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Anti-allergic Effects of Gagam-YangGyeokSan on RBL-2H3 Mast Cells and
OVA/alum Sensitized Mice

Lee Yun Shil - Han Jae Kyung - Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives

Gagamyanggyeoksan (G-YGS) has been used to suppress allergic reaction, however, the cellular target of G-YGS
and its mode of action remain unclear. The present study was designed to investigate the effect of extracted G-YGS
on the PMA and lonomycin (PI)-induced activation of RBL-2H3.

Methods

For this investigation, We examined IL-4, IL-13 mRNA expression by Real-Time PCR, IL-4, IL-13 production
by ELISA analysis and manifestations of GATA-1, GATA-2, NF-AT1, NF-AT2, AP-1 and NF-xB p65 transcription
factors by western blotting, OVA-specific IgE, IL-4, IL-13 by mouse be sensitive to OVA.

Results

Here we showed that treatment of RBL-2H3 mast cells with G-YGS, suppressed Pl-induced production of Th2 cytokines
including IL-4 and IL-13 in a dose dependent manner. The mRNA expression of IL-4 were completely abolished by G-YGS
at the concentration of 100 wg/ml. Data from a stable cell lines consistently expressing IL-4. And the mRNA expression
of IL-13 were abolished by G-YGS at the 200 wug/ml. But there is no difference between the 50 wg/ml, the 100 wg/ml and
the comparison. Results from the western blot analysis of transcription factors involving IL-4 and IL-13 expression indicated
that it prominently decreased the expression of mast cell specific transcricption factors including GATA-1, GATA-2,
NE-AT2, c-Jun, NF-KkB p65 but not c-Fos. And G-YGS suppressed IgE, IL-4, IL-13 in mouse be sensitive to OVA.

Conclusions
We suggested the anti-allergic activities of G-YGS might be mediated by down-regulation of Th2 cytokines such
as IL-4 and IL-13 through the regulation of transcription factors as GATA-1, GATA-2, NF-AT2, c-Jun, NE-kB p65.

Key words : Gaganyanggyeoksan (W IEHT), RBL-2H3 mast cell, IL-4, TL-13, Th1, Th2, IgE, OVA/alum, Anti-
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I1. Materials and methods

1. M=

) Alek € 717

1) AeF

Minimal essential medium (MEM), Fetal bovine serum
(EBS), Trypsin-EDTA, Antibiotics (penicillin, streptomycin)
T Gibco-BRL (US.A.) AFE AHE-3H3L AL, Dulbecco's
phosphate buffered saline (D-PBS), Dulbecco's modified
eagle's medium (DMEM), Collagenase A, DNase type I,
Phorbol 12-myristate 13-acetate (PMA),
Phenylmethylsulfonyl fluoride (PMSF), Diethyl pyrocar-
bonate (DEPC), Chloroform, Isopropanol, Ethanol, Nonidet
P-40, RPMI-1640 ¥}, Ethidium bromide (EtBr),

Tonomycin,

Polyacrylamide, magnesium chloride (MgCl,), ovalbumin,
aluminium hydroxide (Al(OH)s)¥= Sigma’t (US.A) Al F=
A3 T Trizol & AmbionAt (US.A) A<, EZ-cy-
tox kit Daeil Lab. Co. (Korea) A&, Deoxynucleoside
triphosphate (ANTP)= TaKaRaA} (Japan) A%<, Moloey
murine leukemia virus reverse transcriptase (M-MLV RT)
¢} RNase inhibitore Promega/‘]' (USA) AZS ALE
3913, RNAzol"E Tel-TestAl (US.A.) AIE-L, primary
antibody (NFAT-1, NFAT-2, c-Jun, c-Fos, GATA-1,
GATA-2, NF-kB p65)E Santa-CruzA} (California, U.S.A.)
AES AFESHE Y ECL-hybond filme AmershamA}
USA) A= ARS8
Applied Blosystems/‘]' (USA) A=ZS /\]'%‘5‘]'939-134,
IL-4 ELISA kit= BD bioscienceAt (US.A) AlFZ,
IL-13 ELISA kitt= BiosourceAl (US.A) A &S AHE-3}
%L, OVA-IgE ELISA kitt= ChondrexAl (U.S.A.) A&
= AHESIGI 1 9 A FES 55 B dES AHESt

AT,

SYBR master mixi

@ 7171
W e du527] (U8, DWT-1800T, Korea), 7S}

ZHFA] (Rotary vaccum evaporator, BUCHI B-480,
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Switzerland), &2 7127] (freeze dryer, EYELA FDU-
540, Japan), CO, I ¥7] (Forma scientific Co., U.S.A.),
QAR 7] (3933t Korea), plate shaker (Lab-Line,
U.S.A.), spectrophotometer (Shimazue, Japan), Bio-freezer
(Sanyo, Japan), Quantitative Reverse transcriptase (Applied
Biosystems, U.S.A.), ELISA READER (Molecular Devices,
USA) 5= AH&3H3lTh

+ + 15%, 12417 (light-dark cycle)$]
S A 157 H3AZ & ARl AT

3) A= v 2 = £7

(1) A=

B Ago] A8-% Rat basophilic leukemia cell line
(RBL-2H3) BT ZE S H| LFL3Y (Seoul, Korea)
o A 7438+ 2 ™ minimal essential medium (MEM)©]l
15% fetal bovine serum (FBS)¥} penicillin 100 U/md,
streptomycin 100 pg/ml-= A7Fsted 37 C, 5% CO,0lA
Hj FskaAct.

) D iRR 2=A

B Ao AR i RES <HEEHE >V
o718te] it Ea el A T, A st
o ARSI, & Ao W& £FL gt 20
(Table 1).

Table 1. Composition of Gagam-YangGyeokSan

Korean Name Herb Name Amount
SLINE Forsythiae Frucus 8
R Glycyrrbizae Radix 6
5 B Platycodi Radix 2
o Phyllostachydis Folium 2
te + Gardeniae Fructus 2
BOA Scutellariae Radix 2
F ) Menthae Herba 2

Total amount 24
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1) RBL-2H3 H|gtA| 2

(1) RBL-2H3 A3 v

AF 9] RBL-2H3 HITHA|ZE S=A| Z5-2-3) o A
TFUsIHM o, AlEE 25t DMEM-5% FBS B %
Aol 10° cells/ml FEE BF0] 96 well plated] E53}

At

) ME =4 (cytoroxicity) S

AEZA 2L EZ-Cytox assayH 7S 27
gato] Aol AT RBL-2H3 HIRHA X 37
T, 5% CO, Ml7]o1A 1AZE vl ket & G-YGS (HF
E% 1000 pgml, 500 pgml, 250 pgml, 125 pgml, 62.5
pgml, 31.3 pgml, 15.6 pgmlyS 48A17F Bk X3k
3, vk F8 6AZE Aol Ez-Cytox £ 10 w02 7+
wellell 7}ste] AR F5 A7FA] wi gttt ©] plate
£ plate shaker®lA] 3.5 speed® SEZF shakingd}il
ELISA READER 450 nmol|A] §3=E A3

(3) Reverse transcriptase

RBL-2H3 BITHA| 5 G-well plateoﬂ 2.5%x10° cells/m,
2 2 me¥ B8k 2447 S)F v ke ok FA s
TS AT NpOE 319o™, PMA (50 ng/m)S}
Tonomycin (0.5 MRS 2 A=3E #F& 27 PDOE
Atk ¥l Y 3 Cyclosporin A (013} CsA, 10 ug/ml)S}
G-YGS (50 pug/ml, 100 pg/ml, 200 pug/ml, 400 pug/ml)=
g skl 1A1ZF 3o PMA (50 ng/mﬁ)ﬂ' Ionomycin (0.5
IMOZ A58 5 AR ol MEE dof 77 44
HZz7 (CAT AET (G-YGH)LZE 3t vl &
A Z TrizolS 1 ML eptubedl] ¥ & S2ZEE
£ 100 0 BATE E5ol 178 59 FL 13,000 rpm
o7 158 ¢ AT Sth Fol LYEH ep-
tbed] FTHE &4 HiL, TFOE o|AZEHESS
ol Aol 102 A= FAH7F 13,000 pm 2 158
S AR Stk A HS WPl 80w oEEE
AABE 13,000 rpm o2 108 5+ FAIET] st}
dENE A8 AAstL FHE wriA 2 &
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DEPC waterZ cell®] %ol e} 20~30 ul 2ol 5L
o AEE7IE d& BobA 75 TE H Yzl @717}
GAA ] ST T FAN G0 ' A SR
HE RNAS ATt Ur A= vHEo] & (DNA
cockeail®ll B G AAFNA FaL 37 CollA 1A13E
e T 95 TE dlz A77rgAA ol s& 52t
TFANE E5 o2 74 DNAE FA3AT 14,
IL-13, B-actin primer% 5‘;‘3 FTEE 47} 3|45t ¢
3 SYBR Green?} (DNAE Y2 T Real-Time PCRE
95 C 38 A3 95 T 15%, 60 C 15%, 72 C 20%
2 403 AYPAFAT

O

Table 2. Primer Sequence for Reverse Transcriptase Analysis

Target gene  Primer

Sequences

L4 Forward  5'-GGATGTAACGACAGCCCICTI-3'
Reverse S'-GTGTTCCTTGTTGCCGTAAG-3'

IL-13 Forward 5'-CAGTTGCAATGCCATCCACA-3'
Reverse 5'-AGCCACATCCGAGGCCTTT-3'

B-actin Forward  5'-AGCAGATGTGGATCAGCAAG-3'
Reverse 5'-AACAGTCCGCCTAGAAGCAT-3'

(4) ELISA =%

RBL-2H3 HITHAEE 48-well platedl] 4x10” cells/m{
2250 A B 2447 B3 Bl o F-A g
Sk T2 AT NDS 2, PMA (50 ng/ml)} Tonomycin
0.5 IMTFO.Z 23 #2 2T (PD2ZE st
Bk 3 CsA (10 pg/mh2t G-YGS (50 pg/md, 100 gg/ml,
200 pg/ml, 400 pgmd)OZ 7+ welldl] A 2)3kar 1417k
3o PMA (50 ng/mf)} Tonomycin (0.5 pM)S-Z A}=
& F 2447 T ASAS Aol A7 A RT
(CsAT AFT (G-YGS)LE 33Tt

Rat TL-4, TL-13 ELISA kitE AH&-3}o] A|ZAFS] 2| A|
o W} ZH antibodyE microwell®l 100 % E53}
AL 4 CollM 16413 FAH. 2 well& wash buffer®
M Ask assay diluentE 200 W gl A 1A B9
well & B2 & Ao A vttt BEEFS A3

208 EA3F £ microplates Al 3skar 7t
EFE ASNE 100 w0 2ATh 2417 B9 well
ol A vjjeFslAa Tt microplate S A2 st
31 working detector® FHEOIA 2} welloll 100 p¥ 2
I IARE F9E wells 2 F Ao A st
MicroplateS A28} 3L substrate solutions THEIA] 2t
welloll 100 08 il 304 B¢ o7& FellA A2

2 ] FSFATE. Stop solutions ZF welloll 50 pl¥ HaL

o F
19

lo

ol
>
rlo

microplate spectrophotometeroﬂ A TFFE 450 mE =

Y3,

(5) Western blot

RBL-2H3 HITHZZ 100x20 mn plate®] 4x10’
cells/m(Z 10 mf? EF3F 24417 5 B Fek o
FA88 72 AT NS 23, PMA (50 ng/m)2t
Tonomycin (0.5 MO E A3 72 tIE2F (PDOE
At MY T CsA (10 ugmd)SF G-YGS (50 pg/ml,
100 pgmh) o2 A 2lskal 1417+ Fo] PMA (50 ng/m)
9} TIonomycin (0.5 IM)2.= =23 F A7 390 cool
PBSZ A &3t & scraper® MEE A1 YA EE 3}
dEdE WY & 47 FHAUERT GAH APT

(G-YGS)2.2 39T}

(D whole cell lysate: Lysis buffer (RIPA buffer 980 1/
+ protease inhibitor cocktail lysis solution (100x)
10 z20 + PMSF (100 mM) 10 £0E 1000 0= T
E I whole cell lysateoﬂ 100 W= Arlele 43
ol 15~2083 wjFd F F5de LA
@ nuclear extract lysate: Nuclear extract kitZS AR5}
o] Hypotonic bufferE ¥l A5l A 158 7F bl

&gt & AA4E st A4S (cytoplasmic frac-

[o
ne
32
v
ne
rlo
[EUE
1=
i
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o]
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(nuclear fraction)=
HEf o2 Aslth 10% SDS-PAGE gel S 1t

Al running bufferS A& F 208 &< pre-runningX|
3 71 Abolol] @S Joading buffer2 348t #e
Bl 5% 52 FodA wlEo] el AL Fo|FUTh
Gel® A WA WZEE w91 F WA Thol] T w}
715 92 1 s THE AES Yol 120 VE WE
ot o Uy gel% 3710 BA A= 208 =9 trans-
fer buffero] 7} £, 1 Abo]ol membranes gel®] 2
Z1oll BrAl A2 transfer bufferell V2] B7F FATh.
Transfer buffer2 7}5 #9310 =AYA A $A A&
He F 150 VE 143 302 FQF membrane &2 °]F
AT Membranes 7] RA| AZ3L 5% skin milk
(TBS/T buffen)2 1A%k &<t blocking3ll ATk, Primary
antibody (GATA-1, GATA-2, NFAT-1, NFAT-2, c-Fos,
c-Jun, NE-kB p65)Z 4 CollA 355 WH-A17]aL T

r QN 12
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g secondary antibodyE 1A13F &<t Aol A BE3AIF]

o}, oFA oA ECL detection £H-S AFE3t] 2o &
7)1 @g-glol] @7t A% ’3}5’— w7 fol] IHANA Hx
ANAY. Ao tg =TS (band densities)= YY-1
3} H]23}e] Image-Rab densitometers AH&-3l] &4
B

2) OVA/alumd] Z+zrd AH

(1) OVA-specific IgE &7

A 27| Fuk-s-2 1gkol o8 wifEH G-YGS
7} Thl cytokine IL-12& 538} Th2 cytokine IL-49}
IL-13 JAS= ALE Yelddl mWe}t Th1/Th2 cyto-
kine BEZAS F3Y OVA-specific IgE AAS JA|
& g e AE FEsA AT 6 T8 Balblc
F39 50 pg ovalbuming 200 g AOH); ¥ (o]}
OVA/alum)3}+e] Balb/c (n=5)° 0, 2, 6, 10, 13 T &
FEABEA IgE S 3L, G-YGS 400 mglkg
= 40U FE FRYMA F 53] BFFA st 2
F9} 14 Fo Y F OVA-specific IgES ELISAZ =
gt

) IL4, IL-13 =3

OVA/alume EZFASIL G-YGSS F13 Balb/c
FAANA 13F & 24749 HIAANEE BE5H] 96well
place®l] 1x10” cells/well EF3}3L ovalbumin (°]13} OVA)
£ 10 pgml FEE A} 48 AZF T v AT
ol M IL-49F 1L-139] A HFS ELISAZ =43}

3. 34 w2

7k Ag A3 32 unpaired Student's T-test & 7|
m2 g AFESel B AL, <005 oJ3H)
czolA freld A9e NS

[I. Results

1. RBL—2H3 H|BtMIZ0]| O|X|= F&
1) AZ =4
G-YGSY AETE=EAL 243 Ay tz7o w5t
o 15.6 pgmll A 1000 pgml7tA e BE
Al AZEAo] YERA 34T (Fig. 1).

140 -

lDD- i\/_./i\-_‘\.

Cell wiahility (
)
=3

=)
[

Control 136 313 6213 125 250 300 1000
G-YGS concentration (Lg mf)

Fig. 1. Cytotoxicity effects of G-YGS on RBL-2H3 mast cell line
RBL-2H3 mast cell were pretreated with various concentration G-YGS

extract. The results were expressed the mean+S.E. (N=0). Statistically
significant value compared with control group data by T-test.

2) Reverse transcriptase analysis

G-YGS©] HIRHHZ A IL4, IL-13 mRNA 32}
Wof| WA= FFs #Est] 9lsted, RBL-2H3 HIT
Azol GASt Tt 59 G-YGSS AR &
PMA-Ionomycin (©]3} PDO.2 A3 H 6A7F &
Reverse transcriptase ™ mRNA f-32F H&-& 249313k

(1) IL-4 mRNA F27} 2d

IL-4 mRNA 32 Hd-2 472 0.078 = 0.033
o1, ETE 0982 + 0.018E A4 Tl wIdlke] f4
7L o] FTEsHATE FAAERTE 0.061 = 0.0472
=tz viste] Fo4 A (P<0.001) FFHA T
do] AU AP+ IL4 mRNA F32 &
50 pugmloIAE 0599 + 0.087°0-2 Tkl HIsle] 2
AAIA (P<0.01) GAF AL, 100 pgmll A= 0.249
+ 0.074°0.2 2ol Hlste] A H o fol S
9 (Fig. 2).

2) IL-13 mRNA §A# @&

IL-13 mRNA f&# #de
0.027°]1 3, HZET-E 1.087 = 0.0872 Aol 1l
ato] FAA Lol FUetATh FAHETE 0.555
+ 0.1332.8 thzo Hlste] Fo4 AAIP<0.01)
AstATh AEF9 1L-13 mRNA F32 FELE 50
gl E 0.772 + 0.132 tETl Hlste] #2o4
QA (P<0.001) AAFALH, 100 pugmloll A= 0.496 +
0.0200. 2tz Hlste] Fo3 A (P<0.05) GA|



IORCRARAELO|l RBL—2H3 HITEAIZt OVA/alumoi| ZEE MF 0| 0jXl= Y27 S0t 15

[s = [=1
i [=3 oo [=] ()

gk mENS RO of PLCT in RBL-2H3 cell line
=
b

=
=1
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Fig. 2. Inhibitory effects of G-YGS extract on IL-4 mRNA
expression

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 wg/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hour, and then stimulated
with PI for 6 hours. The expression IL-4 mRNA was analyzed by Reverse
transcriptase. 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 (telative
quantitative) and is proportional to the target concentration. Real time
PCR was performed in duplicate and analyzed by a Applied Biosystems
7500 Reverse transcriptase system. Values were expressed as means+S.E.
from two-independent experimemts (** P<0.01, *** P<0.001).

AT (Fig. 3).

3) ELISA analysis
G-YGS©| HIWHA|Zol| A 114, IL-13 Aol plx&=
gaFS A@alr] 95k, RBL-2H3 HIWHA| o] CsAS}

G-YGS (50 pg/ml, 100 pg/ml, 200 pg/ml, 400 pg/mb)S
288 & pI2 A3 5 24A17F & ELISAZ 1.4 A
AFS 4390

(1) IL-4 T A4

IL-4 AT TS 4453 + 14230190, =
T 53194 + 271.70.2 Aol viste] FAA
do] F7betith iR 14 Ago] A
I (P<0.001), AFT2 IL-4 mRNA A4} 2
pgmloAE 4652.8 + 850.00.F thZtol| nl3le] 94|
HAou 8- R LeH, 100 pgmloll A= 4309.3
+ 15230 % &7 Hlgte] Fo4 A P<0.01) &
A= Q. =3 200 pgmlt 400 pgmiNME 47t
3817.2 + 192.5, 3527.2 + 159.02.2 thZ7-o] H|3}o]
25 foA Al P<0.001) AAHAT (Fig. 4).

[e)
IFE -2 50

=
oo

line

IL-13 mEN & RO ol PICT in RBL-2H3 cell
=
=

Nr PI CsA S0 100
G-YGS conc. (po/m)

Fig. 3. Inhibitory effects of G-YGS extract on IL-13 mRNA
expression

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 wg/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hour, and then stimulated
with PI for 6 hours. The expression IL-13 mRNA was analyzed by
Reverse transcriptase. 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 were
expressed as means=S.E. from two-independent experimemts (* P<0.05,
#t P<0.01, #FF P<0.001).

() IL-13 ©d A4

I-13 AT 4TS 215 « 8701901, 272
3427 = 3352 Aol Hlste] Al ddo] FUts
Aot FANETE 14 Aol A3 AT P<0.001),
AT IL-13 mRNA 32 Fd-L 50 pgmlol A=
232.6 + 10302 thzol Hlgt 594 Al P<0.01)
AAFHReH, 100 pymloIME 171.1 = 27.1, 200 pg
A= 126.0 + 14.7, 400 pgmlol A= 94.5 + 25.39.
2 27l Hlgte] BF 594 A P<0.001) HA
HATH (Fig. 5).

4) Western blot analysis

G-YGS©] HITHH|E 0| A GATA-13+ GATA-2, NFAT-1
I} NFAT-2, c-Jun, c-Fos, NF-kB p65 2@ vlx= 4
&S AA357] $8ted, RBL-2H3 HITHA o)) GsA} T
3 FE9 G-YGSE A7 T PIE 53 5 6417t
3 western blot>Z GATA-13} GATA-2, NFAT-13}
NFAT-2, c-Jun, c-Fos, NF-kB p659] @l g g =
Akt

o
O

(1) GATA-1, GATA-2 A3dg 7|4
GATA-19] @91d Bde HAJFL 1003, g=x
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£000 =
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30040
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Nr PI CzA 20 100 200 400
G-YGS concentration (pg/m)

Fig. 4. Inhibitory effects of G-YGS extract on IL-4 production

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 wg/ml)
or G-YGS extract (50, 100, 200, 400 wg/ml) for 1 hour, and then
stimulated with PMA- Ionomycin (PI) for 24 hours. IL-4 levels were
measured by a sandwich ELISA using an ELISA kit. Values were
expressed as means+S.E. from two-independent experimemts (¥
P<0.01, *** P<(.001).

]_

ol

T 13298 Adwol wiste] dAsA St

A
(Fig. 6, GATA-1 lane 1), YA ZT L 53.12 U=

MR

=

PI + + + +
Csa - 0 - -
G-YGS - 30 100

()
T - - -

GATA-1

T S—— S | VY1

GATAD dentity/YY-1in REL-2H3 cell ling

PI CsA 30 100

G-YGS conc. (gg/mf)

Fig. 6. Effect of G-YGS on GATA-1 signal events in RBL-2H3
cells induced with PI

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 ug/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hour, and then stimulated
with PMA-Tonomycin (PI) for 6 hours. After adding lysis buffer, one
part of the lysates was western blot with GATA protein. Another part
of the lysate was directly subjected to SDS-PAGE and immunoblotting
with the indicated antibodies. GATA protein were selected as the
positive control for Anti- GATA-1, respectively.
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Fig. 5. Suppressive effects of G-YGS on IL-13 production

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or G-YGS (50,
100, 200, 400 wg/ml) for 1 hour, and then stimulated with PI for 24
hours. IL-13 levels were measured by ELISA. Values were expressed
as means+S.E. from two-independent experimemts (** P<(.01, ¥k
P<0.001).
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Fig. 7. Effect of G-YGS on GATA-2 signal events in RBL-2H3
cells induced with PI

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 ug/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hour, and then stimulated
with PMA-Tonomycin (PI) for 6 hours. After adding lysis buffer, one
part of the lysates was western blot with GATA protein. Another part
of the lysate was directly subjected to SDS-PAGE and immunoblotting
with the indicated antibodies. GATA protein were selected as the
positive control for Anti-GATA-2, respectively.



IIRUEARELOl RBL—2H3 H|THAIZRL OVA/alumol| ZH&HE AF o 0[X|lz L2I27| st 17

PI + + + +

csA 10

G-YGS 30 100

gl

- hercy NFAT-1
S S S S w— )]

.E 13

t:: 10

% A

Normal P1 CsA 30 100
G-YGS conc. (zo/mé)

Fig. 8. Effect of G-YGS on NFAT-1 signal events in RBL-2H3
cells induced with Pl

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 wg/ml)
or G-YGS extract (50, 100 ug/ml) for 1 hour, and then stimulated
with PMA-Ionomycin (PI) for 6 hours. After adding lysis buffer, one
part of the lysates was western blot with NFAT protein. Another part
of the lysate was directly subjected to SDS-PAGE and immunoblotting
with the indicated antibodies. NFAT protein were selected as the positive
control for Anti-NFAT-1 and Anti-NFAT-2, respectively.

oA 825, 100 pg/mlAI A E 3252 th 2ol B3k
FETe wE whad dde] AAFHAT (Fig. 6,
GATA-1 lane 3-4).

GATA-29] ¥ BdE AT 10013
T 10652 Aol wste] dAsA kst
(Fig. 7, GATA-2 lane 1), ¥ 2T
of viste] fA A A= U (Fig. 7, GATA-2 lane
2). 183 AE T GATA-1 © 2 Td L gz
Hlate] 50 pgmlolAE 82.5, 100 pgnl F=NA 61.7

FETulol et el W o] A H AT (Fig. 7,
GATA-2 lane 3-4).

(3) NFAT Az 714

NFAT-1 T e A 1,003, T2
2392 Aol vlgte] @AHA F718HA L (Fig. 8,
NFAT-1 lane 2), FAHETS 1.030.2 T H|
sto] NFAT-1 ©eld o] dAsA A=A
(Fig. 8, NFAT-1 lane 3). Z12]1 A EF29| NFAT-1 ©
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A= AT (Fig. 8, NFAT-1 lane 5). 28 AT
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Fig. 9. Effect of G-YGS on NFAT-2 signal events in RBL-2H3
cells induced with Pl

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 wg/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hour, and then stimulated
with PMA-Ionomycin (PI) for 6 hours. After adding lysis buffer, one
part of the lysates was western blot with NFAT protein. Another part
of the lysate was directly subjected to SDS-PAGE and immunoblotting
with the indicated antibodies. NFAT protein were selected as the positive
control for Anti-NFAT-1 and Anti-NFAT-2, respectively.

NFAT-1 @ 82 50 pgnl SEAE 25622
dzzol vl Aol7k VEhIA ettt (g, 8,
NFAT-1 lane 4).

NFAT-2 @92 3@ A2 1,003, ez
6.32% el vlste] AEA 78U (Fig. 9,

-

NFAT-2 lane 2), FANZTFLS 1472 thZT0] H|S
o NFAT-2 Tl d welo] @A atA A=A (Fig.
9, NFAT-2 lane 3). 181 A&7 NFAT-2 &l d
L 50 ugmlN A= 4.64, 100 pgmlol| A 41302
2ol Hlste] gl wdo] AAHAT (Fig. 9,
NFAT-2 lane 4-5).
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C-Fos Tild g2 A2 1.0011, 2T
531E Aol Blste] @A sHA 77}'6}%11 (Fig. 10,
C-Fos lane 2), FANZLL 1.752 tZ7 ol HlstA
C-Fos @A o] FAstA AAHUT (Fig. 10,
C-Fos lane 3). T18]2 A9 CFos T2 e
50 ugmlAN A= 4.11, 100 pgmlol A= 3.052 2T
o vt A= AT} (Fig. 10, C-Fos lane 4-5). 53]
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Fig. 10. Effect of G-YGS on AP-1 proteins in RBL-2H3 cells
induced with PI

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 wg/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hour, and then stimulated
with PMA-Tonomycin (PI) for 6 hours. After adding lysis buffer, one
part of the lysates was western blot with AP-1 proteins. Another part
of the lysate was directly subjected to SDS-PAGE and immunoblotting
with the indicated antibodies. The levels of AP-1 proteins were selected
as the positive control for anti-C-Fos, respectively.
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Fig. 12. Effect of G-YGS on NF-x B p65 signal events in
RBL-2H3 cells induced with PI

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 ug/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hours, and then stimulated
with PMA-Ionomycin (PI) for 6 hours. After adding lysis buffer, one
part of the lysates was western blot with NF-KB p65 protein. Another
part of the lysate was directly subjected to SDS-PAGE and
immunoblotting with the indicated antibodies. NF-KB p65 protein were
selected as the positive controls for Anti-NF-kB p65, respectively.
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Fig. 11. Effect of G-YGS on AP-1 proteins in RBL-2H3 cells
induced with PI

RBL-2H3 cells were pretreated with cyclosporin A (CsA, 10 wg/ml)
or G-YGS extract (50, 100 wg/ml) for 1 hour, and then stimulated
with PMA-Tonomycin (PI) for 6 hours. After adding lysis buffer, one
part of the lysates was western blot with AP-1 proteins. Another part
of the lysate was directly subjected to SDS-PAGE and immunoblotting
with the indicated antibodies. The levels of AP-1 proteins were selected
as the positive control for anti-C-Jun, respectively.

OVALCT G-YG5
14 weeks

Nr OVA-CT G-YGS Nr

Al(OH)3 injected: 2 weeks

Fig. 13. Effect of G-YGS on OVA-specific IgE release in OVA
challenged allergic mouse model

Balb/c mice were challenged with OVA as described in the Experimental
section. Blood samples were collected after 2 weeks and 14 weeks for
OVA-specific IgE measurement and serum was prepared. The data shown
represent the mean = SD of measurements obtained from 5 animals
(OVA-treated) and 2 animals (control). In this experiment it was not
possible to match the age of the animal population optimally: Balb/c
mice were 6 weeks of age at start of the experiment whereas Balb/c
mice were between 2 and 14 weeks of age.
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2) Th2 cytokine XA &1}

G-YGS©| Th2 cytokine TL-49} IL-13 Aol W] X<
e 4@0]—7] e+, OVA/alumS H3FAFSHAL
G-YGSE S+ Balb/c FRONA HIZAEZE
& OVAZ xHX}—Tsh, 48AI7F 3F vl F w2
SHo| A o] 149} 1113 YA FE ELISAER &7
Ei3i=g

(1) IL4 YA F

-4 AR FE TS 3.44 + 2280|193, Z2T+2
81.04 + 5.88% Aol Hlste] F7lsttt. AT
L4 AT 4281 + 2912 thzTol Hlste] #24
AA (P<0.001) AN (Fig. 14).
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Fig. 14. Effect of G-YGS on IL-4 and IL-13 release in OVA challenged isolated splenocytes

Splenocytes from Balb/c mice were isolated following ovalbumin challenge in vivo as described in the Experimental section. Cultured splenocytes

were then incubated with 10 ug/ml OVA peptide or with saline (control) for 48 hours and IL-4 and IL-13 levels were measured in cell culture

supernatant. The data shown represent the mean + SD of measurements obtained from 5 animals (OVA-treated) and 2 animals (control) (***

P<0.001).
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230,02 = 3.29% Aol vlste] Frledth A
T IL-13 AR EL 1247 + 212 ZFo| HstA
24 A P<0.01) AU (Fig. 14).

IV. Discussion
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V. Conclusion

IB AR A o] RBL-2H3 BITHA| oA Th2 Alo]E
7hQls}h AL Q1Ake] ¥ 18] 3 OVA/alum 72 A3
A OVA-specific IgES}F Th2 Ao E7IQ1S] Ao 1]
A TS APH R A9 e 23 2k

1. B RRS AF v ZF A BE TR
A AlZ=A o] YERA 3t

2. I EES RBL-2H3 HITHA|ZolAM 149}
IL-13 mRNA 32 23S gAlsa

3. IR MRAS RBL-2H3 BITRA|EZO A [L-49}
I-13 99d A4S JABIAT

4. iR RS RBL-2H3 HI9HA| oA GATA ©
Wy s AASAT

S. I RAS RBL-2H3 HITHA| Eol| A NFAT-2
ol el AT

6. MRS RBL-2H3 HIWHA|EoAM AP-1 T
W Els AASAT

7. DR RAL-S RBL-2H3 BITHA| Zo| Al NF-kB
p6s A HHS A5

8. MBEMRE-S OVA/lum 22 A3 oA OVA-spe-
cific IgE2] A4S ZaAA T

9. MBRMEENS OVA/alum 732 AF ol A 1L-49}
1139 A4S JABIAT
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