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Anti—pruritic Effect of Ethanol Extracts from Platycodon grandiflorum and its
fermented production in Scratching Behavior Mouse Models

Mi—Ae Ha#, Jin—Woo Kim, Shin—Woo Lee, Hyun—Sik Chun, Young—son Cho, Yong—Wook Shin’

Department of Agronomy & Medicinal Plant Resources, Gyeongnam National University of Science and Technology,
Jinju 660—758, Republic of Korea

ABSTRACT

Objectives : Platycodon Root is frequently used in traditional medicine to treat inflammatory diseases of the
throat, The purpose of this study was to characterize the effect of the EtOH extract of fermented Platycodon
grandiflorum on the ameliorative effects on the Antipruritic Effect of atopic dermatitis mouse model induced by
compound 48/80 and ovalbumin (OVA)—induced allergic responses in mice,

Methods : In the present study, we examined the anti allergic effect of Platycodon grandiflorum (PR) and its
fermented production (FPR) in several mouse model. We measured acute ear edema in a mouse model caused by
TPA and consecutively histological change of Ear tissue was observed by hematoxylin and eosin (H&E) staining,
and also Scratching behaviors by compound 48/80 was investigated. The levels of allergic mediators such as
immunoglobulin (Ig) E, and anti—oxidant markers such as SOD and MDA in the sera of OVA induced allergic
mice were measured by enzyme—linked immunosorbent assay.

Results : FPR inhibited compoud 48/80—induced scratching behavior in mice, as well as acetic acid—induced
writhing in mice, The anti—scratching behavioral effect of FPR was more potent than PR, FPR extract
significantly decreased the serum levels of IgE and MDA compared with those of OVA control group.
Conclusions : These results indicate that Anti allergic effect of Platycodon grandiflorum is enhanced by
fermentation with Saccharomyces cerevisae and FPR may be useful for protection from the itching reactions,
which are IgE—mediated representative skin allergic diseases,
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Fig.1. Experimental protocol for induction of airway inflammation,
using a mouse model. Mice were sensitized via intraperitoneal injection
of Img OVA emulsified in aluminum hydroxide (1:1) in 100 uL
PBS buffer (pH 7.4) on days 1 and 14. Each mouse was
challenged through the airway with OVA (5%, w/v, in PBS) for 20
min, using an ultrasonic nebulizer, on days 21, 22, and 23 after
initial  sensitization, Mice were given 500 mg/kg/day of PR, FPR
orally, on each of days 21 to 23. Animals were sacrificed after
the last challenge.
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Fig. 2. Effect of 80% EtOH ext. of Fatycoaon grand///orum (PR) and
its fermented production(FPR) on scratching behavior in BALB/c
mice. Compound 48/80 at a dose of 50ug/kg was injected intradermelly
into the shaved back skin of mice. Scratching behavior was observed

for 60 min. Results are expressed as the mean+SD (n = 5). 'R0.05
and ~A0.01 vs. control group
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Fig.3. Analgesic effect of 80% EtOH ext. of Patycodon grandifiorum
(PR)and its fermented production(FPG) on the writhing syndrome
induced by 0.7% acetic acid in ICR mice Results are expressed
as the mean=SD (n = 5). *P{0.05 and **P{0.01 vs. control group
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Fig.4. The effects 80% EtOH ext. of Platycodon grandifiorum (PR)
and its fermented production(FPR) on the ear thickness of mice
induced by TPA. NOR, normal group; CTR, TPA alone treated
control; Beta, 0.05% Betamethasone; PR 0.2, 0.2%; PR 0.5, 0.5%
PR; ; FPR 0.2, 0.2%; FPR 0.5, 0.5% FPR TPA (3ug in 20uL
acetone) was applied to the inner and outer surfaces of a mouse
ear. Then, 20uL of test agents (dissolved in acetone: olive oil =
4:1) were topically applied to the same site at 30min after TPA
treatment. Normal group received the vehicle alone. Control group
received the vehicle alone. The ear thickness, measured as an
index of ear skin inflammation, was measured using a Digimatic
Micrometer 4 h after the first application of TPA. Each group contained
6 mice(20£2g). Results are expressed as the mean=SD (n = 6).
#P{0.05 vs. normal or *P{0.05 vs. control group
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Fig.5. Histopathological pictures of ICR mouse ears after application
of TPA with or without Patcodon grandifiorum (PR) and its fermented
production (FPR). (A), normal group; (B), TPA alone treated control;
(C), 0.05% Betamethasone; (D), 0.2% PR; (E), 0.5% PR; (F) FPR 0.2;
(G), 0.5% FPR. Mouse ears were excised 4hr after the last application
of TPA and fixed in 10%—buffered formalin solution, embedded in
paraffin by standard method, cut into 5—um sections, stained with
hematoxylin eosin, and then assessed under light microscopy.
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Fig. 6. Effect of Patycodon grandiflorum (PR) and its fermented
production(FPR) on the Mouse Serum IgE level induced by Ovalbumin.
PR and FPR extract was administrated

orally at doses of 500 mg/kg body weight in OVA—induced asthma
mice. IgE levels were measured in the sera of OVA-induced asthma
mice by ELISA. Results are expressed as the mean+SD (n = 6).
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Fig. 7. Effect of Patycodon grandifiorum (PR) and its fermented
production(FPR) on the Mouse Serum SOD level induced by
Ovalbumin. PR and FPR extract was administrated orally at doses
of 500 mg/kg body weight in OVA—induced asthma mice. SOD
activities were measured in the sera of OVA-induced asthma
mice by ELISA. Results are expressed as the mean£SD (n = 6).
#P{0.05 vs. normal or *P{0.05 vs. control group
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Fig. 8. Inhibitory Effect of PR and FPR on Serum MDA levels in
Ovalbumin induced asthmatic model mouse. PR and FPR extract
was administrated orally at doses of 500 mg/kg body weight in
OVA—=induced asthma mice. MDA productions were measured in
the sera of OVA-induced asthma mice by ELISA. Results are
expressed as the mean®SD (n = 6). ##P(0.01 vs. normal or
A0.05 and ~&0.01 vs. control group
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Aze] gxty 9 s|2ehl fElE e dovin NEY
cAMP— phosphodiesterase®] TIE <At  AZY
CAMPYE ZAaAZIGE A Y slEgFzem <l
o AYFEI 12 QS Y] V5l otEujuE
dol SFAA YAFIR Fagt AR Ao R oAX
I 9tk I FANE 7SS ofEy TR Fadt 9
A FAYozA olETHRY BxtoA] W R ®uo
Aol Ayl A7 Hie 1UEE FFE] glon o= mi
o BHo7HA o2k ez A Yo, wety A
o] AYPFAA AL} Bed] TS AsiFel 71el & A<
A gelsly] Qi 2Aaor §E3t AZaNS Seletq
o AR AAE Fote 4739 1sr FEEANA 55
o] A9l AP sol| IS vXE Aoz vehyt 1 At
= ANSHA Gttt ooz 47 9 wagFo| oty F
doz ZHgo] EAYAE RS A=A 575 s
A3|A TPAS AF uFo| =Zdte] PFL frEdte] HGE

5o £A7 FAY A Aol FEHX EA ol E3 &

EIo] Z7MAA Halo| RFo] fHE AFA|E e
o] 71V Hrkm delA Uk, B AYNAE FE Azl
AFY A FAY dAg UM HHL Ao WEREF
olEm o] tjE FACEA EF IgE 7F 24, o&
ol 32| Th—1/Th—2 BHFFC= Q3 IgEe] FchEy
o ogt AYPe] BuET 9on] Y AT 2l AAHE
Igke BTAIZ E= TF7|7 FHO| %= Fe receptor?t
At =, thA] o] EoleA =HE o] A IgEt
2oz ol AxEo ZIHHE YO¥ histamine,
leukotriene 5 WEEHo] AFIYo] FUIEL, 4 F
% 59 agzr] wgto] et Aot ol FEmd]
A daZdre IgE Asjazt & sy YA OVAR A
A FEtth &, elstofA IYE7] w2 B, &
&, WRE, DO SR, B2, BE P2 So= EF A
fili, gt BAFER fiiRie] dgos wm gk g
oF A" <HYEr] SEEIR gEzd  geRd
(ovalbumin, OVA)2 BAIES] &S] <3t &4 W IgE
Fr9 7ot gEo] THE wjzfel] gt A5A Aol EFRI
52 BE, 3leEAe 92 Amiel(chemokine)o] A4k
< Z7FN7H OvAR gEAbo|EsRIe] F7betn dEA
zo] AE7L ZUIsle] dFEHdAe 4T A E
AT 22 vkt dglo] gurEda dEA gt B A
HolMe FFRA=Z Qg @FuYel SOD W3 §7E gl
3}t Superoxide dismutase(SOD) = AW 3Haksl A
Aol F2H I sl TLRA ASFY AEH AT LAY
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g of A7) Superoxide & A|AsH=H $a3% ¢S @
sttt L E7)et FESAE SAA v|AERke] Audd)
o4 SOD 7} @As| WA HEE s By glon o
£ SOD 7} AAES] F&S Aslste TEZT 4%
zA3sle] Th2 NZS} Th17 AEZo RHale 23 3o
OVAR {E=3 ¢E274 7|=d5S g3dte Aoz 4
A ek, B SPAAR AT AFIMEEE AR
t}. Malondialdehyde (MDA), & thEZQ A}Aiks} AHE
2A A &R dEA Qlh 3] olEnEA},
aFoA= ofdole] e FAHUHS MDA X7 dukle]
Hl3] A ygts Roz mu™se] Ahnilstz <% of
Euy nid JIAHTE FHE ¢ s NERE LT
ATt

S A4 2 AU platycodin < 27 the g
oFEjstd dFo= Esta Bl o miat & shE 7HA
I A HE T AEE] AL loisith wEkA S
o] yujg st 247 W] wiEAE nAES o83t
AgHE Foto] FEjRgat S SHAE WS F= A
2 Fagh do|r}, 15t A waE| gt At o
Agelo] HaE Fo TAE 7HK BojFog HId JH
9 platycoding AMEctn H*PVg up glomz B A
FolXe 47 2AQ Mdez vuzd g3l ot an
#4FE o83 WEATS Tt 479 dAstE SFA)7
I GYEIZ A% S S ¢ gtk qAXER
goz gFErIE dishe 7|do] R ATEd e

1 27%8 FE82 viAEZ 29ge= Q% A
2FHTE dANZLH ol AFEAE A7 2E7E
AoZ oA

0. 27T LAUE 22 TPA 2 FHFo] F=H of
£3) 95y FERUA A 229 45F 4L o
I, GFAE BeS AAPCRN NI g HR
%
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