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FF i

2 TUBEPRIR O RIECHER O —KIZ, BB MM S DA A Y WK R38R < B35 L T
LT ERELNTND (L), DI, AT F=/L 7 LT (SU) WA o 2 U 43 WME
WAL OROA LAY UIMEEIRA . U E CHEIRFIBFEEO P T EE A& EH 2 L TX 7
(2) —HTINLOFEANT, ML 73— ZREIKAFRNTA R iz RS 5 72 O K
BEASIEREITZENHESI TS (3), 7o, BB CIIMEREZKTFSED (CRED)
ZELERBG TR L 2> T0 D (4), 2O LI RIERND, I, 73— ARERIFIICA
VA oy AR e A L LT dipeptidyl peptidase-4 (DPP4) FHE®E (5) < glucagon-like
peptide-1 (GLP-1) 717 (6) BF LA AU UM L L CHERZEDTWS, Ll
725, DPP4 FHESKIIRZICHW S LA NEMED GLP-1 3 LT glucose-dependent insulinotropic
polypeptide (GIP) IZIEMMEAET 2720, TOHEGR~ AV R THDHZ L, GLP-1 7 73k
FHITH 0 HEHSCREEOBLEN S+ TRV L 8 dETREFELEIN TN D, T2,
B2 I BERIFIRIEENERA SN T2 I H D 6T, < O RFEE TRV E 72+ 7 fhE =
YRR ARELNTWRVONREURTH Y (7). BT R ERET 2 A3 5 A OB FE A
EENTND,

WEBEAGIATR IR B TR & L TORENTINZ T, a2l <> MIBEEL TS Z EHS
nNTWs, T72bb, ZEERIC LR 2 mPEEIEER L, BEBROA VAU WA RIS
ERZH->THY . AFICE VBN SNHEE 2 H NI ¥ — L LT T 2 DI -
TW%, GPRAO/FFARL X, WNIRPEY T ROARB 72 A —7 7 G & /37 IEARIZ 5K (GPCR)
L LTL1997 FFIC 7 m—=2 7 Stz (8), 2003 47, RHHEM THE A2 ETe 3 DO L—T b
EIZFFESIC, GPRA0 2N ESAGNIEE 2 NIANE D 2 K& L, B MR B A3 U C el e
WCEDA L AY UBMEEERZ N L TWnD Z ERE Sz (9-11), ZORRIZIY . EFIZ
DIZ O R TH S TZREMIIERA AV Vo3 EITRT 2 A T = X LRH B E -7, GPR40 1%
FIZ Gog (24T 2% GPCR TH b | L AMRIEMALITMAEAN THR AR Y /X—E C (PLC) ZIEME(LL .
RAT7FVNA ¥ b= 45-7 U g (PIP) Z0fEL. A4 /¥ b—/ 145-=1U Vg (IPs)
LTV Y Er— (DAG) #HEALET D, EUT DAG X, Yo7 A X —EBaiE kL.,
IP; 13/Mafk (ER) (IZEHH L C. ER DBy o A ZGI SR L, MlENO DLy T LR
A LRSS, P A TITMEA LS T AEE ERIT, AR UM EERET D e,
HURERELTA VAU U WMMEES D (10,12,13), GPRA0 41 L7oA > A U 4y WL,
BEAFIR L 1T E o7 < B D Z L0 D . GPRAO BFTHILA A Y V3 UMEESR D 2 — 7 > R 311272
D155 EEz BT,

Fasiglifam (TAK-875) | 3K T3 CAIRI S 7z GPR40 EEI#ECTH 5 (14), & ~ GPR40
Z i ¥ Bl L 72 Chinese Hamster Ovary (CHO) #ifaa H W2 MifaN I Lo D AT v A28V T,
ECsofliAy 14 nM L FR 727 A=A FMEME /R L2 (14), A, X SkE s i X v fasiglifam
&b Ml GPRA0 DALREEAEIE A B L7220 RRMEY T RS ET 24NV Y ATV v 7 ihG
ERAL LT B2 D0 A ORE AL fasiglifam 23#5 G L TWAH Z &R ENT (15), T DK 5 725
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OFBER L LTED X SIS DD, NENIEE LA 23 872 2 DB L Tk, BR8]
SO B EALDE Y, AAFZEIZ BT, ZEF L, in vitro 38 X OV in vivo O EE 72 SR LA RGN D |

fasiglifam 73 7' /L 20— R PR EEARAFHINC A A Y U W ERET 2 &0 9 A VAU RS & L
T b EERBMAH SN Lz, £7-. fasiglifam Ok x 7R HET T /L ~D E M8 5508k 28 L
T, BEAFEER R el L Ch ARMEZ R 2 &, WERPEY o ROl OH T 5 H EE
(BN 2EE LW SR ZHLMNC L, ZOEmWEEMEZFEH LT, FEEE, fasiglifam
1% 2 BB RIR BB Akt b LRI B W T O AMMES R SN TR Y (16), ARFFER R
ZHICEDRAIFERRICKRES BT 2D TH D, KRR EZ L TIZ I HICE LD THET D,



1=
GPR40 1EBhZK fasiglifam D 7' )V a— R BERFERIA R Y U UMREE
A

HIE S

FamlZ ik _7= Xk 912, GPR4A0 %A L7oA A Y oI T RE TSR L 13 B e D Z &b,
GPRA0 {EBIFENF 770 A A U U WMERESR & U CHIRE S 7z, Z4UE T, GPR4A0 DA BREERE
HG2MZT 572D, invitro IZB W TEERIZR ST M TN TE R, T ATBWTY Hv R
NERGEE S AV BT 72 (10,12,13), LML D, ZAUD JEIAEEO F1Z X GPRAO LIS Ol fafk
FEDGPCRICKH L THEZATHbOLHY (17). £7-. MR TRE SN D Z & THIOAHE
PEVEICA SN D Z LB (18), GPRAO KRR EM b & £41 5, FEFE. GPRA0 R~ 7 2
D HABEE Z RS 2 W7o RS2 5 . GPRA0 DMEIARERIELA 2 U 3 WD) 50%Z H - T 5 =
ENHE SN TWD (19,20), L7223 > T, fElIEEZ W fEHTIZIZBR R A3 % V. GPR40 DEERE
X0 BT 5720113, BEHRAYR GPRA0 EFENEE 2 W I REI A ETH 5,

t b GPR40 % 5l F 8L L7z CHO iz W =M I LS o AT v A 128V T, GPR40
VE#EN3E fasiglifam (TAK-875, Figure 1) 1%, LT 253 A& (GPR41, 43, 120) (Zi%fE
A3, mOERMEEZ AT D 2 EURENE (14), /2. 7y bBXOS XIZBIT D@V RO
IME B TR SN2 (14), AWFZETIL, fasiglifam OFEMZ in vitro DT 6. JENEE L VW &R
e 7 T=A MEMEEZRT E L LI, Zva—RRERGFR A VA MR EEEE BT 5 2
EEHOMNI LT, 2D OREBIT invivo IZBWTHREFSN TR Y, ZoOREE, (KI5 %
T2 < MK FERZZR LSS Z 2 R Lo THRET 5,

o, 0 CO,H
N\ // Fat

S _~_© CH
e O * /©j>
o) (¢]
CH, ‘ -0.5H,0

Figure 1. Chemical structure of fasiglifam.

R EBAELE Tk

1. fEH S
Fasiglifam. [(3S)-6-({2',6"-dimethyl-4'-[3-(methylsulfonyl)propoxy]biphenyl-3-yl}methoxy)-
2,3-dihydro-1-benzofuran-3-ylJacetic acid hemi-hydrate (Figure 1) (% & M 3 5 T 3 £k X &
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Chemistry, Manufacturing and Control Center [Z CHK Iz, 7 VX227 F I RiFFLmisEkE
. (KB, BHA), F+7 27V = KX Toronto Research Chemicals, Inc. (North York, Canada) J v [ A
S, In vitro BERICES LT3, fasiglifam (39 A F L ALk F L K (DMSO) (ZiafiE L TR L
7o Invivo FRERIZEE LTI, fasiglifam 13 0.5% A F /&L m—X (MC) IIRICEE L, RS
HETHRELL,

2. A

B FBLOT v h GPR40 JEL CHO Mifids L OV % CHO il (14) 1%, 10% #HTds LY
FEB L ALERFE 7 > BR1F G (Thermo Fisher Scientific, Australia), 100 1U/ml penicillin 3 X O 100
ug/ml streptomycin (Invitrogen, Carlsbad, CA) &7 a-minimum essential medium Tt L7z, 7 v
kA > AU 7 —= INS-1833/15 #fifidi% Dr. Christopher B. Newgard (Duke University Medical Center,
Durham, NC) X v fith5 X741, L-glutamine (Invitrogen), 1 mM sodium pyruvate (Invitrogen), 10 mM
HEPES (Invitrogen) . 10% £ {8 1k 4L BE 7% © o G 4+ L3 (Thermo Fisher Scientific) ., 55 uM
2-mercaptoethanol (Invitrogen), 100 IU/ml penicillin 35 & TY 100 pg/ml streptomycin & RPMI 1640 1%
H1 (Invitrogen) T 37°C. 5%CO, Bg8i F CTHs#& L 7=,

3. MRENA /> b= U UERFEAEDORIE

HBENA 2 > b= U UERIEFEIL. IP-One ELISA kit (Cisbio. Bedford, MA) % W CTEEIZ
> THIE L 7=, CHO il & % VM iZ INS-1 833/15 il & 7 11241 8 X 10% & 5 & 5X 10* cells/well
DI T 96-well plate |ZFFFE L, —Bih5E L7z, A BRE#% . (LAY A & T stimulation buffer
(146 mM NaCl, 4.2 mM KCI, 0.5 mM MgCl,., 1 mM CaCl,, 10 mM HEPES, 55 mM 27 /L. 21— &
50 mM LiCl, pH7.4) T 37°C T 1 Wik L7z, INS-1 Mz AW EBRTIE, 1. 3HDHH 10
mM @ 7' v — 2 % & Ee stimulation buffer 2 V7=, HIRRIARER 2 RN LML 2 7AfE L, 37°C T
30 43 hEaE L7=%%. MNP IP 2 2 E L7=, ECs {1 logistic regression analysis (SAS Institute.
Cary, NC) Ik -~ CHH&ENT,

4. MNP v T SR E

INS-1 833/15 (% 510" cells/well D #fiE # T poly-D-lysine-coated 96-well black plate T 1
Meh%#E L7=, 1 uM Fura-2 acetoxymethyl ester ([F{—FL#F 78T, REAR, HA), 0.025% pluronic F-127
(Invitrogen), 1 mM Z L2 — 2B LW 1% Y U I{FiiE % & > Krebs-Ringer-bicarbonate HEPES
buffer (KRBH) (loading buffer) < 37°C T 30 43£4#% L 724 . Fura-2 acetoxymethyl ester £ 4 loading
buffer THfifd & e L7, MLy 7 AREE, 1, 38X TN1I0mM 7L 21— 2 &4 KRBH %
WINL  flAc 2 340 & 380 nm TAZ AIZJEbEL L . cooled charge-coupled device camera % FV > C 510 nM
@ emission ¥ 7L L TR &, AquaCosmos (JEfAZR h=27 & ks, HAR) IZL-~TZED
ratio R STz, Z N a—RREMEO TNV DEAERBIE I %, (LEYEB L OBRED
A —AEgieERmO KRBH RS, 707 LIRSz 30 #ifid o245 340/380
fluorescence ratio 235154 S 7=,



5. ®i

1M neonatally streptozotocin (STZ)-induced diabetic rats 1.5 days after birth (N-STZ-1.5 7 » k) 1%
A 1% 1-2 Al Wistar Kyoto (WKY) Z » R 120 mglkg @ STZ % & F#e5 L CTER L7= (21),
N-STZ-1.5 7 v PR X UR WKY v MIRHZ By 7 2 (KB, AA) K0 EIS Lz, HEME
Sparague-Dawley (SD) < - . Zucker Diabetic Fatty (ZDF) 7 v F 3 X TN O xtHE Zucker Lean (ZL)
Z v MIAARF v — /LAY N— (B, BA) 220HEA Lz, 8O0 i ORI, HH
FEREMMBELEESOED HIEMEITHELC TE L7, TXTDT v MICE2(BARZ LT H T,
AA) #eEd K OE MBIOKSEME T CTRE L7,

6. Invitro 1 > A U 43 WakER

INS-1 833/15 i 1% 5x 10* cells/well O #H% i T 96-well plate T 1 Baksa% L7-, #12IE 1 mM
IV a—AEA4 KRBH T 37°C T2 Bl 7 LA v ¥ aX—ra v Lk, (LEMB IO RSN
WEDO TN a—R%ET KRBH T 512 2 RefilE52E L7-, %4 well 25 2B L, S
A AN REET v A R Y > ELISA (B ERFARIZERT, Mk, AAR) 2V TEIEICHE-
THE Lz, BETREZHWERBRIZEW T, JEMESD 7 v & (7 Bilis) 22 FLe 2 —)u
(50 mg/kg. KHAREARIE, KB, BA) (S THEMZ., BIRE O+ IR A RS U, TPl
b lmg/mL =77 —BEEik (FoMiEE) 2 A Lo, BlsA Bt L 7-%, 37C T 20 =74
F—PILER A 1772\, Ficoll-Conray % (8.3% Ficoll PM400, 11.1% Conray 400, 0.0004% 7 = / —
by R 1mg/mL 27V =— A 100 U/mL penicillin, 100 pg/mL streptomycin) %\ 72 %5 B A il
HOEICRY, BT REEZEIR L, 7RE%Z 55 mM Z/ba—2 10% 7 VE{FILE, 10 mM
HEPES. 100 U/mL penicillin 35 X O 100 ug/mL streptomycin & A RPMI1640 551#1C, 37°C, 11 >
FaX—hFL71mM 7L a—2B L 02%EMEE 7 ) — o g7 v 7 2 v (Fehisk) &F
KRBH Z i L7z 48 well 71— MZ, 1well &7V T K4 10 i3> L, 30 751 > F =
— h L7z, {LAWEA KRBH 25 EIRM L, 37°CTE HIZ 2WMA v FaX— kL, LiEzE
W& WS TcA Y AV CEJE L (7 v A AU > RIA ¥ ~ Millipore, Bedford, MA),
£, oD KB IS IAH: L. PicoGreen dsDNA Assay Kit (Thermo Fisher Scientific) %
WTC, DNA G EZHIE Lz, A2 AU AEIX DNA & & Tk L7l TR L7z,

7. BOJ N o— 2 AR

18 #fin D> N-STZ-1.5 7 » b % 1 ka4 . 0.5% MC S & 5 i3 fasiglifam (1-10 mg/kg) %%
Wik % 5 mlkg CTRAOBE L=, {L&W&F5 1 ER%kIC, Zva—R (1glkg) ZfkO&EE L,
7 v a— ZAEEAT (0 70E) 3L 0V10, 30, 60, 120 /I RHMRERM L, Mg 71 a—23s
L0 A CAERBIE Lz, Ed 70 a— 20k, BB TG 7080 (AL, #UR, HA) THRIE
L. A2V 0%, 7y bA AU RIA S > b (Millipore) % FVWCHllE L7z,

8. ZEMEIFIAEIC T 2 MEH Ot
EH 4 KO 2 BUBE R B D Z2NEIRE UL 256k D /R Z a9~ 5 7260 T E N SD 7 >
~ (8 in) ¥ L OMEME ZDF 7 » b (12 Wifis) Z M7z, ZDF 7 v bOIEFEXMT » b & LT,
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ZL 7 v b (1238#5) Rz, 18R, 0.5% MC BRIk & 5 i fasiglifam (30 mg/kg), F7
7' =K (50 mg/kg). 7'V -2 K (10 mg/kg) @ 0.5%MC i % 5 mL/kg TR 0 #5-%.
RRERFAICER M L, R & RO FETIIET 7 a— 2B L0 A U EHE LT,

9. HUEHEAT

2 BEM O LL# I Student’s t-test & 5 VM E Aspin-Welch test 217> 7=, 2 HELLEE Dunnett’s test
& 5T Steel test & VN THENT L7, HEAKAFIEO R A0 Williams® test & IV 2, 37X To
T = 2T EHERE R A TR LT,

B3 MR

1. WNIKMEY > RIgNIEE & D GPR40 7 == A MEMED Hig

bt FBELTUT v b GPR40 FE, CHO Hifniz 3\ T, fasiglifam 1ZHIEAN A LS 7 L JRE %2 5
SHDZEDRENTZN (14). WIRMEY o R TH D NENIRE & OEREIIRTF STz,
% Z T.Goaq BT GPCR D b 5 — 2D EEALHMIfN S 7TV Th 5 IP, O A 7 > h— —
U EE (IP) OB 245812, NRPEY B R THhHA LA VB L fasiglifam O 7 =2
TEPEZ LS L7, & b GPR40 F&EL CHO #ifaizdsu T, fasiglifam (0.01-10 uM) 3} XA LA g
(3-100 puM) IF & HIZIRERAFANTAIIEN IP JREA E5- L7225 (Figure 2A), GPR40 FE%81 CHO
AR BV T m I & S AN IP FEA %2 T L7222~ 7= (Figure 2B), £ h GPR40 3§Hi CHO #i
fuiz 31 % fasiglifam 35 L O LA RO IP BEAEVERI O ECso B & HHI L7z & 2 A Z 21 0.072
UM B L0299 uM & 720 | fasiglifam (34 Lo &I LT 400 5V 7 =& hMEEEZHT D
ZEDBHABLNE RS,

>
w

800 [ | @ Fasiglifam 800 —
A OIei?acid 200 | | @ Fasiglifam
700 I . | A Oleic acid
S 600 | SRS S 600 -
c 500 - l/l A < 500 |-
© ’ 2
S 400 | / / é 400 -
S0 [ K S 300 |
/ o
E 200 - / Il o 200
/
100 ¢ —4 Ay 100 -
T - 0 =0 o V—g—g-—ir-d
0 T R R T R A R R SR 0 I YT R ATy S Sl AN Nl
Concentration (uM) Concentration (M)

Figure 2. Fasiglifam shows potent agonist activity in CHO cells expressing human GPRA40.
Intracellular inositol monophosphate (IP) concentrations in CHO cells stably expressing human GPR40 (A)
and control vector (B) were measured after stimulation with fasiglifam (0.01-10 uM; e) or oleic acid
(3-100 uM; A). Data are mean + S.D. of duplicate wells.

(HH8f) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Figure 1
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2. Invitro 7 /v 2 — ZRFERIFRIA A Y 2 iR ELEH]
WIZ, 7 > MR MIfERE INS-1 833/15 Hifid & v T fasiglifam O+ > A U >3 UMEE(E A % §F
fliL7z, 10 mM /L z2— A 1F(E T, fasiglifam (0.001-10 pM) | i/)%f@fﬂ’] A VR AR
L, 10 uM ITIMEED A > 2 Y W B IFIERINRF D) 1.8 {51252 L7z (Figure 3A), HLBRZENZ
&1z, fasiglifam (10 uM) 12 X D14 2 U U5 WMEEERIT 10 MM 7L 22— ZAfFE FIZB W T D A
BB, K7L a—RBRET 1BIO3mM Zva—R) TEERD Lo 7= (Figure 3B),
—J. SUEDZ IR 7 Z IR (10 yM) 12X DA VAU U iMEErERIX, 7 va—RREIE
{RAFRIICER® H ATz (Figure 3B), [AEROMFTA 7 o b HLBEE T IR OFIREE 2 AV CTHEM L 7=,
Fasiglifam (10 pM) X 8 B X TV 16 MM 7 /L a2 — A fF(E FIZBWTOABFEIZA VAV 3 EAR
# L, 3mM 7L o — 2 (FEE FCIlIfER &2/~ & 7203 7= (Figure 3C),
A B 600

400 # 500
350 -

400
300 -

250 - < 300
200 A 200
150 - 100
100 - 0
50 ~
0 -
10

Insulin (ng/mL)

Insulin (ng/mL)

| 0.001 | 0.01 | 0.1
Fasiglifam (pM)

Fasiglifam
Fasiglifam
Fasiglifam

[EnY
3
<
®
<

600 :
O Vehicle

500 - | M Fasiglifam (10 pM)

400

300

200

Insulin (pg/ng DNA)

100

3 8 16

Glucose (mM)

Figure 3. Fasiglifam enhances insulin secretion in INS-1 833/15 cells and primary rat islets in a
glucose-concentration dependent manner. A, INS-1 833/15 cells were stimulated with 10 mM glucose in
the absence or presence of fasiglifam (0.001-10 puM) for 2 h. Secreted insulin concentration in each
supernatant was measured by ELISA. Data are mean + S.D. (n=3). *p<0.025 versus vehicle control by
one-tailed Williams’ test. B, INS-1 833/15 cells were treated with 1, 3, or 10 mM glucose (G) in the
absence or presence of fasiglifam (10 uM) or glibenclamide (Gliben; 10 uM) for 2 h. Empty bars, vehicle;

12



filled bars, fasiglifam or glibenclamide. Data are mean + S.D. (n=3). *p<0.01 versus vehicle control by
Dunnett’s test. C, Isolated rat pancreatic islets (10 islets per test) were stimulated with 3, 8, or 16 mM
glucose in the absence or presence of fasiglifam (10 uM) for 2 h. Secreted insulin concentration was
normalized with intracellular DNA content. Empty bars, vehicle; filled bars, fasiglifam. Data are mean +
S.D. (n=3). *p<0.05 and “p<0.01 versus vehicle control by Aspin-Welch test and Student’s t-test,
respectively.

(Hi8h) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Figure 4

3. U a— ARERIFPEDMBAN A J1 = X L fif b

Fasiglifam O+ v 2 Y 3 WMEEIEF O 7 /L 21— Z P EE(RAEPE DRI A F1 = R % B & />
\Z9 % BT, fasiglifam |2 & - THE S 2 BFMN S 7T (RN IP B8 X OB LoD LRE
AN kI D T a— APRE OB AT L7=, INS-1 833/15 iz T, 10 mM 7 /L a— R
FAETR., 7V R0 7 F 3 R L3RI fasiglifam (0.1-10 uM) (LA ERAFRIIC IP BEA % T
HEL7- (Table 1), A > AV U BUWMEEIER 2/ RS2 -7 1B X3 mMM 7V a— AR FIgk
VW C % fasiglifam (0.1-10 pM) (ZIRIFEEEIC IP BEA R EH- L, 7 a— R B X D EZZ T )
-~ 7= (Table 1), Figure 4C |Z/r &5 &L 912, INS-1.833/15 AfEIZ 10 MM Z L a2 — A &R 5 &
HIRN A Vs o BIRFE ERABIZR S, £ 21 fasiglifam (30 uM) ZALET D E S HRE LY
LR FHABIER S, Fasiglifam #E 7L T A ERIT. 1 BXON3mMM Lo —R(EETF T
IR E<EF L7z (Figure 4A, B), —FH. 7 U7 7 3 FREIMIC K> THMEN LS T AR
JE ERENBERINTN, 2O ERIE IV a— ARE IS T E TH -7 (Figure 4D-F), Zi
5 OGRS | fasiglifam (2 X AHIAAN LS D ARE BRG £72 70 a0 — AR R AR S
oy ARV UMD T 3 — APRFEERGVED 7 0 AR W CEE R &E E R LT 5 ke
PRSI 472,
Table 1. Fasiglifam enhances intracellular inositol monophosphate production in INS-1 833/15 cells.

Intracellular inositol monophosphate concentration (NM)

Compound
1 mM glucose 3 mM glucose 10 mM glucose
vehicle 1539+ 14.7 151.8+8.8 1615+ 15.1
Fasiglifam (0.1 uM) 226.0 + 19.3° 236.7 +31.7° 239.9+14.2°
Fasiglifam (1 uM) 436.2 +30.9° 478.4 +£30.7° 415.5 + 80.8°
Fasiglifam (10 uM) 486.0 + 38.5° 521.2 +67.3° 464.2 +13.1°
Glibenclamide (10 pM) 143.4 +19.2 134.5 +16.7 128.8 +12.2

#p<0.025 versus control (vehicle with each respective glucose concentration) by one-tailed Williams’ test.

Data are mean = S.D. (n=3).

(Hi#h) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Table 1
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Figure 4. Fasiglifam, but not glibenclamide, exhibits glucose-dependent enhancement of intracellular
calcium concentration in INS-1 833/15 cells. Changes in intracellular calcium concentration in INS-1
833/15 cells after initial challenge with various concentrations of glucose and subsequent challenge with
each glucose concentration and fasiglifam or glibenclamide are shown. Fura-2-loaded INS-1 833/15 cells
were initially treated with 1 mM (A and D), 3 mM (B and E), or 10 mM (C and F) glucose. The cells were
subsequently stimulated with 30 uM fasiglifam (A—C) or 10 uM glibenclamide (D—F) in the presence of
each glucose concentration. The traces shown are averages of the ratio of fluorescent intensity at 340 and
380 nm (average of 30 cells). Bars indicate the presence of glucose, vehicle, fasiglifam, or glibenclamide in
the buffer solution.
(HH8h) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Figure 3
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4. Invivo A > AU U WMBEHEVER & R TR

Fasiglifam @ invivo A > A U V3 WMEEE R 2 #esB 45 B T, MHERE S & &2 29 2 FEAE 2
BMERIFET VT D N-STZ-1.5 7 v hEHWT I L a— 2 A mallkZ2 ATz, 73— AEff
60 Z7HMC fasiglifam (1-10 mg/kg) & H[EIRE AL L& 2 A, HEKRFEIZ T Va3 — 2 A4
10-60 53 DA » AU 3 WHMERE L 7= (Figure 5C., D), A > AU 43 EAHES L C. 3 mglkg D A
B DA B R MMEEREM EIEH 2 MBlZ2 S - (Figure 5A. B), Invivo (21T % fasiglifam & > & 1
VOYWARTENEFA D 7L o — R IR FEARIFE 2 T D 5 BT, 1B MR 2R3 22 ke SD 7
> k& T fasiglifam O/EHZFHE L7=, SD 7 v b ~D 7 U X227 Z I K (10 mg/kg) & 5T
BIZhBl A A Y MR TH ST 7 7 U = R (50 mg/lkg) O HL[AIE G 1%, 228 A A Y L
VD ERE & B IZZEERIREE 2 A ISR T L, O T 60 mg/dL 3T & T LRI 2
4 U7- (Figure 6A, B), —J#. N-STZ-15 7 v bk CIlitbREckEEA 2 /8 L7 E O 3-10 ff5m A&
™ 30 mglkg O fasiglifam % SD T v M5 LTh  ZEHA L 2 U v B LI L3 — R LT
HEIREBIIZRD by - 7= (Figure 6A, B), HJE Zﬁ”ﬂﬁ@f%?ﬂ/@&)é ZDF 7 » R, rrﬁ
PERE AT 2 ZEfERs mIE 2 92 Z E B3I H TV 5, BLBRGEN 2 21T 22 IR RE
AT WA T fasiglifam 1T58 I ERERFA A Y L~k BR L ﬁéﬂﬁﬁ%ﬁﬂ*}?%&% Lf:
(Figure 6C. D), —4. ZU~_> 2753 F (10mglkg) &5\ EF7 27 U = K (50 mg/kg) 1 (S
TEBEIOA R UM 2~ T ODOFERIERZ RS20 -7 (Figure 6C, D),
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Figure 5. Fasiglifam improves postprandial hyperglycemia in type 2 diabetic rats. Male N-STZ-1.5
rats were fasted overnight and orally given vehicle or fasiglifam (1, 3, and 10 mg/kg). One hour later, all
animals received an oral glucose load (1 g/kg), and plasma glucose and insulin were monitored for 2 h. A,
time-dependent change of plasma glucose. B, area under the curve of plasma glucose (0—120 min). C,
time-dependent change of plasma insulin. D, area under the curve of plasma insulin (pre-30 min). Data are
mean + S.D. (n=6). “p<0.025 versus control by one-tailed Williams’ test.

(Hi8h) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Figure 6
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Figure 6. Fasiglifam improves fasting hyperglycemia without affecting fasting normoglycemia. A and
B, Male SD rats were fasted overnight and orally given vehicle, fasiglifam (30 mg/kg), nateglinide (50
mg/kg), or glibenclamide (10 mg/kg). Plasma glucose (A) and insulin levels (B) were monitored over 3 h.
C and D, Male ZDF and age-matched ZL rats were fasted overnight and orally given vehicle, TAK-875 (10
mg/kg), nateglinide (50 mg/ kg), or glibenclamide (10 mg/kg). Plasma glucose (C) and insulin levels (D)
were monitored over 6 h. Data are mean + S.D. (n=6). *p<0.05 and **p<0.01 versus control by Dunnett’s
test. *p<0.05 versus control by Steel test.
(HH#h) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Figure 7
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Bl B

Briscoe 5. ~ 7 A B MfEkE MING ffiid 2 T, GPR40 1E®E)#K GW9508 73 7' /L =2 — Al
WA A W ETUHET S 2 ERE L (22), F72. Tan DI AR~ v 2 2 Wiz ig
BNV 3 — ZAFTRRERIZ IV T, GPRA0 {EBSZE compound C @ H[AI# B3 REUGENEH 2 7~
T EEWE LR (23), 2O X DT, AIFFEL Y b LRI 1 GPR40 {EB)ZK A HV 7= GPR40
DOIEBERAOHF RN O WE SN TVDEN, TRHIEFEICY T A THRFT SN TVD, GPR40
F~vTU A, Zy MBLOE FEREZBZ T, EIRBIZZHEIAL THDLZ ENRFMLNATND
(9,10,24), LML E, =T AZBWTIL, A AU UMM (1B fMia) (2mx <, 7k
2 PHPERII (B o M) 12 % GPRA0 DRHNHE STV AR (25), 7 v B LTE MMk
TIEA AU VRIS BRI 2 BB AR O 5TV 5 (10,24), L= - T, ARWFFETIE,
GPR40 {EEIEE D B M 2EAIC L W ERE Y TH 72, T2t b ~DOIMEMED @O s R
ZEUST D729, invitro B L WNinvivo 7 v hET /L% T GPR40 {EENSE fasiglifam D 3EEE(EH
DM ikFr Tz, 7 v MIEE B AMIEEE INS-1 833/15 #IEH DT T v b EEEREE 7 KEBIZBW T,
fasiglifam | 8 MM UL D& 7 0 2 — ZfFE FIZBWTOHA v A Y U WMEEER %7 L, K7
N —ZfFE N CIMERZ R E o T, RFERE —FH LT, B MEZREIZBWTH, fasiglifam
@7 N a—ARE FIZBWNWTORA A UWMEEERZ B L7z (26), 26 OFERIL,
GPRA0 fEENHKIZ LB A AU UMD BEER I /L o — A EFEIC L > THIE S TWnWA Z L &R L
TEBO, AR U UMEHESE L U CHERRFEBEA L TWAZ N LN ERoTz,

FRDi@Y GPRA0 %St LA v AV U WMEEMERNIE 7L 20— R PR FEIZ K o TR I Hil4E)
SIHILTWND D, ZOFEMARAEN A 1 = X MFFERIZITA B & 7o TR, RIFFRICE N T,
fasiglifam I L5 1P FEAIERNEZ Vo — AREIMEFHI TH L2 DIZK LT, Z D% OMAEN
AN T LRE EFIZ 7NV a— RREREPICEEINTZZ L6, MlaNT LY T L ERBZE
D7 AZBNTEEREEZHS TWD Z EIVRER S Lz, BRENZ &2, Yang Hix, 7
b —ZRRFLSME S BRI LY T AF ¥ XA AKIC L > TREEESNDH A A Y oy
WAIZ K LT GPRAO TEENE S HIRIER 258 75 Z L AR L (27), AFSHR & —Z L T, Ml D
N ARE FROEEE AR T DR EZHmE LT\ 5, GPRAO JEMEKIZ LV 1Py FEE & [FIRF
IZDAG BNEA SN, a7 A 3 —8 20 LEMIENA R F2EE T2 EnmbshTn
% (19), HiIT. FEEEED DAG M A W CREEE PKC ZiEM b4 2 & MWL w7 L
FEIZEALRRBD DR WIC b b b3, v a—RRERGFCA V2D RN ER SN D
ZERHEINT (28), 2D Z LiX, GPRA0 IZ L o> THE XD IP3 35 LU DAG BRI D1t 5 H3 il
SLTIZ N a—RRERFEDO AT =X LCEELTWEZ EE2REBLTND,

B MBI R R B ORIERIA D DR LD BRIRMFHE TH O . Z O EDFERIFIC
SHLTHNTHL Z LITL<MbTWD, MHERRER % 295 2 A RIS E T /L N-STZ-1.5 7
v O fasiglifam HEH 51X, 7V a—2AA4EOMIEA 2 ) RE A EA U, Mt 2 oo
L7, —J07, ERMEE 2R Z2ERFD SD 7 v MIEBW T, MtHRESCGEER 2 =3 35 &0 3-10
R AED fasiglifam 25 L TH | MEA > 2 Y 00 v a — R REICH B BE RS 2o
Tco RZ» MIEBIT S fasiglifam O RA4F72AKNEIRE (3 mg/kg #& 1 5-% AUCq.o4n = 65 pg- h/mL,
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Cmax = 5.77 ug/mL, Tmax = 1 hr, ty;, = 4.1 hr, bioavailability = 76%) % &JE9 5 & (14). I 90 mg/dL
(#15 mM) O 1E & 22 fE IR I BEE S fasiglifam A > A U A3 ASGR D 7'V o — A R FEERE I 255 L
o lelehiZ bR IS, RRET, 7V X773 BT 7Y = KR 2 2
L7=Z &b, fasiglifam 2% invivo ICB W T, 7L o — ZPEEHRIFHNC A > R Y i ARt
D72, RIS Y 27 RN AR ET,

VA, ML GLP-1 B X ONGIP JREE A AT Lo H A R YU 3 WMEESE & LT DPP4 BLE
DA STV S (5,29), DPP4 PEEFE S £7-. GPRA0 {EENFEFEIRR, 7 /v 2 — A REKAF
Byl A LAY VoA R e D, ARMAE Y 27 BMEWEER L LTHHRTWD, Lol
DB, ZOMEMITRBITHWM SN ENENMED GLP-1 %° GIP O &BITEFET 5720, EREANEH
CBRE S A, PUBERBEMIL SU S L L T~ A LV R THDH EbEbN TS (1), GPR4O
VEBEEITE B MRS FICAFET D GPRA0 ZEHHII L CA VAU U AW EHET L2 b, £
OIEFRIEBEBITMZ EERIZB W THL A TH L LB 615, FEEE. ARFHIIBW T fasiglifam

VX272 RE IR B A 2 7R 9 EE 2 BRI E 7 VRENE ZDF 7 > MIxE L C, 87172 28R IR b O
ER %R LT,

ARPIZ B W TR 2 RFEEOIEMIBE A FEL TBY . TOMBEL~LTHNTEH K& < L8
L. PEIRIGEESE TIE 0.4-0.8 mEQ/L IZET D E 5N TWVD (30), ZHHARNIEED—EA GPR40
kT HU T R THDHZEaEET D E (10). fasiglifam @ in vivo VEFIZMLEE P IEIEE L ~Liz
ﬂ?b’(%ﬁ LITHIHLE D D TIERWONE WS BN AET S, L Laens, ARV T,

PR L N REEICEL TWDH EBZXONDEEEFMFTICENTYH, B & R,
fasiglifam 135877724 > AV U3 ulEER 278 LTz, Fim Cib~_7= L0 | fasiglifam & &
GPR40 D 3L dbt& & o | fasiglifam (ZNRMEY T ROEATHEEZEZ 0N ANV ATV v
FEBHNL & X ST R DRE OFREGEALICH S L TS Z ERREN TS (15), £z, &
IO invitro OFEAR 72T 2> © fasiglifam 3EMEEIC LT 2 AT ) v 7T 2 L—4—L LT
TER L., BT 2 TA AU VW EREL TS Z EAVRENTZ (31), Invivo TRO LD
Bt v A ) O UWMEEERIL, BB D Z ) L-miditEE K L7z R THE EE 2D
N5,

fam & L, fasiglifam (XNKMEY B R CTH 2 IR X 0 781> D3N E 72 GPR40 {EEh3E
ThVY, JNa—ARERFINCA P RY UM ERET 2 E WO RFBEA L TWD Z L
MmETpot, ZOX D 7SN G fasiglifam (35 MFRRAEIZ IS 1T 258 ) R MBE K FI2 b b 5
TOEF M LTRSS, RIME Y 27 RO TERWZ EARD Sz, ULEORER
(2D X GPRAO (EENHE fasiglifam 13872 22 BB F 2 A9 2081 o~ A U o piiietEdi & LT
AR TH 2 REMED RIS T,
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o=
GPR40 fE#)3X fasiglifam & SU 3K & D ZEHI{bE X OHFRE 5 O FREMH:D
FREY

HIE S

Famll ik 7= L 512, BIERBIAHEA STV D 2 BUERFIAEED —> L LTA A
U MEESED SU b D (2), LoxL7en s, SU HiXimh 7 /v a— R EIFKGFRICA v
AN W EARET - ORMEEZ S 2T 2 ERBESIN TS (3), T2, BHBG TIIn
2o THHREZIRTEED  Whw s “IREDZFIET 5 2 & bERBIS CHEL 2> T D (4)
L7235 T, GPRA0 {FENSEDFHLA A Y U WMEESK L L TORREMEEZ B 2 5 1T, SU F&
EEHEIC X0 72 b R 2 R T 2 E N AR TH D,

BEPRIFIRIRICB W T, o ibia s o — A2 ERT 57010, 1ERBFORR 585D
HHNOPFAPSHEBEIATOND (32), £, BEfFIE L OPFARICET 2 MR L EETH 5,
Yang 5%, 7 v hA R Y J—<HilE FA7z in vitro DRFHIEBWL T, GPR4A0 /7 LizA v &
U VO UMEHED 7 1 — AR FERAFIEIX SU SR & O ILTRIMC K 0 ik 35 2 L 2 W& L= (27),
ZOZ &L, SUEE OPFHEGRE, K703 — A REBREE T2V TH GPRA0 (FE)HEN A X
Vo WaERELSD Z 2R LTy, RO RSB ESIND, LrLEBRL, Zh
FTOLZ A, invivo IZE1F 5 GPRA0 1EEhEE & SU HD O RIZ W CREIZefRFHT 22 S C
YN

%1 BV T, GPR40 {EENIK fasiglifam 137 /L o — R RFEERFEANCA > A U o3z itk
THIET, SU BT L TIRVMERIAE Y A2 267562 anrnLTc, RETIE, SUHKEDI L
RHZERUEREZHA ST 2 BT, RMEEHRICONWTHRLIZE Z A, SU HiTH LT
fasiglifam (3 "R EEL) & AL 45 FTREMEASHA 5 2MTIEVN 2 & SU IREEZNIREED T » MW T
¢, fasiglifam | 298 ) 72 MAEK FEA 2 3B L5 2 LB L MM E 72 o7z, F7z, fasiglifam & SU 3
Z[FRF G U CORMBEZ IR T 5 2 e < MR TEM 2R/ LG5 2 L 2vRe S
NIl T, LLFICE LD THRET 5,

oM EBATELE A

1. fEH S

Fasiglifam 35 X O alogliptin (33) (X2 H 3K fh T3k &4k Chemistry, Manufacturing and
Control Center IZCHK SNz, 7 U R 7 T RBLIOZ U AE Y RIZfYemiEmSt OB,
HA), 77 7 U = Ri Toronto Research Chemicals Inc. (North York, Canada) £ VA SN/, 3
P13 0.5% MC IR L, RS R TR LTz,
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2. @

HEVE N-STZ-1.5 7 » MidAERK 1-2 B#ED WKY 7~ M2 120 mglkg @ STZ % 2 F#5- L CIE
L7 (21), N-STZ-15 7 v B IO WKY 7 v MIEHEZE Y7 2 (KK, BA) LB
L7, HEPE SD T MIBAARZ LT (B, BAER) 2OEEA L, BoOIY Hfiuvis JOFERIZ,
HHAEREBMMIAEEROED D EMEICHE L CTEM L7, T XCDT v MICE2 (HARZ L' 7) 4
fHIS L OVH UK S T ClE LTz,

3. AU a— A AN (FAEM O i EER)

20-27 ##lED N-STZ-1.5 7 v B L UWKY 7 v b & 1B, N-STZ-1.5 7 v MIKES
FOMHAENT A —F —ZFHEIC 7 # (n=6) I[ZHE5 1) L7z, 0.5% MC %&#E¥KL (vehicle), fasiglifam
(3-30 mg/kg) BB DT Y X7 T 2 K (3-30 mg/kg) TREIE & 5 mL/kg TREAHE LT,
EFBEEE LT, WKY 7 v b (n=5) (21X vehicle 2% Q45 Uiz, {bAWHEE 1 FEE%IC, 7
Ja—Z (L5glkg) ##&A#EE L, 7 va—2AmER] (0 4E) L0110, 30, 60, 120 5341
BEIRERM L, miEh 7 ra—2B8L 00 2D U ERIE L,

4. ZEEZN Y 27 OFHM

16 D N-STZ-1.5 7 v M ZKEL LML T A — 2 — 28I 2 7 (n=12) SRS T L
72, 0.5% MC %% (vehicle) & %\ i fasiglifam (10 mg/kg) % 2.5 mL/kg T 1 H 1 [A] 15
R NG L, 590 A HIC, THIROEREIKTIZLY vehicle #ED Z > RS 1 PLAET L7z
. AKERDT — 2 Z SRS LT, 5 14 BB T, RUBEREALZNEH 28 (n=5-6) ITFF
BT L, S oI LM 2k L2, 1 iR L7, Vehicle & %\ X fasiglifam (3 mg/kg) %%
VA 2.5 mLlkg TRROE-30 04, Zva—2 (Lglkg) 2R A#&E Lz, 7L a— A EAHERT
(0 73fiE) X TF 10, 30, 60, 120 pf&iCRBElReRm L, miEH 7 a—2B8 KO 2 D 2|
E L7z, IEFXHEREE LT, RROHIM WKY Z v b (n=6) T vehicle ZKE# 5L, RO 7 v
a— 2B R A EhE LTz, 7V a—2AAMRER%E DT v M BREEA L L. Bouin’s solution
(Polyscienes, Inc, Warrington, PA) ZHW T 1HEEE L, /XT7 7 ¢ el 2 /ER L=, —kbt
WELTHA LAY BLOPLZ VA T bR (Dako, Glostrup, Denmark) Z FfWC¥efa L, Y
4 E 1% % inverted microscope IX71 (AU >R A HAE, BHA) ZHWTERE LT,

5. SU “WRIEGE T V& VTR

20 D N-STZ-15 7 v b &2 FEB L OME T A — 2 — 245182 2 B (n=16 5 LU n=32)
WZHESY 1 L7z, 0.5% MC &K (vehicle, n=16) H 25\ M%7 U227 F I K (10 mg/kg, n=32) %%
WiR A 25mkg T1 H 1A 4 BRROKS Lz, 18R, vehicle #5514 2 REICHREE T L
(n=8). vehicle H> 5L 7'V X7 7 3 K (10 mg/kg) iR % 7 v a— 2 EAn (1 g/kg) 1 FERIRTIC
5mi/kg TRAHG L1z, 7 U027 T3 REEHL 4 FEICHRET L (n=8), vehicle, 7'V~
77 2 K (10 mg/kg) B E L O fasiglifam (3 mg/kg) S % 7 v a— 2 AL 1 BEERTIC 5
mL/kg TREEOZ G- L. FE D 1 B3 7 27U = K (50 mg/kg) i % 7 v 20— A€ 30 3 RiIC 5
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mL/kg TR ARG L7z, 7V = —ZAMHERT (0 53fK) 38X T010, 30, 60, 120 734 (R HHIRER L
L, MiEF 7 a—2B8L 0 R U2 HIE LT,

6. #EHZva—2AmRER (BFHZIR O

21 BlH> N-STZ-1.5 7 v B IO'WKY 7 v b & 1 Beffifeftk, N-STZ-15 7 v MIFKES X
WMAE T A — 2 — % FEEIC 4 BE (n=6) (ZEE/3 T L7-, 0.5% MC ik (vehicle). fasiglifam (3
mg/kg) R, 7 U AU R (10 mg/kg) BREHEH 5\ E i b OOF R %2 5 mL/kg TR M
b Uiz, EEREEEE LT, WKY 7 v b (n=5) iZ vehicle Zf 0#5 L7z, {L&WEE 1K
#®lz, Zva—2 (15g/kg) ZfO#KEL7-, Zva—AAMERT (0 5fF) B X 0010, 30, 60,
120 5% R RERM L, fdgEh 7 a— 2B L0 2 U U2 RIE LT,

7. MR EE MBE 3 2 EH oRET

10 IR OHEM:SD 7 v MIKEE S EIZ68E (n=6) (ZHE/ T L72,0.5% MC #&i#&1% . fasiglifam
(3 mg/kg) REMEWE. alogliptin (1 mg/kg) B, 7'V AU K (10 mg/kg) ##ik, fasiglifam (3
mg/kg) + 7 U AU K (10 mg/kg) Of A%k #E# IS X O alogliptin (1 mg/kg) + 77U AU K (10
mg/kg) OFFIRREIIZ 5 mL/kg TR D BG4, 7R SAUZ IR CREFFRYICER: L L, g 72— =
BLOA 2D UERIE LT,

8. MM T A —2—DHE

MAEF D 7 a—2ix, AEHrEERE 7080 (H ., HAL, BA) THIE L7, mEH1 R
YiE. 7 v A AU 2 RIA %> h(Millipore, Bedford, MA) %z HWTCHIE L., RWIMAEA > A
U AMEEBRET 572012, 7 v bAoA AU > ELISA (RBRAK AR FARFFERT, ik, BA) 26/ Lz,

9. WERHEHT

2 BER O Eeli i3 Student’s t-test & 2 VT Aspin-Welch test 17 - 7=, FAEMAEME O RG]
Williams’ test & % \ & Shirley-Williams test % {# H U 7=, OFHZhF 13 2 el iE 0 #0048 (ANOVA) %
FHNTRENT L 7o (34), fIRATHS BVZ LA T O FEEHAEITHE - TR X 47z, 1) A & 72 interaction (p<0.05) 73
Bl SN GG, COOFHRITMIRDER (B R ORI A LE 220 8), 2) F3EAOFE
main effect (p<0.05) 7> & T7e\ ) interaction NEIEE 72356 £ OOFAZRITFMZH R (Hh
BIROBFNTFE LWIR) SRS Tz, T TOT —Z T EHHERERZE TR I NI,

B3 KR

1. SU 3K & O MR N ER O b

AN, fasiglifam 3 KO SU SO R MPHE FEM 2 g4 2 BT, N-STZ-15 7 v b
W70 a— A B fiiaRBR & 5 20 7=, Fasiglifam (3. 10 35 X 0830 mg/kg) o BA[AIR% 4% 513 &
IR 72 B EAE OAX T (vehicle BEIZ L L CZLE4 19.1%, 33%33 LUV 37.6%1K ) 5L O~
AV o WEFE D - (vehicle BEIZEE L TENLZEIL 15 5, 15 BB INLT 5 ERH) Z/xL., 30
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mg/kg $¢ 5 OFEREIX E X 7 » MIVLEd 5 L~ULiZiE L7e (Figure 1), xHHEEYIC, SU 3
YR TR (3,10 B L UV30 mglkg) K512 XA IMBHE FEMA X 3mglkg TFF h—IZE L.
TN a—AAMEDA LA it ERBRICE EFE o7 (Figure 1), [FET MZHBWNT, BlO
SU 3E7° U AU RIZHOWT, FRRO MR B LA, AU UM & — i @ls s
(data not shown), & K#e5-& 30 mg/kg CTHEE L7= & Z A, fasiglifam OERITEEIC T VR 7 T
I FOER % EEl>7- (Figure 1C, D), Z Okg, M3EAI &L & 7L o — 2 ALRERT (ZEIERF) O I
BTBLOA 2D W ERAER 2R L2y £ OFERITEEAIH TR ZITRE O b o
7o (ZEfERFIf B vehicle, 98.1+2.1 mg/dL; fasiglifam, 91.9+4.1 mg/dL; 7'V X7 7 I K, 88.4+3.7
mg/dL; ZERERFA > A U E: vehicle, 0.5£0.1 ng/mL; fasiglifam, 1.4+0.3 ng/mL; 7'V X227 Z I K|
1.140.2 ng/mL; Figure 1A, B),

A B
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Figure 1. Fasiglifam improves glucose tolerance more effectively than glibenclamide during oral
glucose tolerance tests in male N-STZ-1.5 rats. (A) and (B) show time-dependent changes in plasma
glucose and insulin levels, respectively, after glucose load (1.5 g/kg) in N-STZ-1.5 rats treated with vehicle
(Veh), 3-30 mg/kg of fasiglifam (Fasi) or 3-30 mg/kg of glibenclamide (Glib), and in WKY rats (normal
controls) treated with vehicle. Data in (C) and (D) represent plasma glucose AUCq.120 min @nd plasma
insulin AUC.120 min, respectively. #p§0.025 compared with vehicle-treated N-STZ-1.5 rats by one-tailed
Williams® test or one-tailed Shirley-Williams test. *p<0.05, **p<0.01 compared with vehicle-treated
N-STZ-1.5 rats by Student’s t-test or Aspin-Welch test. “p<0.01 by Student’s t-test or Aspin-Welch test.
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Data are mean = S.D. (n=6 for N-STZ-1.5 rats, n=5 for WKY rats).
(Hi84) Ito et al. J Pharmacol Exp Ther., 357, 217-27 (2016)., Figure 1

2. EHIEIZ X5 WY 27 Ofkdt

N-STZ-15 7 v F & FWZLARTORFHI BN T, 7 U R 7 7 3 RO 4 8RR G-I RE
BB L7 IR 7 T I RIS 2I08MEHEEZ R~ L, “IRENEZEET S Z LnmsShi
(35). %= C. [AEF A% FNT fasiglifam ® “ KIS Y 27 [z SWTHREELT, 7 U<~y 253
F X0 b iR ikEse s B4R 27~ L7= 10 mg/kg @ fasiglifam (Figure 1) Z VN T 15 #@[# < 1E
G- ZAT o123, Z v a— ZARRBRICI T DMtHERER L O X U 3 WkERIE, vehicle SAE R
5.2 v hOZj L g U CTHREZEWITRE O B L7 o 7= (Figure 2, Rep. Veh-Veh versus Rep.
Fasi-Veh), BB Z &2, 15 #[H fasiglifam 2 K EHR G- L7727 v MIH O fasiglifam (3 mg/kg) %
B9 5 & PR 50 & AR Of B2 K T EA 2 8lgg Sz (Figure 2A, C. Rep.
Fasi-Fasi versus Veh-Fasi), = MKf, 15 #f[#] fasiglifam Z2 ME&S- L7=7 » MIBW T, fasiglifam B
BG4 DA A LU IANEE GRS ILECT D L~ L2 L Tue Ay (Figure 2B, D, Rep.
Fasi-Fasi versus Veh-Fasi). [F7 > NIV TIE vehicle B[R 512X 51 > A Y VWG B 5-
LCHY (Figure 2B, D, Rep. Fasi-Veh). vehicle (Zl L CTHEZRA AU UMW EFIZIZES 2
M7= (Figure 2B, D. Rep. Fasi-Veh versus Fasi-Fasi), F7-. K15 OB & iz X
DEMT LT= & ZAN-STZ-15 7 v bORET RBIZIEFE 7 v I 00/ SN T KEEEEZ R L
7273 vehicle 1 & Ot fasiglifam % ;K8 #%5- L 72 N-STZ-1.5 7 v FEITTKRBEEB L ONZDO R &,
AL A LB LU A = Yk P72 L3R B/~ 7= (Figure 3).
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Figure 2. Chronic treatment with fasiglifam does not cause secondary loss of glucose-lowering

efficacy. N-STZ-1.5 rats were treated once daily with vehicle (Rep. Veh) or fasiglifam (Rep. Fasi, 10

mg/kg) for 15 weeks. After fasting overnight, vehicle (Veh) or fasiglifam (Fasi, 3 mg/kg) was given orally

to both groups 30 min before glucose load (1 g/kg). Similarly, WKY rats (normal controls) were treated

with vehicle once daily for 15 weeks, and the same oral glucose tolerance test was performed. (A) and (B)

show time-dependent changes in plasma glucose and insulin levels, respectively. Data in (C) and (D)

represent plasma glucose AUC.120 min @and plasma insulin AUC.120 min, respectively. *p<0.05, **p<0.01 by

Student’s t-test or Aspin-Welch test. n.s., not significant, Rep., repeatedly treated. Data are mean = S.D.

(n=5-6).

(Hi#) Ito et al. J Pharmacol Exp Ther., 357, 217-27 (2016)., Figure 2
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Veh

Fasiglifam

WKY

Figure 3. Pancreatic islet morphology in male N-STZ-1.5 rats after multiple dosing of fasiglifam.
N-STZ-1.5 rats were treated with vehicle (Veh) or fasiglifam (10 mg/kg), and WKY rats (normal controls)
were treated with vehicle, once daily for 15 weeks. Fixed pancreata were immunostained with anti-insulin
and anti-glucagon antibodies. Scale bar = 100 pum.

(Hi84) Ito et al. I Pharmacol Exp Ther., 357, 217-27 (2016)., Figure 3

3. SU WM A 3 DHERIN T » MBI H1EH

I, SU W MESh A 23 D HERIE 7 » Mk LT, fasiglifam 2MER 25848 L1508 9 »
ZRGEE LT, LARTO#HAE & —E LT (35). N-STZ-1.5 7 v hMZZ U227 F 2 F (10 mg/kg) @ 4
W ) S B -0 B RE O A B 72 ik & 7k L 7= (Figure 4A., C. Rep. Veh-Veh versus Rep. Glib-Veh),
4 [ vehicle K iE# 5 L 72 N-STZ-1.5 7 v MIB W T, 7 VX227 53 K (10 mg/kg) 134 & 72
M RECk B/ R 27~ L7273 (Figure 4, Rep. Veh-Veh versus Rep. Veh-Glib), 4 #[&]2' ) ~> 27 5 3 K
g 5% N-STZ-1.5 7 v MIEBW T, ZDRISITERIZIEA L (Figure 4, Rep. Glib-Veh versus
Rep. Glib-Glib), SU —RIER) DOFERNMER S iz, AETMZ, [A SU ZRFIRIZIER T 2 A«
VAN MR TH DT T 7Y = K (50 mglkg) &G L THIMBHK TR IS R 5y
WMEHEVE I3 EL S 72>~ 7= (Figure 4, Rep. Glib-Veh versus Rep. Glib-Nate),, xf fff#)(Z , fasiglifam
(3 mg/kg) DHEIHEEIX, ARERA AV »ouMEtEds X OMPEREdcEEH 27~ L 7= (Figure 4,
Rep. Glib-Veh versus Rep. Glib-Fasi),
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Figure 4. Fasiglifam is effective in male N-STZ-1.5 rats with SU secondary failure. N-STZ-1.5 rats
were treated once daily with vehicle (Rep. Veh) or glibenclamide (Rep. Glib, 10 mg/kg) for 4 weeks. After
the treatment, vehicle (Veh) or glibenclamide (Glib, 10 mg/kg) was given orally to the Rep. Veh group, and
vehicle, glibenclamide (10 mg/kg), or fasiglifam (Fasi, 3 mg/kg) or nateglinide (Nate, 50 mg/kg) was given
orally to the Rep. Glib group. Following 1 hr (vehicle, glibenclamide and fasiglifam) or 30 min
(nateglinide) after dosing, all animals received oral glucose load (1 g/kg). (A) and (B) show time-dependent
changes in plasma glucose and insulin levels, respectively. Data in (C) and (D) represent plasma glucose
AUCq 120 min and plasma insulin AUCq.120 min, respectively. *p<0.05, **p<0.01 by Student’s t-test or
Aspin-Welch test. Data are mean £ S.D. (n=8).
(HH81) Ito et al. J Pharmacol Exp Ther., 357, 217-27 (2016)., Figure 4

4. SU I & OO R

Fasiglifam 35 . OF SU D AN R DA HEIZ SN T, N-STZ-15 T v hE W=/ L a—2#
FFRRBRIC X 0 BEE L 7=, AR TR, BESMFEO S WER 215572012, SU SRS LT X v K
TIRHAESN TS 7Y A Y REEIR L7z, Fasiglifam (3 mg/kg) BEONSU S U AU R (10
mg/kg) DA 51TZE N 25.3%F KO 20.0%IMBEmAEZ K T L, £72. 25 OFHI 43.1%

26



D E B DR TR 278 U AR 72 MHE SELGE1E 23RS S Au7z (Figure 5A, C. 2-way ANOVA;
fasiglifam, p<0.01; glimepiride, p<0.01; interaction, not significant), MUHE{E & FHBE L C, fasiglifam H.
M, 7V AEY REMBIOZENOOOFHIZENE 1415, L3EBLIWNLT 571 a— XA
BDA LAY oyihERdE U, FIMER 23RS S 4v7- (Figure 5B, D, 2-way ANOVA, fasiglifam,
p<0.01; glimepiride, p<0.01; interaction, not significant),

WIZ, IEEREE FTOIER 7 v M2 HWT, ELEFHED fasiglifam B3 L7V AU K%
AW COFA BRSO O W TREF LTz, 77U AU K (10 mg/kg) HM#E 513 60 /5% & —
7 LT DA AN UUMEEER 20k U, U % 65 mg/dL LA FICE TR F L., (K255 L
7= (Figure 6), Fasiglifam (3 mg/kg) HAME GIIA BICMIHEZIK T T 5 b OO, 2O FIXIER M
FERIFHN (120mg/dL LA E) 12k EFED ., 77U A Y ROERIZE LTI KO AU MEIC
KP4 B BT T o o 7= (Figure 6), BULBRIZEWZ L2, fasiglifam B LU A U RO
Hix, 77V AY REMBGERHCHE L TS 6254 A ) ViR X OIS TEM 2 R9
Z L1772 (Figure 6), GPR40 {EEHEE & [FIER 7 /L 2 — RRFERAFHIIC A A Y o infiedE+
%2 LRI TUV S DPP4 FLESK alogliptin (22T b [T TRl L 72, &L, N-STZ-1.5
7 v M EHOWIZUREIORFHIBW T (35), +oifu e cc B EH 2 7= L7= 1 mg/kg @ alogliptin
Z 7=, Alogliptin BB G- & F 70 IEH MAEEEPH DL I MmE R 9% 2 & 1372 < (Figure 6), £
oo ZUV AU REDPFHBERFIZEBWT, 77U A Y RICK DMK FERZ 8T
fasiglifam & [FIER DS R R S iz (Figure 6), ZALOFKERD G| fasiglifam & SU 3 & OOFH I
RIAE 2T 5 2 &7 < FNIIC BRI 2 U LS5 2 L AVR ST,
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Figure 5. Combination of fasiglifam and glimepiride additively improves glucose tolerance in
N-STZ-1.5 rats. (A) and (B) show time-dependent changes in plasma glucose and insulin levels,
respectively, after glucose load (1.5 g/kg) in N-STZ-1.5 rats treated with vehicle (Veh), 3 mg/kg of
fasiglifam (Fasi) or 10 mg/kg of glimepiride (Glime), and in WKY rats (normal controls) treated with
vehicle. Data in (C) and (D) represent plasma glucose AUCq.120 min @and plasma insulin AUCo.120 mins
respectively.The results of two-way ANOVA are indicated in insets. n.s., not significant. Data are mean +
S.D. (n=6 for N-STZ-1.5 rats, n=5 for WKY rats).
(HH8i) Ito et al. J Pharmacol Exp Ther., 357, 217-27 (2016)., Figure 6
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Figure 6. Fasiglifam does not induce hypoglycemia or exacerbate SU-induced hypoglycemia in
normal rats. (A) and (B) show time-dependent changes in plasma glucose and insulin levels, respectively,
after treatment with vehicle (Veh), 3 mg/kg of fasiglifam (Fasi), 3 mg/kg of alogliptin (Alo), 10 mg/kg of
glimepiride (Glime), 3 mg/kg of fasiglifam in combination with 10 mg/kg of glimepiride, or 1 mg/kg of
alogliptin in combination with 10 mg/kg of glimepiride. Data in (C) and (D) represent change in plasma
glucose AUC.180 min @nd change in plasma insulin AUC,.1g0 min after drug treatments, respectively. Data are
mean = S.D. (n=6). *p<0.05, **p<0.01 compared with vehicle by Student’s t-test or Aspin-Welch test. n.s.,
not significant.
(HH8t) Ito et al. J Pharmacol Exp Ther., 357, 217-27 (2016)., Figure 7
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Bl B

51 FEIZHR T, GPRAO 1EENEE fasiglifam 1327 /L o — R PEFERAFHNC A o~ R U L4506 A itk
T5Z LT, SU SRICH L TRIMAEE Y 27 2MEWZ EAVRE T2, GPRA0 1EENEK O Fr BB RIS A
WL L COREENEE 25 LT, SUKLED I L5 20 RZAfRICT 20BN H 5, LovL
7RG, ZHvE T GPR40 TEENEE & SU FED invivo 1E & 3 bl L= 13 72700, ARBFSE
2B WT, fasiglifam 23 SU 38277 U R 7 5 X RIZHE L TRV EAICEBZBMEEZIK T 5 Z &2
IRENT, F7o, SU I Y b0 MK T 2 Rk LIS 5 A& o fasiglifam % 15 {2 7= -
TEHREGELTH, SURTREOLND L9 R ZRENIFE ST, BRIFRFENFtEE AT 5
ZEMNRER SN, BLBREWNZ LT, SU RSN A R 5T v MR LT, fasiglifam (i
ETFBLOS RV o MEtErE A 2 HERE L, RIESNBH SRS 2 A b R Sz, £72,
fasiglifam & SU 3£27° U X vV FOOFHEGIHEIRIF E 7 /1S5 U THRIMBZ MmAES TR 259
—FH T, EFT Y MIBWT SU BRIZX > THFESNRMEZEET 2 Z LidkhroTc, Th
5 SU A AW Zmpy et 6. SUSEIRA TH +ah R0 G o e W EE 1Tk 2 8 L
PRI & LT GPRAO 1EEhEE D Rl REME DR S HL7z,

GPCR [XEINAY 72 EBIEKIC K 0 M0 IR LHE LT 5 &, & DISEMERS KRBT E LIBUEIE
EAETDLZEDHMLNTWD, PERMIRLIZIBWTE A R Y 3B E-7 5 GPCR IZDWT,
FREAEDI N D0l STV D  (36-38), T4, A v AU U IMEESR s L TR SN TE
GPR119 {E#Eh3E GSK1292263 23R IC W TR G CHEEs T 5 2 & 3|l S (39). GPCR
DPUENEY A7 KD FEFEDBRROEE L SN ER D &7 o7, ARBFFEIZIV T, SU FEH Tk
2L UMM LD b EMO 4 7 A2z - T fasiglifam 25 L TH K EERIIEL SH
3, fasiglifam 23S BUBRIER L LI WS Z A L T D ATREMRIB ST, B 1 EOELTHIB
NI K, fasiglifam X GPRA0 07 A7 B AT Y v 7 EF 2 L—F —& LTER L. WEME
UH Ly RTHDHIENEEE BT TA A Ui altdEd 5 2 LRGN E o7z (31), £
7= fasiglifam OFEA EALITIELLO GPCR DALY AT U » 7 fEGTNAL & 13 R 5 JE- —HEFEN
\ZIFET DR OREGTNLICAER T2 Z &R SN TV D (15), — e, ALY A7 Y v 71k
L LC, TrAT Y v 7 ET 2 L—F — I FEBEIEE HE T 5 Al et R o &
HHNTEY (40), KBHTRH bz fasiglifam OIXWVBURIEY 2 713, Z D44 D GPR40 7&
PEALIERICTERT 2 S HEHl S 5,

BEIRIZIUN T, SU HITxkE L C RN 2 4 U 5 B2 A 7 = X I B2 72 5 TUORNAS,
FERRIRIF TR b RHNE M X 2B B MK OWEMEDH 2 W I A+ 72 b= o b —uic X2 0
PEENRE & LTEZ BN TWND (41,42), ARFHIIBWT, N-STZ-1.5 7 v MZ 47U~
772 RaeE#RET D2 L T ORESN AL U, IEFE 2 ER M E 2 MR L Tz 2 Evh,
ZOJFKIIHEREE LY b LA B MO RN X 51 v 2 U IO RISE  (FE5F)
ThbHEEZLND, URID invitro DRFHIBWT, 7V R0 7 53 RICEBRIESS Lz B #ll
XSO L o T WIREE 2 MERFT 5 — 5T MR B OBERENE Karp 7 ¥ XV OEDME T T 5
ZEDPHMESNTWD (4344), kA 595 N-STZ-1.5 7 » MIkF L T fasiglifam 251 &~ X
U O WMRETE ZffEFF L CWOTEARFER DS . o i v & NREEAFAE T CThii,
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GPRAOZ I LToA AU VT Karp T % RMIEL T L LB/ NWZ L ARIBE L TNLDO00 8 L
NV, TR, B 1 EOBRPTHH LD, Kap T R &SP BALKAAHED LT 4
F ¥ FADOEHER A THES DA A Y 3icxt LT GPRAO 1RENHEA TR & 58469 %
EWVIHLIETOHA 27) £ b—KT DR TH D,

RIDTZ v A R Y v —< iz V- BREHIIB W T, GPRA0 24T LTz A A U 53Mh
1RHED 7V 3 — ARPERGFPEIE, SU EOILTINZ L 0 e 45 Z & ME s (27). SUEE D
PFAIZ X W GPR40 fEENEE MR IMBEZBIE T 2 &n H o7, FERIFEZ v MZBWT fasiglifam &
70U AU ROOFAIFMEMACiERESEL L O 2 Y e ER 2R3 —5 T, FHE
ZIEHEROIER 7 v MG LT, fasiglifam 2827 U A U RIZ & - THEIE S5 K 2 8y
THZLF o, ZNDORERID, SU fF1E FIZH1T 5 GPRA0 O 7 /L o — R PR FER AT D
flfkElL in vivo TIZE Z 0 iz< v (IMEESN D) ZEREESND, Invivo BT 514 AU 5y
Wl 7 v 20— A LISME S MR O NS WHIID D D /8T 7 5 A BRI X B il 7e Ehk~
PRI > THREI SN TEY . ZHd invitro & invivo DFERDOEWVICERL TS EE XL
b, Fio. EFT v M ERWZFFHERIZIBVT, DPP4 FAESE alogliptin © £7227° U 2 U RiZ
L DRI B 5.2 2inoTz, L LR D, ElE H 5 WIXBHEIEOIK T Lok D B
JE i i oD SU SKAff ]l L 7= 47— X T, DPP4 fHESK & SU KD fFH 28 B AR b 2 &
BT EVIBERRENSH D (45), EKICERIT S fasiglifam HMALE (2 X 2 KIMAE Y A 7 (3650
TERNWZ ERT TICHER SN TS A (46), SU & DPFRABFICEWTUTMLOEE 2 5 &
ENBDHTEA D,

THOFERN G GPRA0 EENEEAY SU KT L TR o R B0 LB T 1F A 2 R4
LD Z Enmaiic, £, SUR RIENBFIZHTHESHZ . HOWTME= > he—
RA-4372 SU KR EBAE ~ DB G- 7 EIRH 72 R ~DIR#EA 7 > 3 v & L C GPRA0 {EE)FEN
BRI T D RMEN TR I,
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HBIE

GPR40 1EBh3K fasiglifam DG EE~ DB 5 IZ DOV T ORRET

HIE S

WE B MR ~DENIE DI REITA AV WA RET 220, REICERERZE T LT
L A B AIIESREIR N s K OMIMSEA FFH T 5. Wb IENFEEAE L T2 Z EhmbiTn
% (47)., GPR40 OWNIKMEY # > RMEIAEE Tdh D Z & 6. GPRA0 O Rk e im AL 23 I G w1
AT D FREMEDS R S, GPRA0 DEAG T~ U A & AW EENMT O T & 72, 2005 4F
\Z Steneberg © 2345 L7z pancreas duodenum homeobox-1 (PDX-1) 7'm&—# —F GPR40 % i B
HIRIC B EL Lo~ U A OMEHTCIE, B MIBASRBIR OB R G L 72 E ORBLR D MR S 4L, R
Wizt ~DB 52 R T HGEN RSz 48), —FH, BELIEFA AV I 7rE—X—FT
B AIRRFERAYIZE N GPRA0 & @B T 5~ U A AAERI L2 L 2 A, AR~ D X &g L CTie
LARAZ IV a—2ARGBOA 2 AU Wo EFB X OMBERE DL ENED L (49).
Steneberg & S AT BFER A M L7z, £72. GPRA0O K~ T A L THHEED 7V —T 05
WEESHTEY (20,50,51), #5139 _T GPRA0 DJEMiFIE~DEEZBTE L TS, ZDk
912, GPR40 DIBAR k2~ 7 A DFEFH 51X GPR40 DR #tE ~D A G- IZ >\ CT—E OfFamds
BoNTE LT, BB MR X9 5 GPRA0 EEIZK DRI R BIZ DWW TR B LA -
Tn5,

— A, IEMGTEMEDJRIR & 72 2 IEEEIR SRR X, AERSIZ & b 22 NIRR A RE AR 2> & 3B T ik
MEnseZE26NTWD, Lo T, BIEESER IS O, EICER - 1> AU UK
Ptk BT HRCKHEL 2 BUBERIFIBE THDH, 7T T4 MDA b7 40 0%, HRIZBT 5
BEFEAINH], KRR SR DRER AT S D WVITT B IS BT DRI e & & & S 2 ME
MIZR Y MR T ERZ BT 2514 2 ) AARFIMEYGER TH D (52), ZDRBMEDRm SN D,
BEPRIFIRIR RS O T, B 2 BUEIRIE BE DS WECKIZRIT 5@ K L L TR S L Twn
% (53), HEEDOFEANZ UM T D2HERFIBIROBUREZ 2 5 & R#EME & ORFEENEIND
GPR40 EEFKIZEI L CTIE A b 7 4/ X VR FCTORE B Mz k3 2 2T RFICEBET DL TN
H 5D,

ABFFEClL, fasigifam 2 H T GPR40 DG # M ~D B 5-% in vitro 35 L TV in vivo THFS L
7ot A, fasiglifam 230 B MRk U CHEN Bt 2 3538 2 IRkl e TIRW 2 & R S,
GPR40 {EEWIEDOBEIRIFIAIEIE L L CORREM A Z 2 2 ECHEERMAN GO, F/o, A b
T AN L OB GRMIZE T Y, fasiglifam (T B A2 T L AKE LN S, 587210
Piar e —nZZER LGS Z DR SN TLLNICHET 5,

R EBAELE Tk
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1. fEJHEEY

Fasiglifam 13 38 5 T2k 4 Chemistry, Manufacturing and Control Center {2 C &% S
Too A BNTZ 3V ATFEMIBER A S (KR, BAR) KOIEAI Lz, In vitro BERICEE L T,
fasiglifam 1 DMSO (Z¥&fE L CHE L. 10%[E1EE 7 U — 7 S i 7 A7 2 > (FLHidss) vk
FWR LTz, £, 7ULIF U EF R Y 7L (Chem Service, West Chester, PA) XA L A Vi
J KU 7 A (Sigma, St. Louis, MO) [ZIME U 7= 28 KICEEfE% . K ETHEIE LR LEED 20%
JEMGEE 7 U — o v IiE T V7 L R SR LT, TV 7 2 B L1 DMSO O FEIREIXZNn <
N1IBLVC01%E 725 X HFH L7, Invivo iBRIZES LT, fasiglifam Js X VA b7 403 id e
H1Z 0.5% MC I RICERIE L, RS HETRIE L,

2. A

Z v b AU —= INS-1 832/13 #fifidiZ Dr. Christopher B. Newgard (Duke University Medical
Center, Durham, NC) X v fit5 &1, L-glutamine (Invitrogen. Carlsbad, CA). 1 mM sodium pyruvate
(Invitrogen), 10 mM HEPES (Invitrogen), 10%3E@{LALERF & < IG{FM{E (Thermo Fisher Scientific).
55 uM 2-mercaptoethanol (Invitrogen), 100 1U/ml penicillin 35 & OY 100 pg/ml streptomycin & 4 RPMI
1640 £5H1 (Invitrogen) T 37°C. 5%CO, B=fi [ THi#E L7z, AF TIINENIEMEIT 3T 5 %8 4w
5LV NG, FLETHWZY A A MK INS-1 833/15 #ifld Tix7a <. A bW
A R PERR INS-1 832/13 #2333 L 7= (54),

3. A VARV U TOHIRAA R Y U EEORIE

BRI L DA v A Y WA BT 5 72, INS-1 832/13 #Hfa1% 5 10* cells/well D
BT 96-well plate IZ#EFE L, 1 MEEZHE L7-, AIfRIL 1 mM 2L 22— 254 KRBH T 37°C T 2 I
M7 A rFax—va Lk, EHEBZ Y —v g7y v7 8L 0.1%DMSO
(control), 7L X T (10-1000 uM), A L g (10-1000 uM) & 5 i fasiglifam (1-100 uM)
FORENTRED 7 NV a— 2 &E&Te KRBH TX 52 2 BRI Lz, & well 2> 5 _EiE 2 I L,
WENTA R VEER T v A A Y ELISA (BRKAERFENFERT. Mk, BA) ZHWT
TEEIZWE > TAE LTe, REIBRBEDOA A U3 2 0 2 5 i % 72, INS-1 832/13
HALE 210 cells/well o375 22 © 96-well plate ([Z#5FE L, 1%/5ie 7 ) — 7 i 7 L7 2 v
F L 0.1%DMSO (control), 73/b 2 F U (10-1000 uM), A L i (10-1000 pM) & %\ i
fasiglifam (1-100 uM) 2SIRINS A7z, 72 REREIES &%, ML 1 mM 7L 22— 236 KON 0.2%AE 051
7V —yUIiET VT I B KRBH T 37°C T2 K7 LA U FaX— 3 L, RSN
FED TNV a—R%&ETe KRBH T 512 2 REEGE L7z, & well 226 EIEABEIL L, WSz A
VAYVREET v hA AV 2 ELISA AW TEIEICHE - TRIE L7z, MlENA > 2 U v ah
ZRET 7201, MfalX PBS THFE, ¥/ —/b (0.15 MIERREH 7T4% =% / —)V) IR
ZUWINL, K ECHFREMEL7-, -30°CT 1 if#E%, 5% 4°C. 12000 rpm T 5 syl L,
ML SHH LA v R Y v BEZBEE LT,

4. H AR—F 37 IEEORE
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INS-1 832/13 A%, 2x10" cellsiwell D#% T poly-D-lysine coated 96-well black plate (=
FERE L 1%EAE 7 VU — 7 g 7L 7 2 8 L TV0.1%DMSO (control), 7L 2 F 2 (62.5-1000
uM), A LA R (62.5-1000 uM) & 2 \ i fasiglifam (6.25-100 uM) Z ¥R L 7=, 72 BEREIRGE#4
H A 23— 3/7 {51 % Apo-one homogenous caspase 3/7 assay (Promega. Madison, WI) % W\ TE
IEIZHE - THOLIREE A E L7 (bl & 485 nm, HIE I & 535 nm),

5. ®i)

HEVEZDF 7 v FBLXRZEOXRT v N ZL 7 v MIHBARF ¥ — /LA U 3— (B, BA) 226
AL, $XCTOT > M CE2 (AARZ LT, Ha, AAR) il L OH \EBKEME T Tl
fE L, RBRRHOR SNTFERMICEE Lz, B0 0 LOERIT, R HERED
HEEROED L FEUEICHE U CTHERi L7z,

6. LR

ZDF 7 v bBEIZL 7 v MIMAKCE2 BOHlE 1 B 2 [ (% 2 IFfE]) O RER ] R4 AH S
TS5 HMAE L7, 10 T ZDF 7 v M & FREB L OME T A —F —Z BRI 48 (n=6) |
B L, BEEEm e U —& (Quick Fat, HAZ L'7) (24 ¥ L7z, 0.5% MC &% (vehicle),
fasiglifam (10 mg/kg. 1 HEABE 2 [A]) BREHK,. A R 7402 (50 mglkg, 1 HA 5 118]) SR H
% fasiglifam (10 mg/kg, 1 HEABE 2 [A]) B LA R 7402 > (50mg/kg, 1 A4 5 18]) HFH
WRBR & A5l 30 27 AMC 25 mukg T G- L7z, ZL 7 > b (n=5) 1% 0.5% MC &k 4 & 5- I
7= IIEHEG 2, 4 BLOY6 I HOHOMEIRNCREIRERM L, Mt~/ m e i, miEdh
Jua—zx MY ZURY R, BalxFo—/L, s, A A BRI AT E
BIE LTz, MERS JOMEMEITE L EHE L, 54 B, 7y Mo EmME L, 221
STl LRIEHEA R Y UEROREIC, b9 1 ITEAREEREIT IRV DT,

7. MAERS LOWERT A —X —DOHIE

i A b~ 7' 1 B A IX HPLC-based automated analyzer HLC-723 G7 (3R Y —. HL., HAK)
ZHWCTHE L, b rva—x R 77Uk R fBalbx7ro—L, EEELREIZ. A
B HTAERE 7080 (HSL, HUR, HA) TRIE L7z, mEhA 2 U BLO7 Al 203, RIA F
w ~ (Millipore, Bedford, MA) ZHWTHIE L=, A AV U EEEZRET 72012, iz
fer s ) —WVIKRHP CHREY T A AL, BhLTE, EIEHFOA A v BIXOTZV I 0%, RIA
v b (ZERE Millipore 38 XN TFB, B at, HA) #HWTHIE L7z,

8. S R

[N X Bouin’s solution (Polyscienes, Inc, Warrington, PA) % W T 1BEEE L, /X7 7 1 VA
YR ZER L7z, —kPikE LTEAE Y MiA AU Bk (Dako, Glostrup, Denmark), ¥
HXPLTN A T UHUR (Dako), 7Y FHT PDX-1 UK (TransGenic, FEA, HA) BX O~ 2H
PCNA #ifl (Dako)% . Z&fEE & LT 3,3-diaminobenzidine tetrahydrochloride % {8/ L Yt L,
kFHYeta & L C haematoxylin Ye 0417 > 7=, Yetadif® % inverted microscope IX71 (A4 U > /3 A [ K
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. HA) &5 i Aperio ScanScope XT system (Aperio Technologies, Vista, CA) % W CTHUfS L
7

8. MLRHEENT

Homeostasis model assessment of B-cell function (HOMA-B) index I, (360 X ZEfEREA L RV >
i [WU/ml]) = (ZZfERFIMBEE [md/dL] - 63) (55) CHH S 7=, Vehicle & @ ki Dunnett’s test
& %X Steel test & FHWTRENT L7z, 2 BERR] O FEiE I3 Student’s t-test & 5 \ M Aspin-Welch test (2
L VAT o7z, DR RIT 2 STERCE ST EHT (ANOVA) Z FW TR L 72 (34), AT s FIZLL T o
FEYEIZHE > TR L7=, 1) A 72 interaction (p<0.05) NI I NT-5A. T OO RIZFEESD
R (B REokfinz LR 2%05), 2) &3EAOAE 7 main effect (p<0.05) 7 >FHE T
interaction MEL SNT- A T OO RITARMEN R GEIZD R ORFINISE LWVhR) LR S
Nice TXRTOT —Z I EEHERERZE TR E vz,

B3 R

1. MR T 2 RIIBZE DA

Fasiglifam o R[] Z 8 OB OWCEHMIT 2 HEY T, 8 1 ETHW A N A Uitk >
> MEE B MK Td> % INS-1 833/15 TIE7R <, RETIIH A Ml A SRR INS-1 832/13
faz iz (54), £7o, RIS T, BIIBOIZEALIITAT I EEGT 252 & TR
MZE L THFETHZ L0 b ARFTIL 1% T ViE T VT X SRR S v, &I, 1%
7 MLIE T VT R AFE FICRT DI %\ T fasiglifam EHIEKIC L DA R Y WA
Pl L7z, 10mM 7L 2 —Z{F(E R, GPRA0O DNRMEY T RTH LAV I FUBBLIUA LA
VR E HIT 62.5-1000 pM (ZB W TREKRFH A > A ) U uMEEEEEZ R L, REHT
fasiglifam ¢, 6.25-100 uM DR FEFEFHIZ W CRIELL LA 2 U o wiedEfER 2 7~ L 7= (Figure
1A-C), &Iz, [F INS-1 832/13 #ifimz T, AEHIEE & 2\ fasiglifam & HI&Ez O 71 22— 2l
WA VA UWREB LOWEA AV U EEICHT DB Lz, ~LIF 2 (1000 pM)
D 72 K FEBRIL, 20mM Z b3 — 2o A Y AR EICIK T S, RN A R Y
VEBEIKT & (Figure 2A, B), [RSMET. A LA VB2 (1000 uM) X, A > AU WO
TERERDSTZN, AR U EEREAEISED ST (Figure 2A, B), xHRAYIZ, @SIRED
fasiglifam (1000 pM) % 72 BRI L CTH. A A U U WEB LOWEA A U GBI /e 8
I LHEFR S 72 h o 7= (Figure 2A, B), F7z, 7L F U8 (62.5-1000 uM) B LA LA iz
(62.5-1000 pM) @ INS-1 832/13 HEfL~D 72 RffH] ZRER 1L, IREIKFRICT A = ZDFEETH 5
T3 A= 3T 1EME % TUHE L Z 44 250 uM 35 L UV500 uM 7B A E 7 %78 L7= (Figure 2C,
D), —JH. A AU UopihaFEE T D DIT+53 70 FE O fasiglifam (62.5-100 uM) % [ RHIALE L
Th, DANR=T Y7 {HEO EFRIIMR I 72~ 7= (Figure 2E), Z3LHOFEFN G in vitro |2
BT, fasiglifam (2 X %5 GPR40 O EHIEMALD NG s tER-IEA 235569 5 rlREME MR 2 & 2
RET,
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Insulin secretion (ng/mL)

Palmitic acid (M)
1 10

Glucose (mM)

ug]

Insulin secretion (ng/mL)

Oleic acid (M)
10

Glucose (mM)

Insulin secretion (ng/mL)

Fasiglifam (pM)
10

Glucose (mM)

Figure 1. Effects of plamitic acid, oleic acid and fasiglifam in the presence of 1% bovine serum

albumin (BSA) on insulin secretion in INS-1 832/13 cells. INS-1 832/13 cells were stimulated with 1 or

10 mM glucose, in the absence (shown as -) or presence of palmitic acid (62.5-1000 uM, A), oleic acid

(62.5-1000 uM, B), or fasiglifam (6.25-100 uM, C), together with 1% BSA. Data are mean + S.D. (n=3).

**p<0.01 by Student’s t-test. “p<0.025 versus control (10 mM glucose alone) by one-tailed Williams” test.
(Hi#i) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Supplemental Figure 1-2
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Figure 2. Prolonged stimulation of GPR40 with fasiglifam does not cause p cell dysfunction and
initiate apoptotic signaling in INS-1 832/13 cells. A, insulin secretion capacity in response to high
glucose concentration after 72-h exposure to palmitic acid, oleic acid, or fasiglifam in INS-1 832/13 cells.
INS-1 832/13 cells were treated with palmitic acid (10, 100, or 1000 uM), oleic acid (10, 100, or 1000 uM),
or fasiglifam (1, 10, or 100 uM) for 72 h, and subsequent insulin secretory capacities in response to 20 mM
glucose were examined. Empty bars, vehicle alone; filled bars, palmitic acid, oleic acid, or fasiglifam. Data
are mean + S.D. (n=3). **p<0.01 by Aspin-Welch test. “p<0.025 versus control (20 mM glucose
stimulation) by one-tailed Williams’ test. B, intracellular insulin content in INS-1 832/13 cells after 72-h
exposure to palmitic acid (1000 uM), oleic acid (1000 uM), or fasiglifam (100 uM). Data are mean + S.D.
(n=3). *p<0.05 and **p<0.01 versus control by Dunnett’s test. C to E, caspase 3/7 activity in INS-1 832/13
cells after 72-h exposure to palmitic acid (62.5-1000 uM) (C), oleic acid (62.5-1000 pM) (D), or
fasiglifam (6.25-100 pM) (E). Data are mean + S.D. (n=3). “p<0.025 versus control by one-tailed
Williams” test.
(HH8h) Tsujihata et al. J Pharmacol Exp Ther., 339, 228-37 (2011)., Figure 5
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2. mlRIMIEA 2T 2DHERINET VT v MIBIT 5 RHE G525

ZDF 7 v MI@ARMIE, 1 > AV VRGiEE 2T 2 2 BIRERBET LV Th D, Mlne & i
B MR OSREIR T2 8 L, @bz JefT L C g IRAEE L~ L 0 EROBET IKENOIRE S
BERRBDHNDZ 0D, ZOWRETFERICHE B MIaDO NG FEOB 5213 /2 S TWnd (56,57),
ZZC, mAn Y —&0 1A 2[EIFRFHIRAGEESM T C/E Lz ZDF 7 > & T, fasiglifam
DRI G X 2 p Ml k3 2582 33l L7=, ZDF 7 » ME 12 @i GRERBELG 2 1 E) 2>
O IMFEDS B Lise 16 Ml (6 8 H) TBEE 2 mimbElzEE L7 (Figure 3A), Fasiglifam (10 mg/kg.
10 2[E) o6 EMKERLGIE, ZIERMEEZ 224%K T 2EAZ2R L, o= he—
NDEMEECH P ~T 7 1 v 1l (GHb) % 1.7%HA E 2K F &8/~ (Figure 3), ZDF 7 v k
Tk, KiERES 4 BHE TS A AT LR ER L, m@A R VIEE R T 503, 6
I H LA, MBHE Bk > TREHICA VAU U L-ULME TR L, B B AIIEREIR T 2ViERR S h
7= (Figure 4A), Fasiglifam &z G-#E 23T, g1 2 U > L~ULiT vehicle 257 » M LT
2.2 {5 mfi, BE B MR OBEREFEIE Cd H HOMA-B E S 5 fFmifiiA 7~ L7- (Figure 4A-C), —77. ¥
o HIE S WS NS M LS AT THD IV I DIffEL -~k LT, fasiglifam 8
Pehad, WRke/r 8% 5 2 72 o 7= (Figure 4D), EH G 6 BRI T, X Z v MIHL T,
ZDF 7 v M, mERY 7V EY R (TG) BLW =z L AT u—/L (TC) LV RHEIZEEE
R, WIBMIER 245 2 & R S 7= (Table 1), Fasiglifam o 6 ¥ R 58 #% G- X Mg E L
MCH L CTEBEE X o7 (Table 1), S DFENS ., BIFMERE FIcBWTH,
fasiglifam (2 & 5 GPR40 ORMITEME(LIZ, 1E p Milutme 2 B b5 L b LAME= > b r—
N & b IRWBERESGET D 2 L AVRIR S LT,
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Figure 3. Effects of 6 week treatment with fasiglifam (Fasi), metformin (MET) and Fasi in
combination with MET on glycaemic parameters in ZDF rats. A shows fasting plasma glucose levels in
ZDF rats during 6 weeks of treatment with vehicle, 10 mg/kg, b.i.d. of Fasi, 50 mg/kg, g.d. of MET, or
their combination, and in ZL rats during 6 weeks of treatment with vehicle. Data in B and C represent
fasting plasma glucose and GHb levels after 6 weeks of treatment, respectively. *p<0.05, **p<0.01
compared with vehicle-treated ZDF rats by Dunnett’s test or Steel test. *'p<0.01 compared with
vehicle-treated ZDF rats by Student’s t-test or Aspin—Welch test. The results of two-way ANOVA are
indicated in insets. Data are mean £ S.D. (n = 6 for ZDF rats, n = 5 for ZL rats). n.s., not significant.
(HH8t) Ito et al. Br J Pharmacol., 170, 568-80 (2013)., Figure 4.
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Figure 4. Effects of 6 week treatment with fasiglifam (Fasi), metformin (MET) and Fasi in
combination with MET on plasma insulin and glucagon levels in ZDF rats. A shows fasting plasma
insulin in ZDF rats during 6 weeks of treatment with vehicle, 10 mg/kg, b.i.d. of Fasi, 50 mg/kg, g.d. of
MET, or their combination, and in ZL rats during 6 weeks of treatment with vehicle. Data in B, C and D
represent fasting plasma insulin levels, homeostasis model assessment of B-cell function (HOMA-B) index
calculated from fasting plasma glucose and insulin levels and fasting plasma glucagon levels after 6 weeks
of treatment, respectively. *p<0.05, **p<0.01 compared with vehicle-treated ZDF rats by Dunnett’s test or
Steel test. *"p<0.01 compared with vehicle-treated ZDF rats by Student’s t-test or Aspin-Welch test. The
results of two-way ANOVA are indicated in insets. Data are mean + S.D. (n = 6 for ZDF rats, n = 5 for ZL

rats). n.s., not significant.
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(Hi#h) Ito et al. Br J Pharmacol., 170, 568-80 (2013)., Figure 5
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Table 1. Effects of 6-week treatment with Fasi, MET and Fasi in combination with MET on plasma

lipid profile.

TG TC NEFA

Animal Compound
(mmol-LY) (mmol-LY) (MEqg-L™)
ZDF Vehicle 124+29 48+05 0.44 +0.05
ZDF Fasi 12.9+39 45+0.6 0.49 +0.11
ZDF MET 18.3+3.7° 5.1+0.4 0.48 + 0.09
ZDF Fasi + MET 18.0+3.3° 49+04 0.53+0.1
ZL Vehicle 21+05° 2.1+0.1° 0.48 + 0.05

Data show plasma triglyceride (TG), total cholesterol (TC) and non-esterified fatty acids (NEFA) levels in
ZDF rats after 6 weeks of treatment with vehicle, 10 mg/kg, b.i.d. of TAK-875 (TAK), 50 mg/kg, q.d. of
MET, or their combination, and in ZL rats during 6 weeks of treatment with vehicle. ®p<0.05 compared
with vehicle-treated ZDF rats by Dunnett’s test or Steel test. °p<0.01 compared with vehicle-treated ZDF
rats by Student’s t-test or Aspin—Welch test. Data are mean = S.D. (n = 6 for ZDF rats, n = 5 for ZL rats).
Fasi, fasiglifam; MET, metformin.

(HiH8) Ito et al. Br J Pharmacol., 170, 568-80 (2013)., Table 1

3. A ARY ARPUELEREA N7 3 L3 L OBFRR
A N7V P TIZE T D fasiglifam OEA ZBGEST 572012, [ ZDF 7 v MET V%
W COFH R E R 5% 587~ 7=, Fasiglifam (10 mg/kg. 1 H 2 [A]) BEX A b7 /02 > (50 mg/kg.
1 H 1) o 6 @D 51X, vehicle ALEREIZEL LT 37.9%2Z2 I R MBS 2 T 3~ 2 8m &
AU, TOERTABEMLER XY L3V ERTH - 7= (Figure 3A, B), F7=. OFHREZEHBWT
GHb L~V 2 4% DA 72K T AMHERR S v, Z OFEANE ool 0 Btz K W AIE- T %
Z L DR S Aulz (Figure 3C. fasiglifam, p<0.05; A 7 /L X >/ p<0.01; interaction, not significant),
iﬁqﬁ%&5ﬁ®m A VA > LU ERER I 2 8 U CEfiE 2 #ERF L. 6 3 H FFAC vehicle
FED 3.2 fFEfEIzE L, A BMBEC L U TR Ze EF-23fER8 S 7= (Figure 4A. B. fasiglifam,
p<0.05; A k7 #+/L X > p<0.01; interaction, not significant), HOMA-B f& % vehicle F£IZtL LT 9.6
EAREICHEEA R L= (Figure 4C),
m&%/X)VVNNH\m%ﬁﬁgﬁﬁﬁﬁ%ﬁ%@%ﬁﬁé@f\%B%@Kﬁ?éi
B2 B LT D720, BT OA v RAY UEREZIE L, i1 R Lk
FHEA L. fasiglifam 3 XA b7 4L X VOB GREOBEA A U o E &I vehicle BEICIL L TH
BElCEELZ R L, ZORITEFRT » MIULET 5 L L2 LTz (Figure 5A), xHRIGIC, B
TNH I ERIX, TRTOELGRETEITRD bivieh -7z (Figure 5B), el L fEmo
A7 AR 23 A 7o & 2 A ZDF 7 v P ORERIC ISV T JERAL L 22 BH DS 55 35
R 23R U7z Bg 7e 7 RIS N 2 < iR S 7= (Figure 6A, Q), F7=. MH A > A U LA
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B (B HIRE) DIMANCALE S 5 2V h = BRI (o MIRR) 23T K NERIC b (e L (Figure 6B,
R). B AHIEERE D EEHR TN 1T 5 PDX-1 OFBLE O MME [ 23 78 S 7z (Figure 6C. S),
Fasiglifam B 5130 T KB H D WIEA v 2 U > Zuh T8 LT PDX-1 DYttt iZ A
el 8% 5.2 72 o 7= (Figure 6A-C, E-G), —J7. fasiglifam B8 OV b 7 4 v I U 2 PFRE S
L7727 v FOBIRIZIBNT, < OA A VM AWERE L 7 REBEMELMER L, E
WX T v FOET KEICITWERER R LT (Figure 6M, Q), £ 7=, vehicle #£1Z kL L TRV PDX-1
REERTITRENS S BE SN AN S -7 (Figure 6C. O), & 51T, T K ENICHIKHETE
~—7—"Td % PCNA Iz 3 i i & 4v (Figure 6P, KHI), A > AU v LD “EHPEENLZ
NWHDOMIED L BA A VA TH S Z & R Sz (Figure 7). 2406 OFERNG
fasiglifam |13 A b 7 4V v L OPFAEE LI L O | fEIIR =2 b — 2z €, &672%
B IS RECLE 2 R LG D 2 L VR S T,
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Interaction of Fasi + MET; n.s. Interaction of Fasi + MET; n.s.

Figure 5. Effects of 44 day treatment with Fasiglifam (Fasi), metformin (MET) and Fasi in
combination with metformin on pancreatic insulin and glucagon content. Data in A and B represent
pancreatic insulin and glucagon content, respectively, in ZDF rats after 44 days of treatment with vehicle,
10 mg/kg, b.i.d. of Fasi, 50 mg/kg, g.d. of MET, or their combination, and in ZL rats after 44 days of
treatment with vehicle. *p<0.05 compared with vehicle-treated ZDF rats by Dunnett’s test or Steel test.
"p<0.01 compared with vehicle-treated ZDF rats by Student’s t-test or Aspin-Welch test. The results of
two-way ANOVA are indicated in insets. Data are mean + S.D. (n = 6 for ZDF rats, n = 5 for ZL rats). n.s.,
not significant.
(Hi84) Ito et al. Br J Pharmacol., 170, 568-80 (2013)., Figure 6
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Figure 6. Effects of 44 day treatment with Fasiglifam (Fasi), metformin (MET) and Fasi in
combination with MET on insulin staining, glucagon staining, PDX-1 expression and PCNA-positive
cell numbers in pancreatic islets from ZDF rats. ZDF rats were administered vehicle (A-D), 10 mg/kg,
b.i.d. of Fasi (E-H), 50 mg/kg, g.d. of MET (I-L), or their combination (M—P) for 44 days, and ZL rats
were administered vehicle (Q-T). The pancreata were isolated and immunostained with anti-insulin (A, E, I,
M, Q), anti-glucagon (B, F, J, N, R), anti-PDX-1 (C, G, K, O, S) and anti-PCNA (D, H, L, P, T) antibodies.
Representative images for each group are shown. Arrows indicate PCNA-positive cells. Scale bar = 250
pm.

(Hi#t) Ito et al. Br J Pharmacol., 170, 568-80 (2013)., Figure 7
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Figure 7. Effects of 44-day treatment with fasiglifam, metformin and Fasi in combination with MET
on insulin- and PCNA-double positive cell numbers in pancreatic islets from ZDF rats. ZDF rats were
administered the combination 10 mg/kg, b.i.d. of Fasi and 50 mg/kg, g.d. of MET for 44 days. The
pancreata were isolated and immunostained with anti-insulin (red color) and anti-PCNA (brown color)
antibodies. Arrows indicate the representative image of the co-localization of PCNA-positive nuclei with
insulin staining. Scale bar =250 pum.

(Hi#i) Ito et al. Br J Pharmacol., 170, 568-80 (2013)., Supplemental Figure
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WEBERRRABE X B AR KT L C EMRERZ RS2 ENmbN TV 5, I ORZ T/
VAU W EARET D05 FRG 72 S B OO R I B IR OREREIR T (IBNGFEME) 21T (47),
BEPRIFIRCRIIEIME G T2 Z EMEESND Z E0vh, b L GPRAO 1EENEE N IR s R E A
EEETLOTHNIEEMOTH S, ZHETICH, BiafFiZE~ 7 2% HVT GPR40 &R
PEDBRIZOWTHFI S, ZOREVBEOEGEEET DHHDTH o727 (20,49-51), —HBE
HZ2Ret52MEbH Y (48). —EDRICE > TWVRY, AHFFRICIHV T, INS-1 832/13 #llj
WA VA U DWT IV F Ul T2IRIRELIZE A A VAV B IO, A
GROBET, 7R M= Z2DEETH D H A= 317 HEO LA NGRS, —F7. RSt
T AR Ui E AR T D DI+ 53 R IRE O fasiglifam 2 &8 L CTH . 245 OFEIEICHIEZR
RN SN2 Do T,

HIE 2 BUPEIRIFE T L Ch D ZDF 7 v b, MBHK FI2/efT L CafRmgEZ £ L, £ ok
TERRIZIE B AR RT3~ 2 IR FME OB G2V RIB S TR Y . IRMEIED U 2 7 235 lid 2 DIZiE
L7zinvivo E7 Vv Th D EFZZ BND, EFE ARFHIBWTHIEFRRT » MIH LT ZDF 7
v MIFEAEMAEZ 2 L TWD Z &R SN, KET /L~ fasiglifam @ 6 1 & 5-1%, i
o b —LORMBE CTH L GHb EZ A EIZIR N5 & & biT, ZZERA v A U 38 KO
A A CEEOEMEMZTR L, T LA B MIAMREL REFT 2R AR Lic, KIEERGHZO
PEHRROIRITIZ W T S, 7 REERBICHHE BT ooz, Zh invitro B8 X VN in
vivo D —HDOFERIZ, fasiglifam 2SR EEE 2 B T 2 FTREMES RO TIRWZ & 22T 5, JFim

44



THLIRRT=L I, AREY T RBFEETHEZEZ0NLANY ATV v 7 FEEEAL TR
DEMLIZAES T D & D fasigifam OFFEDY (15). T DIRWIRIAFME Y 2 7 12% 5 LT\ 5 AlhEE
MBZHND, —J7, RFBITMENTR#MENDZ LT, T3 COAARE T I R ERIoAH
TEVEMEICE SIS Z &G (47,58), 2L MEMEMEOERICEAG LTV D Dnh Lz,

E7T A REORX N7 0F, MR T DREFEA RIS, KRR T 2R TT
e 2 VT E IR D BRI ANH e & & F SERERIC L MK TIERA 2854 v &
U ARPIHEER S LT O D (52), TOREMOE I NG, FEIRFBIBFESOF T, Bk
THBPEKE L THEE S LTV D (53), B OIS Z DT 2HEIRIFIREOBURZ B 2 5 & |
A N7 AN BARIFANRZRT Z EDBRBEARR R TH S, RFFETIX ZDF 7 > MW
T, fasiglifam & A F 7 4L OO 6 BEFKER G- X, #HINRIIC GHb fEZIK T L, i1 o
AN oYLk BR XA B MISRE DFRIE CH D HOMA-B B L UWEA A U U EREHEIC
WIS, 204 A UERIZEFSET v LI ETHIE L, PEHLE ZDF 5 v ~o
el DS Yt 21T - 7= & Z A, vehicle AL & 5 T A BMALEREIC L LC, T KGO E
1Ak, PDX-1 #BLTHER X OV PCNA MR o EAEM 258 S 7z, PCNA B 0% < 23
A A VBRI CH o7 2 LD B B RO BT LN T I EEEO EF(ER L O A
U U ERDEEIZFG LTS D EHEIND, ZNHDORERIZ. A M7+ I EOPFHT,
fasiglifam 73 B AIAMERED & B 72 DB Z R T AIREMEZ R L TV 5,

Eikoi@ v | fasiglifam EMH 50EA b7 402 v L OPFRKER ST, P MRzie L A
T DIERZ /R LA, T OERBETIE 22135 > TRV, FEEEAY 7 @ U3 B HIir
FEIR T (BEdtE) 207002 e mbNTRY (59). ARFHIB W THLMF = > b e —/L AR
25 B AR RELGE I — S5 L CW A HEEMENRZ 2 bivd, —77, Janssen HIXENKIZHIT 5 71
a—2DFRINZIHEYIC L VAE L, ZDF 7 v hOIMBEEZ BT L ChH, M1 20 >
LAV OEHEITERD D0, TREMEDHBFBICETITEL RN L 2HE L TEY (60).
fasiglifam 38 X VA b 7 L X >0 B IS KT~ 2 ERE 72 REER O FTREME b R S D, FFE
DI OIRFIET D £ 9 IEFH S 7z Gag 8 GPCR % i B A IC TRHIFEL L7z~ 7 2 &
T LLRIORET, BHIIICE T D Goq 3 7/ OFeI 2 IE M IZ, ERKL2 3 X OV IRS-1 i&MEAL
ZEAE L, BMIAMSRETUHE A E < 2 L NS &7 (61), GPR40 23k B R8T % Gog 3t
# GPCR ThH 2D Z b, ARBRIZEWTHFEEROMIFIN A ~ 2 hNER ST TREMEDNR B 2 6
b, EEEL BMIFEED MING HifRIZ W\ T, AEIEEDS ERKL2 O U Vgt iiEd 2 2 & vl
INTWD (10), BIOFTRENEE LT, GPRAO IIME N/ WABMIZ & FBL D s S 4v, RENGRE I
? GLP-1 53ibZa I LTINS Z ENV U ADKRF CHE SN (62, A M7+ b FoimiE
GLP-1 B TUHET 5 Z & DEFRRBRICB W THERE S LTV D (63), GLP-1 23 B ARkt LT
REENZ A T2 Z LA BINTEY (64), ARBro g Mlafri#E/EMIZHIT 5 GLP-1 DL
DIFFHIAHOBEELTETH D,

—H D 2 BUBERF A B W THIE S L T LUV DTN TR S, FBEEA O T A
ML CEIMPEOHEICHE L TND EEZ LN TS (65), Fix DMFHIBWTYH, EFATRT
v MZH LT ZDF 7 v MIMEZ VA 20 LAV RNEBICEEZ R LT, LT~ 7 ZDRRFHT
FBUNT, GPR40 X B ABAICIN 2 o MIREIZ HHEEL L T\ D Z & 3R S 4v, IEIIERRIIC X5 7 v
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7 AU WMEEIZRE G595 Z E A S (25), L L s, ARRBRICEWT, ZDF 7 v b
~O fasiglifam SAEH G IXMHE T VT T Lov JEEZ VT 3G R JOWE Y V91 = R
AR B L 5.2 72 o Tc, 2D ORERITE MET K% FAWIZLIRITO in vitro DRRFHE
Re—%T 2% (26), F£7=. fasiglifam @ 2 BUFERIGEF 1B T D EARBRICB N TS, B 7L
T 3 WTUHE I TBIEE S R0 72 (66), 1 ETHm LBy, TNOLDEWVIY T RAB X
W7 v k- & MO GPRA0 DI/ — L DEFEVICERT 5 b0 L HEE I D (9,10,24), U4,
TN Ay CRPURE W RIAJETORMETIX, 7V v F ol I b I g7 F K
KB TE RN ERHEINTEY (67), Z/Vh T ~D8% L HIEIZT 572 DIZ ELISA 1%
WZR DTN A DEMRFMALETHS ),

PLEZEFE BIX, invitro 35 X WVin vivo OFEMIZ2 IR0 5. GPRA0 {EEhIE fasiglifam A3 A5 71
ZFHEFET D ATREMEI D TIRW 2 & 2R L, AWM. BT 2o mune7 1
% FAV T GPRA0 TEENZEAS B IIIEFERE A (X T3 2 & 0 0 L AHERED B\ BT 5 ATREMEZ in vivo
WCBWORLED TORETH D, E2FKFIZ, fasiglifam &1 > 2 U SRPIESGEIETH 5 A
K742 v L OB B HIIEEREZ (R LS oAz = > b e — L2 3k LIS 5 A H
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GPRA40/FFARL 13 B AHIZIC B 3BT 5 Gaq 35% GPCR TH Y, O 7 T =2 ML, BEFIE
CITRRBEMA D = AL GTHEI A A UAWMEER & LTS, FE5 513,
ERA) GPR40 1EENEK fasiglifam Z FLH L. in vitro 33 X O in vivo OFEMIZRSRBL2A0REI D |
fasiglifam 73 7' /L 20— R REEARIFHINCA > AV U 3B RET 2 LW ) 2 =— 7 el v 2 &
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FFT fasiglifam FELA > AV WD TV 3 — APERFERLFIEDFIIEN A 1 = X BN T
LR AT 72, 7 v ME B MIIEERICB W T, fasiglifam HIEL IP pEAEIX 7V o — R PR JE I IEK AT
HTHLHDIZR LT, EOHOMIBA I N> T KNRE FHIZ 7V a—ARERGFRIICEZ S Z &
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AERIZ I T, 3-30 mg/kg O fasiglifam (X, A BRI R MBI FIEHZ R L, £ O KIEMEIT 7
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HELAERZBHE LD O 2 &R MR A 2D 3 iMEtErs KOS FIEMR 2R Lz,
—J., E%T v MCERARETHAES L TH, fasiglifam 237U A U RIC X 0 5% S oI 0kE
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i B AAEkR~ fasiglifam > 3 H [E & X, MBI & 1 IRAYIC, A R U AWK oMl e S8
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