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1. Mitemcinal (GM-611), an orally active motilin agonist, facilitates defecation in
rabbits and dogs without causing loose stools. Neurogastroenterol Motil., 19: 318-26,
2007.

2. Oral administration of MA-2029, a novel selective and competitive motilin
receptor antagonist, inhibits motilin-induced intestinal contractions and visceral pain in
rabbits. Eur J Pharmacol., 581: 296-305, 2008.

3. Nicorandil, a potassium channel opener and nitric oxide donor, improves the
frequent urination without changing the blood pressure in rats with partial bladder outlet
obstruction. Biol. Pharm. Bull., 31: 2079-82, 2008.
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1. /1 =F YU 7 2= | mitemcinal ® 7% F,
A XNZBIT HEFEIRER R



1.1, Z

BOWEREF IV UVZERT A=A ThHd ) A~ YV UHFEE
mitemcinal (GM-611)DFHEREZREZ VY FRB LA X2 AN THRIT LT, EF
7% ¥ T mitemecinal (2.5-10 mg/kg) RO ER 0-3RFH CTHIZ RIS TICHE
REANCHHE B 2N S8 72, Semnoside b F R O&FE% 2-9 REFIZHEE AR
EEEEN, ZOEBIITHEZR L, ELERLEQ mgk)l X VB ZFH
% L7~ 7% T, mitemcinal (2.5-20 mg/kg)iZZEF /KN EF R EMIETIT, B
BRENICHHMEEZ M S ¥, IE¥ A X T mitemcinal (0.3-3 mg/kg)lL T#IZ 2
&P, BOBEHRDOERVCHHET 2 ECoORHLERI Y, ThbHDRE
21X, mitemcinal R TFHEZEZ STICHELZEESTTNWLZ 2R LTS,
Mitemcinal iJ sennoside (2, BEEREEAINROFRELBECITHER L, B
BRI D= b — BN LT WE LUVMERIEEIE & 72 D FIEEME S R S Tz,



1.2. FFim

ERNT B R M EBBERECRVEBRTIEROVLEDTHY
QOL Z#ZE LIETEED M2, (EHD% A 1L 880 I E 5 B (irritable bowel
syndrome ; IBS)D X 5 7R HEEEREBI R 20 HERIBBEFNUCH WA ELE XD X H 7R
SRR E TRATWS >4, Sennoside 72 & O FANIERMBEITIL LF I
TWBER, TNLDIFE A LIIMERRENEL | REICEREZ KL S EHER
Boay ha— 2B L SETWDS T, £, IO TANTKREN S DK
DWEHEMEE D720, THZEOBRWERZBIERITZ 8%V 7, Zhe
Z, BOBREEZ D Z L ABHURIELFISEZ L, BAEDETH &I
BRDAN=ALEETDH, KVIEABRREDORWVERUERSLETDH D,

TF VLR EOT I VBN LRDER Y NTF RT, ZEEHITRW T EERHE

L& DEHFEHIHMMO) 3 B Z T HILERLVELVTHD S, e, v/m 7
A FRFAEMEDOT Y 2u<vA Ly AEBMA)LEF Y VEZRIKT I=AME L
THHNTEY, B b A XZBNTHERITEEL2WEAET MMC #%0
WHEEBIERBIT e B8HESN TS Y, EMARYYF, 41X, B MIB
WCKGEB ZHIM LEHELZRESE TN D Z &b, EEELE L FRICT
HWLEDEF IV VZREENLTEALTOS EEX LR TWS M Zo X
912, EMA O LEESRIMIER X EEEIE 2T T <. TEHELE OEE
HWREREOIBRICERT 2 L Bbihd, Lo L. EMA OHEEHRIIBAMEE
DNRT U AERRLMEEZRBE S S, ZOHEBT, FEEEZHEASED L
Ehiz, BOEF U URERE R T ALEMEROT 570, L OLEMH
ERLENT BT UinL, 12L A YD EMA FERITTE P OBRE T CIEon
BT B EBHESRTND Y,

Mitemcinal
([2S.,4R,5R,8R,9S,108,11R,12R]-9-[(2,6-dideoxy-3-C-methyl-3-O-methyl-a-L-
ribo-hexopyranosyl)oxy]-5-ethyl-4-methoxy-2,4,8,10,12,14-hexamethyl-11-[[3,4,6-tride
oxy-3-(isopropylmethylamino)-p-D-xylo-hexopyranosyl]oxy]-6,15-dioxabicyclo[10.2.1
]pentadec-14(1)-ene-3,7-dione(E)-2-butenedioic acid salt (2:1), Code name: GM-611)



(Fig. Di% EMA 8T, BET CTHORET 2 &L 5 KR LAERINILEH T
H5, TOFRFEETIE, 12-0-AFNMLETHILICE > TEHET TR S
EMA @ 12—t Fax I VEZEDT Mezihiy, BiERE CORER LM L¥,
iz, MFDOAEEEMTAHIZETET Y UIEEEZED. BROKRERRERE
L& EEMEEA]TH D mitemcinal Z A L7z %, Mitemcinal i%, 7V, A
X, PVTEFY URBERENT DB 2ECEESREEREFTTEZ N
RERTWS ?, E72, Mitemcinal R OHE9 5 & EBREMEERERECHER
REBRNEMEDEE CROND BIFHELRZWET L Z L BNHRESNLTND

21,22

o

ARRETCIE. mitemcinal DHEEIZKTT AR EHASNCTH72012, EE VY
FR IS X% BT mitemcinal OFHEICKT DR ERET LTz, £, T/
b RXFER 7Y FERHET VIR D mitemcinal DENEIZHOWNT S ST THES
L7z,

1.3. EBRGER X OERME

1.3.1. EHE4Y

% % (Japanese-White rabbits, KM, 2-4 kg, AL1L T ~ 2 (#8)) & 4 X (Beagle/CSK
MR, 8-10 kg, FANERIFEFFFNZMHER Lz, RIFRIT TN THARERKS
L EREMIES T Do L V| MENEE LR > TEIT LI,

ENE XFRERET MER L 703, 10 B b 13 BeE TOHIRIGEE
Z 3 BEU LT ThoFERICE L, UIFFOERLZESBT HENCIE, &H
BEIZIDA NV RAZERETH-DIC, T2BODT—T /V(EREL60mm, A X
EALAMBNEODPLE~EAL LB LE, 5 BEF-7,

A X TOBRFTIE, BOBEEIZE B A LU REERET 72512, Silascon® 2 5
AANF 2—7 (SHNo. 1, HRAAT 4 v 7 AHR) EZHBBFEMICELD BIC
BHAIICEE LTz, FHB. AT 4 INTFa—T%RET L0, 4 XA
XRDORES Yy VEERSET, A XOERIIFIR2EMBIVITo 7,



A X FHEVIRL, REHCERAShAR< LD 1 BFEEYD washout %7,
WDEBRITER LTz,

1.3.2. EF UV 28EER

AEBRIISEHEL VB LT, EBRYP, KUSMNIEELZ 52 R o7, 1ZLHD 1
BEOHEE(— AT A4 VOHEE) ZHIE L7, mitemcinal (1.25, 2.5, 5,
10 mg/kg). sennoside (12, 24, 48 mg/kg)., ZILEILD vehicle & 07— 7 )V ZEH
LTRAKBE L, BE5Z 1BMI L REMOBEEZAE L, BEOBKRE
PUUTD 421258 LT (1) EEE (EOEMRI-NEE), 2) KEGEDORIZ
FRIZNTOBDR, TRXTHDHIWI—EFABRDLLAVME), (3) TBRE(T~TH
BN ER D B EOTLIR DA TRVME) | (4) KRERIRDOE), REE
FARENBRIN L EIX, TREAR L, TRTOEROEDRBE
3. BEEEMO SN TORWE— AP L, BRERLEZZEIINT A4
—7 T 120 °C, 24 BRHLL bR S, BREEZRIE L, ETOKSEE
X, BEOBEELHEEENOHET L,

1.3.3. BNV E XFER VX ERET VBT SHHEER

TYFEMETNERLT DR, 7. BEEOEERY T XOHENSS
—HEWEE LT, 3 BB EHIFRAEEE(10:00 am-1:00 pm) L7z 7 ¥ FIZ 30 43
(10:00-10:30 am)#REE L, EEBEEL 30 07 & S EERIE Lz, BEE%, PeER
BN L, B 2.5 BRI CRE LEEHE NN — U BREIR SN (RS R),
iz, BLE X EHRE L, BEE% 2.5 BRI OBHMEICKTT 5 E/1 B ROZR LR
Lz, E/AER05,1,2mgkg) xR THRE Lzl 25, AEEFRICHHMEZ I
L. | mgkg CHEE ChoT2(fERBR)., £z, ELERFREMET LT
@ mitemeinal ST T, F/L B R 1 mgkg B F&RE L, £0% 30 oEGEES
¥, FEi% 25 BEOEZEEZRE L, ZOENE RFEREMET VKT D
mitemcinal DZHE ORECTIE, BEE#£ 3 <12(10:30 am), mitemcinal (1.25, 2.5, 5, 10,
20 mglkg) & AT T WSRO E L, EiF#% 2.5 HOELZHRI L, bk Gk



RIRRICEDIR L EP KRS ELZFHE L.

1.3.4. EEA X IR 5 HEEH

EBRBALE 17 BATL V. RERIERT 24 XOFENSF— U EZR/E L, B
BED 60%LL EAEEE 1 BEUNICRE 5 Z &N bz, BHEEROBHE
IZxT B8, T AZERET B 72012, 9:00 am ([ZHEAE L, BAEME 1 ReREIDANICBE
8 L 7= A X1Z% L mitemeinal (0.3, 1, 3 mg/kg)% 10:00 am (CR D& S5 L7z, F&
5 C, mitemcinal 5 mg/kg ZROKE LI-& Z A, BRILEH% U7-EHEFIEBD
bielod, AEBRTII 3 mgkg RxkmMAE L L7z, Mitemcinal 5%, £ T
oA XEBEL, BANCHE URB@ESHERM) 2T L, BORR,
T RO FEA/ 1% b D FFEIZHE - THIT - 72, mitemcinal #&5-% 7 BRI LAPIZHE(E A3
BIEINRhol5E, PIEPHERRZ 420 0 & 272 LU CRiEk L7,

1.3.5. fEHEY

Mitemcinal 1XF I UZEFR) (LFEFRFT TER I N2 DE Az, 130D
# Tl sennoside (KRIEREE T ZEFR) ) BT /L B R(KH AREEEF)ZER LT,
Mitemcinal 1% 3%7 7 £7 & AMEBE CHEB L, 79 FE13( XICERZH 1
F 7213 0.5 mlkg TRAORE L7, Sennoside IFFRBEKTHRL, VX211 £/«
132 mlkg TROKES Lz, EAERIEBERERTHIRL, vV X201 £=
1% 02mlkg TR THRE LTz, 3%7 7 €7 3 LBEBIK, REK, ABREREZ
M Z 4 mitemcinal, sennoside, <E/VE XD vehicle & L7z,

1.3.6. HEEFFHIBRT
THRIOFEIERI chi-squared test THEHT L7z, #ERIL mean+ SEM TR L7, A
EIRFEMEDKREIZIL Jonckheere— Terpstra MRE & A L. LB TIX Student
D ¢ FRFEE T2 Williams FR7E Z AV TRHME L, P<0.05 ZHE & L7z, MEH#ER
FRMTIZIX SAS Preclinical Package Version 5.00 (SAS Institute Japan Co., Ltd.)% &
L7,



14, fER
1.4.1. E® 7V XI28I1) 5 mitemcinal, sennoside D HE{E{EHE/EH

Mitemcinal(2.5, 5, 10 mg/kg) IR D& E% 3 RFECTHMELZ(EE L=, 1.25
mg/kg TIIEREEOHENMIIZRD bR d - = (Fig2A) . Mitemcinal % 5%, BE
MEINFZEORITEFE., HEWVEEELR LN, SHAED mitemcinal &
HEET 12 R0 U3 F TRREIF D b iz(Table 1),

Sennoside Tlik, B U 5% 3-9 R CEEEEHENM L, mitemcinal #5144
TELNEBEEOY—7 LV HbZWVWEREES R L7-(Fig. 2B), SEsh 7=
T & A EDEITTBIRED 2 W IFKERE T, 24 mg/kg B E5FET 15 ILH 6 ILAS, 48
mg/kg FEEET 13 [BH 12 A THER L, b OBRERO FTRIFEARED
vehicle #& 5.8 & L ~F RIZE 2> 72 (Table 1),

Mitemcinal & sennoside DHEEIZxTT A IEFIZER > TE Y | mitemeinal DOHFE
EIREERIX R 5% 3 BRI CRD B DI L, sennoside 134 5% 2 FefH HHE
BIREEANBE L, ZOEMRITHN 7 RtV 72(Fig. 2). KIZ, mitemcinal &
sennoside DHEEIZRE DENRIZHOWT, B 54 0-3 B & 2-9 BRI OEIRE
BLETKSEFRTHE L, Fig. 3A 1277 XL HIZ, mitemcinal 1ZZEH/KS
EEEFENEEAZ L2 AEKFHICEREEZFEEIZHEMIE T, —7.
sennoside IIEEEE, EFAKNEEL HLICHERFEHIZAERIENES Y, &
FE® sennoside (48 mg/kg)lz Lo THEH EN-RBEE (7 KefF) 1 106.96 +
16.56 g IZ%F L. & & mitemcinal (10 mg/kg) CHEH Sz ZEEEG FrE)IX
9.20 +3.35 g T3 ¥ . sennoside ¥ mitemcinal L Y B EEL NI, L,
B FHE D sennoside DEF /KL EH T 84.3+2.6% (n=13)TH ¥ | vehicle D 64.7
+0.8% (n=13) & LB L CHEIZE »> - T2 (Fig. 3B),

14.2. BV b XFHER TV EMET L ORESL
3 LA EHIFBAREE(10:00 am-1:00 pm) X W7z ¥ 2, 30 oI E 5 2
SN Ko CTHHMEEE R LTz, & OPHMEIBEER TE®ZRN D 2.5 R E Th &,
B LT HHE 7 — U DGR T 1 2.5 BRI S/ (Fig. 4A), £ 2T, #fE



KT 2.5 B OPEICKTT 5 E/ B ROZRICOVTRE L7, MEFERNICE
NeXEETERETDE, A RXIBEICL > THERINHHEL AEKE
BIZHNE] LTz, B b B R OFEEMHIZIRIL. 1 B L2 mgkg THE Th o 7 (Fig.
4B), Vehicle, E/LE X 0.5, 1. 2mgkg ETH 5% 30 wEOEBEEIL. £hE
404 +1.74, 38.5+1.58, 39.5+2.44, 340+£1.70g(m=7)TH VY, T/t RIIE
EBEICEERY 52 bolz, TNUDDHERNL, BNV EREREMET LV TO
BETTIT BB X | mghkg ZRAEEERNCR TR E L. 2 0% 30 SHFEEE S,
R TH 25 O EBEEZRIE L7,

1.4.3. B/ RFHREMIZHTT 5 mitemcinal DZHE:

EV e R mgkg)IBEER T % 2.5 FEIORBEEZ A BICIAI Lz, K
SEETIE, E/LE RILRLER (normal) & HEREIIZFRD b d o 7= (Fig. 5).
Mitemcinal 1%, Smgkg BAKRE LV EFKSEEICEELZEZ DT LR, E
LB R & AHEEMS 2 E & ¥/~ (Fig. 5), Mitemcinal #5F£F X O vehicle &
EROEOBRIL, EEEEITEHMETH Y . mitemcinal #25% THIZ R L@
ENES YN oY (ASoY

1.4.4. TEFA XIZH1T % mitemcinal DHHEI3 DR
Mitemcinal #& 0% 512 X ¥ | FIEIHEE R X mitemcinal O EEFEIIZEMNE L
7. B ED mitemcinal (3 mg/kg) Tik, BAFKRE 5 FEELUPIZ T TOMEEKD
PEE L7- DIkt L. vehicle # 58 CITBEE L - EEIIBZE S 2 h o T (Fig. 6).
Mitemcinal # 5RO EDTRIT, EFHED D WITHETH Y | mitemcinal (I X
WX L TR ERE LR o T,

10



15, BREB IO

IER 7Y IR 5RE T, mitemcinal 1% A% 54 2-3 BRI LI I HEE(R
EEAIE® b, XA, sennoside TR O 5% 2 B E CIIEHET
S A BHEITBE SR D> o7, Sennoside |2 & B HHEREIE TR 54 2 B
A3 7 BFRIEY VT2 A3 mitemeinal 1 & D HEEIREMER TR 5% 1 BN OBERS
. 4 BEEIRRICITHEE AR R SR o 72, T b OFERIX, mitemceinal I3 sennoside
WCHA BRFEHRN R, ERARMIEW D, BMERME2Za fo—L LR
TLTDIERRBREINTZ, UFFIZBWT, TF U UZRIEIT EEHEE L
FIRRIC KIS RPN HRZEICEEL L, TV VB IO EMA XUV XHH A
B EINMESED 2 ENFMbN TS B2 F7- EMA I invivo EBR T
PXRIGEB R L, SHELRESED 2L BMESN TV 6, BOR G
BE72 EMA /KD mitemcinal IZEFV UEFEEZN LT, v X+ ZHEBEE
F & TRINIAE S 72 2, £z, mitemeinal 137 Y FRIBOMES L OHEBD
TF U URARICERT DI L PHERB SN TS *, Mitemeinal 13 EEE(LE 5>
ORI ENTETICMHFIIBITL, BF U VEREEI U CRGES 2R
DI LWL VERRET D LEAOND, THMHEET. mitemcinal (3 mg/kg)
EUYFIRARET H L, BEHE 30 HITLOFICHITL, Tmax BEC Tip
TN ZENHREHRK 2 RT3 L O 10 BEE C & - 7= (unpublished data), A5 T,
mitemcinal (2 & 5 ZEEDENMIT, Tmax F T mitemcinal 0D 5 8 E DR
ZAEIC & < —B LT\, Sennoside I mitemcinal & ¥ 3BV K CHEE 2B L
Teo —MXBEYIZ sennoside IERIBIZEIZE L TX LD T, KIBOBRAEIC L 0 A3
T BTERERTLEX LN TND Y,

ARIRFITIX. sennoside IZ mitemcinal £V &< EBEELZHEMNSE, L
L. scnoside WHIE# & 9% CREREN M SHBICETANEES L O TAR
AREZHEMS T, B AED sennoside Tl 13 ILH 12 PEIZ FHIA R 5 #1. vehicle
B ERET A HK S B B 20%EH0 LTV 7=, Sennoside, bisacodyl, sodium
picosulfate & VN> 72 HAEDRE TRITKRGHIEN SRS EEMSEE Z Lz k
S THREFEETLHLDOT, OEVWTHRPIK, EMERER 25X THE

11



M2sdH 5 &7, XtRRAYIZ mitemcinal DA ST, EFH VX TIIAEETIERWD
DOTHCTRERESEER, ERKOBETBNSERPo, THOHH
LB ORENFHERHE., B, BEPRKOEEICHTIROEBNL. T
SDICAMDIERA I =R LDENZL D bDEEbD, REREEND
mitemcinal % sennoside D K D REETRE R ZEREF CIERT DT, WL
WTFHIZRZ ERWAENREELFRTOIEA L LTEATHD Z LFR
STz,

ARRETIE, p-opioid 7 T=RX N THHELEREFEH LU TFFEMET IV
ERESL LT, BB RITHECEEE L IBROWEIH TS Z LICX > TEMZ
BIEE T Z EBME SN TND 7, b R I A BE OEIBERMICHER S
NBZERIELMbNTEY, EE, EHE5IEEI L, RICIIEERE#MEZ
D Z L BRI CHE L 720 T 5 2, REROERET LTI, ELEXR ]
mg/kg 137K 4 & B &N &P X 2 EEMEZIE L, B b X5
b RRIENOEYERILLL I, VX ICERESIEEI T 2ER L
ENERIIRB CHREDORINMZHEE L., BEEHEZMH T LICE-T
EREEZTZ L BMESNTND PP, ARRTHRILSNET VT, R
EMOBRIIBADW OB &LV ISEEHOMH THDLLELLND, AER
TiX, mitemeinal [ZE/VE RBER UV FEMET VBN TEA BRI L DEH#
EWEL, EEVHXICHTIEDLIZEFRMCIIITERALE, T bDRER
X, BF D 7 2= R b OTEEEBNE AN EEME O I IC & D IREIER) DK
TAHEBE LI EZRLE, KIBEENIRBITAE/NL B R E mitemeinal DEIFRIZ
IXE R BN ETH D A, mitemeinal ITEBEEMICER SNLHENLERIZE
BEMICH L TCEDNTHS I LRRBIN, IHIZ, ERED IBS DX 5 R1E
AR L CHHET 2 Wt R STz,

Depoortere 5 D 22 L, U FHLBICRBIT 25TV VUEREIZER
INBIZHEE L, 2D OBERILFAANEZ EED L Tn5, EF U OREAH

AEIEBTEEDONRVDE, KEBETEBUORDLIL. RIBEDETF U UZEED

BEITTRBOMN A THD P, KB LO+THB T, EF ) U THHRL

12



TeRRWAEDR TEFAa ) X DERIMEER C20T, £F U UZEREIC
X9 5TV o OFFMEN EEIS XL OTEHEIE O TR TOER CHETE S
BB e bCEL MBEOET Y URABRIIILIENE &2 OBEIZED L, KBT
FTEEFY URFEREHR L TWND I LT Peeters HIZL > THERINTNS
BROLHL, B PRBERTE, F ) VST ARGHEIEELS, EF U0
BRIMEELT EF 2] ORI 20-30%TH 5 2, REBEOEF VU LV Z/IKOEE
R LTI, ULt FOBEHZIRBENVRDOMNS LIV,

—J. ARXTOEFY AT HRIGHIZE FEELLTHEZ & BN—RE
RFANLGNTNWD, 7L xid, MEFEFY VREDO EARNER+2HER
D MMC LRIBFIZROND 5, %< OMEEPHERREF Y LB EL EMA #
BIZXoTt FRAXDEF, +2HBIC MMC #HOMEEZ5 RT3
HFELTWD, £z, IO OIENRERBICA > THREHEICEEL 2 & ARES
NTWB Y =FY o7 a=2 Mit b LRSS X T KRB TS
INENR, EF U UREMA bETE, B RS XICBWTKRGESH 2 TESE 5
TEAREN TS P RBECIE, mitemcinal 13 THIZRT 2 &R EF
A XOFEHHERR 2 EF S, 4 X TORNEDHHAEQG mgke) X EH VY
(2.5 mgkg)X T b XEMET V(G mgke) CORNMEDAELIFERETH-
z@Mmmma@7%¥EHT&<4%K%wf%ﬁme%%ﬁ?:&&<%
FEafRtE sz, DRNCHE LeRa OBETIE ¥, 4 XOFOKBICHT 5
mitemcinal DUHETE ML, BIRWETFTV VEFET V¥ T=X N TH D GM-109
12 & o THI &3 P, 4 X12B1T B mitemcinal DVEFIZEF VY VSEEEN LT
WAHZEBPREINTZ, TR Z, A XICBITDIRGESREEALE-, TF
VU BREENLIIERLEEZLNS,

AFRET T\ mitemcinal (3 RIBEBEREREEIC L 2ERMOB LWEEREL LT
ERMMEIS TR SN, L, ErDEFY 7 I=R MNIEE AREE
DEEEZICKH L THBORBEREEZL TS, v7 74 FHEERKD
ABT-229 I3#ReE B IBAERE (functional dyspepsia) DAENRZFEFN S8 5 ZhEA
BO DN D 0T, ZITRBROBREEIC L D b0 b LV L g S

13



nNTnWa 7, Eik, FHEF U LT =X b atilmotin 2MEF AT LTKRIBD
ARSI EE 525 L BHHARET D EBRHEShE P, &g,
EMA 3% NOEREE CRIBGEBNI LA TRP 2722 L3 HES TN
B PN —F EF U, EMA BMER ACEREE K URIGER 2RI L.
PHEER A M S S L RESNTHS B, b0 EMA 2T 5/ RIT
D EBBRMERZEICS L EMA OFEEHICE 2 600, £EFV 7 A=
F & LTHW EMA 2030670, H5WTBRRIZCLDbDTH S LHEIND,
FND x| FLEEMEDORVRAZRETF U 7 =R MEMHOEH EMA FEED
FEIEENTND

#&#m & L C, mitemcinal /X sennoside & 2720 | BILWTFHIZEZ S 72, K
PHEENREL, HHERMEZ 2 b — L LR TWVWEBTHD Z LR RENT,
%72, mitemcinal I RIBEBEREIEEIC X D ERIIH L TH - RIBEE L2 5 F
REMEASRIB S Te,

14



1.6. Figures and Tables

N(Me)isoPr

Me CO_H
112 J
Me HOC
"""OH

Me? “OMe

Figure 1. Chemical structure of mitemcinal (GM-611). Molecular weight: 814.02.
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(A) Mitemcinal

s - -O- Vehicle
= 7 L @ 1.25mg/kg
et -4 2.5mg/kg
E" 6 r & Smg/kg
g ST - 10 mg/kg
—_ 4
)

S 3

7]

v 2

= 1
0

0o 1 2 3 4 5 6 7 8 9 10 11 12
Time after mitemcinal administration (hours)

(B) Sennoside

40 - -O- Vehicle
. @ 12 mg/kg
&0 - 24 mg/kg
= 30 4 48 mg/k
a0 mg/kg
= 20
S
72}

% 10
=

0

o 1 2 3 4 5 6 7 8 9 10 11 12
Time after sennoside administration (hours)

Figure 2. Time course of the wet stool weight induced by mitemcinal (A) and
sennoside (B) in normal rabbits. Mitemcinal (1.25-10 mg/kg), sennoside (12-48 mg/kg),
or the corresponding vehicle of each drug was administered orally, and wet stool weight
was measured for 12 hours after administration. Each point and bar represents the mean

+ SEM of 13-15 animals.
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Figure 3. Effects of mitemcinal (A) and sennoside (B) on stool wet weight and water
content in normal rabbits. Mitemcinal (1.25-10 mg/kg), sennoside (12-48 mg/kg), or the
corresponding vehicle of each drug was administered orally, and stools were
accumulated for 0-3 and 2-9 hours after dosing. Stool water content was calculated from
the difference between the wet and dry weight of the stools. Each point and bar
represents the mean + SEM. Numbers in parentheses indicate the number of animals
used for calculation (if no stools were produced during the accumulation period, the wet
weight was entered as 0 g, and the water content was not determined). Statistical
significance of dose-response was confirmed by the Jonckheere-Terpstra test and
evaluated by the Williams test (* P<0.05).
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Figure 4. (A) Time course of the wet stool weight induced by food intake in rabbits that
had been on a limited feeding regime (10:00 am-1:00 pm) for at least 3 weeks. After the
rabbits were given free access to the food for 30 min (10:00-10:30 am), the stools from
each animal were collected and weighed every 30 min. Each point and bar represents
the mean + SEM of 15 animals. (B) Inhibitory effect of morphine on wet stool weight in
rabbits. Morphine (0.5-2 mg/kg) was administered subcutaneously immediately before
feeding (10:00 am) and the rabbits were allowed to feed for 30 min. After feeding
(10:30 am), the stools from each animal were collected for 2.5 hours and weighed.
Numbers in parentheses indicate the number of animals in each group. Each column and
bar represents the mean + SEM of 7 animals. Statistical significance of dose-response
was confirmed by the Jonckheere-Terpstra test and evaluated by the Williams test

(* P<0.05).
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Figure 5. The effects of mitemcinal on the wet weight and the water content of stools in
morphine-induced constipated rabbits. Morphine (1 mg/kg) was subcutaneously
administered at 10:00 am and rabbits were fed for 30 min. Immediately after feeding
(10:30 am), mitemcinal (1.25-20 mg/kg) or corresponding vehicle was administered
orally and stools were accumulated for 2.5 hours after administration. The water content
of stools was calculated from the difference between the wet and dry weights of the
stools. Numbers in parentheses indicate the number of animals in each group. Each
point and bar represents the mean = SEM. Statistical significance of dose-response was
confirmed by the Jonckheere-Terpstra test and evaluated by the Williams test (*P <0.05).
# P <0.05 for comparison between the untreated animals (normal) and the

morphine-treated animals (control) by the Student’s ¢ test.
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Figure 6. Effects of mitemcinal on time to first bowel movement after administration in
dogs. Mitemcinal (0.3-3 mg/kg) or the corresponding vehicle was administered orally 1
hour after feeding, each dog was then monitored for bowel movements, and the time to
first bowel movement after administration was recorded. Each point represents the time
to first bowel movement after administration of mitemcinal for each dog, and each bar
represents the mean + SEM from the 5 dogs. Statistical significance of dose-response
was confirmed by the Jonckheere-Terpstra test and evaluated by the Williams test
(*P<0.05).
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Table 1. Incidence of diarrhea after oral administration of mitemcinal or sennoside in normal rabbits

Drug Dose Total No. No. of rabbits Incidence of P value
(mg/kg) of rabbits (n)  with diarrhea (n)  diarrhea (%)

Vehicle® — 13 0 0 -
Mitemcinal 1.25 13 0 0 P=1.000
Mitemcinal 2.5 13 2 15.4 P=0.141
Mitemcinal 5 13 1 7.7 P=0.308
Mitemcinal 10 13 2 154 P=0.141
Vehicle” - 13 1 7.7 =
Sennoside 12 13 1 7.7 P=1.000
Sennoside 24 15 6 40.0 P=0.049
Sennoside 48 13 12 92.3 P<0.0001

a: Three percent gum arabic solution was administered orally as the corresponding vehicle for mitemcinal.
b: Distilled water was administered orally as the corresponding vehicle for sennoside.

The P value of each group was estimated by comparison with the corresponding vehicle group using the chi-squared test.
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CE2E RGBT T U URAEERT Vv
A I = s MA-2029 @ U % in vitro, in vivo 3£%))
SR & N T2 SR SRR ST
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2.1. K

FHET Y VERERT v F A=A b MA-2029 DOEBZHBRETE2IT o7, In
vitro EERTIX, MA-2029 (1-30 nM)iX 7 ¥ X+ "HRIBEATEF Y 2k b
IHE 2 A BT HE L7z (pAs: 9.17 £0.01 (n=5)), L L, 7EF/L=2J L (ACh)
EITY T AL R PSPYFERIMEICKRT LT, MA-2029 (X 1 uM THEEL 5 2
IRoTe, MA-2029 1, BUOMERNEERWEETF ) VERERERBR T, ¥
TXRIFFRFBR L O NETF YU U REEEZFE LTV 5 HEK 293 cells O
BEAEOET Y URAFICH LT, BEERFNIC[PNET Y v OREEZME L
72o MA-2029 @ pKi I 8.58 + 0.04(rabbit colon (n=4)), 8.39(HEK 293 cells (n=2))
ThoTe, Invivo EEBRTIE, BEFET U HFIZEB T, MA-2029 (3-30 mg/ke)fE 0
FEIZETTF Y (3 pgke, 1v.)FERERIBIGHE & A BTG Lz, ZoMElx
BERIOAHTTNTOAETHEIN., 10mgkg L ETRER 4 B, Z0H
FIVER D3 F:F6E L 7. MA-2029 DIMEE IR EE T2 OMIGIER LM LTz, & BT,
BT U280V T, MA-2029 (0.3-3 mgkg)@ 0 #5103, ©F U (3 pgkgh)
BRI ERBR 5+ RIGILIRRNRIC X o THE SN ER O IWHEERE OEE) 231
L7z, 2D DRERIT. MA-2029 23R A& G- FIREZRRING - BEARTTF U v
ZRET X TR N THDBZ EER LI, MA-2029 TBEIMEIBERERD X 5
AL BB E Ik L CE R CTh 5 FIEEMS R S iz,
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22. FFi

EFV NI RBEOT I VBENGRBZRIRTF KT, & Mal% 0RO
(LA RERE D NS WHBIZEET D M, EF VU 2885535 L invivo EBRTIX
Ze fEHA B MEINE T R B 1 % SRINHE (phase I U & A U & 9 R FRIEAE Z 0 |
invitro BB CIIHLEHIBHAIET 2 ¥, & Neap ik, AREET Y v
DmMBEFIREZ, ZEHICBNTE &+ ZFEBED phase III [UHE & [FH L T —
JIZETDHIEND, BFY VITEF Y UEREEEN L CEE OIEE R
LT3 EEZLNRD P, ZHODHRAIZ, £< OMREICIHLE ETEERE
CEETARBOBEEL LT, EFVVERAERTI=X MBIOT & 2=
A N OB E ST SH T,

EF Y URFRT TR N ORBIHFE T, invivo, invitro RERT= Y 2 <A
VUNRET Y UERREENLELCECR L TET Y UERIEAZSIEREZTZE
WopolBM UL, =V RuvA VUV RHEEERD D0, EEEEERE
=, FRICHERFMEE R ERRECHMEREER D X ) RIELEERERER T I
TAHRBEEDOBER CIZ. HEEEORWEF V) VERORVERT Y Xu<A
VURERNEE SN, =& 21T, EM-574, ABT-229. mitemcinal (GM-611),
MIIF BB S, ABT-220 DESFRIZETIE, ABT-220 348 ATl BHH %
RAE L2 b DD, HLEHEBEEDBE CIUERZUES TR o B9, xR
#9112, mitemcinal D EEFRAFZE TiX. mitemcinal iXBHEHEBIEZ KE T 5720 TR
<. BERFMES REMEREOER bHREBS TR, 5% e EBgiERE
EOIREIRL L TCOEF V) UEERT =R O X L 5BEMENSFZIN
T3,

—5. TFVURERT UF IR FOIRERE L CORREME, HLEE
BBREEEOREBAEBICKTHEF U VOBREIEFEL TS, ZDEFY &
DHERENIFZRIIER I N THRWE, MEFEF ) L BED EFEMPERE 24
RS - THIZ 2T 2 BBIMEBEEREIBS)DIRE Th 5 Fleett 2 7~ L - e
N5 2, Eio, BEMEBEERAE CIXLFET Y VBEXREL . BEERE
GEHEBHICLDENA ML RAEMZ D LMFETV VREREL 2D LHEEN
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T3 P35, 2ok Jic, BEMEBEEROERSITEF Y > L_ro BRI
BELTWHWADT, ROBEFREREF VT I=X NINERRIGER
25 LI TND,

TFV T IR MUTFLERF AR DD HEOLT, £F Y 2R
ET7 & IR NORBHEIZIZE A EEALTH R, XTPFRFOEFI T
VE AR MIBEBESRTOER Y b3 _RTEF U v HERORS
F RO OE ARG COFMEITE/FTERY, E—, ETFF FROEFT Y
T F A=A M ELTRWI-68023 BAIESN TS, BROKE TOEMEITER
ESNTHRN Y2, BRI M) AT F RERBZERHLZROBRETEROH S
TFVUREFET H TR K MA-2029
((S)-N-[(S)-2-(3-tert-Butyl-4-hydroxy-phenyl)-1-ethylcarbamoyl-ethyl]-3-methyl-2-[
methyl-((S)-2-methylamino-3-phenyl-propionyl)-amino]-butyramide hydrochloride (Fig.
7)) B Uiz, ARSI, invirro, invivo EREZITV., O DOEES
BHEE 2 HET D,
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2.3. FEBMEHS I ORERTTIA
2.3.1. EERAE
MA-2029 i3 HAMUBER A S E LEBR ST AT TRk S e, T DIENO

SIKIZ 1L, porcine motilin(EF U V), ¥ 7 A F X P (Peptide Institute Inc.).
acetylcholine chloride (72 F /L= U 7 ; Sigma Chemical Co.), ['®]porcine motilin
(Peninsula Laboratories Inc.)& £ U7z, Invitro EBR TIX. MA-2029 % dimethyl
sulfoxide (DMSO) CIAfE L, AHAWEH TH D WIFEEKTHER L7, Invivo &
BRCIE, MA-2029 % 3%7 7 £ 7 = LARREIR CRME L7, 1 DORMITAERIE
B D VNIRBEK TR L,

2.3.2. FEHAEY
HEVE TW 790 23 kg, F T SAGR)EHER Lic, ABFRITT<THS
RIS R A T ERBIIEE IS Do b 0 | REMEEE b THT L,

2.3.3. FH+ZHREBIEAR CTOIUEER

TR EF AR H (TR T BRI RRER T L S IR
+ZIRBEEE L. KW T Krebs #& & & (composition in mM: NaCl 120.0, KCI 4.7,
CaCl, 2.4, KH,PO, 1.0, MgSO4 1.2, NaHCO; 24.5, glucose 5.6 (pH 7.4)Z CTHaig L.
it 10 mm x 18 3 mm OREEF IR ZER LT, TOUR Z~ 7 X AEBEIZIRY
T, BEEZ B RES 2 IHT 5 72 DI2 28°CD 95% 0, -5% CO, & Krebs FEER
10mLIZE L., 1gDEAZRMMUE S, EBREIMEENC, TOEHA % 100 uM 7
YFLal) CEREEODHDINMENE LN D E TRV IR U LT, IEENE
IZ isotonic transducer (ME-4012; Medical Electronics Co.) IZTHIE L., R L a—

Z'—(Type 3066; B ERHR) Tk L7z, 7 2 =X MIEF U >(0.1-1000 nM),
TEFNaY (0.01-100 M) E 71T Y 7 A Z 2R P (0.1-300 nM) & i U REER
Bk oIS BT, RiT, &7 2=R M5 15 47R1IC MA-2029 285 L,
&7 =R N OIRETEMEZBIE Lz, MA-2029 DEEIL, EF U v OUHEEN
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TIX1-300aM %, TEFLaly, 37T RAZ AP OWHEEE T 1 pM 28
AL, TRTOEDBE T~/ X ARORKEE TERL TN,
IHEEMEIE 7 B v ) 2100 WM IZ K B UUREIC KT 2% TR Lie, £72, &
7 F= 2 h D MA-2029 1EE/FETEFE T TP pD; (pD, = -log[agonist ECsq], ECso:
agonist conc. for half-maximal contraction), & F U 1Zx4 5 MA-2029 OFEERIT

VA =R MEME (pA; = -log[antagonist conc. that doubles ECso] )& & H L 72,

234, UHXKRIBIZEITHETFT Y URERE S ER

FF VY RS ERIT Depoortere H D HIE N WAL TiTo7T, FAS
V) VIRRER T UL £9 50 cm OFEAERBEZME L. Jkin TABERRR Tt
B UTn, AR &R 2 B Y B\ IR MR 2 Ml 2 < BT 0 Z A, 50 mM
Tris-HCl buffer (pH 7.4, Trizma®; Sigma-Aldrich Japan) %%, 0°C, 30 #[H. 2000
rpm C tapered tissue grinder (Wheaton Science Products) & fH L CHREIF A X
LTz, FD#%., REVXR— FEELOAELUZ(TMP-22; H S THEHEE); 1500 x g for
5 min), ¥EEk % 50 mM Tris-HCI buffer (pH 8.0, containing 10 mM MgCl,, 1.5%
bovine serum albumin)50 mL TE L, EEEBRORBGFEETGIEARE LTHEHAL
7o FOERDO—ERH 1.0 mg protein/assay) & 25°CC 25 pM [ PI[EF U o (final
sample volume: 1 ml) & & H1Z 2 BEfA > % =2X— bk L., 2 ml DKGHEE IR Z N2
TRIGEEILE S, ALV A RETV—UH Y ReEHITHDIT, i&#
DMILEE(1500 x g for 5 min) & 4T o 7z, JKINFEENR CHEE% ., HMEIEME% gamma
counter (COBRA II 5005; Packard Instrument Co.)% F3\V N CHEIE L7z,

KRB SIS ENBESQ WM TF U VIRNBEE) L & a0ENLEH
L72.MA-2029 38 L e F U » OfF S BHRHARZ VB L MA-2029. EF U (£
FLFEH 0.1-1000 aM)D ["PIIEF U v O ERARES & 50%B S BB EICs)
ZEH L EF ) v OBEEERKD) & MA-2029 DRAEEHE)EEH Lz, £72,
MA-2029 O FEIMEZ RIET 5 72 DI Hill $aEiZ R 7z,

27



2.35. b MEF U URERESER
MA-2029 D& FETF U UREMITHT 2BEMMEEHETT 272012, HEK 293
cells ZfEF L. Cerep (Celle L’Evescault, France) 2T radioligand binding assay (=
Lo THEIE L7z ®, HEK 293 cells DFMEIZX 35 [PFFV v DBEGHES
ZHE L, MA-2029 (0.1-300 nM)DEHEEAR ZERRL L, ICso B8 L ' pKi ZEH L
770

2.3.6. MA-2029 DZFERIB LU A F v FAATKT 2 BFE R
MA-2029 DMDOZFEB IOV T F ¥ 2V ~DEFMEEZ Cerep 12T
radioligand binding assay {Z & > CTHIE L7z, Table 2 I ZBEB LA A4 F ¥
FIATHT B MA-2029 (1 uM) DREEREZ =T,

2.3.7. MA-2029 OKESNXT 5 /EH

MA-2029 DR CEMEEZBH L NTT H720I2, EF V) UBERRBESIITT D
HFIHREZBERT VIV E2A NI T o, AV 7T VFREET (Forane®; Abbott
Labs), BifE L force-transducer (F-8IS; Star Medical) % KAF(ALFI2>S 10 cm _EEE)
CEREE S IR Lz, £F ) VBREARLIOEOLAICY ) 20 Fam-T
(Silascon® Medical Tube, SH No. 1; Kaneka Medix) % 3EE&IRICERB L7z, > U a3
F a—7, force-transducer DV — FIROMIFEEZ K TEZELEFENLEY HL,
WETy 7y NEERSE, YVarFa—7, V- FREEE L, EBRITI
WHEEERIT o 7,

Force-transducer ® U — R#g% implantable telemetry system (IMT-400; Star
Medical) IZEEE L. VY ¥ 2 —VH, BHIZENT S X 5IC L, REGEEN
TB{LE EBYIE 3 A 7 A (Eight Star; Star Medical)lZ CHIE L7z, MA-2029 D EF
U UHREARGEBINHIZIR & £ O Z FHE T 5 7212, MA-2029 530 45
BREBIVC4RHEROETTV U FERRGEBRZEIE L, FHRBEFHIBWT,
MA-2029 (10 mg/kg) Z VY FITRAKRE L7 & &, MA-2029 D Tpay BE O Tip
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NENTNAI 30 5B IO 2 TH Y | 5% 4 R THMEPICBREH ST
7= m=5), BOEE®% 30 501 LUV 4 RKEFETFE LT,

24 BEER%R, X=X T4 VOKRGEENE | BEEEIE L. EF U v 3 pgkg
Z ¥ RNTR 5 L 7= (First motilin injection), Z DEEBRTHWEEF U O HEIZX
Kitazawa b DHE C B L OFHBRS TR THEZ T L7 3 pgkeg 2HA L7,
First motilin injection ® 2.5 BEfE# 12 MA-2029 (3, 10, 30 mg/kg) & 721 vehicle Z#%
O%5 L., 030 5%ICEF U 3 ugke) & 8k S L 7z (second motilin
injection), 1 MM, FE7REBRZITV. second motilin injection T MA-2029 i
A& 5 4% OET U VERRKBEHOREZIT > 70, RBIKMEEEDOER
FENTITINKE R & _X— R T A OEFED S motility index ZE H L. first motilin
injection {Z & - T S 7= KEE D motility index % 100% & LT, MA-2029 £ 7=
I vehicle 727E T 12317 % second motilin injection {Z & % motility index D Z LR (%)
ZROT,

Second motilin injection ERTO MK Z LRI L, MEEH MA-2029 BE %
LC/MS/MS(electrospray ionisation, positive mode) CHIE L 72,

2.3.8. MA-2029 DRI H1EH

MA-2029 R H 52 X D RIS 28R ZH 602 572012, Okano
DFET #HE L, 7— U KBIRBICRIT 5 EF U VRN EHER 5355 E
FHIREIZ KT D MA-2029 DR EZFHE L7z, 73— 12 & 2 RIGHRSRAREIIE
& BT D —RARERTT NV Th D, KIBILRIC K DEEENBRIBUIE
BINFED & 9 R RERRRIEE R L, ZORKISIRBILROME LML, &
EARETH D %

48 BRHER% . EHINMEELEZBEIE T 5 72012, BIR(Vitrode F; H AJLERR))
PERGEBE O RELICAED ST U XET 7 U — Y (fiE 46 cm x #5 15.5
cmx BE 1lem) KEELE, 727 INAT—VIBREREE, Fa—T 0%
AT Sem BE O —VZIFANGEA L, L9226 10 cm DEGTIT
TREE Lz, 7S — 2R T35mmHg 1225 X ESE, ZOESNTIS

29



SRR ST, & OYEAEEIE. Okano etal. 2002) D4 3 L OTFHBRETT
FERALEHRETHY ., ZOENTIIEHONMELEZ SR L 2R L T
W5, KBRS 9%, EF VU U EIIAERERE 30 oREEIRNERES L
77, EMR% LEG-1000 Biomedical Research System ( H AJEE) Ikt L HEX 2 5L
L. 30 REERE T OEFBIIFEIC L 2HERONN—R MNEFERIE L,
EFYUOEBRAEBRRETHEDIZ, TEFIV U1, 3BILN10pgkghil L
FEIEES 2 B0 FECHRIE Lz, ©F U 3R ERERICEFIUERE S
PHEMESE, B/NEMAER 3 ugkeh THY(EROESR), COHE%
MA-2029 OZEEFHBIZ AW, EF U UHERERHIGEIZS 3 5 MA-2029 DR
& RIBVEIRET 5 30 4 RIIZ MA-2029 (0.3, 1, 3 mg/kg) F 721X vehicle R D& 5 L |
RO FETHEIE LT,

2.3.9. HFEHFHIEET

F— F X PEE £ BYERZE TR Lz, BEMEATIL Student O 1 BEE 2T
Dunnett £ ELBBRELZ A VWL, FEELRIRERFEORE X
Jonckheere-Terpstra ¥ E % FH\ 72, KEFD motility index & log MAEH MA-2029
JB £ DOFEBII Pearson DFEBIMEIT 21T o 72, P<0.05 ZHERHFRIICHE L L7,
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24. FER
2.4.1. fH+ZHRBIEARICIT 5 IHEER
T A=A N RBETHHO UV XME+ ZHEBAGEGERI, BENLER

MR Z R Uiz, BF U ITBEREANCINHE L7=2% (Figs. 8A and 9A) . vehicle
(DMSO, final conc.: 0.1% v/v) 1325k L7ed>r- 72 (Figs. 8A and 8C) , MA-2029 7%
ET T, TF U 2 OUUHE — KGRI R RIHE 2R T S IR I T8
L 7~ (Figs. 8B and 9A), MA-2029 D€ F U Xk DB AR ETEME(pA)IE, 9.17
+0.01 (0=5)"C Schild-plot Dt & /% 1.04 £ 0.08 (n=5) (Fig. IB) ThH o7z, EERED
MA-2029 (1 pM)IE_— 2 DiEENH A\ Nid B EIFE I 3 LEE AR 5 29" (Fig.
8D) . LT FN Y UERIIYT AL R P OUKEZIE] LR hso T- (Fig.
8D and Table 3),

242. VYXKRIBET D URBFMRITHT DB
EBF U URBERITHT D MA-2029 OB EBEEY T P AWIEZ /R
BAEBR TR Lz, VIS KRBFEBHERT, [PIET Y v OZEEK~DHK
AL MA-2029 E£720TE T U SN Lo CREKRFHICEER L . ZNENDICs i
2744024 BETVN1.29+0.13 nM (n=4) T > 7z, MA-2029 O pKi IZ 8.58 + 0.04 |
(n=4), EF Y D pKd ¥ 9.03£0.05m=4)Th o7z, £72. MA-2029 @ Hill £%
1% 0.91+£0.04 THo 7z,

243. &t MEFY UREERICKT DB MM

Fig. 10 127”4 X 912, MA-2029 it hEF U VR AERKREFIHE L T 5 HEK
293 cells DRFESEICB W T UREE TS [P ©F V) V2 RERENICERL
2o MA-2029 D ICso . pKi I& Z4LE4 4.9nM. 8.39 (mean of duplicate

experiments) Td> > 7z,

2.44. MOZHFEEB IO A F ¥ RAIKTT B EFnik
MA-2029 (1 uM)DAMDZFFELR LA 2 F v R EBIT 5 BETE M (percent
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inhibition) % Table 212775, VI X RBIIEHTT U U ZBMEKIZHT D MA-2029
DKIDFIBZ00/ETH D1 uMDIBE TE X L2UBEDOZ AR, THREOA T Fx
VRIVTCIREIEWEFMED 50 HF & A SIEEEIZR SR Ao 7= (Table
2).

2.4.5. RIGEMIHT 5EH

24 BRRHERBROBR T U VX OXRBESIT, BRECTHRERIREREEEDOX
JBIHE T 0Tz, N—R T A VEIERA K, £F U 23 pg/ke)iElRAE54
% & 20-30 . BIREEORBIFEPBE S LTZ (Fig. 11), MA-2029 (3, 10, 30
mg/kg) FE 721d vehicle IZIRIFED b — R ERBEBNCK LEEE 5 X R 7208,
MA-2029 #& 02 5-4% 30 73 £ 7213 4 BERRICHR B LT 5 U v OIUE % A EIKRTF
BOICENS] Lz, 2 OIBITIR S 30 4591%% Tl 3 me/ke LA LT, &5 4 Bf% CIX
10 mgkg L ETHRE CTH -7 (Fig. 12), L7235 T, MA-2029 iZ 10 mg/kg LAk
T, 855 30 HLUANLARL &b 4 B S TCIX 2 0MEIR R 2 ERE L TV
LT EDBHLNERST,

FE1 30 otk de L OV 4 BRI O M4 MA-2029 JREE % Table 4 127”9, M#E
HHMA-2029 Y134 BRI CARIKERI Tl o Te, Lo L. 3 mgkg 5 30 575
DOMFEFERE LV b 10 mgkg B 5 4 BEEZOEDIE S BMMEH -7 (Table 4), E
F U V3 ug/kg FRAMGES) & MAET MA-2029 REOHEBBGREZ 7ay ML
& Z A (Fig. 13), AERADOMBE %R L7 =-0.650, P<0.0001, Pearson’s
correlation test), EF U VR ARIGEE 2 50% #f$ 5 DI LE R M
MA-2029 J8EE1% 10.5 ng/ml (17.7 naM) Tdh - 7=,

2.4.6. FERRICxT B0
Fig. YA IZRT LI, BT VYV X TCORBILE (35 mmHg) BHZHB VT,
EF Y 3 BILV10 pgkg/h OFARNEGR 513, B B ICHE R IEE E 2 #n S
e, €2 T, TF U ¥ 3 uglkgh & MA-2029 DFEZNFMIZAEM L7z, MA-2029
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0.3, 1, 3 mg/ke)fR A& 513, FAEBKERIZEDHIEREZ MmE L 3 mgkg THE
Tho7= (Fig. 14B),
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2.5. BERB IR

7YX+ TR TR HIEARIZBV T, MA-2029 IHBEREN THARICET
VUSFET o EZ TR MEHEZRL, T X=X MEEDIEIETH D pAy
i% 9.17 TH Y, Schild-plot DIEX 1 1.04 TH o7z, MA-2029 [THEETH—
ZD BN EL 52 kol T =X MEEEZF ST, L LAR
BETLTEFAIY P T RE R PIZXBIHEZINE Lo T2z,
EF Y URRERBERAORT E A=A MERERETLZ LR RSN, EHIT,
radioligand binding assay T. MA-2029 i3 24 FBEOSEAEB IO TEEHO A 4V
F ¥ ZATH L COBEFEMEN S L IX o7 led, EF VU UREER~D
BIREDSENZ ERRLNE 2T,

U RIS T, MA-2029 1336 T _NAEDEF U > L RRRIC[PIEF
VEBHRL, BANRET Y URERT VI =X MEEER L, BT,
MA-2029 13t NEF Y UERREEEZFE L TV 5 HEK 293 cells DMIIRICHE &
T5 [PNEFV UEBEREOICER L, ZORRIT. MA-2029 3t MEF
U UBRRRITH LEfMMEE R T2 L2 LT D,

invitro EBR T, MA-2029 DT > ¥ Z=A MEEDER I X, FEXTF FEF U
VBT VA F=A b e LCHE STV 5 RWIL68023 0 10 5 Th - 7,
MA-2029 13 7 X+ 185 IR EAR T pA2 13 9.17 TH YV, —FH. RWJ-68023
1£6.96 Tholz, £/, VX KIFGETF U URFEITHT 2 pKi 3 L O HEK-293
cells IZBITDHE MEF VU UZREITKT D pKild, £NEI MA-2029 Tl 8.54
F L1839, RWI-68023 TiX 7.74 B L1V 6.95 Th -7z &,

BT UIFICBNT, MA2029 BRAREITETF U U FHRRIGEENIIHS LT,
BEPOHAEERENIHIHE Lz, T OMfIZRIT MRS MA-2029 2 & K <AH
B L7272, MA-2029 OIFIZIRITIRED TldZe < EICREMEIZ L - THI&E
I eEZB2 b, MA-2029 RO 5 4 BEEI % O MAEFRET, BRO®
530 5% OMFEFRED 6-15% T o 7272, MA-2029 1L LEBE(LE 2> 53
DI AIZBIT LRBEND Z LA LN E o T,
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FF Y UHRKBEE L S0%IH T D7 OICSER T U — D M+ MA-2029
BEIL., PIHEBRET MA-2029 D 90%BMIEFR DX /7 LiEET 50, 17.7
oM KV EVWEEEZ DD, FLd R, BT ) VT X HKRGEEZ 50%fH
HI-DICET D7 ) —D MR MA-2029 IBE L. KB TFEGHZAETOETY
NTXT B BRI 55 DI MA-2029 D ICs (2.74 nM) L IZIERIZS TH B Z
&R ST,

BB T U, KBIRREDOEF ) v OBIRNERR L. AEK
FHICEROEETHLIEH O L EN S, ERT U FIZBWT, £
FV VEIRIGESNZTLE LRIBEORREZEHDHZ LD, ThH6DEF U D
ERIC Lo TRIBILRAIBMOER B S L E 2L bz, MA-2029 & AfK
BEIXAERENICET Y S X 2IEHINEZ B U, /N EDEL 3 mgkg TH
o7, BRI E I IR B IR E R AE O L LBEDOERTH
BHOTY, ZORERNG, MA-2029 ILBBIEREFEROIGEE L L COFEEME
PR TE D, 5T, Mertz HITBBMEBEREOIZ LA LOBEN, BEX
BOBEMES . KBRS L TCBBTHEZ LE2HELTWE T, =5 v
FHRRIGEE DO ER T, MA-2029 IZIEFHIHNE Z30H LR AED 3 mgkg &5
%30 HTEF Y UHRAMES 2 AR L2 & 5. MA-2029 iXEF )
R DNMEE IR L CER B LI LB A BN D,

WEEGEFERBEEOMFET U VBEOHRE CIX, WO FEIRR LN
b, HHRBRTIL, BEMEBEEREEOMFET Y VEEIEML TW5H
EbHHIUT P, BRRONRVELITENEORELH D 7, Eiz, B
MIEEHBEICDEMA N RAEEZ D2 8I2X0, MHFEF U ARENEN
LI DBELDHD P, TNLDOMEDFENEBAL LT, MFEF ) VEEL
RIEHEIE O IEMH OBRAE R biLDd, MPEF Y VREIZ X > TR
HE D UHEAE (phase)l ZHIE STV B B, R OBME IEIBIENMEZ T TR0,
ULasL, BT, Simrén Hid, WEMEGERERE TIHMeBEINE D9 TDIY
MEFECiFET UV RBEMEML, BRTHLZOENMPEEINTI L E2HRE
L7= %, =z, BEEBEEESEEOERERO—2 L LT, iFEFY v
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REOHEMBZDEIEEDHOBILE, BESBROEBMDOERTHD Z L3RR E
iz 33

FF U T, BEANCBOTHEEBEEBRED X 5 2a%kitE (B8 &
ERXRBAREABERZTOT, MHPEFV REOHEMIMEEES BED
FHERTHELEZLNTNDE P, Zwx, TF VU7 v T=2 Mtk
BIHEREIC L THEATH D EMHENRE X7z, Kamerling b D#EIZ L
X, BEAIZ RWI-68023 ZFARNEHGER G LT & Z A(total dose, 3.62 mg/kg),
WNLE ON—ADERTEICEEE 52 2oy, TF Y UEIRINERESIC X
VAL E DUHNEE 60%E TR 87z @, SEMEHICRIT 5 RWI-68023 DEF
YT B AR MERIZE S TS 55, Z ORERIIHEEENE T BIEDOIRRIC
EFFIV T UFA=RNPEBTE DR Z R LT, AREBR TIX, MA-2029
R OGS ARERBIRNAREF VU T X =X FTH Y, £ RWI-68023 &
VBRI 10 FRNT X T=R MEREET 5O T, BEMEREEROMEE
FBEED X 5 72 H LB EHEREEE DBAE TD MA-2029 DROKRE TORREHR
BT AEERBSEEN D,

fam e LC, v &2 HWz inviro 3B LW invivo EERIZEBVT, MA-2029
TV URFET TR MEER RS, ARG FTRERIERE - BARTE
FVUERET VAT ANTHEZ 2R L, £72, MA2029 i3t bt
F VU URRRICBRERFOICESIEEEZ R Uiz, MA-2029 IBEMEEREES
JOEEE B IHED & 5 R EERREREEORESLMHPEF Y VREDHE
TMAIEE & 72 D EREEDOEBF I T HIRRICE A CTh A A BN R I L7z,
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2.6. Figures and Tables

OH

Figure 7. Chemical structure of MA-2029. (Molecular weight = 593.17)
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Figure 8. Typical tracings of
contractions of isolated strips of
rabbit duodenum induced by
cumulative application of motilin
in the absence (A) or presence
(B) of MA-2029 or induced by
cumulative application of
acetylcholine (ACh) in the
absence (C) or presence (D) of
MA-2029. MA-2029 was added
to the bath 15 min before
application of motilin or ACh.
The concentrations shown are
concentrations in the organ bath.
For comparison, response to 100
uM ACh is shown at the left of
each part.
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Figure 9. Inhibitory effects of MA-2029 on the induction of contraction of isolated
strips  of rabbit duodenum by motilin. (A) Cumulative motilin-induced
concentration-contraction curves in the presence of © 0 nM, @ 1 nM, A 3 nM, m 10 nM
or ¢ 30 nM MA-2029. Contraction is shown as percentage of that induced by 100 pM
acetylcholine (ACh). Points and bars represent means £ S.E.M. of 5 strips from 3
animals. (B) Schild plot analysis. Points and bars represent means = S.E.M. of 5 strips
from 5 animals. pA; =9.17 £ 0.01, slope = 1.04 + 0.08.
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Figure 10. Displacement of ['*Imotilin binding to cell membranes from HEK 293 cells
by MA-2029. Each point represents the result from duplicate experiments. Binding data
were analyzed by a nonlinear curve-fitting program (Prism; GraphPad Software, San

Diego, CA, USA).
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Figure 11. Typical tracings of colonic contractile activity induced by intravenous
injection of motilin (3 pg/kg) in conscious rabbits without (left, the first injection of
motilin) or with (right, the second injection of motilin) prior oral administration of
MA-2029 (B-D) or vehicle (A).

41



1o 030 min
;% W4h
o =
. 3 100
R
g s 80
_— =
= W
e 2
= 5 60
2B
=
[
o)
N 20
0
Vehicle 3 10 30

MA-2029 (mg/kg)

Figure 12. Colonic motility index induced by the second injection of motilin (3 pg/kg,
i.v.) in conscious rabbits either 30 min or 4 h after oral administration of MA-2029 or
vehicle (relative to that induced by the first injection of muotilin). Columns and bars
represent means = S.E.M. of 6 rabbits. *P<0.05 vs. vehicle by Dunnett’s multiple

comparison test.
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Figure 13. Correlation between the log plasma MA-2029 concentration and the colonic
motility index induced in conscious rabbits by motilin (3 pg/kg i.v.) administered at 30
min (O) or 4 h (@) after oral administration of MA-2029 (3 to 30 mg/kg). The
correlation was —0.650 (P<0.0001, Pearson correlation test). The regression line is

shown.
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Figure 14. (A) Effects of continuous intravenous infusion of motilin (1-3 pg/kg/h) on
abdominal muscle contractions (an index of visceral pain) in conscious rabbits during
colorectal distension (35 mmHg). (B) Inhibitory effects of prior administration of
MA-2029 on abdominal muscle contractions induced by intravenous infusion of motilin
(3 pg/kg/h). Numbers of animals are shown in parentheses, columns and bars represent
means =+ S.E.M. *P<0.05 vs. vehicle by Dunnett’s multiple comparison test.
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Table 2. Effects of 1 uM MA-2029 on specific radioligand binding to receptors and ion channels.

Receptor Ligand Source Inhibition * (%)
Adrenergic oy, non-selective [3 H]RX 821002 rat cerebral cortex -8.6
Adrenergic B3 ['*]]Cyanopindolol SK-N-MC cells -1.5
Benzodiazepine, central [*H]flunitrazepam rat cerebral cortex -1.5
Calcitonin gene-related peptide  [125I]]hCGRPa SK-N-MC cells -11.8
Cholecystokinin CCKa [BH]Devazepide human recombinant  -11.0
Dopamine D; [BHISCH 23390 human recombinant -8.2
Dopamine Ds [3BH]Spiperone human recombinant -1.3
GABAR [BHIGABA rat cerebral cortex -20.9
Muscarinic M1 [BH]pirenzepine human recombinant 6.2
Muscarinic Mz [BHIAF-DX 384 human recombinant 0.7
Muscarinic Ms [(H]4-DAMP human recombinant 3.0
Nicotinic, neuronal [PH]Cytisine rat cerebral cortex -11.0
Tachykinin NK; [Sar’,Met(0,)'']-SP U-373MG cells 3.8
Tachykinin NK;, ["*IINKA human recoﬁbinant 24.5
Neurotensin NT; ['*7] Tyr3 -neurotensin  human recombinant 4.3
Opioid 3 [PH]DPDPE human recombinant -0.3
Opioid « PH]U 69593 human recombinant -14.8
Opioid p PHIDAMGO human recombinant 20.3
Serotonin 5-HT14 [*H]8-OH-DPAT human recombinant 0.5
Serotonin 5-HT3 [PH]BRL 43694 human recombinant -4.2
Serotonin 5-HT4 [PHIGR 113808 guinea pig striatum -10.8
Serotonin 5-HT7 [PHILSD human recombinant 6.6
Somatostatin, non-selective "1 Tyr" -somatostatin ~ AtT-20 cells -3.2
Vasoactive intestinal peptide ['"B1VIP HT-29 cells -6.7
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Ion channel Ligand Source Inhibition * (%)
Ca channel L, DHP site [3H]PN 200-110 rat cerebral cortex -4.6
Ca channel L diltiazem site [PH]diltiazem rat cerebral cortex 3.8
Ca channel L verapamil site [PH]D 888 rat cerebral cortex -6.0
Ca channel N type ['®T]w-conotoxin GVIA rat cerebral cortex 53
K channel ATP sensitive [PH]glibenclamide rat cerebral cortex 1.1
K channel Voltage dependent ['*I]dendrotoxin rat cerebral cortex -5.6
K channel Ca dependent ['*I]apamin rat cerebral cortex 11.1

Percent inhibition of control specific binding (means, n=2).

46



Table 3. Effects of MA-2029 (1 uM) on pD; values and maximal contraction induced by

acetylcholine and substance P in isolated rabbit duodenal longitudinal muscle strips.

pD, value Maximal contraction
Agonist (% of response to 100 uM ACh)
Control With MA-2029 Control With MA-2029
ACh 6.03 £0.12 596+ 0.16 1049+22 102.6+1.4
Substance P 8.22 £ 0.09 8.12 £ 0.07 83.9+43 90.5+4.5

Means = S.E.M. (n=5 strips from 5 animals). Differences from control were not significant

(Student’s ¢ test). Acethylcholine: ACh.
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Table 4. Plasma MA-2029 concentration 30 min and 4 h after oral administration of
MA-2029.

MA-2029 dose Plasma concentration (ng/ml)
(mg/kg) 30 min 4h
3 258+7.1 1.5+0.6
10 147.2+39.9 10.1 £4.0
30 280.1 +£43.0 432 +11.1

Means = S.E.M., n=5
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3. % 3 Kap F ¥ RABIA/ER L NO ERZAT
5=25 L ONDT v bREBAEFRERICH
ERRATH &L S
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3.1, EHH

7 v MESBRERAZEBOO)VET VERAWT, =2 7 VULV OBEREENRE
BALMIT B L L bz, MECHTIEEBZOVWTH®RE L, 7y MIHY
FORIBRAZEIN 2 HE L. 6-8 BEIE®R., WL & 1230 mlkg DAREZREAKE LIk
RITEIZBE LT, £/, BT BOO 7 v MIEYROZER, tail cuff E%
AWTIMEZBE L, BOO T v MIEET v M, SEREIESHEML, 1
EHERENHAD Lz, =25 V(1 mgkg), 7 2= Y AL(0.1 mgkg)ds L
isosorbide dinitrate (ISDN; 1000 mg/kg)id BOO 7 v b CHEREIE & HEICHA &
Wi, Fle, =a 7 v o3 1 EEREVARICEMS ¥, 7 a~<%5 U A ISDN
IFHEREE A B SEEAECOLEAZET ISR, =37 o UMTNEICE
BhE2Iholz, fme LT, =a 7 yIVEIMEEZ TIF5Z &R {HRK
EBHRER LI, INDOF/ENPD, =27 U VMTENRRED SV IBTEE)
BEREOIRIRE L L CHATh 5 AT RIR S LT,
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3.2. Frim

EEEA OEATIZH, TEIRBMEEEZHF T 5BEENEML T3,
I OERITERBEGER, REER, K2 LHEHBEERELEH, K
BNZ AT B35, BERITIBIEERED(OAB)CRT AR IE RIEBPH)IZ & 5 [RIEFE
WX o TR DERDRWREIEROUVNE SDTH D, fia ) VEIFL OHERE
FEOFEREFEML, BROE—BRETHS %, LL, fia ) VEITIHERRN
A2 RTEECOE. ER. »TAHE. REAREOEWERIC X > TERABRS
. BT LBIEEmREEIISBONTVRY, T2, F#HA =L, £
FHa ) VEIVHROH DERIDOEENRRD OGN TS, BIE, BEHGERE
DEWFa) VE BTI=A N, a7 v IR, KF vy RAROERE
Ba AN AL BT HERAOBBRED DN TVDER, ZOHTH ATP 5
=i K F v VB O E(KCO) & nitric oxide(NO) R —BFHHAA W = X L E2HT
BELRMEREEA L S5, TR TO K F ¥ RO 0ITEDES
BEEZ L, BAKFH Ca T ¥ RA%I L Ca DFEAZ ] UIBEDCEIRR &5t
BIHD, ATPEZEK Fr3ide M7 v MR EDBERTHER STV
P, BTV Juvh UV ADLDRKCO X MEEDEEOBE CREL
BEREOULHE 2 BB 2 2 L 3R STV 5 08 s ueh ) 3T v MzBw
THERMERZ I S 528, ME S FFIET S8 5 ¥, SERIC NO BNEE 2%
E| 2 RI-TZ LALLM TWD P, Masuda 5%, WERMER L OSEMED NO
AT WA 2 HRERTEENT T L CREBL O KRR b DIREWE DI
i, E SRR O BUE 25 2 L1 L o TREMEOREIEEh 2 ]
THZELEEREL TS Y, 20X HiZ, BeIXKCOERIIMANOERER
THERN KCOERDAERFTHEAN LY BROBEICIVEHRATHLDT
72nine&Ez 7,

=17 > ¥ /L (2-nicotinamidoethyl-nitrate ester)id KCO /EA & NO {EA Z &
OIRINE, BHEOAEBEETHL, =TV hTHELZET SET
CEMERRESEEZEBNMON TS, &I, =25 v VNVOERICHT
B EBLAGVER A 3 O R D OAB EF L THE Shiz %, ABRSTIZ. BOO
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Ty bPEFTAERANWT, =a 7 PARMEEZEBLITTIHEREUET D
EEBALMMNZL, MR KCO THDH7u<vN Y ABIUNO R —ThH D
isosorbide dinitrate (ISDN) & FEZ L 7=,
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3.3. EBMER LOERITE

ARBFFRIL T RS ERGRS L [ ERE YIRS Ic Do & 0 | HENEEL
Fro T LT,

EBRIZITMEM: SD 7w 1 (140-200 g, B A SLC(ER) % AV 72, BOO EF L DIE
813 Malmgren b D FEEBEIZ L TfTo72 Y, MESD T b E2A YTV T v
THEEL., BIBE L CRERE., REZBEHL, BEE12mm ORXAT U LVAEE LD
ICREBEERE LEBAT VL ABERVREEAE L, EREHD DRI, R
KB ER L (FREOAZEMENL TN D) BEERIIARER? ORI Lz,

714 6-8 B #% DOHEIRFTEN% Hashimoto b DHEHFLE L THIE L= ¥, HHRE
DPEEIRH 7 — T, REBE AT A(Ver. 1.02,, EHTHEERBE) Z AW T
otz 7 v MERHF—VICAN 30 SRBHL S B 728, K30mlkg 27 > b
WRO®RS L, 3 ErREERITEN A )E L 7= (pre-drug session), #EJR %~ L7 fEA
\CEW % 30 mlkg TR O 5 L 3 RefPER1TEN 2 {1 L 72 (drug treatment session),
Drug treatment session #& T #% 9~ <IZ, ¥ bV B X — /(100 mg/kg, ip) CHREEL |
BEREIZFR > TV B R GRIR) 2EEL, 20EZBIE L, £/o. RERED
RELHERT LD, BitzHH LEEZEIE L, _

MmER & DB OBIEZ, BT BOO 7 v b & FW IR = E ) &%
B(UR-5000, ZEETHER (#R) )TITV, B GaETR L OCRYHR 5% 30 pDEZ
HIE LT,

=aZ YV NRB IO g U ATHARIEERR)E LEBSGHEETIC TR
Ehi=b D& V-, ISDN i Sigma-Aldrich KV EEA L7z, =T ULk
BAKCHEBSE, 7u<h ) ABXOISDNX3% 7T 77 I ATRE L, 30
ml/kg TEMICROKE LT,

FERITEHE + EMERRZE TR Ui, FEHENTIZ. SERITEFEME Cid Student
D tFRE F 721X Dunnett 2 EHEURE, MATEIREEE CIIRIGDH D ¢ EZAT
o577, P<0.05 ZHEZDH Y LYW LTz, HEEHENTIX SAS 8.02 (SAS Institute, Cary
NC USA)ZHWTITo 7z,
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34. fER

% 551 DK A TTRER (pre-drug session) T, 7 v MIRERELZ T Z LI
& o T HEREIEHENM L34+ 0310 18.6 + 1.4 n/3h), 1 EHEREN B L7z(1.15
£0.12 t0 0.13 + 0.01 ml/void), JRIEIRZAZERIZIWVT, BEREER, 1 EHEREL b1
HECTOFEEIRBOONRd o7, ERETRICHEE L7 BOO 7 v h DRkt
EHE|/Inon-BOO 7 v NDOBEREEDKI3ETH U (83.2+6.0 vs 234.4 = 18.2 mg),
PRIEFARFETCOREBMEITRA SN2 o=, Vehicle Z &5 L 7= RiE BA2# (control
FHDPEFR /X T A — F —Z, pre-drug session & drug treatment session THREIZZALIZ
Roiigoiz,

=aF VM, 1 mghkg THERICHEREEZ D &, 1 EHERELENS
7~ (Fig.15). F7z. =2 F 2 VNMIE control BEIZ bR, BREZFEICED &
7z (Table 5), 7 <0 U A% 0.1 mgkg CTHEICHEREIHE Z B/ S (Fig. 16A),
1 [EHER &4 N S ¥ 5EA % L= (Fig. 16B), ISDN (1000 mg/kg)idHER B1%k
EAEBICEAD IE 1 BHEREEZENSE ERELZED I 5EmM LR Lz (Fig.
16, Table 5),

=aZyYN ravh ) ABIOISDN OME, AR 582 % Table
6127 T, =327 YAEBO0 T v b ?iﬁﬁ%%&%éﬁf:ﬁﬁ%@ 1 mg/kg CIL
JEB X OEEICKR L CEEE EX ol —JF., 7u<h U ABIXUVISDN
X, TN FNERAZUESETZHAED 0.1 mgkg, 1000 mgkg T, HERMED
TR LD OEME R LT,
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3.5. BEB X

KRSTIE, =a TV VUROBEICE Y, EICEESR B PIcgHRE R
BLOBEREZERICE S S, IHFEFRELZFEICHENSEZ, ZhiCx L,
7 va=7 ) 5B I CISDNITHREE 2B S® 7255, FFFICMEHET S,
=T UMT & o TR SN 5 ATPRG K F v X /L (SUR2B/Kir6.2)i%, fE
B S OB EIBFFICIFET B 2 E BAHE Sh TV B3 BOOT v Mok
T=a 7y VVENE L 0 bEERNICERT 2 Z BREREIN, 20X
=T UV NVOERERED A = A LE, =2 T PV VHBKCOER ENO
EREFTDHNAT ) v FMEAEWTH D03 21T, Mif7eKCOE 7213 72NO

Rl —IZ, BARDREETHABREREZEZ DL, =T P VIEKCO
TERIC & » TR 2 iiE S &, ERFIOBMRERZHERSEL, 7z,
=27 VU PIVIIKCOEA R LUONOEAIC L » TREFEFH ST &
BEHNTWAEY, ZnSDEmAENS, =235 2 PLOKCOER R XL UNOER
DRFHRA T =ALXIELY | 1EHEREDOEMNB L UOEREDOHD ZF &
L. REMAZEET VBV CHREE AR SETWE LB NS, =275
>V & RRR7RKCOEM ENOYEA 2% ¢4 SKRN2391I%, EptBiEE) 2 57712
BT 52 EAMESNTOES?, &blc, =25 r VLI EEIGERAIC ME
TRRIEREZE T2 8L TVEN, TORDETIRMLEICEELE X2
W ERBESN TS, SREBO=aF YA TR, BABRSH3045ICH
JEA& FVEA % 7~ 2% (unpublished observation), AR CTHW==2F (1
mg/kg) TIEIMEIZR U TREBEZRIBRNoT2,

Ty MZBWT, 7 a~h ) LIERBIEEZ IH3 223, FRRICmE bR
TERBLIEPHESNTNS S, Za~wh U A0 L) RE—HR KCO LBt
TEIRFHCBIRE TR To 7o iz, BR COEANARS N, EE, ERRF
ZIZBWT, 7r~< Y LT O0AB BFDERZWE LA, BHEMA & LTlE
IETYERZTR LIz 72®Iic, OAB BRI E L COBRITHIE &R ol ™, B,
ZD0947, ZD6169, ZM226600, WAY-133537, A-251179 &\ > Iz ERLEIRMEZFH
THETHAD KCO 3EFE S, BERRBRITOA TS P, “hbo
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fbewit, LWERTERZ RS TICERAECHEMEAEE2HRET L Z LHRE

SINTWVWD, ZDOLIT, Tb DAL OAB X BPH IZ R &1 5 HIR DIRRK
L LUTHIRIN, BREOEREIHND,

NO L E#HRE & FERIZ, THREESEBOEERFAHTRTFOOL2>THS,
REAERIZE9IZ. T v P DRIEIL NO fRIZ X o TXEL S 4L, NO ERBER 1% <
BFEL, BERETIEZENLDOHHERLRNT ERFESHTNS % NO T
—EBET D LIREFEGIHE L, RENEMET TS 2% v MIISDN %
ETHRELLEZA, REBAZET S M2 S5, NEMER X OYE
HEONO X, Y7 uaRRAT7 7 I NERIEII T A VU CHRBIZEEET v Mg
BEOROMER AR OBE 2 80H L7z *18, b 0mRIE, NO ASEERE- RE
BEBBIC AR RRBAEEPHREBZ R L TNAH T L 2XFF L, NO ITBER
HICRE, RERNGEZHMBESES L Ick Y, REEAZED SE 5725 T
< BEMEOR DRSO > TNB I EETRE LTV D,

BRICBIT D =T OV OEREREREA A T = A LOBRIZIZ, &b
ROBMNBBETHLN, AR Lb=aF YN0 KCO EA L NOERD
A7V v REERD, #MiFE2 KCO &H 5 W EHMFER NO Fh— L0 bR C
BHNTVDLEZ B, OAB, BPH TR ONDERICH L CHRIERAAD =
R LEHTHIBEREEMOOE DL LTHRENS,

fEim L LT, KCOEA & NOER 2 Ef-o=a 7 Y%, BOO 7 v MZ
BWTHEZETSETICHEREEET D Z B3R ENT,
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3.6. Figures and Tables
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Figure 15. Effects of nicorandil on voiding behavior in rats with BOO. (A) voiding
frequency, (B) average voided volume. Nicorandil (0.3-1 mg/kg) or vehicle was
administered orally and each characteristic of voiding behavior was measured. Numbers
in parentheses indicate the number of animals in each group. Each bar represents the
mean = SEM of 5 rats. Statistical significance was evaluated by Dunnett’s test
(*; P<0.05). #p<0.05 between the non-BOO rats treated with vehicle (Non-BOO) and
the BOO rats treated with vehicle (control) by Student’s ¢ test.
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Figure 16. Effects of cromakalim and ISDN on voiding behavior in rats with BOO. (A)
voiding frequency, (B) average voided volume. Cromakalim (0.1 mg/kg), ISDN (1000
mg/kg) or vehicle was administered orally and each parameter of voiding behavior was
measured. Numbers in parentheses indicate the number of animals in each group. Each
bar represents the mean = SEM of 5-10 rats. Statistical significance was evaluated by
Dunnett’s test (*; P<0.05). #P<0.05 between the non-BOO rats treated with vehicle
(Non-BOO) and the BOO rats treated with vehicle (control) by Student’s ¢ test.
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Table 5. Effects of nicorandil, cromakalim and ISDN on residual urine volume in rats.

Treatment Dose Number Residual urine volume
(mg/kg) (ml)
Non-BOO*® - 5 1.2+£0.4
Control * - 5 40+05"
Nicorandil 0.3 S 28+0.5
Nicorandil 1 5 22+0.2%*
Non-BOO ° - 5 0.9+0.2
Control ” ~ 10 4.0+0.6"
Cromakalim 0.1 5 39+0.8
ISDN 1000 5 24+0.5

a: Distilled water was administered orally as the corresponding vehicle for nicorandil.
b: Three percent gum arabic solution was administered orally as the corresponding vehicle for cromakalim and ISDN.
Data represent mean £ SEM from 5-10 rats. #P<0.05 between the non-BOO rats treated with vehicle (Non-BOO) and the BOO rats treated

with the corresponding vehicle (control) by Student’s ¢ test. *P<0.05 between control and treatment group by Dunnett’s test.
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Table 6. Effects of nicorandil, cromakalim and ISDN on blood pressure and heart rate in BOO rats.

Treatment Dose Number Systolic blood pressure (mmHg) Heart rate (beat/min)
(mg/kg) Before After Before After
Vehicle .- 5 150+ 4 154+ 4 411 £ 22 412 +32
Nicorandil 1 5 158 +4 154+ 5 407 £ 13 437+ 10
Cromakalim 0.1 5 147+5 118+ 5* 423 + 15 519+9*
ISDN 1000 5 157+ 4 126+ 3 * 419+ 18 513+£15*

Data represent mean + SEM from 5 rats. Systolic blood pressure and heart rate were measured before and 30 min after oral drug

administration. *P<0.05 by paired ¢ test.
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