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Effect of Pedunculagin on IL-1p mRNA Expression in Langerhans cells

Seong Soo Joo, Hee Seung Kwon, Hee Chul Kang and Do Ik Lee*
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — Contact hypersensitivity (CHS) serves as a good model of cell-mediated reaction. Epidermal langerhans cell
(LC) are thought to play a crucial role in the regulation of immune reaction of the skin, which elicit the CHS response by
presenting Antigen to trafficking Ag-specific T cells within the skin. However, contact hypersensitivity is regarded as a neg-
ative side of immunities, caused by increased damaging immune response. Therefore, the study of effector molecule causing
immune suppression is thought to be meaningful in the skin immune response. For this aim, this study investigated the
influence of pedunculagin on cytokine, IL-1 expression from langerhans cell (LC). In vitro and in vivo, pedunculagin up-
regulated the expression of IL-1f mRNA. After PMA stimulation in vitro and DNFB sensitization iz vivo, the expression
of [L-13 mRNA was down-regulated. This results suggested that pedunculagin could be immuno-modulator in skin immune

system by modulating IL-1B expression.
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MIP-1o. 59 cytokineS #H|5h= o2 gejxa glow 10
E3], IL-132 95 W9 ¥ A] Hx W 9h3-& willsle &
3t AgkS = A o2 ¥l HR} Enk ef al. 9 i vivo A
o)X= IL-18S H8l5AL $2 of haptenol 23t ¥he-2} %3t
Hkg-2] s glslinh
0|9} #este] cytokine F IL-1p& F&3}3} 3h= 2130]
Oshima A, ef al. F°ll &3] o|FAA7|= 3T st
Roxithromycing 7}8}312 9 murine langerhans cell 9] IL-1B
o] AAakseo] ZraE ity B vEeh?
Pedunculagin(2,3,4,6-(s)-HHDP(Hexahydroxydiphenoyl)-D-
gulcose, MW.=784.55)& 2215 (Alnus hirsuta var. microphylla,
Betulaceae)olX] AAE ellagitannin®] UZo|t}h?
Ellagitannin< 3, Shvirus 214 ©| 2o &, blood urea
nitrogenAlst, ACES A, &1, 2 #Fitelatg A3 5
2 7)%%E /XL Yok Ry 4®
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Animal - & A7l ARE HPFES 5~67% <] BALB/c
A AR S AEFEIA st AFsiqith

Pedunculagin - & 7o AH&-§+ Pedunculagin(Cs,H,,Cyp,,
MW.=784.55)2 285 Alws hirsuta var. microphylla,
Betuliceae)olX A ellagitannin® 2 Ft)sty oFshst A
oFs - AT Aol A A Fetol AFEEIGITE B AFeA] Fodt
ped.mculagin® RPMI §2¥of} do ¢kds] 232170 3 0.22 um
filter:2 o7} Befslo] ARSI

Reagents —~ BSA(Sigma Chem. Co., US.A), FBS(Gibco
BRL, U.S.A), Ficoll(Pharmacia, U.S.A.) Gentamycin(Gibco
BRI, U.S.A), HBSS(Sigma Chem. Co., U.S.A), Nylon wool
(Wako, Japan), Penicillin-streptomycin(Gibco BRL, U.S.A),
RPM:. 1640(Sigma Chem. Co., US.A), Trypsin(Gibco BRL,
US2)s 74l3te] ARSSIRAL 11 Whe Aok 155 Aoks A
gt

Instrument — Centrifuge(Vision sci. co., Korea), Clean
benct.(Vision sci. co., Korea), CO, incubator(Vision sci. co.,
Korz:), Deep freezer(Sanyo, Japan), Microscope(Olympus),
Elect-onic balance(Meter toledo, Swizerland), pH meter
(Me-er toledo, Swizerland), Autoclave(Vision sci. co., Korea)

Preparation of cell suspension — Epidermal cell®] single
cell suspension #|Z 1= standard protocolsel w2} A A8}
A}, M HA] ) A 1 559 (Hank solution, trypsin, antibiotics)#
A ¢ ¥-3%(Hank solution, FBS, gentamycin)a ZA3153c}. A4
FE 32 AA A Zebd F 70% ethanolE %53 A
Y A% F 27402 Lhro] Abdo] vl Al 1 ¥hA
37°ClA incubation A1RT} 308 § 35 Wy 2HE 2}
I A 2 B-FellA incubationd}SItt. Tubedll &7 vortex 3kl
e A 2 2AH2 nylon woolZ AASIATE AZE cell
suspension< 800 gol| A 10 < | &5t 10% FBS-
RPM. 1640°.2 2-3H washingst3ith.

Preparation of langerhans cell enriched epidermal
cell - 8|3 cell suspension 37°C , 5% COM 72X 5
<t inubation®! ¥ pipetingll 28 FrEHSIch 1ggHwEE
plasti: tube®] 4 m/9] ficoll¥-& 22 1 9l 4 mi® 10%
FBS-IPMI 16408 o] EaAs12] 9bA| 288] Hojregirt,
A e F A ficolldt Wiy F3e] Atole] Qe ALE A
33 oasteur pipet®E ISR HEe] RPMIE 718t 1
Histk ¥ dAEEsle] Al¥E washingsl 7 UHE F3l] Al
x5 ASSITH

Vol. 46, No. 6, 2002

In Vitro— Pedunculagin #|%]ol 1, 10, 100 ug/ml 2] %
2 o] A3t} Langerhans celldll thgt pedunculagin®] &
g gotr 7] skl 2709 APTFOE o] standard
protocolsel] e} AE3INT).

AIAEFE 1, 10, 100 ug/ml 559 pedunculaging 5
3t F 4, 8, 12, 24A3F FRE SR, A2AEFE 10 pg/ml
o] PMAZ 102 St A2, $45471 5 1, 10, 100 pg/m! 5
E9] pedunculaging® FoI51] 4, 8, 12, 2447 Bt ek
o}, IL-189) W WHsle RT-PCRE F3le] Elsigich

In Vivo—Pedunculagin- #li<}e]| 1, 5, 10 mg/ml¥] §E% =
o] AL3F T} Contact allergen, DNFBE acetone/olive oil(4:1)
o) 0] 0.5% DNFB 500 ugkgs 3215151tk Langerhans cell
o ot pedunculagin®] E#4E Yolr7] sl 2702 Ao
2 170} standard protocolsell Wt A&ttt

AEAEEE 1, 5, 10 mgkg 352 pedunculaging mouse®]
Aol vl211 4, 8, 12, 2477t F langerhans cell suspensioms
A#R 0, 228+ 0.5% DNFB 500 pgkgz A=+, 84
317t 7 1, 5, 10 mg/kg pedunculaging #1211 9A] 4, 8, 12,
24A17F & langerhans cell suspensions 0|8} 1 AWE =
ARsigich. IL-1p9) ¥4 3= RT-PCRS E3lo] ERIsIc

mRNA extraction — Pharmacia biotech. 9] instruction®]|
w2} total RNAE extractiond}SiTh, A3l LiCl €9 350 pl,
B-mercaptoethanol 3 ul, extraction buffer 150 w/, CsTFA 500
WE 7181 vortexdlo] AIEE lysis AR 15,000 rpmellA 15
27 R8I total RNAE 291tk FHstoi%l total RNAS
A2 35}7] $15he] extraction buffer 75 W, LiCl 8<% 175
CsTFA 250 Wwe 7Fsto] AXgk ol 70% ethanots: A|AgH ¥
Ao 1587 71F A]Z T} Total RNAo| DEPC-treated
water 50 W= 7}eld dgol 15-30%-7F B8 5 vortexdhil
65°CollA] 1083} 7FA3La, vortex §F § -20°Cell B#haiTt.

RNA analysis (OD analysis) ~ 3 3}o1%l RNAS] T&+
spectrophotometersS %819 260 nmell4] &35S =Xt
olgf] At 0 & total RNATEE A4 & Reverse
Transcription-Polymerase Chain Reaction(RT-PCR)ol| A}-&&
total RNA 1 pgs F%3I%ich

[RNA] = OD260 nm* DX 40 ug/m/ (D=final dilution factor)

Reverse transcription & Polymerase chain reaction —
1 ug® total RNAE reverse transcription®] AF8-3t%ith. 20U
2] Moloney Murind Leukimia virus reverse transcriptase,
10U2] RNasin, 1U%] thermostable DNA polymerase, dANTPE
53= 20 W & RT-PCR kit AH233ith RI-PCRS
Bioneer2] protocololl Wt =831t RNA 1 pg, oligo(dT),g
25 pmole, primer 50 pmole, RNase-free water® 20 pi7F4} 2|
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31 reverse transcription®| 1, 42°CollA] 60% E<F incubation
310 cDNA 792 31501, 94°Col] 5% 591 7146]09 reverse
transcriptase inactivationdt & 4°Col|A] incubation®=| It} PCR %
#L 94°C 053, 55°C 1.5%, 68°C 1T, 34 cycles® WH3-AIZiTh
3 W] PCR productZ 1.8% agarose gelolA loading 3HA T}

7 B

In Vitro- Pedunculagin 1, 10, 100 ug/miE 7}3F 3 4, 8,
12, 24 A7t 8l%F 3 total mRNA € FZ3}0 RT-PCR ¢ 9
Blo] B3890}, Pedunculagin 59 § 4, 8A7FsF baseline
o vju S o EokE Wt vehlA] skt Jefvh 12413F
% pedunculagin 10, 100 pg/miolA 7+ ER T 100 ug/mi
pedunculagin®] JE}A= 2487 Tl A|&4HQ1 FIHE e}
WlekFig. 1).

10 ng/m/ PMA®Z A=} 17 pedunculagin 1, 10, 100 pg/m/S
7FlE Wl T 4, 8M3HE<S baseline?} Hlw s wf *ErhE
A7 JeRfA] ghghet. 1evt 12417 358 pedunculagin 10,
100 ug/mield IL-1 mRNA wHlo] 7+43)7) Ajgtsle] 244)710]
H2E wj= o= linedlA % wHlo] AZEER] YSITHFig. 2).

In Vivo—Mouse2| #el 1, 5, 10 mg/kg pedunculaging H}
21 77} 4, 8, 12, 24717} & langerhans cell suspension-
ulsle) 7 J3S ZARISICE 447F 3 IL-1B mRNA 2&e
o2 ¥t 31914_ 8, 127171l = 10 mg/kg pedunculagin®l]
23k IL-1B mRNA o] F77h ZARE|IvE 24x]7telM =

mEz r-lN

2 3 4 5 1 2 3 45

B-actin

12h1 2 3 4 5 24h1 2 3 4 5

Fig. 1 - Effect of pedunculagin on the induction of IL-1 mRNA in
murine langerhans cell in vitro. Total RNA extracted from
murine langerhans cell was analyzed by RT-PCR 4, §, 12,
24 hrs after application 1, 10, 100 pg/m/ pedunculagin. 1:
Base signal, 2: Pedunculagin 1 pg/m/, 3: Pedunculagin 10
ug/ml, 4: Pedunculagin 100 pg/m/, 5: PMA 10 ng/ml.

#ol A&=HA A3tchFig. 3).
CHS®ll tist pedunculaging ¥obi7] $13l] contact allergen,

DNFBZ AR31S3T). 0.5% 500 pgkgs E¥3 9 1, 5, 10 mg/

kg pedunculaging ¥}2 1 42} 4, 8, 12, 24*|7F 5 langerhans

4h 1 2 3 4 8h 1 2 3 4

B-actin

12h 1 24h 1

Fig. 2 — Effect of pedunculagin on the induction of IL-1 mRNA after
PMA stimulation in murine langerhans cell in vitro. After
10 ng/m/ of PMA stimulation for 10 mins, murine
langerhans cell was treated with 1, 10, 100 pg/m/ of
pedunculagin. Total RNA extracted from murine
langerhans cell was analyzed by RT-PCR 4, 8, 12, 24hrs
after application 1, 10, 100 ug/m/ pedunculagin. 1: PMA 10
ng/m/ treatment, 2: PMA 10 ng/m/ + Pedunculagin 1 pg/
ml, 3: PMA 10 ng/m/ + Pedunculagin 10 pg/m/, 4: PMA 10
ng/m/ + Pedunculagin 100 pg/mi.

2 3 4 5 12 34 5

B-actin

12h1t 2 3 4 5 24h1 2 3 4 5

Fig. 3 — Effect of pedunculagin on the induction of IL-1 mRNA in
murine langerhans cell in vivo. Total RNA extracted from
murine langerhans cell was analyzed by RT-PCR 4, 8, 12,
24hrs after application 1, 5, 10 mg/kg pedunculagin. 1: Base
signal, 2: Pedunculagin 1 mg/kg, 3: Pedunculagin 5 mg/kg,
4: Pedunculagin 10 mg/kg, 5. DNFB 500 pg/kg.
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Fig. 4 — Effect of pedunculagin on the induction of IL.-1 mRNA after
DNFB sensitization in murine langerhans cell iz vivo. After
DNFB 500 pg/kg sensitization, murine langerhans cell was
treated with 1, 5, 10 mg/kg of pedunculagin. Total RNA
extracted from murine langerhans cell was analyzed by RT-
PCR 4, 8, 12, 24hrs after application 1, 5, 10 mg/kg
pedunculagin. 1: DNFB 500 pg/kg treatment, 2: DNFB 500
ug’kg + Pedunculagin 1 mg/kg, 3: DNFB 500 ug/kg +
Pedunculagin 5 mg/kg, 4: DNFB 500 pg/kg + Pedunculagin
10 mg/kg.

cell suspensions FH|3lo] 1 FaS AL 4, 8217
HkE >y TS HEHE HolX] ¢kgkoLt 124]710] He u) IL-
1B mRNA ¥Ho] 7+47] QT 5 mg/kg pedunculaginel]
A] &3t band’l Yreblel %31 10 mg/kg pedunculaginel| 4} -
Aol 25| UTHFg. 4).

1]

i

- A2 datat= langerhans cellelA IL-13 mRNA 2&&
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B30l 3 WY kg Qlo] FR% °31?§}% k= AoZ ¢k
#H#] 2lr-, CHSS} 72 HEgolA antigenS T-cell of #|&ho.
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induced cytokine)”?} proinflammatory cytokineS 57MXZH ka1
B 313k} QUck20

T8}, RS7HA tannin®] langerhans cellPlA] cytokines
SRt Bas ols 4 gI%1eH, tannine] HYFHEE0]
= A2 H115o)8] 91} mechanisms THEHA] E3the
HollA o] Afo] Yu)E 7HHvtn & = Qi) o] HFe R
mechanisme TFE8R=t] 3417} 9o, mechanism 7742 7]
22571 2 7 9L& Holth.

B2 Aol M= in vitro, in vivool 4] LCE pedunculagin 1,
10, 100 ug/mi2 2 A éto] IL-18 mRNA F+5Z A7 &5
3 ZA5190c). Murine LCE #1819 pedunculagin 1, 10, 100
pg/ml = 1, 5, 10 mgkgs 7t ¥ 4, 8, 12, 2473t vljeks)
1l total mRNAS- $&3}o] RT-PCRel| &late] K-4315ich 1
A7, IL-1p+= pedunculagin 1 pg/m/ 5o 2% 4, 8, 12, 24
ARt Fol] baselined?} Blasle] & F7HE HERA] ottt 1
2]}, pedunculagin 10, 100 ug/m/= 10 mg/kg Eojze] A
Z7HE JERIQICE In vitro, PMA *%, 4 3 pedunculagin
1, 10, 100 pgmio® A& = 12413+ % 10, 100 pg/ml
pedunculaginllX] IL-1B8 mRNA®| 2 7447} #ht=let, CHS
9} 72 ¥|39] negative immune response*lA12] pedunculagin
2] QgL Uolr 7] 2)eh4 contact allergen, DNFB7} ARS-ES)
th 05% DNFB 500 pgkgs =3 3 5 1, 5, 10 mgkg
= 7~]'7} 4, 8, 12, 24*17F ¥ langerhans cell
suspensions £H]5R] - S ZAFSISITE. 4, 8AI7E wofl=
baseline?} H]Z:5}HA| HLKJE]%{‘I 12X 710l #A]5] ZFAskd 5
mg/kg pedunculagin 3V $F bandZ FEEHULT 10 mgkg
pedunculaginollA= WHeo] LehbR] ekghtt.

B A8E F35lebd pedunculagin 1 pg/m! $o17 25 4, 8, 12,
2473 Fof| baselinex} wlwated & F4& VERA] @ich &
3t 100 pg/mi#} 10 mgkg 7o) FTolA o] FE2igk Ao
viebtTh o] 2 AA4E B ) pedunculagin 1 pg/mi2 IL-18
mRNA2] e Fakg mixl=d] FEA 23 o9 pedunculagin
o] &% A& avE 73 Stk & 4 QLS Foloh

AAHOE in vitro X in vivolA] pedunculagin®l| 2] IL-
18 mRNA®] 2% Z7H= proinflammatory cytokine?! IL-1B ¥
1]7} Z7151] macrophage, NK cell, T cell, B cell 59 &4
o] __7].&4 7-10]3}__ 7—1 _;ls'l- 2= %ouq cts} PMA ==
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pedunculaging- H}

DNFB ¢l 93] LC7t 84 ® ¥ pedunculagin®] 23 IL-18
mRNAS} W7k 189 pegative reactionolld] A E2 &
He] 7FsAE AATE HeR AlgEt
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