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ELE, O BRI IR RS . MM E RS2 COER L AR5 HERY X7 /ST
B, AR TI0EAUERRELTWD & S, AIEEERO 1 S5& LTHELHEM
D—iFZW>TND [1], AARICEWN TS, mlEEEE T 4300 T AWD &S, A
O OREMEIZ N, A% ESITHNT 5 2 ERTFREINTHD 2, ZRETIE, T
AT v UIEHAEESE (ACE) LEHRSST T v v 2 BISFEHTEE (ARB), H/L
DU LEGEE FIREE, BT & o 7o G - AEMEICEN B < OREEIEDBH
&I, HADH D WIEOFARRIEOMENIC X Y . 2 OSRAIEBRE - Bt —E D
KENRTANTETND [3], £, Thn 5 FEHO FERFEIKITOF I O E i
FIBRAGT D ENALNEL 2o TEY [4]. FFlZ ACE FHEIESS ARB 13O AEE
PERFiER 2 G 0F L 7o @ EE O —RIRFE & S, B - BIREFEN 2 R ok
JESE L CE MBSO EZ > T D, LinL—F T, ZHROKEERIC X DIRH
EFEMEL TS, MESRFIZTY ha—LTE TS EEOEIRITREO IR &
EEoTWNLDONRBURTH D (5], KT, D7 T ADREESE 3 AlZ w72 HEHN
THMENS EFE = b — ) UEIZE L TR WA & I EEE B EEO 10-20%
fFAET 2 L S, TOREEILZ O 20 FTH 60% ML TR Y . 4% b A
ENTND [6, 7, FLINOLOBETIE, MENBEa Y b —/EIZETICEHS
TV D @I ERERBF TR T, DifEA X ROERIEBE RO Y 27 REn 2 &2l
HENTWD [8], 2D & 91T, BEIBED R HEEA ML E R BB RO IIE TR -
ERIMHTHL L WOIBENS S, BUEEMFEIILEAADZ & X0 R 72208
TRAEEM 2 T84T 28 LWEAIOBFE N EE N TV D,

TARRTO UL, Loy T o PF T oy - T RRT 0 U RORK FRICMET 5,
B CREL - D END AT A RARLELTHD, ZHET, FICBRME EED
F TNV F aA RZER (Mineralocorticoid receptor; MR) (Z/EM L C Na BRI KLY

KPRt A2l & 2 U, ARNOBEME AT A - FRERFEGH LN L CiE LA 25 S



T HHMAZAIER A STV [9]e LA LR, Bl I EECRAERME (A F UL
MU [10] PR RO b [11]) 0l [12] % [13] 2 £ H MR 28%BLL, 2D MR
DIEMEAL B RAE [14] OB [15], BALA R LR [16] ZEEHEER T2 2 & T, DI
F OB R B ORI I B e BB 2 o> TV D Z ENHL LR TV RAT R Y
/MR > 7 FNANLME Y A7 KFD 125 LTEZOND LD IZ72 -7 (Figure. 1), &
B, TV RAT v o OWMRIFEAZ R E T DIRFMET LV RAT v AERE T, Fis
OMERI D —£ U T 38 O AR S IUERE D B & Hx | Dl A R b OFIERD E
ZEDRMEINTND [17, 18], & HIZ, %I H8EF MR #fi (Avw /77 h
BT L)) Z VT KBRS RGBS O BRIRBFZEIC K 0 . MR {EMEAL 280
92 2 &A3, mILEE [19,20] OAR LT OAE [21,22,23] LB A [24, 25, 26]
DIEFRIZANTHDLZENALNER2>TND, Bl IEmMEEICB W TE, Bk L
TR M EOEE 27 X 4 7D 1 & LT, ¥4 TMR BIEE M EE ] A3
EBERTWD 27, ZAud, Tfh 7L RAT o U @BEEICfRe<, MEa> ha—L
KOsl E DG #IC MR #EPUEEN G s mM)EIE ] OZ 2L, 7V RAT o UK
FERY/FRRAERI 72 MR OJR) 72 TEMAL SR REIZRE 5- L TV 5 & B 2 Hu TV T, TR
P ML B~ MRIEFIEHE DL IERATA R T A4 BN THHER I TWD [28],
Fo. DARAEEICIUHEME LA LI W Tk, RALES [21] <° EPHESUS [22].
EMPHASIS-HF [23] & Vo 7o KEUBERRRBR ORI B | FEHERR ~D MR fiHi3E o8
MFEEAZ LD PERBRIBICEESND Z EPFEHINTEY . il TIEIERERLARAIC
L THAMEEZRRT DA [29] MEFELNTVD, I HIZBHREIZE VT, ACE
PHEFES ARB 723007 STV 2 BEIRIFEFECIEMEBF A 2B E 2D &ED MR #iidEsx k-
FHTHIET, MELITEELEZTIC, BEEONNA F~—I—ThHOT VT I
RIB 230 RISEINDT % Z & R OBRIRIFZE [24, 25, 26] 12k > CHIB N & 72
STED ., MR EFEROBRER L L COENTAHEC L ER N EE > TV 5,
LrL, 2D X9 MR HEOHAESHMEL 72> TWD —5 T, BiAF MR #5533
AR CREA ORIER OFEBIRFANREE IR L CORIRRZR EHE OB R EZ 1



TW5, MR P E L CRAICEE SN AY R ) T 7 F ik, AT A NEkEq
L. ZO MR ~DEREDIK I N OMAT B A RRVEVZFER (T Rrr o7 n
TFAT A AER LT, BTz, ZETITAEBEANIEE Wo7etiR €
BREOEIEM NSRS 5 2 LR E 72> T D [30, 31], MW TR ST L L
JUbATRA RERERALTEY, AR/ F 27 b MR BREOBERITSES
Ni=b DD, MR FEHHEMEDF S PK 7’1 7 7 A /b (ML F a0 2380 (IR A LT,
Avn /)77 b I BEGRENZ ERWE SN TWD [32, 33], £/, WA @
RWERHE LT, AHD=ALX—ATELLEH Y U AMAE MR BHFESNHZ LT
ROV 7 AHEAINHE SN D72 0ICE L D) BT ond 34, =7 L L/ T,
WET VT I VIR E BT DRERFEECPEEL OB TRE 2R L LIkE
TORRBIBRICEBNT, ZO&EmB Y U AMENRSBEEICRO LN ENG, ZAbD
BB L CTEREER L5 TS [35], 20X ) ICBEF MR FEHisix, Aotk - 24
PEDO W CeBEDORHATE S NT-IA VW2 D,
) LEBIRZE E 2. Fox i, BEF MR #PEE L 0 S A MEICEN H SR 2o

w

DL IRNE LU MR F5HT3E 2 AR T 5 2 L A TE AR, TRFEREGIE S U E=e 0 - B
DFTIRFEIREL D 1 & LT, KVIRIENEEEOT v Ay h=—X5x DT L
MTELDTIERONEEZTZ, ZL T, UTO~Q@DIRFIZIES VTR E Y DERRIT
JEITAETF L. £ Dk Exelixis & OLFERIFEIC L0 | BELEY XL550 OREFITHE) L
7 [36], XL-550 [IIHEAT v A NEEOE 7 —/LiF8RT, BEOGHEFHEEEOR
TNZE->TTEIERTHD Z LI L., S0 ENT L - THREMIZ CS-3150 Z 154
HIZE ST [37]

OMR #HUEEE S 62\ LS G ThIUX, LV BI72REE - BaRER R %
BT L LW TELDOTIERNMN?

QUEkD TAT A REHK] HOBARP, MR BIRMEEZ S HIZHEDD Z EIC& - T,
BWERDOU 27 %W b9 2 LN TEDHDTIERNN?

@A U U AMIEIL, MR FEHLED A N =X L_X—=25F WHEYOIEERR LITEL DS



DTHLNE, AIMWELEDNRT U ANEETHS, =7 L L/ OBSIBRICBWTE
BV AMIENHEFE LIZZ BB E LT, TOHEREOME R~ I TW5
[35], PK 71 7 7 A LR BIF CHEBRIGHEICEN LA THIIE., mh U 7 AEL

BT TICRE - IR Rz S 5 I ERRED WHEIZ /R 2 D TIXR2 ) 2

AAFFETIZE T, CS-3150 O MR #5H13E & L TOIARN 7RI T 1 7 7 A IO TH
BN L7z, Al L7- MR B & ESE O HEE 7 L8 2 FHv T OREE MR #561
L DI &V D BLED O O/, KO@CS-3150 A KO FEIRVE R B IREERICE
BLIEHEZFM Lz, 20O RIZOW T, IHIZHC 2,



Renin-angiotensin-aldosterone

system (RAAS) MR
angiotensinogen / \
£ & . Epithelial tissue Non-epithelial tissue
14— renin
Angl Renal * Glomerulus
14— ACE Tubular (podocyte, mesangium)
Angll * Heart, blood vessel etc.
l ¥" Fluid retension by v" Inflammation
AT1R Na™ reabsorption v Fibrosis

v" Oxidative stress
CYP11B2 (Aldosterone synthase)

cholesterol — — — aldosterone
/ Hypertension
Mineralocorticoid receptor (MR) Organ injury

Figure 1. Mechanism of action of mineralocorticoid receptor (MR).
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Hril MR F5H03E CS-3150 ORI 7 1 7 7 4 )LD
FREIE

RG] CS-3150 @ in vitro MR X TN MR LIS D AT 12 A RiR)VE 5%
BARZ x4 H1EH
[ B 7]

Fram Chib~7z L 512, Fexid, BEHfF MR o av'n ) 77 b RO=T L1 ) >~
£V b MR EEFUEME R O MR EIRVEIZEN 728 MR #5305 % B 5 L CTHRZRMTSE
AT, AT A REEEAET D CS-3150 ORFICE -7, AEICITET. CS-3150
O MR #EFHEE LTCOREART 7T 7 A VEFGNNTT 5728, invitro 12T, CS-3150 D
MR IZxFT B EH (MR 2% 2 fl G 8 A i O HukR=C, MR #5505, MR S8R %

FHMEL., AV /T b RO UL vl LEREE LT,



[J71E]
laex7)
CS-3150 (X, H—=HHADCHRINTZbDOEAFTLTHEH L, A¥R/F 7 |
>I%. Shanghai FWD Chemicals Ltd. 7" HIEA L TR L7z, =7 L L id, 7 T8
(Pfizer Co., Ltd.) "DRERLIZbDEMEH L2, T o(b B oiEiEl% Figure 2 |2

Y,

MR (253 5 fE A BLFITE O FEAT

LA D MRS D aBANEZ . A T 0 77 v AT TR LTz,

7 B O #EPE Sprague Dawley (SD) 7 v b (AAT AL o —RAE4h) 25 Blidia i
L. EVF— MEEW (0.5 mmol/L DTT, 1 mmol/L sodium molybdate & O¥ 1 mmol/L
EGTA % &t 50 mmol/L Tris-HCI [pH 7.4]) Z /% COKH FTHRETR— bk Lz, w5y
HE (4°C. 120,000xg, 1MFf#E]) 2, BIEZ8IL, L7 2 —fiflik s Lz,

BENT, AT 4 I T v, ZUFOFIETER L, (L&YW, L7 ¥ —Hik
K OVH-7 v KA 1 (Perkin-Elmer Inc., f&HE : 4.9 nmol/L) ZEA L. A F 2
— k @°C. 18 B[ L7z, ZO, TARZRTaUNRZLaalLFa f RZRE
(Glucocorticoid receptor; GR) IZFEET 2D B HR T, GR 7 % T=2 h® RU-486
(Sigma-Aldrich, &I : 450 nmol/L) & [FIFFICHIN L 72, WIZ, KINRICT ¥ A T
F ¥ aI—VIRIKEINZ, 4> F2—F (4C, 304y) L=, @O0 (4°C. 1,600xg,
15 43) L7z, Tl BiEFROBSEREZKIEK v FL—va o ¥ —
(PICO-FLUORTM PLUS, Perkin-Elmer Inc.) CHlE L7z, {LAWIETFE T CTOREEA Tt
TEMED B IR BAORE A TS GEERE 7 L K 27 1 o [Sigma-Aldrich, 10 pmol/L] %
WML 27081 2 LT, PH-7 L RAT 1 v OR RIS BHEE 2 B LT,
EAMDOBEREEIZENT, *H-7 L R AT 0 ORI T 5 EREZFH L.
Sigmoid-Emax FEFIEIEIRE 7 V&2 FHWTZfEHTIZ LD . BAEEW O 1Cs iEA R DT, ICso

BV, 3 [FIOFEBRFE R OFLEE TR LT, 77— Z ALPRIZIE, EXSUS Ver.7.7 (k&34 CAC



T 7 /7 7)) O Microsoft® Office Excel 2003 Z i L 7=,

MR (2569 5 FE AR D F Al

LB D MRS DR A A T ¢ 7T A KU Scatchard f#dTIZ & 0 3
fli L7z,

AR TMR SRS 2 A5 S BFEDOFHHE | OFEBRFINEICHE > T, T4 7T vk A
ATV, FIREOLAEYIAE T/ IAF FICBIT 5, MRICKT % *H-T /L RAT r O
fi& & 0 Scatchard T % F2hi L 7=, Scatchard iRHTIZ, BUREEE "H-7 0 K A7 11 LR
(ZHAEL (B: RSO HONEMEICHR S T D A5 QIR EE | F: BB ORGP AR 2 3 2 Bl ) L.
fitdhl B/F, AEEHC B 27 1 v b L7z HEARER LT,

MR DS D AT 0 A RAR/LE S BIRISRT 5 A B o 25t

L&D GR, 7 a3 (Andorogen receptor; AR) N DN 1 7" 27 10 32 ¥R
(Progesterone receptor; PR) (Zxf T G EBFMEZ . NA T 4 77 v AT TRHE L
7o

7 HEOLENE SD T v b (AR Az )L —RASth) O Z R L, RED R — b
&R (0.5 mmol/L DTT, 1 mmol/L sodium molybdate 2 T* 1 mmol/L EGTA % &r 50
mmol/L Tris-HCl [pH 7.4]) Z /N X TKHB FTHREI R — b L7z, @=mL0BE 4°C,
120,000xg, 1 FEfE]) %, EWEZEHEBRL, GR O L7 Z —iifilig L L=, AT » b
MR L7zmisi# % . TEDG 7N v 7 7 — (1 mmol/L Tris, 150 mmol/L EDTA. 0.1 mmol/L
DTT. 1% glycerol, 100 mmol/L sodium molybdate }2 T} 0.1 mmol/L PMSF) T&HE Y R — k
L. mD50EE (4°C, 30,000xg, 1) %, BIEZEHRL, ARDOLE7 ¥ —fffke L
Tzo Flo, 7T avHASHNOEA LYY FFE %, TEDG Ny 7 7 —THREVR
— L, O5HE (4°C. 30,000xg, 1K) %, RIGEZEIRL, PR O L& 7% —Fi#iK
L7,

AT 47T v A1E, AR TMR kT 25 S FTEDFAM ) OFEERTFNED S



TR IR ) T RETROBVKE L CEBLE, o, WTHLOEBRTYH

RU-486 (Z#IN L 727 » 72,

BR(ES WY R HHEFR Y AT R
GR IZXT B A EMME | H-F 29 A& v TEXPAL
(F&F2% : 0.5 nmol/L) (Sigma-Aldrich)
AR (ZHT B G EFfIE  |PH-AFA RV = 0y | FARRATOY
(F&F2% : 0.5 nmol/L) (Sigma-Aldrich)
PRIZKIT HiEAEMME | H-7u s 27m v =TSl =
(F&FFE : 1.5 nmol/L) (Sigma-Aldrich)

ICEVMOFREICEBWT, SEHRY T FOBAICHTIHERZHE L L,
Sigmoid-Emax FEFRIZENRE 7 /L & W2 L 0 . LB O ICs 2 KD 7=, 1Cs
fiEVE, 3 BIOSEERAE RO FHE TR L, 7 —ZBRIZ 1, EXSUS Ver.7.7 (i &4k CAC

=7 7)) & Microsoft® Office Excel 2003 A5 L7z,

MR IZXfT AT T=R NT v & I = MEFH DI

MR OERBIEVEICXTT 26 EMDOIER %2, VAR—2—7 v A2 TRIHii L7z,

£7°. 10%FBS % & ¢e DMEM 74t (Invitrogen) (ZW%) L 7= 293A i@ (Invitrogen) % .
4.5x10° cells/dish & 725 X 912 100 mm dish (Z3EFE L, 37°C + 5%CO, §e4 T THY 24 Kl
E3#& L7z, #H. Lipofectamine 2000 (Invitrogen) % AW\ T, & N2 T'7 v ~ MR %817
TAI R (B S TER) L LR —%—7F A R (3XGRE-Luc2P, Promega)
ZHIRICE A LTz, 4-6 FEREITE ., Bn 5 A L7 293A fflifid % 10% charcoal-stripped FBS
% & 7o DMEM £ HUTIRE L. 1.0x10" cells/well & 725 X 912 96 well plate |Z#EFE L T,
K24 REHIRE R L7e, A KR EARBIREL, 7 2= MEMOFE XML&
FEGURREKE, 7 I =2 MEHOFMIZIZT L FRAT v 2 (REHisE T

DA PR 1 nmol/L) EAbEW % & TeikBrik 2 Z L2V L, 59 24 FReffBs 2% L 7=,



e T # . One-Glo Luciferase Assay System (Promega) %\ C, </ FE— K7 vk
A A7 A (AnalystGT, Molecular Devices Inc.) (2T, £ well DV 7 = 7 —BiEHE%
HIE LT,

{LEME T IV RAT 0 U REIMEEDONL Y 7 =T —BiEWE 0%, TV RAT 02Dk
WIMBEDO N2 7 = T —BIEMA 100% & L SHEOMX L7 = 7 — IR AR L T,
Sigmoid-Emax FEHIEIEGE T /L & IO TZfEITIC K 0 L BEEW D ICso iz sKRed T2, 77—

ZALVBRIZ1E, SAS System Release 8.2 (SAS Institute Inc.) A4 L7z,

MR UANDAT A RA/NVECZRRICKTHT T= N7 2 T=Z2 MEHDORHM

GR. AR MU' PR OERBIEMEC T 26EMOIE~ %2, L AR—2—7 v & A I TRl L
7o

AR D TMRIZKT 57 T=& b7 v &2 T=A MEROFM] OFEBRFIENS, A
BB T AI R (WINbH - RS TFER) KOV T RE2 TROBY L L

TS L7,
ERAITAEA WETTAIK | UHFR
(WTIHHEIREE 1 nmol/L)
GR DHRGTEMEIZ 6 2 1EH t F GR TR AL
(Calbiochem)
AR DERFIEMEIZ 33 5 /EH bt h AR P =
AR TR A4
PR DHREEVEIZ R 2 1 t kPR T AT
Rk TR 1E)

FNEFNOZHIRICH L, ALY RO T RRIFIMEEOL S 7 = T —PiE%E 0%,
UHYy ROBITMEEDONL Y 7 =7 —PIEME 100%E L, FEOMENLVY 7 =7 —PiE

PEA B LT, Sigmoid-Emax FEMIEEIFE T L& A WIZMBHTIC L 0 . BILAWD 1Cs

10



EERDT=, T —2EIZI1E, SAS System Release 8.2 (SAS Institute Inc.) ZfEH L7,

11



[#E 5]
MR [Zxf 3 5 fE A BLFITE O FEAT

CS-3150 1Z, T v MK MR ~0 *H-7 /L K 2T 1 » OfEA % R AFAICBLE L,
Z®D ICs fEI% 9.4 nmol/L Toh 7= (Figure 3, Table 1), £/, At /77 K=
Tl b RBEOMERTZR L, 0 ICs I 36 X713 nmol/L Th -7z, ZD
FEFR G CS-3150 D MR I3 A EEfMEX, AR/, 77 hU RO L L) v

I ZNENK 4 KO T6 fEmWZ LR LML oz,

MR (Zxf4 % FHER O FFiff

MR (Z%}3 D 455uEk A Scatchard 7'v > MZ X U fi#HT L7258 % Figure 4 (2R,
CS-3150 @ MR Ikt A#:FERIZ. A e 537 Fo RO L L 0 v b RBEICEES

HMTHot,

MR DS D AT 1 A Ra/VE o ZFRIT RS 5 fi S BAE O F

CS-3150 1% 10 umol/L (MR (25§95 ICso ED#I 1000 fi5) DEAETIZBWTH, GR. AR
KLONPR ~DKAE# Y T ROfEGEITE A CE L)~ 7= (Figure 5. Table 1), —J5
Avw /77 %, GR, AR PR ~DOFAEH Y 1 > ROFES & I ERIFAIC L E
L. D ICs fEIZ 764, 133 %1200 nmol/L T -7z, £/ L L/ i, GR ~D
H-F %4 A 2V OFER Z IRERTFEICIE L, 2O ICs fEI% 3060 nmol/L TH -7z,
IHDHORERNG CS-3150 IX MR IZK LT, AT 7 A RFNE SRR L R LT
1000 f5LL EO@mWEAMELZ R L, 20 MRIEFRIEIZIAE R ) T 7 o RO T L L ) v

IZHARTEWZ ERHLMNE o T2,

MR IZXT AT T=A NT & F=Z MEFH DR

CS-3150 1%, 7/ RAxT o U Hil4Ic X 5D E M MR OBEGEME 2 EREICIHE L, +

D 1Cso 1% 3.7 nmol/L Td -7z (Figure 6A, Table2), At'w /77 N KO=7FL L/

12



Vb AR OMEIER %27~ L, £ O 1Cs M1 66 & TN 970 nmol/L T o 7=, Z DFERMN D
CS-3150 DE F MRIZKT D7 ¥ A= MERIL, Atnr /77 b RU=T L L)
AR BRI 18 KN 260 {5V 2 E BB E7eoTe, Fl2, WTHhO{LEY
H. 7 v b MR OEEIEEIT U CRERFR 2GR 277 L. €0 ICs il 4.9,
23 J T} 300 nmol/L T 7= (Figure 6C, Table2), —75. CS-3150 i3t h K T'F v b MR
WFTHIZXH L TH T T=R MEFIFIR IR o 7eDlzxf L, Avr/J77 b RO

VL ATV D bl FIE~D T T =2 MEH %7~ L7 (Figure 6B, 6D),

MR UANDAT oA RANVEUCZERICKHTEHT T=R NT X T = A MEHDORHM

CS-3150 1 5 pmol/L (MR (Z%13 % ICs DK 1400 fi5) DM TFIZHB W T, &£V H
RHEIC &5 e b GR, AR X U'PR OERBIEMEZIIHIE T, 20T OB ER~LT
T=2 MERZR S 72 o 72 (Figure 7, Table 2), AL 5 DFERNS, CS-3150 1Z MR (Z
KL MAT B A RARVECZERE L THR< &b 1400 500 Eom @ RMEZ A
LTCWBHZEBRHLNE T2, —~FHAER ) T2 hAL, U H Y Rz k e b
GR. AR J U PR DH#AGE M 2 R EEARAFRIIHNHI L. Z O 1Cso fH1E 2600, 640 M T 180
nmol/L C (Figure 7A, 7C, 7E, Table2), & h AR KTYPRIZxf L CIE7 =2 MEH b
R L7z (Figure 7D, 7F), £72. =7 L L/ v b & U0 NllIC L 5 ~ GR, AR K&
Y PR DERGIEM: % I FEERTFRIIZHNN] L. & D ICs fE1% 36000, 42000 & UF 7400 nmol/L
Toho7=M (Figure 7A, 7C, 7TE, Table 2), WITNDZEK~E T I =A MERIT/R S /2

Mol

13
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Figure 2. Chemical structures of test compounds. (A) CS-3150
((S)-1-(2-Hydroxyethyl)-4-methyl-N-[4-(methylsulfonyl) phenyl]-5-[2-(trifluoromethyl)

phenyl]-1H-pyrrole-3-carboxamide) (B) spironolactone (C) eplerenone.
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Inhibition rate (%)
tn
<

] ]
210 9 8 7 6 -5 -4

Concentration (log M)

—O— (CS8-3150 --&-- Spironolactone --[O-- Eplerenone

Figure 3. Effects of CS-3150, spironolactone and eplerenone on “H-aldosterone binding to rat
mineralocorticoid receptor (MR). Receptor solution for MR from rat kidneys was incubated for
18 h with serial dilutions of test compounds in the presence of *H-aldosterone (4.9 nmol/L). The
specific bound radioactivity was measured and the inhibition rate of test compound against
*H-aldosterone binding to MR was calculated. Data are expressed as mean + S.E.M. of 3
independent experiments. The curve is a sigmoid curve generated by fitting data to the sigmoid

E nax model.
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0.025 - ©No test compound 0.025 1 ©ONo test compound
OCS 0.3 nmol/L OSPL 3 nmol/L
0.020 - < CS 1nmol/L 0.020 1 ©SPL 10nmol/L
o 4CS 3 nmol/L ASPL 30nmol/L
3 0015 A = 0015 1
= =)
2 £
5 g
= = 0010 A
= 0.010 A =
m [aa)
0.005 0.005 A
0.000 . . , 0.000 -
0.000 0.010 0.020 0.030 0.000 0.010 0.020 0.030
B (nmol/L) B (nmol/L)
C
0.025 1 ONo test compound
OEPL 3 nmol/L
0.020 1 <EPL 10 nmol/L
AEPL 30 nmol/L
3 0015 -
=
[
£
E
.y 0.010 4
&
aa)
0.005 44/
0.000
0.000 0.010 0.020 0.030
B (nmol/L)

Figure 4. Scatchard analysis of antagonistic effects of CS-3150 (A), spironolactone (B) and
eplerenone (C) on “H-aldosterone binding to rat mineralocorticoid receptor (MR). Receptor
solution for MR from rat kidneys was incubated for 18 h with serial dilutions of *H-aldosterone
in the presence or absence of test compounds. CS: CS-3150. SPL: spironolactone. EPL:

eplerenone. Data are expressed as mean + S.E.M. of 3 independent experiments.
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Figure 5. Effects of CS-3150, spironolactone and eplerenone on radioligand binding to
glucocorticoid receptor (GR), androgen receptor (AR) and progesterone receptor (PR). Receptor
solution for GR from rat livers (A), AR from rat prostate gland (B) or PR from rabbit uterus (C)
was incubated for 18 h with serial dilutions of test compounds in the presence of
*H-dexamethasone (0.5 nmol/L), *H-methyltrienolone (0.5 nmol/L) or *H-progesterone (1.5
nmol/L), respectively. The specific bound radioactivity was measured and the inhibition rate of
test compounds against radioligand binding to receptor was calculated. Data are expressed as
mean £ S.E.M. of 3 independent experiments. The curve is a sigmoid curve generated by fitting
data to the sigmoid E,,, model. For poorly-fitting cases, however, a sigmoid curve is not

indicated.
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Figure 6. Effects of CS-3150, spironolactone and eplerenone on the transcriptional activity of
human and rat mineralocorticoid receptors (MRs). 293 A cells, transiently co-transfected with the
expression vector of human MR (A, B) or rat MR (C, D) and the reporter plasmid,
3xGRE-Luc2P, were incubated for approximately 24 h with serial dilutions of test compounds in
the presence (A, C) or absence (B, D) of 1 nmol/L aldosterone. The luciferase activity was
measured and the relative luciferase activity (%) was calculated. Data are expressed as mean +
S.E.M (N = 5). The curve is a sigmoid curve generated by fitting data to the sigmoid E,,x model.

For poorly-fitting cases, however, a sigmoid curve is not indicated.
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Figure 7. Effects of CS-3150, spironolactone and eplerenone on the transcriptional activity of
human glucocorticoid receptor (GR), androgen receptor (AR) and progesterone receptor (PR).
293A cells, transiently co-transfected with the expression vector of human GR (A, B), AR (C, D)
or PR (E, F) and the reporter plasmid, 3xGRE-Luc2P, were incubated for approximately 24 h
with serial dilutions of test compounds in the presence (A, C, E) or absence (B, D, F) of 1
nmol/L dexamethasone, stanolone or progesterone, respectively. The luciferase activity was
measured and the relative luciferase activity (%) was calculated. Data are expressed as mean +
S.E.M (N = 5). The curve is a sigmoid curve generated by fitting data to the sigmoid E,x model.

For poorly-fitting cases, however, a sigmoid curve is not indicated.
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Table 1. Effects of CS-3150, spironolactone and eplerenone on radioligand binding to

mineralocorticoid and other steroid hormone receptors.

ICs, (nM)
Test compound
MR GR AR PR
CS-3150 94 >10000  >10000  >10000
Spironolactone 36 764 133 1200
Eplerenone 713 3060 >100000 >100000

MR: mineralocorticoid receptor. GR: glucocorticoid receptor.

AR: andorogen receptor. PR: progesterone receptor.
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Table 2. Antagonist effects of CS-3150, spironolactone and eplerenone on the transcriptional

activity of mineralocorticoid and other steroid hormone receptors.

Range of concentration IC, (nM)

Test compound
used in this experiment  hMR MR hGR hAR hPR

CS-3150 2.56 pM to 5 pM 3.7 4.9 >5000 >3000 =>5000
Spironolactone 2.56 pM to 5 uM 60 23 2600 640 180
Eplerenone 51.2 pM to 100 pM 970 300 36000 42000 7400

hMR: human mineralocorticoid receptor. MR: rat mineralocorticoid receptor. hGR: human glucocorticoid receptor.

hAR: human androgen receptor. hPR: human progesterone receptor.
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Figure 8. Plasma concentration—time curve of orally administered CS-3150 to rats. CS-3150 (0.3,
1 and 3 mg/kg) was orally administered to male SD rats, and the plasma concentration of
CS-3150 was measured at 0.25, 0.5, 1, 2, 4, 6, 8, 24 and 48 h after administration by liquid
chromatography—tandem mass spectrometry (LC/MS/MS). Data are expressed as mean + S.D.

(N=4).
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Figure 9. Effects of CS-3150, spironolactone and eplerenone on aldosterone-induced urinary

Na'/K" concentration ratio change in bilateral adrenalectomized rats. Test compounds were

orally administered to bilateral adrenalectomized rats. Aldosterone (2 pg/kg) was subcutaneously

administered at 1 h, saline (3 ml/body) was intraperitoneally administered at 2 h, and spot urine

samples were collected at 5 h after compound dosing. The urinary Na™ and K* concentrations

were measured and the Na'/K™ ratio was calculated. Con: control group (no aldosterone
administered). Veh: vehicle-treated group. CS0.3, CS1 and CS3: CS-3150 (0.3, 1 and 3
mg/kg)-treated groups. SPL3, SPL10 and SPL30: spironolactone (3, 10 and 30 mg/kg)-treated
groups. EPL3, EPL10 and EPL30: eplerenone (3, 10 and 30 mg/kg)-treated groups. Data are
expressed as mean = S.EIM (N = 8). ™ P<0.01 vs. Con. " P<0.01 vs. Veh.
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Figure 10. The time-course of the effects of CS-3150, spironolactone and eplerenone on
aldosterone-induced urinary Na'/K" concentration ratio change in bilateral adrenalectomized rats.
The compounds were orally administered to bilateral adrenalectomized rats. In (A), aldosterone
(2 pg/kg) and saline (3 ml/body) were subcutaneously administered at 1 h and spot urine was
collected at 3 h after compound dosing. In (B), aldosterone and saline were administered at 6 h
and spot urine was collected at 8 h after compound dosing. In (C), aldosterone and saline were
administered at 18 h and spot urine was collected at 20 h after compound dosing. The urinary
Na' and K' concentrations were measured and the Na'/K " ratio was calculated. The time-course
of inhibition rate on aldosterone-induced Na'/K" ratio change are shown in (D). Con: control
group (no aldosterone administered). Veh: vehicle-treated group. CS3: CS-3150 (3
mg/kg)-treated group. SPL30: spironolactone (30 mg/kg)-treated group. EPL30: eplerenone (30
mg/kg)-treated group. Data are expressed as mean £ S.E.M (N = 8).

" P<0.01vs.Con." P<0.05," P<0.01 vs. Veh.
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Table 3. Pharmacokinetic parameters after single oral administration of CS-3150 to rats.

Dose (mg/kg)

Parameter
03 1 3
AUCy ¢ (ng*h/mL) 1050 3690 14700
C,.x (ng/mL) 723 267 1080

tnax ()
t (h)

2.8 4.5 2.0
6.9 6.6 6.5

31



1 i MR 513 CS-3150 D IEAFKB 72 7 7 A LD
FRAE

[ %%]

ARFETIE, CS-3150 O MR 4 s L CORAIKI T 07 7 A LW BEMIT LI &%
HEYIZ, invitro X O in vivo |23V TRE~ DR A F i L7z,

%1 HITIX, CS-3150 O MR 22 /EH (MR 2% 2 558 & OB =N. MR
FEHUEME, MRIERME) %, in vitro ICTHREE L T2, NA VT 4 77 vEAITBNT,
CS-3150 IX MR IZXf L, AER /T2 b ROZT L L) AR TERENR 4 KO
76 fEEVE A BRI AR L, oI Y e ) 77 b RO T L L v L kR
AN ThoTe, LAR—F—7 v EAIZHBWTIE, CS-3150 IXk N MR IZK L, AE
077 R ROET UL ) DR 18 RN 260 (558 ) 727 o Z A=A MEMEZ R LT,
F7o. FO MRICHT HENTAEGBANE - #EHUSMEZT T <L CS3150 (ZAE R
TR RRET UL ) AR WS ORI DB TR T 0T 7 A L EF LTV,
FHll, VIR—=Z =T vEAIZBNT, AR/ I h KRBT L/ Ui B MR
IR L THEWRN G H T A=A MEEZR LZOIZR L, CS-3150 X2 7 =X Mg
PZRERrole, BMET NV EMWIZFERT, RX—= VT A= MEEEAT D
MR FEFUEEEOFIENETT T2 2 ERHE SN TWD [39], KRELIFE TR~ CS-3150
? in vivo (21T HVEM ORI, CS-3150 A MRIZXHTHINLT VX T=A N THHZ
LWDERLTHWDD0b LR, A N T4 T vk L VIR—2 =T v
TADOWHITBNT, A/ 77 ho KR T L RN MRUSNDOAT B A RV
EUZAEMAR (GR, AR, PR) ~DBFWER T A=A MNT o Z T=ZX MEHZRLTZD
(ZxF L, CS-3150 1L B AR & il L C 1000 524 | & 5 Fisd Ty MR SR %
AL, BRIRIZBWTAE R, Z7 b, KEITOFEBRTHiER S/ AR KT PR
SO WBFIPEICER Uz, AR5 B EORIER (KMALILES A BRAIE, #iA

R E) BHIERITIENMLNTND [40, 41, —FH., AR/ T7 FAZlERT

32



MR ERMEDPSFE SN2 T VL A%, RVECBEEORIEMZIZ L A L5k
SRV ERHESNTND [42], ZNHDZEhb, =L L R H S HITEND
MR BHRMEZF T 5 CS-3150 (X, FRRICIW TR VE CBEORIEM 25 i Z 47
REMEITHB D TIRW Z & ifr S D, £z, REMEKEOBLN G, CS-3150 (% 68 fEEH
DD ZFRERLT ¥ v, BT AR—H— FERIZEE (10 pmol/L [MR (2% % ICs
EDH) 1000 5] T 50%LL EOFHEEM) 2 &IFS 202 L& LR S TEY (data not
shown), ZNHDOFERERAT D & CS-3150 (FIEFICHABEOEWEERKLIZZRY H 5
LEZIDBND,

2 fi TR, R Na /K LD ZEB) 2 FEHE & LT, CS-3150 @ in vivo (281} % MR #EPifE
M AFHE L7z, MEERL 7 v MZdBW T, CS-3150 [FHERAEEICE Y, T/ KA
T A KD RE Na /K HOR T E2ME L, Z2OERIZAEY R ) 727 P RO L L
J i bIEAEN RO B, HORRRER L T\, £/, 7> MIBIT S PK
Ta Ty AVORHIZE Y, CS3150 (ZFAE R/ T F R T L L/ b
HOER N EWZ EBRH LN E o7 [43, 44], TRHORERNS, Ty MIBITD
CS-3150 D@ ) R 72 MR #5HT/EMIE. in vitro TOIRJ) 78 MR #EHUEMEICNZ

B G DEE LT HIRERICER T 5 b 0 L HER I,

Pk, RETOBRFHZ LY, CS-3150 1FBEF MR #Hidio A n /) 7 v RO 7 L

Lo LT R HORED & D MR FEHUEME & RO TiEvy MR BRI 2 KF
ET D, BB MREFETHL Z ERHLMNE T,

33



Dahl ¥R ZMEIMNET v b OJREERIZXT 5
CS-3150 OEM

Rt

[ H ]

F1EIZBWT, CS31501EAE R T2 b R=T UL ol LT, O/
MR FEHUEM: & IEFITEm WD MR BIRMEZ A L, Q@HEIRE A &5 T ) B OFHRY 72 in
vivo MR #iFUER 2R3 2 LS B & e o7z, £ 2 CTRICVRBE T LVEIW 2 VT

CS-3150 % JKAERE G- LIZBRIC, 2 OBV FARYRHEN £ D X 5 223Ehz 2723 D D)
ERGET 22 & & Lic, Fam CIR_72 L 912, . MR OIEMETTHEDN GRS Hiv, MR
DO G L > TH L RBEELZRD 25 L LT MR BE S I ERED R S 41T
BY [27]. ZOREFE L CRERSZ R MIENZT DD [45,46], RS M L
JE &, A& IEOT THEEEIIC L > TEDS EF LT WaEED Z & 4R
T, ZOFEET VL LT, @EREDOARMCE > TRMELTL - BEESEE S
% Dahl BHEZERIME T » M S TE Y | MR B3R % & T RO SR
NWHENTWD [47,48], AFETIE, Z O Dahl BHESZMEEIME T » M2 CS-3150 2 &
HWHEE U C, REtERE (Bl E L OV - BREE) ([T AEREFMEL, A e F7

A0 = AR A By

34



[715]
LAY
{LEVDOANTFIX, F1E - F1HICREHO FIECHETT-, 7 v b~iE, 05% A F &0

27— (MC, FUGHESE TEEMRASH) (IZRE LT, 2 mLkg DR TRAKL LT,

5 O IEME Dahl B Z ~ & (DIS/Eis [Dahl-Iwai S]) 2. HAT 2T/ —kk
S VA LT Lz, 8, s EIRE 22°C (RFEHPH 1 19~25°C), 1) 50% (FF
FHEAF  30~70%), 12 REEIBIE A4 7 v () . 7~19 k) DEREE T C, =%/ (FR-2,
MRSt T7 F N0 7 7 —2) KUUKIEKREZ A HICERSE7-, 2 TOERRBRELX ~ 3
v 7 RAESHIC T, vy IMRASHBMFEREZE S DA R T A > TS
fiti L 7=,

EBr~7'a ha—)L

7' b a— LV OBER Z LT ISR,

7 9 13 -
L | 1 | I | | I | CA)
| | | | | | | | |
A A A A A A
8% NaCl &

b5 (1H 18 - #EH)

A fJERE A 24REIFR, IR A BRI

KM Dahl SRS T » M, 7 8B L Y B (8%NaCl &1 FR-2, HRA&th 7 )
N 77— ATl AR E w7, AR & RIREC, I (0.5%MC), CS-3150 (0.25,
0.5, 1, 2 mgkg), Atm/Z 7~ (10, 30, 100 mgkg) HDHWI=TL L/ (10,

30, 100 mg/kg) %, 1 H 1[a] 7 @R A#E L7z, Control #fl%, fEUER (FR-2) A 1EHL

35



S, B (0.5%MC) AR A#EE Lz,

IS 9 1. = 0D R E

7 (F&HAED. 9. 11 KOV 13 WimiEc, FEBUM A B £ E (BP-9SA, #A&tty 7 b
) AZRWT, tail cuff JEIC TUGERINE 2 JE Lz, BRI E 5 EIOREMD 5 b,

B KRB K O/ IME & B <3 R TE O SFE il 2 B L7z,

BRM ORI 8T A —Z OPFE

14 IR, T R AZRY v 27— DI L, 24 WSR2 92kt L 7=, JR %
E L, 0% (1820xg, 154)) RIEZEIN L7z, BENVHTEE (BioMajesty, H AT FHK
KA ZHWTRA S VA7 RERZREL, 1 HIRY V57 PRl RZ 5 L7z,

CS-3150 O fi i 5 o I &

12 BB IZ . CS-3150 B HFED T~ MIOWT, HERTR OS2, 4, 8, 24 B
SHERIRER M 21TV, 180 (1800xg, 15 43) A [AIX L 7=, LC/MS/MS (Shimazu 10A.
RS B ERT) 2 VT, CS-3150 DIMAEFHEZHIE L, PK /NT A —& ZHH

L7,

i1 /37 A — 2 ORIE K OHI

IR SEERAREE ML 21TV 0% (1800xg, 15 47) MiF A BN Uiz, BB HrkE
(BioMajesty) % FHVC, I+ D Na KOV K 2 & L7z,

TRk (14 EERE), A Y 707 VIRAFREE T IS CTREREINRD & OB IM 2170, 30H%
(1800xg, 15 77) MAEZ[EIUL L 7=, ELISA ¥ > K (AssayPro llc.) ZHW\T, MAEH oK
PEF R U O AFRA~NTF R (BNP) IREZHIE Lic, Eo, AEBEA EBRAEAK TR
BicHi U, %4 20 BT I O o, AR VO (7E0%) b L, 18
EEAZAEL T, KEY7ZYoEELZRETE L,

36



P ik oD Ty BEAA i A

i L2 EB g —E % 10% P MHEEE AL~ Y U CHEE L, N7 7 4 EF LT, #Y)
PEARAT A REER LT, ERL 727 AR, I vEEEY ~ 7 (PAS) Yefa, ~~ b
Uy AV HE) oK~ Vv b 7 a—25 (MT) R r2 TN 70,

LT O B 2 V2,

<R ERIRTE L DO FFA>
PAS Yot A Z A K& T, BEIR 50 fHORERIKZBIZE L, & % ORERIRE(L OFRJE %
Uehara & Q¥ EEHEIZES> TR a7 b LTz [49], &EIRORERIAmLIE ST, TRcD s

BEIE> TR LT,

SRERIRTE(L 2 = 7 L T S0

a7 | AR UE

0 EH

1 AL AEIDS SR ERIR AR D 25 % ATl
2 TEALSEI S R ERIAR AR D 25-50%
3 WAL SEIR S R ERIAR AR D 50-75%
4 WAL R D R ERIA 2R D 75%LL 1

=14

=

SRERIRREAL RS DT 51k

i =is SRERIR O£
0 a
1 b
2 c
3 d
4 e
Gl atbtctd+e=50

SRERAIE LG 2= ([0xa] + [1xb] + [2xc] + [3xd] + [4xe]),/ 50
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<PRAHNE T D FHAL>
E Rfa 27 A4 FEFWT, BEEROBE SN ONE R OBBERETIC OV T, RME
FOREFEA Uehara b OHIWTEHEICHE> TR a7k L7z [49]. #FAMIZ 200 5 DfF3T

2 10 HEFHICOWTEMR L, Z O E 2 FH LT SEEORMERE 2 27 & L,

PRAGE PR 2 =27 & AL v

A a7y | v
0 EH
1 PRANGE DYLHR DN BERL CRR R Y
2 IO IRAE OISR (FEIERZ1E D)
3 JRFU D72 2 JRABE OHRIR (FERERL, FVEILRZ 1 9)
4 ERICEME LT RAME CTHD b D

<PRAME R A b 0D R AT

MT B2 7 A R VT, JREHRE OB ORE (FRICESNT-#EK) 2. |
AT (BHEfRNT - HH1Y 7 b 7 =7 WinROOF, = ARGkttt 1C kv HAZ Y
720 OFVEMHMELER (%) & L TRDZ, FHliIE 200 5053 T, 20 HEFHIZOUV T HE i

L., ZOVHMEZHEE LT, FEEOMERMELE (%) & LT,

e AT
AT IZ, 55 1 B - 55 2 EilCRCHEO HIEICHE L COEE L 72,
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[ R
e 4 o
Vehicle # Tl control #EIZ L, REAN 2 HE (9 Bk 226 A B2 ME EA2350
B, Z DOk LRI EN B L7 (Figure 11), CS-3150 (A &KFROICZ O ME
ERAEMHIL, 13 BERIZEBOT, 0.5, 1 &2 mg/kg R THERDIENRD BN
7= (Figure 11A), Atn /727 b RO T L L/ b RBRICHEIMHIER 2R L, 13
HEERHIZIB DT TS 100 mg/kg 5 THERDENFE O L7 (Figure 11B, 11C),
CS-3150 0.5 mgkg, A1/ Z 7 k> 100 mgkg KN L L/ > 100 mg/kg & 5EED
TEIFIZ BT A IHESI M E 1 X2 E4 191 + 8 mmHg, 195 + 4 mmHg %8197 + 3
mmHg Td -7z (Figure 11D) Z &5, CS-3150 1% 0.5 mgkg DH&ET, Atr /57
RO L L o dD 100 mgkg & RFREDOAEMEWER Z "3 Z LR LN E RS

776

RE 237 PEi i

JRZ X7 PRI, BEEOREIE L LTSN A A~ — I —Th D [50], 71H
O BIEARTIZ LV | vehicle B TiX control HEIZ A, JR&Z /37 YRk B0 B 22N
D BT (Figure 12), CS-3150 [T HEARAFHINCZ DR Z 737 Pt B O HIN0 2 3 L
0.5, 1 %2 mgkg HGHECHEBERDEDRD Hivlz (Figure 12A), — 5, Ava /7
7 R ATOTROFEERE (10,30 & 100 mg/kg) (ICBWTHEERNRE RS ehotz
(Figure 12B), F7=, =7 L L/ L% 10 2 OY 100 mg/kg # 5HECIBWT, JRZ > 737 Pl
BOHEMZAREIZIE L2y, 30 mgkg #5HECIIARERDRITRD bhkr ol

(Figure 12C),

HH‘ [ere) E =
Vehicle #f Tl control BEIZ Hb~, Bl EE B/ E e M OV EE E/R B L OF BRI

DO, BAEKE VLR KRR T 72 (Table 4), CS-3150 1, W9 N D fifkes & /A EH
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e BN & A EARAFRCHHI L, 0.5, 1 KON 2 mg/kg X G-RETHEZRDENRD HiT-,
2w /T 7 Nk, BlEE&/ARELOBEICR L TiX, WO (10, 30 X
100 mg/kg) BV T HAERMERZ RS 720 o 7208 D B/ R O I % LT

30 L TN 100 mg/kg G- HECTHERMBINRENRBO b, —F=7 L L/ ik, BiEE
B/REE L VR EBRE OIS LT, W o 58 (10, 30 %O 100 mg/kg)
THHERMENWEN 2R Ly, B2 B REEITRD bhieho Tz,

X Mgt LA

<RERIEREAL>

Vehicle #£TlE control #EIZHLA, SRERMIABI LG O A B MNAFRO H A7 (Table 5.
Figure 13), CS-3150 (HEIKIFHNTZ ORERIAIL Z3HI L. 0.5, 1 &2 mgkg #&5-
HTHERDIENREO DN, Atn /T 7 Fo RO T UL/ UhRKIC, AEKT
AT SRERARTE L 2 #0] L. W34 d 100 mg/kg 5 58 TH ERIR RO b,

<R P E

Vehicle #fCld control #EIZ L, BEE M OWNE K OB O W HicBWTH, R
M REE A o7 O F BN 7= (Table 5. Figure 13), CS-3150 (3 &AL AFH)
2 DRAE RS ZH L, fEIMTONBICB N TIE 1 LD 2 mgkg, BT

WTIE 05, 1 KO 2 mghkg BGHET, ENENAERIEPBO N, —HFAE R )/

il

Z 7 A, WTEROEERE (10, 30 LT 100 mg/kg) ([ W T, SEMTONE KL
B O IR R 26 L CH BRI A RS oo tz, T L L L, BEESME
DONIZEO T 10 mgkg, BEBARBIZEHBVTIE 10, 30 LY 100 mgkg # 58T, i
ZHVRME TR E 2 A Bl U722y, BIfE e IR0 bhino T,
<PRAME [ B R >

Vehicle £ Tl control BEIZ L~ JRANE BV DR LR O A B /BN 23388 S 7= (Table
5. Figure 13), CS-3150 IZHEARTFHINCE OBHEALZIHI L, 1 ROV 2 mg/kg BHRECTH
BRIENPRO OGN, —HFAER /77 gk, WTEno&E5E (10, 30 & 100
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mg/kg) IZBWTH, JRAEREOBMELIZR L THEERIRE RIS R oTe, =7 L L
J U, CS-3150 & [AIRRIC H B A7 AL PRAME FH B O AL 2 B L, 30 22 OF 100 mg/kg
BB THERDRENRED b,

MmHP/NT7 A =X

< B E>

Vehicle £ Tl control BEIZLE~, IfL7E Na VR OF BN & O iE KBEOR B RK
TR HALTZ (Table 6), L7 Na'JFEIZOW Tk, CS-3150, AR/ 57 hr K=
Tl D TROEERHZE VT, vehicle B & LR THEREZEBIIR D IR0 -
7= (Table 6), IfiE K'#EEICOWTIE, CS-3150 13 0.5, 1 K2 mgkg ¥ HREHZBNT,
vehicle BEDIK FIZxT 2B ERMEERANBO b, Avr /) Z77 h RO 1L
J B RBEOIMEER Z R L, =7 L L D 100 mgkg 5 HETHERDENRD S
e,

<[f.* BNP>

i BNP 2 1L, DAREDONAAS F~v—H—& LTRSS HAHENTWD [51], Vehicle &
Tl control FEIZ L, ILH BNP O B/ NGRS 417z (Table 6), CS-3150 (3%
IRIFHNCZ DI Z4mH L, 1 O 2 mgkg HRGRECHEBERDNRNRDO bRz, —A
vr /77 bR LU 0%, WTOEERE (10, 30 X100 mg/kg) (23T

t . I BNP H3A0Z % L CH BRI RIIERD S o 72,

CS-3150 D PK /NT A —X

BESHEB (12 EEF) 12500 T, CS-3150 @ty IE 3.6-4.8h T\ Crax LV AUC 041, D

KA 72 B8N 25388 A7z (Figure 14, Table 7).
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Figure 11. Effects of CS-3150, spironolactone and eplerenone on systolic blood pressure in Dahl
salt-sensitive (DS) hypertensive rats (time course [A, B, C] and at 13 weeks of age [D]). DS rats
were fed a high salt (8% NaCl) diet from 7 weeks of age. CS-3150 (0.25 to 2 mg/kg),
spironolactone (10 to 100 mg/kg), eplerenone (10 to 100 mg/kg) or 0.5% MC (vehicle) was
orally administered to DS rats once a day for 7 weeks in parallel with salt-loading. Systolic blood
pressure was measured at 7 (before dosing), 9, 11 and 13 weeks of age. CS: CS-3150. SPL:
spironolactone. EPL: eplerenone. Data are expressed as mean £ S.EIM (N = 10 in each group,

except for the vehicle group [N = 15]). * P < 0.01 vs. control, "P<0.05," P<0.01 vs. vehicle.
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Figure 12. Effects of CS-3150 (A), spironolactone (B) and eplerenone (C) on urinary protein
excretion in Dahl salt-sensitive (DS) hypertensive rats. Urine was collected for 24 h at 14 weeks
of age and urinary volume and protein concentration were measured. Urinary protein excretion
for 24 h was calculated. Con: control group. Veh: vehicle group. Data are expressed as mean +
S.E.M (N = 10 in each group, except for the vehicle group [N = 15]). * P < 0.01 vs. control,
"P<0.05,"" P<0.01 vs. vehicle.
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Group
Control Vehicle CS-3150 2 mg/kg

Figure 13. Representative photomicrographs showing glomerulosclerosis (A-C, PAS-staining),
tubular injury (D-F, HE-staining) and tubulointerstitial fibrosis (G-I, MT-staining) in Dahl
salt-sensitive (DS) hypertensive rats. Photos are from the control (A, D, G), vehicle (B, E, H) and
CS-3150 (2 mg/kg)-treated groups (C, F, I) at 14 weeks of age.
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Figure 14. Plasma concentration-time curve of orally administered CS-3150 to Dahl
salt-sensitive (DS) hypertensive rats. At 12 weeks of age, the plasma concentrations of CS-3150
were measured at 0, 2, 4, 8 and 24 h after compound administration by liquid

chromatography-tandem mass spectrometry (LC/MS/MS). Data are expressed as mean + S.D. (N
=10 in each group).
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Table 4. Effects of CS-3150, spironolactone and eplerenone on organ weights in Dahl

salt-sensitive hypertensive rats.

Organ weights (body weight ratio)

Group N
Right kidney (mg/g) LV (mg/g)
Control 10 3.48 = 0.03 2.11 = 0.02
Vehicle 15 5.03 £0.10# 3.28 +0.05 %
CS8-3150

0.25 mg/kg 10

0.5 mg/kg 10

1 mg/kg 10

2 mg/kg 10
Spironolactone

10 mg/kg 10

30 mg/kg 10

100 mg/kg 10

Eplerenone
10 mg/kg 10
30 mg/kg 10

100 mg/kg 10

476 = 0.17
465 £0.13"
421 + 006 ™
408 004"

489 + 0.16
485 +0.14
482 = 0.17

463 +£0.14"
460 + 005
465 £ 005"

3.08 =0.12
285 011"
265+ 004"
240 004 ™

3.19 = 0.08
304 007"
2.89 = 0.08 *

294 £ 0.09 "
294 + 006"
2.86 = 0.07 ™

Data are expressed as mean = S EM.

# P <0.01 vs. Control, * P < 0.05, ™ P < 0.01 vs. Vehicle. LV: left ventricular.
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Table 5. Histopathological scoring of renal injuries in Dahl salt-sensitive hypertensive rats.

Tubular injury

Tubulointerstitial
Group N  Glomerulosclerosis inner stripe of )
suter medulla medullar ray fibrosis (%)
Control 10 0.01 = 0.00 0.08 = 0.03 0.05 = 0.02 0.38 = 0.07
Vehicle 15 0.58 = 0.05# 0.71 = 0.09 # 1.56 = 0.18 # 152 =022 %
CS8-3150
0.25 mg/kg 10 045 = 0.13 047 £ 0.10 1.05 = 025 1.08 = 034
0.5 mg/kg 10 023 £0.06™ 0.39 = 0.06 069 022" 0.86 = 0.44
1 mg/kg 10 014 +002™ 026 +005™ 042 =009 041 + 005"
2 mg/kg 10 0.11 =003 ™ 0.20 = 0.07 ™ 0.29 = 0.07 " 035 =004 ™
Spironolactone
10 mg/kg 10 0.54 = 0.14 0.62 = 0.11 1.45 = 0.29 1.43 = 0.28
30 mg/kg 10 0.36 = 0.06 0.62 = 0.12 1.15 = 0.26 1.01 = 0.21
100 mg/kg 10 027 £ 0.06 " 0.61 = 0.17 091 = 0.26 0.82 = 0.27
Eplerenone
10 mg/kg 10 0.47 £ 0.18 042 =0.10" 0.62 =0.18 ™ 0.92 = 0.40
30 mg/kg 9 0.34 = 0.07 0.49 = 0.10 0.66 = 0.16 0.60 = 013"
100 mg/kg 10 026 + 006" 051 = 0.11 067 =013 " 041 +004™

Data are expressed as mean + SEM. P < 0.01 vs. Control, * P < 0.05, ™ P < 0.01 vs. Vehicle.
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Table 6. Effects of CS-3150, spironolactone and eplerenone on blood parameters in Dahl

salt-sensitive hypertensive rats.

Blood parameters

Group N
Na' (mEq/L) K" (mEg/L) BNP (ng/mL)
Control 10 144 =0 51 x£0.1 139.1 = 6.1
Vehicle 15 146 = 0 # 47 £0.1% 2465 = 185 #
CS-3150
0.25 mg/kg 10 145 =0 49 +0.1 2362 =457
0.5 mg/kg 10 145 =1 52+01° 163.6 =239
1 mg/kg 10 145 £ 1 54017 1539 =79°
2 mg'kg 10 145 =0 54+017 1409 =100 ™
Spironolactone
10 mg/kg 10 145 =0 48 £0.2 2423 = 31.1
30 mg/kg 10 145 =0 47 +0.1 2333 =143
100 mg/kg 10 146 =0 50=x0.1 200.2 = 17.8
Eplerenone
10 mg/kg 10 146 =0 47 0.1 304.6 = 284
30 mg/kg 10 145 0 49 £0.1 2145 = 19.0
100 mg/kg 10 145 =0 52+017 227.8 =123

Data are expressed as mean = S.E.M.

# P < (.01 vs. Control, * P <0.05, ™ P < 0.01 vs. Vehicle. BNP: brain natriuretic peptide
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Table 7. Pharmacokinetic parameters after repeated oral administration of CS-3150 to Dahl

salt-sensitive hypertensive rats.

Dose (mg/kg)

Parameter
0.25 0.5 1 2
663 1750 4240 9530

AUC,,, (ng-h/mL)
806

C,a (ng/mL) 522 145 353

t... (h) 48 3.6 3.
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AREF T, Dahl B EEIMET »~ b (LT Dahl 7 > B) (2 CS-3150 Z E#hE#EE LT,
JReHERE (SILEL VD - BIEE) (ST 5FERAZMEL, Atr /77 RO
LU/ v LT, CS-3150 (0.25~2 mg/kg) 13, mEMEAMICE 2 T EF K OYR ¥
VS PEM R ORI & BARAFANCHNG] Lo, Ro, BAEKRZ 6 L, R 03T
fifiZos & RERIARREAL, - JRANE RS - IRAIE FVESHE L OMBIERN RO bz, 51

OER K O BNP B2 40 U, OPRERIR bR T & 72, TN OBHERITS 2
CS-3150 M RIL, Ar /) F7 b RRT L L)) R T|B)Tho7o 2 &
6. CS-3150 VFARHUESZ M ME & ZAUTfE D D - BREEOERZMZ 58 LRI6H
L oD LEZ NI,

ARFHT I T, CS-3150 (X 0.5 mgkg PHET, A¥w /727 h® 100 mgkg S =
L/ r® 100 mgkg & RBEOFHEMHEEHZ R L2 &b, REEERICLD
CS-3150 OHEIT, Atn /T2 b RO T L L/ ACHATHEN—ZTH 200 %
ATHD I ENHALNE o7, 1 EICBW T, CS-3150 O HEF 5T in vivo MR
HEHERIZ AR 257 o RO T L L ) AR THER— 2 TR 10 538 1 Th
Sz, ZOH[AEE L R TOIR L OENE T 5 MBI R, 1
DOFREMEE LT PK 707 7 A VOEWREZ HIVDH, # 1 HEIZT, CS-3150 O HFH
FeHTD in vivo MR #5HUEA TG4 20 B £ TR L. ThidAEYr 77 b Kk
V=7 L L AT L Pl o R SICRER$ 5 2 L3R Sz, 4, Dahl 7
v MZRIT D CS-3150 DRMERZ O PR EHER IS, B GE L IZERCTH
ole, —HxT VL L)/ 3 Ty FAOERAKRE (& 100 mgkg) FFZ, BHH O
BRI O TTHE DN — SRR & 72 V) | BRI G0 & T oM PRI, E L <IKT7
HZENHBLNERSTWD [44], F7-Karim HiX, A w7 b3 ROEE%E
RMMEBOEHAR#MIAH SN, Ty MBIT 22 R 77 FrOfkx IR 3EHE
AIZ 2N DIEEREIC L > TREI SN TV Z L2 WE LD [52], Avr )/ T

B 7 0 Y —AOYEIERZ NS E5 L o®RELHY [53], =S L L /v
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LREE, ARRHCBWT, A e/ 77 b OEMEEKIC X > TERSIHEAH O
HFIREDME T L72o2b Live, THU6OHREZ#RET 5L, CS3150 [TAER T
7 R RORET UL b 2E L i HRIREEE ICER LT MR 55U R R R
HZ T, WARATEMHERROREIC OB o b D RIS, FEEE Dahl 7 v
MZBWT, BEREZREERGICL TILPRES L VR SR T v L
VOGP ETMLIZE 25, BAOKESRHCH S TROFEMHIERRR O bhiz v )
TV Y RSV —ER A TS (datanot shown), ZDZ Enb . EHIICHE->TMR
FEOURRGET 2 2 &3, AEMHIRZ KRBT LOICEHETHD LERX DD,
CS-3150 |32 DM 72 FAFEMENEMRITINA, 2w/ Z77 hr RO T L/ &
. B IREE OBLE TV DR DR %A LTz, Dahl 7 v MIBWT,
CS-3150 (TR % /37 PRt B D BGAN, BAER S OVRp BRAG O 3 S A Il L, DR
REOULH BNP EFIZx L THOAERMGIZNIRZR Lz, —0, B L7z X 9 iIc A m
J 77 kX, 100 mgkg O FEIZIEUVT CS-3150 @ 0.5 mg/kg & FRIFRE O F-EIHIVE A
TR LTZMS, BERD /3T 2 —21Z%F LC CS-3150 DA L 0 IRV R#EDH R AR L T
o Elo, =7V L COBREERICEL T, CORBRISMERZ LS FHITRY
o7 HRi R BIER K OURME EEF G 21/EM). HEOGHE L v 9 BLRIZEB N T
CS-3150 D PENT= T T 7 ANERLTWORBHLNE RS, SHIT, AR
)T 7 PR T UL ATLIEREAEICHH L2 b oo, Wb ifid BNP L5
WX T 5 B ERIMEIIRDRBD e hroTc, THE TITEEOIERIRIIZED & O
PR (2R D MR FEHER O IHIZ R T FEMHIEIC L MR b 07219 TR <,
Dk - BgIC BT DRIE - B - BR(EX b U AOHZ I L7c BN REER I X
HZHDTHDZENDN->TETWD [54,55,56], 7o T, TNHDFEEND, CS-3150
IAvr /77 RO T UL 10 bERTE, FEMSIERNIKE L2V EHER
gt EM A2 AT 5 2 LRI STz, ZOWEDEWEZGHHAT S LT, Won
ATREMENE 2 HiD, O - BEEOERITIT O (D) O (R FY14 e

AY XY LML) RATTO MR IEMEAEABEEG L TWD ZERMH LML R->TWD [57,
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58, 59], ITHE Kolkhof H1%, M HMRREA LTI AT v A REKEZAT 5 HH MR #5HT3
finerenone 7%, 7 v b5 LIZERIS DM OB IEA~EFIZ0AM L, £ DA~ Z—
MAER ) Z77 RO T VL) LR D T ERE L TWD [60], ZOHEDH
TH O, Z DM OEWA, EIMEET /VEYIZIIT S finerenone DFRS 720 -
EIRENIRIZHTF S LT D AREMEIZ DWW TiliiL TNz, CS-3150 & 7 v b~ b L7ZBR,
Ol O N Z 52 0T 2 2 L MRS ST Y (data not shown), finerenone & [F]
ROFBEMENRZ Z DINLD DG Ly, £, BIROME %~ ORUNERE (R R¥A R
AY o F T LM (2B DILEM DA & IEMEZ IR 5 2 L ITINEE L o D A3,
BN D CS-3150 DN AR ) T 7 U RO T L L) e RS TWT, EER
K2R 5B fmTD MR IEMALE CS-3150 28 L 0 FRIJICHIHI L T D000 Lz,
F1ETHLE o7z, CS-3150 DFFETH D\ MR BRIES | BEFE MR #5H13E K
O HENTIBSRRGEERZHNT 2 1 DOEREEX BND, AR/ T 7 i AR
2k L CHERBE WBFEEZ AT 5 Z LR HN TV D [61], AR (XE AR EALRAN
BRI L TEBY [62,63]. MMLEET LVEMIZIBNTT A RATEY (ARDY 2 R)
NBEEZESED Z ERFEINTND [64], 7> T Dahl 7 v MIBWT, AL
0/ 77 b AR ~OEMRICE Y, ZD MR 55T Z N U 7= BHEER R 25855 L7z & 0
IHREMELEAOND, £, FB1EIIT, Atn/I77 b RO=T L L) U500
RINBH MRICK T L7 =X MEWEZA L THWZDIZK L, CS-3150 (T T I=2X
MEMZ R S 7272 > 7, Nariai H1%, in vivo I[ZBW T, MR IZXT D58V S—2 ¥ /LT
A=A MEES MR FEHUEM 2599905 Z L 2 @®ELTWD [39], Atr /T2 Fr kD
T/ UOMR T A=A MERIZDT N TIEH D HDOD, ZHUT XV HiHD MR
PUERZRE L AR L UL BIRERNIR N H ISR SR o T D d LRy,
T2 72 > T, Aild L7z finerenone IZR L., (LARE T VEMIC T 5.0 B KBIEE S
FOFRBUENNZ KT 2| 7 —o BT L ) BB Z L [65] °.MR DN
T EIEMEICE DL 27 7 7 4 —OFBEICEA LT L L ) L DT L)L TD

ZFAbRZ AT O & LIZHIERCR [66] 3 HE SN TE T 5, ledstrifEH OBLR
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TOD, CS-3150 &BEfF MR 53D 7225 2 B9 2 56l e T 2 B 52§ 2121
BZDXIRGF LIV TORFBBLETHLEELZTND
@AY U AMAEX, MR fEHEEIC X DEREICRO 60D, RP~OH Y 7 Lo
FHNCHEK LT A = R AR_R—2DFWER E L THHR TS [34], EE. BHEENET
L7 T, K72 ACE FREFER ARB 20 SN TWHBHICH LT, mB U v Al
JED Y X7 2% fE LT MR #HEEOLG AHIR S TWD [67], BRICBWTES Y U
AIMSEIE, THER Y 7 MED 5.5 mEq/L LA E] EERINTND, BFERIZBNT
ZDV AT Zd i+ 5 2 LIFES TR, FlE, EEARBEEDOET VL LTAM
SNTWD 5/6 BT v MM, @A ) vV LABZRAM LKA T TAY R ) T2 i
HELTYH, @H Y 7 LAMIENRD LN ERRE SN TWD [68], 4Rl Dahl 7
v & T2 EET T, vehicle # Tl control #EIZEL L CTIIIED U 7 MES A EIZIKE T L,
EEVGIZLD ZDERTAMAONLERPGELNT, L L, ETORIZRWTL
EH Y 7 AMEN 5.5 mEqQ/L Rii Ch o722 Eovh, ARtk %2 i, CS-3150 N A
0/ 77 R RO T VL)) ATHARTER Y UAMEZ S EEZ T U 27 MR E
IMERMD D Z LIFEE LW E b, — TR EL, SRR b, &K
JEPEICHEIN D & D CS-3150 OFFMIT, BRRICB W TEA U w7 A MAE 2 S5% S H 7200
OB HERELFRRLET DL THAIAMBR T 7y AV EZEZ BT, TF, BEFE MR
FEPRIZEEA~TE B Y U AMFED U 2 7 PMEWAREMEZ FR LIZIER T v A REH O
MR FEHEICBET 253008, W< o0l ShTnd [69, 70, 71], CS-3150 23, @AV
U AMIED Y AT OB CEEFEMRIETIE L B2 D707 7 A VEFLTWDNE I
2 XVFEMICHAL NI T DI2E, ZH6DmETRINTND LD, miEH Y v LE

(T DB R 2 Y T EREFE T DBENDHDTES ),

PLE, AFETOBRFHZ LY. Dahl RS ST T » M2V T, CS-3150 135172
HIEMHEER ROV - BR#EER 2R L, TORIIAER ) 77 Fo kO L L)

CHARTEATWDZENRHLNE R oT-, £7-. CS-3150 O&hFIT. EHEREIC X
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BHEE LTI P ERERIZEK LT MR IR R T 5 2 & TREI N O & H#E5
SNz, 5, FRREOHIEMHEWER 2~ H®IZBW T, CS-3150 [ZAE R 57
Mo RO LU L0 b et ER 2R L, FEMGIERICERIT L7 WE

A 22 ORRE A OBLA TREF MR 55T K 0 b BN TV D FTREMEAVRIR STz,
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3 DOCA/&IEAf EIE T » MIXd 5 CS-3150 DI

FEH
%1 & DOCA/ & Il T v b OJREE R I3 2 Ml ER

F2EIZBWT, CS31501FA R T 7 U RO L L/ L g L C, Dahl &
BEEEIEZ > MCBT 2 ME ES RO - BEEOERZ B )ICIHd 5 2 & 238
Lol odlz, Fram Cik~7c MR B & MEAEICIX, fH 70 K27 m ARENREE
R AT L EEHLIWIRELZRTZA 70 2 FHEHHDLZ LR broTEY [27].
52 ECHW = Dahl 7 v MI%HEZ KM LIZREET MY T 5, —J7. MROU Y
> RELTHSHN TS deoxycorticosterone acetate (DOCA) D% 5} OV B £ DA
WXL o TRMEZERE ST v N (DOCA/BHEARTEIMTEZ » M) 1, AiE &2 Kk L
IJRREE T /L & SHL, Dahl 7 v b & [FRRICFEREEROF R IA < NS Tn 5 [72,
73], & Z CTAETIZE T, DOCA/EHE AR mIE T v b OJFREtERIZR LT, CS-3150
DPHIER 2R & 9 A et L, £7-. [FERIC DOCA/BIE AR EIIET v k% A
W, JRREDERINGIZZT Tl <. —BERAE L72/RRBIT LT CS-3150 23RN R 2 %8
BTN EIDIZOVTHRFTHZ & & Lo, ZBARETIL, CS-3150 DERENRIC
BRES T, BliEck T 28 B FREL 2T 5 2 LT, ZOWFMHI bR,

%5 1 HiTlL. DOCA/EHE AN DOFfAA & [RIFFIZ CS-3150 A #ifk LC, & i E K OV FEE O

RIS PR 2Rl L7z,
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[715]
LAY
IEEWDOANFIX, F1E B 1 HICEKHEOTIECHETT-, T v b~lE, 05% A F kL

27— (MC, FUOGHESE TEEMRASH) IZRE L T, 2 mLkg DR TRAKL LT,

HLEEY

6 JHiis D HENE Wistar Kyoto (WKY/lzm) 7 v b, Bkt 7 07 7 — A K DEEAL

THEM L7z, BWoFEHFERMT, 515 - 58 2 @Bl TR LT,

EEr~7'a ha—)L

7' b a— LV OBER Z LT ISR,

A S S S
I 1 ] ] ] 1
R A A A A A
T A A A
A
4% NaCl £

CS-3150%¢5- (1 H 1[=] - #&10)

A DOCA¥H A MEHE A 24REER, SR

6 IR O HENE WKY/Izm 7 b OB g2 M U7 8 & SR (4%NaCl 2 &1 FR-2,
HREH T N7 7 — A THR) AERESE, BEAN & FRFIC, 0.5% LR ¥
AFtEr—2A (CMC, FOEHISE TR S) (28 L 72 DOCA (20 mg/kg) %, 1
1 [8] 4 B F2 T 5 L7z, control F£IZ (X DOCA DX ¥ 12 0.5%CMC % #% 5- L 7=, DOCA/
RIEAN &[RRI, B (0.5%MC) & 5V T CS-3150 (0.3, 1. 3mgkg) . 1 H 1[a]4

R ARG Lz,
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ISAfE 4 = 0 R E

7 (G0, 9 KO 11 BRI, 55 2 BEICFLEO A HE U CUGHE I i+ 2 & L7z,

R MO 78T A—Z ORPE

11 EEREIC, 5 2 BICFHHMOFECE L TR TV EEIR LT, BB HrEERE
(BiOLis24i premium, B E 5 A 7 1 ¥ AR Eth) 2 AWTIRFZ X7 REZHE L.,
1 BIRZ V37 PeieR AR U, F7-, EREOHERE (STAX-2) ZHWVTRF Na’
BOKREZREL, JRHP Na RO K O 1 BEEitREZEH L, S5, 11 B
PRV T MZHE W TIE, ELISA % v b (R&D Systems) % VTR MCP-1 #2% % JI &

L. JRF MCP-1 ® 1 BttEA2BEH L,

e

kR (11 W), A Y 7V 7 R AFRRE TS CTHERENIRD b OeERI 21T > 728, A
e L CREREAHE L, REY-Y oEEFRM Lz, BEENEZOLEED
—EIE. 10% P HEREE AL~ ) CEZE L, %IRRT DM I Ve, 5B O
ik, H%abd 5@ s I HMHTAIC. RNAlater (Invitrogen) (2 AFUCHIE E T-80°CI2 T

RIFE LT,

P ik oD 3 BEAA i i

10% P HERREE R L~ ) o CEE LT BgE2 3T 7 4 VA LT, MUEARZ T A4 RafE
U2, ERLLU7ZZ#0EARIC, @3 vERA T I U (PAM) B E21TV, LT O

b2ty i o ) N L

<SRERIRREA L D FEAm>
PAM 82 T A R AW T, &K 30 ORI ZBIZ L, &~ ORI OFLEE
% Uehara & OYIWTEEIEICHE-> TA a7l L7z [49], SEROSRERABLREEIX,. TR
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DIEHE > TR LT,

SRERIRREAL A =2 7 & f] i v

A7 | IR
0 EH
1 R AR Y R BRI AR 0D 25 % Al
2 AL A SR BRI AR D 25-50%
3 BRI D R ERIA R D 50-75%
4 AL BRI DS R ERIR AR D 75%L

SRERIRREAL R DT 51k

A7 SRERIR O£
0 a
1 b
2 c
3 d
4 e
it atb+ctd+e=30

SRERIREEALFE 5= ([0xa] + [1xb] + [2xc] + [3xd] + [4xe])/ 30

<PRAAE T O FEAT>

PAM %2 A R& HWT, FERO BE R R OBEE I W T, JRE

Uehara & OB EAEICE> TR a7 LTz [49

lo

A 200 fEOfER T,

PEEDOREE

£ 210 fHEF

IZOWTER L, ZOFHEZFEHNL T, SEERORMERER T & Lz,
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RAE RS 2 a7 & LY

Ay | CH L TE

=

1B

o

1 RS DYREE N TR R

2 LD IRANE OYEIR (RVEIERZ D)
3 JEHFI D122 JRANVE OYESR (FENPRR, REIERZ D)
4 SEARIZEAME LI RME T bivd

Bt gk D 3B s - FE HMET

TRIzol (Invitrogen) % FV > CE 7> total RNA Z il L. First-Strand cDNA Synthesis Kit
(GE Healthcare) % F\V\ Tz 5 24T\, ¢cDNA # Ak L7z, &k L7- cDNA &, TagMan
Gene Expression Assays (Applied Biosystems) & (8 TagMan universal PCR master mix
(Applied Biosystems) % FV T, E& PCR %% L7z, ] L7 TagMan Gene Expression

Assays D—E % LI N2, PCR X%, 7900 HT Fast Real Time PCR system (Applied

Biosystems) % FV T30 L7,

AP L7 7

Gene Expression Assays @ Assay ID

Peptidylprolyl isomerase B (Ppib)

Rn03302274 ml

TGF-B1

Rn00572010_m1

Collagen 1al (Collal)

Rn01463848 ml

IL-6 Rn01410330 ml
MCP-1 Rn00580555 ml
p47phox Rn00586945 ml
p67phox Rn01759079 ml
nephrin Rn00674268 ml
podocin Rn00709834 ml
Sgk-1 Rn01537468 gl

T — X OFFENTIZ 1L SDS 2.4 software (Applied Biosystems) Zffif L. Ppib & NHIE#E L L
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T, BBIEFITHOVTHITH) mRNA BB & 2R L7z,

AN IZ, 55 1 B - 55 2 EilCFECHEO HIEICHE U COEE L7z,
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[t 2]

I 44 1 P

Vehicle £ Cld control FEIZ L, DOCA/&IEAN 2 B (9 M#RRE) 7 6A B 72T L5
RO BIL, A 4B (11 BERE) £ CREFICIME EF Lz, CS-3150 13 &k

FHNCZ DI E B 26 U, 11 BEERFICB VT, 1 KO3 mgkg BEGRECHE R AT

PHIER 238 L7z (Figure 15A),

PRZ 237 Pt

4 B D DOCA/EHE Z X Y. vehicle £ Tl control BEIZLE~, R /X7 P ED
BEIREIMAFRD Tz, CS-3150 IZHEARIFRINTE DR Z 2737 Peiltk 5 DN % $0H]

L. 2COEERE (03, 1 L3 mgkg) THERIENED S 72 (Figure 15B),

ZOMDIRNST A—% (JRE, JRH Na', K O MCP-1 il &)

Vehicle £ Tl control HEIZ L, JREDHERMAFRD Hiv, CS-3150 &L 5I2 LV £D
BN B S Cue (Figure 16A), — 7T, R Na' & O K HEHE: & vehicle B
THBIZHML TV, CS-3150 #5REE OFEAITRD H/eny-> 72 (Figure 16 B,

16C),

F 72, Vehicle # Tl control #EIZIE~, JRH MCP-1 HRtEOAE R EMAFRD B,

CS-3150 % 5-12 £ 0 Z OB B AZHNH] STV /= (Table 8),

P Mk 2 R e OV Mol £ Al

Vehicle #£ T3 control FEIZ | BB E/RE L O A E RN FED Hiv, BAEK D e
2 CX 7= (Figure 17A), ¥ 7=, Vehicle # Tl control HEIZ L~ SRERIAEEALFEHOL OVRAM
FEEZ 2T (RE-$EVTb) OFRRENAFED bl (Figure 17B, 17C, 17D,

18), CS-3150 [ZH BIKFMIC, T OBIRE EAREIL ORI, SRERIAREL K ORI
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ERHIL, WTHRORT A= IZELTH, 2 TOHRGE (03, 1 X3 mgkg) THE

IRNRHFED HiTz,

1 s - SE B AT

Vehicle # Tl control BEIZ I~ #fE{b~— N —T&d % TGF-B1 - Collal, RIEMH A K
J1A T % IL-6 - MCP-1, TEMEFEHRPEAIZBI ST 2 NADPH A ¥4 —EDH 7 1=
v N Td D pdTphox * p67phox O, BEIZIS T 5 mRNA FBEEN TN ENAZITHEML
TV 7z (Table 9), CS-3150 [T EAKAFAIIZ Z 4L 5 D mRNA FEBLE O N Z #f] L, Collal
B LTI ToHERE (03, 1 XT3 mgkg) T, TN OEIEFICE L TE 1 LW
3mgkg B HRET, ENENAERIHIZNEDFRD H AL (Table 9),

N RV A MIRERIEIZBNTRAY » MEZER L, EEREZ M < fi&imiERE 2 - T
%39 . nephrin % 0" podocin 12 A U v ME& AT % key component & L CHIHIL TS
[74], AREBRIZFU T, vehicle £ TiX control FEIZ L~ B2 3517 5 nephrin 2 O podocin
@ mRNA FELEAME T L, nephrin (2B L CIIAE /R ENED L7z (Table 9), CS-3150
I%, MBSO mRNA FE8LE O T 2 8l L. nephrin (2B L CTld 1 KT 3 mg/kg % 5-8F
C. podocin (ZBI L TIE 1 mgkg #GHET, ZNENHERDENE O S/ (Table 9),
Sgk-11%, 7/V RATH /MR ¥ 7 F O FiisrF & LTHLIL, BRMEIZBVT MR

EMEAGICHENE ORBLED T 5 Z L BAWE S TWD [75], RFEBRITHBWT,

vehicle B & control # & U" vehicle B & CS-3150 £ 5-FER] T, B2 35 1) 5 Sgk-1 © mRNA

HBEBICHAERETRO NIRRT,
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Figure 15. Effects of CS-3150 on systolic blood pressure and urinary protein excretion in
DOCA/salt-induced hypertensive rats (preventive study). From 7 weeks of age, DOCA was
subcutaneously administered once a week for 4 weeks to uninephrectomized rats fed a high-salt
(4% NaCl) diet. CS-3150 (0.3 to 3 mg/kg) was orally administered once a day for 4 weeks from
the start date of DOCA administration. (A) Systolic blood pressure was measured at 7, 9 and 11
weeks of age. CS: CS-3150. (B) Urine was collected for 24 h at 11 weeks of age, and urinary
volume and protein concentration were measured. Urinary protein excretion for 24 h was
calculated. Con: control group (no DOCA administered). Veh: vehicle-treated group. CSO0.3:
CS-3150 (0.3 mg/kg)-treated group. CS1: CS-3150 (1 mg/kg)-treated group. CS3: CS-3150 (3
mg/kg)-treated group. Data are expressed as mean + S.E.M (N = 6 in each group). ™ P < 0.01 vs.

control, " P<0.01 vs. vehicle.

—#— Control H#
—e—Vehicle

—0—CS 0.3 mg/kg oy
——CS8 1 mg'kg
—+CS8 3mg/kg

* %

A

9 11

Weeks of age

—

&k
% ok
T 1 1
Con Veh CS0.3 CSs1 CS3
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Figure 16. Effects of CS-3150 on urinary volume, Na" and K" excretions in DOCA/salt-induced
hypertensive rats (preventive study). From 7 weeks of age, DOCA was subcutaneously
administered once a week for 4 weeks to uninephrectomized rats fed a high-salt (4% NacCl) diet.
CS-3150 (0.3 to 3 mg/kg) was orally administered once a day for 4 weeks from the start date of
DOCA administration. Urine was collected for 24 h at 11 weeks of age, and urinary volume (A)
and Na" and K* concentrations were measured. Urinary Na" (B) and K (C) excretions for 24 h
were calculated. Con: control group (no DOCA administered). Veh: vehicle-treated group.
CS0.3: CS-3150 (0.3 mg/kg)-treated group. CS1: CS-3150 (1 mg/kg)-treated group. CS3:
CS-3150 (3 mg/kg)-treated group. Data are expressed as mean = S.E.M (N = 6 in each group).
#P<0.05," P<0.01 vs. control, ~ P <0.01 vs. vehicle.
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Figure 17. Effects of CS-3150 on kidney weight and histopathological changes in kidney of
DOCA/salt-induced hypertensive rats (preventive study). From 7 weeks of age, DOCA was
subcutaneously administered once a week for 4 weeks to uninephrectomized rats fed a high-salt
(4% NaCl) diet. CS-3150 (0.3 to 3 mg/kg) was orally administered once a day for 4 weeks from
the start date of DOCA administration. (A) At 11 weeks of age, the right kidney was removed
under anesthesia and weighed. The kidney weight/body weight (BW) ratio was calculated. (B-D)
The sections of excised right kidney were stained with periodic acid methenamine silver (PAM),
and severity of glomerulosclerosis and tubular injury (cortex and medulla) was
semiquantitatively evaluated. Con: control group (no DOCA administered). Veh: vehicle-treated
group. CS0.3: CS-3150 (0.3 mg/kg)-treated group. CS1: CS-3150 (1 mg/kg)-treated group. CS3:
CS-3150 (3 mg/kg)-treated group. Data are expressed as mean = S.E.M (N = 6 in each group).

" P<0.01vs.Con, P <0.01 vs. Veh.

65



Group

Control Vehicle CS 3mg/kg

» ]

Figure 18. Representative photomicrographs showing glomerulosclerosis and tubular injury in

DOCA/salt-induced hypertensive rats (preventive study).
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Table 8. Effect of CS-3150 on urinary MCP-1 excretion in DOCA/salt-induced hypertensive rats

at 11 weeks of age (preventive study).

Group Urinary MCP-1 excretion (ng/day)
Control 1.7 =02

Vehicle 162 £19%#

CS 0.3 mg/kg 80 £04™

CS 1 mg/kg 19+ 02"

CS 3 mg/kg 15+01"

Data are expressed as mean = S.E.M.
# P <0.01 vs. Control, ** P < 0.01 vs. Vehicle. CS: CS-3150.
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Table 9. Effects of CS-3150 on mRNA expression levels in the kidney in DOCA/salt-induced

hypertensive rats (preventive study).

Group TGF-p1 Collal IL.-6 MCP-1

Control 0.52 = 0.03 0.42 = 0.02 0.22 = 0.02 0.53 = 0.02

Vehicle 1.40 = 0.13 # 2.39 = 0.48 # 2.54 + 039 # 1.69 = 0.13 #

CS 03 mgkg 131 = 0.10 144 016" 177 £0.17 143 = 0.11

CS 1 mg/kg 0.75= 0.06 ™ 0.58 £ 0.09 " 059 £0.12™ 0.74 = 0.09 ™

CS 3 mg/kg 054 =001 ™ 038 =0.02* 021 =004 0.55 =008~

Group p47phox p67phox nephrin podocin Sgk-1
Control 0.52 = 0.04 0.56 = 0.01 1.05 £ 0.09 1.00 = 0.08 0.93 = 0.11
Vehicle 146 = 0.18 # 1.55 £ 018 # 0.81 = 0.06 * 0.87 = 0.07 0.77 = 0.08
CS 03 mgkg 1.16 = 0.09 1.31 £0.13 0.92 = 0.10 1.02 = 0.09 0.90 = 0.08
CS 1 mg/kg 0.74 = 0.08 ™ 0.67 £ 0.05 " 124 =009 ™ 1.14 =006 " 1.06 = 0.12
CS 3 mg/kg 0.56 = 0.02 ™ 0.58 £ 0.03 " 121 £0.05* 0.98 = 0.08 1.17 £ 0.20

Data are expressed as mean £ SEM. # P <0.01 vs. Control, * P < 0.05, ** P < 0.01 vs. Vehicle. CS: CS-3150.
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o3 DOCA/ &AM EME T » MIx3 5 CS-3150 DI
BRVEF

5 2 Hi DOCA/BHTAR FMLIE T > kORISR T 5 1R R

[H&Y]

% 1 #il2 T, CS-3150 1L DOCA/BEHHAMEIMLE T » MIIW T, DOCA/EIEATR DB A
LEFICHRGT 2 28T milEROERES (JRZ 37 JRtEOEN, BER, Bl
MORZE DI DRERAEE( L, JRETRE]) OERZ HREANICIHI L, Bk
T DRRHEL - RIE - B A B L ABSELE{E S ORBUEMZMHEIT 5 Z LA BN E o
Teo W, EEOIERRIR - BRI OFER NS, TNETARAIFETHDL EBZ HATY
ToBREED, BRI O OEKIFNERIC L > THE (=8 Lo 52 &nbnrosT
ETWD [76,77,78], 2 BEROAKRE - 5 1 BiOMFHI T, CS-3150 DEH 72 B L)
BB HE 720 [ CS-3150 NEEE OMERIEITZT Tl <, —ERE LB EE 2K
ETOHRT VX VEAT HARMENE 2 bhvie, 72, DOCA/MEEAR ST > K
EAWT, FAI G X2 BREE ORI R Z T LS, ZhETRSA TR
W, £ ZTH2HiTIE, DOCA/EIEAMSIMLET v MW T, DOCA/EHE A4 4 18
i 50 L C L M OV R 2 A0S S B 721212 CS-3150 D G- 2 BiAA L T, —FEJEJE L
T2IRRBITRFT 2 CS-3150 DIREN R A T2 2 & & Lz,
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[715]
{LEY
{LEVDOANTFIX, F1E - F1HICREHO FIECHETT-, 7 v b~iE, 05% A F &0

27— (MC, FUGHESE TEEMRASH) (IZRE LT, 2 mLkg DR TRAKL LT,
i ULy
6 JHiis D HENE Wistar Kyoto (WKY/lzm) 7 v b, Bkt 7 07 7 — A K DEEAL

THEALEZ, B8omESMT. 1 %= - F2HicidEo Bz,

Ep~7 o ha—n

7' b a— LV OBER Z LT ISR,

) 7 11 13 15 s
"

Hﬂ%& A A A A A A A A A A  DOCAE L
A A A A A JEHIE
| M%&Hﬁ 1 A 24RFRIEIR

CS-31504% 5 A kR
(LH1[E - #H)

W OREYE WKY/Izm 7 > b OFEB A R L7 8 L 0 B3R (4%NaCl %51 FR-2,
HABHT T N7 7 — ATl 28RS W, AEAR L RIS, 0.5% 0V R¥ v
AFEE—2 (CMC, FOEHMEE T3EMRASE) (R L 72 DOCA (20 mg/kg) %

1 [5] 4 [ PG L7z, control #£Z1L DOCA OV IZ 0.5%CMC % # 5 L7,
1 Wi, control BFEDO—EROEM ZHIR L, 720 OEIZHSOVLT, 0.5%CMC DI 1
MR TG KT 0.5%MC @ 1 A 1 B¢ A%E 4 4 HFER L7z, RIS, 11 #Emc
DOCA ¥ 5O —H OB 2k L, %0 OB % LU ORFERLOE Y #5517 LT, 1k
BWHEORE 2 A BF I Lo, &EHFET, £ ToBmIC g aE8RsE,
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‘ 11 BRI~ & D 5-E
H W 1 [ED R T8RS 1 A 1 EO#H S
Vehicle DOCA 0.5%MC
CS-3150 3 mg/kg DOCA CS-3150 3 mg/kg
Vehicle w/o DOCA 0.5%CMC 0.5%MC
CS-3150 3 mg/kg w/o DOCA 0.5%CMC CS-3150 3 mg/kg
I aI91L FE DE

7. 11, 13 KOV 1S E@ERRHC, 5 2 ZIZFEEHE O FIEICHE ¢ IUREI I E 2 1)@ L=,

R MO 78T A—Z OPE

7. 110 13 KOV 15 Bl 5 2 FICRREOTIEE L TR 7L zmil Lz, BE)
SMTEEIE (BiOLis24i premium) & W TR X VX7 REZHIE L1 BIRZ > 37 Pt
BAERH U, £ BMREONTERE (STAX-2) Z AWV CRF Na MO K E 2 HIE L,
PR Na K OK' O 1 ARt EZ R Lz, &5I12, 15 BERE DR > 7 /B W T

ELISA % > I (R&D Systems) % FHUNTIRF MCP-1 #iJE 2 HIE L, JRH MCP-1 @ 1 A4k

mEERHL,
il

11 KON 15 AlnlE, ARZE - 5 1 @ICE O FEICHE L T, 2 35 L=,

R ik oD 9 EEAH i A A

11 J T8 15 8 iy O FIR TS O 72 BRREA Z IV T SRERIRRE(L M DR AN fE O
A, WIS AR - 55 1 HICRRAR O TIAICHE U T LT,

B ik D - FE AT
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11 KO8 15 Wil o f TR S - Blga VT, SHEn FREBMNT 2, K% - 25 1

B D T IEICHE U CEM LT,

WEHERATIX, 13 - 562 SIS EH O FIEICHE T CTHEM LT,
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[t 2]
I 44 1 P
ARE 1 H L FARIC, 11 BERHI ISV T, vehicle BT control HEIZ EL~TH E I
JE EA-2G88 HAL, DOCA # 5 OfkFilc 13 OV 1S BRI IT & 572 5 fE E5-
MR B AL (Figure 19A), DOCA 5 -2 fkt L 725 T T, CS-3150 (3 mg/kg) 1% 11
WERRED D OEEGIZ X0 | 13 \IIFZ W T B e FEMGIER 278 L7223, 15 g
OYAEHI M IT vehicle B & [FIFEE CTH > 72 (Figure 19A), F7-. 11 #HERH S DOCA
b Pl LR CIE, 13 OV 15 B ORERICEB VTS, vehicle & DA E 2
ZERITRD BN o7, —F . DOCA #5%4Hlr L H-> CS-3150 &5 L7HETI
vehicle FEIC LR THERMEIR T 235580 5, 13 L OIS Wl O F R ORFRIZB N TS,
control Ff & [AIFRE £ TR F L Tu/e,

PRZ 237 Pt

AREE 1L FERIC, 11 BERRFIZ ISV T, vehicle BTl control BEIZHLA~NTIRZ /3
7 YR B OB /RN TR Hiv, DOCA 5 Offkfiic 13 KON 15 SIS
SIRDIRE T YR BEOBINNAFED S 7= (Figure 19B), DOCA #%¢5- % fkfe L 7= 54+
TC. CS-3150 (% 11 HnEE D & D512 LV | vehicle BEICHANTHEIZIR Z 237 Pl
BXX T W7 (Figure 19B), F£7-. 11 HiiskKi»H DOCA 52 il L72#ETH . IR
X7 PR E ORI B R 2K T30 i, DOCA 5% Fli L H-> CS-3150 %
PG U72RETIL, 51T control £ & [AIFRE £ T F LT\,

ZOMDIRNST A—% (JRE, JRF Na', K %O MCP-1 il &)

ARE « 51 Hi L REEIC, 11 BERIEZRB8U T, vehicle £ Tl control FEIZLERTREDOH
B HEINAERY B, DOCA #5-OffFelZ L 0 13 KON 15 BRI BV THZ DWW R
BOHERF ST e (Figure 20A), 11 BERERE) 5 D CS-3150 O 5L UV E 7213 DOCA

BHOTWNZ L > T, TORBIIABEICKT LTV (Figure 20A), — 5T, & Na’
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KO K e R vehicle BECTAHEIZHIIN L TV 228, CS-3150 D5 K OV % 721% DOCA
BE5-OWITIC LD HEREEIIRD b/ o 7= (Figure 20B, 20C), F7-. Vehicle £f
TlX control FEIZEE~, JRA MCP-1 BRI EOHE /B8 MNG8D Hi, CS-3150 D5 &

W F 721X DOCA Bt 5O HWHZ L 0 Z O8N AH B IZHH STz (Table 10),

P i P K OV Moo P Al

ARE - B 1L FERIC, 11 R38N TL vehicle B T3 control BEIZHE A~ THEEE &/
REEOAEZREIMARD Hiv, DOCA 5 OfffkeiZ &V | 15 Wl IZ ) TH % O
AE R 25ERF STV = (Figure 21A), DOCA #:5- & fikfee L7250 FC. CS-3150 1% 11
WIREN D OFEIT LY | vehicle BEIZH A THRICEME ®&/AE AN T 72 (Figure
21A), 7=, 11 Hliwke) 6 DOCA 52 hlr L7-#ECh . BllEE/KELOABERIK
T3R8 Hiv, DOCA #5-% Hilr L B> CS-3150 5 L7-#£ Tlk, 512 control £ &
FREE TR T LTV,

ARE 1 LRI, 11 EEFRHCISW T, vehicle BTl control FEIZ Hb~ TR BRI
{EFRE S OIRMAE BEE A 207 DA Z RGN FRD B, DOCA #5-Ofkfeic kv | 15 1
BRIV T Z AL O ARIRZAE (R ICRERIERRE L) OE(LAGE® b7z (Figure 21B, 21C,
21D, 22), DOCA # 5-% fkfe L 7= 544 F T, CS-3150 1 11 I 2> 5 O 512 L 0 | vehicle
BT H A CRERIRIE LR R OSRHAE IEE 2 2 7 24 IR T, % 0 BHfmE 2
® L7z (Figure 21), F7o. 11 #EREDD DOCA # 52 Wi L7-BECTH ., [AIERO B HRE
SR DBEDFED HiL. DOCA #5541l L H-> CS-3150 &5 L-#ETIE, 645

WEEASRD b,

1 s - SE B AT

F3EFEEE R, 11 BERCI VT, vehicle BE TIX control BEICEE~ ., BRHEAL
~—#—® TGF-B1 + Collal, RKIEMEY A b A > D IL-6 - MCP-1, MR EAIZ R -

9% NADPH A% #—EDH 7 2= hTh D p4Tphox * p67phox O, FlgiZIT 5
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mRNA FELENENENA BTN L, RO 15 HEERFIC H 788 H 72 (Table
11), CS-3150 1% 11 #E#E S DEH-IC I B0 mRNA BB EZAEIZET S
7= (Table 11), 11 D5 DOCA # 52 i L7 TH . [FAEkD mRNA B EOIK

T2 5, DOCA $:5-Z il L H-> CS-3150 245 L2 T, & B EDK

Pz

TLTWE,
ARV A FDOAY > MEED key component T % nephrin & (¥ podocin OE&IZIS 1T 5
mRNA FE G, ARE - 55 1 i & FERIC 11 EEREZISUV T, vehicle Tl control #£IZ
AT L TE Y | nephrin (2B L CIEAERZENRO L7z (Table 11), DOCA #5-
DOREFEZ L0 15 e b RO 2358 B A7z, CS-3150 1% 11 HEiikgns b Db
2D MBS F O mRNA B EZ NS, nephrin (2B L TITHABERDIRDFED
A7z (Table 11), 11 M nFED~ 5 DOCA $#5-% Fillr L 7-#E, &Y DOCA #5-% F1lr L H>
CS-3150 &5 L7=#ETH . [AERD mRNA FBLEOHMNNFED bl
TV RAT B YIMR V7T AOTGFE LT LIV Sgk-1 DENEIZI 1T %5 mRNA 5
BLEE, AR -0 1H L REEIC, 11 BEREZ I T vehicle £ & control FED A TE 72
TR bR o7, 15 E8ECEV T, control B & Hr vehicle # CTH T DR HUK
TR B, 11 WERE 6 CS-3150 %5 L7=#E. DOCA & 5% il LR, KO
DOCA #¢5-% Hlr L H-> CS-3150 ## 5 L7 HECld, 11 s vehicle #f & i L T
FHUR T O bz,
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Figure 19. Effects of CS-3150 on systolic blood pressure and urinary protein excretion in
DOCA/salt-induced hypertensive rats (therapeutic study). From 7 weeks of age, DOCA was
subcutaneously administered once a week for 4 weeks to uninephrectomized rats fed a high-salt
(4% NaCl) diet. From 11 weeks of age, CS-3150 (3 mg/kg) was orally administered once a day
for 4 weeks with or without continuous DOCA administration. (A) Systolic blood pressure was
measured at 7, 11, 13 and 15 weeks of age. (B) Urine was collected for 24 h at 7, 11, 13 and 15
weeks of age, and urinary volume and protein concentration were measured. Urinary protein
excretion for 24 h was calculated. Data are expressed as mean = S.E.M (N = 6 in each group).

# P <0.01 vs. control, " P<0.05,” P<0.01 vs. vehicle.
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Figure 20. Effects of CS-3150 on urinary volume, Na" and K" excretions in DOCA/salt-induced
hypertensive rats (therapeutic study). From 7 weeks of age, DOCA was subcutaneously
administered once a week for 4 weeks to uninephrectomized rats fed a high-salt (4% NaCl) diet.
From 11 weeks of age, CS-3150 (3 mg/kg) was orally administered once a day for 4 weeks with
or without continuous DOCA administration. Urine was collected for 24 h at 7, 11, 13 and 15
weeks of age, and urinary volume (A) and Na’ and K' concentrations were measured. Urinary
Na' (B) and K" (C) excretions for 24 h were calculated. Data are expressed as mean + S.E.M (N
= 6 in each group). * P <0.05,™ P <0.01 vs. control, P <0.05, " P<0.01 vs. vehicle.
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Figure 21. Effects of CS-3150 on kidney weight and histopathological changes in kidney of
DOCA/salt-induced hypertensive rats (therapeutic study). From 7 weeks of age, DOCA was
subcutaneously administered once a week for 4 weeks to uninephrectomized rats fed a high-salt
(4% NaCl) diet. From 11 weeks of age, CS-3150 (3 mg/kg) was orally administered once a day
for 4 weeks with or without continuous DOCA administration. (A) At 11 and 15 weeks of age,
the right kidney was removed under anesthesia and weighed. The kidney weight/body weight
(BW) ratio was calculated. (B-D) The sections of excised right kidney were stained with periodic
acid methenamine silver (PAM), and severity of glomerulosclerosis and tubular injury (cortex
and medulla) was semiquantitatively evaluated. % P <0.01 vs. control at 11 weeks of age, " P <
0.01 vs. control at 15 weeks of age, b P < 0.01 vs. vehicle at 11 weeks of age, " P <001 vs.

vehicle at 15 weeks of age.
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Figure 22. Representative photomicrographs showing glomerulosclerosis and tubular injury in

DOCA/salt-induced hypertensive rats. CS: CS-3150.
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Table 10. Effect of CS-3150 on urinary MCP-1 excretion in DOCA/salt-induced hypertensive
rats at 15 weeks of age (therapeutic study)

Group Urinary MCP-1 excretion (ng/day)
Control 1.5 £02

Vehicle 184 £18%

CS 3 mg/kg 23 +02™

Vehicle w/o DOCA 23+ 01"

CS 3 mg/kg w/o DOCA 13+01"

Data are expressed as mean = S.E.M.
## P < (.01 vs. Control, ** P < 0.01 vs. Vehicle. CS: CS-3150.
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Table 11. Effects of CS-3150 on mRNA expression levels in the kidney in DOCA/salt-induced

hypertensive rats (therapeutic study).

Weeks of age  Group TGF-p1 Collal IL-6 MCP-1
Control 047 +0.02 047 + 0.05 0.15 + 0.02 043 +0.03
! Vehicle 146 £0.07% 254 + 024 %% 371 + 0.46 %% 1.61 +0.05 %
Control 0.63 £ 0.03 043 +£0.04 0.21 £ 0.04 0.56 £ 0.05
Vehicle 1.64 £0.07% 279 +031% 1.63 £ 028 # 1.58 £0.07 *
15 CS 3 mg/kg 1.14 £0.08 ™? 1.01 + 0.08 **#* 097 = 0.11 1.32 £0.08 2

Vehicle w/o DOCA

CS 3 mg/kg w/o DOCA

1.10 + 0.07 *®

0.86 =+ 0.04 **%b

0.97 +0.12 ™

0.75 £ 0.06 **¢?

0.75 +0.11 "¢

0.43 £ 0.05 **#*

1.12 + 0.07 *b

0.82 £ 0.06 **¢?

Weeks of age  Group p47phox p67phox nephrin podocin Sgk-1
Control 0.46 + 0.05 047 +0.02 1.20 = 0.09 0.88 + 0.08 1.00 = 0.10
! Vehicle 1.86 £0.10% 150 £0.08% 077 £0.05%  0.67 £ 0.02 1.16 £ 0.06
Control 048 +0.04 0.49 +0.04 137 £ 0.14 1.19 +0.09 0.90 + 0.07
Vehicle 1.09 £0.14% 197 £0.14% 063 £0.07%  1.00 £0.13 0.71 £ 0.04 *
15 CS 3 mg/kg 094 +0.07% 093 +0.06 "% 124 +0.07 "% 121 +0.06° 0.82 + 0.06 ©*
Vehicle w/o DOCA 0.96 +0.10%  1.04 = 0.09 **#* 0.99 + 0.07 **# 1.09 + 0.08 %  0.78 + 0.09 **

CS 3 mg/kg w/o DOCA

0.66 = 0.07 "2

0.68 + 0.04 **%%

1.02 +0.10 ™

0.99 + 0.09 * 0.72 + 0.03 %

Data are expressed as mean £ S.EM. % P <0.01 vs. Control (11 weeks of age), ** P < 0.01 vs. Control (15 weeks of age).

b P <0.05, %2 P <0.01 vs. Vehicle (11 weeks of age), * P < 0.05, ** P <0.01 vs. Vehicle (15 weeks of age). CS: CS-3150.
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3 DOCA/&IEAf EIE T » MIxd 5 CS-3150 DI

FEH
[ 43]
AKETIL, DOCA/EBHEAM &IET v b (LT DOCA 7 v b)) ZHWT, ZDHEEEICk)

T % CS-3150 Dt RN K OVRHRN R 2 3 L 7=,
% 1 81 ClX. DOCA/EIE A OB4A & [FIFRFIZ CS-3150 (0.3~3 mg/kg) % 4 &5 LT,
v LR M OV i D B (2 5eh 9~ 2 /R &2 5l L 72, CS-3150 (3. DOCA/EHEARIZ LY
FHHRINDME LA KOBRES (R 7 HRtEO#EM, BEXR, BHEMHRZOE L
CRERIREEAL, PRABE FETE]) 2 H BARAFRIIC M LTz, AEDFH TR~ & 912, DOCA
7 v ME, MR BEEMEED 9 B, MR QU B RTHHIMFT IV K AT 1 RN
B A R TIREZ X L2 BT L E S TWD, AEIORRERIZ, CS-3150 N2 DX 97
e DUER 2 M 5 AR RIGRIEL RV 5 5 2 L 2R LT D,
F7o, BRENZ L2, 03 mgkg DHAEIZE O TE, FEMHIERNZEA CRD L
RINoTIT b b7, BREEICS L CHERIMBIZIEGED bivlz, ZoRERIx
CS-3150 OB RSN T, Z O FIEIHER 721 TS TE RN L2 RIBL TN D,
TV RATEYMR V7T MEBRICBN T, MIAEE (a7 -7l oy
I U T2 RARE RVERRME(L [79, 80] ORIEMEY A Ml A ORI [81, 82]. NADPH
3 B —VIRIEVEOTEVERRZEA: [83, 84] 0N RH A MEE [11,59] 4 L., Bk

I

DIFRETERUC BRI G LTV 2 e B 2L DMFREREN LI LN le> T D,
AEHTOMGTT, DOCA 7 v F OB EIZ BT, #ME( (TGF-B1 « Collal), &KJAE (IL-6 -
MCP-1), &t 2 k"X (p47phox * p67phox) B~ —% —® mRNA FEEIEI, K OR R
P A MBERLT DAY v MEOHERSY T (nephrin * podocin) @ mRNA FEHUK T 35860 5
AU, CS-3150 D HAZ LV 2 b OBUnFIEAT G S Tz, £, JRH MCP-1
PRt R ORI G | CS-3150 FGIZ X Vil S D Z & MR STz, 2B DORERNG

DOCA T v OB EEMREIZRTT 5 CS-3150 OPNEIZENRIT. FEMEIC X 5 M7 E
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MEZT TR BRI D50t L, JIRAE, bR L AKROR R A Mgz
AU E#ENRER B LWL 2 ERRm s, ek, &R0 64E, DOCA
7 v FOBFIZIBW T, MRIEHELOFEIE L Sivd Sgk-1 O mRNA FEHIENNITRD S 4L
o T, WREZRRIRIE AR 7223, Sgk-1 OFBULT LV KAT 1 /MR ¥ 7 F LV LIAMC
HEBOREE THIE S TN D Z ENRE SN TIY [85, 86]. DOCA IZ X% MR &
{b% . Sgk-1 OFBUEMZFELE & U CTHIMEICITMR N CTE 2o 7o Al REMED RIR STz,

B 2 fiTiE. DOCA/EH AN 4 4 B FEM L CmillE &k OB EE 24K S 7-%IC
CS-3150 % 4 E[# G LT, —BERIE L7miE, FRICBEEICKT 5 CS-3150 Dink)
RETE Uiz, ZHE T, SRERIREL R OURMERE & o 2B AT, — AL
SNTLED LIBDLRWAHRIR S D LB BTV [87,88] 23, ITHEDIERIK M
OEEARIFZEIC LD | ZRDTCICED 95 Z ERHH0 L7 5 TE TS [89, 90,91, 92],
FER. SIMECHEIRE . @lEIAE &\ o 7o BIEE OJERII 3 DA R IGRIZ LY |
B EOTMENER S ND Z ENBE SN TND [76,77,78]) DOCA 7 v MBI 5
P O EEA T MR IEHELTH Y . REICIIT 5 CS-3150 D51, Ak L72fHRED &=
RN DRI ABE L 72 b D E S 25755, FTE =2 L2, DOCA/E
AT & ke L 7 S Iz T CS-3150 1d, MEICIZE A EHEL 5252 L7,
JREZ 7 Peit i K OV IR & 4 FIICR T S, SRERIARRE L K ORI 5 2 B 1
% Lo, ZORERIX, DOCA/BIEARIZ LV % SN BREEL, CS-3150 A3
RAFNCRE S22 2R L TEYD . DOCA 7 v MIBWTHEAER G L0 EEERN
WETDLZEEZHALNICLIZBAOAMRTH D, ZOBEELED A =X LTS
OMDIFNE Z B D, BIZIE, ACE FHEHSS ARB TOIRHIZ K 2 BIROMAREE
DR T, WALEALIZR T Dffast~ Y v 7 REHOSRIEENRS L TnD Z LR
WEIN TS [93, 94], b OWETIE, Mt~ bV v 7 ARAOS iR FLES
% Z & THIL LS plasminogen activator inhibitor-1 (PAI-1) [95] DIEHLAENRIZ I\ TK

FTLTBY, ZOfE~ M) v 7 2A 2 uFus 7 —POEM LR KO TGF-pl %
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Collagen type I&IV OFBUX TR E TWD Z EAREN TS, AETOMRFHIEBWT
H, BIRIZEBWTHMN L7z TGF-B1 LT Collal @ mRNA Bl &)Y CS-3150 D 512 &
DK R LT e, Brown Hi%, 7L RAF 1l Lo CTER S5 BIEE~D PAL-l @
BEIZHOWTHE LTEY [96]. 2 bR ZRET 5L, DOCA 7 v FOFIRIZH
W, CS-3150 DFEIZE D PAI-l ORBURT 2 L, —EHR LMt~ M) v 7
AEAOGEPEATZONS LV, £io, REOEEORE TIX, —EEEL2ZT
=N D SRERS - PR CHUBROIETE - FAEMSREDMBI K Z LAVRIR S TH Y | BlEN
2 b RITBEAA ASEAE LT T, B2 LTk E 221 T Wil o 538 % L TR
MEBIZTHE LT D LB EDITND [97,98,99], B2 X, AISAERALAS IO OY
BEALIRAE N ZJRAE LW T, BIMIC > TREE 22 2 0 iEES 2 2 EhlmE S
TW% [100], 7 /VR— MEFERE CREREELEEIZ R BT 5 Collagen type IV DR -4
FNFIR CE U2 RERAE 2 [101]) OFT L~ T ACBWTUEBERROBMEIC X 0 R
RYA FRFAEL TBEERENKELZLORELH D [102], AHiTOMGHIIBWT,
CS-3150 $5-12 £ % DOCA 7 v h OBJEDOEEBHIRIC Z N 5O LD X HIZB5 L
TWALONEH BT HITIE, KVFEMRBREDIMNETHA ),
F 72, DOCA $h-% il U725 F FicHB Tk, CS-3150 135 B 72 M E 4K F & > T
BHEEOIORIBGEEHZ R LI, Fim ChiR_72 X 912, MR {EHELO &) 7o/
e LT, BRMEICET D Na RN Z I U7 RiR SR ENC & 2 eS8 % & 4T
WA, BELA ORI (-PlE) I8 BL L7 MR I EHIEICESS- L Tnd Z en
BHG N E 72> TETW5 [103, 104], #lZ1E Rahmouni 51, DOCA 7 v FDOKENIZ
MR 5P E 525 L MEMET T2 2 &2 WE L TEY [105]. M MR JEHEA
AR DOTEMEAL 2 L CIlLE ER 25 S EZ L TW D ARt RS T g
[106], F7-. MAE IR MR & KIE S W7o~ ¥ A TIIMEIZAE S fE L5
DS S AU [107], WIS AE PN R R EOIC MR Z i RIE IR S ¥ 7o~ U 2 TIRfER
LS5 [108] 72 &, MAEMBEO MR IEMALA LE EFICTHFE L TWAD Z &2 XFT 5

WEN2EINTWD, ZNHLOMAERET D &, REITOMRFHIBWT, DOCA 7 v
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N DE N K O i LA O D MR IEPEAL A, [CS-3150 DFe -] & TDOCA #¢5-HiH ]
DFLEEIT Lo TR Sk R, BIEE & &MEDM 723, control # & [FIFRE
WCETERCHE L 2O TIE RV LRI NI, B, RERP LA N TS,
55 18 & [FAARIC  MRIEHE(L OFREE & S D Sgk-1 DENBIZ 31T 2 mRNA FEHLIZ DWW T
DOCA #5008 H DN R Sk U T AT R BB 2 fgsd 35 Z LT TE o Tz,

JR~D Na'HEttfedE (WD HFIRIEH) 13, MR #5H3EDO A I = X LR—=ZTHET
HERELTHLNTND [38], L LAans, FRCEBEAMNC XS &LEET VT
> MZEBWT, MR fEHERIC X DFRDR ZFHET 5 2 L 13RS TRV &8, &<
DB ORI LV RENTWSD [109, 110], sEM7ZRBIRIZARBIZA, FERICAR
EOMFHTH, CS-3150 Z# 5 L7z DOCA 7 > MIBWT, R~ Na Bt &4
ITRRD LN oTe, £, IREOREFRITIMTE R OPRFZ 37 PEEORE R & X <H

BILTEL ., ZHUTHMIZ, DOCA/BHEANIZ L » TEE I NHEEICXdT 5 CS-3150

y

OMFZIREKRLTZb D EE X TWD,

UTHE, Rafig 1. Dahl RHEESMESMILET v MIBWT, SRER (8%NaCl) AfiriC
Ko THEINI-BEEN, HEZEFER (03%NaCl) (20 B2 52 L THETLHZ
EEHELTHD (111, £72, BIOWETIE, BREET LD 1 D& LTHHSNT
WHBTT=VAMT Y MIBWT, 77 = VAREIRIET D EBRENEET S Z L
RSNTWD [112], Al CS-3150 ZH&5HF &8, DOCA #5-4HWr L7-721) T,
JR& 37 Peiltt B R OB B E MK T L, SRERIARRE(E L VRS BE S OSB3 50 b
Tzo ZHHOFREFRIL, FREERICH G LTS EERK T (DF Y, Dahl 7 v MBI
LEBER, TT=VART v MBI AT T =, DOCA 7 v MZEIF 5 DOCA) %
MOBRS Z &3, BEEOHMIZORNDAREMENH D Z L 2R/ LT\ D, RICE
W, BEEOIFEEERIIIEE O KR F N EMECE G LT\ 5 [113,114] 23, T b0
FCIRRETERRIC B 5975 A A VS A D = A ZHEE LZAUSKT T DEMIRREITH Z &
T, BEEOEMEZZRTEENBLARNENI Z AR, ThLOMRITXEL T
LEHERDIEAD,
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LLE, RETOBRFHZL Y, DOCA 7 v MIEBWT, CS-3150 1% O i & OV fEE
DEERZMZ D721 Tl —ERREINTRELZRET L2 ERHLNE o7, F
(2, CS-3150 DFH e & L /X7 JRIKTIERIE, SRERIRTE(L B ONPR AR B 5 oD B ife 72 KL
P EE - TRV, DOCA 7 v MIBWT IOk 5 RBEEDOEMEZ R LI
INETRENTELT ARV BAIOMATH L, ZNHDORRERET D &

CS-3150 (Il J OB O & 2 il 9~ 2 A LE2ip R EIC 20 9 5 & & biz, B

FHORMRZERT DT ODIEHRFED 1 DIC b 95 LBER BT,
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(CSEh
JVEN

AWFFEIC X VGO IR AL, LLFICE & DD,

1) CS-3150 |FBEAE MR #5513 &t T, 581 H Rt ED & 2 MR #5FTIEME S | iR T
B MR SR &R LTz,

2) MR BEE & I EAE D E 7 VEN) To 5 Dahl BHEZMEEIMET » MZBWT,
CS-3150 (&M E K O - BFEE O 2 L, £ O IIEEF MR #5Hi3IcH~
THEAR—ZTK 200 5 L 18D TR ThH o7z, Fio, FAEMBEIEMIHEE L RWVE
B 2R IR PR R o I B SOSHE DB T BB TV D ATREMEAVRIR S 1T,

3) MR B & i E5E D€ T VEN TH D DOCA/BH AN EILE T v MIEBW T,
CS-3150 (Fm i K OV FEE OfE R 2 Jfil 3 2 7200 TR <0 — R S Lo WEDIR
FENR G R LTe, FRICBEREEICIW TR, SRERIARE L K ORI 5 O B e 22 LRk 7
M A E o TR & 7 JRARTEM Z7R L. CS-3150 (T & 2 B FEH DRl 4 7R
23 541D TOMANE ST,

ARBFFE% 8 U C, BEF MR 553 L TN 7 1 7 7 A L& AT 5 HTH MR 553K

CS-3150 OIRFLHAEE A A ST 5 2 LN T2, Ko, Eid 3) IO DOCA/RH
AfTEILEZ v MR T 2 BEFEUEEHIIMND TOMATH Y, MR FHHFICLD

IHRETHE SN TWERED TERME]] 720 T3 Nakl BrRes b2 L%x
R LT 50T, IRERHRESL S L Co MR PR H 7= Ze aletE &2 i L7c & b2 5,
AtkiT

1. CS-3150 D EEFUENEMN OFEMR A U =X 278« OFHHARERE Ol T2 Z
STNLDN? DMDOEREEET L THREROERPIEZY 5 2002

2. BEAF MR f5PU3E & D531 L~ UL TOEFMER DB K - OILEIZKAT L7V VBRI 22 )i

RAEEH OBLE TEN TV D DIERE R D) 2 QMo =R L AIT i o ?
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EWVN) 2 ODEEND I HITHE A Y, CS-3150 FFRAMEZH SN LT &
T, MR HEHUEEE SRR IE O 1= 72 BB D72 N D X 9 IRl R A2 A L T &

7\ EEZTND,
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