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c AXFTHVWEKBE—E
ACE: Angiotensin-converting enzyme
ANP: Atrial natriuretic peptide
AR: Androgen receptor
ARBs: Angiotensin II receptor blockers
AUC: Area under the curve
BA: Bioavailability
B-MHC: B-Myosin heavy chain
Cmax: Maximum concentration
Collagen-III: Collagen type III
DMEM: Dulbecco's Modified Eagle Medium
DMSO: Dimethyl sulfoxide
DOCA: Deoxycorticosterone acetate
DTT: Dithiothreitol
EDso: 50% Effective dose
eGFR: estimated Glomerular filtration rate
EMPHASIS-HF: Eplerenone in Mild Patients Hospitalization and Survival Study in Heart Failure
EPHESUS: Eplerenone Post—Acute Myocardial Infarction Heart Failure Efficacy and Survival Study
EVALUATE: Eplerenone Combination Versus conventional Agent to Lower blood pressure on Urinary
Antiproteinuric Treatment Effect
FBS: Fetal bovine serum
GAPDH: Glyceraldehyde 3-phosphate dehydrogenase
GR: Glucocorticoid receptor
ICs¢. 50% Inhibitory concentration
ID3¢: 30% Inhibitory dose
IDsg: 50% Inhibitory dose
LBD: Ligand binding domein
LC/MS/MS: Liquid chromatography/tandem mass spectrometer
LH-RH: Luteinizing hormone-releasing hormone
MC: Methyl cellulose

MEM/NEAA: Minimum essential medium with non-essential amino acids
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MMTV: Mouse mammary tumor virus

MR: Mineralocorticoid receptor

MT: Methyltestosterone

NAG: N-Acetyl-B-glucosaminidase

NYHA: New York Heart Association

OPN: Osteopontin

PAI-1: Plasminogen activator inhibitor-1

phRL-TK: plasmid renilla luciferase-thymidine kinase
PK: Pharmacokinetics

PPAR: Peroxisome proliferator-activated receptor

PR: Progesterone receptor

RALES: Randomized Aldactone Evaluation Study
gqPCR: quantitative Polymerase chain reaction

SD: Sprague-Dawley

S.D.: Standard deviation

SHRs: Spontanousely hypertensive rats

TOPCAT: Trial of Aldosterone Antagonist Therapy in Adults with Preserved Ejection Fraction Congestive

Heart Failure
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EER, DIEREEZ S EE TR b EERAERKNFOVESTH D, ZNE THILEE
BT D201z, FIREE, B2 AMERSE, B s v AfEHIEE, ACE [H#EZKS° ARBs 72 EHfx 7
AN SNEMERBICER L C& 7, FrlcL =2 - T UV T v R EMET S ACE L
FHR ARBs 1L, BN BEEEANIIIN A OAREE B L ORERFEMEBIE LS CELh0lEs &
OB RO 27+ 2 E R ARBRIC L VA S Tw s M~ 2o X Rkiic
L b b, WEEBEBEERRII L EE AT DRBICLAHE LIKKRE LTE,
FETHY PP BT EEA BRI R ICE N mIUERRE SR B Th S

V=2 s T DA TV s TV R AT B RDEREEW TH DTV RAT v E, 1953 I
Dr.Simpson (2 K-> THEfS - AALETLTHY °, L=r - T U VAT 2 VRIS X - TRIR &

ENoawEiv, £ UTHEBOENMRME IZFET 5 MR (mineralocorticoid receptor) [ZfEH L
THRY LRI E DY) U LHREM 2R L, MEDCEEMICEEG T 2EMESRLE EER
LTV, LLenb, 1990 FERICAV RT XA LT RREZY, T RAT a3 R
HBEMERNELELTTEHRDME ) A7 HFLVELELTEZLR, TOEREENA L Bk
ENDE Tz, TNETIZT NV RRAT 0 rOLES KOS OfREL, DIRK, DR
Bk, A X OV FEEA~OBSERZHRESh 0D Y T RRT R RILET S 2
& DEFRAYEENEZ 7R L7 DAY, 1999 FIZHE S 472 RALES Tdh %, RALES L NYHA 7 7 A
-V, /2 SRER R 35% DL T O HEfE O MO AR 2B 1663 41 2 %512 U7 3B © L B IR R RE S
MR fEHEECTH DL AR ) T 7 o aRDRIFHT D 2 & THEFRE 30%kE L Y, 72, 2003
A SN AR DA FEZERE 2 %1812 L7 EPHESUS™, 2011 4EI2 4 S N 7= BUE O8R4
B %5412 L7- EMPHASIS-HF? |23 T, MR 55T 7 L L 2 K D AFRGER R E S,
DAREIRFICE T D MR FEHEEO ML IIME -5 b D L 72> T D,

Tl 7L L A%, ARHEL LD 200 mg/day & W EERRRBRICB VLT, KL= o MEE
JERETIZARB O P L4 v X0 bENBEERZ R 2 & 2P e e B Cldn v
U LEREOT AUy LREOMIEEREZRT I L P EEEKREAT S T RS TR
ACE fRERTF 7 7 UV L @S DERMBIER 2R+ 2 & 2 77 IV IREAT S 2 BUpER
FREETIE=F I T U ANLVENLRT VT I PRI ER 2773 2 &5 2, MR #EH3KT
BEAEHE &R a2y WOlids X OB RO B REEMN 2 A7 2 s ERRE L L THIff ST



X HIZ, MR FEPIESITHAIE L CTENRZART VY LEA L TWAHIET Tlide <, BEFESRICOHH
THZLTEORDIIEFEMRDIFFTE D, HlxdIT D&, FIRFE, ACE BAEH, ARBs B LV
ANy LiEGUEEZ BT 3 AL EOBEmILEERIFEZ IR L T, BEREZZER TERVWAE
FRESUME @ i A 2T 126 LT MR $EPLEE A BN 505 2 & THIRE BEIER AR DAL,
BRIE IR AR CE D 2 EAME SN TND ¥, £/, ACE FIESS ARBs TL =1 - TV
FTVREMHLTH, BN TT NV RATRVRENEF LTSS [TLVRATR T L—
7 A—BIG:) B ACE PLEIER> ARBs CTIA A DK 40-53% & BB ICRD bR P, 20k
9 728 T3 ACE FHEFHER ARBs (2 L 2 DR KRINHIECR 7 L7 X Pt R 23855 9%
A3, MR EHUE A B ES 5 2 & TUOIRKMHEIERAST V7 I VIRME FERRRD b s 0,
ko Z Lvb, MR $EFERIZ, BEFO @ MRS TR BAE 2 #Em T & W T LT
TR A2 5 2 LM TE LT TR, b=r « T VFT UV URIAERRED
BEAEIRE TR DA 153 20 Dlidds L OV IR Olgae b5 125k U TRz EREDRBHIFTE D &
Exbid,

R K5I MR FEFERITEN T T 0 7 ¢ — 27 LT D2 H D 5§ RALES LIFRIZ
A¥R T NORTGREMUL, &Y U AMAERRE O AFERLIE T A LI
feo =3 E A U AMUEE SR e AR E S &R TRIEA T 0 O MR FEFUERIC X
DEETOR Y 7 APRMAER Al SN D Z L THIEEZ D, BEfFO MR #HEETH L A
077 R T UL A, DRERERBISH L TENCINEZ R TICLELLT., &l
U7 AMUEY A7 D7z B BRRICE W TZOLERHIRShTW5 &%, $hebh, kL
b=y « 7o UFT oy U RIERAE S OEROIRIRIEN LT STV D IR & i+ &
D AREBRER L OWERFERIE RS TIE MR EPEKIC K 2@ A U U AMER TR ER 17%Y,
2% Y B LV 24% P LOEMEETROOND ZEBPRESNTND, 2D L) RBEHIT, L=
TUVFT v R ERAEEREE S L TR L TS 72, MR #2228 T
@AY U AMIEY 27 BRIEFICELRoTNDEBZLNTND, ZHWVolz@mh U U AIMAED
BEND, MR P3O DHIE IR DB TH DL L L blc, WHF IR THHERIRIZEY MR
FEPIRO AR OB T T & T KIRICHIETE TR ®,

U EDH R LD, MR #EHiEEOEN - EHWEH 2 R KBRS 572012, @mh ) U A MGE Y
AZIEWACICHE B LI2iRElIs 2 & 272, ZNET, A 2 T 7 b OMRLVE BIEEER
BIORZT VL DWW ESEELTZIEAT v A FEHEO MR f#5HU3EORIBEMF7E3 12170
nC&iz ¥, Z LT IHEICRY . MR SBPEROF L EIER @Y U AMIEY A7) %1
B S 5 M CORIBEFEATTOND L 51277z, #lxiE, Blandish i, Yk krE Y vr
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FHOEMIZ, MR #EHUERE AN T AF v XAFEFHEM 24 595 2 LT, L RIEM
HTEHETE B REME A2~ T W5 ¥, 72, Kolkhof 5%, MR #EFidkD =7 7 7 # —#RMEIC &
0 MR A BN O D~ & S, DREER AR L EEmA U U AMED X7
PRI T & DT DA IR AR O FTHEMEAZIEE LTS Y, Yang i, 7V RAT o>
/MR Tit7e<, aF Y — /MR EMEERAT LY H Y RRIRZ2TF RE2RH L, Bk
FH TV RAT v OBREZ MIH LAV EOBREEZT- T D 0P, RO LI RT T r—F
EE A U U AMGE U R 7 AR O 7o AR RIS & L CHLBRZRV S D | in vivo THIMEZR T84
ZREATOIHEICEBNTEN Y U LMIEY 27 HMEBENTWD EnoTc a7 FOFERIZIE
o TR,

iy, Fxix, DLFOREZSEZIC MR #EHERIC A=y vy V7 =X MERZMET 52 L
T, @AV U AMAEY A7 MR TE 2D TIXRVWEB X7, MR OFEXEB~T AT, %
AL R LTIl U v SRENEEEIC LT 52 (6.3 vs. 8.1 mmol/L) . ~T K~V T AL
BRI L A% TH D (63mmol/L) ¥, Eiz, BIEMHT v FEHWERFHIBNT, 1) T LA
WiAATH 2L ThRA LmED U O LREN (W) U L EALR 6.1 vs. B Y ¥ AE%: 10 mmol/L) |
T RAT PG L 5 TRIAT S (74mmol/L) >, T, MR USRS (Bl %
. 7 RLTFT U o BREE, RNV DyRAE, wpy =3 F AR, PPARy 72 L) 12BN T,
W= VT A=A MEWEZAT 260, EERFFL oo, EYDLERMR EORIER Y X
JIZKRLCT =%t 5 2 & THEE ERWER O AT U 22 Rb % ERE & L CBREICR
LT BIR o 5T 5,

Z 2T, FEOEEMHARIET 272012, MR ICH L T/S—v v L7 A= MNEEEZHF TS
FHLO MR #EHHEZ R L, 8OO RRD =2y VT T=Z MEMEZ AT 5 MR #5154 A
W, TOFHWEN (MR fEHUEN, FuEimErER B X OB E RO REET) B L0
AV T LMIEY Z7) AZHOWTHGET L, FeREMAPGELNTO T ZIZHET 2,
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F1E FHE MREFEOS LY U AMAEY A7 IZxT 51EH
1 B MR PO in vitro MR IZ%HT S 1EH

- HRLEW

MR #EHIHED MR IZxT 5 /83— v L7 =2 & L COHEBERARFT 5720, a&7
NRFEICAE ] WTRE b A DERFE 25k T, Fox 13T MR 5O BRRMIZEZAT 5 1 ¢, FEX
TuA RERON XA XY T FEROTIT, MR #EHUEM & MR /S—=3 v L7 =2 MEM
EHT MRS D L RO TR L, 22T, RUXA2H DR PNE, mt
RT A =5 (BREE. NBEYE, Bt KON 7 v Y — A L5 RERENE) o Rifbs
¥y & LT, DSR-11861, SM-368229 35 L TX DSR-14397 %3&4R L 7=, AHfi Ti. DSR-11861, SM-368229
B LU DSR-14397 Z VT, Z® in vitro TO MRIZxTHIEHZ AR ) 77 hrBLOTT
LU U HBRETT A2 e L, TOEOIC, BRWED T v B HIIE R 4y & V72 MR
FEABAME L COS-7 Ml Fv /- b~ MR OSBRI 2 /EH 2 54 L 7=,

- EBRFE
BBRYE
DSR-11861, SM-368229 3 L T8 DSR-14397 13 K H AfE A R RS A AR FEAT I TR L 72

HLOEFH L7 (Figure 1), A1/ F 7 k21X Sigma-Aldrich A L7z, =7 L L/ > (L Inspra
FE® (Pfizer Inc.) Z#pfi - fiH#%, ML L7 b D AMEH] L7z, In vitro R O#ERY'E 1Z. DMSO
WL 72 b D2 LTz, In vivo AEROFE 05 H OB EIL. 0.5% MC (T T4 T A7
A ICRB S Y b0 LT,

7 v MNEMIEE S 2 AV 2 MR ~ORS A B EFE

M E 4> OFHEL L, Murase & DG 2B E T 72 ¢ BIBHH 2-3 A&IC, Ty hbH
B L 7= Bl A TSM 23> 7 7 — (0.1 mol/L Tris-HCI, 0.25 mol/L Sucrose, 0.1 mol/L Sodium molybdate.
2 mmol/L DTT, pH 7.4) (ZHFE L. 4°C. 34,000 g T 60 2y iz OEE 1TV, EiE% MR 31 5
4T T vEAIEH LT, 2 TOERETK EICTITo 72, #BRWE D MR ~OfEEBIFITEIL,
Grekin D GEABZICLCGHII L @, 9. WBRWE L BMREE S ZRE L, TV RAT



2 273 GR ~EGT 2 O Z Ml 2 72 GR #5513 D mifepristone (Sigma-Aldrich, Final 2 pmol/L)
FRIML, LA vFax—hLiz, 20#%, *H-7/L RA2F 12> (PerkinElmer. Final 2 nmol/L)
YN - BA L2, 4CTISHMA > Fa— kL7, MRICFEALTWARWH- 7L RAT 1
v EFR< 71T, dextran-coated charcoal (Sigma-Aldrich) Z 00 - A L7=1%. 4°C, 7009 T 547
i DB EEAT o 7, RIET OBIHEMEITRIA Y FL— 9 D o Z— (Tri-carb 2900TR,
PerkinElmer) % FVTHITE L7=, *H-7 /L R 2T 0 OFEARIT, EFEARN LI RIGEAR (7
R ZF 1 2 pmol/L IRANEE) OBUHEMZ7EL3I< Z & T L7, SHBWE D 1Cs 13, *H-
TV RAT v R REVEE G R A S0%INEIT DA & U TR L. 2-3 Bl FERFEROFEE TR L
77

COS-7 M % Wz MR 7 =2 N7 v Z I=2 MEFFLM

A 43 & FH VM 2 MR ~OFE A BURAPEREAG Clx, BBME S MR ~fEA L-#kic, 7 3=
ARHDHNNET v ET=A R LTERT20EH L TR, TV RAT 8 U INZRAT
b5 MR ICHEH ., BNICBAT LG ZEM T2 28 hmbihTngd, £2 T, MR DGR
PEZFEREIC, WBRME D MR 7 3= FHDHWMIT v X A= MEHEZHBF LT, #HBRmE D
MR (2 HEEEIENMEL, Hu HOFEEZBEICLR—F—D—0 7 v A 2 AW TEME L7z %,
COS-7 #fiaix, DMEM HAE:H (MEM-NEAA, 2 mmol/L L-glutamine, 1 mol/L Sodium pyruvate,
Invitrogen) . 10% FBS (MP Biomedical) % M\ T 37°C, 5%CO, 5 F T Lz, 7 v &AW
1%, 6-7x10%cells/mL @ COS-7 #lifa% . 5% charcoal/dextran-treated FBS (Thermo Fisher Scientific Inc.)
Z e L7 DMEM |28 S 96 7 = /L7 L — MIHEFE L 72, B H . TransIT-LT1 (Mirus Bio LLC)
ZHWT, MR BEL T T 2 I N (KHARFERESER S 2B AR ER) . pGL3-MMTV
# L O phRL-TK (Promega) # MifulZi#E s E A L7z, phRL-TK 77 2 I Ri%, WEIFEED =D
AR L7, Bs B 6 BRI, BB 7V P27 oy (FOGHEE T4, Final 1
nmol/L) ZIFRML, S HIT I8 FEMA o F a_X—h L7z, #H, 5k BEZBRE L, MinZ5E S
. LI/ A—%— (LB96V, Berthold Japan) Z AW CHlaF DL > 7 = 7 —BIEEEZHIE LT,
FHEBRE D 1Cs0 13, PR ERIRINOMIL & Hiz LT, 7V KA7 172 1 nmol/L ¥R D v
V7 =T —BiEEE 50% M oIE S LTHRIN L., BEBWE D= v LT I =2 MEM
X, 7V RA7 12 1 nmol/L IRIIAIL & bhie U 7= B E 10 pmol/L B~ 7 = F —8
TEPEMN S B Uiz, BRI D 1Cs B L OV— % L7 =& MEMI, 3-4 [B0FEREE R 7%
ETmRLT,



- HER

7 v MNEHIEE 5 Z AV e MR ~ORS B ERHE

AER ) T7 MrBEOCET VL) VE H-T L RAT B ORERRIHE S & B A LA
L ICs (ZZ 4241 0.0051 5 KT8 0.12 pmol/L & 72 - 7=, DSR-11861, SM-368229 45 . Uf DSR-14397
HOT B IEERTFROIC PH-7 0 N AT 1 2 DR RIS S 2 I L. ICs IXTALEAL 0.66, 0.021

FL0V0.037 umol/L & 72> 7= (Figure 2),

COS-7 Mz Wz MR D7 =X N7 v & 3= MERFEE

2a )57 hoBLOZ LY UL, T RAT e T EART ALY 7 =5 —PiEk
D T A B ERAFRNCHINHI L, ICs X1 0.012 35 L0042 pmol/L & 72~ 7=, £7-ii{bEw
EB TV R AT o U IERESE TR TIEL 10 pmol/L TS 7 = T —PiEME R S8R o7,
DSR-11861, SM-368229 33 L (N DSR-14397 X, 7V KAT o Vi CERT L7 =7 —8iE
P 2 YR FEARAFHOIZHIH] L, 1Cs X2 N4 4.0, 0.13 B X V0.13 umol/L & 72572, 10 pmol/L I1ZF
T SM-368229 35 L TN DSR-14397 1%, 7 /L K AT 1 L 3ERIMSRIE T ¢, 2NE 12 B LV 36%

N7 =7 —BiEME R S8 728, DSR-11861 (3 LH X720~ 72 (Figure 3),

nd
“, 0
o) s
o)\
Spironolctone
H \ H [
N\ D N\ /@S
(0] S S 0 S
7\ /\
PR 00 PN
0~ N F S” N F
H H
DSR-11861 SM-368229 DSR-14397

Figure 1 Chemical structures of spironolactone, eplerenone, DSR-11861, SM-368229, and DSR-14397
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Figure 2 Effects of test compounds on MR binding affinity in rat kidney cytosolic fraction

*H-Aldosterone competition binding assay was performed using rat kidney cytosolic fraction with increasing
concentrations of test compounds (white triangle: spironolactone, white square: eplerenone, white circle: DSR-11861,
grey circle: SM-368229, and black circle: DSR-14397) and *H-aldosterone (final 2 nmol/L). Following overnight
incubation at 4°C, free *H-aldosterone and bound *H-aldosterone was separated using dextran-coated charcoal. MR-bound
*H-aldosterone was then counted. Data are shown as means + S.D. (n = 2-3)

(A) (B) (C)
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2= 1007 2 1007 21001
= = =
£ 801 £ 80+ £ 801
«© < [3+]

o 601 o 601 o 601

8 40- 8 407 S 40-

s % ko ks
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3 = =

| 0 - | 0 O O - 0 r O O

0.0010.01 01 1 10 0.1 1 10 0.1 1 10 100
Compound concentration ( umol/L) Compound concentration (umol/L) Compound concentration ( umol/L)

(D) (E)
< 1207 -@- Aldo+SM-368229 s 1201 -@- Aldo+DSR-14397

Z 100- -O- SM-368229 = 1007 -O-DSR-14397

= =

5 801 S 807

[3+] «©

[ 1 60 1 [ 1 60 1
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‘c 201 ‘© 201

= =

| 0 . - - . . a 0 : . . .

0.001 0.01 0.1 1 10 001 01 1 10
Compound concentration ( umol/L) Compound concentration ( umol/L)

Figure 3 Effects of test compounds on MR transcriptional activity in COS-7 cells

COS-7 cells were transiently transfected with MR expression vector, pGL3-MMTYV, and phRL-TK. Following incubation
for 6 hour, (A) spironolactone, (B) eplerenone, (C) DSR-11861, (D) SM-369229, or (E) DSR-14397 was added with
aldosterone (final 1 nmol/L) (black circle) or without aldosterone condition (white circle). On the next day, luciferase
activity was measured. Data are shown as means (n = 3).
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F2HT AT MR f5HTE D in vivo MR 2% A 1EH

L

-HRLEW

BN T, 3FEHON Y XA XV UFHEARN MR ~OfESBIRAIMEEZ R L, MR 7 U # =X
R DWIET T=A MERZRT Z &M ST 72 5 72, IRIZ Z 305 HT MR 553K D in vivo MR
FEEHB L CinvivoMR 7 A =2 MEMZ#ETT 22 L & Lc, ETHOICH MR f#5Hi8 4
in vivo EBRIZHWWD Z LN FIRENE 9 RREET D72, T v b PK iR & F2fi L, W@k~ m
7 4 —/ZOWTHRE L7, KIZ, in vivo MR $EHUER 25l 2 72 O OFHR 25 L. il
MR 55D in vivo MR AEFUEM 25l L7z, &&%IS, N— v 7 F=2 MEEZ AT 5 MR
FEHTFED in vivo MR 7 2= A MEF 25 L7,

- EBRSE

wRWE

WHRYEOANTB LOTEIL, 18, B 1HICRBOFEICHE Uiz, IR SR, A8
BHKICEME L, 1 mL/kg DHETHEE L,

EBREY

EREBMITHAT AT L — AR E I ART ¥ — LR« U A—FABHENHIEA LT,
B, 3-5 T8/ — U TIRE (23+£2°C0), BE (55+10%) . HRBT (12 BT ABAT 1 27 1,
8:00 AM /i4T) M=ar bu— L ENiETEHE L, fkt (CE2. AAZ LT HRASt) L7
SV —IEEKITE BICER S S, 2 TOBWIL, 1 B OBRE P ICRE O R0 Tl
EAEA Uiz, ARRBUL, KAAREUERASHEARATOBMEREZARICL VAR INTE
D ARBFFEAR OBV EBHANAE > THEME L7z,

B HE R ER

7 BEEOREME SD T v b (BARTF v — L2 U S—#a4h) ICIFER DL T CHBRYE
(DSR-11861, SM-368229 3 JX Y DSR-14397) % 10 mg/kg CTHafil#k n#:5-6 L <13 1 mgkg O H
B CHARNE G LTz, #&5 0.08 FIRMEE-04) . 025, 0.5, 1, 2, 4, 6 3LV 24 FF[##&IZH
JIR & 0 R 2 S0 U Yo 770 2 B L 7, i T O SR E R 2 13 LC/MS/MS (Alliance 2690,
Waters Corporation, API3000, Applied Biosystems) % H\VN-CHIE L7z, fERIE, P - I AE R 7=
TRl (n=2-3),
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In vivo MR #5i/EFEEM
Kagawa 33 & OV de Gasparo & D FiE&EBEITIT-7- %, 7 WEOREMESD v b (HAT 2

Ny —HRASt) ORIB 2R L, 2-3 HORBBIZ 0%, i S B O BAF 72 @ 28R EH L
oo RIBRHZOEMIL, BEHEECHE Lo, JUKITARREKICTHE L, 2L T, &
EHC L BT U U AEREOMEEEL 2720, WERETH 2> S BB T I3E R - B HRokS
PR TR L7z,

In vivo MR f&FU/EMEHIR OFESZO -0, BIBMEZ v MZ, MR 7 =2 F THh % DOCA
(FRe ik T2k A4t 0.01, 0.1 33 X001 mg/kg, sc.) & 20 mL/kg DAEFERIEKZ K5 L%,
R — DI L 23 RFRE OBIOK & & JR &2 E L7z, DOCA (X, =— MM L. 1 mL/kg
DHETE THE Lz, £0%, REOF MY U LREZO0E (JCA-BM 1650, HAHE
AR ZHWTHNE L7z, BB TICk T2 [ ) v aofElE] & [ h) v agh
®] DENGT MY ULNRT U ZAZFI L, invivo MR IS 2 38BIE A OFEE & L THW,

PERYVE O in vivo MR #EHUEN Z27Hl 3 5 B3, BIBML 7 v Mo E 2RO L, £
D 30 4312 DOCA (1 mg/kg, sc.) &. 20 mL/kg DAFEEEKZHS L=, Rl —2icT23
WEC B 2T Y U AT 2% Lz, £ LT, Control (0.5%MC+ =—ilifkh) #L
H# LT DOCA T ERT 25T hU T LNRT 2% 50%H06 3 5 F &4 & 48R E D EDsy & LT
B L7,

BB ER SO EL LOBEIZLLTO®@Y & Lz, AR/ Z77 hrBIOR=T L L/
ORI, & HI230, 100 B L300 mg/kg ([ZF%E L7-, DSR-11861 ® HEIX, 10, 30 BL O
100 mg/kg [ZF%7E L7=, SM-368229 35 & 1IN DSR-14397 O &%, & H12 1, 3. 10 3LV 30 mg/kg
ICRRE LTo, & EBREEIE, 4~5 B CHEMi L7,

Invivo MR 7 2= 2 MERFER

Kagawa D15 ® Z %25 L, in vivo MR 7 =2 =2 MEF OFHMi 2 56 L 7=, 7 Bl O"EME SD 5
v b (AR 2Ly —BRAEth) ORIBAZfMH L-&IC, S E LR NG L, £ 0 30 5

{2 DOCA (1 mg/kg,sc.) & L < I1Z cornoil (1 mL/kg, sc.) &. 20 mL/kg DAEFRIKZ &G L=,
a7 —VIC T 23 MR A [ L, 436t (JCA-BM 1650, A ARE kXS4 I TR O
FTRIDLABIOD VU LAREZHEL, MR 7 T=X MEHOHEEEL LTRFFT NI D L/HY
UAlEREH L,

FHBRME RGO EL LOFIHEIILL FO@EY & Lic, Avr/Z 7 hrofEiE, 100
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mg/kg [ZEE L7z, SM-368229 O &%, 3. 10 3 X130 mg/kg (Z7%E L7-, DSR-14397 O H &

%, 1, 3B L0 mgkg IT58E Lo, KFEBREEL, XTS5 BT LT,

WERHARHT

il RAT I AR MR 72 T L, #Ealf#tTid. Stat Preclinica (BR&tEs 7 I A4 7 4 A —
varrrunv—) v, SO EER%Z, AFa—T 0 MOt REELEIF Ry 0%
HLORE 2 S L7z, P EZS 0.05 R D% A ICHBEENH D LHIE LT,

DSR-11861, SM-368229 33 J: 18 DSR-14397 @ BA %K% &, Th 24 88.5, 61.1 3L 99.6
(%) &0 WTNOHBRYE b B2 niEMEEZ R L7z, & 512, DSR-11861. SM-368229
L OV DSR-14397 @ Cmax X, £H 24 9.750.8, 8.0+0.8 B L1 102+0.7 (ugmL), AUC I%,

ZNZEI 2942, 10716 BLU91+8 (pgehour/mL) & 720 | FE4y7a i 5:§% %4/~ L7 (Table 1),

In vivo MR #&504EH FE4h
In vivo MR 5 HT/ER O Al R A 25

Control & & b LT, DOCA (0.01, 0.1 BE N1 mgkg) IZHEMEFERINCT RU T ANRT R

%z 5 &+ (Control: -0.54 mmol; DOCA: Z#1£741-0.52, -0.09 X1 0.92 mmoL), 1 mgkg D H
BIZBWTHER EAMEMZR LT (Figure 4), ZORERND, LIBEORWERYE D MR F5Hi1E
HOFHMIZIE DOCA (1 mg/kg) % 7=,

S == A e  xlii
Control #f & tb# L T, DOCA (1 mg/kg) 1Z7 MU U ANT U 22 FEIC B 72 (-0.22 vs. 1.24

mmoL), AEw /Z 7k (30, 100 3 L300 mg/kg) 1L, DOCA T MU v AT R EH
Z R EARAFRZ, 2> 100 38 10 300 mg/kg RECRBWTIFAEICISI L7 (Z1F4 0.88, 0.48

FBELU0.10mmoL) (Figure SA), AEw /F 7 K> ® EDsld 91 mgkg & 72 o7,

=L L U

Control # & tbi L T, DOCA (1 mg/kg) 137 MU U LT o 22 HEIC EF 72 (-0.38 vs. 1.45

mmoL), =7 L L /> (30, 1003 X 0%300 mgkg) (L, DOCA #%F kU 7 ANT 2 ERH% A

BIRIFAINZ, 7> 100 3 LT 300 mg/kg BEICB W IAEICHHI Lz (2 142, 078 B X
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0 0.42 mmoL) (Figure 5SB), =7 L L/ > ® EDs % 208 mg/kg & 72 -7,

DSR-11861 #Ffff
Control # & tb# L T, DOCA (1 mg/kg) 1Z7F MU U LNT o 22 FEIC B 72 (-0.17 vs. 1.50

mmoL), DSR-11861 (10, 30 33X TN 100 mg/kg) (X, DOCA #FH T bV U ART A LR ZH&E
RAFRIIZ, 222 30 38 LTV 100 mg/kg BEIC B W TIEA BEIZHH L7z (2210 1.09, 0.66 35 L1 0.32

mmoL) (Figure 5C), DSR-11861 @ EDs, 1% 30 mg/kg & 72> 7=,

SM-368229 & FAff
Control # & tbiz L T, DOCA (1 mg/kg) 137 U U ANT U 22 FEIZ EH S 72 (-0.32 vs. 1.99

mmoL), SM-368229 (1. 3. 10 B XU 30 mg/kg) 1L, DOCAFHFHET M) v LAT X R ZH&E
RAFBT, 770 3, 10 BELUN30 mgkg BEICRBWTITAEICIHEI L2 (FHF0 133, 0.72, 0.46

F XL 1V0.01 mmoL) (Figure 5D), SM-368229 @ EDsg i3 2.4 mg/kg & 72> 7=,

DSR-14397 Z¥fi
Control # & tbi#z LT, DOCA (1 mg/kg) 137 F U U AT U 2 EHEIZ B SH7- (<023 vs. 1.46

mmoL), DSR-14397 (1, 3, 10 B XU 30 mg/kg) 1L, WITHNOHEIZHBWTEH, DOCA TR
N5 NI TLENT A ERERBEICNGEIT S Z L3 TE oz (T 1.31, 097, 1.10

£ 100.92mmoL) (Figure SE), DSR-14397 @ EDsg 1d 30 mg/kg LA E & 72572,

Invivo MR 7 == 2 {ER 24
SM-368229 B LA v /T 7 ki
Control # & tbi#z L C, DOCA (1 mg/kg) (FRFTFT RY 7 A/ ) U LHZAEICHED S (117

vs. 1.8) , SM-368229 (3, 10 3 L T30 mg/kg) X, IRFEFT MU T L/B Y T ALOBAEREZ AL,
10 mg/kg FEICBWTCIIAERIEMZ R LT (ENEFN 8T, 65 BLVT7.7), Aw /T 7 F X,
JRAF U DL/ ) 7 LKL THEIER 2R S o7 (13.9) (Figure 6A),

DSR-14397 FFAf
Control # & Lbif L T, DOCA (1 mg/kg) I1Z/RHFF ~U 7 A/ B U 7 Lk EAEICHED 72 (11.5

vs. 1.4), DSR-14397 (1, 3 B X O 10 mgkg) (&, RFPFT NV T L/ ) U LHOBDIERZRL,
WTNOHABICBWTCHLAERERAZ R LE (FREFN 3.1, 23810035 (Figure 6B),
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Table 1 Effects of test compounds on PK parameters in rats

Test compounds BA Cmax AUC
(%) (ng/mL) (ngehour/mL)
Spironolactone N.D. N.D. N.D.
Eplerenone *25.6 *1.7 *2.4
DSR-11861 88.5 9.7%+0.8 2942
SM-368229 61.1 8.0£0.8 1076
DSR-14397 99.6 10.2£0.7 91=£8

Male SD rats were treated with DSR-11861, SM-368229, and DSR-14397 orally (10 mg/kg) or intravenously (1 mg/kg).
Plasma concentrations of test compounds were measured 0.08 (only intravenously), 0.25, 0.5, 1, 2, 4, 6, and 24 hour after
administration using a LC/MS/MS. Data are shown as means £+ S.D. (n = 2-3).

"The pharmacokinetics data of eplerenone (15 mg/kg, p.o. in rats) are cited from reference 72.

é 20 |
° 1.5 - ##
2 l
5 10|
3
= 05
= ;
-g 0 I —
@ I

-0.5 -

001 01 1

Control

DOCA (mg/kg)

Figure 4 Effects of DOCA on sodium balance in adrenalectomized rats

Adrenalectomized SD rats were subcutaneously administered DOCA (0.01, 0.1, and 1 mg/kg) and
orally 0.9% NaCl (20 mL/kg), and maintained in metabolic cages for 23 hours. The sodium balance
was calculated as the sodium excretion subtracted from sodium intake. Data are shown as means +
S.D. (n=4-5). ## P <0.01 vs. Control by Dunnett’s multiple comparison test
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Figure 5 Effects of test compounds on sodium balance in adrenalectomized rats

Adrenalectomized SD rats were orally administered (A) spironolactone (30, 100, and 300 mg/kg), (B) eplerenone (30, 100,
and 300 mg/kg), (C) DSR-11861 (10, 30, and 100 mg/kg), (D) SM-368229 (1, 3, 10, and 30 mg/kg), or (E) DSR-14397 (1, 3,
10, and 30 mg/kg), and 30 minutes later, 0.9% NaCl (20 mL/kg, p.o.) and DOCA (1 mg/kg, s.c.) were administered, and
maintained in metabolic cages for 23 hours. The sodium balance was calculated as the sodium excretion subtracted from
sodium intake. Data are shown as means + S.D. (n = 4-5). ## P <0.01 vs. Control by Student’s t-test, * P < 0.05, ** P < 0.01
vs. DOCA by Dunnett’s multiple comparison test
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Figure 6 Effects of SM-368229 and DSR-14397 on MR agonistic activity in adrenalectomized rats

Adrenalectomized SD rats were administered (A) SM-368229 (3, 10, and 30 mg/kg, p.o.), or spironolactone (100 mg/kg,
p.o.), (B) DSR-14397 (1, 3, and 10 mg/kg, p.o.), and 30 minutes later, 0.9% NaCl (20 mL/kg, p.o.) and DOCA (1 mg/kg,
s.c.) or corn oil (I mL/kg, s.c.) were administered, and maintained in metabolic cages for 23 hours. The urinary
sodium/potassium ratio was measured. Data are shown as means + S.D. (n = 5). # P <0.05, ## P < 0.01 vs. Control by
Dunnett’s multiple comparison test
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F 3T FH MR T OSSN U v AMAE Y 2 7126 HEH

- ERLEW

55 2 filC T, HTHL MR #5513 DSR-11861 & SM-368229 A AE 1R /) T 7 hu =T L L/ v &
D HFRVY DOCA #F% T~ U LN T U X ERICKT 2MBIEMN Z2R~T 2 LB BN o7,
MR #H3IC L D@0 U 7 AMSEE, B TO MR EHEIIHNC L0 B U 7 LS B+ 5 2 &
THERZIND, ZO7D, FH MR #HHEENBEFE LD v MR #HiEH AR L7z & LT
by MIEH U 07 LRE ERAER & O e~ — DU BT g, BEFEO MR fEFEA L T D E
AV T LIMAEY A7 OFEEZ R TE 220, £ 2T, Hfl MR #5503 & BEAF MR #5300 Y
U AIMIE Y A7 % ilid 5 720 OFHEREHE L. T O%E AW CTHEBBEOME N ) U LHRE
WX ER 2R 28 & Lie, 612, N—Y v LT A=A MEMAZ AT 2 MR #5130
Rbviz, Avr /77 "o TV RATa 20 L, MIED U U AREICKH S ER %2 R
THZEE L,

- EEHE
BERY'E
WRMEDOATB L OGHEL, F 1=, F1HICRRE0 FEICHEL -,

EREY
KRV OAFLLOFFTICEAL T, B 1E, H2HICiROTIEICHE L,

BOob U v LsARRER
Adam 5D HFEF T AU ELTEM LT, T7hbb, HEESD v b (HAZ AT LY —RE

) lcAavm 2727 b (300mgkg) B L< X 0.5%MC 2R O#£5 L, £ 1 FEE#%IZ 15% KCl
B H L <IFER K% 10 mL/kg TRRO#EL Uiz, KCHEKR S L < IEARKES 23 REfZIC, i
W 7 EEI L, 56 ER (JCA-BM 1650, A AR RS ([ Cligh U w7 LA %
WE Lz, 72k, BEICEZMEN Y U LREDOREZ VRS 570, ARERATH 2> b BRI
Hidi A - B REIOKSAE T T3 L7z,

WERME D= A Y U LMAE Y A 7 FHRHT, BBRWE ARG L, £ 0 1 %I 15% KCI
Z 10 mL/kg TREAF G- Lo, KCI #4523 REf#IC, Mg 7 vzBEI L, igh Vo Lk
Zl7E L7z, Control (0.5% MC + 1.5 glkg KCI) BE& bR LT, Mg » U 7 A% 0.5 mmol/L
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A SELMEZSEHRYE D EDs & U TR,

BB RGO &R L OBIEBIZUUTO®@Y & Lz, Avw/F 7 2 DSR-11861,
SM-368229 33 J U DSR-14397 (T 41 % 30, 100 33 &L TF 300 mgrkg 12, =7 L L/ 1% 100, 300
BLU1000 mgkg IZERE LTz, AR/ T v TNV RATR UBFHAERICBNT, A¥r ./
57 b OMEIL300mgkg (2. T RZATF o OMEIE L 38010 mgkg ICRE L, &%
BREEIE, 4~5 B CHEHE LT,

HEEHIRHT
SRR, 19, 45 2 fIC RO AT U,

- TR
EH U T AMSGE Y X 7 OEHih RS
U U LEARTFCRBWNT, A /T2 b (300 mgke) 1. MiEH Y U AEEEZAEICE

A3 (51vs.5.9mmol/L), ¥7z. WV ULARDHREIT->TH, MiFEH Y 7 LREITELS kL
A Loz p (5.1 mmol/L), Av¥w/Z 77 b 300 mgkg H5ZICH Y U AAMEITH &, I
EA YU U LREITBEIC EA Lz (7.0 mmol/L) (Figure 7). LA EDFERMNG | #8WE OFEh %
LZELTATO T2, MG Y 7 LRE EAEORE W 1.5 gkg KClAMSGEHFEZHWT, @AY
v AIMSE Y A 7 AT Al L7,

== - xlii
Control Bf & LS L C, A1/ F 7 b (30, 100 35 L TN 300 mg/kg) 1&. HEEFHIZ, 2o

300 mg/kg FEIZBWTIIARICHIE S V 7 LREZ FA 872 (Control: 5.2 mmol/L; Ab'w /T
hor ZNEN 54, 59 BL V6.5 mmol/L) (Figure 8A), AEw /Z 7 ki ® EDysl, 58 mg/kg

Lot

=1L U
Control #£ & LT, =7 L L/ > (100, 300 LN 1000 mg/kg) 1. HEKGFMIZ, o

1000 mg/kg #HIZH W CTITARICMIE S V 7 AEE A LA 87 (Control: 5.5 mmol/L; =7 L L/
Vi FRFER ST, 583 X006.2 mmol/L) (Figure 8B), =7 L L/ > ® EDys (%, 512 mgke & 72

-7,
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DSR-11861 #Afi
Control #f & Lb# L C, DSR-11861 (30, 100 35 X OV 300 mg/kg) 1E. HEMKIFAIIZ, 7> 100 %

LY 300 mgkg BEICEWTIXAEICIIES Y v A RE%S EA S8 7~ (Control: 5.0 mmol/L;
DSR-11861: Z£#E41 5.2, 5.9 L1 5.9 mmol/L) (Figure 8C), DSR-11861 ™ EDgs i, 52 mg/kg

Lo,

SM-368229 FFff
Control #f & kbl LT, SM-368229 (30, 100 35 £ 18300 mgkg) (X, WO HEIZENTHH

fe7p i U o LRE FRAVEH 2R S 7)o 72 (Control: 5.4 mmol/L; SM-368229: Z L2171 5.6,

55 BL V5.7 mmol/L) (Figure 8D), SM-368229 @ EDgsld. 300 mg/kg UL E& 72572,

DSR-14397 FFAfh
Control #f & kbl LC, DSR-14397 (30, 100 35 £ 78300 mgkg) (X, WM EIZENTHH

fe7p i h U o LARE FRVEH 2R S 7)o 72 (Control: 5.3 mmol/L; DSR-14397: Z #1241 5.1,

5.4 B LV5.5 mmol/L) (Figure 8E), DSR-14397 @ EDgs . 300 mg/kg VL k& 72572,

MR G & @l U O A E Y X 7 OB

PERWEIZ L D MR #EHUER & @ U U AfSE Y 27 280 ONCHET 2720, BIBHLH T >
MZBIFLFT R TLART U 2ZMHIREREOD Y U LAMT v MBI LMEN Y 7 LREFEM
DA R Z R, S HBRMEOREELZ ey M LTe, N—vy LT IR MEEEAR L
TWARWMR R (2w 2527 by =7 L L 3 L TNDSR-11861) 3 X U8 DSR-14397 (%,
MR EHUER & MLig 7 U 7 SR ESAEH O EMEITITIEANT L o728, SM-368229 1%
MR HEGUER &g V) 7 AR EFRER A RE < Tl L7 (Figure 9),

Avn /)77 b T RAT a PP K D
Control #E & LG L T, A1 /727 v (300 mgkg) 1%, MiED U v LARBELZFEICER S

7= (52vs.6.9mmol/L), 7/V FA7Tr Yy (1, 3BELWN10mgkg) #0fHTH5ZL T, A/ T
7 FCLEFT2MIED U U LAPRE I BRI S (2273 6.7.5.9 3% L U510 mmol/L) .
10 mg/kg BEIZBWTHERIMGWER Z R~ L, —H ., 7V RAT7 v o BlEs (10 mgkg) 1%

M5V 0 AREEO TR 278 L722Y (49 mmol/L) . EHFEMICHEBRIEAZ RS IinoT

(Figure 10),

19



P<0.01

2 8.0 1 P<0.05
<@
E5 60
2= = T
< ©
= -
g
3 2.0 b
7]
0
Spironolactone (300 mg/kg) — + - +

KCI (1.5 g/kg)

- - + +

Figure 7 Effects of spironolactone on serum potassium level in potassium-loaded rats
SD rats were orally administered spironolactone (300 mg/kg) or 0.5% MC, and 60 minutes later,

15% KCl or distilled water (10 mL/kg) was administered. Serum potassium level was measured

23 hours after KCl or distilled water administration. Data are shown as means + S.D. (n = 5).

Statistical significance was determined using Student’s t-test.
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Figure 8 Effects of test compounds on serum potassium level in potassium-loaded rats

SD rats were orally administered (A) spironolactone (30, 100, and 300 mg/kg), (B) eplerenone (100, 300, and 1000
mg/kg), (C) DSR-11861 (30, 100, and 300 mg/kg), (D) SM-368229 (30, 100, and 300 mg/kg), or (E) DSR-14397 (30,
100, and 300 mg/kg), and 60 minutes later, KCI solution (1.5 g/kg) was orally administered. Serum potassium level was
measured 23 hours after KCl administration. Data are shown as means + S.D. (n = 4-5). * P < 0.05, ** P < 0.01 vs.

Control by Dunnett’s multiple comparison test
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Figure 9 The relationships between sodium balance inhibition and serum potassium elevation in rats

The effects of (A) spironolactone, (B) eplerenone, (C) DSR-11861, (D) SM-368229, and (E) DSR-14397 on the sodium
balance inhibition (%) were evaluated in adrenalectomized rats (white circles), and those of (A) spironolactone, (B)
eplerenone, (C) DSR-11861, (D) SM-368229, and (E) DSR-14397 on the serum potassium elevation (mmol/L) were
evaluated in potassium-loaded rats (black circles). Data are shown as means (n = 4-5)
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Figure 10 Effects of aldosterone on serum potassium level in potassium-loaded rats

SD rats were orally administered spironolactone (300 mg/kg) and subcutaneously aldosterone (1, 3, and 10 mg/kg), and 60
minutes later, KCl solution (1.5 g/kg) was orally administered. Serum potassium level was measured 23 hours after KCl1
administration. Data are shown as means £ S.D. (n = 4). Statistical significance was determined using Student’s t-test or
Dunnett’s multiple comparison test
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FA  EBRBIOVNME

AETIT, MR A=Yy 7 T=2 MEEOED Y v LMGE Y 2715 5/EM 2 6 2M2 7
52 xR BT, Fx OREE ER LT,

BHEITCIEL, BHOR XA XU UFEERTH D DSR-11861, SM-368229 35 L U DSR-14397
® MRIZH T HER % invitro THRFT L2, N X4 XV VU FERT, Ave /) 77 b
VL v ERBRIC, CH-T OV RAT 1 v ORI & I RIRTEIC . o2l L7z 2 & &
Y. MR ® LBD (33 2 aibiEM 2 "3 & B2 b, £72. invitro (2317 5 MR HHu/EH]
DIEFZ, A8 /T2 k>SM-368229 = DSR-14397>= 7 L L/ > >DSR-11861 & 72 1) |
SM-368229 & DSR-14397 (X, =7 L L/ XV Hii< MR ~NEET 2 2 EBH LN R, &
512, DSR-11861, SM-368229 35 & T DSR-14397 1%, 10 pmol/L (BT, TR 0%, 12%F
EON36%EH7pD MR X—V y LT T=A MEMEZRLIZZE LD, A=y LT =2 MEH
DFEWZ XK ERM ZETT 2 Z ENFREICR D B 2 BT,

552 fi Tl HTHL MR 55O MR T 24F M % in vivo THEET L7z, in vivo [Z351F % MR #
PUEM DIEZIX, SM-368229>DSR-11861>A ' / Z 7 Ry >T7 L L/ >DSR-14397 L 72572,
DSR-11861 I%, in vitro 2317 5 MR EEFUEAR =7 L L L0 55T HBIH 5 F, in vivo MR
EHUERIZ= 7L L v R0 b RWERZ R LTz, ZOB@EE LT, DSR-11861 =L L /v
F0HRGBREYBET 0T 4 — VAR T ENREG LTV EEZ LN, =7 L L U,
ERBEOT v MIBIFS AUCH/NEL TP 21 7 527 b XD in vitro © MR fEH/ER 23
P72 O BRICB W CB B MEEAAH N ERMEL o T P, AR T R
>, in vitro MR #5HIEH 23 SM-368229 <> DSR-11861 £ ¥ 58\ M2 B4 577, in vivo MR #5HI1E
RIEF{EEME D bBWEER o7, LinL, A¥a /T 7 hd, #EEOEENEEEZ AT
HIER, Ty b PTORBMAZ =V NRARBZ L LY P70 SEy@ern 7 —LIc k5
BEIIEE LW B 2 B, £72, DSR-14397 @ in vitro MR #HI/EASCZ » b PK RO AUC 1%
SM-368229 L [AIFREEIZ &40 53, DSR-14397 23 b U 7 AT o R 2 HIREICHIH] T & 7o 7z
ZE XD BOMR Sy LT A=A MEMEIX in vivo MREEFIHER 2355 S5 52 i,

53T, FEll LOWEF MR F5io@m A Y U AME D 27 2T 2720, 7 v hORR

AU v LA E i Lo, BP0 REE TR, FIRIEICEDED Y v AMGEZ T+ 2
2o, DY DT T AL MERATHZ L8557, Poggio Hik, AR/ T bt
UV LHT YA MERALTOWDLDARBEIZENT, S0 Y ULAMIENEHEETALND &
WELTEY B AEAWEROL Y Y AAMT v M, MR FEFEKE D U v AETUC k0 il

22



ENDEA YU LMIEE LB LIZET VTRV 3D L EZDbND, EBE AFHERICBNT, S
— L LT A=A MEMDORWMREFEA YR )57 ho =7 L L 3 L UNDSR-11861 13,
F R U T LRT 2 ZMHIE O EDsy (Z4LE4 91, 208 B L N30 mgke) &, IMiED Y & AJRE
FHAER® EDgs VM Z R LTz (Z0EH 58, 512 BX O 52 mgkg), — . SM-368229 <X°
DSR-14397 D X 5 7g/8—2 v L7 A=A MEWAF T 5 MR #HU3EIE, KET /B TR
MiES V7 LPRE FREREZRS o722 £ LD, MR O/8—2 % L7 A=A MNEWED, &EH

U7 AMAE Y A7 RBILICKRE S FE L TWD EEZ DN, EbIZ, AR/ T 7 F Tl
SNDMIEN VU LRE EHAERR, 70 RAT 1 P THEREIREIZ, 058 a2Ic il S i
2l Enb b, Box OFEERREZIFTARBAR SO LB X TS, AT, SM-368229 @
Lo, WE (12%) O/—v ¥ AT A= MEHRZAT 5 MR FUEER, FEha ki L oo,
B U D AMAE Y A7 KL S D Z ENATREIC 2 D £ B 2 Bz (Figure 9),

MR FEHUHE O MIES U 7 S L AT MR ESFUERIC X BRI 20 U 7 LRI
DFHZLICERT A EEZEZLLND D, BOAY U AARMT v MTBITARF A Y 7 LR E
Z PARAICIIE L7z, Control BEL L T, 2t/ 57 hy (300 mgke) 1%, AEARRTH Y
U AHEMIEOK FIERA 2R U722y (4.7 vs. 3.9 mmol) . SM-368229 (300 mg/kg) 1&, JRHF AU 7 A
PR EDOF BRI TIEMZ R & 720y o072 (4.8 vs.4.6mmol), ZHDHDFERLY | R—vy 7
=A MEEEZET L MR #EHUEIE, ) U AR Z IS L2 &b, @l U v AiiE
U 27 OIRBALIZ D723 % L& 2 bz,

Flo, BV ULAERET TR, BEEETD MRERERICE &0 Y U AMIED 27 & 15
S DHREARERE 25T 5 %, EPHESUS 7 f#HTIC3 VT, eGFR 75 60 mL/min/1.73 m’
ITOBEKER TEETII @A U U AMIEDOHERZ N LB RE SN TWD (77 1R :13.8%
vs. T L L v i 220%) P, o T, S—v vy LT I=2 MEMA R T D MR #EHEOE D Y
T AMAE Y A7 % £ 0 BT 57210 b 5/6 BHEHI T v b K9 A BHEREIR T E & AP
SUEAY U AMEY AY BT S 2 ERNEBEICRD EBXBND,

FH1IEOHEREZLDDE, MR O/X— ¥ L7 T=A MEER, mh U 7 AIfGE Y A 7 K
RIZRESFLELTND EE2 DI, L LRG| ARV S —2 L7 T =2 MEPEIL,
FEMTHL MR FEHUERH 2RSS 2720, WEONN—Y ¥y VT A= MEWZ 532 2 &
T, MR#EGUERZ R Loo@mA U U AMIE Y 2R 7 ERBULIER AR ETE 5 B2 b,
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# 2 B miflEBRIEIE T » b TOHHL MR 5 D/EH]
B MEELMIEN Y U LRECKT D 7E

-HREEW

1 EICT, BBl MR 530N L mA VU LAMIEY A2 &, TNENHELHET /L CHIE
F G- OREBRR T L7272y, 2o@mb Y o AfE Y A 7 REAIER DS, R — B4R T E & 55k
THHFRF SN TVWDIDENIARATH D, £ T, SMEHRREIETZ v b (SHRs) Z AW T,
SM-368229 35 & Uf DSR-14397 O [ #% A G-pI2 36 1T 2 L & G A Y o MRES 3 5 1FH % |
Avn /77 hrBLUO=T VL) L HEBRRETTS Z & L Lz, SHRs I, & b OARREM: & i+
DIRRBIZHL LI E~T 7 v b TH Y . Hll bIMmENSBRICEFT 2720, 2L TIC
% < O MR O RIS H S TV A RET T LB TH 5 %,

- EBR Ik
wEBwmE
WEMEOATB IOSEL, F1=, F1EICREoHFEICE LT,

EEREWY
ERBOAFEBLOFBICHEL T, B 1E, H2/HICROTIEICHE LK,

RBRT A v

M ERE IS S H 72 11 Bl OREME SHR/Hos (H AT 2 Lo — A Sth) 2 aBRICHAV -,
ABRATH £ TIZ, SHRs OYGHEHIEFS L OMIEDT Y U LAREZRE L, TN b D/NT7 A—% % H
WCHD T AT Lz, 20%, BRWEL 1 B 11E, 2 @8RERAO&RS L, 2 BEEG%IC
JEERE LTz, ZD%, =—T7 /VEE FICB W TS RENR O 2 mz2 3w L, miEs U v A
T E FA D ik Y 7 v A B L 72,

KR ERGHOHERL LOBIEIILL TOMWY & Lz, HB1E, F2H TR T AT
2ZMHER Z R LTcHEESBIC, A¥e /77 Fod, 30, 100 38 L0300 mgkg (12, =7 L L
J &, 10, 30 3 LT 100 mg/kg (. SM-368229 (%, 1, 3 33 X T8 10 mg/kg (2, DSR-14397 13, 3.
10 38 KLU 30 mg/kg (ZR%E L7z, A FEBRERIL, 6~8 il THEMi L 7=,
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IS HA i DB &

AT ORIEX, BRI B L OERE 2 BR%ICITo72, 7y MERAX—ITHAL,
38-40°C T 5-10 syfEpiniisg, FE@LMA B B E2EE (BP-98A, Hhllzthy 7 bu ) ZHnT,
BRI T tail cuff 2 TRIE L. 3 BIORIEDFEIHEZ RD T,

HERHAEST
HCRHIRBTIE, 45 1R, 4 2 BICRRAR O IR LT,

- R
Avwa /77 kg
Control # T3, 2 J[#] OB 238 U CUGHE I M 13 B 28 EA- L 72 (183.35215.0 mmHg) .

AEw /77y (30, 100 3 X300 mg/kg) X, AEMEFRIIC, 2> 100 3 L300 mg/kg £
IZBWTHBEZRFAEMENER 27 Lz (Z40E4 207.0, 193.5 33 X1 189.4 mmHg) (Figure 11A),
MIEA U O LPREEITK L TIE, Control #ETIE, 2 M OB 28 L TiE & A EZIRHH
Niphnotz (43—44 mmol/L), A1/ Z 27 k2 (30, 100 5 L T8300 mgkg) (X, FEMKEFEH
2. 7222300 mg/kg FEICEBWTHRICIES U 7 ARELY ER SE7 (EFh 45, 48 BLD

4.9 mmol/L) (Figure 12A),

7L L)
Control #f T3, 2 J[#] AR 23 U CUGHE M1 3 B 28I EF- L 72 (192.0-205.5 mmHg) .

7L/ (10, 30 BLT 100 mgke) (3. MAEEZ LTS HfRAEMEIERN 2R S 2o
7o (FHE40203.5, 202.5 3B L0V 199.8 mmHg) (Figure 11B),

Mg 7 V7 LR L TIE, Control #ETIE, 2 MM ORBMIM 418 LTI & A LA
nizhhotz (43—42mmol/L), =7 L L/ v (10, 30 BL U100 mgkg) (. WTIHNOHEREIZE
WTHBRERIMTE D U U MREICKT 2N 2 RS 2 h o 72 (£ 42,43 3 L U4.1 mmol/L)

(Figure 12B),

SM-368229 F-ff
Control # T, 2 1 ] OB AR 2208 U CUGHE £ 1% B 2812 B A L7z (192.0-215.5 mmHg) .

SM-368229 (1, 3 B LT 10 mgkg) 1., HEKFIIZ, 22 OVTHOHEICEBWTH A ERATE
MHER 278 Le (24 198.0, 1952 B L 10 189.7 mmHg) (Figure 11C),
MG AV o AR L TiX, Control #ETIX, 2 MM ORERBAM 2B L T E AL EBNHE
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g7z (4.4—4.5 mmol/L), SM-368229 (1, 3 B LN 10mgkg) X, WTILOHEIZENTH
BAMEZR MG D V) U MBE KT HERZ RS R o= (FNZFH 44, 44 BEXO 4.5 mmol/L)

(Figure 12C),

DSR-14397 2
Control #£Cl, 2 1 ] O 7R M M 2 18 U CUGHE i+ 1% B 2812 A L 7= (183.3—210.1 mmHg)
DSR-14397 (3. 10 B X' 30 mg/kg) 1%, HEZ EFCHLHMgARFEMEER 2 RS o1 (£

ALZEH 204.9, 199.6 33 L1 200.6 mmHg) (Figure 11D)

Mg AV 7 LAPREEZXF L TIE,. Control #£TIE, 2 M ORBMIMAZE L I L A EEAHDL
g7z (43—4.5mmol/L), DSR-14397 (3, 10 B L 30 mgkg) (%, HEEFHIZ, 7D 10
BLO30 mgkg FEAICBWTHRICHIIED V U AREZIR T IS (Z02h 44, 41 BL V4.0

mmol/L) (Figure 12D),
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Figure 11 Effects of test compounds on systolic blood pressure in SHRs

SHRs were orally administered (A) spironolactone (30, 100, and 300 mg/kg), (B) eplerenone (10, 30, and 100 mg/kg), (C)
SM-368229 (1, 3, and 10 mg/kg), or (D) DSR-14397 (3, 10, and 30 mg/kg) once a day for 2 weeks. Trough systolic blood
pressure was measured after 2 weeks drug treatments in the morning in conscious rats by tail-cuff method. Data are shown
as means + S.D. (n = 6-8). * P <0.05, ** P <0.01 vs. Control by Dunnett’s multiple comparison test

(A) 6.0 ) (B) 6.0
g . 1 1 = L g — 1 T 1 T
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Figure 12 Effects of test compounds on serum potassium level in SHRs

SHRs were orally administered (A) spironolactone (30, 100, and 300 mg/kg), (B) eplerenone (10, 30, and 100 mg/kg), (C)
SM-368229 (1, 3, and 10 mg/kg), or (D) DSR-14397 (3, 10, and 30 mg/kg) once a day for 2 weeks. Trough serum
potassium level was measured after 2 weeks drug treatments. Data are shown as means + S.D. (n = 6-8). * P < 0.05, ** P
< 0.01 vs. Control by Dunnett’s multiple comparison test
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F2fi  EBRBIU/NME

ARETIE, =Ty VT A= MEEZ AT 2HH MR #HUEOIME & figh U v AREICE
T HEM%Z. SHRs & HV TRkl L 7=,

2v'm /)77 b B L USM-368229 13, A E RS EMENWERN 27 L, £ D IfiE % 20 mmHg
KT EEDHEEDy X 94 BXV2.7 mgkg &720 . F NU T AT U ZAIGIWER % 7”83 EDsy D
91 BL V24 mg/kg L IRIERFEDMEIC/ o7, ZNHDOREEI S, SHRs TORERAKEICLD
BEEAEAIZ, MR $EBUER (b U o 28T 2 MEITER) ICRIRT 2 alREMEZ RR LT D b
DEEZ BN, 5. SHRs ([CBWT, = F L L o THRERPUSILTE/ER RO Hiiehoi-
MICELT, =7 L voF MU U LANT o ZfIWEM %773 EDsg 1 208 mg/kg Th D, A
B CHWW s & D 100 mg/kg Tk, HEMED -7z EHERI S5, SEFE. Brandish 5%, =7
L'L /2300 mgkg & ER OS2 Z LT, SHRs ([ZB W CREMER & i n V 7 LJEE E5R
ERABHAOND ZEEZRELTNAHZ L LY ¥ =7 L L) v olEE LiF5H 2 LT, SHRs 128
FLBEEFERB LCIED VU U LRE ERIEMZFHMETE 5 LB b,

SM-368229 [X, SHRs |{ZFW\ T, 10 mgkg DIEHETAE B /727 k> ® 300 mg/kg ([ZVLET 5
PR MEAEH 2728 L7y, gD U 7 AREICITREEZ RIE S 2o 72, 7035, SM-368229 (100,
300 ¥ LU 1000 mg/kg) (X, SD 7 v M 2 MMRER &G LI2iBRIC W T, iR U U LR
FE\Z % )T S 727> 72 (Control: 4.1 mmol/L; SM-368229: Zi1LE414.2,4.2 35 £ V4.0 mmol/L) ,

DSR-14397 %% in vivo MR $5HU/EH ORREHHE R & FERIC, PumiEERZRTZ &N TEedo
7o Z LR, BRI S — 3y LT A= X MEMED MR FEHUERNC X 2 AR O IR 24855 S T
WHbDEEZBND, LorL, DSR-14397 (X, B TO MR 7 = =2 MERIZES S MiGEH U
U ARERTERZRLZICHEL LT, It EREHEZ RS R oTc, ZOFMIIAHTSH D
25, MR IEME(IC K e EFAERICIE, 7 2= MERIZIMA TRIEAR DB LEZ2 DD S L
RNEZEZTND, F3E, Shibata HlE, 7 v FEHWZBFHIBWT, 03%NaCl 25 A L T
HBFHETIE, T AT o oG XD iME EFERIEZ R0, 8%NaCl & & [ARFIZ T
WVRATF B ERETH LT, BHEICMEN ERT52L2HELTVD Y,

N=T ¥ VT A= MEDRW MR I THL AR ) T 7 F o7 L L)) O &%
THFLZET, MEI Y UAREZ EAISEFIC, flallEFERZRT 2 BN TEiud, ~—v
YNAT A=A MEEZAT D MR #EHEE L R UES PR TE 5 BN, LLRR b,
SHRs Z HW = A EIOREHER O, AR/ 727 hiX, 30 mgkg OERHETIE, MIEH U U A
WEZIZEAEEILSE R oT2D, HIERBEFER b RS 20272, £ LT, 100 mgkg &9
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BELPESIEFEMNZ 77T HE T, MED U 7 LRED 433 705 4.75 mmol/L ~ FHB{H % 7=
L. 300 mg/kg CIFAERPIEMEERB LI OMED Y 7 2 8E EFEREZRLTZ, 202 L%
Z2¥'m /)77 FrA SHRs (IZBW THm MLEEH 2 7= 371213, 78578 MR EHU/EH 283 4 23
bHEEZLND, —J. b F~DIMFEREWEIMEET VEY TH 2 SHRs Thim M E/EH]
T KO RFEANL, b FoAREESIEREE SO TOHEIEFEAIRAIREFTELE52 60
TW5, AREMEEIMEEE 2RI LEBRRRBRICB N TS, AR /72 b2 100 mg/day % 8
HERRAERARET 52 & T, AERNMESIIEDK TEM 2R L (-15.8 mmHg) . M{EH U 7 A
MEEE % 420 705 450 mmol/L & AEIC EF &8P, MURBRICHNT, =7 L1 /> (50, 100
B LV 400 mg/day) 1%, BERIGEHMEOK FERAZRL (T h-75, -11.6 L V-16.1
mmHg) . M{EL Y v ARE AR LR S (£ £+0.16, +0.15 3 L U+0.33 mmol/L), =
NODOHAEZRET DL, MR FEHERIC K DBEEM L MiED U o LRE EFERIT AT L
CE#THEE2 LD,

BV U AEDERIL, MIEH Y ¥ AR 5.5 mmol/L B k& 5355032 < | 41ElD SHRs
ROAREME R MLEEE OFRERD X 512 MR #HUETIED U U LREZ DTN L SERET
X, AU U AMEERERT S S 1FE 2T, L LRans, EERERICBWTIL, MR i3
T, HAITO S5 Z L3 i< o i ER RIS DR IR & O RBEN FRTH
Do FRZL =0« TUoVFT UV URAEFEEELRAL TS EE TR, @AY v AMEY A7 58
I HIZE < 725, Khosla 5, ACE [HEZE, ARBs 38 L OFIREZHWTHERE L CHRERES
B TE RWVIRERSMEEMEREFIC, Avr,Z 7 b 25mg/day) L F=7 L1/ > (50
mg/day) ZGFHT S &, IUCHEIAIMEIX 157 2°5 142 mmHg ~E A EIE T L2, Mmigh U v A
BT 4145 mmol/L L AEIC LR L, 17% b O&EMBEECTEI U U AMIENED bz s L
T3, Cruz 51, ACE FLESRR L OVL—7HIRECIHRET O LA EBE L i LT, AR
57 b UBHRBETIEED U Y AE D R 2 RSBEEEITHIIN L 2% vs. 32%) EHELTWD 4,
ZOTO, BAITMES Y U LAREZ ERHIELFR7T7 v L EH LT HBEFO MR #Hi3EE
ERIR TS ENLHTEA Y U LIMAEZ B 2 TR Al L D bEmnizw, LJF & fuxE &
NRHTH D, SM-368229 O X H1c, FEMKFHICHIEME/ER 2RI 223, MiFH Y v L
FEICIXIEE A ERBE 2 WL )R T 07 ¢ — LV EF LT LA THIE, BEF MR
PEERRAZ TWHREZNETE L LEZX BN,

Wo2HEOMBEEELODH L, WEDONR—V vy LT A= MNEVEEZAT S MR #5Hi381Z. SHRs
AW AER ARG FEBRIZB W T, FiaEER 2R L>o&0 U U A MfE Y 2 7 2 K1k
TEhHEEZLN,
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H3FE T/ RATu v /BEANT v B TOHB MR #H3ED/EH
1 T RRT /R AR & R EO/ER

TREEMW

F1EBLOE 2 FEICTMED = v LT T=2 MEWEZ AT 5 MR #5513 SM-368229 73,
2r'm /77 XD MR #EHUERB L OEEER 2R3 2 E R LN Ro7, L
LMD, N—=vy LT A=A MEWEF T2 MR #EHI3EOT I=2 MEHB LT v 2 F=2
MEPEDS | g P 16k U CTRIERY & 2 WIS AR 2 2B 03 62 TIE 2R, £ 2T,
T RAT a AR T v bRV, R—=2 T A= 2 MEEEZHAT 5 MR #EHEER . ME
RN - BIROMERRFEEIC L D & 5 B L2 RIFT0ERpT o2 &Lz, TV RRATRU/E
WART7 > ME, 7V RATrCX 2D MR OIEVE L & @&k EIc L0 | 5 o & i £ e
AT TR, DIE. Bl X OME ORI, RIE. LA N L A2 E R T LHHREBET LT
b5 O, Fl, TORAT 0 o/ BEAR TERE SNFEL, MR #38 (Avn s 57 b
R TV L/ y) THflESND Z & KD, MR #EHEEO M ECESEE ST 21 2 a3 5
DI L7eET L THDEEBEZ BN TWD,

B1ECIE, £ BRIEAMT Y FEHWT, MR ORX—3 % L7 =X FThHDH SM-368229
AL HMLERDNE « Bl O s s L OV BERERE T~ — I — IR 2 KA S 22V A et
Lz, WIZ, TV RAT v v /BHEARTT v b & FWT, SM-368229 D7 /L RAT v /A RKTT
FHREESNDHMIE ER ., O - BIROES R ES X OEHEERE~ — 7 — 3T a1 E AR
77 b EHEBBRETT LI L L L,

- KB E
BERYE
WEMEDOAFIHB LOMEIT, 18, & 1 HICREOFIECHE T,

KRB
FREYOATE L OB L TT, 815, H2/ICiilkoFEICHE T,

TNV RRAT e VIREFHERLETST VOER
Rocha & D H{EAEBEIZT IV RAT 0 v /BHFERENTEET VAER LY, $/4bb,. SD F

v b (AR AT LV —fRAEH) 22X v e ¥ —b (50 mgkgip.. R 7 ¥ —/b, KAAKR
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AR S AE) [T L . EB ORI Z1T o7z, £0%, TV AT v iR dD 2 WIEHE
B (87% 7L Y a—b %X ) —)b 4%EEK) ERELIEREERS T (TLAEy
I Model2004, DURECT Corporation) Z 5 EBICHDIAATE, TV AT v O b EITEHRIZ

W ¥0.75 ug/hr (SRR E L7z, . BB 1% NaCl+ 0.3% KCHRRIZZEE LTz,

RBRT VA v

BIAMTT L TORMIEIL, HRWE &2 Sl Am L R, 1B 1E, 20 HEER D5
L. 7V AT v o/ BRIEAMET L COMRGRIL, #RME L 7V R AT 0 o /BHEAn & R
(2o 1 H 1 EL 14 BESREAER Q&G Lz, MAoRBRICEW TS, b5k Hi, R —
VI L, I8 RFERA BN L7z, SRIL 2R 7 a W T, RE o7 HRitE (w1 27 1
TP-7 A h U a— FOEHISE THERRASH) 35 JOUYR NAG HRtt & (JCA-BM 1650, HARE 1K=
2t ZRE L7, &E&EGERIC, =—T VR FIZB W CIEERENIRD & 251 2 52 L |

BEEME T A—2ZAEROMEY 7 VAR LT, BRI, Dfds L OB AR L, i
FrEHEANE L,

B EE GO ER LOBIBUILL FO@EY & Lz, BRHEAMET L TOMFHIHBWT,
SM-368229 &l 30 mg/kg ([CRE L=, TV RAT 0 /Bl ARET /L TOBRBIIEBWT,
SM-368229 &% 10 38 L V30 mg/kg (2. A1 2 57 kid 100 mglkg (Za%E LT, % F2BR0E
(. 4~6 BilCHhi L 7=,

IS HA i E DB E

IGHE L E ORIE X, FTATH 3 X OYRE 1 BRI 2 BOFISG TITo72, 7 v haRLF—IZ
AL, 38-40°CT 5-10 spfHMiE e, FEBLIL A B E4E (BP-98A, #RAttY 7 hmy) %
FANT, ERRIE T tail cuff IC THIE L. 3 IORIEDFEIHEZ RD T,

WERHRT
RN I, 551 %, 55 2 @ilCRLM OB U, DGR E OFEHET IS, RA&HE R O
T =2 DHE AN,

- fER
BIEANTT LV CTORG
Control #EL HEEL T, 7/ AT u U BHCHmEX ER URBRK TRIZIX, AEICEA L

(122.1 vs. 185.6 mmHg) , SM-368229 &, il EFAEM 278 S 727~ 7= (122.1 mmHg) (Figure 13),
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Fo, BEBRWEIC XL D 0B A~DOIERIZA b /e > 72 (Data not shown)

Control #E & b LT, 7/ FAT B U EECIROIREENS A EISHIM L (0.83 vs. 0.95 mg) . K
IFAEICET L (303vs.271 g) . LME &/RE A REISHMN L7z (2.7 vs. 3.5 mg/g) ., SM-368229
DR E RS JOYREICITHES KIES T (0.80 mg BL U302 g, DEER/KRE L OB IN/EH
RS 7R 72 (2.7 mg/g) (Figure 14A, B, and C), (Figure 14A, B, and C), & IZES L T % | Control
BRI L C, TV RAT e U B CIEBMEEOAERBEMEMNZ/7R L (1.5vs. 2.0 mg) . BfifE
B/AREIIIAZEICHM U722 (4.7 vs. 7.3 mg/g) . SM-368229 [T E &3 L OB E &R E O
WIMWER 2 RS hotz (FREN 1.4mg 5 L 1V4.6 mg/g) (Figure 14D and E)

JRNT A—HIZEH LT, Control B L H# L CT LV AT 0 U EECBMEEED~—H—Th D
PR R P BN BEAZEEIN L7228 (18.7 vs. 113 mg/18hr) . SM-368229 [THMNIEH % /R & 720>
-7z (20.1 mg/18hr) (Figure 14F), ITALIRME DIEE~—I —Tdh DR NAG HHEEIZE L TH,
Control £ & LB L TT7 /L RAT v UEECITAREICHEM L 722y (0.14 vs. 0.35 U/18hr) , SM-368229
IEHIMER 27~ & 722> 72 (0.09 U/18hr)  (Figure 14 G,

IMEEME B L Cld, Control BEL HE L TT7 /L RAT v UBECHLIET B Y w7 AJEREITAEIC
EHL (1465 vs. 151.7 mmol/L), MiG# U 7 MREIIAEICIE T L72 (52 vs. 3.8 mmol/L),
SM-368229 1%, MiETFT MU U AREL LI OMIES U 7 AREICIZEAEHEL 52 207 (£

FUZF A 147.0 mmol/L 33 X OV 5.3 mmol/L) (Figure 15 A and B),

T RAT v v /B ANET )V TOME

Control #£ & L L CTT /L AT v URECIE, BB 28 L CiEI 3R~ 12 BA L, BUBRE T
RRlZIEL, AR ER L7z (1269 vs. 184.4 mmHg), SM-368229 (10 3 J 1030 mgkg) BLOAY
277 MAX, T RATrUEEAMICK SE R ARSI L (ZER 146.2,
133.0 3 L0 148.3 mmHg) (Figure 16), 7=, #BRWEIZ L 5 0MBA~DIERIZA LN -T2

(Data not shown) ,

Control FE & LEEG LTV RAT v VEECIE, DEEEB L OMREICARRENIZIAL o T
23 (ZEI0.79 vs. 0.88 mg 38 L V277 vs. 255 g) . D EEALEILIIAEICHEM L7 (29vs. 3.5
mg/g), SM-368229 (10 BLU'30mgkg) BIUOAE T ) T hid, T/ KAT o v /AN
T SN D OIRE RO EEZ 5 2 o720 (421 0.87, 0.80 35 L1 0.83 mg) .
REORADZHEICIH L (2 292, 283 3LV 276 g) . DIRER/IRELOBEMA A EIC
i L7 (24 3.0, 2.8 8L 1U03.0 mg/g) (Figure 17A, B, and C), BgiZBI L C%. Control
BELIE LTV RAT 0 VBT, BiMERES XL OBHEE/RELOFEREIMER 275 L
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(1.5 vs. 1.7 mg 31 TN5.5 vs. 6.7 mg/g), SM-368229 (1035 L1130 mghkg) BLUOAE R ) F 7
hAE, T RRT oo/ BIEAM THERE S L BIRE O MMM 2= L (ZA£i 1.6,
14 B LU 1.6 mg), BREE/ARELOEINZ A EICHH Lz (EhEi 5.6, 5.1 BXU5.9 mg/g)

(Figure 17D and E)

JR/XT A —H 2B L ClE, Control L ILEE L CTT /v RAT v U RETIRY 37 et BN A EIC
HMU 7= (21 vs. 50 mg/18hr), SM-368229 (10 35 X830 mg/kg) (X, 7V RAT v L /BIEAR T
FHIESINVDIRZ 37 Pk B O 2 G EIZIH L722s (224 22 38 K0 24 mg/18hr) |
v/ 77 N EIEER 2R LTI X 72 o 72 (27 mg/18hr) (Figure 17F) . JR NAG HE & ¢ |
Control FEL LB L TT /L AT 0 U BECAHEICHIAN L= (0.20 vs. 0.31 U/18hr), SM-368229 (10
FBEU30 mgkg) 1L, TV RAT v U/ BIEAN Tl S5 R NAG PRt SO #0124 = #iil
LA (ZFRZF0 020 3L000.19 U/18hr), A1/ T 27 b ATMENERN 2R L2 I E 2o
7z (0.23 U/18hr) (Figure 17G),

I EEARE B L ClE, Control BEL bl L CTT7 /L RAT v UBETHIES b Y ¥ AREITAEIC
EHL (142.0 vs. 1453 mmol/L) . M{EH U v AREIAEIME T L2 (5.7 vs. 3.5 mmol/L),
SM-368229 (10 3 X 30mg/kg) 1. 7/V RAT v /BIEAR CTHEEINDMIET N U 7 LJEE
FERERZARICHHI L2721 TR (EnEh 1428 BN 142.7 mmol/L) . MLiEH U o AJREE
KFERBABEICHHEI L. (ZNZF 44 8L 04T mmol/L), —JF, AR/ T2 Md, Tov
R2AT o /BN THIESNLMET U U LRE B 206 L2y~ 7275 (145.8 mmol/L) |
MiEH Y 7 MR TEH Z A ICEH L2 (4.1 mmol/L) (Figure 18A and B),
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Figure 13 Effects of SM-368229 on systolic blood pressure in salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone or
vehicle was treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (30 mg/kg) was orally administered for 20 days
at the same time with salt loading. Systolic blood pressure was measured twice a week in conscious rats by tail-cuff
method. Data are shown as means + S.D. (n = 6). ## P < 0.01 vs. Control by Dunnett’s multiple comparison test

34



11

11

—

##

I_I_I

(A)
15
(=]
E
- 1.0
=
2
[
2 05
$
T 0
(D)
s 30
E
£ 20
(%)
=
3 10
5
x

0
(F)
5 150
®
%2100
£ ®
q."_
S 350
o E
E\./
g 0
5

Body weight (9) @

m
m

Kidney weight
/body weight (mg/g)

)

Urinary NAG excretion

(mg/18hr)

400
300
200
100

10.0
8.0
6.0
4.0
20

0.5
04
0.3
0.2
0.1

##

##

-
1

ﬁlr‘w

8

##

Heart weight
/
w B
o O

/body weight (mg/g)

- N
o o

o

1 control
Il Adosterone
[0 sm-368229 30 (mg/kg)

Figure 14 Effects of SM-368229 on heart/kidney weights and urinary protein/NAG excretions in salt-treated rats
SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone or
vehicle was treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (30 mg/kg) was orally administered for 20 days
at the same time with salt loading. Samples for (A) heart weight, (B) body weight, (C) heart weight/body weight, (D)
kidney weight, (E) kidney weight/body weight, (F) urinary protein excretion, and (G) urinary NAG excretion were
collected on the final day of experiment. Data are shown as means = S.D. (n = 6). # P < 0.05, ## P < 0.01 vs. Control by
Dunnett’s multiple comparison test
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Figure 15 Effects of SM-368229 on serum sodium and potassium levels in salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone or
vehicle was treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (30 mg/kg) was orally administered for 20 days at
the same time with salt loading. Blood samples for (A) serum sodium and (B) serum potassium levels were collected on the
final day of experiment. Data are shown as means + S.D. (n = 6). ## P < 0.01 vs. Control by Dunnett’s multiple comparison

test
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Figure 16 Effects of SM-368229 and spironolactone on systolic blood pressure in aldosterone/salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone was
treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (10 and 30 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 14 days at the same time with aldosterone/salt loading. Systolic blood pressure was measured twice a
week in conscious rats by tail-cuff method. Data are shown as means + S.D. (n = 4-6). ## P < 0.01 vs. Control by
Student’s t-test, ** P <0.01 vs. Aldo by Dunnett’s multiple comparison test
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Figure 17 Effects of SM-368229 and spironolactone on heart/kidney weights and urinary protein/NAG excretions
in aldosterone/salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone was
treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (10 and 30 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 14 days at the same time with aldosterone/salt loading. Samples for (A) heart weight, (B) body weight,
(C) heart weight/body weight, (D) kidney weight, (E) kidney weight/body weight, (F) urinary protein excretion, and (G)
urinary NAG excretion were collected on the final day of experiment. Data are shown as means + S.D. (n = 4-6). # P
<0.05, ## P < 0.01 vs. Control by Student’s t-test, *P < 0.05, ** P <0.01 vs. Aldo by Dunnett’s multiple comparison test
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Figure 18 Effects of SM-368229 and spironolactone on serum sodium and potassium levels in aldosterone/salt-treated
rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone was
treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (10 and 30 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 14 days at the same time with aldosterone/salt loading. Blood samples for (A) serum sodium and (B) serum
potassium levels were collected on the final day of experiment. Data are shown as means = S.D. (n = 4-6). ## P < 0.01 vs.
Control by Student’s t-test, ** P <0.01 vs. Aldo by Dunnett’s multiple comparison test
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H2f TV RART B/ REAMEIC XD RBIERE R G OIEM

- EREEB

85 1 HilZ T, SM-368229 (10 3LV 30mgkg) b LIZAER F 27 b (100 mgke) Z#. 7
VRAT o U BIEAR L R G325 2 LT, T RAT v U /BEFROME FH D - &
MO B E & ORI L OB R E~— I — 0 FERZ X3 2 LR LN 5T, 2
HiClE. SM-368229 L AE'm /) F 7 b oo, DR X OEBRONGEIEE ~— 0 — 23 2 1F
Ha STt 2720, 70 RAT v /alfiAfith, @i ERE»N AR S %0 O lBRmE
DG &P LT,

- ERITiE
PEBRWE
WHRWEOANFR LI OHEIT, 13, 9 1L EICiiHE Lz FEICE L,

EREY
RV OAFLELOFATICEAL T, B 1E, H2HICif LI FRICE L,

TN RRT v VIREFERLEET )V OER
WIE, B 1EICEEOFIEICHET T,

RBRT VA

WBRE L, T RAT v oA 10 AR OMRRER A% S 1 B 1 E, 10 A 56K ER
A5 L, SRS, B —DIaE L, 8RR Z [N L7z, BRELLIZIRY > 7 L%
MAWT, JRZ 37 Pel I KL OUR NAG Pl &2 E U7, 538012, =—7 LRI T I
BV THEESRERA> b APkl 2 FEh U, MiEFEHE /T A —Z WEROMEY 7N 2RI LT,
BRI, Olfd KORRARL U, WSS E R A NE Lok, BEFRBMIT IR0 L=
KON BB A AR 2 SR IS AN FUBRIREBRGRE L. HI7E & T-80°CIC TIRAF L 72,

BRI E A GO BB L OWIEIILL T o®@Y & Lz, AEE LT, 61 CTR%EDRKITE
TE%Z 7R L72 SM-368229 10 mg/kg & A1/ 77 F 2 100 mg/kg IZRXE LTz, & EBRIEIL, 5~6
B CHEHE L7,
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IS EA ifn E D I E
HIE, H1EICEEOFIEICHET T2,

B TR BT
FEEF L OVE FZE @ total RNA [X, Trizol (Invitrogen) % HWTHEE L7-, FHHL L 7= total RNA

% Reverse Transcriptase (Applied Biosystems) # Tz B 21T\, &K 4172 cDNA & SYBR
Green PCR Master Mix (Applied Biosystem) % V2T gqPCR % %Ejii L7z (LightCycler, Applied
Biosystems) , S Sf13, 95°C, 120 B, 1 %1 7 )L, 95°C, 15 B & 60°C, 60 £, 45 V1 7 )L CHElfi
L7z, qPCRICHW=T T A4 = —IFLL FD L S IT&E LT,

ANP; forward: CGTATACAGTGCGGTGTCCAAUC, reverse: AGCCCTCAGTTTGCTTTTCAAG

B-MHC; forward: TGTCCAAGTTCCGCAAGGT, reverse: CAAGATCTACTCTTCATTCAGGCC

OPN; forward: CCAGCACACAAGCAGACGTT, reverse: TCAGTCCATAAGCCAAGCTATCAC

PAI-1; forward: GACAATGGAAGAGCAACATG, reverse: ACCTCGATCTTGACCTTTTG

Collagen-III; forward: CAGCTGGCCTTCCTCAGACT, reverse: TGCTGTTTTTGCAGTGGTATGTAA
p22ph0x; forward: ACCTGACCGCTGTGGTGAA, reverse: GTGGAGGACAGCCCGGA

GAPDH; forward: GAAGGGCTCATGACCACAGT, reverse: GGATGCAGGGATGATGTTCT

GAPDH [FPNEBIERE L LCREA L7z,

HERHAEHT
HeRHIRBTIE, 45 3 7, 4 1 EICRRARO IR LT,

- R

SM-368229 & At'm /77 M ORBEEMZ S GICHFHTT 572012, 7V RAT 1 /B A
10 B#%OMEN BF UzREA CEEUCHEYIME 156.5 mmHg) 7> b #SRmE 0% 5% Blth L7z,
T RAT o BT O% S MEE ER U BB TREIZIE Control B & bl L THEIZ LA L7z
(120.5 vs. 198.2 mmHg) , SM-368229 B XAt w57 hud, 7 RAT o o/ ARIC X
L IME ER AR B Lz (R 1622 B8 XV 158.9 mmHg) (Figure 19), F7=. #ErinE
2 X D~ DIERIZ A B> 7= (Data not shown) .

Control Bf & LE#EE L CT /0 RAT 1 VRECIE, DRE &I ME R 278 L (0.92 vs. 0.98 mg) . &
HITAEIZHA U (338 vs. 291 g) DB EE B/ R E LL I3 BN L 72 (2.7 vs. 3.6 mg/g) . SM-368229
BXOARYR ) Z7 bUL, T RAT v 2/ BHEAR THRE S5 DIRE R S AREOZICITf
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BREMZTRET (NN 098 8L 10091 mg & 311 BLWN315g) . DlEE &/KE ORI
ARICIH Lz (Fh2h 3.1 8L 29mg/g) (Figure 20A, B,and C), EMIZE L CTH. Control
L L TT7 /v FAT e T, BiRERL X OBBER/AEENARICEN L. (e
M 1.6vs.22mg 3B LT 4.8vs. 7.9 mg/g), SM-368229 B L UNAE ™ /) 57 b id, TV RAT o
[EE A TR S 2 BIEE E O LTl 2 WIidmsifEm 2~ L (FhEi 1.9 B k&
O 1.7mg) ., BlEEEARELOEMNZAEIZIE L (22 6.1 B3XL 54 mg/g) (Figure 20D
and E)

JRXT A —ZIZB LT, Control HE L Fl L CTT /v RAT 1 URETIRZ /37 Hit s L OYR
NAG HEEEAA B ITHIN L7 (FH 23 24 vs. 88 mg/18hr 33 X 11 0.15 vs. 0.34 U/18hr) . SM-368229
BLOAER ) Z7 hUAk, TV RAT e BRAN THEEINDIRSY 37 PRt &E LR NAG
PEEE DB 2 A 20 L= (4 27 3LV 31 mg/18hr & 0.23 35 100 0.18 U/18hr) (Figure
20F and G),

MEBMEICE L CiE, Control BEL L#E L CTT7 /L RAT 0 VEECHLIET b U 7 LJREIIAEIC
EHL (1435 vs. 147.8 mmol/L) . M{EH U v AREIIAEIME T L7Z (5.2 vs. 3.5 mmol/L),
SM-368229 (X, 7/ RAT v /B AR CTEET HMIEST M) U ARERSICMIIEN U U LARE
EHBICIHE Lz (2211442 mmol/L 383X 1V4.8 mmol/L), —JF, A¥m/Z77 bk, 7
NV RAT v AR THE SN LMIET U U ARE B 280 L7222 > 7225 (146.6 mmol/L) |
MmyEH U 7 SRR FERIIAZIME L7z (4.2 mmol/L) (Figure 21A and B) .

DR L OB IR B AR - BUEATICBI L CIE, Control B & Hble L TT LV KA T & UBET, Dl
DIER~—H—"Td %5 ANP <° B-MHC, Ll « B3 1T 5 RIE~—H—TdH 5 OPN X PAI-1,
Wb~ — A — T % Collagen-IIl, FE{t A + L A~ —H—Tdb % P2 OBIsFRHEANG ZIZ L
ALz, DB AAEE ) T2 hrd PP N T, SM-368229 &L At/ T2 kg,
TN RAT O B CHREIND 2D OBR 3B EF 2 47EI12, 5> Control f & [FIFLEIZ
& THIHI L7z (Figure 22 and 23)
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Figure 19 Effects of SM-368229 and spironolactone on systolic blood pressure in aldosterone/salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone was
treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (10 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 10 days after 10 days of aldosterone/salt loading. Systolic blood pressure was measured twice a week in
conscious rats by tail-cuff method. Data are shown as means + S.D. (n = 5-6). ## P < 0.01 vs. Control Student’s t-test, * P
< 0.05 vs. Aldo by Dunnett’s multiple comparison test
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Figure 20 Effects of SM-368229 and spironolactone on heart/kidney weights and urinary protein/NAG excretions
in aldosterone/salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone was
treated subcutancously at the rate of 0.75 pg/hr. SM-368229 (10 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 10 days after 10 days of aldosterone/salt loading. Samples for (A) heart weight, (B) body weight, (C)
heart weight/body weight, (D) kidney weight, (E) kidney weight/body weight, (F) urinary protein excretion, and (G)
urinary NAG excretion were collected on the final day of experiment. Data are shown as means + S.D. (n = 5-6). ## P <
0.01 vs. Control by Student’s t-test, *P < 0.05, ** P <0.01 vs. Aldo by Dunnett’s multiple comparison test
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Figure 21 Effects of SM-368229 and spironolactone on serum sodium and potassium levels in
aldosterone/salt-treated rats
SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCIl. Aldosterone was

treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (10 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 10 days after 10 days of aldosterone/salt loading. Blood samples for (A) serum sodium and (B) serum
potassium levels were collected on the final day of experiment. Data are shown as means + S.D. (n = 5-6). ## P < 0.01 vs.
Control by Student’s t-test, * P <0.05, ** P <0.01 vs. Aldo by Dunnett’s multiple comparison test
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Figure 22 Effects of SM-368229 and spironolactone on gene expression levels in the heart in
aldosterone/salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone was
treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (10 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 10 days after 10 days of aldosterone/salt loading. Samples for qPCR analysis were collected from the
left ventricular tissue on the final day of experiment. Data are shown as means + S.D. (n = 5-6). # P < 0.05, ## P < 0.01
vs. Control by Student’s t-test, * P < 0.05, ** P < 0.01 vs. Aldo by Dunnett’s multiple comparison test
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Figure 23 Effects of SM-368229 and spironolactone on gene expression levels in the kidney in
aldosterone/salt-treated rats

SD rats were uninephrectomized, and were given high-salt water containing 1% NaCl and 0.3% KCI. Aldosterone was
treated subcutaneously at the rate of 0.75 pg/hr. SM-368229 (10 mg/kg) or spironolactone (100 mg/kg) was orally
administered for 10 days after 10 days of aldosterone/salt loading. Samples for qPCR analysis were collected from the
kidney cortex tissue on the final day of experiment. Data are shown as means + S.D. (n = 5-6). # P < 0.05 vs. Control, * P <
0.05, ** P <0.01 vs. Aldo by Dunnett’s multiple comparison test
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F3H BRBIUVNME

ARETIE, A=y 7 =2 MEWEZHT 2 MR IO fE0 0 - BB O M e~ —
H—Cxt T DERZ, BRIEARHHWIET IV RAT v v /BEAR T v W TRE LT,

B1EITIE, £ N—v T A= MNEHEZAHT D MR #H13K SM-368229 D7 G =R ME
PEZS . E BS- OlEdS KX OB Ol = & ORI B REfE S ~ — T — & LR S 0B g
T L7z, SM-368229 D X 5 725D MR /X— v ¥ L7 A=A MEETHIVUL, BRI L FRIRFICA
fif LChm M ERL LIRS K OEEREEE R EOREZELT 2R T oy LRV D& B %
BTz, WIT, SM-368229 D7 /L RAT o /B CHER I N D mME, L - BlROlHaEE ~
— =TT D PR AR D720, B E AT v R AT v /AR & RRHSLEIC LD B
FHL7z, SM-368229 X, 7 /v RAT o v/BIEFROMITE EF7-2 0 BITH L2720 72 < DlEEs
OB s R DOWEINLIR Z o 37 YRl B OB 72 £ 2 582 L7z, £72. SM-368229
(10 mg/kg) DEEEHAITAE R 2 Z 27 b (100 mgkg) LR%ETH-7-, ZOMIZBE LT,
SM-368229 (10 mg/kg) LA r / Z 7 h> (100 mgkg) @ invivo MR f55U/ERH (- hU &
LT 2 AR TEI 66%36 KT 52%) <° SHRs (IZH T TR (24258 BL D
2215 mmHg) NREFRETHLHZ EnD, N—T LT A= MEEZAELTHNTH, KET L
(2B T SM-368229 13784712 MR fEHUE Z B HTE 5 L B2 bz,

F 2 HiTIE, SM-368229 DT )L R AT v /B THE SN D EME, DI - BIROIEIREE ~
— =T DRI Z TR D 720 BB E A MU ESR RB AR % 20~ b DALELZ L 0 BET LTz,
SM-368229 (10 mg/kg) BL AL ® /77 k> (100 mg/kg) 1%, [RIFFE G OREHE R & R,
TN RAT v o/ BHEFEROME ER OlEd X O IRO SR E & OISR 2 X7 HEt & 0
In7p EEAECHH Lz, Ko T, SM-368229 (X G-FHtaEICEA D L3, Avmr/F 7 hok
[FIRRICBEEAE R 36 K OB R ER S IR  C& 2 & B 2 bz, 7eds. ARV SM-368229 (10
mgkg) BLOAREH 727 F (100 mgkg) Tl EFH LV ECOSEEHEZRTZ LILT
XMoo, TORIZELT, B 1HORGTT, SM-368229 1% 30 mg/kg O & & D [RIRFF 512 X
07V RAT B K D ME EREREZIRIERESICIEI Ll & A e ) T2 b Park
SRR L= 200 mgkg DRI GC X 0 F FFAEA 2220 mfl+2 2 & ¥ Hx o PHs
FHlcsnTaEr /727 300 mgkg D% L CTlEK NEHZ <9 Z & (Data not shown) 72
LB 6085 L, SM-368229 DR EAINT 5 Z LT, BEGICEBT DGR BTSN
2o

SM-368229 (X7 /v RAT v /BIEFHEO LR ZFREICHH L. £DOEZOIER~—I—T
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&% ANP X° B-MHC DiBm BN &2 > Tz, AMEAO—EIZIE, DIgIZ T 2 B 7
MR #HHUERNEG L TWD EZ2 b b, BRERL, BiAEFT v b OEEOMLZ W7o
FHCRBWT, T RATarBDERZRE L, TOEH MR FHEEICKL VIl sns 2 L
02 BEERERESRVMEREDO AR 2 527 b (20 mgkg) BE T, T RAT o v /BiEA
7 v MCBT 2 DIERBIE S5 Z E Rl ShTng P, £z, SM-368229 O LEKAMH
ERNCIZ, BEFEHOFLE L TN EEZXLILDLD, TV RAT 1 v/BHAR THIE S5 000
RKs, Avnm /77 hreFICmErZ=ay be—L LZmEILEE (8 R 7 00) &5 TIE
Ml SndemolZ L ko M B B fEK FERA DA TIE, SM-368229 OB {EH % &
HTERWEEZDND, ZTNLOLDOMAZHRET D E. SM-368229 D MR FEHUEH O Lol H 21
I3 2 EME, MR N ERICPE S MR Z2 DI RISENIN 2. DI 31T D B 72018
KIFWERICHE S b D EB 2 Hivs  (Figure 24),

SM-368229 |37 /L N AT 11 v/ RHEEE 5 OB HERER S ~ — U — O LA S ] L7z, SM-368229 @
MR FEFUENC & 2 BRGEFEMN & IEER NER & BB 1T 2 EER 7 MR #HEMICXE 2 6
DEZEZLND (Figure24), T72bb, 7V RAT o VU /BIEAM CHEBSNDIRY /XT3, =
Trb ) o ERRBREICMEEZ 2 br—b LTEMEIGEE (v FZ 7 20) &5 Tl sz
ool ERM TN RAT B URRIERCILA R L AZER L P 2 bid MR T
T END ZERH|ESNLTEY, BxrDOHROEZZIFHT LD THDL, £/o, TIVRAT
RUE RY VR EFEET AT ELTEZLNTEY P 2/ 77 b BRI - T,
TR X s B OB SRIR M BIE R E DR S 7 N § 5 Z L BBE S TG 1% 2k
SOHMRERAET S L. SM-368229 DA % MR FEHLEM S, Hrm i EER 720 T2l Bigic
BT DRIE, Wb LOBEA ML RAZIMEI L, # X7 RIS 5 B REFERICE
HLlLEZEzon5,

SM-368229 (10 mg/kg) IX, At /77 k> (100 mgkg) &IFESORTEIERC, Ol - B
DIFFEER 2R L, BRENIIZE A ERBD LR o7, LA LR, Mk B R
It A ERIL SM-368220 DAY R /T 7 b v X0 bR Tz, B{LA YO M B
WX D EH OBV ORIKII AR TH 508, BIEA~OMBBATIENE S L TW SRS H 2,
F7-. SM-368229 (X, 1 Hi, F2HiIic, TV RAT o U AEICXZ O FERISZMES Y A
REKRTZAEZICHIE LR, ChoofEMIEED Y U AIEEZEL Lz ) K0 iE, FEME
TNRAT O VERETHLND LI RIEH Y ¥ AMSEZKE LD EEZ TG 1%

HI3EDMEREELDDHE, WEONR—Vy LT I=X MEMEEZ AT S MR #553Kix, 7L R
AT v R TTHEIE S D I BRSOl EE e L CTHIAIC@ & . 7L RAT o3k
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[V[V

WZBWTH, 7a3=A MEHICXVFREZERLT L Z LT RWnWEEZ LT,

Aldosterone+salt

| (SM—368229 )

Gar> \-

Inflammation (OPN, PAI-1) Inflammation (OPN, PAI-1)
Fibrosis (Collagen IlI) T Sodium reabsorption 1 Fibrosis (Collagen IlI) T
Oxidative stress (p22prhox) D Oxidative stress (p22phox) 1

Blood pressure increase

v

Cardiac hypertrophy, Renal impairmentﬂ

Figure 24 A schematic diagram of antihypertensive and cardiorenal protective effects of SM-368229 in
aldosterone/salt-treated rats

Aldosterone/salt hypertensive rats showed sodium reabsorption, followed by blood pressure increase. Moreover,
aldosterone/salt increased cardiac hypertrophy marker and and urinary protein excretion, as an index for renal impairment,
and induced gene expression levels for inflammation, fibrosis and oxidative stress markers in hearts and kidneys. These
aldosterone/salt-induced blood pressure increase, cardiac hypertrophy, and renal impairment were inhibited by
SM-368229 treatments.
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54 HH MR F5HU3E O MR &R
FIET HTH MR PR OMOENZ RIRIZ %3 5 1/EH

- HFRLEW

1 EB LU 2 HICT, Hidl MR #5530 TH SM-368229 7% MR #Hi/EMH 45 X OWiE M
JEERZfREFF LoD, @AY U AMIEY 27 Z RSS2 7 v 7 4 — L2 FLTN5DHZ E0R
SNTWVWD, LAaL, SM-368229 OEENIZHIIEM A, MR (KT DWED/NN—T v LT A=A
MEHB L OHEHTUEH O A THIEE Z STV ENIH 62Ty, £ T, SM-368229 73
MR LIS DIER 5 FIAE T 2 BT DN TRETT 5 2 & & Lz,

MR IENZEZEY 777 I U —=3CITE L. RBOENZAETHS AR, PR B LT GR (2}
LTHIRERENZ LB TNS 1 Fi= 2'm /52 hid, MR DSMC AR < PR
~OFEEBRMEZ R 2 L L0 % SM-368229 O MR LIS DORENZ I 545 1 & el
HZENEETHD, I T, SM-368229 O MR L FRIMEDEWMLOEANZ AR (AR, PR B X
WGR) IZHKTD1EHE, Avr /77 horBIXO=T VL LB RFT5Z & & LT,

- ERI L
PEBRYE
WEBRE O AT LORRIE, 13, F 1S TR,

EERENM
EEREMOAFEBIOEEICE LTI, H1E, & 2HICFdEo FIEICE T,

COS-7 K & AV I DN BRI KE T 57 T =2 N7 Z =X MEAFHE

A¥n /T2 b, 7L B IO SM-368229 OOKNZ AR (AR, PR XY GR)
IZHT 27 A=A M7 U2 F=A MERIR, Hu HOHEEZBEICC, H1 5, H1H60hEEK
ZELUCH L7z, 9772505, Human MR 388177 2 I ROV IZ, human AR, human PR 8L
77 A K (OriGene Technologies) 35 & N human GR FEL 77 A I N (K H AF SRR A St
70 BARPERRFEATERLD) 2, T RZATarOfRbVICBLFO U H L REHWE, AR, PR
BEIOGR DY H RELT, £REH 0.1 nmol/L Methyltrienolone (PerkinElmer), 1 nmol/L
Progesterone (Sigma-Aldrich) 3 & T} 1 nmol/L Dexamethasone (Sigma-Aldrich)% {8 /] L 7=,
BHERE O 1Cso 13, BRWEARBMOMIL L g LT, &V F v ROy 7 =5 —
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BIEMEZ 50%INH T AiE L LCHRE L, SEBWE O X— » V7 T=Z MEMIZ, &V AT
> RERINARAE & bhie U798 10 pmol/L WM DL > 7 = F —BIGMEN L E I Lz, #8k
WIE D ICso 3B L OVN—2 ¥ /L7 T =R MEMEIL, 3-4 [BlOFEERAE R 2 FHE TR LT,

In vivo AR EHTE F ELAfh
BERME @ in vivo AR IZXFT DERIZ. BEBEOEEZEEIC, N—YanN—HT—T vt A %k

75 UCRHii L7 1'% 48 OREMESD 5 v MIZAR 7 F=2 h & LTAFALT A F AT 1 (MT,
HRbR CLEEMRAS) % 1 mgkg DHETS HEKE THET 5 LRRFC, #BWEDS 5 HREK
WA Uiz, MT 32— lIciE g S S, m&& G 24 RIS, =—7 VRREE T2 T
FEZEE i L2 0 EREZJE L7Z, Control (0.5% MC + 22— ilifh) #EL LT, MT TH
N2 e E & % 30% M3 5 BB E O &4 SVW ID;, & L TR LT,

B E GO &R LOWIEIILL T O#EY & Lz, SM-368229 & At'w/F 7 kDM
BiE, 30, 100 35 X8 300 mg/kg IR E LTz, =7 L L/ oM &I, 100, 300 3 L O 1000 mg/kg
IZRRE LTz, & EBRBHL, 3_CsHITEM LT,

In vivo PR 1EF 37
HER'E @ in vivo PRACKTT H/EH I, M)A & IFOE 2 512, Zhang & D FiEZaE L TR

fifi L 7= "%, 8-10 W OMENE SD T b (AAT 2 1)L o —RX ) OPEE# 24 2 % 72 LH-RH

(Sigma-Aldrich) % 2 pg/rat T AM9:00 & PM4:00 (2% F#%5- L7, LH-RH % 5-9 HIZEA X T
B THERIID PN T 5 2 & 2l T oA 2 EBRICMHEH Lz, 2ok, a4 4 H
MR N E L, i b 24 RE R IZIE A A TIEIC TR OMER 21TV MR 23 PR <
b oK E EFEEROREG L UTRE Lz, £ LT, KEET AR FIZRB W CIRR AR L,
I BICAF(ET 290D ¥ % I E L7z, Control (0.5% MC #45.) Bt & il LC, INDE%E 50%Hii]
THEWHRME DO RS OVAIDs & LCHRH LT,

BRI E B GO &3 LOWIEIILL T @Y & Lz, SM-368229 O &i%, 100 35 LT 300
mg/kg \Z, AEE T2 b O30 BLO100 mgkg (2, =F L L O MEIE, 1000 mg/kg

WCRRE LT, A EBRERIL, 7~8 B THE L7,

WeEHREAT
%%‘I‘ﬁg*ﬁ@i\ % 1 % /ﬁ'ﬂj 2 Hi \—nﬂ%ﬁ@jﬁ(f E cho
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COS-7 #Mifa % AWM DBRNZFERIIH T 5T T=R M7 7 = MERFE

SM-368229 ™ AR . PR 3L TN GR IZ%T 5 ICso 1, THZH 5.0, 2.3 B LT 30 umol/L & 720 |
MR @ ICso & LB LT, ZZ40 38, 18 8L U231 50D MR #IRM%2 /R L7z, F72, PRIZxIL
TIZ 10 pmol/L T 22%MD/R— 3 ¥ L7 T = A MEMET LT,

Avw /77 hD AR (PRIBIOGRIZKTT D ICs 1E, E4LE401 0.011,0.35 35 L TV 2.2 umol/L
E720D MR @ ICso & LB LT, Z4LEA 0.9, 29 BLVN 183 5D MR @IREAZ R LTZ, £/,
PR & AR IZ%F L CIEEEIT 36% D/ 8 — 2 v L7 =2 MEMER LT,

TFL LD AR | PRBIGRICHT S ICs 1, ZHEH 4.5, 24 33 LT 100 pmol/L Ak
720 MR @D ICso & Ll LT, ZZ40 11, 57 BEL 238 {500 LoD MR BRMEZ R LT, £/,

7L L UE AR PR BE N GRICK L T/8—= v LT A= MEMEZ R S 727> - 72 (Table 2)

In vivo AR fEHTVEFR ELM
SM-368229 & FAff
Control # & bz L C, MT IR EEEL A BICHEMSE72 (27 vs. 76 mg) ., SM-368229 (30, 100

B L300 mgkg) 1L, MT CTHIIN L 72 EEEEOBINMENE A 2R Lz (FRE0 69, 635

X6l mg), MEFFMICHERMEH TIdZe > 7= (Figure 25A), SM-368229 ¢ SVW ID; (% 228
mg/kg L7200 MR IEFHEROIEIECTH DT b U 7 LT 2D EDs & el LT 95 5D MR &R

Mo~ L7- (Table 3),

== W o]
Control #f & big L C, MTIIMEEELZ A EIZHEMSE (25 vs. 60 mg), Atw /77 hv

(30,100 ¥ L U300 mg/kg) (X . MT THIIN L 72 G $EH & 2 H &EAKAFAYIZ 222 100 36 KUY 300 mg/kg
FEICBWTHREICHH Lz (i 58, 42 81135 mg) (Figure 25B), Avw/J27 h O
SVW IDs3 1% 58 mg/kg & 720 . F RN VU 7 LT A0 EDsy & Hile LT 0.6 5D MR #IRMEZ 7R L

7= (Table 3),

7L L i
Control #f & tbiz L€, MT IR EL ARIZHEMSE72 27 vs. 76 mg), =7 L L/ 7 (100,

300 35 LTV 1000 mg/kg) X, MT THIIN L 7R3 &4 H ERAFAIIC, 222 1000 mg/kg FEIZIBW
TIAEZICHIHI L (ERZ 73, 728X 10060 mg) (Figure 25C), =7 L L/ > ® SVW IDy 1
896 mg/kg L 720 (7 MU T LT L ZAD EDs & B LT 4.3 £ MR JER M 7R L 72 (Table 3)

49



In vivo PR &R 2E4f
SM-368229 il
Control Bf Tid, 2 TOREKRNIER OMEEHZ 7~ L (100%) . ZEOINN A 57z (11.5 ) (Figure

26A), SM-368229 (100 35 X 1300 mg/kg) X, JFOBITHEL KIT S Ierole (ENEI 104 35
L TN12.0 1), SM-368229 ™ OVA IDsg 1. 300 mg/kg LA L& 720 F h U 7 L5 2D EDsy &

Pl LT 125 5L E > MR @R %27~ L7= (Table 3),

A/ Z 7 b oA
Control BTl 1T & A EDERMNIERT OVEERI 2~ L (87.5%) . ZHDINN I Hiu7= (10.9 f#)

(Figure 26B), At'm/ Z 7 k1 30 mg/kg l&, INDEITHEL KT S 7228 (129 f8) . 100

mg/kg IZIFDOEEFHEIHD 7= B3 ), Ar'r /T 7 h® OVAIDsy %, 76 mg/kg £ 720 |

F RU T LNRT L AD EDs & i LT 0.8 2D MR ZIRIMEA R L7= (Table 3),

=L L U
Control #ETIX, 1FE A EDEENEE ORI ZRL (75%). Z2EOINNRH iz (8.3 {#)

(Figure 26C), =L L/ > (1000 mg/kg) 1%, Control #f & RIFEEDIFOE A~ L7= (8.3 ),
T L L/ @ OVAIDsyIE, 1000 mg/kg L EE7220 0 F R YU 7 LNT 2 AD EDsy & Hl LT 4.8

LA B MR EIRPEE 7R L7= (Table 3),
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MT+SM-368229 (mg/kg) MT+Spironolactone (mg/kg) MT+Eplerenone (mg/kg)

Figure 25 Effects of SM-368229, spironolactone, and eplerenone on seminal vesicle weights in MT-treated rats

Male SD rats were subcutaneously administrated 1 mg/kg MT and orally administrated (A) SM-368229 (30, 100, and 300
mg/kg), (B) spironolactone (30, 100, and 300 mg/kg), or (C) eplerenone (100, 300, and 1000 mg/kg) once a day for 5
days. The weights of seminal vesicle were measured 24 hours after the last treatment. Data are shown as means + S.D. (n

=5). ## P <0.01 vs. Control by Student’s t-test, * P < 0.05, ** P <0.01 vs. MT by Dunnett’s multiple comparison test

(A) (B) (C)

20 - 20 - 20 -
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<v§ <v§ N§
> > >
S 5. S 5. & 5.
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Figure 26 Effects of SM-368229, spironolactone, and eplerenone on ova number in female rats

Estrus-synchronized female SD rats were treated with (A) SM-368229 (100 and 300 mg/kg), (B) spironolactone (30 and
100 mg/kg), or eplerenone (1000 mg/kg) once a day for 4 days. The ova number was counted 24 hours after the last
treatment. Data are shown as means + S.D. (n = 7-8). ** P <0.01 vs. Control by Dunnett’s multiple comparison test
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Table 2 In vitro selectivities of SM-368229, spironolactone, and eplerenone for MR and other steroid

receptors
1Cso (umol/L) Selectivity for MR
MR AR PR GR AR/MR  PR/MR GR/MR
SM-368229 ToléOSA) 5.0 é';% 30 38 18 231
Spironolactone  0.012 ?5()610/10 T%é‘?%) 22 0.9 29 183
Eplerenone 0.42 4.5 24 >100 11 57 >238

COS-7 cells were transiently transfected with one of the MR, AR, PR, and GR expression vectors, pGL3-MMTYV, and
phRLTK. Following incubation for 6 hours, test compounds and a ligand were added. On the next day, luciferase activity
was measured. Final ligand concentration for each steroid receptor was as follows; MR: 1 nmol/L Aldosterone, AR: 0.1
nmol/L Methyltrienolone, PR: 1 nmol/L Progesterone, and GR: 1 nmol/L Dexamethasone. { indicates agonistic activity of
test compounds at 10 umol/L. Data are shown as means of 3-4 independent experiments.

Table 3 In vivo selectivities of SM-368229, spironolactone, and eplerenone for MR and other steroid
receptors

SOdiu‘EnD]zjlance SVW IDs, OVA IDs, Selectivity for MR

MR AR PR AR/MR PR/MR

SM-368229 2.4 228 >300 95 >125
Spironolactone 91 58 76 0.6 0.8
Eplerenone 208 896 >1000 4.3 >4.8

Sodium balance EDs, values were calculated as doses of test compounds that decreased sodium balance by 50%
compared to DOCA-treated rats (n = 4-5). SVW ID;, values were calculated as doses of test compounds that decreased
SVW by 30% compared to MT-treated rats (n = 5). OVA IDs, values were calculated as doses of test compounds that

decreased ova number by 50% compared to vehicle-treated rats (n = 7-8).
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FH2H A MR AT OZ BRI KOS A F v 2T 5 7B

- HREER

55 1HilC T, SM-368229 O MR LIS DA (AR, PR B8 KUV GR) (243 2 BRI R AT
ThHILENRHRTE, LLAERD, ZOMOZEESA A0 F v 2 /VTER L TS
71V U AIMAE Y A ZARBAGIZE G- L TV D 00BN 5 TRV, £ 2T, SM-368229 @ AR,
PR 35 JL OV GR DA Ot i A FH <0 if, Hh B A il i L 2 Bt~ D AR R F ~ D F G- O A HEIZHON T
HREAIRAT LT,

- EBRIGIE

SM-368229 DAFEZ BRI LA F 2 F ¥ RVITKT D A5G BAEZ METT 5729, Ricerca
Biosciences fI: (I[H MDS Pharma Services) 732fit9~% Lead Profiling Screen®7% VT, iU #
VRERAWEAL T 4T veA (BEF66 45 F) EFEM LTz, AEFIE SM-368229 10 umol/L
IR LIEIFE (%) THRLEZ (h=2), 50%LL OISR E RIS T /G BRENH 5 &
HWT L7z,

wEBwmE
SM-368229 1355 1 3., 55 1 BilZic#& o FIEICHE L CTATF L, 10 mmol/L @ DMSO &k % Ricerca

Biosciences fLIZHRMAE L 7=,

- R

66 DIERI ST TAZ DOV TR L7 FE R, W ORER > 712x LT % SM-368229(%10 pumol/L & U
I MR T, 50%LL EOREE B2 R S 2h o 7o, AR L 72T, R AR
5 L E 2 B A REIR2OENS T2V T ORS B 2 Table 41273, 5% 0 DA4DFEHSY
X, FRLIZFLE L7z, Dopamine Dy; Dopamine D,s; Dopamine Ds; Dopamine D, ,; G Protein-Coupled
Receptor103; GABA,, Flunitrazepam, Central; GABA,, Muscimol, Central; GABAg; »; Glutamate,
Kainate; Glutamate, NMDA, Agonism; Glutamate, NMDA, Glycine; Glutamate, NMDA, Phencyclidine;
Histamine H;; Histamine H,; Histamine Hs; Imidazoline I,, Central; Interleukin IL-1; Leukotriene,
Cysteinyl CysLT;; Melatonin MT;; Muscarinic M;; Muscarinic M2; Muscarinic M3; Neuropeptide Y Y;

Neuropeptide Y Y,; Nicotinic Acetylcholine; Nicotinic Acetylcholine a;, Bungarotoxin; Opiate p; Opiate
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k; Opiate 0; Phorbol Ester; Platelet Activating Factor; Prostanoid EP,; Purinergic P,x; Purinergic P,y;

Rolipram; 5-HT4; 5-HTj3; Sigma 61; Sigma 62; Tachykinin NK;; Dopamine Transporter (DAT); GABA

Transporter; Norepinephrine Transporter (NET); Serotonin Transporter (SERT)

Table 4 Effects of SM-368229 on various receptors and ion channels

Target molecules Sources % Inhibition
Adenosine A, Human recombinant CHO cells -6
Adenosine Ajy Human recombinant HEK-293 cells 6
Adenosine Aj Human recombinant CHO-K1 cells 20
Adrenergic o5 Wistar Rat submaxillary gland 5
Adrenergic o, Wistar Rat liver -3
Adrenergic o,p Human recombinant HEK-293 cells 12
Adrenergic opa Human recombinant insect Sf9 cells 49
Adrenergic B Human recombinant CHO-K1 cells 5
Adrenergic 3, Human recombinant CHO cells -2
Bradykinin B, Human IMR-90 cells 17
Bradykinin B, Human recombinant CHO-K1 cells 1
Calcium Channel L-Type,
Benzothiazepine Wistar Rat brain -1
Calcium Channel L-Type,
Dihydropyridine Wistar Rat cerebral cortex -5
Calcium Channel N-Type Wistar Rat brain frontal lobe -3
Endothelin ET, Human recombinant CHO cells -5
Endothelin ETg Human recombinant CHO-K1 cells 1
Estrogen ERa Human recombinant insect Sf9 cells 4
Epidermal Growth Factor Human A431 cells 5
Potassium Channel K p Hamster pancreatic HIT-T15 beta cells 32
Potassium Channel HERG Human recombinant HEK-293 cells 16
Sodium Channel, Site 2 Wistar Rat brain 22
Thyroid Hormone SD Rat liver 21

The effects of SM-368229 on various receptors and ion channels were evaluated using radioligand binding assays. Data
are shown as mean % inhibition of SM-368229 at 10 pumol/L (n = 2).
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F3H BB IUVNME

ARETIE, WEON—2 % VT =2 MEWZA T2 MR #5505 SM-368229 OFM L& U v
LSE U A 7KL D A 7 = X ARETO—BE L LT, MR DS ORER okt T 21EM 2Rt L
76

%1 &iTik, MR EHRIMEDmOMOBANSZ BRI D E8RIEZ Tl L7z, Atn /T 7
. BRIRIZEWT AR HHUERIZESL B2 b b M bz, MR L ORI 72 & o
Ve LT BEERIVER 289 2 & SRR BRI E 22 o T B8 100 SM-368229 13, in vitro AR
2k L C8—=vy b7 T=A MEAZ7R & in vitro 3 X N in vivo TO AR fEHIEMA & MR #5HL
TEROBRFVELLIZZENZEN B FR LV 5 L2, AR/ T 27 by (EREN 09 fFB LT
0.6 =TVl /Yy (ENTN I ERBLO43 ) LHEELTH MR ~ORIEN LSS 5
ZEWHBMNE o7, EPHESUS BBRICIWT, =7 L L Ui B EE IR T DMER/VE B
RIERIZT 7 e AR RRECTH o7 2 & L0 2 SM-368229 MEAKICIVTH AR BIHEI{EH
g ATREPRIME S . ABEMEITENTZEEMIZRY 95 B2 b5,

PR O7 A= N7 »Z =2 MEMZRILAWITERENI G E L2 KT T Z Lmbh Tk
p MLIRCPR ~OREABRMEE AT H AR ) T hob, ARRIEZGIE R 1P 2R

2

I

/77 k2 ® invitro PRIMR OIRPELE (29 fi5) 13, SM-368229 DML (18 %) LV b
LRV ABERITTHALNIEAY R ) T 7 b UoRBIZIDWEBIRE T PRT 2 T =X MEA]
EWVIXVFLLAPRT A= MEHICL 26D EEZHILD, SM-368229 & PR 7 F =2 ME
HORT vy v HLTHHICHBED 5T, 100 35 X0V 300 mgkg OFHEZ &S L TH, HEH
IR A~ 2R & 72D o T2, ZORKIIAHTH LM, PR /S—T v )L 7 T=R MEEDE
WZEDHbDONR—RELTERLND,

AR TIE, SM-368229 @ GR IZX T 2 FEMIZeMEHE L TV 72y, SM-368229 23K L OF
FERFRIZIBNT GR ICBET 2/EH Z " 3 ARt RV e B2 b, RER 5, SM-368229 @
in vitro (ZF1F 5 GR #5HUEM & MR FEHUEH OEIRMELIT 231 (5T, A m /T2 o 183 f5
Ivbm<, A/ T 7 brEGIZLS GR BHEORIERANIZLEAERESN TV RNNST
H5Y, EBIC.GROTI=A N THLETF VALY UIE T v NOMIRERZRD SE558 1,
SM-368229 (100, 300 3 & 001000 mg/kg) 1, 2 HFEMER O EGRERIZIBWNT, 7 v FOMIRE
RICHEL RIXE 720 (Data not shown), ZiLHDOFEREZRET D & SM-368229 D MR BRI
. Avr /77 b XD BERTNDSZLEE2RL TN,

55 2 fiTlL. SM-368229 @ AR, PR I3 XU GR LAA 4 & i A FH <0 ifn. A 2 A 2 il £ L2 B e 9
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DAEH) oy AR D VR 2 5F A L 72, SM-368229 1%, A [IEFA L 7= 66 OFERI/Y 112 B8 LTI
IREA B R S 72 oo 2 E KD MR ~O@IENREWV LA T D L E X b, £,
Angiotensin AT, Vasopressin V4. Calcium Channel L-Type, Phenylalkylamine, Na’/K" ATPase (Z-O\>
TIE, SM-368229 OFLULAEY ([AIEH Th D0 XAV VU FERE L OHELEH TH H X
VARG XY B UBER) NIHMESRERE RS2V EEMERLTWD (ZNE 10 pmol/L 12
BT, -2, 0. 16%H0]),

FAREDOHRAZE LD L, SM-368229 DILNCm A Y U AMIE Y A 7 AKHALD A 1 = X L2,
MR DS DZFER0A A F ¥ RS T 5 W REMEIXIR W E B 2 Bz,
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LGS

L=y s TV F Ty s TV RAT R U RORKEN T DTV RAT v E, MR ICHE
MLUTHEEZ R ISEL720 TR, DR, B, MR X OM~oREE 22 5.008 U X
JHRNEEZZ LTINS ZE KD, MR #HFERICEY SimER KO EREEE TS L

TS D 2 ik, EHICHETH S, LHALARRL, MR BRI A B =X A_— 2 DRI
MTHLEA Y U LMIEY A7 Z2HLTEY, EHORT v VeI TETELTIE
PR R 1 Em < 220y, £ 2T, AFZETIE, MR #HEEOA T 2@ U U AMEY X 27 & &I
S HIEEHISIZEH L, MR #EPUERICT =2 MEMEEZMN 5T T, @A U U AMIEY
27 PMERALTE D E WO VEERR AT, B b =y LT I=Z MEMEEZ AT 5 MR 51
HEMNTHGEET S22 L e Le, £LT, AMIRICEIVEONTZMAZE LD L, TREO LD
(2725 (Figure 27),

1) DSR-11861, 2t'm /T 7 F U ANIREFESINDH/N—T v LT T=R MEMEZA L TV MR
EPUEIE, RIS T » MCEIT 5 invivo MR F5HFUER 2R &S BOh ) v LA T
v MZBITLMER Y U LRE EFAERZ R HEMIIER T Th -7 (Figure 9), £ LT,
SHRs (ZBWTH, Atr /T 7 b ridfisilEEH 2" HENSMED U v MREZ E5A-
SHT, UL, MiGH ) v AREL EHIER20E S RIEHE T, Wi i+ /EH
ERERNPSTEZELIETELZD L, AV B T2 b3 SHRs [CR W Chim MmE/ER &2
AT, B2 MR #HEUERZ R TRERH L LEZEZHND, ZNHLDOHE LD, R—
YT A=A MEEAA L TH2R0D MR #H3IT, EHORETH 2 in vivo MR #EHUEM
FOBEERE, GOV U AMIEDIEE THLMIEN VU ARENNNT LIVICEETHZ &
IV, @AV TLMIEDY A7 ZHLTNDZ ERRINT,

2) DSR-14397 @ X 9 72 LG H)TR N R — 2 v LT T =2 MEWAZ AT 5 MR #Pi3EE, &onY
U ABfTT v FR SHRs THUEN U U A REZ ER-SERpo7Z X0 @AY v AIMIIE
UAZ RN EBZHBND, LrLAaess, DSR-14397 (X, EEHTH RIBEHHT v b
1T % in vivo MR #HU/ER I L O SHRs IZB 1 A HUm i EER AR T Z &N TE RN 2
& XD AR S— Uy LT A=A MEMEIL, AR MR FEHFUERN IS < R A 855
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Figure 27 MR antagonists with partial agonistic activities on anti-mineralocorticoid action and hyperkalemia risk

MR antagonists without partial agonistic activity (e.g. DSR-11861, spironolactone, and eplerenone) showed an
anti-mineralocorticoid action with serum potassium elevation, indicating that these drugs have hyperkalemia risk. A MR
antagonist with moderate partial agonistic activity (e.g. SM-368229) exerted an antihypertensive effect without serum
potassium elevation, suggesting that this compound has the potential for risk reduction of hyperkalemia. A MR antagonist
with relatively strong partial agonistic activity (e.g. DSR-14397) did not increase serum potassium levels, however, it

failed to show anti-mineralocorticoid action or antihypertensive effects.
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