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Contact dermatitis is an inflammatory skin disease caused by toxic factors that activate the skin innate immunity
(irritant contact dermatitis) or by a T cell-mediated hypersensitivity reaction (allergic contact dermatitis) . These inflam-
matory skin diseases are sometimes still not easy to control. Therefore, the development of new effective drugs with few-
er side effects is anticipated. In the skin under pathophysiological conditions, multiple prostaglandins are produced and
their receptors are expressed in time- and/or cell-dependent manners. However, the precise role of prostaglandins and
their receptors in contact dermatitis has not been fully understood. Recently, studies using mice with a disruption of each
prostaglandin receptor gene, as well as receptor-selective compounds revealed that prostaglandin receptors have
manifold functions, sometimes resulting in opposite outcomes. Here, we review new advances in the roles of prostaglan-
din receptors in contact hypersensitivity as a cutaneous immune response model, and also discuss the clinical potentials

of receptor-selective drugs.
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Fig. 1. Representative Haptens Used in a CHS Model
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Molecular weights of representative haptens are less than 500. Hydrophobic groups are needed to penetrate through the stratum corneum barrier, and an elec-
trophilic group is indispensable for binding with the nucleophilic residues of cutaneous proteins. MW, molecular weight.
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AMEENIE BT 5. ZNSDNT T 2N,
EEEEOMEREZZRBL THEY >\ EITHE
FETHI IR0 REEEZES L, RAEMHEY 1
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Fig. 2. PG Synthesis and Cognate Receptor Signaling

vivo I BT 5 DC il E Tk % PGE, O{EM % #H
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X, MMPs (ZXt9 % PGE, DR Z2FNEZ.D ZFD
fE 8, PGE, 13 MMP-9 O 58 Z i L, MMP-9
FHZEFIULIE < ™7 Z % MMP-9 R~ ™7 Z Tl PGE,
DR MAL NN 2. 51T, TD PGE, DfE
Fi%, cAMP-PKA (protein kinase A) /PI3K (phos-
phatidylinositol 3-kinase)-ERK (extracellular signal-
regulated kinase) #%#% K& OX cAMP-JNK (c-Jun N-ter-
minal kinase) ##& 2/ L T/ ® 97205, PGE,-
EP4 1%, cAMP 4%t L C MMP-9 O ¥ 8l % 7T
#LU, M~ Uy 7 205 fEZERT Z & TDC
i E 2 L, CHSIZBVDRIEMRL 2 LT S
LEZ 5N, FERE, EP4 RIEX ™ ZIC CHS EF
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A1 hAA k> TRELHFESINS. Thl MfLZ
IFN (interferon)-y % pE4:, Th2 fifgid IL-4, IL-5,
IL-13 % pE/, Th17 fif2IE IL-17 2 PEE T 5.
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L2 MFHTDEEZNTERD, invivo THHE
INEINIIFEEAERMN D, FZTYao B, T
M I 5 X % PGE, DEEI 22720, $i
CD3/CD28 Hif&kic &3 T cell receptor (TCR) &%
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AT, Cat BHERICHET 2 EPl HILT 5.
Nagamachi 51, T fifdsm{LicB1T % EP1 OEERE
ZfEMT L7z EP1 R ™ 212 CHS &5 )L 2 7
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NEETLESE S ZENHEMNER D /=,

TN TIE, Thi7 Mz d %5 PGE, D&% &L E
DTHADMm? Thl7 X, PURERTEROBRICHE
AL E N/ DCENS MBS NS IL-23 12K > TH
WEAMEZ N5, Yao 513, DC DFEAT % PGE, 78
BHE5® EP4 IZfEH L, exchange proteins activated
by cAMP (Epac) &% L T IL-23 pEEZ(EET
52 ERFBVWHLZ 19 X512 PGE, I&, Thl7 #f
fa® EP2/EP4 IZH1EH L, cAMP-PKA #%i% %/t
UTCIL-23 KD Z R L 7z, T/8b b,
PGE, 13, ATOX DR T T HIIRICIERL,
CHS O fEZE LT 5 Z &i272%. O EP1/EP2/
EP4 Z /19 % Thl /p{bfeie, @ EP2/EP4 /19
% Th17 #5E{E#, @ EP4 #4925 DC 5D
IL-23 pEATLHE.
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FEDNRES U7z, S S Goa8isiE s vz
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FEH M 2 X/ & 2 A, keratin 5 B % Hl g i
EP3 QIR B SN ENSE, EP3IZT IF
JHA NCHBETLZZENDbNo2. AMETO
EP3 ORIEMHIA N Z XL ZHFHRD720, #HH
ODEMfE< A 707 LA fEfiLi=& 2%, EP3
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WHIL 7z. CXCLI1 1%, CXCR2 Z&AKITIER LT
HERDWEEZRT T ENA > THDI NG, EP3
TIAZZX MER T ZAOEMME N EZ A,
FREAF R ERE MK T L TWiz, #iZ, EP3 RIET
7 A TlX DNFB R IE®AIC K5 CHS InE NI L
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. LLahs, KEREZEIZHITS PGD, %
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WIZBNT, FEENSEESI N PGD, 78 DC
DlEEAET S EERNHLE Y 51220
FAERELICEK S DCEEMFIZ, DP Y402
A MY DP RIS XOTHIHI SN Z &0
5, PGD, 13 DP #4r L T DC OjiiE#= T2 =
ENHENETE o2, Z T T, CHS BFI)LOEIE
ACDP 7dZA MERELEETA, KEDHIE
NHIH XN/ 19 512, DP RIE~Y ™7 A1 CHS
TFINEBEMALEZEZS, BENOEENTTEL
2. L7=M>7T, PGD, 13 DC ® DP IZ/EH L T
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—757, CRTH2 3, HFRERUFHEAEER, Th2 Hilfig
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BE - BEAEHS TWDIONITIARHTH - /=,
Takeshita 513, CRTH2 7 I=Z &7 A KK
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N, RIERIEITHBIT DR - HENIRHATH - -
Nakajima & {3 IP R{E< ™7 212 CHS &5 )L % 3
Liz&l s, RHIERFEBHL TR ZoLx,
DC OfffgVy > NEiNDWEEITEL IS o 72Dy, VU
>N D IFN-y pEAMN IP RIETHEA Lz, S
512 in vitro D {ERITHB W T, PGl # &R
cAMP-PKA #%§4 %41 L T Thl /Mt 2 {2, Th2 5
LB Lz &Ems, IPEF1—7 THIEICHE
AL T, Th1/Th2/)NT > 2% Thl iIZfR5 B % &%
AL,

7. TP OHEE - %E|

fal-= i T TP 23 FB T2 2 &, HEkPI o O
77— DI TXA, GkBERN BB L, &I
B TXA, 2T 52 &5, TP H £/~ ACD
2B 59 2 Al REME N A X 17z, Kabashima 513
TP RE T X OREMEEFH /=LA, TP R
BT GEETEZEDSRND) MEITEENY 2N
HOBRAKE THIREARD BMEKROBEMAA SN
2.2 X512 invitro lTBWT, TP7d-A MG
RN THEERZTO & T HIEOBEEIZIH = h
el &5, TPIZPURERFFD T Mg b2 0
L TWwasEHEZ 5N, ERE, TP REITTRIZ
CHSEFI)VZEMALZEZA, FiIBY 2 NEODT
MR ML, B ORERNTTEL T, THl
il & DC @ 4 & 1 H 1T 1Z lymphocyte function-as-
sociated antigen (LFA)-1 & intercelluar adhesion

molecule (ICAM) -1 Z/ L 7-#MIlaENEETH

0, ZHIUIMELL 727 7 F o BHRICK DHRF SN
%. PMA T Tz d 5 & LFA-1 23E 1k
L, ICAM-1 O— 7L — hAOEENTLET 27
TP 7IZANZ TV FoEHEE LI E, fil
ZIHEES /5 2 & TICAM ND 55 % ey S &
2. 5, TP 7IZ A MI THIRZICHL T, &
DRERBIIKTFE LR W T > LisHiflE®) 2 5] =
fIZ9 LT, DC & THIKLOMHEANEHZ550 T
5 EMNREINTZ. OBIZ Herroeder 514, T Hiljd
KRS Gop/Goys ~HERIEYTATS TP RIET
A ERBROEBRUMNERINDZE, £/ TP Y
T=Z S D%EIE Goyy/Gays BRI AHRK T
MilETEALSNRNWZ EZ2HmELTH D, invivo
TTPIE, Gq#f%ick? Ca2t HIERDARST,
Gayy/Goy3-RhoA RZENNT Z EARSI N

8. ICD & PG
ICDIZHS5WHEYEIZL > TEEI NG DD,
R X K BREICR D DX BB INDES - BHE
DENHAIRENER TH 2.2 FE, HFLHE®
1213 sodium dodecyl sulfate (SDS) #fEH & L /=f#
ZDORHIEERNEEIND. BEANICHT S
SDS %@ R IHEMEHRI D IS Y F 57 A haifrbh, 5
HEMEAIOfERE, PG EA, T U THEMHED=
BNCHHRAN D 2 T EMHME I N TN D, 29 FE
DC % SDS THLH T % & PGD, Z2¥4ET 5 0D
A HAHSN, D mAABREN, —F, 7IF
RBEZEEICHBATHEPGHREHRINDELED
12, FAROTEES E QRO IIEERNER I NS,
COX D EHI# 520D COX-1 RIEXT T A IZH
WTHRCIFEOEGVWIEIET 22 &M, 7
F RUVBRICKDRIENIDIR< EH PG ENLT
W3, L7z21> T, PG A ICD IZBV 32 RIE
BRICEER&RE ZHS fJEEN B AL 5N 5.
T, BPERIE (ICD) 4%, ACD OEEAEDRRALT
BHOET7LIF—ORKNERDESZ LoV ZEE
WTHD, PGIREMRAE (ICD) »n5BER D
5% (ACD) (T X THEA < Bl B RG R I &
T50Mb LW, LhLAaNS, ICDIZEE
% PG OFEMHCZ AR, PG OkBEE - ZRMKFE
BIAE & W o 23R 72 0 PRI DN K AT H
%, BIE, EESIE, IO LEMANICD, OnT
X ACD OFBLICEETHDEEZ, 7 I7F KRB
RIETT IV G T 2 ZRRDFEIE &2 Do THE



1222

Vol. 132 (2012)

Sensitization

.i

* e
Keratinocyte

="t

Epidermis

Dermis

Elicitation

(6YCRTH2 enhances
neutrophil infiltration

«+***| (1)EP4 enhances DC migration |

(2,7)EP1/EP2/EP4/IP enhances Thl differentiation |

Fig. 3. Functions of Prostanoid Receptors in a CHS Model
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9. &HYIC

CHS TFI)VIZBT 5 PG 1T X 5 & 6 92 i 1l 2
FEw% (Fig.3) &, PGE, OfEfl& L T(1) EP4
ZJr U7z DC O, (2) EP1/EP2/EP4 %t
L 7= Thl #ifa D sr{bfeiE, (3) EP4 &4 L 7= Thl7
M D FEfEE (P E, BAEH], CHS IREDTTHE),
4) EP3 ZN LT SF /A1 NOTEHNA 20U
i GEFEH, CHSIREOHIH) &RITLILITHE
5. IHITPGDyIE, (6) BAEHITHNWT DP 47
L 7= DC Ol £, (6) #FFEMITH W T CRTH2
BN LGP EROBEEEEICHE <. /=, (7) PGl
X IP 24t U7z Thl 7p{kiEiE, (8) TXA,1d TP #4t
U PUREERICHBT 2 T M b o Ji 2 2 h
FTNEIER Y. ZOXDICCHS EFINIZBITS
PG OEHIZEICHAEICHKATND =D, HERK
ICHEBOZHRERITEEL TL £S5 NSAIDs 72 E13
"RTERY, —7F, ZBRRE 11 OBERICH D
PGL, ® TXA; ODERERICOVWTS, TOHEFEIC
L O FERITAMD PG OREARZ KT 5 alEMEA
H>D. LIN>7T, ACDIZHT S PG #ER)E L
IR E R OTF R NG & LT, lx OZ&RTd
DRRMNBE Y IZAN - VA IZA MRS THE
BEThHHEEZOND. 5B ID LEBAENS OfE
WS, REREICBT 5 PG ZEROKE D4

KRG ZNM L 7= £T, PG ZBAREERIEED R g 9%
REBDENTIGHENEFRT 2 2Lz,

G ARHOBERZZEATIIVELL
F—HF AP —DIFEFER (RERKRFERFRE - 3
FUERD, EEHEBT KA RERE -
WZERh ITR<EHE L £9. £REERETT IV
EHWEHRORTICH D, HERYE - 8%
W0 EUeilfAZEz, MR (FEH) EHEERR
(FEBR KRBT - SEAVIERL) ,  HE B 6 e 8%
CRRFERFRE - EAUFERD ITHR#B L £7.
F A L CIEW/= H. Akiko Popiel #1223
BLET.
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