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Inhibitory Effect of Inflammatory Cytokines Secretion of
Cheonggeumganghwa-tang in Mast cell

Young Soo Choi*,

Goo Moon, Dong Woung Kim, Se Hee Han, Jin Hee Won

Department of Internal Medicine, College of Oriental Medicine, Wonkwang University

Cheonggeumganghwa-tang(CGT) has been used for the purpose of prevention and treatment of bronchial asthma
and allergic asthma in Korea. To investigate the biological effect of CGT, the author examined cytotoxicity and
inflammatory cytokines secretion with human mast cell line, HMC-1. HMC-1 was stimulated with phorbol 12-myristate
13-acetate (PMA) and calcium ionophore A23187. CGT by itself had no effect on viability of HMC-1. The effects of
CGT on the secretion of tumor necrosis factor-alpha (TNF-a) and interleukin (IL)-6 from HMC-1 were evaluated with
enzyme-linked immunosorbent assay (ELISA). CGT (1 mg/m¢) inhibited PMA plus A23187 -induced TNF-a and IL-6

secretion, by 93.86 *

2.05%, 68.69 +

2.86%, respectively. CGT also inhibited the NF-xkB (p50) expression. Taken

together, these results suggest that CGT inhibit the production of inflammatory cytokines in HMC-1 cells through

blockade of NF-kB activation.
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BO) WFo] &8 4 Tt HEEE] IS U010 TE ERR, 0
Wi, KR ZEZR, SRR, AR KE MRS WRks
B 52 B2 4 urt. meEox 7| B HL S GFEE
HEaE o) 54 MEZEHEE 20l AT ALH,
HEFFRAE"D, BFLBIMY, MkaR ", Mk e
THEY0] QElAl #A XFoll Ant U AOE BUFICE
Bk KBS BEY (HSEE) o M 428 EAHSE
“RETE B, K, R, RECY, K BEEREE K K
A4 wak”®, mEERATY sl AP AZoe %7,
B, #Y 59 A Aol sl ek kROl MikEoILY
miEgo 37t ASol BIHRC

olo) MAK= fEEkKEe] 71BA HAlolA @EN MxEd
27 2olo] TS & 4 AS ACE AlFEH HIRME &
43 B42 L9dA calcium ionophore A231873} phorbol
12-myristate 13-acetate (PMA)E QI7} B[ZRM|3EZFQ] human
mast cell-1 (HMC-1) M ZE A=6 2, 9F Sz o)

e AZEMEZQl tumor necrosis factor-alpha (TNF-a),
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Table 1. Prescription contents of Cheonggeumganghwa-tang Per Pack

-t e 2% S E(Q)
B Percarplum citr nobilis Citrus unshiv MARCOR, 6
_ . Prunus armeniaca
g g Semen armeniacae var ansy MAXIM 6
FRE Poria Poria cocos WOLF. 4
ES ) Tuber pinelliae Pinellia ternata BREIT, 4
L5 Radix platycodi Platycodon grandifiorum JACQ. 4
28 Bulbus fritilanae Fritilaria ussuriensis MAXIM. 4
48 Radix peucedan Peucedanum decursivum 4
JRE{Z  Semen trichosanthis Trichosanihes kirflowit MAXIM. 4
BE Radix scutellariae Scuteliaria ba//(a/ens/s GEORG!. 4
asg Gypsum fibrosum 4
% Fructus ponciri Poncirus trifoliata (L.JRAF. 32
HE Radix glycyrrhizae Glyeyrrhiza uralensis FISCH. 12
5B Rhizoma zingiberis Zingibsr officinale ROSC. 4
Total amount 524
2) Ao
A 2a] Y Iscove’s Modifide Dulbecco’s Media (IMDM)+=

Gibco BRL (Grand Island, NY, USA)ZXE] FIlioH,
phorbol 12-myristate 13- acetate (PMA), avidin-peroxidase,
(3- acid),
3-(4,5-dimethylthiazol-2-yl)-diphenyltetrazolium bromide (MTT)
9} T}E AJHEL Sigma (St. Louis, MO, USA)ollA] FUSIATL
Anti-human TNF-a/IL-6 3}All, biotinylated anti-human TNF-a
JIL-6 8], Z12]3l A A F human TNF-a/IL-6= R&D Systems
9} Pharmingen (Minneapolis, MN, USA)oA] I5ICT.

2,2’ -azino-bis ethylbenzthiazoline  -6-sulfonic

Agoll }90‘ FekXE A4 AZE 0 18 2El
524 g€ SF —roﬂ YL, AR FE 80 the, st & 52
NBEFPLE. AAE 4To) BRI AB) AT AA
9 e 4 20/)01041'/} o)~ B2+ PBS(phosphate-buffered

saline)ol] =0§ 0.22 m G IMAE Ausid dglol AFESIHTE
2) HMC-1 A= aigd

Al2ho] B E Q] HMC-1 M= IMDM sl Qkolol 4] vy

AR

<

- eHE) - Y1713

ABI9TE IMDM2 100 U/me®)  penicillin, 100 pg/md
streptomycin, 50nM mercaptoethanol®} 10% fetal bovine
serum(FBS)0] 85 }2m 37T, 5% CO:L 9% FZ7F 74

A
fue

wieE7iolAl wiksiict MzEs 50 nM PMAS 1 1M
A231872 A}=5H7] Kol 3087 e KR AAE srHE H
AH2l5kd 37°CollA 8AIZ} Wl BT

3) MIT
ANZ YESE ZABP] AsSkd MITE 4AIBIICE
HMC-1 A= (5><1O cells) 500 WE 4-well plateo] seedingdhcd

0.1 mg/mé, 05 mg/ml, 1.0 mg/ml BT Fﬁl‘"ﬂ(%oi A2t
T3l MEISHA] 2 & 8AI} uiRSHAL, 8AIZ Wi & A EF
AU T W FIL 500 pg/mt S22 MIT 842 Hrich &
37CoA] 4AIZE eRFBISITE @4 B2Elsid ¥
disodiumsulfoxide (DMSO)E &7} 6}0:1 Z} =9l & 96-well

formazanol]

plateso] @2 & 540 nmollA] EHTE &F 5}911‘/} HekE
g AEIoHA B2 T2 100% 2 o}oq HekXkES Azld :xﬂ‘«]
AEHG FIBIYT
4 NEgdEd Y
MESLEZQ] TNF-a@} IL-69] HH|E enzyme-linked

=

immunosorbent assay (ELISA) #lHo® ZAsIFt”.
HMC-1 A32EE 10% FBS 7} B71E IMDMO.E uikslal PMA
(50 nM)S} A23187 (1 IM)S A& 3} hETo] R2)3 5, 84]
HEQt BlJBIT) w2 U ERISIA 75T 2 AsITt
96-well plated]] 1%} capture & (1 pg/ml)E 100 wA Bol 3
B35, 0.05% tween-200] H71E PBS (PBS-tween)Z A& ©}
2 1% BSA, 5% sucrose, 0.05% NaN37} E3Hg PBSE A7 &
QF blockingBiTt. Blocking®] ZLM PBS-tweenQ. & A& 3L,
FHINE AISS oA BT E YA e MEE AEgHEdE
100 WE Fof 2A17F kx|t &, thA] 2417} Sof| PBS-tween O &
AA B 2%} detection A (0.5-1 pg/mb)E 100 mE BolA 1

A7} B0 9X)EF e well® PBS-tweenOE AMAsEL
avidin-peroxidaseg do] 308 SAZcE 308 F
PBS-tweenQ & AAGIL 71291 ABTSE H7isl 2hiukgo]
oL 405 nm THEMoA] ELISA readerZ 0|85l &3T%E
ZFsI9ch 858 ¢ e AMRE AEEHERE 0183l
AES 558 ZF3INrt
oM (%) = (a-b)/ax100

a = BEBAEE MolstKl &2 M 2HIE NEEMEE 55

b = B&RABE MolS IOHA 2HIE MZENEE 5L

5) Western blotting

A ZE 2ol PBSE AES th3, 1% Igapel-630 lysis buffer
£ 21 MEE oot 4TolA K0 BRSAIRT & 15,000
pmlE 24 EEIS thg, 45UE BCA UOE HEot.
g ©wx 50 e 12% dodecyl
sulfate-polyacrylamide  gelol|A} H7|H 4°ColA
nitrocellulose membraneo| F0]A]711l, I membraneZ 0.1%
PBS-tweeno]l £3ll8F 5% skim milkZ 1A17HSQF blockingdisd

sodium
%-Cé}- :fo“l
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HIEH Zoll A iFekkES d&d MEZEYER 2H) oA &3

T} PBS-tweenOF 7P A HlZESH % membrane® p50 YA}
AZ 1A17F ZQF HFSAIFC). PBS-tweenO 2 1417} £0F A& 51
2 27} FAHE AEIGkd 302 B0 viSAIrk I F R E
QF PBS-tweenO 2 A H3 & X-ray BE0] ZBAIZ

6) EAEH

EE Zie BIWEELAE UEMAL, BduS Al
ol EYR AP S E5i Toiuch 1B BFE v
4] Student’s t-test® UAIBIACE BAH RIAHE 9
£2 p<0.058 IFHSIACE
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HeRARY NE5E K78 TE] sk HMCL Al
FoflA] MTTE 4AI5193TE Fig. 12 0.1 ng/ml, 0.5 mg/ml, 1.0 ng
/e BES HBERKES 8A1 ©E ABisk wieket &Y Al
ZREES VUER Aotk HE&REABES HMC1 Al2ol thgh
HlZ Fgo] glsol Eelint.
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Fig. 1. Effect of CGT on the cell viability in HMC-1 cells. Cel
vaplity was evaluated by MTT assay 8 h after CGT treaiment in HVC-1 cells. Data
represent the mean = SEM of three independert expenmen's,

2. HERAES HMC1 MEEREY 354 MEayEZL
Hl 248 a3

HMC-1 A Z& PMAS} A23187F A}=5ld TNF-a9t IL-69)
2o|EE 57K &, BaRAES Jd5H MEZadEd i)
28 GHE EMBQPCE BA HMC1 M2 BeRXkES 30
H ZQF MBS &, PMAS A231872 8AI7HSQH X125l
ELISA B} O 2 TNF-a (Fig. 2)9} IL-6 (Fig. 3)& &&sIich 1
A1t PMAS} A23187F AH=EgE iAol Bl B4R S 01 ng
/mé, 0.5 mg/mé, 1.0 mg/meE AAZ)EF 29 AS TNF-a= 7}2}
38.23 + 2.674%, 60.29 + 1.53%, 93.86 + 2.05%9] UAH LS B
T} (P<0.001). 11-69] A &2 22t 341 + 1.23%%} 4398 *
7.64% (P<0.05), 68.69 *+ 2.86% (P<0.001)Z THEHICY.

BEBRXEY ME ATl tigt BRLEE U5 R18ko
PMAQl A231872 AM=3171 441%), 1AIME 18R KE DA
T3 PMASL A23187 Al= % 1A17H0 4X17) HEgk g 5
RE|EOE L U8t orlgol 71 =Ud BEekKE
1.0 mg/meE 2kzkal Al7ioll Foislo] TNF-ao& FEFelict A=

HL

At

B 4A17H 147 ©
22 Hyoul A=
01X QIC} (Fig. 4).

e XelolAlE TNF-a S50} &2 oA
& o Agldol AojMe JAREE

100 ek
5 -
14 ) *
60
§ ] . /I’/
£ w04 =
3 ]
% 20
0 + —+—
0.1 0.5 1.0
CGT (mg/ml)

Fig. 2. Effect of CGT on the TNF-a inhibition in PMA pius
A23187-stimulated HMC-1 cells. Cells were pretreated with CGT for 30 min
and then challenged with PMA plus A23187 for 8 h. TNF-a concentrations were
measured from cell supernatants using ELISA method. Values are mean t SEM of
duplicate determinations from three separate experiments.  *P(0001 - significanty
different from the stimulated group.

jg“_ .
£ 604 «
o e
I
£ 30 /
€ 20 /
= 1o {

o 4 e —

o1 05 10
CGT (mg/mi)

Fig. 3. Effect of CGT on the IL-6 inhibition in PMA plus
A23187-stimulated HMC-1 cells. Celis were pretreated with CGT for 30 min
and then challenged with PMA plus A23187 for 8 h. IL-6 concentrations were
measured from cell supernatants using ELISA method. Values are mean + SEM of
duplicate determinations from three separate experiments. *P<005, P<0001
significantly different from the stimulated group.

164
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1.0
0.8
0.6
0.4
0.2
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Fig. 4. Time dependent effect of CGT (1 mg/ml) on TNF-a
secretionin in PMA plus A23187-stimulated HMC-1 cells. Cells were
pretreated or after-treateated with CGT for 4 h, 1 h and challenged with PMA plus

A23187 for 8 h. Line 1 control, Line 2 PMA+A23187, Line 3 preterated with CGT for
4 h, Line 4 pretreated with CGT for 1 h, Line & after 1 h treated with CGT, Line &

after 4 h treated with CGT.

TNF-a.secretion (ng/mi)

3. ¥&RKES NFxB (p50) gal =8 ait

BERAXES E43E BT ZZEEQ TNF-a9} IL-69)]
Hi] 28 7188 goldr) 98] HMC1 M=) #HaRKEe
A8k &, PMAS} A231872 1A]7HEQH AFE5ld A Z 3! Wol)
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A] NFkBY| ezl w3 Zko] ¥3lE Western blotting Q&2 241
it 2 A3 PMASH A23187% XM= HMC-1 M EoA &
7FE p50¢] %‘640] BekEXE JAE dal JREACE (Fig.
5). olF Aih= e AR NFkB wd g &6 ol&
HI:E%@%@I-E—Q 2H1E dAALEE Yuidit

1 2 3

<«p50

Fig. 5 Effect of CGT on the expression of 50 in HMC-1 cells by
Western blotting. Cells were stmulated with medium or CGT and than

challenged with PVA plus A23187 for 1 h. Expression of pH0 was assayed by

Western blot analysis. Lane 1, control : lane 2, PMA plus A23187 : lane 3, CGT (1 mg

/i) plus PVA plus A23167.

3l Z

BES og 7IA Aol tis 7159 HHEES I EFS
Astoln, 7159 FWULSH Falol A3 Paksao] A
5l B2 X80l d8) 1M O SHEE AFOE QAIF T
rk 7| BRAMAS wixbEe] sETE, MY, V1A, Beg 54
°Z 3 HZoE S, YAROFE Q) FIEHAY F
AS Ho|1, EM, HHlNRIEH 082 159 Aol ES
I, AR, HElStE o E 715 354 vSe Holk Aol
21 Holsla Ury?. @EE|X 7| BAHAS HREE, Mk
HBS FEOE ohe BB dgEn, 1 99 ]
%, LED, KER TER B, BEY KE, %%9] R IR
B EE 52 B2 5 o el tal g% s 8
R HWEEKEE T oo BRS a3t e
"EEBARAIE BRI BBOHET 27T sl B} e RS}
Art BVE 580 FEE AS MHolTSIL Kerho] Bigo] U
L AS BT s, BV B e I E49 45, ¢
3o] ME 22X FCHL i, thol BHEolE MES 2ok U2
U, BEOlE BHES M RETHY SI31om, Hak BEo]
AN BhA] BEC] SAlol LIERATHIL siict 8Lt 2efolls
UNMH O F ol M TR R, EolEt 5l MEEE,
RS AS EFOR sl 3 Tolz elAlghn e
u%ua“%a%ml gl XIBE tAEoZ WAyl 9ulsiL, £0] A
g0l ALHA 2, BES w2 2RojH SEITTO|
7}35431, Bigol] 8] Qlom, ;RS M B IS ERT Y
A7t FaEla, SES BESIH o8t U1, Mito] WEL, B
o] AR A, RHGIL H/75 HEOE BFHIL, I Al
wle i BB A9l Wik, BE 502 TR, #EY 4
Q= R% KB S08 TRl AFsp
BERABS RESY (H5BE) ol NSOE +89 &
HOZ B B8 KL RES WEEXS MKE T
ol HES w7} RG] AT Fiol BB ulEol HE
wmES) w7} YolUks Aolm, grho) HEEr kot ii&CE k
Bl ERSIDZ W7} ofEgA B ROE KA MEY X

- BhlE - Qs

£ wolod &S MABHIL EhE zim @DF’”X EHO| HEREE
MS AHEH, £F - BE - FEE *Bﬁgzm@ K
S XS tER okEoly, #H - mgr R -
- EIS IEEMLEAT L, RS ﬁ%%tbo}ﬂﬂ, I
BEE 27 pig B9 kS B, A2dE makkES
=, 1:&1 154 Aol CiksA 2851 UoH, ol vig
A8H AT 279 Sk KB ParaquatZ FEHAIT] HR
9] B Aol um_ ggk, ﬁl‘u HeRKECl EHUOE 018
BRSO Mgl nixlE @8 FUY ek BT ABEE
9 g0l Uist 4EH J77t BaHc
71BA FAIS Qe B E L IgE7} Boislel R
e semA el RFEFQ otz akBol Qi st shatuy A9}
AESHET, QAR BAS 7| BAE FoS FEME
o SlaiA BrEElE 71T T UYHEY] @54 ABOE )
T AWM ES gl e 59 Eu, FHA T HeRn]
HZO &7}, B&0] TEECP. Al vy 715 @52 Th2
2T 70} ST, AN E, 18] T BB E7} 7| Tl RAk)
= Exo] Qui. QEE7)H dAER 718A HE QA
Bzl 71BA HE AHAS v T3NS wﬂ AAERN 7B
A HE AHAIA AR, AN ZE0] BRI S71EUC
7 ol ZE B, 389, FEud) F8 Exsks ek vl
TR ZO 1)1, FHuls} RA1S AR ZX o] ol Bushks AA
NY UM ZE TRE 5 ok HUE iR EE 7 EE T
o] Byl QOm, Fildklol gEke niRck Buky b)
A ZEofl A= TheRS 4] 84 E X (cytokines) S &
UHE7) ¥k £7)of BT £ SHslEEA i Al

z=7
SE0] ZA] 2B, 55 95 FUB BELo) Y A

E,

s}

Q,FE_%H{

FEHEZQ] tumor necrosis factor-alpha (TNF-a), interleukin
(IL)-4, TL-6 & IL-89] =TI 718A] H4 §¥K}Oﬂ/\‘1 F94 A
A=A u}a}»h”)r”) TNF-o= £7] £48 Fastl ¥389 582
& HAIRIAIE Ledx] QUCFY. TNF-ae E2hia) H]:t«] xH 32
ARIA} (adhesion molecule)QJ EizecRes _‘,:_6]-01 wE1E ds
HAZ oA St XS T S

Ql(chemokine)& 97 5lM, HEE WETE %“Q}Mﬂ 1!
dee %‘70]53 O}T’/} L6 g5 BI80] dojues S 84
zgd

TNF-aof] AoH a2 EH]E EEHTA 2, “OOW:t, ur g
A8 T cell SolA AHBT. TNF-a9} IL-69] 22 DAL
A} nuclear factorkB (NFkB)ol &4 Q&EHo|p*, g
NF-kBE olZkglo]n] Rel A (p65) & NF-kB1 (p50) = NF-kB2
(p52)F P Yc¥™™. NFxB= 23 SHALY promoter £

o ERI5= DNAo| 2A5l0] TNF-a¢} IL-65 EEHs 54
HESHERC MAE MAlsH=n] BB, o] Qo) T NF-
KBE I3 @¥Zo] " TSt fFAE 28k MEZadE
FE (IL-1, IL8, G-CSF L GM-CSF), oif] AMEFHARIALE
(intracellular adhesion molecule, endothelial leukocyte
adhesion molecule-1, vascular cell adhesion molecule-1 &),

MHC $HXAIe} olf] §4E (nitric oxide synthase, cyclo-
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QX
DH}E
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oxygenase, superoxide dismutase o]
A2318737} PMA= B EE
o]t}. 245 ionophore@] A23187&
7= E4E AlzJ gs9 571
BEEIE BT AsEe
kinase Cofl Z1E A &5H= &
AlA TS Alzg g 24
A HekKES UET
7187 Ase Agd vk &
SFRE0] @5 MESE &
Hol 2 dFoME mefRkEd 4 BJ/P ﬁ@ﬁm A
Skd AR HITWHEZFO! HMC-1 HMEE PMAR} calcium
ionophore A23187% A=6le] BHlTlE €54 AlZE8YEZ
et e kB 20E 48
SHE YotRy] flol MTT EME2E &
£ KE U502 HMC1 MZol =
HekkRg 458 MEEGED Bl &2 £ YotE7]
30 PMAS} A23187% A= HMC-1 ﬂ;‘f;Oﬂ ELISA 2PH& A}
g3l TNF-a9} IL-69] BHHE ZHIE mekxEeS A
Mgt & olg A=Al &g TNF-a&t IL-69] Bl &8¢
2 EEEKB 55 JERCE dAEE AE EelsiA
SHAITH [\ /Eel AEU 49 558 REsAHV PKC—J
2HE dHskeE 2Tt e THedE WiAE & gU7] &
ZAt o] B2l thet T2 Ag @7 BAEJ 236kt Hek
KBL RElA| 7ol e MEZEEEZS A delMes A=
1A17E, 4412 A gk kB AelTolA TNF-a 2UlE A5k
2 Foig & AT 18U Al F BERAE ATl
=0t Q] ROl E v & GUrt

N=
= E

PMAS} A231870+2 X
AEELEE A7 ?ffgom 2)5}d NFkBO) Thzl

)k
2431171
Az ZE9 & 7tA
Heh 25 2hy 2%17:1 Al
Heloltl, PMAE protein
TR ZA] B ZE 2435}
| 3k
Halo IL} 718A HA &

QJJ_ %D} Oloﬂ ARz

O

fl

l‘lr

==

ﬂl'ﬂl _Igi
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T

2]
=
g 21

XL

=

|
=

O 0%

ZHoInaL, L 40 8

8= HE}LHX %2

QAT
=A =

ZE

N

T

l

WS Western blottmg-— oMo SIS ul, HERKES Al
Z3 W9 NF«BY &dg dxgte BE5I5tt old 4=
AMHOT UHEZIY HA B9 Bl FTHEQ MK
o] HIAIZW HARIAIR NFxBY] 28 &g Edle JEFU=EE
Ql TNF-a9} IL-69] EH|E Moo= 8 SUE Ve S
Quigict. HIVHA| 7} HaloA @EEeE /RAIGHL FAIGH=H

589} HE ‘%
Ol AlE
%1—01] 2 dolA

AzayERsel

= IL4, IL-5, IL-6 & TNF-09] 33} 2H|910]
£9] 2] NF-kBoll ool 2= 7]
OIS kB BIRHIE iy H5Y

u] B! NFKB 28 e BaRAER 9
b EQ3 2A AL 8 ACF ARErh

[els
2Z1 &

=

L

|

AR 2 dFol4 HekkEd g guE #2401
st 23 tsd T2 288 4tk

{EERIES HMC1 Al ZollA Al =4 glgo] E01gir)
HERE KBS HMC-1 AlZolA PMAS} A2318782 A}Zol 98

TNF-a8} IL-68] 8HIE 5% J&EFH O FE JxAIZcE HMC-1 Al

Al
=

rr

HEM

Hoo

SINRTE WA maRKERS AlZ

HEEEEE 2] AA &

HaMIE AZlZolM s
o A me
Ut

ZoA] PMAQ} AIS7TE X1F H
TNF-a £8]7} A= RAg gl +
W kB RElTolAle TNF-a 21] AA1ZH8 S HolA|

SBAES HIEHIEW BARIRI! NFKBY WHe ZEsl]
OIF ATBYBAESY 2UIE AR

ol ARHe WRMAEO] HIB oI H5Y MEBEE
A 2018 INBE UPHOT FH 02 Y B U S
8ol R85 B8 & US HOZ AIEELH

FaEd
1 sizle Uet BE9Ias : selaunet], A8 TNED
e, pp. 1258-1264, 1997.

2 METhstn ATASIE | KSR, A8, AMgstnaE,

pp. 167-173, 1988.
- bigsE—BRERLER - HRARAEE, b, ARELLR, pp.
1148-1151, 1981.
- A TehSt ARSI
T3+l pp. 178-189, 536, 2002.
- {IRE, G8E - RIE AERRHA Me JdY, ppl042-
1043, 1991.
. BFER R HEWE, A2, QIS pp. 749-750, 2001.
BN - REBREARE, AE, ATAL p. 641, 1993
- REFE - SREGEEDR AE SEAL po 226, 1991
. S : H2MKEC] ParaquatE ZHHEAIZ] AR KiAKE
of MR ¥ LSTHUAISHR =T, 1986.
O - e KBC] IRECE T AR MiEg] 71X
= B8 SIuMAERIEE, 1997.
FHE  BH2RKBED ABRMES ekl Mot HERE
%, RIS =, 1991
ZWAE - BEEY EHME KAESE SRETYE SR
R, ABHHAISRI ==, 2003,
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