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Allergic response is associated with mast cells, through the release of arachidonic acid, proin-
flammatory cytokines, and histamine. We investigated the effect of Flatycodon grandiflorum including
platycodin D (PG-Platycodin D) on allergic responses in an animal model and on mast cell
degranulation. PG-Platycodin D suppressed the release of B-hexosaminidase, a type of marker asso-
ciated with degranulation. PG-Platycodin D efficiently inhibited the passive cutaneous anaphylaxis
(PCA) reaction in ICR mice. In addition, molecular analysis demonstrated that PG-Platycodin D in-
hibited mRNA expression of both IL-3. These results suggest that PG-Platycodin D can inhibit mast
cell degranulation through the inhibition of IL-3 mRNA expression, and that PG-Platycodin D may

potentially serve as an anti-allergic agent.

Key words : Mast cells, Allergic response, Platycodin D, Passive cutaneous anaphylaxis

MO

oA Hldolv G A okE ], FeAA A4 g oo}
¥ & (anaphylactic shock) 55 E&3te ¢EjA2
g AEE A AAA SR St Jen o]Hd deAA
&2 ABSAY S-S gatohe W dig A7 A
al

Zt= Fc epsilon Receptor 1 (FCSRI)—% AEEH H&
TOo 2 wgsta 7] Al 18 FA A A5, vl E
mast cell)9 TE@7]Fe] FH EAtE FE&A QD FeeRI
o] ¢#AE F&ste FA<Q immunoglobulin E (IgE)<t 2
grate] s HotA HH A whgo] 248 He W
207 ZFAT3].

SH7IT gAshe HinhA| 2o A defA] whgol ofef W

ZHE AP EFIIY dF IL3E WY ¥-&o] QA T Al
Eo 4% B3k2 A7 Aol HuH AT

1y o mr &

—

*Corresponding author
Tel : +82-33-760-2242, Fax : +82-33-760-2183
E-mail : kj@yonsei.ac.kr

¢ QYR ofEEA YEACR &
|2ERAY B4 dede] SaA0 i DS
& gou, ole g B e BAdI T F B
2 Holzg AH7|7o] AW ¥,

e wRH o FANIA
ﬁ%@l%t%ﬁﬂlﬂiﬂ el 2593 51,

ol

U =
o ox

R
. LE' 4 OIN

it

4‘1731 %‘ E}ot °kﬂz}£°i <l 0}04 4_3 FEE WL
e HEEAM, 2R AN FRE YElle F RS ALE
YA ZA platycodin A, C, D9} polygalacin D, spinasterol,
spinasterol glucoside, inulin 5¢] /3] ¢&A Uk 53],
platycodin D& =214 2] EAdhs EHA ALE
(triterpenoid saponin) 3}%= ZF = 3 AFEH, I M
a3, FY2HE Astad, 54 dAEHt e AeR B

L = ATH5,10].

£ A AME platycodin DE X 3le =X
(PG-Platycodin D)2 58 & &ejA] &7 7he4
At

=
=

E

o N
ol o

o

Mz e

oT

al
=

AR
Mouse monoclonal anti-DNP IgE antibody$} dinitropheyl-
conjugated human serum albumin (DNP-HSA), Evans blue
+ WelGENE. (Daegu, Korea)ollx] Y3ttt P-
Nitrophenyl-N-acetyl-3-D-glucosaminide (p-NAG)= MP



596 A3 38k %] 2012, Vol. 22. No. 5

Biomedicals. (Solon, OH, USA)Z ¥ F3}o] A&}t

1%, 3% 12|31 5% platycodin DE X ¥3t= EeHA] FE=
(PG-Platycodin D)2 %735 o] Gl ufe] e g0 2 FE
A F okt

HEE=

4# ICR mice (757)% Orient Bio (Gangneung, Korea)Z
RE Fojste] £ 20-22°C9 F = 40-50% 2] 7oA AL
St B TEE2 153 H A5 ES AFdIGL
o, AM et Institutional Animal Care and Use

Committee (IACUC) (Wonju, Korea)7} 2 A79 543
= sAsA

TSI|FY

Anti-DNP-specific IgE (0.5 ng)= 2-7+<] ICR mices] #
Ya}FALZ FHA o, 24417 o] platycodin D] 1%,
3% 22]al 5%E E3Fehs kA FFE(PG-Platycodin D)
100 mg/kgel FEZ 7J7-Fo 3k, 147+ £ 3% Evans
blue®} Z3# DNP-HSA (200 pg)e A#WFAF 3FSth
DNP-HSA A 2] 247+ 9] ICR miceZ ¢HEA} A7) A<
IgE/Ag WFS-oll 9|3t Evans blue @4 2F9] 4& S0z #
Zatsde}. w38 500 pl formamidedl] 1% AS A7) st ¥
31, 63°Coll A 3FF 59 ¥H3-A|A microplate readerE o8-8}

loEle =X
——_O o

o 620 nm®| FRFEE G F& SHG
M zzHH
F o] HIREA 3] RBL-2H34 X = American Type Culture

Collection (ATCC, Rockville, MD, USA)Z #E Fu3l5 2
™, 10% FBS$} 100 unit/ml®] penicillin-streptomycin®] &7}
2] Eagle’s minimal essential medium (WelGENE, Daegu,
Korea) Hj Z|ol| A 2-3d vt} v okl & n s F10m, ok
S 37CE FAHE 5% CO,p i F71olA vttt

B-hexosaminidase H&E2F EH

g8 #Ato] 12 EAQ B-hexosaminidased W&HFS
ZAToZH LA W A AEE AE FFA Lopr
9kT}. RBL-2H3 Al ZE 24-well platesol] 2 well@ 200,000 4]
7} HEE B3¢ 5, 124708 v gt Anti-DNP-spe-
cific IgEE 200 ng/ml FE=Z 7} wello] 7H2HAA 1247 v &
3tk IgEell 2% Al = PIPES buffer (25 mM PIPES,
pH 7.2, 110 mM NaCl, 4 mM KCl, 0.4 mM MgCl, 40 mM
HCI, 5.6 mM glucose, 1 mM CaCl,, and 0.1% BSA)Z F ®
A AsER L, 37°Coll A 308 &< PIPES bufferol] =9I

PG-Platycodin D& AZ3tAth. AE= 37°ColA 15&3F
DNP-HSA (25 ng/ml)¢} ¥h-&A 7 0™ Y3t 9 5&7F
AL Yo FAth B-hexosaminidase W& HS =317 3

A, IgE/Ag W&ol Lol AE7t EAHE welle] PIPES
buffer A&} Bhexosamlmdase«] 71491 0.1 M citrate
buffer (pH 4.5)°l %<1 p-NAGE 96-well platec]| x| &35}
37°Cl| A 1417 &<t ¥HS-A1A L, 0.1 M carbonate buffer (pH
105)& At w-§S& FAAIZ F, microplate readerg ©]
&3] 405 nmo] IFo T FFEES FHAU

RNA &1 AMAL Setas o H gt % Z8(RT-PCR)

RBL-2H3 A3 = 6-well plated] #¢F 5, 200 ng/ml an-
ti-DNP-specific IgEE 72X A &7 1:0_?_} 3t sict. PIPES
buffer2 F ¥ A3 & %, PG-Platycodin D& A 2|3}, 14
ZF E<9F DNP-HSA (25 ng/ml)E A 234tk vHs 3ol Al E
£ PBSZ A|A3tal, TRI reagent (Sigma-Aldrich, St. Louis,
MO, USA)Z o] €3k} total RNAZ %315t} Total RNA
T FREAE o]&3dte] Bt 1 nge RNAE ©]&3151,
cDNA 4 % PCR2 Accupower RT/PCR premix kit
(Bioneer, Daejeon, Korea)E ©]-8-3t4 RT-PCRS 43341t}
PCRZZ L IL-39 7%, 94°C 1—1:, 60°C 45%, 72°C 45% 2
24 cycles 433} T} PCR AHE-& 2% agarose gelZ 7|9
%$ 3t & ethidium bromideS #7135t =E 7}A 3} 3}
At AH8E  primere UHe¥ 2T IL-3 sense 5'-
GTATGCTGCTCCCGCTCCTGATG-3; IL-3 antisense 5'-
CATTCCACGGTCATAGGGCGAAAG-3'; B-actin sense 5'-
ATGCCATCCTGCGTCTGGACCTGGC-3’; and [B-actin anti-
sense 5-AGCATTTGCGGTGCACGATGGAGGG-3'.

SAXE

BE AY A%e P+ EF A meanstSD)E YERY A
th. A2 E Dunnett's testZ HAA3IH L A4 dz2L

Hla st} <0.05 ojste] A5 oA Ql Apol7}k slvkal #Ag st
Atk

IoE/Agol| 2fsH DHHE! ORFZRIE! £30] CHEt PG-Platycodin
Dol oM

ohfZee &3 HrHE AT FEARANNS =
< iR i3] A FF Hhol B s AREH 7
ol FEIFANRES] Al Ete] e PG-Platycodin D
£ o] &3l g3tk Anti-DNP-specific [gEE ICR mice
o] Aol 3)3}5:AF 3laL, Platycodin D] o] 1%, 3%, 5%
PG-Platycodin D 100 mg/kgo.2 775 g %, Evans blue
S} DNP-HSAS AH FAbste], 719 -4 w30 o3
Evans blue @9 &S §eto 2 Qs A7, IgE/Agdl
o3 wijE FEIFARNEo] hEE AAEE & & U

o} A3ErA ¢l A4S 9J8te, formamidedl] S FAE AN



Journal of Lifte Science 2012, Vol.22. No.5 597

A
IgE-Ag

PG-Platycodin D (%) 0

o

<]

o
1

Evans blue
(OD 620 nm)

o

n

<]
1

0.00 [ I

0 0 1 3
PG-Platycodin D (%)
Fig. 1. Effect of PG-Platycodin D on IgE/Ag-induced passive cutaneous anaphylaxis (PCA). Seven-week-old ICR mice were intra-
venously injected with 200 png DNP-HSA containing 3% Evans blue 24 hrs after intradermal injection of DNP-IgE (0.5 ng)
into the ear. PG-Platycodin D was orally administered 1 hr before the DNP-HSA. (A) Representative pictures of the ears
are shown. (B) The dye was extracted overnight in 500 ul of formamide at 63°C, and the light absorbance was measured
at 620 nm. Data are expressed as mean+SD (n=4). ~p<0.01.
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Fig. 3. Effect of PG-Platycodin D on the expression of IL-3 in
IgE/Ag-stimulated mast cells. The IgE/Ag-sensitized
RBL-2H3 cells were treated with 100 pg/ml of
PG-Platycodin D (5%) and then challenged with 25
ng/ml DNP-HSA for 1 hr. Total RNA was isolated and
analyzed by RT-PCR.
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