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( Abstract )

Anti-allergic Effects of Chungshimbobyeoltang in RBL-2H3 Mast Cells and
OVA/alum Sensitized Mice

Jo Min Seo + Han Jae Kyung + Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Dagjeon University

Objectives
The suppressive effect of CSBHT has been mysterious. Thus, the present study is designed to investigate the
suppressive effect and its mechanism.

Methods

To investigate the anti-allergy effect from ChungShimBoHyeol/Tang(CSBHT), RBL-2H3 cell was used and
examined by Real-Time PCR, and IL-4 and IL-13 from RBL-2H3 was examined by ELIS. In addition, GATA-1,
GATA-2, NFAT-1, NFAT-2, c-Fos, c-Jun, NF-KkB p65 transcription factors of RBL-2H3 mast cell were examined
by Western Blotting. Also, OVA/alum-sensitized mice were orally administrated CSBHT and serum OVA-specific
IgE production, IL-4, and IL-13 production in splenocytes supernatant were examined.

Results

As a result of treating with CSBHT extract, RBL-2H3 mast cells significantly suppressed the IL-4 and IL-13
mRNA expression and IL-4 and IL-13 production. 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, NFAT-1, NFAT-2, c-Fos, and NF-KB p65. Also, examining the mice, administration of CSBHT suppressed
the amount of OVA-specific IgE in OVA/alum-sensitized mice and IL-4 and IL-13 production in splenocytes supernatant.

Conclusions

The study suggested that the anti-allergic activities of CSBHT suppresses IL-4 and IL-13 production from the
Th2 cytokines by suppressing transcription factors as GATA-1, GATA-2, NFAT-1, NFAT-2, c-Fos and NF-kB p65
in mast cells.
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I . Introduction

=71 )
011*1 05%01 ﬁé*éﬂz o] Z <l wAYs} <
(hyperresponsiveness)2] 54 UE = Ao}, F
2 FA4 20 A ado] A =
AoZ 4A glom 53] Aol g Hadr]|o &
27] A3k FHELS i oy =3 ZU18t

= 761 E E.OITZ]-Z)
gy 27] 95 gl = TEEM Yppz O}E

IFN-y 5°] slou o]&9 &7 ] /\P%* WA 07}9}
o] #AEo =z Qlef A2 oF=e] /fde] a7 AL
AT, ol e} el T L 27 ) Rgof
et thekst At 7ol gk A3t o] FojA L
QTP
OIS (Chungshimbohyeoltang) S < K>
of +28 Ao s GO, RER, S HE,
fuﬁ'éwhtﬂ, BBy 59 $4< ARsEe 542
WLE Ao s F2 MiMmOR, Tk, Sowm
of ZAo2 &gzl Afoltt
%}HLEJ]E HAukg-o] dF2 oAM= K
o 5l Z—T%fli °]3H8 T AT 53] 1E5e ek
o] Hew vt ‘:8)«] °ﬂ:rL°ﬂ

. ols} Zo] (*u%m(ﬁ«l %‘l.“f'!
Gy 27] rEy AEANA F4 M
A FAH AT ok o) oA A ¢

ool A= OS] FEHE7] AFHE Lot
B7] $l8te] RBL-2H3 HITHHZE ©]-§-3}4 Real-Time
PCR¥} ELISAZ IL-4%} IL-13E 24343, western
blot©.Z GATA-1, GATA-2, NFAT-1, NFAT-2, c-Fos,
c-Jun, NF-kB p65 52 AARIZLY] B8-S #2354
k. 83 OVAalumes 73 AFH ZdoA
OVA-specific IgE A F7} Th2 A E7IIS 149}
IL-13 AR FS SHsto Fdel2r] a3 7|ds
Tkt o3 AHE Aol Barske Hio|th

II. Materials and methods

1. M=

1) Aok g 77

1) AeF

Minimal essential medium (MEM), Fetal bovine serum
(FBS), Trypsin-EDTA, Antibiotics (penicillin, streptomy-
cin)& Gibco-BRL (US.A) AlF-& AHE-3FAL, 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), Ionomycin,
Phenylmethylsulfonyl fluoride (PMSF), Diethyl pyrocar-
bonate (DEPC), Chloroform, Isopropanol, Ethanol, Nonidet
P-40, RPMI-1640 ¥}, Ethidium bromide (EtBr),
Polyacrylamide, magnesium chloride (MgCl»), ovalbumin,
aluminium hydroxide (AI(OH);)& SigmaAt (U.S.A.) A&
S AR T Trizol AmbionAl (US.A) A|E2,
EZ-cytox kit Daeil Lab. Co. (Korea) A|E2,
Deoxynucleotide triphosphate (ANTP)& TaKaRaA} (Japan)
A F-&, Moloey murine leukemia virus reverse transcriptase
(M-MLV RT)&} RNase inhibitor= PromegaAl (U.S.A.)
AFS A3, RNAzl’E Tel-TestAh (US.A) A1 F
=, primary antibody (NFAT-1, NFAT-2, c-Jun, c-Fos,
GATA-1, GATA-2, NF-kB p65) Santa-CruzAt (US.A.)
AFS AHESHE Y ECL-hybond filme AmershamA}
(US.A) AFE A3 3L, SYBR master mixi= Applied
BiosystemsAt (US.A.) Al F& AH-31% 01, 1L-4 ELISA
kit= BD bioscienceAl (US.A.) AlF-<, IL-13 ELISA kit
BiosourceAF (US.A.) Al&S AHE-3F$ 3L, OVA-IgE ELISA
kit ChondrexAt (US AN EFS AHESFHIL 1 9] AloF

=0 ET‘;L ol ol:Lo /\}_Q_ ]_0:11:].

=T

717
ffﬂ’é%%—t— 27| (DWT-1800T)= H-3At (Korea)
AEE, 2% SHFAA (rotary vaccum evaporator, B-480)
£ BUCHIA} (Switzerland) A&, 52 AZ7] (freeze
dryer, FDU-540)= EYELAA} (]apan) AEE, CO, WY
£ Forma scientific Co.AF (US.A) A&, AR 7=
A ABAL (Korea) AlF-S, plate shakert= Lab-LineA
(US.A) AlF<, spectrophotometer™ ShimazueA} (Japan)
A E-E, Bio-freezer= SanyoA} (Japan) A&, Quantitative
Real-Time PCR< Applied BiosystemsAl (US.A.) Al &<,
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Table 1. Composition of ChungShimBoHyeolTang

Herbal name Pharmaceutical name Amount (g)
NI Ginseng Radix 6
L SRES Liriopis Tuber 4
ive Zizyphi Spinosae Semen 4
HIR% Hoelen 4
EEE Paconiae Radix Alba 4
OB Angelicae Gigantis Radix 4
H % Glycyrrhizae Radix 2
= Cnidii Rhizoma 2
[ s Citri Pericarpinm 2
M F Gardeniae Fructus 2
TiRTF Schzandrae Fructus 2
A Rehmanniae Radix Crudus 2

Total amount 38

ELISA READER+T Molecular DevicesA} (U.S. A)A S,
Image-Rab densitometeri= Bio-RadAl (US.A) Al &
AHg-3H .

5E
71 Balbl/c AF (6 AR
ottt 552 Ad %%‘77}11 AP @A
17}, AHEALR Coet B 5 A
22+2 C, 5% 55+15%, 123} (light-dark cycle)®] 3
ZAollA 173 ASAZ & AF ARgstTh

Ty 8
—\N

+d ol
m

3) A= wjek 2 =i

(1) A vk

B g AM8-¥ RBL-2H3 HITHA X (Rat basophilic
Sk A|XF 23] (Korean cell
line bank, Seoul, Korea)ol|A] T-ul 3} 2™ minimal es-
sential medium (MEM)®)| 15% fetal bovine serum (FBS),
penicillin 100 U/mest streptomycin 100 ug/mﬂ% A7}st
o 37 C, 5% CO°NA sttt

leukaemia mast cell)=

) Ol 24

B Aol ARS fOime] 78 <A
ST ZAs At g FAEHE AN A 7Y A
st} AR, 3
T} (Table 1).

3) WOy F&
WOy 27 EFd 275 2,000 ntE 7}k
g F27)01M 2417 &8 A& 450 ml AL F

[ea]
=
Q) ol3eha o A FRANZ BHANUT. o) F

i
HE
i

OA 4 A27)E o] &3t b 1z3 Ol
FZE (93} CSBHT) 22 g& W% B (84 C)3lHA
A T2 3Mate] AT

HE
=}

N

ot

1) RBL-2H3 H|YHA| Z

(1) RBL-2H3 A|XF #jeF

A7 ¢ RBL-2H3 HITHA| = S A5 28 of| A
Tt oH, NEE & 6}04 DMEM-5% FBS Hl %
Aol 10° cells/ml EEZ WF0] 96 well platedl] F-F-3}
At

Q) AE =4 (cytotoxicity) 5 =4

E4 ZAWH S EZ-cytox assay’ 2 21t
¥ AR AH83tATE RBL-2H3 HITHAIEE 37
C, 5% CO, W F7190A 1A41F Wikt - CSBHT (A%
E5 1000, 500, 250, 125, 62.5, 31.3, 15.6 ug/ml)S 48
A7 & AR, i T8 647 Aol EZ-cyrox
&4 10 w7t wenoﬂ 7bste] AE F8 AR W
3T} ©] plateE plate shakerol Al 3.5 speedi se3t
shaking@}3l ELISA READER 450 mmol A &3 =5 =
gttt

_‘d
28

(3) Real-Time PCR

RBL-2H3 cell & 6-well platedl] 2.5x10° cells/m(E 2
me® FFSHL 24417 F g oy FAES 7
S AT NpoZ 31921, PMA (50 ng/md)}
Tonomycin (0.5 uM) o g AF3 FL& g F2T (o3t
PDOZ 3}FHTE WY 3 cyclosporin A (©]3} CsA, 10
pg/m)t CSBHT (50 pg/ml, 100 pg/m®)S-2 A ejshal
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1A17F 39 PMA (50 ng/mﬂ)-‘?]' Tonomycin (0.5 pM)C.=
A5 5 6ARE Fol AEE o] A AT
(CsA)T @f}f;l% (CSBHT)C.Z 39t vl & Aol
Trizol A1%F& 1 ml YL eprubed] B2 & SEE
< 100 pb BATE ol 178 B2t T 13,000 rp
o7 15% ¢ AT Sth Fol LYEH ep-
twbed] FTHE $A HIiL, TFOE o|LZEHESS
ol Aol 102 A= FAH7F 13,000 pmOZ 158
¢ AAEE ST AT HE YAl 0% dRHEE
AABEI 13,000 rpmO-Z 108 5+ FAIET] sttt
dENE A8 AAstL FHE WA 2
DEPC water= cell®] oFl whe}t 20~30 wl Yol =3t
AR E A& Bopx] 75 TR vzl 771784
20 s B FANE o' Ay SR IR
= RNA%— ety ymAls o] & (DNA
cockeaildl] AT S AAFSIA WA 37 Coﬂ/ﬂ 177t
e T 95 TE HYR A77FEHA o s& 5

At 502 $AHA DNAE FA43IATE 114,
IL-13, B-actin primers A TEE 77 34 sto] ¢

1 SYBR Green¥} ¢(DNAE Y& & Real-Time PCRS
95 T 3% A3 T 95 T 15%, 60 T 15%, 72 C 20z
2 403 AYA AT

£

i
ol

(4) ELISA &4

RBL-2H3 cell & 48-well plate®]l 4x10° cells/mZ 250
WA AL 24 AZE B MR oy FAE TS
AT (NDLS-Z, PMA (50 ng/mf)2}+ Tonomycin (0.5 11M)
O R A% & thERT (PDOE ST Y &
CsA (10 pg/m)2} CSBHT (50 pg/ml, 100 pg/ml, 200 ug
mé, 400 pgmh)OZ 7+ wellol AHE3FL 1AI7F T
PMA (50 ng/m)%} Tonomycin (0.5 pM)O-2 2453+ F
24AI7L Fofl FFHE Ao A4z AU ET (CsA)H
AHT (CSBHT)C.Z 3+t

Rat IL-4, [L-13 ELISA kitS ARE-8}ed A ZAL] A|A|
o we} ZH antibodyZ microwelloll 100 xl & £33}
I 4 CoAA 1643 FAT 7+ wellS wash buffer=
A A3} assay diluents 200 1l & G 1417 B
wellS 1 & A Lo A vkttt 242 antibody bi-
otin-IL-4 conjugated} antibody biotin-IL-13 conjugated
£ ZAsta wig AS5AS 208 33 F microplate
S AlA3taL ZH2 antibody biotin-TL-4 conjugated®} an-
tibody biotin-IL-13 conjugated, 183l WjF AF5H-&

100 0 2 BATE 2417 FF well & B2 3 A2 4

H} 3. Microplate S A& OLL working detectorS
TEo] A ZF welloll 100 pl A B3 1A B well S
ge & A2oA mtsst) M1croplatea A OLL
substrate solutions THEOIA Z} welloll 100 xl & ¥

30 B o T oM Ao wjdstdTh Stop
solutions 2 welloll 50 W& %
trophotometeroﬂ A TFE 450 nm=Z SA3E T

431 microplate spec-

(5) Western blot
RBL-2H3 HITHAZE 100x20 mm plate®] 4x10’
cells/ml= 10 m¢ & FF-313L 2447t 5L vjst o5
FAHEY TS AT N2 ALE39 oM, PMA (50
ng/mﬂ)ﬂ' Tonomycin (0.5 M) o g 23 & iz
T (PDOZ ARSI WF F CGsA (10 pgmh)St
CSBHT (50 pg/m, 100 pg/ml) -2 A2kl 1413+ &
o] PMA (50 ng/mﬁ)-gl' Ionomycin (0.5 M) = Z}=3k
= 6A17F Z9) cool PBSE A AT & scraper = HZE
Ay /\] H E]O}.o:] )\]-ZOH S ];HE] 71—7]— Ol:k]]:ﬂ}‘i’—
(CsAT AP (CSBH) .2 AHE-3L T
(D whole cell lysate : Lysis buffer (RIPA buffer 980
(0 + protease inhibitor cocktail 1008 =9 10
0 + PMSF 100 mM 10 g6 € 1000 £l F 100
WE ASNA AoA 15208 7 vl & 4
TI9s Atk
@ nuclear extract lysate : Nuclear extract kitS At
3t hypotonic buffers ¥ AFolA 15& 7F
kgt & AAREE st ASA (cytoplasmic
fraction)S E ST
FHO dolde el complete lysis buffers d Il
30% F¢ Aol i & dAEE sk 459
(nuclear fraction)= AAUTE A2 AL BCA Tl
AgHo 2 AF3H T 10% SDS-PAGE gel S THE0]
Al running bufferE A& ¥ 208 &< pre-running Al
7131 71 Ato)ol] T ES loading buffer= 3|3ty &
= B 5% & FogA @ilEo] 1l AL FolF
o Gel® A WA WS w90l F HA o] B
TS YA 1 v HRE AES Hol 120 VE U
Aok o WY gel& A7)0 Al A= 208 E%
transfer buffer®] B7F E31, 71 A0l membranesS gel
9] F7]0f A A2 3L transfer bufferdl]l V2] B7F T3
t}. Transfer buffer2 7F5 A 91 =AYA R A 4

o L—1 o

S % 150 VE 1A7F 308 59 membrane O 2
O] B A AT}, MembraneS F7]0 WA A2 5% skin

&
7
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Table 2. Primer Sequence for Real-Time PCR Analysis

Target gene Primer Sequences
L4 Forward 5'-GGATGTAACGACAGCCCTCT-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

Cell wiability (%)

=

120 4
100 A

Control 156 313

125 230 500 1000

CSBHT concentration (ug/ml)

Fig. 1. Cytotoxic effects of CSBHT on RBL-2H3 mast cells

RBL-2H3 cells were pretreated with various concentration CSBHT. The results were expressed as the mean=+

milk (TBS/T buffe)Z 1417t &<t blocking 1A Th
Primary antibody (GATA-1, GATA-2, NFAT-1, NFAT-2,
c-Fos, c-Jun, NF-kB p63)Z 4 ColA| 3IF& RESA7]

I T ¢ secondary antibodyE 1A17F F¢F A2 4

HES A AT 2HAl o A ECL Detection 292 AF&-3}od
BEo &713 A8 B7F st g el i
HANA AZANAY. Aol gk MET S (band den-
sities)v= YY-13 H] 3} Image-Rab densitometerS
AHgske 4 #4383l

2) OVA/alum 7z 7'

A 27] S-S 1gEol| 9J3l ml/E =2 CSBHT
o] OVA-specific IgE S AAlet=A] #&staa} ot
At 65+ #H9 Balb/c Tl 50 ug ovalbuming 200
1g AOH):° &2t (©]3} OVA/alum)dFe] Balb/c (n=5)
ol 0,26 10, 1359 BFFAE 1gE Y& F535
93, CSBHT S 400 mgke 275 sttt 259} 14
Foll A F OVA-specific IgEE ELISAZ Z435 .

CSBHT®] Th2 A EF}O1Q) 149} 11-13S 93 A|8}
=AE #EAS A OVA/alumS B7FFAMSFAL CSBHT
S AT-F3 Bable FAFNA 13F F AL A&
3+ 96 well platedl] 1x10° cells/well 53} ovalbu-

min (©]3} OVAYE 10 ugml =2 A 2)3t4th 484

A& ELISA

3. &4 g

Zy A A 72 SPSS for Windows (version 12,
SPSS, Chicago, IL, USA) z2 %9 unpaired student's
T-testS ARE3Fe] B4 2889 P<0.05 ©|5+e] 4
oA FoA HAFE AAEAT

II. Results

1. RBL—2H3 H|BtMIZ0]| O|X|= F&
1) AE =4
CSBHT?| AE54& SAT 23, ol ws
o] 15.6 pgmeolA 1,000 pgmi7tA o] BE 5
EEAo] YehA] 494t (Fig. 1).

2) Real-Time PCR E4]

CSBHTO] H|TFA|E oA IL-49} IL-13 mRNA 7
2L Hdel v FEFS #HS] Hdste, 47t
RBL-2H3 A3l GASH e 559 CSBHTS A&
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IL-4 mENA RO of PI-CT in RBL-2H3 cell line

Nr PI Csad 50 100

CSBHT conc. (pg/ml)

1-13 mRNA RO of PI-CT in RBL-2H3 cell line

0.0
Nr PI CsA 50 100

CSBHT conc. (ug/mf)

Fig. 2. Inhibitory effects of CSBHT on IL—4 and IL—13 mRNA expression

RBL-2H3 cells were pretreated with CsA (10 ug/ml) or CSBHT (50, 100 ug/ml) for 1 hour, and then stimulated with PI for 6 hours. The expression
of IL4 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 was referred as to the RQ (relative quantitative) and was proportional

to the target concentration. Values were expressed as means+S.E from two-independent experiments (* P <0.05, ** P<0.01, *** P <0.001).

Nr; non-treated, CsA; cyclosporin A, PI; PMA-Ionomycin

g & PMA-Ionomycin (©]3} PDE A58
Real-Time PCRE mRNA 472 &dS T.‘i'—’:;‘%]—%}l:]—,
EA 3 vvA = AN PIEY A3 £ %
T, CA Ae] £ PIE A5 v AT 18
CSBHTE A T3+ & pIE A=3 #+& AT

At

(1) IL-4 mRNA =&
IL-4 mRNA T34} #d-2 AF470] 0.078 = 0.033
o] tiZT0] 0.982 = 0.018Z ATl Hlste <F
1268 A= A4 o] F7tEAT. 2T
0.061 + 0.047% t)Z&Tol Hlgte] F204 A A}
ATk (P<0.001). AFTAA 50 pg/ml-2 0.883 + 0.121
2 iz st Ao FoldS gl
100 pgmlAAE 0.610 + 0.105% ThZETo) Hl3le] H
o A JAsAT (P<0.01) (Fig. 2).

(2) IL-13 mRNA 23

IL-13 mRNA 32 #de 24*(»}%0] 0.048
0.027°]1 2L ) Z7°] 1.087 =
sto] ¢ 22,68 A= F2A %Eﬂ_
2T 0555 + 013322 =
QA AAB AT P<0.01). HF
0.807 + 0.1012 izl Blgte] o)A UA A
3O (P<0.05), 100 pg/mlo A= 0.439 + 0.0762
2 izl Hist fold A AAsEAH (P<0.001)
(Fig. 2).

/\1 50 /zg/mﬁt

3) ELISA &4

CSBHTO] BITFA| Zol| A 1149} IL-13 AAol 1]
T FFS TE37] Ysked, RBL-2H3 A Eol| CsA9}
¥ FE9 CSBHT= AEd & PIE A=3 5 24
ANZF & ELISAZ IL-4$} IL-13 A ZFES ?—7&8}@3}.
EA2 3 vk = AT PIEY A3
T, GA A8 & pIZ A=538F #2 FAU=
CSBHTE A3+ ¥ pIE A3 7o A3
ARt

o

(1) IL-4 T A4

L4 AN BT 4453 + 1423 pg/mlOI AL
2T 53194 = 271.7 pg/mlCE 7ol Hlsty
g} 11. 9‘3“ 57}g}oiocq okHEHJz_:rl_O_ 4 /\gﬂ o] x—]—aq
AR P<0.001). DTN 50 pgml= 41012 + 252.1
pg/mlO.E thEo] Hlste Fo4d UA JAEAL
(P<0.01), 100 pgmlIA= 40109 + 79.2 pg/mlO= thZ
ol Higke] o4 JA JABIAT (P<0.001). 200
pgmlAAE 3685.2 + 151.5 pg/ml 2 T2 Hlsk
oA A JATFAIL (P<0.001), 400 pg/mlolHE
31553 + 1262 pg/mlC. 2 thzoll Histe] F24 A
AABt F=ol we} L4 TiE S AAlsh=s 2L
2 YERT (P<0.001) (Fig. 3).

() IL-13 ©d A4
IL-13 A FNA ATS 21,5 + 8.7 pg/mlel AL,
33.5 pg/mlE Aol Hlste] oF
A ETS IL-13 Ao A

Q2T 342.7 =
15948 S7F3kd .
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Fig. 3. Inhibitory effects of CSBHT on IL—4 and IL-13 production

[L-13 productionin RBL-2H3cells culture sup. (pglml)

Nr PI CsA 50 100 200 400
CSBHT concentration (ug/ml)

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50, 100, 200, 400 wg/ml) for 1 hour, and then stimulated with PI for 24
hours. IL-4 and IL-13 levels were measured by a sandwich ELISA using an ELISA kit. Values were expressed as means+S.E from two-independent

experiments (*% P <0.01, =% P<0.001).
Nr; non-treated, CsA; cyclosporin A, PI; PMA-Ionomycin

AN P<0.001). AETNA 50 pgml= 170.2 + 47.7
pg/mO.E thzTol Hlste] o4 JA JAsAL
(P<0.01), 100 pgml FE=ANAE 163.9 + 22.9 pg/mlL
2 tizao vatq fFoAd A JAEAT (P<
0.001). 200 pgmlANM = 143.0 « 32.5 pg/mlOZ =
ol vigte] F24 JA AR (P<0.001), 400
pgmlA A= 94.9 « 353 pg/ml O ThZTol H]3}e]
oA A JAEHY Fxo wet L-13 T YA
= AAskE ACE UENT (P<0.001) (Fig. 3).

4) Western blot 4]

CSBHT®] HITHH|E 0|4 GATA-13} GATA-2, NFAT-1
3} NFAT-2, c-Jun, c-Fos @ NF-kB p65 && o] v]X|+=
G FEs7] Hste] RBL-2H3 HITHA ol CsA}
F3 FEO| CSBHT= AE|d $ PIE A=53aL 6AZE
3 western blot>Z GATA-13} GATA-2, NFAT-13}
NFAT-2, c-Jun, c-Fos @ NF-kB p652] @3 id-s
249tk A v E = AT, PIEY A=
& T2 tE&T, GAR AP ¥ PIE AS3 7 Y
Z7- 1183l CSBHTE A3 & PIE 253 7+ A
Fo= &4t

o

(1) GATA-13} GATA-2 A3 Ag 7]A

GATA-1 T8 42 tZT oA GATA-1 den-
sities (©]3} D)7} 132.92 YERST} (Fig. 4-1, GATA-1
band lane 1). YA N ZT Y] DTE 53.12 2ol H]
st AAE ATt (Fig. 4-1, GATA-1 band lane 2). 23
T Z 50 pgml F=+ DT7F 95.6913 100 pgml E%

PI + + —+ +
Csa - 10 - -

CSBHT - 50 100
(ug/ml)

|- - - |GATA-1
|-“-| YY1

140 1329

120

100

30

60

40

GATA-] dentity!YY-1in RBL-2H3 cell line

PI CsA 50 100

CSBHT conec.{ug/ml)
Fig. 4-1. Effect of CSBHT on GATA-1 signal events in
RBL-2H3 cells induced with Pl

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50,
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-1 protein. Another part of the lysates was directly
subjected to SDS-PAGE and immunoblotting with the indicated
antibodies. GATA-1 proteins were selected as the positive controls for
Anti-GATA-1. Band density was compared with YY-1 and measured
using an Image-Rab densitometer.
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4-2, GATA-2 band lane 2). 4@ Z 50 pgml F5=
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Fig. 4-2. Effect of CSBHT on GATA-2 signal events in RBL—-2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50, 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-2 protein. Another part of the lysates was directly subjected
to SDS-PAGE and immunoblotting with the indicated antibodies. GATA-2 proteins were selected as the positive controls for Anti-GATA-2. Band
density was compared with YY-1 and measured using an Image-Rab densitometer.
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Fig. 5—1. Effect of CSBHT on NFAT-1 signal events in RBL—2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50, 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 NFAT-1 protein. Another part of the lysate was directly subjected
to SDS-PAGE and immunoblotting with the indicated antibodies. NFAT-1 proteins were selected as the positive controls for Anti-NFAT-1. Band

density was compared with YY-1 and measured using an Image-Rab densitometer.

Nr; non-treated, CsA; cyclosporin A, PI; PMA-Ionomycin
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AT} (Fig. 5-2, NFAT-2 lane 4-5).
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38 Anti-Allergic Effects of Chungshimbohyeoltang in RBL-2H3 Mast Cells and OVA/alum Sensitized Mice

5 s

o
q s

PI - + + + + =
CsA - - 10 - - E 4
CSBHT - - 50 100 [ .
(ug'mf) $ 3
- Sk S | NFAT-2 2 2
Z

=
T S W Smmm— w— VY| 0

Normal FI CsA 50 100

CSEHT conc.{uz/ml)
Fig. 5-2. Effect of CSBHT on NFAT-2 signal events in RBL—2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50, 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 NFAT-2 protein. Another part of the lysates was directly subjected
to SDS-PAGE and immunoblotting with the indicated antibodies. NFAT-2 proteins were selected as the positive controls for Anti-NFAT-2. Band
density was compared with YY-1 and measured using an Image-Rab densitometer.

Nr; non-treated, CsA; cyclosporin A, PI; PMA-Ionomycin
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Fig. 6—1. Effect of CSBHT on c—Fos signal events in RBL—-2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50, 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 c-Fos proteins. Another part of the lysates was directly subjected
to SDS-PAGE and immunoblotting with the indicated antibodies. c-Fos proteins were selected as the positive controls for anti-c-Fos. Band density
was compared with YY-1 and measured using an Image-Rab densitometer.
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Fig. 6—2. Effect of CSBHT on c—Jun signal events in RBL—2H3 cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50, 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 c-Jun proteins. Another part of the lysates was directly subjected
to SDS-PAGE and immunoblotting with the indicated antibodies. c-Jun proteins were selected as the positive controls for anti-c-Jun. Band density
was compared with YY-1 and measured using an Image-Rab densitometer.

Nr; non-treated, CsA; cyclosporin A, PI; PMA-Ionomycin
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Fig. 7. Effect of CSBHT on NF—« B p65 signal events in RBL—2H3

CSBHT conc. {ug/ml)
cells induced with PI

RBL-2H3 cells were pretreated with CsA (10 wg/ml) or CSBHT (50, 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. NF-kB p65 proteins were selected as the positive controls for Anti-NF-kB

p65. Band density was compared with YY-1 and measured using an Image-Rab densitometer.

Nr; non-treated, CsA; cyclosporin A, PI; PMA-Ionomycin
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c-Jun lane 4-5).
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sto] A E AT (Fig. 7, NF-kB p65 lane 4-5).
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Fig. 8. Effect of CSBHT on OVA-specific IgE release in
OVA challenged allergic mouse model

OVA-CTC3BHT MNr OVA-CT CEBHT

2 weeks 14 weeks

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 = S.E of measurements obtained from 5 animals
(OVA-treated) and 2 animals (controls). 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 (* P <0.05).

458.6 ng/ml 2.2 Aol nlske] oF 3338 718
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AAR oY oA AT (Fig. 8).
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skl FolA A FASEAT (P<0.05) (Fig. 8).
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Fig. 9. Effect of CSBHT on IL-4 and IL-13 release in OVA challenged isolated splenocyte

Splenocytes from Balb/c mice were isolated following ovalbumin challenge Ex 700 as described in the Experimental section. Cultured splenocytes

were then incubated with 10 pig/ml OVA peptide or with saline (control) for 48 hours and IL-4 levels were measured in cell culture supernatant.
The data shown represent the mean + S.E of measurements obrained from 5 animals (OVA-treated) and 2 animals (controls) (¥* P<0.01, *¥* P <0.001).
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AZ 78 cyclophilins@ 233+ calcineurin®]
o123} 7)%5S Aoz NFATY ©elitss
Wafsta A7 oz MEFule] NFAT B o]
29| o]5g Wallsta T X7 SA-& JAlste F
FHoZ ¥ Er] NS AT

NFAT-1 Z98-& Thl Ae]E7IRIS] A& 4d3]
TN FA O Th2 Al E7IRIS] A& F7HA

7)<t ¥Hsle] NFAT-2 2382 Th2 Aol E7IIQI
o] WAL ABAZITHE HollA NFAT-29] 7]% 9A)
£ Fot dEEr] 23 s v|dE & Ao

—

-

N
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P Western blot AR 4% A3}, CSBHTS &7
o B3t NFAT-1 Biid o) IS APy &
= v oFalgl on NFAT-2 9l d 23S 97349
o g3 g ASE e (Fig. 5-1 & 5-2).

AP-1-& Jun3t Fos® o] F0]% o] g oA & NFAT
o} st 14 DS FZIAN 7)1 GATA-290 9J3)
FEH 1L-139 FHEE F7MIIE AARIA It
37 FosS} cJung] WHoA & diFRTo] Bt
c-Fos &dL AAHUOY c-Jun FHE A H A ¢
*Th CSBHT- c-Fos$} c-Jun®] TS A5t AP-1
ATAGE Aojste e A4 B & T U
o (Fig. 6-1 & 6-2).

NF-kBE p3503 p657F A3 o]Fo|FAZ in-
hibitor kappaB (IkB)2}3L £2|& A Aol 27 Adts}
o ZAo] A el = AEd] EXgTt NFkB7t
9 2A=-E WES w] NF-kB-IkB 53 = ¢14+e}y]

AL

o BEE F3A9 promoter F-9o4 DNA A3HS 3}
o £ =3 NF-kBY HAF €42 TNF-q,
IL-6, IL-8 59 A F3d S fFEgozH dF ke
of $23 94L& P NF-kB p652 LA =
CSBHT®| oA Hlste] B3-S AAlete= 2102
Uebtt (Fig. 7).

CSBHT®| HITHA| Zoll A HARIAL W el n|X]= 4
S BE37] Y5t western blot ¥4 3 A
GATA-17} GATA-29] 82 CSBHTY FXol wet
AAHAJT (Fig. 4-1 & 4-2).

IgE &A1 A AEE AAsh= die 399 44,
oo WHE =& T YZF, AIETIRI, FeeR I
/CD23 9 IgE A g A71ekA| Fol defgitia
A A Ut EE A= B HEZF 3k A
2579 ANz 93t} AAZ B AEY FY FEAS
Sato] o]FojA = ol Y Bo|F W& A3t
ed 379 98 3t} EAZ Th2 AZEAA &
E 49 113 22 Ao E7HRlel 9ste] AFH
o AR Z B A EY T ME interactiond] 23t A
TAG,

CSBHTY| 775917} OVA/alum 23 A7 2o
Al IgE 8-S JAstEAE AHE 23} OVA/alum
A2g 27 3 AF S 145 T AF A OVA-specific
IgE FE& BT Zastdoy 147 743 AF
IgE 0] Bt O oA e o2 a8t

(Fig. 8).

OVA/alume HZFASHIL CSBHTS 74T AFA

2 AF A WIS AEst] OVAR AA=akal v
& & | FSHNA 149} 113 BAFS ST
A APTolA iz o4 A FasAT
(Fig. 9).
ool AR w|Fof Ho} LS Ll 27
% RS Al Th2 A7} E818ke 1149} 1139 A4
AASFATE 24 717-& A B vtk Ee] AL
AR} F c-Juns A9T GATA-1, GATA-2, NFAT-1,
NFAT-2, c-Fos 2 NF-kB p655 AAIFOZH 1L-49}
IL-13 ZERE] &4& A5t Th2 Ao E7IRI]
HEE A= o7 AZtETh o] 24 DI
Poll A & 27] 97 X 5ol fr8atA 282
Ao g HoEY g5 FrtHow A7t I
o7 Azdrh

[e:]
o
o
=

¢
i

o

o
T
=
T

¢ vo wo

= o

fo

V. Conclusion

O MEo] RBL-2H3 BITHH A Th2 AMo]E
713} A QIAFe] W, T8]3 OVA/alum 2+ A5
N A OVA-specific IgES} Th2 Ao E7IQIS] Ao 1]
Ae G APHOE sty o 2 AH4E

A

. RBL-2H3 H|ZMZ|A2| eee|=27| Fut

L OG- AHF WA 23] ZE A
AE=A O] YERA] Gkt

2. Ol 49 IL-13 mRNA 32 43
< AT

3. WOAHMES 49 IL-13 ©9d Y-S 47
sl

4. WOAIMYS GATA-1 B GATA-2 T W
< AlstT

5. THOAIMES NFAT-1 3 NFAT-2 T g
< AT

6. T D -Fos DA LHE A5}

7. WO NF-kB p6s THE BdS A3
AT

32
T

Il. OVA/alum Z& WF0|MQ U2 Sat

L O 83 5 OVA-specific IgE A&
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