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The Effect of Moutan Cortex on Pro-inflammatory Cytokines through
NF-¥B & MAPKs pathway in HMC-1

Joo-Ho Park - Kyung-Jun Kim

Objective : Moutan Cortex (the root bark of Paeonia suffiuticosa Andr.) is widely used in oriental medicine as a
remedy for inflammation. However, as yet there is no clear explanation of how MC(Moutan Cortex) affects the
production of inflammatory cytokine. This study was to determine the effects of Essence extracted MC on the mast
cell-mediated inflammatory responses.

Method : We observed the effect of MC on compound 48/80-induced histamine release of rat peritoneal mast
cells and the effect of administering MC on PCA in rat. We measured the amount of inflammatory cytokine
production induced by the phorbol myristate acetate (PMA) plus calcium ionophore(A23187) in the human mast
cell line (HMC-1) incubated with various concentrations of MC. The TNF-« protein levels were analysised by
Western blot, The TNF- @ | IL-6 and IL-8 secreted protein levels were measured by the ELISA assay, The TNF-a | IL-6
and IL-8 mRNA levels were measured by the RT-PCR analysis. NF- # B, phospho-I # B and MAPKs were exmined by
Western blot analysis. The NF- # B promoter activity was examined by luciferase assay.

Result : 1. Enzyme immunoassay indicated that MC suppressed histamine secretion of rat peritoneal mast

cells,
2. In PCA dependent on IgE, MC had anti-allergic effect of the internal surface of rat skin.
3. Western blot indicated that MC decreased TNF-a protein levels.
4, ELISA indicated that MC decreased TNF-a, IL-6 but MC had no significant effect on IL-8 in HMC-1
cells,
. RT-PCR indicated that MC decreased TNF-a, IL-8 but MC had no significant effect on IL-6 in HMC-]
cells,
6. Western blot indicated that MC suppressed the induction of MAPKSs, NF-# B & phospho-I £ B activity
in HMC-1 cells.
7. Luciferase assay indicated that MC suppressed the PMA plus A23187-induced NF-«B promoting
activityin HMC-1 cells,

N



ghQtolQIFE A5 A2 AR25(2009 82)

Conclusion : In this study, we have found that MC is an inhibitor of NF-#B, MAPKs & cytokines on the mast

cell-mediated inflammatory responses.

Key words : Moutan Cortex, HMC-l, TNF- e | IL-6, IL-8, NF- ¥ B, MAPKSs.
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T 80% ol'< 7hskel 308 F< 23 2A
Z2HHAEE olgste] 2L IS AF
185mm Fo|oHAE o] &sto] Zetoldt sl

1 % 7sE71E AMEete §58 v, w84
%3to] B2 o] demethyl sulfoxide(DMSO)9
o] AHg-skgitt,

2) 7171 9 A%

3) AYEE

A FEZE Sprague-DawleyZ] 3F(Ra)E 9
2 AE nlo] QAL (A, Korea)oll Al T{lste] A
of A8t} T8 47lEld 3 cageol AMSS)
gdon, &% 2242C, AUYEE 555 AL

A8t

1) Az

© 7171 HMC-lHuman Mast Cells-line)}> 10% fetal
Equipment Company Country bovine serum (FBS)2 #7}3t IMDMe| 100U/m
£o]dlAA Whatman Penicillin? 100 ug/m Streptomycin(P-S)& 7}
° Amershz Engl: < 513
ECL Amesham | England g Aol 2 3qlujct wjopale make) Folon,
: g 84 37C it FE2 FAHE 5% CO;
Freezedryer Matsushita Japan
557 Eyela p ok oAl Wiekslodth, HMC-1 HZE 24 well
Luciferase assay Promega HjFE7oA wljoke & ZF Fre HHuE 14
system Amersham USA sy = R
Geneéuant Pro Bioscience b A A2 ¥ PMASL A23187< AElste] Al
T2 of 1k slod
ELISA reader Tecan Canada XE dof Al A3kl
@ Ao
Reagent Company Country
Iscove's Modified Dulbecco's Medium(IMDM) GIBCO BRL USA
Compound 48/80
anti-DNP IgE
DNP-human serum albumin (HSA)
phorbol 12-myristate 13-acetate (PMA) Sigma aldrich USA
A23187
evans blue
Anti- @ -tubulin
MTS
Lysis buffer Promega USA
Histamine kit Oxford Biomedical Research USA
Anti-human IL-6/IL-8
biotinylated anti-human IL-6/1L-8 BD Biosciences USA
AZF human IL-6/IL-8 protein
Anti-human TNF-«
biotinylated anti-human TNF-« R&D Systems USA
A% human TNF-«
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Reagent Company Country
Anti-NF- # B, Anti-p-I- # B, Anti-lamine B
Anti-phospho-ERK1/2, Anti-phospho-p38 .
Anti-phospho-JNK, Anti-ERK2 Santacruz Biotechnology USA
Anti-p38, Anti-JNK1, Anti-TNF-«
random hexamer Amersham Bioscience USA
Reverse transcriptase . .
Lipofectamine2000 Invitrogen UsA
DNA polymerase TaKaRa Kotea
Easy Blue Intron
Nitrocellulose membrane Schleicher&Schuell Bioscience Germany
p-NF- £ B luciferase Stratagene USA
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1) $54 9%

(Passive cutaneous anaphylaxis, PCA) &%

249 B

98 742 SD-rat?] 5 Al ol anti-DNP IgE
10 ugs U FARIGIT 48 AIZE $ PBSel| =
ol 5 mg9] DNP-HSA®} 4%9] evans blue (1:4)
EFA 50 ME AW FARIAT. MCeE
DNP-HSAE FA}sl7] 1417 Aol 200 mg/kgo &
AT EoJ3l9th, DNP-HSAES FAMeHA] 30 &
ol M FHE SHe7] U racd] TF P
2 Hslgot, dojd YHE 5 m 9 formamideZ
A7 55T QBN 24A7HEeH MAE SZAA
o}, 22l A5 F3) spectrophotometer 620
mollA] ZA43} %k,

& rul

2) 939 Y HwAZ £

3AH] B3 wiwEE 2elsty] d8 B4
Yol tyrode buffer A (10 mM HEPES, 136 mM
NaCl, 5 mM KCI, 2 mM CaCl;, 2,75 mM
NaH,PO; & 0.1% bovine serum)ZE 10 nl T
Sk, oF 90 =3t by R sAARE ¥

1
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o

M -

= 90| JAHZE Folslor ATE BT
B AZEL 150xgold 10 27 94
3 Boldl MEE tyrode buffer & Zo|F
31 Hachiskuka et, al.”” 9] 42 o]&3}e] wjut
AZE E28ytt, HITHAIEZE toluidine blue
AL Fal Felstglnt.

)
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3) Histamine 2%

2" uWAEES tyrode bufferS ©]43}o]
2X10° cells® Z0}Z ¥, MCE 0.05-~0.2 mg/ml 2]
FEE 1024 Agstz ¢ o compound
48/80 5 ug/m)g AHzste] 2087+ WHSAIF
AlEZoA EHH histamine Z73S 93] 400xgd]
A 108 ot _f,ajl\l_\?_ﬂs].o:] Nzl o oo _t;f_,
histamine kit o|-§3}o] dAHIAAHenzyme
immuno assay)¥F'HO 2 450 molA 243} STt
Histamine 4] 9A1&2 th39] Aoz A4
tt.

Histamine #H] 9A|&(%) = (A-B)x100/A

olf AT AT ¢lo] compound 48/802.F
FEH N XY histamine #H|Fo]H, BE MCE
A2l3t F AE histamine FH|FE UERC),
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4) MTS assay

HMC-1o] MCE FEHE A3t & MTSE A
E&S& BT AlEE 24-well culture plate
oA Z7h 1x10° Wt HEE AHolE ¥ MCE
0.05, 0.1, 0.2, 0.4 ng/m 2 1A+ A A & 25
m PMAS} 1 UM A23187& 24A17H<F A&
T MISE HEFE 0.25 ng/m 2 Fo] 247+ uk
3519tk 490 oA microplate readerS o]
sto] FREE ZAst MCY AEHEA ZRE

5) Cytokine 7%

HjokE HMC-1H %A ELISA(enzyme-linked
immunosorbent assay)E ©]-§-8lo] TNF-a, IL-6,
IL-82 &A3}9c}t. 2 anti-human TNF-«a, IL-6,
IL-8 capture HZFE FAE 96 well plateol] Z
Zb 2 ug/ml 2 FESIAL 4ColA 12417 et
SAAY. 28 F 5ol v 7] HEiA
10% FBSE dH8t PBS(phosphate buffered
TA¥ blocking solutions 7}Fste] 3
7CAA 2AIRF wHgSHTE, THA] 0.05% tween 20
< 3§53 PBSQ washing buffer2 43]% A3l
T qEFo] He AxY d¥E TNF-«, IL6,
82 44F FE2 A IHskel 2aE, o

sp3te] 74 wellol 100 WA ol
37CoA 2417 w3 AIH T, TFA] washing buffer
2 4318 AF3 I biotinylated anti-human
TNF-e, IL-6, IL-82 blocking solutiong o]4
slo] 300 ng/mie] FTEE A 3 Z wello]
100 AR gol 37CelA 1A F3F whgAZTh
thA]  washing  buffer2 43 AT T

streptavidin-horseradish  peroxidase

saline) 2

conjugate
FEE 7} welld] Azg ot
& 37CoM 3087 W F 48] AASI
7ANE 7 welld] 50 44 Fhsto] 2087F WA
& =3 Thy 2N 3REE olgdt] Mg W

enzymeS 2.5 ug/ml

I ELISA readerE ©]83}lo] 450 moj]4] TNF-
a, IL-6, IL-89] ©la ofs =A3lor},

6) Reverse transcription—PCR ZA}

@olx AEE PBSE AHF F 4CoN A
H2Jsle] oW Easy Blue 1 ml2 7}8fal A0
A 5EE WA E}ﬁ 0.2 ne IRRIEZ
A7kste] 1527 A3 4 H, 4T 12,000%g0]
A 1080 AHERIGE, A3ae Azs
o %713 0.4 m 9 binding buffer® 43It}. A
2oM 127 WAL columnd] $7 T,
12,000 xgolA] 137+ 9alRalstelct, RNA A4
S 5% A9EE AAGAL, Ax Az
t}2 DEPC(diethylpyrocarbonate)2 2|8t F7F
Fo =9tk AAE RNAE GeneQuant ProZ
A3}, ethidium bromideE Y2 3z Ao
Q7195510 RNAS] incegrityh H2E FS 7|
B3

22¥ % RNA 2 ugd] random hexamer 2.5
ug? DEPCE Aed &S 7letal 65T AA 102
b wREAIZL 5 dgolA 287 AR Sxfirst
strand buffer?} 0.1 M DTIT, 10 mM dNTP,
200 unit M-mlV reverse transcriptase _LZ]il
DEPC AZJd SHFTE 7kt F 30 471 9
3L 42T oA 1ARE FoE WREAIZTE B 95
ofx 587 7t4d ¥ cDNAE WHESITE PCRE
2,54 cDNA F3, TNF-¢ (5' TGA GCA CIG
AAA GCA TGA TCC 3' 5'ATC ACT CCA
AAG TGC AGC AG 3", IL-6 (5' AAC CTT
TCC AAA GAT GGC TGA A 3' 5'CAG GAA
CTG GAT CAG GAC TTT 3, IL-8 (5' TCA
GTG CAT AAA GAC ATA CTC C 3' 5'TGG
CAT CIT CAC TGA TTC TIG 3) g1
GAPDH (5' CGT CIT CAC CAC CAT GGA
GA 3' 5' CGG CCA TCA CGC CAC AGT TT
3¢} 2L E0]A9l primer 25 uM, 1 x PCR
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buffer, 2.5 mM MgCl, I3 2,5 unit Taq,
DNA polymeraseg Eg3to] Alatgitt, PCR
278 95T 18, 50ColA 18, 72CAA 1
o= oglth v F cycde WE 77t 5 WE
HaM 2.09% A Aol A71%9F3L ethidium
bromide® ¢A3t] PCRAHES Helslgitt,

7YY ANE2Y 9Ey 2

dold HEE AV PBSE AIAHE F 10
mM Hepes, pH 7.9, 10 mM KCl, 1.5 mM
MgCl;, 0.5 mM DTT, Z8]3 0,2 mM PMSFZ
ZAE buffers 100 4 ¥3 HolFT}. dLolA
SEZE kA7l T 5000 rpmollA 4B7F QAR
glste] gojgut d=th, 2 F 10 mM Hepes,
pH 79, 10 mM KCl, 1.5 mM MgClL, 0.1%
NP-40, 0.5 mM DTT, 18] 0.2 mM PMSF7}
EFE A 60 45 P 1587 AT 3
5,000 rpmoX 5EZ AAEEste] FFAE
=t 3o 973 pelleto] 20 mM Hepes,
pH 7.9, 420 mM NaCl, 1.5 mM MgCl,, 25%
glycerol, 0,2 mM EDTA, 0.5 mM DTT, 1|2
0.2 mM PMSF7} ¥3Hd H¥ 40 4E P 30
B 9HEAIZ 35000 rpmoll A 1027 9AIE
Zlote] g At Eelete] 9 AEds ¥
il 20 Bradford assay(Bio-Rad ILaboratories,
Hercules, California) W8S o]&sle] kst
A,

a2 o

8) Western blot &4

dox MEZ AR PBSE T Wl AFE ¥
40 mM Tris-HCl, pH7.4, 10 mM EDTA, 120
mM NaCl, 1 mM dithiothreitol, 0,1% noniodet
P40, 1 mM PMSF, 1 mM NaF, 1 mM
Na;3VO4 and P1 E£3Eo] X9 lysis bufferS
ARgste] E50] Aol & F icedllA 307F ¥R

ALk g3 @ F 4T, 13,000 rpmoflA 205

Brad-ford assay
(Bio-Rad Laboratories, Hercules, California) %
HE oldste] A o 40 wo ©H
15% acrylamide geloll Z7]9%3}ch. o]
nitrocellulose membrane®] %7 PBST| 1%
skimmilk®} 1% BSA7} S0J%t blocking 8-
A 1A1ZF §29t blockingdt ¥ PBSTZ 5% 7t 2
3] A4ttt Anti- @ -tubulin, anti-NF- ¢ B,
anti-p-I- £ B, anti-lamineB anti-phospho-ERK1/2,

[o
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o=

P
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anti-phospho-p38, anti-phospho-JNK, anti-ERK2,
anti-p38, anti- JNKI1, anti-TNF-a ZFZ o]
3to] 12} AWFES 4CoA 16 A7 whE AR
3 PBSTE 23} WSS F2oA 1M7L &
ob HkSAIZTE PBSTZE 104, 15%, 3027 A4
3t & ECLZ 339 Xeray filmol| =ZA1A o

0w 2ae WAstert,

9) Luciferase assay 4

AEol| A =9L 93] transfectionS 53
39t 94 HMCIAZE 1x10°0.2 12 wello]
AZEAZl & Lipofectamine 20002  ©o]8-3}o]
p-NF-«B luciferaseZ 30| ¢l= wjA Ao
A UAZ SR transfections} G}t 6A|7F & A
o] e HiAR ZolFal, 24ARRMS wieFstairt.
1 % MCE 1A A AEd F 25 m PMAY}
1 #M A231875 24A1%F & wh3AIZT. AlE
£ 71 PBSE A|Ae % lysis bufferS o]g-5}
of AEES &3AF. E50] AxE 42 te,
12,000 rpm, 4C, 37t AR A5dS
At & AFAL ARgS] A7kAl 70T
HAs9Th, Luciferase assayS 8] I 9l
MELE A=d 100 UE AL A Luciferase
substrate 20 44 EFWE 96welld] Ho]
luminometer (1420

Perkin Elmer)2 Z73}9It}, Luciferase activity

luminescence  counter,
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= 24Re 3 9MAgeR rol 442 70
% (relative light units per milligram of
protein), transfection® AAMAMELE 7|F2 2 fold

& e,

B Agox Are SARY I tEEHAR
& 7R AN AF Adge FA
2 BEAS Y3 independent r-testsE Alg3}o]
4 AYEas) feue BARL, 2 foa
o

p<0.052 3}t

Z o

1. HIBEMZ oM MCO histamine 2H| 2H|
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Compound 42720 - +

Histamine releage (ugfml)

MCC0.2 mgfm) - -

Fig. 1. The inhabitory effect of MC on compound
48/80-induced histamine release of rat
perioneal mast cells,

MC is the essence extracted Moutan Cortex.

The mast cells (4x10° cell/nl) were treated with 0.2
mg/ml of MC for 10 min and then treated with

compound 48/80 for 20 min,

*Statistically  significant  difference  from  the
compound 48/80 value at p<0.03.

370 B7h) HvhEERE] compound 48/800.5

=% histamine FH|FH MCE 1024 A2 F

histamine ¥H|F2 ZA3 A3}, compound
48/80% = A3t MEE 8.47E 0.48 ug/nl =,
MCE 0.2 mg/m¥E2 AHd L 7.4310.04
ug/ml 2 A =o] YEpITHFig, 1). (p(0.05).

Fig. 2. Challenge with the antigen (DNP-HSA) after
a photogram of the internal surface of rat
skin,

A, Normal; none treated
B. Control (DNP-HSA); taked saline solution by

mouse
C. taked 200 mg/kg MC p.o. by mouse

12 r

10

2

4

2

1]
Lnti DNP IgE + + +
DHP-HSA - + +
M (malke) 0 0 200
Fig. 3. Effect of administering MC (200 mg/kg) on

PCA in rat,

MC is the essence extracted Moutan Cortex.

The amount of dye is presented as the mean+SEM.

* Statistically significant difference from control cells
value at p(0.05.



ghQtolQIFE A5 A2 AR25(2009 82)

i

o
oy =2 x
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200 ng/kge] MCE 737 Fofdt & &%
FE AFe 4 QYA IrE BT
=3 Hus) Hoks uwf TR iAo ¢ko
ol uyepton], A Aio fEFME
50901749 A& vERUe] ofH A FHAEHA
tHFig. 2, 3). (p€0.05).
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3. HMC-1MZOM MCO MEEAN &1}

MC7} HIRA| 2] A ESAel| v]X]= &3t of
& Agsldct. MCE 0,05, 0.1, 0.2, 0.4 mg/nl 2]
FEZ AP T AEFAHES MISEAS o] 83
4ok, 2 A% g2 AEE 100222 H
FS o, MC 0,05, 0.1, 0.2, 0.4 ng/ml Z}Z+e] %
A dEgE AESASE JeRtA drhFg,
4). Wt B ATE MC 0.05, 0.1, 0.2 ng/nl 9
FEE ARSI,

32

o

200

—_

L}

[]
T
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T

Cell viability (%)

L)
=
T

=

C 005 01 02 04
MC (mg/ml)

Fig. 4. Effect of MC on cell viability of activated

mast cells,

MC is the essence extracted Moutan Cortex.,

The HMC-1 cells (1x10° cell/nl) were treated with
indicated concentration (0.05 mg/ml to 0.4 mg/ml) of
MC for 1 h and then treated with PMA plus A23187
for 24 h. The percentage from each treatment were
relative to the control (PMA plus A23187, 100%).

C, control ; the HMC-l cells were treated with PMA

plus A23187.

4. HMC-IMZ0M MCO TNF-¢ 9N &}

A MO mg/ml)
o< CD pons 01 032

-
a9 = = THF. o

PSSP | bl
B g 0.8
2 04
o
502
I
& 00

H ¢ CDoosol 0oz
MC(mgiml)

Fig. 5. The inhabitory effect of MC on PMA plus
A23187-stimulated TNF-¢ protein levels,
MC is the essence extracted Moutan Cortex.
The HMG-1 cells (1x10° cells/nl) incubated with
various concentrations (0.05, 0.1, 0.2 mg/m) of MC
for 1 h and then treated with PMA plus A23187 for
4 h,
The TNF-a protein levels were measured with the
Western blot analysis (A).
The TNF-a protein levels were measured by
densitometry (B).
N; normal cells; none treated cells,
C; control cells; the cells were treated with PMA
plus A23187.

CD; control cells: DMSO
0.05; MC (0.05 mg/ml)+PMA plus A23187
0.1; MC (0.1 mg/mi)+PMA plus A23187
0.2; MC (0.2 mg/mi)+PMA plus A23187

TNF-« o] @ whgas Al 23, MCY
247} 0.1 mg/ml¥} 0.2 mg/mEEoA TNF-a 9 ¢
WA o] HA3] AEUHFig. 5A, 5B).
HMC-19]|4 TNF-e o] Hu]3-S ELISAWHS &
& =43 A3} MC 0.05 ng/n e FEA TNF-
a AJAJEFo] 5.19410,228 ng/ml, MC 0,1 mg/ml 2]
FLoAE 4,655%0,153ng/ml, MC 0.2 ng/ml 2]
FEAAE 3.10910.068 ng/nl 2 FE oEHOT
Z2-¥o] PMAQ5 ng/m)2t A23187(1 uM) &3k
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S 20
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< 60

.E I

E 40 7

E' 0.0 Z

E Cono0s 01 0.2

M (mgfml)

Fig. 6. The inhabitory effect of MC on PMA plus
A23187-stimulated secretion of TNF-q |

MC is the essence extracted Moutan Cortex.
The HMC-1 cells (1><10()C€115/ml) incubated with
various concentrations (0.05, 0.1, 0.2 mg/m) of MC
for 1 h and then treated with PMA plus A23187 for
4 h. The TNF-a secretion levels were measured
with the ELISA method.
* Statistically significant difference from control cells

value at p(0.05.

B; normal cells; none treated

C; control cells; PMA plus A23187

0.05; MC (0.05 mg/ml)+PMA plus A23187

0.1; MC (0.1 mg/ml)+PMA plus A23187

0.2; MC (0.2 mg/m)+PMA plus A23187

A M (mafmul)
N C CD 00501 02

B 0
sl
[ Y]
s
o 04
=
L 02 I—I
=
=04
N C CDo0os0l1lnz

MC{mgiml)

Fig. 7. Effect of MC on PMA plus A23187-

stimulated TNF-¢ mRNA levels,
MC is the essence extracted Moutan Cortex.
The HMC-1 cells (1><106 cell/ml) incubated with
various concentrations (0.05, 0.1, 0.2 mg/m!) of MC for

1 h and then treated with PMA plus A23187 for 4 h,
The TNF-¢ mRNA levels were measured with the
RT-PCR analysis (A).

The TNF-a mRNA levels were measured by
densitometry (B).

N; normal cells; none treated

C; control cells; PMA plus A23187

CD; DMSO control cells

0.05; MC (0.05 mg/ml)+PMA plus A23187

0.1; MC (0.1 mg/ml)+PMA plus A23187

0.2; MC (0.2 mg/mi)+PMA plus A23187

=¥ TNF-a o Y4 5.984+0.315 ng/ml HT}

& RS HYokp(0.05, Fig. 6). 3HAT,
RT-PCR< 3 mRNA9| WA= MC 0.2 ng
[nl “EEOARE AREFE JERITHEg, 7A, TB).

5. HMC-1MZ 0 A MCQ| IL-6 X S

HMC-19|A] IL-69] H|F-& ELISAHHS 53
27438 A3, MC 0.05, 0.1, 0.2 ng/nl 2] FEA
7Yz 0.40110.013 ng/ul, 0.356+0,015 ng/nl,
0.24910.007 ng/nl 9] FE=E ko], tzze
049740006 ng/nio] W3] FLolZE# ol Hu] 7
25 BYrkp(0.05, Fig. 8). E3 RT-PCR %
o8 mRNA WHz%S s Zd, 169
mRNA 2388 oA #2884 QI%IkFig. 94, 9B).

Ol

08 .
Lyl
CAE:
N
= 04
_D
# 03
S 0z
= 01
o .
=

00

MC (mg/ml)

Fig. 8. The inhabitory effect of MC on PMA plus
A23187-stimulated IL-6 secretion,
MC is the essence extracted Moutan Cortex,
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The HMC-1 cells (1x10° cell/ni) incubated with
various concentrations (0.05, 0.1, 0.2 mg/mi) of MC
for 1 h and then treated with PMA plus A23187 for
4h .
The IL-6 secreted protein levels in the supernatant
were measured with the ELISA assay.
* Statistically significant difference from control cells

value at p0.05.

B, normal cells; none treated

C, control cells; PMA plus A23187

0.05; MC (0.05 mg/ml)+PMA plus A23187

0.1; MC (0.1 mg/ml)+PMA plus A23187

0.2; MC (0.2 mg/ml)+PMA plus A23187

A MG (img/ml)
N ¢ CD00soql 02

IL-&

1L-6/GAFDH
=1
N

N ¢ D005 01 0.2
MC (g ml)

Fig. 9. The inhabitory effect of MC on PMA plus
A23187-stimulated IL-6 mRNA levels,

MC is the essence extracted Moutan Cortex.
The HMC-1 cells (1x10° cell/nl) incubated with
various concentrations (0.05, 0.1, 0.2 mg/ml) of MC
for 1 h and then treated with PMA plus A23187 for
4 h,
The IL-6 mRNA levels were measured with the
RT-PCR analysis (A).
The IL-6 mRNA levels were measured by
densitometry (B).
N, normal cells; none treated
C, control cells; PMA plus A23187
CD, DMSO control cells
0.05; MC (0.05 mg/ml)+PMA plus A23187
0.1; MC (0.1 mg/ml)+PMA plus A23187
0.2; MC (0.2 mg/ml)+PMA plus A23187
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6. HMC-1M =M MCQ| IL-8 HH St

HMC-19M IL-89] H|ds &4 23 MC
0.05, 0.1, 0.2 ng/nl&] BE FXolA IL-8¢ A
e AT F AP (0.05, Fig, 10). IL-8
o] mRNA 2% MC 0.2 ng/nl FEolA JA
£ HYcHFig, 11).
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Fig. 10, The inhabitory effect of MC on PMA plus
A23187-stimulated IL-8 secretion,
MC is the essence extracted Moutan Cortex.
The HMC-1 cels (1x10° cell/nl) incubated with
various concentrations (0.05, 0.1, 0.2 mg/ml) of MC
for 1 h and then treated with PMA plus A23187 for
4 h . The IL-8 secreted protein levels in the
supernatant were measured with the ELISA assay.
* Statistically significant difference from the PMA
plus A23187 value at p{0.05.
B; normal cells; none treated
C; control cells; PMA plus A23187
0.05; MC (0.05 mg/ml)+PMA plus A23187
0.1; MC (0.1 mg/ml)+PMA plus A23187
0.2; MC (0.2 mg/ml)+PMA plus A23187

A MC (mg/mi)
N ¢ CD 00501 0.2

G4 FPDH
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0.5

0.0 H

N ¢ CD 00501 02
MC (mg/ml)

IL-&8/GAFDH

Fig. 11, The inhabitory effect of MC on PMA plus
A23187-stimulated IL-8 mRNA levels,

MC is the essence extracted Moutan Cortex.

The HMC-1 cells (1><10(’ cell/ml) incubated with
various concentrations (0.05, 0.1, 0.2 mg/m) of MC
for 1 h and then treated with PMA plus A23187 for
4 h,

The IL-8 mRNA levels were measured with the
RT-PCR analysis (A).

The 1IL-8 mRNA levels were measured by
densitometry (B).

N, normal cells; none treated

C, control cells; PMA plus A23187

CD, DMSO control cells

0.05; MC (0.05 mg/mi)+PMA plus A23187

0.1; MC (0.1 mg/mi)+PMA plus A23187

0.2; MC (0.2 mg/mi)+PMA plus A23187

7. HMC-1MZ 0 M MCS MAPKs XSt

MCe| MAPKs9| A& Algatr7] A ¢4, ¥
THAZAN PMASH A231872 HEHIS U
MAPKs7} of= Azt &3} Eex] Lolr]
o3 A7hEE ZAWE| Hokth PMAY A23187¢
0 ARRE, 0.5 AIZE 1 AT, 4 AIZEESE AEste
p38, ERK, JNKo|| t3*] Western blot #A-&
3+ A3} PMAS A23187% AgdA 0.5 A7
A 7P w& 24& UeItkFig. 12). oF
A% HgoE MCO MAPKs dAl&e 43
7] 43 MC 0.1 mg/mi?} 0.2 mg/m e FEZ AT
3t A3 MC 0.2 mg/ml 9] FEol|A ¢lAkslE ERK,
p38, INKe| 7445 31T & gIlchFig, 13).

PMA +A23187
Time 0 05 1 4 ()

- il e wap| p-/NK

o o w ww| /NK

. —
—

p-ERK

o «*PEPEP K

w—r emmp eme wew ( p-p38

-— e e e p38

Fig. 12. Time course of MAPKs in PMA plus
A23187-induced HMC-1 cells,

MC is the essence extracted Moutan Cortex.

Cells were treated with PMA plus A23187 for 0, 0.5,
1, and 4 h, Phosphorylated-and total MAPKs were
measured with the Western blot analysis.

PMA +423187
MC (mgfml) 0~ 0 ol 02

——
L paes
&

&% »w e 9% LK

p-ERK

e

-—" e e K

s ww oo »e| JHE

Fig. 13. The inhabitory effect of MC on PMA and
A23187-activated MAPKs in HMC-1 cells,

MC is the essence extracted Moutan Cortex.

Cells were treated with PMA plus A23187 or
pretreated with MC, for 1 h. Phosphorylated MAPKs
were measured with the Western blot analysis.

11
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8. HMC-1M=Zl M MCQ NF-¢ B X =gzt

Western blot #4182 E3] NF-«B 2 <14k}
d I-«BY ©ld WAATE #Ed 47 9 g
of ZA3h= NF-«#BE PMAS} A23187% H %
olej Z7k3k wbE, MC 0.1, 0.2 ng/nl?] FEE
Aeetds W & Wl NF-«B @ do] Fgis}
Zaso] 9lE sl tso] iske I-
£ B(p-I- « B)2] && T3 MC 0.1 mg/niF 0.2 mg
[me] FEoN FE JEHoT HASA i
o] Uebsdth(Fig. 14).

$O2E NF-«Bo Z2RE 3 dis) &
ol7] ¢8| luciferase assayS T33}Tt, NF-
£Bo Z2RE} Qe FAAE HITA T UA|
202 transfectiondr & MC 0.2 mg/m 9 T&
1 AZF A A3t PMAY A23187% 24 A|7HE
¢t Mglste] NF-«B ZZRE A& f=d 2
7, MCE A2|d HEore PMAY A23187%
Aglet X9 NF-«B ZZRE IAHT} 94
Al #AE A Hp(0.05, Fig, 15).

PLIA+AIZLET
D0

MC(mg/m) § 0 0 00501 02
N-NF«E ® ' ' 5 e
C-p-IxBuo - e @ -
C-o-tubulin | e el Gy o

Fig. 14, The inhabitory effect of MC on PMA plus
A23187-stimulated NF-x B activation and
|-k B @ phosphorylation,

MC is the essence extracted Moutan Cortex.

The HMC-1 cells(1x10° cell/nl) were incubated with
MC (0.05, 0.1, 02 mg/m) for 1 h and then
stimulated with PMA plus A23187 for 2 h. Nuclear
and cytoplasmic proteins were isolated by lysis
buffer and examined for NF-£B, pl-«Ba, and «

12

-tubulin protein with Western blot analysis. «
-tubulin is loading controls for cytosolic extracts,
respectively.

N, nuclear extract;

C, cytosol extract

CD, DMSO control,

=

£ 10

L

&

5 g

2 4

52

A
P A+AZZ1ET - + +
MC (mgfml) - - 0.2

Fig. 15, The inhabitory effect of MC on activation

of NF-¢ B promoter region,

MC is the essence extracted Moutan Cortex.,

Cells were transiently transfected with the NF-«B
luciferase reporter gene. Then, the cells were
incubated with PMA plus A23187 with or without
MC (0.2 mg/ml)., The NF-%#B promoter activity was
examined with a luciferase assay.

* Statistically significant difference from the PMA

plus A23187 value at p<0.05.

o
Zotu(Moutan  Cortex)& mu2]o} A )

(Ranunculaceae)o]] &3 oFsolE B
Paeonia Suffruticosa Andr.o] Be|42AL 7Ax3t
Aoz AL ozt an Bhe A3 ujen 52
b, Ao Wvm, i mikRete] Wi,
BEREERE, BRERGER, b, wEARE, WHY
%, WEERe Jgag’ gEggege A
AR G E A FEeAE, A A
AA A, daraE Fol gk, YA E FHHlA
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HY, §7, A%a%s, 184 4% 5% A=
o Abg-stgct”,

Soue dostHor 7 AT AHE
of $1 HZ AFe P B S ek B
g0l gtk # dATdNE FEAFPQ PCA
A A AL histamine 0] 0)A1E
3l Edve A=y adel wwAEF
HMC-1 A|Xo]] PMAS} A231872 A=3le] £
He @5WHER dAE S FEaAE B
FoRA, FEI7L A1Y S8 HUTeE Yy
e dg27] 9 dsies 285k At ¢
+& TANEH o g gl st

AE SN A e 39AZ FE
sto] Ad & otk AIdAlE 1gEgA] A4
3 72| dAlolt, QAo ol 9l ol
A red Wl e diAAEe] ¢
a AzlEo] THZT¢ BEZTE AS3, ol
BHITE helper THZ Y] HZE o} A
T2 #steo] Igk IAE A4, wHlste A48
IgEaA = HlTHAEY S AT AEY FH gl
T IS IgEFEAI(Fce RO Ajtste] 742
o] ARErt”. Apge 233 AR o

TUg o] HEHAZY s 7T 2
deo] Sl IgERA AboldlN  wAAH
st AET Yo AAEE
o wWEsyt FXH 2] {540l S7HH] Al
T2 G fedel FKkL Ca o STk
A2 EAstel AlEAS A e 50200
el 2 #¥ o] histamine, heparin, TNF-a,
-6, IL-8 12|a the EHaLEFH 5hE
55 gy, A3gAeE Beasss o
SuiiEel s mAdRe] Ty PR, HE2
5 32 A Buviz J8 fd=7] vg, of
By yRY, A4, FEH7], dd=r18 294,
G274 94G So Aol HaelA] =,

o] A AME HTAEE G 27] vk F

olo

mlo

(cross-linking)

HAEE 4HA I WAEgRSel Fag 4T
< 3k cytokines AASZ|E gt HITHA| R
BAEE F5E ‘3101‘4"1 AIA UlRe] EH e
At} xR dsta glon, T2 ¢4
3 Aol tste] HIAE BAANIE 9TE AT
gict, WA EE FA7F 29 FEAY AYstd
Adstslo] APkl e AX oz {37

olw] histamine, AIZAE3E A, cytokine, acid
hydrolases, proteoglycanss ©]u] AAH 3}stuj7|
Agol freldd, HRHAE #¥ s oy
cytokine(IL-1, IL-4, IL-5, IL-6, IL-8, TINF-«a)o]
EAeH Fg 2oy cytokine 0.2 EAJ3tE ]t
HEE cytokines] A3} 21E 2717170 B,
MRS BAs Az ook 34 2

T A EY G717 B EAske 23
A IgE 58A(Fce RDo| ZAget IgEel thrlatd
(multivalant allergern)o] WX}AZIsIo] o] Fof
o Fdolofele HTAEE tE EFE

calcium ionophore A23187, basic polypeptide,

aﬂ—lo

AN

chemokine, substance P, eosinophil granule

protein, morphine sulfate,
(C3a,C52) SIHE HhHFITF Y,

W] Bage] 9] RHIEE histamine
Qo] gF T4 G5 G4e, At
A Az DA, A e e
55489 oA ZAY FuANse FEar,
TNF-a, IL-6, IL-859] AP|E7}IE THE 9
o %2 HlHo] GEuHee Han A%AA 2
Ao 224, ANA EHE G, TNF-et
IL-1b, IL-6, IL-8 18] Granulocyte macrophage

anaphylaxtoxins

colony-stimulating factor 52 X3l 42 45
AolE7H1e] Felat fEslal Bt opjeh sht
o] A7k £u] wFpA o]t ™, IL-6% THES} BA|
o] 445} gstol Bojal WAL S0l 7]
ofst U9 9F FEA cytokine0 2 ¥F Fg

=
#Ao] AEst Aol IL-8e &AbE 2

o
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NF-«BE #4719 AZoIA p50# p6s7t A
813l heterodimer® DNAZSH| Q3 N-Zoh
2ol inhabitor kappa B(I-«B)2lil &9+ A
Al A Agete] o] dAE FHE AE
Ao Z&A3t} I-#B kinase(IKK)g=
kinase H¥AE NF-«BES ZA3lste AE bt
AZE WA A4S gt ASo] Fold ¥
P oJdel IKK7F 24353 1- ¢ B N-Ethe]
5 709 serinef-#-2 phosphorylationA]7]
o, I t29 E3 ubiquitin ligase7} ©]2]3t
a1l
ubiquitinationA]7] 3L proteosome ]| Q]ﬂ 2=
do7itt, 1-«B7F AAEH NF-«Be
1+ nuclear-location signal 31‘.%"]7]_L. dog
o T ozl B fadel kg Agac
o]ZA NF-«B7} 243t Hu Axy Aol
Z7VE]H  AP-1(activator protein-1:THE &A1}
WRIADTH WA 4% dslEs TS
guste AAEAY A5 AR B,
NF-«B Z+Y, 9%, ionizing raditiond®} Z&
2Ef2 AFFH ¥F  cytokineo]dt HE$e=
TNF-e, IL-19] 9sjM= BA3}Eo], cytokineo]
U} chemokined E3st] 1507 o)AFe] Az
AN AL 5FFE Bl 2¥
FA7Iet #olsle recepror?] LEE -Z%—ﬂ?_l:}
21)

protein

rr

so, 4

phophoserine -] I-«kBE poly-

MAPKs 722 Ao Az ALo|r FAl
Aol dghg sl ddo] whild olksla vt o
)

°
sut Aze 2R, AXA Upe A5E A
AT TR A W, 2 AT 43,

3}, A 52 AR, o Aze FAe
MAPKs(Mitogen-activated protein kinases)2}+=

14

serine/threonine protein kinases@ A|¥EE}o|| o
Aol growth factor)?} T2 AlSAYE EZ9
osf ZAstEo] AEHoR Sof7t ikl W
& o kel BYe s AT ool
QAT sk
g43td  MAPKs7t 9]  AHAIAHnuclear
transcription factor)S Z4J3}A]7|H DNAZAPZL
doluAl "ok, AelAle p3s

ERK(extracellular signal regu- lated kinase,

£ protein kinaseS

kinase,

JNK(stress-activated c-Jun N-terminal kinase)
59 MAPK o}go] EAj3t}, ERKE $2 17
A7l A epidermal growth factor, EGF)| 2|3
243} =i, AEdY b Asde AAd do
si7l=  dt,  INKe  ¥9%Z4(heat  shock),
cytokines, 5573 (osmotic imbalance), A<
A ZARGY AE 2E#2d] o) FAshdr.
AdtFd EA ARG #dd
AE 2Edzd o3 #43t A, BRKI12E
NF-«BZ 245447117, p38& mRNA FF9|

Al TNF-a 2] stability$} translations A3t}
26)

p38 kinaset

T3 JNKE ¥ MAPKsE SAstAl7|e
NF-#B 4 kinasess IKKZ <14k} A7,
MAPKKK(the mitogen-activated protein kinase
kinase kinase)’} ¥ ¥ TAKl(growth factor-f
-activated kinase-1)2 TAB(TAKI-binding protein)-1
7 @fé}?}\:}zs’zg), TRAFG(tumor necrosis factor
receptor-associated factor6)-IRAK(IL-1 receptor-
associated kinase) EFAE TAK1¢ ZAdsto
TAK1S Qitstate] @4shalzick™, TAKIS
JNKZ 348}4)7]1 JNKE o] IKKES 343}
AA 1-«BE JAkststel 25 NF-«BE 843}
Skdl=a

ojs} o] A 27] UL tYsta A4
29l Wkgo o3| WAISIH histamine, TNF-«
IL-6, IL-8, NF-«B, MAPKs 529 9Zuj7j& A
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[¢]

—

8% staL o5 AA

dsa o] Jag ¢
0|5 NF-«B9} MAPKs&= Xt} 523 ou|E 7}
A=d] NF-«BE TNF-«, IL-6, IL-83 22 ¢
SHHEY e fEshe AARIAY T
ZMAL 9lal, MAPKsE IKKe A3E E3)
NF-«B9| &AJsls 43l AY dHog Sofr}
AARIAEA ZH-ge}7] whEoltt, w2tA NF-«B
¢} MAPKs9| @43} 7Hae ddsadts fog
the Aold,

oo £ AR MCY FUdg 279 FU5
FHE YolRy] e HTHAEES
histamine, TNF-a, IL-6, IL-8, NF- B, MAPKs
o FHlFH GAstEE ZARSEIT

3o B HTHAEE MC 0.2 ng/mi oA
histamineo| 7tAE0] YIS, 54 FH FA]
g A9 w3 MCe dAg JATEEE B
t}, o] A7z Eduly} HwAE w7 IgE ¢&
ZQl d¥27] whgel A &Fo] gle AR
At Er),

Calcium ionophore?l A23187% AXdl Z42|
TE S7WIA HTHAE e gX4slE B g
< #%3lH, PMAE protein kinase Cof 273

Lote BY FAARA xS SASIA
NESYEEE FHleiAl g}, s, PMA ©

o2& MR 2] g3to] YehA ¢foBg,
B AFoAE A231873 PMAE BT AMR3S)
t}, A231873 PMAR A=H HMC-194 MCY
NEZAE AHET] 9Jote] MTS assays A3t
A3 MCE 0.05~0.4 mg/m e F=7HA HMC-1
Ao Wtk2 Qs FA &L Aes FUHY
tt.

MCZ 0,05, 0.1, 0.2 mg/m o] FE& Aslo]
ELISA ¥ 02 TNF-a, IL-6, IL-8& HH|ZS
=A% A3 TNF-« 9} IL-6& MC 0,05, 0.1,
0.2 ng/mo FEAN FE EHOZ FH|F

ﬂd
9 12
i)

g xHol
2
T

o.?(_‘, oX,
o o

=2
il

14

2l off

I

A= Aol Hout, IL-89] LHFare= MC
0.05 mg/mlollA 0.2 mg/mi o] ojwF FEJNE
At #2% £ ot T2 mRNA9 @
&S5 Fgstrl s RT-PCRE AP 2
TNF-a 9} 1L-82] mRNA 9&E&E 0.2 mg/ml oA
ZAAEgo, IL-69 mRNA H3&L HE &
oAl WH3l7b §1%ltt, TNF-« o ol

7] $13F Western blot ZAA}eA] MC 0, 1mg/m 9}
0.2 mg/ml o] FEX HA3| A3t o A
2 u]Fo] Ho} MCE TNF-«, IL-6 £H|E %A
ot g5l B%o] Jv AR ALEEHIL IL-89
S 2s] e Hoh EE FRoAd]
Aol Z43 Aoz Hel,

TNF-«, IL-6, IL-8% #& HFv7/lE2 NF-
£BU AP-1 57 Z-& AARIA 9 MAPKso| 9
3 9}, o] el oJstH PMASL A23187
2 p38, JNK, ERK$} & A £H9 MAPKsZ
g Buge Y. B AdMe
MC 0.2 mg/ml oA p38, JNK, ERKS| <liks}l ¢
A2 #4d F Jorh. NF-«BY AA@AL o
Z =A Alo]E7}01¢l TNF-«e, IL-6, IL-8 59
FAZ HES 3o EN 95S Bydoeds
98 93g AP ol A4 HMC-19]
A doju+ NF-«Bel| djgt MCe &#+ 1-4B
o] ¢lAHEE oA |5lo] NF-«#Bo 23S oAst=
A& & F A9k =g MCE NF-£BY| Z2wR
B 249 4L JAFoEH NF-#Be AAS
A & & dddth o AFHE FE MC
7 23h"  HRAZYAM  I-«B/NF-kB H
MAPKs =29 @4& 2Asto gy ol Sty
AN EZ9 TNF-a, IL-69 A4S oAlst
AW} Y-S HoFE Aol
fo] A2 27t A1E FREEC] histamine,
TNF-a, IL-69] #1]9} NF-«B, MAPKs?| A

e
B
tlo
"

reore
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b ohd th2 AEAGAR Edule) Gt o
g d77t dad Ao Holn Hguz} olE
Aoz Z7 A7rt Bastia YzHEd,

g &8

B 97 2oyg Axje® v9NEs}t NF-«
B &4 9 MAPKs9 A4S AAFoEN
TNF-a, IL-6, IL-85¢] 4] dAE Ed 3oy
271 2 9% a9s 498 53 gy e

[e:

ARE At
1. IgE 9J&39] PCAYHS FEAFX MCe ¢
A @S delen, B3 HThAEe

histamine EH|FJAME MC 0.2 ng/m oA 7
Eatalile )

2, MCY TNF-« #H] 94 &3 5% &3
o8 Ui, £8], 0.2 ng/mie FEoA
60% o)de #& AH&S HAoY mRNA
e 0.2 mg/ml FEAA JAEAE B

3. MCY] IL-6 #H] oA &d= s&o &30
2 yehston], 0.2 ng/m o] =X 55% B
z9| Asgo] AF=HU AT mRNA %
HgoXe IL-69 JAEYS #2F +
=3

4. MCY IL-8 #H] Al Z39= vepA §1%A
7 mRNA H8EL 0.2 ng/mor JAEHE
LB \=

5. MC® MAPKs ¢litsl oA a3 #dd 2
7, MC 0.2 ng/m9] FZolA <9lAkslE ERK,
p38, INK EFox A 2#4E Bt

6. MC] NF-«B9} I-«Bo @43} oA a7e
#Fs A7 ¥ i NF-«B @923 pl-«B
o] #ASHA ZAHo]l uehyith, =g MCT}

16

NF-«B9] T2RE 290 AL oJAstog
M NF-«#B9 WAL JAFHL o 5 g9},
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