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Abstract

Objectives : The purpose of this study is to investigate the anti-inflammatory effect of Geumeunwha-san(GEHS)
water extract in vitro.

Methods : To evaluate the anti-inflammatory effect of GEHS, Raw 264.7 cells were pretreated with 10-300ug/m{
of GEHS for 1hr, and then exposed to 1ug/mf of LPS. MTT assay was used to detect the cell viability. Productions
of pro-inflammatory cytokines and NO were measured in culture media. By using immunoblot analysis, protein
levels of iNOS and NF-xB were determined.

Results : In vitro study, cell viability assay on GEHS treatment of 10-300ug/m{ has no cytotoxicity in Raw 264.7
cells. Pretreated 100, 300ug/m{ of GEHS had significantly inhibited LPS-induced NO production. And also
pretreatment of 100, 300ug/m{ GEHS had significantly decreased production of interleukin-6, -18 and tumor
necrosis factor-e in LPS-activated Raw 264.7 cells. In addition, GEHS reduced LPS-mediated iNOS expression.
Moreover I-kBa expression was significantly induced by GEHS and NF-«B expression was reduced by GEHS.

Conclusions : These results suggest the clinical basis of GEHS for the treatment of inflammatory diseases.
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1. £if7tl B+ FES(GEHS)Y M=

EEER(Geumeunhwa-san)2] 73 2RIl £R4E,
HEE AN, HeRl=olA fdste] &
E& AASKL grinderE ol-8sto] o3It 8t
i 50gel 1.5L9] &2 A7kl o3 2712 100T
oAl 3A7E Bt FEHATKTable 1). 12} o7& A
28 3 & ofnlE 38 57t 3,000 % golA] A &
2] Sioict. A BEE g § AT F5to] No.2
filter paper(Clifton, NJ, USA)Z #5199t o] o
bS5 31H 5=71(EYELA, Tokyo, Japan)Z &
Folgitt. s5E e A 4%
(Operon, Korea)ollA] 24417t ol S451%0H, &
FHoE 54 7275 ol8slo] 54 AxE 17.568
< Aok AR e g5 F2=(GEHS,
Geumeunhwa-san water extract)}2 ARESF w71
4ToA Bl &diEi I 289 3% &
&2 35.12%%ct AxH g5 FE2E2 Al uigd
o] DMEM(Dulbecco's modified eagle's medium)
o Img/me] F=7t HEF golo] o T A9
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Table 3. The Composition of Geumeunwha-san

Herbal N
Name Scientific Name Amount(g)
SHE Lonicera Japonica 40
HE(D) Glycyrrhizae Radix 10
Total 50
2. A2t ¥ 7f7

AHE Bjeke Qg AJleko & 10% FBS(fetal bovine
serum) ¥ DMEM, penicillin, 100ug/m{ strep-
tomycine Gibco/BRL(Eggenstein, Germany)°l|Al
TSI}, MTT(3-(4,5-dimethylthiazol-2-y])-2,
5-diphenyl-tetrazolium bromide)?} LPS(Escheri-
chia coli 055:B5) ¥ Griess reagent= Sigma(St.
Louis, MO, USAOIA 4ttt Dimethyl-
sulfoxide(DMSO)} Chemical  Co.,
Ltd.(Tokyo, Japan)©llXl, Griess reagent system>
Promega(Madison, WI, USA)°IA 4313tk Anti-
iNOS9] A= BD biosciences(San Jose, CA, USA)
oA U5k, anti-NF-xB @ anti-B-actin®] &
A= Santa Cruz Biotechnology(Santa Cruz, CA,
USA)OlIA F4319.2H, anti-phospho-I-¢Bea(p-I-«
Be) ¥ anti-I-¢Ba(I-xBe), anti-Lamin A/C2] A
£ Cell Signaling Technology(Danvers, MA, USA)
oA s, 7] B F FHES Holsr] 9]
3}t nitrocellulose(NC) membrane Schleicher &
Schuell(Dassel, Germany)ollA 45ttt

Junsei

3. ME BiY & M|

Murine macrophage cell lineSl Raw 264.7 cell
< A=A EFLY(Seoul, Korea)olA EFeot AL
silem, 5% CO,, 37C FZolA DMEM HjAo]
10% FBS, 100im/m 100U/
penicilling ¥F519 80-90% confluence®] =gt
35S} Al St 208 971A] 2 AlERES

streptomycin,

A9 9] 39 : SRfEse] LPSE - Raw 264.7 AEo|M9] A% Az}

Aol ARSI FBS7F @Al ok DMEMOIA
Raw 264.7 cell& F7F402 wjket &, 10-300ug/
nl =2 GEHSE e DMEMOE w53
GEHSE AAgF & Z219] AfolA 1ug/m9] LPSE

Agstct

4. Nitric Oxide A2 2

6 well plateoA] Raw 264.7 celloll 10-300ug/m
GEHSZ A2 & 371802 1ug/mi2] LPSE HA]51o
18AE & Al wigfAlE  35sigith  Nitric
oxide(NO)2| /3% SolA Al il W] B
= AAsE] $18 3,000xgolA B9t Al BiFAS
3 YA & slod, Al wi S S0ust
sulfanilamide, phosphoric acid ¥ e-naphthy-
lamides 3$FSE Griess reagent 50uE 96 well
plate] ERI513iTt. oI5 A & Ao 10=7t vt
SA1Z1 & o]Z microplate reader(Model; Infinite
M200 pro, Tecan, Minnedorf, Switzerland)&Z 540
mellA SFEE SH5HATE NOQ %2 control T

7+ 29| fold 2 Lrehigick

NO production (fold increase) =

absorbance of treated sample
absorbance of control

5. MZE dZ=s 24

GEHS + LPSo] gt Al BE&S EAap7] )
10-300ug/ml 5=2] GEHSZ Raw 264.7 cello]l 3]
ok, 1AIZE 3o LPSE 1ug/mle] ==z HAS &
18ARE  Higsigict. viF & PBS(Phosphate
buffered saline)oll MTTZE 0.1ng/ml2] HEE 504
7t welld 50u# L 4A17t S7HHeF SHoict. vl
T MIT 842 AAS & /3% formazan crystal
o] 200u2] DMSOE Z7Isto] 5] -EsiAl71aL,
microplate reader(Model; Infinite M200 pro,
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Tecan, Mannedorf, Switzerland)Z 570mol|A] S
S S0t o] Ao Qoff Al Al

BEES Atolo] WiEE= EABINH

huiell

Cell viability (% of control) =

absorbance of treated sample

X
absorbance of control 100

6. CytokineQ &H

S T cytokines 78517 HollA 6 well
plateo] Raw 264.7 cell& welld 5x105 cell® &
=oto] GEHSE 100, 300ug/ml= AAI3E 3 1AI7E
of] ThA] LPSE AA[ot9itt. LPSE 18417 B3t A=t
T A uik f EES AASH] {8 3,000xg
oA SEIF ¥d EEste] ASAE sisith
Tumor necrosis factor-alpha(TNF-@)%} interleukin
(ID)-18 ¥ IL-6= ZIZF ELISA kit(Pierce endogen,
Rockford, IL, USA)Z &7951] Z} cytokined] S
—% 2A5 O:h:].

AA7F S2E Raw 264.7 celle o BE] &5
(nuclear fraction)® AAE =ZNwhole cell
lysate) 0.2 HeJ519ct Ice-cold PBSZ AX7} £&5
H AAE 2N NS A|HE F scrapperE cell
S #4838 5 microtubeZ Atk o719 radi-
oimmunoprecipitation(RIPA) buffer(25 mM Tris-
HCl pH 7.6, 150mM NaCl, 1% NP-40, 1%
sodium deoxycholate, 0.1% SDS)2} Halt protease
inhibitor cocktail(Thermo
Scientific, Rockford, IL, USA)S &3t lysis
buffers F7Folo], 4ColA 308 &% RESAZIL
15,000xgolA 108 &<t 94 Esle] 454 3
519ich. E AlSolo] HA|RE 2ZM0F BCA protein
assay kitg ol&sto] AAx FEH0] il Rk

and phosphatase

gl

W B0 jce-cold PBSE A5Gl scrapper®
cell s H microtubed] A 10mM
Hepes(pH 7.9), 10mM KCl, 0.1mM EDTA, 0.5%
Noridet P-40, 1mM dithiothreitol, 0.5mM
phenylmethylsulfonyl fluoride® Z3SF 4EIS
1004t gol vortexstil 108 &3t iceol] WA &
4TNA 16,000xg= 5 B% A Esiqlch. Al
2] & Azd FE5Ho] 1xokH AF5HEZ AlASHL
o] x&y ZHHES| thA] 20mM Hepes(pH 7.9),
400mM NaCl, ImM EDTA, 10mM dithiothreitol,
1mM phenylmethylsulfonyl fluorideE 3+t &%
HE 40u B T FEAA iceollA 1A BEGA]
1, 4COA 16,000x g2 10827 94 £elgt 3] 4
SHS o Hgloz At 8 HI2 BCA protein
assay kitg ol&slo] Tl oS ATsigion, A
3 A7KA] =70Co] Bt

AR 225 9 o J£90] oy Jke S7sto]
Y ¥ SES A 7] FEH(SDS-PAGE)CE
7] 9% AZl &, NC membraneC & whld s A
o|AlFt}. ThiEo] oJH NC membraneo] iNOS,
[-xBe, p-I-«¥Ba, NF-«B, Lamin A/C ¥ B-actin®
1A} antibody®t ¥FSAIZ] ¥, blocking, washing}
A< AA A, horseradish peroxidase”l 2% 2x¢
AR} HEGAIAA BCL detection reagents(Amer-
sham Biosciences Corp., Piscataway, NJ, USA)Z
dRISt & Image analyzing system(Ultra-Violet
Products Ltd., Upland, CA, USA)S ARg3to] thal
Ao IAFS Bt 7t whido] ddgke
control 98] Zt A9 fold= HERASI.

Relative protein level (fold increase) =

density of treated sample

density of control
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Dunnett T3 test T+= Tukey honestly significant
difference test® AR 74;‘40} It pd0.01 E=
p<0.05 2 BAA ool Atkal AAseiH:
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1. GEHS7} NO ¢d2d Ojxl= &

ool

NO9| 4 H=E LPSE
oA &3ste] GEHSY T FENE Wrleloich
LPSTOAE= control?(1.00 £ 0.01)f ¥]wsle] NO
o] Aol 5.21 + 0.128] Z7181] NOQ| o)A
V= Z7PF Ak GEHS 10pg/modE= 472 +
0.01812 feldo] gilon, GEHS 30ug/mlollA=
421 + 0.65H, GEHS 100, 300ug/mollA= ZHzt
2.86 + 0.43, 1.57 + 0.108]% LPSZ¥} H]w3}o]

NO2| Aol elekA AastickFig. 1)
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ke
3.5

25

15

NO production (fold)
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Fig. 1. Effect of GEHS on NO Production in

LPS-activated Raw 264.7 Cells.
10-300ug/ml of GEHS were treated on Raw 264.7 cells,
dissolved in DMEM for 1lhr before the treatment of
LPS(1yg/ml), and then the cells were incubated for 18hr.
The concentration of nitric oxide in culture medium
was evaluated as described in materials and methods
part. Values represent the mean+SD with separate
experiments. ** p<0.01. ## p<0.01.

7%= 9] 39 : efYEMe] LPSE 5% Raw 264.7 AZA9] 4% a3}

2. GEHS7t LPSZ &d3atE Raw 264.7

celle] ME HZ=0 DXz G

LPSe]l oJgt NO9] A4 GEHS 30, 100, 300ug
/me] FEOA Fowldt TATE ULk ol=eh A
9] o}§7} Raw 264.7 celloll49] GEHSS} LPSO] A|
=4 ol 9t AMANE WH6lr| el GEHS +
LPSE 2o}l 18A1ZF Fofl MTT assay® AlE A&

& Y LPSiEolAE  controliH(100.00 +
5.10)011 Hwsle] 79.2 + 2.21%9] AIE BE=E&S U
ERQT, LPS GEHS(10-300ug/ml)E A3t ol
e NE RBEgo] Z7F 7581 + 1.62, 7551 +
5.48, 78.40 + 4.21, 92.69 * 0.84(%)= LPSTo]
Hlwste] foJgt Al AYEE&0 Aok UErliA] 3t
THFig. 2). GEHS 30, 100, 300ug/m2] SIollA2]

0% A Axfet GEHS(10, 30, 100, 300ug/mf)
oflxl9] Al =g Aol Aslo] o]F2] GEHS
9] FAF & 71 A= GEHS 100, 300ug/m2]
oA AdE XPsigich

=A== 1_.
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Fig. 2. Effect of GEHS on Cell Viability.

Raw 264.7 cells were treated with 10, 30, 100, 300ug/m
of GEHS dissolved in DMEM for 1hr before the
treatment of LPS(1yg/mf), and then the cells were
incubated for 18hr. After the incubation, the cells were
treated with MTT solution. Values represent the mean
+ SD with each independent experiments. ** p<0.01.
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A - oo o INOS
— v — | 3-Actin
Con - 100 300 300 GEHS (ug/mL)
LPS
B) g 14 g

Control - 100 300 300 GEHS (ug/mL)
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Fig. 3. Effect of GEHS on iNOS Expression in
LPS-activated Raw 264.7 Cells.

iNOS protein’s levels were evaluated 18hr after the
treatment of LPS(1ug/ml) with or without GEHS(100,
300ug/mf) pretreatment(i.e. 1hr before LPS). SDS-PAGE
separates equal amounts of protein. 8-actin was used
as an equal loading control (A). The protein’s relative
density level was measured by scanning densitometry
(B). Values represent the mean * SD for each
condition. ** p<0.01, ## p<0.01.

| JAIGE o] GEHSY iNOS whdo] zdw}
o] QU=A] gRIsky] flsto], GEHS 100, 300ug/md
9] FE=E 1ARKE Bt AX|gt & Raw 204.7 cello] 1
ug/me] LPSE AA|5lo] western blotZ E3f iNOS
ohild 29 =459t LPS B A4 A F47]
iz} vlwste] iNOSS] WéEE control(1.00 +
0.45) oMl 13.31 + 0.39812 BAZCE [fooHA
3713 GEHS 100ug/ml] AAA= iNOS Tl
O] WS 12.63 £ 0.708= BAHORE Fold A
AAN7IA F519ou, GEHS 300ug/me] AAR=
8.46 + 0.31H]Z iNOS HHido] TdS [oloHA 7
2AFHFig. 3). o1& B9l GEHS7} NOE 9AIgl
£ GEHS7} INOS @9 oAlet o] Us= &
oj&Lt.
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Fig. 4. Effect of GEHS on Cytokine Production
in LPS-activated Raw 264.7 Cells.

100, 300ug/m of GEHS were treated on Raw 264.7 cells
for 1hr, and then incubated with 1ug/ml of LPS for
18hr. (A) Production of TNF-a, (B) Production of IL-1p4,
(C) Production of IL-6 were examined by ELISA. Values
represent mean * SD of each experiments. Significant
vs untreated controls, **p<0.01; significant vs
LPS-stimulated cells, ##p<0.01.

LPSE A3l Raw 264.7 cellofA] Bxj=c) o]y
3t cytokine?] Al GEHS7} vlAl= ks ZRlst
7] $Isted 100, 300ug/ml 52 GEHSE 1AIRF B9t
AAZRE & LPSE AAslo] TNF-e, IL-15, IL-69]
S 27481990} TNF-a= LPSo] 9J3) 2118.44
+ 72.00pg/mlE A2 thRX12.18 + 10.22pg/
nf)oll ¥l F71eto] Felstion, 100, 300ug/ml &
9] GEHS HAoX] TNF-a A3 1256.03
+ 103.49pg/ml, 522.22 + 43.03pg/mlE LPS T=
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Fig. b. Effect of GEHS on NF-«kB Signaling Pathway.
100, 300ug/m{ of GEHS were treated on Raw 264.7 cells for 30(IxBa) or 60(p-IxBe, NF-xB)min, and then
incubated with 1ug/ml of LPS(i.e. 1hr before LPS). (A, B)Western blot was used to examine the relative levels of
I-kBe, (A, C)p-1kBe protein and (D, E)NF-«B protein. Values represent mean + SD of each experiments.
Significant vs untreated control, **p<0.01; significant vs LPS-stimulated cells, ##p<0.01.

Aol vlsto] folobA THAAFTHFig. 4A). 1L-18
£ LPSE HE0= AA] A] 196.9 + 1.86pg/mlZ, F
A2 tEH4.04 £ 0.65pg/md)ol HIsH S7Hto] <]
Stoict. ¥ GEHS 100, 300ug/mle] AAAZ 1L-18
RS ZZF 1571 + 13.36pg/ml, 63.46 +
4.41pg/m=Z, GEHS 300ug/mfeA LPS = A2l
o] Hlg] Zagto] 8oJ5l%ickFig. 4B). IL-6= LPSl
oJsf 1810.79 + 24.31pg/mE FAA| hEH4.75
+ 0.22pg/ml)ell Blste] F-oJskA S716kAtt. GEHS
100, 300ug/mb& AAZ] T IL-6 WdFe 44
796.33 + 18.85pg/ml, 383.93 + 1.52pg/mlE, LPS

= AJx|e} H|wslo] Zaeto] FAA R Folskirt
(Fig. 4C). °}Z B3l GEHS 100, 300ug/mfe] ‘5&=0lA
LPSE -FIEl= cytokine /3 AT & 5= &1
SH3Ick

(S k=1;

o

5. GEHS7t NF-«B2| &40il O|X|=

[kBe= AIEA Y] NF-4B 4| ThldE NF-4BY]
A% 37 2ol JFE oFHO. kBert Qi
=¥ [kBeZFH NF-4B7} EEjsjo] AlZd Qtoz
ol551HA NF-xB A% 3]27} SJ8lert. NF-«B
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AlS g2l Zdof| oJg] GEHSY] dZ A7t olFo]
A= ARNA ERlsk7] sto] 100, 300ug/ml<] =2
GEHSE 1AIRF &2t HAAI6kL 1yg/ml2] LPSE 308
59t AA|5t & western bloto & [¢Bed] 5 AIE
oAl Z7gatoict. gk A2 QoflA 2] NF-4B Tl
A 9d 9 [4Ba, kB A4S A FEHQL p-1xBad
$F2 2745199tk GEHSE 100, 300ug/mlE AAA]
o192 o [kBe T AP LPS T #2](0.45
+ 0.028)¢t Hlwste] Z7F 1.01 + 0.03, 1.02 +
0.00H12 SARCE FolstA S7IsHithFig. 5A,
B). LPSOll 25| p-1xBe?] Hdo] R2lotA S7F=%1
©on, GEHS 100ug/mlC2 HAXFS wf LPS T A
Z742.08 + 0.228)7} Bl wslo] p-1xkBeo] U 53
o] 1.86 + 0.31H1Z 23t AxE UehhiA] ookt
1 300ug/ml 529 GEHSS HAA[61¥S o, LPS
T AXH2.08 + 0.2240)] HIg] p-1«kBed] Td
$20] 0.87 + 0.18412 {J5HA 7451%cKFig
5A, O). TS LPS & AA] A] FAA] tizto] Hlot
o] NF-¢B T2 3,50 + 0.27812 R2l5HA 57t
Skolouy, LPS T Ax|to]| v GEHS 100ug/ml<]
HAAA] & LPSZ Sgskee W 3.42 + 0.379=
Fofet Z27ts vehliA] ottt WHH GEHSE 300ug/
nCE AAX| & PSE ZASsIAS W LPS TH= A
Aol 13 2.29 + 0.074] f-<JobA AsicFig.
5D, ).

v. 1 &

IR (BRI MHTEES st —
YIPMiES el 7= Jler, 53] B
Aol w7} ek sjold AFA Welo] gt 24
=7t 2 Aol B> SNz 714
sjo} om, Gt WATE —YNE, T
TR ARESIH S5 ol BXPt Holuthal &
Aslo} PV, < HERAEHERER >IN S
HEQF 3E20] dige] A vigke SAA v

AP o A=A ARG 4 9l2S HolFnt
P E3 HEEES O MHIHE QI3 B5o| AJst
A 25 3, fhiRe] Loui=t] o2 &l
AZJRL 19t

FUOINE L4 oFEQl ek, Hiol B9t T
B35, 0150 0 50 A4S, &9, 4

11) o] %12) 9 %13) o] %14) o] %15) o] oJ&) AT

SHYE-HE H3 580 A WAL 45 o
ArE 4= A= 7Fs70l Hish ARSI, A¥e &
of GfE-HE B9 552 95 2 € A A
9 HY g} S Wk sHAIRE of= in vivod]
A @ AnE, 71”1 A AErt BRsigith o
o & AFoMe SEEHS] ¥9S B 1 71E
in vitrooA A5

B AFolA ARERE Raw 264.7 cell tiEo] =
Aof|A] 455k mouse?] HAA|ZSoIT) o= AY

% 329 INOSH COX-28 Aitsto] THIZTS &
1=3

HE2AMO] Ao S, EZ G5 ukeS &
Wok= QIR LPSE ARESISITE LPS= 18 =73 Al
] Aad ] AgEo =¥ TLR4QL Atslo] TNE-
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