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ABSTRACT

Objectives . Seungmagalgeun—tang (SMGGT) is traditional medicine widely used for inflammatory disease and
flu, But SMGGT exhibits potent anti—inflammatory activity with an unknown mechanism, To elucidate the
molecular mechanisms of SMGGT water extract on pharmacological and biochemical actions in inflammation, we
examined the effect of SMGGT on pro—inflammatory mediators in Phorbol—12—myristate—13—acetate (PMA)+A23187
—stimulated mast cells,

Methods : In the present study, pro—inflammatory cytokine production was determined by performing
enzyme—linked immunosorbent assay (ELISA), reverse transcription polymerase chain reaction (RT-PCR), and
western blot analysis to measure the activation of MAPKs, Cells were treated with SMGGT 1 h prior to the
addition of 50 nM of PMA and 1 uM of A23187, Cell viability was measured by MTS assay. The investigation
focused on whether SMGGT inhibited the expressions of interleukin—6 (IL—6), interleukin—8 (IL—8) and
mitogen—activated protein kinases (MAPKs) in PMA+A23187 -stimulated mast cells,

Results : SMGGT has no cytotoxicity at examined concentration (100, 250, and 500 ug/ml). Also, gene
expression of IL—6 and IL—8 in HMC-1 cells stimulated by PMA+A23187 was down regulated by SMGGT,
Furthermore, SMGGT suppressed the PMA+A23187—induced phosphorylation of extracellular signal-regulated
kinase (ERK) and c—jun N-—terminal Kinase(JNK). But, SMGGT could not regulate phosphorylation of p38
MAPK,

Conclusions : These results suggest that SMGGT has inhibitory effects on PMA+A23187—induced IL—6 and IL—8
production, These inhibitory effects occur through blockades on the phosphorylation of ERK and JNK,

Key words . Seungmagalgeun—tang(SMGGT); anti—inflammatory activity; Human mast cell ;mitogen—activated
protein kinases (MAPKs)
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prostaglandins, leukotrine £3} Z-& g3 &4 EZo] &
TS AL, IR Q3 AFIo] FriEw, WEsL
IS Tty 2202 ARsHA "k, 9% §h3o] A&
=w Futzzo] gAtEe] otz APHE dh,

HgbA| 2= mHu FupzAoA dAEE= 53 54
g7 ¥hgo] 283 d3e st HMC-1 AlZE G924
ZA}2E "o tumor necrosis factor (TNF)—« , interleukin
(IL)-6, IL-8, IL-13% Z& A5A cytokineZt 4% uli7f
E%29]l histamine, leukotrines, serotonin, prostaglandins
(PGs) 5-& Engt’™? 1.6, IL-87 Z2 cytokine
d5uksol o] F83 TS Tt o]HT cytokined] T
L A% wSS AT £ Yk $H F shtolt?, IL-6

Z W89 oj7fjQlA}lE| T cell, macrophage, monocyte,
synovial fibroblastolAl F2 AAETE IL-8& HThAEZo]
Al BH|=]o] neutrophil, T-lymphocyte, eosinophil®} Z-2
FHO Az FS Fi, €54 AxY 43 Fagt
J3ke 3H?. Mitogen—activated protein kinases (MAPKS)
= = AxAA E54 EFE 2Edked F43% 982
Fep,

ol B dAiE= FEMRE EFEEY F495 &4
ZARE] 9ske] protein  kinase C  activatorQ]l PMAS}
Calcium Ionophoredl A231872 A}=% HMC-1 A|Z7} ¥
st IL-6, IL-89 AL AL IJAIsk:= 7|dE Hel
a7 it

olN
flo

Az 8

1. A=

1) Aot

FHmERG So7ls AN st 22, & xR
oigketeRs (koA skt HMC-1 mast
cell2 ATCC(VA, USA)oj| A TFAsH o,
Phorbol 12-myristate 13—acetate  (PMA)?}  Calcium
Ionophore A231872 SIGMA (St. Louis, USA)Af A I
s, Lejo} EAH (Fetal bovine serum, FBS)2
Gibco BRL(Grand Island, USAAIZEEH A3
IMDM ujjx¢} ¥AA|= Hyclone (Hyclone Labs Logan,
UDollA FA3HHEE, Cell culture dish®} plate= SPL
(SPL Life Science, Korea)ZX¥E Fste ALEsIHTh
IL-6, IL.-8 & A2AFHEAZA (ELISA) 7|ES R&D
Systems (R&D Systems Inc., Minneapolis, MN, USA)Z
HE 2stgoen, COX—2, MAPKs (ERK, JNK, p38) 3
A 9 Peroxidase conjugated 2%} ¥FA|= Santa Cruz

(CA, USA)AFOlA FRlstEl.

2) M= Hi¥

Human mast cell-1 (HMC-1)& 334 (100 U/mL
Penicillin, 100 U/mL Streptomycin)E 7|5t 2243}
H FBS7F 10% ®|&2 THE IMDM HjxoA &= 37T
olAtaterA 5% ZZONA ST
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3) Primer ZH|
RT—PCR‘% SHEH O:IE'] 7H9‘] primer% /‘]‘%5'}93\‘:}. Primer
o] AL themt Zt} (Table 1).

Table 1. Primer Sequences for RT-PCR
cDNA Sequences

Forward GATGGATGCTTCCAATCTGGAT
IL-6 Reverse AGTTCTCCATAGAGAACAACATA
-8 Forward TGTGCTCTCCAAATTTTTTTTACTG
Reverse CTCTCTTTCCTCTTTAATGTCCAGC
GADPH Forward CCATGTTCGTCATGGGTGTGAACCA
Reverse GCCAGTAGAGGCAGGGATGATGTTC
2. ¥

1) AN=2| Z=AE

FHREREG EFE=2 74 GAIE o Ada 22 HEE
100 g& FHslH FFRTE SUE sl 2 AR 1208 &
sto] ZuFr?, $24L 045 um LEZ oJTF Fof et
T2 ARE stgen, 4T EisiEo AdEE 7] {sl
Z=ZE2L PBS (phosphate buffered saline)ol =%th. FHik
B orh, 2, ZF, fRE A=Y 9tk (Table 2).

Table 2. The Composition of Seungmagalgeun—tang

Herb Scientific Name Latin Name W?ght
FHEE  Cimicifuga dahurica Max, Cimicifugae Rhizoma 3.75
B Pueraria lobata Ohwi Puerariae Radix 7.5
25%E  Paconia lactiflora Pallas Paeoniae Radix 3.75

H¥  Glycyrrhiza uralensis Fischer Glycyrrhizae Radix et Rhizoma  3.75

2) MTS 24

AEZ EAHL MIS assays °]83dle] FRlstatt, WA
HMC-1& 22 4 (1 x 10" cells)® 243 & 30&0] A}
A FHRERS ESFEES FEEE Attt FHEES
EFEES AT T 24AZr0] AYA 20 uLe MTS
((8—(4,5—dimethylthiazol—2—yl)—5—(3—carboxymethoxyp
henyl)—2— (4—sulfophenyl)—2H—tetrazolium), 5 mg/mL)
S3AE H7Ist & 37TCA 1AZE 8iFsE & microplate
readerg ©|-&st 490 nmolA FF=E SAFAT

3) ELISA

WA HMC—1& IMDM HJR|E o|&3}s] 24 well plateo]
5 x 10° cells/mL2 53t & 5% CO; F27]oA 30&
wiF St o] FRERE EFEE (100, 250, and
500 ug/mL)& 1A17F B9k Ad &, PMA (50 nM)<}
A23187 (1 uM)E HMC-1& 8AIZF A=d & NZ 3¢
AS YRS NEZES FHAA AFAE 35,
Arzol U IL-6, IL-8 AAFE ELISA kitE o]g3}o]
ARgAL uiRde] Z1AE el Sandwich ELISAHUIZ
AeFsle] A5

5) RNA 22| % RT-PCR

THiREARY B5&80 2% IL-6, IL-8 mRNA ¥
o] A goldr] 9lste RT-PCRZ mRNA WHaS
ZA¥eth HMC-12 6 well plated] 5 x 10° cells2 &

kil
[e]
=2
1=}
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g the, 3087F g3t AlF) o] Mol FHmEMY =5
ZES A3 T PMA (50 nM)9+ A23187 (1 uM)E A5}
I 6AIZE Tl MZE Hof PBSE AlHste] o]x] EF (easy
blue, Intron) 1 mLE 7|5t AofA muksigct S22
200 uLE 93 oAl mRbsle] 13,000rpm, 4ColA 102
 PAEERE o, ASY 400uLe] isopropanolE 71
thA] PRSI RNA pelletS H3Ith o7]A dojz RNA
o] AHA}L &4 (reverse transcriptase), 1mM dNTP 0.5ug
< 4o cDNAE TRt 97]e IL-6, IL-8, GADPH
PrimerE Y1 #%#F ZZ7|(thermal cycler)E ©o|&3l &
ZA AL, oldl 95ToA 1&E, 58ToA 18, 72CoA 3&
Zol WRSAJF T WHEolA RNAES 2% Agarose Gelol| A7)
BEAA EtBr& AREst UV HE7|2 FRlstat

e -IN

ot

N
-~

6) Western blot analysis

Higko] 8 NZE st 2-33 PBSE AF & +
1 mL¢ lysis bufferd H7}ste] 3087 lysisdt =
12,000 rpmofA 2087+ Y4 E&ste] Alzur 2 53
AAstRTE, @A s BSA (bovine serum albumin)
£ #3519 Bio—Rad Protein Assay KitE AMEsle] A
FFatact 4CoA 20-30 ug? lysateES 8—12% mini gel
SDS—PAGEZ WAl &&3le], o]2 PVDF (polyvinylidene
difluoride) membrane®] 200 mAE 2A|7F 54 transferdt
Ft. 283 membrane? blockinge 5% skim milk7} &
S5 TTBS (0.1% Tween 20 + TBS) £Ho]A Al2o]A 24
7t B¢ AASgth MAPKsS] ¥Hd S AES] 93 &
AZE anti-mouse p—ERK, p—JNK, p—p38 (1 :1000)}
anti—rabbit ERK, JNK, p38 (1:1000)& TTBS &HojA]
B|Aste] AF2olA 2417 HEGAIRL 3 TTBSZ 33] A4St
t}, 23} A 2= HRP (horse radish peroxidase)7} 2%
= anti-mouse IgGe} anti—rabbit IgGE 1: 500022 3]
Asle] AF2olA 308 7+ WESAIZ] ¥, TTBSE 3% A|AstH
o] ECL Substrate® 3% 7t 82 & ImageQuant'™ LAS
4000 minie ©]83t9 Chemiluminescences &334t

7) SAEA

RE AYE 33 o) WL R o|RojFow, AFATM:=
Zk gEo| wut FFR+EEHA Mean+SD)E THEH,
1 {9AL Student’ s t—test BAHE o]&3te] A4
95% ol (p < 0.05)°14 FAA o8& BH7Istt

2 3

1. SRS EFEE0] AEAEE vA=
LI

FERE E5EE0] MZe A& mie JFE &
A7l 3 MTSE AR E4WHE o|8st9tt, FHmE
B EFE2EL 500 ug/mL °)3t SZoA 90%0]1A+9]
AEEE Ho AEo Ao Z IFES u|A Tt
(Figure 1),
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Figure 1. Effect of SMGGT extract on cell viability in HMC—1 cells.
Cell viability was evaluated with the MTS assay. Data represent
the means = SD. of duplicate determinations from three separate
experiments. **P{0.005

2. FHiENRE E52E°] Pro—inflammatory
cytokine IL—6, IL—8¢] XAJo| u]x]&= J3F

HMC-12] 934 cytokine HH]E &<lst7] 3] IL-6,
IL-8& ELISAE 39ttt Ad A3, PMASF A23187& H
£ Eojgt HMC-1 A|ZojA IL-63 IL-8 7} 4d =9
o, FHWERE EFEEC] F9¥ HMC-194+ IL-6
9 o] = oEFoR JA|HoH, [1L-89 W=
AA =N SS IAT 4= At (Figure 2).
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Figure 2. Effect of SMGGT on PMA+A23187—induced IL—6 and
IL—8 production. HMC—1 cells were pretreated with the indicated
concentrations of SMGGT for 1 hour before being incubated with
PMA (50 nM)+A23187 (1 uM) for 8 hours. Production of IL—6
and IL-8 was measured by ELISA. Data are mean %+ SD values
of duplicate determinations from three separate experiments. *P
0.05. P 0.005

3. FHiEHE EF2E°| Pro—inflammatory
cytokine IL—6, IL—8 mRNAQ] ZA}e] u]X]&= FgF

24 cytokine?l IL-6, IL—82] gene?] W& &ls}
7] 98l IL-6, IL-8 mRNAS] HAFS RT-PCRE E3) &l
stach A8 Zul PMAQF A231872 W& Foldt HMC-1
NZAA IL—-63F IL-89] mRNAZ} LHE 00, FHmEMEE
EZ&50] Bo¥ HMC-194%E 1IL-62F IL-82] mRNA2
dro] AAIENSS 2l T 4 Ut (Figure 3).

PMA+A23187
Normal ] 100 250 500 SMGGT (ug/mL)

s m

GADPH

Figure 3. Effect of Seungmagalgen—tang (SMGGT) on PMA+
A23187—induced IL—6 and IL—8 mRNA expression. IL—6 and IL—-8
mRNA was assessed by RT-PCR in HMC—1 cells. Cells were
pretreated with the indicated concentrations of SMGGT for 30
minutes before being incubated with PMA (50 nM)+A23187 (1
uM) for 6 hours., The GADPH mRNA was assayed in parallel to
confirm equivalency of the cDNA preparation.
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4. JHiEHRE EFEE°] MAPKs

nXEs 9

M|

PMA + A231879] A= AzZE 3Isl7] 93] MAPKs
(ERK, JNK, p38)2] QIAHSIE Western blot2 F3l &<lsh
gk, AF Ax, A3 Ay, PMAY A231878 HE& E
HMC—-1 ANZoA ERK, JNK, p38o| QAikatEglon
ey BE5E80] 59" HMC-1914& ERK, JNK
A AAENSS 1 T ¢ UL, p38E WHIPL
At (Figure 4).
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Figure 4. Effect of SMGGT on the phosphorylation (P—) of MAPKs
in PMA+ A23187 —stimulated HMC—1 cells, HMC—1 cells were
treated with the indicated concentrations of SMGGT for 30 minutes
before being incubated with PMA (50 nM) + A23187 (1 uM) for 30
minutes, Whole—cell lysates were analyzed by western blot
analysis. The experiment was repeated three times, and similar
results were obtained.

LA

FHRERGS <0, 24, 2k ARE A" Aol o
2R o opel ZE g, iERel ARgEo] g,
kel A2 vigEe] Sute EgfREshe a4
fRALE S B5o] AFst AlERsbel 2835t FHgEk
W, ERprEse BIF Aot o] wig2 FHinEREC
axoz gelg & uH? £ul (Cimicifugae Rhizoma):
HaEshal fEEslA mRvE, BEREZ, FHFRESE 250l
AtH? ZZ (Puerariae Radix)e H¥EsFL Fs)A] fils

T4z m%o] WA Yot Zok (Paconiae Radix)&
ERESIAL fEEs A EILFE, iRk, fPaAre] a5 9l
on o= mho] waA ot ZE (Glycyrrhizae
Radix et Rhizoma)= HZFNA &M, tEaubm, ik
%, KRR, JAfREEESte BTo] low FHE, A
59 &0l BElA A, oldt okAje] wiEe FHREAL
ol F9% 50l U Aolgte AS YAET
BT Z = histamine, heparin, proteinase, proteinase,
leukotriene, cytokined} Z-2 mj7/jEAE Fadl o,
oA A% FA Fag JTe . IL-6, IL-8= ¢
Z4 A= &) Eu"Eoh IL-69 BEu|7} Zrlshthe AL
B30l dojtts AL itk o AFelA PMA
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9} A231879] 9J3] A=E HMC-19lA FHiiEHy 23
£E0o] IL-6¢F IL-8¢9 EH|9t ZHAE IAIRHE AS
Rl 4Tt,

Mitogen—activated protein (MAP) kinase (MAPKs)= A
7 & 49X AZ W ASHAGAA F sheld 1 HRE
% extracellularregulated protein kinase (ERK), c—Jun
NH2-protein kinase (JNK)/stress—activated protein kinase
(SAPK), serine/threonine protein kinase¢l p38 MAPK7}
Fa% 71Ho2 YA ok Al QoA AFo] EoeH
WS4 upstream MAPK kinase (MEK)el| 2] <lAkslr}
dojFo =X EAJstErt MAPKs+ 8438 0o] o kinase,
AARIA S &A% HEsE st 28{AxY HEds 23
shal, BAGAR HEe 2E2 Ax AV 54 2F
S o3te @Y. oWl dAFolA HMC-1A1ES] PMA
oF A23187& EB4sIEE o FEERY E5FEE°| ERK,
JNK9] QA4S 9Asta, p382 I1¥X g2 Zo=E H
of JHiREMRY E5FEE°] ERK, JNK Z=2d IS F1,
p38ARE= FFE FA geth & & ok

foksld,  FHENE BEFEES 9F%4  cytokinedl
IL-6, IL-829] EH|E A5}, IL-6¢2} IL-82] mRNAZZ]
AR E=SE A3, o] YAl MAPKs % ERKSF JNK<]
KBS AAIgeEN Yeidtia & 4 ok olEdt At
A= FiEREo] AREE FE BR 5ol ARREo] &
Ae APHoR st AolH, FirERGe] B5dT el
g fagk A7 =] 2 ¢ k= AL ¢+ ok

A =2

=

HMC-1 AZE PMA+A231872 A=319S o FHiREHE
B FES avE AR et 22 2ES 9ot

1. FHREERES PMA + A231872 =% HMC-1oA4 &
4 AelE7R IL-63 IL-89 HdS Akt

2. FHiRENS7T PMA + A231872 =% HMC—194 MAPKs
olAEL S A3 =R dotR7] 9F western blotoZE
Holgt Ay MAPKs (ERK, JNK, but not p38), 24t
37F A= it

oleh T2 fEHRE Hob JHMEME =FEFES 9S4
cytokine?l TL.—6, 1L—-89 EH]E Ast, 1L-6%2F 11.-8
°] mRNARZQ A EZF AAISHH, o] JAl= MAPKs
ERKe} JNKO Qe dAte=d yeidoa &
Utk olHF A+ Bde JHIEMREC] A=FE A
¥ Sl ARgECl & S AdFHem Flse AolH,
THiEEEe] F5dgel o fag AR ofEe] €

dotE e ¢+ Ao

& o 4> oly

»
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