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Abstract

Effects of Korean Herbal Bathing Extracts Composition on Th2 Cytokine
Production in MU/9 Mast Cells

Moon-Hee Jang”, Jae-Song Choi ", Ae-Ryun Choi ", and Taek-Won Ahn""
Dept. of Sasang Constitutional Medicine, College Oriental Medicine, Daejeon Univ.
“Dept. of Sasang Constitutional Medicine, College Oriental Medicine, Daegu Haany Univ.
"Hot Spring Medlicine Laboratory, College Oriental Medicine Daejeon Univ.

Objectives
The purpose of this study is to investigate the effects of korean herbal bathing extracts composition 1 and composition
2 on Th2 cytokine production in MC/9 mast cells.

Methods

The effects of composition 1, 2 was analyzed by ELISA and Real-time PCR in MC/9 mast cells. Levels of IL-5,
IL-13 were measured using enzyme-linked immunosorbent assays(ELISA). mRNA levels of IL-4, IL-5, IL-6, IL-13
were analyzed with Real-time PCR.

Results

Composition 1, 2 inhibited the IL-5, IL-13 production signifcantly(p<.001) in comparison to PI-control group at concentration
of 100 ug/mL, 200 wg/mL. Composition 1, 2 inhibited the IL-4, IL-5, IL-13 mRNA expression signifcantly in comparison
to PI-control group at concentration of 100 wug/mL, 200 ug/mL. Composition 1 inhibited the IL-6 mRNA expression significantly
in comparison to PI-control group at concentration of 200 wg/ml. Composition 2 inhibited the IL-6 mRNA expression significantly
in comparison to Pl-control group at concentration of 100 wg/mL, 200 wug/mL.

Conclusions
These results indicate that composition 1, 2 has the effect of decreasing the Th2 cytokine production in the MC/9 mast cell.

Key Words: Korean Herbal Bathing Extracts Composition, Cytokine, MC/9 Mast Cell, Atopic Dermatitis.
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(1) M|z 2F

B Ao AFEE MC/9 murine mast cell(ATCC,
USA)S 10% fetal bovine serum, 10% T-stim(BD
Biosciences, USA), 0.05mM 2-mercaptoethanol and 2mM
L-glutamine(Sigma-Aldrich, USA) ¥ 100 pg/ml strepto-
mycin(Gibeo, USA)©] S+ DMEM v Aol F-H-A1A
37°C, 5% CO2, 95% TN71°lA Wl skt A= 5
2~331% Ad] v Fsiiich
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Table 1. Korean Herbal Bathing Extracts

Herb Scientific Name
1 F23}  Lonicera japonica Thunberg
2 FOVRL Xanthium strumarium Linne
3 A Angelica gigas Nakai
4 AR Saururas chinensis Baill
5 Bl Mentha arvensis Linne var
6 oNXAZ  Houttuynia cordata Thunberg
7 AT Sophora tonkinensis Gapnep
8 A Melia azedarach Linne var
9 2¥eF  Pawnia lactiflora Pallas
10 4 Sophora flavescens Aiton
11 WX Dictamnus dasyearpus Turcz
12 599 Pawnia suffruticosa Andrews
13 ML Acoris gramineus Solander
14 WZE  Atractylodes japonica Koidzumi
15 A Morus alba Linne
16 QUM Panax schinseng C. A. Meyer
17 EFY  Taraxacum platycarpum H. Dahlstedt
18 VX Artemisia capillaris Thunberg

._
©

=
H

8
4 N
0%
2L ot @

Eriobotrya japonica Lindley
Uncaria sinensis (Oli.) Havil

Arctium lappa Linne

N
—

22 2% Caesalpinia sappan Linne

23 5 Cwrouma longa Linne

24 7] Astragalus membranacens Bunge
25 2¥eF  Dioscorea batatas Decaisne

S 47 20%9] V&2 g5l Zded,
10%, 10%, 10%, 35%, 35%°] B|&=Z Z3sto] 23
ZAEol2 3 th(Table 2).

Table 2. Korean Herbal Bathing Extracts Composition

composition 1 composition 2

Herb Scientific Name Rate (%) Rate (%)

A Angelica gigas Nakai 20 10

37 Astragalus membranacens 20 10
Bunge

2} Divscorea batatas Decaisne 20 10

EFY Taraxacum platycarpum H. 20 35
Dahlstedt

VIS Eriobotrya japonica Lindley 20 35

2) Nt S 717

(1) Alef

Dulbecco's Minimal essential medium(DMEM), Fetal
bovine serum(FBS), Trypsin-EDTA, Antibiotics(pen-
icillin, streptomycin)i= Gibco-BRI(USA) Al &S AFS-3}
%3, Dulbecco's Phosphate Buffered Saline(D-PBS),
Phorbol  12-myristate 13-acetate(PMA), Ionomycin,
Phenylmethylsulfonyl fluoride(PMSF), Diethyl pyrocar-
bonate(DEPC), Chloroform, Isopropanol, Ethanol, magne-
sium chloride(MgCl2), 2-mercaptoethanal= SigmaA}
(USA) A5 AHE-SHATE Trizol& AmbionAKUSA) A
F&, EZCytox kite= Daeil Lab. co.(Korea) A&,
Deoxynucleoside  triphosphate(dNTP)=  TaKaRaA}
(Japan) A%<, Moloey Murine Leukemia Virus Reverse
Transcriptase(M-MLV RT)S} RNase inhibitore Promega
AKUSA) AlES AHE3FTE SYBR master mix
Applied BiosystemsAKUSA) A &S AME-390 ™, I1-5
ELISA kit= BD bioscience ’KUSA) A&, IL-13 ELISA
kit BiosourceAUSA) A& ARSI, 1 9] AloF

5o 57 ¥ 9FS Agdgn

71712 €9F27] DWI-1800T(H§, Korea), 7
53] B480Buchi Labortechnik AG, Switzerland), &
A 7127] EYELA FDU-540(Tokyo, Japan), CO, W %}7]
(Forma scientific Co., USA), Y4&-2]7](3+d 43}
Korea), plate shaker(Lab-Line, USA), spectrophotometer
(Shimazue, Japan), Bio-freezer(Sanyo, Japan), Quantitative



Real-Time PCR (Applied Biosystems, USA), ELISA lead-
er(Molecular Devices, USA) 5= AM-3}$ITh

2. W
NHZE=E &£

MEZE=AHE S EZ-Cytox assay S o7k Wt
o] A&o)] AREEITE M9 mast cell-> 37°C, 5% CO,
Hi 7oA 1AIZE B e - 25714 ghoF 3
F F5 50, 100, 200, 400 1gml)< 48 AL 53t A2
ST Wl EF 6417 Aol EZ-Cyrox £ 10 ulA
7 wellll 7Fekal A9 E5 AZFA] wfFsiaith o
plateE plate shakerolA] 3.5 speed 2 S-ZF shaking 3L
ELISA LEADEROIA 450 nmol| X SF =& £33}
Ak

R

‘9‘4
i
. g
N

2) ELISA =X

(1) 257tX| Y2H| otk FES ELSA £F

MC/9 mast cell S 48-well platedl] 4x10°/mLE 250
uL’A‘ TFatal 24417 F3E w e v FAEE

< A4 Normal) &2 AHE-51%1. 2.1, PMAGS0 ng/ml)
9]— Tonomycin(0.5 pM)FFOZ RT3 & 27
(PL-contro) © & ARE-SFATE Wi $- 2571 €] ghof
FZE(G0 #gmL, 100 #gmL, 200 #gmDE 7} wellol
2] 3kaL 1A17F Foll PMA(S0 ng/mL)2} Tonomycin(0.5
IM)CE 258 5 16A17F ol A5ols Ao Ad
O 2 AR

Mouse IL-59} IL-13 ELISA kit & ARE3lo] A=A
A Aol w58 antibodyE microwelll] 100 uL 2
8kl 4CollA] 16417 T 7 well S wash buf-
fer A Z 3} assay diluent =S 200 UL 4 FolA 14)7F

Bl e 420 M

ST A3 O
A A e

}o 2 100 WL A QA 2"]7J
S well& 2 5:— Aol 4 v FskSATt. microplate
s THEo] A 7 well ol
B A L0 A

S A Z3}3L working detectors

100 UL A Y3 1A 7 < well S 2
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A 51T microplateE A2} suvstrate solution%
REEolA 2t wellol] 100 UL 4 3L 302 < o

Lol A A0 7 nfjokslith stop solutions 7+ welloﬂ
50 UL 4 %
450 Mz =43}

43 Microplate spectrophotometer®l| 4] 54

(2) YEX 24 =2 HIE0 M2 ELISA &8
MC/9 mast cell S 48-well plate®l] 4x10’/mLE 250
WA Al 244171 FRF ui gt v T A S 7
2 A Normal) -2 A3} 2™ PMAGS0 ng/ml)
9} Tonomycin(0.5 UM)TFEZ =8 #& tiXT
(Pl-control) . & A3} th vk &
S} GsA, 10 pgmL)eF JEA Z24E 14100 pg/ml,
200 pgmL)3 JEA ZAE 2100 pgmL, 200 18
ImDE 7} welloll 22]3FL 1417} S0l PMA(S0 ng/mlL)
2} Tonomycin(0.5 UM)2-E. A3 5 1647F To) A=
NS dof Zhz} Pduatat Ao ARSI
Mouse TL-59} IL-13 ELISA kit & AR5} AlZAR)
A Aol W} T8 antibodyE microwellll 100 uL 2
4CellA 16A17F F2ATE 2} well-2 wash buf-
assay diluentE 200 UL 2 FoA 1417
well & TH § A2 A wjgsisinh 2FEE S
Il 8248 & microplateE Al 2]
atal 7t FEFH JSAE 100 uL A ATk 2A17F
S well & 2H - Aol 4] wlj ATt microplate
£ MA3I3L working detectors THEOIA] Z} wellol
T Aol A

% Cyclosporin A(®]

$Fst

M
2
EL
4
0>
o\
2
o
[y}
S
j=)

100 UL A B3 1A 5 well& 2H
H FSFATE microplateS M2 SFAL suvstrate solution=r
THE01AT ZF welloll 100 pL 2 3L 304 E9F o F
oA A0 2 njkstAtt. stop solutions 2 wellol
50 UL & %
450 . ST

7. Microplate spectrophotometer®l| 4] S-31%=

3) Real-time PCR

(1)RNA =&
MC/9 mast cellS 6-well platedl] 2.5x10°/mLE 2 mL
A BT 24A17F FoF vl okst oy B e
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7373 Normal) © &2 AHE-3}51 0, PMA(S0 ng/mL) %}
Tonomycin(0.5 UM)THE.Z A}=8F -2 T Z234(Pl-con-
trol) O 2 ARSI TE Bl ¥ Cyclosporin A(10 /£&/mL)
o 4EA 2= 1100 pgiml, 200 £gmD)Z HEA]
Z/9= 28100 #gmL, 200 #gmD)E 7} welloll A28}

3L 1A1ZF Fol] PMAGSO ng/mL)2} Tonomycin(0.5 M)
2 A3 H A7 Foll AZE dof 72 Hulx
T3 APFOE ARG

M Z Trizol A2+

1 mL¥ 2 eptubed]] ¥ &
FRRIES 100 uL ”‘“E} 25l 178 FF FAL

™ eptubed] *P%QH—% %74 %1, EYO T o] hNE

2 go] d5ol 108 BE FAUATTF 13000 pm S

Z 158 Fot AalEe] sisivk Aol Ml 80%

NeEZ AHBT 13000 pm O Z 105 F9t Y42
2] ai5itk Sl s Al AL F

7<1 2§ DEPC

=9l

PC water = cell2] %ol w2} 20~30 uL

(2) RT-PCR

AHA} WHS-2 FHIH toral RNA 3 pge 75CollA]
S FU WAIAIZIAL ool 25 UL 10 mM dNTPs mix,
1 UL random sequence hexanucleotides(25 pmole/25 UL),
RNA inhibitorZ4] 1 UL RNase inhibitor(20 U/UL), 1
UL 100 mM DTT, 4.5 UL 5xRT bufte(250 mM Tris-HC,
pH 83, 375 mM KCl, 15 mM MgClL)E 7Fst &, 1
L] M-MLV RT(ZOO UNMLE tHA 7}8k2 DEPC A2
" SFrEA HF F97 20 wrh HEF SRith
o] 20 pLe] ¥ NS 2 41 F 2000 rpmOl| A1
527 AR 37C 2 FEA 60d F%
HHS-A|A first-strand (DNAS A3 Th-, 95 Coll A
St &<t WAlske] MAMLV RTE B8493} A7 &
Ido] k5 H (DNAE polymerase chain reaction®l] A}

4

(3) cDNA PCR
Real time quantitative RT-PCR-- Applied Biosystems

7500 Fast Real-Time PCR systemS ]8435} 4303}
th AFEH primerss= oF 9} ZFCKTable 3).

F72} &2 Tagman PCR Master mix (AB)E A}

231917, internal standardE G3PDHE AFE-3}3 S
™, primer®] #F %7} 200 nMe] HA WRSAIATE
Real time quantitative PCRS] 22712 pre-denaturation-
2 min at 50 C, 10 min 94 C, 2] 3 40 cyclesS 0.15
min at 95 C, 1 min at 60 Tl A =33} Target
group?] RQ+= Quantitative PCRE. o] 2} 7Fo] S5}
Atk

y = x(l+e)n, x = starting quantity, y = yield, n =
number of cycles, e = efficiency

Real time PCR<> ELISA 2ol thak ghel 49 21<d
oA Al AR 13]9] AFE Fated elsiilth

Table 3. Primer Sequence

Gene  Primer Sequence
Forward  5'-AGCCTAACCCTGTTGGAGGT-3'

Reverse  5'-GTGATCGGCTTTTCTTGAGC-3'

LS

IL13 Forward  5'-GAAGAATGGCCTGTTACACTCA-3'
) Reverse  5'-TTTCCGGTTTCTAGTTTGACAG-3'
“IL: intetleukin
4) SAXNeE|
7} AE T A3} 35S unpaired student's t-test A E
2IOE Mt BA A8, p<0.05 ©]3}
of 450lA] fro)4 AL ANBAATHE - peoo),
I, &SR
1T HEEY

87 FHFEZES MC/Y mast cell AEEAS
et A3} 2501 200 pgmLoAA 400 1g/mL7FA] 2]

oA HE FA0] UEREOR 450 50 pgmLol
400 ugmL7FA 8] BE oA Al =AJo] e}

x O\-F A



MH Jang et al.

85

50 100 200 400
Concentration (sg/nt)
------- Sophora tonkinensis Gapnep = = Melia azedarach Linne var

----- Sophora flavescens Aiton
Paeonia suffruticosa Andrews

———-Paeonia lactiflora Pallas
————— Dictamnus dasycarpus Turcz

200 400

Concentration (ug/mt)

------- Eriobotrya japonica Lindley — — Uncaria sinensis (Oli.) Havil
- =(Caesalpinia sappan Linne

Astragalus membranaceus Bunge

— === Arctium lappa Linne
----- Curcuma longa Linne
---=- Dioscorea batatas Decaisne

140 140
120 120 4
100 100 -
=80 =80
-S40 Z60
40 Sy
20 20 4
0 T T T 0
50 100 200 400
Concentration (ug/nt)
------- Lonicera japonica Thunberg == == Xanthium strumarium Linne
—----Angelica gigas Nakai ~ --—-- Saururus chinensis Baill
----- Mentha arvensis Linne var Houttuynia cordata Thunberg
140 - 120
120 4 100 -
100 - =80
s =
0 =60
=60 =40 -
= (&)
Q40 -
20 -
0
0
50 100 200 400
Concentration (ug/nt)
------- Acoris gramineus Solander — — Atractylodes japonica Koidzumi
--=--Morus albaLime ~ =-=-- Panax schinseng C. A. Meyer
----- Taraxacum platycarpum H. Dahlstedt Panax schinseng C. A. Meyer
Fig. 1. Cytotoxicity effects of korean herbal bathing extracts in MC/9 mast cells.

MC/9 mast cells were pretreated with various concentration korean herbal bathing extracts. The results represent

the mean=+S.E.
Wtk T 2371%] 9] Sl ZEAE HE A4 o]
ALl YehA| LEA}WFIg D).

2. ELISA analysis

1) 257HK| L8N SIAFZE 9| IL-5, IL-13 T A
dd

A A 25714 YA ek

A¥ek 3, HlTelA Tt

313 tiFig. 2).

-5, IL-13 &

EE? o‘_lL] L
of Hlgte] f24d A Al

2) USH o H|g0]| W2 IL-5, IL-13 THHEl
A A
oo
L5 T8 QAR GAAEE 105418 (pg/ml)©]

W 272 19474424 (pg/ml) 2.2 718190 0m o
AU T 121£103 (pg/mL)SE tZtel| ]t
FolA A (p<.001) A3

A7 PEA) ZAE 12100 pgml FE00A
876+142.8 (pg/ml), 200 pgml FEANAM 683+173.3
(pg/mD) O & ThZ=ol] H]3}ed °°W°‘7ﬂ (p<.001) &7
aack gEA < 100 pgml FEolA

€ 2
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Fig. 2. Effects of korean herbal bathing extracts on IL-5, IL-13 production.
MC/9 mast cells were pretreated with korean herbal bathing extracts(50, 100, 200 wg/mL), and then stimulated
with PI. IL-5, IL-13 production levels were measured by ELISA. The results represent the mean+S.E. Statistically
signigicant value was calculated by compared with Pl-control group.
*Normal : MC/9 mast cell with no treatment
¥ Pl-control ; MC/9 mast cell with PMA(50 ng/mL), lonomycin(0.5 puM)



4,000

IL-5 & IL-13
production level in
MCP9 (pg/ml)

3,500

3,000

2,500
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500

0

WNormal BPl-control CsA
@Composition 1 (100ug/ml) B Composition 1 (200ug/ml) B Composition 2 (100ug/ml)
B Composition 2 (200ug/ml)

Fig. 3. Effects of korean herbal bathing extracts
composition on IL-5, IL-13 production.
MC/9 mast cells were pretreated with CsA(10
ug/mL) or korean herbal bathing extracts
composition 1, 2(100, 200 weg/mL), and then
stimulated with Pl IL-5, IL-13 production levels
were measured by ELISA. The results represent
the mean+S.E. Statistically signigicant value was
calculated by compared with Pl-control group by
student's t-test(*** : p<.001).
* Normal : MC/9 mast cell with no treatment
* Pl-control : MC/9 mast cell with PMA(50
ng/mL), lonomycin(0.5 pM)
¥ Pl-CsA : MC/9 mast cell with Cyclosporin
A(10 wg/mL)

774509 (pg/ml), 200 gmL SN 585435 (pg/ml)
O 7 thzstel Blste] el A (p<.001) HAISHAT

IL-13 T A g 84S 90.3+6.79 (pg/ml)
ol thZET 32111940 (pg/ml) .2 Z7F31%2.
PPN 137.826.0 (pg/mL) 22 T2t v}
o] FoAAl (p<.001) A EATE

AEFA AEA 24E 19 100 pg/ml FE0
Al 1938:103.9 (pg/mL), 200 pgmlL FEA]
1857+157.7 (pg/mL) 2.2 Tzl vlale] 24937
(p<.001) SASATE AEA ZAJE 292 100 g/mL
FolA 1674:156.9 (pg/mL), 200 1g/mL 5 Eol4]
1449+197.0 (pg/mL) 2. & thZrol| Hgte] {223 317
(p<.001) A8}

IL-5, IL-13 S AR 984 248 19,
2H] B RE welX] tiEsrell vlske] fo 2o

MH Jang etal. 87

12 4 IL-5 & IL-13RQof
control in MC/9 cell
line

B Normal BPl-control NCsA
I Composition 1 (100ug/ml) B Composition 1 (200ug/ml) B Composition 2 (100ug/mi)
Composition 2 (200ug/ml)

Fi

g. 4. Effects of korean herbal bathing extracts
composition on IL-5, IL-13 mRNA expression.
MC/9 mast cells were pretreated with CsA(10
wg/mL) or korean herbal bathing extracts
composition 1, 2(100, 200 wg/mL), and then
stimulated with PI. IL-5, IL-13 mRNA expression
was analyzed by Real-time PCR. Statistically
signigicant value was calculated by compared
with Pl-control group.

* Normal : MC/9 mast cell with no treatment
* Pl-control : MC/9 mast cell with PMA(50
ng/mL), lonomycin(0.5 M)

¥ Pl-CsA : MC/9 mast cell with Cyclosporin
A(10 wg/mL)

(p<.001) AAIBISAThEig. 3).

3. Real-time PCR analysis

1) LEH ZE= 2| H|20)| TE IL-5, IL-13 mRNA

SN =

IL-5S mRNA 32} Hdl> AAdato] 0.113017 o
Zto] 19 o YRS 01230 Tzt H]s)
o o4 Al JA s

ATl JEA ZAE 1HE 100 1gmlL F=ol
A 0.836, 200 #gmL FENA 0.6040.F thZ7ol 1)
ato] -9 Al Al siSith AEA 2AE 2w
100 #gmL FE=0A 0.409, 200 pg/mL FE=olA 0.413
O 7 vlate] {8 Al IA S

IL-13 mRNA 32 2l A/dto] 0.00120]™
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T2 0.118°.F Tl
FATk
E 12 100 ¢#gml Fxol
A1 0,531, 200 pgml FEOIA 047902 T3t ]
ato] fro Al AAsIATE YA 2AE 2
100 gmL F=14 0.504, 200 £gml F=14 0.291
O = thxte] Blste] Fo4 A AlEITh
IL-5, IL-13 mRNA 32 &dE 484 A=
19, 2§ B B FEoA tatel] vlste] #2004

DAl A ATKFig. 4).
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2) Y=2x ZMHZ9| H|E0] = IL-4, IL-6 mRNA

AET YEA ZAAE 192 100 pgmL 5=
A1 0.896, 200 pgml FEOIA 0.7970F Tz H]
ato] o) AAl AT YEA 2APE 2
100 pg/mL FEAIA] 0471, 200 pg/ml FEAA 0.456
O = thztel Blste] Fo4 A AAlEATh

IL-6 mRNA 32} B> A/dto] 0.028017 o
Zro] 1Y o PPUIETE 035802 izt Hlsh
of froAd Al Al

AET YEA ZAAE 192 100 pgmL 5=
M 126502 AFEANCH, 200 pgml FEOIA
0.805 0. & thzewroll Hlgte] fo A Al Al ek
JEA ZAE 292 100 pgml FZolA] 0.688, 200
tg/ml FEOIA 0474202 vzl vlsle] f-2)4
A A BTk

IL4, -6 mRNA 324 B YEA] 245 19
& 200 pgmL FENA thEtol] Hlste] #2149 9
AR, UEA 2= =

2
ol mlsto] oAl Al A thFg. 5).

IL-4 & IL-6 RQ of
control in MC/9 cell

line

W Normal B Pl-control BCsA
Composition 1 (100ug/ml) B Composition 1 (200ug/ml) B Composition 2 (100ug/ml)
B Composition 2 (200ug/m))

Fig. 5. Effects of korean herbal bathing extracts
composition on IL-4, IL-6 mRNA expression.
MC/9 mast cells were pretreated with CsA(10
ug/ml) or korean herbal bathing extracts
composition 1, 2(100, 200 wg/mL), and then
stimulated with PI. IL-4, IL-6 mRNA expression
was analyzed by Real-time PCR. Statistically
signigicant value was calculated by compared
with Pl-control group.

*Normal : MC/9 mast cell with no treatment
* Pl-control : MC/9 mast cell with PMA(50
ng/mL), lonomycin(0.5 pM)

¥ PI-CsA @ MC/9 mast cell with Cyclosporin
A(10 wg/mL)

1~3%0] frE< Bty oA slor, <
Ao wsk Akl g5e wE B P AE
|22 52 S7H2 Qlete] ofEy] v o] WA Eo]
S7k8kaL ikl g,

grejstoll A ofE=y] BFAL gk, WIE, IHEE,
R S 578 oM 7P Ak L, A,
L A, P R B0l 2 Wkle] " T
BETREHLIRIT, ol A okET] Tedel sl A4 <
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3
il cell& &
cytokine &
o
Sl IgE] AYAt
e

j=s

S E

AL HTH Mast cellol A ABaks] =
Hho-o. 3ha)

& 7 A 2 AR B 9 = s A7IAY, d=e] B8k vl
B2 B BINq, DA BB =, Aol vido] A7) 5o 4 SAES =
Bz N s BB a Soll A A T AH RIS bR o) A
gol B F Qltk < WL S5 B85t F &S sidst] K
N B2 EKER RS Aede] B e A= R ZRE Eo I RE L3t
AL Aol Bls o ® Aol 2 B =2 3] Rz £ E FABER 3he Al dd'
37 KEEFERE st A Rk oA F APFelStof|A] oFEe] 9 8-oko =M ARE-
Foll £5E o N2 gFo] wAHE AS wat o thalde agle] & Al 2HFi s ZolAY
H @RS CHRESE Yol & 4 AUtk #4F a1 kpsEiEol Hold 7MRE JoF 9ol F
F 3oll AR 7E Ak ERT ARl tiEkst oAU, Bl&919] (i Alo] PEAS Helsl="
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TR ot G54 A%k vsdt 94 SAES o] ARgo] mH| gk Aotk whebx AW x| Fol| 3lo]
B Aot TR AT, el 2] B <) A &§-oFe] Algol AAE Ry 2 £ E FA8H=
A N E RN, SREGRE, BT 5 A E25 F 7 e 2l g Ak ded
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RAFONY 2B Fo) R8-S, Jo ekl

A% 5 FAEL, A AL ok Al A7)

02 9 20l shie) el
©% og) 98 AFo] AAHYCH Theke G
£ Ve A7) A s AE T I

Qo B2 Be AL P AAY) BAS
2RO sl APl § HEOR S Foz A
Ae) e, A% S0 wA 44 ZHe) F3}
W 71 A% F4 5o A 532 W Eiel
= 48] 3 2Rl 918 %“F:—Er 1ol 7141
ulo] w} AEAIE 798 Ao deld ok
el ) <l ) HayEglony
"B AL o) B85 28] B ulgo] 44
el 4 45>

X

o TNl %5 718 F g
283 1§02 ofg 71 Fol 109 Folt 1)
R B
AYE ARG 5 o, Tl S} AR o]
A 32] Aol gefeleks ofe] 71 epilg 2
& go B83h= F&o] Y9IThe 715o) o} itk
6,23
A ?J£X110ﬂ B3t o) g3 ATEE 23,
2 8, WA, AR, 23 chigst

%}E—EE— 01 s ?J*%ﬂ kel ek ATE QT
AN A= 257HK19] YEA| SHFFZE(Table
I)—a— o] &-3}e] ELISA®} Real-time PCREZ MC/9 mast

cell & ©o]&3}o] of7]|A HLﬁ?ﬂ't cytokine*g Z4g

cellol| A o ASHE 713-& Ziloiﬂoi“i Aol
AN =] cyrokine®] L&l FI& PIAEAE AT
Ao sy Bt sk

A% A3E AHHHE MC/9 mast cellS 8] %3}t
25749 YEA| deFFEES] ME 545 S8
A Z5°] 200 1gmLAA 400 (gmL7HA] 9] 5ol
A M F2d0] YEREOH AEo] 50 pugmLol Al 400
1gml7HA] 8] BE Feoll A Al =/do] yEpsiTh

£ 237HA¢] geFFEEdlAE Al 52d0] A9
VR 2 tThEig. 1).
ELISAZ. Tl AATS S48 A3 05714 94
Al erEE F I, 70, Aok T3, HIEi e
S7THA eFREEOA L5, 1L-13 T2 KAl eko)
izl Hlste] o7 Al A = A TkFig. 2).
S, 371, Aok 23, HM%E 57HA A

ZAER At 77t T2 E 2042 S X
AAE 1 212 10%, 10%, 10%, 35%, 35%2] HlE&=
Zokek ZAE 2H O Z A5 T Table 2). ELISAR
ol RS SAS A3 2E 19, 299 1L,
IL-13 T AYAEES- 100 pg/mL, 200 #gmLe] F=
oA thztel HIste] fod UA (p<0.001) A=
AThFig. 3)

Real-time PCRZ F-712} &8-S ot A} 24
E 119 14, IL-5, IL-13 mRNA 732} 282 100
(tg/mL, 200 1gmLe] FEAA Tt Hlste] §-¢]
A QA AN -6 mRNA F-22 2L 200
1gmLe] F=ol A tlztel] viste] 2149 A <Al
HAck ZAE 29 114, IL-5, IL-6, IL-13 mRNA
FAAE L 100 pgml, 200 £gmLe) FEANA thE
ol vlste] frolAd Al A= AAThEg. 4)(Fig. 5).

oo Az Fall G, 37, Atk 2F, vigt

ol 40 SIS 2 ST 2% 104207
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L4, IL-5, IL-6, IL-IS«] AL AA|sro BN Ay 2
7] 4 Weg Ao gy & 4k
o|ZH E QJ8A] ZAEE o] 83l olEy] HHY
o] HE XF5=E H8o] 758 Ao R Adsw

F7449 9 A7 WRE RO AR



V.

AEA ZAE 1T 20%, B7) 209%, AFF 20%,
EFG 20%, B9 20%)F UEA 3= 2B
10%, 371 10%, 2F2F 109%, F3%9 35%, B9 35%)°]
MC/9 mast cell 2] Th2 cytokine L&l m|X)+= ok
S AR sty thet 2 Ao Aot

L 9EA 2295 193} 299 ILs T A3 100
(gml, 200 pgml FENA A3 AA (p<.001) &
A= A

2. JEA ZAE 11 29 .13 SE A
100 ¢gml, 200 pgml FENA FAAUA
(p<.001) A= Lt

3. YEA 4% 192 299) IL4 mRNA 34 2
#2100 g/mL, 200 p#gmL FEA F2 43 A
A = AT

4. 9EA ZAE 1917 239 15 mRNA 312} 2
L 100 #gml, 200 fgmL FENA F-2A4 A
oA =] ATk

5. 9EA ZAE 119 -6 mRNA F32 23&
200 pgmL FEAA o UA A = Ak

6. YEA A 29| IL-6 mRNA FAA THS
100 fg/mlL, 200 #gml FE=NA A UA A=)
Atk

7. YEA 2AE 113} 289 L-13 mRNA 47
-2 100 #gmL, 200 rgml F=NA F-243 3]
oA =] ATk

VI 2k =

o] =i 2012 % oA A ARl R

L

A grdol FiE AT, (AFIA No.20110051)
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