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VFruaF R UUF, &%) OB MEFMERITILLTO LB THD,

—fi%4 : INN linaclotide
JAN  (HA&4) VF27wusF R, (34) Linaclotide

{b544 @ L-Cysteinyl-L-cysteinyl-L-o-glutamyl-L-tyrosyl-L-cysteinyl-L-cysteinyl-L-asparaginyl-
L-prolyl-L-alanyl-L-cysteinyl-L-threonylglycyl-L-cysteinyl-L-tyrosine cyclic
(16),(2—10),(5—13)-tris(disulfide)
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WBEGEE R 2, RSB T B d 1 2 HEE B I N IR MER AN RO UGEIZ w5 L
TS EEZEZBND,

26.1.3 ¥hee - DR
PRI MR AE e

2614 RE-HRE

W, ACIEY 7 aF RELTO0S5mg &2 1 A 1HE, BS54 5,
728, JERIZED 025 mg I2EET 5,
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EEHEBRDBE

26.2
EEABROMEX

AKIETHH LIS A OHEOER B4 £ 2.6.2-1 ITRT,

x 2.6.2-1 BEsRUVAZENEE—E
s 7= M ONH & EFe
Caco-2 Human colon carcinoma cell line Caco-2 : & b #5523 A#HIERE Caco-2
(b Ml E R Caco-2)

CFTR Cystic fibrosis transmembrane conductance regulator : FEfa R 5 &
JE A R

cGMP Cyclic guanosine monophosphate : ¥ 7 U v 27 GMP

CRD Colorectal distension : K5 {H i

EDTA Ethylenediaminetetraacetic acid : =F L > 27 I - IUFEfE

EMG Electromyography : 7 & X]

GC-C Guanylate cyclase C : 77 =/)VliE> 7 7 —8 C

GC-C KO GC-C receptor knockout : GC-C Z &K/ v 7 77 k

G/C ratio Gut weight to carcass weight ratio : 5% F & & RE O It

GLP Good Laboratory Practice : [ 3£ 5 D22 42 B9~ % FEREG IR U5k 0D FE it
DU

HB-PS HEPES-buffered physiological saline : HEPES #% i 4 £ £ 4 /K

HEK?293 #ilfi Human embryonic kidney 293 #lifiil : & N iV B0 fh SRR/ bR e

hERG Human ether-a-go-go related gene : & | ether-a-go-go BHEE {5 1

IBS-C Irritable bowel syndrome with constipation : {5 f4 5 B I e (i

Ki Inhibition constant : B E %L

MM-419447 Active metabolite of linaclotide (Des-Tyr'*) : U F 2 1 F ROiEMHAH

PBS Phosphate buffered saline : U > FRRETE £ B &I K

PKG II Protein kinase GII : EHE X —E Gl

PRS Partial restraint stress : #Z3#RA b L A

pSTa Porcine-derived heat-stable enterotoxin : 7 % I RMEWME= T o k%
v

SEC Size-exclusion chromatography : A AR/ v~ ~h 77 7 1 —

STa Human-derived full-length (19-amino acid) E. coli heat-stable bacterial
enterotoxina : B FHDRKRIGEMNEET T 1 FF v

STc Synthetic peptide comprised of the core sequence (amino acids 6-19) of
STa : STa D AT HEIELE AT HEM~TTF K

T84 Human colon carcinoma cell line T84 : & hEAE2S AMARRE T84 (& b
i s b B AL T84)

TK Toxicokinetics : F¥F < aF 7T 4 7 A

TNBS Trinitrobenzenesulfonic acid : U = kX B Z)L7KR Vg

WAS Water avoidance stress : ZK[Al#EA K L A&

W/L ratio Weight of intestinal fluid to length of intestine : HLA7 & & 72 V) D IfK & &

WT Wild type : BpA= 7
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26.21 F&O

UFzuFk (LLF, A8 1%, FT7=LERY 7 7—F C (GC-C) ZRNEIFETHY, #Fk
RLREE R (IBS-C) 1Zx L CHM AT T LB 2 b 5RO E G ~T7F MLAwT
b5, SEIOHFEIZHIZD, REOHIFEWFHELZ B DN T 5 BT, BUTF OF MRS % Fhi
L7,

& BT R E LT, RIED GC-C ZHMRITKT DG, SR REMLIER L O
BIRMEZFM L, M2 TT7 v b, ~VAKRNGC-CZHAK /) v 7T~ (GC-CKO) ~ 7 AILH
T D IE S UMEEVER, AR RS RE IR AR QNS KRR R k3 2 EIE A 2 54 L 7=, Bk
FSEEEBR L LT, b TR SN AR FEAFHY L ORI L < IFRAFICE Eh bR
WD GC-C ZRWIEMHALERIC DWW T HRF Lz, BIZ, REMEERERE LT, a7y T
U —ER (OMAE R OMRICKIETRE) 2L, a7 3y 7 ) —R B, EELOR

MBI 2 FERRIREER O 32k 0 FLHE (GLP) A7k & L C, a3 4 N7 1 > (ICH
STA) (THEML L CTHEME L7z, LATIS, AREDOR A2 BT 238, RIRASEBRGUER Kk O % 23
HRBROBREE £ L DT,

ARERHPCEREN TV DAREORE - A, AHEOSTF NEFRERKOWE CHIESNT
W5, LnL, —EORBRICEB WD TEBEICER S SICAREORE - R, RRELD 3%RE D7
WV, 2RI, AEOTEERBRICHN LN Y S T FERELOMER, BESTTF KEE
WIRETHEHEN TV TH D, 721210, 262261 ORBRTERSIN TN ARIRDHE
%, XIF REAEROWE THIESIL TR,

LR, JFEG Y aF FEROFREFEDOFHMICOVTIE, 32844 ICBHELTWD

N EEZMFTLHEER
GC-C ZEAKICHT HRABMER VR

GC-CZ MR & HEL L T D A IO IR i 2 ONGC-C 2 BARRF BB 72 U YE U 7 2 R & F
T, KEXRONEDOEERHEY TH D MM-419447 (Des-Tyr'!) D GC-C Z KB FINEEET LT,
b NER LRI (T84 Alfa), T v MRS L VT » h/NGRIF-IEIC I VT, ARIEIT
GC-C BRI L THMMEZ R L, £oOMEES (Ki) HiZZinZ£i 1.69, 4.3 KT 2.63 nmol/L
Tholz, [FERIZ, MM-419447 |3 T84 ALK OV » h/IMBRIFFRIEIZ BV TRy GC-C AR
ez L, 0O KifEIXZNE 2.82 KTV 4.95 nmol/L ThH o7z, Fiz, ARIEK O MM-419447
D T84 MIIBIZ I T D GC-C ZARMEFMEIL, pH ORELZ T /ah-7-, FIZ, GC-C KO ~ 7 A
D /INEREIE LRIk % P 7 nF FOfEAE L, BAER< T 20 10%L FTh o7z,
ZDZEND, GC-CEZBEERNPARIED T HIEN 31T ThHDHZ EBRENT,

ARIL, BFtLiz 50 BEOKMEZHWR, A 4Ty XNV KORRNT U AR—F—IZH LT,
10 pmol/L DR TH & Bl 2 RS e o Tz,
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cGMP REHEMYEA (in vitro)

T84 iz VT, ARIEK O MM-419447 OHEfANY A 27 U 27 GMP (cGMP) JREEHINTER %
et Ui, A OYMM-419447 1, 1240 100 2 O 10 nmol/L LA LD T, M cGMP 2
ErRAEICHEMESE, £72, &A% (0.01~1 umol/L) 1Tt MM LAZMIN (Caco-2 M) (230
T, MR PN ONC TE SR & OVRNEEARFAEANE D cGMP & 2 H I & 7=,

B 5 R HEAE B

WFE~ U ACARREHBREORE L, 1 %ISR LZBEORER S REO L EBE WD
R & LT, ARIEOIGE DIMEEIER 2 /et Lic, ARIIL 2.5 pgkg L EO R ERET, W58
&L U TR E W A A EICRE L 7=,

F v b/ GERE, Tz, mAT) BROKBBICA—FZ2{ER L, L— 7 ic ke U ik & &
O eGMP EZ#MIET 5 Z LI L0, REDIGE /5 WHEHEVEH & O cGMP R EEHIMTER 2 5t L7z,
FTRTOWMAITBNT, K OL—TNIC 5 pg ZEERE) IHEQWERINSE, EOBX
TRIERE G & e U CE L B O NI NE KIBIC B W THBE Th o iz, MRS, RIEITGE
N—TWNIZEFRE LTI O cGMP R 288N S8, Z OB (LIXEEEGRE L i LT To
BALICBWCTAHEBE CH -T2, £z, BAM~ 7 RZBWT, A L—7NIZ 5 ng ZEBERS)
VR E 3 WMEEVEF & O cGMP R FEHIIER 27~k L7223, GC-C KO ~ 7 AIZHB W T, WiLic
ML COHEERMEAZ RERholz, ZOZENnD, AEOMGE /S WRENER & O cGMP 1
IERE, GC-CEZERENTLHDOTHD Z ENREBINT,

INGMXRERERER

~ 7 ARONT v MBI HARIEO/NEEEREIEEER 2, RO 5 LIIEERRO/NMENBE)
PR A FRAT SRR L 72,

MEVE T2 OEPE~ &7 A2 31T B AZEK (6~100 pg/kg po) DHLEEE 52 L AEHERFTLI- & 2 5,
ZIEI 25 nglkg LA O HEREMK ON 100 ng/kg O FHERE T, IREERGRE & el U CHE 72/ MGHhE
REMRMEVER 2R LT, AR EE FIVTC, MEE~ ¥ 21281 5 AR3E (60 & 1Y 250 pg/kg po) @ 1
H 1[E 5 HERERGIZ K D/NGEERRIEEER 2 et L & 25, HEH G & R E Ok
TERDFE O b,

EME S OVEPE 7 ~ M2V T, AT 10 ug/kg po L ED FHEREICEHS W T, BB ERE L LHE L
THE /NGRS EEER 2R Lz,

AFE (100 pg/kg po) 1HHEM: K OHEME W TR OB AR < &7 22T S A R e/ MEh LR R HEE
RZRLIER, GC-CKO vV ATIIARRIERE RS eholz, DI LG, RIED/NEGHE
REEEEMERE, GC-CEZABRENT LD THDH Z LDRIBENLT,
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R FLAERXBREEABICHT SHEER

B 5 COIERIC B EmE EE ST v hEHY, REBNICHA L2 r— 2 Off R
2R B D FERNEE OZ L & MRS OEIE L LT, IERREORMERAE L <IZX LRI
Ko THI & Z 45 KRR 2 ARIEO/EH 2 Mt L7z,

EH 7 v bORKISICR LT, AF (10, 30 %O 100 pg/kg po) 1IHERERZR S 72>
7=

7w MBI HKEREA R LA (WAS) #H%8 KGR EIRECE 7 /BT, ARIEO KGR ik
B EVER 2 Wit LTz, ARFKIE 3 pg/kg po C, WAS B1F#4 24 BEEICFR D B 5 IEIE S D58 &
PHIL, FEAR B L RARRE L [FRRE O L-UICE CHERRISEAR N S 872, —7, ARFED 10 pgkg
po & H-HETIE, WAS FH3 KR Rl BU k4 2 A B R RBD bivieinotz, 0¥, Ak
AT U CTERM L723EA b b 2 AR O IR BOSREARIZ 38\ T, ARZFE 3 pg/kg po 134 E 2 1EH
BRI TIpno 723, 30 pg/kg po TIEA BICIERES 2N S w 7z,

F v NERTHIIR A R LA (PRS) ARTET MIEBWTIE, 15 mmHg ARTIFIZEED &5 I8
A, AR 3 ug/kg po THEICHIHI Lz, 7088, A 03 LO30 pgkg BHRETIE, AE2M
FITERIZREBD BT,

K5 #FRKBE MBI AT dEER

HONCOIEMHICHHEXEMEZ S ST v AR~ 2% AW, KBRNIZFHA L7 L—
> DRERFIZERD L2 A ERNEBY O 22 IR RS OFIE & LT, IERRORBIFRER L < IX
RIGRIZ K - THIEE Z S DR REImEI k7 2 RIEOMER & #at L7,

M= hr_XUBURVKRCEE (TNBS) BB KIGRET VT v MCBT DI (KGR
WED) (2xd 5, AFE (0.01, 0.03, 0.3, 3 &30 pgkgpo) OIEAZMGI LT-, T OREE, A
130.01, 0.03 %03 ug/kg THEZRMGWER 2R L7223, 3 ROV30 ugkg CIIAERIEAZ RS
ﬁﬂokoﬁﬁ AIITWTNOHEICEN TS, KGHEROBGE 27747 ATk LT

BB A RIS IR0 T,

AR K TN GC-C KO v 7 A% iV T, TNBS FEALE RO KRR L < 13 TNBS KGR FHFHE K
FE T B 69 D AR D VR A M3t L7, TNBS FEALE B AT~ 7 212\ T, AR 0.3 pg/kg
po #5RE TR ULV INE < 2R ZMEAIDGERD HITZA, WTNOKAGHEARRIZI T b It
HERCHRIT 2B EIR O Lo 72, TNBS JEALE GC-C KO ~ 7 A ZBWTIE, AL
0.3 pg/kg po T 0.12 mL KGR O IR OG A2 A EICifl Lic, —F, BAR KR GC-C KO+
T ADNT AU TS, TNBS KEBRIZH: 2 KR RIBE RO S, AF (0.01 pgkgpo) 1
B~ & 22T 2 KIBREREIC L COAFERUEDREZ R LI, 2O b, KR3E
O KGR FARBEEMHIEA X GC-C ZBR AN L CHRELT 5 2 L AVRB S 7z,
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EERICHT SR

~ T AKOT v hOMFEMERZFREEIC, AFK (50~200 mg/kg po) O FHIGFRIERAZ B Lz, A
FITHEEGIZ LY, M~ ZA RO T » MBI 28 E, BRRER L < I3KEREORA
% 50 mgkg UL EOHABETHINS S, £, BiE~ T 2R OBEET » MW T, ARIET
200 mg/kg THRAE, MEFRAERE L < I3UKERMEDRABE 2N & W7o, A3 5 HRKEE 51T,
M R OV~ &7 2 O#RAE,  SEFRAEET U < I3/KEREOFABEE 2 100 mgkg (1 H 2 [B) KO
200 mg/kg (1 H 1[8]) OFREIZBWTHEIMI TR, KREICH L TREL RIF S kot

B R FEE A ER
KEOEEER

AIEOTERH TH D MM-419447 (13 HDOT 2 VBN LD T F R) 1, B b, v~V 2K
V7 v ks OIGHEZ AT in vitro MBRICIB W TR SN TR Y, KIERIHERENTHNLRF T
FH—E AL VNKGIREND Z LICEVERSND, MM-419447 1%, invitro R (GC-C %
FARBURME & OSIEN cGMP JREEEEIN) 128\ T, RIS [FRRE OIEMEE R LT,

Invivo RER L LT, MM-419447 OHE~ D AT v NNBIZET 2 58 e EER, IO
(27 v MR /NGRS REIEEER (IR AR 2 HEt L7z, MM-419447 (2.5~10 pg/kg po)
IXhFE~ o 2B DB S AR EICRE L, TOMERIIARKIC X 2EEER & RFE TH-
2o WIZ, T FO/WNG GIEAL, BAL, AL ISV —FE2ER L, —F Ik LI Bk E A
ESTDHZLIZED, MM-419447 OGESWMEEIERZBET LI s 25, MM-419447 K OVRIE
(ENZEFNN—TNIC S pg H EHEEE) 13T X TOHMIZEWTHBILBE W E LA S,
7w MZHRWT, MM-419447 1% 12.5 pg/kg po LA LD & THEZ/MEEreEEERHZ R~ L,
ZOVERIZFRIABEOARIRIC L 21EH L RRETH -7,

—F, R¥EET v MBRERIESHEDL Z LKV AERSINGETLHY F 7 uTF KL 4 SO
PATF N1, WIivh T84 MilRICds 1T 2N cGMP R E I3 L TER 2R S e o Tz,

REPELCEHAPICEFTNSTHMOEEER
JRIEHE L IFRAPICEEND B AME LT, AED ;

O OIIEM %, T84 M 5 MIEN cGMP
REDWEMZIEIRE L L THRF L7z, ZORER, ARED 1L, B S5 72 cGMP B EEHAINER &
IRE TR no Tz, 3 1 GC-C ZFMRIEMEILER 27~ L7223, 10 pmol/L 123
(T DMK ¢cGMP JiR EE I Z I EIATED 69.8% K 1 26.0% T -7, 4 IARIE L FIFEE D
GC-C ZFIRIEMEILER 2R LT, # GC-C A MIEMACIER Z27x L7228, 10 pmol/L
TR BV HEAEN cGMP JREE OB, ARIEIZ K 2N T/hEn o7,

T AT T AR 8
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J v MER/NERZRETICNT 5468

7 v MBI A/ NBREERIK TET L2 HWT, BO#EE UIiEER RO /NGB A
EIEREIC, ARIEO/NMGEERRSCGEIER A MG Ui, BHIE K OWGE ORI e filklc K v 5l & 2
SN D /GEIEREIK T2 LC, AKX 10 ug/kg po THERUGEDR AR LT,

v FFEX A FER/NBREREETICHT 54%R
7 v MZBIT 5E/LE RFR/NGEEEIE TET V2 HWT, ARG LIIEHRERD/IMEN
%%ﬁﬁﬁ%ﬁ%?ﬁﬁ Z, AEEO/NGEEERRSEEN 2 MET Lz, Bk (25 mgkgip) 25T D
XV BIERZ SN D /NBEEEEIS TS LT, ARZEIT 25 pg/kg po LA LD HERETHE K
.:.fj]ﬁ'%%m L7z,

J v MelEREEAEIcHT HER

IE% J OV PRS BB AENGRERMETCHEE T LT » M & HWT, ARIBOREPEOE @M 5 /EM
ERET L, A (03, 1, 3 KOV10 pgkg po) 1EIER b L A AT OFEIREEE L K O PRS
BRI L0 BEK LR R BERE O W T ucx L CHO AR R AL KT S 2o Tz,

TR

a7 Ny 7Y =B e LT, DR ORI T DEM 2B L7z, Invitro A B
HIRRBRICEB\N T, AFE (10, 100 pmol/L) 1 HEK293 MifEiCI51) % hERG F v R &5 1
v NETICH SR EM &R S22 o T2, Bl XITARIE (0.2~5 mgkg) % HiEIFHIRINERH 5
U 72 BRO D 5 5 B ORI RIS TR A et L2 2%, UE, Dk, DRI OISR/ T
A= ZH G- DRBITIR D b oz,

ENFHEMBEFRAER
PRSI AR RBRIT 520E L 722> 72,

2622 MMAZEEMITHHER
2.6.2.2.1 GC-C 2&AAKFHMM

2.6.2.21.1 T84 #Ra
AR 4.2.1.1-1
GC-C ZAWZIEFINCHBL L T\ D b MG EECHIE (T84 Mifl) &Y GC-C Sz A RFRF ) 72
WY o B (BT Z HREWET T a k2 [pSTal) ZAWT, AR OZE D TR
BT D MM-419447 (Des-Tyr'*) O GC-C ZAMHFINE 2 M L7,
A K O MM-419447 (45 0.01 ~1000 nmol/L) I3 '*1-pSTa ® GC-C S AR5 B A 2 FHE L,
Ki fEIEXZ 4241 1.69 KT 2.82 nmol/L Toh - 7=,

T AT T AR 9
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2.6.2.2.1.2 T84 il (pH DEE)
INATERE 4.2.1.1-2

KRIEORER 71 (GC-C ZHKR) BB 215 OFWEN pH ITHMEME TEE 752 L0 b,
F72% pH M TICB T 5 AEK, MM-419447, b PHRKIGEMEMET T2 h > (STa),
STa DaATHEEEZ AT HEMNTF K (STe), Z77=V KkRonrr7=Y 0 GC-C ZHEIZ
%4 B A2 T84 Ml f O P LpSTa 2 AW THaT L 7=,

Fek, HPER YT L U PRSI TSR T HAFE (0.003~3000 nmol/L) ¢ GC-C ZFKIZKIT 5
Ki flilL, =<4 1.7, 3.1 KO LS nmol/L TH Y, RREOHMMEEZ R LIz (¥ 2.6.2-2), [FEk
2, MM-419447, STa TN STe @ GC-C ZHFEHAMED, #7220 pH £ T CRIRE CThH o7 (R
2622), =, ZT7=V ka7 =1 O GC-C ZFRHMMAEL pH I L W BEZ T,
77 =020 GC-C ZFEBFMETBIESMET L0 LT A0 U EEETIZB W TE NS
7o (R262-2), £72, v 7 =0 O GC-C ZHEMWBFMEIL, FHELOT VI Y HEHET LD
HEEPERIE T ICRB W TREIN -T2 (3R 2.6.2-2),

%26.2-2 B, PHRUTILAYMEETIZEITSE ~ GC-C Z2HAKICHT S+ 0
F K, MM-419447, STa, STc, Y 7=V Y RUH BT 7= > OHRFMHE
Kif& (nmol/L)
pHt VFrowmeF R MM-419447 STa STc va=SV4 v ry=1y
5 1.7 0.95 4.9 0.89 36 1.4
7 3.1 1.8 54 1.5 2.8 11
8 1.5 1.6 2.8 1.7 2.8 73

FHO Ki flix 2 HlOFEHEE R,
Ki: FHEFEH, STa: b MHRKRBEMEWET T o hF2 2, STe: STa D a THEEZH T 585~ 7F K
(A& R 4.2.1.1-2 : MDP-103-067-PHR-01)

2.6.221.3 S v MNGEIR

WATERE 4.2.1.1-3
T v~ O/NBREESD K O P 1-pSTa & F -2 A AR A R BRI 3 T, A% (0.01~1000 nmol/L)
13 P1pSTa OFEA A HEL, O KifilE 4.3 nmol/L TH - 7=,

2.6.221.4 v MMNBRIFZE
INFTEE 4.2.1.1-4

T AT T AR 10




e a=S 26.2
EEABROMEX

T bNBORIF-BHE L 0 T8 U 7 AR 5 K O P LpSTa & W 22 B A RBRICB W T,
KIS N MM-419447 (4 0.01~1000 nmol/L) 1% '*I-pSTa DA ZPHEL, KifHlZZFhFh 2.63
KX 4.95 nmol/L T o7,

26.2215 HAERRU GC-CRENKR/ v I T b RIMNGHIER URIFZIE
A& 42.1.1-5

B AT~ 7 2 K ONGC-C KO ~ 7 A D/ MBI L OV 21U 27 0 F R & V- S/ RRE AR
Bra gl L7,

LY 7 v R, AR L O GC-C KO ~ U A O /NMERBHIICRE S Lz, LA L, GC-CKO
< 7 A2 DMK P 7 0 F RofEARIE, BAR< T 20 10%L T Th o7,
AF (15 umol/L) 1%, WP ho "PLY 27 vF ROMAICH L THIEEM 2R L,

WIZ, B~ 7 Z KN GC-C KO = 7 A D /MR T35 L 0 F58L U 7= A0S & J Y ' 1-pSTa
Z N T 2 AR Gl & 920t L 7=,

A (0.3~1000 nmol/L) 1%, BFAM <7 2D/ NERIFRIE X 0 FHHR U 7= MR o695
PLpSTa OFEAZLE L, O KifEl 16.2 nmol/L Tdh -7, GC-CKO ~ 7 A L v I L 7= fll+
IO HFAEAE 2kt % P 1-pSTa OFEA &1L, B~ 7 2T L TR T LT 223, A% (0.3
~1000 nmol/L) |37%f% L7z PI-pSTa OFE & ZHE L, £ d KifElX 11.9 nmol/L THh - 7=,

2.6.2.2.2 GC-C ZEMEIRKE
WAEEN 42.1.1-6
S50 F OB FEZRIR, A 2 F v RN KO kT o AR—H =26 DAREOB T2 it L=,
SlAlgET LTZZ /IR, A3 F v RV KRN T v AR—FZ—~DER Y o ROFESITxTT
B AR 10 umol/L DFLESRIX, WIhd 50%RME TH 72 (FESR : 26%~13%),

2.6.2.2.3 Invitro IZH 1+ 5 cGMP jEEEM/ER

2.6.2.2.3.1 T84 #ffa

WATER 4.2.1.1-7, 4.2.1.1-8

T84 Hifi & FIV T, ARSI O MM-419447 OHIIEPA cGMP 58 INVEF 2 fiit L=,

AFE (0.03~1000 nmol/L) | T84 AHAIZ 51T S AN cGMP Y FE A H#91 & H, 100 nmol/L LA F
DOIRETHEREMAZE O b (X2.6.2-1), FERIZ, MM-419447 (0.03~1000 nmol/L) % T84
ARRIZ BT 2 AMAEN cGMP J2EE 2 B0 X, 10 nmol/L LA DR CH E M=o bz (K
2.6.2-2),

T AT T AR 11



UrrnmF R 262
HIEHBRDOBME

2.6.2-1 T84 HRAIZH T3 )+ O0F FOHMEEA cGMP 2EEMER

BH 0.3, 3 KON300 nmol/L BED A T KL 3 6, ZNLSD T T Ak 4 O EARRERZE 5T,
** & (OVk**)3 T84 Baseline FEIZ T 2 H EZE %777 (Dunnett f27E : **P<0.01, ***P<0.001),

(TRATE R 4.2.1.1-8 : 0456-PH-0002)

2.6.2-2 T84 #HEAIZ 11 5 MM-419447 DFAFAN cGMP EEEIN/ER

X 910> 100 } T 300 nmol/L FED H T L1 2 5], 0.1 T 1000 nmol/L FED T L% 3 5], FHLISDH

Z LX 4 Bl FEEHERERR ZE % R T,

*% N OV 3 T84 Baseline BEIZ X9 A2 A EZE4 7T (Dunnett Hi7E : **P<0.01, ***P<0.001),
(BATERE4.2.1.1-8 : 0456-PH-0002)

e
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e a=S 26.2
EEABROMEX

2.6.2.2.3.2 Caco-2 #iia
&R 42.1.1-9
GC-C ZEMZEFEIIZHBL L T\ 5 Caco-2 MlaHfEE# R4 AW T, ARIEKR D STe # flifust
(TESREARD) (U L 7= BRI R S A 2 MR PN NS M A (TE SRR K OMAIESEA]) @ cGMP
REDELZ e L,
Caco-2 MIfEIZ BT, AFKL N STe (45 0.01~1 umol/L) 13, FMAEPNIE ONZ TE SRR Kz OMAJE IR
RRIEAME D cGMP JREE A BN S w7 (1% 2.6.2-3),

2.6.2-3 Caco-2 HIRADTEMREBIIZ Y+ BF FRU STc #HMLI=IED (A) #EANIE
Wiz (B) THImRAIR Y (C) RAIEERAIMIES & cGMP REDZEL
(A) = 4
[=]
E
o
— 3a
= BE= STc
Q 2a BV /eFR
E
e
E
= 0
Vehicle 0.01 0.1 1
(umol/L)
(B) 4 (C) _ 4
= g
E g
£ 2
= 2
p r
g E
Vehicle 0.01 0.1 1 Vehicle 0.01 0.1 1
(mmol/L) (umol/L)

OB (Vehicle) BED T T ML 2 6, ENLSD T T L% 3 Bl FEMEHERERRZEZ R T,
(BATEHRE4.2.1.1-9 : MDP-103-053-PHR-01)



UrrnmF R 2.6.2
FIBHBROMEX

26224 BHESBHREFHA

26.2.241 $HEIIRIIBITIEES WEEEH
WATEE 4.2.1.1-10, 4.2.1.1-11
P~ A (7~9 Bi#f) ICARFEZROKEEG L, £0O 1 FEMZICHEE LB EOERE L AREO
wIGE W OIEIE L LT, RIEOME S WIREER 2 it LT,
AL (2.5~10 pgkgpo) 1%, 2.5 pgkg UL EOHERET, WWERGEE & e U CHEZRGE 2w
REERZ R LT, (1X2.6.24),

2.6.2-4 WEIVRIZEITSH)F I 0F FOBES MREER

UF7aFF (ngke)

X DOWEBE (Vehicle), V27 aF R 25, 5 KON10 pgkg BEOH T K%, THAEN10, 13, 6 K13
BIOSEEMEFAERRFE 2 7R T, LR SIS 5 BB 2477 (Dunnett 7€ : ***P<0.001),

G/Cratio : JE B & & {KEOD I (Gut weight to carcass weight ratio)
(WsAHER} 4.2.1.1-11 : 0456-PH-0005)

Fio, O FIEIC LY, KER O 0 b= S-HT, SRREEER TH L~ LA VT ko v
F (LR, THkv v R) OfEM% 2~1250 pgkg po D5 HEIZBW TR L7,

ZORER, ARIKIT 15 pghkeg DL EOHERET, B GHE L ik U CHEZRIBE S ErER %
RLTER, TAER Y RiX 420 pgkg D HERH COLARRMEEFERZR L (X2.6.2-5),

e

T AT T AU 14



PRVt =5 N 26.2

EIHEBDOMEX
X 2.6.2-5 MEIDRIZEITSH)Fo0F FRUTHEOY FOBEDHREER

THERY R
e A=

I D& T 2% 6 Bl OEEEAERERRZE A TR T, ** RO (Vehicle) & G-RBEICK T 2B ZEZ%2 T
T (FEY) Z &2 Dunnett #27E : **P<0.01, ***P<0.001),

G/Cratio : J & B & & {KEOD I (Gut weight to carcass weight ratio)
(WA R} 4.2.1.1-11 : 0456-PH-0005)

262242 Sy MIBIFTIHEENWREEH
WAEEE 4.2.1.1-12

MEPEZ > oG GEAL, WAL, AL ROKIBICV—T HERLL, V— T ISR A B
5. U7290 751212, N—7WICHTFE L7= ik & O cGMP &2 J1IE LT,

TRTOENATBNT, A Ub—FIT 5 ug/200 pL % BEHEEE) 1ZIBE WA s, I
AL B OV M DNE KRRGIZ W T, IR G & OICH B R EZRRBO bive (1X2.6.2-6), [F
BRIZ, ARIIIE L — 7 NI LT O cGMP JBE 2N &, 3 _XTOEMIZB W T,
WG OMICHERZENBO b (2.6.2-7),

T AT T AR 15



e a=S 26.2
EEABROMEX

2.6.2-6 v FOIMNGRUKGZIZE TS F70F FOBER BMEEER

O Vehicle BV >/ o+ K

0.25
E 0.2 =
S 015 T
:5 Dllb EEXT
= T
5 0.05
o
l} T T T
Proximal SI Middle SI Distal S1 Colon
Loop

*p<0.05 ***p<0.001

UF 7 ad R (5pg200ul) (Fb—7MICEE#ERS Lz, HHPOEE (Vehicle) BEO A Z A1 10 i, U
T aF RO T 203 11 FlOFEEHEERE 2 RS, * RO 2 W GRS 5 A=
%779 (Student t FATE),

W/L ratio: T 5 & 7= 1V 0 5517 # £ (Weight of intestinal fluid to length of intestine) , SI://Ni5 (Small intestine)

(A& 8 4.2.1.1-12 : MDP-103-024-PHR-01)



V> uF R 26.2
EHEABROMEN

262-7)FoAFRIZEDET Yy MNBRUXEIL—TAERSD cGMP EEEMNER

VFruaFF
=
£
=
£
&
-9
=
&
(5}
Vehicle
VFruFF

¢GMP (pmol/mL)

UF7aF R (5 pg200 ul) (I—7NICEEER S Lz, KB O (Vehicle) #EO T 7 A% 10 4,
UFrad REEOA T AT 11 FlOFHMHAEREREZ /RS, R O IRhn 3 2 R 5o k45
HEZZ77 (Student t FRAE : **¥P<0.01, ***P<0.001),

SI : /M (Small intestine)

(FSAHEBF 4.2.1.1-12 : MDP-103-024-PHR-01)

T AT T AR 17



UVFrrzwuF R 2.6.2
EEABROMEX

26.2243 GC-CEBHAR/ vI T rIORIIETLEEMREER
WAEE 4.2.1.1-13

HEPE DB AR K TR GC-C KO = 7 ZAD/NBIZ L —T ZAE L, L—FRICATE (5ug/100 pL) %
B G LT 90 /31218, A— 7 WP Lo iR E KR OV cGMP &2 IET 5 Z L1280, RIED
FE A4 43 WAMIE T R ) R OF cGMP 2 B N AR 2 kst L 7=,

BAERI~ 7 2RV T, ARIEITRBREGRE L i LT, ARERBESUWMEEER 2R L1z (K
2.6.2-8), —7F, GC-CKO ¥ 7 AZBWTIE, AIEIAERGE SUMEEER 2R S otz (X
2.6.2-8),

ARIEIT, BRI OV GC-C KO ~ 7 AITHBWT, —FPICHERE L= BiE T O cGMP 5 4 BN
SHHMm AR L (K2.62-8), LaL, GC-C KO~ ¥ RIZE1T 5 AL 54 0D cGMP 5 D
M, AR D 2T/ E o7 (1K2.6.2-8),

2.6.2-8 FAERRUV GC-CEZBER/ v I TV RIDRIZEITSHYF 7 0F FOBER B
REEARY cGMP REEMEFH

807 Bl GMP -0.08
kekk - W
—_ W/L Ratio 0.07 e
é60- ]: F0.06 3
g -0.05 3
40- -0.04 =
= z
E -0.03 =
H
Q 207 :[ I -0.02 B
@ o
-0.01 —

1 i
0 . . e . 0.00

WT+Vehicle WT+V7+7uvsF KO+Vehicle KO+Y77wvFF

UFZ7aF R (5 pg/100 pl) (3L —FWICE#ER S L7z, "Hho WT+Vehicle, WI+U F 27 1 F K,
KO+Vehicle X N KO+ F 27 v KDOA T Lk, THEN6, 6, 5 KO 4 HOFEHERERFE 2R,

**#% 13 WT+Vehicle (2% D A E %777 (Student t #i7E : ***P<0.001),

WT : B~ 72, KO : GC-CZEK/ v 77T 7 =T A, Vehicle : %, W/L ratio : iR H72 Y O
Bk E B (Weight of intestinal fluid to length of intestine)

(FRAHEEF4.2.1.1-13 : MDP-103-026-PHR-01)
2.6.2.2.5 /MEEEREIREER

& A 45 LTeiG R R O/ MBI BN 2 FR1RIC, ~ 7 AKRDYT v MIBIT 2 AFED/Myihs
RENEIEEVE ] 2 R4l L 72,

T AT T AR 18



V> uF R 26.2
EHEABROMEN

262251 TORIZEITB/NEEHEREEEER
WATERE 42.1.1-14, 42.1.1-15, 4.2.1.1-16, 4.2.1.1-17
HET O~ U AIAEE (6~100 pgkg po) ZfkA#HE L2 7 5%, IHHRREREA#FEL,
Z D15 SRITIEMEIR KO /NGB E R Z JIE L7z,
BEVE K OV~ w7 20288 T, ARFRIXZE 025 ng/kg PLE O A ERE L V100 pg/kg O FERET,
WP 5 & Heie U O B/ Mssae e EEH 2 m L7 (1K 2.6.2-9 KTV 2.6.2-10),

2.6.2-9 <D RIZEITH Yo 0F Fo/NGEEREREER

U+ 7aF K (ng/ke)

MO (Vehicle), Y27 a5 K 6, 12,5, 25, 50 LN 100 pgkg BEDOA T A%, FnEn 20, 21,
21, 21, 19 KO 20 GO EHARAERR 2ok d, ¥R O IR GRS+ 2 A 8% R" 7 (Dunnett
WTE @ *P<0.05, ***P<(0.001),

(WRATE R 4.2.1.1-15 : 0456-PH-0006)

e

T AT T AR 19



Vs TR 2.62
EERROBEX

X 2.6.2-10 WHETDRIZEITS )T 0F KON GEERERE/ER

U+ 7aF R (ng/ke)

X RO (Vehicle), Y727 K 6, 12,5, 25, 50 KU 100 pgkg BED T T A%, FHZFH 20, 10,
10, 11, 11 &0 11 Bl O EAERERRZE A 7R 9, TR B G REC K9 2 A EZ% "7 (Dunnett #E :
#%P<(.01) ,

(WRATE R 4.2.1.1-15 : 0456-PH-0006)

£/, FEOFET, AELOT o v B (30~3000 pgkg) DM~ w7 22380F 5 /NG
REITEER 2Rt Lz & 2 A, ARET 125 pg/kg UL E O &R CH B 72/ MEia et ErER 27~ L
7o, 7wy i 30 KON3000 pgkg O FERETO A B2/ MBS REIEEER 2R Lz (X
2.6.2-11),

T AT T AU 20



VFr7uFF 262

BB DHE X
X 2.6.2-11 MESTORIZEITSH)FoO0F FRUTHEO Y FO/NGEZEREIEEER
VFruaFF
FHEry R

KOS (Vehicle) BED S 7 2319 B, ZHLLISNO A T LT 10 FIOEIHLEREREE /R, *, **
R O IR 5 RE O 2 A EZEE R T (3 2 L 1T Dunnett f7E 1 ¥P<0.05, **P<0.01, ***P<0.001),

(BATERE4.2.1.1-15 = 0456-PH-0006)

Wiz, [AEEDFEZFAWT, ARE (60 KON 250 pug/kg po) OHENFONZ 1 H 1185 HFKE R
HAZ X 2/ N GEE R e ER A M~ O RZB W TG LT & 2 A, BRI R & KR GRC
FREEOREERNRO b (K12.6.2-12), —JF, 7HEa v K (1000 pgkg po) 1%, H[E[E
OV B 1A 5 BEOREERGOWNFICB W THAE R/ M EREIEEER 2 RS eho 7z
(¥ 2.6.2-12),

T AT T AU 21



V> uF R 26.2
EHEABROMEN

X 2.6.2-12 HHEIHORIZETHYFoaF FRUTHEOY FOERTENICREROEE
BF D /M i BER £ 1 F

VFruFF  FHEmy R

B D77 T A% 10 FIOEEELHEEREEZ RS, RO IR 2 FNE O (Vehicle) #5-
B o aEAEEZ R (U )7 0 F FEGEEL OEIT Dunnett JUE : *#P<0.01, *#P<0.001), ¥AMLE:
STty FEER L O, Student t BE % i,

Acute : H[AFE O 5., Subacute : 1 A 1A 5 AMOKEROES
(BATERE4.2.1.1-17 = 0456-PH-0007)

262252 Fwv MIHITH/NEEHEEREREER
WAHER 4.2.1.1-18, 4.2.1.1-19
MET DT v MIAEEZRAFKE LIEERZIC, EERREROEE L, 20 10 5%ISIEMERE
D/ EDFERE 2 JE LTz,
EPE R OEPE = M 23T, AR3E (1.25~20 pug/kg po) D/MBEGREREIZ A4 2 EH 2 Mt L7z
LA, 10pugkg U EOMHERIZIENT, BHEKRGHEE LR L THERBENRBO b (X
2.6.2-13 L UNK 2.6.2-14)

T AT T AU 22



UrrnmF R 2.6.2
FIBHBROMEX

X 2.6.2-13 Sy MZEIT5 )+ 0F KON GEERERE/ER

UVF>7uaF K (ngke)
KoY FraF K 5 KO0 pgkg BEO T Z A% 6 B, THLSNO T T 2% 5 HlO L) EHEHERZEZ R

9, MIPREE (Vehicle) #%5-REICxT 2/ EZ%279 (Dunnett JE : *P<0.05),
(BFFERE4.2.1.1-19 : 0456-PH-0003)

2.6.2-14 WS Y MIBITE) T OF Fo/MEEEREREER

UF>7uaF K (ngke)
oY ;o7 aF R 20 ugkg BHEOH T LML S B, FNLIO T T LT 6 Bl R EHERERE L R T,

PRI (Vehicle) #5-BEICKIT DA B Z% /KT (Dunnett FR7E : ***P<0.001),
(WRATE R 4.2.1.1-19 : 0456-PH-0003)

T AT T AU 23



V> uF R 26.2
EHEABROMEN

£70, FERROFIET, HEVET v MCBIT DA% (10 KT 20 pgkgpo) KT Ew > B (1000
J2 T8 3000 pg/kg po) O/NEERETEIEEIEM 2 Bt L7z & 25, A3KIL 20 ng/kg O RRECIABE
Bt i U CHERMEEERZRLER, THtey R TFhoAEICBWTHLAEERIER
EREIphotz (1% 2.6.2-15)

X 2.6.2-15 MES Y MZEITEH)Fo0F FRUTHEO Y FO/NGEEREEEER

VFrr7uasFF ThHhkeuay R
(ng/kg) (ng/kg)

RO H T 2T 8 BIOEHMEHERERR S A 7R T, *** | IIAME (Vehicle) B GREICH T2 A EZEZ T (K
¥ Z L 12 Dunnett #iE : ***¥P<0.001),

(BFFERE4.2.1.1-19 : 0456-PH-0003)

2.6.2253 GC-CZEWKR/ v 70 rIIRIZHITH/MNGEEERE{EEER
ISAHERE 4.2.1.1-20
MR TN O~ T ATAKRIEA R OLLL LIz 10 51471, IEHERREZROEE L, Z0 5 5%ITIEMR
KOG B ERREE A JE L7z,
AHE (100 pg/kg po) (XMEME K OHEMEWNT OB AR~ 7 2 2B\ T H A B2/ Myt e (e E
MAERLIZD, GC-CKO ¥~V ATIIABRIEMZRS 2o 7 (K2.6.2-16),

T AT T AU 24



e a=S 26.2
EEABROMEX

2.6.2-16 (A) HEMERTY (B) HHEOBAR RV GC-CZAREK/ v 79 RTHORIZE
(+31)+o0F FO/NGEEREREER

(A)

80 &k
70
60
50
40
30
20
10

H

(=]

Distance Travelled (% Total)

WT KO WT KO

Vehicle UFZ7ueF F (100 ug/kg)

==* p=0.001

(B)

80 T
70
60
50
40
30
20
10

HH
HH

Distance Travelled (% Total)
=]
|

WT KO WT KO

Vehicle UF2Z7aFF (100 ug/kg)

=** p=0.001

(A) MbhoUFroF K5 KO BEOD T 2% 11 6], ZHLSNDT T 2% 10 Flo S EaE dEia s 4
Y, B) KFOEKD T LT 9 IO VHEHERERR AR T, *#*IIEML (Vehicle) #5 WT BEIIxIT 5
BEZE%77 (Student t FiE)

WT : A<~ 2, KO: GC-CZREEK/) v 7T 7 k<R

(AFH&E R 4.2.1.1-20 : MDP-103-025-PHR-01)

26.226 KBREEBAMNEER

b O COEFHITHENEMELLAE SELT v P AT~ T 22, KRIBRIZHA LTz 1 —
> D EEFIZERD B 2 F B KIS B Q¥ Z R SOS OFEFE & LT, IEFREE L < 1305 Ty
DRI TN DAIEDOE 2 et LTz,

T AT T AR 25



VrzaFk 2.6.2
REHBROMEX

262261 EETY MIBITIXREBREEICHT HEMH
&R 42.1.1-21

ERHEET v S 2 HWT, KEBMERE (10, 20, 40, 60 mmHg) (2388 5125 MM i X iE 8
DANA T EREZFRATIS, KIBRREICRT D2 AREOER 2 MG LTz, RIEOROEGA1E #5 1
BEMC, — O RGHEANL L U CAMEEZ 20 BRI 4 2RI CAR L, BSRICBIT 5%
TRIE DI K AN, 7 58 & il LT,

EH 7 v bORKISICR LT, AF (10, 30 %O 100 pgkg po) 1IHAERERZR S 20>
7=

262262 Fv rKEER FLRBRETIVIZIE TS KGRERBBSEER
WAEE 4.2.1.1-22

KIGHERF (10, 20, 40 &Y 60 mmHg) (2588 541 5 M A B RITEBY O A /<A 7 GRE A HEAE I,
HEMET » b ORBRERISHT 2R (3 T30 pugkg po) OIEHZMFLZ, 7=, 7y Mk
FAKIELEEAR R LA (WAS) SR KR TEREET VEHER L, A3 (0.3, 3 X010 pg/kg po)
O KIIR R SCE R 2 Rt Lo, REOR OB GATE b 1 RERZIC, —E O KB RRg
& UCHRRIBIE A 20 700 4 MR CTAM L, BHRIRICE T 25 MIBIEDR KA/ SA 7 58 %
L7,

FEA b L AR OIS ® LT, 30 ngkg CH B RUG &2 BN S 872,

Z v MZ WAS % | FERIERTT 5 2 LI L0, 2D 24 B IR SOG O8E 78R ORI 7 im )
DR BT, AT 03 KO3 ngkg T, WAS ARTEICEED S5 KRR & L=,
AID 0.3 ugkg HGRETIE, 60 mmHg AT O KIGRH RIEEUI T L CTOLE B ZRIH2Z80 5
=8, 3 nglkg BERETIL 40 X 1060 mmHg O W FHOAGEICBWNTHIER b L AATLRR L [F
FRED LW E TERMCHE T L (K2.6.2-17), —J7, Ao 10 pg/kg & 58E1X, WAS 75
FER W T U U CHERIHIERN 2R S e o7z (K2.6.2-18),

T AT T AR 26



V> uF R 26.2
REABROBEX

2.6.2-17 WAS BfZ v MIBITHRBREASICRT S Fy0F FOREER

®*— Baseline
—— WAS
—— WAS+U F 7 2 F | 0.3 ug/kg

EMG amplitude (% control)

Baseline
—— WAS
—— WAS+U 77 2F F 3 uglkg

FOE RIE 8 Bl EHERE R A % R T,
*/X Baseline (FEA b L AAf) BEIZ, T1X WAS BEICH T 2 A B2 2T (T IohlE 00 HT1% ¢ Bonferroni
R« *P<0.05, "P<0.05),

Baseline : JE A b L A £fif, CRD : K& (Colorectal distension), EMG : #5# X (Electromyography),
WAS : /K38 ~ L A (Water avoidance stress)

(WSFH&E#E4.2.1.1-22 : MDP-103-022-PHR-02)

T AT T AR 27



Vr>roznuF R 26.2
REABROBEX

X 2.6.2-18 WAS BfRZ v MIB T2 KBEEABICHT S Fo0F K (10 ygkg) DE
H

—* Baseline
—— WAS
—=— WAS+U J 7 o F 10 pg/kg

EMG amplitude (% control)

EH D 5L 7 GO FIIEHERERTE 5 R T,
*1% Baseline (FEA b L 2 AR BT DA E A%~ (ool E 2 By H1# @ Bonferroni # i€ : ¥P<0.05) ,

Baseline : JE A b L A £ fif, CRD : KIEFffiE (Colorectal distension), EMG : #5# X (Electromyography),
WAS : /K[l A2 h LA (Water avoidance stress)

(AWSFH&E#E4.2.1.1-22 : MDP-103-022-PHR-02)

26.226.3 Ty rBLIHERXFLRABRETILEVY TINBS ZRARBRXETIVIZCEITAKEG
EREAHNEER

WAHER 4.2.1.1-23, 4.2.1.1-24

MEVET » MICBIT2E SR A R LA (PRS) AMETAVROMENET v MZBITFDH M) =hr
RUB U ANVR R (TNBS) FRERKGRETVEERA L, ARZE (0.3, 3 XT30 pgkgpo) DR
B CCEE A 2 R U, KREBHEEE (15, 30, 45, 60 mmHg) 258 52 ME R EXIE
ﬁwﬂ—xhﬁﬁ%%mﬂmﬁﬁkb MR RO DFRIE & Uc, AFEORE A& EA & &5 1 FFH
%I, —HOKRGMEAKE LA MEEL 5 oHToAM L, B5RikIC ié%@%ﬁf@
N—A MNe AR LTz, £72, REOBE L T T4 7 2 ATk 2B L MRS 5720
KRG RIRE O /S L — L 7585 b [RIRFICIIE L7,

EHZ v bOERSIZR LT, A3 (0.3, 3 LU30 pg/kgpo) ITHBEREAEZ RS o T,

7 v MZ PRS % 2 AT 5 Z L1k Y, 15 mmHg O REIZBV T ORAE B 2R EIG 0
AN H Az, 15 mmHg ARRHIERD S JER UG OBTRIZK L, AL 3 pghkg THE
REEER 2R Ls (%2.6.2-19),

e
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V> uF R 26.2
EHEABROMEN

7w b TNBS X KGRET /MZEBWT, TNBS (80 mg/kg KIGNEER ) & 4ALE L= 3 Ak
WREIR RS ZE LT & 24, 15 mmHg O JERIEIZIBWTOAA B 72 GRS OHE TR H il
72o ARFEIT 0.3 pgkg T, 15 mmHg ARRHIFED BV IR GO M2 AR mEl Lz (X
2.6.2-20),

728, ARFE (0.3, 3 KU30 ugkg po) 1 EIWTIHOET BN TH KIGHREED S L— K&
Wkt L CHEBRIERHZ RS T, BE a7 74T VAR BE RIFE S otz

X 2.6.2-19 PRS AR v MIBTHAKBGREEEHICHTH)FoO0F FOREER

Vyr>rraeFk

KoL, 7> NI 15 mmHg O KGR 2 AT L 7RO ERTEE) 0 /3 — & a1k % I I
W E L ORY, MoV F 27 aF K 30 pgkg BEOH T 2% 96, ZNLISO T T 20T 8 Fil o T fE+
FEHEERE 2R, "X Baseline BEICxT 2 G524 7T (Student t #E : #P<0.001), **i% PRS+Vehicle
BRI 2 A EZ%Z 777 (Dunnett #27E : **P<0.01),

PRS : ¥4 # A b L A (Partial restraint stress), Vehicle : 7

(BATE R 4.2.1.1-24 : 0456-PH-0004)
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Vr>roznuF R 26.2
EHEABROMEN

X 2.6.2-20 TNBS R KGR S Y B ITHKRBRERABIZHT 51+ O0F FOREE
H

VrrmeF R

K oOfEdhiE, 7> NI 15 mmHg O KGR A A U 72RO RS i ERIEE) 0 S — 2 [\l % JE 771X
fESE LORT, PO U F 70T K 3 pgkg BEOH 7 AT 10 f§l, ZHALISOH T 21T 9 0 Fyfi
RS AR, IR (Vehicle) #¢ 5BEICHT 2 A8 2% R7 (Student t B : "P<0.001), *I%
TNBS+Vehicle BEIZ kT B FE %77 (Dunnett fi7E : *P<0.05),

TNBS : N =hra_XoPr 2R B (Trinitrobenzenesulfonic acid)
(IRAHE B 4.2.1.1-24 1 0456-PH-0004)

262264 T kTNBSERKBRETIICEITHKGHEEBBNEER
WAPEE 4.2.1.1-25

HEMEZ » & TNBS KEGR T KR TIREE T kT2, K0 IERHAEOAIE (0.01, 0.03, 0.3
J O3 pglkg po) (2K D KMpRERIMBUCEERN 2 et Lz, 158 2.6.2.2.6.3 L [RERORER L4 H
WT, RiMERs (15, 30, 45, 60 mmHg) OIEIGCZHIE LTz, £z, AFEDOFE =TT
AT VAR T DB AR T D201, KGHERO /L — KB RIFHCHIE LTz,

7 vk TNBS @R RKIBRET MBI TRD b D NERC DR %, AL 0.01, 0.03 X}
0.3 ugkg OHABETHEIZHH L2 (RJE : 15 mmHg), 3 ugkg CIIAERIERAZ2RES 20 »
7= (X 2.6.2-21), 728, RIFETWTHOHAEIZEWTH RGHREREOSL— BRI L THR
RERERET, IBE a2 T4 T AR E RIZS o1,
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PRVt =5 N 26.2

HHREROWEX
X 2.6.2-21 TNBS BFREKEBX T Y MBI+ 5 KREBREABICXTH)Fo0F FOXEE
H
0.01 pg/kg 0.03 pg/kg

contractions / 5 min

Number of abdominall

0 1 T T 1

0 15 30 45 60
pressure of distension (mmHg)
0.3 pg/kg 3 ng/kg

HolFrasF K 001 KO0.3 pgkg BEFEDKRA » MI B, TNLSNOREFHOKRA 2 ME
8 B EHHLTE R E A 7”9, O IEW T v bR 58, B TNBS 7 v b HRER 58, A, A
XiXA :TNBS 7 v M+ UF I mF REERE, *IIEWET v N HEERSHIC, YETNBS 7 v b +iE
BHERICHT 2 EEEERT GHED® S tHE © **P<0.01, Dunnett I : P<0.05),

TNBS : N =hra_XoPr 2R (Trinitrobenzenesulfonic acid)

(AFH&E R 4.2.1.1-25 : MDP-103-030-PHR-01)

e
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UVFrrzwuF R 2.6.2
EEABROMEX

262265 GC-C2BEAR/ vI 7Y MIVRIIHEITEHKRGHEEBBHEEH
WAHER 4.2.1.1-26, 4.2.1.1-27

FEME DB AT K Y GC-C KO v 7 2% vy, KRIGEE: (0.02~0.12 mL) (238D b2 N8/
BEIXEE D A A 7 GREZFREEIZ, ARFE (0.01 L TY0.3 pg/kg po) DKM RIZK T 2 1EH % fst
L7z, £z, HEVEEFARI KR OY GC-C KO ~ 7 A2 % TNBS KIGHR %5 KNG Fad e 7 /L 2 fi
ML, AFE(0.01 ug/kg po) ORI FIBEBSEIERICOWT b IE L7, AFEOKRE 1 B,
—HO R MR E LT, 0.02~0.12 mL OffEA &% 0.02 mL 3 X2 10 #[# 5 4 Mk TAf
L, BMERRICET DERRASA 7 G8BIE 2 R GRE & i LTz,

TNBS FEALE B A< 7 21238 T, A3 0.01 pg/kg #-5-FE D I SO IR AR 51 & R T
bolz, £To, AIEE 0.3 pgkg %5 LIHETIERRIGD /NS < R MR HALH, Wi
DRIGMHEEEIZBWDTHEER IS 2 HFEETRO b7z (K 2.6.2-22), TNBS
FEMLE GC-C KO ~ 7 A 2B WL, AT 0.3 ngkg DHET, 0.12mL TKRIGEHE L-BEOE
Ja RS 2 A B L7z (K2.6.2-22),

AR K OV GC-C KO = 7 2D KIENIZ, TNBS (20 mg/kg) EERE U 3 HRRICIER S
EFRELIZEZA, WTIZBW TS, TNBS KIBRICH S KB TEBATED biviz, K3

(0.01 pg/kg po) (TEFAEM ~ 7 Z2IZH1F 5 KGR HmEI &t L TOLFEREEDIRE L, GC-C
KO ¥ 7 ZZBWTITMER R A RS o Tz (X2.6.2-23),
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Vr>roznuF R 26.2
REABROBEX

(A) BERRY (B) GC-CZREK/ v U7 b RIZHEITEHERRISIZH

2.6.2-22
I5)Fo8F FDER
(A)
P Yyr>rrzuaFk
é JyFruFk
e
=
2
=
£
«
O
=
=
(B)
- JFruFy
2 Yok
e
=
2
=
£
<
&)
=
=

(A) MoV FraF K
WEHEREAE AR T, (B) PO (Vehicle),

ThEh 14,
iE 1 *P<0.05),

0.01 pg/kg BEDERA > MI 1241, ZHUNDEEDEKRA > M 14 FlOFE
U+ aF R 001 LO0.3 pgkg BEOKRA > M T,

11 O 12 B OFEEATHERR A 2 on T, MRS GRS 2 EZE%4 "7 (Dunnett i

EMG : f#[X (Electromyography), GC-C KO mice : GC-C =&K&/ v 77U b~ U A, WT mice : B4

<7 A
(A& R 4.2.1.1-27 : 0456-PH-0009)

e
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;s aF R

26.2

FEEABOMEX
X 2.6.2-23 (A) BHERRY (B) GC-C2EBKR/ v U7 bIHRIZHETS TNBS Xz
REFERKXBREREBBICHT ST I70F FOHREER
(A)
180T WT mice
;2 125 - after TNBS . —=— vehicle
g - - =~ TNBS + vehicle
2 100 - ¥  ..meTNBS+ UF2ZnFF (0.01 ng/ke)
=
=, 75
=
« 50 -
&)
% 25
0 T ] L] T 1
000 002 004 006 008 010 012 014
volume of distension (ml)
(B)
150 - GC-C KO mice )
—_ after TNBS —e— vehicke
; 125 - =% TNEBES + whick
£ ._.-"i #-TNBS+ V7 7 uaFF (0.01 pg/kg)
o 100 - %'.
= ool
= .
E 75 - .
(="
5 50 -
&
E 25 4 e
[' -J : = 1 T ] T 1 1] 1
000 002 004 006 008 010 012 014

volume of distension (ml)

(A) XIH D Vehicle BED KR A ME 14, LN OBEDOERA > NI 12 FlOFEEEATEAEIR 2= 2R
9, */% TNBS+Vehicle #EI6 T 5HE %4 /RT (Student t F7E : *P<0.05), (B) WP DOERA > M 14
B O TFHEHEAERFE % 7R T,

EMG : f# X (Electromyography), GC-C KO mice : GC-C % &K/ v 77 v h~D A, TNBS: hU =1
XY ALK PR (Trinitrobenzenesulfonic acid), WT mice : BRI~ 7 &
(W& B 4.2.1.1-26 : MDP-103-023-PHR-01)

2.6.22.7 EMHRKIZHT H1EA

WATERE 4.2.1.1-28

<~ ARNT v S OFEMIRZ RIS, RO THRGBRIEM 2B Lz,
AHE (50~200 mg/kg po) [THEHREIZ XY, Mt~ 7 2 R OMENET ~ MIIIT HHME, R
7 U < V3KERE DR AL % 50 mg/kg DL EOHETHINE BT, £z, M~ 0 A R OREMET
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e a=S 26.2
EEABROMEX

MZHFRWT, AT 200 mgkg THAE, HRRFEE U < IBKFREOFRABEL 2 M Sz, AFE
D5 A G G- 1%, M & ORENE~ & 2 ORAE, IR EERT U < V3/KARME O A4 EE 2 100 mg/kg
(1 B2ME) }K0O200 mgkg (1 B 1[E) ORI THEMSEZ2, KEICH L TREL KIF
Iphot,

2.6.23 BEIRHEERER

26.2.3.1 KBEMOFEEER
WATERE 4.2.1.2-1, 42.1.2-2, 42.1.2-3, 42.2.4-7

AINIGEVENTH VR X L RTFH—8 AL VIR ST, 13HOT I BRI D D
TF R ThDH MM-419447 RNEERFW & L THER SN D, 0B, MM-419447 1%, &, U X
LT v s OB E AW in vitro RBRICBW TR S TWS (2.64.5.14, 264515 KW
2.72.2.1.2),

T84 Hllfi Je N PLIpSTa % FIV /2 GC-C ZAKAEAFRBRICIN T, MM-419447 [3AE 2 1 FIFF%
® GC-C ZHFEHMMZ R L (2.622.1.1), F7z, B, FHEOCT AL VESFETICBT S
MM-419447 O GC-C Z MBI T 28I, 2T bhenoTz (2.6.2.2.1.2),

FERIZ, T v RN R & 0 a5 Lf:ﬂ%@ LR O PLpSTa % V72 GC-C 2B IR Gk
IZBWVT, MM-419447 [IARIE L FTIFFRZE O GC-C ZREHAMELZ R LTZ (2.6.22.1.4),

MM-419447 K ORI TWF 10 E T84 MIfEIZ BV CHIEN cGMP R Z BN S, MM-419447
EARIED R ICBIT HHIIEN cGMP JEEIXFRIRE TH -7 (2.6.22.3.1),

MM-419447 K OARIED G~ 7 A R OMENET ~ ~/NGIZI T 5 i 5 MR E ] &2 st L7,

P~ A (7~9 HiliR) 12 MM-419447 Je OVRIE (2.5~10 pgkg) #REO#EE-L, 0 1 Kk
WM LB E0EE EAREOLEGE SWOREL LT, BESWMEEERZ R LT,
MM-419447 13MFH L 72 TR TOMABICBWT, i~y RZB T2 HE W EAREICREL, Z
OYERNEFRHEDOARIEIC L D2EH EFABRE CThH -7 (K2.6.2-24),
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VFrowmeF R 26.2

EIHEBDOMEX
X 2.6.2-24 MEIDRIZEITS MM-419447 B 9 OF FOBZE R E/EF

yFsuFk

K OFREE (Vehicle), MM-419447 2.5, 5 OV 10 pg/kg BEDH T A%, £RFH 10, 13, 9 KOV 13 #
OVHEHEREEE RS, MPOYFraF B 25, 5 K10 pgkg O D T A%, THAEN13, 6 K&
O 13 BB HERER 2 AT, IR SRR T 2B EEEZ 7T (3 Z & 12 Dunnett FRE
**4P<0.001) ,

G/C ratio : J5EE & L AFE DL (Gut weight to carcass weight ratio)

(A& 4.2.1.2-2 : 0456-PH-0008)

wIZ, WMEEZ > FosNE GIfr, WAL, =m6D) ICA—7E2ERL, v— T NICEY & B S
L7z 90 7341, N—7 WP LICiRE 2R ET 2 2 LI2 XD, MM-419447 J ORSED IGE
STWMEEERR Z et LTz,

MM-419447 K OAIE (2N E/—7WNIZ 5 pg200 uL Z EHERE) 1L, T X TOEMICE N
THRICHE WA B &7z (X2.6.2-25),
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VFrmF R 26.2

FIRAER DB E
2.6.2-25 S Y FOINGIZE TS MM-419447 BV F49 O F FOGE R e E1EH
OVehicle mSpg VF7ueF R 05 ng MM-419447
0.25
(=}
'ﬁ *kk*k * %k
e 020 o
£ *k*k
g *k*k
e D015
2
B
e 010
w
005
0.00
Proximal SI Middle SI Distal SI
Loop

**p = 0.01,"*p £ 0.001 as compared to vehicle

B D471 T LT 10 B O EAEHAEHERR A & 7= T, RO TIEMEE (Vehicle) #EHEICKIT 26
%777 (Student t FATE)

W/L ratio : HifZ £ H 7=V OFHKERE (Weight of intestinal fluid to length of intestine), SI : /N (Small
intestine)

(W& 8 4.2.1.2-3 : MDP-103-085-PHR-01)

MM-419447 K OARIEDHENE T » M1 D/ s aefeEER  (EMERRIE) ZMEt Lo,

HETDT v M2 MM-419447 KL OVASE (6.25~50 pgkg) Z#EO&E L7-EHZIZ, EERRE
ARG L, £0 10 2%IIEHERRO/NMENBEIEEEZ HE Lz, MM-419447 M OVKREEE, £
NZER 125 KO 625 ugkg UL EORHERICEWCAEZ/NMEEREREER 27 L (K
2.6.2-26), 728, MM-419447 @ 12.5 pglkg L EO R EREOERY, RAEOARIKIZ L H1EH LIH
BETH T,
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Vr>roznuF R 26.2
EHEABROMEN

2.6.2-26 MES v MZEITS MM-419447 U +49 OF FO/MGEEae(e £

VFraFF

M OWEERD 6.25 pg/kgBED T T LT 561, Z AV O A1 T 2T 10 5 O EHARHERR A 2 R,
* ax Jp OV 3R (Vehicle) 8 G- BEIZ 0T D A B 2 %2~ T (FEY 2 & IZ Dunnett {4 1€ : ¥*P<0.05, **P<0.01,
##%P<(0.001) .

(BfHE 8Bl 4.2.1.2-2 : 0456-PH-0008)

WIZ, AHET v MBRE EHITA v FaX—2a95 2 LIk A SN D MM-419447
PSSO DN T, T84 MR I T 2N cGMP IREED¥EIN A fEIE L LT, £d GC-C
SR TEMEALE 2 Bt L7,

B Y 7 v K (3 OV 100 nmol/L), MM-421202 (1, 100 K TX 1000 nmol/L), MM-421519

(1 nmol/L), MM-421524 (1 nmol/L) E’(@ MM-421522 (1, 100 K OF 1000 nmol/L) 1%, WiiLd
T84 HURIZ 51T D AMMEN cGMP JREEICH B e B A2 RIT S o dz (3R 2.6.2-3), 72ds, B

F 7 uF R, MM-421202 & X MM-421519 :t, AIzEv MpkE L bl v FaX—va Lz
RERICBWTCHRE SN TS (2.72.2.1.2),

e
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V> uF R 26.2
REABROBEX

% 2.6.2-3 DFo0F FRUSERSEYOT S / BESI KRV in vitro ZIEEF

_RFF K Bl A In vitro {5

(W& #4.2.2.4-7 : MDP-103-039-IAR-01)

26232 REDELLFEAPICEFTNSFMYOEEER

WATERE 4.2.1.2-4,42.1.2-5,4.2.1.2-6

JREE R L <IFRAIPICE 0 ER A M e LT (32832 KDr3.2.P5.5), AFED L,

, KX 5 OFEH{EH A T84 Ml
28T B HIKEN cGMP R ORI A1 & L CTRiat LT,

ESONNNERPS: | [ 1 LIL
. e
. T84 Ao 450 pL e, 1 kovksEo [ 53 57 50 L 3
DOV TN EZNENIRIML, AN cGMP &4 JIE L7z,

Z DRGSR, AFKT T84 MEH D cGMP #2/E % 0.38 nmol/L (~X—ZF A >) 75 16.32 nmol/L |2
Wmxd-olzxt L, AFEo 1 A RUE L7 T84 M s @ cGMP 21X 1.01 nmol/L Toh -~ 7=,
L7=oT, RHED LI 52372 cGMP REHNMER 2R &2\ 2 LR ST,

[FIERIC (10~10000 nmol/L) ® GC-C Sz MAIEMEALAEH 2 Mt L=,

I, T84 AIEIZH\V T cGMP JFE & B9l & GC-C S FIATEEALEH
ZR L7273, 10 pmol/L IZ351F 5 cGMP R I X ENEIARIED 69.8% K% TN 26.0%Th 1, ARIEIZH
T OIEBIEMETII -7 (4 2.6.2-27),
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Vr>roznuF R 26.2
EHEABROMEN

2.6.2-27 JFo0F FRUBRESE LLIFHEFDIZEETN DR 0 T84 HilAAN cGMP
BEICKTBER (1)

110+ " JFreFR

-
®w v O
[ — B}
L L L
HH

v IVIM-448398

S
[— I
A A

50+
404
30+ A MM-448775

20+

9 -8 -7 -6 5 -4
Peptide Concentration (log [mol/L])

c¢GMP, % of Linaclotide Activity at 10 pmol/L

Y52 1 F 10000 nmol/L (235 1F 2 ML cGMP 2% 100%IZ38 & Lz, KFOERA > ME 2 Hlo FHfEE
YR 2N T,

MM-448398 : , MM-448775 :

(W% 8F 4.2.1.2-5 : MDP-103-136-PHR-01)

iz, 4 KO 5  (0.1~10000 nmol/L) ® GC-C = &EIEMALER 2 #at L1,
4 JIREE L RIFRE O GC-C ZHFMIEMALER 27~ LTz (X 2.6.2-28 5 ¥ GC-C

SZARRIEMHACVER 27~ L7223, 10000 nmol/L CiB& H AL 7= HIIEN ¢cGMP #2EE ORI, AKX
DI T/NE o7 (X 2.6.2-28),
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Vr>roznuF R 26.2
REABROBEX

X 2.6.2-28 JFo0F FRUBRESELLIFHEFDIZEEZTN D740 T84 HilAAN cGMP
BEICKT BER (2)

Dt/ A=5

¢GMP (nmol/L)

Peptide Concentration (log [mol/L])

KDY F 7 aF K, MM-447619 } TN MM-448623 D4 A > M, ZNEN 6 6, 4 5] KT 2 5] 0D Y- Y5 fE 42
MEERT,
MM-447619 : 4, MM-448623 :

(BATEH)4.2.1.2-6 : MDP-103-069-PHR-01)

2.6.2.33 S v Mt/ IEHXEEEIETICXN T S/
INFPERE 4.2.1.2-7

WMEPEZ > NI T DT/ NGRS T (BPAZE) 7 L2 VT, RIEO/NMGHEaE s
MERGET Lz, #BTOT v MIFEE T CRRIERNZ-ITL, BEx 5 oM~y h—Y352 81
X0 RS A 5 2 7, REREAICAIE (10 pgkg) #REO#KE L, 0 1 FZICFRARD
AL BERA®RE Lz, BICEOERZITEERREZREOEE L, 20 0% O/NENOTEEKES
B PRAE 2 FRAE IS/ N GRS RE & ) E L 72,

7 v MBS, IR OGS OWER /e I X 0 25 S o/ MEREREIR Fioxf LT, A
T 10 pgkg OHETHEREENREZ R LT,

e
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e a=S 26.2
EEABROMEX

26234 v bFEAA FFER/NHGEEEETIINT 51EH
INFFERE 4.2.1.2-8

HEPEZ > MZBIT 5L e RFER/NMBIRERIEK TET L2 HWT, REO/NGEmEREdEEH
ERat Lz, B TOT7 v MZE/LE R Q5mgkgip) 285 L, 0 30 %ok (12.5, 25
NN 50 pglkg) ZREO#EE Lz, HIZZED 10 5RBRITIEERREREOEE L, 10 2% O/NENOTE
MR RSB RERE 2 PR /MBS RE 2 I E L=,

Ty MZEAMERZHRGTH 2 LICL0EE SN D/NEREHER Fioxt LT, ARETUEER
Zoa L, 25 pgkg UL o ERE TR GHE L ORICA BERZNRD i,

26.235 S v hMeEaHREAEICIT H/EM
NAPEEE 4.2.1.29

MEPEZ > b &2 HVY, TEH KO PRS F 5 AEMREIOE M T T T BT D, ARIEO KL ZE
T HEAZRE Lz, 7 v MRS (03, 1, 3 2OV 10 pgke) R AFS LZEHZIC PRS %
QAR L, 0% ICr TV AN F LU T R U UEREE (EDTA) Z A PRICTEA LT,
FERREBOE AT, RIS R S U7z P 'Cr-EDTA & A 451 ICHIE LT,

ARIVIMF LI THOHEICBWT Y, FER N L RAAMREORS R ZEE M & O PRS AfflC
L VR U7 AR M I3 L T B AR B2 RIT S o Tz,

2624 ZTEMHEREHER
a7 Ny 7 U=k (D LE R K OFFGRIC T8 2 GLP e s L CEMm L7,

26.241 a7y T)—iE&

262411 HEBERICRIITEE
MR L,
2|K$ T ) S OWIER D TR (2.6.4.3), HLENTHERTF FROT I/ BL~L
THREINDTTF R (2.64.5) T, FRMEREZ D EH ~OFEENEEINRN &,
_nif:*mbtjfﬁn%%®vﬁz T v NXUTH =7 A PITBT B FE O TR
HaEMRER (2.6.6) OWTHITENTY, AR ~DOREL RET 5 Z0ITERD bR >
T2 eMnh, FHARRESRICEI T 2 22 SRR IR &I L, FE i L7 d o7z,

\
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EEABROMEX

262412 DMERRUVERRICKRIFTTZE

2.6.2.4.1.2.1 hERG F ¥ RJLIZx T 51/EH
&R 4.2.1.3-1
AIED hERG F ¥ r &N T 54 U 7 A& (hERG Bit) 12 &IZT 2% hERG F ¥ /L%
FEL S W72 HEK293 #ifid 2 F TRt L7z, A3EIX PBS | wmbt% R CTENEL 10
T8 100 pmol/L D EEIZ AR L 72, HEK293 MU HENT K A 12 47 M & CHREE <7 & & D hERG
BMOEAE Ny F 7 T VBRI TRE Lz, BRI & LT HB-PS % [RIERICALE L7,
ZDFER, ARIED 10 KT 100 pmol/L (21T 5 hERG I OMNHIZILZ LTI 3.7 %L T 0.9 %
T, B IREEOIHIER (0.7%) & ORITITHEHFIRAEZITRO bivieinoTlz (P>0.05),
L7228> T, AT 100 pmol/L £ T hERG EF OFHINER 1L 220 &Il S 7z,

2624122 A XIZHITIHLOERRUVFRRICTT S4EMR
&R 4.2.1.322

AH % PBS (ICHEL, 02, 1 KT 5 mgkg OFhG-5 THERES 2 D FRFLE L 7= £ — 7 /L RIS
Wik 5 CHIEFRAIRNFRGE R 5 (15 0[) L, DS R R ORI RIS RIETHEBEZRF L, £
7o, #HATE 5 mgkg DG TIERE, FKEHE TR 15, 30, 60 LT 90 73 ZEkILZ4TVy, FE GLP
TR Tl IR 2 JIE L7z,

%@%%,wfhwﬁimﬁwT%,mE,b%ﬁ,E&%WE@%kﬁ%i%@@ﬁ&@b
BX/NZ7 A—% (PR, RR, QRS, QT KU QTc [Mg) (cHHITRRET 5 & bt bdZ iR b
nighotz, £z, WTFROARIZBW TS, HkRNT A —% (E—27 KR, v—7 R
b= *@?ﬁ’:\%, SRR N ORI L) (S RITRED BV o Tz, 7238, 5 mglkg D54
TEZIZBIT2MET Y F 27 v F RIS 30.8 pg/mL, Hf 243 ug/mL ThH o7,

Ltﬁof,KﬁmSmwgifﬁ@%%&@@%%ﬂﬂ#éﬁ%@ﬁw&%%éhto

2.6.25 FENFHNEYHEEFRAFER
SRR SRR BRI AR 580 L 722> > 72,

2.6.2.6 %Q&U%HDFFH

W71 % BAT DRBRICIN T, AT GC-C BRI L CREGBAPEZ R L, MldlN cGMP
REZHINS W2, 72, GC-CZERUNDZFHIK, £ 4 F v XV KT o AR—F—|Tkt
L CIEB S Bt &2 R S e o T,

7 v RO T A% MW in vivo REBRIZIB VT, AFIIIBE NI oW S 2GR O cGMP
REZINESE, BESBEIRET D L LB, MMEpmEREsRESEZ, —F5, GC-CKO vV
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ZNZFUNT, ARIIEL cGMP JREEHNIER, I MR E R R OV NG R E 2 R & 72 o
T EnD, RIEOZNSOERILGC-CZEERENLTVDEEZLND,

KIEO KGRI T HERERFT2 BT, EF T v RO~ T AT 5 KGR
AR DI RS 2 E L7 fE R, RIEIZ L2 OB HIFERO b oo, 2D &0 b,
ARIINTEFREO RIGR I RIES W ENRB I T, —F, WAS KTVPRS & W7ol
B LITFEA L RA%E T » NMIAM LRSS B35 KGR Tamsioxt LT, AJEIX
BEERZR LI, IS, AL, 7 v PR~ TR TNBS KIGRET MTE T 5 KM R E
%&ﬁbtoﬁﬁk%?W?@%%ﬂtﬁ%fﬁL@’ﬂTéﬁ%@&iﬁﬁi(ECKOV?

TRBDO LN Enb, RIEOKRBRERIBHUCGEEM & GC-C T/ EEZ L CHRBLT
% & f%—‘z biIvs,

UL LD 7% BT 23805, ARFIE GC-C A MIEMEALIERIC IS < B s WMeEEERA,
/NGRS RRIRHEVE ) B O  Mam i SGE R 2 95 2 L3 B0 L 72 0, IBS-C BFIZH W
THEMELETDLE L LIS, BREEML, TOEREEMRT D2 ENMEFEIND,

OGS SNTARIKL, BEVEN T MM-419447 (T S D, MM-419447 1%, A
DHANRF L RKIGOT L ERETH 13T I BHOELXTTF KT, B b, vUAKRRT v
s DRGIE % FN Tz in vitro BERIZEB W THRE SN TV A FERFTH 5,

MM-419447 OIEBLEME A fRGE U2 iS5, ASK &[RRI O GC-C ZFIATEHALIER 27~ L, in vivo
BRI W T H AR & FIREE OIGE S WMEEIER R OVIMGEE R R EE R 2R Lz, 202 &he
D, MM-419447 %, ARIEZFEAREL LEEOEBEHRBLUZHEG LWL EEX LD, £z,
KRIEONRAFT XA TEY T 4 IR LT X COFEREWFE (7R, Ty N EOI=2A4
P) ITBNTELS (0.2%A01), B MIBWTHRAFGEHEOMIEPREITITE A EDORETE
B (02~3ngmL) KRifiTho7- (52.64-22), HiZ, MM-419447 DT v MBI DA 4
TRAZEVT 4 bARFKEFRETHY, b MIAREKZR DS L2 O MR MM-419447 2%
IXTRTORECTER TR 2~3ng/mL) K Th o7z (F£264-22), 2D EITMZT, GC-C
ZREPIGE EROEERNCRE L T D 2 EnD, AL MM-419447 1%, JEEBRILF A5 Tk
2 HFERFNCE W T GC-C ZHEBIEAT 2 Lz Xy, EAEMRZEEL WL LB LN
Al

GC-C ZARDTEMAIZ X 0 M cGMP JREEIE EH-9 2 723, il cGMP X EICEHE X T —
B GI (PKGID 12X 2 cGMPKTFME Y (At LC, 15 ERGMIRTESE /e T 2 Z bk
MEERSEER AN 1 (CFTR) ZIEME LT 2 Z LIk v, IBEMEN~OEY A 4 CER A 4
VU E R S 4 % [Pfeifer, 1996; Selvaraj, 2000; Vaandrager, 1998; Vaandrager, 2002], & DO#55%, 15
BTN EENN UG E A RES TLHET 2 Z E N BE TV 5D,

KGR TIZET D cGMP DBAEIZHONT, W O0OMENRH D, fil Lz~ ARG E N
(2 AFRE 2 SR AR RRAE 2 F O T in vitro SRBRICE W T, AFRL Y cGMP (3R ODMERRRE D3 K %
il L 7=[Castro, 2011; Castro, 2013], 7=, 7 bk TNBS KGR 5 KIH BT 7 /B0 T,
#2085 S U7z cGMP I3 IR 2 o L, PR CTRIGZ AR & 32 RO D% Kk % 1l
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L 7=[Silos-Santiago, 2013], KRR Z151ET 5 RO OEAETT I, IS R TR ICFET
LHZERMBNTWD, F£72, Caco-2 A AW ZRABRIZIH VT, ARIRITHIIEAN cGMP (2N
ZC, HRRTESRIER & QMU O MBS R D cGMP IS EH S8, ZoZ b, KED
VERZ X > T LR AN CREA: S 072 cGMP 1, RIS K OVKE R T /L% oo i J7 i ic it S hu b
ZEDWIRENT, BLEDZ LoD, ARIETR MR E N U KGR RAEE TS Z L ic X
DR A UE L, & OERIZRIE FHRIZ 3T 2 Mash cGMP OHIINC X > TH(E S L5 AlREM:
DRI Xt
HE SN O AEDEMIMF 21X 2.6.2-29 ITF L DT,

2.6.2-29 BEIND)FoO0F FOERERF

AR T AL

CFTR : ZEMaMERRAHER E@BIAEIK T, cGMP : ¥« 27 U v GMP, CI : #i{k¥ A1 4>, GC-C: 77 =)Ll
77 —¥ C (Z4MK), HCOy : MIKEEA 4, Hy0: /K, Na': 7 MU AhAf Ay, PKGIL: BEAEFXF—F
GII, +: &Mk, - sROMEsREO I

WIZ, BIRAEEIEERIZ W C, AREITINEMAZEET VR OAEA A RigEZ v MZBIT D
PEMEEIE T 2WEL, TALOREBICH L THLAENTH SR RIS SN, 7k, A
13T v MRS RIS T A MIE S R o T,

LEMHBRBRICBN T, a7 Ny 7 U —iBr e LT, DR & ORISR 5 AIEO/E
M ARG LTz,
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In vitro BBR/AEEFIIRBRICB VT, AFK (10, 100 umol/L) (% HEK293 #ifEiZ&iF 5 & k hERG
F ¥ XN ENT DAY U LERIC %E#ﬁ@%%$éﬁﬂokor@43uﬁﬁ(0%dmg@)
Z BRI RN FHE G- L 72 BR OO M R K ORI R IS RIE T8 2 MGt Loy, A, O,
DER K OMER R NT A — 2 YR ORBITRD bR ole, Ledi> T, ARFEITITO M
RN ORI R DAERIE 2 I S, HRAR RIS B9 5 e SR E AR 1 920 L
RInoToM, THETIZER LIEAEDO- TR, Ty MNXUTh =7 A Pz 280 XLk
WG #BMERBR (2.6.6) OWTHUCIBW TS, HHRIRR R ~DE L /T 2 Z0ITER O b7
Mol

2.6.2.7 HEF*
FRIFFEDO AL DY 2 GFTTHA LT,

2.6.2.8 S&EXH
Castro J, Harrington AM, Hughes PA, Martin CM, Ge P, Shea CM, et al. Linaclotide inhibits colonic

nociceptors and relieves abdominal pain via guanylate cyclase-C and extracellular cyclic guanosine
3’,5’-monophosphate. Gastroenterol. 2013;145:1334-46.

Castro J, Martin C, Hughes PA, Silos-Santiago A, Kurtz CB, Blackshaw LA, et al. A novel role of cyclic
GMP in colonic sensory neurotransmission in healthy and TNBS-treated mice. Gasteroenterol.
2011;140:S-538.

Pfeifer A, Aszodi A, Seidler U, Ruth P, Hofmann F, Féssler R. Intestinal secretory defects and dwarfism in
mice lacking cGMP-dependent protein kinase II. Science. 1996;274:2082-6.

Selvaraj NG, Prasad R, Goldstein JL, Rao MC. Evidence for the presence of cGMP-dependent protein
kinase-II in human distal colon and in T84, the colonic cell line. Biochim Biophys Acta.
2000;1498:32-43.

Silos-Santiago I, Hannig G, Eutamene H, Ustinova EE, Bernier SG, Ge P, et al. Gastrointestinal pain:
Unraveling a novel endogenous pathway through uroguanylin/guanylate cyclase-C/cGMP activation.
Pain. 2013;154:1820-30.

Vaandrager AB, Smolenski A, Tilly BC, Houtsmuller AB, Ehlert EME, Bot AGM, et al. Membrane
targeting of cGMP-dependent protein kinase is required for cystic fibrosis transmembrane
conductance regulator Cl” channel activation. Proc Natl Acad Sci USA. 1998;95:1466-71.

Vaandrager AB. Structure and function of the heat-stable enterotoxin receptor/guanylyl cyclase C. Mol Cell
Biochem. 2002;230:73-83.
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263 FEARBIER
EEHRER  —EX
26.3.1.1 FEHR: —BER (0 1)

2.6.3.1

2.6.3
EEABMER

WEE Vo eF R

Methods of . o
Type of Study Test System Administration Testing Facility | Study Report Number | CTD Number
Primary Pharmacodynamics
Relative binding affinities of linaclotide and MM-419447 to . Ironwood
human GC-C receptor Human T84 cells In vitro Pharmaceuticals | MDP-103-060-PHR-01 | 4.2.1.1-1
Effect of pH on the relative binding affinities of linaclotide, Tronwood
- i i Human T84 cells In vitro . MDP-103-067-PHR-01 42.1.1-2
MM-419447, STa, STc, guanylin, and uroguanylin to human Pharmaceuticals 2.1
GC-C receptor
- i i . I d
Relative binding affinity of linaclotide to rat GC-C receptor Spraguenll)uacv(&)/lz}ll Crzicllsntestlnal In vitro Pharrr(r)lralll(:l(;i cals | MDP-103-059-PHR-01 4.2.1.1-3
Relative binding affinity of linaclotide and MM-419447 to rat Sprague-Dawley rat intestinal Ironwood
g y In vitro - MDP-103-071-PHR-01 42.1.1-4
GC-C receptor Pharmaceuticals
(brush-border membrane)
Binding of linaclotide to intestinal mucosa from GC-C KO GC-C KO or WT (C57BL/6) . Ironwood
. mouse intestinal mucosal cell In vitro : MDP-103-058-PHR-01 4.2.1.1-5
and WT mice Pharmaceuticals
and brush-border membrane
. . . - . 50 different mammalian
Selectivity of linaclotide binding to receptors, ion channels receptors, ion channels and In vitro - MDP-103-019-PHR-01 4211-6

and transporters

transporters

Table continued on next page

T AT T AR




UFsmF R

2.6.3.1.1 EBEHE: —BEXR (£02)

2.6.3
EEABMER

WEE )V aF R

Methods of

Type of Study Test System Administration Testing Facility | Study Report Number | CTD Number

Primary Pharmacodynamics (continued)

In vitro stimulation of cGMP production by linaclotide and . Ironwood

MM-419447 Human T84 cells In-vitro Pharmaceuticals | MDP-103-001-PHR-01 4.2.1.1-7
Astellas Ph

Reanalysis of results in Study report MDP-103-001-PHR-01 N/A N/A T e, e 0456-PH-0002 42.1.1-8

. ) In vitro Ironwood

Effect of linaclotide and STc on cGMP efflux Caco-2 cells Pharmaceuticals | MPP-103-053-PHR-01 4.2.1.1-9

Effect of linaclotide and tegaserod maleate on mouse 7-9 day old CD-1 suckling Single oral Ironwood

intestinal secretion mice administration Pharmaceuticals MDP-103-015-PHR-01 4.2.1.1-10
Astellas Ph

Reanalysis of results in Study report MDP-103-015-PHR-01 N/A N/A T 0456-PH-0005 42.1.1-11

Effect of linaclotide on intestinal secretion and cGMP Sprague-Dawley rats Intra-intestinal Ironwood

production in rats (female) injection Pharmaceuticals MDP-103-024-PHR-01 4.2.1.1-12

Effect of linaclotide on intestinal secretion and cGMP GC-CKO anii\ég (C57BL/6) Intra-intestinal Ironwood

production in GC-C KO and WT mice (male) injection Pharmaceuticals | MDP-103-026-PHR-01 4.2.1.1-13

Effect of linaclotide and tegaserod maleate on mouse GI CD-1 mice Single oral Ironwood MDP-103-016-PHR-01 421114

transit (male and female) administration Pharmaceuticals T et
Astellas Pharma

Reanalysis of results in Study report MDP-103-016-PHR-01 N/A N/A 0456-PH-0006 4.2.1.1-15

Inc.

Table continued on next page
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EERREIER
2.6.3.1.1 FEEHER: —EX (£D 3)
WEm'E . Vo eF R
Methods of . o
Type of Study Test System Administration Testing Facility Study Report Number | CTD Number
Primary Pharmacodynamics (continued)
: Single or 5-days
ini i i ; CD-1 mice 1 d
Effiect of acu(tle orlsubacute admmésltratloq of linaclotide - repeated oral P rrr(;lr;\;\;(zl(;icals MDP-103-017-PHR-01 4211-16
and tegaserod maleate on mouse GI transit (female) administration
Reanalysis of results in Study report N/A N/A Astellas Ph I
MDP-103-017-PHR-01 stellas Pharma Inc. 0456-PH-0007 4.2.1.1-17
Effect of linaclotide and tegaserod maleate on rat GI Sprague-Dawley rats Single oral Ironwood
transit (male and female) administration Pharmaceuticals MDP-103-013-PHR-01 4.2.1.1-18
Reanalysis of results in Study report N/A N/A Astellas Ph I
MDP-103-013-PHR-01 stellas Pharma Inc. 0456-PH-0003 4.2.1.1-19
Effect of linaclotide on GI transit in GC-C KO and WT OC L p0and WT Single oral I d
ect ot linaclotide on GI transit in - an C57BL/6) mice Ingle ora ronwoo
mice ( ) administration Pharmaceuticals MDP-103-025-PHR-01 4.2.1.1-20
(male and female)
Effect of linaclotide on abdominal pain responses induced Wistar rats Single oral Astellas Pharma Inc
by colorectal distension in rats (male) administration ) 0456-PH-0001 4.2.1.1-21
Effect of linaclotide on water avoidance stress-induced Wistar rats Single oral : » 5 421120
visceral hypersensitivity in rats (male) administration MDP-103-022-PHR-0 Lol ds
Effect of 1inaclotide' on ViSCCI‘E'll hypersens'itivity influced Wistar rats Single oral
by TNBS-caused inflammation and partial restraint MDP-103-014-PHR-01 4.2.1.1-23

stress in rats

(male and female)

administration

Table continued on next page
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2.6.3.1.1 EEHE : —BEX (£04)
WERATL : Vs uF R
Methods of . .
Type of Study Test System Administration Testing Facility Study Report Number | CTD Number
Primary Pharmacodynamics (continued)
Reanalysis of results in Study report N/A N/A Astellas Pharma Inc. 0456-PH-0004 491,104
MDP-103-014-PHR-01 o
Effect of linaclotide on inflammation-induced visceral Wistar rats Single oral
hypersensitivity in TNBS-treated rats (male) administration MDP-103-030-PHR-01 4.2.1.1-25
GC-C KO and WT Oral administration
Effect of linaclotide on inflammation-induced visceral . at two time points
C57BL/6 p
hypersensitivity in TNBS-treated mice ( ) mice (baseline and - MDP-103-023-PHR-01 4.2.1.1-26
(male) post-TNBS-induction)
Reanalysis of results in Study report N/A N/A Astellas Ph I
MDP-103-023-PHR-01 stellas Pharma Inc. 0456-PH-0009 42.1.1-27
Single oral
Sprague-Dawley rats administration
Effect of linaclotide on stool consistency in rodent and CD-1 mice 0 twice-dail Ironwood MDP-103-032-PHR-01 | 4.2.1.1-28
ect of linaclotide on stool consistency in rodents nce- or twice-daily Pharmaceuticals -103-032- - 2.1.1-
(male and female) oral administration for
5 days
Table continued on next page
T AT T AR 5
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26.3.1.1 EBHRE . —EBX (£05)
wWmE . Vs aF R
Methods of . - CTD
Type of Study Test System Administration Testing Facility Study Report Number Number
Secondary Pharmacodynamics
7-9 day old CD-1
Effect of linaclotide and MM-419447 on mouse suckling mice and Sinel | administrati Ironwood
intestinal secretion and rat GI transit Sprague-Dawley rats fngie orat administration Pharmaceuticals MDP-103-018-PHR-01 4.2.1.2-1
(female)
R lysis of Its in Stud rt
M%r;f 1}2)831?001 8{6}511_11115_(1)11 uay repo N/A N/A Astellas Pharma Inc. 0456-PH-0008 421222
Effects of linaclotide and MM-419447 on Sprague-Dawley rats Intraintestinal iniection Ironwood
intestinal secretion in rats (female) ) Pharmaceuticals MDP-103-085-PHR-01 4.2.1.2-3
In vitro cGMP production by linaclotide Ironwood
degradation products formed during the digestion Human T84 cells In vitro Pharmaceuticals MDP-103-039-IAR-01 4.2.2.4-7
pathway in the intestine
In vitro cGMP production by linaclotide Ironwood
ogoooaig i ] . - - _ - -
atai formed during the manufacture of Human T84 cells In vitro Pharmaceuticals MDP-103-061-PHR-01 4.2.1.2-4
Table continued on next page
T AT T AR 6
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2.6.31.1 EBEHE . —Ex (70 6)
wRmE - Vs uF R
Methods of . . CTD
Type of Study Test System Administration Testing Facility Study Report Number Number
Secondary Pharmacodynamics (continued)
In vitro cellular pharmacological activity of
. . . . H T84 cell In vi Ironwood
linaclotide drug substance impurities uman cells nvitro Pharmaceuticals MDP-103-136-PHR-01 4.2.1.2-5
MM-448398 and MM-448775
In vitro cellular pharmacological activity of
i i Human T84 cells In vitr Ironwood
linaclotide drug product degradants MM-447619 u nvitro Pharmaceuticals MDP-103-069-PHR-01 4.2.1.2-6
and MM-448623
Oral administration at two
Effect of linaclotide on rat GI transit in Sprague-Dawley rats | time points (immediately Ironwood
postoperative ileus model (female) following surgery and Pharmaceuticals MDP-103-027-PHR-01 4.2.1.2-7
after 1 h recovery)
Effect of linaclotide on rat GI transit in Sprague-Dawley rats Sinele oral administration Ironwood
opiate-induced constipation model (female) & Pharmaceuticals MDP-103-043-PHR-01 4.2.1.2-8
Effect of linaclotide on stress-increased colonic Wistar rats Sinele oral administration : | | 4210
paracellular permeability in rats (female) & MDP-103-031-PHR-0 2.1.2-9

Table continued on next page
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GLP Methods of . ..
Type of Study Study Test System Administration Testing Facility Study Report Number | CTD Number
Safety Pharmacology
Effects of linaclotide on cloned hERG channels hERG-transfected .
expressed in mammalian cells Yes HEK293 cells In-vitro - MNP-103-024-SPR-01 4.2.1.3-1
Cardiovascular and respiratory effects in the Beacle d . .
anaesthetised dog following intravenous Yes cagle cogs Single gltravenous _ MNP-103-025-SPR-01 42.1.3-2
administration (male and female) 08¢

GC-C: guanylate cyclase C, GI: gastrointestinal, HEK: human embryonic kidney, hERG: human ether-a-go-go related gene, KO: knock out, MM-419447: active metabolite of

linaclotide, N/A: not applicable, pSTa: porcine-derived heat-stable enterotoxin, STa: human-derived full-length (19-amino acid) E. coli heat-stable bacterial enterotoxin a, STc:

synthetic peptide comprised of the core sequence (amino acids 6-19) of STa, TNBS: Trinitrobenzenesulfonic acid, WT: wild type

Astellas Pharma Inc.: 21, Miyukigaoka, Tsukuba-shi, Ibaraki 305-8585, Japan, _, France, _

_, USA, _,UK, Ironwood Pharmaceuticals (former Microbia, Inc.): 301
Binney Street Cambridge, MA, US A, | NN
France. I :




URRb/Z= AN 26.3
EERREIER
2632 MHEERMITLHHER
2.6.3.21 SHEEMITEHHER Unvitro, D 1)
. . CTD Number
Iy . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
Relative binding affinities of In vitro o s, titive 003.21’10.;)31,60-11(’) Linaclotide Ki = 1.69 nmol/L 4.2.1.1-1
linaclotide and MM-419447 binding with ~I-pSTa Duplicate 316.100 and MM_419447 Ki = 3.82 nmol/L (MDP-103-060
to human GC-C receptor in human T84 cells P ' -PHR-01)
1000 nmol/L
Ki (nmol/L) pHS pH7 pH 8
Effect of pH on the binding 0.003. 0.01. 0.1 Linaclotide 1.7 3.1 1.5
affinities of linaclotide, In yitro qomggetitive 0' 3 1’ 3' 1 6 3 O’ MM-419447 0.95 1.8 1.6 42.1.1-2
MM-419447, STa, STc, binding with ~I-pSTa Duplicate 100.300. 1000 and | |-ST2 49 5.4 2.8 (MDP-103-067
guanylin and uroguanylin to in human T84 cells 3000 nmol/L STc 0.89 1.5 1.7 -PHR-01)
human GC-C receptor Guanylin 36 2.8 2.8
Uroguanylin 1.4 11 7.3
Relative binding affinity of bill’f d;;fmv;’;;}?gs;}“g;a 0.01,0.1,1,2, 6, 42.1.1-3
linaclotide to rat GC-C in Spr. ag ue-Dawlf ot Duplicate 33, 100 and Linaclotide Ki = 4.3 nmol/L (MDP-103-059
receptor N Sprag y 1000 nmol/L -PHR-01)
intestinal mucosal cells
In vitro competitive
. . . 125
Relative binding affinity of ?rinsdl?ag flvéfkll)awll-é) S;I:‘lt 0~10 13: 01.83,38.11’000.3’ Linaclotide Ki = 2.63 nmol/L 4.2.1.1-4
linaclotide and MM-419447 >prag | Y Singlet or duplicate 22 21, U, 100, 19447 Ki— 4 | (MDP-103-071
to rat GC-C receptor intestinal mucosa 300 and MM-419447 Ki =4.95 nmol/L "PHR-01)
(brush-border 1000 nmol/L
membrane)
T AT T AR 9




DR a7 =0 Al 2.6.3
EERREIER
2.6.3.21 HZEEMITHEER (Invitro, £D 2)
. . CTD Number
Iy . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
) o '*L-linaclotide binding to intestinal mucosal cells from
In vitro competitive GC-C KO mice was less than 10% of that observed in
12s binding ‘f"lth ) 15 umol/L cells from WT mice. The binding to mucosal cells from
Binding of linaclotide to I-rabeled ligand in WT and GC-C KO mice was inhibited by excess 42.1.1-5
intestinal mucosa from GC-C GC-C KO or WT Duplicate linaclotide. (MDP-103-058
KO and WT mi C57/BL6 mouse 5 PHR-01
an mice intestinal mucosal cell 03.1.3.10. 30 Ki values of linaclotide for inhibition on '*I-pSTa B -01)
and brush-border = 1 (’)O’an d’ > | binding to intestinal brush-border membrane from WT
membrane and GC-C KO mice were 16.2 and 11.9 nmol/L,
1000 nmol/L .
respectively.
In vitro competitive
Selectivity of linaclotide E;I:ﬁ:lllg x;htge;c(l)l Linaclotide at 10 pmol/L did not inhibit binding of each 4.2.1.1-6
binding to receptors, ion . & ) Duplicate 10 pmol/L radioligand to 50 types of receptors, ion channels and (MDP-103-019
different mammalian
channels and transporters . transporters more than 50%. -PHR-01)
receptors, ion channels
and transporters
Quadruplicate
In vitro stimulation of cGMP Except for 4.2.1.1-7
production by linaclotide and MM-419447 at 100 Linaclotide significantly increased intracellular cGMP (MDP-103-001
MM-419447 In vitro cGMP and 300 nmol/L were 0.03,0.1, 0.3, 1, | concentration in human colonic T84 cells at -PHR-01)
measurement in human dgplicat(?. 3,10, 30, 100, concentra?ions of 100 nmol/L and higher, compared with
T84 cells Linaclotide at 0.3, 3 300 and T84 baseline control group.
Reanalysis of results in Study and 300 nmol/L, and 1000 nmol/L MM-419447 significantly increased intracellular cGMP 42.1.1-8
report MDP-103-001-PHR- MM-419447 at 0.1 and concentration at concentrations of 10 nmol/L and higher. (0456-PH-
01 1000 nmol/L were 0002)
triplicate
. Application of linaclotide and STc to the apical side of
Effect of linaclotide and STc [n vitro C.GMP Vehicle; duplicate, 0.01, 0.1 and Caco-2 cell monolayer increased the intracellular level of 4.2.1.1-9
measurement in Caco-2 L . . (MDP-103-053
on cGMP efflux drugs; triplicate 1 pmol/L cGMP as well as the levels of cGMP in both the apical
cell monolayer -PHR-01)
and basolateral compartments.
T AT T AR 10




Vrras R 2.6.3
EERREIER
2.6.3.21 $hHhZEFEMITHEER (Invivo, £D 1)
. . CTD Number
Iy . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Stll\lliili/n I;:gort
Effect of linaclotide and Vehicle and linaclotide Linaclotide: 42.1.1-10
tegaserod maleate on mouse at 2.5, 5 and 10 pg/kg 25 5an d’ Linaclotide significantly increased the intestinal (MDP-103-015-
intestinal secretion used 10, 13, 6 and 13 | 0' ’ ke po secretion in suckling mice at 2.5, 5 and 10 pg/kg. PHR-01)
In vivo intestinal mice, respectively. HEKED In the experiment using the higher dose range,
secretion in 7-9 day old Linaclotide linaclotide significantly increased the intestinal secretion
Reanalysis of results in Study CD-1 suckling mice N=6 for experiment tesaserod: i at doses of 15 pg/kg and greater. On the other hand, 42.1.1-11
report MDP-103-015-PHR- using higher dose 215 %1 P 420’ and tegaserod maleate significantly increased the intestinal (0456-PH-
01 range of linaclotide P secretion only at a dose of 420 pg/kg. 0005
1250 ug/kg po )
and tegaserod.
In vivo intestinal Linaclotide increased intestinal secretion in proximal,
. . secretion and cGMP oy middle and distal small intestines, and colon. Except for
Effect of linaclotide on _ . Application of . . ) . o 4.2.1.1-12
. . . level in N=10 for vehicle . distal small intestine, these increases were statistically
intestinal secretion and _ . . 5 ugin the L (MDP-103-024-
c¢GMP production in rats Sprague-Dawley rats N=11 for linaclotide intestinal loop significant, PHR-01)
(female) Linaclotide significantly increased cGMP levels in
proximal, middle and distal small intestines, and colon.
Effect of linaclotid In vivo intestinal WT groups; N=6 {;I%aclgtldi signlff:atélc}/ gui?gsec'l intestinal secretion in
rect of finaciotide on secretion and cGMP GC-C KO + vehicle; Application of At micee. . 42.1.1-13
intestinal secretion and : _ ’ . Linaclotide showed tendency to increase cGMP level in
I level in GC-C KO or N=5 5 pgin the o . (MDP-103-026-
c¢GMP production in GC-C . . - the intestinal loop of WT and GC-C KO mice. The
: WT C57BL/6 mice GC-CKO + intestinal loop ) : . ; PHR-01)
KO and WT mice . . . increase in the cGMP level in GC-C KO mice was
(male) linaclotide; N=4

smaller than that in WT mice.
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VFrras R 2.6.3
EERREIER
2.6.3.21 $HhzEEMFITEHEER (nvivo, £D 2)
. . CTD Number
Iy . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
Study using lower dose
range of linaclotide.
Effect of linaclotide and Relipectlve number§ n . - Linaclotide significantly increased the GI transit in 4.2.1.1-14
tegaserod maleate on mouse emale and male: Linaclotide; female mice at 25, 50 and 100 pg/kg (MDP-103-016-
GI transit Vehicle; 20 and 20 6,12.5,25, 50 and . L . ’ . PHR-01)
Linaclotide significantly increased the GI transit in
6 ng/kg; 21 and 10 100 pg/kg po le mi K
. o 12.5 pg/ke: 21 and 10 male mice at 100 pg/kg.
In vivo GI transit in : ’ . In the experiment using the higher dose range,
CD-1 mice 25 pg/kg; 21 and 11 Study using higher | .. oy . .
- ’ linaclotide significantly increased the GI transit in
50 pg/kg; 19 and 11 dose range of .
(male and female) . . . female mice at doses of 125 pg/kg and greater. On
100 pg/kg; 20 and 11 linaclotide and .
tegaserod: the othei1 h';nd, tegaser(()id male?‘;eomgr(l;fg(c)e(l)r(l)tly N 211t
Reanalysis of results in Study . . ’ increased the transit at doses o an pg/kg in 2.1.1-
report MDP-103-016-PHR- Study using hlgher dose 30, 125, 250, 750 female mice, while the intermediate doses at 125, 250 (0456-PH-
range of linaclotide and and 3000 pg/kg po . o . .
01 and 750 pg/kg did not significantly increase it. 0006)
tegaserod,;
N=10 except for vehicle
was N=19
Effect of acute or subacute
dministration of linaclofid 42.1.1-16
a an;ms ra 1051 0 11n?c otide Linaclotide at 60 and 250 pg/kg significantly (MDP-103-017-
and tegaserod Maleate on In vivo GI transit in Linaclotide; 60 and | increased the GI transit after acute or 5-days subacute PHR-01)
mouse GI transit ‘ .. S
CD-1 mice N=10 250 ng/kg po administration in mice.
(female) Tegaserod,; Neither acute nor subacute administration of
Reanalysis of results in Study 1000 pg/kg po tegaserod maleate at 1000 pg/kg increased the transit 4.2.1.1-17
report MDP-103-017-PHR- in mice. (0456-PH-
01 0007)
T AT T AR 12




DR a7 =0 Al 2.6.3
EERREIER
2.6.3.21 $hHhZEFEMITHEER (Invivo, D 3)
. . CTD Number
Iy . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
Respective numbers in Linaclotide;
Effect of linaclotide and fema.le and male: 1.25,2.5,5, 10 42.1.1-18
tegaserod maleate on rat GI Vehicle; 5 and 6 and 20 pg/kg po (MDP-103-013-
transit 1.25 pg/kg; 5 and 6 Linaclotide significantly increased GI transit in both PHR-01)
In vivo GI transit in 2.5 ng/kg; 5 and 6 St’udy us'ing both | female and male rats at doses of 10 pug/kg anq greater.
5 ug/kg; 6 and 6 linaclotide and Tegaserod maleate at 1000 and 3000 pg/kg did not
Sprague-Dawley rats e . . S
10 pg/kg; 6 and 6 tegaserod. significantly increase the GI transit over the vehicle in
' ' (male and female) 20 ug/kg; 5 and 5 Linaclotide; 10 | female rats, while linaclotide at 20 pg/kg significantly
Reanalysis of results in Study and 20 pg/kg po | increased the transit in the same assay 4.2.1.1-19
report MDP-103-013-PHR- Study using both Tegaserod; (0456-PH-
01 linaclotide and 1000 and 0003)
tegaserod; N=8 3000 pg/kg po
. . In vivo Gl transit in Female; N=10 Linaclotide significantly increased the GI transit in both
Effegt (.)f linaclotide on GI GC-CKO and WT except for GC-C KO female and mfle WT m}i]ce. 4.2.1.1-20
Eﬁrclzlt in GC-CKO and WT C57BL/6 mice +linaclotide was N=11 100 pg/kg po Linaclotide did not significantly increase the GI transit in (M]?,II;I{(_)S i())25-
(male and female) Male; N=9 both female and male GC-C KO mice.
Effect gf linaglotide on In vivo colorectal . . . . o 471191
?bdomlnal pain responses distension in Wistar rats N=7 10, 30 and Linaclotide did not affect visceral nociceptive response (0456-PH-
induced by colorectal | 100 pg/kg po to colorectal distension in rats. 0001
distension in rats (male) )
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VFrras R 2.6.3
EERREIER
2.6.3.21 $hHhZEFEMHITHER (Invivo, D 4)
. . CTD Number
Iy . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
Unstressed; N=7 Linaclotide at 3 pg/kg did not affect visceral nociceptive
‘ ‘ In vivo colorectal except for vehicle ) response to colorectal distension in rats, but significantly
Effept of hnaclotl'de On Water | Jictension in Wistar rats | group correspond to Un;‘z)ress?lii ’ 3;1nd increased the response at 30 pg/kg. 42.1.1-22
ayo1dance stress-lr}d‘uged’ with water avoidance 3 ng/kg group; N=8 Hekep Linaclotide significantly inhibited water avoidance (MD.P.-1.03-022-
visceral hypersensitivity in stress stress-induced visceral hypersensitivity at distension
_ Stressed; 0.3, 3 . PHR-02)
rats (male) Stressed; N=8 and 10 ue/ke po | Pressures of 40 and 60 mmHg in rats at 3 pg/kg, and
except for 10 pg/kg; Heke p significantly inhibited the hypersensitivity only at a
N=7 distension pressure of 60 mmHg at 0.3 pg/kg.
Effect of linaclotide on
visceral hypersensitivity In vi TNBS; N=9 . . - C . 4.2.1.1-23
. colorectal ’ 2.1.
induced by TNBS-caused n giz:t(;mion - except for 3 pg/ke: Llnaclotld.e.at O.Z.a‘ ngkg 51gn1ﬁcant}y inhibited visceral (MDP-103-014-
inflammation and partial N=10 hypersensitivity induced by TNBS in rats. PHR-01)
. . TNBS-treated (male) 0.3, 3 and Linaclotide at 3 pg/kg significantly inhibited partial
restraint stress 1n rats : : . . ; e e
and part1§11 restraint Stress: N=8 30 pg/kg po restraint stress-induced visceral hypersensitivity in rats.
Reanalysis of results in Study stress-\%)p‘l[led (female) except for ’3 0 ng/ke: Llnaclptlde did not affect colorectal volume at any tested 421124
report MDP-103-014-PHR- istar rats N=9 doses in both models. (0456-PH-
01 0004)
. | | Linaclotide significantly inhibited TNBS-induced
. . n vivo colorecta ; PR
Effect of linaclotide on distension i 0.01 and 0.3 ug/ke z)flgci;}(}gjypersensnwlty in rats at doses of 0.01, 0.03 and 4211
inflammation-induced - ; N=9 0.01,0.03,0.3 '. S . o I e
. PR TNBS-treated Wistar groups; ) ) RV
visceral hypersensitivity in ats 0.03 and 3 pg/ke and 3 pg/ke po L1naclot1d.e.at. 3 pg/kg did not significantly inhibit the (MDP-103-030
TNBS-treated rats N=% hypersensitivity. PHR-01)
groups; 4 S
(male) Linaclotide did not affect colorectal volume at any tested
doses.
T AT T AR 14
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EERREIER
2.6.3.21 $hHhZEFEMITH5ER (Invivo, D 5)
. . CTD Number
. . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
Respective numbers in
. . WT and GC-C KO Linaclotide at 0.01 pg/kg did not affect visceral
Effect of linaclotide on mice under basal nociceptive response to colorectal distension at any 421126
inflammation-induced condition: distension volume in WT and GC-C KO mice under (MD.P.-1.03-023-
visceral hyperser}s1t1V1ty n ) Vehicle; 14 and 14 Basal condition: basal condition. PHR-01)
TNBS-treated mice In vivo colorectal 0.01 png/kg; 12 and 11 0.0land | The visceral nociceptive response in WT mice treated
distension in 0.3 pg/kg; 14 and 12 0 3' P with linaclotide at 0.3 pg/kg tended to be smaller than
TNBS-treated GC-C 2 HEKEDP that in vehicle-treated mice, but there was no statistical
KO and WT C57BL/6 TNBS-treated WT difference between groups at any distension volume.
mice . TNBS-treated; ST . o
mice: 0.01 ug/ke po In GC-C KO mice, linaclotide at 0.3 pg/kg significantly
) ) (male) Vehicle; N=14 VL Hekep reduced the visceral nociceptive response at a highest
Reanalysis of results in Study TNBS+vehicle; N=12 distension volume. 42.1.1-27
report MDP-103-023-PHR- TNBS+0.01 pg/kg; Linaclotide at 0.01 pg/kg significantly inhibited (0456-PH-
01 N=12 TNBS-induced visceral hypersensitivity in WT mice, but 0009)
TNBS-treated GC-C not in GC-C KO mice.
KO mice; N=14
. . Single dosing of linaclotide increased incidence of soft
Single dosing of - . .
stool and non-formed or liquid feces in both female mice
50, 100 and
) ) 200 me po and rats at doses of 50 mg/kg and greater.
Invivo stool consistency gp Single dosing of linaclotide increased incidence of soft 421128
Effect of linaclotide on stool in Sprague-Dawley rats Single dosing; N=3 stool and non-formed or liquid feces in both male mice —
. . and CD-1 mice L= 200 mg/kg po (MDP-103-032-
consistency in rodents 5-day dosing; N=10 and rats at 200 mg/kg.
once a day or . - . . . . PHR-01)
(male and female) Five-days repeated administration of linaclotide with
100 mg/kg po . . . .
. both dosing regimens increased incidence of soft stool
twice a day for oo .
5 days aqd nor}-formed or liquid feces in both female and male
mice without affecting body weight.
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UlvR/ 8= 2.6.3
EERREIER
2.6.3.3 BEIRpIFEEAER
2.6.3.3.1 BIRMFEEHAR (REMERUVRERE L FRAPICEENLITMYOEXEER D 1)
. . CTD Number
I . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
Intestinal secretion:
Effect of linaclotide and In vive intestinal N=13 42.12-1
MM-419447 on mouse 7 vivo ntestina i vl
o - secretion in 7-9 day exception was as_follows, Intestinal Linaclotide and MM-419447 (2.5, 5 and 10 pg/kg) (MDP-103-018-
intestinal secretion and rat 1d CD-1 suckli vehicle; N=10 e 2 onifi i di ool . i PHR-01)
GI transit 0 -1 suckling MM-419447 at 5 pg/ke: secretion: 2.5, 5 significantly increased intestinal secretion in suckling
mice N=9 and 10 pg/kg po | mice.
linaclotide at 5 we/ke: In the GI transit study, linaclotide (6.25, 12.5, 25 and
In vivo GI transit in N=6 HEXEs Transit: 6.25, 12.5, | 50 pg/kg) significantly increased the transit in rats.
Reanalysis of results in 25 and 50 pg/kg | MM-419447 (12.5, 25 and 50 pg/kg) significantly 42.1.2-2
Sprague-Dawley rats . .
Study report Transit: N=10 po increased the transit. (0456-PH-
MDP-103-018-PHR-01 (female) ' 0008)
except for 6.25 pg/kg was
N=5
Effects of linaclotide and In vivo intestinal o
ects of linaclotide an e -
. . secretion in _ Appllcgtlon of Linaclotide and MM-419447 increased intestinal 4.2.1.2-3
MM-419447 on intestinal Sprague-Dawley rats N=10 > g in the secretion in proximal, middle and distal small intestines. | (2L -103-085-
secretion in rats intestinal loop p ’ ' PHR-01)
(female)
Reduced
linaclotide; 3 and
100 nmol/L
In V{'tro CGMP product'%on MM-421202 and Reduced linaclotide and linaclotide degradation products
by linaclotide degradation In vitro cGMP MM-421527: 1 formed during the digestion pathway in the intestine 42.2.4-7
products formed during the measurement in Triplicate 100and | (MM-421202, MM-421519, MM-421524 and (MDP-103-039-
digestion pathway in the human T84 cells 1000 UL MM-421522) did not increase intracellular cGMP IAR-01)
intestine nmo concentration in human T84 cells.
MM-421519 and
MM-421524,
1 nmol/L
T AT T AR 16




VFormF R 26.3
FEIRARMER
2.6.3.3.1 EIRMHEERER KFMRVERFEFE L EIHADIZEFTFNLIFMYOEEER, 0 2)
. . CTD Number
o . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
were
formed b
In vitro cGMP production . . . Eractlon O.f linaclotide .
by linaclotide In vitro CGMP linaclotide increased intracellular cGMP concentration to 42.1.2-4
. measurement in human Duplicate 1.01 nmol/L in human T84 cells (baseline; 0.38 nmol/L). MDP-103-061-
formed during the P
manufacture of linaclotide T84 cells In the same assay, eluted linaclotide increased cGMP PHR-01)
concentration to 16.32 nmol/L.
Mean % response with intracellular cGMP concentration
of each article at 10000 nmol/L was calculated.
Intracellular cGMP concentration of linaclotide at
10000 nmol/L was set as 100%.
In vitro cellular o Mean % of
pharmacological activity of In vitro cGMP 10, 30, 100, 300, Description response at 42.12-5
linaclotide drug substance measurement in human Duplicate 1000, 3000 and 10000 nmol/L (MDP-103-136-
impurities MM-448398 and T84 cells 10000 nmol/L Linaclotide - 100 PHR-01)
MM-448775
MM-448398 69.8
MM-448775 26.0
In vitro cellular Linaclotide: GC-C receptor agonigtic effect of MM—.44761.9
pharmacological activity of In vitro ¢cGMP sextuplicate 0.1,0.3,1, 3,10, was equipotent to that of linaclotide. 42.12-6
. . . 30, 100, 300, MM-448623 showed GC-C receptor
linaclotide drug product measurement in human MM-447619: L . L (MDP-103-069-
Lo 1000, 3000 and agonistic effect, but the increase in intracellular cGMP
degradants MM-447619 and T84 cells quadruplicate 10000 UL . ller than that induced b PHR-01)
MM-448623 MM-448623: duplicate nmo c'oncent'ratlon was smaller than that induced by
linaclotide.
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EERREIER
2.6.3.3.1 BIRMEEHAER (Z0fth)
. . CTD Number
I . Number of Replicate Regimen/
Study Description Species/Test System /Number of Animals Methodology Key Results (Study Report
Number)
10 pg/kg po at two
' ] . . time points
In vivo GI transit in . . _
Effect of linaclotide on rat Sprague-Dawlev rats _ (immediately Linaclotide at 10 pg/kg significantly increased GI transit 4.2.1.2-7
GI transit in postoperative prag y N=10 following sureery | followi ool : (MDP-103-027-
eus model (female) g surgery | following abdominal surgery in rats. PHR-01)
! and after 1 h
recovery)
Effect of linaclotide on rat In vivo GI transit in 12525 and Administration of mgmhine (2.5 mg/kg ip) significantly 42.12-8
GI transit in opiate-induced Sprague-Dawley rats N=8 2, £ an decrease'd GI'tranSIt In Tats. . (MDP-103-043-
o 50 pg/kg po Linaclotide significantly reversed the morphine-induced
constipation model (female) . . PHR-01)
decrease in GI transit at doses of 25 and 50 pg/kg.
Control and all
) Vehlcle—trlzzitgd ETOUDS; Linaclotide did not affect the colonic permeability in
Effect of linaclotide on In vivo colonic B unstressed rats
. . Tty i Wi ; ; . . — . . 4.2.1.2-9
stress-increased colonic permeability in Wistar Linaclotide-treated 0.3,1,3and 10 | Partial restraint stress significantly increased the colonic (MDP-103-031-
paracellular permeability in rats groups; N=8 pg/kg po permeability in rats, but linaclotide did not affect PHR-01)
rats (female) except for stress-induced increase in the colonic permeability at any
stress+linaclotide doses tested.
1 pg/kg group; N=9
T AT T AR 18
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EERREIER
2.6.3.4 REMEREHER
Test Article: Linaclotide
Organ S Method of Gender and CTD Number
rgan Systems Species/ Strain cthod o Concentration/Dose ender an Noteworthy Findings GLP (Study Report
Evaluated Administration n per Group
Number)
4.2.1.3-1
hERG potassium hERG-transfected . 10.and 100 wmol/L _ No significant inhibition of hERG channel
channel HEK293 cells In vitro (0.02 and N=3 current. Yes (MNP-103-024-
0.2 mg/mL) SPR-01)
. . . . 42.1.3-2
Cardiovascular/ Single intravenous 0.2, 1 and 2M,2F No adverse effects on cardiovascular or
. Beagle Dogs . . . Yes (MNP-103-025-
Respiratory ascending dose 5 mg/kg (2 groups) respiratory function. SPR-01)
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