgor AFEof
JoH26].  ESH  HEA2 hydroxycinnamic
acids®} hydroxybenzoic acids2k EFH}.
Hydroxybenzoic acidsell:= gallic acid, vanillic
acid, syringic acid, benzoic acid, salicylic acid,
4-hydroxybenzoic acid, gentisic acid,
protocatechuic acid 5°] 2™, hydroxy-
cinnamic acidsi= p-—coumaric acid, trans-

it

cinnamic acid, ferulic acid, caffeic acid, 22|12
hydrocaffeic acid 5©] JcH27]. o] JEE2 &
9, W AL, P TS 2 Ao B
1= rt28-311.

EFEHE2 Galic acidE o]8ote] &8s H
gl wet s Fokelen, LHC 55 |
mg/mf Fko)| EXch= & Euls e 574
3+ Axt 35534048 mg GAEV/ge & Uepytrh
(Table 1).

oo} 2 Adt= o A dAHE B 1
H &gd FEE9 £ polyphenol gFel ojA %
60% wigte F&(17.7140.22 ng/g), A=z <4
& FE44.361036 w/md), FE d4¢ F=
(20.75£0.31 mg/gx HlWSIYS o, EFEO]
a4d FE2= dH] de T2 =A vt 4

= HoF1 qItH32-34].
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Table 1. Total Polyphenol Contents of LHC
extracts

Sample  Total polyphenol contents (mg/g)
LHC 35.53+0.48

The results were expressed as mean £ S.D.

3.2, E2H0|=(flavonoid) 3
EffE L o|Es EMoly S wi v
¥ 270} &4 3R A" C6-C3-C69] 7]
2 3z =R ddcts ohge hydroxyl7]=
anthocyanidins, flavones, flavanones , flavonols,

isoflavonoids,  catechins S°¢=2 ERIch
[35-36]. Z¢tHLolE AEBEEAS catechins,
apigenin,  hesperidin,  quercetin,  luteolin,
kaempferol,  epicatechin,  proanthocyanidins,

isoquercitrin, limonin 5-°] ATH?36]. SHE 0]
Ce nRES, AFES, F4E, FHolgs, #
A5Xl, Faadrt glow, S4444a AA 53
0] Fot g4t avtE YEdHTH37-40].
Querceting EFEHE AMgsto] 2t =
Aof| mat gk Fotdlen, LHC 25 1
/m LA EASH= flavonoid TS =A%
A7} 8.18+0.16 mg/eC.2 LFEFTHTable 2).
ol¢} T2 A= 9 F polyphenol ZAitet
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T oAz 80% e FE(33.30+0.55
mg/g) Brh= Worou, o4z 60% IL% FE
(1 08+

(75.80+0.37 ug/g), 04_-@_5_ SES
0.01 wg/m)) H = AL
FAA AN A o AYE B 3
TH41-42].

Table 2. Total Flavonoid Contents of LHC
extracts

Sample Quercetin contents (mg/g)
LHC 8.18+0.16

The results were expressed as mean + S.D.

3.3. DPPH radical &7

DPPHE A& Habalg Uehs, Hlad ¢
ot free radical2A] 4ISH AET} HEshH, H
spijo] maow WA e 540 ddolAl g
gsh g4e e A% sRsslel cheke el
aAfER st 210 AAgelse 24 o
o] ol.gE]o|IcH43],

DPPH radical &7&& =A% Zx, 1000,
100, 10, 1 (ug/ml) =X ZZ 4.16+£0.28%,
5.46+£0.49%, 23.14+£0.81%, 64.19+0.50%=
Geht Bu oEHom Argbel Zrtsdld
(Fig. 1).

100 1
90 -
80 -
70 4

60 -

50 -

40 A1

30 A

20 A

B
o L mmmm |

1 10 100 1000
concentration (ug/me)

DPPH radical scavenger activity (%)

Fig. 1. DPPH radical scavenging activity of
LHC extracts. LHC extracts were
incubated at 1000, 100, 10, and 1 ug/
m{ with DPPH solution for 30 min,
Activities were determined by

measurement of absorbance at 517 nm,

The results were expressed as mean +

S.D from three independent experiments.
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3.4. ABTS radical &A7{s

ABTS radical2 potassium persulfate®} -85}
o AAH peroxide radical ¢ ABTS7} AHeHA
E- AAEHA FE=EMo] DAE ZE o]8s
o FAisMs9] AolgE AHFAo] A EHojz=
AeE §98E FA= Yeidoh fejeZdo] &

7 Fojx= Zl& o]&3t DPPH radical £A4%
I GFA, QFol2Ql o] &A HojAle As
0]-83t ABTS radical A7%o]th44].

ABTS radical £715& &3 23}, 1000,
100, 10, 1 (ug/md) s=olA ZZ 1.35+0.36%,
6.05+0.66%, 45.17+0.40%, 92.55+0.21%=
et R SEAoR Fue o et
thFig. 2).

100 -
90
80 |
70
60 -
50
40
30

ABTS radical scavenger activity (%)

20 A

10

1 10 100 1000
cccccc tration (ug/me)

Fig. 2. ABTS radical scavenging activity of
LHC extracts. LHC extracts were
incubated at 1000, 100, 10, and 1 ug/
m{ with ABTS solution for 10 min,
Activities were determined by

measurement of absorbance at 732 nmm.

The results were expressed as mean =+

S.D from three independent experiments.

o] w9

Sh= Zom A QUeh4s].
YAl 71 5 A = H]‘O]EVV} st
= o 7P WA REgshs WY Al diAA
I (macrophage), 3% (neutrophile) @ i

agpste] o

T (monocyte) o] 9lom, o]5L AAAAA|
Aol FFAY S FERITH46]. AR

(macrophage)+= #9He 7H AujAa Ad o
3 Aol A AH glolA Hzxz wHAH
eote HANER o] AFAg A U

[e]
o
ols el UH—r Ta% 9gs g9ttt £
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-L} 800 (ug/ml) =Iof
3502 EPdTHFig, 3).
FZ2°] 800 ug/ml

w ruﬁ

o]% LPS Zﬁﬂl 5 %}(ﬂ‘ﬂ'
FhZE AFL 400 ug/md SETAR A}

100 4

Cell viability (% of Control)
[
-}

control 25 50 100 200 a00 800
nnnnnn tration (ug/me)

Fig. 3. Cell viability of LHC extracts in RAW
2647 cell. RAW 264.7 cell were
treated by 25, 50, 100, 200, 400, and
800 wg/ml of LHC extracts for 24 h.
Treated cells were reacted by EZ-Cytox
for 30 min and then absorbance were
measured at 450 mm using micro plate
reader. Cell viability were calculated as

percentage relative to the control. The

result were presented by the mean +

S.D from three independent experiments.

o
e & Ao w1l et 2 Aol el

A A MgAE Hdd, o, e il
SO HdsHl =Hol Al dg B wpol#Ag
WY Z]AL, ofet KR W WhgAdo] W
§ 7lsEt Faid Aol FutEs BEAR
g2 dEer), ArF ddgds g gpeet o]y
75 e 22 9548 Age sk =HH
S0 WL Mz gL WAV v &

UTH48]. 535 % WHe-2 Aot &7 ol=d
o] HdstH BAE Holstr] flsll 7P WA H
A EE= Ad4 AY(nnate immunity) ¥H§O02
dejzion won dF9 BAE AT
QUTH49]. ol2fgt A% W §EEo] Tojdl=
gzl 2dog dAREANO)E @Y 24
oF df 31, PAlaEo] digt WY mFo] QA
o, A A7 BHEsHA AW Al 95
RS AlEssde Soll WEY, gEstold, ot
& 51 22 =4 439 djlew #-gst
Al 501

2 AFelA NO 42 54T 27, 400,
200, 100, 50

7y 86.65+0.27%, 75.08+0.75%, 62.90
60.30+£0.99%2 HE ELojx {4 Q= 7
27F Yebth(Fig. 4).

o9} 2 A LHC =}
Z o7 AQ] nitric oxide AL FIH o= A
Aoz g 9 loz oz dx
o, 7L AgS HlEste] fARRE 45 A
Mg 4+ e HoFy Qth Es
oxideZ?tb 84 4% TAA 2AFA ¢koH
PGE°ll 93l 74 9= Tl AgE2g LHC
FEEL 95 z27] dAof EEET B2 Ao
2 gz

=
(ug/mp) FEANA - ofv] 2z}
+

120 4

NO level (% of Control)
"
- ] o
=] o <]
*
*
*

a
5}

Normal Control 50 100 200 400
concentration (ug/me)

. Effect of LHC extracts on Nitric oxide
level in RAW 264.7 cell. RAW 264.7
cell were treated 50, 100, 200 and 400
ug/ml of LHC extracts with 100 ng/m{
LPS for 24 h. Nitric oxide levels were
calculated as percentage relative to the
control. The result were presented by
the mean £ S.D from three independent

experiments  (Significance of results,
*#% 1 p<0.001 compared to control).
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pg/m{ e 2 et E3 TNF-a A2 2+
Zy  48426.73+3582.57 pg/m, 46077.87+
825493  pg/ml, 38420.13+2736.52 pg/ul,
35115.93+1465.92 pg/mlo= UER}, IL-18
AL 50 wg/ml FEE AQSty RE sk
A, IL-6 ¥ TNF-a A4 200, 400 wg/ml 5
Tol A dizgtol divlste] folsHA Hase A
o5 yehgrhFig. 5).
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Fig. 5. Effect of LHC extracts on IL-18(A), IL-6(B), TNF-a (C) level in RAW 264.7 cell.
RAW 264.7 cell were treated 50, 100, 200, and 400 wg/m¢ of LHC extracts with 100
ng/m¢ LPS for 24 h. Treated cells were measured by mouse IL—1beta, IL-6, TNF-«
ELISA kit. The result were presented by the mean + S.D from three independent

experiments (Significance of results,
compared to control).

p<0.05 ** : p<0.01, *** : p<0.001
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St (Fig. 6).

olet 2 Av= LHC
ASEA] A2 & JAE

gl gofstel Amo] FAT Fete] FFAA HrelH A A, DNA &4, ME kst 53 &
gk gdoh, INKeF p38 MAPKE Al 9] A 2AFe Holdh 2 9le-g olE QT o
o] 2EAAY ASe B ST Az 59 &40 4et 8l A3 3ol = Aol
A, ASHhS 5= wiZRRFEHSS]. A e Ad Adte] foHQl At olg [
= A7ellA MAPK ghiid 2adsrs #qlgt Hstal o
| o1z

14
£y

14
Y

o
©

Fold Change (p-INK/t-INK)
(=]
)

°
>

Normal Control

Concentration (ug/me)

I© 1.2 -
14
0.8 1

0.6 1

Fold Change (p-p38/t-p38)

Normal Control 1 so 100 200 400

Concentration (ug/m€)

Fig. 6. Effect of LHC extracts on ERK(A), JNK(B), and p38(C) protein expression level in RAW
264.7 cell. RAW 264.7 cell were treated 50, 100, 200, and 400 ug/m¢ of LHC extracts
with 100 ng/m¢ LPS for 24 h. The total cell extracts were subjected to 10% SDS-PAGE
and western blot analysis with the respective primary and secondary antibodies. The result

were presented by the mean =+

results, © p<0.01, ***

%k

: p<0.001 compared to control).
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