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Frim

7 RE—EEERE, HE - BEERVIET, TOEOHDIEBETRELTARA
THY, BEDEZ T F—FR (RELHE, 7LAX¥—Eak - BRE, 7 he—
YR RER 2 EDORIEE - BERRH D5, E/iX gE PR 2 EA LT 0WER) 28/0)
EEBINTVD [1]. BNERCLBRBRLERHOET, B LL4ROME
2EDL, BEERS SVEHSKERICEEE &L, BEOEEOE (Quality of Life:
QOL) BFH LETFT2HERTHS.

7 b E—tEREROEREEL, AR TIEEEIZBNT 1520% [2], A THFEAEIZ L
STERBRDIN 0% EHEINTWS [3]. BHAETIE, TRk 12E0 5K 17 EEICHT
THERESHLIL2EOT U —EREREHREREORE RIS, 4 HADD 6 B T 12%51
%®, 20~30 AT %RTEDOHETROLND Z ERHLNT ol (7 FE—HEER
TRRITA FZA 2 2008). EABBYEOEEBEREICLD L, Ek 8 £ 5T 26
ETT b E—EEEROHFHRBFE M 2 Bicd 5.

T MR ERORRIL, © BB THEREE, @ fF- 7 VAR, @
HOIDDERPEHEIBAE - THETTELBZHNTNS [4]. 32DEFRIZOWTIL,
LTO@EY THD O 7T MEBROEETCIIAEMES I FOBT, 7457
YORY, HEASTF FORRBTRERECTEY, AU THEEDET, AoRkEE
DIET, FEHOBEQKT, EREMER EOBEREXRRBOLND. @ 7 MK
ROBMEMIT I Interleukin (IL)-4CIL-572 & DA b A L EEAT H2B A~/ -T
(Th2) MREABA REHEISEICL 0 IgEEARCHEBRBESFE SN, BHEHITR
Interferon (IFN) y72 & % BEA=T 5 184~ /L28—T (Thl) MIBEASHEML, HEOERICE ST
LT EBRMBNTND. FHE, IL-17IL-22% FEAT 5178~V 3—T (Th17) Hila<e22
AL S—T (Th22) #lfd, & 5IIHESEKRER/Z2VERY /38K (innate lymphoid
cell: ILC) DY T7Ey h@ 5B, IL-SRIL-135EET H2BILC (ILC2) b E/7 E—i
BB R OFEBIHRLEDEICEE LT B Z L BALNIZR-TETEY [5-9], ¥
BIZHEERGRERSBEC TS, @ FEAIL, 7 b —UEMROEROERICSEN
BIEEEERERDIDOTHB. FELADBHICZORNY, FANSLRDRENY T
DR TRRIEDEE 5| EE Z 4 L v o fzltch-seratch cycle & FEER B EMRERIZHES.
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Itch-scratch cycle

RAE

PRAEDBMEAL

T MRS RITIBRER (S Y 7R R RIS B 1% TEREE
HRZRENEEGTHZRTEBTH LB ONTEY, RIRIRETHD N, BEO—
it e LT, R - BEKFORE, A7 7B I UEMRIEN ST L. £
FEIZK L TEICHAVWONDIEREIL, A7 A FAHEBLPY 70l LR (Irv=a
— U UHHER) BB THY, —EDEFBEIEIFON TS, LL, A7 rA MK
ik, B ILR, WRL, S, RWMERCZER EORIMERIER S, BEORAT R
A FRBCEDT FET U ADET EVWSRIERSH S, —FF, # 7 0 ) b REEFITIL,
BERRCTRSEE \CE T E 2w, BPOBSICRBARH D72, 2T A FAFREIZITRWY
R EORIREH D [1]. £, FEACKH L THE AZ I VEBLOHT LXF—3E00#H
MAENdD, EOBEFHRITFHL, 2y ba—ATERVWEENRELENZ 005 [10-12],
T b BB R DR R Th D LTV 2. R 20 RS, SEIIHISET
BBy AR ONRD, BAFRR T a7 2h 036G b e WEAEBE 2 MBI
WIS Rofc, BIE, 7 PR 2 REB L L TAEDFHRFIORRE LIEA TE
D, SHIDITIEROBRIBIIMZ 2L B2 005, Lo, AWPHiHL, BnnE
FEEDOEWVERRERICROND Z L, BRENESEICRDIZ R ERTFRIND. UL
DZEND, 7 ME—MEMRIGRE S LT, BIERAR DL, AR MED &K
FlOBEPLEEN S,

T A RiX, KB (Cannabis sativa) D EKZTHD A9-7 hF & FuhF v
/ —/V (tetrahydrocannabinol: THC) % H.lx&$ 5 —HEDILAEWORRTH . EENIZIE
AT A RPEETH, 18I T8/ A B4R (cannabinoid type 1 receptor: CB,
ZRE) EURA I A FZAEE (cannabinoid type 2 receptor: CB, %K) D Eiz 2
M OZRENFET D, ARNTEESNAIFERRNRES VT E/ A FELT, 7T
& I K (arachidonoylethanolamide: AEA) [13] & 2-7 X R/ A A Z U o — )L



(2-arachidonoylglycerol: 2-AG) [14] BTFIEL, W hHIRIED U o f5E El‘é-"ibe)T?
X RUVEBNrLARRIN, BEAT 4o —F—b LTHEIETS. WEHL /A F,
ZE (CBy, CBy), RN L F B/ f FOARBERB KOG AEEE /B E (REMD o+
B A RURT L), WREROEERE L OB 2 RARBEORBCEb- NS, KR
FESHLRMEE LT, B, B, AR, MERSICHNLATEY, i /4
FZREPFIEEN L RD 2 ENTRBINRD., IT ¥/ 4 REEKROREEE LT, CB
RAMBIT I PIRARRICE L-OVICREL L, RBIR, EER JORRRERRE R X oSk
BEREH LTWD LEZLN TS [15]. —F, CB ZRMEITEICRMMER LN RE
FOESRE L UCHBIC SR L, BiEE~0B5 3 R EEZ2 bR TV [16]. CB;
TEEZ, v PEMICBWTREMERER, <X Milg, v 2/ ey VBLUYTF
A MERER LTS Z L0, REORE, EAELCRAOMSICEE LTS
EARME RN D [16]. R, BT T W T CB, XA SEBIZEN RE L T3 [17-
21], HL5WEE MIEWT CBy, ZEKIEMIETH DS HR2I0 P RF I AL ERS
NOESZIHT S [22] 72 Y, CB, B MEEIENSLIERCEL M5 Z L 2RET
LHREVHINTEY, CB,ZARBROMERIEDL, CB ZEMKIEET D PEEORIE
A (rfEsER, SEHER, IR E) ORERDRWT PR RIGREL D
LEBHFTED.

AR TR, EHFESNEICLVARENTE CB, ZREBRMWIEEE TH D $-777469
(1-[[6-Ethyl-1-(4-flunorobenzyl)-5-methyl-2-0x0-1,2-dihydropyridine-3-carbonyl]amino]-cyclohex
anecarboxylic acid) [23] @7 FE—HEERIGEILE L COTREMEZ BRI Uiz, HRGEH
EOARDIZHITIL, TORBOFHEE LSRR LAETHETF VELEELLRS. £ T,
F1ETHE, NCINga vV ARAWEF =REFREBRTTVOT M —MiExeT
e LTOFREC 2T LA, RWTHE 2 B, S-777469 OHEELHRIZOV
T, BIETIE, 8-777469 OHLE S FEHRICOVWTIR L.
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AEA arachidonoylethanolamide
2-AG 2-arachidonoylglycerol

APTES (3-aminopropyl) triethoxysilane
CB; cannabinoid type 1

CB, cannabinoid type 2

CGRP calcitonin gene-related peptide
Df Dermatophagoides farirnae
DFS direct fast scarlet

DMSO dimethyl sulfoxide

DNFB 1-fluoro-2,4-dinitrobenzene
DRG dorsal root ganglion

ELISA enzyme-linked immunosorbent assay
GST glutathione S-transferase

HE hematoxylin-eosin

HPLC high performance liquid chromatography
5-HT 5-hydroxytryptamine

IgE [Immunoglobulin E

IFN-y interferon-y

IL interleukin

ILC innate lymphoid cell
LC-MS/MS liquid chromatography-tandem mass spectrometry
MBP maltose binding protein

MC methylcellulose

MRM multiple reaction menitoring
NK1 neurokinin 1

PCA passive cutaneous anaphylaxis
PFA paraformaldehyde

PGPS.5 protein gene product 9.5

PBS phosphate buffered saline

QOL Quality of Life

SDS sodium dodecyl sulfate: SDS
SPF specific pathogen free



B
Thl

Th2
Th17
Th22
Z9-THC
TPA
TSLP

toluidin blue

T helper 1

T helper 2

T helper 17

T helper 22
delta-9-tetrahydrocannabinol
12-O-tetradecanoylphorbol-13-acetate

thymie stromal lymphopoietin
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B1#E NC/Ngavw YV AZRWEY —HEHBHEEELKETNDOT & —HE g
RIGTRIFHT 317 57 Ak

1. #&
T MR ERAREORIM A BIET LT, B RmETTARERTS L3k
BICHETHS. NC/Nga~ 7 AL, $# (specific pathogen free: SPF) IREL F Tl M %&
ERAE LIRS, EH (conventional) MIBETFT TOMB I IV EFEREBRBIET 5.
NC/Nga ¥ 7 A DR E#R L, WTE), b eE BEO LA B L UYEEH O EMEHRSEN
By, Z<DORATT "e—HEBREEE OBELMESHREEZA TS [24, 25].
NC/Nga = U ADERBIEETT N0, NTT UBHET VL, 7 b —PER 2 OFE#
B REOESFMET L & LTRAEA TV, L, AT - mEc
#4% F = (Myocoptes musculinus < Myobia musculi) 12 & > THR I 26,27, ®BHFIX
NTT Lo THERENDI L VS TBEERORTE FEBAR-oTW5S., L CHEF
HRFGRX ST, CAETIZZONC/Nga vV 2REANWT, b b7 b —MEREZ%
DEERFERFRD 1 2 THIF =D 11, =)t 3 vk ¥= (Dermatophagoides farirnae:
Df) OHREMEYEZTEFIC L TGRVIBELBMRT D Lick D, SPFRET, 3#E &S
HHEATT PR RROBMEIL LR ERERET A ET VRS L [28]. &
BT AT, BEREITR, FEMERPHENES L ORE2NBENE hOT b YR
REFLRLTHDZE, 7 PE—MEBRBRREL LTHWLATNE AT oA K
ARFBIVH 70 ) ARBRBEOEDBRDOND Z L 2REFRLTWVS [28]. LAL,
BEFNEAERT DIZH D, NC/Nga =7 ARSI ORI EFHOTCRENIER LT
oo, AR TIXICR, CSTBLG BLTBALB v U AR AWT, ¥ =HfRHKEL S
ATDT L&Y, NC/Nga = U AR, BRERELEET S Z EARFRENE > MR L
7 P E—MEREERIZBNT, ERATEELZERERD 1 2 TH Y, WD BT
B EEROFBIERE, IBITELRPET & Vo - EBR (Itch-scratch cycle) B4ETT
WAHZERMBRTVD, T TKIZ, NC/Nga~ 7 RAEZHWEF =HESREHEEL
ETNORFRE L BETHOBGREER. £, KERBE~DOREITHOME %
REDI, BIFICERTHEZBE L. 0T, REFATIHIRESERELEDTH 2
B EEERPERSND I EDD [28], v U ZAOBEOMEEIE L CTRETEOR
BeHETDHILICLY, BIEE LI RBRORTE~DORBTE OB S £ 3872

il



2. EBRMEIBLUEE

2.1. FEREW

NC/Nga, ICR, C57BL/6 33 K TF BALB/c = & (HEtE, AR 11-15 88 1ZARF
—JA - UR—LDEEA LR, B, =R 20-26°C, WS : 30-70%, FRBARERT : BARE
2% 12 FEH (FBET ; 6:00-18:00), 5 : 10 ML EMAFIZERE LB TEN THT L.
BEEfAES LOPOKITBRBERS E. P ERGEIL HYRIPERBECERER
RXOBFEEZITCERINE.

22. ¥ =HURKE

2 a Uk X =B (Dermatophagoides farinae body: Dfb) BiEII v A4 R & L b ks
Enf- OHHE1gbhll, ¥ 781364 mg, F=FEET LS Der fl: 234 pg
BLU Derf2: 7 ug #2T0).

2.3. HEERHBHRE

FHRME (Day 0) K~V AOYPUEFFEZ YL THY, BRES Y —LEHAWVTEYL
EETEIZEY RO, B2 8B L OES ORELZ Db BB 100 mg & 5 W 3
Hl EAVEY ) 2BALE. BR2ERUBRE, £XTEEEEAY I VBLUER
V== HWTAY, 4% FFIREEET b U 7 A (sodium dodecyl sulfate: SDS) %
150 LB HZ KV REDO SV TEREL, EOH 3 RHMEIC DO KREH ST
HEAI100 mg ZEBA ) LB LIOENOREICRMA Lz, Zo—@OEE: 1 B
2[E, GEt6EIEML, Day 17 DEMEGURFERYE, Day21 25V ik Day 31 gL, %
HENB L OWEENRELEE . REROEEEN, HERX 27 %[V T
L7, BERA =T, B - i, MR - B, R X OME - BEXKEO 4
HEWKSWT, ZREROFTRZL), 1 (BE), 2(TEHE), 3 (EE) © 4 BE-CRIM L,
ZOEFE LTz, Day 14 8 XU Day 21 @ 2 Bl THERA TR I LICE LY
ACDNT, B LT EEREREL TS EHB L, KBRAAaT7TOFHEOE
EEDOEEILTOEY THD.
OFEHR - HifL

0 : BFRPBLCHMAZRD ShipvvikEs

1: RFMIZRARB L CHMAFED S 5 R

2 : BEEMICREFRB LMD S b h, RFTANCEEAY R4 > M358 )

HILDIRTE
3 2FMICERE L TCHLAHED S s Dy, JRFEEHICEE 2 BRI 5 Hi A3



HiLB RS

OMBLIGRE - Hoike

0 : FIEERE K UBENED bR W iREE

1 RFTEITH TR S & OERAS RS b, bSO B R B ORI
% b AR

2 BEEMICHIRERE L OERPIRD b, \ALNCAEOHBERED bh 2 KE

3 : EMITHEERS L OERPIRD b, \AONCAEOHEENTED LB RE

@&

0 : B DITERERD BV VIRHE

1: P RS OIEERTED b5 R

2 IS RS OIRER L ONRIETRD AL 5 IR

3 HLEDREMOINER L URIESTED bN, B THAFHIES AL bh 2R

DPEE - MR K

0 @ Bd X UMAMRRIBATED LIV IREE

1 : BATECEESRD bR, EEGRITFD SRRV IREE

2 BIERICBRESRD bR b dy, RETRICESM 2 BRI TEIC AL 5 SIS bh,
TR IR TR BV IR

3 EENICEESED bR D, LRI EEM R RRITENICME 5 BEs X UHEEK
RDFRD S Bk TE

24, BERERALHREIE

EHEBEERL, 10% FHEERL< ) K FRMEETE) (CREEEHE, <7
74 EEL, 4um DESOUR ZER UL, BRIEEOFMICEA~ ¥ ) oA
¥V (hematoxylin-eosin: HE) Ye@iZA%, #Mikdh~2 FREOFRMICIE b1 Pv T
— (toluidin blue: TB) FLiEAR%E FNFHH VL.

2.5, MiF#R IgE 36 LUK =HURFERAY IgE BIE

T—FVRREEF, DIEERMIZ & Y iR E L. fiE T 0#R IgE i~ v A IgE #IE
Fo b (ved) BERWTHRIE LE. £/, Db &REM IgE X, M Wister 7> b (HA
TATNY—) Ly b LEZ#EETF 7 ¢ 7% —[S (passive cutaneous
anaphylaxis reaction: PCA &) I X - TRHME L. +702bh, 7 v MOFELEEBREN
W, MiED 2 FERE AR S0 uL 2 ¥EST L, 24 B Db Il mg & =V AT — Smg
LR YRR LT AEMAEK 0.5 mL 2FRNER L, 30 2R 0aRRBHKS2H A~ K



NEROFEHNER S mm UL EOFAEE2BERIEE L, BROFEREEE 1gE ik HE &
L7=.

2.6. TREEITEL

TUAREAD Mo BBEBRAT 7V A —Y (1B x BITE x BHX:12x21 x50 cm)
W1 ET2AN, EBARET, RARI 72T A7 28BN T~ 20T
&7 (18:00-02:00) L, N—FF 4RI La—F -5k L. REGEEEE
L, 5loBEEEEZFHEE LIz, BloBREEEL, —EOS-BETE (&% LT CEE
RBFEBUTHIEEENBLIOEREELMENS| - fEE, 2OREETATETO
ITE) Z1EE&E LTHAE.

2.7, SREHEBRbELA

EFELIEBREZRIE L (Day 21) NC/Nga = 7 ADEHEELHL L, O0.CT =
v737 2 F (Sakura Finetek Japan) THEE#HEFEL, 7 944 b—22HAVWTEE 5um @
R ZFER L. AT, WREALVAF I F—E07 e o X/ 0kdiz 03% #
BRALAKFEINA F /=T 15 LB L%, FEReRMET 7 o % ST 10 LR
L. —W®HtfE e LT, vHX¥FEY 7 o —F /8 protein gene product (PGP9.5) Hifk
(Biogenesis Ltd; 1:1000) Z &AL, 4CT1BMEISSE, BT, ~AAF 4 —EE
M IREUERCRUS S 872, DAB EEHZWRMLEAIER. 20~ bF T Yt X
VR EEREZITY, LFEEMETHE L.

2.8. JI\EIER
Day 21 SAfR, 18 (L L-RERERE Li-~ 7 AOEKOMO5EY, #iz 26, X
SHEANTEBRL, N30 o x,

2.9. HEEHFHOAEAT

FERITTES + EHEE SE) TRL, ZHMAOFEEREITIT Welch’s 1-test 2, S
FIIZ T Dunnett’s test & 5 d Tukey-Kramer test 2 V=, BEERA 2713, RKERES
BOWEERAVWTRE L, WThOREICEBWTE p<005 288 L Lk



3. fER
3.1, FRMETTRAZBTBEERR 27 OEL

ICR, C57BL/6 BL U BALBL = U A% HAWT, Db REL & VIELBHATIZ LT X
D7 PE—EEERRORENTE SRS Y 50 % NC/Nga =7 A & B L THML
72. NC/Nga =7 R {ZBWT, HEFRE?D 2 WEHRICIEZH L2 EERENED bR,
ZOEITHEFER 2 FIE L TH Day 31 £ THERSh T (Figure 1). BEFRRE L
TihE, NC/Nga <= 0 A ZEBWT, $UBE, Hil, &5, A, fik, S EERRH 5k,
—5, OFRHED< 0 RTBOTEHA LR EEERERD S, oT (Figure2). 5
—HERE RNl BB THRERICHEER 2 BA Lica» br—UB izl
Tid, WThOREDO< v AZBWTHEERITEEShRPoTk.

Without Df
With Df challenge chatlenge

§ D ocintmentwith barrier disruption

A - IcR

Day0 3 7 10 14 17 -4- C57BLG
=/ Balb/e

-8 NCMNga

Permatitis score

0 14 21 3

Days after first application

Figure 1. Development of atopic dermatitis-like skin lesions after Dfb application in ICR
(open rectangles), C57BL/6 (closed diamonds), BALB/c (open triangles), and NC/Nga
{closed circles) mice [29].

Elicitation was performed by the topical application of 100 mg Dfb ointment on the shaved dorsal
skin and the surface of both ears on Day 0, 3, 7, 10, 14, and 17. Barrier disruption was achieved
by 150 pL of 4% sodium dodecyl sulfate treatment on the shaved dorsal skin and the surface of
both ears 3 h before Dfb ointment application on Day 3, 7, 10, 14, and 17. Dermatitis scores were

assessed on Day 14, 21, and 31. Data represent means * S.E. of 8-10 mice.

10



ICR C57BL/6

Figure 2. Skin features of each mouse strain on Day21 [29].

3.2, SRELAEARAMIT R

Day 21 8 XU Day 31 (28T 545 %M~ 7 A DI H BN OFREFMR T E L &~
HE 3 X' TB THf Lo BIEA 2 B122 L /= f5 5, Day 21 @ NC/Nga < 7 A DIFREEHL
ICRWT, BFEREEBLIOREORE, REBROFEK, BRI OHEAENTED
Hav, HEPIZIE~ A Ml % & e YERE A3 280 L T\ /- (Figure 3a, b). £77,
Zh b OFBZE LI, Day31 IZBWTHEERICERD b, —F, OB TiE, Day21
WCEWT, BEOXREOIBER XV~ A FllE % & te 5 MM AR IZ A3 bz
(Figure 3a, b), Day 31 IZIXIEIFEFRETH - (F—FITRET). Y 7REERIC
EREAIZBH Licay ba—L BBV TiE, WTFhoZRED~ T 2280\ T HIEH
FEGROELITRD bh ol (F—ZITRET).

11



(a)
A. NC/Nga (Normal) B. NC/Nga (Day21) C. NC, !Nga (Day31)

(b)
A NCINga (Normal) B. NCINga {Day21) C. Ncmga (Day31‘,l

1_.% Rl

F Balblc (Day21)
ﬁ ‘,‘J,w—_o‘ ” rf ]

N
o
—~

=

3 '*’;:é?“ic:“

Figure 3. Histological changes of the dorsal skin after Dfb application in ICR, C57BL/6,
BALB/c, and NC/Nga mice [29].

The dorsal skin of normal NC/Nga mice (A), Dfb ointment with barrier disruption-treated mice
from each strain on Day 21 (B, D-F), Dfb ointment with barrier disruption-treated NC/Nga mice
on Day 31 (C) were stained with hematoxylin-eosin (a) and toluidine blue (red arrows: mast cells)

(b). Original magnifications: x 100 for (a) and x 200 for (b).

12



3.3, IMLVEHR IgE B X O =HuE L RAY IgE

Day 21 33 & U Day 31 iCBIT A &R~ 7 2 DMEPE E BB L OF =HRIZHT 5
¥REA IgE FUAMERIE Lz, FORE, Day 21 BT, WTFhORBED~< 7 RIZE
WTHEFE- T RABLG 2 hao—A L kLT, Db RERMGHICBWTEERERR
IgE (B0 EH B LY =HURFRA IgE FUBED0 EFAFED b/, NC/Nga vV A2
Wik, Day31 £ T IgE O@mWVIKEERHERF SN2, ZOMOFRKIEEB W TIE, Day
31 IR B 2ZIET LT (Figure 4a, b).

(@

0 Normal
4000 @ Control
o W Dfts(Day21)
bt " # Dfb{Day31)
xx Ll
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Figure 4. Serum levels of total IgE (a) and specific IgE to Dfb (b) in normal, ointment base
with barrier disruption-treated (Control), and Dfb ointment with barrier disruption-treated
(Dib) ICR, C57BL/6, BALB/c, and NC/Nga mice on Day 21 and 31 [29].

Total IgE data represent means £ S.E. of 5-10 mice. ~ p < 0.01 compared with the normal group,
o 2 < 0.01 compared with the control group, $ p<0.05and s p < 0.01 compared with the Dfb
group on Day 21 (Tukey—-Kramer test).
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34, NC/Nga < 7 A8\ BB L OBE% % =7 OHS
NC/Nga = 7 ZTRWT, ¥ =FUFIKE 24 0 K LA L BROBHER 0L E 1.
EORR, F=HURERA L TORNER~ YA (Day0) ORREISE i LT, Day6
R TRIKE OEAMRF 3588 G i1, Day 9 EARA B RBEMATED bz (Figure 5a).
BUSHIERIL, Day7 LBVT, DTNKERSBO SN DRETho kR, TORIE
TREE DRMIZAEY, BB R R® b (Figure 5b).
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1200 8r
£
Q1000 !
7]
£ ger
3
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g 400 5
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‘?’ 2
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o 1 8 9 13 21 0 7 14 21
Days after first application Days after first application

Figure 5. Time course of scratching behavioral counts (a) and dermatitis score (b) of
NC/Nga mice [25].

Total scratching counts were measured for 8§ h on Day 0, 1, 6, 9, 13, and 21. Dermatitis scores
were assessed on Day 0, 7, 14, and 21. The following four parameters were assessed to score
degree of dermatitis: 1) erythema/hemorrhage; 2) scarring/dryness; 3) edema, and; 4)
excoriation/erosion. Each parameter was scored as either 0 {(none), 1 (mild), 2 (moderate), or 3
(severe). The dermatitis score was calculated as the sum of the individual scores. Data represent
means # S.E. of 7-10 mice. "p <0.05, " p < 0.01 compared with Day 0 on each day (Dunnett's

test).
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3.5, SEHERR bR G

NC/Nga # =HURFERKERET VO RIGIHEIIZ I 0T D RRARHED 4340 % B b iz
T HHIT, FITHRRIZHB L TWE2EXF U IR F VRGNS RERTH D
PGP9.5 [30] {Zxf T D8k Z O THREMBILFREEZITo. ER~ UV ADENTIE
PGP9.5 [GHEMRRHRMEIL, BEMIZARD O, REPIITIZEA EHFELRP -2 —F,
KRR ZRIE LI~ A (Day 21) OFEMTIX, BEE, FICEKLESICEITS PGPS B
PEFPRERRHE DB & 72BN K O RN~ O 23588 iz (Figure 6).
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Figure 6. Immunohistochemical staining of PGP9.5 in the skin [29].

In normal NC/Nga mice, some of PGP9.5-positive nerve fibers (brown) were observed in the
dermis, and few were located in the epidermis (a). Meanwhile, the nerve fibers were clearly
increased in the dermis and sprouted into the epidermis in the established skin lesions of NC/Nga

mice on Day 21 (b). Original magnification: x 200,
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3.6. JNEIBRIZ X % B R~ D

PURFEFEZ LD THEHET DB RIERIC, BBATEINEE L Tnbd0E 5 D&t
4% BHIT, Day 21 ORFRTEMAL LIRS % FIE L7z NC/Nga ~ 7 A DREDNE
IR L, BEBATENC L DEBEEE L. MEU2 ETSITEMRR 27 OE TR
B, Day 31 ETFMA VKT (Figure 7a). HEIMARE 28245 L, TUIBROLES
LTWRn= A LHIRL T, ZEORELEE~DRIEMMIGRENI b2l L
7= (Figure 7b). 7z, Day 31 ®MiFH IgE #HfIFE L= & Z A, MEIERIZ X > TNRGIERD
EA LTy R L LT, BREIZED -7 (Figure 7c).
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Figure 7. Effect of tipping of toenails on established dermatitis in NC/Nga mice [29].

The hind toenails of mice were trimmed on Days 21, 24, and 28 without further antigen
application. (a) Time course changes in dermatitis score of mice without toenails and non-treated
mice. Dermatitis scores were assessed on Days 21, 22, 23, 24, 27, 29, and 31. (b) Histological
changes of the dorsal skin on Day 31. The dorsal skin of non-treated mice (A) and mice without
toenails (B) was stained with hematoxylin-eosin. Original magnification: x 400. (¢) Serum levels
of total IgE in normal mice, non-treated mice, and mice without toenails on Day 31. Data
represent means = S.E. of 6 mice. @ p <0.01 compared with the normal group (Welch’s ¢-test). ’ P

< 0.05 compared with the non-treated group (Welch’s ¢-test).
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4. HE

HEERERASHEIIBNT, 7 P EEEROKFETT L E LT, NC/Nga<w Y R
(CF =FR (D) EEEVIBELRATHZEICLD, 7 he—tEEER SEE LK
BREBETDAETABBESNTND [28]. AFFFE CIE, NC/Nga <7 ADF =HiEE
REERETAVICELT, S22 EE L. B9, A7 A0/ IcERT 2
¥ ADRBICDONTHRET L. NC/Nga <= 7 RALSN DRI THREDEER ZFHIET D
DRERT B HiZ, ICR, C57BL/6 BLTFBALBe w7 X & HAWVT, ¥ =HERMELEY
BLBMLE. TORER WTFhoREo<wy 22B8nTh, M gE EO&FR 2
B LOY =FEFREN IgE O EEXRY 6, 42 BALBe 83X TV ICR =7 A T,
NC/Nga v VA ELRILA_AETEFLTWE, 0k 5ic, TR BOGERENRLZ T
WBHEEZONAEHIDLT, HERAT O LAE-CHL M REEREGROEIZ
A bhiRd o7, NC/Nga ¥V A TCid, BALB/c =7 AL LB LT, IL-12Rp DI,
A2 X 5T interferon-y (IFN-y) BEA IS W Z ERFGESATEY [31], MR
DwYALY LW Th2 FREORERENELTNWEEBLOND. £, BEOK
DRFFRONY) THREBICEBELAREZ R LTCWAET I FOGHBETHIAT 10T
I Y F—EOEEREL, BN THREREEINST VI LA bN TN S [32].
INbDOI EMb, NC/Nga~w VAT, B MOT b E—MERELORER L FREC, RE
HLR), REIGE, NY THER COBERSEHEIIERAEG- T, HBREBETHLER
H#L%5. NC/Nga =V ALUADRFICBNT, EHEF=HEOBRMEL - iz E, &
BROBEEFIZOWTRETTABERH B, Ll L bAFEORHETIE, F=#
IEHREERET N ENT D7 DIERT 2~V XOFME LT, NC/Nga < 7 AN
LTWBZEBHALMNICRS T,

KIZ, NC/Nga = U AR5 ¥ =HiRFREERET NI L TRBEITENE XL D%
BIZOWTHREI L. RETMICBWT, B 50 7RERET RSN S DX Day 14 LIET
HDH, BENBIZZAXLVENLERIENLTE Y, BBATE BN, FR,
HifL, 778, Wik, REMEECEME OV oERBEEEND L I iIThol. SBIT,
ERRBEBHEELTWE= T R, T/2bh Day 14 05 21 £ THL M REMRER (E
RATNRILE) BRDLN= U AT, FRBREZFELTEH 10 BRI EEER
PRFEHET 5, BIEOMELRLEL LA, BMICKBRERSKE L, Zhbof
Bhb, BREFMICEBWT, RBERORER L UEBMELRIEOHERIC, BRITEINEE
KHEELTWAZ EA3RB SR, Hashimoto & [33] i3, SPFEREET, MEAEREL
7= NC/Nga = 7 A L ORIBFREIC L 2 BRRBETT MIBWNT, BREOMNEERT D LK
JERDBREIELRNI EEZRLTND, ZOMD NC/Nga = 7 2 &RV EEREFMICE
TAREND G [34,35), REROBFEFEIERESS, REKOREIITREITEIFH
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HICEERRBERLLTVELEIONDE, ZOZLEREIDBIDIZ, SHEATT
NDEERBEIERBIZIT A MEBROR B LM ILENRH D, ERBBEEN 21,
NC/Nga vV ADF —HERREELRETNVCENT, HRRELFTLELTY, KELR
a7 LRRRIC, M gE EORVIREESHERR SN D8, BEOMEEERT2E, Mt IgE
EAFEET L. —7F, ICR, CSTBL/6 3B LT BALB/c < 7 AZBWTIITIFRE %
Hhibd 5 &, M IR fEEHERF S LD Z L e <{E F L7, BALB/c v ROREAIHI
HCTH2D PAM212 OFEMEIS Z ARV ADE FILHRET D &, ARFARIR T
IgE BEAZBMT A Z &, in vitro T PAM212 OR[EEMEE Sy % BALB/c = 7 X DA
FRICFIT B & IgE EEEMRB LW IgE ~D I T AAL v FDF| &4 L 72D e-germline
transcription #FFES A2 L AHEIR TS [36, 37]. ZALOBEND, HBRicL-
TREIYHIEREAAS &, A{LHR» L@ LIAOETREELESH, TOETRHE
RO RIRIZBAN TS, L IgE EORVIREEZ R ST TH A FREMERSZ 2 bh
5. BEXY, BEAITENLEMER ER ORI Tla <, IgE EADOHERHC BHBE LT
WB I EMRRIBENT.

T, 7 FE—ERERBEORERAG CRE—REEMROREN~DOHENR
D HA, AERRIEICR L TEAEZRE LR TVWRIBIZZ o THnAH Z &3mbhTna Z &
5 [38, 39], NC/Nga vV ADF =HEBREMETT VIZBWT, EEREDOMER
BMHEOSMERER L=, TORE, EXEME LI LT, PGPI.5 Bkt EE b
WMERBENTHATRY, FEMRBREITEICLY, MRBESFEINTNDLEL
bl APFEICRWT, ICR, C57BL6 BLBALB/c ¥ VAT, #=HEHRICL
S TRBREBIELED 278, ZALORKCIHELABFBREINTELT, MR
HAELCTWRWAEMRH D72, 5 3 HIZ NC/Nga = U AL D RBEIZBIT 5T
MR RIC OV TRETT A UNERH .

FERT, 7 Me—EEEROEERERD 1 2THY, BEREESCERIOETESI
EHIL, BEBLUEDOFREICE S TRERAILVALRD [39]. 7 bE—MEEL
DEMIFLTHIRE RS I VERLFTINB R, BHLRWVEAENREY. F—FIZIER
L TWanAS, NC/Nga < 7 A DX —HUFEEREUERET N OBHBATENC R L THE R ¥
I UERMMEAAIMEISRE RS o, BETAE, T ME—WEMRDELD A D
= ALRPE LOHE D RO L FIETH D Z LTRSS D,

BAEJ D, NC/Nga vV AD X =HFRBFREMRET VBT, REROBEBSLIT
B HERE R & DR ICERBATE S EEICEE LTED, 77— R RE R,
Itch-scratch cycle SRDBERBAE U TND Z ERRB I, REF A, E DT FE—
PERZRERDIRAE & DFRIRMREL, 7 bE— LB R ORERIFCITERECHRICTH
ThdEELZLNS.
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E2E CB,ZEKBROERIECTHD S-777469 O~ 7 R R IGRIEICRITT
22

1. %

AFE A FiE, PHRARERPHERR BV TIREWERERZELTEY,
B e A RREFH L LA~ R BRI L ORISR RBET D = &R
FEIHTWA [4042]. FEEE, §3RL0, b/ 4 FEBERS & LTSRS,
FRCRFKMEEO RN THERAENTE L. LiL, OERTEEER L o PiRM1E
RREIFEY 2 7000, RETIE—HOERHIREBRE, KRROERKBHTOFAIRE
EInTns,

BT A4 FOZFEIITED CBIRBEEL CB,RBERNEEL, Whtb 7HE
BRE D Gi/Go # X BLRRISEERTH S, CB SEEMITFHAERICE SR LT
BY, iE, BRI TERER R COMBRBREFAHI L TVWD LB 6N TVD [15].
—J7, CBy ZBEMITEICKMORERIER (MR, RHIR, PR sl oW B U oS
B, TF 25 N%7—HE, B wru7r—) KWRBRELTREY, GRS
BEETDZEPTREINTVS [43] R, UV RAZBWT, CB, ZAMKBIRII{FEIZE
TH 5 HU308 N7 7% FUBHERENRELMET 52 £ [19], 0-3223 45 LPS HJE
DEMEREL T 5 Z &7 & [20], CB, TAKBHRAMIEBEAHIRIERREETDZ
L ERIBT AHENRHIN TS [18,21].

AT A FPRBE~ONEEY T FE LT, AEA BLU 2-AG BEFEET HH,
Sugiura b [44-46] I X - T, AEA |3 CB Z&EICx LT EEEEE LTIERT 243,
CB, ZRRMITITIZ EAEEH LW &, 2-AG 13 CB B LU CB, ZAERICH L TEEE
WL LTERTAZ LR EBTEN, 2-AGHREOHEMY Hy FThB LEZLRT
W5, 2-AG X CB, A EI LT, b MMFEERMEAMIZEE EoL-1 #ile, v/ 077 — U
Wb S E7c HL-60 #ifE, b FRMMEER, v ARE#HES~, 7007 &0
il EEZSEFRE T LRHE I TN A [47-50]. & LI invivo TiE, 2-AG
T U CB ZBEER T RARDODNANT T VEREMBEELEETT LR
12-O-tetradecanoylphorbol-13-acetate (TPA) AR D RMIKIEIZEHE L TWB 2 & [51-53],
22AG ZRUAOENCERETIEREZEETDLZL [54] RENMEINTEY,
2-AG/CBy S BEWITEE DRERISITBWTEERREZREZL TR EEZ LS.

AT, B B REEKRNAHCAR SN CB R R EBRINMIERIE CH 5 5-777469
[23] OHRESHRE, <V RALBTINTFUBREENRETTABLOE 1 TP b
E—EEERETLE LTORHAMEZHL N Lz NC/Nga ~ 7 AD X =HUEHREE

)
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RETAEHNCTHRS L., £, TOAX=XLERET3BH T, $-777469 2% 2-AG
X - THE XN 5 EoL-1 8 X U HL-60 AR DT RITE T R4 g8 /-
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2.  EBRMEHLTFHE
2.1. EREW

i BALB/c 8 X U'NC/Nga = 7V RZEARF ¥ — AR » UAA—JOBA LK. 8T,
iR 1 20-26°C, BEE : 30-70%, MREARER : BARSE 12 BRI E L BB A
L BEFEARBLUCHRKIEREBERS S, SRR E T, ESEBmERET
EREREOBEEEZIT TARBIRE.

2.2, M L URAE

EAL-RYB L UKL, LLTOEY Th 5. $-777469 (EEFH|ME), 1-7 44 1-2,4-
V= by (1-fluoro-2,4-dinitrobenzene: DNFB) (0 54 52 2), 7L F=Y v,
7 b (SBigma-Aldrich), F U —7FA N, AFNAEL 22— (methylcellulose: MC), &
B+ U 7 A (sodium n-butyrate) (FIYEHIZETEE), AU EY v GLABRER), 2275 % K
/A ) a—b (2-AG) (Cayman Chemical).

2.3. DNFB BB RIEET IV

TEAMD % L7 BALB/c = 7 R DOJEERIZ 2 HHE#E L T 0.5% DNFB % 30 pl. B9
S5 LILoTRIEL (Day0 BL U Day 1), BRAOBEMEND 6 HEB LTS BHEIZ 0.3%
DNFB % Ffill 10 pL $° oM F/Mc M L CRIERGE &R L=, DNFB X, 7 &
AV —=TAANE 4 CREMUEEBRICE» U, BEBECE, 72 gy —7
FAN (4:1) FBALIE., STTHOBLUT L F=/ 213 05%MCIZIEE LT, 54
DRIGEER (Day6) 76 1 H 1[E 4 HEE, REROEHEKE L. HE (Vehicle) I5HIC
X, 05% MC 2#EN#EE Lz, RIGEIEH (Day 6 3L Day 8) (2%, 3E#i3 DNFB &
At 30 LN E L. BARECRERENOESCIHti L. BEAOESE, &
v I RAF— (SM-112; Teclock) #HWTHIEL, £HEOFENOE S OEHE Z O
OESEE Uiz, EMNEIX Day 6 2»5 Day 10 £ THEAE L, KIGELB X DNFB 2%
i HEANCHIE L.

24, FHURHEREBRETT IV

FRYIE (Day 0) IZw 7 AOYPAEHEAY Z L THYD, BRES V—bERNTEN
Fh TEIZE Y B, B2 S 7 800E X OEA OFEIC Db #E 100 mg %2 B4 Lz,
Day3,7,10,14, 1712, £XcBEARY I VBLOBER Y =——FHWTA Y, 4% SDS
ZISOUL BT DI LICE VEBONY TEEL, £ 0% 3 FRE#IZ Db 8 100 mg
EEXNY LB LCHENORBIZRA L. HEROEEER, HERA=T2H
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VTR L. RERA T, R - tHil, FEEREL - E0R, EIEB X UNRIE - ARk
REOAFERIZOWT, FAFN0FEFRARL), 1 ERE), 2 (PEE), 3(BE) O 4 Bl
TH L, FO&FE Ui, IERmiciE, HERMSEBEMLEEE LT, Day 14T
A3 TN 3 LLEAD Day 21 TR 7 5-10 10E LIl (2E0FKES) #FH L.
§-777469 1%, Day 21 12 1 #5144, Day22 55 Day33 £T1 B 2[EEORE L. 7L
F=>"m 4%, Day21 25 Day31%£T1 8 1EEAHFELE. <7 A Day 34 [
LCRIERAREER L, iREBM P2 320 Lz,

S-777469 DEE N ~OEHEEREMICH T 2R EBEHE<5 BT, Day 21 [ZHEE, Db
WMEILLDFERBEITo. S-777469 i, Db RERMOERNR XU 16 BEEH%O 2 BEED
## 5 LJz. Control B3 Day 21 OFLFSEFRANCATE, 0.5% MC %2 #5 L7 Vehicle 5.5
B R S-777469 ¥ 5-FEIT Day 22 OFUREG T 24 ERIRICAR L.

2.5. RIEHBLAAkEE

ERREEERL, 10% FHEERL< ) K (FEMEELTE) REEEE, 7
74U, dum DES O EER L. RERREOFHGIZ i~ bV -zt
UV (HE) REERE, Bk~ X PHREOFEMICIE s v P 7 — (TB) RefalZ
e, FREREOFMIZIZF A V7 o T7—RA b X —L b (direct fast scarlet: DFS)
R gV 40 LAY

FREOEIE, PRSI LI AT (DXM1200; Nikon) #4 L CHLMRE 2%
B9 iAA, f#HTY 7 b (Image-Pro Plus; Media Cybernetics) Z W THIE L. B %
T, EBESIC 5 PETHIEL, TORHEREOESE L Lic. <A MR & UGB
DFHmIL, RENOEVHBET 1 mm ERICEET MO LY, BEAIC3 2FEL,
TOFHEREBE Lk,

2.6. 2-AGIZ X % EoL-1 ¥ LUV HL-60 #ifm ok

EoL-1 3 X T* HL-60 MifEDERMES, 24 V=R T L — e FEZH 2N (KT Y
AX5um; 7R BAVWTHFT L. BolL-1 #Al8ik, 0.5mM B U vak s H
5 (37°C, 5% REEN R) §25 Z LI X 0 FEkikic b &+, HL-60 #il2iZ, 100 nM
1, 25- (OH) , vitamin D3 & 6 B [M453% (37°C, 5% WV R) T35 Z Lic ko THEEREIZS
LS [55,56]. 201k L7z EoL-1 3 LTV HL-60 #llRIE, HE5UHED TRV CT A
» 77— (0.5% fetal bovine serum 35 J UF 10 mM HEPES % & &2 RPMI 1640 554 T3 @k
BL, CT Ay 77— 200 L icFHnFh 4 x10° 18, 25x 10° HE2EEL, re4xE
JPIIZHETE L7 (upper well). 2-AG, S-777469 HBWMEI Y A FNA /R F L K (dimethyl
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sulfoxide: DMSO) i, CT /3> 77— 600 pLiICiRE T, RS L— FOE D = VITHM
L7z (lower well). 4 FREEE (37°C, 5% REEA R) #1Z, upper well 75 lower well [ZifE
ELTEICMing®, KFSIEE (CDA-500; Sysmex) ZFWTRAIL, WEDEEL
L7,

2.7, BEREMNLO 2-AG Hhil

EHE 8 mm O F T —RuF (EHRPLAY; A4 AVFRINI—X) #ANT
v U ADEMBEEE < 0ikE, BERATEHE, ZEBICREERTH”E L. BEV7
L, HohUHme UABREK (VU LVERD 9 £8 L) K ART,
FRSEME (TissueLyser; Qiagen) # T, REVFHA X 25Hz, 5o Lz, REVER—
B SOULIZT7E b= U AF =)V (1) BEE 200 )L MZ, RAF o7 R 2k 5
SFERIL. B (255 C, 12,000rpm, 5 430H) #, EEEZERL, HiEra< 77
T A BT DEESHT (liquid chromatography-tandem mass spectrometry: LC-MS/MS)
DHORERY Tl Ui,

2.8. LC-MS/MS iZ k5 2-AG DHfIE

2-AG @ LC-MSMS IZ K AHEKBWT, BEEHE 7o~ 75 7 4 — (high
performance liquid chromatography: HPLC) Id Prominence 3 X7 A (BEEEIUERT), MS JZ
API 5000 Y F/MEBHEESHTRE (MDS-Sciex) & fv e, 2-AG HIE DR
WEE LT 2-AG-d Z AV, WPhbEERISE=4 U 7 (Multiple Reaction Monitoring:
MRM) IZ TRIEEIT>7. HPLC £ LU MS 3Ll TFio Ry,

HPLC 4

EAR : 10 uL

SRR T B : Cadenza CD-C18 (3 mm LD. x 50 mm, 5 um, Imtakt)
BEA : 7' b= b U RAEERIRIR (500 : 500 : 1)
e : 0.5 mL/min

AT A T ABIRAE R B IR : 60°C

ST 144y

F— Y77 -HNRERE :10°C

A— "7 t AE =

MS i
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Detection mode : electrospray ionization (ESI), positive

Declustering Potential 191V
Collision Energy :19eV
MRM 1 2-AG ; m/z379.2>287.0

: 2-AG-dy  ; m/z387.2>2942

2.9. BEIrFEHIRAT

FERITITEY = FFUERRE SE) HHVILFEY = HHFEZE (SD) TRUkL ZHHOoF
BEMTECIL Welch’s test %, ZBEMH]IZI3 Dunnett’s test & 5 V& Tukey test 2 v iz, &
BRA2TIE, REAESESTEEAVTRELE. WTFRLOREIZBWTEH p<0.05
EREE L.
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3. R
3.1. 8-777469 @ DNFB #H R BN RIEE T VAT D3R
BALB/c = 7 A% W, N7 T T % DNFB #BME (Day 0 B LU Day 1) 2o 5TNCHE
¥ (Day 6 8L U'Day 8) T2 LI K- THEINAEMKIEICKIFT S-777469 (1, 3
BET 10 mg/kg) DBIRZREF LI, MBHHL LT, BEREAT S FTHEHT
L F=ynry (1 mgkg) %V -, Figure 8 IR T X 512, #IEIFERE, B s
el 1 C Vehicle (0.5% MC) #E-FEC BT, HELRENORENRED b, S-777469
BRI 10mgkg, 1 A1 BEE) %, #ERHBOBAPLENOREZFEIZIFIL,
KR T RETHHR LT 2. £, ZOBREIS LV F=r (I mgke, 1 H 1EEK
5y L U TRZU ETH -7,

r
—@— Negative control
= Vehicle
—f— S-777469 1mg/kg
E‘ 30F
—~\— S-777469 3 mglkg
P - S-777469 10 mgikg
‘; —{}— Prednisolone 1 mg/kg
b 25 o
0
7]
Q
| =
5
= 20F
[
)
©
17]
15
P 4
0 T 1 [ [ ) L

6 7 8 9 10

Days after the first sensitization

Figure 8. Effect of S-777469 on DNFB-induced ear swelling [57].

Mice were sensitized on days 0 and 1 by painting 30 puL of 0.5% DNFB onto the shaved abdomen.
On days 6 and 8, the mice were challenged by applying 10 pL of 0.3% DNFB onto both surfaces
of the right and left ears. The negative control mice were treated with acetone/olive oil (4:1).
5-777469, prednisolone, and the vehicle (0.5% MC) were orally administered once daily from day
6 to day 9 (n = 7). Data are presented as the mean =+ S.E. H p <0.01 vs. negative control, ~ P <0.05,

™ p <0.01 vs. vehicle (Tukey test).
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3.2, S-777469 D ¥ =HURFHE R ERTT VT D5%K

NC/Nga =V ADOEMIZA 2 E, Fr6E, F=HRERIVELBMATLHIZLIZL>TH
LT B MR ERICRTT S 8-777469 (10 B LT 30 mgkg) D&hE%E, 1 B 2[E 13 HE,
ROFELTRE L, sBHEE LT, L F=Yuy Smgke, 1 B 1E#HE) 28

Wie, BRERA 2T OELERRICEET S LI, EREKAICEMEEERERL,
HRAEA S R U TRENEE RS JUMER T~ 2 M EZEIL, EY0shREEL
7z. Figure 9 W27~ X 512, Vehicle EH TR =MEBREL LD TH, 13 AREEHEE
R AT HEHGE LTS, S-777469 T EHCIIHEBEFHNCEEREERA 27 DIETHR
Hoh, T =y BRERIIRBNTYS, FEREBRA 2T ORTHEESE.
HE §e5B #8845 &, Figure 10 IZRT X 912, Vehicle BEFEICRBWTH S RFERE
DIEE R L UEEN~OREEMRZESED b, S-777469 DFREILL T, HE
RREBEEOHHIPHRD 5k, £OIMEHIFRIX, 10 mgke : 34%, 30 mgkg : 52%TH-7-.
—F5, 7V F=y e\ 60 RERE R o7 (Figure 10a, ¢). S-777469 (X 4EM:
HIRRDOEEA~OREREZME LTH Y HE ), v A MR AT 5 &, S-777469
B E5HETRE, Vehicle B EHICH L THELRIMK IR B, TOMBI®EIX, 10 mgkg :
25%, 30 mg/kg : 0% Th ol (TB ¥efs), R, T F=Yrur b~ Milakod
ERMEIZEERL, FOMBIRIL 24% TH 7= (Figure 10b, d).
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o
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=
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=] -@~\Vehicle
=k S.777469 10 mo/kg
4 [ -A-S77745930 mgikg
-3 Prednisolone 5 mg/kg
3 1 L 1 1 L 1 [ 1

29 22 23 24 27 28 3 34

Time, days

Figure 9. Effect of S-777469 on mite antigen-induced dermatitis in NC/Nga mice [57].

S-777469 and vehicle (0.5% MC) were administered twice daily, and prednisolone was
administered once daily. The dermatitis score was evaluated on days 22, 23, 24, 27, 28, 31, and 34
(n = 15). Each value represents the mean = S.E. The statistical analyses were conducted using
pairwise comparisons with the vehicle-treated group based on repeated ANOVA with a

mixed-effects model. Multiple comparisons were conducted using Bonferroni's procedure.
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Figure 10. Effect of S-777469 on epidermal thickness and mast cell number in the dorsal
skin of the mite antigen-induced dermatitis model [57].

S-777469 and vehicle (0.5% MC) were administered twice daily, and prednisolone was
administered once daily. On day 13, histological changes in the dorsal skin samples stained with
H&E (a) and toluidine blue (b), epidermal thickness (a, dotted line), and the number of mast cells
(b, arrows) were evaluated (c, d). Mast cells in a 1 mm section from the epidermis to the
panniculus adiposus were counted. Original magnification: x 200 (a) and x 400 (b). Each value
represents the mean + S.E. of 10 mice in the normal group and 15 mice in the other groups.

‘p <0.05, “p < 0.01 vs. vehicle (Dunnett’s test).
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3.3, S-777469 D ¥ =HURFE R G R ET NI 1T 5 BRI ST 520 R

E LI H = HFEEREERET VIZBWT, EA~OHEEERIZFHICT 5 S-777469 @
MPEFAT. KETVICBNWT, F=HURGERIC X o THBERD NI — itk IR
T4 Z &0 b, Day2l IZFHE Db #F A 840 L, £ O 24 FefE#% I3 L7=. S-777469 (1
B L0 mgke) EHUFFEOBEAB LU 16 BREO 2 [EROKRS Lz, BRPURHR
filf> Control B & b LT, Vehicle $5-REIZ IV TRN~DIFBEERIZEATED b,
Control T35 L UF Vehicle ¥ 5-HEDLFBEEREU I ENE4, 32 £ 7.2, 58 £ 7.5cells'mm T
otz S-777469 510 L o THEEERIZM OMH 2338 H i, ZOMHIEFIL, 1 meke :
29%, 10 mg/kg : 8% TH Y, 10 mgkg FHE5HETHE Th -7 (Figure 11).
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Figure 11. Effect of S-777469 on eosinophil infiltration in the mite antigen-induced
dermatitis model [57].

S-777469 and vehicle (0.5% MC) were administered twice - immediately before and 16 hours
after the last antigen challenge on day 21. Histological changes in dorsal skin samples stained
with DFS (a) and the number of eosinophils (b) were evaluated 24 hours after the last antigen
challenge. In the control group, eosinophils were counted prior to the last antigen challenge. The
eosinophils in a 1 mm section from the epidermis to the panniculus adiposus were counted.
Original magnification: x 400. Each value represents the mean + S.E.

= p <0.05 vs. vehicle (Dunnett’s test).
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34, FoPURBEREBRET VIZEITD 2-AGELR

PR CB, AR & FTH D 2-AC OBMRE~DOH SRS LHMT, F =i
RHERKERET NVOREHRERLICEBT 5 2-AG B2 HIE L/ (Day 21). Figure 12 {271
F K 512, LC-MS/MS THIE L7 R, ¥ —HRFREERETNOREF 7V 2-AG
Bk, EF<UREBBRLT, BRICEMNLTHE.

5 25000 ¢ "
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5 20000
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5 15000 |
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£ 10000 |
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§ 5000 |
o
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0 '

Normal Dermatitis

Figure 12. 2-AG level in the skin of the mife antigen-induced dermatitis model [57].
2-AG level in the skin of normal mice and the skin lesions of mice with dermatitis on day 21 were
analyzed using LC-MS/MS analysis (n = 10 and 16). Each value represents the mean £ S.D, * p<

0.01 vs. normal (Welch’s t-test).
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3.5, S8-777469 D 2-AG FHEM AL EIZTHT DR

2-AG 78 CBy 52 & B &N LT b MFEERME A A MR EoL-1 OilfE2HET 2 2 LA
HEENTWDZ ED [47], S-777469 38 2-AG 10 L - THM XN 5 EoL-1 FEEZAET
L E D RRET LT, 2-AG (0.5 uM) {231 BoL-1 HRROEEEFE L, S-777469 (X%
OEEERERFANCE Uz (Figure 132). FAERIL, S-777469 DIMEEM 4, 20, 100
B LU 500 pM iZBVWT, FRER 16, 35, 58 B LU 88% Th o7 (Figure 13a). FIEEIZ,
§-777469 IFEEKRIC L ST HL-60 fifaDifE bR EEREFOICHE L. ToREx
i, S-777469 MIBEN 12, 37, 111, 333 BLF1,000 M I2BWT, FRFR 19, 35,
57, 74 BLUV 85%TH o7 (Figure 13b). Eio, WFNOMELZI N TH, S-777469 B
MTILEEZFE LR (F—FIXFEDP).
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Figure 13. Effect of S-777469 on 2-AG-induced EoL-1 and HL-60 cell migration [57].

EoL-1 cells (4 x 10° cells) and HL-60 cells (2.5 x 10° cells) suspended in CT-buffer and 2-AG
(0.5 uM) were added to the lower and upper well, respectively. EoL-1 cells or HL-60 cells were
treated with S-777469 or DMSO. Cells that migrated from the upper well to the lower well were
counted. Each value represents the mean = S.D. p < 0.05, ™ p < 0.01 vs. 2-AG-treated control

(Dunnett’s test).
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4. B

HEFRMERN S TR 4L 8777469 X, CB ZEMIZLA CB,ZABIZXT S
BIMENE <, MEBERPEES 2 L OPIREERIERAOBREN DRV EELLNS
[23]. & DIT S-777469 O CB, ZHRMICKT 2BREEHERT20IL, A FEI/AF
SZEEUAOBBZAFPREEERFRRICH T IERERF L 25, T—FITIER
LTWRWA, FEAA F, hWFE20E, HREEDELRLORICr s/ D%
#4538 fE, RIERIGICBET 2EEHR D L UMK EERE ORBICEET a#FE PO
11 FEIZXF LC, S-777469 (10 pM) i3HH Sl EFEME R E o T2, LTI, CB,
SRURIRIEBII b 5 S777469 DHAIEHREIC SV THRET L7, |

AFE A4 R, GEMBAO7 R b— A%, MRMEATIME, YA kA 2 (tumor
necrosis factor-o, granulocyte-macrophage colony-stimulating factor, IFN-y) EEAEHIH] 7R 6K
(CHIEE T M OBFEIC L » TREMBEREZ T T L B3MbN TR D [58], “hbd
ERIXA F /A FZEEERD | 2THDH CByZAEENLTWEEEX LR TNA.
¥, CBZAKEMGIC K - T, BMIORIETT N, HIZIET 7% FUBHERENRAE
TNV (19], AZ = UBFREEREETT L (18] SRR E SRS ERTRERET
(591 BT ARIERISEIHIT A E Vo BERHE. ZhbDZ &b, CB; ZHE
RREOHEICBNT, EERREZREZLTWALEZELLNRS. F2T, 200U A
BERIETT MR VT, 8777469 DPLRIEZRIZOWTRET L. BWlc, RGO
FEETNE LTHAENTWAAT T (DNFB) BRENMRIEIZRITT S-777469 OF
BERF L. TR, S-777469 13 DNFB BRENIEE 2 HBREEICHHI L, R
THDF Vv =/ n b ABCERERIMAREZ TR L. T2 b, 8777469 133E
274 FEOFIEEE U TERRIECH ORISR E2RTZEBHLMNE 2
7o BWT, B 1 BT PE—ERFRETNE LTOFEMMEEZP 556 Uk NC/Nga
VTYADY —HRBREERET VICRT D S-777469 OFEEFT-. TOREE,
S-777469 1%, #ESHIEH (13 AR B L CRIBR A 7 2MEI L, RERETORE
DREERHREMATRE & Vo RERARFE L EEE L. RIT, S-777469 D%k
EBIROA A=A LERLNCT B, FoEFREERETNMCET HHNEME
ArFE) A FOEE, ZEWICHRES VTE /A FIZXBRIEB I Y =HEFER
FIEREFMACE T DFERBHEICRIET S-777469 ORBERF Liz. ¥, F=HE
BREERETVICBITD 2-AGC OBEEFHRTDDIC, EMREMMICEETS
ZAGEZMELLT A, ENRELERLUT, FEREMMAED iz, DNFB %
EMRIETT VIZRITS 2-AG BHEIE L-TWiARWLAS, DNFB 2#4@E Lic< v R EfICk
W, TORMEHERLTCWAHRERDD [51,60], FIEICERLTWAZ LB THRER
5. VT, S-777469 A% 2-AG DIER ZBET 50 E D RET LIz, £OHR, S-777469
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i, in vitro T 2-AG D3FHE T 2 i EEER#R EoL-1 MRS & UNEERER HL-60 MR Dk &
FEERARYICBEE L. S-777469 BLIMIZ X 2B~ DREIIRY b oo, 7z, invivo
T, F=HRFEREERET BT, S-777469 IXHBEERN S 24 Bl O~
DIFERERIZ T & F B A9 iz L.

AVTE A FEFEE~OEERARMEY 2 FE LT, AEABIU2-AGHEETS
2, ROWEMEY v RiZ2-AGTH L EEX BN TS [61]. 2-AGIKBILTELFDO L S
RBEBEET D, 2-AGHE, nviroT, CByZRBEREMN LTHBIRS< 7 07 7 — U0
B E OMEERTHET D [47,48]. NTT UROTPAMLR P THEE L= U A BN RERET
WITBHER2-AGEOEMBRD b, ThbDENRERCE,SREERETHD
SR144528DF Hiz L - T, HDHWIECBRER/ v 7 7T U v RZBWTIMHI SN D
{51-53]. 2-AGE = VADESCBMT 5 L ENOREEZELT S [54. Zi bR
LY, CBRBRDOEETZRERICENT, 2-AC PEEALBREERLLTNDI LS
bbb, —T, CBXBERINAETIE T HHU-308°CB, 5 F R IEEIRAHFEIZE
TH B Win55212-21%, 2-AGH B WVETPAFB RO T AOEMNINE LB E IG5 28,
HU-308%°Win55212-2 Bl CII B REEZ R LRV 2 &R, Win55212-2482-AGIZ & - T
FHEEINSHL-0MIDMHEELZAET S Z ENHFEEN TS [54]. ZDZ LD, CB,
ZAMBRIRKEEIZED, 2-AGIZ X HCBEAMEKE N LI RIS ST L Tl <
FREMERRIREND. Zh b ORERIT, CBEREIEEEEN T 5 CHREEOK2EEEL
TRY, EEIEMELRTERTHSD. Okab [54] 1%, CBSAMEIMEEIZKIN-AGHEEM: DK
BEEET DA =X LEMATHDIE, HL-60MIREH W T, 2-AGICK > THES
DDHBNA~D BT AFEACKT B WIns5212-2 DB &2 RF L. HL-60fIfE %
-AGTHIET 2 &, MIBENIA LY LARENRAEIZEF T34, 22AGH 50X
Win55212-2iZ & - THILET 5 &, CBRBEOUBIELZBIZEI L, £OHD2-AGH
BIZ L BN AHEANRRESND. Z 0, 2-AGORTAERTIE, MM TRSRIESD
BIEF IR CEE T 543, WinsS212-20RTAETIE, 2-AGIZXTT 2 R iREBH3 thik
HEMBEAMEIND Z EBH LMol Tz kb, FEED X S GRS
ZEAZI32-AGIZ X D ERHI R RIS NE TH D D5, Win55212- 244 BT X » THIMAS /R
THZLT, ED2AGOERPHEESNDREENSHS. ZOFERND, Winss2122L
[F] CRHE % T 95 — S OCBy St ABFEIEEIL, 2-AGIZ L HCBZAREN LI RERIGIC
X LTHRIBREZFTEEZERALND. RBRT —ZILEBWVT, S-777469DFTLEIZ L - T,
Win55212-2 & [F#RIZ, & D% D2-AGHIKIZ L ZHL-60fIZD A3 7 AFEA % R HE
FTDZEERBLTNS. ZNETOERBRB LIV INETIE LN TV AR
WEBEEXDE, ST74690EWInS5212-2L AU A I =X AT, 2-AGIC L » THEXND
FIEMMRIREEZ G L, HAEDRERT I ENTRBRINC.
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UlLzRE®D L, CBEARBRIIEBIZETH 587774691, ~ 7 ADNFBFERHEN
RIEET VI L UNC/Ngaw 7 ADF = HLRBRKERETNVOREREZIH L. €
LT, EDOHIIENRIZ, BT v/ A4 FERFEOREMNEY Y FThHB2-AGHCBZE
BEEZN L THFETLIRERICEEEZTELICL o TRESND EZZ DN, I
bDZ b, S-7774691%7 M E—HFEER O X 5 R REEKERBOTREIEL 2 575
MRHD5.
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BIE CB,ZAEBERNEBECTHS S-777469 D= T AB LI RT v P DK
REATENC R IE R

I 1

FEAL, [BlofBE D LI RARWREBR] LERSHh (62], 7 P —iERERE
WM ETHRERE, HOVIINKET2LELTHEEBRREL LONBKEARTHIE
SROLNDERTHD.

TN MR RICBIT BERL, BEOQOL ZETSEAHEERD 1 D THY,
REDEBRBIZHEETN TS, EHC LB, KBROB(LRBRYYE, REIHED
FRELRDED, TOa be—VZERICEETHD. 7 Y —EEEROERC
MHLTERAY I H ZAEERRE (it 24 IVE) BECHAVSRTHEN, 20%)
RIEBEHTHY, T2 THa. HEAY I VERBHLRAVERL LT, #EN~
DR, H ZEEUAOE A4 I -SREOES, A IV UAOERMEOR
LEREREBZOND. 7 ME—HEERBEOREIRE T, BREME (CRHRIE) HEE
REGEREABZ TREOABETICETHRLTRY, AEHIMICH LT C HRUENR
BLROTVWRER, TbblEE CILELER TRV L ) RIEMERINS S LT hERY
BEUTUE IESBBORIENE T TS [63]. £/, B RZ I OZFMEET H~H, T8
O AFEEPREZINTEY, H LA H3° iy SFEROEL~OEELHE ST
B LG [64,65), Hy RAKEHEETT A7 Tiie R & I 2 X AFEL B EITE o
RREMERH S, EHiZ, BRAZ I EMMCY, <X M, ¥FF /%4 b, T Hla,
—REEMR CHOEA BB ENAT Iy (Br h=b), XFF R (B TFRF R P,
TR ), YA bHA Y (L2, IL-31, WREAESEY » RERFLEEF (thymic
stromal lymphopoietin: TSLP)), 7277 —¥ (hV 74 —¥), §EAT 4 =—F— (B4
2 RV By) REBL DEWMEDEL AT 4 =— 5 —BHEETD [66,67]. EDX S
I, EADRRE, FCT PE—ERBRO L S REEEERBOERIBNT, FOR
AEBRRIIFEFICEETHY, LR 2V M e —AT5 2 L IEETH S, MBI,
£ DFRHED K BB L o> TV D0 OFEEE (Aa~d #iE, B BMEB LU C ) 235
DB, KIEE DL AR L DR, RIMEOEH CRIETHDZ EBHMORATWVS [68—
70]. ¥, #HiBWELD ZOREZFERBIZI-TEa b3, #-5T, CHHEICE
HIEEMHT DI LT, AP IBOBAEHEATHI LN TEDLELZ LS.

CB, %I, ¥ T v @ DRG BLUE FOEBRBEHRICBWTREDHR S
NTEY (16, 71, 72], F2ETH UL KEREOHE OMIZ, FEHDMAHA~OEEHR
Wahd., EE, CB,ZARERNESENERIEAZA L THWAZLBRESL TN

il
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[19,73-77]. 7=, CBiZRMKEBMIETHS HU210 4, b MZBOTERZ I 42K D
BRINDIERZTHHTHZ EBBREINRTEY [22], VTV A FEFEEBELRD
REICbES T2 ERTRENRTND., 2T, CB, SEMSERNENETHS
S-777469 DHLF HPEZNEIZSWTHRE L. BELE WS B OB ARRE 2Bl C
fifi9 5 Z L XIERICRBETH B A, 1995 £EIZ Kuraishi & [78] 25~ 7 RDB|~ R E{TE# %
BRE LIET LV ERE L, BIETIHELOFMFEE LTI 05| o fRE T8I 2 1
ELEEEMETABRIRAENTWA Z b, FEEEDEEZANT, vU0RRT v-b
WZBITD 8777469 DHLE SFEMEETM U, i, ERAF I VLo THE SN DM
RBFEKITRT D 8-777469 DR B L OFHFHEH BRI (dorsal root ganglion: DRG) 128
i7 5 CB BB D B E R~
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2. ERMEBIUHE
2.1. EREY

MEME ICR =7 AB LT F344/Du 7 v MIEARF v —A R « US—X DA LK. M
JWICSK V¥ FIZAART Az — L DA L. B3, EiR :20-26°C, 1BE :30-70%,
FREARER] : BARE4 12 B5RT (FRAA ; 8:00-20:00) (&R E L-BMfAFTENTHE L. EF
falkbl X UWOKIZE B S/, B EREHER, HATEUYEREEEAZRED
FBEEZITTERBINE.

2.2. FEipk LURREK

R L7238 K UREEL, BIT @Y Th D, S-777469 33 L UF SR144528 1, HEF %
RO EFTICTRRL, 7oF Y 7=V EBER, 712 T8 (Sanofi-Aventis) 5>
GHIH L7, BRZ IV, PAFAANLEXVE (DMSO)(FHTATRAY), aw g
v N 4880, YT RE VAP, Er b=, AFNEAT—R (MC) (FICHIZRT ), (3-
T/ hF T 2 ((3-aminopropyl) triethoxysilane : APTES) (Dako)

2.3. BREEITE

BHATH#FER Y5 2-5 BANC, XY A 2AVT UV ABLOT v FOWHITFEROE
X &Lz, EBREEKICER Lo A0 K 48/80 (3 pghkite), & A4 32 (100
nmolfsite), & BHVMVIH T R & 2 R P (100 nmol/site) % 40 uL, =7 A DEHEWNICHEET
HTLICEY, BETHEERE L. 7y MIBOTIE, Ba b= EiEE 100 pL (200
ug/site) FIAIRE L CIBREITEI 2 0 L7z, [GMEHE (Control) BEICIZAEBMAH K Z FH
WG U, SEEDERSE, BEBIC7 7 UAVROBE—Y (I8 x BITE x HE
10.8x 20.1 x 145cm) (21 L2 AN, 30 EO5[-REEEEE BRI TEELE. —
HOF| >BWEITE (BEE LT TESRER Ch 2WIERE(MEDS| &R, 0%
2 TATECOTE) # 1 @ LTHEE. S-777469 BL U7 =% Y 7= F P,
0.5% MC IZRRE L, iEH R 545 | FRERTNICR 085 L. SR144528 i, 0.5% MC
IR L, S-777469 %R 5-F HEAMCRNES L. Vehicle HEEIZIE, 0.5% MC 2 5%
O#s L. 228, BloREEEOMEIRIZUTORL YRz, MR (%)=(Vehicle
BEH OB - MO FHME - YR SHO 5| - 1B &m0 EH{H),/(Vehicle #531
D 5] - 1 & [E$ 0 FEIE — Control FHD 5| - & BEIEk D FHE) X 100.

24. S-777469 DREH/EGIC L HE
S-777469 (10 mgrkg) 1, 1 H2E7 A EEEIZ1E) BOFEL, KEEE5O 1
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BI#z 2 /80 L 1 48/80 (3 pgfsite) % 40 ulL KRS LC, EREER L. BEEEL
FEIZ, S-777469 & 2o 78t 0 N 4A8/80 500 1 BEREIAMIZ 1 [BIHE 5 L.

2.5, HRERK |

EpR 5D 50 iz, vURET LAY (1.5 gk, BEERERS) KT, SHEEL
UBLTEERL, BEMERRZEL LA, <7 REERETZB COICREEIEDOR
WIEBICEW ., EER (R Z2MHERICEMs Y, MROBMELEZREL, £
DEAMEL 2 BiRSS (MEG-2100; BALETLZ) #AWVCTHIEL, ZOMBIALER
B (THulES) 27 FuZ5F o VEHIER (Powerlab/8SP; ADInstruments) % fi
WTFOHNMMEFICERL, a2 Pa—F—DT=F—TRILEEEL. T—F DA
F o — b ~OHAIB L OB KEEZEOMRTIE, Y7 Y =7 (Chart 5; ADInstruments) %
WTITRR -7, MEIEBIARELThD, B RF I A 50 ul (12.5 pmol/site) % iR
BRI D RNIZIRE- L, 30 B0k kORISR ERIE L.

2.6. SEAMCERER Y Y X5 CB, ZAEEKED FEL

TIBF A8 T AT =T —F (glutathione S-transferase: GST) B L=/l h—2X
&G4 237 H (maltose binding protein: MBP) 4 7% C RUgIZFIM L7z CB, 2 H/M(T 2
/ BRFRH: 302-347) £ L7 HEe RBHBEHRIC Lo TREA - BRHLZ. GSTCR, BL T
MBP-CB, & % > 32 B, FIETh CBy ZAMICK 2 U FHifLiE OB L UH
MiFH 5 0D CB, ZAEFEFRATUEDR RO DICHWE.

3 M D JW/CSK v ¥ FIZ GST-CB, % 2 BB EIC&F 7 HRNIEE Lic. Hikomg
7 10 AR GST-CB,y i M LM L, Yiilis v 47 488 L7 GST-CB; %
AW BABRBARERET v~ (enzyme-linked immunosorbent assay: ELISA) #5iZ
Lo THIE L. b @bl 2R L HliiEd b, CB, 2 ARk 2 BEE LT,
MBP-CB; % [H 7 L 7= AminoLink Coupling Resin (Thermo Fisher Scientific) Z W=7 7 1
=T A4—7uw b7 74 —IC Lo T CBy TR RIVRHEZEREL, ELISA BLW
Tz ATy Mo THEOHREMEZMR Uiz, CByZARKFRAFIKIL, Vo8
TR A FRRE K (phosphate buffered saline: PBS) (2% U C@EHT L, REEHEBREICFERL
e

2.7. ShfgsHR LR

ARy b E S —VEREET, ICR v U RAOIEIAEIRE ¥ PBS 2IEM /=%, BEE
HE LT 4% /STFHRALLT AT K (paraformaldehyde: PFA) #¥Eli L=, #Eifi#%, DRG
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Z#H U7, B L/-DRG % PBS TX e Lictk, =% / — A& AW TERIERNTHA,

FULVTERL, ST A LE, ES Sum OEIFEZERIL, APTES T=2—7
AV LERG A RYFRCERE L. BT 7 0 /238 L, PBS T 500 AR LLE
By XM CEER 30 407 vy dr /0@, (ER LAYV ¥E CB RAERIUE 1.0
pe/mL (PBS) &AMESRAET T=IR, 304K &¥7=. PBS ¥4, PBS T 200 fFHIRL
7= B A F BB FHUE (Vector Laboratories) & IR T, 30 AL S ¥, HEWESFL
. BT, TEDY - BEAFY - LG —EEAE (Vector Laboratories) & iR
T, 60 4YBUG S 7. DAB EHERMULEGLSEEE, ~v &Y r2HN TSR
£ L, JiK#, Entellan new (Merck) &ifiﬁ”l Uz, EARTARBEMEICTEELEL.

2.8, HREERARAT

FERITEY + ERENE S.B) ORL, ZHREOFEEREICIE Welch’s rest &, FHHE
B Tukey test Z V2, WTROBREIZEBNTS p<005 ZFE L L.
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3. RE
3.1, §-777469 DHLE AT T 5 CB XA RREREOKBE

IHETIZ,Odan B (23] BTV ADa LT FA3/80FHHS | - & 1TEI %, S-777469
BEEICIHHT D Z EF2WE LTWA. S-777469 DFLE 5 FESIR)S CB, TAEEZ M LT
FESND I L 2R T DD, CB AR TH S SR144528 DIEIE T H D
FEFFET T, 8-777469 D5 > WX ATRHINHER M L7, ICR w7 A% FL>, SR144528
(0.2, 1 BLU S mghkg) 2R NOEE LIZERIC 8777469 (1 mg/kg) %5 L, 2 MK
DEMCMETH D237 F 4880 2ENEE L THER I8 oB& T8I
DEFRE AT LIz, SR144528 135 o B E TR O 1 FERARTICIR & L7z, Figure 14 {278
3K 512, SRI144528 IETFELE FIZRVNT S-777469 (1 mg/kg) XA E 25|~ & 2 ITHIHNH(E
H#ERLUK. —J, SR144528 (1 BL TS mghkg) TFIET TIX, S-777469 MF| -3& = 178
MHEAIZIRES L, Vehicle (0.5% MC) 5.8 &L OFEZEPEL L. SR144528 (5 mgke)
DOEMEF ST /37 W 48/80 FHEF | -~ BEITHICHELZRIEI I o0,

250
200
150

100

Number of scratching (30 min)
8

0

§-777469 Veh Veh 1 1 1 1 Veh (mgfkg)
SR144528 Veh Veh Veh 02 1 5 5  (mgikg)

Saline-injected Compound48/80-injectedgroup
group

Figure 14. Effect of SR144528 on the inhibitory effect of S-777469 on compound
48/80-induced scratching behavior in mice [79].

S-777469 was administered orally 1 h before the intradermal injection of compound 48/80.
SR144528 was administered orally just before the administration of S$-777469. The number of
scratching behavior was counted for 30 min after the injection of compound 48/80.

All data represent the mean = S.E. Veh: The vehicle group was administered 0.5% methylcellulose.
i p < 0.01 vs Vehicle + Vehicle in saline-injected group, ~ p < 0.05 vs Vehicle -+ Vehicle in

compound 48/80-injected group (Tukey test). n= 14.
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3.2.  S-777469 D4 INEFEMEIC L 5 BEHATEICRIZTTRE

S-777469 DFLE S FEIERICOWT, BRx RERYEEZRAWTHRN Lz, SRBEL L
T, Hik A& I VEK (U ZEEEHE) THi72F V7P rEERA L. BT,
b A& I (100 nmolssite) %, ICR =V ADEWMICENER LEBRIZRD N5 o
SITENC RIT TR E R L7z, S-777469 (0.3, 1, 3 BIX TV 10 mg/kg) BV T =%
ZxFPr (1, 3, 10BL U 30mgke) X, EAX I UHERO | BERTCEARES L.
Figure 15a iZRT L O, BEAZ I VBEICL>THLMNRF| B THNERES -,
TORIR LT, S-777469 I BRFESRMBIZIREZ R L, £OLERIL 10 mgkg D%
ERTHETh-o . FHEIIBIT HMAIZEX, 0.3 mgkg: 28%, 1 mgkg: 55%, 3 mg/kg :
59%B LT 10 mgkg : 69% Thodfc., i, 72F V727 P b HREKEN 2R
ZRL, TOZRIT 10 mgkg U EOBREETHE ThHo/z. FHEICEIT 2IHIRIT,
Img/kg : 43%, 3 mg/kg : 52%, 10 mg/kg : 74%38 LT 30 mg/kg : 0% T o7z,

Wiz, BEWE L LTERZ I ofb ) 237 A# A P(100 nmolsite) % V>, [l
BRDIFIEIT T 8-777469 OB B ATEIMNHIMEM ZFHME L 7. S-777469 (0.3, 1, 3 BLV
10 mg/kg), HBWIET7 =¥ Y 72 F P (30 mghkg) 3 oWEITHATE O 1 FERIATICR
A& L7z, Figure ISbIRT LI, ¥ 7RI VAP ICL» THEEBENZF| - B E1TH
% S-777469 I BRAKAFRUICHIHI L, ED3RIT3 mgkeg DL ELORERTHE ChH o,
HFRAEICBIT SIEIHEIE, 0.3 mg/ke : 23%, 1 mg/kg : 37%, 3 mgkg : 43%3 KUY 10 mg/ke -
48% Th-oTe. —F, 7oF V7 F P2 (30 melke) AL RIGHER 2R & o
7o (HDAIEE : 12%).

S BT, §-777469 DREMFBRTIIT ~WHEEME LT T v FEERALTHS72D,
Ty MBI HHEIEDRELERLE. Fy MBWTER h=rOEREREIZL-
T -BEXITHPERINDI L VWOMERH DT LD [80], S-777469 DER b =135
BB SR ETENCKIT BIEA £/, F344/Du T v F &V, o b= (200 pg/site)
EEMICENEH LEEBCRDO LN D5 ~fEETEE 30 SFICb Y L.
S-777469 (0.3, 1, 3BL U 10mgkeg) HAWVWE7=2F Y 72F T 30mgke) 1%, &r
F= AT L B5| - BEITEIRE O | FFRANICEAHE L. Figure 15¢ ICRT X 51,
$-777469 DA EIZ L » THEKEFEN RS ~BWEITHMBIERLBEIh, TopE
i¥ 10 mghkg DT EETHE Cho . FHEIZBIT HIHIZRIT, 0.3 mg/kg: 14%, 1 mg/kg:
15%, 3 mg/kg:30%B L 10 mgkg:33% Thol. —F, 7=F V7 =252 (30 mgke)
IER 2R &R odz, F—F IR LTWRWR, =7 AIZBiFsEe b= (30
nmol/site) FEFES| > FEEATENTRT LTh, $-777469 (10 mg/kg) it 43% D& B2 MHER &
RLER, 72XV T7oF V0 (30mgke) B LRIGIERZ R S2bolk.
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Figure 15. Effect of S-777469 and fexofenadine on scratching behavior induced by
histamine (a), substance P (b), and serotonin (¢) in mice (a, b) and rats (¢) [79].

S-777469 and fexofenadine were administered orally 1 h before the intradermal injection of
pruritogens. The number of scratching behavior was counted for 30 min after the injection of
pruritogens.

All data represent the mean + S.E. Cont: The control group was injected with physiological saline.
Veh: The vehicle group was administered 0.5% methylcellulose. ## p <0.01 vs Control, "p < 0.05,
" p <0.01 vs Vehicle (Tukey test). n = 20.
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3.3. BEATENCZN T2 S-777469 DREHR G L B8

BYERNREAZBRT 2D, EINCEGLZERTINERHD. £IT,
§-777469 #REHREFLTH, EOREIHEMEAP M SN DINE I ERFTLE.
S-777469 (10 mg/ke) % 1 B 2[E 7 HfE (Be# BT 1 E) REBOHRS LRIC, ICR<Y
AZRT B RT R 4880 BERB B EITENCH T 2EAEFRTT L. BEESIE
Bl o R EITEIEAL D 1 WRIATIZ M U 7. [AFRiC, S-777469 (10 mgkeg) OHERRD#E (1
FERIRTALE) OB LIRS Lz, Figure 16 1273 X 512, S-777469 (10 mg/kg) O HEIH#
1Y, oo R0 BRI -BETHEFECMEI L. £k, 7 ARIRERS%E
ZRWTH $-777469 1R HEIR & L MRBEOFTELRMMDR LT L, EHOMBIRDL
Nniphoi,

5
= 160 o
£
o 140 | #h
e
o 120 |
= 100 | * o
]
® 80
]
2 60
(o]
5 40
£ 2f
=
z 0 N 1 1 |_T_| 1

Cont Veh $-10 Cont Veh $+10

Repeated Single
administration administration

Figure 16, Effect of §-77746% on Compound 48/80-induced scratching behavior in mice
after single or repeated administration [79].

In the repeated administration group, S-777469 was administered twice a day for 6 daysand 1 h
before the intradermal injection of compound 48/80. In the single administration group, S-777469
was administered 1 h before the compound 48/80 injection. The number of scratching behavior
was counted for 30 min after the injection of compound 48/80.

All data represent the mean = S.E. Cont: Negative control, Veh: Vehicle, 5-10: §-777469 10
mg/kg. # p<0.01 vs Control (Welch’s #test), p < 0.01 vs Vehicle (Welch’s t-test). n = 15.
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3.4. DRGIZEIT D CB, ZAHFELL

CB, 27D DRG = =— 1 KT B RIERHERT D701, REMEMRAEEEL
2L 2%, CB,ZREMNEIL/I (A < 20 um) O DRG ==2— B VIR LTEY,
F+_RTODRG =2 —1 DB LFE5L LN CB, ZRKBMETH 72, —J7, CBRA
(RIS 20 pm LA B4 X0 DRG 123 S Hvied- 7o (Figure 17).

Figure 17. Expression of CB; receptors in DRG neurons [79].

Immunohistochemistry showing CB, receptors immunoreactivity in small (< 20 microm diameter)
DRG neurons (top right) and in large (> 20 microm diameter) DRG neurons (bottom right). CB»
receptors were expressed primarily in smaller-diameter neurons (arrows).

Left: Lower-magnification view. Right: Higher-magnification view of a circle area.

Scale bar: 100 um (left), and 20 pm (right).
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3.5.  S-777469 DHFIEENT KIZ T

S-777469 MHLZE IFEMERZRT A A= XL Z LI T B0, dlofEfTahé o
B & D APREE BN X D S-777469 DEEA T, L RAFZ IV EFNICERE TS L
BB R & BT DB O KDBAE U, S-777469 (10 mgkg) T AZ I D
I K D38 K % A B IZHH] L7 (Figure 18).

(a) (b)
25 r Veh
:g ‘
3:_ 20 B _
= :
£ 15¢
o S-10
»
S 10}
B
-g :
£ 57 :
|
=
0 _ Joimv
Cont Hlstamlne 2 min.

Figure 18. Effect of S-777469 on histamine-induced nerve firing in mice [79].

Cutaneous nerve activity was recorded for 30 min after intradermal injection of histamine. Total
number of spikes was counted to determine the nerve activity (a), and the typical data of nerve
firing in vehicle-treated group (b) and S-777469-treated group were shown. Histamine was
injected at a dose of 12.5 umol/site as indicated by an arrow.

All data represent the mean + S.E. Cont: Negative control, Veh: Vehicle, S-10: S-777469 10
mg/kg. ##p <0.01 vs Control (Welch’s t-test), "p < 0.01 vs Vehicle (Welch’s t-test). n = 13-15.
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4. E#H

BIEOERT, 7 ME—HRERREORBEBEZELERRRBIZBVWTRD LR
HERTH DN, BACESTIHRBERIINECREFELRY. EROREIIIERIC
BHETHY, BEL OGFREHCEDIMRIEAL TS LEZ LR TV [17, 66,
81]. HvF ¥/ A FEZFEEOMEHER, b MIBOWTEAY I VEROELEMGHTD
e, RBECEAZLBLUVT M —ERBRICR L TERSREEZTTZ LBAHRESH
TNBZ END (22, 82-84), H TV A4 FHRELDGEELRET A MREENSE LN
Teo A/ A ROZERIZIZFE, CBZEEB XU CB TAEEMBEET D83, CB,
ZRMRITPRARERICE S BHR LT 20125 L, CB BAKIL MR- RE iR
<EBLTHD [1585-88). ZhbDI Ehvh, CB TAKRINAYREEIZKIZ, CBSA
WA Lo PR EgIfE /A (M ER, ERER, KRR L) OB 2V EMIED
MEDRBELRDLBH/FTE D, AFRTIE, CB, TREBRRNEHETHS
S-777469 DILE 5 FERRIC OV THRES L.

VLI, 8-777469 BNEFREFEME TEE T DEAMETE) (78] W RISTREBELRA
Fo. 8-777469 ik /7 K 48/80 THEE LIBRATEI 2 MG L, Z OME/ERA CB,
BRI TH D SRI4S2BILL s THES R Z D, CB,EREEMN LIEAT
HDHEBZLNT. T, TOMOEEMEI X - TEEIN S BWETEH TS
S-777469 DHR%E, MERAZ IVETHI 7= F Y 7o F VU EHBIZLTH~ARL. 7
=2F T 2F VUM, TURACBWTE RS I CEREBREATREIE Lz, v7AZ
YAPR, Ty MiBiThtn b= UBRERTEINN Lot Ty TS
VUODEHEERANGEZT, RYRBRTHD. —F, 8777469 T T OREHEIC
L OBUWATEILERICHEH Lz, LU, S-777469 X~ T ADEN=) T A ML, T
v NORZY 2y b CHE e8I K » TAE L 5RABETEIC IS L RITS R
Mol (F—HIERET), £, STT469 PRI I, FT7RE 2P BLUYR B
=V DEFERICHTHEMEEELFTL TRV E, T v MIBWT 2000 mgkg F TH
ELUTH—RIER—RITENC BB LAV LE2EELE (F—FIiTR&EP). Zhdbo
&b, CB ZAMWRINML S-777469 PEEME ORIFICEE R {5l BE1THE A
<HRlTOMFL LT, BAROWREEZNAHRTIZLBBL0N, KIZZOKCSN
THRETL 7.

HrFTE) A RREZOGECEE L TWDRAEEEZE L TND I EXTTICHRES
HB [17, 81]. £/, CB,Z&EMEIIE bTF » PO DRG BLUE b D& EREMRIZR
WTHREABERINTED [16, 71, 72], CB; BEHRKEGER 74 U RBIC LD
DRG = =—r DHBANI LU LRE EFEMHIT5 2 &0, BRI LD CHREE
OIEMALEIHET 5 Z L BHEIN TS [72, 89]. ZHABOZ MDD, w7 AD DRG
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IZBIT D CBy RBFMFEELR LT S-777469 OHRIETHIC T HIER MR Uiz, ik
{EZFRAI L DMATOHR, CB, ZHRIL AS BHED — -0 C HHEDMATH 5/ D
DRG = =2—R VIZEZHER LT e, flx BEWE OER % CB, TARBRNEGZRN
il 28FEAONICT 5720, T TICDRG KRBT I EAHEShTWAE
AEIv, YTAFZZPRBLUER b2 DZEKTHAH, » L ZE/E, —a—2F
=2~ 1 (neurokinin 1: NK;) ZEEIB LU 5- Fa¥ kY 7% I (5-hydroxytryptamine:
5-HT) o &M [90-92] &, CB,SEBFR L OERBRZSERBETAIVNERHB LEZL T
5. EbIZ, vURILRBWT, RECEEDEERS L THRSNAMREKL T -FE
ETHOBEMENTENTNDEZ E0b [93], EAF I Lo THEIh I HREE A
IZX9 D S-777469 DFBEMR LImL 5, S-777469 (IR BE X EFEICMH Lz, 5
—FIIIRLTWRNA, Er b= UEBERAERRAIZ OV T $-777469 (10 mg/kg) A3
HlTBENITF—FEIELTVS., ZhbDOHEEND, $-777469 HFEAZEAD—K
REMBROREZHHTD Ly, Fx RERMEIC X > TE U SBEITE & 8
THELEZLND. FTe, CBZFMRIEEIEK (AM-1241 B L R L-768242) 234 YA v
FMIc 27 v bEREATAADEDINVY b= i@z TFBE~TF F (calcitonin
gene-related peptide: CGRP) DR Z IRERFRICIIBIT D E WS MENRH D [94]. =D
b, S-777469 MBI E OBEMEZINEIT 2 Z LI X o TEREHIET 5 HE
PEPRRERENDD, FERIHNTIREEIEIT2—F T, WA 5K 28 L
WAB=XLDEASLED, SLADRMBKETHD.

IR RFEL ORI EE 2T 5E, REMICERMZERT I XNERH DL, CB, ZENE
TEENSEIC K » TRIHEANC CB ZEME1EMHAT 5 &, CB, RS MIERE & iR
W Eh (PTEML: internalization) 972 Z & BHE I TR Y [95,96], CB, ZAKIEEIZEE
REHRG T2 EMENECDRAREEAZLOND. FOD, <7 RZBWT $-777469
EREHRE L, 7 OEDESHERESNBENEIDERT L. TO/KE, PRty 7
A ORERESICBWTHEERSOHE & FHRICAE2 RSB bh, KEES
% HEHHBWI LAY, ThRbLEERE TRV EARBENT. S-777469 ORIBKIC
Lo THIRDRISERAEL D Z L ERERT —F BV TR L TEBD, 8-777469 13 CB,
SREBONTELES| KBTI EBRBEND. Atwood & [97] 13, CB; ZAMEIEBIE
Wi, CB ZEROATELEEZ THEARBOLO LBV EORHB I LERLTREY,
S-777469 3B EFE THDOAMESENH D, THBOWHEMELEL LT, § 44 A FREEDE
BECE LT, ZEGCORNEMPEE 2%, TEEB VYA 7035 (BEMRE LI
RET D) ETORMS, THEQE LT IICEET I EAHE IR TWS [98]. CB,
FAREIBOTHFEHEORBSER Y Lo LT 5 &, 8777469 DHIFET CBy ZABNNTE
EERZLTHTSREETDZ LI T, BERE L WENWS ZEHELLN
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L0, GRMIAETHILENRDHD.

LAEEY, S-777469 I3FEH DY I NAREENHT D Z &k » T, WEDEOREE
BRI, RSB IEMNRETT EEZDND. S-777469 IE, KB\ THEX
FEHDAT A =—F—PEELTWAT ME—EEERO L D B RREDERIC
L TCHMMEERRTAEMERHD. SBEDIE, B 1 BETHUALT b —MERER L
LU %2 F 95 NC/Nga v 7 ADF = FEFBREERETTNE2 R VT 8777469 D
FOEERERR L.
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HeTG

T YRR RESRIE, AR D IR SEMEAICEE Y BETRBETH D, BMOEACE
HRBRLRA VAR, BBICLBAROMAEE Y, AREEBLOHESERIIIBE &=
Tehh, BRELZOFRED QOLEELLETIESD. 7 e —ERELTIE, T
FED | D THhHEADPBETE L& L, HEERHRETIZ i & v RERGH
HEBL, SOITRWNERPELD E V-T2 EWHER (itch-scratch-cycle) 34 U THBF EER
fLs®TWa. 7 hE—EREROBEORBITEA WA ZHAEICH Y, RAEEHNDHHE
RALTW3. IBRICEAT 2, FARAERBLUS 7 0l ARABRBES—EOELETRL,
IRLEREN TR, BHEARCER LOMRE YD, X0 RETEDIEORVWEY
DRARPEENTVSD. i, MBCT U EREROER R LTHRERAZ IV
EPANLNTVWDER, ZOPRIIRTHHTHAZ Ehb, EHEENCTZEDNEHE
BanhiL, SOICEUIREOENIEN D EELLHNRS.

AFE A Rk, TRAERSRERECICEWTRENEREREZALTEY,
BTES A FREFEHE LKA~ 2R L CHRRSIRE RET D 2 L B35
HEHTWD [40-42]. I E A4 FEEERO CB ZEEIL, PRMERICERBHL
TEY, BOBKRBIEICES L TWa—F, CBy RAMITSEERECRMMBICREA LT
BY, REEEEORY  ELAOREGICHESE LTV EELZ LMD, CB, TAKBIRAIER)
BIIHIIIE « PLE DEPRERT I LHHIFESh, WIFHIER, SEiERSREER Y
DHIEERHERRBEDLR2WT h E— R ERIERE L R D FREMESRH 5.

ARFETIE, 7 PR RIS LT - R T L CEEL 2 AREET L
U 2 DFEMRFENT R SO S L R & #i CB, SERRIRNIESR ©H
% S-777469 OHRIEEF B L UL 3 FEERIC W TRET L.

1 ETIE, NC/Nga v U ADF —FURHREF/RET MCHONT, 7 bE—HEEER
DREET A E LTCOFRERA LM L. 7 b E—EE R MR
ERY, N THERRY, ER) 2ETHIRETHY, HIROMESLHBOBICIX, FO
REZRE_X KR LIZETAZAVWARERSHD. REFNE, @2 E 3 BHHE, HH
BEDANY THEBEB IS = fURBRERMICL T, B LERERERETS.
NC/Nga LA DFRHF D~ 7 2 (ICR, CSTBL/6 38 LT BALB/C) ThREBROAEIC L Y KE
ROBEERLD, AOMREBRIIFIE LMo, NC/Nga w7 AZBNT, iR
FHABALALIRE, BUITE L ERR AT OX A La—REZHRLIZE 25, BETHO
WM TEBRA 27O ERBRO b, Ei-@ik{b Lz ZERE, HRFERE
1EHTH 10 HELLERERF S 41, b IgE fEIZ DWW CHEVIRIESHERE S iz, UL
Bo, MEURT 5 EICL - TRBOEEBLEOT &, REROEHERGELMLF IgE
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EDETHABOLN. ZALDOI LD, KEFTMMIBNT, EHEREOEBHEEBLV
FDHERFICHEATEIN BEEREH 2 F /2 LTE Y, itch-scratch cycle DEEBAE LTS
EEZLN. LI, FETNORNOMRRMEOSHER DL, EF~V AL
LT, ALHhRREA~DOHBRBRHEOEA - HAEBRD LN, ZALDRHERND,
EhOT ME—HEER LR, AETAOBERBRICITEACE R IBEBEAKEL
HEBLTHWBLELLNE.

%2 ETIL, S-777469 OHRIESRIZOWNWT, w7 AD DNFB FRENMBETTILE
FUEIETT bR ERETLEME L TOHFRAEE R LIENC/Ngaw 7 ADF =
FURFREBRETNVEROCTRE L. $-777469 iX DNFB R EAREET T LVOES
DOIEEZBEICISI L. £/, 8777469 i, ¥ =FRFBREFRETTNMIZBWTHR
$EETRL, REOEESLREMEMAR (v MERR-PHEEER) 129 L Vo 7= RS
FHELEWE L. CBy R/ EDOERNRAMLY H o FTHD 2-AG BV ATBWTE
EFBRTDZ L, RERMTHEMLTWDE Z EFRESATND [49-52]. £ T,
2-AG OIERIZXT 5 S-777469 DFEEE TR T2, Invitro OMFRIEESERIZ L U, S-777469
X 2-AG IZ K » THE X 5 Bk EoL-1 38 & OVBLERER HL-60 AR OWEE 4 BB KT
IHET 5 T E R BN o, E, ¥ =HEBREMAT T ORERERI
ZAG ML TWAZ &R L. ZHbOBEMND, S-777469 i, 2-AG 7% CB, %
BWHENS L THET HRERS (REEMREEZ ) #HETIZLICE o T, HRE
ERERE LTV A TREMSZE X DAk,

B3 WTIX, S-777469 OHLE I FEERIZSWT, =UAB LU v M AWTEER
FEMHEIZ L > THEREINDSG - WMETE 2 AREICHFMG L. S-777469 1= w K
48/80 TAVE L/ BRATEI 2SI L, Z OMH{ERD CB, XRAMKREHIE THD SR144528
R THEENZZ &M5, CByRB/EEN LIEEATHD LB bNE. VT, &
AZIy, YTRAF AP BLUER F=VBROBBITHICRIETEEZH LD
5, 8777469 W FHOBBATEI L EFRICHH L. —F, it RFIVETHDH 7 =
XV Z2=2F VN, B RAF I UEROBBATEIOLEBICHS L. S-777469 B R ¥
IV LS THERESNIMWERKEIH L2 E0b, 8777469 OHLE 5 EMAIX, CB,
ZEEEN L TELDOY T FTUREEREE TSI LICL b0 LEL bR, 7 Y-
PEREROBZETIE, e RA¥ I VMO REZD AT 4 =—F—BEEL, Th
HARMEOREIBITERA L, EAEF &R LT3 [62,63]. S-777469 iX CB, ZFME
FEBLUCKEEMERORELMETHI LIk o T, #HxREEDEICHT SRIGEN
T2 EHFEL BN, S-777469 IIHiv X ¥ 2 T L CERMZ R TERIS LTHLE
THBFEENHD.

49



PAELD, AFETIET FE—EREROFEBET V& LT NC/Nga v 7 ADF =Hili
FREBERTTNVOFERAEEHLMNC Lin, KTT AR, 7 bR O
BILOBRREOMRBICKRESERTE EEZXOND. £, FH CB, TAKEIRAI/ER)
FTHD S-777469 1%, MIREFFRITMA THZ DFEHDROTTZ &b, FHOIERRE
Fraed 457 NE—ERMRIGHKEL LTOWEENHR IR S,
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AMERADCHICY, HIGEBLR SHEE L HEEEE B0 F LR R3PS
EHFERFVEE NBREARICEER RS OEERLET.

o, RFRORTICE T ) a8 LR BE £ LRIk =tat ©IR

WL, WAERFEEL, ANERELCLIYRBHEGCELET. T, ERIZELEXR
RIS & EBE 2IRE £ LRI RNt SIRFTRRICERE e LR
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