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The Inhibitory Effects of Yang Geouk San Hwa-Tang on LPS-stimulated
inflammation in RAW264,7 macrophage cells

Mi-Jin Tak - Myoung-Rim Tark - Kyoung-Hwa Kang - Woo-Shin Ko - Hwa-jung Yoon

Objective: Yang Geouk San Hwa - Tang (YGSHT) has been widely used in Sasang Constitutional
Medicine of Korea for treatment of acute inflammatory symptom, such as palatine tonsillitis, polydipsia,
headache, papule, pimple however, the mechanism of its anti-inflammatory activity has not been clarified. In
this study, therefore, we investigated the mechanism of the inhibitory effect of YGSHT on LPS-induced
inflammation.

Materials and methods: The effect of YGSHT was analyzed by ELISA, RT-PCR and Western blotting in
LPS-stimulated RAW264.7 cells.

Results: We found that YGSHT suppressed not only the production of pre-inflammatory cytokines (IL-18
and TNF-«), the generation of nitric oxide (NO) and prostaglandin E (PGE)2, but also the mRNA
expression of pre-inflammatory cytokines, inducible nitric oxide synthase (iNOS), and cyclooxygenase
(COX)-2. Furthermore, YGSHT was shown to inhibit the phosphorylation of ERK1/2 and JNK1/2 and the
activation and translocation of NF-kB from cytosol to nuclear in LPS-stimulated RAW264.7 cells,

Conclusions: These results suggest that YGSHT exerts an anti-inflammatory effect through the regulation of
the ERK1/2 and JNK1/2 pathway and NF-kB pathway, thereby decreasing production of pre-inflammatory
cytokines, NO, and PGE2,
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2 ge Ao Jehth E3 AMEE A9kl
AR EEKE (Yang Geouk San Hwa -
Tang, YGSHT) 48.1%, Bi#HRY 40.7%=
YGSHTo| 7} o] *}%ﬂ‘}i%a Busgry,
YGSHTE AN\ H2Bggusolr Lol
MR, B BiES AMSste AWOR Akl
Whiol HR7ZHAE st Qo WihelA i
TR dsol FFA Xoto] WA= Ll
#oll Wil Bl BAS FoA wlE-#kATIE

442 3 B,
YGSHTd| #3 284 dpa: ﬂ%%‘;-l 3]
ﬁa:] -{f—’z}oﬂ 3,1:]__?«‘51_ ?_:]_?H 13)’ o.u..tﬂoﬂ _—]_L14,15),

AAE Wl #g A7, WA J&r& A7
T ko] Bat AT, @ ~EYAEH B
A7 AN AEHRG uxE A7, §
allergyZH-g-o] 7t A7 o] 919101} YGSHT
o FuZ A4S AYHow Aol =2
AgE7} oS Hud 7= Ygich

olo] AR QoA A9kl =B AZo] B

Bl 9 491+ BETES] HUE Bl diet AT

o] Z4H1 9t YGSHTY F9T ads o}
H7] Ysto] LPSE fr=® RAW264.7 cells @<
RS olgste] YGSHTS| a#3 zAtstel AR
& A4S Alel Hirshe vlold,

I, #% % ik
1. M8

1) R#kE (YGSHT)Y &

2 A AE dAlE TSt 245
HeollA Fstelen, YGSHT 960 g& /S

2 kil 3 19 SRS mefel 3 A 5o
12 2ed, 322 g dieas 5o
w oA o)
o] rotary evaporator® 200 ml0] HEE JEER
W $ 3% dzxste] 1109 g9 s A
ot -20cd] BHsitl AEAA A dsu
vj Aol 3]435}o] 0.2 um syringe filtering §- 4
o] ARg-3}cH(Table 1).

2) NEF

RAW264.7 (mouse macrophage cell line)2
B2 A EF 23 (Korea Cell Line Bank, KCLB,
No, 40071)(Seoul, Korea)ol|x] F-oFdto} vfoks}oict,

3) A%

2 Ado| A& LPS (Escherichia coli 055:
B5), HEPES, Igepal CA-630, sodium deoxycholate,
NaCl, Tris-HCl, sodium pyrophosphate, NaVOs,
NaF, leupeptin, Phenylmethylsulfonyl fluoridex
SigmaZHE], FBS,
DMEM % trypsin-EDTA solution Gibco BRL
ZRE, MIT, TRizol ¥ DMSO= AmrescoZ24
B, IL-1b% TNF-a kit BD Biosciences
Pharmingen® 2HF, PGE2 kiti= R&D Systems

penicillin, streptomycin,
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ZHE, reverse transcription polymerase chain
reaction(RT-PCR) kit RT/PCR
PreMix)&= Bioneer2%¥, anti-phospho-ERK,
anti-ERK, anti-phospho-JNK, anti-JNK, anti-

(AccuPower

phospho-p38, anti-p38, anti-p65 & anti- S -actin
primary antibodyt Cell Signaling Technology
(Beverly, MA, USA)°2%E|, HRP-conjugated
secondary antibody:= KPL (USA)Z FH T3}
o] ARg3H3It.

Table 1, The Composition of YGSHT Prescription

Korean | Chinese Latin Dosage
(g
Mz 3 E3
og] E]fi %f; Rehmaniae Radix crudus 8
N Lonicerae Folium, 8
ol S !
: ’ Forsythiae Fructus. 8
22| BT .
R . Gardeniae Fructus, 4
b i Menthae Herba 4
, b
Az | i Gypsum . 4
A7 F=3
%J_ Ei Nepetae Herba, 4
37 T Ledebouriellae Radix 4
WE | R
Total 48
amount
2. Bk

1) A= wje

RAW264.7 cellse A EF23) (Korea Cell
Line Bank, KCLB, No. 40071) (Seoul, Korea)o]|
A Rgker AEe ks st 10%
heat-inactivated FBS (Gibco BRL, USA)Z} 1%
penicillin & streptomycin (Gibco BRL, USA)&
¥%% DMEM (Gibco BRL, USA) Hj%Felo]A]
wjoFat ik, MEE 37C, 5% CO, Z73tolAl H]
FatAa, 29wt WiAE w@stgion, A9
S e Fde s sjasty] Slete] A
Hjj ot et
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2) MTT assay

RAW264.7 cellsE 10% FBSE ¥33t DMEM
o #EAIZl T 96 well plate (Corning, USA)9
2 x 10" cells/n®] MES7} HESE BFalo] 3
7C 5% CO, incubatorolA] 24A|7F wjoFsict,
YGSHTE =4 (0, 0.125, 0.25, 0.5, 1, 2 &
4 mg/m)2 AF F 4AZESE WRAIZTH WY
B AA G F 5 ng/mie] MITE 7 welle] ¥
I & Mol £ T 4A7Hg<et 37T incubatorollA]
HjoFsl & tetrazolium bromide saltE A| 75}l
DMSOZ 200 M4 EF5to] wello] AAHE
formazino] & =& & QA &3] &S0 EF
=9l & microplate reader (Molecular Devices,
USA)E ARE3te] 540 molA S3EE &A%
on, 3 3o Aoz o fF Hagy BF
HaE Tokglct

3) Cytokine assay

RAW264,7 cellsE 10% FBSES %313t DMEM
of "gAIZl & 24 well plate (Corning, USA)°]
5 % 10 cells/n®] AESF7L HEE BF31o] 3
7C 5% CO; incubatorol| Al 24A|7Fget vkl
o Al2¥ DMEMHIAZ w33 T YGSHTE
=8 0, 2 2 4 ng/m)E AFEel| AHelste] 14]
o wjoket 3 A=A LPS (1 wg/mi) A3
3 Al go o7 ro] Agsta 34
et wigetgint. widko] B Fol A3AE B
Zlsted 5,000 rpmoM 2E-Ft AAlEelste] &
Zle AFAE 70T BAsIItzE IL-18, IL-6,
and TNF-e¢ ELISA kit (BD Biosciences
Pharmingen, USA)S AH33ste] A3kt
Microplate reader (Molecular Devices, USA)E
AHgste] 450 molM FREE FAste] FEHE
cytokine®] & A4tstgict,
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4) Nitric oxide assay

RAW264,7 cellsS 10% FBSE ¥3Fst DMEM
o #EAIZl T 24 well plate (Corning, USA)
5 X 10° cells/n®] MEF7} HE2 B33l 3
7C 5% CO, incubatoro)X 24A)7¢ wlloFs} it
NZ28 DMEMH|AZ w33t T YGSHTE 5%
H 0,2 2 4 ng/m)E NEe| Mlsto] 1A F
ob Hikd T A=A LPS (I w/nl)2 At
24A7HERE vkt oiTh, wjgo]l B Foll 35
S F23] 5000 rpmollA 2859 FAEEste
8 AFAg 70c BASTL AE wjg
AT} Griess §NE SH5e WAl T 540 m
oA THFEE =A3t% 2, NaNO, standard 7
= ol-8sto] A4tstrt.

{0

=

4=

5) PGE2 assay

RAW264.7 cellsE 10% FBSE X%t DMEM
o EAIZl T 24 well plate (Corning, USA)
5 X 10’ cells/n e AMEF7} HEE BFao] 3
7C 5% CO, incubatoro|A] 24417t wvjeks} it
N =28 DMEMH|AZ 38l & YGSHTE F:=
H 0, 2 2 4 ng/m)E Axe A5t 1At
ob wjokat & A=A LPS (1 w/m)S AHz)si
24A7HE3E wokst Tt wioke] £ ol A
= wedte] 5000 rpmollA 2:2-5<¢ AAEE]ste]
BeE AEde -70ce RSty PGE2
ELISA kit (R&D Systems, USA)Z A}gato] 2
A}it}t. Microplate reader (Molecular Devices,
USA)Z AHE3lY] 450 mold F3=S ZA5
T2 PGE29] ¥& Akttt

6) RT-PCR

RAW264.7 cellsE 10% FBSE X¥st DMEM
o "d8AZl & 6 well plate (Corning, USA)
5 X 10° cells/n®] HEF7} HE2 B33l 3
7C 5% CO, incubatorollA] 24A)17F 85Tt

Bl 9] 491 : JiRELKIRe] HIUIE T3] et o

A2 DMEMH|AZ w33t T YGSHT (0, 2
24 ng/m)2 MEO Aglste] 1A Ft wiFE
A=A LPS (1 wg/m)ye At 24ARHE<E
wjgetelct, 45dS AAE F TRizolE il 2
%ol WA & chloroforme Y1 10x%F9¢t
vortexingdl 12,000 rpmoiA] 15859 A&
g3t &, A5dE FHoto] FFY isopropanols
Egdate] £50] FHh 12,000 rpmoX 104
S AASEL  pellec
DEPC (diethyl pyrocarbonate)-DWo] o ARg-

o

r (3
rio,
o>
dr
o

ofs
=0
£
o
of
12

RT-PCR kit (Bioneer, Korea)S AFg-3}o] 45T
oA 308, 94TAN 5EFL WHEAIZL F 94T
A 30%2%9¢ denaturationA| 7], 55~62C A 30
%259 annealingA|7] thg, 72TColA 1 E59
extension?|7|:= cyclex 30 353] €hE3l ) u}
72CelA  5EEeE PCR
machine (GeneAmp, PCR system 9700, USA)o]
A 8ttt 24 PCR productss= 2% agarose
gelll loadingsto] 100V 27X A7|%9FS 5
st EAsEGIT. 242t primer?] @71 G o
&7} ZtH(Table 2),

A2t extensiond

Table 2, The Primers for RT-PCR Analysis

Target Oligonucleotide sequences Expected
gene (5'to3'direction) size
118 AAGCTCTCCACCTCAATGGACAG 553
GICIGCICATTCACGAAAAGGGA
TNE TICTGICTACTGAACTTCGGGGIGATCGGICC 354
-a
GTATGAGATAGCAAATCGGCTGACGGIGIGGG
NOS CIGCAGCACTTGGATCAGGAACCTG 311
iNO
GGGAGTAGCCTGIGTGCACCTGGAA
TTGAAGACCAGGAGTACOGC B
COX-2 588
GGTACAGTCCCATGACATCG
195 GTAACCCGTTGAACCCCATT 140
CCATCCAATCGGTAGTAGCOG
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7) Nuclear/cytosol extraction

RAW264,7 cellsE 10% FBSE ¥3ret DMEM
o HEAIZl & 100mm cell culture dishes
(Corning, USA)| 5 x 10° cells/m 9] MEZF7}
HEE BFEo 37C 5% CO, incubatorol|A] 24
ARZE wigat it 2% DMEMEjA|R wdgh %
YGSHT (0, 2 @ 4 ng/n)2 AE| Agsle] 14]
ZHEeh wiFet ¥ A=A LPSE Azlsha wj%st
Act. MAPKS} NF-kB #4& ZA4s7] $sto
LPSE 77t 1583 1ARbset Aseglch, w8
% cellst cold PBSE 2¥ washingdt T2, 0T
oAl low salt bufferS A7lsle] H=H7
pipettingd}il 15852t ice$lo] WA F 10%
Igepal CA-6302 H718le] 75l vortexingd}h i
th 2 ¥ 4T, 3,000 rpmolA] 10259 AAE
ato] Al e-tubed] FFdE &7 F oA 4T,
13,000 rpmolA] 30%52F AAEEE ] cytosol
3L EE5tth. Nuclear pelleto] low salt
buffers A7}sto] 4C, 3,000 rpmol|A 10859t
Aideste] Agds AA @ F high sale
bufferg Z7lsto] 30259 4CollA lysisdth, 1
T 4T, 13,000 rpmolA 30253t YAlEE]sto]

nuclear ¥8& £2]3} 9t}

8) Western blot
Cell lysatest= 4C, 13,000 rpmollA 30859

Arldesto] A5dE g § protein content
£ Bradford§ 02 AH3ATt, 20-50ug9] THA
< 10% SDS-PAGE & #3}1, Hypond-PVDF
membrane (Amersham Pharmacia Biotech)2 &
transferdt T}, Transfer® membraned Tris
-buffered saline Tween-20 (TBST) (20 mM
Tris, pH 7.6, 136 mM NaCl, 0.1% Tween 20)
of &3l 5% skim milke] 1A7HEQH A20jA
blocking@t ¥ anti-phospho-ERK9} anti-ERK,
anti-phospho-JNK$} anti-JNK, anti-phospho-p38
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3} anti-p38 MAP kinase, anti-p659} f-actin
primary antibody (1 : 1000 dilution) 4°CjlA]
overnight W3-8t & TBSTZ 33 washingd}il,
HRP-conjugated secondary antibody (1 : 1000
dilution)2  1AZFERE  A2oA ¥k
TBSTZ 3 3] A&k & ECL system (Amersham)<
o] g-3tef WAX|ZITE,

9) Mt £4

A SPSS 17.0K for Windows $7] Z21
A A7IAE AHete] A £ ZESAR U
Uz foEe P(0.052 stk 74 AT
7te] EAISHA BAL one way-ANOVAS}H Dunett

test A4 AABIGH.

. & R

1. MZYZE0 0|

rir

3

02k

3.0-
25+
2,0+
1.54
1.04

Cell viability(ODS40nm)

0.0
YGSHT
(mgml)

Fig. 1, Effects of YGSHT on the cell viability of

RAW?264.7 cells.

RAW 2647 cells were treated with the indicated
concentrations (0, 0.125, 0.25, 0.5, 1, 2, and 4 mg/ml)
of YGSHT for 4 hrs. Cell viability was evaluated using
a colorimetric assay based on MTT assay. Vertical bar
represents as the mean * SD. The absorbance was
measured at 540 nm using ELISA reader.

0.125 025 0.5 1 2 4

RAW264.7 cells?] AEE| vA= TS
olr 7| ¢5lo] MTT assayS AAs}%ct. o} F
A A &L dxFolA 237 £ 0.189 F

=
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TE YJehjglen, YGSHT (0.125, 0.25, 0.5, 1,
2, and 4 ng/m)9] T=E Ad MTolM 77}
2.35 £ 0,35, 2.48 + 046, 2.54 + 037, 2.40 +
043 2 232 + 0269 FIEE Uehfo] BE
FoolA AdAE vl frofdt JIFS HolA
QkTHFig. 1).

2. IL-1b 2|0 0|x|= F&

(A) 100+ #
80-
60- -
40
20-

04
LPS - + + +
Times(h) 0 1 3 5

IL-1 (pg/ml)

(B) 60+

20+

IL-1p (pg/ml)
'S
o

YGSHT2 - [ - [ + [ -
YGSHT4| - | - | - | =
S | - | = | * |+

Fig. 2. Effects of YGSHT on the IL-18 production
in LPS-stimulated RAW?264.7 cells

RAW204.7 cells were exposed by LPS(1 wg/ml), and
incubated for 0, 1, 3, and 5 hrs(A)., YGSHT(2 and 4
mg/ml) was pretreated for lhr prior to LPS exposure
for 3 hrs in the RAW264.7 cells (B). IL-18 production
was measured from cell supernatant using ELISA
method, Vertical bar represents as the mean * SD..
The absorbance was measured at 450 mm using ELISA
reader.
# p( 0.05 ; significantly different from the vehicle
group
* p( 0.05 ; significantly  different from the LPS
stimulated group

Bl 9] 491 : JiRELKIRe] HIUIE T3] et o

LPS A= & ARHE #H|H= IL-1bY] & =
Abgt A3} LPSE AS3tA] %2 RAW264.7 cells
oA IL-1bo] %L 16,48 = 1,76 pg/mio]}omH,
LPS(1 wg/m)E A3 5 AZHH(, 3, and 5
hrs) #H|EE IL-1b9] ¥ 42 16.96 £ 1.92
pg/nl, 39.33 + 2.44 pg/nl, 78,52 £ 13.50 pg/nl
o8 A=ARE HldEste] o3 /e Bt
(Fig. 2A).

YGSHTE ¥&HE 1
LPS(1 w/m)E 3 ARFES A58
IL-1b9] F& ZARE A3} o} e A& 84
< AlZA IL-1b9] & 41.53 £ 1.31 pg/nlo]
Qom, LPSE z=3 AMEoJA 54,53 + 2,61
pg/nE obFd AHEE A & AE HlE &
3 (p€0.05) F7HE H3ioh ¥ YGSHT (2
and 4 mg/m)& AAEEL LPSE A= A|Ed
A 247} 3530 + 0,94 pg/m T} 27.30 + 0.86 pg/
n2 BE 2 LPSE A5g A2 Hg]
o3 (p0.05) ZAE HIckFig. 2B).

3. TNF-a 2H[0] 0|x|= F&

LPS A= & A7t FH|EE TNF-a9 %%
ZAet A3 LPSE ASF38lA] 92 RAW264.7
cellso|A] TNF-a2] %2 14,55 = 1,46 ng/mlo]%}
on, IPS(1 wg/n)E A T AIZHE(L, 3, and
5 hrs) #H|EE TNF-a9 %42 Z+2 4186 +
5.10 ng/ml, 12620 *+ 18.89 ng/nl, 137.40 +
1791 ng/m 02 AFAZbe] vt fofdt F
712 B9thFig. 3A).

YGSHTE ¥EH=
LPS(1 wg/m)E 3ARFES A= F FHlEHe
TNF-a9] % ZARE A% offd AHAE 1A
% AEoIM TNF-a9] %2 3.94 £ 0.97 ng/nl
ojlom, LPSE A= AEA 859 £ 1.02
ng/nl 2 P AEE oA 92 AEe] HlE

3 (p(0.05) 75 HYoh ¥wHH YGSHT (2

s Ade

RES
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and 4 ng/n)E AA et LPSE A=d AT
A 77} 6,31 + 0.70 ng/m T} 397 + 0.87 ng/nl
2 RE FEoA LPSE A3 AEo Hl& fo
3 (p€0.05) A4S HYtHFig, 3B).

(A) _ 15004 #
1000

500+

TNF-e¢ (ng/ml)

(B) 10

Fig. 3. Effects of YGSHT on the TNF-a production
in LPS-stimulated RAW264.7 cells
RAW204.7 cells were exposed by LPS(1 wg/ml), and
incubated for 0, 1, 3, and 5 hrs (A). YGSHT (2 and 4
mg/ml) was pretreated for 1 hr prior to LPS exposure
for 3 hrs in the RAW264.7 cells (B). TNF-a production
was measured from cell supernatant using ELISA
method, Vertical bar represents as the mean = SD..
The absorbance was measured at 450 am using ELISA

reader,

# p( 0.05 ; significantly different from the vehicle
group

* p( 0.05 ; significantly ~ different from the LPS
stimulated group

4. NO Z2H[of ox|= Fet

LPS A% ¥ A7 Rl NO9 & zAb
3k A7} LPSE AF31A| ¢ RAW264.7 cellsollA]
NO¢| 2 103.80 + 322 mMo|glom, LPS(1

124

ug/m)2 A= T AIZPH(6, 18, and 24 hrs) &
HEE NO9 9%k 7zt 186.00 + 58.33 «M,
595.10 £ 4295 #M, 792,80 £ 34,19 M= A=
Alztel| HlEete] folgt S7HE BYth(Fig, 4A).
YGSHTE FEHz 1 A7t #AAg %
LPS(1 ug/nl)E 24AIZFEQ A=3 F FHEe
NO9| & XAkt A% olftdl AXE 814 92
AEA N0 & 13510 + 25.75 #Mo]e
o, LPSE =3 AEA 775,10 + 105.20 p«
MZ opfdd AE ofA B2 AE] Hl3| f<]

(A) 1000
800+
600
4004
2001

Nitrite (M)

0-
LPS - + + +
Times(h) 0 6 18 24

(B) 1000-
800+
600+
400+
200+

Nitrite (M)

0-
YGSHT2[ - | - [ =
YGSHT4| - | - | -
s | - | + | + | +

Fig. 4. Effects of YGSHT on the NO production in
LPS-stimulated RAW264.7 cells

RAW264.7 cells were exposed by LPS (1 ug/ml), and
incubated for 0, 6, 18, and 24 hrs (A). YGSHT (2 and
4 mg/ml) was pretreated for lhr prior to LPS exposure
for 24 hrs in the RAW264.7 cells (B). Nitrite
production was determined by measuring the culture
medium with Griess reagent. Vertical bar represents as
the mean £ SD.. The absorbance was measured at
540 am using ELISA reader.
# p( 0,05 ; significantly different from the vehicle
group
* p{ 0.05 ; significantly ~ different  from the LPS
stimulated group



& (p(0.05) 37HE BTt ¥hA YGSHT (2 and
4 mg/nl)E AASIL LPSE AS3 ATAA 7
7} 468,90 + 20,78 #M7} 29140 + 1682 «M
2 EE FEoA LPSE A AXol Hls] fof
3 (p(0.05) #AE HYItkFig. 4B).

5 PGE2 ZH|of O|x|= F&

(A) 20
16
124

PGE2 (ng/ml)

28 @

LPS
Times(h)

(B) 20
161
12
84
4
04
YGSHT2| - - [ = -
YGSHT4| - — | - | =+
s | - | + | = [+

PGE2 (ng/ml)

Fig. 5. Effects of YGSHT on the PGE2 production

in LPS-stimulated RAW264.7 cells

RAW264.7 cells were exposed by LPS (1 wg/ml), and

incubated for 0, 6, 18, and 24 hrs (A). YGSHT (2 and

4 mg/ml) was pretreated for 1lhr prior to LPS exposure

for 24 hrs in the RAW204.7 cells (B). PGE2

production was measured from cell supernatant using

ELISA method. Vertical bar represents as the mean =+

S.D.. The absorbance was measured at 450 mm using

ELISA reader,

# p( 0.05 ; significantly different from the vehicle
group

* p( 0.05 ; significantly ~ different from the LPS
stimulated group

LPS 2= 3 Alzhd Hu|EE PGE29] g =
AR A3t LPSE AFEA 8 RAW264.7 cells
olA PGE29] %L 0.16 + 0.21 ng/mlo]QoH,

Bl 9] 491 : JiRELKIRe] HIUIE T3] et o

LPS (1 wy/m)Z A3 T AZHE(6, 18, and 24
hrs) #H|EE PGE29] %< Z+7b 10.86 + 1.59
ng/ml, 13,16 £ 1,58 ng/ml, 17,04 = 2,61 ng/ml
o8 ASARE HldEete] o3 T/ Bt
(Fig. 5A).

YGSHTZ FEHE 1 AHsel Ax]g] & LPS
(1 ug/m)E 24A7HE3t A=8 § FH|EE PGE2
o F& AR A olF ¥ AXE A e Al
Fo|A PGE2¢9] %& 0,16 £ 0,21 ng/nlo|glom,
LPSE A8 AFEA 17.01 * 1,53 ng/nlE o}
78 AE A @2 Axd g frod
(p€0.05) $7H5 E o}, wHH YGSHT (2 and 4
ng/m)yg AAEStaL LPSE =3 AEor 22}
414 + 095 ng/n¥} 025 + 027 ng/nlE RE
FEolA LPSE ASg AEel wla] fojF
(p(0.05) #AAE HIrHFig. 5B).

6. IL-1b2t TNF-a mRNAZ& 0 O|X|l= H&

RAW264.7  cellsoA¢]  IL-1b$%} TNF-a¢
mRNAS| @do] tis] ZARE 2d, olFd Az
g oA &2 A=el Hjg| LPS (1 wy/m)E A=
gt A|lZoA mRNAS| o] AAsA F718H%
on, YGSHT (2 and 4 mg/m)& A8l LPS
2 A=23 A EoA IL-1b%} TNF-a¢] mRNA 2E
rAAke] Wo] sk Aog JERITHFgG, 6),

7. iINOS2 COX—2 mRNA gsio| O|x|ls Fef

RAW264.7  cellsoA1¢] iNOS9} COX-29|
mRNAS| o] tis] ZARE A¥, o}lFd Az
g oA &2 A=ef g LPS (1 wy/m)E A5
g AZelX mRNAS| WHFo| HASIA F7tot
2o, YGSHT (2 and 4 mg/m)& Zx]|s}
LPSE A3 A¥EdA  iNOSS COX-2¢]
mRNA B f3d2pe] ddo] Zashs Ao2 u

ElATHFig. 7).
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Fig. 6. Effects of YGSHT on the induction of the IL-1b and TNF-a mRNA expression in LPS-stimulated

RAW264.7 cells,
Expression of the cytokines IL-1b (A) and TNF-a (B) mRNA was induced by LPS stimulation in RAW264.7 cells.
YGSHT (2 and 4 mg/ml) was pretreated for 1 hr prior to LPS exposure for 3 hrs in the RAW204.7 cells. Detection
of pro-inflammatory cytokines mRNA was examined by RT-PCR analysis. 18S was used as internal control genes,
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Fig. 7. Effects of YGSHT on the induction of the INOS and COX-2 mRNA expression in LPS-stimulated

RAW264.7 cells,
Expression of the cytokines iNOS (A) and COX-2 (B) mRNA was induced by LPS stimulation in RAW264.7 cells,
YGSHT (2 and 4 mg/mi) was pretreated for 1hr prior to LPS exposure for 24 hrs in the RAW264.7 cells. Detection
of iNOS and COX-2 mRNAs was examined by RT-PCR analysis, 185 was used as internal control genes.
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Fig. 8. Effects of YGSHT on the ERK1/2 activation
in LPS—stimulated RAW264.7 cells,

YGSHT (2 mg/ml) was pretreated for 1 hr prior to LPS
exposure for 15 min in the RAW204.7 cells. The
phosphorylation of ERK1/2 and ERK1/2 were assayed
by western blot analysis.
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Fig. 9. Effects of YGSHT on the JNK1/2 activation

in LPS-stimulated RAW264.7 cells.

YGSHT (2 mg/mi) was pretreated for 1 hr prior to LPS
exposure for 15 min in the RAW264.7 cells, The
phosphorylation of JNK1/2 and JNK1/2 were assayed
by western blot analysis.
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Fig. 10, Effects of YGSHT on the p38 activation in

LPS-stimulated RAW264.7 cells,
YGSHT (2 ng/ml) was pretreated for 1 hr prior to LPS
exposure for 15 min in the RAW204.7 cells. The
phosphorylation of p38 and p38 were assayed by
western blot analysis.
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Fig. 11, Effects of YGSHT on the activation and translocation of the p65 from cytosol to nuclear in

LPS—stimulated RAW264.7 cells.

YGSHT (2 mg/mi) was pretreated for 1 hr prior to LPS exposure for 1 hr in the RAW204.7 cells.

The expression

of nuclear p65 and cytosol p65 were assayed by western blot analysis,

of AR, H=gh AAY B AR, ek Aol
4 = el Aehs el s wAdta

FEA e
AL tekr7t 12-25 A= ARE7I9h #e
Al EstAlE, 3040 telHE A @2 Ww
2 Yty 3dztA A& oz dhagst 4 9lo
M, Goulden §& ci=F9 WA AFo] FolA
g, 53] ARl e} B ddHeR om
YE o=F fFHEC] 1297 47| A=Fe|
3 o%cég] <H

il

b
%}oq s %' 5

o,
1o
of
g
[e3
u
2
(rl
ol
rlo
=
;ﬁ*
=
Eﬂ

Agtolw™, e Al M M, B, H©, %,
Ko} #AHEY YRA Q<o 2= fifumsk, WY
WAL, WORER, mEk 5ol L i, M, ¥7F 2
s BE=el gk, A=el YolME F2 AN
o3 9% Aolv AN, FIE, HESFZ 3
o JHOR Qg Aol M, W, Wi, W
ks, WmAbRs, R, mENTE sto] RNkt
ik, WHBCH ERRE, FRECES, WE%, #Y
R, AETFH Y WESR WHRERE, EE
B 5o 9gore A A2 ARE AR
of 2 otg Asavd B AT MK

S BN 819 B =8g A7F Fo
AA A =g Sl AMHAL, 819 B
o AA 78 A Aol JEHoE ge
o eyt =@ AME 299 Awe
YGSHTo| 74 @o] AHEeS nudor”

fo

129



ghotolujelFuiRaEls]z] A23A Al15(20109 42)

1ol ket
2RI %’—#6}7 KEho] igto] Hv AEH EA
oA 71el% &4 2 AlzEg,

oo JdNHoZ £HEE YGSHTS U4
BALS PML PO VO ¢ (R ST
DHNH ZHIBRA Ag 2N WK kol
KR FPEE TROEEGT, - TR, o
WA XREEN B2 g wiEEEe
sto] A2 W F& AY3| Y Ao we}
= AL Z94 F9n”, wa mHA
< EREgeo] U 1A el digh whgo] tha
I, ffdlE wEiEst ek 7)%o] 917 WE
of ole] wz} FAHo] WASV|E st AFEHIE
gtk sk, aEeg THEEEMGT JdAE
mgAel A et Wie z7 g7 e
I FYS okl dig whes 7] t27] wiE
of &2 Wolgta = A wet A5Ho| ¢t
20 AFsA A@sfor S 2z s g’

B AT ALRHE YGSHTE Dhs AW 228
el MEgEel tiE W Lte BHoR A
=, WiR, B KES AMes Adtew
KW iksol WRZANE st glont Whiol
A KRS ol FFHEA Hsto] WAs)
B ki@l Whicl @iE #2 ZolA HR-Hk
N71E A4S . YGSHTE i, BAH,
S, (bEE, WA, AR, A, BE, HiF 5o
2 FAH =, WS Xt Sk
AREKE ke TR i o RO K
ZHIQ K, T, WA MM HEES K
Feban, WE kS A, WRkuRste &
WO, JnRE, WEARESRE A, RER FRIGE F W
WEhe Figk, RS mE Aol e
e, e 1, ERES 2 el ALg
9,  EHEol 3 LkTF BESEAU bkl

SELES

130

Begtetol 2, S, HARS, WEEREEL, WRPH, vl
Wb, AR, KOMERE, BB, ASES O &Thal o9l

33)

_Q

o2 .
I\
rlo

Adezry
A% iz, 337
1\17&4 oz ;]E }71]
o] A+

[}
N
14
O:
=

rir b

%%ﬁﬂ
g 7

ok
K=
QL
N
Y

N
)
-+
N
£ o{N
N
ol r

7] %’Jﬂ e HIs % 6}-?:

fEoox 1o N o g2 fd (o a

oX ER

[
r.l
i,
n o2
N
S
)
gﬁ:
o :L

[}
A% Amrt a7Ed’

YGSHTE A 02 Wshitss, WuUre, i
fipgkshe aso] glom, dAAoR 29k I
i, TR, EB) BER, TR WA, BEUE ki,
IR 59 S AR Jd 9F ZF A5
AgEE o RIEAE. B AT
ol2|dk YGSHT &5 8ol st 43 o
Toto] o=F A8 Ao deto] fod s
At

B 7= RAW264.7, murine macrophage
cell lineS AME3lo] YGSHTO| o=5 F9f w4
s dHew faEd AzaWt Jos
SR AR Tk 182 ) Al 3
g Agatsict
339 e Al A5 e
A9 feol o) 2AEE B
ﬂ’ﬁo]u}. Macrophages— AA Ak AA 33}
AL, FSHA A WEF [T FA WA
of ks SZAA ol ATToEA Fa
933, LPSE macrophagesol|A]
interleukins (ILs), TNF-a, iNOS, COX-2¢9} #&

k=l



dzupfelae] ARe EJF, IpsE S
G5 WIS okelehd ZHAE macrophages®]
BAsle o3 op|HE FFHHES EEe o
g 7 $4E gl a9l e 2t
FHIL 9l

B oFolA RAW264.7 cells®] AEET F4
S AdelA Y= YGSHTY FE2 zAF 23
Hd 4 ng/mo] FZoA YGSHTo| A/FAHE9}
o3t Apolg HolA| USITHFig, 1). wetr o
T2 Xx3etA %+ WYe YGSHT (2 and 4
ng/m)E AHESt] & AFEAE ZARSHICH

AT A% w7l AfolEFIQIQ] IL-1b9} TNF-a9
RS RAW264.7 cellsollX] LPS A=A7Eo] H]
#lsto] 7ot 9L, YGSHTY HAe7t LPS A=
of 98} F7He IL-1bs} TNF-a9] AAHS Ixs}
ch(Fig. 2 and 3). o3 A= AT dF W
N APIETRD fate] ddEs AdE Ay
YGSHTY] AA7t LPS A= o8 Z7td
IL-1b%} TNF-a mRNA @&¢] o2 Ea At
& aAgE AL & 5 U9THFg. 6).

NOt AE - Hegoew Qo3 24EAR, &

o
4
3

EN3AY F52078AY macrophagess X3S
© 29 A%oIM HNEZ 259 Fo8 A
= aEA 9o

synthase(NOS)o]| ©J3| Larginineol| 2|3 AJAt=]=
d], endothelial NOS (eNOS)?} neuronal NOS
(aNOS)E A&Hoz WHEE WHH  inducible
NOS (iNOS)&= & A= macrophages] 2|3
AiEel NOo 95 xAs Adt. 53
macrophages?|A] #=d NO Aito] AE=A,
9%, o WA, ANEABES 2UT 5 g

]
-
%0,
Ko

Bl 9] 491 : JiRELKIRe] HIUIE T3] et o

PGE2 E3 Fo FEaiolAws @Ry

& P W99 o, ¥ 53L fud
2=

3} thromboxanes %%t olUz} PGse Ao o
8ke gkt 9ttt COXE arachidonic acidE
PGsZ Asksl= 84 COX-13 COX-22 A4
shetl COX-29] JAIE A5 559 T4 ¢
eSS

2 dFddA A7 9% Wl 249 Nogt
PGE2 AJAHE RAW264.7 cellsollA] LPS Z=A|7H
of w#ste] F7kek%laL, YGSHTY| ZAe|7} LPS
A= 93] F71E NOSH PGE2 A4He oAlale]
thFig, 4 and 5). °olgd A= AT 45 wiA
T4 {7z wd S AHE 43 YGSHTY A
g7} INOS9} COX-2 mRNA 29 JA& &
8 AaAItE AL 4§ USTHFig. 7).

AT GFNRIAe] AL AFuhse] FHA
91z}l NE-kBel| 9ja] zA=ojAn", NF-kBY
Gdsh= MAPK®] Q14tse} Ik-Bel| ofa] =4H
th. MAPKE AZ A3 23 24, Alo|E7}
o7} stressol] tH3t A|E uk3-o] Ao 23 o
%o @}”. MAPK AsddAzE Zsjxoz
HEFoIStT Ay FHPoziy HAEXAS %
oz AHE Adsled F83% 9L st 9
on, Az 37449 AsAgZzs} I, ERK
Az AGZ 2o ZA3tE ERKe thokst 7Aalel
A aksid 4 gltk, ERK7F ASAel| o)
Sl &A4stEs v, p38F JNKE stress
HheARY HES FASH HFA AlolETRIZ
2 Aol o3 FEE ME2Ed 2o s &4
:&]_%]:]_47).

B AFeA MAPK AEdgd7 29 NF-kB 4l
TAGAR A JFE 2ARE A% YGSHT

131



FhiiotoH| QIS ul3tElA] A237 A|132010d 49)

7} RAW264.7 cellso]A LPSE =% ERK1/2¢9}
JNK1/2¢] Qlitsts dAlsta AlEAd Fuy9
NF-kB &S dAlsl= A& #dsithFig. 8,
9, 10 and 11). ©°|¥3 A= YGSHIZ}
ERK1/29} JNK1/2 &A3le} #HE MAPK A%
Az oz} NF-kB AzAGA4=z A2
o T S WIohks Ao Held,

oAl ATAFIZT YGSHTIZ} LPSZ A=3t
RAW264.7 cellsolAl MXEY] ERK1/29} JNK1/2
#43l9l #EE MAPK A3 AY7 29} NF-kB
ASALGHERE JAlstL AT A5 wdAEY
%75174} HAS AAFeEN TS
A A AAE Y] AikE FHAA
2 *}Elﬂt}. o= YGSHTo] 94}ollA
Z7|GAe] &Aoo 2 Ao
=)

o
L
3

o

i
lo e

e 4

X

o2
[T
3O et

nck
+ N

<<
i
s

Yang Geouk San Hwa - Tang(YGSHT)o] ¢
SRS A= el sl zARE A3 o
2 AEE A

1. RAW264.7 cellso|#] YGSHTE AN ZAEEd|
s wAA] Wit
2. RAW264.7 cellsO|A] IL-1b9} TNF-a¢] AJAHS

JAIs} Tt
3. RAW264.7 cellso]A] NO%} PGE29] Hu|E
A3} it

4, RAW264.7 cellso|A] IL-1b9} TNF-a mRNA
o] W g ZaAFAY.

5. RAW264.7 cellsol|A] iNOS®} COX-2 mRNA
o] WS ZHAAIF

6. RAW264,7 cellsolA] ERK1/2, JNK1/22] 2l4F
S12 ZHAAIFT

132

7. RAW264.7 cellsol|A] NF-kB¢] @&z}t il A
olE ZAaAAH.

22X

1. Strauss JS, Thiboutot DM, Diseases of
sebaceous glands, In: Freedberg MI, Eisen
AZ, Wolff K, Austen KF, Goldsmith LA,
Katz  SI,  Fitzpatrick TB, editors.
Dermatology in general medicine, 5, New
York: McGraw Hill Co; 1999:769-84,

2, Braun-Falco O, Plewig G, Wolff HH, et
al. Dermatology. 2. Berlin: Springer-Verlag;
2001,

3. e, ANG. d=Fd diE s 1
2. sA9 1997;22(4):51-3.

4, w37, A&, HERTO A ki m s

A 7. 4398 1991,7G):312-21,

5. S, AL ko] HEe x|
of &g 4¥A A7, FAstIIAL 20005
13(1):1-21.,

6, AtE, W&, WE| FEEHE Ik
ol Aeo B AYH A7 FYIIA.
20004(1);33-52.

7. =% A AEe] mAe A34 o
T. At stachshel, HAR=E, 1998,

8. 1AW, ABE. WHERL o] B
91 HE li]l‘\: P, tigietolu] vy

5(1):50-62.

8, 19 A Ao

18 4 bl Y @

314, 2009;22(2):210-22,

10, 49 9. /WHTE APFefst A2 HET

o

ot

oL
2
o,
o
r o
il
=
o
o
-

1A, S, 42 FANER vuF



12,

13, 8

14,

15,

16,

17,

18.

19,

20,

21,

22,

23,

2 WY & vAE 93 APFEIA|,
2001;13(2):165-176,

A, AN, FudHY oMl o
?ﬂ- 001:741\]-;;].151_,] Dilg‘ﬂ lg].gr_};d 01?. E_,]Ag
22834, 2007;21(3):741-747.

e, AR, £9F. =53 Ho8E
waute] ABAE o
= 993k 2003;17(3):791-797.
AoF, A, FAMsIgol AP G

= 9% s A. 2007;212)
474-478,
g, A, %
ol nA= 9. 2009'22(2):521-327
A, A¥e. A88. FANSE] AR
wslo] wXe g APFA DTSR, 2002
14(3):85-96
78, A4%. ¥4L il%“’l EaL U I !
5 B AxIHEZ
sk, APAZ 2)8t3] A1 2000;12(2):153-161,
Q7% olgd, FAEH] uX¥F IH
o FoidE Al ot HAM mAE=
9%, g lIERE)A|, 2006,27(4):915-926,
ul;q]?‘ﬂ 249, AYL 01:7:1}\].:@]_1:,1-0] Gold
thioglucose 2 Fr¥ WA 9] H|WHZo| n|A|=
9, g3 tg]R], 1996;17(2):145-160,
olx4. FHold, sz, 2% FuteH b
AN ] FArEY AT H AFPHA
T.2008;20(3):151-163,

ZAG. FANsEo] Allergy’d
uz= g hekehiulFe)-8-8ksl ], 200551
(1):16-40,

°>'

o u}g

xiir =) Oflo]]

24,

25,

26,

27,

28,

29,

30,

31,

32,

33.

34,

35,

36.

Bl 9 491+ BETES] HUE Bl diet AT

) 3he) B2}813) 7], 2006;44(6):688-95.
obgat ¢, o=go wel =y
. 2002‘4(1):62-70

A 5} 5]

A4, B4, Fadrig A7) o=
i %“J 2 olEgo] AT AM=e wlw
4. thge 3334, 2000;38(5):589-599.

Goulden V, Stables GI, Cunliffe WJ.
Prevalence of facial acne in adults, / Am
Acad Dermatol, 1999;41:577-80.,

g}, of=Fo A YA A7 dd#
78314, 2000;13(2):140-51,

olR%, =M. (=)l BT FHAL
2. tdthagefst, 1993:1(2):155-7,

A% delsua Apelsaa, Al 3
. 2004,

BEEL MIESE, KBNS, ol7hduAA,
2000:3-23,

SER. HERCkE o Bl A% 484 o
T APFeIE3] ], 1989;1(1):113-23,
FMERL , S, wBok, BRECKE
g A AT APFsAL
456-471,

TEE, AURIMUGRIE, o] =3=AL 1977:281-5,
Mg, SAE, 2% ARAEY FAFHA
gk 3, APels]A|. 1997:9(1):213-43,
Lawrence T., Willoughby D. A., Gilroy D

28l
1998;10(2):

W., Anti-inflammatory lipid mediators and
insights into the resolution of inflammation
Nat, Rev, ImmunolNat, Rev, Immunol
2002;2:787-95,

Kaplanski G., Marin V., Montero-Julian F.,,
IL-6: a

regulator of the transition from neutrophil

Mantovani A,, Farnarier C,,

to monocyte recruitment during
inflammation, Trends Immunol 2003;24:
259,

133



ghotolujelFuiRaEls]z] A23A Al15(20109 42)

37.

38.

39.

40,

41,

42,

134

Kaplanski G., Marin V., Montero-Julian F.,
A, C., IL6 a

regulator of the transition from neutrophil

Mantovani Farnarier
to monocyte recruitment during inflammation,
Trends Immunol,, 2003;24:25-29,

Hinz B., Brune K., Cyclooxygenase-2--10
years J.  Pharmacol ~Exp, Ther.
2002;300:367-75,

Molloy R. G., Mannick J. A., Rodrick M,

later,

L., Cytokines, sepsis and immunomodulation,
Br, J. Surg. 1993;80:289-97.

Koyanagi M., Egashira K., Kubo-Inoue M.,
Usui M, H,
Shimokawa H,, Takeshita A,, Role of

transforming

Kitamoto S., Tomita

growth  factor-betal  in

cardiovascular inflammatory changes
induced by chronic inhibition of nitric
oxide 2000;35:
86-90,

Kim K, W., Ha K, T,, Park C, S,, Jin U,

H., Chang H, W,, Lee C, S,, Kim C, H,,

synthesis, Hypertension,

Polygonum cuspidatum, compared with
baicalin and berberine, inhibits inducible

nitric oxide synthase and cyclooxygenase-2

gene  expressions in  RAW 2647
macrophages, Vascul, Pharmacol, 2007:47:
99-107.

Forstermann U,, Kleinert H,, Nitric oxide

43,

44,

45,

46,

47,

synthase:  expression and  expressional
control of the
Schmiedebergs Arch, Pharmacol, 1995;352:
351-64,

Masferrer, J., Zweifel B, S., Manning, P.
T., Hauser, S. D., Leahy, K. M,, Smith,

W. G., Isakson, P, C, and Seibert, K,

three isoforms, Naunyn

Selective inhibition of inducible

cyclooxygenase 2 n vIvo is
antiinflammatory and nonulcerogenic, Proc,
Natl, Acad, Sci, 1994,91:3228-32,

A,

signaling by

Isomura I,, Morita Regulation of

NF-kappaB decoy
oligodeoxynucleotides, Microbiol Immunol,
2006;50:559-63.
Johnson G, L., Lapadat R., Mitogen-
activated protein kinase pathways mediated
by ERK, JNK, and p38 protein kinases,
Science, 2002;298:1911-2,

Robinson M, J., Cobb M, H., Mitogen-

activated protein kinase pathways, Curr,
Opin, Cell Biol, 1997;9:180-6,
Wang X,, Martindale J. L., Liu Y,

Holbrook N. J., The cellular response to

oxidative stress: influences of mitogen-

activated protein kinase signalling pathways
Biochem, J. 1998;333:

on cell survival,

291-300,



