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S

T LT —PEER, e, FHREREIRESIND T LI —REE, | RhEEIK
JRIZ X > THIERZ ESND, Tbb, BAlifus b REA I - PURRF R
immunoglobulin (Ig) E 723~ & Ml o 1gE 32 54K FeeRI IZHEA L UAE), FER
AN LR —HUENZ D IgE ITHEBT 5 &~ A M IgE ZRAERIIM S AN D, IgE 2245
IZ R o T S ic~ 2 Mlalx, fx OflalN s 7 F M n#Ez2 R T, TRNEY,
T I7X RUBREIEM B L OV A NI A O3B KINSND AT 4 = — 2 — %53
T2, ZhODAT 4 m—F =, MEGE, M ESMETHE, FE KR
We, EVRFUNE, T, FEA, ARSI, HRRRIE A & O 22 RURIER & 5 & i
T LI DUES | BRSSO TH DN, ThNBRENDEY, IgE BfE~
A MR D W END 3D AT 4 =— & —X, 7 LAF—REBOREEK A H 5
THEEZDTY, FE INOAT 4T H—EIENETEEL OEFNT LLF
—PBIBRIE L U TR S, B A X X2 HL B ARHEHTEESC cysteinyl
leukotriene (LT) 1 AEHIIRZR L1320 THD MY, —F, THLBEHFENEL
T AT 4 ==X —DORFEIRTH L7720, BEANT LAF—REREZMZ 572120
WRE DR D OREANE AT 2 RERH D 2", AT uA R (GE7Lvaan
FaA RN) L, YA S A CEANGIE ETOERET & TR TH Y, 0o
JRE 2R BULRIENE I 2 F 4 2 5 5, RV T LV — ek 2 80 LG5 V38, — 5T,
AT A FEOBWERIIARZZE L L BEIE <, iz, HEREPIR AN TR (&
A ZE B0, TRET T UARERNZ ERAREAIOB-ERTH D >0, L
FEERD L, BATOT VAR —RBIREOL 7V a VIFREH S TIERWE S 25,
SHDOAT 4 ==X =%\ TNHIHIT 5 Z & TRIENT LV F—IERICA M % R
L, MORAOBENATRERFHHEMICKI L TT v Ay F=—XARFETHEE 6N
25



WF 72 IS BN R THEA L LT, 7 LAX—HEEDIEINICH REREEN
FT oD, T UAF—EETHUEDPIRETH LI L, B ORERE TIINE
YD X 7 ERGUR L 725, HOREREBOBKICHZRT D &, Hi¥A M U1 >
PURSOSZ BT 2 A 70 & QAW FRIEIN B U CLUR, BEEBDOIREII T X A
LT P EBHIN D NEBMRERP SO SN TWD, BV 7~ F (rheumatoid
arthritis; RA) , #ofiE, 25 M=V 7~ F—5 & (systemic lupus erythematosus; SLE), %
FPER{EAE  (multiple sclerosis; MS), 7 11— 572 & 0 H C 50 R B OIEHIZ BT
EFRBEFIS AV LR TWL D3 Y KRS RA TBIZ IS 5 BT tumor necrosis factor

(TNF) -o PUADOEBIZEEE & S Dd, — T, AP RFOMBERORMES b F
I TWD, FELMERIIEENCTH Y, Y, EHIC K 5 60MHE, HEHlIZ
Db DIZxET B S SOSE N ER ST\ %, AR SEI %2 AWz Icx LT,
RNIEE S D WITIRENR 5 TROWEBEDHYEIE CTHET 22 L bRETH 5, MR
T, &G FRIRN E 723 TER) ORRS Z25F 2 28, FlomfRieRkE %«
ANHIZE L2 BEBLZ N, LR - T, HORERBIBFRIZBWTHT v Ay h=—
AVFEL, BWAENMEEAET 22 EITMAT, Ze2ThdZ L, ROKEGAETH
52 &, BiThD I &b ATHBULS FHEM A RD BT g 7,

Spleen tyrosine kinase (Syk) 1%, ~ A& M, HERK, ~27w77r—, 4FHEK, B
M5 OIS & UTRET DI/ T v v o F 7 —8 T, Ig ZU4ERITHIZ
Lo THEEINDLMBAN Y 7 FNBRE, X HIZIEZ OO THILA 7R
FEZH - TND P = 2 MHIRIIZ IV T, IgE ZAEHIISES D FeeRI 12 Syk 23 B4
HINZEE L, MlNS 7T R ER IS 2 e LR TSI 5, #iRE LT, IgE ZR4GEH
W LD 3RED AT ¢ == F —FWITK LT H R R ekt s R+ 22, ZoZ e
DD Syk &7 LV —OBIRMEN RE S 4L, Syk & KIEH L7-~ A MR 1gE 246 )
WZEDAT 4 == —RUWEFERICRRT 5L, SYkDOT > FE AT v R
CBT DT LA —ERGESIEEMEIT 5 2 & 20 Bt shTns, U koA Xk
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D, Syk FHEZIE, IgE 228G~ A ML D 3FET X TDO AT 4 =—HF — 3 W E
HlL, BT Ay b= XEI LISDERRT LX —REIRREIE L 220 2 L
MEESND, MAT, RO L H1Z, Syk i~ A ML O IC B 3B L,
IgE D72 63 1gG IZ K-> THl E i Z SN D MNESSIZIB N T HE R & EI 2 R/
. Syk NEHT 5 b 196 OUSIE, HOREREBEDHFEFMRICKE S BEb->T
W5 AR g Syk BLEIRICIT H AR RIBEE L L CoRREME LIS R D,
JTE-852 1%, HARTIXZEEMASHEIRBR AT (KR, AAX) (B TR
SNTALEWTH S, JTE-852 DALZEMEIE L (LF4 & Fig. 11TRT, ABFETI
JTE-852 DIEFFHY 70 FEARRFIE AR T 5 & & bIT, 7 LIV F—RBREIER b I
B O R BRI S L CORAMZME Lz, 8 18T, JTE-852 @ Syk [HEE
M, fZEB IR OWTRE 21T o7, 8 2 BT, IgE 207 2l fs %
L Winvivo i, EHITIET LR —EBROEYET T S JTE-852 DIEM 21
AL, JTE-852 DT LA —FH BRI L L COFAMEEELE L-, F3FETIL, IgG
29 DA G £ OV in vivo KOG, ZITH CRERBOEMET VIZEBIT S
JTE-852 DAEM Zfat L, JTE-852 D A At TR & L COA At ZBE8 LT,

HC \H HC._ CH,

2-Methyl-2-(1-{5-[6-(4-methylpyridin-2-ylamino)pyridin-2-yl]
thiazol-2-yl} piperidin-4-yl)propanoic acid

Fig. 1 Chemical structure and chemical name of JTE-852



183 JTE-852 O AR IZEE T 2 Mgt

B1HE fES

JTE-852 1%, Syk FHEIRDAIMZHME L A7 U —=" 7% XL ONEEIEEFE R D
W TR INTALEWTH D, ZOERBET, JTE-852 @ Syk BAFEMEH 72 H NI~ A
N2y & OFERINEY) (B-hexosaminidase) 43 Az k- 2 MHIHVEH DR S LTz
P, 2WREDHDORENRIE/IHIEH ORFERE LA TND DR TH T,

AREETIE, JTE-852 DIARI IR K202 HHYT, Syk BHEIEH, MERLT
(IEPRVEC OV TEHEM R BRT 21T o 72, BERIZIE, B PRI Ty b av e T
> b Syk W EERILEEA OB, B b U 3B b Syk & Wl E R
fEMT, 7 v b~ A MRakE A RO aN Syk BREVER OfiE, Syk BSto e k)
—EBZ AW ORET 21T o 72,

28 MER KOO

121 YRWE R L OEHE

HART2 1T 2 PEERA S E SR ST IC W TA AL L 72 JTE-852 R E & L
THEH L7z, Dimethyl sulfoxide (DMSO) %7+ # 7 A 7 A7 Btk (RUEl, HA)
MOREAL, BARE U TR Lz,

1.2.2. t b Syk ®F 7 —BiH i

JarvFr e hEESYKIE, NFan v AL 2% T Sf21 B BfifiaiZ s 8
EH72 1 @ % Millipore Co. (Burlington, MA, USA) mHEEA LTz, B4 F R L2
Syk Ry~ 7 F FHE (Biotin-EDPDYEWPSA) 2 2, Sigma-Aldrich, Co. (St. Louis,

4



MO, USA) TZFtA R L7-, Adenosine 5-triphosphate (ATP) 35 X UNy-¥P] ATP I3,
ZLZ 1 Sigma-Aldrich, Co.3 X OY PerkinElmer, Inc. (Waltham, MA, USA) X W AL
7=,

SCEROD J715 24P BB sk —Binta 2 EMi L=, § 725, JTE-852, t h
Syk, ATP, [y-PP]ATP, ~7'F FHE % 96 7 = /L7 L — MM LIEFI L 7=, DMSO,
b b Syk, ATP, [y-PP]ATP, ~7F NIE D = /LR IEEIL, THhEh 0.5%,
3.0nmol/L, 10 pmol/L, 1.11 kBq/uL, 2.5 pmol/L & L7=, JTE-852 D 7 = /L 1 e i Jig
¥, 0.1, 03, 1, 3, 10, 30, 100, 300 nmol/L & L7z, 7L — k% =R C 30 47 [Hl
& (BEEpUs) L7, 100 mmol/L ethylenediaminetetraacetic acid (EDTA) % & ¢e 20%
streptavidin sepharose beads /AR Z RN L7z, Z ORIKIEL, BERMGEEILET 2 H S
U UBRIb~TF FEEE (MSALOUCAERS) it 2 BRI TR LT, ~N—_AF —
Hess 2 AW T U gk~ 7 F FHVE % UniFilter®-96, GF/B®  (PerkinElmer, Inc.) (2%
HIXH, Yo FL— 37 7L MicroScint-20 (PerkinElmer, Inc.) %7 4 VX2 —®
KT = /VIZHAN L 7=, MicroPlate Scintillation Luminescence Counter (PerkinElmer, Inc.)
% T count per minute, channel A (CPMA) ZHIE L, KISEE V (nmol/L/min) %

B L7z, HIEE2 7 =3 9277, 3EIOMN. L7-FER 21T -7,

1.23. 7 v b Syk O FF—BiE M

Jarberr by baE SykiE, NFana A% VT SO R RIS
SE/ob D& AT Z EEERASAHLEIR A ITFEATIC B W TERI L 72, Lithium
dodecyl sulfate polyacrylamide gel electrophoresis (LDS-PAGE) % ® Coomassie blue 4&%,
72 5 ONZ western blotting (2L 0, FEHRIX XT3 T » FSyk THD I L AR LT,

DMSO, T v b Syk, ATP, [y-*P]ATP, X7 F RIEE D 7 = VIR KEEL, i
£ 0.5%, 3.0 nmol/L, 50 umol/L, 1.11 kBg/uL, 3.0 umol/L & L7z, ZDOfi%, & k
Syk O X —BiEMHME (1228 MH) L FRERICIT- 7,
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1.2.4. & b Syk B%#32 & U 7o s B R AR AT

ATP D7 = )L % 5, 10, 25, 50, 75, 100, 150 umol/L & 254k, &4-7-, JTE-852
%, AR 05, 1, 2nmol/lL & L7, ZDOMOISHEKIE, & F Syk D% —ik
PEREM (122305 H) & [RERIZAT > 72, GraphPad Prism ¥ 7 k7 =7 (GraphPad
Software, Inc., San Diego, CA, USA) % H\ T Michaelis-Menten Hlifg~D % CTiLd #1T
VY, BORBUSEE  (maximum velocity; Vmax) 72 HTONZ 2 = U 2E$ (Michaelis
constant; Km) Z%iH L7z, F£7z, Lineweaver-Burk B % {EH L T JTE-852 DR EERR
KaHEE Lz, &51Z, Lineweaver-Burk @ 2 k7 11 kh 6 JTE-852 D [HE %Kk

(inhibition constant; Ki) Z&H L7z, BIEIZX 2 7 = /L3217y, 3[EIOMSE L 72 FE5R

AT 77,

1.2.5. KFEXF—E OIEMEFAM
t |k lymphocyte-specific protein tyrosine kinase (Lck), & b zeta-chain associated protein

kinase (ZAP) 70, & I mitogen-activated protein kinase-activated protein kinase (MAPKAP-K)
2, b I mitogen-activated protein kinase kinase (MEK) 1, t | v-kit Hardy-Zuckerman 4
feline sarcoma viral oncogene homolog (c-Kit), E I epidermal growth factor (EGF)
receptor (Zxf9" % % F—V IR 2 Millipore Co.12 T 566 L 7=, FFEd Syk ¥+ —+
JEVERTMN (1.2.2.08, 123JHB L ON124THBM) LR UL, [y-SPIATP Z 7= i
PRI (radioisotope; RI) {512 & 0 BESRTEME 2 5F4H L 72,

9, JTE-852 DIk % 14 300 nmol/L ICFREL, A7V —=27

(KinaseProfiler™) #417-7z, &HlEZEZ 4 7 2oL Lz LEOEREIT- 12, %
DfER, Lk (28 LTI 50% LA EDRRE TR biLl-72, JTE-852 DIRMERE % 1,
3, 10, 30, 100, 300, 1000, 3000, 10000 nmol/L & L 7= (A7 PE J2BR (1ICs0Express™)
BiTolz, FMEZE2 V=T oL LIz L OEREIT- T,
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1.2.6. PN Syk MO FEAM

7 v b~ A MABAEEE rat basophilic leukemia (RBL) -2H3 #ifidiE, E =—~> ¥ A =
v ARBUYH /DR E TR N 7 (RBR, BA) K OREAL, #ERE 12 fCH oMk 2
H U7, R53EGHL L LT 10% fetal bovine serum (FBS), 100 units/mL <=V >} X
100 pg/mL A s L7 b~ A v > % &Te EAGLE-MEM (EMEM) %#H\W/=, €/ 7 1
—J L~ A4 dinitrophenyl (DNP) IgE (%, Y~ EmkNatt (R, BAR) »
A L7-, DNP-bovine serum albumin (BSA) (% LSL Co., Ltd (B, HA) XVl
AL, PR E LT L7z, Bt VU “E&ML linker for activation of T cell (LAT) Hi{& (Tyr191)
B L UL Syk HifkiZ, Cell Signaling Technology, Inc. (Danvers, MA, USA) X VAL,
ZEN Y CERE LAT B LR ETAR TS L O Syk o e ib e btk & LCTREH L7z,
LU b F v 2 HiA clone 4G10®1%, Millipore Co. 2 HIEA L, $aEIbEm DY
FR1l Syk A 2 7290 1 kA L LT L 7=, HT o tubulin $if& B-7 13 Santa Cruz
Biotechnology, Inc. (Dallas, TX, USA) X Vi§A L, otubulin A 1 Rtk & LCfff
i L7z, Horseradish peroxidase (HRP) #Fifk#it™ H = IgG Hifl7e & TN HRP £k~
7 A 1gG HUiAI, GE Healthcare UK Ltd. (Little Chalfont, UK) LK VWAL, Zh<Eh
U U FRAE LAT B 2 biire & NS Y VRl Syk 38 K O o tubulin # H A 2 RBLIA
ELTHEM L7,

|QE 22458t « £53 35 C 2x107 cells/mL ([ FH8L U 7= M@k 1o, &/ 7 n—F
JL~ 7 ZH1 DNP IgE Z I QTR 1.25 ng/mlL & 725 K 9 I2ishnL, =iE T 1 BEssm
AN L7, Uitk AEMIaZ 7 v B (0.1% FBS, 100 units/mL ~=U > &5
FO00 pgmL A kL7 b= A v &G T EMEM) (2 CHREE 2x107 cells/mL ICFAHL L,
2.4x10" cells/1.2 mL/tube THEFE L 7=, JTE-852 % i #& 4 0.03, 0.3, 3umol/L & 72 %
K olcushnL, 37°C i EimrH T 10 7y fMf#E L7-, DNP-BSA % f &L 1 pg/mL
E7R D X OIWTHIL, 37°CRERE T CTIEMIZ 1 A v Fa— g LTk,

7



HHRE 2 Fs g LTz,

Syk D4 E /% immunoprecipitation; IP) : IP i ©'— XU%¥& % (Protein G Sepharose™
4 Fast Flow, GE Healthcare Bio-Sciences AB, Uppsala, Sweden) (28t Syk HufkZ ¥ L,
4°C FC2FRMEENER LTz, m LB O L v &P SykPiiEfES IPHE—X & Lz,
AL ENAT LT, ABRYERRIE O TR TEE (IP H e — XICIER RIS G T2 7 v 37
BOBRE) #1T7o77, 775, IP b —XREIK L MsEKZIRa L, 4°C T T
1 FRIRREIETN Uz, 30 O BTE 2 PRSI a iR & Lz, RIS, $t Syk Lk
G IP HE—X & PR B 2 1R ES L, 4°C T T2 RpfEsEER Lz, m=01%,
Nly h&EBEILLIPH TV E LT,

LDS-PAGE : IP ¥ > 7138 L UG IP Mllia i io %t L C, LDS & AREEHE & 1= TAl
ZUML, 70°C FT10 o L7z, =& Bifa vy, 200 AL FEEEDS
' F T PAGE 21T~ 7-, vk@iHE & LT PowerPac HC™ (Bio-Rad Laboratories, Inc.,
Hercules, CA, USA) Z H 7o,

Western blotting : LDS-PAGE |2 & ¥ 43 L 7= # > /X7 '& % polyvinylidene difluoride

(PVDF) JHICHEEE L1z, #25IX b T A7 1y b 27 A TRANS-BLOT® SD
Semi-Dry Transfer Cell (Bio-Rad Laboratories, Inc.) % f\>, 25 4/ FE®EE 1 FEfE o
KETITo T, XV I EEERS L PVDF EE 7 0 v %27 L, 500 f5ICA R L 7=
BRE L RBUA (LY Eefb LAT Hifk (Tyrl9l), H1) kT v ik clone 4G10°
F721IHT o tubulin UK B-7) A3 T L7z, =R T 2 RFffl#E L7-#%, PVDF 4 i
L, 2,000 fFIZAR L 7= FE 2 RBUA (HRP AEREHT 7 ¥ 19G HUIA £ 7213 HRP 1%t
~ U A 1gG i) (2R Uiz, =i T 1RpH#RE U712, PVDF RZ B L, FEaHK

(HRP Zfi)) 12 Lic, VI /A A=Y T F 74 % —LAS-3000 (B LHFET 1/
LR, R, BAR) W T3t i Uiz,

FHANE 2 Fig. 2 (2R T, LEIOFEREZITY, FHEIXZL Fa—T7F2L L,
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RBL-2H3 1hr 10min 1min
| | | J
T Room temperature T 37°C T 37°C
Anti-DNP IgE antibody JTE-852 DNP-BSA
Cell lysis
Lysate <
IP with anti-Syk antibody
v
LDS-PAGE
IP sample containing concentrated Syk J
VLDS'PAGE Transfer
v
N Transfer PVDF membrane
PVDF membrane Cut
Anti-phospho tyrosine antibody Anti-phospho LAT antibody Anti-a tubulin antibody

HRP-conjugated
anti-mouse IgG antibody

HRP-conjugated
anti-rabbit IgG antibody

!

Chemiluminescence measuring

HRP-conjugated
anti-mouse IgG antibody

&
<

L
Cl

Fig. 2 Experimental outline for the evaluation of intracellular Syk activity

BSA, bovine serum albumin; DNP, dinitrophenyl; HRP, horseradish peroxidase;

IP, immunoprecipitation; Ig, immunoglobulin; LAT, linker for activation of T cell;
LDS-PAGE, lithium dodecyl sulfate polyacrylamide gel electrophoresis;

PVDF, polyvinylidene difluoride; RBL, rat basophilic leukemia; Syk, spleen tyrosine kinase

I3 R

1.3.1. Syk ®FF—EIEMEIZxT % JTE-852 DIEH
E XTIy b aeF o b Syk & H\WT, JTE-852 @ Syk - —E{EHMEIC

% BIHEEM R L NCFOREZEIC OV THFT 21T o 72, JTE-852 1%, WSIIIEE 25



UCiliflid Syk ¥ —BiEEEZHE L7 (Fig. 3), ZLZNOMEMRIL, (2IFER
LR AR LTz, JTE-852 @ 50%FHEHRE  (50% inhibitory concentration; ICso) I,
bt bk Syk (ZxF L T 1.25+0.14 nmol/L, 7 > k Syk (2%} LT 1.28 £0.22 nmol/L T& -
7z (Table 1),

¥, B hSYkBIUT v b Syk OBUAREC ST 2 FOSEE L, ThEh 24 B X

Y43 nmol/L/min T&h - 7-,

100
30 -B-Human Syk
-X-Rat Syk
T 60 -
-
=
$
(2]
5
. 40
&
20
0 1 |
0.01 0.1 1 10 100 1000

JTE-852 (nmol/L)

Fig. 3 Inhibitory effects of JTE-852 on kinase activities of human and rat Syk

The kinase activity of Syk was determined by RI method with [y-**P] ATP. In brief, JTE-852,
Syk, ATP, [y-**P] ATP, and substrate peptide were mixed and kept at room temperature for 30
min. Radioactivity of the phosphorylated substrate was measured with scintillation
luminescence counter. Data express the mean + standard error of the mean (SEM), which

were calculated from three experiments.

1.3.2. JTE-852 @ Syk BHEVERIZBE T 2 3 B gmb it
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JTE-852 1L Syk D F F+—VIEMEALE L2 (13.1LHESM), TOMEFERAEZSL
ICEEAMCHER T D728, UarvF v b b Syk 2 W= E w217 - 7=,

JTE-852 DR Z L 1T Lineweaver-Burk [EAEZERL L7 & 2 A, KEMELIZ T T7DY
fif FCxE L7z (Fig. 4A), L7228~ T, JTE-852 I ATP (Zx%f L THEHTAL DA ERER

T EHEE S 7o, IRIZ, Lineweaver-Burk @ 2 k71w R EAAERL L, F O[EIFERR

D XY H e JTE-852 O ATP (%14 % KiflZ & L7z, JTE-852 @ Ki fEl% 0.40 + 0.04

nmol/L Td& ~>7- (Fig. 4B 35 L O Table 1),

11



A B JTE-852: 0 nmol/L
B JTE-852: 0.5 nmol/L.
JTE-852: 1 nmol/L

[J JTE-852: 2 nmol/L

1/ [v] (nmol/L/min)"!

ods/ L

-0.08 -0.04 0.00 0.04 0.08 012 0.16 0.20

1/ [ATP] (umol/L)"

Km,p/ Vmax

v =0.9148x + 0.3239
R*=10.9871

1 /((s I 0.5 1 1.5 2 2.5
0.5

JTE-852 (nmol/L)

Fig. 4 Kinetic assay of JTE-852 with human Syk
The kinase activity of Syk was determined by RI method with [y-*P] ATP. (A) is the
Lineweaver-Burk plot. (B) is the Lineweaver-Burk secondary plot. Both are the results of

experiment No. 3, a representative of the three experiments.

12



Table 1 1Csp and Ki values of JTE-852 on Kinase activities of human and rat Syk

Enzyme ICs0 value (nmol/L) Ki value (nmol/L)
human Syk 1.25+0.14 0.40£0.04
rat Syk 1.28 £0.22 --

The 1Cso values were calculated by sigmoid-curve fitting with SAS System version 8.2 and
SAS Preclinical Package version 5.0 (SAS Institute Japan Inc., Tokyo, Japan). The Ki value
was exhibited as a crossing point between regression line in the Lineweaver-Burk secondary

plot and the horizontal axis. All values show the mean + SEM (n = 3).

1.3.3. #HHEF T — B OIEMITHKT 5 JITE-852 DAEH]

JTE-852 O F F— B M2 T+ 2 BAYT, & k Lek, ZAP70, MAPKAP-K2,
MEK1, c-Kit 3 X Y EGF receptor @ 3 —BiEMEIC %45 JTE-852 O EVEH % FFfh
L7-, JTE-852 O ICsfEl%, Lck (2% LT 80 nmol/L, % Do FF—FIioxt L Tidd

~XTC 300 nmol/L LA ETodh 7= (Table 2),

Table 2 Effects of JTE-852 on various human kinases

Enzyme ICso value (nmol/L)
human Lck 80
human ZAP70 > 300

human MAPKAP-K2 > 300

human MEK1 > 300

human c-Kit > 300

human EGF receptor > 300

The enzyme assays were based on RI method with [y->*P] ATP. The values show the mean of

two or four measurements in one experiment.

13



1.3.4. AN Syk @ % F—E1EMICTT 5 JTE-852 DIEH

JTE-852 %, VUV =ar &) b Syk DX F—ViEHaHE LN (L3.1LESH), %
DORLEVEH SN OBREEIZB W T, F7= native 72 SYK IZX L THEROHNDH T &
EREES D AT, IgE 2GR~ 2 Ml 2 W22 1T -7,

Fig. 5A |2, IgE ZEAEIC L » Tl S vz~ A MmNz 1T 5 Syk OIRE A X7R L
oo 7005, IgE BHURIZ L > TEESND L ZDOZRIKRTH D FeeRI D3EEE L,
immunoreceptor tyrosine-based activation motif (ITAM) &1k % 7> B $41Z Proto-oncogene
tyrosine-protein kinase (Src) 7 7 X U —®OFr v ¥ —ETH 5 Lcklyes-related novel
tyrosine kinase (Lyn) N&89 %, [ U< ITAM 88 %2 £-> FceRI O y $HIZE A LT
Syk 1%, LyniZL»>TU rfbannd, ZIUT L > THEMAL L7z Syk X, LAT 72D
TERT =B RIERY) BEL, YT FANRSBICFHi~EmEsns Y,

ARFEBRTIE, KN Syk O % F—ViEMEEZ T 5720, IgE ZRFEHRIKIZ X 5 Syk
BELOLAT OV U bzt U7, HflF (spontaneous) #EIZxf L C IgE ZRAGHITK

(control) BT, U V(L Syk 38 LN UL LAT @O /3 2 RN & 47z (Fig. 5B).,
JTE-852 1%, WRINREEIZIG U T U kb LAT OFBIRE 2K F W72, U Uik
Syk lZxf L CIEEZ RIF S o, v—TF 47 arybu—LE LTHW: a

tubulin ORHEREE 1T, T X TCORICBWTIFITREThH - -,

14



IgE-
crosslinking

8= |20 -
O Phosphorylation sites Y T 3 '
=== Phosphorylation events Syk ‘ ’

R Phospho-Syk (72 kDa)

— Phospho-LAT (36 kDa)

S S s e s O tubulin (5S kDa)

Spon- Control 0.03 0.3 3
taneous

JTE-852 (umol/L)

Fig. 5 Inhibitory effect of JTE-852 on intracellular Syk activity

(A) displays phosphorylation events just under FceRI following IgE-crosslinking. Syk is
phosphorylated by Lyn and phosphorylates LAT. (B) shows the bands of phosphorylated Syk,
phosphorylated LAT, and a tubulin. RBL-2H3 cells were sensitized with anti-DNP IgE
antibody and were challenged with DNP-BSA for 1 min. JTE-852 was added 10 min before
challenge. For detection of phosphorylated LAT and a tubulin, PAGE and western blotting
were performed according to standard procedures. For detection of phosphorylated Syk, Syk
was concentrated from cell lysate by immunoprecipitation; subsequently, PAGE and western
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blotting were performed.

AR EH%

ARFETIE, JTE-852 DHAR Rt A #0832 HYT, Syk LEMEN, HER LT
(ZEIRPEIZ DOV TR 21T o T2,

JTE-852 (%, Syk @ X% F—EiEMEAZ R ICEHE L7z, Syk BHEFRIZERRRRA 7T —
DICEATE O L ED TIC LS (R112°R406 72 &) SHTWAMR 2, JTE-852
O KifE 0.40 nmol/L 1%, T 6 DFThi bW (K7 ri—) EBbhd, Z
® JTE-852 ik 1172 Syk FHENEM L, ATP 5Pl oRIc K W BEI N TV D EE 2
bivlc, £, B hSyk &7 v hSyk OERT I/ BEESIOFFENEITX 94% ThH 5 23,
KENZF T 5 EBRFE S b, JTE-852 @ Syk FHEEMIL, b & T v FofIcHE%
MIRNT E PRI N,

IgE ZEAG A~ A M HAEIZ I\ T, JTE-852 1L Syk OFEE TH D LAT DV (b %
FHE L7z, —H4, Syk BE DU U bicxt L CIEe B e KIS eno T, ZORERIT,
JTE-852 75 Lyn O F—EBIGMEAZHEE T, Syk OXF F—EBIGEHELZHET 5 Z L 25
LTW5b, LEDR-ST, UareF > b Syk =Mz cell-free FEMIZ N Z, HIEN D
BREGICEB W TS, JTE-852 1L Syk IHEEM 2RI LB 2 bz, Sykicidl g%
ZToFu BN EEHY, Lyn N UERbT o FrY L Syk A EC Y VBT S
Fa AT H D Z EBRE SN TS 2, Alal, JTE-852 23 Syk D U v g{k % [
FBLRDPoTEDIE, Lynltk>TYU bz (Tyr3d6) ZR L2729
EE Z bz, R112, R406, BAY61-3606 72 & D> Syk PHEHK T ¢ Rk ORE R (Syk

DIEDY VL APREL, Syk B DV U EELABLE LRW) RNEEShTing 2%

27)

o

Syk LSk Fl e bR —F &AW, JTE-852 O F F— B EIUMEZ R L=, #F
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5D 1->Th 5 ZAPTO0 IF, Syk & OREEMIMRMEN Kb EmWWTFr Y % F—E T,
THIBIZI W TIZSYk DA 7> Z—3— F & L COMREL £7-4 2290 F7- Lck
(Zyn LRITCL Src 77 T U —IZ@BL, THIREIZIHBWT ZAPT0 2 U Vb3 5 F m
VX F—ETHD P, SYKITIHWEECHREA AT D b X —EB L ED T, il
L 75 fdi 2 —BITxd % JTE-852 DIHEEMIL, Syk FREEMICH L THWH DT
bhotz, FRLZEY, LyniZSrc 77 2V =Rt A Fus 3 —8T®, IgE
ZEREHI~ A N MM T FeeRTICERA LA D Syk & U Vigkd 5 Y, RETIE, ~
A NEIEAN Y Rk Syk 295 Z & T Lyn 12k 5 JTE-852 D ENEM Z /it L
72 JTE-852 13V UMML Syk (%} L CRHEZ RS o2 2 &b, Lyn D% F—+E
IEMEAPRE LRV EB 2 bhv7e, R112 38 KL TOVR406 1X, ERRRRA 7T —I2 AT
SYkFHEF TH 523, A E 0D JTE-852 & [k D J5 14T Lyn (%9 % PHLEEH 2 38 L,
EHIZ Lyn ZFRE LRV EAME SN TWD 22V JTE-852 O Lyn (2% % 3e4R 1
1%, oMo SykHEIKLFERETH D LB X bvle, £z, FREOZEEK, X
—VEEHE, (A F v, VT UAR—X—%&Trcellfree RA Y ) —= 7128
WC, JTE-852 @ ICs fE IV E 10 pmol/L LI LT - 7= (data not shown), Zi 5
DRERN G, JTE-852 DIYEHIL Syk IBIRFY &5 2 HivTz,

UL RERET DL, JTE-852 13RI IRAY 72 Syk [LERKTH L L EZ D
e,
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%52 8 Syk PREFEFE ITE-852 O 7 L L —FHAIREIE L L TORAMIZET 2 et

B1HE fES

FPamZiidk L7z L 910, 7 LuF —ET | BURHBEOS OFER & UTRE, HES
DN, FOERIT IQE ZERM~ A MlaN L WS iLd 3D AT 4 =—4— (JA
BWINZEWY), 77 % RVBRMEDB LUV A bAA V) Mo T b EEZ LD V2,
BARW2 AT 42— 52— LTI, BRARHONRETH S AF I (histaming;
hist), 7 7 &% R U BRIGHPEEY D1F TH % cysteinyl LT (LTC4/D4/Ey; LTs), thromboxane
(TX) A, 3 X prostaglandin (PG) D,, WA ~ A »DfFETH 5 interleukin (IL)
A3 R ENET HND, BRICEWTIE, b AH I v HL ZAEREHEE, cysteinyl LT1
SRBIETEE, TXA, B AFERIRESE, TXA B BRIEETEE, TXA AR L PGD, %
RO dual #5513, 1gE (237 5 & MUgfnHiA (omalizumab), ~ A MlfaZzE( b
# (disodium cromoglycate (DSCG) = tranilast) 72 K37 LLF —REDOIRHEIZH W
S L2 sz b TIgE ZUHERL~ 2 M B AW S NS 3D AT
A== DT LAF—ORBIERICEE THD Z ENFHA D, Zb DB FED
Z<TH— AT 4 == F =TT LEFRTH L7720, BIANT LV F—EREZ 2
LI, TEABITO R 5B OFR M o0 ERH L >0, 274 FE
X, v A MO A2 5% < OGIEMRRN S DY A~ A L EAIT L TER
s L, BRADOIRERPIRIENEH 2 BT D/, RISV T LS — iR 2 il L
1725 130, =%, 27 nA FREZOAMERICRZE R BENE L, £z, KO
TR BAMICERG SN Z BB N, T RET Z U ARMEWE WS MEE A
LT3 20, kDX oIz, BUTOT VAR —ERIGROA TV 3 U35 TR
L, TUVAY F=—ANPFET D LEEZEZOND, TDL, 3OAT + =—F— (JH
KN, 7 7% RUVBRMEDL OV A b A 2) 20T+ 5 2 & CiF
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JRWT LAV —ERICHEEZ RS 2 &, BEXOROBEEARETH H 2 & D 2 8035
BED RO ONDFFREEZEZOBND,

~ A MHIFEIZ IV T, Syk 13 IgE ZRIEHIRIC K D il o 7 F Mm@ g O 5 B
IZALfE L, 3BED AT 4 = —F =Wkt L TR AR il - 22, LA - T,
Syk ZBHET 53T IgE 4G~ A Ml 6D 3FET X TDO AT 4 =— X — 3%
M TCELAREERDH Y, FRT7 Ay h=—X %0l LIS AERT LV —KE
BRE L b Z L lIfF IS,

H1EIY, JTE-852 |L50 ) D12 HH Syk [HESK TH D Z LRSI T-,
ARETIE, JTE-852 DT LLF—HRAEIRFEE L L TOFMMEEMEE LT, 1ZLDIT,
JTE-852 73 BRED AT 4 == —53ih i 202 & D InaMistd 2720, b hBX
O7 v bO~ A Mz HWT, IgE 2RI X 28RN AY, 7 7 % B
PEMII L O A NI A D53z xtd 5 JTE-852 OEH % 3F-l L 7=, iV T, JTE-852
MAT 4= —F—FHO invivo 7 LV X =S 26T 57028 9 I a it T 5720
7w I passive cutaneous anaphylaxis (PCA) J&SIZxtd % JTE-852 DAEH A 5¥ih L 72,
S bIZ, JTE-852 3MEIANT LV —ERICH N Z R0 8 9 e st 2720
BEOT LIV —REEBEE T VBT 5 JTE-852 DIER A F i L 7=, 41, 7 Lv

—REEMETLVORKE LT, Ty FE2HWEAHEOET L (K Lo, &AW,
SOENLHE, KOERIE) Z&E L7, < LoAB I URRIET L ¥ =Rk Ok T
HY, KUENHER L OROERIEI T EDORE TH 5,

T LT —PERRIE, SMEETEZ 2 1 BEESOSICESSEETH Y, EEE
RELTL Lodr, Rl ROFER, BHARXTLND MY, ZhbofERIE, &0
~ A MRS Z =0AE K 72 £ OFURIT L o T IgE ZRERITE S 7 BRIC w5 3#ED
AT 42— —ZLoTHERIESNS ", BRICBWTE, EAZ IV HLZRERK
FEPUER, cysteinyl LT1 2 BAHEHTE, TXA Z AR L PGD, 2 &AM dual #5HT3K
(ramatroban), A7 7 A R/ ERT LAF—PBEOIBEICHN S V3,
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B, XOENGHE, XOERIEZR O NI KGERBIE RO T B 5 R R Th
% 1030 i EEE ORI IZ~ A MRS S, F U RN IgE bRt Eh D
33 = Lonk, EEOKEFTRICIE, IgE ZBE~ A M B AWMENT- AT 4 =—
=G5 LR Eng P00 HE cysteinyl LT1 2 AR5 HT3E<> DSCG
72 LD~ A MR ELIER, BRICE T D RIERICHE A ShTng 3%,
Omalizumab (XOLAIR®) & £7zBERICHH SN2 Y10, JERREIM T T LR
T, FeeRIKE~ T AN IgE Z2KE~ A MIIRND D AT f =—F —53 & RKT 5
Tl FRETULAXMHREMIEOHEE LK T 2RD5 Z ENMESNTND ¥, L
EXY, WEORERARICZIE, IgE 2246~ A MlbE kD AT ¢ = — X — )N EH 2%
HEH->TNDHEEZIBND,

AKETIE, b7 LAF—REOEYET )V 4TI A, PCA RSO FHEN & E i
L7z, Invivo EBRIZIS 1T 25 JTE-852 DHEIZHSOWT, LFDO XK HIZFRE L7z, PCA X
JRIZRF LTI, JTE-852 DA &K A IEZfERT 5729 1, 3, 10, 30 mg/kg © 4 H &%
BRELT, < LeHRETICTBWTIL, JTE-852 O HEKFHIIEH %2 HEMZET 5
7o, PCABUGR L [FRED 4 HEZ TN L7-, SINET /L, KGBENHMEE T VI L URGE
RIEET VL TIE, IJTE-852 D EMLFNMEDRD VIZBEFED T LV X —RIEBTERIE L 71
fliL, BEYOBERR (=7 1> —) WA IT-72, T DORFO JTE-852 D& &
LTI, JTE-852 BNZEDIERMFT CTH D Syk BlEZ IR KIRICRECTE L HELE XD
L5 30 mglkg (ARFEEE 4 HilZal) 28 L7z, BEFIKIE, ketotifen, pranlukast 35 &
U prednisolone @ 3 Wz W22y, 26 OFHMliHE S [FEROMREA TEIR Lz, &
L, ENENOEMNET ThDH e A% I HEHUEM, LTCJ/DJE SN B L
PURIEVEH % e KBRS C & 2 F B 210 £ O TRiaEss B-oSUmiE e 558128
L, Wi e 30mglkg & L7 ¥4 JTE-852 25 7= 4 B & ST %
RKIRFEETE HMEZAND ZLICEY, BEYOFERDELBZIT 72,
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28 MRt LUk

221, WERWHE, *HWHE B ORI

1.2.1.IAGCH O JTE-852 A #lai's & L CfliH L 7=, Cysteinyl LT1 ZZFIKFEFIF TH
% pranlukast 1%, HA7ZIE Z BE RS AHE B APIZEATICH VT ONON®H 7 v

NP G T3S, KB, BAR) oL, MEmEE LCERALE, BEXA
2 X v HL S RIRFEDLEE ketotifen 38 X VA7 1 4 R 2K prednisolone 1%, Sigma-Aldrich,
ConblEAL, xTHWE L L THM L,

In vitro #UBR TI, 1.2.1.JHFLH D DMSO A L U THRIEMELZAE M L7z, AF L
+ L m— 2 (methylcellulose; MC) Metolose® SM-1500 % {2 #i{b. 2% T 2Rt (B,
AA) LVBEAL, &0 05%KEHE% invivo iBRICE 1T D8R & L CERIgRRL
ML,

222. W

Sprague-Dawley (SD) 7 » 35 X U Brown-Norway (BN) & v b & HARF ¥ —/L & -
U AS—RR S (), BAR) L0 EA U7, B3R 23.0 £ 3.0°C, /& 55 + 15%,
FRBARRE] 12 B3] (8:00 /4T 20:00 HAT) DEREE FCTEIF L, [EBEE CRF-1 (47U =
VAONVEERF T MRS, BN, BAR) B X ORIMRIBHIKEKEZ A BRI,
# invivo BUBRIZ, SEREATIC B AT T 2 EEEMRA S HIE R BT OB ERE B2
DAREZT, TEOF#S LOEHICET 25 ICHEILL TEE L7,

223. B M~ A MEND D AT ¢ =—Z =53 WD FA

b CD34 [l Bt~ H1E Miltenyi Biotec Inc. (Bergisch Gladbach, Germany)
FXUEALZ, Ve be b stemecell factor (SCF) 8L WU 2> he b
IL-6 1%, PeproTech, Inc. (Rocky Hill, NJ, USA) X ViEAL, b h~A Mlla~Ds31b
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K& LTHEHLZ, Var e b b IL-4 i R&D Systems, Inc. (Minneapolis, MN,
USA) XVHEAL, & h~A MlIJD FeeRI FHLAZ M ST H720ICEH Lz, & b
IgE (X Millipore Co. L WAL, BAERBUAE LT L7, AU 7 m—Ffie k
IgE Hii&i%, Chemicon International, Inc. (Temecula, CA, USA) XY iEAL, E b IgE
ZHET DU FURORE) L LT Lz, AV v hA A4 747 A23187 13,
Sigma-Aldrich, Co.2> S A L72, B A % X > enzyme-linked immunosorbent assay (ELISA)
X I, LTC4/D4/E4 enzyme immunoassay (EIA) % > I, TXB, ELISA % K, PGD; EIA
Fv FBXLOE b IL-13EIA & > M, £ < Medical & Biological Laboratories Co.,
Ltd. (%%, HA), GE Healthcare UK Ltd., Neogen Co. (Lansing, MI, USA), Cayman
Chemical Company (Ann Arbor, MI, USA) 3 X T Beckman Coulter Company (Pasadena,
CA,USA) L VYIEA LT

Eh~ X N OIGE GERED OJFIE P BB, I MEKE k-~ A R (cord
blood mast cells; CBMCs) @i L7z, 4725, t  CD34 EillaEEx ~ 4 H
W MG RS IC X 0, B MR & CD34 Btk Mo 2 HEgE L7z, o
A& BE s 1 (100ng/mL U = B> bk F SCF, 50ng/mL U => B> bt
N IL-6, 0.1% BSA, 1% insulin-transferrin-selenium-G supplement (ITS), 55 umol/L
2-mercaptethanol (ME), 100 units/mL <=2 > L 100 ug/mL A h L7 h~<A &
> % & Te Iscove’s modified Dulbecco’s medium (IMDM) ) H1C 6 #f#HE5# L=, £ D%,
Ml A BE s 2 (10% FBS 2 5 etiaii 1) P T HIC4 MR L., Boh
RO NY 7 H—B B L OF v —EORBE RE YA TRE L, 121 100%
WY T —EEB IO ~v—PRETH DL Z 2R LT, ZOMilas CBMCs
ELTHERIHEM L, ok, BHMOATFICY - TIE, SAIIC B AT Z ESERR
ASHEFRAUEF O ZEMEFEEZ B0 E=Z T, FT—0A 7+ —AF
arty hEELETAFELEL,

IQE 22454 = FceR1 DIEBUEIR7R H N YL BHIEA~D IgE OFES (B1E) %A
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& LT, 10ng/mL Y =) > b FIL-4B LN pgmL & b IgE f#7£ T T CBMCs
5 BRI L= %, B58I337°C, 5% CO, R EDA > F a_X—Z —NTIiT- 7=, &
{E L7z CBMCs & ¥ti5t%, 7 w1 HH (0.1% BSA, 1% ITS, 55 umol/L 2-ME, 100
units/mL =3 U B LN 100 pg/mL A kL7 b~ A o &Gt IMDM) (2T 1x10°
cells/mL (2RI L, 96 ™7 = L HLE 7 L— 1T 1.2x10° cellsiwell & 725 K 9 (2#6FE L 7=,
JTE-852 % Hcf& 2% 0.01, 0.03, 0.1, 0.3, 1, 3umol/lL L7225 X HIZHmL, A %
a_X—Z—NT 10 SHEHE L7, BEAF I, LTCyD4Es, TXA; 3 LT PGD, 431k
DFEBTIL, RV 7 v —Ffik b IgE iRk Z &R EE 3 pg/mL & 725 KoL,
A ¥ aX—T 3 Uie, IL-13 53D TR TX, AR 1 pg/mL T 5 KFfiH
frFa—varliz, EHHOA U FaX—T a0 0%, REEZRBILL, EiEH
DAT 4 == —RExZ EIAEIC KD AGE L7, MIECE, filkOFy FBLU~A
7 a7 L — kI —4—VERSAmax (Molecular Devices Co., Sunnyvale, CA, USA) % H
W, 238, REBRTIIMMEMICARLE R TXA, Db v izzoR ety ks
fiffR) Th D TXBIREZHIEL, TXAIREL L7z, ZOFIEITEIA ¥y FOFHH
CHRHEINTEY, LI TXADEREETH D, 7T KT —OE MmN 55y
ERFE L7727 v v F D CBMCs Z W THERZITV (7T HOFER), #FFEBROMEIL 2
7 LT O TIT o7,

A23187 #i# : CBMCs % 7 v & A 5T 1x10% cells/mL & 725 X 9 \ZHB L, 96 ¥
T VHLJE T L — M 1.2x10° cells/well THERE L 7=, JTE-852 % B & 10 umol/L & 72
HEITRINL, 1000 A v FaX—ar Lz, TDO%, A23187 & RHEEE 10
pugmL E725 X HIIIRML, 30 oA > FaX—rar Lz, BEEBEIRL, EEF
Db AZ I EEZ EIAEICEVAIE LTZ, IgE ZRAERK & FREZ, 2 7 =350
HIE L 7 OEREIT T,
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Umbilical cord blood

+
CD3I4 stem cells 6 weeks | 4 weeks CBI:/ICS
1
SCF + IL-6 SCF +IL-6 + FBS |
i
i
I. ...................................................................................... o
|
!
| 5h
\ Wash ' |
CBMCs 5 days Seeding 10 min ‘l/
I I 30 min | Supernatant
11.-4 + IgE
i g T A wlz \l/
! M t
i JTE-852 Supernatant castemen
! . of IL-13
i Anti-IgE ‘L
|
! Measurement of
CBMCs Hist, LTs, TXA,, PGD,
SeeTi“g 0min |~ 30min |
T T Supernatant
JTE-852 A23187 ¢
Measurement
of Hist

Fig. 6 Experimental outlines for the evaluation of mediator secretion from human mast
cells

CBMCs, cord blood mast cells; FBS, fetal bovine serum; Hist, histamine; IL, interleukin;

Ig, immunoglobulin; LTs, leukotriene C4/D4/E4; PG, prostaglandin; SCF, stem cell factor;

TX, thromboxane

224, T v MY A MDD D AT 4 = Z — 53 W O R

K 12 1 H @ RBL-2H3 il 2 L 7=, £/ 7 v —7F /L~ AH DNP IgE 55 &
U'DNP-BSA I, 126 HF#Ob DA L7z, B AX I ELISA ¥ > hBIW
LTC4/DJELEIA ¥ > M, 223 Hid#ObDOEEH L2, 7> M IL-13ELISA %> |k
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I%, Biosource International, Inc. (Camarillo, CA, USA) M HIEA L 7=,

\gE 22457178 RBL-2H3 fli 2 K53 ks 4t (1.2.6.THZR) T 8x10° cells/mL [ Wi L,
E/ 7 —F /b~ A5 DNP IgE % &R A 50 ng/mL L 72 5 X H IR L=, 24
%96 7 = LEE T L— M 8x10% cells/well & 725 L 5 ICHEREL, (v FaN—F—
NC 2 BERETRRE L 7=, B85 3 X OUE L 7= RBL-2H3 A % 1t L, EMEM & JTE-852
ZNERAIN L=, JTE-852 DAL X 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3umol/L &
L72e 10 DDA »Fa— 3 Dfk, DNP-BSA & fi&i /L 30 ng/mL THINL,
b RAH I B LN LTCyDAE, 53 WeD FEHR TIE 30 43, IL-13 53 Wb D SEER Tl 4 REfi A
X aN—Ta L, 30 0H 5V 4 RERI%, RiEEEIL, EEFORAT 4 =—
S —JREE EIAEICE D HE L2, BB 2 7= 3217\, 3RO LK%

1T-o77,

2.25. PCA & DA

JTE-852 Z#Ba'E & L C, pranlukast 33 & 0" prednisolone % FL#E e FRE & L CfE
L7z, Ketotifen IX[5MEX R E & L TEH L7, £/ 7 r—F )L~ A4 DNP IgE
5 LU DNP-BSA I3, 1.2.6. =L D & D Z i ] L 72, Evans blue ¥ X Uf formamide (3,
FOEAIEE MRS ORBk, BA) HIEAL, TZhEHEl O EEME R
S LT LT,

8 W DOMEN: SD 7~ R AL, BAM Y L7z 30 ng/mL OE / 7 a—F L~
7 A 41 DNP IgE % 100 pl/site TR G- L7z, BH, BHET v hO—fRIREEABIE L
REZHE Lz, —MIREBICREDO WS v Mo, (REPHFEIZRD KO IZHHF 8 L
9 REIZHIY AT 72,

PRV E I X ORI E 2 5 mLkg DR R TRAOK L L7z, JTE-852 Db &I
1, 3, 10, 30 mg/kg & L, pranlukast, prednisolone 33 & X ketotifen ¢ 5-H &% 30 mg/kg
& LT, OG5 o 1 F %, 0.3 mg/mL DNP-BSA & 5 mg/mL Evans blue DR %
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HEETZ v FORFIRNIC ImL OFETERE Lz, BLEREDOT » ML T
DNP-BSA %1 % 721 5 mg/mL Evans blue {51 % [FIERICEHIRINEE G- L 72, 30 3%, $A
HEBLFNIC L0 Z v b 2228858 &4, biopsy punch % AV CHEF R oD (a3 HH 0L % i HH
L7z, fiH U722 &% 2 mL @ formamide (Ci2& L, 37°CIRE T T6 ARMELRT 5 =
STk EFEA A Lz, M2 iR L, & 620 nm ([Z381T DIEIKR DOWOEE &~
A7 u7l— kY —%—VERSAmax CHlE L7,

Evans blue & formamide Z VN CTHESE U 72 ARMEE MR & V0 Tt O A R R
(pg/mL) ZHFE L, Z DL formamide DEE 2mL ZF U5 Z & TR FER
(pgfsite) ZHHH L7z, 5612, JTE-852 ICBAL TiX, HENILZ V7 €4 Nilifjic

W1, 50% A% HE (50% effective dose; EDsg) A& L7-, BEHIZIE, SAS > &
7 A version 8.2 35 X TN SAS HijF IR /N -7 — < version 5.0 (SAS Institute Japan £k 41)

Z Wz,

2.2.6. < LRHETNLO

Toluene 2,4-diisocyanate (TDI) id Honeywell International Inc. (Morris Plains, NJ, USA)
FOEAL, "I L TR LT,

Day 112, 6 HEOLENE BN 7 > hOMj&FLIZKk LT, 10% TDI &4 5 ul 37205
BRE L=, ZOWNLE% Day 2 75 Day 5, Day 8 7>5 Day 12 (2 117V, & 10 [Al0D A
B GIZ X0 B EEIE LTz, Day 22 12, —IREEICRIED 72T v F OIRE % HIE
L, REPBEFEITRD K O ICHRE 14 8 6 BECHI Y 1137,

FH O Day 23 12, JTE-852 % 1, 3, 10, 30 mg/kg D#&5-HE L 725 L 512 5ml/kg
DEBETRO®KEG Li-, 1%, 5% TDIARE 7 v bOM&EFLICK LT5ul 37
SR LT, AVERED T » ML, TDI OBEETH 2 il = T L % RIER I A s
G LTz, TOEEBIEOERZD 30 2EIZOWT, < LoAOREEFH Lz, FHi
X774 RFETiToT,
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22.7. ST T /L OFH

JTE-852 Z#BkM'E & L C, pranlukast 33 & OF prednisolone % FLisekt PR & L Cff
M L7z, Ketotifen (X5 EXTRE & LT L7z, JFA 7 /L7 X > (albumin from
chicken egg white; OVA) I, Sigma-Aldrich, Co.7> HHEA L, Hilt & LT L 7=, Imject®
Alum (40 mg/mL KEg(L T VI =7 2B X OUKEgb~ 27 7 A) 1%, Pierce
Biotechnology, Inc. (Rockford, IL, USA) L YVEAL, 7V e L THEMLE,
Chicago sky blue 6B IX Alfa Aesar (Heysham, UK) X WAL, L L CTHEM LT,

10 ug/mL OVA & 10 mg/mL Alum % & Fe A B AR (OVA/Alum BR¥aIR) 28 L,
7 EEORENME SD 7 v MZ 1mL OFETEENKRE Lz, ZOWLE % 3 H ki T

, B EBAE LT, PIEIEENE S0 15 Atk, 7> hOo—REZBIZL, K&
PEJFIZ 72 % KO ITARE 12 PE 5 REISHEI D 11 7=,

BRI E J L O B %, #5830 mg/kg & 725 X 912 5mL/kg DFE & TR
Bl U, LRI, S0 ML E X — L OFIRNE SIS LY T v N &FREL, 40
mg/mL @ Chicago sky blue 6B % 3 mL/kg DR E CTRBHARNICHK G- Lz, 50%, T v
FNOKELZBRNIE, Z20bREOHA~T =a— L ERHA LR, &, MFm~
b =a—LEBAL, BREMRZMHER L, SPEFR~OT=a— i U PR
> 7 EICOM EP-60 (Eicom Co., ##8, HA) Z#fcL, 37°CITHNE L7z AF &R
% 20 I Al S ETRBENZ TS Lo, 2A0IE 0.1 mUmin OF0E TITVY, 5L
MHHEH SN PEHRITFEIE LT, Htn T, FROAME 10 21TV, BEik %

0% 7)) & LTHIX L7z, KIZ, 6 mg/mL @ OVA &1k % 10 4y [/ A S,
P2 T10 9> 7 v) L LTI L7, &% v 7 amik, Bk 620 nm ik
J 5 EEORNEE~A 7 a7 L— k) —&—VERSAmax CHlE L7z,

Chicago sky blue 6B & BRI 2 W TYERL L 7oA EE R D o T v oAk

WEZHE Lo, KT T100Y 7V OBRBEND (0507 Oof
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FREZ A2 LB E, 10 47D OVA EIC L 2R &2 H i Lz,

2.2.8. SGEIAMEE T VDA

JTE-852 % #aME & L C, ketotifen 33 X O prednisolone % Ll B EL & L CfE A
L7z, Pranlukast (ZB5GMEXTHERE & U THEH L72, OVA 3 KO Alum (% 2.2.7 JHFLH D
boaH L,

6 i OLENE BN 7 > b IC 2.2.7.H & [AlERD OVA/Alum B&EHE 2 1 mL O & CTHERE
N&H LTz, ZOREZ 3 HERETITY, B EdE LT, #FIEIERENE S5 10
A, 7 v FO—BIRBBIE L RERIE 21TV, RENSHFEICRD IO IZHHEBIL6
FEIZHEI D AT 72,

H, WERME R L O BEYE % 30 mglkg OG- AR L 725 X 9512 5mL/kg DEE
TRRAKE Uiz, LW, #EESr~7 71 ¥ —NE-UL7 (OMRON Co., ##B, H
AR) ZHWT 2% OVA I % 15 73 7 v MIWRASHE, MALEROT » MIxL
TS, ABEHERZ FRICRA S 7, WAELO 1R, B o g sl e %E
f& whole body plethysmograph PLY3215 (Buxco Electronics, Inc., Wilmington, NC, USA)

% FAV T enhanced pause (Penh) ZIE L7= %,

2.29. SKUERIEET VO

JTE-852 % #5ai’E & L C, ketotifen 33 J2 U pranlukast % st FE & L CflEH L
7=, Prednisolone |5 FRE & L CHEH L7z, OVA LT Alum (X 2.2.7. BHFCH D
LOEEH L7, 7 v MIL-13ELISA % v ME, 224HGE#HO b DA L7z,

AFRATEIRIZ OVA & Alum 2 & $1210mg/mL & 725 X 52 L, OVA/Alum %%
B ARR L=, Zha 6 MEOREME BN 7 v MZ 1mL O & THERENE S LT,
ZOME % 3 A EEETTTY, B AR LTz, PIEEEN -0 2 %, 7> b
D—IRBEZBIZZ L, RENHEIT2D K O ICKRE 12 8 6 BETEI D (11T 7=,
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PERE B L O I E % 5 mL/kg DA R TRAO#EE Lz, #5HETWFE 30
mg/kg & L7z, 1%, *7 74 % —%H\\ T 0.5% OVA IEik % 7 v MM 15 5k
ASHT, BLEREDT v MlE, ERERRERRICRA ST, WAL 24 i
W%, 7 v bEXY bV ES =V THRILBIES ¥, 7 v FOXE ZEEH S
H, TINDLREXDOTA~A =2 — V&AL, VT, LUTOFNETRE S
faeid (bronchoalveolar lavage fluid; BALF) %[ L7z, T 7edb b, Heid AIEE IR
& LT 2mmol/L EDTA 35 & Tr 0.5% BSA % & ¢ phosphate-buffered saline (PBS) % il
L, Z025mL AX0ER LOMIICEZL TR L., ZO#EEEZ I 525 LT
Wy, dt 6 RO 21T o 7,

BALF H1 ik A ML BRI 4 i i 7 1 A 25 & ADVIAL20 (Siemens Healthcare
Diagnostics Inc., Tarrytown, NY, USA) (2 X 0 JliE L7z, £7o, HEhikuiE 02EE Cytospin
2 cytocentrifuge (Thermo Fisher Scientific K.K., #73)11, HA) Z H T BALF 2> 5
R R IREEA 2 VEfL L, Diff-Quik stain™ 2~ bk (Funakoshi Co., Ltd., H5t, HA) %
H 72 Wright-Giemsa Yot 217570, £ D%, WIREAR LOGEER, 4FFEk72 5T
HEHRE A7 74 FF TRl L7z, 289 ® BALF Zim L, LiEPo IL-13 REE%
EIAJEIZ X W IE L7z,

A BRI 35 KOV IL-13 SR IC[EIR L7z BALF A&EAF L, #A ek Lo
IL-13 &2 R Lz, L ERER S KO HERD IR AHAE L, L EFh otk
(ZRe P BRI A e U 5 2 & CTHFIRERE IS KO Bk R L Tz,

2.2.10. AEEHEEMT

£ invivo IBR ORES TR OREICHOWT, UL FOAEEMEE E L7, Bartlett
DRRENZ L0 T2 el Lo, 1 ohliE o ot (one-way analysis of variance;
one-way ANOVA) (2 XV BERICHERENRN T & 2R Lz, A EKEXEH 5%
& L7,
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2 in vivo R ORI B (2OWT, BLTFOA B Z2RE %2 Fii L7z, 2 BEM o Higkic
BOTE, ETFREICKY oHEZHR L, Fo87 —212%F LT Student D t
BE %, REDBT — 2 12%F LTI Aspin-Welch O t #7E & F2i L 7=, 3 BELL L ORER
WG IZ I TiE, &9 Bartlett ORUEIC K D 0 BMEZfEGR Lz, ZORER, WIho
T A B RESHTH o278, KT Steel OREE FhE L7z, BEDOAEKIET
ifAl 5% & L7z,

REIZIE, SAS ¥ 27 A version 8.2 35 L UY SAS Hijlfis& /< 7~ — version 5.0 % H

Y

HH3HE AER

231 bt F~x A MARRNDDAT ¢ =—Z —53UNTH 5 JTE-852 DI

Syk 1%, IgE ZEAEHIKIC LD~ A MllaN > 7 F BRI O LI hrE L,
BINEY, 77 % RUOBRED S L OV A NI A > O3k LT H AR R iR
PRI LD, 1 BEICBWT, JTE-852 1L Syk =T 5 = LR E N2, ki
3HDAT 4 =—H—3UIxF LT ITE-852 BHHIER 2773 2 E 3 i S b,
ZOEFERFET D72, CBMCs S D AT ¢ =— X —3 NI %F 9 5 JTE-852 DAE
Mz mEt Lz,

TERINEHORFELE LT AZ I, TI7% RUVBREIEMONRE L LT
LTC4/D4/Es, TXA, B LTPGCD,, A A v DRFE L TIL-13 22 ENHEL
7= IgE ZEAFEHIIIC X > T CBMCs 725 B 2 & X L) LTC4/D4Es, TXA,, PGD, 3 LN
IL-13 2853 STz, JTE-852 1%, T H T X TDORAT 4 =—F—5 iz Ifl L (Fig.
7), Z® ICsfEIZZ <41 0.044 +0.005, 0.044 +0.007, 0.069 +0.007, 0.088 +0.015
F L 100.063 £ 0.006 pmol/L T~ 7= (Table 3), JTE-852 D3| VE I L& KA T
HY, 1umol/L DILE TIZIZFZERRMHENRO e (Fig. 7).,
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IgE ZEABHIIKIC L B AT 4 =— X — 3 UWITINZ T, DIV T A A7 7 47 A23187
AP LD AT 4 == F =3 W xT % JTE-852 DIER b b ¥ TIRET L7-, AT «
T—4Z—DRFL LT, EAFZIZWE LI, JTE-852 X, 10 umol/L DOIRFEIZIW
T % A23187 Jilli# CBMCs 225 D B A X X 243 iihZ # L 72 2> - 72 (Fig. 7 3 L U8 Table
3), JTE-852 ™ 10 pmol/L iF, IgE Z&FERITIC KD AT 4 =— & — 73 W% SERIT NS

EEbNLRETHD (Fig. 7).

70X, IgE ZRABHIB DO FEERIZI T DBARREDO AT 4 = —F — R, BEAX I VN
38 umol/L, LTC4/D4/E4 75 339 pg/mL, TXA, 75 9.9 ng/mL, PGD, 7% 638 ng/mL, 1L-13
25 307 pg/mL T o7z, A23187 KT DOEBRIZIH T D EAFEDO v A ¥ I R, 46

umol/L THh > 7z,

100
o2
80 -

—BIgE Hist
§ 60 —+—1IgE LTs
g —&—IgE TXA2
:.; 40 | ——IgE PGD2
2 ——IgE IL-13

20 | —o—A23187 Hist
0 | | | ]
0.001 0.01 0.1 1 10 100

JTE-852 (nmol/L)

Fig. 7 Effects of JTE-852 on mediator secretion from human mast cells
CBMCs were primed with recombinant human IL-4 and human IgE; subsequently, the cells
were challenged with anti-human IgE for 30 min (histamine, LTC4/D4/E4, TXA,, and PGD,)

or 5 hr (IL-13). Meanwhile, non-primed plain CBMCs were stimulated with A23187 for 30
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min (histamine). JTE-852 was added 10 min before challenge or stimulation. The
concentrations of mediators in the supernatants were measured by EIA. Data express the

mean £ SEM, which were calculated from seven experiments (seven donors).

232. Ty b= A MRINSE D AT = F =53 UK % JTE-852 DAEH]
RBL-2H3 #fifi &2 FH W CTIRIBR DR T 21T o 72, FERINEY, 7 7 % N BRAEEY
T A R A DRFEL LT, TRENE AHZ I, LTCYDJE, B LTV IL-13 %
E L7z, IgE ZEFEHIL RBL-2H3 fliid 2 & /0 ST 2D AT 4 =—HF —IZXF L,
JTE-852 1L EEKAFROZRMEIE 2R L, 1 umol/L DL T2 /2 Mz bz
(Fig. 8), ICs fHIEZ 41 0.064 +0.004, 0.047 +0.011 33 X 71X 0.034 + 0.006 pmol/L
Toh-o7- (Table3),
B, BAARREHCEBITDE AKX I, LTCYDJE,s B L OV IL-13 X, £ 1.8

umol/L, 181 pg/mL ¥ L X483 pg/mL T -7z,

100
80
£ 60 f
s
: 40 | —&-1gE Hist
° ~0-IgE LTs
\O
=20 ¢ ——IgE IL13
0 | | 1 |
0.([01 0.01 0.1 1 10 100

JTE-852 (umol/L)

Fig. 8 Suppressive effects of JTE-852 on mediator secretion from rat mast cells
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RBL-2H3 cells were sensitized with anti-DNP IgE antibody and were challenged with
DNP-BSA for 30 min (histamine and LTC4/D4/E,) or 4 hr (IL-13). JTE-852 was added 10 min
before challenge. The concentrations of mediators in the supernatants were measured by EIA.

Data express the mean + SEM, which were calculated from three experiments.

Table 3 Effects of JTE-852 on mediator secretion from human and rat mast cells

Cell Stimulation Mediator ICsp value (umol/L)
CBMCs IgE-crosslinking Histamine 0.044 + 0.005
CBMCs IgE-crosslinking LTC4/D4/E4 0.044 + 0.007
CBMCs IgE-crosslinking TXA; 0.069 + 0.007
CBMCs IgE-crosslinking PGD, 0.088 +0.015
CBMCs IgE-crosslinking IL-13 0.063 + 0.006
CBMCs A23187 Histamine >10

RBL-2H3 IgE-crosslinking Histamine 0.064 + 0.004
RBL-2H3 IgE-crosslinking LTC4/D4/E4 0.047 £ 0.011
RBL-2H3 IgE-crosslinking IL-13 0.034 + 0.006

CBMCs or RBL-2H3 cells were sensitized with IgE; they were challenged with anti-IgE
antibody or antigen, respectively. CBMCs were also stimulated with A23187. Concentrations
of the secreted mediators were measured by EIA. The ICs, values were calculated by a
sigmoid-curve fitting with SAS System version 8.2 and SAS Preclinical Package version 5.0
(SAS Institute Japan Inc.). The values show the mean + SEM (n =7, CBMCs; n = 3,

RBL-2H3 cells).

2.3.3. PCA Sz xtd 5 JTE-852 DIEH

JTE-852 1%, IQE ZRAGHIE~ 2 Ml & DEKRINAEY, 7 7 % F U GHED B
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KO A M UA e Lz Q31LEB LV 232HEM), ZNHAT ==X
—MNE5-9 5 invivo 7 LLX — G %& JTE-852 2Nl T- 570 E 2 & IRGET 5728
AETIE, ATFAT—F—D1OThHHERAZ IV NEET D PCARIE® 2T
JTE-852 DYEM Z et L7z, MZ T, BEAFEDT LV X —RIEIERIETH % ketotifen,
pranlukast 33 2 O prednisolone O1EF & [RIRFIZ R L7z,

fEd % Fig. 9 \ZRT, BYAREIZRB T AimtiasiaE (ugfsite) 13, BAEREIZH LT
BEICEBETH o, X RE Th % ketotifen (b A ¥ I HL 2R RHEHIHK)

I, AFEFHZ AL, £ OMERI% 97.6% Th > 7=, JTE-852 |3 &K FHY
IO EICOFEIRH Z 0 U, EDsofE1E 3.1 mg/kg T > 7=, A7 14 K3 prednisolone
LA ERIMEERZ7R LI, Z O EAWITE S Tdh o 72, Cysteinyl LT1 5%
{RFEHTEE pranlukast 1%, HIGRIERZ RS 2o T,
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Fig. 9 Effects of JTE-852 and anti-allergic drugs on PCA reaction in rats
SD rats were sensitized by intradermal injection of anti-DNP IgE antibody and were

34



challenged by intravenous injection of DNP-BSA and Evans blue mixture. In the sham group,
Evans blue without DNP-BSA was dosed intraveneously. After 30 min, the rats were
euthanized; the region skins were extirpated. All compounds were administered orally 1 hr
before challenge. Evans blue was extracted from the region skins, and its absorbance was
measured. Data express the mean + standard deviation (SD); n = 8 rats per group. 1 P <
0.01; vs. sham group (Aspin-Welch’s t-test): $$ P < 0.01; vs. vehicle group (Aspin-Welch’s

t-test): * P < 0.05, ** P < 0.01; vs. vehicle group (Steel test).

234, { LRAET BT D ITE-852 DIEH

JTE-852 I, IQE Z&f&E~ A MHEN D D 3 RED AT 4 =—F — 43U % 3~ T L

(231LERB L 232THEBM]), &5I12, INDHAT 4 =—X =053 2% invivo 7
LAF =SS T2 (233 HBM) Z LRIz, ZAHDmAE LY, JTE-852
[EHE SN T L — R 2 ] L5 2 wREME 2 i S, 202 L a2EEd 5 HT,
BEOT LIV —EEBEE T VBT 5 JTE-852 DIEA A MG L7z, 1XLoiz, 7
v M LR BETNVOF N EZIT 72,

fER % Fig. 10 12”3, BUAREICIB VTR 100 BD < Lo A0RBIEE S, (AALERE
L THEICEME TH -7, JTE-852 1%, ZD< L alml¥a HEKRAIZIH L
oo ZOMEIWERIL 3, 10, 30 mglkg D HEIZE W THETH Y, EDsfEIX 2.4 mg/kg

ThoTl,
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Fig. 10 Suppressive effect of JTE-852 on sneezing in rats

TDI was administered intranasally to BN rats at a volume of 5 pL/each nose, once daily from
Day 1 to Day 5 and from Day 8 to Day 12. On Day 23, the sensitized rats were challenged by
intranasal administration of TDI. Ethyl acetate was administered to rats in the sham group.
Immediately after challenge, the number of sneezes in 30 min was counted in a blind manner.
JTE-852 was administered orally 1 hr before challenge. Data express the mean + SD; n = 14
rats per group. 11 P < 0.01; vs. sham group (Aspin-Welch’s t-test): ** P < 0.01; vs. vehicle

group (Steel test).

2.35. RIFETIVICEIT D IJTE-852 DI

W, Ty FRIRET VO ZAT> 72, B LEICEKHM L@y, KET LTI,
JTE-852 {2/ 2 C ketotifen, pranlukast 35 X O prednisolone OFFAfi 217V, 253 D
RENRERE 2 AT > 72,

BE Mk IR & L CRRAE L 7= ketotifen X, BEAREECRE® DRI 2 A B
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#il L7z (Fig. 11), JTE-852 & & ImHi 2 A BIZHEl L, Z O] E 5 I ketotifen (2
UCi L 7=, Prednisolone & &= 72 ifil{EH Z 7~ L, ketotifen 35 X TN JTE-852 & [AIZE D))

HEAWER LTz, —J7, pranlukast I3 ERIERA 2 RE o712,

[
=)
1

[
Y
T

[
(o]
T

[
=]
T

=}
T

Dye leakage (pg/mL)

%k %k

Vehicle 30 30 30 30 (mg/kg)
JTE-852 Ketotifen Pranlukast Prednisolone

Fig. 11 Effects of JTE-852 and anti-allergic drugs on rhinorrhea in rats

SD rats were sensitized by intraperitoneal injection of OVA/Alum for 3 consecutive days.
Fifteen days after the first intraperitoneal injection, the rats were given intravenous injection
of Chicago sky blue 6B dye and were then challenged by intranasal perfusion with OVA for
10 min. The fluid drained from rat nares was collected, and absorbance of the dye was
measured. All compounds were orally administered approximately 2 hr before challenge. Data
express the mean + SD; n = 12 rats per group. $$ P < 0.01; vs. vehicle group (Student’s

t-test): * P <0.05, ** P < 0.01; vs. vehicle group (Steel test).
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2.36. RUEILIEETT VICEIT D ITE-852 DEH]

BT, Ty MRUENNEE T VORI 21T > 72, Fig. 12 (98 0, BHREEZIS T
% Penh (ZBALERFIZHL L THEICEME TH o7, BtEtEmE & L TRE LT
pranlukast (%, Penh ® 5% HEIZHHI L7z, JTE-852 &, Penh & _EH ZHEIZHH| L
723, OMHIE ST pranlukast £V b <, IZIEFEELIMENERRRD S,
Prednisolone (% Penh E57-Z i3 2 AR L7zb DD, HEFHRAEZTIRD L

o 7-, Ketotifen 1%, Z ORGIIXT L THELZ MITI Ao To,

Penh

1 kg

, LI ]

Sham Vehicle 30 30 30 30  (mg/kg)

JTE-852 Ketotifen Pranlukast Prednisolone

Fig. 12 Effects of JTE-852 and anti-allergic drugs on airway constriction in rats

BN rats were sensitized by intraperitoneal injection of OVA/Alum for 3 consecutive days.
Eleven days after the first intraperitoneal injection, the rats were challenged by inhalation of
OVA. In the sham group, rats inhaled saline. After 1 hr, Penh of each rat was measured. All
compounds were administered orally 1 hr before challenge. Data express the mean + SD; n =
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8 rats per group. T+ P < 0.01; vs. sham group (Aspin-Welch’s t-test): $$ P < 0.01; vs. vehicle

group (Student’s t-test): ** P < 0.01; vs. vehicle group (Steel test).

2.3.7. KOERIETT MR D JTE-852 DIEH
R%IZ, 7 v MRIERIEET VO 21T > 72, AE7/LTIE, BALF i AL
EREL, AFRREREL, AP ERES K OVIL-13 EAMRNT L, KB~ O SIEMMIIRE 22 & O

WZH A NI A W DFRIEE LT,

Fig. 13 IZfE R A2/~ 3, BUAREICRW T, BALF Fi A mERE (A), 4rigEk# (B),
HFHERE (C) BLWIL-13 & (D) OA RN bz, BittxmETH 5
prednisolone 1%, T X T OFIEZ A E N OIEIEEEITHH L 7=, JTE-852 % prednisolone
ERERIS, AEPDIRITZRZRMENER 2R L7, Pranlukast I%, #& A ifEkE & 4z
BRERIZ R L CORGERIE 2R L7122y, ZO/ERIL JTE-852 <° prednisolone L 0 4
B TH o7z, Ketotifen I%, WIFHLOFRERITH L THAERIG 2R S 2o 7,
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Fig. 13 Effects of JTE-852 and anti-allergic drugs on airway inflammation in rats

BN rats were sensitized by intraperitoneal injection of OVA/Alum for 3 consecutive days.

Two weeks after the first intraperitoneal injection, the rats were challenged by inhalation of

OVA. In the sham group, rats inhaled saline. After 24 hr, BALF was collected from the rats.
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The numbers of total leukocytes (A), eosinophils (B), and neutrophils (C) in the BALF were
determined. The amount of IL-13 (D) in the BALF was also determined. All compounds were
administered orally 1 hr before challenge. Data express the mean + SD; n = 12 rats per group.
11 P <0.01; vs. sham group (Aspin-Welch’s t-test): $$ P < 0.01; vs. vehicle group

(Aspin-Welch’s t-test): * P < 0.05, ** P < 0.01; vs. vehicle group (Steel test).

AR HE

51 FIZBWT, JTE-852 1F58 ) o3 INAY 72 Syk FHER TH 5 Z L RS,
Z ZCAETIE, JTE-852 D7 LbF—REAMFEEKE L TOFMAMEZMEE LTz, 72
b, FHEMIROONDFETHLO~ A MIENSDIFHED AT 4 =—& — (4
BINEY, 77 F% RUBRBED B LY A oA 2) e inbifl+52 &
THRAWT LT —ERICAENEZ T D, QOG- ARETH D0, D2 JITO0
T JTE-852 D W HEME A Fiat L7,

XL OIZ, v A MIfE2 B O IgE ZEERIIZ L2 3FED AT ¢ =—Z — 53Uk
% JTE-852 OEM % fit L7z, JTE-852 1%, CBMCs 2»H Db A X X 2, LTCy/Dy/Ey,
TXA;, PGD, 3 X OVIL-13 734, RBL-2H3 A2 H Db XA & X2, LTCyDEy 3 LY
IL-13 73 Z | FIE R SE D ICso I THIHI L7z, Rl —5ofk I I8 1T 2 B 2o OV L
TR WH DD, JTE-852 D AT ¢ =— & — 3 WNHIE L, TRBRE I A 72 Syk
PR#ESER112°R406 L 1 & 500 /) & itz 22 4] 2 1, CBMCs > & (D LTC4/D4/E,
YA %% JTE-852, R112 1 K UNR406 O ICso il 1, Z41E 4144, 115 33 L 193 nmol/L
Thod, Fiz, IgE ZERI~ A Mfa D D TXA 38 X OV IL-13 53 W %195 Syk
FREKOMEIERIZZ N E TICHE SN TE BT, 4EID JTE-852 DFER 1 HIH T
WS L EbIL D TXA TEHOBEFH T LAF —ROEH A T 4 =— % —Th Yy >3
BT UK ORI BE AR E A R T, Lo T, TXA, DU
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YEMIE, JTE-852 DRENRI2 KM E B2 b D, IL-13 H IgE 7 T A A A v F 9040 %
FeeRI OFHMIR D 72 COEHEZB L, 7T LAX —ORAE, MEICHELETHAT 4
— X —Tbb, Lo, IL-13 53slzxtd 2 sEA & JTE-852 0 BLERE\ VRF

EE XD,

JBHE LT~ 2 MIRRIZ)T 35 IgE 2846 D F1EIZ DWW T, CBMCs OB Tldft IgE
PuikZz HvC, RBL-2H3 HifW o0 325k TIZHUR 2 AV T IgE ZAE 2558 L 72, At o
FER LY, JTE-852 [TV T D IgE ZRERITMIC L D AT 4 =— 2 — Wb i+ 5 2
&R ST, £, JTE-852 @ Syk FHEAEMIL, & M & T v M ORIZFEZEDN 2
ZEMLILHETRB SN, T EFIEDRWFERD CBMCs 35 £ U RBL-2H3
RN D AT == F =N BNT HR ST,

Zlal, CBMCs & HWZMEHZ W TIE, Ay hA 7 7+ 7 A23187 FIEIZ &
HEAZI UL HOETHM Lz, b 2% I 0%, IgE 2GR ER THHEIE L
AT 4 ==X —Th b, IgEZEHIIRIC LD~ A MllaN Y 7 F BRI IZ B
T, ANV T AFAILSYK L0 FIICAE L, S67R5 37T IVnEa iR TRkl
AT 4 =L —WNERZEND VY, Lo T, Wy T AfAZEHERIC
FETDINT T LA ) T H TR LD AT 4 == F —530E, Syk 2 &2
KT 5 (Fig. 14) , JTE-852 1% 10 umol/L D& EEEIZ BT, A23187 #ili% CBMCs
MHDOE RS I W EMEI LRhoTc, ZOT b, JTE-8521%, Syk 23R4 L

IRNAT = Z =AWk LTI AR S W E X b,
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Fig. 14 Mediator secretion from mast cells stimulated by IgE-crosslinking or calcium

ionophore

PLEORREHER K 0, ITE-852 13~ A MR A 5 D IgE ZEMEHIKIC K 2 BRI NEY),
TI5x NUBBREIED B L OV A NI A OB WENTILS RIS 5 2 LA

BHSNE o T,

WIZ, ZNH AT  =—2 =595 invivo D7 L VX — i % JTE-852 A3 #iiil
THMNEIDOREEIToTe, AT 4= —4—DRELLTLRAZIUEZM]Y BT,
PCA BUGSIZxd % JTE-852 DAEH &3l L 72, PCA 1%, IgE ZefE~ A MlED> & 73k
SN AZ I ICE > THIERZ SN EEOME B TTEKETH D P, b2
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X X v HL Z A RFEHUIE ketotifen 1%, 2 @ PCA RIS &2 2 E 3G STl Y
P AEIOFEBRIZENT S I & [FREO ketotifen OHIHIVEH A HER ST,
Prednisolone I& PCA J i % 584y NI L7228, = OfE S & Sk © & —8d 5,
2T uA FEE, MAEWNRA~DOEHERIEM 2 U Tl Gt o 2 JE R A2
FIT2EHZHELTEY, ZOERARAT A REIZ KD PCA SUSHNHI O & 5
26D, JTE-852 1%, #EIEEHIZXL Y PCA K% BRI NS H BITHH Lz,
~ A M A Uz invitro EBROER EADOEE X 5 &, JTE-852 1%, IgE &~ A
NN DD 2 Z I 3 aIElT 5 Z &2k, PCA RIGEIHIT 2 LE X b
72

JTE-852 1T A H-DEMITENT, B A F I UDBET 5 invivo 7 LV — i
RIS ZEBA LN E o7z, MA T, JTE-852 1&~ A Mfas & D 3 FET T
DAT 4 =B —EIET A0, E AZ I ORI LTHD AT 4 =—F—)
FA5-79% invivo 7 L L ¥ — S S T & 5 AlREMEA R S 7z,

Z ZTIRIZ, JTE-852 AMRIAVT LV F—JEfR 2 LG22 & 9 A fatd 572
D, BEOT VX —REEWET VBT D ITE-852 DIEHZFHG L7z, 1 >H®D
EFETNELT, Ty M LRAETAZHWE, F1EIICEHHELZED, < Lo
T ULAF—MEEROTEIEIRO 1 D ThH S, IgE Z24EX° substance P 72 & O~ 7"F
NIZX o THIE S le~ A Ml e 2% I 255 L, 2D XM IC/ERT %
L THERISNDHENL LeFHTH D *, AEFHE L2 < Lo AET U
BT, #H#E L7 ITE-852 13, HUahdE < L ARG & HBEKFH 2 >F Z IS
il L7,

2OHDETNELT, Ty MaRRETAVEMNW, BRb7 LLF—MERKZOE
FRIERD 1 D Th 5, RIWIE, IgEZRE~ X ML SN A I U n&E
MO MAE FEME L TTES L IETH Y, BFICITE 2 I 2 HL FEREETEED
Anbng 1388950 ke skt 5 JTE-852 O &EIL, % OfEREF & KK
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[RRECTEL2HEEZ#EEL 30mgkyg & L7, T72bb, JTE-852 ODIEHE/FTH
Syk FHE % invivo Tt 2 i b Y 725 ik & LT PCA IS EE 2, ZDORISEIEIE

[l HETH D 30 mglkg ZEXE L7, #0545 L7z 30 mg/kg @ JTE-852
1%, HURFETE O SRS & A B L7,

3OHDETFNELT, 7y MRUAIKEET V&2 Wz, 5 1R L7z
SOBIE XM E O EE R RFE D 1 > Th 5, JTE-852 1%, [F U< 30 mglkg O &% #%
A5 LT, T ORGA, JTE-852 [T Huliak ¥ XUE I fUts 2 A = 2 L7z,

ASHDOETNE LT, 7y NMRUBRIEET VA2 HWTZ, KUBRIE S E O E e
FEO1O>Th D, KIEX, 1 M A v L RIEVEMROB OB/ ERANEETH S,
Thbb, RIERPTCTHMINT YA NIA N RIEEMIAZ 5| & FFE, £ ORGEME
AR A MIA L EBFLIORDAT A =—F—%0WL, SHIT%< ORIENEM
MZBIEHED LNV A 7L, FIEOHE L FgHtzs SR+ 1%, L5 &
KFRRER DA AAEF A, ZOBES A 7LD 1L LTHETF 5N 3P, SEOT v K
KUERIEE T /L TlE, BALF FOIIEMMIAE & A A o &madH il L7223,
JTE-852 [3#% N 512 K 0 HURFERKUERIEZ A BIZHH L7z, 7 v & BALF 1o
A N A EICKT D ITE-852 OMIFIEANIE, Syk FLEIED HFAEMICEET 2816 T
DAL BEbh s,

A, T UAF—MREONHEOIERZ BT 2 4 SOBWET L2 T
JTE-852 DYEA Z5Ffli L 7=, JTE-852 1%, W TN DET /MIZEBWTH AR ZRMFIER
Lz, T LK —MEROEBYET WVIZEBIT 5 Syk LEKROIHEIERIZZ £ T
ICHE SN TE LT, 51D ITE-852 D IRIE, T2 /R THIO TOwmE & Bbn b,

B, KOENHE2 D NCKGERIED 3 E7T /MZIBWTIE, JTE-852 IChnx T, BEfF
DT LILX—IR BRI TH 5 ketotifen, pranlukast 35 & O prednisolone @ FEAf & 47 -
oo ABETO BEINT 4 Y ORKR R TH D720, FFRYOLGTHET, ThE
NWOMESFF 2 RRBRICRIE CX 2 HEARE LT (REIBLOE LEHSR), ki
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DIETMIL LR BHET A HEEDET, 4 DOBYET LOFER A Table 4 IZF &
7o

Table 4 Effects of JTE-852 and anti-allergic drugs in animal models of allergy

Suppression of reaction (%) by each compound

Model
JTE-852 Ketotifen Pranlukast  Prednisolone

Sneezing 90 58 NE NE NE
Rhinorrhea 80 % 70 % 27 738
Airway constriction 98 58 8 60 58 45

Total leukocyte 102 %8 22 56 100 8
Airway Eosinophil 98 % 27 54 % 98 %
inflammation  Neutrophil 96 % -41 -44 96 %

IL-13 99 % -29 48 100 %

Rats were sensitized and challenged with hapten or antigen. Allergic reactions displayed by
the rats were measured and analyzed. Percent suppression values (%) and statistical
significances at 30 mg/kg of each compound are shown in this table. 8 P < 0.05, 8§ P < 0.01;

vs. vehicle group. NE, not examined

SHDBEFIEY) (ketotifen, pranlukast 35 & TN prednisolone) 1%, W< D0@E T /LIZ
BWTHERME Z RS Rnotz, —F, JTE-852 [T T RTOET /MIBWTHER
MHEERZ R LTc, THODET A TRO bID T LT —ORIZIE~ A M lfld bk
DAT 4 =2 —=NE5T2LEZZ65M, SykLEHKITE-8S21E, TDAT 1=
— X =W E T RTHIHIT AR, TR TOT LA -G EH Lz LB bk,
—7J7, ketotifen 35 X O pranlukast Ik A X I B LU LTCY/DJE, 2 HET 5
HTH Y, prednisolone (VA v A VELEEHEZATHIEMTH D, T77bb,
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IHOOHEMT, B TIETXTOAT 4 = =2 —DEHZMET5 2 LT TE R0
&z bbb, Table 4 IR TIHIEHOEWL, 22N OEYOIERMET OENE
Bk L7ofE R & b D,

Feam, AFH 1HBLOARHEHEICHFEIMLIZEY, 7 L AF —REAOFHIGHHE
2RO BN HFRIE, O~ A ML GD 3HDO AT 4 =—%— BRNEY, 77
X FUBAREED B OV A S A V) i Wb ifil4 25 2 & TRIAWT b
FIERICAEDMEZ RT 2L, ORARLGAETHLZ L, D2/ LEEBEALND, K
BRI HMEHZ LY, JTE-852 1E~ A Ml G D 3FED AT 4 =—F —43 W%
FTHHIH L, ARG L VBEFEE LY BIERWT LAF =S Ifl+ 2 2 &2
HAOMNERoTe, ZDOZ EIE, JTE-852 DFTHHEMIT KD b D 2 DORR 2727
AREME A RIB L CWA, THNETIZ, T UAX—EHARERGR E U2 e L
7= Syk RPN HE SN TWAHA, BR, EfICEE > T 20, BB EGED
HEIMbEYEEOMEEB 2 b, Fiz, BHOKEERIZIB W THOMEDSREE S
Nzbobdd, LEER-T, 7 LLX—HEABEREIZEIT 5 Syk fEDOHIK IIHE S
NTELT, Syk iR E L THERABKEN & X bivd, JTE-852 b ERIKFRIC
BT OMALINATH LD, KETHLNIZMAELRAET 5 &, JTE-852 (ZBROT
YAy h=—=XZmlc L, BAFEREL D bENTAELHHLT LLF—RERRE L 72

L ATREERHIFF S D,
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% 3% Syk PHEZE JTE-852 @ H LR IBIRIRIE L L CofF AT 2 Et

B1HE fES

FERmiC bitdi L72a@ Y, HOERBIL, ARER SN D RENIENES 7 51
KL TCARE RGOS E N HFE SN DRI ESEZ SN DODRIEEDKETH D, Zh
T, H OB ORBAEIIWRBIEHET &2 M 2 72122 < OBFFECER Y A
FINIR ST, EORPEO—IE LTS SN AW FRANL, B g RBOIRER
B ERE B Lz, —F, EWFENEANC Y, FISEBE OFE, Skt
SORWER, o7 BEITH DR MOMER (B HREOIREE), 7o EOMER S
NTHEY, Lo T, HORERERBIREOA TV a VITBRICBWTHIRRTE S
NTWRWnWeEEZ bhb, ThbL, HOREREBRKIZBWTHET U Ay h=—
PFEL, BOAMEETHZLITNAT, #eThHHI L, ROKEIETHS
Tl ZTHD I & bR IZHBUR S RSB AR ST D Y

Syk IZ~ A M, HER, ~2orrv7y—, 4FHEk, Bfifn/e & ofEmaic g &
LTRBT2EZAERRF oL 3 F—8 T, IgERI9G 12X » THE S 5 MmN
T F IAGEE, OV TIEZ DS OB ST 3O T LB 22 E 440 > T g 11282
SYk 8% 545 196G DO UiIE, A CAERBOFIEFKICKE < BboTin g 122
7%, Syk DFREIL B CAERBIKT 56 LRIERRIE L 70 5 Z E RIS N D,

HL1ELY, JTE-852 L5011 HHl Syk [HES TH H Z L BRI T,
T2, F2EIIBITAMANIL Y, JTE-852 1% IgE 245 in vitro B X OV in vivo D
InEHIHIL, 7 UAX—EROBMETF BN TEDEZ =T 2 &R HER S,
ARETIE, JTE-852 D H A REIREIE S L TOARMMEEARIEL T2, 1O
JTE-852 7% IgG I & » THHE SN DM S 23l T 2708 5 e it 6720,
DO~ 2 Mfilads KOHERNS O AT =—Z — 53N % JTE-852 DA Z 7l
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L7z B MHEREZHWEFEBRTIE, SYk 2 SRWEFICR D AT 4 =— % — 53T
*F4 % JTE-852 DEM & & o Talili L 7=, #E\ T, JTE-852 2% IgG BH5-? in vivo X
ISENEIT 5008 2 M ERETT 570, I BERBSS TH 5 7 » b reversed cutaneous
anaphylaxis (RCA) Bi72 & ONE N BLEHS S Tod S 7 b reversed passive Arthus
(RPA) [JRITx9 % JTE-852 DA ZaHi L7, 2 b 2 DORISITMNA, 7 v b
EEFALEE (delayed-type hypersensitivity; DTH) 5SS ORI 1TV, Syk 247 S 72\ &
Bz HD IV IEREOSIZ x5 JTE-852 DIEH Z &% L=, S HIZ, JTE-852 A1 H
CAEIRBOREICEIMEZ RT0E ) D ERFTT 2720, BomEREBosmET
IS % JTE-852 DR 3l L 72, 4 [Al, H Cfefk BB T T LORE L LT,
7 v haZ—/47 IR (collagen-induced arthritis; CIA) £ /L% V7=, CIA
ET VIV TIE, JTE-852 (2% T, methotrexate (MTX) DOFHiH 1T -7z, MTX

1Z, RA SCEEZR &0 H O RIS ICH ] S d FEARRS F3HM Th 5 152,

H28 MR LOTIE

321, WERWIE, XIRWER JOHK

1.2.1.JHRCH D JTE-852 % #BRiW'E & L THtEH L 7z, Prednisolone |3 2.2.1. B GE# D &
DOZxMEH L, cyclosporin A B X OMTX 1%, T2 nFesisk TRt IO
Sigma-Aldrich, Co.7> 5 A L 7=, Prednisolone, cyclosporin A 33 X TOXMTX 1%, *IRY)
BELTHEHLE,

1.2.1L.IHEC#HI O DMSO % in vitro sABRIC 31T D LR, 2.2.1.BHGLH 0 0.5% MC KIS

% invivo iRBRIZ I 1 DA & U CRRIEFRELCAE FH L=,

3.22. @
SD 7 v b, Wistar 7 B LD Lewis 7 v & AARF v —/L & « U AR—FESH
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K OEA LT, BERER O NCEMEALE, 222 HOFH & FEICIT- 72,

323. b h= A MHEND D AT 4 =—F — ORI

b R~ X MNlifax, 2231 THES L7 72y hd CBMCs # Wz, T =m—~<H
skt b 1gG X EMD Biosciences, Inc. (Madison, WI, USA) X WAL, BIERPUA L
LT L7z, $it b IgG HiiAIx Bethyl Laboratories, Inc. (Montgomery, TX, USA) X
DIEAL, B b 1gG 2283 2 HUK (BUROMER) & LT L=, B A ¥ 2 ELISA
v ME, 223HLHO b D ZEH L7,

CBMCs % 10 ug/mL t b 1gG 177 FC 3 AWM L7z, 55#1% 37°C, 5% CO,i% /&
DA U FaX—F—NTITo7c, EELT7 CBMCs 2 ¥kiEt:, 7 v A 55 (2.2.3.
THAMR) 12T 1x10° cells/mL IZ88& L, 96 &7 = /LALE 7 L — 1T 1.2x10° cells/well &
2% X O IR L7z, JTE-852 A iR AL 0.01, 0.03, 0.1, 0.3, 1, 3pumol/lL &72%
EOITmImL, A vrFaX—%—NTI10msMErE L7z, RWT, Hik b IgG Hiik%
BRETREE 10 pg/mlL 725 X5 IimmL, 30 oA v FaX—rv gL, 7Lb—1h
ACHEFT®OLIEE, EEZEUL, EFEFORRAZ I RES ELISA ¥ v
O~ A4 771 — KU —%—VERSAmax = AW THIE L7z, 7 K —DfffHr i
HEEE L7 7> b CBMCs & VW TEBRZITV (7 [MIDEER), &EBROH

ElX2 Ve LT O TITo T,

324. v MHEERNOD AT 4 = —Z — 3 W ORI

t I IgG, Escherichia coli i3k lipopolysaccharide (LPS), rhodamine 123 (%, V29741
, Sigma-Aldrich, Co. L Y i A L 7=, Phorbol 12-myristate 13-acetate (PMA),
dihydrorhodamine 123, t k TNF-0 EIA % v M, ZEAVFEMSE TS,
Biotium, Inc. (Fremont, CA, USA), Invitrogen Co. (Waltham, MA, USA) X W A L 7=,
Lymphoprep™ (Axis-Shield PoC AS, Oslo, Norway) % JH\ 7= %5 B ARl DEIC &L 0,
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HANRT T 0 7RMIM S b ARSI A Sk BAZER  (peripheral blood mononuclear
cells; PBMCs) ZHiffL7-, 7¢d, bt FRMMOAFITE 2o TE, FHANI AL
ZHEEMASHEIR AT OMEMEE A ZBEROKRBEZT, RT T 470
A>T F—hRarky el ETCATLE,

190G ZEfEH151Z L 57511 FE (reactive oxygen species; ROS) M : 96 7 = /LI
B L — I, & FI1gG % 10 pg/100 pL/well DOFEEE THIN U=, HERBLRED 7 = )LIT
1%, PBS % 100 uL/well B L7=, L —h&A ¥ 2_X—F —HNT1RMEHEL,
Z D% PBS TUEH L7c, & IgG =2—7 277 L— |k & L, dihydrorhodamine 123
¥ L OVITE-852 % 10 47 [ AiALE L 7= PBMCs ik 4 #5fE L 7=, PBMCs 35 L O}
dihydrorhodamine 123 D& 1, Z 412 H 1x10° cells/100 pL/Awell 35 & T8 300 nmol/L
& L7z, JTE-852 D& 1% 0.01, 0.03, 0.1, 0.3, 1, 3umol/L & L7z, Hifu#EFE
%, 7L— & 2HMA v F 2= a3 L, R 505 nm Db Yicxd 5 534 nm
DOESEERE Lz, WEIZIZ~A 7 a7 L— kU —4&—SpectraMax Gemini XPS
(Molecular Devices Co.) % {# ] L7z, Rhodamine 123 # f\VCHEMRAZERL, =
BT U= 7 L O rhodamine 123 J& % 4 ROS B & L7,

\9G ZE1E M= - 5 TNF-a 420 : JTE-852 % Hil4lLi& L 7= PBMCs ik & 1gG = —
TAVT T L= NI LTz, a—T 77— FOMERL, FiilE X ORI,
[gG ZERMEHRIMIC X 5 ROS 43i4) FEBR & [AERICAT o 7o, MIaRERER, 7L— 1% 6
REfE A ¥ 2 _X— gL, BEEEILZ, EEHO INF-aREL EIAX > MBS
IO~ +4 27 a7 — VU —%—VERSAmax % H\CTHIE L7,

PMA #8/- - 5 ROS 427 : Dihydrorhodamine 123 35 X OV JTE-852 % RifALE L 7=
PBMCs ##ik 2 96 ¥ = LR T L— MIHER L, EHIZ PMA 2RI L7, Al
ER LU, NG ZEBHIIKIC X5 ROS 43is) B & RERICIT - 72, PMA D&
BT Lumol/L & L=, PMA RN, L— &2 LIRS o Fa_—v a0, &
ez HE L,
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LPS ##1= J: & TNF-a 777 : JTE-852 Z RiTALE L 7= PBMCs & 2 96 7 = /LK
B7L—MIFEHEL, EHIZLPS 2N LT, AifER X OREFRIL, gG ZREHITK
12X 2 ROS 70ih ) FEBR & RIBEICAT o 7=, LPS ORI X 0.1 ng/mL & L7=, 6 K[
DA FaX—v g%, REZEILL, EEPO TNF-o 2 E LT,

KBRS 2 Fig. 15 127”97, 3 R — ORI b L7z 3 v » o PBMCs % Hl

WTERZITV @ EIOHER), FHEBROWEIL2 V=L OTITo7,

53



Peripheral blood

¥

PBMCs (1) 10 min PBMCs (2)
[ |
. Dihydrorhodamine 123 + JTE-852
|
PBMCs (1) 10 min PBMCs (3)
| J
JTE-852
96-well flat-bottomed IgG-coated plate
black plate
(Plain plate) Wash
1hr
| l
IgG
Stimulation and measurement
B ROS secretion by IgG-crosslinking
IgG-coated plate  Seeding of PBMCs (2) 2 br

| | |
v

Measurement of rhodamine 123

B TNF-a secretion by IgG-crosslinking

IgG-coated plate  Seeding of PBMCs (3)

6 hr
| l |
v
Supernatant
. %
B ROS secretion with PMA Measurement of TNF-a.
Plain plate Seeding of PBMCs (2) 1 hr
[ l |
T v
Measurement of rhodamine 123
PMA
B TNF-a secretion with LPS
Plain plate Seeding of PBMCs (3) 6 hr
[ l |
T v
Supernatant
LPS ¥

Measurement of TNF-a

Fig. 15 Experimental outlines for the evaluation of mediator secretion from human
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monocytes
Ig, immunoglobulin; LPS, lipopolysaccharide; PBMCs, peripheral blood mononuclear cells;
PMA, phorbol 12-myristate 13-acetate; ROS, reactive oxygen species;

TNF, tumor necrosis factor

3.25. RCA i D ¥
JTE-852 % WM& & LC, prednisolone % it E % & LCfE L7,
Prednisolone & &%, FIAIEMEH %2 4010 TX % 30 mglkg ik E L= %, 15
v MMyEIE, Nordic Immunological Laboratories (Bergen, Norway) »HREA L=, T v
FOMIEEZHRIE LT P FOMIETHY, 7 v MG 2R RES R ST
%, 2.2.5JAFH D Evans blue Z a3 & L CHEMH L7z,
6 R MENE SD T~ b O A BREL T CEXY Lz, BH, 7 v bO—BIRIEBIE
ERERE ATV, WEPEFEICTRD Z O ICKRE 9 UL 6 BEIZHIV T 7=,
WERYE F KOS A E % 5 mlkg DA R TR ARG L7z, JTE-852 O# 5 JH&13
1, 3, 10, 30mg/kg & L, prednisolone O 5 &1L 30 mg/kg & L7z, 1KFf#%, 8
BAVRPLZ »~ By & 1 mg/mL Evans blue DR/ %, LT ~ b OHEIZ 100 pl/site
DRBETENEEG L, F—@EEICx LT, $17 v MG 2S£ 720 1 mg/mL Evans
blue ¥ & [AIBRIC BN G- L7e, 2 REfdIE%, 7 v b Z2 i B CRUMESE S, EfE 14
mm @ biopsy punch % VN THEER D B NG5 2 G 1 U7, 8 H R o0 3 & 4 Il E
L, UTORIZE Y mERAZF LT,
A P17 v Mg & Evans blue DIRATRZ 5 L 7= O H &
B : Evans blue O # % & 5. L 7= ¥\ O &
X : % swelling = (A-B) /B x 100

225 HEHE DO FIEIC LY, JTE-852 D EDg BAEH L7~
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3.2.6. RPA L DFHih

JTE-852 Z #BaEL & L C, prednisolone % [PERIHEME °Y & L CHEM L7=,
Prednisolone ™ &%, 3.25.5H & [ U< 30 mglkg ##%E L7 %, 2.2 7.0 # D OVA
ZHURE LT L7, BT OVA HLiRIE Sigma-Aldrich, Co. L VW A L7z, 2.2 5.IHG0#
? Evans blue 35 X O formamide %, Zh £t L OEFEME ARG LTHEHAL
7,

6 JHfn OLEME Wistar 7 M &L, HEAEXD Lc, A, 7 hOo—ikEE
Bl L RERNE ATV, RENYFIC/D L ICARE UL 7 FEIZHEIV (17,

12.5 mg/mL OVA & 4 mg/mL Evans blue ®iE&# %z, 2mLikg DEETT v MIEIR
NFE 5 LT, 1BALERED T » M2, OVA %5 £ 720 4 mg/mL Evans blue /A% % [FIkE
(2 H Uiz, 30 70fk, #EBRME R KL O IIE % 5 mLkg O & TR AL LT,
JTE-852 o5 H &% 1, 3, 10, 30mg/kg & L, prednisolone ®$¢5-F #i% 30 mg/kg
E LT, 1HRRIfR, BEEL727 » FOWERIC, 4 %A U725t OVA Hiik% 100 pl/site
DRBETHEAEE Lz, &I 4%, SEHERFICEY 7y M2 @3, HE
14 mm @ biopsy punch % f\ T H O AR IR AL Z BB L 7=,

RO, BEREE (u/mL) ORIE, BFRE (ugsite) ORI 5N JTE-852

D EDsp fHEOEHIZE, 2.2.5.5H & [AEED FHIETIT- T,

3.2.7. DTH KUt D RFAi

JTE-852 # #Ba/E & L C, cyclosporin A Z BatEst s & LTl L7,
Cyclosporin A @ HI &I, T #ARMHIMEM 2 431 36T & 5 15 mglkg 2% 7E L7z >,
4-Ethoxymethylene-2-Phenyl-2-Oxazolin-5-One (oxazolone) (%, Sigma-Aldrich, Co.7>5
AL, "TFT e LT LT,

Day 1 (2, 8 MHERHENE Lewis 7 » N O—BRABEIZE L ARERIEZATV, KENH%E
(2722 & D ITASHE 6 B 5 BEICHI D 1) 7z,
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WA, 7B b &A ) —=TF A N0 41 IRGHRZHEE S LT 1% oxazolone ¥k 4 7
WL, BREBELET v OJEEIZ 100 uL OFETEHA L7z, Day8 12, 0.2% oxazolone
Rz FRRICIREL L, J&AET v FOLEHIIMANT 25 pL DR & TEAM Lo, RIALERE
DZ v MIXF LTI, oxazolone 2 & 20T hor &4V —T 4 A VD 41 IRAKRE
[FARICEBAA LTz, BHDO Day9iZ7 v MESEHERFISESYE, 774 RFCEEN %
IR L7ct%, £OEEZAIE Lo, #5%E (10 35 X130 mg/kg @ JTE-852) 72 H Y
(RIS (15 mg/kg @ cyclosporin A) 1%, Day 175 Day9 £ CTdD 9 HRE], 5ml/kg
DODRETLH1IBRAO®KRE Lz, 723, Dayl, Day8 L Day9 OfkO#&51x, %
NENEE S, LB SAE L OEENMUIERO 1 RERANc T > 72,

3.2.8. CIAET VO CGEIERTEES)

JTE-852 Z##¢BRIE & LC, MTX ZIGPEX M E & LT Lz, MTX O &EIX
0.1mgkg & L7-, @ED PRI T, 0.1 mgkg O MTX (ZREMERH D
L, 7, BEOBERZ 2T 5 2 ERMRINTWD, 2T —7 U HEIHE
SO AR K N = o —7 2L, Bt & LT L 7=, Freund’s incomplete
adjuvant (FIA) X Difco Laboratories (Detroit, MI, USA) L VEEAL, 7Y a3 k&
LA LT,

7 Bl OMEME Lewis 7~ M O—MRREABIZE L, KEAREIE L7z, KWT, (KER
PIHNZ 70 D K DO IZAEE 8 I 7 BEICHI 0 1T 72,

PH (Dayl), W= =7 U 3iliRziif Lz, 97725, 0.01 mol/L FFE&IZ I
WMaZ—GrZz2mgiml L7225 X)L, SHICEEDFIA LRG, ks E
HZETNRIaT —7 U LR aE R Uiz, EFERELID 48 ED T » MZOWTHE
WEEXNY L, &OITHEE T TN 2T —57 3Lk % 0.1 mL 3528+ 10 2 AT N
B Ui, 1IEH70 1mL OHLEK Amgo N = Z7—470) &5 L2 L1277
%, Day81iZ, EIET v M 48 LD BRI AZENY L, LA LN 2T —5
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> FLVEHE 2 BRI T T/ 2 22 0.1 mL TO RN G- LT,

Day1, 8, 11, 14, 16, 18 3L 1222, 56 L+ _XTH T v FOBIAR A2 HIE L
7eo WIEXT LY XE A —4—TK-101 (Unicom, T3, HA) %MW KEHET
1To7=, WRWE R L O RYE L, Dayl 225 Day 22 £To 22 HIE, 5mLkg D&
®CT1HLERRO#KLS L, JTE-852 O 5 %1303, 1, 3, 10mgkg & L, MTX
OFeEHEIX 0.1 mglkg & L7=,

Day 22 |2, &RED DB IAEOTEEEIZUI 6 PED T » b Z3 g L, FREE T i
Bt s ¥, 26Ty NOEBRKAUIRL, ORI EEHEL ERDHYA X
computed tomography (CT) #&#& LCT-100 (HSZ7 v B A7 ¢ VRS, #L, H
AR) THE LT, 61T, BHEORBEEEEOFLLHE IV IZIZ OV T, X
MER Z R LT, |EICIE, v~ A 77— Aa—r B —A XHRCT #%E
MCT-CB10OMF (BEXSAEHENEA T ¢ =, B, HA) ZHviz,

SIS 2 Fig. 16 12”7,
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Days -1 1 8 11 14 16 18 22

Group Type I Type 1T
allocation collagen collagen

id id

(on dorsum) (on tail base)

| {

Measurement of hind paw volume

N

S
ra

|

*  Measurement of
tarsal bone density
* Radiophotography

JTE-852 or MTX, po, once daily

Fig. 16 Experimental outline for rat CIA model (before-onset treatment)

id, intradermal (ly); MTX, methotrexate; po, per os

329. CIAET VO BIERES)

328 HFLH D LA —HkE LT L7z (Fig. 17),

7 BEROMENE Lewis 7 v ML T, N aF—5 U A#E#E % Day 1 35 X O Day 8
(RN G- LTz, Day 18127 v M OBEARAIEL, TORFENEFEIT/RD LI
BHEBIL 6 FEICHI VAT IT Tz, NHl =2 T —F VAR Z G L TR 8 ILZ IE A &
L7,

Day 8, 11, 15, 18, 22, 25 B LU 29 IZRIARHZHIE L, #ERME R L O RY)
‘B % Day 18 75 Day 29 £ T 12 HREfE N5 L=, JTE-852 m# 5 HEIX 0.3, 1,
3, 10mg/kg & L, MTX O 5 HEIT03mg/kg & L7=, MTX ® 0.3 mg/kg i%, FEIE
A5 LB CHE R MEER 28 L= 0.1 mg/kg (3.3.6.THZ2M) O 3FHETHY,

£, BEOERFEMNFERICENT, EHEGTAREZRTHRRAKAETHD Z L2V
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BINTWD, MTX I, BIERKG TEABREI TS Z LN TSN, KRE
B ClIfk G- alRe ik KR TH 5 0.3 mglkg Tl 217> 72, Day2912, &HEMND 6

CDZ v bz@E L, BMREEREEDORER DN X B DR 21T > 72,

Days 1 8 11 15 18 22 25 29
| | | | | | | |
I I I I I I I I
Type 11 Type 11 Group
collagen collagen allocation
id id
(on dorsum) (on tail base)

Measurement of hind paw volume

P >
< rd

JTE-852 or MTX, po, once daily

|

Measurement of
tarsal bone density
Radiophotography

Fig. 17 Experimental outline for rat CIA model (after-onset treatment)

id, intradermal (ly); MTX, methotrexate; po, per os

3.2.10. EEHEENT

In vivo RER 21T D RED T REOIKE H 5 WVIFRBEIC OV T, L TOREERE
Z 50 L7z, Bartlett OfREIC L 0 Fo ML MR L7214, one-way ANOVA (T LV
FUCH R ZENIN D & & ffsd Ui, A EKMEXmM 5% & Lz,

In vivo FER O FHMIE B 2D\ TC, LU FOFEEMRE % I Uiz, 2 BEFOLIIC
BOTE, FTFREICEY oBMEZMR L, S08T —#12x LTI Student © t

WE &, R — & 12%h L TIE Aspin-Welch @ t B 2 320 L 7=, 3 BELL L DR
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HEIZ BT, £9 Bartlett ORUEIC & W 0 HIEZ#ERE L, F0BT —Z I LT
IX Dunnett DRRE %, RZES8T — 2% L TIL Steel ORRE % FEfi L7z, WO/
S AEKEEZ I 5% & LT,

MREIZIE, SAS A7 L version 8.2 36 JL U SAS HiflfIK /N > 77— version 5.0 Z ]

Y

53 HT R

331 bt h= A MND D AT 2= F =3 UWNIKT % JTE-852 DAEH]
JTE-852 1%, ~ A Mlfdn»D D IgE ZRIERIEIC K2 AT o = — 2 — 43U 2 4l L7z
(23.1IEHB LN 23.2IHE M), Syk 1%, IgE ZBFED L7253 196G ZEMEIC L » TRBiE &
NHHBAN Y 7 T RIEICEB O T b R K 2ebRE 2 oo+ 11202 7=, JTE-852 1%,
19G ZERERITHIC X D MM SS & 03 2 FIREMEDS RIB S 5, T OIGR A MREET D72
», CBMCs 76 @D 1gG ZEFEHIMIZ KX B AT ¢ =— & — /3T xd 5 JTE-852 DIEM
BT LT, AT 42— 2 —DREL L TeAZ IV EZHE L,
19G ZMBHILIZ L > T CBMCs i Hh B AKX L VN E T, ZDk AKX I U3
(2t L C, JTE-852 3R EEAAFRY 22 BiI{EM 27~ L7z (Fig. 18), 1 pmol/L DR T
72 IHIAERD B, 1Cs I 0.064 + 0.009 umol/L T&H - 7= (Table5),

IgE ZEAEHIIE4 CBMCs 72 5 D & AKX 2 L 45Ukt 4 % JTE-852 O##IfEM (2.3.1.78)
%, P Fig. 18 B X (N Table 5 (2H# L 7=, YUiZSUSITHR$ 2 JTE-852 O 1Cs fif i
0.044 + 0.005 pmol/L T » 7=,

¥, BHAREO B R Z I RENE, 196 ZAERIE KON IgE BB E N E L DR
BRIZEBUVNT 9.0 B8 L 38 umol/L Th -7z,
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Fig. 18 Suppressive effects of JTE-852 on histamine secretion from human mast cells
CBMCs were sensitized with human 1gG and challenged with anti-human 1gG. After 30 min,
the supernatants were collected; and concentrations of histamine were measured by EIA.
JTE-852 was added 10 min before challenge. Data of histamine secretion mediated by
IgE-crosslinking are adapted from the results in section 2.3.1. All data express the mean +

SEM, which were calculated from seven experiments (seven donors).

332, b MHIRNOLDRAT 4 =— & — 3Tk % JTE-852 DAEH]

CBMCs # 725t (3.3.LHESM) (2%, PBMCs 75 @ IgG ZEAERIFLIZ L 5 A
T A T H =W D ITE-852 DAE I 2 i LTco AT 4 == 4 —DRF & LT,
ROS £ X O TNF-a Z#IE L 7=,

IgG ZEABHIIILIZ & > T, PBMCs 75 ROS 3 & O TNF-a 230 & iz, JTE-852 1%
I D5 E &I L (Fig. 19), 1Cs fEIXZ 41241 0.077 £ 0.009 35 L 1Y 0.083 +
0.019 umol/L T 7~ (Table5), JTE-852 DM/ FIZIEE KA TH Y, 1 pmol/L
DYRE TIRIFFERL PR DT,

EFED 1gG ZEFB RN Z T, PMA HIlIIZ X 5 ROS 45472 & TN LPS #iligiz X 5
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TNF-a 73 WAZ %95 JTE-852 DIER & o Tt L7z, JTE-852 I, 3 pumol/L D
FEETIND 20055 % Wil L7ed- 7= (Fig. 193 X U Table 5) . JTE-852 ™ 3 pmol/L
1%, 19G ZERBHIKIZ X 5 ROS 8 X O TNF-0 D43 Z se 2l L2 <TH 5 (Fig.
19),

7ok, WAREEIZ T D AT 4 =— & —IRFEIT, 1gG ZEAEHIIIIZ & 5 ROS 73 170 nmol/L,
IgG ZEFEHIELIZ 5 TNF-a 23 12 ng/mL, PMA #4112 L % ROS 73 378 nmol/L, LPS #]

W2 X% TNF-a 23 1.8 ng/mL TH -7,

120
100 - IgG ROS
T 80 - —{1IgG TNF-a
§ 60 | —A—PMA ROS
S —A—LPS TNF-a
2 40 |
20 -
0 1 1
0.001 0.01 0.1 1 10

JTE-852 (pmol/L)

Fig. 19 Effects of JTE-852 on mediator secretion from human monocytes

PBMCs were seeded into a plate that was coated with human IgG. Two hours after seeding,
concentrations of ROS were determined by measuring the fluorescence of rhodamine 123.
The supernatants were collected 6 hr after seeding and concentrations of TNF-o were
measured by EIA. JTE-852 was added 10 min before seeding.

PBMCs were also seeded into a plain plate and stimulated with PMA or LPS for 1 hr or 6 hr
to elicit secretion of ROS or TNF-a, respectively. The mediators were detected in a same way
as described above. JTE-852 was added 10 min before stimulation.
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Data express the mean + SEM, which were calculated from three experiments (three donors).

Table 5 Effects of JTE-852 on mediator secretion from human mast cells and

monocytes
Cell Stimulation Mediator ICsp value (umol/L)
CBMCs IgE-crosslinking Histamine 0.044 + 0.005 *
CBMCs IgG-crosslinking Histamine 0.064 + 0.009
PBMCs IgG-crosslinking ROS 0.077 +0.009
PBMCs IgG-crosslinking TNF-a 0.083 +0.019
PBMCs PMA ROS >3
PBMCs LPS TNF-a >3

CBMCs or PBMCs were stimulated by IgG-crosslinking. PBMCs were also stimulated with
PMA or LPS. Concentrations of the secreted histamine and TNF-o were measured by EIA.
Concentrations of the secreted ROS were determined by measuring the fluorescence of
rhodamine 123. The ICs, values were calculated by a sigmoid-curve fitting with SAS System
version 8.2 and SAS Preclinical Package version 5.0 (SAS Institute Japan Inc.). The values
show the mean £ SEM (n =7, CBMCs; n = 3, PBMCs).

# The 1Cs value for histamine secretion from CBMCs with IgE-crosslinking is quoted from

the results in section 2.3.1. for comparison.

3.3.3. RCA SUtZxtd % JTE-852 D]

JTE-852 1% 19G /19 D MMaf s a2 #nii L7z (3.3.13HB LU 3.3.2HE M) 720,
Wz, 19G ABI5-9"5 invivo [ & JTE-852 2342 72 & 9 it & 11> 72, 1%
Uiz, N AGEEIE T D RCA B *¥ 12%hd 5 JTE-852 OVE & 7l L 7=,

BE kB C & 5 prednisolone 1%, VRIEZ A EICHIGI L7z, JTE-852 X &I
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U CyIEA ] L, EDsofElX 3.5mg/kg ToH 7= (Fig. 20 33 L O Table 6), JTE-852

OMHIER X 3, 10, 30mg/kg IZBWTHRETH Y, ZOIHIE AV T prednisolone

VR L 7=,

7B, BARHCBT D REOEREMIN (3.25.IHICBIT D A-B OfE) X, 87mg T

HoT,

50

40

30

% Swelling

20

10

Vehicle

$$
%k %
10 30 30 (mg/kg)
JTE-852 Prednisolone

Fig. 20 Suppressive effect of JTE-852 on RCA reaction in rats

A mixture of anti-rat serum and Evans blue was injected into clipped dorsal skins of SD rats.

Evans blue without anti-rat serum was also injected to the same rats. After 2 hr, regions on the

dorsum were harvested and weighed. JTE-852 or prednisolone was administered orally 1 hr

before intradermal injection. Data express the mean + SD; n = 9 rats per group. $$ P < 0.01,;

vs. vehicle group (Student’s t-test): * P < 0.05, ** P < 0.01; vs. vehicle group (Dunnett’s test).
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3.3.4. RPA BUJSITHKI4 % JTE-852 DAEH

19G B45-? invivo )iz & JTE-852 2342 22 & 9 &gt d 5728, #\T, I
BURIEUSE T o 5 RPA UG Y 1S3 % JTE-852 OEM % 34t L 7=,

Fig. 21 [Z/R 9@ 0, BHAREIC R T DiwHAazRE (ngfsite) 1%, BOLERICH L TH
BlCEETH T, B BBYE T 5 prednisolone 1%, Z ORI %A 5 ZHNH
L7, JTE-852 % 3, 10, 30 mg/kg O A &I\ T, AFERH 2 A 5 il L7-, JTE-852
® EDs 1%, 3.5mg/kg T -7~ (Table6),

10
s I
£)
)
S 6 r
@
g
=2
3
2 4 L
=]
3
T
2 -
0
Sham Vehicle 30 (mg/kg)
JTE-852 Prednisolone

Fig. 21 Suppressive effect of JTE-852 on RPA reaction in rats
A mixture of OVA and Evans blue was injected to the tail vein of Wistar rats. Evans blue

without OVA was injected to rats in the sham group. After 1.5 hr, anti-OVA antibody was
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injected into clipped dorsal skins of all rats. After 4 hr, dye-leaked regions on the dorsum were
extirpated; and absorbance of dye that was extracted from the regions was measured. JTE-852
or prednisolone was administered orally 1 hr before intradermal injection. Data express the
mean + SD; n = 8 rats per group. T1 P < 0.01; vs. sham group (Aspin-Welch’s t-test): $3 P <
0.01; vs. vehicle group (Student’s t-test): * P < 0.05, ** P < 0.01; vs. vehicle group (Dunnett’s

test).

3.35. DTH UIc#i$ % JTE-852 DAEH

JTE-852 7% IV BB 240l 5 20 & 5 ARty 5 BT, DTH & *%°7 |
%% JTE-852 DIEF % 54 L 7=,

fEde% Fig. 22 B X O Table 6 12777, BUAREIC 1T 2 B E &R, BAEREICEL
THREICEM TH o7, Bt BWmE & L TR L7 cyclosporin A 1%, ZDH /" EE
HNZAEICEE Lz, —J5, JTE-852 1%, 30 mglkg DHEIZK W THEEL KIF S
7ehvoTo, JTE-852 @ 30 mg/kg (X, PCA Kts, RCA &, RPA SRV A% LT

bAEBELRIHAZRLI-AECTH S (2.3.3.3E, 3.3.3.1E, 334HSM),
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Fig. 22 Effect of JTE-852 on DTH reaction in rats

Lewis rats were applied with oxazolone on the depilated abdomen on Day 1. On Day 8, the
rats were again applied with oxazolone on the outer face of the left ear. An acetone/olive oil
mixture was applied to the ears of rats in the sham group. On Day 9, the left ears of the rats
were removed in a blinded manner and weighed. JTE-852 or cyclosporin A was administered
orally once daily from Day 1 to Day 9. Data express the mean + SD; n = 6 rats per group. ¥

P < 0.01; vs. sham group (Student’s t-test): $$ P < 0.01; vs. vehicle group (Student’s t-test).
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Table 6 Effects of JTE-852 on type | to type IV hypersensitivities in rats

Type of . EDso value
o Reaction

hypersensitivity (mg/kg)

Type | PCA 317

Type Il RCA 3.5

Type 11 RPA 3.5

Type IV DTH >30

Each reaction was elicited in rats. JTE-852 was administered orally to the rats. Repeated
administration of JTE-852 was performed only in DTH evaluation. The EDs, values were
calculated by a sigmoid-curve fitting with SAS System version 8.2 and SAS Preclinical
Package version 5.0 (SAS Institute Japan Inc.).

# The EDso value for PCA reaction is quoted from the result in section 2.3.3. for comparison.

3.3.6. CIAEF/LICEIT D ITE-852 DIEH (GEIERT5-)

JTE-852 1%, RCA Uik & TN RPA FUGZ il L7z (3.3.3.HF KN 3.3.4HZ M),
IS EET 196 BMEOIRIE, HEmERBOREBERICKE S FhH4 5 a2
72, JTE-852 I3 M5B OIRAEICKT L CHRMEZ R T AR RE SN D, DR
MEWGET 5720, HORERBORIET T /VICEIT 5 JITE-852 DIE & 7l L 7=,
A, ACRERBETALONRELLT, 7y FCIAETLVERF LIZ, 1IZUOHIC,
JTE-852 % PAFIRFIERT N & e 5T 2 KA 1T o 72,

BEARTE DRI TEIE, Day 14 LARRIZBEZE (2N L7z, JTE-852 1%, Z DBEAEFD
WA A EARAAEICH L7z (Fig. 23A), &#& H Day 22 DRSO R EARE A7 Z
TTRLIZB DN Fig. 23B TH DAY, PARETHEITHEIN L2 EBAERICH LT,
JTE-852 |3 BARFHI e M E - Z7m Lic, £DO/EMIX L, 3, 10 mglkg (IZBWTHE
TH Y, 10 mgkg FEOBRBEARITIEFI L 1ZIZFRETH 70,
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Day 22 (23T 5 RREBHE L, EWEICH L CEAETARICIKE CTH - 72,
JTE-852 (3. Z DB R T 2 KA RIS L, 3B KT 10 mg/kg IZHBWTHER
TER D RO bz (Fig. 24A), JTE-852 10 mg/kg REIC IS 1T B BB E L, IEWEE & I1RIE
[F%CTh o7z, BEEICKT 5 JTE-852 OF ML, %O X ARE &) LTI G
R 7z (Fig. 24B),

JTE-852 L [AIERICHRIERT DG Lz MTX 1L, %A S BB EICH LT
BEALPHEWER %277 L7 (Fig. 23 3 X UV Fig. 24),
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Fig. 23 Preventive effect of JTE-852 on hind paw swelling in CIA rats

On Day 1, Lewis rats (except for the normal group) were given intradermally an emulsion of
type 11 collagen and FIA into 10 sites on the clipped dorsal skin. On Day 8, the same rats were
again dosed intradermally with the emulsion into 2 sites on the clipped tail base. Hind paw
volume of all rats were measured on Days 1, 8, 11, 14, 16, 18, and 22. JTE-852 or MTX was

administered orally once daily from Day 1 to Day 22. (A) shows the time-course changes in
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hind paw volume and (B) shows the hind paw volume on Day 22. Data express the mean +
SD; n = 8 rats per group. T1 P < 0.01; vs. normal group (Aspin-Welch’s t-test): $$ P < 0.01;

vs. vehicle group (Student’s t-test): * P < 0.05, ** P < 0.01; vs. vehicle group (Steel test).
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Fig. 24 Preventive effect of JTE-852 on bone erosion in CIA rats

On Day 1, Lewis rats (except for the normal group) were given intradermally an emulsion of
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type 11 collagen and FIA into 10 sites on the clipped dorsal skin. On Day 8, the same rats were
again dosed intradermally with the emulsion into 2 sites on the clipped tail base. On Day 22,
the right hind paws of the rats were excised and their tarsal bone densities were measured.
Radiographs of the hind limbs were also taken. JTE-852 or MTX was administered orally
once daily from Day 1 to Day 22. (A) shows the tarsal bone densities on Day 22 and (B)
shows the radiographs of hind limbs that were most representative of the mean tarsal bone
density in each group. Data express the mean + SD; n = 6 rats per group. 1 P <0.01; vs.
normal group (Aspin-Welch’s t-test): $ P < 0.05; vs. vehicle group (Student’s t-test): * P <

0.05, ** P < 0.01; vs. vehicle group (Dunnett’s test).

33.7. CIAEF/LICEIT D ITE-852 DIEH (GEIER K S)

w2, ALK 7y hCIAETVERWT, JTE-852 Z#BIEIRFIER N LR G5 E
BRAAT o7,

ARFEERTIX, Day 18 TR T2 EM L, &G54 L7 (3.29.5H5/M), Day18(Z
BT D EFEUSNOSHEOBBEARIL, EFFICE L TRETH 7o, BARBO%E
KRFEIX, £ D% Day 18 7»5 Day 29 £ CEED £ £H#ER L7z, JTE-852 ILZ DHERE
FEOMENN 2 FH SRR L, i 5-B4G 4 A& (Day 22) @ 5L 0 BEE 22 iifilfE
FANZE» 5z (Fig. 25A), FH H Day 29 OB RED %A FE % Fig. 25B (2, B
REBEO SR AERIX ERFHICH L CHEICHI L, JTE-852 1T Z v a Ml &K 7RI B
L7z, JTE-852 O#IHIMEMIX 1, 3, 10mgkg IZBWTHE TH- T,

Day 29 (2331} 2 AR BB H L, EFEICH L TR CARICKB Th o7, 2
DF KT LT, JTE-852 1T BARAFRI R MBI EM Z7m L, £OMEMIL L, 3,
10 mg/kg IZBWTHE TH 72 (Fig. 26A) . BIEIEIZ X 5 JTE-852 DA ML, #
D X FEGIZ BT H AR 7z (Fig. 26B).,

BAFIRIIELR D B G- LT MTX X, ®ESHE, BEEVT U LT o msiiEN
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RS o7z (Fig. 25 38 K UVFig. 26) . #FfIZ V72 0.3 mg/kg O &1L, FEIERT#
HCHBERIMEWER %27 L= 0.1mgkg D 3fEHETH D,

A 22  -3FNormal
- Vehicle
20 ' _@-JTE-8520.3 mg/kg
-4~ JTE-852 1 mg/kg
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Fig. 25 Therapeutic effect of JTE-852 on hind paw swelling in CIA rats
On Day 1, Lewis rats (except for the normal group) were given intradermally an emulsion of
type Il collagen and FIA into 10 sites on the clipped dorsal skin. On Day 8, the same rats were
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again dosed intradermally with the emulsion into 2 sites on the clipped tail base. Hind paw
volume of all rats were measured on Days 8, 11, 15, 18, 22, 25, and 29. JTE-852 or MTX was
administered orally once daily from Day 18 to Day 29. (A) shows the time-course changes in
hind paw volume and (B) shows the hind paw volume on Day 29. Data express the mean +
SD; n = 8 rats per group. 11 P <0.01; vs. normal group (Student’s t-test): $$ P < 0.01; vs.

vehicle group (Student’s t-test): * P < 0.05, ** P < 0.01; vs. vehicle group (Steel test).

75



A 760 -
T 720 | *
9
= * T
E
.. 680
= *
é 640 T
@
z Tt
g I
= 600
4
=
=
560 1 1 1 1 1 1 +h J
Normal Vehicle 0.3 1 3 10 0.3 (mg/kg)
JTE-852 MTX

i

Normal Vehicle MTX
0.3 mg/kg

JTE-852 JTE-852 JTE-852 JTE-852 MTX JTE-852
0.3 mg/kg 1 mg/kg 3 mg/kg 10 mg/kg 0.3 mg/kg 10 mg/kg

Fig. 26 Therapeutic effect of JTE-852 on bone erosion in CIA rats

On Day 1, Lewis rats (except for the normal group) were given intradermally an emulsion of
type 11 collagen and FIA into 10 sites on the clipped dorsal skin. On Day 8, the same rats were
again dosed intradermally with the emulsion into 2 sites on the clipped tail base. On Day 29,
the right hind paws of the rats were excised and their tarsal bone densities were measured.

Radiographs of the hind limbs were also taken. JTE-852 or MTX was administered orally
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once daily from Day 18 to Day 29. (A) shows the tarsal bone densities on Day 29. (B) shows
the radiographs of hind limbs that were most representative of the mean tarsal bone density in
each group. The left panel is low magnification and the right panel is high magnification. Data
express the mean + SD; n = 6 rats per group. T1 P < 0.01; vs. normal group (student’s t-test):

* P < 0.05; vs. vehicle group (Steel test).

AR HE

BLEICEELZ@Y, HOREREIREDT v Ay h=—X &7 ML, &
WESIMEET D2 ZEIIMAT, BE2THHI L, ROLLARETHD Z &, ZMiT
5L bR FRES TR TH DL EE2 N5 Y, B 1EIIBWT,
JTE-852 (358 /) 72D IRAY 7 Syk FAEH TH 5 Z L VRS ivlc, ARFETIL, JTE-852
D [ CSE R BRI & L C oA M2 BEE L7z,

XU OIZ, 196G ZEERIE~ A NI S D AT 4 T—H — 3 WKk 5 JTE-852 D
YER Zfat Uz, JTE-852 1%, ~ A MR/ D D IgG ZEBHIPKIC LD e A X I 3k
AL, ZOMERIE IgE ZAEAIMIC X D b A& X U IoMBER (2 %) L1
FIR%ECTh o7, WRIT, BHERZ AW CRBEO TR Z1T 572, JTE-852 1%, 1gG ZRAE ]
BLHER D 5 0 ROS 38 L OV TNF-a 0 2V FIERZfl Lz, 2 b ofERR 50N
B2 WOME LY, JTE-852 1%, IgE ZEM&ERIN DA 72 57 196G ZRERIMIZ L D5 AT «
T—H =W b T2 Z LR LN E oo, MEER ORI (ICs fE) X, Hf
OFEH, BBRMOTEE, 7227 4 =— 2 —OBIZIKS T, WTILHIZIER%ET
oD LRI,

Alal, BEREZ W2 REHIER W TiE, PMA BRI X % ROS 43k £ OY LPS #ilgic
£ % TNF-0 20is b oW TR L 72, ROS 33 LN TNF-a 1X, 19G ZEMGHINLEER T b
MELTZAT 4 =—H4—Tdh %, JTE-852 X, 3 umol/L DEEEIZBWTHE AT ¢
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T— X — D5 EINE] L7 v > 7=, PMA 13 protein kinase C % [ELE2AJIZHIL 3 5 7k
THDHN, ZOXFF—Fid IgG BRI X 2 MFEN & 7 ARER I I8V T, Syk
L0 TR ES % 2% L2 > T, PMAFIIRIC X5 AT ¢ =— &% —43Uk3, Syk
A X7V ToH D, LPS 13 toll-like receptor (TLR) 4 DU 47> R TH 573, TLR4
FIRIZ K DA > 7 B EEIC SYk IEBE G L7an 2, L7edi> T, LPS HlBIC & 5
AT 4 == —5Wb SYk N SRV TH H, ~ A MIRIZIBW T b RO G
2 Il L THY,IJTE-852 1%, SYK # /T S WV T A F ) 7 47 A23187
FIZ XD e A I U WEMHl LighoT-, 2oz Lo, JTE-852 (4 Syk 2%
B LBRWAT 42— =Wk LTIl 2 RS 20 B X b,

iz W2 LL EORGEHER L v, JTE-852 1% 19G &/ L 7= Ml SUG & Syk A7
W5 Z LR E LT,

H Ok OB E S JOMHEL, 3 CEREDOHEBEROEKRRETH L2, Z0
BEBEIC B O CEE AT 2 9 023 196G B 5 OMIKE TH 5 (Fig. 27) 11242259,
BIZIE RAIZIRWTIE, HOEPUR L REESRAZTER LT 196 RABEFIZEE L, <7
07y =R PR ED T = 7 X —fifla e iE T S, 29 LTEE LT
= 7 X —HllEiE, ROS ORIEMES A bAoA U &pWw L, R E L CEERBIEkE
BlEf o2, 1M O N ALBESRIE 196 2 LAIREEI 2 - L, B OER
BOMBIEEZ LM T L6 TH 5 2% 3 bbb, | BEBEOG T H O 196
iRk LT = 72—l OIEHAIZ S HRBEEE TH 0, 1N AR SIT A &
PUR-IgG O D EHE AR 2R L =7 = 7 ¥ — il OTEMHEAIZ 3D < KRk
ETh 5%, Al I BGBEOEG T % RCA KGR 5N 1N LS E IS Tdh 5 RPA
BOSIZx 3% JTE-852 DAEF A MiFt L7z, JTE-852 IR 512 X v, RCA MUG72 B
NZ RPA Uit % & IS U=, fila &2 7z invitro EBROFE R L b E 25 &,
JTE-852 1% 19G % I3 2 MR SO 2 #3285, 245 @ in vivo i BUSG 2 il
HEEZBNT,
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H2 mICFER L72i@ Y, JTE-852 I IgE B 5- OMIfa s 2l L, £ 72 | ARG
& (PCA &) ZHnl L7z, AE T, ki 1A X0V ALEESSITMm A T, IV
ALEH SO ET 2 JTE-852 OFEM & A L7z, 15, 118436 JO° 1 ALE UG & 5%
720, JTE-852 i% IV BLEESUG TdH 5 DTH BUGSICx L CHEEE RIS ooz, IV
RGBS L, PURRRA THRIC L > T EREZSNDUSTH Y %) T Hikao
IEHEBIZEB W T, SYyk TIERL ZD I U v #—/— KN Th D ZAPT0 B H L& %
15 2242260 JTE85D |3 ZAPT0 D ¥ F—PIEM A FLE Lg 7= (3 1 EBH), IV
FEBSOSIT L THIEER 2 RS o lcb D EEZX BN D,

MR THRSE U7z | T~ IV ROE RS ORGSR K0, JTE-852 1348 12 5- 0D S
IZBWT, IgE NBA5-9°% invivo [, 19G 23BIE-9 2% in vivo St & #ifil 4 5 —J7,
T MR BE 592 invivo SUS 2 Il L7222 E R LN E o7,

JTE-852 1, IgG M B 592 invitro 35 X WV in vivo D& & I35 Z L VR STz,
ZDOZ X, JTE-852 28 H LB ORI L CH AL R ATREME 2 e L
TW5, ZORRMEEZREET 5720, BORERBOEYET /VIZET 5 JTE-852 D
VEF 25l L7z, H DR BE 7 Lo & & LT, CIATT V& =, JTE-852
IFRIERTR G, BEARENTHOERIZBWNTY, BEOERS L OVEEEKR T2
Ml Uz, BIERK G OERIZIWTE, BRI 2 ITE-852 DR/ 7R
TER DS HER S Uiz, £72, ARGEICIE, JTE-852 (212 T MTX OFFf £47 - 72, MTX
X R BIRIRICHE S 2 FERES Y TH 5 % 2, KR RATEIIC
BOWTRET A= R7 v 7 LTHASN Y, AWPiisnss L-BE L 28,
ZDNLESITITE D> TR, CIAET /VIZBWT, FBIERTE GO MTX I3&EO
JEIRF L OVEEER T 2ME Lz, —77, BIERKGORMETIE, WO haie
(XL THIBER 2R S einoTe, Alal, BIER G DERIZIBVW T ITE-852 &
MTX OYERIZEW R B, BEICE L7- RRRET (ks L ouf g
FORAT ¢ =— 5 — BT B RIER G ERH) THLRROZRBED SN, 772
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b, JITE-852 I BEALALH IL-1B, BALAkRH 1IL-6 35 X OMiE ' cartilage oligomeric matrix
protein (COMP) D% AT 4 =— & —&Z A EIK T I 72, MTXIEWF ikt L
THIERTEHZ RS R oTc, ZTRHDFER IV, CIAET VORIERFEGIZBNT,
JTE-852 & MTX DAEMICIZIAREZREWD B D T & DR S L7z,

JTE-852 & MTX OAFH DEWE, FIEWOIERT OBENK DL b O L Bbh b,
MTX [ FZHEFEATETE LM B W TEERRIUGHZHE L, 7V BROE Y I YD de
novo AR A FLET % 2, HESERBICB O TIE, MTX O imEfEMF L Ok
SEMERCRE L TR OIIRZIEFr N BRI TV D8, T MO S5 A2 O
EROFEET L SNTNS 2% 72 By =o2—1 UFHEHITH % tacrolimus
b T M OHGE 2 M9 2 — 77, CIA BEF L ORIERE G ICBVTHEDZ R E RN
ERHESNTWD Y, ook, TR ZH8F & 2 HRERKIE, CIA
FRE% DG TIEF DIFEAIMH T RN 2 L 2R LTV 5, RIEREGERO#RE
BIfE, CIA DIFREIER AT v 7 O®%¥ETH Y, THNEMELAT v 7 OfkE%E Th
HZENFOHEBLEZLND, —F, JTE-852 [TRIERTRG, FIEBREGNTHho
FEERIZE W T, CIAJREZ ] L 72, CIA OFFEIZ LD ik B (=7 = 7 % —4H)
W21, I9G BEEDORIENRKEL FH LTS EEB X B, JTE-852 id Z O Kt % il
TORER, BIERRGITE W THEESRZMH LIS L B82In5,

RA Z x5 & LTZERIRERBRIC IV T, flirhod Syk FREHK R788 (R406 D71 KT v
7)) AE MTX ISEARF 0 BB ORBIEEME LK N S, oA 5-Bis 1
TT TR LN Z ENWE SN TN D O CIA TTVRIESR G LR TR 5
7z JTE-852 DI H 7 BAFI MM ERIL, 2 R788 ity & —% ¥ %, JTE-852
X MTXIEEAR 7370 RABEITR LT, &G5%FH X0 A2 R3 wlgethavmme
Iz, —J5, JTE-852 & R788/R406 DLLIZIZEI L TiE, LFTOLIIZEZBND,
F9, BERB IOz T, JTE-852 1L R406 L 0 &0 hasshv &bz (51
B AR LUV 2 B A F6), $£7-, invivo ® PCA KIGH LT CIA EFLIZENT
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MDEVENREHETHENMELZRE T LB Z R L TERY, TSR
27 BARIT D WTREMEN R S5, 7 LR —HECE Ok BB EEITE S
WOV IRAT2MERH L0, hHomE, FEHEORS, ZatEom S ILR
Ay heEEZOND,

AREBEIZBIT DMLV, JTE-852 1%, 1gG %4195 invitro #liE &3 KOV in vivo
FOSZMGIT 5 Z LM ENERoT, EHIT, JTE-852 1L CIA E 7 /LOIRREIZS L
THIHEHZRT Z EBH LN E 2572, CIAIL, RADHRLR LT HOKRERED
REETNLVELTHBNUHEINDET AL THY, SFHS CIAETVORREZ S LICHD
TP BRIk 5 JTE-852 DA MMEE B LTz,

PURORECEE SN HMMIE, B OREIREZ L ITkkA TH P, FEOWRER
ROBRIIAER Fig. 27 1O T RBEDRIEFH T o 2 %R 5 b0 EE 265 %, +
bbb, HOAEREBEOFRBIIIURGEMRME, VBRI Bs L N7 = 7 ¥ —H
D 3T L > TSNS %,
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T, Syk % Bl A L7z B MBI IEIC & BB e el 2 fro 9~ 10, b
B, Syk I3 H O AR EDREBIZARIZIIT 2 28R BUNIIERS B 545 Z L AR S
N5, FE, SLE BFE O B Mg CIrafs N LT Syk U UL N A EIZH TR L T
BV, Syk DY R{kIE SLE O BIEEINE & AT 5 2 LA ShTng %),

INOOHEE Y, Syk HFEHK JTE-852 1%, EHOMIErEZ M9 252 & T34
TRTOREIEEL T w2 Z2H L, fiRE L THORERRIIH L TmWARIMEL
TR RIREME N R S LD,
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BHAWRETH D Z &, Bl Th D Z & b A I FBRS T Y Th L e E2bh
o ARFEIZBITHMFHZL Y, JTE-852 1% 19G B G- OS2 L, £z, #&0
BHAZ XV 196G BA5-@ invivo SUSHINHIT D Z E b E o7, H CAREREED
BT T V& VTR T, WRBOFIERTH 6 JTE-852 AR N5 2R L, N
REDIEIER D JTE-852 &k U4 542 TR 24TV, W IFhiZB W\ T JTE-852 D
W2 EIMEDRBO b, £< OH CAREFEET, WMELTMARD IR LR LREE
BT LTV 72, PRI EIGRAI R % & HITHIH LG5 JTE-852 1%, FLARAER
K (arbp—7—) LLT, FLEMEAK (LI —1—) LT, BILOHEN
HfFcE 2,

ZAAVEICBI L C, AAFZED T JTE-852 30 mg/kg @ 9 H & 72 5 ONT 10 mg/kg
D 22 AfERZ I L7223, RERTZ2 5O TRETXZEWERITES 6o
Iz F7z, JTE-852 13 LPS (T4 20 A <0 T Ala 23 BG4 2 5o e RUSIZ 58 8 2 e
ES D oTc, ZOZ LD ITE-852 1%, AP 7R Ml 2 358 L 22 W ATREMEDS
IREINDN, G ED Y A7 IZOWTIIESRIEET OV ENL DL EBEZXOND,
Good laboratory practice (GLP) |Z ¥#E#L U 7= FEER IR 27 <> good clinical practice (GCP)
W] 5 7 ERIRBR CORZRMEREEICOWNW TS, SBRORETHH, 2 XA MIFELT,
JTE-852 1347 F & 450 LA F DARSy T3 Th v, AW PRI L R TRl il T &
% AIREMEDS RV,

RETHLNIZMAZRET S &, JTE-852 1L A CEREIRFEDOT v A v h=—
Xitiic U, HREOFERFRIGRIEL 0D Z LIRS 5,
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F AR LI H CARERBOREICHIMZ R T AR E 2 b d, AUFFET
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N H OSBRI E L CoFAEE B LT,
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BRI OW TR 21T - 72,

JareF b Syk Wik liofE S, JTE-852 1% Syk O % F—BihtE A58 )12
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Wi

ANOVA: analysis of variance

ATP: adenosine 5’-triphosphate

Ag: antigen

BALF: bronchoalveolar lavage fluid

BN: Brown-Norway

BSA: bovine serum albumin

CBMC:s: cord blood mast cells

CIA: collagen-induced arthritis

c-Kit: v-kit Hardy-Zuckerman 4 feline sarcoma viral oncogene homolog
COMP: cartilage oligomeric matrix protein
CPMA: count per minute, channel A

CT: computed tomography

DMSO: dimethyl sulfoxide

DNP: dinitrophenyl

DSCG: disodium cromoglycate

DTH: delayed-type hypersensitivity

Da: dalton

EDso: 50% effective dose

EDTA: ethylenediaminetetraacetic acid
EGF: epidermal growth factor

EIA: enzyme immunoassay

ELISA: enzyme-linked immunosorbent assay
EMEM: EAGLE-MEM
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FBS: fetal bovine serum

FIA: Freund’s incomplete adjuvant

GCP: good clinical practice

GLP: good laboratory practice

HRP: horseradish peroxidase

Hist: histamine

ICs0: 50% inhibitory concentration

id: intradermal

IL: interleukin

IMDM: Iscove’s modified Dulbecco’s medium

IP: immunoprecipitation

ITAM: immunoreceptor tyrosine-based activation motif
ITS: insulin-transferrin-selenium-G supplement

Ig: immunoglobulin

Ki: inhibition constant

Km: Michaelis constant

LAT: linker for activation of T cell

LDS-PAGE: lithium dodecyl sulfate polyacrylamide gel electrophoresis
LPS: lipopolysaccharide

LT: leukotriene

LTs: LTC4/D4/E,

Lck: lymphocyte-specific protein tyrosine kinase

Lyn: Lck/yes-related novel tyrosine kinase
MAPKAP-K: mitogen-activated protein kinase-activated protein kinase
MC: methylcellulose
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ME: mercaptethanol

MEK: mitogen-activated protein kinase kinase

MS: multiple sclerosis

MTX: methotrexate

NE: not examined

OVA: albumin from chicken egg white
PBMCs: peripheral blood mononuclear cells
PBS: phosphate-buffered saline

PCA: passive cutaneous anaphylaxis
Penh: enhanced pause

PG: prostaglandin

PMA: phorbol 12-myristate 13-acetate
po: per os

PVDF: polyvinylidene difluoride
QOL.: quality of life

RA: rheumatoid arthritis

RBL.: rat basophilic leukemia

RCA: reversed cutaneous anaphylaxis
RI: radioisotope

ROS: reactive oxygen species

RPA: reversed passive Arthus

SCF: stem cell factor

SD: Sprague-Dawley

SD: standard deviation

SEM: standard error of the mean
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SLE: systemic lupus erythematosus

Src: Proto-oncogene tyrosine-protein kinase
Syk: spleen tyrosine kinase

TDI: toluene 2,4-diisocyanate

TLR: toll-like receptor

TNF: tumor necrosis factor

TX: thromboxane

Vmax: maximum velocity

ZAP: zeta-chain associated protein kinase
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