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Suppressive Effect of SaengRyoSaMulTang on Activated RBL-2H3 Mast Cells

Son Mi Ju, Han Jae Kyung, Kim Yun Hee

Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives

SaengRyoSaMulTang is a herbal formula in Oriental Medicine, known anti-allergens. However, its mechanism
and cellular targets have not been found yet. Thus the study has developed to investigate the suppressive effect
of SaengRyoSaMulTang.

Methods

In the study, cellular viability, IL-4, IL-13 mRNA expression, IL-4, IL-13 production, manifestations of
GATA-1, GATA-2, NF-AT1, NF-AT2, AP-1 and NF-kB p65 transcription factors were examined by
Real-Time PCR, ELISA analysis and western blotting.

Results

As a result of treating with SzengRyoSaMulTang extract(SRSMT), the study has shown that the amount of Th2
cytokines, which include PI induced IL-4 and IL-13, plays a significant role in suppressing effect. RBL-2H3
mast cells significantly suppressed the Pl-induced Th2 cytokine production including IL-4 and IL-13 in a dose
dependent manner. Pl-induced IL-4 and IL-13 production was significantly suppressed by SRSMT intervention.
Western blot analysis of transcription factors involving IL-4 and IL-13 expression also revealed a prominent
decreases of mast cell's specific transcription factors including GATA-1, GATA-2, NF-AT2, c-Jun and c-Fos, but
NF-kB p65.

Conclusions
The study suggests that the anti-allergenic activities of SRSMT may regulate the transcription factors
GATA-1, GATA-2, NF-AT2, c-Jun and c-Fos inhibiting Th2 cytokines IL-4 and IL-13 in mast cells.
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Minimal essential medium(MEM), Fetal bovine se-
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rum(FBS), Trypsin-EDTA, Antibiotics(penicillin, strepto-
Gibco-BRL (US.A) AES AMESHT
Dulbecco's Phosphate Buffered Saline(D-PBS), Dulbecco's
Modified Eagle's Medium(DMEM), Collagenase A, DNase

. L
mycin)—

type I, Phorbol 12-myristate 13-acetate(PMA), Ionomycin,
Phenylmethylsulfonyl fluoride(PMSF), Diethyl pyrocar-
bonate(DEPC), Chloroform, Isopropanol, Ethanol, Nonidet
P-40, RPMI-1640 H]), Ethidium bromide(EtBr),
Polyacrylamide, magnesium chloride(MgCly)= SigmaA}
(USA) AlFS AHE3FATE Trizol& AmbionAl (U.S.A.)
A|#-&, EZ-Cytox kitx= Daeil Lab. co. (Korea) A|&E,
Deoxynucleoside triphosphate(dNTP):= TaKaRaA} (Japan)
A8, Moloey Murine Leukemia Virus Reverse
Transcriptase(M-MLV RT)2} RNase inhibitor= Promega
Ab(US.A) AFE AHE3F9 AL, RNAzol = Tel-TestAd
(US.A) AEEL, primary antibody(NF-AT1, NF-AT2,
c-Jun, c-Fos, p-c-Jun, GATA-1, GATA-2, NF-kB p65)—
Santa-CruzA} (California, US.A) A|EE ARESIYTH
ECL-Hybond film< Amersham A} (US.A) A& A&
3}, SYBR master mixi= Applied BiosystemsA}
(US.A) AFe AH8-3H S1, IL-4 ELISA kit= BD bi-
oscienceAl (U.S.A.) A &<, IL-13 ELISA kit+ Biosource
A USA) AlFE ARSI T 9] e 5F 2
UFE AgaeTh

@ 7171

s deFZ27)(0%, DWT-1800T, Korea), 719t
S| (Rotary  vacuum  evaporator, BUCHI B-480,
Switzerland), 52 7 Z7|(freeze dryer, EYELA FDU-540,
Japan), CO, HJ%F7]|(Forma scientific Co., U.S.A.), YA &
2]7](3+4 78}, Korea), plate shaker(Lab-Line, U.S.A.),
spectrophotometer (Shimazue, Japan), Bio-freezer(Sanyo,
Japan), Quantitative Real-Time PCR (Applied Biosystems,
U.S.A.), ELISA leader (Molecular Devices, US.A.) 5& A}
&3ttt

2) Az g 2 o2 £

) Az W

B Ao A1&E RBL2H3 Al L& A L3728
(Seoul, Korea)ol| A w5} ™ minimal essential me-
dium (MEM)®]] 15% fetal bovine serum (FBS)3} penicillin
100 U/md, streptomycin 100 pg/mé= A7}ske] 37°C, 5%
COlA skl
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Table 1. Composition of SaengRyoSaMulTang

g 4 4 % 4 i)
H:‘i’@,% Rebmanniae Radix Crudus 4
IRy Puaeoniae Radix Rubra 4
=1 E’rﬁ Angelicae Gigantis Radix 2
= Cnidii Rhizoma 2
By Ja Saposhnikoviae Radix 2
WO Scutellariae Radix 2
f ) Menthae Herba 2

IR Cicadidae Periostracum L5

Total amount 19.5
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1) NZ B4 &4
(1) Human Fibroblast cells(hFCs) Hl| %
Human Fibroblast cells(hFCs)= ZH)stn F<4&H 9
01] A Ao} cool D-PBSE 3 3] AlH3 & 2o x7}
° 2 HA3F th2, conical tube (15 mf)l €S 1,400 rpm
oA 5 EZF YAEE)E, tubed] DMEM {containing
collagenase A (5 mg/m)$} DNase type (0.15 mg/mf), anti-
biotics (penicillin 10* U/mé, streptomycin 10 mg/mf, ampho-
tericin B 25 pg/m)}S ¥l 37°C CO, Hl7|ol A 2 A
ZF 5o+ wFsld A, 0.5% trypsin-0.2% EDTAE 3 7}3k
T30 23 AlE skt MY = s
ALPBOE 1,500 pmoll A oF 2 3] YAEYZ F
DMEM-10% FBSY]| 2 ¢ &2t vjdsiaict. 2 4 $
0.5% trypsin-0.2% EDTAZ hFCHZE ET|5}q
DMEM-5% FBS Hj %ol 10° cells/ml FEZ 23] 96
well plated] 35T

(2) ME ZA(cytotoxicity) =4

AZEA 242 EZ-Cytox assay™]'S <7 W
3le] Ao AFREATE hECs A= 37T, 5% CO,
W7ol A 1 Azt Wi et 5 SRSMT (% 55 1 pg
mé, 10 pgml, 50 pg/ml, 100 pg/mé, 200 pg/ml)yS 48 A7k
9 A, Wl 5 6 AIZF Aol EZ-Cyrox &
N 10 pl® 2 wellel] 7¥ste] A T8 A7EA v st

At o] plateE plate shakero| A 3.5 speed@ 5 £t
shaking@} 1l ELISA LEADER 450 nmol|l 4 455 24

st

2) Real-time PCR
RBL-2H3 M| ZE 6-well plated] 2.5x10°/mlE 2 mA
BT 24 A7 B N ThE TR 2L 4
ATENDOZ  AFESEH o, PMA (50 ng/md)e}
Tonomycin (0.5 pM) T+ 2 =3 & o) Z7(PI-CT)
O 2 A3 vl & Cycosporin A(®]3} CsA, 10
1gm)2} SRSMT(S0 pg/mé, 100 pugm®) O 2 T8l 1
AIZE Zo PMA (50 ng/ml)%} Ionomycin 0.5 MO 2
A% H 6 AT Fol AEE Qo] A% PRz
(PI-CsA) 3} f-—lfﬁ.iL(PI-SRSMT) © g AT wiYF &
/‘ﬂﬁoﬂ TrizolS 1 ml¥ 1L eptubed] B& & FEZZXEE
< 100 pl BATE 5ol 17 &

5o 31 13,000 rpm

OS2 15 & ¢ AR YT Fo] BElHH ep-
tubed)] AENS &4 B, THOR o|AZEHLS

gol d5ol 10 & A= FAT7} 13,000 rpm .2 15
T 5¢ AR stk A5 HEal 80% g
S AHSI 13,000 pmOE 10 2 FQF A E

&ttt %%@1% Hd3 AAstL FHAE W7
a1} C water 2. cell®] 9Fol] whe} 20~30 i Eo]
HHoH -?d/;:,—E.—E] 7|12 HE Told 75TE fdd A



RBL-2H3 H|PtMZO| Y327

Table 2. Primer Sequence for Real-time PCR Analysis

gE Hsol olxl=
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Target gene Primer Sequences
IL-4 Forward 5'-GGATGTAACGACAGCCCICT-3'
Reverse 5'-GTGTTCCTTGTTGCCGTAAG-3'
IL-13 Forward 5'-CAGTTGCAATGCCATCCACA-3'
Reverse 5'-AGCCACATCCGAGGCCTTT-3'
[B-actin Forward 5'-AGCAGATGTGGATCAGCAAG-3'
Reverse 5'-AACAGTCCGCCTAGAAGCAT-3
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At AHE RNAS JF3I oA E BB e
cDNA cocktaill] &gt & AAbsA HaL 37 Cell A
L AIZE B £ 95 CR d97 A7)k Ao 5 &

% FAAE o2 £AM DNAS AT
IL-4, IL-13, B-actin primerE A4 FE& 7217 3]s}
o] W31 SYBR Green¥ cDNAE €& 3 Real-time PCR
£ 95T 3 & A F95C 15 %, 60C 15 %, 72T
20 22 40 3] AYA| AT

3) ELISA &4

RBL-2H3 A|ZE 48-well plate®] 4x10°/mlE 250 pl
A B 24 ARE B WSS o FAEE 7
AATNDOE AHEEA oM, PMA (50 ng/ml)%}
Tonomycin (0.5 uM) TFO.2 A=3F & T ZFPI-CT)
o7 AFREYTE WY T CsA0 pg/m)ESF SRSMT(50
ug/ml, 100 pg/ml, 200 pug/mh)O.Z 2+ wellol] A&}
1 AlZF 39 PMA (50 ng/m)$} Tonomycin (0.5 pM)S. 2
AS3 F 24 AZE Fof] AFAS dol A7t Fux
T(PI-CsA) 7 A EF(PI-SRSMT) S & AR&-3F 51Tt

Rat IL-4, IL-13 ELISA kit2 AM-8ke] A)2Abe] 2|4
o] wie} B antibodyE microwelldl] 100 w2 EF3}F
1 4TCoAA 16 AZF Tk ZF well S wash buffer 2 A
A3} assay diluentS 200 0% YWolA 1 A7 B¢
well& 2H2 & Ao A wjFaitt. 2EFS B4st

20 " 343k & microplateE A28}l Z}

HE 100 p® EATE 2 AT B9 well
Al 20| A vl A5 A T microplateE A & &4

working detectorS THEOJ A Z} welle]] 100 & ¥
2 1A% ESE wellg B F Aol Mekaach
MicroplateZ- Al| 28} 11 substrate solutionS TS0 A Z+
welloll 100 0% YL 30 & FRF o) F& oA A2l
2 ]kt T Stop solutiong Zt wellol] 50 0% ¥l
5 450 mZ =4
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4) Western blot

RBL-2H3 A|ZZ 100x20 mn platedl] 4x10°/m¢E 10
me¥ B8R 24 AR FoF MR O FA R 2
& AATNDOZ AEEIL, PMA (50 ng/md)9}
TIonomycin (0.5 pM) T+ 2 =3 & o) Z7(PI-CT)
o2 AFREFHTE Bl 3 GA0 pg/ml)} SRSMT(10
ug/ml, 100 pg/m) Q.2 sk 1 A7k 3ol PMA (50
ng/m)$} Tonomycin (0.5 UM)S.Z A=3F 5 6 A|IZF &
o] cool PBSZ M| &3t & scraper® MEE A1 Y4HE
glste] NS Wl F 47 FHUHEIEPLCAF
YT (PISRSMT) 0.2 AH&-3F3I T

1) whole cell lysate : Lysis buffer (RIPA buffer 98 «f

+ protease inhibitor cocktail lysis solution (100x) 1
10 4+ PMSF (100 mM) 1 zf) 100 02 LEolA
15~20 &3¢ vkt & AFEds AT

2) nuclear extract lysate : Nuclear extract kitS AR&-3}

o] Hypotonic bufferE ¥l ASA 15 £31 1)
sl & JAEF S FE=d (cytoplasmic frac-
tion)& E3tT}.

FEO Yolgl= 3ol complete lysis bufferS
Z2 % dEolA g ¥ LAdEYs
(nuclear fraction)S AITh A& iz & BCA ©
A o 7 A3 th 10% SDS-PAGE gel& T+
A running bufferS -2 ¥ 20 £ 5<F pre-running A 7]

I 1 Atojol] THHlA S loading bufferZ 3]435t1 £+
2ol 5 2 F9 BoJA Wulo] 1me) AL FIFY
T Gelo] 3 A NIZHe w93 F HA o] B
MAE YAl I v I AES Yol 120 VE WiE
ok o Wd gels F7]0 A A2 20 & 5<F trans-
fer bufferol|] B7F =31, 1 AFo|o] membraneg gel®] =
719 A AE 3L transfer bufferdl]l 78] 24 T}
Transfer buffer2 715 2|$1 EAYR A A 4SS
Yo &5 150 VE 1 A7 30 & 59 membrane O Z 0]
ZA AT Membraneg 7)o @A A=231 5% skin
milk (TBS/T buffe= 1 A|ZF 52t blocking 3] 531t}
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Fig. 1. Cytotoxic effects of SRSMT on human fibroblast
cells (hFCs)

hFCs were pretreated with various concentration SRSMT. The results
are expressed the meantS.E. (N=0). Statistically significant value
compared with control group data by T-test.

Primary antibody (GATA-1, GATA-2, NF-AT1, NF-AT?2,
c-Fos, c-Jun, p-c-Jun, NF-kB p65, B-actin)Z 4Co|A] 3}
FE ¥-SAF) AL Y secondary antibodyE 1 A|ZF
e A2 A H-gAZTE &4 ol| A ECL Detection &
g Agstel Dol §713 BAEOlo] 27 WA

IANA A=A

3. A XN
Zr A¥at A3} 22 unpaired Student's T-test A 3
& AHESt A ARSI, P<0.05 ©]3ke

FEAA Fo4 AL AAsAT

1. NZE =4

SRSMTE] MZ5AE 4% 27, 1 pgmloll A 200
pgmi7HA e BE FEoA MEFAo] A YEA
2 I THFig. 1).

2. Real-time PCR analysis

SRSMTO]| H|TEA| L) A 114, IL-13 mRNA 242} &
ol mA& Y #F7] 95k, RBL-2H3 A3
GA9} The 559 SRSMTS 42| 3+ $ PMA-lonomycin
(©]3} Ppo2 A=k H 6 A7 3 Redl-time PCRE mRNA
A HEe FAsATH

1) IL-4 mRNA Az #d
IL-4 mRNA 32} Ed-E a2 0.22340.026°]
R, WEFS 1.053£0.053 0.2 Aol Hlske] of

WL -4 mBNA exprassion lavel
OIL-13 mRNA sxpressionlaval
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Fig. 2. Suppressive effects of SRSMT on IL-4 and IL-13
mRNA expression

RBL-2H3 cells were pretreated with GsA (10 wg/ml) or SRSMT (50,
100 wug/ml) for 1 hour, and then stimulated with PI for 6 hours. The
expression of IL-4 and IL-13 mRNA was analyzed by real-time PCR.
The amount of SYBR Green was measured at the end of each cycle.
The cycle number at which the emission intensity of the sample rises
above the baseline is referred as to the RQ (relative quantitative) and
is proportional to the target concentration. Values are expressed as
means*S.E. from two-independent experiments(¥* p<0.01, *¥*
p<0.001).

47 W} A= A4 EE S7PF Uttt Atz

2 0.29740.0522 iz HI3te oF 35 v AE
o4 Alp<0.001) AABHAT. A2 IL-4 mRNA
Az B 100 pgmlo) A= 0.615£0.1000.2 thz
7ol Blste] of 1.7 v A% oA UA(p<0.01) A
390, 50 pgmlolAE 0.824+0.046 0.8 T 2T
Hlgke] ofF 13 ¥ A= 7oA AA(p<0.001) HA8+3
ThFig. 2).

2) IL-13 mRNA

IL-13 mRNA 22 23S 4TS 0.259+0.011
o], &L 0.989+0.011% Aol H|3te] oF
38 Wi AE AR I Z7PF UEie T FEdET
£ 0.221£0.073 2.2 279 HIste] ¢F 45 0] A=
o4 Ap<0.001) AAEAT. AP IL-13
mRNA F32F &&-L 100 pg/mlo A= 0.652+0.104F
tjz7ol Hiske] oF 1.5 v A% Fo4 AA(p<0.01)
AA5FH 2™, 50 ugml A= 0.776£0.0260.F F 1.3
Hl A= 794 AAp<0.001) A8k THEFig. 2).
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3. ELISA analysis

SRSMTO] HIBRA| Lo A L4, IL-13 Ao w]2]=
Qe BEs}y] 9)8ted, RBL-2H3 Aol CsAS} Th
3 =5 0] SRSMTS A 2|3t & pIe A28 5 24 A7)
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Fig. 3. Suppressive effects of SRSMT on IL—4 production

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or SRSMT (50,
100, 200 wg/ml) for 1 hour, and then stimulated with PI for 24 hours.
IL4 levels were measured by ELISA. Values are expressed as means+S.E.
from two-independent experiments(*** p<0.001).

S ELISAE IL-49} IL-13 AAERS ZA3 T

1) IL-4 99 d A4

L4 BAFFS B IL4 A4ko] 18 glla, o
2T 3192.21+26.46 (pg/mh) o2 Aol vl3l F7}
3ATE A RTS 3.68+0.18 (pg/m)E 2T H]
ako] oF 867 vl A= F94 UA(p<0.001) 2AISHSA
o AYPTY L4 ASFES 200 pgmlAAM=
1177.41+36.68 (pg/m) . &2 ) 2o v|&ke] oF 2.7 ul|
AT FYA4 JAp<0.001) AASFHIL, 100 pg/mlol A
£ 1674.76£19.98 (pg/ml)o.2 T Z7-ol Hlake] oF 1.9
1 A= 7oA AIp<0.001) AAIBFHR T, 50 pg/ml
of| A= 2352.40426.98 (pg/m) .2 thZTtol Hl5ke] oF
136 vl A= o4 AA(p<0.001) A5k THFig. 3).

2) IL—-13 ¢ty

IL-13 AYAHEEe AL 28.0143.07 (pg/md)o] AL,
T2 462.5548.43 (pg/mO= Aol wlske] of
165 ¥ A= Z718l9 . A ETL 32.58+11.39
(pg/mhE ol Hlske] oF 142 v} & FoA 9l
Alp<0.001) AAISFAT AP IL-13 BAHFL 200
pg/mlol A= 392.08+31.48 (pg/m) S Z ThZTol H]s}
of oF 118 ¥ A% FYA IA(p<0.05) HAEFA L,
100 pg/ml¥ 50 pgml FEoAE 242 548.15+26.48
(pg/mh)F} 484.92£14.15 (pg/m)= 23} o]/} Y
ERLEA] 9F b THFig. 4).
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Fig. 4. Suppressive effects of SRSMT on IL—13 production

RBL-2H3 cells were pretreated with GsA (10 wg/ml) or SRSMT (50,
100, 200 wg/ml) for 1 hour, and then stimulated with PI for 24 hours.
IL-13 levels were measured by ELISA. Values are expressed as means+S.E.
from two-independent experiments (* p<0.05, ** p<0.01, ***
p<0.001).
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Fig. 5. Effect of SRSMT on GATA-1 and GATA-2 signal
events in RBL—2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or SRSMT (10,
100 wg/ml) for 1 hour, and then stimulated with PI for 6 hours. After
adding lysis buffer, one part of the lysates was subjected to western
blot with GATA proteins. Another part of the lysates was directly
subjected to SDS-PAGE and immunoblotting with the indicated
antibodies. The levels of GATA proteins were selected as the positive
controls for Anti-GATA-1 and Anti-GATA-2, respectively.

4, Western blot analysis

SRSMT©] H|ThA| Lo A GATA-13 GATA-2, NF-AT1
7} NF-AT2, c-Jun, c-Fos & p-c-Jun, NF-kB p65 & o
nx|= 93RS B2517) 9)5he], RBL2H3 Aol CGASH
T w59 SRSMTS Agd & PIEZ A58 H 6
|7t & western blot &2 GATA-13} GATA-2, NF-AT13}
NF-AT2, c-Jun, c-Fos ¥ p-c-Jun, NF-kB p65¢] a2
& st

>~

ruE,

1) GATA-1, GATA-2 A& A
GATA-17 GATA-2 T2 & Aol Hsto]
thzoll A PA A Z7}59 (Fig. 5, GATA-13
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Fig. 6. Effect of SRSMT on NF—AT signal events in
RBL-2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or SRSMT (10,
100 wg/ml) for 1 hour, and then stimulated with PI for 6 hours. After
adding lysis buffer, one part of the lysates was subjected to western
blot with NF-AT proteins. Another part of the lysates was directly
subjected to SDS-PAGE and immunoblotting with the indicated
antibodies. The levels of NF-AT proteins were selected as the positive
controls for Anti-NF-AT1 and Anti-NF-AT2, respectively.

GATA-2, lane 2), AN 2T 2ol vkl A3}
A A AT Fig. S, GATA-17} GATA-2, lane 3). 18|31
AF T GATA-17} GATA-2 Tl d W o ozt
H&k 10 pgma} 100 pgml EENA FETH]ol whet
Tl S At (Fig. 5, GATA-17} GATA-2,
lane 4-5).

2) NF-AT Al3de 714

NF-AT1 Sl 22 Aol vt o 2o
A AR Z718FH AL (Fig. 6, NF-ATI, lane 2), %A
27 tz27ol Histe] A sHA A=A (Fig.
6, NF-AT1, lane 3). NF-AT2 Tl d wbg] e Aakto
Hlate] tf 2ol A oFzE F78klal (Fig. 6, NF-AT2,
lane 2), FANZTL hZTo Hst AA=HUT
(Fig. 6, NF-AT13} NF-AT2, lane 3). 181 A&
NE-AT2 ©h 2 2812 100 pg/mloll A )zt v}
of gl WS o)A &It (Fig. 6, NF-AT2, lane 5).
I8y AT NE-ATI ©ild W8 10 pe/mis
100 pgml sl Atz vlste zto)7t YehdA]
&9kt} (Fig. 6, NF-AT1, lane 4-5).

3) AP-1 A3 AY 7]d

c-Jun, c-Fos & p-c-Jun®] T2 WL gz 9
FeETS Aol Histe] ETHE to|7h YRt
A 9k I(Fig. 7, c-Jun, c-Fos & p-c-Jun, lane 2-3), A&
T2 c-Jun, c-Fos T2 B2 100 pg/ml FE4 O
Z7to] Hlste] @A S AR (Fig. 7, ¢Jun
g c-Fos, lane 5). T AT pc-Jun THE Y

CsA (ng/'ml) - - 10 - -
SRSMT (ug/ml) - - - 10 100
Pl - + * + *

Fig. 7. Effect of SRSMT on AP-1 proteins in RBL-2H3
cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or SRSMT (10,
100 wg/ml) for 1 hour, and then stimulated with PI for 6 hours. After
adding lysis buffer, one part of the lysates was subjected to western
blot with AP-1 proteins. Another part of the lysates was directly
subjected to SDS-PAGE and immunoblotting with the indicated
antibodies. The levels of AP-1 proteins were selected as the positive
controls for anti-c-Jun, anti-c-Fos and anti-phospho-c-Jun, respectively.

CsA (ug/ml) - - 10 - -
SRSMT (ug'ml) - - - 10 100
Pl
NF-kB p85

I
+
+
+
+

B-actin

Fig. 8. Effect of SRSMT on NF—x B p65 signal events
in RBL-2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 ug/ml) or SRSMT (10,
100 wg/ml) for 1 hour, and then stimulated with PI for 6 hours. After
adding lysis buffer, one part of the lysates was subjected to western
blot with NF-kB p65 protein. Another part of the lysates was directly
subjected to SDS-PAGE and immunoblotting with the indicated
antibodies. The levels of NF-kB p65 proteins were selected as the
positive controls for Anti-NF-kB p65, respectively.

2 10 pgml¥} 100 pgml =X thzTtol vake] 2}
o7} Uehtd }th (Fig. 7, p-c-Jun, lane 4-5).

4) NF-¢ B p65 A3 A 7|4

NF-kB p65 @i wdd-e Aol vlste] iz
o| A AA3A =715 (Fig. 8, NF-kB p65, lane 2),
AU ETS tfz2o Hlste] XA A H ATk
(Fig. 8, NF-kB p65, lane 3). 12|31 A&7 NF-xB
p65> TE WE-2 ozt Hste] 10 pgml =
A e S A o 100 pe/ml & EolA =
ko] 7F YERA] 94T (Fig. 8, NF-kB p65, lane 4-5).

V. 2 %

ohEw] MRAE F2 Ghoblo) AT 29,



RBL-2H3 H|ZtAM|ZZO| A 27| HF EIS0l OIXI= £HIY5 FE 3

I e
ol rII.
- I

il
mu e ox

/%Jo

k& o
£
>
o>
lo
i
)
ol
ok
=2
g
iz}
v
0?‘#
2 o
=
X

= A oz o Y g
S PAY”, 59 Yo 4oz sl
go 4Qu

37‘1415’401]*1 *‘7‘21 %xﬂi oA Sl

@A ok=y] dRHe] A= FX0 it 2 20
= 9&ef, mgYal of&ef 5o ﬂ%&‘ﬁﬂr 7F &
of theh F3|2elA 5o Eae] 5 o]F1

oLy, BAEE WASE AR Aokl 2 A
CEEEEBREEERELS %—a—m 3 Ler

3 R A5E A 3= 8

o7,

ﬁLJf AA ] o} BN 9FA A8
AgEEeo] Husi 9o

Eq 71 % in vito Ao A= U266B1 A £, RBL-2H3

N Z 3 Raw264.7 N EF, HaCaT M ZF 5& o] &3
28 Agoe] RuFHEd, 2o =Y U266B1 Al

EFE o] B3k MlLE fhilivyol 1gE S AT
e A B3, °“’>_ Raw264.7 M| EFE o]-g-3}
o 49 FEE0] Fits 9 LY 2r] ol Ut
£ A7A%E dEstgon, 72 HaCaT A 255

0]t Wogonin®| 4# =27 AHE YWt E
& RBL-2H3 M ZF-F o]-8-3to] JHiiks el 8 2~E
1 %59} IL4, GM-CSF mRNA 43S JA3th= 4
TR B gl Lal2r]9k BEP cyrokine
Ql TNF-q, [L4E JAZTE A7 A Fo] By
=3l

OEY] uRHE A O sk, Gk, I,
TROE, W, B2, IR, PUER 5o Wl &3t
P EEL, E, M ME R Bo) 9020 A7
= 3789 7ol whEk WAFIE, sl AFIE,
PRis, iR, RV, WAL 5] ks
/\]__g_t:ﬂ_q_zi-ﬂ

RIS PSR - BRTEMT> Vo) 28
Ao = Aoy, B Wi, ISR TA4E
ol A Bt Al Bt 02 WL, ik £hs)

© PR, 5525, i S Blaste], ook Ak
B2 FLA R 1, B2k IrEE mEJER 5
& HiEREREE, B, A, Wl KRB EE

_EL

Fiste] Aol Wit RT7E UFols WUk o
& G B e ARSRE 2Ho= i
# Aolth

557} 245 gholA
A5 2e 4ol Yeht 72, izt

ZeE A HA =

=

ol WRAYe] LRy Foddte] 9
o

Az

j,]
Hl

fu

)

qo = 1 &I} AFHAYLH, olf g A EHkgo
ojm gt 71H < B3l Uehtertel tigk F7140
7b Fastelet AREA

olo] AAte Thoket T/ el fr=d B
HAstA Aol £ wdZ dHA Qe
HITHA| 5 o] &5k Aktutyise]l gel2r] 4% W
9] A HA &= FEFS dolr YTk

olEy mRgL d2r] e YFoz? Uy
27] A%E 7E IgE vzl o SAE FunkS
Al EHlEE sletu A o] AESHA Aol ofs) fd
Hed, g Er] e o) E ghst mizfA e o5 =
719g $7)9H8- 0 2 UEhdth 27|93 HITHA
EIgE iAol 9Jsf BEuls= ZEst miAEd 8
EFR, Ei*ﬂlﬂﬂ D2, FIEZ N Fol 23] Yo
Ue il $Hkg2 JFA R FUbF EA o,
T4 o] 9ol = ThFS cytokineEoll 23l o A
£ @ Ago] Yoy A&HRI Tr|8kgo] frikE
I:]_30-1)

4 <

ﬂ F= AEA Ulol Hgs FHsHA 7HAAL 9
22X F2 AA A3 el SAsEA L
Hhg-of] FojgeP?. o] M| E = IgE-FeeRI W

o] 3 J,]. LHA 3}t 7 A £} cytokine T H-H]

HURE, WY 2o 371 52 Qo

I= 7251 4
27] 93 whyd 9S8 £ T E HAE ZA
0P, gE27) Feol A wE2HE v zE 2

AgtEo] SAE HRkE-o HeshA wh-g-& gdet
= ZNRJIARS} IL-4 F 1113 53 22 Th2 cytokines
THEI o] 52 ¢ 2r] WES s 4TS ¢
ﬁ}” ] EHA o A AALE] = 49} IL-13-2 Al A

Th2 WY W35 S8t IgES] ALks ST R
A B G 27] wEgof Z]ogith Y EE HThA
7} S 149 1-13S 241 & 5= o %a
E'71 S AN AY Gl 27] whgo] v

= &% A 7HsAol Stk

g o A= RBL-2H3 HITHH X E o] 83}



36 CststatAotalstE x|, Vol 25, No.1, April, 2011

&} Real-time PCRI} ELISAZ H|TFH|E oA &)=
IL-49F IL-13-5 23 & F Y=AE B8, west-
ern blot©® GATA-1, GATA-2, NF-AT1, NE-AT2,
c-Fos, c-Jun, p-c-Jun, NF-xB p65 ZARRIALS] W& o
A=A B4 oH, ol& F3l Akutisel Btk
AEoq| A ofH ANEHD 7| WS AT 2N A0
A= o] IL-49} IL-139] FE-E JA=AE P4
o7 FHs Rzt syt
¥ AF}E AT EY, hFCs
NEZAE SAT 43, =Be
Aol JertA skt (Fig. D).

RBL-2H3 A3l CsA9} ThFSE 559 SRSMT-S A
3t & PIE A3 & Real-time PCRE mRNA 3
b dhel-S BA43 A} SRSMTO] IL-49} IL-13 mRNA
FAA WS 2o vlste] o4 A A8
J(Fig. 2), ELISAZ L4, [L-13 Thd AAeEs =435
A} 148} 1L-13 S A4S 2ol Hlske]
o A JAsAT (Fig. 3-4).

ol &Y E7] kol glojA SRSMTo] H|WHA| 7}
ot 14, IL-139] A4S AASt Th2 ES §E
S Ao EN dE2r] dF WS ERHoR
Aty & 4 9ok

Fig. 39 Ao A A2 14 A4to] A3 Gl
=8, ol& IL47} IL-133 28] g 27] 939 27]
of WE3E= cyrokine O EA] AF o7 A3} 2] ¢
£ AgdlME fAA Lde) A HA 7] wjE”o
& F390.

CAT ZFYEF T AEY 2sHdg
dhe WA A ZAY NF-AT 21548 71
317, Fig. 33} Fig. 49] Aol FANEFLE o)
7ol HlEke] IL-4, IL-13 AJ4hS A EHA AAAIA
t], °o]& NF-AT A5HE 7] - o] L4, IL-13] A4k
T8 94Es e e F53 E 5 Utk

st MR 9] cytokine B4 A Zo] fi=
H cytokine f+712+e] FAPA o T} HIRHA 2o A IL-4
oF IL-139] I3 Hdegdom WHEE GATA-L,
GATA-2, PU.13} 22 QIEE F9)of| AFst= HAKI
APV 8 NFATE E3shs o8 AARIA9ke] d5o
o8] ZAAP. FeeR1S WAAE w02 o7 7}
2 ol HE EAe 7oAl o] B53 S SH= NF-AT
8! NF-kB®] 370]¢} c-Jun ofm|i Bk 7]ifoba o}
2 & Fvotof] o3k AP-19] Z/dsto] o] 27
f:ﬂ-ﬂ-m).

Al @F3te] SRSMT]

FEAAM AEFA0|

N oo &

HI DA Z o) A 1L-139] W o] ojg A 2= A+
op2| 742 Brol GH A A FUAT Thre] HARIATF
IL-139] ZERE]o] 2Hg3le] 2HE = 02 IRl
T 9t IL-139] AYARS NF-AT, GATA, AP-12 £
e oy MaRlAsk] el s z=Adg
NE-AT2E GATAS} ¥#E 3l 1-13 AAF 24do 44k
e 7P 83 AARIA LY. GATA-2E 1L-139]
Aste AP-1 AFS = B9 of g} BIRHA| 3|
A IL-13 YL ST

SRSMT©| H]FFA|E A GATA-13} GATA-29] 3
of A= FFS FEAS] Y3k western blor o2
GATA-13} GATA-2 @4 IS ZAHT 23,
SRSMT©| GATA-17} GATA-2 Tl d &8 & #4517
AASIHA T (Fig. 5, GATA-13} GATA-2, lane 4-5).

AARIZL NF-AT-S HIZ A3 el A ¢l4kstd 3
& Az EAjstH g T8 A=l oA
aod HTY G 5529 271 calcineurin®] 4
slElo] NF-ATS ERl4bslE dozit. gelitsls
NE-ATS 3 |2 o]5ate] At T Ao IL-2
promoter®l| 2| E}= antigen receptor response element
of Ao gN AN ESNA AYRHSY] =}
ZHo) A o cytokine FAAKIL-3, IL-4, IL-5,
GM-CSF, TNF-q, IFN-y)9} A 3% HAAHCDA0L, FasL,
IL-2Re)5-2] &) F83 4T Y.

SRSMT©] H]9hA| Zoj| A NF-AT13} NF-AT29] 23
of M= Y-S #A&As7] 95k western blotO 2
NF-AT17} NF-AT2 @4 43S S5 Ao}, A9
9] NF-AT2 T3 o] vzt Hlste] A5
I tHFig. 6, NF-AT2, lane 5).

O] SRSMTO| GATA, NF-AT A&AE 714& =}
Tsled L4, 1139 S AT ZHN dE27)
HE NS 2Este ZoE Alndh

c-Jun¥} c-Fos= AP-1 ©Hild B33 o] FQ 3k 14
YO Z A heterodimer®] HE|ZE AP-1 2% FHE &3
A 243,

SRSMT©] HITFA| Z o)A c-Jun, c-Fos @ p-c-Jun®] T
W o v G FE3I] Y5t western
blot ©. & c-Jun, c-Fos & p-c-Jun®] T2 &8 S =4
sttt 1 A3 SRSMTO| A9 c-Jun Y c-Fos T+
g a2 A5 O} (Fig. 7, c-Jun 2 c-Fos, lane
5), p-c-Jun T WL o 2ol HIEk] 10 pg/me}
100 pg/ml =4 zfol7k YebA] 949kt (Fig. 7,
p-c-Jun, lane 4-5).
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ol21gt A= c-Jun, c-Fos Tl d E-& A 5}
AP-1 ASAY 7|H& Ao aEn de=7] dF wt
= Aot & 4 ok

NF-kBE= W75, 4598, @& WA= &
sl AEzg% —‘:—Oﬂ HoAstes AARIAZA A B
© AZo EAZT NFxBE 724 22 ALRel
family)ol] <3+ Tl heterodimert} &2 homodimer
ez EAsk=t 7P tEA S 2ol psodt p6s9]
heterodimer FEjoITh. 714 dEol| Al 1kBot At
AZA Woll nZAsE el 2 EAsk= NF-kBE Hiol
22 24, W54, TNF-a9} 118 59 9F97N cyto-
kineo| oJsf &4stHY. F, 9JF A=l 93| kB7}
alE A Azl A48t NF-kB7} 3 £02 o]F
Hol o] FAA] kB elemento]] Agste] 1 FHA}
o) AAE ALY ol 42T Fa) WA BA
He EAQ dF5MA EZEEE TNF-q, IL-2, IL-6,
IL-8, lymphotoxin, GM-CSF, 3-IFN, adhesion molecule &
L E oh;}“

SRSMTO] HIFHH| L oj| A NF-kB p659] L& o] w]X]
T s BE3) SH?S‘].O:] western blot .= NF-kB
o A3}, g9 NF-kB p65
Rl S R 8k 10 pg/ml F =004 <
A= A0 100 ﬂg/m Soll A= Apol7h YehA o
St} (Fig. 8, NF-xB p65, lane 4-5).

ol HITHA|Zo A 5ol2 02 10 pgmiol A LEHH
= &% oY 7he, BEe APRY L/E F4Y
W $7149) A7 Bol NFaB A5 25
1AL Fetsts Aol Do Aow AEHT

ol’de] A= w|Fo] Ko} LRpuY-S EstH
HIEhA ol A I EhE 114, 11139 AL A FS
22X A E7] 945 veS Alojsle Zlos ddE,
1 %= GATA-1, GATA-2, NF-AT2, c-Jun, c-Fos A}
o] AL JAIFO M GATA, NE-AT, AP-1 A%
AY 182 Adstel 14, 1139 B JAHE
Acw Aud.
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A 9] L4, IL-13 cyrokine H& Ao A= JaFS
AP o= FHe 47 v 2ok

L ARadissS 424 hFGsoll A 28
go] YEehtA] w-mkﬁ}.

2. "ERHYYY5-S RBL-2H3 BITHA| Eol| A IL-49} IL-13
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