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( Abstract )

The Suppressive Effect on Th2 Cytokines Expression and the Signal Transduction
Mechanism in MC/® Mast Cells by PRAL

Kang Ki Yeon - Han Jae Kyung - Kim Yun Hee
Department of Pediatrics, College of Korean Medicine, Dagjeon University

Objectives

PRAL (Prunus armniaca Linne Var) is a herbal formula in Oriental Medicine, known for its anti-inflammatory
and anti-allergenic properties. However, its mechanism of action and the cellular targets have not yet been found enough.
The purpose of this study is to investigate the effects of PRAL on Th2 cytokines expression in MC/9 mast cells.

Methods

The effect of PRAL was analyzed by ELISA, Real-time PCR, Western blot in MC/9 mast cells. mRNA levels of
GM-CSF, 1L-4, IL-5, IL-6, IL-13, TNF-a were analyzed with Real-time PCR. Levels of IL-13, MIP-1a were measured
using enzyme-linked immunosorbent assays (ELISA). NFAT, AP-1 and NE-kB p65 were examined by Western blot analysis.

Results

PRAL inhibited GM-CSF, IL-4, IL-5, IL-6, IL-13, TNF-a mRNA expression in a dose dependent manner. GM-CSF,
IL-4, IL-5 mRNA expression were inhibited significantly in comparison to DNP-IgE control group at concentration
of 100 wg/ml and IL-6, IL-13, TNF-a mRNA expression were inhibited at concentration of 50 wg/ml, 100 wug/ml.

PRAL also inhibited the IL-13, MIP-1a production significantly in comparison to DNP-IgE control group in a
dose dependent manner. IL-13 production was inhibited at a concentration of 200 wg/ml, 400 wg/ml and MIP-la
was inhibited at a concentration of 100 wg/ml, 200 wg/ml, 400 wug/ml.

Western blot analysis of transcription factors involving Th2 cytokines expression revealed prominent decrease of the
mast cell specific transcription factors including NFAT-1, c-Jun as well as NF-xB p65 but not NFAT-2 and c-Fos.
Conclusion

These results indicate that PRAL has the effect of suppressing Th2 cytokines production in the MC/9 mast cells.

These data represent that PRAL potentiates therapeutic activities to the allergic disease by regulating Th2 cytokines
in the MC/9 mast cells.
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I . Introduction
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II. Materials and methods

1. M=

1) Aok g 77

(1) AloF

Dulbecco's modified Eagle's medium (DMEM) Hjj okl
Sulforhodamin B (SRB), 2-isopropanol, sodium dodecyl sulfate
(SDS), Fetal bovine serum (FBS), Trypsin-EDTA, Antibiotic
s (penicillin, streptomycin)© Gibco-BRLA} (U.S.A.) A&
S AFESFH T, Dulbecco's Phosphate Buffered Saline
(D-PBS), Phenylmethylsulfonyl fluoride (PMSF), Diethyl
pyrocarbonate (DEPC), Chloroform, Isopropanol, Ethanol,
Nonidet P-40% Sigma’(US.A) AES A3 T
Trizol AmbionAF(US.A.) AlF<, EZ-cytox kitt Daeil
Lab. A} (Korea) A&, DEPC watere InvitrogenAF (US.A.)
A<, Deoxynucleoside triphosphate (INTP)= TaKaRa
Al (Japan) A ¥-2, Moloey murine leukemia virus reverse
transcriptase (M-MLV RT)2} RNase inhibitore= Promega
AHUS.A) AlES ARSSIA L, primary antibody (NFAT-1,
NFAT-2, c-Jun, c-Fos, NF-kB p65) Santa-CruzA}
(California, US.A.) AF< AHE-3FATE ECL-hybond film
& AmershamAt (US.A) A F-2 AHE-3H1L, SYBR master
mix®?} Tagman master mixi= Applied BiosystemsAf
(US.A), nuclear extract kitt= Active motifAt (US.A) A5
<, 7Iek Gk Aok S5 AlokE ARSIt

(2) 717

w Aol A 717 dRFZE7] DWT-1800T,
&, Korea), #Y 57743 (BUCHI B-480, BUCHI
Labortechnik AG, Switzerland), 52 Z%7] (EYELA
FDU-540, Japan), CO, HI%7] (Forma scientific Co.,
US.A.), plate shaker (Lab-Line, US.A.), YA &2]7] 3+
8}, Korea), Spectrophotometer (Shimazue, Japan), Quan-
titative Real-Time PCR (Applied Biosystems, U.S.A.),
Image-Rab densitometer (Bio-Rad, U.S.A.), Bio-freezer
(Sanyo, Japan), ELISA reader (Molecular Devices, U.S.A.),
HPLC (Waters 2695 system, Waters Co. US.A.) & 55 A
3.

2) A WG 2 e 29

(1) A=z HjF
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£ Aol AH-E MC/9 HITHHE T (ATCC, US.A.)
£ 10% FBS, 10% T-stim (U.S.A.), 0.05 mM 2-mercap-
toethanol and 2 mM L-glutamine (Sigma, U.S.A.) 9 100
pg/ml streptomycin®] ¥ DMEM HZ]ol] F-F-A] A
37 C, 5% COx 95% HW71oA vt Nzes F
2-33]4 Al s ¥ttt

2) &L F58 &9

B Aol AVS3: M (Prunus armeniaca Linne Var,
PRALS tidtista gojafost 74 F4ehgy e
fAIFAA T, AAske] ARSH. AT 2T
(200 g)% ASE300 Accelerated Solvent Extractor (DIONEX
Co. US.A)NA 30% Ethanol (1.5 D)ol 347+ FAe &
50 CollA 2083t F23A. FE24E st 7
o Azt dojH FE2ANE A7 27| Biotrn Co.
US.A)NA cold trap - 70 T} chamber 2% 40 Coll
A 2473t sk T2 A= 14 gof ML FE= (©]

3t PRALE ¥t

(3) HPLC £ R AEAHL 24

PRAL A% 45 93 High performance liquid
chromatography (HPLC)= Agilent 1200 seriesZ 4] auto-
sampler, column oven, binary pump, DAD detector
(Agilent Technologies, Germany), degasser (Agilent Tech-
nologies, Japan)E AH&-3FS O, software= AgilentAk
9] Chemstation software (Agilent Technologies, U.S.A.)
g AMEEITh HPLC 2702 7 QB9 £5& 25
C, B2 250 nm, 52 0.3 ml/mine AH-8-5}3]
1, A2 Luna C18 column (250 mm X 4.6 mm; particle
size 5 um, Phenomenex, U.S.A)E AFE3IA Y. Adv=
100% 372k S/l 0.1% 84+ A7k, BEvl=
100% SHIEUEZ] 0.1% EEHE H7lste] AL
stlom SulAl= Tt 2T (Table 1). AEAEL
2 Amygdaling EFAI 59} PRALAIA S AEEHS
skt

Table 1, Solvent Gradient Condition for HPLC—DAD

]
H

=]
=
foi
>
i}
sl
>
re
-+
N
(8, ]

2. Yy

) AZE =4 54
(1) MC/9 H|ThA|Z 3 HjF
MC/9 HIRFAIEFE 10% FBS, 10% T-stim, 0.05
mM 2-mercaptoethanol and 2 mM L-glutamine % 100
g/l streptomycin®| $-H-E DMEM HI Aol 10° cells/

m FEZ BE50] 96 well plate®] 3T}

(2) Al =4 (cytotoxicity) &4

HE EAL EZ-Cytox assayl 7S 7+ HPsHo] 2
ol AR MC/9 HITHAEE 37 C, 5% CO»
i F71ol A 1AIZE g & PRAL(HF &5 50 ng
mé, 100 pg/ml, 200 pg/ml, 400 pg/ml, 800 pg/ml)S 484
b Ee Asttt. WYE R 6AZF Al EZ-Cyrox &
B 10 0B 2 welloll 713kaL AE FJA7A v s}
RO, o] plateE plate shakero|A] 3.5 speed 2 SHELF
shaking3}3. ELISA reader®l A 450 moll Al SEEE =
gttt

2) Real-Time Polymerase chain reaction (PCR)

(1) RNA &

MC/9 BT ZZ 48-well plate®] 5x10/m(E 1 m(H)
B3k 24417 FS DNP-IGE 1 pgmlZ A=58 &
PBSE A3}l 10% FBS-DMEMC.Z nA|5}51H. 3
A|ZE F PRAL (100 pg/ml, 50 pg/ml)3t RN ZT 02
Cyclosporin A (°]3} CsA) 10 pgmlE A st 147k
Foll DNP-BSA 0.5 pgmlo 2 253t 5 6A1ZE Fol A
X5 AAT I M E Trizol A2FS 1 ml YL eppen-
dotf tubed] ¥& & Chloroform= 100 0 ¥UTH 45
o 178 <9 F1 13,000 pm o2 15 B YA E
g] 3t Fo] B2 =H eppendorf tubel “FH NS A

3, FHOE Lsoprpanol s Eol E&oll 108 A= F

Final time (min) Flow rate (ml/min) A B
0 0.3 85 15
10 0.3 80 20
30 0.3 65 35
35 0.3 65 35
40 0.3 85 15

A : Water with 0.1% formic acid.
B : Acetonitrile with 0.1% formic acid.
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Table 2. Primer Sequence for Real-time PCR Analysis

Target gene Primer Sequences
GM.CSF Forward 5'-ACCACCTATGCGGATTTCAT-3'
Reverse 5'"TCATTACGCAGGCACAAAAG-3'
L4 Forward 5'-GGATGTAACGACAGCCCTCT-3'
Reverse 5'-GTGTTCCTTGTTGCCGTAAG-3'
Ls Forward 5'-AGCACAGTGGTGAAAGAGACCTT-3'
Reverse 5'-TCCAATGCATAGCTGGTGATTT-3'
L6 Forward 5'-GGTTGCCAAGCCTTATCGGA-3'
Reverse 5'-ACCTGCTCCACTGCCTTGCT-3'
IL13 Forward 5'-CAGTTGCAATGCCATCCACA-3'
Reverse 5'-AGCCACATCCGAGGCCTTT-3'
INF-a Forward 5'-GGCTTTCCGAATTCACTGGAGCCT-3'
Reverse 5'-CCCCGGCCTTCCAAATAAATACATTCATA-3'
GAPDH-VIC Probe 5'-CATGTTCCAGTATGACTCCACTCACG-3

rpm O 2 104 T ARt A Y-S 4Ad Al
Asta EWs]d w7t Y & DEPC water® cell2]
Foll met 25 s Fol =

T3 v ZE ZA4T, DNP-IgEZ T A=3
2 UZF, CsA A2 & DNP-IgEE A=3 & %
oz, 8|3 PRALE X213t & DNP-IgEZ A=
o e APTOE ST

(2) RT-PCR

o - A (reverse transcription) WS-8 ZFH|H  coral
RNA 3 pg& 75 ColA s& &<+ WA (denaturation) X
71, ololl 2.5 x 10 mM dNTPs mix®} 1 g0 random
sequence hexanucleotides 25 pmole/25 10 % RNA in-
hibitorZA] 1 1 RNase inhibitor 20 U/gl, 1 gl 100 mM
DTT, 4.5 0 5 x RT buffer (250 mM Tris-HCl, pH 8.3,
375 mM KCl, 15 mM MgClL)yg 7+ &, 1 102 M-
MLV RT 200 U/utE THA 7}F8kal DEPC A Ed S5
T2A HF F97F 20 w7t HES A ] 20 ul
o] Bkg E3AE 412 F 2,000 rpmol A 523 €
AR 37 C 2 FxAA 60% 5 ¥HEA]
first-strand cDNAS A3 T2, 95 TAA s& F<F
WAEt M-MLV RTE E243A71 & g0 ¢
H (DNAZ PCRO| AR&3} T

(3) ¢cDNA PCR

Real time quantitative RT-PCR-2 Applied Biosystems
7500 Fast Real-Time PCR systems ©]-&3Fo] 42885}
o, AH8-H Probe®} Oligonucleotided] §71H] €& T}
57 2 (Table 2).

mouse GAPDH probe set; Endogenous Control vIc®

/ MGB Probe, Probe limited) from Applied Biosystems
(4352339E) FAA B3-S Tagman PCR Master mix
(ABDE AH8-3F11L, internal standardE GAPDHE AH&-
3k omH, primergl HZFFT7} 200 oMo FHA HRSAIF
T} Real time quantitative PCR2] 271 pre-denaturation
< 2 min at 50 C, 10 min 94 C, 18|23 40 cyclesE
0.15 min at 95 C, 1 min at 60 CollAl Fa3}% o.m
Target group?| relative quantitative (RQ)= Quantitative
PCRE T3} o] ZH3it

y = x(1+e)n

X @ starting quantity

y : yield

n : number of cycles

e : efficiency

3) ELISA &3

MC/9 BITHA| S 48-well plated] Sx10/mlE 1 m(H)
B33 2447t 59 DNP-IgE 1 pgmlE A=3F &
PBSZ FAMISIAL 10% FBS-DMEMO.Z W A|319 o,
3417k 3 PRAL (400 pg/ml, 200 pg/ml, 100 pgml)3t %
AU ZTOZ GA 10 pgmlE Helstal 1A13F Fof
DNP-BSA 0.5 pg/mlO 2 A=3F 5 16A17F Fof| A
=gi=lel=

Mouse IL-13, MIP-1a (eBioscience, U.S.A.) ELISA kit
E ARgsto] A ALY A Al mEl Z' antibodyE
microwell® 100 @& 538k 4°CAlA 16417 T
o1 7} well& wash buffer® A3} assay diluents
200 w08 FoJA 1AIZE B well & 92 F A-20f A
HjFetAth BFEEFS 348k A AL 200 4T

= °
% microplateE Al &8t ZF £F2F3 A AL 100 1l
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2 dglom 2A7E B wellS TH2 § A0l A ¥
&ttt

Microplate® M| 43}l working detectorE THE01A]
ZF wellol 100 p0# ¥ 1A7E S welle 2 &
Ao A Hjokel o, microplate*‘ MASEAL sub-
strate solutione TFHE A Z} welloll 100 £02 ¥l 30

5 o Fo A A0 R wjdstATh Stop sol-
utione Z}F well®ll 50 0% ¥ 3 microplate spectropho-
tometer| Al §FE 450 mm= 43I T

223k BinkA| = A4, DNP-IgEZ A3k &
< UIZT, CsA #E] & DNP- IgEi A3 e A

=7 183 PRALE A3 & DNP-IgEZ #A=3
T APToE S

4) Western blot

MC/9 HITFAEE 100x20 mn plate®] 4x10°/mlE 10
me¥ FF38taL 24A17 F3F DNP-IgE 1 pgmlE A=
g ¥ PBSE 43I 10% FBS-DMEMC.E 1A 5H5
T} 12]al 3AIZF $ PRAL (100 pg/mb)E A28l 1A]
ZF Fof] DNP-BSA 0.5 pgml2.2 =3 5 143F $of
271 PBSE A A& & scraper® A ZE A1l Y4lE
gate] A NS WAL Lysis buffer RIPA buffer 98
1l + protease inhibitor cocktail 100 x 1 ¢ + PMSF 100
mM 1 0 100 w2 BFAA 15~2083 WFdF &
A NS AT E=3F nuclear extract kit (Active motif,
US.A)E AH83H hypotonic bufferE 23 G5l A
1587 Mg & dAEeste] A9 (cytoplasmic
fraction)e F.9kO ™, tubedll Fol A& Hol| complete
lysis bufferg 23l 302 ¢ DaollA wjeFet & 4l
e sk &% AAt. oA A
< 9id 2 pcATHd AFHor FIFslon,
10% SDS PAGE gel& THE1A] running buffers 3-&
H 208 & pre-running Al 71, T Abolo] @A S
loading bufferZ 8|43}3 &= ol s& &9 #A
o] m]l AE 2FU gel®l A WA W
Yo F WA ol A wAE YA T v ildr
B A& 9ol 120 VE WEth 137 W gele 2
719 @A AZ A 208 T transfer bufferd] B7F =
., I Ato]ol]l membranes gel®] Z710l BHA AE211
transfer buffer®] V]2 B7F £ 28] 1 Transfer buf-
ferZ 7H5 A F-aL =AYAA] BA &
VEZ 1A7F 308 &< membrane &2 ©] A Z T} =3

. o
M (nuclear fraction) =

ox!

455 9o T 150

714 A7 27

o S S

]

Membraneg 7] WA A2 5% skim milk (TBST
buffer)® 1413t &<} blocking 3531
tibody (NFAT-1, NFAT-2, c-jun, c-fos, NF-KB p65,
YY-DE 4 ColA &7 WeAZ & ﬂr%‘é secon-
dary antibodyE 1AIZF E¢F A2l A §HEAZ T o+
o A ECL detection §--& A&} %Tu‘oﬂ %713 &
gl Sk @A TRl 1A AEAR
o Ao et MEUE (band densities)= YY-13
H W 3}o] Image-Rab densitometer (Bio-Rad, U.S.A)E
sl A% 24 BAsT

FA YR WA 2 AT, DNP-IgEZ T A=3
& &L, GAZ Ag] ¥ DNP-IGEE A58 o2&
AtlzT 123 PRALE 423 ¥ DNP-IgEE 7}
& e Ao

o, Primary an-

A o Al

3. 87| 2

7t APT AL SpSS BAZZIHG A-E-3te]
FAAE 3R L2H, independent T-test 2 p<0.05 ©] 3}
of FEAM Fod AR AAEAT

II. Result

1. HPLC 22| & X|FY= =0l

Ao AFAHESZ 47 Amygdaline PRAL W
oA &lst7] ¥3ll, Amygdalin EFEH S HPLCE
4% Ay} chromatogram (AN A Retention timeS
YERE 359 peako] 129804 BIE 9o,
PRALY] chromatogram (B)ol| A Amygdalin ABAES
Sl APLPH SARNY 1272 HlA elution
T AN (Fig. 1). PRALY Amygdalin
HESFL 288 mygl® F 2.88%°l FHAT

2. MC/9 H|2iM|=0f| D|xl= Fgk

1) AZEA

PRALS| A X54E SAS 43, vz vlsty
50 pgmd, 100 pg/ml, 200 wgmé, 400 pgml, 800 pg/mle
BE sEoA AEZEA0l YEuA Ut (Fig. 2).

2) Real-Time PCR £4]
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Table 3. Content of Amygdalin as a Marker Compound in PRAL

Concentration (mg/ml) RT (min) Area Content (%) Content (mg/g)
Amygdalin 0.1 12.975 1,504,265
PRAL 50 12.790 22,183,975 2.88 28.8
120
o amygdalin: OH ot
Rt=12975’ “"’X\”%" N r@ z
0.80 o < e
2 0.60 R{;;\;%"’ o
0.20
0.00 A

o

00 200 400 600 800 10.00 1200 14.00 16.00 1800 20.00 2200 24.00 26.00 28.00 30.00 32.00 34.00 36.00 3800 40.00
Minutes

anrygdalin:
Rt=12.790'

210nm

B)

Fig. 1. Chemical structure and chromatogram of peak of amygdalin standard and PRAL extract

(A) Chromatogram of amygdalin standard
(B) Chromatogram of PRAL

120 1
T I T |

1w —7 1 T

=50
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=60

E

—40

Ta0

0 . .
Contrel 30 100 200 400 300
FPRAL (pg/ml)

Fig. 2. Cytotoxic effects of PRAL in MC/9 mast cells

MC/9 mast cells were pretreated with various concentration PRAL. The results were expressed as the mean + S.E.

PRAL®] HIYHH| oA GM-CSF$} 114, IL-13, IL-5,
TNF-q, IL-6 mRNA 32 B3 v|A& FFS &
#3l7] §8te, 429 MC/9 HITHA| 2o CsASF THY
g 59 PRALS A2 & DNP-IgEE A=t
Real-Time PCRZ mRNA 84 &&de #4359}

(1) GM—-CSF mRNA $AA 24d

GM-CSF mRNA &2} Hd2 A47o] 0.308 +
0.0930] I thZE0] 0.994 = 0.0072 A el Hl3)
A o] F/EAT FAWETE 0.325 +0.100
= fzaol Blsl 7oA UA (p<0.001) FA = AT
A FNA 50 pgmlAME 0965 + 0.1402.2 7ol
H)3le] 2 ztole UL, 100 pwegmlolAE 0.663 =
0.081% thzrol| Hlate] 948 AA (p<0.001) A=)
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Fig. 3. Effects of PRAL on GM—CSF mRNA expression
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MC/9 mast cells were pretreated with CsA (10 ug/ml) or PRAL (50 ug/ml, 100 wg/ml), and then stimulated with DNP-IgE. GM-CSF mRNA expression
was analyzed by Real-Time PCR. The results represent the mean + S.E. Statistically significant value was calculated by compared with control

group by independent T-test. (***:p<0.001)
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Fig. 4. Effects of PRAL on IL—5 mRNA expression

DNP-EE DNP-EE+ DNP-EE+ DNP-EE+

CzA 10 FRAL-50 FRAL-100
Concentration {pg/ml)

MC/9 mast cells were pretreated with CsA (10 ug/ ml) or PRAL (50 ug/ml, 100 ug/ml), and then stimulated with DNP-IgE. IL-5 mRNA expression
was analyzed by Real-Time PCR. The results represent the mean + S.E. Statistically significant value was calculated by compared with control

group by independent T-test. (***:p<0.001)

Ao (Fig. 3).

rel

(2) IL-5 mRNA $A2} 93

IL-5 mRNA {32 32 0] 0.116 + 0.029
A, Z=T0] 0.979 « 0.022F Aol Hlste] FA
A g o] F7HE T FAAHET S 0.314 £ 0.1022
2 &7l vlsted Fo4 Al (p<0.001) HA= A
o} AP 50 pgmlS 0.764 « 0.129F thETo
Hlgke] AA = Ao o4 UL, 100 pg/mlol Al
T 0562 £ 0.1292 tz7ol Hgt {Fo4 A
(p<0.001) A=A (Fig. 4).

(3) IL-4 mRNA A 2y

IL-4 mRNA 32 T3 Bdto] 0.475 + 0. 109
AL thET0] 1.054 + 0.0542 Aol vlgte] 52
A o] F7HE Y FYNET2 0413 + 0.0162
2 ol Hst] F94 AA (p<0.001) A=A
ok AT 50 pgml 0.935 + 0.1360.2 2
of Hlgte] AAN Ao} FoJ A UAL, 100 pgmlol
ME 0769 + 0.0542 thzTol Hlste] folA A
(p<0.01) A=A (Fig. 5).
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OrdyMC/Sesll DNPEE DMPEE+ DNPEE+ DMNPERE+

Control CsA10  FRALS0  PRAL100
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Fig. 5. Effects of PRAL on IL—4 mRNA expression

MC/9 mast cells were pretreated with CsA (10 ug/ml) or PRAL (50 wg/ml, 100 ug/ml), and then stimulated with DNP-IgE. IL-4 mRNA expression
was analyzed by Real-Time PCR. The results represent the mean + S.E. Statistically significant value was calculated by compared with control
group byindependent T-test. (*¥*:p<0.001, **:p<0.01)

=
=
o L0 e
=
3 08
E EX 32
0.6
EX 32
04
0.2
0.0
OdyMC/? DNP-EE DNP-EE+ DNP-EE+ DNP-RE+
edl Control CsA 10 FRAT-50 PRAL-100

Concentration {pg/ml)
Fig. 6. Effects of PRAL on IL—13 mRNA expression
MC/9 mast cells were pretreated with CsA (10 wg/ml) or PRAL (50 wg/ml, 100 wg/ml), and then stimulated with DNP-IgE. IL-13 mRNA expression

was analyzed by Real-Time PCR. The results represent the mean + S.E. Statistically significant value was calculated by compared with control
group by independent T-test. (***:p<0.001)

TNF-a mRNA 37 Hde AdTo] 0.338 =
0.077°1 %L thZT0] 1.063 + 0.063 2.2 Aol H|
ato] faa ddo] F7HE AT FPETL 0.542
+ 0.0742 izl Hlste] 24 A (p<0.01) Al
HA AEFNM 50 pgml 0.899 = 0.015F hZE
ol Blste] Fo4 A (p<0.05) A AL, 100 pg

(4) IL-13 mRNA $A7 23

IL-13 mRNA 34 &8 A0l 0.395 + 0.027
ol thZT0] 1.051 + 0.051F AATol Hlate]
AA o] Z7 =T FAU RS 0.386 « 0.018
o= thxtol| Hlste] FoA A (p<0.001) FA=HIA
o} A FoNA 50 ugmlS 0.868 « 0.1530.2 2T

o Hlsted FolA A (p<0.01) A AL, 100 pgml
AME 0.619 + 006622 2ol Hlgte] F24 9l
Al (p<0.001) AA = ATH (Fig. 6).

(5) TNF-@ mRNA A7 &3

moll A= 0.736 + 0.0152 thETol Hlste] §-24
Al (p<0.001) AAE AT (Fig. 7).

(6) IL-6 mRNA &AZ 23
IL-6 mRNA A2 #d & AG40] 0.314 = 0.104
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Fig. 7. Effects of PRAL on TNF.« mRNA expression
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MC/9 mast cells were pretreated with CsA (10 wg/ml) or PRAL (50 ug/ml, 100 ug/ml), and then stimulated with DNP-IgE. TNF-a mRNA expression
was analyzed by Real-Time PCR. The results represent the mean + S.E. Statistically significant value was calculated by compared with control

group by independent T-test. (¥*#:p<0.001, **:p<0.01, *:p<0.05)
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Fig. 8. Effects of PRAL on IL—6 mRNA expression
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MC/9 mast cells were pretreated with CsA (10 ug/ml) or PRAL (50 wg/ml, 100 ug/ml), and then stimulated with DNP-IgE. IL-6 mRNA expression
was analyzed by Real-Time PCR. The results represent the mean + S.E. Statistically significant value was calculated by compared with control

group by independent T-test. (***:p<0.001)

AL thZT0] 0.984 + 0.0160.2 AATol Hlate] &
AA wdo] S/ AT FANET-E 0316 + 0.085
2 gzl Hlste fold AA (p<0.001) HAIE A
o} A TolA 50 pgmle 0.884 + 0.0100.2 T ZT
o] st 24 Al (p<0.001) AAFH AL, 100 pg
ol A& 0.602 + 0.0248 thzTo Hlste] 94 9
Al (p<0.001) AAE AT (Fig. 8).

3) ELISA 24
PRAL©] BIYRA| Z oA [L-137 MIP-1a Al ol B]X]
= 9 FE5] 5k M9 BIREA E| CsA9)H

T 559 PRALS A8 3 3 DNP-IgEZ A3
| ELISAZ 1L-133} MIP-1a B s SH3AT

(1) 1L-13 T9d 4

IL-13 AN A4S 510.29 + 51,5301,
) 272 868.85 + 103.192 Azl wls) Z71= %
o A ETE 630.12 + 26.772 2T BIS)]
A3 UA (p<0.05) JAHATG. AP 113 A F
< 100 pgmlol A= 898.97 + 13.960.2 thET-3} 2}o)
7F WA @kgkot 200 pgml S =01A 682.26 + 47.23
2tz Hlste] Fo43 Al (p<0.05) A= UL,
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Fig. 9. Suppressive effects of PRAL on IL—13 production
MC/9 mast cells were pretreated with PRAL (100 wg/ml, 200 ug/ml, 400 ug/ml), and then stimultated with DNP-IgE. IL-13 production levels

were measured by ELISA. The results represent the mean + S.E. Statistically significant value was calculated by compared with control group by
independent T-test. (*:p<0.05)
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Fig. 10. Suppressive effects of PRAL on MIP-1a production
MC/9 mast cells were pretreated with PRAL (100 wg/ml, 200 wg/ml, 400 ug/ml), and then stimultated with DNP-IgE. MIP-1a production levels

were measured by ELISA. The results represent the mean + S.E. Statistically significant value was calculated by compared with control group by
independent T-test. (¥**:p<0.001, **:p<0.01, *:p<0.05)

400 pgml FEANANE 637.42 + 77.152 FJ4 A H A (Fig. 10).
(p<0.05) AAH A (Fig. 9).
4) Western blot &4

(2) MIP-1a T3 A4 PRALO| H|9HA|Zo| A NFAT-13 NFAT-2, c-Jun,

MIP-1a A ZF A ATE 188.90 = 14.27°]%1 c-Fos @ NF-kB p65 L& v|A& J&&e #2317
I, E2FS 291 = 944 F7HE o, AT st MC/9 BIRHA| ] CsASE 100 pgml FE9
L 212,96 + 9.600.F R HlE FIA U PRALS 2|3t ¥ DNP-IgZ A3t 1A &
(p<0.001) A H At @7 MIP-1a HPFS & western blot -2 NFAT-13 NFAT-2, c-Jun, c-Fos, NF-
ol Wt 2+ 100 pg/mlol A= 258.98 = 9.172 thE kB p659] A HAS SAIA
woll Higte] Fo4 Al (p<0.01) AAE AL, 200 pg/
ml FXA 229.00 + 13,552 27l vty 294 (1) NFAT-1, NFAT-2 A& A
DA (p<0.05) FAF AL, 400 pgml F=NA 210.31 NFAT-19] THld dh8S Aol Al NFAT-1 den-
« 16,672 ol wliste] 724 A (p<0.05) A sities7} 2.1 UEREI (Fig. 11-1, NFAT-1 band lane
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Fig. 11—1. Effect of PRAL on NFAT—1 signal events in
MC/9 mast cells induced with DNP—IgE

MC/9 mast cells were pretreated with CsA (10 wg/ml) or PRAL (100
ug/ml), and then stimulated with DNP-IgE. After adding lysis buffer,
one part of the lysates was subjected to western blot with NFAT-1
proteins. Another part of the lysates was directly subjected to SDS-PAGE
and immunoblotting with the indicated antibodies. The levels of
NFAT-1 proteins wete selected as the positive control for Anti-NFAT-1.
Band densities were compared with YY-1 and measured using an
Image-Rab densitometer. Statistically significant value was calculated
by compared with control group by independent T-test. (¥**:p<0.001,
##:p<0.01)

1), 272 densitiesi= 35.402.2 YERE O M (Fig. 11-1,
NFAT-1 band lane 2), ¥ NZT2] densitiest 10.10.2
2 izl Hliste] A F UL (Fig. 11-1, NFAT-1 band
lane 3), AT NFAT-1 THld 432 ojz2tof Hls}
o] 100 pgmloA 1242 thEgol wiste] thald kg
o] A=At} (Fig. 11-1, NFAT-1 band lane 4).
NFAT-22] T2 e Ao A NFAT-2 den-
sities7} 1.0 (Fig. 11-2, NFAT-2 band lane 1), tiZ&7°ll
Al 2.80°.2 YEFRTH (Fig. 11-2, NFAT-2 band lane 2).
FAANZT 73F densitiess 0.31 2 270l H|5}
A A = S} (Fig. 11-2, NFAT-2 band lane 3), 23T
o] NFAT-2 Tl 2t & o)z Hlske] 100 pgml
SEolA densities”} 2.502.2 YR, tix73} H]3)
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Fig. 11-2. Effect of PRAL on NFAT—2 signal events in
MC/9 mast cells induced with DNP—IgE

MC/9 mast cells were pretreated with CsA (10 wg/ml) or PRAL (100
ug/ml), and then stimulated with DNP-IGE. After adding lysis buffer,
one part of the lysates was subjected to western blot with NFAT-2
proteins. Another part of the lysates was directly subjected to SDS-PAGE
and immunoblotting with the indicated antibodies. The levels of
NFAT-2 proteins wete selected as the positive control for Anti-NFAT-2.
Band densities were compared with YY-1 and measured using an
Image-Rab densitometer. Statistically significant value was calculated
by compared with control group by independent T-test. (**:p<0.01)

o & Aol & HolA| LT} (Fig. 11-2, NFAT-2 band
lane 4).

(2) AP-1 AzHG 714

c-Jun®] T L AT Al c-Jun denstities
£ 1593 (Fig. 12-1, c-Jun band lane 1), H1Z&72] 7
¥ densities”} 63.002.2 Aol Hlste] 71
(Fig. 12-1, c-Jun band lane 2), ¥4 tZ72] densities
£ 7.800.2 tjxTol HstY JAEH AT Fig. 12-1,
c-Jun band lane 3). AE T c-Jun EHE THL O
Zzo 18] 100 pgml F=NA densities7F 12.10
o7 fzwd Hlste] JAFHUT (Fig. 12-1, c-Jun
band lane 4).
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Fig. 121, Effect of PRAL on c—Jun signal events in MC/9
mast cells induced with DNP—IgE

MC/9 mast cells were pretreated with CsA (10 wg/ml) or PRAL (100
ug/ml), and then stimulated with DNP-IGE. After adding lysis buffer,
one part of the lysates was subjected to western blot with ¢-Jun proteins.
Another part of the lysates was directly subjected to SDS-PAGE and
immunoblotting with the indicated antibodies. The levels of c-Jun
proteins were selected as the positive control for Anti-c-Jun. Band
densities were compared with YY-1 and measured using an Image-Rab
densitometer. Statistically significant value was calculated by compared
with control group by independent T-test. (***:p<0.001, **:p<0.01)

c-Fos®] @A W& Aol A c-Fos densitiest
1.1°]%1 3L (Fig. 12-2, c-Fos band lane 1), T2 725
densities7} 5.50 0. & Aol vlate] F7FE UL (Fig.
12-2, c-Fos band lane 2), %A tIZ2] densitiess= 1.60
° 2 gzl Hlste] JA| = AT Fig. 12-2, c-Fos band
lane 3). HPTY] c-Fos TA LA-L 7ol HIgke
100 pg/ml S =M A densities7t 4.90 0. F VERY,
ol v 2 AZo|E Ho|A| Y9It} (Fig. 12-2, c-Fos
band lane 4).

(3) NF—¢ B p65 AZHY 7]A

NE-kB p65 T A 2d& A gl Al NF-kB p65
densities”} 1.12 YEFSIL (Fig. 13, NF-kB p65 band
lane 1), THZTEAN A densities”} 4.872 Aol M8}
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Fig. 12-2 Effect of PRAL on c—Fos signal events in MC/9
mast cells induced with DNP—IgE

MC/9 mast cells were pretreated with CsA (10 wg/ml) or PRAL (100
ug/ml), and then stimulated with DNP-IGE. 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. The levels of c-Fos
proteins were selected as the positive control for Anti-c-Fos. Band
densities were compared with YY-1 and measured using an Image-Rab
densitometer. Statistically significant value was calculated by compared
with control group by independent T-test. (*:p<0.05)

Z7}F=1 0t (Fig. 13, NF-kB p65 band lane 2). FA =
7Y densitiest 1.212 ET9) Hlste A AT
(Fig. 13, NF-KB p65 band lane 3). A8 72] NF-kB p65
S HEE 100 pg/mloA Al densities”} 1.05E T
ol Hlste] g ddo] A o E et
(Fig. 13, NF-kB p65 band lane 4).

IV. Discussion
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Fig. 13. Effect of PRAL on NF—« B p65 signal events in
MC/9 mast cells induced with DNP—IgE

MC/9 mast cells were pretreated with CsA (10 wg/ml) or PRAL (100
ug/ml), and then stimulated with DNP-IgE. After adding lysis buffer,
one part of the lysates was subjected to western blot with NF-kB p65
proteins. Another part of the lysates was directly subjected to SDS-PAGE
and immunoblotting with the indicated antibodies. The levels of NF-kB
P65 proteins were selected as the positive control for Anti-NF-KB p65.
Band densities were compared with YY-1 and measured using an
Image-Rab densitometer. Statistically significant value was calculated
by compared with control group by independent T-test. (*:p<0.05)
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A7l 7 ilh Pk #Fatr] flel ELISAR YA F
IL-139] Tz AgAdo] oz

13k v«l oP?ﬂ 233 PRALY F =0l o
Xﬂﬁﬂrﬂ AR (Fig. 9, 10). ©] &2 AHE 1]
& o], PRALO| HITHAZ ol A 11-13 Z MIP-10¢]
A ARE JAstA ddEEr] 255 Yepdt
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ARl 8 cytokine LS| Wd| F
she ZAEAR, HANEZ] Ao
< sk ZAlsrdol ol NFAT T A 9
T AAsHA 2HET NFAT AARIAE
2 Yol EAjsitirt 3 A1 A=
S | F 3 YR olF
%%*&i}% NFATE 3 W Z o]&3te] DNA%H
SollA ‘?MHJ(’ freet =
ZFHAA

5o W] 8% 4%E Y. NFATE IL4,
IL-5, IL-13, GM-CSF, TNF-a, MIP-1a 22} 24
Hoqsts AR YFH gom, oy At
ohsrt EH o8 AP 13 TlEo] fEch?,

PRAL®| H|YHA|Eol| A NFAT-13}, NFAT-2 T2
o) v)X = S FE317] 935 western blot S
2 NFAT-13} NFAT-2 @93 @3S 243 27
100 pgml FE2] AFTol A NFAT-19] Taild 2y
& AAHN Y (Fig. 11-1, NFAT-1, band lane 4),
NFAT-2 @2 B3-S gz Hlste] 2 zbo|7t U
EFUA] 94T} (Fig. 11-2, NFAT-2, band lane 4). ©]]
3 AFE PRALS H|WHA|Zo| A NFAT-1 718S 24
sto] e 27] G345 Holu, NFAT-29 A e
e ¥FE PIAA Fe= ZoE AZHn

c-Jun¥ c-Fos= AP-1 ©1d B3HA 9] F23 4
Ao 2 heterodimerd] HEJZ AP-1 2ZH-9 5 53
ZAAE -3} 1139 AY4HS NFAT, GATA, AP-1
< X3t o AARIALe] FFel ofs) 2dHET
W w3 AP-12 NFATS 3| 14 ZZRE o) EA)3}
= ﬁ?éHHOH Aty 14 FA4L SHA 7= A4
[e)
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PRALOI HITHA A c-Jun, c-Fos®] T -3 o
HX = 9 FE37] 215+, western blot o Z
c-Jun, c-Fos®] @A W& =43 A3 100 pgmd
T2 AP oA cJun TE B o] AA|H Ao
(Fig. 12-1, c-Jun, band lane 4), c-Fos T4 &2 0
Z33 Hlste] 2 ApolE HolA| o ZoE ey
1:]'(Fig 12-2, c-Fos, band lane 4).

o]2 g AF+= PRALLS HITHA XA c-Jun &

At AP-1 ASHE 71AE& AlofFomHN 4
7] dF S Azt £ ¢ Stk

NE-kB p65E TNF-a¢} IL-6 -3 2He] 2 RE]
ffoll EA8k= DNAOI #35to] TNF-as} IL-65 =&
3 A5 AEZE =AY AAE JRA8EE B3t

HLe
U=
=

ro{u E]O(' —{E
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0P, NE-kB p65E 79 e AZof EA5tHM 1
e dERkS, A2, AZAE 55 2dsE
3 A4S ke AARIARA, HEAZF, WA &
ZA o Al 2do| A NF-kB p652]
Z7hE0) e Zo] HaEo] Pt
PRALO] B ThA| Lol A NF-kB p652] T4 2d o)
A& 9S &) 23H westen blot 2.2 NF-k
B p65 A IS ST A7 100 pgml FEC
APl A NF-kB p65 T2 Ty o] of 2ol vlst
o A= Tk (Fig. 13, NF-kB p65 band lane 4).
0|83 Z3= PRALC| NF-kB P65 chal g vy
3O 2R NF-kB p65 AZHY 7]1H-& 243}
ZHEAQ TNF-a9} IL-62] A4S Ao ZH
27 dheS A Y 95 et &

5= O{N
N
N,
lo
™
of
12

AFE v]Fo] Ko} PRALS MC/9 HITHA|
évﬂ’o‘} GM-CSF, IL-4, IL-5, IL-6, IL-13, TNF-a
mRNA 34 F&-& A S} I-13, MIP-1a T &
S Aoz 4y 2r] dF HheE Alofst

= 0% FTHD NFAT-1, c-Jun AZAHE 714 &
IL-6, TNF-a ¢A] 7172 NF-xB p65 HAARIAE Atk
st FAH27] A5S UEe 2o Hlt o]
& A PRALO YAolA A ‘E}“J oz} Al 1

3 Shwgel st okEs A A=) 44
F Qe 2AY Hele U, FF ofEs] 2B

ARAR M58 Fotny] 99 ofev] A% mEg
o188 TEAY AT T Bt o] Y AL B
88 Aoz AlgHn

V. Conclusion

o] MC/9 BITHM| oA Th2 cyrokine

=2 Real-Time PCROIA GM-CSF, IL-4,
IL-5, IL-6, IL-13, TNF-a mRNA F-84} 28-S A8}

=
[T
e
o

c-Jun, NF-kB p65 T4 WS A stG T}
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