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The Effects of Ethanol Extract from Atractylodes Chinensis Rhizome
on the Mast Cell-Mediated Inflammatory Responses

Sun-Min Kim - Kyung-Jun Kim

Objective : Atractyloides Chinensis Rhizome (ACR) is widely used in oriental medicine as a remedy for an
inflammation and an allergic disease. However, as yet there is no clear explanation of how ACR affects the
production of inflammatory cytokine. This study was to determine the effects of ACR on the mast
cell-mediated inflammatory responses.

Method : 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 ACR was measured. The TNF-e¢ protein levels were analysised by Western blots. The
TNF-a, 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-1#B and MAPKs were examined by Western blot analysis. The NF-«#B promoter activity
was examined by a luciferase assay.

Results : 1. The expressions of TNF-a@ and TNF-¢ mRNA were decreased dose-dependently at 0.05-0.2mg/

ml of ACR and significantly decreased at 0.2mg/mi.
2. The expressions of IL-6 and IL-6 mRNA were decreased dose-dependently at 0.05-0.2mg/mi of
ACR and significantly decreased at 0.2mg/ml.
3. The expressions of IL-8 and IL-8 mRNA were decreased dose-dependently at 0.05-0.2mg/mi of
ACR and significantly decreased at 0.2mg/ml specially.
4, The expressions of Phosphorylated-J]NK were decreased, not p38, ERK
5. The expressions of NF-«B were decreased dose-dependently at 0.1-0.2mg/m! of ACR. The
expressions of Phosphorylated 14B were significantly decreased at 0.2mg/mi. In addition, ACR
suppressed PMA plus A23187-induced NF-#B promoting activity.

Conclusion : Tt is suggested that ACR should suppress through inhibition of NF-kB activity and cytokine

production.

Key words : Atractylodes Chinensis Rhizome(ACR), The human mast cell line (HMC-1), MAPKs, NF-« B,
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1. M=

1) A F&

Ado A Bl olehE FEE(Atractylodes
olgf ACR}Z Y3FH
(Korea)ollA] #2(Atractylodes chinensis Rhizome2]
274)& Tste] 100 g& AF F 80% e
7kete] 30 Fb 230 A 2FAEE o
sto] FEAS HS3A. AF 185mM Folofd
A(Whatman, Maidstone, England)E ©]£3}o]
o3} 39ttt I % 79E%7|(Byela, Japan)E A}
ot FEF de, F
Matsushita, Japan)Z FAAZs Y TEE do
DMSOe] =0] ARg-8}3ict,

Chinensis Rhizome,

A7 %7 (Freezedryer,
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2) A%
Reagent Company Country

Iscove's Modified Dulbecco's Medium GIBCO BRL USA

Compound 48/80

anti-DNP IgE

DNP-human serum albumin (HSA)

Sigma aldrich USA

phorbol 12-myristate 13-acetate (PMA)

A23187

evans blue

MTS promega USA

histamine kit Oxford Bio-medical Research USA

Anti-human TNF- e antibody

biotinylated anti-human TNF-« antibody R&D Systems USA

recombinant human TNF-«

Anti-human IL-6/IL-8 antibody

biotinylated anti-human IL-6/IL-8 antibody BD Biosciences USA

recombinant human IL-6/IL-8 protein

NF-«B

pleB Santacruz Biotechnology USA

lamine B antibody

a -tubulin antibody Sigma aldrich USA

luciferase assay system promega USA

3) AdFE

AYFEZE Sprague-Dawleyd F(ra)E 2
ZE Hlo] (A=, Al FHste] AFd
A8} 9Tk,

4) Az

Al H[PEA|EQ] HMC-1(Human Mast Cells)2
10% fetal bovine serum(FBS)g Z7}3l Iscove's
Modified Dulbecco's Medium(IMDM)ol| 100U/n!
Penicillin®} 100ug/ml Streptomycin(P-S)& #7}g
Hj A ollA] 2-3%ujet wljoklSs mks) 3o, H
F 874L 37c ¥3 SRR fAEE 5% CO2
Hjg7]elA wigFakgitt, HMC-1 Al ZE 24well H
1A wkt F 7 FEY ACRE MR A

ﬂﬂ‘i T PMAY} A23187%
o] A¥lel| AR8-3}9Tt,

Azt AZE @

2. 84

1) 244 ZX8 99 27] 9k (Passive cutaneous

anaphylaxis reaction, ©|3} PCA)

g4 7+ SD-rat?] 5 Al o] anti-DNP IgE
10ugS I FAbskSIT), 4817 & PBSel| =4l
5mg®] DNP-HSA%} 4% evans blue (1:4) &%)
5045 AW FARTE. ACRS DNP-HSAS
FAFE7l 1 AIRE Aol 200 mg/kg Q2 BT-F-0I5}
9t DNP-HSAS FAREHA 30 & Fof M4 ¥
A& S A3l racd] % TS FHslAoh
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NaH2PO4, 183 0.1% bovine serum)E 10m!
b 90x7t %‘1}% FEHA SARA 8
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3) 52eh =
29 A B9 o vTAEE tyrode buffers
|83t 2x105cellsZ FF H, #lt o F
ZE2 0,05-0.2ng/m9) FE2 108 A Hstn
@t} compound 48/80(5 wg/m)E A zl5te] 20
w1k g

=

ol

o

SAZA, AEolAd Hul" 3|2El =4
A3l 400xgell 10859t AAlEelsto] Ao
LW, supernatant)& AUth, HoiR A
2 3]2ell E¥] JA&S b7 Y3 s]xE
F|EE o]§3}o] enzyme immunoassay H'HO
450mellA] ZAsttt, S2El #H]) AE
Tt 22 Ao Akt Failet, o A
ACR A2 §lo] compound 48/80°.% HEH Al
2o slzEpl EH[Folw, B ACR Az F
compound 48/802.% =¥ AM¥Eo 3|AEY &
WFL Uepd,

—~

S]2EFl 2] A& (%)=(A-B)x100/A
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4) MTS assay

HMC-1 A¥o] ACRE =¥z AL uf
AEES MTS(Promega, Madison, USA) assayE
ZAbel el AEE 24-well culture plated] Z+z¢

1x106 7§17} H=Z 4Aoj& & ACRE 0.05, 0.1,
0.2 & 04ng/mE 1A A 2] & 25m PMAS}
Lim A23187% 24A7+ AEd T MISE HE%
T 0.25mg/m 2 go] 2A|7F ¥-g-3k9it}, 490m oA

microplate readerE ©o|-§3to] FFEE =AY
i, ACRY MEZFAa | gt FFs AW
tt.

5) ELISA (INF-¢ , IL-6, IL-8 2%)

WgE HMC-1AES  HjAWelx TNF-a,
IL-6, 8|31 IL-8%  ELISA(enzyme-linked

immunosorbent assay)¥I'H2 o|&3lo] A5

t}, & anti-human TNF-¢, IL-6, IL-8 capture
92 A S 96well plated] 27} 2ug/ml B 2
Blska 4CoA 12407 ok WA AT

8 F M5 W =] flaM 10%
FBSE 3§73t phosphate-buffered saline(PBS)Z

TAE blocking solutions Z7}8le] 37Col|A 2
ARE S TA 0.05% oveen 0% B3
PBSSl washing buffer2 434 M#d T o]
g9 Yz 99 TINF-«, L6, IL-8 2Ag
sE2 A SAa0] 2L, 7 Bk o
Beale sAske] 7 welld] 10044 Yol 37C

oAl 2A1ZF wEEAIZTE, THA] washing buffer2 4
3|W A#3t % biotinylated anti-human TNF-«a,
IL-6, IL-8& blocking solutiong ©°]§-35}o

300ng/ml 2] FEZ 3ME T 7} welld] 10044
gol 37coA 1A FE O RRSAIAT. A
washing buffer2 43] A&Hg 3 streptavidin-
horseradish peroxidase conjugenzymes 2,5ug/ml
FE 74 wello] A2|d ok 37TolA 3083t

3 & 43 AFsI. 7129 7 welldl



5044 7kske] 2087 HAE =T o 2N

ALY o] @5to] Hh3-S WA ELISA readerE 9]

&8to] 450mol TNF-e, IL-6, IL-8¢] ghla
S S,

6) Reverse transcription—PCR

Harvest3t N ¥Z PBSE A&3 &
et B
= 7kt AeellA 5E7E W3R o 0.2m 9]
FERIFS Whstel 152 dA3] 4l A,
4T 12,000 x golAl 1087 AR}, A
ds M2 FH &7 0.4me binding
buffers 4th A2dlA 187 WAL
columndl] $71 ¥, 12,000 x gollA] 187F QAR
Zatglth. RNA FIAES 75% oletgE A3t
L, A

4Cox o

931 Easy Blue(Intron, Korea) 1ml

%171 thg diethylpyrocarbonate
(DEPO)Z Aeld FFsdl =3, A€ RNA
£ GeneQuant Pro(Amersham Biosciences)2 #
@olal, ethidium bromideE Y& g Ao 7|9
S3t] RNAY integrity®} A3t quantifications
A3k 3ict,

22H F RNA 2 1go] random hexamer 2.5

ug(Amersham Biosciences, USA)¥} DEPCZ 3|
g3 B2 78k 65ColA 1027 WA H

dLolA 287F A}, 5 X first strand buffer2}
0.1 M DTT, 10mM dNTP, 200 unit M-mlV

reverse transcriptase(Invitrogen, USA) |11
DEPC A3t FHTE }‘3}04 % 3047} 97
Stal 42T oA 1ARE F9F wREAIFTE oA 95T

o 58zt 719¥ | DNAE  RHESIH

Polymerase chain reaction(PCR)}> 2.54cDNA
%, TNF-a(5' TGA GCA CIG AAA GCA
TGA TCC 3" 5'ATC ACT CCA AAG TGC
AGC AG 3", IL-6 (5' AAC CIT TCC AAA
GAT GGC TGA A 3' 5'CAG GAA CTG GAT
CAG GAC TTT 3, IL-8 (5" TCA GTG CAT

A 9] 190 < B ofghe FEB0] HITE i) FEusel vixle 9
AAA GAC ATA CIC C 3' 5'TGG CAT CIT
CAC TGA TTC TTG 3, g3 GAPDH (5'
CGT CIT CAC CAC CAT GGA GA 3 5
CGG CCA TCA CGC CAC AGT TT 3) ¢ 2
L2 E0]H9 primer 25uM, Ix PCR buffer,
25mM MGCI2 2|1 25 unit Taq. DNA
polymerase(TaKaRa Korea, Seoul, Korea)s <&
gato] Algsielt. PCR 272 95CoA 14,
50CelA 13, 72CeA 1R glth, vhed
Z cycle B2 747 SUE FHYA 2.09% FH Ao
A7]1%9%35}aL ethidium bromideE 9X3to] PCR
2SSl it

7) 8 9 AZY gy L

dolxl AEE AL PBSE AAE & 10mM
Hepes, pH 7.9, 10mM KCl, 1.5mM MGCI2,
0.5mM DTT, Z28]3 0.2mM PMSFZ ZAE H
SHE 100 folert, Ao S 05
Z1 3 5,000 rpmol|A 487 AAEESI] pellet
g 9=t I T 10mM Hepes, pH 7.9,
10mM KCl, 1.5mM MGCI2, 0.1% NP-40,
0.5mM DTT, 121 0.2mM PMSF7} %34 W
¥ 60ME Y1 1587 ¥hgA171 T 5,000 rpmo
A 5EzE galEeste] AsdE deth tal
YA pelletd] 20mM Hepes, pH 7.9, 420mM
NaCl, 1.5mM MGCI2, 25% glycerol, 0.2mM
EDTA, 0.5mM DTT, 123 0.2mM PMSF7} X
st W3 4045 23 3087 HEAIZ B 5,000
rpmold 1087 QAR AFole e,
wejste] 9 AEdd 3 @Al Bradford
assay(Bio-Rad Laboratories, Hercules, California)

WL olgtel Hstol Agatsrt.

8) Western blot £4]
dolz MEE zp/LE- PBSE T ¥ AHI &
40mM Tris-HCl, pH7.4, 10mM EDTA, 120mM
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NaCl, 1mM dithiothreitol, 0.1% noniodet P-40,
ImM PMSF, ImM NaF, ImM Na3VO4 and P1
buffers AR5
vortexingd}®] 410] & F iceoll] 3087 WA
Zo. a8 ¢ 3 4T, 13,000 rpmoiA] 2087
ALt AFAE Fsto] & dES A3
th, 92 F ol AS Brad-ford assay(Bio-Rad
Laboratories, Hercules, California) B2 0|83} A
ot TR 40 uge] DIAS 15% acrylamide gelo] A
7|30,
(Schleicher&Schuell Bioscience, Dassel, Germany)]|
transferdto] PBST| 1% skim milk®} 1% BSA
7} & blocking £Hol|A 1A]7F F9t blocking3t
¥ PBST= 5% 7t 23] A#3}9irh. Anti- ¢ -tubulin
(Sigma Aldrich, Louis, MO), anti-NF-«B,
anti-p-1£B, anti-lamineB, anti- phospho-ERK1/2,
anti-phospho-p38,  anti-phospho-JNK,  anti-ERK2,
anti-p38, anti-JNK1, anti-TNF-«a
(Santa Cruz, California)Z o]83s}o] 12} Ak
& 4CA 16 AR ¥k A Thy PBSTZE 23}
FANHS-S ALl 1ARE o WREAIZY,
PBSTZ 10%, 15%, 307 AlAg
(Amersham Biosciences, UK) & %333}
=

<]
filmoll 2417 B8 BE 24 LA,

cocktailo]  EZFE  lysis

OJAL  nitrocellulose  membrane

antibodies

9) Luciferase assay

Az F732 =4 93l transfections Y
31k, ¢4 HMC-IHEE 1X10622 12wello]l
AEAZ] T Lipofectamine 2000(Invitrogen, Carlsbad,
CA, USA)S o|43lo] pNF-«B luciferase(LUC)
(Stratagene, La Jolla, CA, USA)E o] Q&
WA AeoA] UA|H SR transfectiond} IT}. 6A]
& dHo| v AR ZolFaL, 24A7hs ul
Fetgitt. 1 ¥ FAE A A A F 25m
PMAS} 14M A23187& 24A17F 59 whS-A1 AT},
AEXE AL PBSE AFTE & lysis buffer

50

(Luciferase Reporter Assay System; Promega)E
o|g3sto] MEE 83AFTE. Vortexingsto] AE
2 4 g, 12,000 rpm, 4C, 387 AAR

shol 4312 Aot AL Ao A A
A -70C ol RABIAT), Luciferase assayS $]3]
B F AEEHE A5 10045 oA
Luciferase substrate 2042 EEH3 9Gwello
o] luminometer (1420 luminescence counter,
Perkin Elmer)2 Z73}%It}, Luciferase activity
S 20 F eNAgoR ol 248 7o
% (relative light units per milligram of protein),
transfection® AAAEE 7|F0E foldZS T3}

10) SA&A

2 AfdA Zide SA%Y FarE3EH1A%L
£ VIR FARAS A A¥ AAge B4
A BAE Y3l independent t-testsE ARg-s}o]
7t AP foE e, 1 fdeE
2 p<0,052 dgtt

. 2 o

1. 7o 2Z L HIZLMZOM ACR OEIE F5
£9 Histamine £H|0] 0|X|= F&

0.05mg/ml & TEHE] 0,2mg/m o] FET}A 3|2
gl walgol g ACRe] ollEAe BAY 4
SlSItHFig. 1).

g 27| 230l olx|

A2 A5e ZATEs & DNP-HSAS AW
FAREE control? H|Wa| Hoks wj ARRIEERE ofy
g gt ko] LEFoME o3t zfolE
R A ekokehFig, 2, 3).
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Fig. 1. Effect of ACR on compound 48/80-induced

histamine release of rat perioneal mast cells
The mast cells(lxlOscell/ml) were treated with
indicated concentration(0.05mg/ml to 0.2mg/ml) of ACR
for 10 min and then treated with compound 48/80 for
20min,
ACR : Atractylodes Chinensis Rhizome

Fig. 2. Passive cutaneous anaphylaxis is on one internal
surface of rat skin

N: Normal ; fed with saline only

C: Control(DNP-HAS) ; fed with saline and injected
with antigen, DNP-HAS intravenously

200: ACR(200mg/kg) ; experimental group fed with 200
mg/kg of ACR and injected with antigen, DNP-HAS
intravenously

3. HMC-1MIZ0M Eif
M0 ojxlz= &

9 Mz

MHo

HELS =5

ACRS] HCM-1 AEe Ao wXe JF&
AHE A3, ACR 0.05ng/m5E 0.2mg/nl o] &
M e e 34 e Ao dektA
ACR 0.4nfnl®] SEoiE AZSHE 2359
ChFig, 4). o|Eg o]f= A&7 thgh A
M= ACR 0.05mg/m oA 0.2mg/m e FETHE
Aol AHg-sk it

AT 190 L ok 3B MR Wl G5l viAe 4%
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Py 20
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g s

0

Anti-DNP IgE + + +
DNP-HAS - + +
ACR (mg/kg) N C 200
Fig. 3. Effect of ACR on PCA in rat

Each amount of dye is presented as the mean®+SEM,
N: Normal

C: Control (DNP-HAS)

200: ACR (200mg/kg)
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ACR (mg/mf)

Fig. 4. Effect of ACR on cell viability of activated mast

cells
The HMC-1 cells(lxlOGcell/ml) were treated with
indicated concentration(0.05mg/ml to 0.4mg/ml) of ACR
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%).
ACR : Atractylodes Chinensis Rhizome

4, HMC-1MZ0A  Eift HEE FES0 2k
PMA2t A231872 {ZE TNF-o« Aol 0|

ie g1

TNF-« o] chilz ulee ZA}517] 93] Western
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blot ¥4& 3 A7 Fiit JHE FEEY F=
0.2 ng/m o] TNF-a o] Tld o] #A 3| 7t
A%o] 9rhFig. 5A, 5B). ACRS PMASY}
A231872 € TNF-¢ A 545 A 4
3}, 0,05, 0.1 2 0,2mg/ml ACR A 279] TNF-«
BHjge 7247 4.2140.08ng/ml, 3.59+0.05ng/n
2 2.4610,06ng/ml & YERL 25ng/ni¢] PMAS} 1
um A231872%F FEH 29 6,070, 14ng/nl
of Hlgte] FE EHOE {o3Hp(0.05) FAE
e ITHFig, 6). mRNAS] WHE npzi7tA=
25ng/nl¢] PMAS} 1un A231872% H:¥ dx
T9| TNF-a & YFHT F& JEH 0T £
AAatE HolFQlthFig. 7A, 7B).

A DMSO
PMA+A23187 - + + + + +
ACR (mg/m2) N CCD 00501 02

- WD e ke TNF-a

-— e e e e | -tubulin

B §1.6
31.2
2 o8
AR
£ 00 RN
PMA+A23187 - + + + + +

ACR(mg/me) N C CD 0.05 0.1 0.2

Fig. 5. Effect of ACR on PMA plus A23187-stimulated

TNF-a protein levels

The HMC-1 cells(1x 10°cells/nl) incubated with various
concentrations(0.05mg/ml to 0.2mg/m) of ACR 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

C: control(PMA plus A23187)

CD: DMSO control

0.05: ACR (0.05mg/ml)+PMA plus A23187

0.1: ACR (0.1mg/ml)+PMA plus A23187

0.2 ACR (0.2mg/ml)+PMA plus A23187.
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Fig. 6. Effect of ACR on PMA plus A23187-stimulated

secretion of TNF-a
The HMC-1 cells(lXIO(’cells/ml ) incubated with various
concentrations(0.05mg/ml  to 0.2mg/ml) of ACR 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 from the PMA plus A23187
value at p<0.05
N: normal
C: control(PMA plus A23187).
0.05: ACR (0.05mg/ml)+PMA plus A23187
0.1: ACR (0.1mg/ml)+PMA plus A23187
0.2: ACR(0.2mg/ml)+PMA plus A23187

5. HMC-1MZ0A Eift FE=2 PMARL
A231872 QEE |L-6 X0 OX= &t

ACRY] 0.05mg/ml, 0.1ng/ml 2 0.2mg/m o] FE
oM Z+zt 0.1630.01ng/nl, 0.1110.01ng/nl 3}
0.06+0.04ng/n ] F=2 YeERIH PMA plus
A231872 H=8 dRFe 169 AAF
0.4810.01ng/m KT} AA8] Zraste] FH|EE &
T AUch(Fig, 8). =g IL-62] mRNA FdLo|
AME 0,05mg/mi oA 0.2mg/mi 2] ACR & 2|&F
o2 AAEYe] YepdE & & Ak 53] 0.2
ng/ml EEC] ACROIA L LHlgo] HAA 9
AgE #FL & YSUtkFig. 9A, 9B).



A DMSO
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Fig. 7. Effect of ACR on PMA plus A23187-stimulated

TNF-¢ mRNA levels
The HMC-1 cells(1x 10°ell/n!) incubated with various
concentrations(0.05mg/ml to 0.2mg/ml) of ACR 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
C: control(PMA plus A23187)
CD: DMSO control
0.05: ACR(0.05 mg/ml)+PMA plus A23187
0.1: ACR(0.1mg/ml)+PMA plus A23187
0.2: ACR(0.2mg/ml)+PMA plus A23187
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5 040
S
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S 020
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=  0.00
PMA+A23187 - + + + +

ACR(mg/me) N C 005 01 0.2

Fig. 8. Effect of ACR on PMA plus A23187-stimulated
IL-6 secretion

The HMC-1 Cells(lxlo(’cell/ml) incubated with various

AT 190 L ok 3B MR Wl G5l viAe 4%

concentrations(0.05mg/ml  to 0.2mg/ml) of ACR for 1 h
and then treated with PMA plus A23187 for 4 h . The
IL-6 secreted protein levels in the supernatant were
measured with the ELISA assay.

* Statistically significant from the PMA plus A23187
value at p<0.05.

N: normal

C: control(PMA plus A23187)

0.05: ACR(0.05mg/m!)+PMA plus A23187

0.1: ACR(0.1mg/ml)+PMA plus A23187

0.2: ACR(0.2mg/ml)+PMA plus A23187

A DMSO
PMA+A23187 - + + + + o+
ACR(mg/m) N C CD 0.05 0.1 0.2

GAPDH

B 2.0
1.6

1.2

0.8

0.4

0.0 =
+ 0+ o+ o+ 4

PMA+A23187 -
ACR (mg/m¢) N

Fig. 9. Effect of ACR on PMA plus A23187-stimulated

IL-6 mRNA levels
The HMC-1 cells(lxloécell/ml) incubated with various
concentrations(0.05mg/ml  to 0.2mg/ml) of ACR 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
C: control(PMA plus A23187).
CD: DMSO control
0.05: ACR(0.05mg/ml)+PMA plus A23187
0.1: ACR(0.1mg/mi)+PMA plus A23187
0.2: ACR (0.2mg/ml)+PMA plus A23187

IL-6/GAPDH

C CD 0.05 01 0.2
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6. HMC-1MZMA ZEiit OIEtS FES2| PMALRL

A231872 QEE |L-8 AXo| 0|X|= &3

ACRY] 0,05mg/ml, 0,1mg/ml 2 0.2mg/m 2] FE
AN Z+Zt 12.08£1.96ng/ml, 10,95%0,74ng/ml T}
0.5610.11 ng/m® $=E YeRl® PMA plus
A231872 f=d IL-89 AAJFA 26.39+1.96
ng/m BT A FHaste] FHES 4+ AN
thFig. 10)., £3] 0.2ng/ml ¥ ACROA
Hu)go] Normal AHE9 Hv|gHct dAsHA o
Ads #2T 5+ IAthFig. 10) F=g IL-89]
mRNA ZEENMEZ  0,05ng/m oA 0,2mg/ml 2]
ACR F& o&Z 0% Araye] Yetds & +

A%THFig. 11A, 11B).
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Fig. 10, Effect of ACR on PMA plus A23187-stimulated

IL-8 secretion
The HMC-1 cells(1x 10°ell/nl) incubated with various
concentrations(0.05mg/ml to 0.2mg/m) of ACR 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 from the PMA plus A23187
value at p0.05.
N: normal
C: control(PMA plus A23187)
0.05: ACR(0.05mg/ml)+PMA plus A23187
0.1: ACR(0.1mg/ml)+PMA plus A23187
0.2: ACR(0.2mg/m)+PMA plus A23187

A DMSO
PMA+A23187 - + + + + +
ACR (mg/mt) N

C CD 005 01 02

B 2.0

1.6

1.2

0.8

0.4

0.0

PMA+A23187 - + + + + +

ACR(mg/m¢) N C CD 005 01 0.2

Fig. 11. Effect of ACR on PMA plus A23187—stimulated

IL-8 mRNAN levels
The HMC-1 cells(1x 10°cell/nl) incubated with various
concentrations(0.05mg/ml  to 0.2mg/ml) of ACR 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 IL-8 mRNA levels were measured by
densitometry(B).
N: normal
C: control(PMA plus A23187)
CD: DMSO control
0.05: ACR(0.05mg/ml)+PMA plus A23187
0.1: ACR(0.1mg/ml)+PMA plus A23187
0.2: ACR(0.2ng/ml)+PMA plus A23187

IL-8/GAPDH

7. PMASH A231872 SEE MAPKsOM Eift

HEES FE20| Ojxl= &

PMAS} A23187& 0 AIZh 0.5 AIZE, 1 AIRL, 4
A7HEer Asto] p38, ERK, JNKo| tsiA]
Western blot #41& 3 A3 PMAY A23187%
AggA 0,5 AN P 2 S4& Ve
ArhFig. 12). o] ZAAXE HPOLZ  ACRY
MAPKs?] 848 =A317] 98] ACR 0,2mg/nl 2]
¥E2 PMAY A231872 H%387] 1 A)ZF Ao
A T PMAS A23187= 30 & B9 uhgA|
Ak, ACR 0.2ng/ml 9] F=oA <ilstd JNK9|
ArE AT £ 9i9lrt. whH, p3gexe ¥ W

=
b gl ERKANE o4 gl AEE ol



U oR7te] F7F AR HAFth(Fig. 134,
13B).

PMA +A23187
Time 0 05 1 4 (h)

- ump ewsy ewp| p-INK

-— e T JNK

w— == | p-ERK
- *PE@»@» CRK
—— D w—— — p-p38
-_— ey euw e | 38

Fig. 12. Time course of MAPKs in PMA plus

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

8. HMC-1MZOM ZEift OEt2 FEE° PMA
o} A231872 QEE NF-¢ B O

& ool EAJst= NF-« B PMAS A23187%
551912 W loading control?] uHE FAIsl=
9390 LaminBoh Hlae] WA FhE W,
ACR 0,1ng/m 3} 02ng/m o] FEZ A|stGS o
FE 9EHow & U NF-«B @ldo] Feis)
a5l g FUIG, H30l p1ene
T3 ACR 0.2ng/nl9] F=oA dASA 7+
Ho] Yelstth(Fig. 14).

NF-«£Be ZR2RE7} 9 F2AE H¥AIE
o] YAH 22 transfectiondt & ACR 0,2mg/ml o] &

Bk L
rﬂ'ﬂ

A 9] 1902 L o F3E0] HIRhIE uip) A5 viAle 9
A PMA+A23187 - + +

ACR (mg/me) 0 0 02

—— et s | P-INK

- s ey NK

&% @B | PERK

- | CRK

— s | D-p38

- e e | 38

1.0 -
0.8
0.6
0.4
0.2

0.0
PMA+A23187 - + + -+ + - + +

ACR(mg/m) N C 02 N C 02 N C 02
INK ERK p38

Fig. 13. Effect of ACR on PMA and A23187-activated

MAPKSs in HMC-1 cells
Cells were treated with PMA plus A23187 or
pretreated with ACR, for 1 h. Phosphorylated MAPKs
were measured with the Western blot analysis(A).
Phosphorylated MAPKs levels were measured by
densitometry(B).
N: normal
C: control(PMA plus A23187)
0.2: ACR(0.2 mg/m)+PMA plus A23187

Density (Arbitrary unit)

T2 1 A7 A AEsla PMAS A23187% 24
A7FEQH Agsle] NF-#BIZZRE 84S F&
stgitt, 1 A¥} NF-«BYH2 transfectiondt A|¥E
of Hls]l PMASH A23187% A ATorE
NF-«B promoter@Ao] 158 A= ZF7lsle] o}
Bl ACRS AEgh AEoNe PMASL A23187
< A3 NEY NF-«#B promoterZAJHT} f-9
A A € 0.05) FAHAKFig, 15).
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PMA+A23187 -+ o+ 4
ACR (mg/m) 0 0 01 02

N-NFkB .

N-LaminB

C-p-IkBa. —

C-a-tubulin | e o e -

Fig. 14. Effect of ACR on PMA plus A23187-stimulated

NF—x B activation and Ik B @ phosphorylation
The HMC-1 cells(1x10° cell/nl) were incubated with
ACR(0.1mg/ml, 0.2mg/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, p-I«Ba, lamineB and «
-tubulin protein with Western blot analysis. a-tubulin
and laminB are loading controls for cytosolic and
nuclear extracts, respectively.
N: nuclear extract
C: cytosol extract

= N
(8] o
1

Luciferase activity (fold)
S

5

0
PMA+A23187 - + +
ACR (mg/m¢) - - 0.2

Fig. 15, Effect of ACR on activation of NF-x B promoter
region

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

* Statistically significant from the PMA plus A23187
value at p ¢ 0.05,
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MAP kinase(MAPKs) 23 AGAAE AE7}
oo guste] w2 AFEL AAEY 1 A
HE Axd 9 Axd yiz dAdshts #A
Fofehs tEAQ AzAGAA oY, FAE
MAPKsE U2 5o EAIA4E A4 &4
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MAP kinase* o= extracellular signal-related
kinase(ERK),
(SAPK/JNK), p38 MAP kinaseSo] 9t}
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JNKSF p38e AUt @FFE cytokine, 7
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deiA g™, 58] <aslE JNKE  pro-
inflammatory cytokines?| W&o] L3 |t}
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chain®] WAL A= ZAoR AL il F,
Hogkgol} @FHhge] #ofsh= TNF, IL-1,
IL-6, IL-8,
stimulating  factor(GM-CSF),
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molecule 1(ICAM-1), E-selectin, MHC class I
4 1 24 TY A ST ol
Aoz AT} NF-«B= 243 50 «DI 65
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R -

stress-activated  protein  kinase

granulocyte-macrophage  colony-
inducible nitric

intercellular adhesion
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oA AHE uigl o] FEL A HF
A3z 9 o2y A AFH7} UYL AL B
st glod, A& des FEEY A% VRS
EARESA 0w g AT A Tt ©f
of £ AFeMe FEY A F¢d=7] 2%
T YolHi, FE P2 FEZ(ACR)I
histamine, TNF-« , IL-6, IL-8, MAPKs, NF-«
B A% S A FATALel de
AE A ESHog gels) Burt s gict.

2 dA7dMe FEEYEYU PCA ¥H Al
HRhA 29 s|2ERl BHIE §E FE9 dAA
e} H[THAEFI  HMC-1  AHEe]  PMAS}
calcium ionophore A23187 & #l=3lo] HH|s}
54 B2t FZ gL FEE(ACR)

o JAEHE HAFOEM, FE d"e FET

ox,

=

i

e

o] typelQl ZAE FulF Uehis U=
2 AT 2AkE AWt 9eg st
3hict.

A2 FAzr] a9 45e A8 FEH
dd27] WS AP A3, IgEYEA PCARH
SO AEL JATFE HolA UgthFig. 1,

Z% ionophoredl A23187¢ MEU ZE9 F
EE /A vTAxe @43 3 23y
2 fr&3}, PMAT protein kinase Cof 24 #
ot 29 FUARA HTAEE SASHAA
NESAHEAE FHleHA gt} kA, PMA &
F02& HTHAES] gatgo] YEhA ¢on
A231873% PMAE EF AH3-3H4itt.

HA A& FEZ g2/ se] HMCIAES
A2dt T A231877 PMAR AXo 4L &
sto] A AEES Hlug AFoA, 7&%% 2
ng/ml & SETANE A|EF20 W2 kS F
Xl e Aog FUHAUTHFig, 4).

A, A231873 PMAR A=H HMC-1 A|Z9

*1 4% v 24 a7E #Fs)y] 98 ELISA

i

7000 9] 191 : L ok 3280] WRWIE v ksl vl o
WHog FEo 1A A AHEg vihAlEe )
ojol 0 ZHE] TNF-a, IL-6, 121 IL-8& BH|
T SAs3

T A% INF-a 9 74 @92 4l
0.2ug/m &) FEX HAS] ZHAstgl o™, TNF-
a9 Tz Bu|go] & oEHoZ AAFTL
Bk 1L-69] 739-olX& 0.05mg/m 2] FERE
0.2ng/ml o] FEHA & oEHOZ 1 FH|Fo|
AA|H= Aol HYon, A231873 PMA ©Eo
2 F5" HMC-IAE wjgde] 1L-6 A=
0.2mg/nl 9] TNl HMC-14E vjgFd o] IL-6
RS Hlusgle o 2 A& YE
ot &g 189 AAFE A& 0.05mg/mi oA 0.2
ng/ml o] FEo| gJ&2H o7 ZAFL)
A=E MR EAM  EH]EE TNF-a, IL-6,
IL-87% 22 934 BZES dAlsle e
mRNA FZAANE #ZHT}

o3t HPAFAZ m|Fo] Hol FZo] HFw
MNEZQ TNF-«, IL-6 2 IL-89] S JAF
o2 AFA R &5 g Ao AlZHY,

TNF-¢, IL-6, IL-8% 22 ¥95A cytokined
NF-£BY AP-1 53 22 ZARIzt o3 =4
Hrh. NF-«BS AL HAAs wWiER
(INF-a, IL-6, IL-8 5)¢ 44 i f=d
o=2x 95 oYy F f‘& 9gg it
O NF-«B A% dat
0.1-0.2 mg/m 5= —r%wﬂ H2ska, oS
o] QJakslE 1«B(p-1xB) W 0
nl o] sZoA HASHA % ﬁzﬂi’it} oz
1£BY QXS oA|to 2 NF-«Bo w3
AAlsh= As & F UHFig, 14). E3F NF-«
Bo| ZRRE FH9 A& A& A aFE
#2E 5 YsIckFg, 15).

MAPKs 42& AX wheolM aFui7) 24
5g zdste gge I A A7 Jatd
PMAS} A23187& p38, JNK, ERK$} 22 A £
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9 MAPKs2 ZA4gA7lckn Bud uh el
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DE ATE oY At FAMRTS HAFI
thFig, 13). 212\t ERKY] 79 F2 47421
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oo AFARE & u| A& e FEF0]
ZAY ddEzr] &de JehA gokAg,
TNF-«, IL-6, IL-8, JNK, NF-«B9] A% 7}
22 S dANA A2 FE5EEE A

AEHA AYINE FIT 5 9J9irt,
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B ATE 329 §9% a9 Dopry] Y
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& FEE(ACRE FAZZ F, PMAS} A23187
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