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Anti-histamic Effect and IL-4 and GM~-CSF mRNA Expression
on Sungmagalkuntang
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Objectives : We investigated the effect of Sungmagalkuntang(SGT) on the allergy.

Methods : We conformed compound 48/80-induced active systemic anaphylatic -shock, anti-
dinitrophenyl IgE-mediated passive cutaneous anaphylaxis and ovalbumin-induced anaphylatic
shock. Also observed IL-4 and GM-CSF mRNA expression in ovalbumin-induced allergic lung
tissue and RBL-2H3. Histamine release is measured in RBL-2H3.

Results : SGT inhibited active systemic anaphylatic shock, passive cutaneous anaphylaxis and
ovalbumin-induced anaphylatic shock by oral administration. We observed that SGT was
concentration-dependently reduced IL-4 and GM-CSF mRNA expression in ovalbumin-induced
allergic lung tissue and RBL-2H3 by SGT. In addition, SGT reduced histamine release in
RBL-2H3.

Conclusions : These results indicate that SGT has anti-histamic effect and controls IL-4 and
GM-CSF mRNA expression on allergy.
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Table 1. Prescription of Sungrmagalkuntang
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1) M6

E A9l A8 AE seldsta
6“"‘*‘%1011*1 U, FHAY, 2 B4
o AR, ﬂﬂ’ﬁ%a‘ﬁi’%ﬂ A
CREEe) Vo esged 1 RED
B2 oldsh 2o,

BESR EBE BHE(Q
BER Puerariae Radix 8g
=hel d Paeoniae Radix ig
' FHRi Cimicifugae Rhizoma 4g
HE Glycyrrhizae Radix 4g
4B Zingibelis Rhizoma 4 g(357)
1S Allii Fistulosi Bulbus 4 g(2%)
e RBg
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% IL-42} GM-CSF ggdofl ojx|= - Hg 71

2) B

Active systemic anaphylatic shock %
passive cutaneous anaphylaxis A& A}&
& BA= ICR A% ¢4 659, 30 g = 2
g), ovalbumin ¥#=7] FLAHS ALgst
A€ Balb/c A% 4 658, B g + 2 g)
& 44 8% AoldzdN T Ao
o, S 2% 22T + 2T, §E 55 + 5%,
dark/light (12M7H) Z7A oA 18 pellet
At 2 At HHIEE sty

3) Mg
RBL-ZH3 AZ& @xAEFL3y (KCLB,
&)l BddolA wjgstd

4) LOEARS

Moused HA| #LOEAREZA 1.5%70mm,
Harvard appratus, USA)E 70% ethanol®
1247 AAee) d7 5 Abgsigdn)

2. 5k

D BRI B

Normal(%/3a), Control(th&F), F5t B 1H
% 05 g/kg HEB 2L FRBHES 1 gke
wEFoz dgn ICR mouse?2 Balb/c
mouseE A&}

2) Bk #E 9 pE

(1) ¥ ARy

FREHEE 10 ¥ 2% 280 g round
flaskol] W31 @A 2000 miE 71sted 3 A
T B MG FE2d kS 99 e
TR Az} 5299 g9) FEBL Qo) 4
’4‘54‘7@1 9 A AHEsan.

(2) WS ®RER

ABEREGY KR 2474 KorEARE
ol&ste ERFAT HWKKAHLE dH=
7] FE A7 YT 1 Y13, A BEgg
5 wisk 10 Wil 05 g/keg¥ 1 gkgs T
qoH, xFe FFY AYYGs-E 9%
o s Foagin.

3) A ujet

RBL-2H3 AE& d=xAEF23 (KCLB)
A Egdgton MXo wjds 3o 10
% heat-inactivated fetal bovine serum
(FBS, Gibco BRL, Grand Island, NY, USA)
3 1% penicillin 2 streptomycin  (Gibco
BRL, Grand Island, NY, USA)E &3t
DMEM  (Dulbecco’s modification Eagle
medium, Gibco BRL, Grand Island, NY,
USA) AL wfefebe}. M E 37T, 5% COx%
gkl wigatn AEe) FTA¢ we Az
S sjasty] Y8t 0.05% trypsin-EDTA
solution (Gibco BRL, Grand Island, NY,
USA)E Al AEXE E{A7 o A
v ey,

4) Active systemic anaphylatic shock ¥H%-

ICR mouse 10 v}2l& 1 ¢22 o Fh
BRES v 7 47 FrP5d9sa gz
T FF9 salineg AX¥ F compound
48/80 (8 ng/g, sigma)s B7 Ulo] Fojstm
moused] XAMEE 60 B¢ FFA3AY.

5) Passive cutaneous anaphylaxis g%

IgE &% ¥ puukso] iy gL &
o}x@7) $8to] Katayama 9] wale] Z3}
o ICR mice 7 v}]& 1 $o.2 81 7 43
AMERE < 05 gkeg & 1 ghkegZ AT
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Fodg £ 5 £9E A28l anti-DNP IgE
€ 3T ZFAZ 48 At A =
DNP-HSA 1 mg® 4% evans bluegE 112
E3  moused Y] FAIGTH
CONE $39 484458 ANt 30
¥ ¥ moused =AE1 Aoz A9 T
A9 HRE AFHsl IN KOHE 100 nl
of HHAA ITCAM sk wAsgch
Acetone®} phosphoric acid (5:13) €39 900
WE Frlste dAEEd ¥ 4398 62
nmolA F2EE 538 standardol 23
Ao

6) Ovalbuming ©| 4% %27 f

Balb/c mice® AH8-3d9 50 pg9 oval-
bumin®} 4mg®l aluminum hydroxide gel®)
Egdg 104 HFez 33 27 FAe
7223t 23 109 ¥ 50 pgd ovalbumin
& ATALS B Yo FAlse] o=
& s, dxde %9 aluminum
hydroxide gel€ FAlstd zasiglon A
AETE 3y FASGU. dear]) 2 7Y
HARE 1Y 13 FAMERES 05 gkg E&
1 g/kgs, dETS AYPAASFE 500 pY 74
THAEA

7) Histamine &3

RBL-2H3 AE (25x10° cells)o] 100 ng/
ml anti-DNP IgE& 23 3% £ g3t
T AMBHREBES FEEE 15 87 A3
a2 % 100 ng/ml DNP-HSAZ 142+ A3%
T A3 NE ¥oA histamine kit (BL im-
muno-biological Laboratories) 2.2 &<l 3},

AEuF FFde) indicator buffers ¥
vortexing ¥ acylation reagentZ ¥ 30 ¥
b Ao A wkxjgie 2 mig) assay bufferE

microtiter plateol Z+z}
sampleg %1 enzyme conjugate®} hista-
mine antiserum$ 22t} welldl ¥ i 3 Azt
Ago) A A7, whgo] € F 200 nl
9] TMB substrate solution® %3 ThA] 20
b A&o] A WA ZIth 20 & Fol ¥
AAY)E= TMB stop solutiong ¥X 60
of 450 nme FFTAA ODIS &2AG
standardell 93} AFsch

Y3 vortexing &

Mr o

P 2 o Mo

Q) Al FEEL IR (RT-PCR)

(1) total RNA &

@® zAA total RNA #&

gy ¢ F {23 01 g& AFH3A
Trizol 1 ml¥ ¥ 3 homogenization® ¥ 200
ul chloroform®& ¥& ¥ 10 27} vortex mix
3o} IcedlM 10 £3F WX F microcen-
trifuge® 12,000 rpmeiA 15 2k f4d# 83
of Azde Hi3 FHY isopropanols &
2 T FU. exn
microcentrifuge® ©]-83t¢] 12000 rpmellA
10 Bzt gAY 459E AAT £
pelletell 70% EtOHE %3 vortex¥® ¥ €4
Eesto AAs I pelletE DEPC
(diethy] pyrocarbonate)-DW 20 pulel =
RT-PCRe AR5l

Z o e
/Ko}‘b_‘q}\‘ =

@ AEA total RNA 3%

RBL-2H3 AZ 25 x 10° cells)o] 100
ng/ml anti-DNP IgE€ ¥3 3% &<t #i¢d
& & ARERBS 15 &3 Mgt 2 %
100 ng/ml DNP-HSAEZ 1A1ZF Hg ¥ 4T
PBSZ AH3 & 1 ml9 Trizols ¥ 2 &
v #9x3 & chloroforme Y1 10 %7+
vortexing¥tth, 9418712 12,000 rpmelA

15 27 QAPAT F, 35AS Asted 5
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¢ isopropanolS &g F MY Ego F
k. 223 FAHEY7IE o839 12000
mmol A 10 B3 A48t FEde AA
31 pellet& DEPC (diethyl pyrocarbonate)
-DW 20 pldl %o RT-PCRo| AH&-3t4ith.

(2) RT-PCR

Reverse transcriptiongh-$-& 4|9 total
RNAS} antisense primer® RT-PCR kit
(iNtRON Biotechnology, Inc.)o]l ¥1 70 C
oA 5 #3F ¥HEAIA cDNAE d&th olv
#4448 cDNAS 322 77} sense primer
(IL-4, GM-CSF$} b-actin)& premixdl ¥ 1
HFFYL 20 NEHEE G 7kt
k.

Z} primer®] denaturation, annealing, ex-
tension} cycle 278 T3} g4,

IL-4€ 94TCAA 60 27+ denaturationA]?|

=z AE
OTITE

Table 2. Primer sequence

3, 58ClA 45 %3t annealingAZ o, 7
2TCHA 45 %7t extensionM 7= cycle 25
3] wrE3E Hof vlAY extension 72°ColA]
5 ¥£3} PCR machine(GeneAmp, PCR System
9700, USA)e.2 <¥sqitt. GM-CSFE 9
4ToA 60 %7t denaturation’|7]31, 63T
A 45 %7F annealingAlZl o, 72°C°ﬂ/~‘] 45
%7t extension* 7€ cycle® 34 3 vHE3E
Holl, w9t extension 72CoAA 5 £
314 th. b-actin® 94TAA 60 23t denat-
urationA] 7] 3, 58°CellA] 45 %37t annealing?|
A oS, 72ColA 45 %7 extensionA 7]+
cycled 18 3] WHEZ FHof, ulx]ul extension
& 72CA 5 3 ¢35tk

Z} PCR products: 10 ul¥ 2% agarose
geldl loading3dted 100 V. ZZAA 20 £7F

A7 e T BHSHUT 2249 primer
o d7IMEL g5 2

Cytokine Sequence(mouse)
L4 S 5'-GAGCCATATCCACGGATGCGACAA-3'
AS 5'-CATGGTGGCTCAGTACTACGAGTA-3’
S 5'-GCACCCACCCGCTCACCCATCACTGTC-3
GM-CSF
AS 5'-CTCATTTTTGGACTGGTTTTTTGCATT-3
B-actin S 5 -GGACTCCTATGTGGGTGACGAGGCCCA-3’
-ac|
AS 5'-GGGAGAGCATAGCCCTCGTAGATGGGC-3'
Cytokine Sequence(rat)
L4 S 5'~-ACCTTGCTGTCACCCTGTTC-3’
AS 5'-TTGTGAGCGTGGACTCATTC-3
S 5'-GCATGTAGATGCCATCAAAGAAGC-3'
GM-CSF
AS 5'-CATTTCTGGACCGGCTTCCAGC-3'
. S 5'-TAACCAACTGGGACGATATG-3'
B-actin

AS 5'-ATACAGGGACAGCACAGCCT-3'
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1. Active Systemic Anaphylatic Shock 4t
20l oixjs &3

Compound48/802.2 %3 active systemic
anaphylatic shock ¥§°2 10 vig]lel ICR
mice ¥ UWEXTFL 60% oJUd] anaphylatic
shock® 2 100%9] AAME-E Jehidz, 05
gkest 1 ghkgdl SGTE 74 AT T4
B AR 4 0% 0%E ZAE

%t (Table 3).

2. Passive Cutaneous Anaphylaxis HF=off
alx= g&

Anti-DNP IgEZ #X¥ passive cutaneous
anaphylaxis ¥§& 3E3uwte] ¥: & &
Asged o A% AATL 224204 p
g/siteo] ], ZT-& 351011 pg/site® HA
ol vid A (p<0.005) A F7HE S
o}, whd 05 g/keot 1 gkgd SGT A
Z}zF 308+0.10 pg/sitest 3.07x0.09 ng/site=
gz Hlgte o4 (p<0.05) UA ZA3
A} (Fig. 1).

Table 3. Effect of SGT on ihe Compound 48/80 Induced Active Systemic Anaphylatic Shock

Sample Concentration(g/kg) Lethality (96)
NOR saline 0
CON saline 100
05 &0
SGT
70

The data represents the lethality from 10 mice.

NOR: Group only orally administrated with saline once a day for a week.
CON: Group orally administrated with saline once a day for a week before intraperitoneal injection of

compound 48/80 (8 ng/g).

SGT: Group orally administrated with 0.5g/kg, lg/kg of Sungmagalkuntang once a day for a week
before intraperitoneal injection of compound 48/80 (8 ng/g).
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Fig. 1. Effect of SGT on the Passive Cutaneous Anaphylaxis Reaction.

Data represents the mean+SE from 6 mice.

NOR: Group only orally administrated with saline once a day for a week.

CON: Group orally administrated with saline once a day for a week before the challenge
with antigen.

##4#: significantly different from NOR(p<0.005)

SGT: Group orally administrated with 0.5g/kg, 1g/kg of Sungmagalkuntang once a day for a
week before the challenge with antigen.

« significantly different from CON ( = P<0.005, * P<0.05).

3. Ovalbumin & Anaphylatic Shock ¥}  shock®2 100%, 05 g/kgdl SGT & 743
3ol olx& &3 ATEAT Z¢ 60%, 1 gkgdl SGTE 7Y
2 ATRAT A4S 6% ANES Uehy
Ovalbumine 2 #%¢ ¢#H27] wgdA 9t} (Table 4).
2T 8v1a ¢ Balb/c mouse?} anaphylatic

Table 4. Effect of SGT on the Ovalbumin Induced Active Systemic Anaphylatic Shock

Sample Concentration(g/kg) Lethality (%)
NOR saline 0
CON saline 100
SGT 05 60
1 286

The data represents the lethality from 8 mice.

NOR: Group only orally administrated with saline once a day for a week.

CON: Group orally administrated with saline once a day for a week before the challenge with
ovalbumin.

SGT: Group orally administrated with 05g/kg, lg/kg of Sungmagalkuntang once a day for a week
before the challenge with ovalbumin.
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4, Ovalbumin & 3|27 2HSo0llM IL-
42} GM-CSFe| &#ol] ojxls= A&t

Ovalbumin®& f4g g#27] whgolA
¥ ZAd 2$d¥ IL-4 mRNAS®} GM-CSF
mRNAS] 2&de vjzFo] AAT uls)
713 em, SGTE ozgd & Zast
A% JeEhia 5% vlgg gasts 43
< e (Fig. 2).
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5. RBL-2H30ll M Histamine & =o0f o]x%]
= d&

RBL-2H3%) anti~-DNP IgES.2 24 Azt 7+
A&l DNP-HSASE €33 S §539 &
29 histamine ¥E& A|HdE 4% A3
S2Etwle] ¥E= 0,05 1, 3 2 6 Az

SGT

247} 5444006 ng/ml, 5.74+0.056 ng/ml, 582+
0.05 ng/ml, 593:0.05 ng/ml 2 6.12+0.05
ng/ml2 Azt Hl#Fsl Frlstes Aoz Y
ebgt} (Fig. 3).

RBL-2H39l anti-DNP IgES2 244|7F
A1 FREREBES FEEE AU ¥
DNP-HSASZ2 9#HYE FE39 3zgn
o f&3e AT AF AT 552¢0.09
ng/mle2 veRty 7L 60420.06 ng/
mleg AT v 32ERY FEI #
94 (P<0.005) A F7Fsti oyt FHRER
BE 0, 40, 80, 120 2 160 ng/ml TEE A
28 2% 22 583+0.09 ng/ml, 595+0.08
ng/ml, 5.90+0.01 ng/ml ¥ 5.72+0.21 ng/ml2
2 ¥x vddez dAse 348 YR
oy FYAE YeEAE &t (Fig. 4).

o

NOR CON 0.5

IL—4 (429 bp)

GM-CSF (424 bp

b—actin (365 bp)

Fig. 2. Effect of SCB on the IL-4 and GM-CSF mRNA Expression from
Ovalbumin induced Allergic Lung Tissue.

Balb/c mice were immunized 3 times, once the tenth for 30 days by mixture

of ovalbumin and aluminum hydroxide gel. After 30 days we induced allergy

by intravenous injection of ovalbumin.

NOR: Group immunized by only aluminum hydroxide gel and administrated
with nothing before the challenge with ovalbumin.
CON: Group orally administrated with saline once a day for a week before

the challenge with ovalbumin.

SGT: Group orally. administrated with 0.5 g/kg, 1 gkg of Sungmagalkuntang
once a day for a week before the challenge with ovalbumin.
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Fig. 3. Time-dependent histamine release induced by anti-DNP IgE in the
RBL-2H3.

RBL-2H3 was immunized by anti-DNP IgE for 24 hours. After 24 hours

induced degranulation by DNP-HSA. Released histamine was time-

dependently measured with histamine kit.

Hid

NOR CON 40 8D 120 16D
SGT Coacentration (ug/mi)

Fig. 4. Effect of SGT on the histamine release induced by anti-DNP IgE
in the RBL-2H3.

RBL-2H3 was immunized by anti-DNP IgE. for 24 hours. After 24 hours

SGT was dose-dependently ireated for 15 mins, and then RBL-2H3 was

induced degranulation by DNP-HSA. Released histamine was measured

with histamine kit.

##HE significantly different from NOR(p<0.005)
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SGT

NOR

120 160

IL-4 (351 bp)

GM-CSP (342 bp)

b—actin (202 bp)

Fig. 5. Effect of SGT on the IL-4 and GM-CSF mRNA expression by anti-DNP

IgE in the RBL-2H3.

RBL-2H3 was immunized by anti-DNP IgE for 24 hours. After 24 hours SGT
was dose-dependently treated for 15 mins, and then RBL-2H3 was induced de

granulation by DNP-HSA.

6. RBL-2H30{l M IL-42} GM-CSFe| ¥
of uixls HE

RBL-2H3°] anti-DNP IgES.2 24 A7
AR ARERES 0, 40, 80, 120 ¥
160 ig/ml =¥ A s ¥ DNP-HSAC
2 g3¥E #=38l9 IL-4 mRNAS} GM-
CSF mRNAS¢| 23 ARERES A3
T vlEF g ZAdeE FFE JeEddg
(Fig. 5).
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EAEY 93 2A¥ARRYY ¥, Hygz
% 2 2oy 302 A% =A%} o
O‘%qxs,w)-

ARBRB 3¢ dYd7z= 8%
tetracycline-HCL#} ¥ &5 Ao] Hil 2 #i
REH, £ MHAREHEB) 25
& 49" AT, &2 FARMBHRIE Mk
ohg29] & dEar] ¥ doured wxE
% & Basgd. gy AloEFN wWs)
d df dFE flolM, oo B AGgNE
FAREHBE ] compound 48/8022 &E¥
active systemic anaphylatic shock dH-go] ©]
e 2F9E AvuEgit}

a2 A gR2FNE 608 olulel 107
9] mouse’} anaphylatic shock2Z 100%2)
AAES YedllE, 05 gket 1 gkgdl
SGTE 749 BTFFAF A XA}go] 4zt
80%%}t T0%=E ZHAst4tt (Table 3).

Anti-DNP IgER =¥ passive cuta-
neous anaphylaxis W30 "X 93 3
Ro] HAwo] HAHE AL DA FES
FA%9ed o 28 FYTL 2241044 1
g/sitec] ™, dlFFL 351011 ng/site® A4
o Hl3 F94 (p<0.005) e F7HE 3y
o W 05 g/kgot 1 g/kgel SGTHIZEL
24z} 3.08+0.10 pg/sitet 3.07+0.09 pg/site=
zFol st f94 (p<0.005 p<0.05)
A ZAad (Fig. 1).

SHE g¥Er)Y AL 13 FE27HR
43719 23 HAEj8 AR, 7 #H @
T EE 718N 4 = WAooz
T Aer I FFE of$ gAdsid g4E
de2r] Beg oy 99doz AF AH
He S48 ARFY ovalbumin F8%
foz IA YF?.

£ AN ARERBl ovalbumin &

g ol e

RUA:4

d@l27] ¥goN anaphylatic shock ¥Hg-ol
nXe 298 A¥ME 23 ovabuminlE
Wi gHar] wgdA dxzde 8viEe
Balb/c mouse?} anaphylatic' shock .2 100%
9] AL YeEMiSlT, 05 gkgd SGTE 7
U3 ATFA3 A9 60%9] XAHES e
AR 1 gkgdl SGTE 7497 AF54% 3 9-
286%9 XAHEE YeRIAT} (Table 4).

Al EFIRIE WYSd, 85 v ¢ x¥
HE- 59 AA Wold F83 4EE 73}
I 9e ®uk ohE YEuAY AZAGE
8§ gl AHEgARoln, AAY 1
7158 fASYe 28 Aot P,

AA AN AelEFRIS] whE-E Est
A Eao] AojEFIQle] 2F{E Aoz, od
Aol EFIIE EAH o2 AE3T oF Ao
EFRIE JAFR o2 ALt AoARt &
27] AgME 2 g0 FUA L2714
2402 AL43E Th2AE AlolEFIl0]
297} =o} gtk Th2MEE IL-4, IL-5
IL-13 $& Euay o 3 [L-4& IgE9) A
A3 Th2Axe ®3lg £ oy #
Aol A GHEA Eolid TARAAME F=2
IL-48 #v)&9 Th2AX9 7]5€ ze A
oz 4#A o, gAY 7#HA A, of
£y gxle] IRAA, gHzr] vE #§R9
v gl T Th2H X7} 8|8k Ale] Bl
9 ko] BRAAGH P md dd=s) 93
LS FuEtE FR GFAEY AT E
IL-5, IL-3, GM-CSFel ¢l 24807

IL-4= THAY, NKAX, HTAY, 597
T, 3AA FulEe, GEEr]d uis &
A A4S & A|EFRIoIth BA X
alA = gERAAY AA f&, BAEY F
AH%, FLAA 9§ S04y 2d
Z24|, Felaxg Ao &3 CD409] 2He F



FAMBR G gilaEtal 0 9 IL-42} GM-CSF el oixls & 81

AESHE UMY, TAZY dasEs Th2¢
glo] TAZ 38 FE3E A4S st 4
o2 ¥eA U4
wE# GM-CSF 379 543 8438
3= A4S 3 R oA YTk
adE2 2 APdA AREREKZC o-
valbumin #% L#Zs] wholdq IL-49
GM-CSF9] 2de] wWisle] ojygt g 7|
AeA golr 1x Balb/c moused #H X329
Wwdd IL-4, GM-CSF mRNA¢ @& 49
woke
o AY 2 ovalbumin®E Fd g7
gl A ¥ Ao wdd IL-4 mRNAS
GM-CSF mRNA9| 2de Uxde AT
o wjg} FrElRen, srlda R R
H&] Zaste 4%E JYehidn 05 gkgst
lghkgd 5% 9&Hog Zaste AL Y
el (Fig. 2).
- gEEr] gFukgde +
A3y o5 sEuiASe tiEHd 2EL
Leirlojt}, s|2EtRle 229 vl Lo}
o]

oz w2 Fido YAy duFHAY
7L 2xARAY A5HE o FAY
$ol Be gL nIg”,

g2t £ Aol RBL-2H3MA FHRLE
BB Fsi2etw a7e A¥RuA RBL-
2H3%) anti-DNP IgEo2 24Nz 733tz
DNP-HSAc2 ey Hxild #2%
histamine ¥£& Azhd2 28 A7 3
Bule ¥2= 0,05 1, 3 2 6 Azt Zzt
5441005 ng/ml, 5.74+0.05 ng/ml, 582+0.05
ng/ml, 593+0.05 ng/ml 2 6.12+0.05 ng/ml2
Aol wiglstel Zslse oz Uiy
(Fig. 3).

1 3] RBL-2H39) anti-DNP IgES.2 24
ANz AT ARMBERBS TEEE A
3t & DNP-HSACE 97de F&3to 3
2ElH1Y] {EFES 3T 49 BAEL 552
+009 ng/mlie2 YElRR, WRIES 6.04%
0.06 ng/mle2 AdFel vj3) sj2Ele] F
7t f9A4 9A (P<0005) F7hstou F
BEERES 0, 40, 80, 120 ¥ 160 pg/ml =
=2 AHE 4+ A4 583009 ng/ml,
595+0.08 ng/ml, 590001 ng/ml ¥ 572+
021 ng/mleZ %5 FHo2 JAst:s &
#& Jetded f94& vehliAe &%
t} (Fig. 4).

3 RBL-2H3oMA FHEiEHIG o] IL-49
GM-CSF 9 2@d uixe 9L A¥uy]
9l3ted RBL-2H39| anti-DNP IgESZ 484
3 Ay FARMEREBS 0, 40, 80, 120 ¥
160 pg/ml F=E2 A3 ¥ DNP-HSAS
2 23%Ye §539 IL-4 mRNASt GM-
CSF mRNAS #de FREHEBES A
FE gEHoR Zaste S dellg
(Fig. 5).

w2ty AgZy RBL-2H30lA 3] 2€lvl
%9} [L-4 mRNA$} GM-CSF mRNA9| g
e A AhEE FUkete e VeI
on, FHMEHRES AT 4 = o4&
o7 #aste g el

ol e AR B o HAEERLGS
A 2o g3ydL JAFE a9 Ao}
ygEas wg 9 PCA 93 dAAIE
7t Qe Ao AZHY, ovalbumin
T g 27 wgolA H 2F9 IL-49 GM-
CSF mRNA¢] @& RBL-ZH30|A 3]2E}
v fEE YAz IL-49% GM-CSF
mRNAS] 23S A a3/} sl AL
2 vEyih.
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