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The Effects of Alismatis Rhizoma Extract on Allergic Inflammation
in RBL-2H3 Mast Cells and OVA/alum-Sensitized Mice

Song Ji Hyun - Lee Jin Hwa * Kim Eun Jin - Kim Yun Hee
Department of Pediatrics, College of Korean Medicine, Daejeon University

Objectives

Alismatis Rbizoma has been known to suppress inflammation and allergic reaction. However, the cellular target
of Alismatis Rbizoma and its mechanism of action remain unclear. This study was designed to examine the effect
of Alismatis Rbizona extract (ALC) on the RBL-2H3 mast cells 7z zitro and on the OVA/alum sensitized mice ex
vi.

Methods

In the study, RBL-2H3 mast cells were cultured in minimal essential medium (MEM) for 24 hours, and treated
separately with cyclosporin A and varying doses of ALC, and then stimulated with Phorbol 12-myristate 13-acetate
(PMA) (50 ng/ml) and Ionomycin (0.5 pM). The levels of IL-13, IL-4 were measured by ELISA analysis. The
mRNA levels of IL-4, IL-5, IL-6, IL-13, GM-CSF, TNF-a were analyzed with Real-time PCR. Also, manifestations
of MAPKs transcription factors and NF-kB p65 translocation were analyzed by western blotting iz vit.
Subsequently, for ex ziw experiment, we induced allergic inflammation on Balb/c mice by OVA/alum and
administered ALC orally. And we measured serum OVA-specific IgE level and IL-4, IL-13 in the splenocyte culture
supernatant by ELISA analysis.

Results

ALC was shown to suppress mRNA expression of IL-4, IL-5, IL-6, IL-13, GM-CSF, TNF-q, and to inhibit the
IL-13, IL-4 production. Also ALC reduced an activation of mast cells specific signal MAPKSs transcription factors
and NF-KB p65 from the western blot analysis in 7 vitro experiment. In ex vitn, ALC oral adminstration decreased
the level of OVA-specific IgE in serum, and IL-4, IL-13 in the splenocyte culture supernatant.

Conclusions

ALC is shown to reduce inflammation and allergic response by suppressing Th2 cytokines through the regulation
of transcription factors MAPKs and NF-kB p65 in mast cells. Administration of ALC suppressed OVA-specific IgE
in ovalbumin allergy model through the inhibition of Th2 cytokine. In conclusion, ALC can be considered as an
effective treatment for allergic diseases such as atopic dermatitis.
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I . Introduction

A 27] g olEy] £%lo] = Aol A
B, ofEd Ry o m AlEE o] A¥o] S
off whe} A3} 27| WMsfshaA Hajolt L
27] ¥ 5 24 gElEr] d3to] sakd o g e
WA H1L o] E L Ear] gxojgkar FEH. ok
I HEL F-froplel & o s 7P T3 T A
g aRdgo g i dyEr] A niRA 2
7, B2 AYE gRlo] BiPHo R st
WAsh Zh B s, ks, 7, A T 5
AAQ 2HE BRATP. ghostolA| ofEFFRES
Zeof ) S KR i, B2, I 5o HF
off &3fuPh zle) el wet JA4371, okg4d7], T
712 o] 8 F/de] AolE HRld §4 ofEY]
7 SR M= Eho] fAlste] SE3F Akt
A Felo] 3k %1, Ak, TH, B AE
2 52 i AR o] T olg A
719l MEE RSt 4, 8 2ol A, &
W 77, B se) MR xS S5 B g
ofEw| 54 SRt M= [z IEst] YA 25S
FTHOE 5T} BIF| A 1L FFo
A2E s 34 BAPY,

BNAL (B Alismatis Rbizomdyv= BIAF (Alismataceae)
of] &3+ A VNAL Alima ovientale (Sam.) Juzep.2] 23
A BEE AZF A0R, AL Qlo] viEd a8
2o} M S AASIL AZ3te] ARFTY. <R
>V A opAdo] Hestar ke HshH, FlMER
o) 28-S T3 /INMEAFN- AN R - 115 K A - Bhapk
R S X Eshe 0% 7|55 ok F
8ol A& ) Pshal e Es Flst FlKSE
shal ifitEsh= ofE R o]l NS il 28
QP Zeololln] 5] B 4 Qi JAE oEalmng
off BAF aighE AT, WA ] Befol
FI7F vkl RaEek gake] Aejdy 2
Nk A= TFeAl A dn view APNA St
aaph, gksla? gy, gunkad?
of gk Bzt Ak =3 BA ojks FE=
T FEFEA"7, FolET a9} U 2]
0o gtk AF-Eo] YHEE| JPF 9 JolE R
A7t Y-S LH g o) of2 HA} Th2 cytokine
Lo mlAlE FEFt Aade 71 g A7

a

d

for o off

AeHA] ZSht Th2e] AHRhE: 7= oy g2
7] Aol A EA ST YRt Th2 A2
2 3 AAE Th2 cyrokineS F5 AZRE EAds)s)
I gEHEA e A5, 89 s G E
A IgE TAE S7HZIT. o|AY The 2= &l
27] 45 W8-S olsfista X Fsy] 9% Rl
7 &2oltt.

olof] A A= YA} F=Z=-5 Rar basophilic leukemia
cell line (RBL-2H3) HITHH|3E0) X E]8}] ELISAE &
af IL-13, L4 T A 4313, Real-time
PCRE 53| IL-13, IL4, IL-5, IL-6, GM-CSF, TNF-a
mRNA -2 el mlAfE= ke B98I0 western-
blot &% MAPKs®| 14Fstel HALF Q1AL NF-kB p65
translocation®l] FIAE &S B80T T3k OVA/alum
72 A 2] OVA-specific IgES} IL-13, IL-42] A&
A8l g 27 4S5 wE Al fold A9E
AA7Nell Birsh= uiolth

II. Materials and Methods

1. XM=

1) AlF 9 717]

(1) AleF

B2 AolA ARHEEE Al9F = Ethyl alcohol, Methyl
alcohol< Merck Millipore (Billerica, MA, U.S.A.), Minimal
essential medium (MEM), Fetal bovine serum (FBS), Antibiotics
(penicillin, streptomycin), Trypsin-EDTA-2 Gibco-BRL (U.S.A.)
A|E-Z, Ovalbumin (OVA), Dulbecco's modified eagle's
medium (DMEM), Dulbecco's phosphate buffered saline
(D-PBS), Collagenase A, Phenylmethylsulfonyl fluoride
(PMSF), Ionomycin, Phorbol 12-myristate 13-acetate
(PMA), Diethyl pyrocarbonate (DEPC), Chloroform,
DNase type I, Nonidet P-40, RPMI-1640 W},
Ethidium bromide (EtBr), Magnesium chloride (MgCl),
Aluminium hydroxide (AI(OH)s), Polyacrylamide, Isopropanol,
Ethanol, Ovalbumini= SigmaA} (US.A.) AlF-S ARE-3}
ATk Trizol AmbionAl (US.A) AFS ARSI,
Moloey murine leukemia virus reverse transcriptase
(M-MLV RT)¢} RNase inhibitori= Promega’}t (U.S.A.)
AEFS AR, RNAzol®E Tel-TestAt (US.A)
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AFE ARSSIATE Deoxynucleoside triphosphate (AINTP)
= TaKaRaAl (Japan) A& AR8-8FA AL, EZ-Cytox kit
+ Daeil LabA} (Korea) A3, primary antibody (pERK
1/2, ERK 1/2, pp38, p38, pJNK, JNK, NF-KB p65)<
Santa-CruzA} (California, US.A.) AlFS ARE3IATEH
SYBR master mixi= Applied BiosystemsAl (U.S.A.) A&
<, ECL-Hybond film< AmershamA} (US.A.) A &S,
IL-4, IL-13 ELISA kitt= R&D systemA} (MN 55413
USA) AFE AME3F9 2™ OVA-IgE ELISA kit
ChondrexAt (US.A.) AlF-S ARESIATE 1 9 A9
< 59 9 455 ARSIt

B AgelME g9 F27] (DWT-1800T, Korea),
7t SH4A (BUCHI B-480, Switzerland), 4 1%
7] (EYELA FDU-540, Japan), ¥AEE]7] (3FL743}
Korea), CO, Hl%¥7] (Forma scientific Co., U.S.A.),
Bio-freezer (Sanyo, Japan), Spectrophotometer (Shimazue,
Japan), Plate shaker (Lab-Line, U.S.A.), Quantitative
Real-time PCR (Applied Biosystems, U.S.A.), ELISA
READER (Molecular Devices, US.A)<] 7]715 A8}
Aok

2) 52

Balb/c AF= T3 B 21 g9 6 THOE TUA

PEE (Dol FFiskth T2 A3 dI7HA &
I nFAE (FAA FRTY AR Co)E T
FBotl FE 55 = 15%, <% 22 + 2 C, 12 ARE
(light-dark cycle)] 704 1 T B2t A3/ &
Aol ARg3tTE Aol kA tidtigty =Y

+2)91993] (Institutional Animal Care and Use Committee:
IACUC)®] 59?1 (50 E: DJU-ARB-2017 -E020)

flstens

3 AE W 9 g 2o

(1) A= i

H Ao A83F RBL2H3 BT E= F=A| 25
238 (Seoul, Korea)ol| 4] Frull3}53ar, MEM©Y 15% FBS
9} penicillin 100 U/md, streptomycin 100 pg/méE 7}
3t 37 T, 5% COolA Bkttt

=
F=71004 2 ARE B FE8H] A2 AE T o
3lo] o)F 7%t FRAAE w3l A B2 A%
71E ol&ste] s X3 YAl FEE (Alivnais
Rbizoma extract, ©|3F ALC)= Y& B (-84 C) & &
A3 == 3Aste] ARSIt

2. YWY

1) In vitro

1) AEz=4 53

(D RBL-2H3 A3 vjf

RBL-2H3 H|RHH|EZE #2]3l DMEM-5% FBS Hl
FHoll 10° cells/ml FE=Z 96-well plate®l] T3tk
cytotoxicity) 74

HWH -2 EZ-Cytox assaytﬁzl)% Y

o] A¥ol] AFE3ITE RBL-2H3 HITHHEE 1 AL
B2 37 T, 5% CO, HjF7]ollA vjeFgt & ALC (50,
100, 200, 400, 800 ugml)E 48 At F+ 23Tk
oS £53517] 6 A7 Ao EZ-Cytox S8 10 wA
7} well (n=6)°ll 7¥ekal A F5 A7EA] s &Fstaich
©] plateE plate shaker|lA4] 5 XL 3.5 speed = shaking
3l & ELISA READER 450 nmollA §3=E5 =4 3th

oL ~

/\ﬂ g_%/\—l =X

o

(2) ELISA 274

RBL-2H3 HITHHEE 48-well plate®l] 4x10° cells/ml
2250 ) BT 24 A B v e o] A
23 T2 AT (Only cells) &Z, PMA (50 ng/md)2}
Tonomycin (0.5 tM) 2.2 A3 2 tlZ&7 (PI_CIL)
o 2 ATE 8l $ Cyclosporin A (°13} CsA, 10 ug/
m)2}F ALC (100, 200, 400 pgml)E Z} welloll A2]skaL
1 AIZE 3 PMA (50 ng/m)S} Ionomycin (0.5 pM)S 2
A581aL 24 AZE Fof] TS AATE GARE A g
3 T8 FAUIET (PI + GsA), ALCE AT &
AT (PI + ALC_100, 200, 400)°-2 3}3th
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Rat IL-13, IL-4 ELISA kitZ AR5} T8 antibody

£ microwell®l] 100 w2 311 16 AIRE 524 Coll
FATE 2 well S wash buffer2 M2+ 3 assay diluent
5 200 pA Fo] 1 ARE BRF well S Al A2 A
vttt EEEFS 3kl AT HS 208 3|
o microplate S MRSt 2 Azl 328 100
2 2T 2 ARE FRF wells 2Rl A2ellA] uljat

AJch Microplate S i E=kei A working detectorE =0
ZF welloll 100 02 2L well S 1 AIZF B9 & &

220 A s} Microplate S
solution s TH=9] Z} wellol] 100 02 Y1l o] 52 3¢

oA 30 & B A0 Z ujF3FATE 2 wellol] Stop
solution= 50 W& %
4= 450 m=E SAIACE

M| A3} substrate
231 microplate spectrophotometer

(8) Real-time PCR

RBL-2H3 BIRFA|EZE 2.5x10° cells/m{Z 6-well plate
of 2 me# FEF3EaL 24 ARE FRF v FRE ol T
3 2 AT (Only cells) 22 31992, PMA (50 ng/
nd)$} Ionomycin (0.5 pM)CZ A=%F 2 U=
(PLCTDOE 3T vl = 2} welloll CsA (10 pg/ml)
9} ALC (50, 100 pg/mh)E A2lskal 1 AlZE o] PMA
(50 ng/mb)<} Tonomycin (0.5 IM)LZ A= TR 6 Al
7t Zol AZE AAE GAZ A3 +& U=
T (PI + GsA), ALCE AHEd & AT (PI +
ALC_50, 100022 33t} AlZ| Trizol S 1 ml 2L
eppendorf tube®l] ¥ ¥ chloroform= 100 xl EATE
13 Fgol 17 B Bk T 15 E 59 13,000 rpm

Table 1. Rat Primer Sequence for Real-Time PCR Analysis

o7 A4EE stk Fol EEHH AS5HS eppen-
dorf tube®l] $7 Il Isopropanol< FHOE go] &
2o 10 # A= T} 15 & 52 13,000 pm O Z
AAEE] stk olu S MElal 80y clEhEE
AT 5 10 £ 52 13,000 rprn.__—i' HAEF 319
o} s sHAl AAskaL FEsiE wizkA] 2
2] Zoj cell?] ol wE} DEPC water® 20~30 =
ol Z3t dAE7IE HE HobA] 5 7 Bt 75
TE tz A71748%A ol T Ade] d&2
amﬁ} A= RNAS At UrA= At
RS AARIA TFHE0] & (DNA cockeailol] 2L 1 Al
7P %37 Coll Fars & &t os CTE HK A7 )7}
Aol FA o2 &4 (DNAS A5
Atk IL-13, IL-4, B-actin primers A4 FE= 2H7}
3)43)] ©al (DNAS} SYBR Greens E;}S & Real-time
PCRS 95 C3 & A3 F95 T 15 & 60 C 15 =,
72 T 20 22 40%] A3tk

(4) MAPKs9| Q1ASL =23} A} Q1AL NF—KB p65
translocation &<l

RBL-2H3 H|THAZE 4x10° cells/m{E 100x20 mm
plate®l] 10 mf BF3}31 24 A)ZF 59 v U3k Fo
T8 8 2 A4 (Only cells), PMA (50 ng/ml)2}
Tonomycin (0.5 pM) 2 & A=+ 7 &7 (PI_CTL)
° 2 39tk vl F CsA (10 ug/md)2} ALC (50, 100
pgmh)E AL 1 AIRE ol PMA (50 ng/mh)S}
Tonomycin (0.5 IM)2. & 235 T2 6 Al7F Z| cool
PBSZ A&, scraperZ M|EE A1 Y4 EElsi] A=

Target gene Primer Sequences
o IL4 Forward 5'-ACCTTGCTGTCACCCTGTTCTGC-3!
Reverse 5'-GTTGTGAGCGTGGACTCATTCACG-3'
t ILS Forward 5'“TGCTTCTGTGCTTGAACGTTCTAAC-3'
Reverse S“TICTCTTTTTIGTCCGTCAATGTATTTC-3'
ot ILE Forward 5'-ACCCAGAGCGTATCATCCTTCAC-3'!
Reverse 5'-TCCTACCCCAACTTCCAATGCTC-3'
13 Forward 5'-CAGTTGCAATGCCATCCACA -3'
Reverse 5'-AGCCACATCCGAGGCCTTT-3'
Forward 5'-AAATGGGCTCCCTCTCATCAGTTC-3'
e TNEa Reverse 5'-TCTGCTTGGTGGTTTGCTACGAC-3'
it GM.CSE Forward 5'-GGCCCTGGAAGCATGTAGAT-3'
Reverse 5'-GGTAGTGGCTGGCTATCATG-3'
. Beactin Forward 5'-AAGTCCCTCACCCTCCCAAAAG-3'

Reverse 5'-AAGCAATGCTGTCACCTTCCC-3'
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NS MEHTE GAZ AEg +& FAUET (P o+
CsA), ALCE A gt 2 AFT (PI + ALC_50, 100)
o2 ok

(D Whole cell lysate: Lysis buffer {RIPA buffer 980
10 + protease inhibitor cocktail lysis solution (100x)
10 #0 + PMSF (100 mM) 10 @0} 1000 =
15~20 &% ol wjd?t & Tt o
At

(2 Nuclear extract lysate: Nuclear extract kitS A3
hypotonic bufferg 2L 15 & &< 2ol vk
gk 5 LA st A5 (cyroplasmic fraction)

S moith

EHo| Yol 39 Complete lysis bufferE 4
30 & 5 DgollA uidRE Foll A4l Eelste] 4
N (nuclear fraction)= LATE L& ThlzS BCA
W Yo s G 10% SDS-PAGE gel
] running bufferg & ¥ pre-running< 20
A AT 1 Akold| loading buffer = il aS- 5] X35}
5 B B9t 2o o] 1Rl & FolFAh gel?]
A A e NI 2 w1 F WA Fholl=
TS BT I v T AlES YAl 120 VE
W o HE gelS =710l Bl AHE - cransfer buf-
feroll 20 & <t @7} =1 1 Ato]o gelg] =719
9HA| membrane= A2 transfer bufferoll V2] @71 F
Ak 2HIQIE|2s 87190 transfer buffer2 715 2921
IS Ee F 90 + 52 150 VE membrane 0 Z ©]
FAZATE Membrane s Z7o A A2 1 AR &
QF 5% skin milk (TBS/T buffer)Z blocking 315FATH
Primary antibody (pp38, p38, pJNK, JNK, pERK 1/2,
ERK 1/2, NF-KB p65, B-actin, YY-1)E 4 Col|A] 31+
&% BEEAIZ] AL T ' secondary antibody & A2l
A1 1 AIRE 59 RESAIFATE SH oA ECL detection &
HES ARgSl IOl &7]a B8 Bt BT
5 argeol agell Azt 23l it band den-
sitiest= B-actin@} YY-13} B0} Image-Rab densi-

tometer®= =74 FEA3}TH

o

i

KR
=
=]
L

{0
Rt oo R

[¢]

2) Ex vivo

(1) OVA-—specific IgE &4

A E27] FF WS- [gEol| oJa) ui7iE =g ALC
7} Th1/Th2 cytokine B3 FH-& 53l OVA-specific

IgEY] AEES JAE 5 de=A B4 sk 6
F3 9] Balblc 2 (H 21 92 19 FHIHA FE A
g glo] AR A& A (Only cells), 6 789
Balb/c S*2101| ovalbumin 50 ©gg AIOH)3 200 gl &
2} (©]3} OVA/alum)ke] Balb/coll 23 AlZt o, 2, 6,
10, 13 ol 57 FARSE IgE A3S F=3 21 o
Z (OVA_CTL) 2.2 31921, 13 F3F OVA/alumS
E7} FAIAL ALC 200 mgkge MY 27 11400 13
A AT Tt A& A8 (OVA_ALO L E A%
th 2 9 14 Foll Y FY OVA-specific IgEE
ELISAE S35}t 19 7% 9] Balb/c T2 H+t 25
golglen 7 R s vy, F 15 "l ZiAvE
Aol o] && ]t

(2) Th2 cytokine IL—-4, IL-13 &7

6 %9 Balbic T 19 TH7MA] o= A2 {lo]
ARl v AlEE Ee8d A FAET Only
celly) &2 AL, v AEE Eeld F 96-well plate
ol 1x10° cells/well EF-3}3L OVA 10 pgml TE=2 |
g3 AS AT Norma) =2 3t 6 FHO
Balb/c Ao OVA/alum< 0, 2, 6, 10, 13 Foll 274
FAREAL B AEE B2, OVA 10 pgml 52 A
A= S T (OVA_CTL) 22 319131, OVA/alum
S B7} FARBIL ALC 200 mgkgs vl 7 114]9]
1314 77 T3 19 T4 Balblc 39| BIA A=
£ 52, OVA 10 pgmlZ A A3 RS A9
(OVA_ALC)2. & HA3IA T 48 ARt 5% vk
HjeF AgEdoA EulE 1L-133 1142 A4S
ELISAZ SA3l%h

i

o Hot M

3. &7 2|

A g 2t A HolHe 4 ¥ Ak
mean + standard deviation (SD)2-Z2 YERNSY, TE4
Hol| A+ SPSS 11.0 software (IBM-SPSS Inc. Chicago,
IS o83l I viXE4E 24 (One-way analysis of
variance; ANOVA) -0l Duncan’s multiple comparison
tests (DMRT)E oS 53R oM, Aol A
+ SHYEE T-74 (independent samples T-test)= ©]
&3 fFelds AFsiAth p @l 0.0s, 0.01 &
0.001 PRI 9= vrof 2 Aol 24 2tel7t
Ae Aoz BT
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[I. Results

1. /In vitro

1) AZz54 &34
= sk A3 50, 100, 200, 400,
800 pugmle] BE &4 FEoA AEx=zdo] YEREA]
bkt (Fig. 1).

&

@)

o
X

0
I
oL

o

A\

-
(=]
=

80

=3
(=]

el | viabllity (%)

4
(=)

C

Control 30 100 200 400 300
ALC (wp/mi)

Fig. 1. Cytotoxic effects of ALC on RBL—2H3 mast cells

RBL-2H3 cells were pretreated with various concentration ALC. The
results were expressed the mean = S.E (N=0). Statistically significant
value compared with control group data by T-test (¥ p<0.05 versus
the control group).

2) ELISA analysis

ALC7} BIRRA|Zo| A 14, IL-139] KAl mx]=
93-S #Hs7] 98, RBL-2H3 HITHH|Eo] CsA9}t
ALC (100 gg/ml, 200 pgml, 400 pgmd)S =23 F
PMA (50 ng/m{)2} Ionomycin (0.5 M) (°]&} PDO.E
A4=3 H, 24 AZE Fol] ELISAR 114, 1L-13 AA S-S

243490,

(1) IL-4 <d B4

IL-4 AYAFFS AL 188.909 + 14.27 pg/mlo] A
I, PITES 2 X2 §t Ul 358.627 + 50.66 pg/mé
2 Aol vlgl S7FkR o™, CsA A2l H PIE A}
3+ FANZTS 196.296 + 21.47 pg/mlZ thEtoll
Hlsl Fo4 Al AAE AT (p<0.01). ALC A2 F
PIZ 253 A9 114 ABAHFS 100 pgmlol A=
283811 = 6.20 pg/ml (p<0.05), 200 pg/mb= 219.478
+ 15.03 pg/ml (p<0.05), 400 pg/mi+= 188.774 + 19.79
pg/ml (p<0.01)E E5F thzTol vls] f24d A o
A=A Fig. 2).

450 -
400 4

330 4

300 4

250 A

200 4

I

100 4

IL-4 level in RBL-213 cell line (pgiml

30

Cmly e=lls  PI_CTL PI+CsA 100 200 400
P1+ALC (ug/ml)

Fig. 2. Suppressive effects of ALC on IL—4 production

RBL-2H3 cells were pretreated with CsA (10 ug/ml) or ALC (100, 200,
400 wg/ml) for 1 hour, and then stimulated with PI for 24 hours. IL-4
levels were measured by a sandwich ELISA using an ELISA kit. Values
were expressed as mean + SEM (n=6) (* p<0.05, ** p<0.01 versus
the PI_CTL group, # P<0.005 versus the normal group).

Abbreviations. Only cells (normal group): Non treated group, PI_CTL
(control group): PI treatment, PI + CsA (positive control group): PI
treatment with 10 wg/ml CsA, PI + ALC: PI treatment with ALC

(2) IL-13 Thjd A4

IL-13 AYAHFS A2 510.295 « 51.53 pg/ml]
A, NET-S 868.854 + 103.19 pg/mlE Aol H]
3 7kt FAUIRTS 496.789 + 50.04 pg/mlE
ozl Blal Fo4 UA AU (p<0.05). H
T 1L-13 AAHFS 100 pgmlol A= 747.413 + 27.42
pg/ml, 200 pgml= 690.425 + 78.98 pg/mlE, 400 ug
e 531.823 = 114.14 pg/mlE EE FEoA T
o] nlgte] AA Yot 200 pg/ml (p<0.05)2F 400 pg/
ml (p<0.05)°NA%E Zk2t FolAd Sl Aas Bt

(Fig. 3).

1200 1

1000 4

=l it

300 4 =

600 4 = .|-

400 4

o
&
IS
=4
E
2
o
\

200 1

Omlv czlls FI_CTL PI+CsA 100 200 400
PI+ALC (ug/ml)

Fig. 3. Suppressive effects of ALC on IL—13 production

RBL-2H3 cells were pretreated with CsA (10 ug/ml) or ALC (100, 200,
400 wg/ml) for 1 hour, and then stimulated with PI for 24 hours. IL-13
levels were measured by a sandwich ELISA using an ELISA kit. Values
were expressed as mean = S.EM (n=6) (* p<0.05 versus the PI_CTL
group, # P<0.005 versus the normal group).

Abbreviations as same Fig. 2.
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3) Real—time PCR analysis

ALC7} BIRFA|Z O A IL-4, IL-5, IL-6, IL-13, TNF-q,
GM-CSF mRNA F-32} ol n|x|= Faks H2s
7] 9131, RBL-2H3 BITEA|EEO]] CsAS} ALC (50 g/,
100 pgm)S AL & prz A=3ska ¢6 A &
Real-time PCRE mRNA 544} wa-g A8t

(1) IL-4 mRNA $&=} 4g

IL-4 mRNA 374 B2 B2 0.585 + 0.138
o]a, PIvte E A3 tHEFS 1.113 + 0.11302
gl vlste] frzE wdo] ST U=
T2 GA A2 0513 + 011302 TjZ vl
F2E o] AAE U (p<0.01). ALC A F PI=
A=8 AT IL-4 mRNA FAA 2&E-E 100 pgml
ol A= 0.691 + 0.053, 50 pgmlANAE 0.967 + 0.011=
B giEol| visle] JAEASY 100 pgmlllARE
T e AAE BAT (p<0.01) (Fig. 4A).

(2) IL-5 mRNA {Az 24&

IL-5 mRNA FAF FHL A2 0.162 + 0.054
o1, tET-E 0.939 = 0.062F Aol w8l
2 31E =77 el oAt zT % 0.221 + 0.106
o7 xRyl Hla) A do] AU
(p<0.001). ALC A&79] IL-5 mRNA A+ 4

14 4
2 ##
Uo12 I
= 10
=z
E 08
z a
Z 06 T
3
= 04 4
g 02

00

Onlycallls  FI_CTL  PI+Cid 100 50

FI + ALC (29/mf)

os]

RO of TL-5 }3APDH mENA in PI-CTL

100 pgmllA= 0475 =
0.722 + 0.075 (p<0.05)Z &

ol 7
M

o], hRT-E 1.144 +

=
TAE

A7 o]

2 gz

2%t 7ol 2y

127] F

0.034 (p<0.001), 50 ug/mi=

BATh (Fig. 4B).

Z7)=E9ich
DEEREECR

5 tharoll mlsl ol A

A2 0.200 = 0.055

0.144F Aol vl3ted &

A ZTE 0311 = 0.034

Aol AAH AT

(p<0.001). ALC A&72] IL-6 mRNA F3A} &HdLe
0.051 (p<0.001), 50 ug/mi=

100 pgmllA= 0473 +

0.046 (p<0.01)§ 25
-1 Ol 7l A=

A TmA-=

0.713 =

(4) IL-13 mRNA

IL-13 mRNA wFHZ} 1G] .
0.045°1R3L, HETL 0.959 = 0.0412 7;% o Hl3}
7T AN ETE 0.402 =
Hlgte] F7Al o] A=A

of FZA} o)
0.014% TZT-ol

ol niske] fre
HAT (Fig. SA).

(p<0.001). ALC AET9] IL-13 mRNA -4} &de
0.127% ool vt

100 pgmlol A= 0.644 =«

o A (p<0.05) JAEASH, 50 pgmllA=
0.882 + 0.0162.E thzxo) nltd A= ot
oS AT (Fig. SB).

12

o | #H##

: I

0.2 2

0.6

04 1 aaw

02 T

0.0 i T T T

Cirilyr cells FI_CTL PI+Cah 100 50
P+ ALC (sa/mf)

Fig. 4. Suppressive effects of ALC on IL—4 and IL-5 mRNA expression

RBL-2H3 cells were pretreated with CsA (10 ug/ml) or ALC (100, 50 wg/ml) for 1 hour, and then stimulated with PI for 6 hours. The expression
of IL-4 and IL-5 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 to as the RQ (relative quantitative) and is proportional to the

target concentration. Values are expressed as mean + SEM (n=6) (* p<0.05, ** p<0.01, *** p<0.001 versus the PI_CTL group, ## P<0.001,

### P<0.0001 versus the normal group).
Abbreviations as same Fig. 2
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14 - 2 12
. #a# E!
5 = HHE
= 12 I £ 10 I
I =
< 10 Z
Z E os
E o8 | S
= Z 06
= 06 2
= o LR
2 = 04 A =
= 04 4 ww =
= 1 5
£ o2 2 02
00 -t 0.0 . . .
Onlycells PICTL  PI+CsA 100 50 Onlycells PICTL  PHCsh 100 50
Pl +ALC (a/nl) PL+ ALC (aafud)

Fig. 5. Suppressive effects of ALC on IL—6 and IL—13 mRNA expression

RBL-2H3 cells were pretreated with CsA (10 ug/ml) or ALC (100, 50 wg/ml) for 1 hour, and then stimulated with PI for 6 hours. The expression
of IL-6 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 to as the RQ (relative quantitative) and is proportional to the
target concentration. Values are expressed as mean + S.EM (n=6) (¥ p<0.05, ** p<0.01, *¥* p<0.001 versus the PI_CIL group, ### P<0.0001
versus the normal group).

Abbreviations as same Fig. 2.

o 12 2 12
it ## 2 ##
= 10 E 10
E ] = I
z z
T 0% . E o3
g Z
= 0.6 ] 06 o
] =
:”f 04 1 % 04 ey
Z P
= =2
5 0.2 o 02
0.0 0.0 R
Omly sells  PI_CTL  Pl+Cah 100 50 Only cells PI_CTL  PI+Csh 100 50
FI+ ALC Ceg/nl) PI+ALC (xafnl)

Fig. 6. Suppressive effects of ALC on TNF—« and GM—CSF mRNA expression

RBL-2H3 cells were pretreated with CsA (10 ug/ml) or ALC (100, 50 wg/ml) for 1 hour, and then stimulated with PI for 6 hours. The expression
of TNF-a and GM-CSF 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 to as the RQ (relative quantitative) and is proportional
to the target concentration. Values are expressed as mean + S.EM (n=06) (* p<0.05, ** p<0.01, and *** p<0.001 versus the PI_CIL group, ##
P<0.001 versus the normal group).

Abbreviations as same Fig. 2.

(5) TNF-a mRNA f34 Id (6) GM—CSF $-Az} &

TNF-a mRNA A FdLE A2 0303 =« GM-CSF mRNA 32} W2 A2 0440 +
0.145°1037, T2 0.929 + 0.072E el B3| 0.115°]93, PITHO 2 2123 T)ZT-L 0.938 + 0.063
FrAE o] S7HERIT PRI 059 = 0.115 o7 Rapg]| vls) Az} dalo] 215t kAT
2 izl visf F-aA ddo] A=At (p<0.05). Z7 CsA ABT2 0312 + 0.084= T30l H]3]
ALC AET9] TNF-a mRNA 28744 B 100 pgmt  HAAF 230] AAH AT (p<0.001). ALC HE] F PIZ
M= 0.661 + 0.0642 ThET)| B8] 824 YA =23 A8 GM-CSF mRNA 241 2L 100 ug
(p<0.01) FAEACT, 50 pgmlol A= 0.933 + 0.0362- MeANAE 0513 = 0.155Z Tzl vlsf §-24 Al

= tjzwst Ao A7k UAl 49dt Fig. 6A). (p<0.01) AAELCH, 50 pgmloIAE 0.876 = 0.128%

thz=zoll mlsl A= o FolAd2 /I (Fig. 6B).
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4) Western blot analysis S7FE ATk CsAS) ALC (100, 50 pg/ml) =5 pERK1/2
(1) MAPKs °lAtsl A3 7| A 9] QLSS AANSHAR L, E3] 50 pugml ALC A E|T-o]
ALC7} MAPKs Al 8420 mx|= Hake eroli AT pERK1/2 4SS BAAATH (Fig. 7). E3H
7] $18) RBL-2H3 HITHAIZo) CsA2} ALC (50 pe/m, CsA%} ALC (100, 50 pg/ml) 25 pp38e] A4HsHE <A
100 pgnE A F PIZ AT F MAPKs b 51 100 pgnl ALC A It
(ERK1/2, p38, NK)OIA 0] Q14¥8} 522 western blor 10 & T e TAS pp3s AIUSE a2t

o= soIEtYT}h xjg)ael AARe| Hsle] prE 2} (Fig. 8). GsAS} ALC (100, 50 pg/ml) E5F pINKE| U4+

- - §]- = oA} A AE] .
=3 tzToll A ERK1/2, p38, JNKS] Thilz 1k o] = 50% °Fd A (Fig. 9)
IZ’: 40
Pl . o + + z 7 316
CsA - - 10 - - Z 30
ALC - B B 100 50 =
(ug/mly a7 23
— - - = pPERK112 2
— 133
£ 15
= ER A e s JERK12 £ |
%
z = 05
“ —— - |- B-actin - bo L
Onlycslls  PLCTL  PI+Csh 100 a0
PI+ ALC (kafmE)

Fig. 7. Effects of ALC on ERK1/2 phosphorylation in Pl-induced RBL—2H3 mast cells

RBL-2H3 mast cells were treated with ALC for 1 h, then treated with PI for 0.5 h. (A) The phosphorylation levels of ERK1/2 were analyzed by
western blot. [B-actin were used as internal controls for the nuclear proteins, and (B) relative amounts of each protein were determined by Image J.
Abbreviations as same Fig. 2.

3 -

PI - & & + +
CsA - - 10 - -
ALC - - - 100 50
(ngmb)

R ——— R | X1 15.36

= p38

. S, e S e—

pp38ip38 foldi

“ S e e e |- B-actin

1.00
Onlyeells  PLCTL  PI+Csh 100 50

FI+ALC (pa/mb)

Fig. 8. Effects of ALC on p38 phosphorylation in Pl-induced RBL—2H3 mast cells

RBL-2H3 mast cells were treated with ALC for 1 h, then treated with PI for 0.5 h. (A) The phosphorylation levels of p38 were analyzed by western
blot. B-actin were used as internal controls for the nuclear proteins, and (B) relative amounts of each protein were determined by Image J.
Abbreviations as same Fig. 2.

e
PI - + + + + 2 3 S
CsA . . 10 ) . 2
ALC - . - 100 50 = 0
(ugmb) s
S ——— s | = g 2
—— — — — | = PJINK 2 "
— — — — —| = 1470
= JNK R
=
= 10
= B-actin = s
“ W W Sl | — B 5 1.00
0

Onlycells  PLCTL  Pl+Csd
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Fig. 9. Effects of ALC on JNK phosphorylation in Pl-induced RBL—2H3 mast cells

RBL-2H3 mast cells were treated with ALC for 1 h, then treated with PI for 0.5 h. (A) The phosphorylation levels of JNK were analyzed by Western
blot. B-actin were used as internal controls for the nuclear proteins, and (B) relative amounts of each protein were determined by Image J.
Abbreviations as same Fig. 2.
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(2) NF-kB p65 Azdg 7|4

CsAS} ALC (100, 50 pgml) B5F GSHgolA S
g HAF AR NF-kB p652] MZEZHA s oz o]
T2 RIS A i Tadske Ae B 5 ATk
£3] 100 pgml ALC A 2liro] PASHA NF-kB p65&
Az o g9 o]5-& FHAAZT (Fig. 10).

2. Ex vivo

S8l ALCE 200 mgkg 737 T3 5 2 9} 14 5l
g F OVA-specific IgES ELISAZ Z431th
=43 A3} OVA-specific IgE AAFFS AT 2
T2} 14 FollA 4 63.7 + 187 ng/ml, 213 + 50.9
ng/meI NI, T 2 F9F 14 FollA 247} 28225
+ 340.1 ng/mf, 7538 = 254.1 ng/mlE /gl Bl
oF 443w, 353} A= FTRINTE AdTY
OVA-specific IgE AAHFE 2 F9F 14 FollA] 24z}

1106.6 + 211.3 ng/ml, 4284.4 + 697 ng/ml= T)Zol
Hlgke] oF 250), 179 A= 7Hast] F94 e

(p<0.001) JAE EA} (Fig. 11).

1) OVA-specific IgE &3

ALC7} Th2 cytokine IL-4E5 A3} 7Hkakdol] 9]
3l =% Th2 ARkl mXE Fa-s F2s] 2fsh
Balb/c F3] OVA/alum S 57} FARI IgE A8

= 77

PI - + i + + E 6 1 557

CsA - - 10 - - =

ALC - - - 100 50 e 2

(1ag/ml) g

S i s | <= NF-xB p65 = 47 334
2 3
S B e s e | = YY1 E 2

Z 100
= 1 4=
=0

Only cells PICTL PI+Csh

PI+ALC (sa/mh)

Fig. 10. Effects of ALC on the nuclear translocation of NF—xB p65 in Pl—induced RBL—2H3 mast cells
RBL-2H3 mast cells were treated with ALC for 1 h, then treated with PI for 20 min. (A) Nuclear, cytosolic proteins were separated. Translocation
of NE-KB p65 to the nucleus, as determined by Western blot analysis. YY-1 were used as internal controls for the cytosolic and nuclear proteins,

and (B) relative amounts of each protein were determined by Image J.
Abbreviations as same Fig. 2.
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Fig. 11. Effects of ALC on OVA-—specific IgE release in OVA challenged allergic mouse model

Mice were treated with the ALC extract (200 mg/kg) for 13 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. Values are expressed as
mean + SEM (n=5) (*** p<0.001 versus the OVA-CIL group, ### P<0.0001 versus the only cells group).

Abbreviations. Only cells (normal group): Non treated group, OVA-CIL (control group): OVA/alum injected, OVA + ALC: OVA/alum injected
with orally administration of ALC
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2) Th2 cytokine A4 JA| &3} IV. Discussion

ALC7} Th2 cytokine TL-49} TL-13 A3/30ll w]x|&= G
&S B3] 23, OVA/alumS 87 FASHL ALC
£ 200 mg/kg 73T T3 Balb/c A NA] B M3
E—a] 3] OVAR A AF=Z5}aL 48 AJIZF T91 w3t
ik G oA EHlE 149 113 A4k
ELISAE =33}t

Tr‘

OlEV|T|RYEL tt o7 ofslel TS HHES=

A5 M)A g 53] LololA ks A E
7] Aoy, H o L 27| A3kt A Su9]
o g FHEC Z7} FAE Hol=t?, 20163 =
A7 A oleka g-eluye} 1k 184 o]} 4o} - 4
A9 ofEN IR AL T APES 14.6%E =
< HEE AAsL TP

An mlm

(1) IL—4 Tl A

HI Al v AU L4 AAEe AT ) obET| T ialo] QubEe] KBl i SHS
4.27 = 1.98 pg/mlOI AL, THZET-E 78.33 = 5.96 pg/ml ol gl =& ZAIFY A 5o =4 ¥ AsE
= Aol viste] ok 1839 A% SR AW gwe sang)T sl seEAl S| Agow 24
T IL4 YL 3979 = 498 pg/mt® TNETO Bl an0 1w qme sy glom 2ze] A Hele)
3tet o 1om A= Aaste] T QA p<0.00D) g spaxg So] olam T TP, AH 2ol EA=
AA =AUt (Fig. 124A). The AIES] BAS ZAA7A g 35 Az} Hole

L kAT AlF e YEAE =1t )

(2) TL-13 izl A ShES] TR FolSe qakos a ATl 67.5%

HIZ Al 2wl A5 113 S BT o] Buyl AgEo|E AMLo| ARTIo] 9glon o=
6.88 + 2.7 pg/mleI I, NFTL 45.1 + 4.71 pg/mlZE B0 )3k 98] U A FA A ZoleAe A
gdel sl of 658 A= Fleklh Al & AF T} g3 ARBAS 7PHTPO. =3 JA) 3
IL-13 AARFE 2271 + 4.17 pg/mlE ThZFTol| B3| 3| 2~EalA = ﬂmwa—m] AFEE T QA B 2~Eb
°f 1o A= astd 94 3= (p<0.0D) AAE o ym Jleze gusls o uiA 2o sh
BT} (Fig. 12B). 2 7}ee=0] 33 E]_u]xﬂﬂ. HkSo] Q= ASE 9

TP, olo] we} B} p=3tal b ofEv| a4 X
Foll gk 877} S7kskaL

g
o]

90 1 #H# 60 1
REH#

50 1

L eult sup. (pgiml)

IL-4 production  in splen. cult. sup. (pghml)
u
=}
»
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Fig. 12. Effects of ALC on IL—4 and IL—13 release in OVA challenged isolated splenocytes

Mice were treated with the ALC extract (200 mg/kg) for 13 weeks. Splenocytes from Balb/c mice were isolated following ovalbumin challenge ex
vivo 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 and IL-13 levels were measured in cell culture supernatant. Values are expressed as mean + SEM (n=5).

(**p<0.01, **¥p<0.001 versus the OVA-CIL group, ### P<0.0001 versus the Normal group).

Abbreviations. Only cells: Non treated group, Nr (normal group): OVA coated, OVA-CTL (control group): OVA/alum injected and OVA coated,
OVA + ALC: OVA/alum injected and OVA coated with orally administration of ALC
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olET I RH ] PFHRl BEAL AYES THks
$ AHE 2§, Th1/Th2
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THI T} FAAE, Thl Al3EL}F Th2 Aol A tg
A= cyrokine 0] TASHA T
A A 24 Th2o] AW S7h= ofe] &
27] AgoA 54202 Yepdth The AYkg-o
2 7 Ak 14, 1L-5, 1L-13 52] Th2 cytokine->
A% ARE Aol dHEA RS sk,
g 3AS7eS flsha, 9 Ik A8 S
Al71H gi AE B Zo Aol 0 whlzel g
29 HAES Asfste] o A8 Fxo 7)les &
AAZITE o)A H Th2 ARE o}ETTRHL o]s)a}
1 X g37] 93 AR A 2o
B Aol 2291 A} (Aliwmaris Rbizoma, PR BHS
o] F& I FahaL BEtkee] & FIste] FKBE S
I itEShs FER ko] NEREIAY B k
7} BEke] JERD iES X F3CP. T AR 4o
b J#E 55 3 wdtete] KEMSITE TRl A, FENERT
ek 2ol w ol w12 eigtsted ks,
B 280 2 FiM i AR A, AR, #
fr T2 aigsted AR S XSS P
OIEI IR 3 ol wet 5471, oA
7], W71E U F8 4] ate|7t veR=T
w7710l Eigho] gAlste] W 7910 kB
Az 2o] 24wl FalkE w|B7kd ZA4bo) BRRE TP,

oleldt 4710 $Ad okEwRe] B} vl
HAHD, WAFIRG 58 59 X8 a9yt 2u
Hoi_ll] Eﬂ}\]- of| e} Z‘,&E%% 3] =3 3413-17)’

FolED] g2} g Els
R E AT, o} ENAP} Th2 cytokine T&e] T3]
= Y AsAdD 71l gk A= HekA K3t
Atk

ool A A= RBL-2H3 HITHA|ZAA BAL 355
(ALO)©] Th2 cytokine®] &3 MAPKs®| <14k}, A
A} QIAF NF-KB p65 translocation®l] PR &S o}
HQk3, OVA/alum 72F w9204 IgE, 1L-4, IL-13
Ak Ao mlRE FFE FAsk] ALCTF €27
AE WH3o Al ol a3} A=A GRSt
A oA, ALCE] AlZ=4S SAHT A, S0, 100,
200, 400, 800 pgmle] EE Z4 FEAA MEZFA 0]
YEREA] 3ttt (Fig. 1).

HITb 2= Alzd el H9e F5sH 7HA 1

U= AR T2 ol AA| 220l EAfsiar] L=
7] @SHREol TP HIA| E= Eo] IgE-Fee
HES-l] ol8) 3 Ul9] cytokine
3} SSHA| S ERlskET] o7l IL-3, 114,
IL-5, IL-6, IL-8, IL-10, IL-13, IL-16, TNF-a, GM-CSF
5ol ZgHET o213 cyrokine S EHIFOZH A
27] 459 7] 93 7] W3- d o wHAd
Ao g HAFE AFAIE F83% I P
RBL-2H3 BIFF Hl3£)] CsAS}F 100, 200, 400 pg/md
52| ALCE AE|g 3 PIZ A=3F & ELISAZ IL4
o IL-139] A FS AT A 2 L4+ B
< ATollA izl vlsl frold A AU
(Fig. 2), TL-13- 200, 400 pgml2] ALC 2ltollA] o
Z7ol| vlal o4 A A=A Fig. 3). 50, 100
pgml FEe ALC AEF ZAE Real-time PCRE
mRNA 32 B 4% 23, BE APTrolA
gzl BlEl sl AAIE IL-5, 1L-6 (Fig. 4B,
SA)E A IL-4, IL-13, TNF-a, GM-CSFS] mRNA
AR L 100 pgmle] ALC Aol Tt thzT
°ﬂ Hlﬁﬂ o Al QAU (Fig. 44, SB, 6). F
A4S )| ALCYT BITHAIES] P35 cyrokine +
% Alste] Thi/Th2 AE W-3-9] #3-& FAIStA
dH27] 95 v A AHE YEille AS g1l
]

RI (Fce receptor type I)

o 2 NF-kB p65 translocation
AsAG 717& dolr7] 213l western blors F3l]

MAPKs (ERK1/2, p38, JNK) ¥ NF-kB p65 FAF Ak

o PR UE BUSSCE MAPKE AE 92
DE|Y] UEE 8 02 Asle] AE 4 L Ba
T SR
O

$sh= 718 F5oll ulel ERK1/2, p38, JNKZ £
o, 9% k&0l Yehtd o]E5o] <4kt (pERK1/2,
pp38, pINK) HHA] AL Q121 NF-kBE| 3 )= 9]

ol5S FHZI3IAL FFA cyrokineT2] FHAE Z-EAl
21t} p383} ERK1/2= 212} 114, 1L-13 AJ4kel] 583k
AS7F HH, INKE T Al ZAg0 #odsh= FAL
F83 AR,

Western blot A3 ZA3 pJNK, pERK1/2, pp382] &
A 9L ALC (50, 100 pgm)E T3 2E A
oA Tzl Hlske] AAEAT Fig. 7, 8, 9). &
3| pp38 100 pgml ALC Aol A, pERK1/2% S0
pgml ALC A 2lroll A dAg 7HAE BN pINK+=
100, 50 pg/ml ALC A 2]oll Al 50% o3 A= AT
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©

g AFE Sl ALC7F MAPKs UARe] whz
Az)ste] MAPK A& AEA 7148 Walishs
& T AT NFxBE E5 A1s A AL 1A}
2ZA o] Aol 23l & kO Z 5017} NF-kB bind-
ing site®ll A¥3t] FF HA A4 5 HAE
STohe IS P 2 230l NF-kB p6s THEE
AL ol Hlst] ALCE A 2|3k Aol 2
28om 53] 100 pgml ALC A ]TolA A3 A
ST (Fig. 10). °1E &3 ALC7} NF-kB2| & 129
o] At HFA cyrokine S AAl= &
Pt Aes & F AT
0139 i vinw AT A3 ALCE HITHA| o)A FH]
EE= 114, IL-5, IL-6, IL-13, TNF-a, GM-CSF2] 3438
fFelsiAl Alska, MAPK HAF A B NF-xB2]
ZAAL 17| S Wl e 24 FdaFadE 7

o o~
2 ¢ & Ik

tlo o _V‘.i

WL ek

A7} Th cyrokine IL-45 43} Th2 HYRES:
o HAx|= FFES B3] 218t OVA/alum 7H2 A
FolA AF 2 F, 14 Foll OVA-specific IgES] 4=
ELISAZ Z74%t A3}, ALC *2|-2] OVA-specific IgE
Ado] tiztol vls FASHA A= AT (Fig. 11).
13 F o v MEE E2l5t OVAR A A=

48 AZE FE vt F, weg FFAol| A EhlE 114
9} IL-13 WA S ELISAR =43 A3} ALC AT
o] IL-48} IL-13 A& thzwel Hlal] f2lstA Al
ST (Fig. 12).

o]& B3l ALC7} OVA-specific IgEE 243}, 14
o} IL-13 RS AAlste] ZAakdol o3 f=d
Th2 BHRFES A|ojgho M Thi/Th2 BIFE| 7]
o 7oz Azk=E)

o4 in vito} ex viw DD AFHE F3l HA) The
cytokine-/] IS RSk HITHA|E g, IgE'o’]
A g A uilEE B0lE ZdaaA " o)
o= Qg & Er] WS YAl At e

gelg % qlgich

o] 2ZA Yol A} ol ET N RES WRF &
g 27] Aol Fgo] 7153 Hog At E3
B %5 71, 42 58 T8 T2 A 34
ohEsm ol B3 B 4 A& Ao Az
TS TS i AP 53| olEd|T R FofAe]

47 B398 IRIske A7) R Aoz Audr:

FE 23S0l olxl= Fgtk 13

V. Conclusion

A} F5E-0] RBL-2H3 H|THA| 30l A] Th2 cyrokine
3} A 1Ake] ¥H 18] 31 OVA/alum 72 A3 ol A
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e AYA o TFrelel thest e AT Bl

1. In vitroO| A EHA} =SE0| RBL—-2H3 H|DEA|=0]| O]
= =0t
1) AF RITAZTFA BE
UERA] ettt
2) IL4¢} IL-13 T A8 AT
3) IL4, IL-5, IL-6, IL-13, TNF-a, GM-CSF mRNA
Az HEds AT
4) pERK1/2, pp38, pJNK % NF-kB p65 HdS
AsFA -

R I I B

2. Ex vivodll M EfAL ZEE0| OVA/alum ZHEH MZ[of|
o= &0t
1) OVA-specific IgE9] A& A ZTh
2) Th2 cytokine IL-49} IL-132] A& IS
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