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BRGNS Y TUE, AR ORMBAEIET D L & B, RN ORI KBS %
FLIET 2@ b5, KENY TREESND &, ME, 7 A VAR OHEFZ OGN T,
IR R OWERIIR - S E D IENITRA LT 220, SSRBWIT 5T 2 i
%, OF VIR E L COREREDERE S, FrBEEORKIZ/RD EZE2 LT
50, ZORENY THREOE B L LT, RIEREND OKSHKEE, bRER
K4y 7 & (transepidermal water loss ; TEWL) 23 —fRB9ICfifH &L Tung 29,

FefgNY TEEEY, TRHESITEERKBTIIRWV, RNOKSRHNIC X 25185 fE
FEIZ XD B RE IR 2 FTREMEDN B D, FRIT, il OREFEHER I3 fliFa 3 4
ATHY, ZTORKE LTINEICE DG THEDKRTROTONE Y, 72, 7k
R ERITE UV A L D B SR ERETH Y, Hx RBREER ok 2 K
JE OB SOGHENR G- 5 & mbit T\ D, BB CTIE R T A4 AF A HivDH TEWL O
BN D L 2Tk O K B FORD RGN ) THIEOIR T R® bis, T hE
— R 2% CUIARAA TENC X 2 BRI AR D IR S D Z 8IS kY, B/ 7 REN
BV, EROIPURBAZH SRR, FREREIEFEOHERK &V 5 EELR (itch-scratch cycle)
IZhan EEZONTWAE Y, fEk, ZOBARKENY TERICH LY ) SO EHIT
B, KO ZMZ D XHEFIEDRIR O TE TN, RENY TEEOIREZ B L2
ZEIXEINT I o 7=,

INHOEFROL L, AR TIHIEEN) THEEZEEMMICEX 5T VAL, +
DEZJEN Y TR OER O 2 it LT,



HHIEHE =

1. BEAY 7R

1-1 REEAHEEDEK

EIROEAEINLET HREZ, NErOAERE, B, AilE, ESEE»ORLE
X 01~02 mm OHEERE L TH D, REAMME (5FF7F 734 ) 1%, EEETH
WL, EF (RIMAD) ~Afb LR oBE L, Aoie, BEhoiu & 210 U hd b iy
BN (B ~&fkT 5 (Fig. 1), AEEIL, HEDIT Lz b ilaidds
LR VRBNED D0, B LOAEMIRIHE 2 TR S5 & D B 7 ol THER: L
TWo, b hoSE, EFTLHIZFIENHEET 2 & THE, ZoRENHEES 2 DI
T DEEHE, OF 0 ¥ — A — =, TSR EERR RO K ETIIN 4B TH
D ORR 2 W[, 10 UL F OB TIE LER TH 5 B, AEREIE, BB EICHERE LT
B L AEMIAEE 7 A 7HE D5, AEMISSEHR TR, I har R T2
EF NIRRT 13H &7, keratin 1, keratin 10 kb\o?‘:’?7?/fﬂzf’$}:%ﬁ’b%iﬂ&)éfilaggrin
EEWRDETHEA ME LGS, MBEICH Y 3 5501E, ETEEORVES
15 nm OREMES R (a—=7 74 K - JZJI/i//\H~7) L ZhICHEG LR
B S 25 9, £, AEMEMICIIIEESBEERGEE-> TV 5,

Cornified layer
- = |stratum corneum)
< '“_H_'" = "'“"rs"" == > | Ledcrin
- Irnolucrin
34-:::; = = Trchohyalin
"'E_;-r{"-”““*n, 5100 proteing
Smnll prolng-rich probging
- 'l. Granular layer
Keratins 1 and 10
. = Karatin 2
- ‘ Predilanoein
L o
-~ Transghstaminase 3

. Spinous layer
Transghutarminases 1 and 5

Epidermal differentiation

Basal cell layer
- = Keratins 5 and 14
Karatin 15

) | o "
Fig. 1 Epidermal differentiation. (Ref. Sandilands et al, 2009)

£ E AR

BRI O IR F & R S D IRKREZ AT DBk % 22K MRSy I E D &
%o RRBIR 1%, BRI OMIZSH 577 MeT U RIS 4005 filaggrin,
profilaggrin, histidin-rich protein z 1k & 92 &% L X7 B O EFEM TH » 1 7 3 /g,
vuhA U, ErY RUVRVE, RESOKEMERS TR S, Zh b0t
MK ERFF LTV D,




B (2 —=7 7 4 Nk x> ~_m—7) |, transglutaminase |~ & - T involucrin,
loricrin, elafin, small proline-rich proteins 72 & 73 e-(y-glutamyl) lysine #5412 & W Rk L7z
BN BEL Z DX XY BRATITHIBAAMAD B = AT VRS LTz — @ O ceramide & 5
72519 a—=T7 4 F.wrT o Ro—TFOIMINTITVE 2 A1E, & LT involucrin
MEDHTIHEY, T ceramide DERZKMEE Y DN (w-hydro) 28T 2T LfES LTV D
20, Loricrin 138 {LiBFE D iRAL RO B PE THRIL SN 54y 75 26 kDa O serine, cysteine |28
Ryt # o237 T, glycine-loop &\ 9 B 7o FREE 25, a—=7 7 A K- &1z
N —7DEFKSD—>TH 5 P, MEMIARMOREE1E corneo desmosome (2 XY, F7-%
DR 4> 1% desmoglein 1 & desmocoline 1 73 3554y T % Y,

AEMREIEEE & REAEE

MEEBNEEE O FRSE, F 72 R/MEHE D ceramide (£ 46%), cholesterol (9
26%), WEHERENSEE (K 13%), cholesterol sulfate (#)4%) Td 5, Zi 5 DOISEITBRAME
TR A B A TRUKMEMI ZSMANC L7z —HBEE L BT 5, T2 EARIC L7 RE —EHE
MNEBICEHR>TT A THEL 2D, MBI Z FEL T 5 2, B0 REICT
cholesterol sulfate 75 Ca*" %/ L THINARIIEE £ EE & 02 ELIcF 5 LT 5 2,

MEEDORENITZIEMR L U W SN DR E-> Tk Y, Z DRI triglyceride (41%) ,
diglyceride (2.2%), ##EfERERER (16.4%), wax ester (25%), squalene (12%), cholesterol ester

(2.2%), cholesterol (1.4%) ZEDEANIC L > THR SN TV D 2 B ORI, S
RENCBUKMEDO R 2R L 2, @RI KRB OB Ik, KIS A 5 B &
HoTW5,

1-2 REAHREEE L RENY 7

FERINY THEEZREFT D720, 775 %A b & AEMIIT RN 2 i s — M
D, MEMIEE ISR ER LTS, ¥ IF A ML, MRz s F o
PEESRRHME S desmosome, 7 RNV AV vy o vay, A Py 7vay, Xy
XV v a i OIS EE S E ST 5, Desmosome (X, AR CHEY A
S TEHIRRN D A Z F o HE ¥ 0 Jeii A desmosome cadherin %z L CHIIRR TREA L, 8
T EDES LMSEZHFORK L — PR LTNDE P, 7 RNV LUV AY Y v a
%, MMERIEEE Sy & L C epithelial cadherin (E-cadherin) #H L, Zh&a/M LT A
ST I F URHERIAE RS LT D, E72, desmosome X°F A h¥x T T a D
RS ZHIE LTV B 8 24 Ny s v a3, REHITREROEELYE
oA I L, WARHK e o0 SNV HRIR ANV E EN 7> BRIV CRVBLISHEH L 72w 5 IS/
FRIBREIANY T2 LTV D, X v 7 P% 7 va ik, B A - - iR oM
AL, TOMPIIEZHOT ¥ 3VHEE LT BRIREE T, A A% 7R 1 kDa £ TO
Oy T-% RIS & ERE A AR R s B 5 LT D P,



1-3 BNV THEOERETT L

gD THREA O K 71%, RIEREABORIETH D LRI TEBY, ERY
723U 7RI acetone 2 D AT B B SRR LA X 2 B AL E 3 30=0, B iR
BaRZ SE-LARBRRZ EERMETL 2 ¥ rancnsd, £7-, &b
B2 N THBEE AT 2720 DET NVERRIL, T—7 AN v I L5 HE
JBOMBL R HEETH D P, MEMIARIEE DT A THEDOENRH L NSRS
& 3039 AT R RO SR E MR A R R R AR U A BRI B D LIS A 4T 9 Sk A0,
cholesterol 4= & % % [ 27~ % lovastatin ZLFIZ L 5 A E ' cholesterol Kz EF /L 7 &
LT SN TWD, THHDHER, WEREOREBICHIAEBIEE L, HE%
JBORERE BT 2 LD, WER e FIBEC B RE ORAIZHEEIL TV D, T, A
BRUAIELT K 2 WG VB Je OUK BT ALER 2 # 0 IR 2 LI L 0, FERIE T8 & 0k 5 8
WEPEDET LB SN TWD Y, R ORI o/ B BEBEA & 8
BrEZTHEY, ZOEREFLELT 18 » AU Lo~ 7 2 %32 ik 9
R, RIBEREFATICELHET, MRA N 22525 H5EY0nbs, £,
NC/Nga ~ 7 A 37 b E—H R EXOBWET LV E LTI MbNTEBY, MExX, &
fEATEY, M IgE JEEE O EF K OV J§ O BELRR 2B RE R &, 2 < D8 TT hE—E
Fe R 45 3 & OFRIMEA L ST g 9,

1-4 RGNV THREICEST5RETF

B MNEEE O£ Th 5 ceramide CIEE % & O 7= ALELE 71, BJE D 7 H6e
(kR L EE AR E R LTBY, T LHRIEED ST &2 00 J Y T
BEEL D5 &, BEHIZITGFE, ~ 27 v 7y — MR 722 & ORIEMEMAL LN
{# L, bradykinin, histamine, serotonin, cytokine, prostaglandin <> leukotriene 73 & OKAENE
AT 4 == S, ARPiEERE & L CORERIGEHET D, T—T AR
B TR K D BMER 2N ) TR 2 i3 &, B MR BIZHE WV T TNFa, IL-8,
IL-10, IFNy, intercellular adhesion molecule-1 (ICAM-1) X O® transforming growth factor (TGF)
B D MRNA LR 5 F /A MEGEICRI ST 5 keratin-16 OIS STV D 2,
7, YUAFTF ) HA MTEBWTEH DNA Sl 5 %, IL-1a, IL-1p, TNFa, IL-6
SEDRIEMEF A S A > mRNA FEBL A 75842 %5 TNFa 13, p55 2 A& %/ L ceramide
PEARAHIN S, BEANY TEEICEE L T0D ZEBRRESRTHS D, 77, IL-la
X, 77 F VA ORI W O~ v A2 AW T—F AN v e S
(2 & % RS ) TR USEIREER 2 R T8 5 5 O, RERTICELT, £
FITF A ML, BN TREEEAERIZ KV nerve growth factor (NGF) mRNA Z B34
oY, ArEDAIGIEEBRRIC I\ T TGF-p 2 EA 2, £ OHFEIERAERNTIT platelet-
derived growth factor (PDGF) % JE/4ET 2% %, F7-, <~ &MY TREEOER IS L,
histamine |3&18 & BIE3 % = & ©), y-aminobutyric acid (GABA) |2+ 5 Z & ) cAMP



ROATPITBIET 25 = & B2 & x BRIFFICOWTHERH LA, DR FOKLE
2N T REERERIENC BE 9 A MEEIT I H TV 2R,

2. KBV THEEZELLER
BN RE

WLRCAE (Xerosis) 13, JERMEDAALIEERLIIERR O 72 WG RARIZ L - THERF
BAEAET D, NIRRT HEENME T LR B4 500, BAMEIETH
%o BNVEWRIETIE, KAEIREEOIEE (KiE) ORvd *, ceramide 2 o 4 EAIKRIAG
BOWDY =0, 7 he T U UBERNIERFIT/NS <), KRSy filaggrin O I HE D K
SRFRRF- OB O TR LR SN TR Y, AEEOKSRBFEDOIK TGN Y 7
REICK T DIEEREDIK FIZ L W RSO/ Z 5 L SN TWD, @EiEDOREIL, #HFE
FOREITHAAERBOIE, REOFEMCERE OEAEN A5, TEWL ITEFEEIC
E_CRZS LI LTna B 55T, FEICRZINAECRVIRY N Y 7 kel
REF SN D, AERBITEE L TV 5O iR BRE OB L v i E AL, N
THEREZ 72T, F iz, BAMRZIED Y5O NINFEAZF A2 TEY, R ORE
XV BRZERMI A TLE LT, REAEELTL %,

ZEIMRRIE (AFHRUE)

FEIMERL ORI, AF OB A R & T 2@FE N HROONDIERTH 5, £,
Z OFEMNEETE AL EST b B — R 7 E OB 2B S 5, AFEWEE
DR JETIE ceramide FDOAEHINFNEE O & A EIZEZENTFRORVDN, RIS TH D
triglyceride < cholesterol ester (L3 % 72 E DM O Z{L A HE STV D P, MEET
X5 5 F A OISR T corneo desmosome 23N L T ™, IEHARAEDH
RFNBEZ T TV D,

Hof

HLEE, R OBRE RE L Ok EE T 2 RNAHORIENELERETH D,
EERE L, ROIEB L AOF 2O BENHELL, AV OKREXIV D LEY Eno
TRRE & 72 0 RIS 0 PO RHIIER B RE D DR T F YA McBWTILA
PEAIRA 7O IL-6 FEARRAAN T, NGF sEAETUHE 072 O S ST 5,

=

7 F MR ER

T M E—ERE R, FUWEREE A R OEMER T & AR A AR D IR RS DO RIETH
D, BUEANY TREE L GERISREE T ARETH 5, ENEMITEIZ 725 L TRE
ZRET L LD, S OITRESHIN LMVE S EHL T DR, RIS




% itch-scratch cycle & FFZNDBIRMFEEL, EROBMbEZ#ETSES W, 7 he—k
B2 [ 98 DIFZEIR T D TEWL O - F13 05 f&;%:mx RO G BN THAEKS &
@ﬁTQWgEWLot SONRH O, T MR RUE & S D RERREEICH Y
PIREIICITER OISR VW SIE DR b 5 5 2, RO & b OB FRICEEE O FLHEA
RO LN, 1%% ERIC R SERREWNAEEORE L, ¥ — 2 A — =B OERENE Z - T
W5 &8 7 N RS T A EIRRIIEE 0 ceramide S B OK F3FE0 B
h2 88 zpERE L& LT, sphingomyelin % ceramide LS54 % sphingomylin acylase
& %\ % sphingomylin deacylase o 57 581 8 8) - glucosylceramide 7> % ceramide LASMZ £t
#t4% glucosylceramide sphingomyelin deacylse M5 %) Rz & DA MIZ K % ceramide O
SYFRTTHE 870 BT BT WD, E1m, 7 b E—MEEE T filaggrin DR FROZSE A
B b THY % MEMAKIEE 7 A 7 HEOREREZ LN TN 5D,

3. Prostaglandin

Prostaglandin (PG) 1%, phospholipase A; (PLA,) (ZX > CTHEY VIRE L v il s hi=7 7
X RUBE&IE & LT, cyclooxygenase (COX) & #PGAHklEfZ: D\l % % TTFEEéht
AFYEMEARE CH 5, PGIE, FEAMEEDE V) SHPGD,, PGE,, PGl PGF,, M 4FEH I
HEh (AFEDOPG L thromboxane A, (TXA,) %#Fr L Tprostanoid & FE5), Eﬁiljﬂff“
RAERZRT Z EBRME STV EYY, CNBIFE AT =— 4 —Mu ORI A 5 ¢ =
— X — LB DHOIE, FEAEIND EEEINTICEHSDISHASMI T S, ZFOuEEo
AR D HAEH Lféfi{ﬁi%%\éiﬁﬁ“é EThb, PGOLEEBIEMIZ, MR D
B BAZRIRIC L W MES T, PGD,, PGE,, PGly, PGF, M UTXA,IE, T ZHDP, EP,
IP, FPR TP ﬁﬁi% LYEH 23489 5% % (Fig. 2), DPZAIKIZIZ, DP % UDP,

(B4 CRTH2E & 5%) =4k, EPZEIKITIX, EPy, EP, EP R UNEP, DK
THATBREETHT, SR LR TTEBEE@RGS v/ SIS ARTH Y, DP,

(CRTH2) %< SHMHOZ AT, 1kMEE LoFtr v —RNE < HEOBE b i
fkLCc&tEZExbND, —J, DP, (CRTH2) X, & LAZEHA /x%‘rﬁi (2 <
TERIFELS BRREWEE Y H o FeE L TWEZRERNELOEBFE TPGDZ ) v’ J:a“
BE9ChotztEZEZ N5, DPy, EP, EP,XTNPIEGs & 4:7% Ladenylate cyclase D iE
bz, FPROTPIXGQIZIE LCa BB %%, EP bIRERIC, BEIIAHTHHNGH /8”7
B LI L Cat BB %%, EP3} UNDP,I1EGilz #:4% Ladenylate cyclase d#ifH| & (XCa* &) 5 %
ZFEIBET D,

—WRIINT, RIESES TIXCOX-2I1T L » THEA SNT-PCRRIEMEICE 5T E 16N
T 5D, FHIPGE M UPGIL I, RIEAM M ORI Z EIT/FEAE L, invivo CRAESLTT
HEVEM %10, £ 72 PGE L UPGRy I, 77 T F 7 H A M bR A B 54 5 105100,
PGD,IE, M/ELHE, M/ MREEEIMHIT, K& SOFIGHE, MR O% o ARG %



R, BBV TIE, DPi& A LE R o BHRMII ol % 3+ 5 ™3, —F T, DP,
(CRTH2) 41 LI B o JUiE f O PR OREAFE S oM, £ 72, ik o1
PGD, N7 b &°—ME R [ %5 0B £ 5 /LNCINga~ 7 A DRI TE) Z 58 7 128l 4 5 = }:%:
%&ibfb\%.’)m) L LARNE, PGREIE CHEASNAERITFDICIIMHAS L TOA

o Flo, T ME—HEERSCEE N T B :xTﬁ“éBZf““PG@B?W TR ERINTE
59, EOREMEICOWTIERARENR L,

Phospholipase A,

@W
\t\g‘\/\fm

Producing
Cell

DP CRTH2 EP1 EP2 EP3 EP4

-0 39000y -

[Ca?'] T cAMP t [Ca2] T [Ca?*] T cAMP T [Ca?'] TcAMP T [Ca®] T cAMP T Signaling

Fever * Pain - Inflammation

Fig. 2 PG synthesis and cognate receptor signaling. (Ref. Morimoto et al, 2012)
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F1E EARRERIC X DR TR

BeJ, FRICEREIE, RN OAMERE (RIGKERED) LA OIEEmirEE (1622585
EDOBOER AN THEGETH D, N U THEEICE L TR b BEEAREE 2 R- LT D00
REORNBINETHHEBTHY, RETTT A NOEIECHIILTH D A B
faik, w7l EEEEAET 5, REANY TREEFEIND &, ME, HEEKO
A I A D RYLR A, LR N OV O W BRIR F N E D ITERNITEA L4 < 72
0, SR 2R IRE O F U BIEFERE & L CORIER A ER Shy, FEx fEE
DREIZR D EEZLNTWD Y, ZORENY THEEOERMIFE L LT, REXH
B DRGSR, B HRER KSR (TEWL) 2SR shTns 2, 7
NE—ERZERIE, B LWEFEZ VBRI CHE L S 280 KT R EORIETH D,
el R Y T s L RSB ST AREBTH D, MEER CTIXRTIA AF U ICABND
FRAE NS DRSO (TEWL O#IN) & D& ZhIctf 5 AEASs & &0
BEORIENY THEOKRTRRO bILDH, BENEEITEEZ 720 L CREZEET S
ZEIT R, I OITHEREENEIN LR\ MRAE AN BL T D5 IR, RIES T S itch-scratch
cycle L IFITN B BIENEE L, HEROEALEZETSES W,

BRGNS THEREAH O R 71E, RIEREEZEO KIETH D LRI TEHD, EERW
7N TREEEE, acetone 25 oD A HEYALEC FUEITEMEAIC K B BUIRALE 30 Vo4 AR NG R
RZEBERBMET N 2GS EN TS, 72, bo & bERNY THREL K
NI DEOOETAVERRL, T—T AN v I LD AERE OB 7 HEE T H
3B L LAans, ThbDHETIILE®RDORENY TEERRN-D, Rk
AN DG S U THERIZ KT 2O 2 4175 2 L AREETH -7, £72, NC/Nga
~ U AT MR E R OBERERE LS KB LEBMET AL THLR P, B
BRIATEN R O G RFIEICEREN DD Z &, TT ERICEYBLETH DL Z L d
ORERRH 5,

RETHE, 7 hE—MEEREF IS T 2T LD RE N THELY, V4%
—7 TV R DA BRI CE S WA~ U ADRENY THEET AV EER L, BEAN
U TEE IR R & L CORREME R, MERDEE Y ThRMEE T L & R L7z,

1. EBHIE
1-1  FEEREY)

EBRIZIE, AR A Lo —RSHE L 0 A L7z 8 O 1M BALB/C 2~ 7 A & fif
A LT-, fEREESME LTS 23+£3°C, A : 50 +20%, MBI : 49 12 B[, #



SR ¢ 10 [RIPA_B/REREICERE Lo E =N TR L7c, e (MF: AU = 2L RERE T
) KROECRK GREIK) XA HICE X7, 7k, ARERIINEREERASHE EETERT
DI EBRmEE B R OER R TT o712,

12 FZJE/NY TR E

& ) 7HEALERTHIZ, diethylether BRI T C~ 7 AWMAIRS ERRZ & (59 2 cm x 2 cm)
HERN) A TRE Lz, RGN THIELE L LT, BREWIEEIC LLLT OWLE
% diethylether FRfE FIC CTHEML7Z, LE1: VA ¥—7 7 (SCWS-005P, U1 ¥ —%£% ;
®0.175mm, £ ;15mm, XA v 7 a—RL— g ) 25V % 40~50 [ L (58
&:60 +10 glcm?), TEWL % # 20 g/m*h % T 157 S87- (BEATRRRALALE) , ALE 2: Acetone
& diethylether (1:1) DR %12 L7-BifE#R (9 Lem x 1ecm) T 15 BE#E% 1 B 2 [A] (9:00
JON17:00) 3 HE &L ON4 B EHIZ 118 (9:00), 7 [E%H6E L2 (BUAEALE), ALE 3 : k5as
T—=7 (=F ) ICKVAEREE 6~8 RIS 57— A M v B T EITV, TEWL
ZK120gimlh £ TERSHEE (F—F 2 MU v BV TALE),

1-3 KPRy ZKHEGE (TEWL) ORIE

TEWL &3 E (Tewameter TM210, Courage & Khazaka, Germany) % T~ 7 23
o> TEWL 2 JIE L7z, TEWL JIEEE O 7 v —7 % JIEHA O FICEEIZR D XD
(ZH9 30 FUMMIFEE S, BENRE Lo, WEME ek L7,

1-4 Wy

Glycerol (Fytffiz TS 13 10%KIEHRIZHHSRL L7, 10% glycerol /KIEHE & %
IZHEEATE Y > (CROLATUM, 7 b— KoY RUREEth) 1%, BEANY THEEELE R I
0.1mL ¥4 L7z, TEWL X&A 1, 2, 4, 8, 12 XU 24 Btk ICHIE LT-,

15 JRERHAREAOBI5E

BRI N Y T RRALE A AT > 7o 24 WEE 14 OIS % FIBE L, 10% M AL~ U >
R (ROl T3k ath) ICTREIER, /X7 7 4 7 1 v 7 %#% T hematoxylin-eosin (HE)
Qe B | O PSR & - CBlEE LT,

1-6  HeataE

T ZIRFE £ FREERRGE TR LT, ARZEOMIEIL, LELEIT Bartlett HEIC XD
SOy OMERRE, SO OYA T Dunnett BREE, RESBOLAIXEHIZ FREICK
0 2BEM O EME A TR L, S50 B D 34 1T Student D t FVE &, R4y DA 13 Welch
D tBEZTTV, Bonferroni $EIC X W ZEMEOFEEIT - 72, 2 BERIENL, [RIERIC FiR
E%, Student @ t FiE F 721X Welch D t BEZIT > 70, AEAMELS%NE LT,

10



2. EBER

2-1 FEAAORERAKEIE & TEWL fED 2L

IEH R8O TEWL {513 1.70 £ 0.14 g/m’h Th o 1=, SEHEE~D T A ¥ —T 512k 5
10, 20, 30, 40 }xO*50 [EHEfkIC LV, TEWL fEIXZ4E4 297 +£0.37, 512+1.21, 10.08
+2.19, 15.93 +2.63 £ T* 21.28 + 3.04 g/m*h ~ & BEARIEBAKAFRITHEIM L, #&h% 40 [@I12L |
TIEREE & i LA EEPZO bz (Fig.3),

25
20 |
g *
€ 15}
IS
-
= 10}
LLl
|_
5.
0

0O 10 20 30 40 50
Mechanical scratchings

Fig. 3 Change in transepidermal water loss (TEWL) by mechanical scratching. The skin of
the rostral part of the mouse back was mechanically scratched 10, 20, 30, 40 and 50 times. Values
represent the mean £ S.E.M. from 6 mice. *P<0.05, **P<0.01 when compared with mechanical
scratchings 0 (Welch’s t-test).

11



2-2 JZJE/NY TR OB IR H

TE B2 > TEWL 1% 1.57 £ 0.13 g/m*/h T - 7=, HEMEORRAL TI1F, SR~ U A
Y —7"F T 50 [BIFRRAGIC K B RN U T REALE IC X Y, TEWL 1 20.29 + 0.49 g/m?/h 12
ER U, 0%, TEWL 34AER 1 BB CRRIZEDT 523, 2 B BRI R KT
L, 6 HECIEFEEEOMICABEENBO LN Rot, BIRLE TIX, LE%D
TEWL fEi% 6.74 £ 0.28 g/m*h L 720, TEH LG L B LAEIC EF Lz, LaL, TEWL
D 1 F IR ALE & el LIRECH 0, ALE % 3 B B CIRIER B & OfICAE R
ENRBO LN o, T—T AR v B TAETIE, 6~8 MIOHEREICLY,
TEWL 1% 21.19 + 1.06 g/m*h 12 EH L7, UL, HBEMARRARALE & it LGN 70
EENREL, WE% 4 B H CIEFEEEORICHEERZEDED bR ko7 (Fig. 4),

Iz

25
. ® Normal
20 F Q #= O Mechanical scratching
g 2 AE treatment
N Tape-strippin
E 151 p pping
2
= 10f
0
5 L
0

Days after treatment

Fig. 4 Time course change on TEWL in mechanical scratching, acetone-ether (AE) treatment
and tape-stripping. Mechanical scratching (O) was performed until TEWL reached approximately
20 g/m?/h. AE treatment (A) was performed twice daily (9:00 and 17:00) for 3 days and once the
fourth morning, for a total of 7 times. Tape-stripping (A) was performed until TEWL reached
approximately 20 g/m’/h. Values represent the mean + S.E.M. from 8 mice. *P<0.05, **P<0.01,
***P<(0.001 when compared with normal group (@) (Student’s t-test or Welch’s t-test).

12



2-3  JRBERAHAR A 5%

BREE N Y T REALE 24 R O EEARRR FROBIR 21T o 7o, BEORERRE T, R
15, HE, BERKROR MM ERE B E Ui R R R AbE s s 241
EEmE O E (b L <ITATTHE), ik K OFRELIEERRS Hiviz (Fig. 5a), MBI
& (Fig. 5b) KO —7 A R » B Z4LE (Fig. 5¢) ([2HBWTH, MR, ik ko
RIEEDBIEL S AT, BEBRAIHEAE & bk LIREE CTh o 72,

PN 5

Fig. 5 Hematoxylin and eosin (HE) staining of the skin treated for barrier disruption. The
pictures represent the HE-stained sections from the skin 24 h after AE treatment (b) or tape-

stripping (c) or mechanical scratching (d), or non-treatment (a). Scale bar = 100 um.

2-4  FZfENY THEIC KT B A & ORI A OV H

TERRARRA K OVBLIE AL (B 1 & 5 RS U 7 BT St 3 2 (A1l MR Al o VB % L
WeARES L7, SRR B A O AU & U v %, BB K PEREH T H 5 10%
glycerol KV % FIV 7=, B AORRARIC X 2 RGN U 7 R4 (TEWL: 21.52 + 0.82 g/m?/h),
HARMEME I 1 W TEWL IR L, 12 4% Tl 15.62 + 0.57 g/m?/h, 24 FFf#% ©
13 13.78 £0.50 g/m’h Th -7 (CEALERD), AGRUE D CBAAREL, B 1 g ICRED
T575+0.71g/m’h LR HIMEZ R L, MAERE (21.30 £0.74 g/m’h) L LA EXAEE
BT, FD%, TEWL (ZHR~IZ EF LTV A, BA6 8 IFf#% (11.78 +0.77 g/m’h)
THEALERE (17.22 + 0.37 g/m?/h) & bl LA EZEDE80 bz, 10% glycerol BAiREIL,
B 1% (15.37 + 1.32 g/m?/h) 123N T, BEALERE L Hlt LA BT 2 5% L7223,
Ui 2 Bef#% (18.25 £ 0.91 g/m’/h) TIZEEALERE (20.08 £0.61 g/m’/h) & bl LA E ST
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R BN h -7 (Fig. 6a),

—7J7, BAFEALEC X B R N ) TR (TEWL : 7.58 £ 0.64 g/m?/h), HAREEIZLY
TEWL I3 I8 L, 12 R Tl 5.95 + 0.46 g/m?/h, 24 F§fi#% T3 5.00 £ 0.61 g/m°/h
Thotz (EAER, AEUY Y CBAART, WA 1RER%ICHVT 3,57 + 0.20 g/m’h
CH bR A R L, EEALERE (7.27 £0.83 g/mP/h) & ik LA EZE LR, F D%, TEWL
IR IC BR L TuE, B 2 IR (3.90 £ 0.19 g/m?/h) TITEELLERE (7.18 + 0.65 g/m?/h)
LHER LA EEDRD DS, WA 4 BRI (4.77 £0.49 g/m’/h) TIZEELLERE (6.33+
0.71 g/m%h) & bl LA BT SR d> 72, 10% glycerol BAaREIE, Wi 1 BRI
BT 443028 g/m’lh EARAEZ R L7-78, MBEALERE L ik LAEEIZRD b o7

(Fig. 6b) .

jab)

25

20

15

10

TEWL (g/m2/h)

@y
o

*k

TEWL (g/m2/h)

0 4 8 12 24

Time after treatment (h)
Fig. 6 Effect of moisturizers on recovery of cutaneous barrier disruption. The murine skin
was treated by mechanical scratching (a) and AE treatment (b) as mentioned in Fig. 4. and 0.1 mL
of vaseline (A) or glycerol (&), respectively, was topically applied after each cutaneous barrier
disruption. TEWL was measured at 1, 2, 4, 8, 12, and 24 h after topical applications. @; Normal

skin group. Values represent the mean £ S.E.M from 8 mice. *P<0.05, **P<0.01, ***P<0.001 when

compared with non-application (O) (Student’s t-test or Welch’s t-test).
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3. BE

TAY—7 7 %AV MOERIC L B Sh b~ AEE Y Tk, B
EDE TOYR, KEHE, WEHLOSHEEAIOERICOWT, BIFLEL T —7 A k
Uy B TWEET IV EHRL, EORERE EFHER & L TORREME AR LT,

FEMROREAE IS, ALK FIC TEWL & BRH-S872, Z ofRIE, BomE kT
U CHRENY THENERT 2 22 RT b0 ThDH, 7 hE—MHEERERX, FHLW
B X D RBBATEN S BRI & 72 O B AN Y THEZ SIS ZT B2 b TWD,
FEEE, 7 MRS RBE TIIEFE AL L, TEWL S ER LTS Z &bt
TW% ® 7, Conventional GE%EIH) B5E K CRE%K % HRFIET 5 NC/Nga < 7 A1,
T R E—EE R HRBETT L E LTURSANLR TN A Y, ARMERATEIC L Y
Fef§ ) TREEA RS L TEWL 28 EF-+2 M9, UL, %M Uk LRk X % 9
MR Z I Z 5 &, R ASY TR R R EZFIE L2, fEoT, VA v—TF
2 L DHERRIIERAEIE, 7 R MRS R BE ORI X DTN b Y, T ek
FERBAD LGN TiEA BRI T2 b D B2 b,

BEJG /S ) TSR AE A i 5 &, BB IC KD TEWL @ ERIIRARLEIZ L S
DL L TEL, PR TIHEAZRETE, S OICKENY THEROEEBIMIC
BT HBBIREAI IR LE L R 26 L, 72, FEREORE Y 7 s
(TEWL : 20 gim*h) ZHiL7=T—7 A b U v B0 ZALE & el LT, FEADRRRL 3
JE S TR OIETEIZE B IR AR o T, WEREIOBLE I B W TR R £ 7 L1,
RKEOHEE, FIE, WA, Fi O & OB E O & Vo TRk 22
RO BTz, T OMBRELITFFERE BRE L, AUE 24 FFRRZRICAE T TWD Z &b Atk
RIEZRBETHHDOTHY, FERORMIZ X 0 RGN ) 7HE L O R ORI L S
iz, F7o, ZOWRBEENRIERERIL, FRIEREZRAE L7z NC/INga ~ 7 A DG & HE{E
THLDOTH-7- M, —F, BUELER T —7 2 b U v B2 ZAREIZIHO T b MR E
M LTER, RZADEDNBIEL ST, HEBRAIRRAK & el LIREECh o 7o, HAREAE D3
T—T AR v B TULE L RGN T REES OEEIENEN o0k, T—7 A b
U B2 THENHENY T OREDHRTHDDITHR L, HAREMIIAE Y 7 OHEE
PAMZ, AER LY TEONY THRbEE LIz EExbhbd, EOZ L0, 1t
KOG THHEET L THHMIFLE KR OT—7 A MY v B ZAEET X, KE
N THEREN RN, REBREEAI O RGN ) TAEEREIC R 28 725 i 217 9 2 &2
REECTH - 7208, BAORRATE T VXM TEWL O E5H, SF 0 MR E N Y 7 Rk
R OEWIMI R RGN ) 7 AR RE AN Bt 9~ 5 72, BN O 2l A ks b0 LB XS
7z, NC/Nga ~ 7 AX7T b E—MREROERIERZ X KB LB ET LD—DT
LN, BIHIRBATE R ORERIIEIEEERH D Z L, T L OERIC R/
ThoHrZ LR EOMERSH L, DRLEET VSRS, TEWL O EFICEEEZAT

15



HIEBRDHY, FEETAERICKABLEL L EOMESRHD, L LR o
PREESAR IS, BRI LD TEWL 2R EHIKRD 2 &, AR TET VA ERTERD Z &,
&N TIEBIZED YN E VRSN D 2 L h, RIS L 2 R8N 7
XN TIEEEROFMR E LTHEH LB 2 b,

FERg /XU TR KT D I b BRI L IGRIEIL, N T AR O BRI D D VIRERIEANIC
LHRERIETH D, £ 2T, REMLRIERTH 2 MIEHEKEENOBEY Y IO
BUKMERAITH D glycerol DFBEMRFT Lz, AT U UBAMIE, BENET L
IZBWT 8 E T, BUIBALEE T T IUNT 2 B £ CHEALERE & Holk LA S 72 TEWL
OWAERZR LTz, LLARNS, METT /LB T 12 %I ELERE & F% £ T
TEWLIZ B U, 1H 1O AEY & U CBATIERR A7 TEWLIZZ L& 5 % 72735 7= (data
not shown), Glycerol ¥4 1%, BLIEALE €7 /L TIXMEALERE & ol LA EEITRD b
ST, BEWAIRRELE 7 L Tl 1 R4 O A2 3\ CHEALE B & Lhi LA 72 TEWL O
DEIRL, TOPMRITEETEY EHKRLTH LD Th o7, HEREIE T VidE
WTEWL B2 d 700, RIEWEDIEFL ) D55 WER OF I AT A2 ET LV ThHD &
Ez bz,

VL EOREFR I Y, BRI IR ORI N TR A FRC X, F20Eko
B S THEEE T L L0 BRI AN TR ER R T 57, KGN TIEEIEOFTE
fice LCEXOVERHRET VD EEZ LI,
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/INFE

PG A THEEOET A~ 7 AEHE B E LT, YA Y —7 7 & A TRk
L7e~ D ZADRENY 7 HERE M OB IR A O RpIE 2 it L7oRE R, LA T ORUGE 215372,

1. HERRAORRAR TR BRI EIIC TEWL 2 B S8 7-, —EBD/Y THUEEA A Al E
THY, BEEIKIC LV ESICRENY) TIEZRE TX 72,

2. JRIENY THEEEALGE LT, BIRLE, T—T A MU v B 7 R ORI R A b
FRET U7 hb 0, AR X RER M7 TEWL @O E5R., ©F 0 HE Y TifE %
RETE, FEHEBICED ETOHMENELS, BEMEAY THEREZRSOZ LN T
X7,

3. MR O BEHE, REOBEE, HE, JIER K CRIEMEEORE R E O
FIEFERDT — 7 A b v B 7 OBIRLE L i LEE Th 7o, 72, TORIE
FERITT B PR SR T VB O NCINga ~ 7 ADJREME LT 5 H DO TH-
7=

4, WEAIOU RV R OMREHID glycerol /KIRIK DOVER % HLlshiat U 7= 5, HEARR
T L 0 BV, R OREEZFMCTX 72, E-> T, HHORMT T VTR ED
HEILN I OB OFHH HITADET NV THD EEZ BN,

MR AORRAL I, R ORI THEE T VAERI T X, 7RO T
BEETL L0 BEHRAY THEIRENEHTT 5720, KENY TEEIEOFMmA L LTXL
DWHERRETLTHD EEZBND,
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FeJE N V) TR DR IZBE S D58
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B1E KEANY TEHIZBIT S prostaglandin D5

FRENY TiX, AR ORMBAZSIET D & & B, KRN D OBFEI7e K5y 7K 1
ZHIET 2@ 0855, AERIBERE#EEDFMRD TH D, ceramide, cholesterol, FHENE
IHEEPREE % & O 7o LB 11X, FM /N Y THSBE A I3 28R & L TR ED &
NTE 0N gy TEEESNS L, B LIS RSN ER L, Zo
PAEVERMAE D B 134K & 72 RIEVE A T ¢ =— % — (bradykinin, histamine, serotonin, cytokine,
prostanoid &) 23t S, AERBIEEERE & L CORIESIEPIE Z D, RIEMEAT 4 =—X
—@ ¢, histamine ¥, IL-1a *? % (8 TNFa 453528 U TEEIC ST 5 2 L 3G S
nNTn5,

B, REEHIVIRY, REOREISEEZIINICEA U 2 2 PR3 5 £ 8
RIS EZEZBNTWD, LML, BBITEEEZEET21TATLH D720, £ IIIRlE
DI L D REREE A M2, FJEOMHEFE A RERFT 5 720 O s 7o SIS FET 5
LEZOND, WHEREETIE, BECL > THEY SN XV RERNHET ST
b, BRI LD REEEEZ BTS2 L3RV, 7 =R EREEICBE N T
X, I L S GICRESHE L, W2 BT AIC LD S DICRERNPEBAT S5 L0
9 itch-scratch-cycle & FEIEHL % BEAFERMFET D W, DI, 7 ' —M S K08
7 /L NCINga ~ 7 A DRI TEN 2 F54%E & L TRl & 34 % 514l L 7= 55 3L, prostaglandin (PG)
PEAAMHIVE A % R indomethacin @D 512 X Y NC/Nga ~ 7 A DFERIEATEI L, PG @
HIBAACTH DT 7 5% R UBOBAMIC L W BBTE A MH S s Z 2R LE ™, 2hb
O FRIE, NRVE PG 2MEFEIC KT LAEBRRREIME & U CHRET 2 WREME 2 R2 T 5 b D
Thole, EHIT, Mo PG T, PGD, RN itilER 2635 2 L2 /I LT
W5 M) PG I, A DE A B PGD,, PGEy, PGl, & 1Y PGF,, O 4 FEIHIZ /3 S 1,
AR CIRHI 2B 2 R A BEEE OPTh 0, REICR VT BT 4 fo PG 2 E
EEND ™, KT PGE, MM PGL X, FIERIG (EEN, ¥ ) ONEIE) & OBEIFRAS < 4N
LRTEY MM o PG IFEEROERICEG TS EEZ LN TS, LLA
NG, PGB CTEASNAIERIITDICIEMHASHTHARY, £72, 7 hE—M&
JERSCEFE N THEREICI T DS PG OMEIZFA L 72 S THE BT, TOEMEIC S
WTII AR ERZ D,

AREETIX, HEWROVRIER G Y 7T V2 FV, gD TRE L 2 oEEIzRBT
% B2 PG DA & Mt L7z,
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1. EBRFHik

1-1  FEhr#E
EERIZIE, AR A Lo —RASAE L A L7z 8 DM BALB/C 52~ w7 A % Af
H U7z, fAEHFEL B, LTINS T,

1-2  FEBEAORRARIC K 2 RGN U 7L
BE, 1 EOLEICNST, IVAY—7 T2l T~ U ARG 2 L7z,
FZJ& ) THEME T e 5 3 AR T, TEWL 28 20 g/m?h 12725 X 5 &k L 7=,

1-3 TEWL O#lE
% LS, 5 1 O HEITE > T, TEWL I E 2 (Tewameter TM210, Courage & Khazaka,
Germany) Z MW\ T~ 2350 TEWL ZHIE L7-,

1-4  J2f§ PG BEOHIE

7272 NIRVED PG FEA % Hiifi] 3 % 7= %, indomethacin (10 mg/kg, Sigma-Aldrich, St. Lous,
MO) Z &R G- L, 5 0% ICFEMEMLFIC K 0 BB L T o ika W T RS A 8L L
oo KEIWZTRERER (F100mg) =T =—7 12 L, PBS (100 uM indomethacin % & 1)
1 mLZFRMLEE, KU harREY oA —%FO T2 L7z, Acetone (I
PEALSERR A SA) 4 mL 200 U CTHRER L, 5 o[k E L=k, w0508k (3,000 rpm, 4°C,
1043) L7z, RiEZEEMLL, K EIC TERLZWRE T TR 2 785 S8 7-1%, ELISA buffer
\ZFFIEfR L C ELISAKit |2 T4 PG & (PGD,, PGE,, PGF,, } U* 6keto-PGF,,) % #IliE L7z,
F— %1% pg/mg (FZfEMARIE ER) T L7z, ELISA HIEI2i%, PGD, EIAKit, PGE, EIA kit
K OF 6keto-PGF,, EIA kit (LA F, Cayman Chemical, Ann Arbor, MI) &% Of PGF,, EIA kit (R&D
System Inc., Minneapolis, MN) % f\ 7z, 7235, 6keto-PGF,, % PGl, DZERHM TH %
7=, 6keto-PGF,, &% PGl, & & L7z,

1-5 #Y
Indomethacin (% Sigma-Aldrich X ¥, PGD,, PGE,, PGF,, PGl,, PGJ, (DP/DP, %%k
YEEHSE) , 13,14-dihydro-15-keto-PGD; (DP, 3 & AAEBNSE) , 15-deoxy-A'>"*-PGJ, (DP,/PPARY
ZARRVERNSE), 17-phenyl-trinor-PGE, (EP; S22 {A1EENEE), sulprostone (EPs & 2 (A {Edh3E)
KON U46619 (TP Z A R1ESHEE) (X Cayman Chemical L ¥ i A L 7=, Butaprost (EP, %7K
TEENHE) J UF ONO-4819 (EP, 32 FARVEENFE) 1T R IEEKIC TH A L 7=, UL =D FE 13 ethanol
(EFEL RS IS L CREZFEL, ~ U RIS LT,
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1-6  HeataE

T = ZIRFE £ FREERRGE TR Lo, ABZEOMIEIL, ZLHELEIT Bartlett HEIC XD
LY OMERRE, SO OEATE Dunnett BREE, RESBOLAIXEHIZ FREICK
0 2 BER DS 2 iR L, 0 i D 54 13 Student D HIRTE %, A& O %413 Welch
D tREZTTV, Bonferroni $EIC X W ZEMEOFEEIT 72, 2 BERIENL, [RIERIC FR
E%, Student @ t FiE F 721X Welch D t BEZIT > 70, AEAMELS%E LT,

2. EBRER

2-1  BEMRARRAK IR & R PG B DAL

~ 7 AT R (AR & 0, 20, 30 XN 50 [EIEfT L, 10 /3 # DR PG &4
TE L7z, f&fif 0[5> PGD,, PGE,, PGl, X N PGF,, BIE, Z4E41 8.09 +1.33, 2.96 +0.71,
1.02 +0.12 & 7% 0.18 + 0.08 pg/mg tissue Td> > 7=, Kbk O 8 PG &%, A%
\HRAE L CHEN L 7=, 50 [al&A % @ PGD,, PGE,, PGl % OV PGF,, &, Th <1 186.94
+18.90, 163.11 +21.40, 7.97 +1.22 } (X 17.33 + 2.20 pg/mg tissue T > 7=, K PGD, & ¥
PGE, (%, PGl, X (NPGF,, & & W BEIZE 1 -7= (Fig. 7).

250 200 -
PGD, PGE,
200 |
2 150
150 ﬁ
=) 74 | 100
5100} ﬂ
2 - Y
s sl ﬁ 50 .
.89
2 ol N7
25 30
2 PGI, PGF,,
8
c *k
S 10} = | 20
3
n- *
51 ) % 10
2957 | %9
0 20 30 50 0 20 30 50

Mechanical scratchings

Fig. 7 Changes in skin PGs contents by mechanical scratching. The amounts of PGD,, PGE,,
PGl, (6-keto-PGF,,) and PGF,, were measured 10 min after the treatment of cutaneous barrier
disruption by mechanical scratching for 20, 30 and 50 times. Values represent the mean £ S.E.M.
from 6 mice. *P<0.05, **P<0.01, ***P<0.001 when compared with mechanical scratchings 0
(Student’s t-test or Welch’s t-test).
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2-2 FERENY THEHEIZ R % indomethacin D {E

BRI RERRIC X 2 B RGN U 7 82 (TEWL 49 20 g/m®/h) [EL#% 725> 0.1% indomethacin % 1
H1[E01 mLEAL, FHMNGDTEWL ORRHZEERIE L, BE AN TIEE~ORE
Z it L7z, Indomethacin ¥AAHEIT, WEEBAEE L I LA TOWRERIZB W THEID
TEWL R & <, BN TEEOEBIERBE S (Fig. 8), £7-, HHBARMKIZ LS
B2 PG FEAEIZXF L, 0.1% indomethacin 347 156 42C PG BEAEZHE L Ty /o (Table 1),

A Normal
—O— Vehicle
*x* —@— |Indomethacin

TEWL (g/m?/h)

A
o 1 2 3 4 5
Days after treatment

Fig. 8 Effect of indomethacin on recovery of the cutaneous barrier. Mice were subjected to
cutaneous barrier disruption by mechanical scratching about 50 times and 0.1 mL of 0.1%
indomethacin (@) was then topically applied once a day for 5 days. TEWL was measured at 24 h
after topically application of indomethacin. Values represent the mean £ S.E.M. from 8 mice.
Normal represents the value of mice given no treatment (A). **P<0.01, ***P<0.001 when

compared with vehicle (O) (Student’s t-test).
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Table 1 Effect of indomethacin on the mechanically induced barrier disruption of the skin
on PGs contents.

PGD, PGE; PGl, PGF,

Non-treatment 5.35+0.36 5.88 £ 0.92 1.11£0.10 0.80 £0.23
VH + MS 238.42 +31.20°  285.60 +36.69°  16.79 +1.98° 39.16 + 4.26°
IM + MS 3.10 + 0.56" 3.30 £ 0.92° 0.94 + 0.10° 0.17 + 0.05"

Values represent the mean + S.E.M. pg/mg tissue weight from 6 mice. MS; Mice were subjected to
cutaneous barrier disruption by mechanical scratching (MS) about 50 times using a wire-brush, 10
min before the measurement of the skin PGs (PGD,, PGE,, PGI, and PGF,,) counts. IM; 0.1 mL of
0.1% indomethacin (IM) was topically applied to the mouse skin of the back, 10 min before MS.

%P<0.001 compared with non-treatment of each PG content. "P<0.001 compared with vehicle (VH)
of each PG content (Welch’s t-test).
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2-3 FREANY THEBIZKT S PG DEH

PR RRA S & 2 B8 ) 7 Ak (TEWL 9 20 g/m°/h) B T 0.1% indomethacin #:471C &
WAL PG BEA L EALE ., 5D PG (PGD,, PGE,, PGF,, PGl, & (¥U46619 (TP 3%
FAREENER)) 2 1 H 1EBAAL, BANSO TEWL ORAZLEZHEL, KENY TE
DB LT, AUE% 1 A BBV T, IRESRARED TEWL |% 21.49 + 0.68 g/m?/h
THHDIZK L, 0.1% PGD, B AifEIT 13.60 +0.73 g/m’/h, 0.1% PGE, B Ai#fi% 17.51 + 0.84
g/m*h TH Y, HICHEICKMEE R Lz, AE% 2 A UK, mEHTIREESRARE & ik
LA EZZRBOTDS, PGD BATHEL PGE, AT EE L U 2 TORIE HITH W TERMEZ R LTz,
—77, 0.1% PGFy,, PGl X TF U46619 BATHEIL, TAICRARE & il LA B ZITRD b/
-7= (Fig.9),

25 O Normal
—@— Vehicle
—/— PGD,
20t —A— PGE,
- —{— PGF,,
< —— PGl,
N \ —<— U46619
£ 15¢ \
(@))
)
-
< 10}
LLl
—
5 I *
*%
O
0

0 1 2 3 4
Days after treatment

Fig. 9 Effect of several prostanoids on recovery of the cutaneous barrier. Mice were
subjected to cutaneous barrier disruption by mechanical scratching about 50 times and then
inhibition of production of endogenous PGs by topical application of indomethacin. A 0.1 mL of
0.1% several prostanoids (PGD,; 2\, PGE,; A, PGF,, [, PGl,; W, U46619; <) were
topically applied once a day for 4 days 10 min after topical application of indomethacin. TEWL
was measured at 24 h after topically application of each prostanoid. Values represent the mean +

S.E.M. from 8 mice. Normal represents the value of mice given no treatment (O). *P<0.05,
**P<0.01, ***P<0.001 when compared with vehicle (@) (Dunnett’s test).
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2-4  JJEANY THERIZKT D PGD, &KUY PGE, DAEH]

PR IORRAIC K 5 RN U 7 il (TEWL #9 20 g/m*/h) & OF 0.1% indomethacin %471 &
% WNIRM: PGs PEAEPREALE#, 0.00001~0.1% PGD, X (XPGE, # 1 H 1 [RI%A4i L, RJE/
U THEE OB Ui, I IEBATEE & O3 5 b PR LER 2 B HICBT
% TEWL ZHlE L7z, PGD, & 0N PGE, ¥ fil%, FEMKAFAYIZ indomethacin (Z & 5 2§/ 1
TERIEIE 2 538 L7z, PGD, KUY PGE, B34 12, 0.001~0.1% D EE I 35U T IR ATAE
EH LA EZEAERD 23, 0.0001 K 08 0.00001% DR CTlI A EZA 2RO R ho T2, 77,
PGD, } O PGE, DHIHIEAIE 0.01% DR E T T h—IZ#E L Tz (Fig. 10),

A. PGD, B. PGE,
Normal | ] B
\Vehicle b st b
0.00001% 7227777227
0.0001% 77722272222
0.001% 77+ 0~
0.01% m*** T e
0 10 20 0 10 20
TEWL (g/m?/h)

Fig. 10 Effect of a low concentration of PGD, and PGE, on recovery of the cutaneous
barrier. Mice were subjected to cutaneous barrier disruption by mechanical scratching about 50
times and then inhibition of production of endogenous PGs by topical application of indomethacin.
A 0.1 mL of 0.00001%, 0.0001%, 0.001, 0.01% and 0.1% PGD, (A) and PGE, (B) were topically
applied once a day for 2 days 10 min after topical application of indomethacin (hatched columns).
TEWL was measured at 24 h after the second topically application of each PG. Values represent the
mean = S.E.M. from 8 mice. Normal represents the value of mice given no treatment (open
column). ###P<0.001 when compared with normal (Student’s t-test). **P<0.01, ***P<0.001 when

compared with vehicle (shadowed column) (Dunnett’s test).



2-5 RNV THEBITKT S PGD, R O1EH

PGD, DG/ THEBAIEMIZEBWT, PGD, ZFIKTH S DPy KT DPy =R E 7213
PGD, 238iFnE % H 3 % PPARy OB 5 Zatd 572, DPy, DP, KT PPARy & % IZH5 A
FPEZH T 5 PGD, B D RGN Y THERICKIT DR A at Ui, M IS B A
BEE OEN R UM ALER 2 H BIZERIT D TEWL ZHIE L7, DP; O DP, DYEENEME
O PGLIT 0.1% CHERKE N TIEEIEMN Z R Lz, LU, 0.01% PGD,
TEWL & H#T 5 LmfEzR Lz, —75, DP{E@EhEMEA £ 13,14-dihydro-15-keto-PGD,
X 01% CHERLE Y TEEEM %~ &3, DP, X1 PPARy {EEhE M4 £ o
15-deoxy-A""-PGJ, & 0.1% CTHERIEM AR E M > 7=, DPy/EBNEMEA > PGD, K}
PG 23, FEANY TIEBIERZRT Z LWL E o7 (Fig. 11),

Normal | }

Vehicle I

0.01% PGD, (722 **
0.1% PG, Yz
0.1% 13,14-dihydro- W
15-keto-PGD,
0% 150 1

A1214-PGJ, s
0 10 20

TEWL (g/m?/h)

Fig. 11 Effect of PGD, metabolites on recovery of the cutaneous barrier. Mice were subjected
to cutaneous barrier disruption by mechanical scratching about 50 times and then inhibition of
production of endogenous PGs by topical application of indomethacin. A 0.1 mL of 0.01% PGD,,
0.1% PGJ, 0.1% 13,14-dihydro-15-keto-PGD, and 0.1% 15-deoxy-A™**-PGJ, were topically
applied once a day for 2 days 10 min after topical application of indomethacin (hatched columns).
TEWL was measured at 24 h after the second topically application of each PGD, metabolite. Values
represent the mean £ S.E.M. from 8 mice. Normal represents the value of mice given no treatment
(open column). ###P<0.001 when compared with normal (Student’s t-test). *P<0.05, **P<0.01

when compared with vehicle (shadowed column) (Dunnett’s test).
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2-6 AN TIEBEICHT D EP A BIEESEOIEH

PGE, D&Y TIEBIEMAIZEBWT, PCGE, AR TH D EPy, EP,, EP3 KN EPy &
KOG ZMGTT 27280, TNENOZERIEEISED KGN Y TEE IS 50 2 Mt
U7zo eHMIVABESBATRE L O e b IR /2LE%: 2 B BIZBIT S TEWL Z2JIE L7z,
0.001% sulprostone (EP; Sz ARIEENHK) & X ONO-4819 (EP, A MIEENEE) (34 E A2 g
N TEEEM 27~ LAY, 0.001% 17-phenyl-trinor-PGE, (EP, 5 2 /EHN4) K X butaprost

(EP, Z HAAEENE) 13H BB 2R &2 0vo 72 (Fig. 12), 0.0001% D FE I BT,
ONO-4819 (EP, Z ZAREENHK) DI CHE RGN THEEVEM %7~ L7= (data not shown) ,
PGE, DR RGN THEBIERIX, EPs M ONEP, R E T D LR LN E o7,

Normal | }

Vehicle [ s
0.001% 17-phenyl-
trinor-PGE, m
0.001% Butaprost 7227777
0.001% Sulprostone (7 +~*
0.001% ONO-4819 777777
0 10 20
TEWL (g/m?/h)

Fig. 12 Effect of EP receptor agonists on recovery of the cutaneous barrier. Mice were
subjected to cutaneous barrier disruption by mechanical scratching about 50 times and then
inhibition of production of endogenous PGs by topical application of indomethacin. A 0.1 mL of
0.01% 17-phenyl-trinor-PGE,, butaprost, sulprostone and ONO-4819 were topically applied once a
day for 2 days 10 min after topical application of indomethacin (hatched columns). TEWL was
measured at 24 h after the second topically application of each EP agonist. Values represent the
mean = S.E.M. from 6 mice. Normal represents the value of mice given no treatment (open
column). ###P<0.001 when compared with normal (Welsh’s t-test). **P<0.01, ***P<0.001 when

compared with vehicle (shadowed column) (Dunnett’s test).
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3. EH

RETIL, HEMRAORI RS ) 7RHEE T ICBWT, RN THE L ZoEEIcE
T % R PG Df&EI & iEt LTz,

PG ~DOFRAIRRAR T, FRELEIEIZ B L8 PG (PGD,, PGE,, PG, &1 PGF,,)
FEAEZFTHRE L, FFZ PGD, MU PGE, BEANHZE CTh 7o, —J7, B TXA FEAIZ DWW T
X 2R AR BT o 72, 55 TSI T, B A RRAR A [ SR A7 A0 12 TEWL
BERTDHZEER L, WoT, K PG BIZAE Y THEORE ICHA L TFE S
NDZENTFRENTZ, NTTUFBRRERETNVICENTY, [AEEICERE PG FEARMN
BRHOHND MO, —F, PG HIBMETH DT TF FUmIE, ME~OBAMIZL Y K PG
PEAE 2 R8T 5 DS AORRAL & B2 TEWL EO BRI R S8, WS b RIEBIT
BOBNARNWT, SF D, T TF FUBBAIC LD PG EATIE, EAY 7R %
JE & A L7y, — A0S, RIEMGTIHE cyclooxygenase (COX) -2 IZk»TEA SN D
KD PG (12 PGE, & UNPGI,) A3 4E D modulator & L TS A TR S w2 = L a6, 100109,
PG I LV RIEMENER SIVEET 5 B2 6N TNDEN, 77F FUBEBAICK S PG
BN X IR RG N Y TR Z b7\ PG EOHEINIEEREZER L, o T,
WAOREAE I X D RGN Y T HkE, W58 PG BOMMIZ L - THEESN DT
RN EDURB ST, FREEATENY, IR A LB EPERT D0 ABNIS & B 2
biLbd, LnL, SIIREEEET L2174 THH 5700, £ IITTBEORIIC LD K
JEREE AN %, RS ORI 2 MR B 72D O ARSI N EET D LB LN D,
HH LG L2 PG (KR PGDy) OFRMATENIHIER W& 20085 &, BERE Y
R EH D T2DITRBATENG X > TRIGICWERIINE 5 2, RGN TREENAE T 27,
PEAE SI7e PGD, MMEFEMIHINC L 0 R EORATEI A M2, KEREZD<T 4 — Ry
I KSEDFAET D AR S 2 DTz,

WIT, BN THEERNCEA SN D PG ORENY TIEE~DOEE 2 HF L=, IR
FuA FHEHRGER (NSAID) Té % indomethacin 4512 L W MR PG FEA 2 FHE S+
e s TIEBIER 2 et LTRSS, AN TEEOBENBE S, Rk, fho
NSAIDs A IZIHB VT b G A Y TIEEOBIES LSS M, 2 b oRRIE, KA
U T REEREIC EA S5 PG 1RGN TIEEMREICE G L Cnd Z & 2R Lz,
% Z T, indomethacin ALiE 2 K 2 2§ /N Y TEEEBIEIZ X 54 PG AR IZ X A 1EH Z MGt
L72#E R, PGD, B OY PGE, 23§ /N Y THEMRIRIE 2 U3 L7273, PGFy,, PGl XU U46619

(TP ZZAVEEE) 1ZABEMEMZRE R0 o7, £7-, PGD LGN TEEBED
FHNHER Z R TEAA RO, S HIZPGE, LR AORERTH -7,

PGD, DAKANTOMRHIIRE < 3 WV 2505, 15-hydroxy-PG-dehydrogenase & O}
15-keto-PG-13-reductase (= L ¥ 13,14-dihydro-15-keto-PGD, |23 & 4L 5% #, PGF synthase
12X 0 11-B-PGFy [ &1 5 EHE S OERER NI PGl IR S a kg Thp ™, =
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D 9B, 11-B-PGF,, [ZAEFEMENFI Y, 13,14-dihydro-15-keto-PGD, I3 DP, 52 2RI %) L
THIMEE R LR b5 1, PGl IE, DPy MO DP, A I it 4y 1o 12,
EBIZ, PGL LDOREMTH D 15-deoxy-A">"-PGJ, 13 DP, IZMZ THNZRIETH D
PPARy |2 & HFIME A2 A4 2% 2, DP, 24K Gs & 4:4% L adenylate cyclase DIEM:ALT 5,
DP, 2 RIT 7 BB ER AL D G # /37 G R T, Th2 My, AFReEk & OMFH AR Ek
REICHBRL, 7TUAX—EROBEICEG TS Z EAmESh Tk %% CRTH2

(chemoattractant receptor-homologous molecule express on Th2 cells) Z &KL LRSI D,
—J7, PPARy [N L& 7% —D—Ffi L LTERAL, MIREERZRTZ ERMEINT
W5, PGD, DEE /N U THEIEVEMIZIS1T 5 DPy, DP, X N PPARY DR G- ZiFf L7 & 2 A,
0.1% PGl IIAE R LGN TIEEEMZ R LT, —J, 0.1% 13,14-dihydro-15-keto-PGD;
B8 15-deoxy-A M -PGY, 1T A B RN R AR ERNho T, 2 S DREIL DP Z A~ H
FPEIZELBI L, DP, 22K S OF PPARy ~OFIFME & 13RE Lo 7o, DL EDORERND
PGD, (X DP; Z %N L CRENY TIEBERZRTZE RN E o T2,

—J7, EP ZA&EMKITIT, EP1, EP,, EP3 Jx TN EPy DZEMY 7 5 A TMEtET 5 7%,
EP, ZAMKIL G & L VB L T AN Z OBBEIIARHATH 5, Ca BT v R %1%
P L, Mgk 6 Caszl’a’:%I T T, EP KN EP, AR Gs &34 L, adenylate
cyclase Z1EME(L L, CAMP % LA S¥ 5, —F, EPy S ¥KIX Gi 12364% L, adenylate cyclase
RIS, UL, ¥ U R EPyZ AL 3 FESH O isoform (EP;,, EP3 X UONEPs) HMF
EL, ZHUHIEEH PG IZxT DA FERERE G BFMEIIRI U TH LA, H&ET5HG6 4
VY ERZ DIEMALERIT R R D L i ST B P12 EPy, KTV EPs 1T Gi & DA it
% L adenylate cyclase Z il 3% 23, EPs, IZ{KIREE D PGE, T Gi, Ml Tl Gs & b3tk
L adenylate cyclase ZiEMAb9" %, PGE, DZfE /N TIEEIERICERIT 5 EP R KDE 5
ZiEt L7 & 25, 0.001% sulprostone (EP3 Sz Z5(A1EENZE) TN ONO-4819 (EP, 2 #¥AME
BEE) XA RREENY TEEERE R LT, —J7, 0.001% 17-phenyl-trinor-PGE, (EP; %
BAVEBNSE) K% butaprost (EP, S AKIEENER) 13A B RE R S/ o72, 0.0001%0D
IRV TIE, ONO-4819 DA THER LG/ Y TIEEERZ R Lz, UL EDOFEREMN G,
PGE, I% EPy St N EP, 251K (FFIC EP, ZRMER) #/ L CREANY TEEEIER 2732 &R
kol

& ) TAEEICEA S L7z DPy, EP3 MO EP, ZRMRICILE T D HMENT 7 & LT,
Gs & #:4% L adenylate cyclase iE4ALIZ X D cAMP O LR R EZE 2 Hivd, Lo UEBE ST
F—F AN B TETIIENT, cAMP [ZREANY TEHEZT L ABIESE 5 L #
AL, cAMP (IR ZITBWCEMKEM Ca T v 1 /VIZ/EH L%HEIH@WV Ca”%:iﬁﬂéﬁé
ZLICEY, BEOEEEICES TSI EERB LTS O, £, SRR, 8rHE
2, T ME—MRERR EDKREREME D BEIZBWT CAMP EARRED LM, Zi
IERIEIZMED PGE FEAIC L D HDEB X LTS, 15T, DPy, EPy TN EPy AR
BN UGN TEEERIL, cAMP-Ca” i ALISLOEIR B E 2 S50, FOERIT
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RHTH %, 5tk ceramide CIRE % & O - fAILEIE ) T~ DR L, TR HREHNA M
WeIhad,

VL EOREFRE Y, BRI X2 ) THEEOERICHE W T, Bk L viFgs
A7z PGD, X OY PGE 132G /N U THEE 2R3 2 B EI 2 /> Z L 2 6T LT,
R, IbRFFEEIND PGD [THEFEMHIZNRIC X - TR EORBATEI Z2M %, S6IC
BIC L > CHEEEZZ T RE AN 7TOBHEICES T2 E2HLMNT L,
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FH2E RENITEEIIRBILIYA A rORE

YA NIA L, MR EART D AW FRNEEZFF O EMER - TH 0, MfutknE
DFEBLRCTE, AR 7 A L 2 DHFEDIE & 5 WVITRIER T LAV X — RIS 72 £ L
BB G-3 5 R, TG b~ 7 v 7 7 — DOME AL S N B HEAE S5 IL-1,
TNFa, 1L-6 ZRIIRIEMET A b I A ERREN, RN D~ R RIEER Z 5] %
BZFTRRERE L LTS5 T 5, KEARNY T ESHA A OBEIZRBNTE, 7—7
AR w B TR LD 2R N TR LY, v~ URTTF A b
\28F % IL-1a, IL-1B, TNFo, IL-6 ZEDORIEMYT A h A > mRNA FELZFHET 52 &
B BN E 725 TG B F 72 IL-1a O O TNFa %, ~ 7 2 7IEBE RS
59252 EBRHESNTWD, Mo T, RIEMESA N IA i3 PG [RREIC RGBS %
ST 4 — Ry JHEDFIET 2 ATREM B 2 Hiv D,

KETIE, MEMAORRIE R S N U 7THEEE T BT, A b A v REEAMIVER & H
DAT A RRPIKIEHK dexamethasone Z V>, KE Y THE & FDEBEICBIT 50 A
N A DB ZRRE LT,

1. EBRFHik

1-1 FEEREw
EERIZIE, AR A Lo —RASAE L W IEA L7z 8 DM BALB/C 52~ w7 A % Af
H U7z, fAEHFEL B, BLEIHES T,

1-2  FEMEARRARIC L D RGN Y 7L E
BIE, FHLEOFIEINEST, VA4 Y —T TV EHWT~ U AR 28 L7z,
FZJE ) THEME I e 5 AR ER T, TEWL 28 20 g/m?h 12725 X 5 &k L 7=,

1-3 TEWL O#lE
% LS, 55 1 O HEITE - T, TEWL I E 2 (Tewameter TM210, Courage & Khazaka,
Germany) & MW\ T~ 7 230 TEWL 2 HIE L7=,

1-4 3y

Indomethacin (% Sigma-Aldrich & ¥, dexamethasone (ZF1YeHisE T#EMEASH LI VAL
7= FEMLAOREAE O 3 BEREIRITIC ethanol |2 fi# L 72 0.1% indomethacin, 0.1% dexamethasone =
7713 0.1% indomethacin/dexamethasone -~ 7 A FEH B2 02 mL A L, ZDO% 1 H 1[0
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4 HM%A L7=, PGD, & (}PGE, % Cayman Chemical £ ¥, IL-la, IL-1B K Uf TNFo |~
Fa RS E L VA L 72, PGD, } O) PGE; I ethanol (2T 0.01% D& E 2, IL-10, IL-1p
Je OV TNFa 13 0.001% DS ICHHRE L, B0 A5 1 B 11813 AR~ 7 A95H K
JEZ 0.1 mL &4 L=,

1-5 N EAR AR A B K OV i b - A fR AT

Indomethacin X% U* dexamethasone %41 4 A% O E 2 FIBEL, 5 1 &5, 5 1 =0k
(29> T HE Yefa 247\, N RBAMEE 2 W TEIZE LT, Sasfik bR TiE1E, v %
goat anti-mouse IL-1p antibody (2 pg/mL ; AF-201-NA ; R&D Systems, Minneapolis, MN) =
721 goat anti-IL-1RI antibody (1 pg/mL ; BAF771 ; R&D Systems) Ti& S H7-1%, avidin-
biotin peroxidase complex %12 L W Y E AR ZAERL L, S rBaissE 2 VTl Lo,

1-6  HeataE

T = 2R E £ FREERRGE TR Lo, ARZEOMIEIL, ZLEHELEIT Bartlett HEIZ &L D
SOy OMERRE, SO OATE Dunnett BREE, RESBOLAIZEHIZ FREICK
0 2 BER DS 2 MR L, 0 i D 54 13 Student D tIRTE %, N3O %413 Welch
D tREZTTV, Bonferroni $EI2 X W ZEMEOFEEIT - 72, 2 BERIENL, [RIERIC FRR
ER, Student D t FE £ 72 1% Welch D t TEZ 1T - 72, AREAKUET 5% E L7z,

2. EBRER

2-1 Fif§N Y THEEICKRY % indomethacin }2 O dexamethasone B & 7= 1 X0 2h 5=

BRI BRI X 2 B RGN U 78 (TEWL 9 20 g/m?/h) o 3 BRI A OV 0% 1 B 1 [E]
4 Hf#, 0.1% indomethacin % 72 1% 0.1% dexamethasone, & %\ (% 0.1% indomethacin/
dexamethasone % 0.2 mL ¥4fi L, TEWL O#% H 252 IE LG /N U THEE ~ D 8% i
7t L7z, Indomethacin HUMERAR 13, IREEBAREE & Ml LA CoORE B IZHB W THEIZ TEWL
ERE <, RENY TIEEOBENBE ST, £, AE% 2 B HE TiE TEWL
DD DBFELHHT, 3 HBIZAMICHED L=, Dexamethasone B EA &, IAHBERAEE L
B LAETORERICEBWTHEIC TEWL MBS, BN TIEEORIER B S v,
Z DAL, ALER 1 B BIZB WV TiE indomethacin BAHERAT O TEWL XV L2723, 2
H H LAKEIT TEWL O 23582/ C, indomethacin HUMEAG LV TEWL I3 fE% 7R L7,
—7J7, indomethacin } U dexamethasone 13 Af1%, L@ 1 HH XV TEWLIZEF L, 3
HEIZBWTTEWL © EFIZT T b—IZiE Lie, DFHEBAR CIE, KEN D 7B O B LA
#lezsn- (Fig. 13a),

WIZ, WiE% 4 B HOREZ, HE Gelc X 0 WBEHMFAICET L 72, Indomethacin %
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#i (Fig. 13d) 1%, LA (Fig. 13b) & g Ui IERR, BRIE DD A KL O AENER Y
N BIER S 7=, Dexamethasone ¥Afi (Fig. 13c) 1%, IWEEMERAG & bl L, OB A K
ONESS, RIEVERIIIRE e E 3Bl s, RS RIER 2 Bb 872, —7, indomethacin
e OY dexamethasone F AR 1L, 1&W5, RIEPEMIDIZIE 72 & D R G RAER D BAL N BHIE T
bV, FRCEZITEEICHEEL Tz (Fig. 13e),

b}
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Fkk

TEWL (g/m?/h)
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Days after treatment

cutaneous barrier disruption. (a) Recovery of cutaneous barrier disruption. 0.1% indomethacin

(A), dexamethasone (A), or indomethacin/dexamethasone ([J) in a volume of 0.2 mL were
topically applied 3 h before mechanical scratching once daily for 4 days. TEWL was measured 24 h
after each topical application. @: Normal skin group. Values represent the mean + S.E.M. from 8
mice. *P<0.05, **P<0.01, ***P<0.001 when compared with vehicle (O) (Student’s t-test or
Welch’s t-test). (b-e) Hematoxylin and eosin (HE) staining of the skin on mechanical
scratching-induced cutaneous barrier disruption treated with indomethacin and dexamethasone. The
pictures represent the HE-stained sections from the skin 4 days after vehicle (b) or dexamethasone

(c) or indomethacin (d), or indomethacin/dexamethasone treatment (e). Scale bar = 100 um.
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2-2 FERENY THEBIZKRT D PG A N A v DEH

Indomethacin }% 71" dexamethasone ffFHALEZ K DG/ TREEESIZ %95 PGD,,
PGE,, IL-1a, IL-18 & T* TNFa D FZJE /N U TIEMBER % fiit L7, PGD, %X UF PGE, % 0.01%
DILET, IL-la, IL-1p X T TNFa |% 0.001%D#E T, AR OFE A225 1 A 1[0 3
HR~ 7 255 &1 0.1 mL ¥4 L7=, PGD, R INIL-1B B4il, ThZNLEX% 4 B A
JON3 HE LR & g L TEWL 24 B2 SE72, PGE,, IL-la & Of TNFo ¥
L, WA & i LA B 2T D LR - 720y, PGE, @A CTITALER 4 H HIZERB W
T TEWL B O 2 J 57z (Fig. 14a)

WIZ, FPERARRAL ) TR K0 REICBT 5 IL-1B KOV IL-1 5% 4 7 1 (IL-1RI)
DR AT Lz, IEHEEOFRZIZBWT, IL-1p (Fig. 14b) K OV IL-1RI (Fig. 14d) @
FENBIE SN 727, indomethacin & U8 dexamethasone ff FZLE O 2 & Tlk, FEFAE R
%L THY, IL-1B (Fig. 14c) K OVIL-IRI (Fig. 14e) DI IFBEE I LTz,
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Fig. 14 Effect of several PGs and cytokines on mechanical scratching-induced cutaneous
barrier disruption treated with indomethacin and dexamethasone. (a) Recovery of cutaneous
barrier disruption. 0.01% PGD, (A), PGE, (A\), 0.001% IL-1a (M), IL-1p (CJ) and TNFau (@)
dissolved in ethanol in a volume of 0.1 mL were topically applied 1 day after mechanical scratching
treated with 0.1% indomethacin/dexamethasone. Several drugs were then topically applied once
daily for 3 days. @: Mechanical scratching with nonapplication of indomethacin/ dexamethasone
group. <>: Normal skin group. TEWL was measured 24 h after each topical application. Values
represent the mean + S.E.M. from 8 mice. *P<0.05, **P<0.01 when compared with vehicle (O)
(Welch'’s t-test). (b-e) Localization of IL-1p and IL-1RI at mice skin. IL-1f immunohistochemistry
of normal (b) and topical application of indomethacin/dexamethasone (c). IL-1RI
immunohistochemistry of normal (d) and topical application of indomethacin/ dexamethasone (g).

Scale bar = 50 um.
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3. EH

KEETI, BEMROGERR G Y 7HEEE T AR T, A NI A BEEAMSIEN 2 £

DAT A FAMKIESRK dexamethasone & FHV>, RGN THE & = DEEICBIT 5 VA
NBA v DOEE G LT,

27 a4 R, HEICHEET S 7 aalFas RERE (GR) LiES L TENICE
L, BB TOBTHEES L WITMEER %277, GR X% < OMIRICHFET b7, A
T A RIINERI-ORHE IR A & 6D, R AR T 2Rk 2 7l 2R VEA 2 I
T, TERRBICIE, GR-AT uA NEAKRNERENE EORBRESNCHES L CirE 2
57 (DNA FEAIRAFN) M L, EH2 DNA ICITHEA T OIREN 1 L O AEERIC
L OIEHT % (DNA FEGIFRAFR) BRENSFET D 2 LB BT > TV D, FLRIENE
HOFRBLE, DNA ESIEKAFEIIZ AP-1 (Activator protein 1) <> NF-kB (Nuclear factor xB)
72 E OB K DBE T HRBLAMET 5 2 & T, MlagEss 1, A M A RO
ENA IR EDHEATIHIT B2 EX N TWS P F72, 27 u A FiX COX-2
BT HBLOMHNC &L 0 PG FEAZ M LFISIEMA 21 0 B0, LanL, ZolRiik
FEHAEM & GR DI BLOEEME) b RYWIE, S FZEMECBMIM A ILiR e & ORITER B
AL 72> T 5 3219 25 b FRHIAIES dexamethasone O FZ /3 U 7 (18 ~ 0 5%
TRt L72AE R, dexamethasone B4 L 0 FZf§ /U THEIEIXIEAE L, 7= indomethacin &
dexamethasone O f AR TIXRZJE /N Y TRk AL L=, Dexamethasone HUIMEAR X, 4L
E% 1 HHIZHBWTIL indomethacin BUMEAT O TEWL LV L7223, A7 a4 Rid
COX-2 MR TRBEAMHIT 523, COX-1 BRTITITFEE 5 2 iz B B cox-1
KV EASNTZ PG (PGD, XU PGEy) MEE/NY TIEEIZH G LI=Dhd LivRvy, —
J7, 2 B HEAREIEL TEWL O 234E°%>C indomethacin BUARERAT X TEWL IXMfEZ R L
oo DFEY, KEAY TEEBREOMMIZIE PG REICHFET L0, EEEMICIT
dexamethasone 1 & ¥ E %5 1F 72 PG LSO 235 L T\ 5 AlREMEZ /mie L7z,
Indomethacin (Z X 9 PGD, %O PGE, D ZJ&§ NV 711 % 15 L 7= =T, dexamethasone %
OFT 2 & RN Y THERRIIE L U, JWERRR S AOBIE CItis, RIEMEMaRE e & o
G RAER DBALNBE TH Y, FRICREITERITHEEL T, A7 A RARAN
7 MR Z WD LT D R FGRIEIT S LAMEDER SN TVWDR, —FTAT R
A REGICE D AR E S & 5 2 L AHE ST 5D Y, RABR T, MR
EFETIMZEBWTAT A REAAIE, KEN) TEEZELED LB 2 LR85
ne ol

Z @ indomethacin & O* dexamethasone {}f FlALIE (2 & 5 2 &R Y 7 RREEEAVIC %595 PGD,,
PGE,, IL-la, IL-1B &% Uf TNFo DRZJE/ U TEBEIEMN 2 et L7z, PGD, B AflL, WLiE# 4
H H CHREEESAT & i L TEWL 2 F 22D S, PGE, BAMIFALER 4 H HIZBWTH
BAITED 20N TEWL HA O oz, HIE, % 1% T PGD, KU PGE, DR
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JE ) TAEBEARHEVER 27~ L7273, indomethacin & O dexamethasone ff FIALE (2 K 2 /N
U 7RISR LT IBEEE 2R Uc, ARRER TIIFEM B ITLER 1 B 3 X 0Bk
L7273, PGD, KU PGE, DG/ U THEEIEM 39902 o T DL, BARBRIGD Z A I 71
EDbomb L, RIEWEY A N A v ERENY TOBEIZONTE, T—7 A K
U B TROARERIENC X DM N THELIIZ LY, ~URATT7F 7 %A MIE
{1 % IL-lo, IL-1B, TNFa, IL-6 ZEDORIEMEYA b I A4 > mRNA &2 FHET D 2 &3
HENTVD 0, 109%LA T ORI E RS TICk\W CHRAEHAE % 4 B RE L <%k
MELT=BaS, 7FF A bo IL-la EAEENMNE 25 %, £72, IL-1a K% O TNFo >
X, ~"T VLA T REWET =T AN B TETIENT, BEANY TEEEZR
WDz ENMESIN TS, LaL, ARBRTITIL-Ip AL, E#% 3 HHE LR
WA & Ll U TEWL 28 B2 S 7228, IL-1a L OV TNFa B4 135 8% 5 2 72 ino T2,
IL-la 1357 75/ A NORREAKERET 23S O0nd 501k L, IREARITRES
PICALTTE R AL L, £ 7= keratin 10 X Y involucrin F8BL 209~ 2 48 %5 ¥ ¢ & 5, TNFo
IZBI LT, filaggrin & O loricrin mRNA 384409 2 852 5 5 9, IL-1a & O TNFa
DRJES Y THERERENC R L CIEsE OHE L H Y, BEETH2I2/F 6T,
IR LA TIEIC LY, HEICBT 5 IL-18 KON IL-1 ZH5EX A7 1 (IL-1R1) @
B AR LR, ERBEORKZIZIH VT IL-1B KOV IL-1RI OFBNBIE 7203,
indomethacin & UF dexamethasone {fFALIE DR E Tlk, RENFBERKE L TEY, IL-1p &
OV IL-1RI OF B 2 LTz, Indomethacin % OF dexamethasone {f FALE 12 & 5
BN U TR, REAZE WO TIL-1B L OVIL-1IRI 23 L T el & B 2 bl
B RZERZIZEB DT IL-18 LV IL-1IRI BEIE SN fERIE, ~ v AEEIZB\W T IL-1B
B PRI L TWAH 2 & B LRI 3= T A7 FF ) H A MW TIHE
LTWs Lol & —5H LT, IL1ZAERICIE, #4711 (LRI RO A 71
(IL-1IRI) D 2 SO T HZ A TRTFEET 2, IL-LRINETHIEN R A A 2 ZERE LT
By T IREEICIEE G Ly, IL-1p DN S 7 F s g1, Toll Bz &A
(Toll-like receptor : TLR) L [RERTH Y, I =r A KAR5{LIK T 88 (Myeloid differentiation
protein-88 : MyD88) # /"L Ck U U/ AL A= FF—ETHD IL-1 ZRKRE#H - —F
(IL-1 Receptor associating kinase : IRAK) Z G 1#{k L, & 512 TRAF-6 (TNF receptor-associated
factor-6) ZJr L CHRIESUGIZEI S5 NF«B X MAP ¥ —EBE0iH (ka5 &z L,
BAEIEME AR ), LB IS A R v vy v a r DEEX LR B TdH 5 occludin & Y
claudin-1 DREHREZHIMSELRENH D 10, £72, IL-1p ZREAMICENT, R
[Kl-¥- TGF-p (Transforming growth factor-B) DOVIHE = 7 —/%4 L iE{s1 (COL7TAL) FEBUEE
TERIZBR L, RIEOMEICHGT 5 EOWENRD 5 Y, 41, COLTAL % & el is
BHAHA LIRS ~DORER Y, BROIMENHEE SND,
LLEDRER LY, AR X DR8N Y THEEDERIZIBW T, PGD, (21 RAE
P A N A 2 IL-1B b EJE AN Y TEEZRET 5 AR 2 FF>Z L2 oMz LT,
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FHIFE FEANY TEEIZEIT S COX DS

PGs (PGD,, PGE,, PGl, XTNPGF,,) 1%, PLAICK > THEY UIRE L v RS =7
TX RUBD COXIZXL o THEAIND PGH, & HflfE & LT, & PG OEREEFEIC X
DERRIIND, COX ITIXRBROBERTIEEL F D, B2 2B FICHKT 5 COX-1 K
COX-2 ™ 2 fil isoform NAFTET 5, COX-1 1354 & OFFE CIEFEMICRE L, £< DA
(72 A B RE DHERFIC B D > TV A L ZEZ BN TS M), —J, COX-2 %A A
RBITIE NS L CTRBENFE S, RIERIS 2 EICBWTEE &R 2RI L
Z2HNTWS M COX-1 ITMERE, COX-2 1XFHEMELSE L L CAEKRN PG EAICH
L, 20 PG EAEMHIIRIHE CIXEICEETHLT 77X NUVBEID, BFITEICESR
BT ORBFEICLVFAH EIND EEZ LN TV D, &ML, COX-1 & T COX-2
D7 2 RES, SAEREE L BICHEBIL TR Y, 7 BESYTOMIEMILH 60% T H
%) 144, 145)O

— A IEAR T v A RYEFIZGEA] (NSAIDS) 1, COX-1 KT COX-2 DRHFIZL Y PG
PEAE AT 2 Z & THIRIE, 80 M OMEMER 238435, ZhETIZ, £< D CoX-1
Y COX-2 PHEAIABHIE Jiy, & x OBRPPHERZ H O fi#TIc L > T COX-1 KW
COX-2 DERPIT I T BEERESIH B AMT ST & 72, H712 COX-1 4RAYPAE 4 SC-560 19
Fo O COX-2 SR AP/ NS-398 71, in vitro & O in vivo THIfEZ: COX SRR EVEH] %
R EMD, COX BIEDOMFRICERH SN TS, FIEH, & 2 TEIZEBW T, NSAIDs
RGN THEE 238 S, PGD, X PGE, NEJENY TIEEICEEG 52 L 2R L
7oy, TAVE TICREE N Y TICBE L7 B PG BEEAIZ 31T 5 COX-1 U COX-2 DB
FAZOWTIEFR EHE S Tunian, KBTI, AR T VO RE Y TIEEIZ
%9 % SC-560 K& TN NS-398 DR AMFIT 5 Z LIk, RGNV TIEME & BE O NP
PG FEAEIZHIT D COX-1 e (Y COX-2 DEAE-DfiEiH % Hfg L 7=,

1. EBHE
1-1 FEEREw
EERIZIE, AR A Lo —RASAE L A L7z 8 DM BALB/C 52~ w7 A %A
M L7, FEFEE, FILE, FHLIZ|IES TTo T,
1-2  FEMEARRARIC L D RGN Y 7L E

BLE, H1EOHEHEST, VA Y —7 7 vE AT~ U A% 40~50 [A]
B L, TEWL %% 20 g/m’h £ T L5H &87-,
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1-3 TEWL O#lE
% LS, 5 1 O HEITHE - T, TEWL I E 2 (Tewameter TM210, Courage & Khazaka,
Germany) % M\ T~ 7 250 TEWL & 81E L7,

1-4 f2)% PG EDOHIE
FJED PG &%, B, 5 1TEOHFEICWKES T, & PG ITHEM 72 ELISAKIt 2 H W
THIE LT,

1-5 B R & K% OV AR H S ol &

FehkrOHEA 22 RFfET 1 0.5% Evans blue Z§#ilkNEE G- L, &0 2 IRl # (2 BHENL 12 T
JERE U=~ 7 ARG ORERENL 2 EI U 7 BRI L 72 i % & B IZERR Lem 12800 $k
TEEEEAZIEL, SERHEOWERY 7 v E Uiz, FEEY Evans blue &%, Fril
HOFIEIHES TRE LM, 2% 0, K& 7V IMKOH % 02mLiENL, 37C
W2 CT—Me s S8 7=, D%, 0.2 M HyPOy/acetone (5:13) & 1.8 mL 40 L, w0045 BfE (3,000
rom, 4°C, 15%4)) L7z, E{EZENXL, ¥& 620 nm (2T Evans blue JREE 2 #IE L7,

1-6 SRS D COX-1 LN COX-2 D81 (Western blotting)

~ 7 ARG A RO R %, FEAMERLAIC TR LI~ v ADOEEMEE AL, L
TOFEHESTH 7 G a2l L, Western blotting % Fiti L 7=,

(a) it & S ibrE

BRI L= B 2 BT 0 2 AV T2tk, ARE Y =F A X3y 7 7 —[150 mM Tris-HCI (pH 7.5),
150 mM NaCl, 1% Triton X-100, 1 mM EDTA, 1 mM PMSF, 10 uL Protease inhibitor cocktail

(Sigma-Aldrich) ] Z¥#shn L, polytron tissue homogenizer | CHRLAE & Al U7, MARRARARIL
Z 10,000 rpm, 15747, 4CIZTiELoBEL, RiE (& /37 & 1100 pg) =4 % D COX
RO 2Bk & 4°CIlz T 2 BRI RUG S 72 (COX-1 ; Cayman Chemical, COX-2 ; Santa Cruz
Biotechnology, Santa Cruz, CA), & 512 20 uL Protein G Agarose beads (Invitrogen, Carlshad,
CA) ZHMML TACITT—BIG ST, £ D% 1,500 rpm, 2 4 Ly L7z,

(b) SDS-PAGE & Western blotting

RO A AR B K Ty, Laemmli sample buffer (Bio-Rad Japan) CHEERE L T2 5 96°C
T5 MBI L 7= b D&Y 7L Uiz, SDS-75Wv% AU T 7 ULT I K7 LE N
T SDS-PAGE %17V, VKEN& T1%, 7 VIND X /37 8% PVDF [ (Millipore, Billerica,
MA) ITHRF. L7z, BRB% DIFEZ 7 1 v & 7 ¥R (0.3% nonfat dried milk/PBST buffer (0.1%
Tween-20/PBS)) (Z{2 L, 60 /IR TIRE 5 Lc, 0%, —&kIELEEL LT, 71
v % U IR T 200 fE AR L 72 rabbit anti-rat COX-2 polyclonal antibody (Cayman
Chemical) % TX goat anti-human COX-1 polyclonal antibody (Santa Cruz Biotechnology) %
HCRIRICT 90 iR & 5 L7z, PBST ¥k T A 3 Mgk, “IRPUALEL LT, 7
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7 ¥ 2 JYRIEC 10,000 £% 2 AR L 7= horseradish peroxidase-conjugated donkey anti-(rabbit
IgG) (Amersham Biosciences, Little Chalfont, UK), 7213 25,000 {i%{Z47%R L 7= horseradish
peroxidase-conjugated swine anti-(goat IgG) (BIOSOURCE, Camarillo, CA) A& C=IRIZ
T 60 7R & 5 Lz, £ D%, PBS ¥k C 3 [EIe#+ L, Enhanced chemiluminescence detection
kit (Amersham Biosciences, Little Chalfont, UK) Z %l L CTIEZ%E L7z COX-1 K TR-2 D
Ny Rz 2F v 7 —TIRVIASL, N FREZEEM LI, NV AF—E 7 BInTf
& L C GAPDH ®D%8i ¢, Western blotting (2 CHEFE L, 7 — %1% GAPDH RBLEIZXIT 5Lk
TR L7,

17 FJEMERICE T D COX-1 K TN COX-2 DFEHL (oSl b S0 fiasT)

BB IREAE 24 R O~ » ARG 2B L, 10% PR A L~ U Sk (Freid
LE)ICTHEHER, NT 747wy 7 RO Z/ER LT, Y] /7 % rabbit anti-COX-1
polyclonal antibody (2.5 pg/mL ; 160109 ; Cayman chemical) = 7= 3 goat anti-COX-2 polyclonal
antibody (2.5 pg/mL ; sc-1745 ; Santa Cruz Biotechnology) T/t =H7-%, avidin-biotin
peroxidase complex 512 K 0 Yl AR ZFRL L, LB 2 VTl L, “EHYg
1%, YJh % goat anti-COX-1 antibody (5 pg/mL ; sc-1754 ; Santa Cruz Biotechnology) & O
rat anti-F4/80 monoclonal antibody (20 pg/mL ; MCAP497 ; Serotec, Oxford, U.K.) F7-i%
goat anti-COX-2 polyclonal antibody (1 ug/mL ; sc-1745 ; Santa Cruz Biotechnology) % U rat
anti-Gr-1 monoclonal antibody (10 ug/mL ; 553122 ; BD Pharmingen, Franklin Lakes, NJ) C
Bt & 721, Alexa 568 £25#k % 7213 Alexa 488 13k —vkHi/& (Molecular Probes, Eugene,
OR) T_EHYGEITV, LR —V—BAMEEZ AV CBIZE LT,

1-8 W)

SC-560 (% Cayman Chemical & ¥ A L, NS-398 |3 KIERISKIZ CTERL L 7=, Hid ethanol
(ZHEME L C 0.1% D3 FEIZFREE U, BBRADRRAK 10 S0 RS~ » AR EIZ 0.2 mL 8341 L 7=,
BRGNS THEEICRT 2EM T, £0#% 18 1H 4 AMSA L,

1-9 7 —ZfiRhr

T = 2T E £ FRHERRGE TR Lo, ARZEOMIEIL, ZLELEIT Bartlett HEIC &L D
LY OMERRL, SO OATE Dunnett BREE, RESBOLAIXEHIZ FREICK
0 2 BER DS 2 iRl L, 0 D A 13 Student D HIRTE %, N3O %413 Welch
D tREZTTV, Bonferroni $5I2 X W ZEMEOFEEIT 72, 2 BERIEIL, [RIERIC F#R
E%, Student @ t FiE F 721X Welch D t BREZIT > 70, AEAMELS%NE LT,
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2. EBRER

2-1 FR§ANY THEIEIZKRT % COX FHEHI D/EH
B RBAE T L CORE N Y TIEEIZEIT 5 COX-1 LT} COX-2 D5 Z~ 57
(2, COX-1 EIRAYMLEHRITHS SC-560 (0.1%) KT COX-2 BRAIPAEAITH H NS-398
(01%) Z1H1E02mLEAAL, FHENSO TEWL OF%H 2L 2 HlE Lz, SC-560 &
AREL, ABERARE L i L2 TCORERICBWTAHEIC TEWL EA L, KERY 7E
WORIENBIEE S L7z, —F5, NS-398 BAREIL, WIBARE & i LA B AT BE SN
72 7= (Fig. 15),

25 e Normal
falokal —o— \ehicle
20 F ——SC-560
g e —— NS-398
€ el
@ 15
=
T 10
|_
5+ *%
®
O 1 1 I I 1

0 1 2 3 4
Days after treatment

Fig. 15 Effect of SC-560 (COX-1-selective inhibitor) and NS-398 (COX-2-selective inhibitor)
on recovery of the cutaneous barrier. Mice were subjected to cutaneous barrier disruption by
mechanical scratching about 50 times. A 0.2 mL of SC-560 0.1% (/) or NS-398 0.1% (A) was
then topically applied 10 min prior to the mechanical scratching and once a day for 4 days. TEWL
was measured at 24 h after each topical application. Values represent the mean £ S.E.M. from 8
mice. Normal represents the value of mice given no treatment (@). **P<0.01, ***P<0.001 when
compared with vehicle (O) (Student’s t-test).
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2-2 FEE/NY TREEERE DR PG &Ik 5 COX FHEHIOIEM

SC-560 } TN NS-398 DELfi§ PG E~DIEH Z G172, v U AOTEEIZ 0.1% SC-560
2 1N0.1% NS-398 4 0.2 mL &A1 L, BEMRAVRRALALE 24 IRE[E 14 O KR PG &4 JIE L7,
FEAR R (Cont) BFIE, 1IE%H (Nor) BE L bl L& TORRE PG IZB W CHEIZEM L=,
%72, PGEy, PGly LT PGF,, DAL PGD, & & bt L T Tdh > 7=, SC-560 A
1%, Cont #f & il LA TORE PG &4 A EIZHA S, 51T Nor #f & D HBIZIHNT
I%, PGE,, PGl, X PGF&IIAEIZEMEAZ R L=, PGD, B AW TH EITD
LT e, —J7 NS-398 #iil%, Cont fif & bl LT PG THEZILRD T, SC-560 &
DHEIZBWTIEETO PG IZBWTAHEICEE A~ LT (Fig. 16),

80 300
PGD, idid PGE,
**%x

60
= 200
=
2 40
:
s 100
é 20
£ 0 0
> 50 150
Z PGI, # PGFZ(X H
c 401
g **%k
= 100
S 30f o r
(73]
O
O 20

50
0 L= 0 i

Nor Cont SC-560 NS-398 Nor Cont SC-560 NS-398

Fig. 16 Effects of topical application of SC-560 and NS-398 on the PGs contents in the
mouse skin at 24 h after mechanical scratching. A 0.2 mL of SC-560 0.1% or NS-398 0.1% was
topically applied 10 min prior to the mechanical scratching. Twenty-four hours later, skin
specimens were taken and the PGs (PGD,, PGE,, PGI, and PGF,,) contents were measured using
an enzyme immunoassay Kit as described in Materials and Methods. Values represent the mean +
S.E.M. from 6 mice. Nor and Cont represent the values of mice given no treatment and vehicle
treatment, respectively. *P<0.05, **P<0.01, ***P<0.001 when compared with Nor mice. ++P<0.01,
+++P<0.001 when compared with Cont mice (Student’s t-test or Welch’s t-test). #P<0.05, ##P<0.01,
SC-560 vs. NS-398 (Welch’s t-test).
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2-3 BUE /N Y TR O BUE RIAEIC KT D COX FHEAIO/EM

SC-560 [ UF NS-398 DR ERIE~DIEH Z it 3 57280, ~ 7 ADOEERIZ 0.1% SC-560
Jo T 0.1% NS-398 % 0.2 mL 47 L, HSARAIIERRALIE 24 1% O 7 I8 K ON i i i H 5 4 1)
LT, TRIESCMIER 72 & ORIERSIE, COX2TEMEIC L W R S5 LG ST
7% M9 190) ek ()RR ALIE (Cont) BE I3 1 R B A K% ONf AR HH & & #9017, NS-398
AL, Cont #f & Fhiie U C R 8 & K QMM A & 2 A B S 7223, SC-560 &iAf
TIIAEBEEITRD b7z (Fig. 17), ZAUDHOFERD D, NS-398 BAG I IR
24 K% O L FFIT 3BT COX-2 HERDRIESULC A L7 2 E S B Mn & 72 o T,

o
o

(o]
o

**%k

N
o

Weight (mg/site)
S

Evans blue (ug)

o B N W b~ Ul
1

Nor Cont SC-560 NS-398

Fig. 17 Effects of topical application of SC-560 and NS-398 on mechanical scratching-
induced oedema and plasma extravasation. A 0.2 mL of SC-560 0.1% or NS-398 0.1% was
topically applied 10 min prior to the mechanical scratching. Tissue weight (A) and plasma
extravasation (B) were measured at 24 h after the mechanical scratching as described in Materials
and Methods. Values represent the mean £ S.E.M. from 6 mice. Nor and Cont represent the values
of mice given no treatment and vehicle treatment, respectively. ###P<0.001, Nor vs. Cont.

***P<(0.001 when compared with Cont (Student’s t-test).
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2-4  FEWREORRAETE T VICEIT D COX-1 KT COX-2 Rl (Sl ik 22 AT

TR AORRRY 24 FEREIH4 O B2 i COX-1 Jo O COX-2 FEHi % Sl Ak 200 Tt L 7=, IEH
JEIZFBUNT, COX-1 Bttiaidst f R IC 3B L Tz (Fig. 18a), R E 7 v
FEIZHB\ T, COX-1 IGMEMARITisd LT = (Fig. 18b), —J5, COX-2 FEEMIlRIXIE |,
B2 (Fig. 18d) TIEFBLL T\ o722y (Fig. 18c), FEMUIIRRALE 7 VR CIXEZIC
BWTRENEMN L T2 (Fig. 18d),

2D D COX BN & DHIFLZ I L TV DS S E T 5720, % COX ik d
B AR~ — 7 — & O " EY R IT o T, IEF B IRV T, COX-1 B A (Fig. 19b)
& F4/80 it (Fig. 19a) (X[F R Ofifa FIZH BB b, MaoRkE 7057
N 2T o Te, —77, BEMARANE 7 VR EIZE T, COX-2 Btfiia (Fig. 19d)
& Gr-1 Huit (Fig. 19¢) 1X[F CE Rz oM EIZHEBLRTRD iy, MO L v 4FfEk
ThHol,

MS

Fig. 18 Immunohistochemical localization of COX-1 and COX-2 in mouse skin. Twenty-four
hours after mechanical scratching (MS), the COX-1 expression in the epidermis and basal layer of
the follicle (b, arrow) was assessed in comparison with that in normal skin (a, arrows). COX-2
expression in the dermis in mechanically scratched skin (d, arrows) in comparison with that in

normal skin (c). Scale bar = 100 pm.
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Fig. 19 Double immunostaining for COXs and specific cell marker antigens. COX-1 (b, red)
and F4/80 antigen (a, green) were positively stained in the same cells in the epidermis of normal
skin, and COX-2 (d, red) and Gr-1 antigen (c, green) were positively stained in the same cells in the

dermis of mechanically scratched skin, respectively. Scale bar = 7.5 um (a, b) and 5 pm (c, d).
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2-5  FEMAOREREE T VIZE 1T D COX-1 e DN COX-2 & > 737 3881 (Western blotting fi##T)

BRI RRAL 24 WEREI$ O B2 R COX-1 J DN COX-2 & > 7377 %3 % Western blotting = TR
L7z, COX-1IFIER EEIZHB W THRAICHELL TB Y, £ ORBUIBMAIREIEZ 20
THREEG Liehoiz, —Ji, COX-2 1XIER EIBIZIHVTHA ERBIET, BRI
BWTHRIZHEM L7 (Fig. 20),

(a) COX-1 (b) COX-2

100 150

***k

H

[EEN
o
o

'_

COX-1 expression
o1
o

COX-2 expression

0 0
Normal MS Normal MS

Fig. 20 Western blotting analysis of COX protein expression in the skin at 24 h after
mechanical scratching. Protein lysate from the skin tissue of mechanically scratched mice (MS)
was prepared, and Western blotting was performed as described in Materials and methods.
Visualized COX-1 (a) and COX-2 (b) bands were scanned and quantified. Values represent the
mean + S.E.M. of the results from 3 mice. ***P<0.001 Normal vs. MS (Student’s t-test).

3. E%

AREETIE, WIRAOEETT VOGN TEBICHT 5 COX-1 BIRAIFAEHA] SC-560
e Of COX-2 JEIRIIPHEAI NS-398 DN R Z il 5 Z LIic kv, RGN THEE L BED
IR PG PEAIZE T D COX-1 T COX-2 DR E-Z it L7z, B AR &7 /L2t L,
SC-560 WAL G NV THEM 2B 4L S H724%, NS-398 [T BAE 5 2 /evoT=, #- T,
EIER, % 1 2= CHIZ2 S 7= indomethacin ALE (2 X 2 R &N U TIEEEE X, COX-1 [HE
TERIC L B Z LR s,

BEIRIIRERN % D B2 COX-1 e U COX-2 6B, COX-1 Sk AIHERR (2 # 40 & FHEH Y
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PRRE LA N L, COX-2 23@AE 1 FE % K 0 mRNA 8%, 3 BRGNS ¥ o3 8H AR
L, 24 W% B b 3 < JE B2 1Y, BN U 7 R 24 BFE1 1% 0O BB PG B9 % COX
FLEAIOVERMRFHIIB T, SC-560 BAiilZ4 T D PG BAHEIZHIHI L, &5 PGD, &
WZHOWTIXEREE L VIRMEZR Lz, —J7, NS-398 @A IR PG &IZFh Eeia 5.2
72Tz, ZHVE TS, aspirin & BALE LB ITREAL 4 O K& PG FEAERE 2 Mt L 72 fG 2R,
PGD, K& U PGF,, PEAZ REIZHEAR AOHERY 6 fHIT2 THIN L 72128, PGE, X Uf PGI, PEAEREI 6
e CHERBMAZ 7T 2 L 25 LTnd B, Aspirin 1Z4FH972 NSAIDs D—
DT, COX DIFWHNLTH 5 530 HHDE Y v & T EF /T 25 Z & CIR W7 HENE
F Zo 219 7=, aspirin O MRS 154 TH Y, fLH O aspirin (ZELHNT PG
PEATHEMER D72 ) FARRCREI SN S 50—z &b, aspirin (3% G TE
£ 5 COX ZRIEMALT 2703, TOHFTITA S 1D COX OIEMEIFIRE Lz & 48E
Shp B0 TEE R TIE COX-1 DAFEELT 5 Z &, aspirin 1 & 5 COX-1 RiHMEALI 6 K
Bk TRfe T % 2 & PU0 G, HSRAYIRAY 6 FERIE TIE, COX-1 1A TRRMRAMIC I3
L CUWRho 72 COX-2 BRBLLTE Y, PGE, & OY PGl FEAERE DHEEMNIE aspirin $& 544125
BLL72 COX-2 ICERLI=BIG L E2 bND, —F, AT T VIZEB W T, PGD, &
OPGFy 1T COX-1 ZNM L CHEAEIND Z EERBLTCND, ZNHORERE, BfE &
1 ®EIZBWT, PGD, BB TIEEIEHZRTZ L &5 L, SC-560 DG T
ERIEEIE, COX-1 [HEIZ L D PGD, EEAMMINRK TH D Z LR LN E o7z,
DFE D, COX-1 KV EAEIND PGDITLGNY 7 2 EE T 2 BRI EI ZFF> 2 & VR
®E N,

—JiC, BB 24 BRI ICIS1T D RS PG EITxE L, NS-398 @A DN RIXTH o
720 SIEFRRRAL S BORENT K OY Western blotting fi#HTIZ 3\, BEMRITIREAL 24 FEREIH4 O B2 i
Tl COX-2 DHBLABILE L T\ D, FJE PG &~ NS-398 BAiilZ L 2RO Ik L
N0, COX-2 HSEDRIEICHTT 5 NS-398 Bl DM A2 MFET D720, WA
I X0 B S5 EIE R OUMAER H~0 NS-398 AT O EZ Mt LTz, EIECm iR
H72 EORFERTIT COX-2 (2 kv &k & M 10 NS-398 DFAIEMEMIZ OV TI,
carrageenin FEIERIEE T KT HIEM BN oG STV, ARBRIZENT,
NS-398 EAf | THEAR AFEAR T FE O JIESUG 2 il L7278, SC-560 @ AmIIEH 238872 »
2o TNHEMETEZS L, NS-398 BAi I IHEMAORRAL 24 FiRI# O 8 PG PEA: 24l
THZLITED, COX-2 HRDIIESLE 2T 5 2 & 2R LT 5, 4El, NS-398
X2 PG BEARCHE E B A 5 2 Te o 1208, MEIREAL T T W28\ T COX-2 T
LV EASE DG PG BT TLRWA, +oRIERGEEEIE-0nt Lt/
W BLEORER LIV, FEANY TIERICE G925 COX & HMIIRRANS 5 DR NE S B
H95 COX T8 5 Z ERH LN/ T-,

WIZ, FARARRAET 7 LT D COX-1 J Y COX-2 FE UGBTI D\ CRg Mk et %
1To7, COX-1 BN ER BB ORKIEERBICEICHILTRBY, ZboMiaix>
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VAN AR RE SN, ZThETOHRSE L~ LT P BMAsRE T L Ok
JEIZ BT COX-1 BEtEAmAR TR L Cuh7=28, Western blotting fi#4T 1235\ T 24 B[4 D
COX-1 # /3 EHBITFA EBAL N e o T2, REIEIEE O COX-1 FEEEITR D LT
7oy, REKOERZ RO BLE TIIFE EZLD R0 572D h LIt COX-2 [l
RIZIER G CIIFALRBL L T b T, BMARIL T 7 L OB P O4f P EREEMARIZ 5
B LT\, v 7 AEH BE TlE COX-2 MRNA OV L3 7 (355 ERBLL T 59 199160
B 0> 5 W% 12 B P O G RIS R B SRD S a MR H 0 Y, AE 0
L —E LT /=, Western blotting T2 5 COX JHLTlE, COX-1 ITMhkrfEmkic
O LT EFIICHBLL TEB Y, COX-2 [XIEF I TITFHBLL TV, MRk
K0FEI NI, ZNDHORREIY, HAVREIKIE % O K PG FEAITIE, COX-1 AAFEIC
BE L, TOHOEERINCIZ COX-1 KN COX-2 DlifERENEET 5 EZ2 b, £
7o, FEJE ) THEE R ORIEIZBES5-3 2% COX DX A 7 OEWE, COX DIEHLHT & Btk
MWoDHDHE L, DE D, REHFICHEET D COX-1ITEFENY TEFEICEEGL, &
R Ic 3 B9 5 COX-2 IZRIEICRE 5T 5,

bz L XHEEIND, FEIZBIT5 PG EL L COX DBIHIZ O\ T Fig. 21 12K
L7z, IEHEZRETE, COX-1ICX W pEAESLD PG AS, MAEHLIE 1" 199, F)E ) 1% 10,
S F ) A DAL O & o R G OMEENCB S LT\ 5, 7 N R g A B
OREMEATEN O X 9 7o 2GR H 4 5| X 2 3 ERIIE, PLA, OTEMAL, MY VIRE» 5
DT 7 X FUEBiER AT L, COX-1IZX V% &ED PG (PGD,, PGE,, PG, &} PGF,,)
EHEETDH, ZIHO PG OHFTY, R PGD IXREEMGI L OGN TEEER %2
BH, WEOYBEFENSREESFDL0, -REEEAZRET LD T 4 — A
v 7 FEICB W TEHEEARFZE ZH > TWAH 00 s LLRy, WEIIKIC X v B ik
ST COX-2 MBI, FIERE NI 545 PGE, LN PGl, S PEE SN 5D, IERE
TR L L CaER SN Z 8D, PGE, XY PGl & % 7218 OB/~ & 7
JEZ25FD T 4 — RNy i & L TEIW TS O LIt

Ul lb, RETORGMEID, COX-1 LVFEAIND PGD, NG TIEEIZES L,
COX-2 IZ X WEEA SN D PG (PGE, X1 PGly) M RIEICRE LTV Z EARE SN
7=

48



%Physical stimuli ;

epidermis
- PGE2
t? COX-1

Inflammation

PGI2

Vasodilation PGl
PG E2 PG Foa Inflammatlon
Hair growth

Skin barrier recovery

Hair growth
PGD2 COX-2

Anti-pruritus
Skin barrier recovery

Fig. 21 Putative role of COX-1 and COX-2 on physical stimuli-induced cutaneous PGs
production in mice. COX-1 is constitutively expressed and generally plays a housekeeping role to
maintain the homeostasis such as vasodilation and hair growth. COX-1 activated by physical
damage produces PGs, having effects of antipruritus and skin barrier recovery. A few hours later,
physical damage induces expression of COX-2 in the dermis, producing PGE; and PGl,, which

mediate inflammatory reactions.
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HTAE RE~DSIRNABAIZL D COX-1/ v 7 ¥ EDOMHS

SiRNA (small interfering RNA) 1% 21-23 HgHxi 7 5 ) A K53 7 AR RNA TH 1V, siRNA
Z 7= RNA interference (RNAI) [XELHIRF RIS E R 58L& Il 92 ik & LTHRIA
EN TS 818 S5iRNA 1% RNA-inducing silencing complex (RISC) & BRI 2 A KIC
XV MEICE Y IAEN, FERO mMRNA ISR LY X7 BORERZ Il %, BT,
SIRNA % i\ 7= RNAI [ invitro 3Bk TIX 3§ CITEEL SN HETH Y, S5%IZER~D
JISHbBHIRF SN TS, L7 baRb—a VIER/ UV AZ T D Z & TR %
INTR R A& Z21F, DNA Z RPN ~% 0 A A, HEEHRT 52 LN TEX D HETH D, KIE
IIRDICHRTE D720, BIE TFEANZIT O DICHENIBREATH Y, D728 invivo IZ
BWCTZLZ baRb—ya K DREEENE L BEFEAETE R L TETND
O K ~OT L hu R L=y g VISR ko TREEE S X 48, T, B
FEDOBEME W THR Y IR LER/ SV A Z )T 2 B, KRS BRE IS e~
FEEATED Z ENRESHTNS 9,

ARETIE, =7 bRl — a3 U 3EE2HWT, invivo (281 5 S~ siRNA A2
L% COX-1 /v o7 XU LD H AT o1z, S BIZ, ZOETNVEHVERE COX-1 /¥
IHE T AL DG PG ~DRBARGIT S Z Lic kY, RIEICHE G PG EEICRT
% COX OG- ORI %z Bs L1z,

1. EBRFHik

1-1 EBREY
FEFIZIL, AAZ ATV —RASt L VA L7 7 Bl O KEME SPF NC/INga ~ 7 A %
R L7z, B HEL, H1E, 81BN, T 7,

1-2 77 A FLAR—Z—8In 7 KU siRNA DEA

Diethylether ikl ~C, BRE L7~ U ZAWMARSEG I 7 F 27 ) —b (77 XET)
AT L, [RIEACICEM (B2 1ocm, NepaGene) % a%& L7z, ¥KIZ, TE buffer 50 uL (2R
fif X 7= CMV-B-gal plasmid (50 ug, Invitrogen, Carlsbad, CA) % 7=i% SV40-Luc2 plasmid

(50 pg, pGL4.13, Promega, Madison, WI) %z~ 7 A IZ NG L, B UL 2348 (CUY21,
NepaGene) % T, »LAE 100 ms, 67~200V/cm, 4 SV ADSEMETZL 7 b
oAV —va s E{Tol, 24 Wik, 2REH D B-gal 15PE% chlorophenol red-B-D-
galactopyranoside (Stratagene, Santa Clara, CA) Z M\ 590 nm THIE L, fEIE B-gal
TG/ E R 40 mg [ZHIE L7z, F72, RSN B-gal HBUILZEYI A 2 ER%, X-gal
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(Stratagene) & —WRiOG S B BAMEE T CBIZE L7, M4, (O, Afi, SRR, e, i,
B, BAEAL (WHAIEFER) o B KX OFFEEAENL (AT ) o BZREH luciferase 151
I%, luciferase assay kit (Promega) & Wallac 1420 Multilabel counter (PerkinElmer, Waltham,
MA) ZHWHEIE L7z, siRNA E AL, siRNA (12.5 ug = 1.0 nmol, siGENOME SMARTpool
ant ON-TARGETplus, Dharnacon, Chicago, IL) % & &2 50 pL siPORT Amine (Ambion, Austin,
TX) #REICEAL, REAREETTL Y baRlb—va r & {To7, RBIEMRE LT,
non-silence scrambled-control RNA (Dharmacon) % L7z,

1-3 2§28 5 COX-1 »FHL (Western blotting)
Western-blot fi#4T 1%, 2 IHE, & 3 HD HIEIIHE - TiTo 7=,

1-4 ZFEIZEBIT5H COX-1 OFRBL (Gt nufEsT)

TR RN X, BB ES, H3mDHILICHE > TiTo 72, COX-13RE DOWEIX,
5 #200F5 12 TR L DOSFE P/~ A (n=4) & 7 % L[ZiE (Y, IPLab Spectrum (Scanalytics,
Fairfax, VA, USA) % I\ C#EEHOCOX-15EinEmifE & L TR LT,

1-5 fZ2J% PG EDOHIE
FRE PG B, BUE, F1FEOHIEIWK ST, % PG IZHEAZ ELISA kit Z W
THIE LT,

1-6 7 — X fiRhr

T ZIRFE £ FFEERRE TR L, ARZEOREIZE, FREICEY 2 D%,
BEZ MR L, FooO%E 1T Student D t RIEL, NESHOLE T Welch O t lE %
1To7z, AEAETSNE LT,
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2. EBRER

2-1 ZJE~DTZ A I K DNA A DG

WD, FREMHRE~77 A2 K DNA (pDNA) %3 A4 5542 Mat L7z, B-gal @151
AT T AI N Z—% AR, BHEOBEKEEETTL Y brRLb—3 3 %275
72 Fig. 22a TIXE A 24 Wi #6 O F2 & B-gal iEMEZ R L7z, Bk, BIEKFRIIC B-gal 7iF
PEIXHAN L, B 200 Viem @ 2 [B1F 7213 3 [El O BESHNE O ST, F2 G R E AR
T B-gal iEHERN B HHILL Tz, LaL, naked-DNA (0V) DOFZDEANTIE B-gal i D
HIMEEE O S /e ny- 7=, 200 Viem, 0.10~0.15A OFEFE (200 Viem, 2 [a|04H:T, Ik
ERHIL & i U 7.6 BB FRENENT 2 ERE) 2557-0120%, 7¥7F 70—
LOEE B EKPUEE 0.7~08 QALY DI VNENRH -7, £72, 200 Viem LI EDFE
F721X020A DL EOEFR TIX, HOLNREEEELLZ Lz,

WIZ, FIEICET D B-gal HELE X-gal Yl L 0 MRREAICRENT LT-, IEWRE LT
7 A RIEADOHZROFZ TIL B-gal BEIIR O BT, FiEgMF (200 Viem, 0.10~0.15
A 2[F) Tzl 7 hrARlb—3a »r LERZITEWT B-gal BB FRO bl (Fig. 22b),
F7o, BRIZBWT B-gal BEUTFRO LR o720, BEO—H (Fig. 22b) K OF T
J& >— (data not shown) THIANFED Lz, 7T F /A "T o Fuy A ffilass
DF R ORI TE R - EADR B RERC /25 L EZ BTz,

Wiz, 77 A RORNEE TORBNLDEERERALIZ IR T 5 O 025 MBI T 5
DR T D728, luciferase IEME A FRIRIZHRET LTz, —#DNE#R TlX B-gal DXy 7 7T 7
¥ RIEMEREWZ®, luciferase TEMEIT B-gal IHMEDORD U IZFIH &4 5, Luciferase L AR —
Z =B FHBUTENN R EICR G L CTHE L, IEENBILEE %2 & Tefh DOlifizs TITFE
BUIER» b7z - 7= (Fig. 22¢),
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Fig. 22 Electroporation-assisted transfection of an exogenous gene into the normal skin. (a)
Pulse- number- and voltage-dependent expression of B-galactosidase (B-gal) gene in the skin after
intradermal injection of a plasmid cording for f-gal. Whole upper back skin tissues at the injected
site were collected 24 h after the in vivo plasmid electro-transfection and assayed B-gal activity
using chlorophenol red-fB-D-galactopyranoside (CPRG) as the substrate. Optimum activity was
obtained with double set pulses at 200 VV/cm. Values represent the mean £ S.E.M. from 3 mice. (b)
Localization of B-gal expression in the skin tissue after injection of the CMV-B-gal pDNA. Skin
tissues at the injected site were collected 24 h after electroporation, and X-gal staining followed by
histological analysis were performed. When the optimized pulse conditions (double set pulses at
200 V/cm and 0.10-0.15 A) were applied, dotted B-gal expression became evident in the epidermis
and some parts of the hair follicles (arrows). Scale bar = 50 um. (c) Luciferase expression in major
organs after the intradermal injection of pPDNA via electroporation. For the luciferase enzyme assay,
brain, heart, lung, liver, spleen, kidney, the muscle under the injected site, the upper back skin of
the injected site, and the lower back skin of the non-injected site were harvested 24 h after injection

from mice treated SV40-Luc2. Values represent the mean £ S.E.M. from 3 mice.
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2-2 JZJ§~0 COX-1siRNAEAIZ L% / v 7 X7 (Western blotting f##T)

SIRNA (X pDNA XD A XD/ P S, ETBRNICEATLILEDH S 77 A N DNA
EE URTET 25 ATIEHIIE Th 572, siRNA OE AT pDNA DA X 0 HEGIICHE
BLEZLND, T T, BkOT L7 haRL— a3 U FEEHOE~O siRNA EA
I2&L 5 COX-1 /w7 Xy mikalz, COX-1siRNA B AT 4 H HIZBWT, FR§H COX-1
2R FBUTIEFEE & L CH B S (Fig. 23), BHESHRTH D
non-silence scrambled-control RNA DE A TIT BN R b o7z, 703, COX-2 IXIER
R & J OV sINRA A7 G123\ 0T, HITE 72 23 5B L Cuh7= (data not shown) ,

Non-EP SC  COX-1siRNA
1 23 1 2 3 1 2 3
— D W e - — - COX-1
— O P TS g e 6 [0
*
—
0.8 | T .
= 06t
&
i
o 04}
X
O
@)
0.2 |
0.0 ' |

Non-EP SC COX-1
SiRNA

Electroporation (EP)

Fig. 23 siRNA-mediated silencing of COX-1 expression in the skin. COX-1 expression was
suppressed in the skin NC/Nga mice. COX-1-specific sSiRNA was transfected under optimized
conditions of electroporation. Total homogenates were extracted from the skin tissue on day 4 after
the electroporation and subjected to Western blotting. The COX-1/B-actin density ratio was
quantitatively evaluated and represented as the mean + S.E.M. from 3 mice. *P<0.05 when
compared with non-silencing scrambled-control (SC) RNA-transfected skin (Student’s t-test).
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2-3  JZJE~0D COX-1SiRNAEANIZ LD /v 7 Xy (S b Z2r0fsT)

FZf&~0 COX-1 siRNA B AIZ L% COX-1 / v 7 X 7 AT TRIEFARRAL 0 AT
L 7= (Fig. 24a), COX-1SiRNA E A 4 H HIZEBW T, EAENLFEEZ TO COX-1 FHILULIE
R L bl U CH B &7z (Fig. 24b), COX-1 siRNA FEEAERN £ K CIEIEH
JE &R LT, COX-1 BT A bhieh-7- (Fig. 24c),

d
Control (upper back)
COX-1 siRNA targeted part (upper back)
_{?ﬁ—q.‘&‘ g - 4
Y
b X 100 pm? C
60 60
-2 n.s.
E =0 I 50 - . -
S T ES
o *
() -
c 40 40
: |
S 3¢t l 30
[«5)
>
% 20 | 20
8
— -
% 10 10
o
U O 1 ] 0 L |
Control ~ COX-1 Control COX-1
SiRNA SiRNA
Targeted part Non-targeted part

Fig. 24 siRNA-mediated silencing of COX-1 expression in the skin tissue. The localization of
COX-1 expression was immunohistochemically analyzed. (a) Endogenous COX-1 expression in
the epidermal area was obviously silenced in the COX-1 siRNA-targeted part of skin after 4 days of
electroporation. Scale bar = 50 um. (b, c) COX-1 positive area in the epidermis were quantitatively
evaluated and represented as the mean £ S.E.M. from 4 mice. *P<0.05 when compared with

scrambled-control RNA-transfected skin (Student’s t-test).
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2-4 R COX-1 ./ v 7 XN XD RJ8 PG PEE~D
COX-1 siRNA B A2 L 5 J2 ) PG PFEAERE~ DB DWW TR L 72, J2 i PG FEAEREIT,

SIRNA L AAL ~O BRI 10 [ERITE CRMG 21T > 72, FEREakIZ A% PGD, &Y
PGE, & A EICHINS ¥ 7= (Fig. 25a), —J7, BZJE PGl & Of PGFy, & ClImfE &7 L7228
HEAIRO SN, FEARIT 10 pg/mL LA FTHh-7= (data not shown), Non-silence
scrambled-control RNA (SC) #£?D PGD, %, FEIEMAEIZIVNT 24.2+6.6 pg/mL TH Y, 1
PREGRERZIC L0 1295 + 23.7 pg/mL & A& e N 238672735, COX-1 siRNA #ED ek H%
il ClL 70.4 + 7.8 pg/mL TH v, HRELBD VRO iz, —J7, PGE, 1L PGD, & [Alkk7e
B %7 L7272%, SCHEL COX-1 SiRNA BETOMRANEIIC L 5 EABORBICB W TA
HAEITRRO bR hoTz, £, COX-1siRNA FEE AR FIZ B\ CRIBIZ S PG FEAE
REZ Lb#Z L7=23, SC & COX-1siRNA BECTRENTI R bz~ 7= (Fig. 25b),

d SIRNA targeted part (upper back)
i 0 SC
200 . 100 # M COX-1siRNA
80|
g 150 ’g
= S 60f
£ 100 S
o ¢ 40
) LU
S 2 5l
0 0
Non MS Non MS
b Non-targeted part (lower back)
250 ¢ 100 ¢ 0 SC _
i 4 B COX-1siRNA
200 80t
g g
S 150t S 60f
= Z
y' 100} uj' 40
0 5
“ s0f 20}
0 Jj— 0
Non MS Non MS

Fig. 25 siRNA-mediated silencing of PG production in the skin. PGD, and PGE, contents in
the skin tissue homogenate were measured using an enzyme-linked immunosorbent assay (ELISA).
(@) The PGD, and PGE, contents were elevated after mechanical scratching (MS), and the
enhanced PG contents were reduced by COX-1 siRNA transfection at the targeted part of
electroporation. (b) No reductions were detected in non-targeted skin. Values represent the mean +
S.E.M. from 6 mice. #P<0.05, ##P<0.01 when compared with the non-MS control (Non). *P<0.05

when compared with non-silencing scrambled-control RNA transfected (SC) (Student’s t-test).
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3. EH

ABETIE, =7 brRlb—y g EE2HWT, invivo I2381) 5 B~ siRNA A2
£ COX-1 / v 7 B AEOWSL ATV, S LIZETT VEHAWTREE COX-1 / v 7 &
VAN K DG PG ~D A RE L, B PG EEAEIZEIT D COX DG ZME LTz,

WDOIZ, RS DR T B-gal IHMER R HHET H pDNA ZEATH L7 hrRL
—a UM ERREIL, TORESMETOZ L7 FaR L —3 9 T COX-1siRNA A %
1To7. BifE~D COX-1 SIRNA B A ZFT > 7= H, FRET COX-1 & > /37 BEHUTIEH %
JE & P U CEEICSE S, SRR L RMETIC K 0 SIRNA A DOFEREALIT L O
MR CTd D Z E R DN o7, 2D ORERIZ, BF~D COX-1siRNA EAIZ K
DRENDO COX-1% /) v X7 L2 & &7 5, RNAIL, EHIRFRIICESR 75
HAMEIT D HIETH Y, xR ERRBOBRE & LTS Tng 918 1
F, invivo TD siRNA DIEFMLEE FENENZHHE SN TEBY, TOFEL LTI R
v — 1HU5#) (stable nucleic acid lipid particles ; SNALP) 67, ki 198 5y F o L2
FR arz2za— " Fux I Lhikge s B, Traag—s 0 ),
774 <—siRNA x4 5 M0 5 7%, —F, =17 haRl—3 g o bkRIC siRNA
EFBATAHOIELEFETHS Y, I4E, invivo= L2 haBL— a3 LEE AN, R
AT SIRNA %~ 7 ZBAEYE TR0 VOB L= BIvis ST b, LinL, RS
~DSIRNAEANIZLD ) v 7 B AZOWTUIHE R 720, AR, =L 7 bRl —v g
Y EHAWTEREEA~O SIRNAEAIZL D /v 7 X7 380 TORIIHI L 7r o7z,

ZDOCOX-1 /w7 X TR, K& COX-1 /) v 7 X0 Al L D& PG ~D
WAL EIL, JE PG EEALICKIT D COX DG A MET L7~ HEMADRERE 10 B X
LR PG BEEARZJIE LT-FER, COX-1 / v 7 X0 B0 PGD, ST IREE & bl LA
BT LTz, PGE, BT IRBE R VIREZ R LA, BAEETRD NI o7z, —
75, PGl KON PGF,, & TIIBEMAITRAIC KX 56 B e FEAHINIRR D H A7) > 72, NC/Nga
~ 7 AEEIE, BALB/C ~ U A K0 D7y AR RERE[E40C TEWL A% EH-3°% (data not
shown), £72, =L 7 haRL—Ta NI LVENTIEH BB N 7TIEEELZZIT T
WD T2 SOBERRAORERAE 10 [EDRIPE 2 3R L7228, S5V HIBE D 7= 80 7t 4 PNIKPERE A B v 72
PGl KON PGFy [T A B RIENFRD b iinoto b B2 D, U EOERENS, FE~DHIEK
(2L EFT COX-1TEMEAE I L CREEAE SN D PGIL,PGD, N ERTH D Z NSz,
72, COX-1 / v 77U b~ A& MW PG FEAEDIKRFHI BT, PGD, FEAE D H73
AR 2 XD AFIE T2 2 L 2R LTS Y, I, %3 Emof R & fiT
EZDE, RIS O R RE T, PGD, X COX-1 &/ L CEA SN, PGE, PGl, X
PGFy, /L COX-1 KT COX-2 fufiLx b L THEAIIND Z E BB b L e oz, A RIET72I1C
ST L7= R~ siRNA S AIZ L D COX-1 / v 7 X ikiE, FEPG & COX DS %
fRAT D7D FiEE LT, SBIEAIND Z 2 WL,
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/INFE

FEPRADRRRE 7 L 2 VY, BN U THEIEIZ 81T 2 SR RORe e 2 e L2 2R, LU
DR & 372,

1. RGO AOTERE L, BeRk a5 bl LR PG BEAE AR L, #5112 PGD, & 1! PGE,
FEANHETH T,

2. AT oA FEFIRIESR (NSAID) @A, RJENY TEEYBIESE-, ZOKE
N THEMERIEIL PGDy ) PGE, Bl L Wik L7-, F£7-, PGD,!% DP, Z &K%
ML, PGEy L EPs e ONEP, ZRAKZ N LGN THEEIERZ R LT,

3. AT A FRARIEIBAILEG SV THEEZBIESE, NSAID & AT uA KOG
WA CI G N THEZ B SE 72, ZDOREAY 7THEEE VL PGD, M N L-1
ML veE L,

4, FIRAY COX-1 [HEHKIIFE Y THEE 2B S 720, BN COX-2 PHLESTII
BRI oT=, F12, COX-1 LV FEAEIND PGD, NEZREN Y TIEEIZES L, COX-2
WL VEASNS PG (PGE, XTPGly) 23RJERIEICEE LT\,

5, =L haRl—ar 20N ZE~DSRNAEAICLHCOX-1/ v 7 BT <D
ZDOVEFUZHID TR LTz, 2D~ 2% F WS LT2FE, B8 PGD, FEA: 1% COX-1
J oy 7B AL DI ST,

LbEDZ & X0, HaREIC X 2 RE Y 7THEOBEEIZBWT, PGD,, PGE, &N
IL-1B AR E N THEEER 27T 2 E R SN E o7, BT, R COX-1 kv pEAEE
N5 PGD, 7 DPy ZRE AN LGN 7EEICHRSEE L TWA Z L aR LT,
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e

6, FRCRBIIENOAMEREE AIHKERE) LERAOIFEMGRE (AL ZEKERER)
EDOBOER AN THEGETH D, N U THEEICE L TR b BEEAREE 2 R- LT D00
REORNBINETHHEBTHY, RETTT A NOEIECHIILTH D A B
Rl TN e R 2 G AT 5, BN TEEIND &, MAEYS OYR
ToW IR T BB S IENITEBA LT < 20 Y, SR BI5 5 e i i e
L TCORIER LD ERL SN, BLAEEORRICRLEZB2x6NTWDS, £z, AEED
KO RFFHEBE DR TS L 0 R L, WO OEIR D O 2R DR B DR A%
Fl& L 29, MEIC L DS U 7HEEIR T AR T4 U 5 & AERLEIES, £ZFDZE
RO L0 A4 U 2 ZmivE iz BOE O B RS T, MRMROFERBEMET L, EiE
UL 20, BEBATENC LV KGR BRI 25 T, 7 e — RS RI,
FEFE 2 MBIER I T L B A A 0 KT B ORIETH Y, FE/NY 7 REE L i SOs
WS T2REBTH D, BENBEITEIZ -0 L CEEEEETIZ L2k, &5
FREEDSHEIN LR\ EAE S BRI D A5 R, RIERIGDNHHET 2 itch-scratch cycle & RTINS
BENIEIE L, HROBBLZETSES D, ThbEBICH L, REZIHIT 57200
T INHIFIC AT v A RANVHFIOEBAT & AR & LIZIRIEPTOITWD D, FEEANY T
TR U TIIRIRA e EDOR X2 7 T IREARMZRIBR TH D, ARMED @ RESIIHAE
FTIEEA LR, ABGEE, KENY TEEOIREERAIMNZ B E LT, FIOICKEN
U7 EELZEEMMCELETVEMNLL, TORE N THREOIEE OB Y LA
72,

<EIH> EBROKRBANY THEET V~UAOVER

7 bR 5 ORRREATENC L BN T A, U A Y — T T I & DR
BCEEMZ, ~ T ZAORENY THEES T VAERL, KB 7 IEEERR &
LCOREEMNE, fEROKENY THIEET L L RF Lz, 7 b E—PR kB
133 LVMBIEIC L DRI TEN A ELE R & 72 0 R N ) TRl A 5] & #2373, NC/Nga
~ 7 2D %N % O LIRS L 2 BRI 2 M 2 5 &, BeRg/N U 7 B i S5
U0 HRRRRRG1E, FRIEERRAERIC TEWL 2 E5 S4, S 0 RN Y 7R AR L
7o E1, FHEFRBIERIC IO THREORAEE T L, REEORE, FE, MR L O
JIEVERIIDIENR & o TR L %R B, = OB AEAERIL, NC/Nga ~
A DFEEGE LT 5 b DO Thotm, o T, HHAREMITT N e — i Sk BE DR
T X B RATENC R DY, 7 b E— RSB OGN THEL2 BER ST b0k
EZ DN, BEANY THEEIRRE A T T VR TTER T 5 &, HREORRIC X D TEWL @k
SIS & i LT < B N TRE A RETE, SHICHBEANY TR OB
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EHIFNZ B W T O HE AL TR W 2 Uiz, RRRE OGN 7 iEZ e L7 —
TANY v B TRE LR LT, ORI RS N Y TRk OB 2 IR
Ehoto, WEROEE Y 7TIEEET WITEE N TEEN W20, SEREEA O K S
U 7RI D025 WA 1T 5 2 EBREETH o 7208, BT T VXA 2R
JE /S U TR R ONR IR RS S U T R RE S RERE T A 7w, SR O B 72 M 23 ik 5
boLEZOLN, I THEROT Y VR OREHAIO glycerol OVEM % BLIEALE & L
BT L 72 R, MR 1T K 0 RV, SR OMRAFTMCTE o, 1o T, B
kT 7 RO FEAICE ) OFIVIERIOFM HITZ HET NV TH D LB 2 bz,
LLEDORER IV, AR Z R ] CRIMEIC R E N Y T HE A ER T X, FkDk
JESY TR TV K0 RIS Y TRERIREA R T S 720, BE N Y THEE S O
FRELTEIVHARARET LV THDL EEZEZ DI,

<EOH> KRB/ THREOEEICET 205

1B T, BRI T R WS N Y TRk & 2 OEEIZBIT 5 PG DEEI A
BT Lo R ~OMEaOREatIL, RRikmiEic el U C RS PG FEA 2355 L, #5IC PGD,
K ONPGE, FEAEMNIRE ThoTo, FEAT oA FHUEHIRIES (NSAID) B4l L 2 NIKIME PG
PEAERREZITV, KREANY TIEEERZRE LR, BN TIEEOBIENBIE S
Too DED, KGN THIERCEA S5 E PG IZRE N TIEMEREICR S LT
D EDRIE S LT, Z ONKINEPG FEAFREIC X 2 BN U TIEEEAEIX PGD, & UNPGE,
BAICLVSGEL, 5T PGD, I DPy A% I L, PGEyIE EPy LN EPy 2R Z I L
g TIEEERZRT ZERHLNE o7, DLEORER I, BRI L 25
JE Y THHEOBEIZRSW T, B L VS S PGD, KON PGE, 132 JE /N THEM %
et 4 5 AR EIZFF O Z EZAL T Lz, RS, RLMFHEIND PGD, ITHEE:
MHIZH I K > CREDREBATEIZMZ, S OICRIEIC X > CTHRELZ T LGN 70
BEICFESTHZEEZHLMMNI LT,

F2ETIX, YA MOA VEAMGIWERZREOAT v A RRHIERE Y, gAY
TR L EDERICBIT DA DI A L OEEIERE LT, BRI K D&Y T
I L, AT A ROBMITEEG N TEELZEBESE, X512 NSAID L A7 1A
R OPF AR IR G U 7 2 B b S8 7, B A0 EIC B\ T NSAID & &
T A FOOFREA T, 8E5, REEREE EORERIEROELNEHETHY,
BRICERIT522ICHEEL Tz, 20 NSAID & 2T v A ROGHHASBAMIC L 557G )T
ALY PGDy KON IL-1B BAIC L D & LT, AL Zm) T2V C, NSAID
EAT A ROPFRSBA T, £ZIL-1B XV IL-1IRI ORBUIBE 2D LTz, &S
N TREEEAIE, BRICBWTIL-IB KOV IL-IRI 23 L W ieied & B 2 bivlz, L
FEORER IO, HBAORIIC X 2 BN Y TREOEE I N T, PGD M X RAENES A
KB AV IL-1B b ERENY TEE 2R T 2 EFNRE 2RO L2 LI LT,
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93 B TIE, BEANY THERE L REORNREME PG EAICIIT D COX-1 T COX-2 DB
Gt Ulc, 3R COX-1 PRSI SRR 1 & 2 2§ /N U THEH 2 AL S 7228,
IR COX-2 PHFH TITFEN 2o 1o, — 7, IR H 72 & D BJE RAE LS I 5t
L, COX-2 PHAEHITIHINEN 27~ L7225, COX-1 BB TITEN 2 h o 1=, HERADTRRE
24 P2 DR PG PFEAEIZT L, COX-1 BAFHKITATD PG EEAZHIHI L, =612 PGD;
BICOWTITIEF G X 0 IRfEZ R Lz, 2 F V) COX-1 FLESKD R E /N U 7TIEMEEIEEH
1%, COX-1FHFEIZX D PGD, PEAMBINIRIKNTH L Z Lingh< RSz, —J7, COX-2
PHLAESEIL PG FEARIT KT 2 58N Do 1o, BEPHEIE T VICB VT, COX-2 EMEIC
LV BEASE DG PG BT TLRWA, +oRIERGEEEI 00t Lt/
W, E 7, MR EEREIC LY, COX-1LITRBET VAN AR L, BT
BIIC L VBB SN D COX-2 [FF AP ERICHRBLL Tz, LLEDORER L0, HEMADRRL
\C L DRENY THHEIZRW T, F COX-1 L W EA S5 PGD, A& N U 7IEEIZRE
HL, BERPFICHFE LT COX-2 LVEAIND PG (PGE, XU PGly) IXRIEICEEE- LT
WAHZ EBHBMNERST,

FATETE, =7 haRb—a 352 AW, invivo (231 5 FE~O siRNA # A
W2 D COX-1 /v 7 X7 AEDOMENLZATVY, S HIZZOET V&= A WEE COX-1 /v 7
AL DG PG ~DEBEEMETH I LTk, &3 EITH X RN PG EEAICKT
% COX DEE-OfiEIH % B4 L7, COX-1siRNAZEAIZ LV, & COX-1 ¥ > /37 35
IXIEH RRG & bl U CR RIS S 4L, S it 2T L 0 siRNA B A DRI AL
IFREOMERHMIIE TH - 72, LLEDFERNS, FE~?D COX-1siRNA HEAIZ X Y KEZAND
COX-1W )/ w7 BTy SN EPRBEIH, =7 bR —ya 20T RE~D
SIRNA A2 LD COX-1 /w7 Z o~y ADOERIZHS TR LTz, RIET VO E
PG PE/E R AWE LTfER, & PGD BEOAA B LT\, ZO/RENS, KIE~
DOHFIZ X0 L COX-LIHMZ N L THEAIND PG 1L, PGD, RERTH D Z LAHR<
R X3, PGD, 1L COX-1 &4 L CEA S, PGE,, PGly & TN PGFy, X COX-1 & T COX-2
iz b L CEAEIND Z EDRH LN E ST,

LLE, ARFFEICEBNT, RENY THEBED A T = X AMEi L ORRGS ) 7IEE SR OB %
WCHNRET N~ 7 ADOERICR ) Uiz, £z, HEMOORERLIC X 2 RN T iE0BE
IZFBUWT, PGD,, PGE, N IL-1B MEE N TIEEIER Z "3 Z L 2H b0 E L, FiC
22 COX-1 KV FEA S5 PGD, 23 DPy 2 BIRZ I LIZJE AN Y TEEIZR G LT D
ZLER LI, PGD, ORFEMEIER ML TE XD &, IR IR & v pEA
N7z PGDy 1L, MO RREEFEIN 7 & U CREORMELMZ, S OICRMRIC L EE
BTG T OBEICHEGT 57 4 — RNy Z I OFEN R S - (Fig. 26a),
LUl s, 7 hE—MREREBEE TIEZ O PGDLIZ LD 7 4 — KXy 7 BERE A RE L
TWHAMEMER B 2 b, FHIE, FL1ETRLEL I, EFO~ T ATEHERKIZX
0 K2 PG PEAENTHE I N D DS, FERER % 5E L 72 NC/INga~ 7 A TlL 4 i PG @ 1T PGD,

61
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TEBHLMNERSTNG T g 7 F M SR EBE RS TIE, PGE, 2MER A
DR E D H 2\ 890, PGD, ITMIHIRA LT ThH 5 2 &3l ST % 70, [k
DIRIEREF G- T A RN B 2 b, Alh, 7 M —MEEREBF G TIL, AR
Z R UG 24573, FZ COX-1 KT hPGDS JHL DK F 3R A CTRE PGD, FEA N E
IR, o> T, PGDL I X DHEFEMH & B G A THEEMMEHE T, Bl ofaka sl &
L Z 9 R, R ARE SO AN - B itch-scratch cycle 23 FE 8195 AIREMEN B 2 5 7= (Fig.
26b), B AVERLERECRIfE /e & DB R BFE AL O BEANY THRFIZBWNTS, 7 hE
—MERZERFEIERD PGDy 12857 «— K3y VI OIHENEE X TV D A[REMENRE 2 b
D12, SHOBMFHC LD A B =X LRICHIFE LIz,

a. E¥EE b. 7 hE—HEZEREE

BREE
S8

L A A - 5 A

Fig. 26 EFRBEROT b —HEERREICBT 5 PGD, DAEEIEM OIFH

(a) IEF PG TIE, BIATENC X > TH B COX-1 KU hPGDS %41 L CRE/E Sz PGD, 2%, H&RFEMNHIIC
X2 BEORBEATE # M %, MEEZTEREN) T HEETL 74— K3y 7L LTERT %, ()
7 b E—PER SR R TIE, B COX-1 L TNhPGDS (R FICHE R 3% PGD, FEAE R D RF 2 L v, B2 PGD;
BB OBEAERMET T2, ZOMRKR, BEOREATEIN A S R FR IR CBHELICE D,

7 hE— MR ERDOIBEICIL, REFNC LD A TR0, RIERIEDOHLE I &
L7z AT aA RAHARCRZEINHIAIC2ESNS 7 e hE >y 7 (FK-506) fREHW B
5o AT A RARFRCT 0 MYy ZEUEIL, RS ORIEZ TN R, IR

62



ITENCHT L CHRIRZTRT I ERHEINTWHDEN, AT aA RAHANZILEE O ZEE,
KL, B LR N % B EORFENERAH Y ), 7o b ey 7 B IEA Ol
TR, FERIEIED Y R 7 BIIRREYHE /2 E ORWER SRS SN G B, £, G~ Y 7
EEICRLTIE, A7 rA FAHANIE L, F2EmTORLEXIICKRENY TERLE
EE - ITEL S, Tu Y ZREIEREZ RS20, 0, RIS B I
histamine #] (F17 L L —#l) MK STV DR, ERICITZORRITIFL %) 5
# @ Quality of Life D[] EIZHE D < FELAEF HIL TV, ZTHETT M E— M ER A
FH O IgE B B 0 Th2 Milan % < FET % 02 L s, BEROFME Th2
IS TR LT VAR —RICBRE E B2 b T& 7, L, Tk ‘W
DR LT DEZHNEBLSOHY Y, 7 hE—MHRERTOT LLX—KIRIT, Bk
TN XD REEN Y TRREELZI SR LR, RBRSCT LAY —KSeELT 565
ZbD, FEEE, NCINga ~ U ADKRERFIEIT, BHATENCBRE LRGN Y 7T HE»E
U, DI 7RI BEE LR ERIAE & O Th2 (G (I IgE & OV IgGy &) 23
ELDHZEHERLTND D 5o T, B & R Y 7 IERIER 2+ b4 b8 % PGD,
%, 7 ME—MEREERIIE LD CEROEFEEMREGME THY, ZD PGDy IZ L DHEMED
TEE HEHERAAE NMEFE L T D B2 b N5 T b E—MERER O KR E & Qe
(itch-scratch cycle) DIREIZIX, PGD, & L < 1% DPy A IARMEEN A AR FET 5 =
ERER O ANRIBRIE L 72 D AlRetE 23R T 5,
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HLOTHY, HEIFHEL ET,
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~OBFVEIZHBI L, DP, ZZ AR K Y PPARy ~DOEH Tk & 1ZRHE LA o7, £/,
sulprostone (EP; S22 A/EENEE) % (8 ONO-4819 (EP, SZZAAAVEENIK) 13BNV TIEMELE
M%7~ L, 17-phenyl-trinor-PGE, (EP; S5 (A1EEIEE) K OF butaprost (EP, 52 ¥ A/EENS) 1%
R ERE IR0 Tz, LLEDZ LD, PGD, 1L DPy Z &K Z L, PGE; % EP3 2 (N EP,
ZREEIN LU TRENY TIEEERZ R T RGN o7,
2-2 RNV TEBEECRBITIZYA A 0RRE

RIEMEY A S A > -1 QN TNFa 1%, ~ U ZZ{AY TEEZRET 2 2 L
ENTWD, T T, BRI G NY THEEET VICBWT, KB THEE 20
BEIZB T4 M A v O&REIZRF LTz, A7 A RRPIRIESK dexamethasone AT
L&Y THEE 2B IE S, & 512 dexamethasone & indomethacin O H AR 13 &
U TR 2 A S ¥ 72, 2 @ indomethacin & U8 dexamethasone ff FHALE (Z & 2§ N U T
I LIC % L, PGD,, PGE,, IL-la, IL-1p KO} TNFa A6 O%hEIX, PGD, & O IL-1B
BARIZ L VB L, PGE, AN X BIR 2R L7228, TL-la &Y TNFo BAR I3 2h 52 /R &
oz, SRR L IIMATIC BV T, IER B ORE CTIX IL-1f KOV IL-1 ZHFIR D%
WABIE 7273, indomethacin & OF dexamethasone ff FXLE O & Tik, FRAKREL T
BORBGEZITHD LW, bz &0nn, RIEMY A M A 2 IL-1p b EZF Y
TEBEHZRTZENRHLNE T2,
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2-3 RENY TIERIZKIT S COX DS

PG 1%, cyclooxygenase (COX) ([ZX o THEAINDA, COX TR LB FITHK
3% COX-1 T} COX-2 @ 2 F& isoform WF{ET 5, £ 2T, KENY TEEEREON
KIPE PG FEAIZFIT % COX-1 K TN COX-2 DRI 5-A st L7z, 3Ry COX-1 PHFEFE SC-560
TG R Y THEME 2B AE S T2AY, GBI COX-2 PASESK NS-398 TITHEN -T2,
SC-560 T AITRAKIZ X 2 Bl PG FEAZ A EICHIHIL, S HIZ PGD, EIZ DUV TIEIER
FiJE X0 IRMEZ 7R U722y, NS-398 TIXHRE PG FEAEICKBWCHR EBLR 2o T2, — 0,
B ARRA 1 0 B S 2 VM M OV AR 1%, NS-398 12 & v #iifil & 4172743, SC-560
TR E RS R oTc, TORIERINT, FHEI T2 COX-2 1T XV EA S L2 PGE, &
OPGLIZED LD EEZEZ LN, YL EDZ LD, COX-1 LV EAZID PGD, B ZE /N
U TEEICBE S L, COX-2 12X WEEAZND PG (PGE, XN PGl,) DS EZERIEIZEES LT
WAHZ EBHLMNERST,
2-4 FZJE~OD siRNAEAIZ LD COX-1 ./ v 7 XU IEDORESL

Tl 7 bRl —y g U EEZHWT, invivo (I28B1F 5 2B~ siRNA 3 A2 L % COX-1
)y BT AEDESL ATV, [FE TV ORFE A FEEFRYITMRT L 72, COX-1siRNA EA
XV, BJEF COX-1 % /R0 BBULIEH K & i U CHRICHH S, sk
BIFRATIC X 0 SIRNA A DOFERSEAT 133 ORERIACh 5 7=, LLEDOFEEMN S, KB~
? COX-1 siRNAEAIZ LV ERHFEND COX-1 1N/ v B SN2 LR Eni-, [
BT VORE PG FEAREZNE LI-FER, K PGD, O LA EIHA LT\ e, Z DRk
RD, FE~ORPIIZ LY R COX-1LIEMEIT L THEA SN D PG I, PGD, BNERT
bDHZ EPRTEEN, PGD, 1L COX-1 #4r L CHEA S, PGE,, PGl, KT PGFy, I3
COX-1 KON COX-2 iz b M L CHEAEIND Z ENHLMNE RS T,

3. #¥E

~ U ARE AR T 5 2 LIC R0, KEANY TEED A 1 = X LER RO EA
U T EEEDOBBICEDNRET N~ U ZAOIERICHE) LTz, £z, BEMAERRLIC X 5 B8
N THEOERIZIB T, PGD,, PGE, KN IL-1B BN Y THEEIER AR 2 & 73
BB E L, FRICEKZ COX-1 LV EASILD PGD, 2 DPy R A I LRGN U THERIC
B BIE L CWA Z & AR Lis, IEH G T X v ek Sz PGD, 1%, MifiltEo
RPEREIR & U CREOMEEZMZ, SOICRIEIZ LV BELZ T KB 7 OEHE
WZHH5T 57 40— KRy VO FEE R Lic, — K, 7 FE—MEREREETIE, &
JZ COX-1 & UF hPGDS #BLDAK N IZ L ¥ B PGD, FEAE TR E S L7228, PGDLIZ K D
PRI & RGN THEENERE T, B0 A 5 & 23R, BRIERIESUGD Y
H9°% itch-scratch cycle 235 8L 5 AIREMENN B 2 BV, 165 T, 2D PGDLIZ L DD
TEH MEHERFRIE S IRE L QD B2 DD T b E— R SR OIRFIZIE, PGD, & L < I
DPy S BRNEEN I 2 MRS ST 5 2 & DN b AR RIRIE L 2 D etk 2 HoR T 5,
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