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Provided are NHE3-binding and/or NHE3-modulating agents having activity as phosphate transport

inhibitors, including inhibitors of phosphate transport in the gastrointestinal tract and the kidneys, and

methods for their use as therapeutic or prophylactic agent.
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AR R Z BN HEREEY Z BN ~ RN R/EH Y EEE 28
(Pl R miE - Hp SRR E /2B EH - o 5\ e 2 #
NEEHZE)  BERESZ  JEERL  ALEY 2 RICR 200 35 e A
g IR EE > MIOEMERTWE T AR, 2 FEIAEAA
(Lipinski's rule)sK#E#E o AN IE R — AR A - 2 —dHEH] - &
AR RO FE  (DSEEEHEHE - GiDSEBZEEHE RK/EGv)K/
FREISEFHE (G OLog P)EBE —EWREZ /N T8Y) — K FER
HMENEZFUEREOR —KAGRTEEFREEZERE) - (2504
Lipinski% A, Advanced Drug Delivery Reviews, 46:3-26, 2001 » [\ 2|

“ﬂ
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T FARHF) - At EE EFReFGHEYTH L&Y A%

sPCEABBTEREERET 2 —HNZBN > TERE - K2 A
LipinskiZ A, Experimental and Computational Approaches to Estimate
Solubility and Permeability in Drug Discovery and Development
Settings, Adv. Drug Delivery Reviews, 46:3-26 (2001) ; /& Lipinski,

Drug-like Properties and the Causes of Poor Solubility and Poor

Permeability, J. Pharm. & Toxicol. Methods, 44:235-249 (2000) > [L5]
FHEY 2 BEA A L) -
E—HEHEFS  BHNS ARHE2EEELATR2ENETE
FIEE B AT 2L EY TR B — B B DU TR ¢ ()
MWiEZ #4500 Da ~ 9600 Da ~ 2700 Da ~ €800 Da ~ 29900 Da ~ &
1000 Da ~ 91200 Da ~ 451300 Da ~ 21400 Da ~ 71500 Da ~ 451600
a~ 2J1800 Da ~ 22000 Da ~ 22500 Da ~ 23000 Da ~ £J4000 Da -
4J5000 Da ~ 47500 Da ~ 710,000 Das{F K(ZE{L &YW 2 IEBER)
(ii) NHJFz /st OH K /=% H A VB A7 & 8 it 48 > SABUB A 4YS ~ €96 ~ 497 »
498 ~ 499 ~ 4910 ~ 911 ~ 4912~ 4913 ~ 4914 ~ 4915 ~ 49205 F K
(iii) OJF T R /BUNJE T R /8K L fih 7B A7 &5 7 B > 4R S0 #B B 495 ~ 496
497~ 498~ £99 - £Y10 - AY11 - €912~ 4913 ~ £Y14 ~ 4915~ LJ205K F
K (VFHRO S EEEL10° (JREILog PRIMEBLYS - 496 ~ 497 ~ &Y
8~ 499 ~ HY10%)sEH/NHE10 (JRElLog PN IEE B B0) : K/
(V)T G § > 4R BB 4TS5 ~ Y10 IS E K » (£ E b+ >
(L&Y 2 Log PR R 1480/ &y14 > 40 Log PYE&Y6-7 ~ 6-8 ~ 6-9 ~ 6-
10 ~ 6-11 ~ 6-12~6-13~7-8~7-9~7-10~ 7-11 ~ 7-12 ~ 7-13 ~ 8-9 ~ 8-
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10 ~ 8-11 ~ 8-12 ~ 8-13 ~ 9-10 ~ 9-11 ~ 9-12 ~ 9-13 ~ 10-11 ~ 10-12 ~ 10-
13~ 11-12 ~ 11-138¢12-1385F A -

B bk 2 BN 0 9 TR REBGRE TPSA ) BINETRBIER
BB 4l 81 ) A B L BRI 0 3 TR W B ) 2 W R M B 3 > B
TR EBRENEE T 2 RE - 5T R T R U R
Caco2 4l BT BB ZE 5 « BB 77 {9 Mk Caco2 411 Bl B0 JB 28 /3 MU S 4 6 - 2 1
540 BA SR 69 07 2% B A 35 B S I 8 6,737,423 58 o5 H fik 49 Caco2 f6
2k o E R i Caco2 B 2 S % » 3% Caco2 B T HE FE B 140 A %
UG S SR o PSAR AT (T %R A =4 5 T B
B o R AR R R % (2 BB ErIS A, Journal of Medicinal
Chemistry, 2000, 43, 3714-3717 » £ 4 i A% LLS| F 69 75 2 6F A AL
LR AR R B ) RS F B R E L EE T
ELE4E 5 340 ChemDraw - £ #F % I B 5+ 5 45 05 80 38 T 40 B2
PSA | (tPSA) - tPSABL ¥ H 3 iy A K80 U i 2 DV R I - (2 B %
1> 3k HErtlZ A., J. Med. Chem., 2000, 43:3714-3717)

=1
HitE %FA*  TPSA®
=174 FH (metoprolol) 102 50.7
FEHPE¥(nordiazepam) 99 41.5
HiPEF(diazepam) 97 32.7
S )% % B (oxprenolol) 97 50.7
2 LA (phenazone) 97 26.9
BL)/bPg 4 (oxazepam) 97 61.7
P 3% B (alprenolol ) 96 41.9
j%?ﬂi%é@(practolol) 95 70.6
l12% 7% B (pindolol) 92 57.3
BN /D A (ciprofloxacin) 69 74.6
FEIEH ZE(metolazone) 64 92.5
ez FHER % (tranexamic acid) 55 63.3
fa[5% 7% B (atenolol ) 54 84.6
£ 05 Fl|(sulpiride) 36 101.7
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H R

Wik B % (foscarnet)

il (A HEIE (sulfasalazine)
BB 1 (olsalazine)
FLIENE

Fee i

26
17
12
2.3
0.6
0.3

121.4

94.8
141.3
139.8
197.4
268.7

AL - fF—SFA G o AH 2 (EE& Y o] B Rk B R H tPSA
E#BiHE47100 A%~ 49116 A%~ 49120 A%~ 29130 A’=:49140 A® > 04—

TR 49150 A%~ 49160 A%~ 49170 A%~ 9180 A® ~ 9190 A’ - &

200 A%~ %9225 A%~ 49250 A%~ 49270 A? -~ 29300 A% 49350 A~ &y

400 A%~ 29450 A%~ 49500 A~ 49750 A E E 491000 A% > f£45100-

120 A2~ 100-130 A2~ 100-140 A%~ 100-150 A%~ 100-160 A~ 100-170

A%~ 100-170 A% ~ 100-190 A* - 100-200 A* -
A%~ 100-300 A% -~ 100-400 A? - 100-500 A* -
A? ~ 116-120 A? -~ 116-130 A? - 116-140 A? -
A? -~ 116-170 A? -~ 116-170 A% - 116-190 A? -
A%~ 116-250 A? -~ 116-300 A? - 116-400 A? -
A%~ 116-1000 A% - 120-130 A? -~ 120-140 A? -
A%~ 120-170 A? -~ 120-170 A? - 120-190 A? -
A%~ 120-250 A? -~ 120-300 A? - 120-400 A? -
A%~ 120-1000 A? - 130-140 A%~ 130-150 A? -
A%~ 130-170 A% ~ 130-190 A* - 130-200 A* -
A%~ 130-300 A%~ 130-400 A? -~ 130-500 A* -
A%~ 140-150 A% -~ 140-160 A? - 140-170 A? -
A%~ 140-200 A? -~ 140-225 A? - 140-250 A? -
A%~ 140-500 A? -~ 140-750 A* -
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100-225

116-150

116-200

116-500

120-150

120-200

120-500

130-160

130-225

140-170

140-300

A2
A7~

100-750 A%~

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

130-750 A%~
A2 -
A2 -

140-1000 A%,150-160 A? -

100-250

100-1000

~ 116-160

~ 116-225

~ 116-750

~ 120-160

~ 120-225

~ 120-750

~ 130-170

~ 130-250

130-1000

140-190

140-400

150-170
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[\

~ 150-170 A%~ 150-190 A% ~ 150-200 A? -+ 150-225 A’=; 150-250

[\

~ 150-300 A%~ 150-400 A2~ 150-500 A% - 150-750 A%+ 150-1000

[\

+ 200-250 A%~ 200-300 A%~ 200-400 AZ -~ 200-500 A% 200-750

>o >o >o >o

>+ 200-1000 A -~ 250-250 A® - 250-300 A - 250-400 A® - 20-500
A~ 250-750 A’E(250-1000 A’EiE N > FEE(EEYEE LR ABE
(B4R 12 8B CE B FIE 2 5 M4 Y o] B (A S HAth 3t 7 &
#) o

ABFEAAFERAE " HRA, BPSABER ~ FISME N - B LAA &
BleaWzB2EEFUETRER I AETERE - BAEAGEITERRE
BEIE R B TR 2 J30E 0 BLEE B0 #5 H Caco-2 4 B2 2 1 77 A R /B
fERANTHEEREE b MRERACHE - 7=H 620 0085 f5 & /3¢ +
THRDEBREERE R 2ENFBROALET HEEBRIE 2
B ZBETHAREEARERHLLGY 2 RERKENZERIGE 7T
M o DEAN o PTEETTEIAY A RSB E MO 1T (PAMPA) - 32 FE RN E
A E] I fE R G BE N B IR 2 A 1 (22 . Wohnsland® A, J. Med. Chem.
44:923-930, 2001 ; SchmidtZ A, Millipore Corp. Application Note,
2002, n AN1725EN00, K n ANI728ENO0O » DL 5| FH &Y & GF A A S
F1) e

Rt > e —SEFEHM S - EFEAEERE S C R 2 7 22 5
(58 2051 40 Wohnsland5E A, 2001, b Fiia 22 EMEEE) - A &&0F
FEFB R A ZAEE YA BB /N L 100x107° cm/s > B/ A4 10x107°
cm/s » BN EI1x107 em/s > BUNALI0.1x10° em/s 2 2 E 5 B Pyy, -

WMICHTATHL - RBEAZH (b JERBEUHEIELFRBEE
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AR S R (FEEE FIER S MAEY TR - E—EEEE
WGl - AEE ALY Ea R - 8BS 00UE 7 20 B 7R TR
W Eh 7 AL &Y A RUWEN D I BREEME S - BEWE T - B
KM 7~ BHAKMEE o R/ B E 7 (FEELLEWEE LA

BENEE L2 FUEEMITH - f—EREEHOF - LEaWRS

EREFEGYHE KA oEE  EEEsTFEE AR ENEE
FR2HUHEYTH  SFERBXTFEVE XA 20 FETHEBALY
50074 f T (Da) ~ £91000 Da ~ £J2500 Da ~ £J5000 Da ~ 410,000 Daz;
ER - B T8 LHFE471000%E FF §H (Da) £ £9500,000 Dad[E N
PEETEYS000%E £9200,000 Dagi BN - HEES FE & EEHER
FEIE b E MBS MR 2 SR - £ ERIH AR
iAo CEWEQELDEE RIEIEEFBEEE LR AMEE PR
Uy -

(ii) Cnax £ 1Cs0.BCE Cso

E—SEFmA T > AXPeFill 2 EE R E2FHEYTH 2L
G Ar B R E B — B0 %l H At B B E ML & W BB K 4E & 15 B (f
MEBAREZMBR > EriEmMERENI 2R RKBE  E5
By Crax » H 5P FE P BUNA L&Y 2 05 B2 B8 T (Pi) iy 2% 0 0% UG 01 1)
BIEICs) » L —HLEFHOIF > BFIM T > Coaxkbl FF 61 Pifia 25 20K
g 2 ICso /N QI B % 7D &75% ~ 10% ~ 20% ~ 30% ~ 40% ~ 50% ~ 60% -
70% ~ 80% ~ 90% = 100% o {F — 2L & Jii (] 1 Coax by F 72 4001 /] Py 1%
B UL > ICs0f470.01 ~ 0.02 ~ 0.03 ~ 0.04 ~ 0.05 ~ 0.06 ~ 0.07 ~ 0.08 -

0.09-01-~02-~03-~04-~05~0.6~0.7-~0.8~0.9X(0.91%) -
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EREERGF > AChEFily N2 EEE FE2HHEEY
HAZEEY  ERBEWOKEEBE)AEZ2HEER > TER 2
Cumax:ICso (F3 7 4000 il Pidhg 25 2 0 Ui ) BB 32 By &9 BC/N iR €9 0.01 ~ 0.02 -
0.03 ~ 0.04 ~ 0.05 ~ 0.06 ~ 0.07 ~ 0.08 ~ 0.09 ~ 0.1 ~ 0.2 ~ 0.3 ~ 0.4 -
0.5+0.6~0.7-0.8-~0.981.0 > HFL470.01-1.0 ~ 0.01-0.9 ~ 0.01-0.8 -
0.01-0.7 ~ 0.01-0.6 ~ 0.01-0.5 ~ 0.01-0.4 ~ 0.01-0.3 ~ 0.01-0.25{0.01-0.1
ey EBE N - AE4£90.1-1.0 ~ 0.1-0.9 ~ 0.1-0.8 ~ 0.1-0.7 ~ 0.1-0.6
0.1-0.5 ~ 0.1-0.4 ~ 0.1-0.38%0.1-0.2 7 R Ay & B N > H o Coax &2 ICs0 1R
BEHEEEARR -

g F » A hEFhisEgE8 FIE2HEEYTH 2L
G Ar B R E B — B0 %l H At B B E ML & W BB K 4E & 15 B (f
MEBAREZMBR > EriEmMERENI 2R RKBE  E5
FCmax > HBEFENRR/INNCEGYHAN Y MHEREE EfFFRE S
ECso > HP HFEHHEMMOYKNEDVLY5% - 10% ~ 20% ~ 30% -
40% ~ 50% ~ 60% ~ 70% ~ 80% ~ 90%E100% - T — =B i il off > E2
ME > Coax b AWML~ EEHFH & ZECso/ N E D KY5% -
10% ~ 20% ~ 30% ~ 40% ~ 50% ~ 60% ~ 70% ~ 80% ~ 90% = 100% - {F
— TG > Co AN MRS - ZEEHHE ZECoIE
0.01 ~ 0.02 ~ 0.03 ~ 0.04 ~ 0.05 ~ 0.06 ~ 0.07 ~ 0.08 ~ 0.09 ~ 0.1 ~ 0.2 ~
0.3~0.4-0.5-~0.6-0.7-0.8-0.9X (0.9%) -

E—SEgHpd » —HNEEALFFREE FIFE2 LY
HAZAEY  EEESH S E LB S (e EREE
1o B (B0 48 %) 78 B 2 (1 B8 B AL B W R B SRR A Al R 2 oy A R &R
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I > TR A 2 AN N wk BE B 2 B HFH EHYECs B &Y /N 49 10
UM -9 uM-~8uM-~7uM~7.5uM -~ 6 uM~5puM -~ 4 uM -3 uM - 2.5
uM~2 uM~1 uM~ 0.5 uM ~ 0.1 pM ~ 0.05 pME;0.01 pME;E /] >
1Csof 40 £ 490.01 uMZE 4710 pM > 5£470.01 pMZE 7.5 uM > 5470.01
UMZEZ5 uM » 50490.01 uMZE4J2.5 pM » 5490.01 pMZEZ1.0 » 5045
0.1 utMZE 4910 uM » 5 2J0.1 uMEZJ7.5 uM > 5:2J0.1 uME 45 uM >
2 490.1 uMZE4J2.5 uM » 584J0.1 pMZELJ1.0 > 5K 4uM 0.5 uMZE 410
LM > EK470.5 pMZE4J7.5 uM » 5 470.5 uMZE 45 pM > 5 470.5 pMZE
£92.5 uM > E4J0.5 pME LY 1.0 uME FE N -

EEBERMAF » AXhl s 88 FIEeBMHAEY I TH 2L
e AL B B — B 2 Tl H th B A UE M b & Y B EE A & 18 B ()
WEBAFTEZMEER B EmEFRFENE & REE » EFE
FyCnax * HEBEFENH/NINELEYHNERGERS X RFHE 2
ECso» HPRHEHER DG ZEVEIS5% ~ 10% ~ 20% ~ 30% ~ 40% -
50% - 60% -~ 70% - 80% ~ 90% K 100% - {f — &b B 5 = - 22 {5 iy
E 0 Conxtb NV 2 FREFH E L ECso/ N EH 2D E5% ~
10% ~ 20% ~ 30% ~ 40% ~ 50% ~ 60% ~ 70% ~ 80% ~ 90%E 100% ° 1f
— BB B 0 Cnax By YR/ B85 B BE 2 FREE Y & 2 EC5oHY470.01 ~
0.02 -~ 0.03 -~ 0.04 -~ 0.05 -~ 0.06 ~ 0.07 ~ 0.08 ~ 0.09 ~ 0.1 ~ 0.2~ 0.3 -
0.4-05-~0.6-~0.7~0.8~0.9X (0.94%) -

HE—EFEMF » —NBEALFFRKCEET FIE2FEEY
AR Z &Y L HEBECH -2 A B HEEN (L a Y ERH &
e L (a0 &8 B8 A 7 B 2 (RS B AT Bh ) 1 A BE A 4 B 2 o0 A R &R
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> T EA AN EEERSE 2 PREEE & 6YECs B &9 50/ 4710
UM~ 9uM-~8uM -7 puM-~75uM-~ 6 uM~5uM -~ 4 M~ 3 uM - 2.5
UM ~2 uM~1 uyM~ 0.5 uM~ 0.1 uM ~ 0.05 uME;0.01 uME;&F /D >
ICsofl 40 4E470.01 pMZE 10 uM > 5£470.01 pMZE £97.5 uM > 5 450.01
455 uM > 5£470.01 uMZE 2.5 uM » 5.490.01 utMZE 1.0 » 54
0.1 utMZE 4910 uM » 5 2J0.1 uMEZJ7.5 uM > 5:2J0.1 uME 45 uM >
2 490.1 uMZE4J2.5 uM » 584J0.1 pMZELJ1.0 > 5K 4uM 0.5 uMZE 410
M > B470.5 uMZE47.5 uM > 3£490.5 upMZE4J5 uM > £490.5 uM%E
£92.5 uM > B(490.5 uME &Y 1.0 uMEH [E N -

EREREFEHAIF > KX Faglls —NZEEE FIEF25HEY
AAZEEY R UEBEFEFEZZ2MER > TEAF Z
Crmax:ECso(FH 54 itk i B~ HE BRI & - M N R B BE B0~ PR ¥ HY
)L ® B A /N A 0.01 ~ 0.02 ~ 0.03 ~ 0.04 ~ 0.05 ~ 0.06 ~ 0.07 -
0.08-0.09-01-~02-03-04-~05-06-0.7-~0.8-0981.0-
£ 470.01-1.0 ~ 0.01-0.9 ~ 0.01-0.8 ~ 0.01-0.7 ~ 0.01-0.6 - 0.01-0.5 -
0.01-0.4 ~ 0.01-0.3 ~ 0.01-0.280.01-0.1 >~ f Ay & B N > B¢ 4F £90.1-
1.0~ 0.1-0.9 ~ 0.1-0.8 ~ 0.1-0.7 ~ 0.1-0.6 ~ 0.1-0.5 ~ 0.1-0.4 ~ 0.1-0.3 %,
0.1-0.27 ARV EL BN » H F1 Cnax L ECso iR 152 1H [ B iz o -

WENFI  —HEZEALFHMACEERE FIE2BEEY T TH
ZALEY) » A EE R — B R H At B B2 R M b & W) BB R4 & 1% B
(P4 RB) A T E LR - 1] B 2 Cuu M A EU/NRE10 ng/ml -
497.5 ng/ml ~ 495 ng/ml ~ £92.5 ng/ml ~ ZJ1 ng/ml=%70.5 ng/ml » C .«

P fE 41 ng/mlE 4910 ng/mlE;492.5 ng/mlE 7.5 ng/ml&p B A o
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B. mBIMEEE

— IS > AU E A BB E S E L& o 5 K /2GR BT NHE3
HEAFE B E il H R 25y EA EER/ND T BEAES
BETEE LANZ2ENER FIE2SMEEY T HEY/ N T B
RIBEAZEHUENE b A E LY E(E 25T mE R LW
HiETEH ERETENEN ZNHEE (L&Y -

At > AgH e — il (DR

NHE—Z (1)

o

I @ (i) NHER/RNHEG S/ S F o BGi) ZE R FEAHED
— {F FA P B B NHESE &/ 5 F 2 (i 850980 57+ i@ NHE-Z4 F AL A
EHEE LR EREE L Bk A ] AR I (L
P« ZNHEG G/ F—REESHETHS R LT B EREs
CEBIRRIBE R Y - BT Y 0 LS WS T 45 B NHE
GESTS B R E R - W T R — SR - K5 E S B
94 75 4 5 - B 0 B T RS BE 9 U T B 4 B B I A 8 B 90
B 5 30 59 S B R A B 4Y » AR - IR MR R R
SESYBRNEBYENERESS  ZERRTESEEEAL
AU 2 IS 8 4 R SR B B BB 0 5 (B0 & BRI H0 5Y) - WM -
EHETHSTHEERYEL BRI EBER - R/
HE 9 15 4 B8 pH{E T 1 IF & 7 -

L FEES S BAEATEME TR TFEEY 2 &5
BT a @ R EER B R S s TR Ets
VBEHFFEERH NETEEFE—HFEENS - TRt 5
EHHP  bEVTFEAEEHES  RETEL P AT S S
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WE (A ERIEEM - BEWREHT - (Lay Bl R 148
T) o HA o EEERELEYATEAFTEERS - FIEES B0

+1 42~ +3F)EOF BB (HIA0-1 -~ -2~ -3%F) o

ZE A4S S TANHE/N 7+ E BN BEER BRI E - B HE A
WEENFRULEER Y (DEERaME Ty ERANTE
RIBQDE G RK B A &5 R 80 o BB 2 KR > RNz
B HRHIREBZE o 2 BN g8 E N A2 BNHES 575 1 -
fE— (A BB ER O F > Z29] 245 & FENHE/N 73 + (Bl a0 45 & 7 Bl a0 & 22
NERE ) BEEY - B REEYRESEYER > RBZTEEL
{ENHE/N7r F 8B — i - REEFADUY AT &9 < s A E P =
(i) NHE-Z7y + 2 B { 77 + & R/ MR m i K /2(ii)) NHE-Z7r +
Ful g e L AV EH o R /ER3i) NHE-Zoy 7 9 & i e K /202
B8 2B H 5 K/E(iv) NHE-Z5y F ~ Log PIE 2 £ /D45 (B(E /NN 1EE
202 E - WA FE U (515 % H NHES & (L& %) (J) B NHE-
ZILEYEB LA ENEE FIE2 5 HEYTH -

AEHELHMHEEFEEET LA T2ENEE LE2EHEY
ARAZNHEE GLa S HEHES FE - HPZtaWEAAIDZ
G

B ER SRR

FEESMELEMATH
NHE?H/]/'HEM{:%%

v
HIHINHEZ /[N F (11)

Hof () 240 E AT E R - B AR BBt ANHE&E & /0 5 T
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hZE sy EEMENHE-Zy T AAEREE EA 2 ENEE I
=MLY ATHYERYHELERME - () BRNHEGa/ o128
R T80 7 > BoAE— (B AS EHE O o 1528 B SE AU AN B8 7 R S8 HY
Ry > KBRS RE s HG P NREcERERE © (i)
B AR RERBGERT 77 > & M E 7 88 70 (E U Z ANES 86 73 SO B A
ZFERE ) BEENREEZE N H 0 HEGABRE—=HZ [ 5N
ELBOME IS B o U 0 (iv) XoR — S BCEE B i & B SR U 2 MK
B B I B BT o R T L S AR BROR 8 HY A2 C - C 68 A B 7R 8 B (3 4
Ci-Cole B ~ WA~ BB B B0 % A ) DL R 48 AU ER 48 HL A .2 6f A0 2K
N B A ER R B BR 5 43 (B 40 Cu-Co 3R IR 3R 38 31 o0 AH Bk 2~ BE A RE B
oy HEBEEA © H(v) DREREE - ZEIIHERL - 28200 F
Z 1B -

N (EERERA T - O~ PP > Bal Bk 5 il A
MoaES MU T ZWERZBENERINEEYETFHREE T
RV ZBR T MGl ~ dEHUC 2R ~ SEHAC 2~ R 2
g EHA MBI 2 - FERMS > BIIEEEAE - A
ANE: ~ EBEEANE BN AEYETF kMG > sE0IR T M ~ &EHUUE
REH A LSO R FEIR > 55 EHUA R GEHUZ BRI ~ g BLORIE
foe AR R0~ mERE W I MR 5 BL AR AQBK MR BCAE AR B pHAE T H]
GIF & R w IR B T E IR ERY) 2 H AL B e & - B i (B4 =4k
B) ~ R R HEMY) - CHEEEERA T - BRI EH
pH{E T #1528 Bl 7 I &8 DL T & #4535 9 /Y &8 B (X 2 A& 30 73 B8
MRZHBE 7 - AE—FERPIMEERAI T > AFH LG EEL
HER®ES bz 28RS > W) BEAAADZ &
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Ro wo R
Raz‘s\\ # £ LN N\YNHZ
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N
LT TS AR LI
EYI R ZNHEIRHL &Y (111

HopZal i En #BH# R NHEG /Ny T+ ERELB T ZE—%F >
HIE/ME 5573 B 2Ry~ Ry e R EUACE: A SO H AL 7 K /2055 B
HF256,399,8245F sl - Z H ARV 2 E N E LI AV T2 6F AR
S LU R AT A AR R e — B H AY -

A > AEE T HEEREL > A REEAFH ZSET > A%H
ZEEEAAZENREE LIE25MEYTH ZNHEG s ba? i
AR ESRHLSNIERE - PS> E£SEEREERAIF - ILE
73 o R i S8R T o (i B A T AR — B2 B AR 0 R /B
BB R LA 2 Zal #EBh B (D& A2~ () PR A B XE (i) & 77 7 5
IBEPE P NHEGE GE &Y » WEL TR ZEE D — et — 2R

CES B2
f—);ﬂ f—%
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Rss # E NTNHZ R3 Q £ NYNHz
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IIX" —_
I'xll
BH
/—Pkﬁ
R2 H F " "B"
Jope Ve
Ra~ e N N NH»
8 F 8
o) 0o ?Iu; * HClI
Z
IIXII

5 54 HEYEHS)

C216355PA docx



201919629

LT E > JEEE—FREL - WAXHE T AYETFEE
—fixthfs B BEE O RAESREE 28y - £ BRI T I
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=& > DEHIRFFAE472.5-4.5 mg/dL (£70.81-1.45 mmol/L)&i[E N
NBEFEERAENFTIVFERFE 2 HE HPZBFERANHEDLL
6.0~6.1-62-6364-65-66-67~68-69-~7.0~7.1~7.2"
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(ml/min/kg) o T MR E > R FBM - EEELEEL97-137
ml/min 2~ & E N - BB M > 7E4988-128 ml/min” & E A - Fk
B AR FREEEG —EEAESR - Rt REBACHR Y 7%
A B Lk 5B M (B (Bl ) (AR 2RI B QSN EY9T
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1~ 508 A& 2 Co, o MR A SR Ul 2 J7 0576 9 2 50 20 14 E #8 (1 40
&) AL B Z AN B AL E/NRE88 - 87 - 86~ 85 - 84 - 83 »
82+81-80-79~78~77~76~75~74~73~72~71~70~69 - 68 -
67 ~ 66~ 65~ 64~ 63~ 62~ 616059~ 58+57~56~55~54~53-
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fE— g - LA Z &Y E Y E R R 2 Ce
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EORGERTFEOEBAE ZHIK - BEEEEGZ 2 EE
FIRRE B - EOREE RE R EBL45 mg/mmol ” FRE H E /AN
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5 W B BR 2 B EC IR BT - FGF23& B8 8] H B & BOL Mg ~ 18 K
B P AH IR 5 - R 3 £ 1 15 BR 7Y 6 B IR B F H FGF23 & &
B > {® 88 (£ B ] 40 Kirkpantur % A, Nephrol Dial Transplant.
26:1346-54, 2011) - & #% & CKD ([ §2 k& #E 17 3 ffr /10 % & A 2 {8
BE o AL —HRREE T ARSIl 2L &Y EH &) < 15 B TR B I OR
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VREEY 2 A KPTHE ERFEEKGYH £ DE5% ~ 10% ~ 20% -
30% - 40% ~ 50% ~ 60% ~ 70% ~ 80% ~ 90% ~ 100%E{200% 5K & % >
B 50 P AR T 5 B R B0 = B R ME B A A MEBE B £5 2 TP R > BE N el R 2
¥5 - Bl EmeSiE /5% 8% 2 PTHE & -

18 28 0 0 o 3% B SO P At 2 AR & Y () 0 0 P ik B
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RETERE 2 FEXEERFGR23E E R MFEIHRE R PTHE & 2 H#
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£ BB E A - 3% B SCHT It 2 AR & ) (B 20 #1011 Pi gy ik B
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A EEYHEN AL ERE ZFERERMEHREEEENS ENNE
DEI5% ~ 10% ~ 20% ~ 30% - 40% ~ 50% ~ 60% - 70% ~ 80% ~ 90% -
100% 5 200% 5 & % » FLAE 5 7 o 48 5 1 2 195 T W {5 375 A7 P 47 o8 g
il ADWGY 4 5, 8 /0 495% ~ 10% ~ 20% ~ 30% ~ 40% ~ 50% - 60% -
70% ~ 80% ~ 90% ~ 100%57200% 5% & % - IDWG B i % {£ % 17 2 Al ~
HIE s 2 eV E 5 8 0 & 2 8 (2 R Sarkar% A, Semin Dial.
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P& 85 > B[S $5 LI EH (2 A 70 Di MarcoZ A, Kidney International.
83:213-222, 2013) - F& M1 HE & b B2 B0 (R &) = i B2 B8 &5 & ) 2 T 0 0% o4
BEeEEZFEE LR OCMERRK - MRAERETR - ek
B PR ) 5] 5 38 DO B — S bR o s K Akt Z TR (B BB (B KB E £
B Ak A K g i T8 B8 (B 40 42 HL AT =) o B BB I AE 2 CKD ) (22 AL 140 Van
% AN, J Clin Biochem Nutr. 51:27-32, 2012) - R K XTIt 2 L&
2 F Sl 38 W] B A R U RE IR B B it B A A BY T AE IR e 2 T B
015 O B e ek B B ITLE ~ B0 B SR Al 2 AR R MR AR &H = - #E
BRNAEEmBERERGEG  FERERIE EmEERU > LA
SCRT A 2 AL & VI ECAE & ) A B AR R A R T e P R 2 B b > BROR]
EFAEZANLYERE  SAfEmERMmBEREREFEE N RIER
BE -

= e R BB IE A I8 #5 (b 2 TR 3% 1155 98 ) (22 L Giachelli, Kidney
Int. 75:890-897, 2009) - K% 2 &k K P 20 2 b B% #5 7% f8 & 8 5 (b
ZAREE H AT FAE R S ~ o0 AL RO B A o o 23 [ S GH &8 o ok R 65
ZWE LR R BE S ERLEHRE AG T 2hE T F
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EEMEY > AE AR ERBR . T EAL SR REWIE DI -
e 2 {1 L8 B 90390 O R B R AL B GE - EL S L B BRI SR MR 5T
BEE A (20 EE 5 H 18R B IR 2 (2 B Guerin %
A, Circulation. 103:987-992, 2001) - [N it A P& B o {5 $5 {F 0] /g 7 B0,
% 975 75 B 2 36 0% R 3E T 0 FL TS % /£ CKD ) ESRD 8 % of 11l I
2L S SE T B B b E R E - (R 1 R 2 AT R
/) 5 1 B 8 ) T B L L SR D B 5 R - PRL AR IE A S T AR
> 5 55 G R 2 St (BB T B I 45 (b R YRR B 45 (k.
% o BLEE A BB R /S R 45 AL o W B W BS B8 M 4  CKD X ESRD
2 E— A - AL — BB o SRR ST R S S G
167 7 B (B8 R /b R I 85 R SR D R 2 & - 1
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KCIl ~ 2 mM CaCl, + 1 mM MgCl, » pH 7.4)8 S4B W 20 » B2 e =8
THEAS yWME (LR S A E) 3,3-3L6- B (LI aEH S 5)-5-(Z
Bl S8 5= B S0 BL ) B R )-3- Il S0 B -3H- B [ 2 2R R g - 1,9'- O JF DR IR -
2'.7'- — %) N [ s (BCECF-AM) > NH,CI-HEPES 4 f& &% (20 mM

=,

NH4C1 + 80 mM NaCl + 50 mM HEPES 5 mM KCI -+ 2 mM CaCl, ~ 1
mM MgCl, » pH 7.4)— {2 B 3053 % -

4 Bf B 4 $% 4 Na* > HEPES (100 mMJE f# -~ 50 mM HEPES - 10
mM% & # - 5 mM KC1+ 2 mM CaCl, ~ | mM MgCl, » pH 7.4)% H& /i

» HAE = R NEMEE & E R E 107 # DL FE (KT N pHE -
NHE3 /M & ~ M i N pHAE B #5 R I & H 0.4 nM AL 52 PN A S
oK% (EIPA » —FENHE- UJE M 2 B S A - KA HIIHINHE3) & 0-30
uMBI AL G B 8582 Rl #57 Z B HYNa-HEPES&E i b 47 © H

G5 HI A ¥ 7 pHAE A BURUBCECFEE St (hex 439 nm > Ay 538 nm)fZ IEHY

pH{E  FiBCECF & )t & B (hex 505 nm > dep 538 nm) o K #)] 47 28 28 LA
g2 B2 DL EEEEEE > HplCsofE (£ A GraphPad Prismffi &t -
G AL Y T RE3S «

BB B oG ERRNERE KEMFEEAXLFEEHR
EEO LY MH 8RN 28T - JUEEY 2 5008 -2 R K &
(Sprague-Dawley rat)f# [ Charles River Laboratories (Hollister, CA) -
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TrREE2E » HIEW ARG EEZ/D3KX - BY6 & Harlan Teklad
Global 20181 &5 8% & ¥ (Indianapolis, IN)H 1 2 (& & 7T B [ B 5= HY
H7K B4R NOAMEPM Z IZAE L/ BEEFEF - f£H3EE K » 4PM
BLISPM 2 » —&H KE(n = )R OE A0 mL/kg” 845 BLH|
s LEY G a2 28 BOEEICK) -

HEREE  SYERFENA#HES » EdHRDERP a8
BEHEEY AEERHK - fE5 8% 16/ - YT R 5 L #5 ih id ([
BWILBEAFEREPR - REBEARETWERI T ZBEEEFKERRE
HEBHERARNEHER  BEEP R0 ( FRAL 5 2
PRI USRI B Z R > 3 BARIEFERMER S 40 2
RPN - BAGHEE 5 HEREEER) - hE—HANMAH
R E(n = 6) 2 W i &’ 5F 73 5K 7 55 {5 2K 1 7E K B 5 {F P =T
(FFS) - #ERI4H T {E K1 -

BN REm > LEE WA E R B AE3.600xg T #El -
AL L B Milli-Q /K 1 M B 1004 > #£F & 02 pm GHP Pall
AcroPrepifi JE iz (Pall Life Sciences, Ann Arbor, M)} - & 7% ¥ Mk
TR LT oM o T ROT & &K BIE 2 R IUY R B 2 Dionex 1CS-3000
B T J& #T 24T (Dionex, Sunnyvale, CA) b - [FHt TR A FRE A
B 25 mMH 5 b 6 F B a5 BER| - £ IonPac CSI12A 2 mm A & x250

» 8 pumifir 18 B B 7 3B i (Dionex)) By B - fERAIEH &AL -
Na*~ NH," » K* ~ Mg** Jz Ca®* 2 [ i T 1% 48 JE. & ¥ (Dionex) B {# 17 122
ELEEW o £ 16/NFIFE AN GHIER 2 WE B HEE BFR KL
21 medfy Z HERIAWEE - A K E 2 R Na (uNa)F% o & &K 715
B2 Hmoth - BFEM A ER 72 EZE T4 & Dunnett 3 1% 1z &g
(Dunnett's post hoc test);& &% 55 1 19 {8 B L B 4H “1 #5 {E AH 1T EE g% -
R TRE3G -
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L&Y | HERE WHEAE | mE | Bz | 82 | ZEREE | KHEE
@t | NHE3 pICso | NHE3 pICso | mg/kg | PRNa% | FRP% | 53 P5(H | ZelBE
1 6.60 10 87% 52% 1
2 6.70 6.50 10 115% 80% 1
3 7.40 7.60 1 41% 57% 1
4 6.90 6.80 10 84% 106% 1
10 51% 65% 1
> 6-90 785 30 23% 105% 2
6 8.35 8.30 1 21% 46% 2
7 6.30 7.20 10 76% 90% 1
10 73% 101% 1
8 6-90 640 30 31% 114% 2
9 6.50 7.10 10 56% 77% 1
10 6.65 7.50 10 76% 80% 1
10 60% 64% 1
11 6.95 6.80 30 9% 9% >
12 6.10 7.00 10 82% 94% 1
13 6.70 7.40 10 74% 56% 1
14 7.00 7.60 10 51% 59% 1
15 7.30 7.90 10 77% 65% 1
16 6.70 7.80 30 87% 123% 1
17 7.10 6.60 30 86% 120% 1
18 7.25 7.35 10 74% 142% 1
18 6.90 6.90 30 41% 109% 1
19 7.00 7.40 10 72% 119% 1
20 7.30 7.20 10 86% 81% 1
21 6.10 7.00 10 66% 101% 1
1 91% 64% 1
22 7.34 6.95 0 19% 0% > >
23 6.87 8.55 10 73% 95% 1 2
10 100% 80% 1
24 7.68 8.58 30 7% 0% 3
25 6.85 6.60 10 87% 150% 1
26 7.50 7.70 10 78% 77% 1
27 7.50 8.40 10 51% 91% 1 2
28 7.60 8.10 10 83% 129% 1
29 7.50 8.10 10 92% 102% 1
30 7.80 8.40 10 100% 104% 1
31 7.70 7.70 10 96% 81% 1
32 7.30 8.40 10 128% 122% 1
33 7.40 7.90 10 98% 117% 1
34 7.90 8.20 10 76% 72% 1
35 8.00 8.30 10 65% 57% 1
36 7.60 8.00 10 85% 86% 1
37 7.50 7.50 10 63% 101% 1
38 5.50 5.60 10 101% 120% 1
1 71% 166% 1
39 730 10 68% 130% 1
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L&Y | HERE WHEAE | mE | Bz | 82 | ZEREE | KHEE
@t | NHE3 pICso | NHE3 pICso | mg/kg | PRNa% | FRP% | 53 P5(H | ZelBE
1 80% 149% 1
40 <5.00 <5.00 0 90% 123% 1
41 7.90 8.20 10 104% 133% 1
42 7.70 8.20 10 94% 94% 1
43 7.50 7.70 10 70% 101% 1
44 7.70 7.90 10 88% 102% 1
45 7.50 7.90 10 97% 109% 1
46 7.80 7.90 10 58% 112% 1
47 7.30 7.80 10 73% 51% 1
48 7.55 7.10 10 68% 55% 1
49 7.65 7.40 10 38% 77% 1
50 7.45 7.60 10 82% 50% 1
51 7.40 7.90 10 79% 52% 1
52 7.35 7.40 10 68% 71% 1
53 7.45 7.40 10 100% 59% 1
54 7.30 7.50 10 75% 72% 1
55 7.70 7.90 10 85% 45% 1
56 6.90 7.00 10 15% 50% 2
57 7.10 7.50 10 25% 75% 3
58 6.30 7.30 10 82% 68% 1
59 6.90 7.30 10 18% 45% 2
60 6.35 7.10 10 67% 92% 1
1 93% 96% 1
61 7.00 7.80 3 50% 70% 1
10 21% 67% 3
62 <5.00 7.25 10 121% 77% 1
63 7.20 8.00 10 51% 95% 1
64 7.40 8.20 10 34% 66% 1
65 8.85 8.00 10 93% 85% 1
66 8.35 8.35 10 35% 30% 1
67 8.00 8.70 10 4% 67% 2
68 <5.00 <5.00 10 70% 97% 1
69 6.60 6.70 10 82% 78% 1
70 6.70 7.20 10 96% 83% 1
71 6.50 7.00 10 80% 40% 1
1 82% 99% 1
72 8.30 8.25 3 74% 115% 2
10 33% 43% 1
73 5.30 6.30 10 74% 49% 2
74 6.30 6.80 10 30% 44% 3
75 6.30 6.90 10 81% 55% 1
1 58% 96% 1
76 5.60 6.40 3 40% 89% 2
10 12% 61% 3
1 80% 82% 2
77 6.25 7.35 3 36% 79% > 2
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L&Y | HERE WHEAE | mE | Bz | 82 | ZEREE | KHEE
@t | NHE3 pICso | NHE3 pICso | mg/kg | PRNa% | FRP% | 53 P5(H | ZelBE
10 17% 41% 4
78 6.00 6.50 10 53% 39% 2
1 65% 109% 1
79 6.50 7.20 3 44% 81% 2
10 17% 33% 3
1 66% 70% 1
80 5.50 6.93 3 55% 39% 2 2
10 9% 21% 3
81 7.90 7.90 10 11% 42% 2
82 6.80 7.10 10 47% 69% 1
83 <5.00 <5.00 10 82% 59% 1
84 7.50 7.70 8 7% 47% 3
85 5.80 6.10 10 92% 85% 1
86 5.80 5.90 10 87% 89% 1
87 <5.00 8.20 3 54% 29% 1
1 84% 77% 1 2
88 7.07 7.93 3 22% 75% 3 3
10 21% 69% 5
2.5 55% 50% 2
89 7.10 7.90 0 19% 7% 3
1 76% 65% 1
90 7.20 7.85 3 30% 58% 1
10 38% 20% 5
91 5.30 <5.00 10 77% 56% 1
92 <5.00 10 62% 70% 1
93 <5.00 10 78% 75% 1
94 <5.00 5.60 10 67% 66% 1
95 6.60 7.00 10 38% 111% 2
96 7.50 8.30 10 33% 94% 1
97 7.60 8.50 10 64% 78% 1
98 8.40 8.10 10 83% 88% 1
99 8.60 5.00 10 41% 52% 1
100 8.10 8.30 10 57% 68% 1
101 <5.00 8.10 10 64% 81% 1
102 6.60 10 86% 92% 1
103 6.70 10 40% 71% 1
104 6.70 10 56% 62% 2
105 5.90 3 119% 154% 1
1 98% 124% 1
106 7.00 7.90 3 76% 39% 2
10 20% 64% 4
1 88% 106% 1
107 6.90 8.10 3 55% 66% 1
10 28% 59% 4
108 8.40 3 13% 51% 4
109 7.40 8.10 1 64% 65% 1
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L&Y | HERE WHEAE | mE | Bz | 82 | ZEREE | KHEE
@t | NHE3 pICso | NHE3 pICso | mg/kg | PRNa% | FRP% | 53 P5(H | ZelBE
3 52% 51% 2
10 28% 52% 4
110 5.80 3 63% 68% 1
111 <5.00 10 60% 69% 2
112 <5.00 10 73% 67% 1
113 <5.00 <5.00 10 64% 61% 1
114 <5.00 <5.00 10 45% 100% 3
115 <5.00 8.55 10 69% 60% 1
116 <5.00 8.30 10 84% 130% 1
117 7.50 8.20 10 77% 98% 1
118 7.40 8.10 10 83% 131% 1
119 8.70 7.80 10 43% 52% 1
120 7.80 3 71% 71% 1
121 <5.00 3 92% 151% 1
122 6.20 6.80 3 30% 87% 2
1 49% 124% 1 2
123 7.50 7.80 3 2% 8% 3 3
1 69% 154% 1
124 7.17 7.50 3 % 1% > >
125 <5.00 10 81% 278% 1
126 <5.00 6.55 10 93% 94% 1
1 55% 159% 1 2
127 8.20 8.30 3 39% 62% 1 4
10 9% 53% 1
1 46% 90% 1 2
128 7.10 8.00 3 35% 53% > 1
129 5.60 6.90 3 16% 48% 2
130 6.10 7.20 3 18% 70% 2
131 6.10 7.20 3 38% 68% 2
132 6.00 7.70 3 65% 88% 1
133 6.50 7.30 3 23% 67% 2
134 6.50 6.50 3 64% 72% 1
1 100% 92% 1
135 7.40 8.45 3 94% 44% 1
10 58% 85% 2
136 <5.00 7.70 10 104% 93% 1
1 39% 137% 1
137 7.30 7.30 3 3% 139% 3 >
138 7.30 7.30 3 37% 78% 2
1 80% 63% 1
139 7.60 7.80 3 7% 15% 3 >
140 8.90 7.70 10 110% 121% 1
141 6.90 7.40 3 63% 24% 2
142 8.10 7.10 3 45% 38% 2
1 68% 73% 1
143 7.25 7.27 3 4% 93% 3 3
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L&Y | HERE WHEAE | mE | Bz | 82 | ZEREE | KHEE
@t | NHE3 pICso | NHE3 pICso | mg/kg | PRNa% | FRP% | 53 P5(H | ZelBE
144 7.20 7.77 3 32% 47% 2 2
145 7.60 7.70 3 41% 51% 3
146 7.80 8.35 3 70% 58% 2
147 7.00 7.67 3 40% 32% 2 3
148 8.40 7.80 3 49% 146% 1
1 54% 122% 1
149 8.10 8.00 2 53% 69% 2
3 46% 115% 1 2
3 73% 74% 1
150 8.60 8.00 0 2% 159% 1
3 78% 52% 1
151 8.30 7.50 0 2% 121% >
152 <5.00 8.70 10 26% 74% 1
153 6.90 7.50 3 28% 84% 3
154 6.80 6.80 3 112% 65% 1
155 7.70 7.90 3 40% 44% 2
156 6.70 7.20 3 13% 67% 3
157 7.70 7.77 3 26% 50% 3 3
158 <5.00 6.90 3 32% 64% 2
159 7.20 7.30 3 27% 55% 2
160 7.70 10 108% 77% 1
161 9.20 7.60 3 82% 60% 2
162 7.30 6.60 2 130% 50% 2
163 7.90 7.60 3 27% 48% 2
164 7.53 8.13 3 18% 63% 3 2
165 <5.00 8.20 10 104% 68% 1
166 <5.00 8.40 10 111% 43% 1
167 5.80 8.37 3 36% 99% 2
168 7.35 8.13 3 56% 50% 1
169 6.50 6.20 3 42% 64% 2
170 7.10 7.20 3 31% 34% 2
171 8.20 10 49% 49% 1
172 8.20 7.10 3 26% 42% 2
173 7.60 8.10 2.5 64% 69% 2
3 37% 55% 1
174 8.60 8.53 0 19% 1% 1
175 7.80 7.40 3 102% 48% 1
176 7.50 7.40 3 73% 92% 1
177 7.70 7.80 3 52% 45% 2
178 7.10 7.33 3 18% 46% 3
179 8.00 7.77 3 40% 66% 1
0.03 67% 80% 1
0.1 45% 82% 1
180 8.03 8.30 0.3 33% 75% 3
1 15% 69% 3 38
3 53% 38% 4
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£ TR, RRETNHEER 2 ERMEZ S o thagE s
1 (bt ) d iyl s 1T

£ TEE RETNHEEE ZERMBE 2o A FzipH{E
B MR A 2 Bk - & NI E M KPR (L&Yl &K B NHE3 7
B Na"REMH R m L 2T - B8RS (OK)H M E ATCCE R H
REBHRHEEE - SMEF ALK RKENHEIER 5| AOK4F » H
WA 2ol BT HAERIRK - BEEE LT HH - 4 HNaCl-
HEPES4E &% (100 mM NaCl ~ 50 mM HEPES - 10 mM%j & f# - 5mM
KCl -~ 2 mM CaCl, ~ 1 mM MgCl, » pH 7.4 R - HEFH 270-30
uMHIER (£ & %) 2 NaCl-HEPES 4% 1 /R 72 2 -

0TS R  aAMNREY  EEHREMBEKE » AMEEY
<~ NaCl-HEPES 4 E )& 7 WA Wi X > #EF L =" T & HS M
BCECF-AM_” NH,CI-HEPES4E ;%% (20 mM NH,CI ~ 80 mM NaCl ~ 50
mM HEPES - 5 mM KCI » 2mM CaCl, ~ 1 mM MgCl, > pH 7.4) —i2%
53047 8 o 41 M A f% §% & Na® 2 HEPES (100 mMJE iz - 50 mM
HEPES - 10 mM#& & # - 5 mM KC1 ~ 2 mM CaCl, ~ 1 mM MgCl, » pH
T.4) 5K B AL Z R T A5 A8 (5] 48 #k H S B 1047 88 DARE (R Al A A
pH{E - NHE3/+ &~ F MM A pHEKRER A INEH0.4 yMZ AR
N B oK V& (EIPA » — FENHE-1E M 2 B M S A - H R &
NHE3) ~ Na-HEPES 4 7 /& B i6 (L & P B gl 12 407 §8) - H & HIUHE H 7
pHE N G BiBCECF & # (hex 439 nm > ke 538 nm)# 1F HY pHAE 8 &K
BCECFE Yt Z T EE (Aex 505 nm > Aoy 538 nm) o & 7] 4G 2R 3 DL 25 2
22 LA FE T E g E - 0 plCsofE £ F GraphPad Prismff gt o

R Z NaP2biE M M. SR )7 7% (2 R Mohrmann %
A Am. J. Phys. 250(3 pt 1):G323-30, 1986) 7 &% » & M55 f% & (PR
W2 g fE 2 & - B S5 2 > HEK2934H i &% 45 15 K Bl 20 A\ $H NaP2b 2
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RV AT - 5K > &8 2 A0 A 22 2 B2 g ] i 2 DLRE
JRPEPIT S 2 7 by % B8 e 25 U5 1 138 22 A K - (50 153 T — R0 B 9 R R 17 gl
Bz B X JEME AR 1 5 ANaP2b RN A& T 2 &M - EEB(ERE Z M

A LEVIFALBAFAAT > AR s iR —EEs - |
e 1% > AR > R AR Al 2 A B B E RS TR R

PO ST BOH E -

HEK293 4f fg & 2= f& (% 7% 7 0 (American Type Culture
collection) &G HRIE HEHEZE T - KE R A NaP2b 2 R EL 4l &
(SLC34A2)J H Open Biosystems (H §% 45 545 5 B MRN1768-9510282
FeMHS1010-99823026) « f# /L WifE AN FHNaP2b 2 R EFIHEEEE - T
Fy[E o) 2 Y a e B )R A YIb (NCBIZ % R4l 73 il B - NP_006415.2
FNP_001171470.1) - MHS1010-99823026H B i Bl 38 = 5 %1 ¥ JE 7 [
IR . B EEREAES T ERIEEE 2 IE N R M Pilh 24
EME o AL - fEcDNAZEE DI [E o) AT Y afd ¥ e © Blgy s LEE - A
b P Ay B3 45 T Pilg 25 o (RIE - A B NaP2b#ll il 2 0 58 2 52 A [
R Y)a -

5 4 B DL 25,000 41 AR/ FL R FE 2 96 7L A S B IRK - AE
2000 (Invitrogen)H L5 ANaP2b ¢DNA » HEE —(HiRKEE RN
WA OIES - BEEEBEY W - B 4 A RS b 4 R (14
mM Tris ~ 137 mM&Z(LIE@ - 5.4 mM KCl - 2.8 mM CaCl, ~ 1.2 mM
MgSO, ~ 100 uM KH,PO, ~ | mg/mLAMEHEH » pH 7.4) 5% K —
K- BEWAEH6-9 nCi/mL “PIE# i (Perkin Elmer) & I3 (£ &
Yy 2 W i R 4% 1T TR BCE B R U 4% TR (14 mM Tris ~ 137 mM& (L
%9 ~ 5.4 mM KCI ~ 2.8 mM CaCl, ~ 1.2 mM MgSO, ~ 100 pM KH,POy, -
PiT-JLEVE] ~ 1| mg/mLAFMEHEH » pH 74H)EH - S{EEWEEO.1
nMZ30 pM#E BN 2+ R E T o ot — /(&7 ARG
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B2 R o =R T TR BRoESY > HAEM
KR EIEERA3T mMEAEH ~ 14 mM Tris - pH 7.4)2 X - AT
F& AR IN20 pL 0.1%ME )5 80(Tween 80) > #2385 100 pLPGKESTAG 75 #%

H.{# F§ TopCount (Perkin Elmer)st & -
log){g {f /] GraphPad Prism&t & - {3
& M Pilk U 2

e

HAsAEG Y ZpIC50 AC50 25
WHot o n AL L F R T - 4K

M2 /030573# Hilf520.6 % (v/v) DMSO - fi&7 F {F

tE F ALY DL N RESH o
FE5
K ENHE3 AJENHE3
ey pICso pICso pICso pICso pICs
= k| FieE Y FiE AJENap2B
001? 7.6 nd 7.4 nd nd
002° 8 8.4 8 8.2 <4.5
003° 8.6 nd 8 8.1 nd
004° 7.3 5.6 7.3 5.6 nd
005° <5.0 nd <5.0 nd nd
“YE&®o0l 2 s e =t 7R - M(E& %002 - 003 ~ 004 K

0052 B0 B0 P (U ik

HE KRBT K Z sk Ay
il 8 ) f 8 PR 2 Nafp ittt (1F & 5 ] %) 2 i

T -

1T H AL E B DAL B & R RE T HsE(EEY - A

& REBEEMNEORLEEYSE B KEE
© ERFON B RINE 7L

(UNa%) s REFB~BE EHEEaY -  EGRERNLLTRE6TE -
Z#<E6
pICso pICso
ev=x] S oy, UNa (%)
001° 7.4 nd 1 mg/kg 41
002° 8 8.2 1 mg/kg T 11
003" 8 8.1 1 mg/kg F22
004° 73 5.6 10 mg/kg 68
005° <5.0 nd 10 mg/kg 90

L& P1001 25 i i 2 =X

0052 B RGBT Uk

TR - ME& #7002 ~ 003 ~ 004 K
TR -
I 2 & R 4 5 (B & %002 5 003 5 NHE3 /i B 2 Na™ {6 P H' 52
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e i 0 Y B A - (b & 97004 5 NHE3 /) 2 2 Na* (R 8 1 H' |2
[ B A BT JE R BRI A - SRR L& 005 K JEE MY -

HHI3

EHEERETHERPROMS Z BHEWHE

i R R E& 1003 - 0045005 (KERE4 > 2H _EREEP )
ZALEYAA R B FIHE G MR BRI 2 ) - REEORSEE
RO ZEEEIRAS ml/kg (891.3 ml) 8 mMEAB PP Pif+/- 10
mg/kg Bl LG VIRERL - JREFEE —FHG) 75 mMEE fE+ 4 mM Ca
B¢ (ii) 4 mM Cafi pi iV 45 8275 K -

GRBERPEI1IA-ICH - B1AERE& Y004 (—EIEFF&E M
NHE3 I %) (75 B ¥ PR NaJe 2 i =0 4 28 3 52 20 71 Bk /) Pilk Ui 5 3
R0 EE A0 AL & #1003 2 5 68 M 401 i) 25 (71 BO 3% 3% UNag 2 RV R EH P
BB )H R o B & Y00S5 I o3 M o By JEVEMEHY © B 1B-CER{EEY)
0037f %] & 1 /Ca (1B) &z Ca (1C){F AL & [FERPiIR UL -

BHl4
ERFBEMBMLESH L2 KREHEEFHER

1814 B % (CKD) B A 2 fE 48 i % 1 > H % 3 CKDEY % 55 B R R AL
A BB ) B B (9 0 = o B B M E - v 85 ) R i B $5 10 o R AT
R UGB G YO002CKRERE4Y  EH "HERERP ) —BRET
CKDFF (L & $5 1k 2 JR i R B A2 h 09 A 500k AR R
MR R 2 H 8 HUE M 4 4 7 D5 L 4 = 0% B2 B8 I fE % i & 85 1k (2
H.LopezZ A, J. Am. Soc. Nephrol. 17:795-804, 2006) - F 2% F| F 531
E-ZFRE > ZERBOTER  BHEURMKIFRS6E 5 EH
$5 =M BLOE M 4E 2 EDs) > 80 ng/kg » BEEEN » §HE3RN  REBEELK
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“i{b.20.9% PhE & (i M 5k) -

FHH0.8E 1.5 mg/dIZMIENET & B RAEE » & KRE 7KW {EE
BRdH o DUl AR BB ex & BOR A L& %7002 (0.065 me/g& 1)) 2 MH [ 8K
E@mASEY Y B—HEBENBERMEMES2E X BHEE
IREIZE R &S B E5 (0 - TSRS Etan A B2+ -

BEZERAEMLEER (BOR)E B HEE (n=12) 5 (L & ¥ 002
(n=12) - 2@ 3A-F AR W4 2 ¥ 4A B8 5 Je A 28 1 0% 2 80 (38 40 M
g~ MOFES - MOFALEF RIMRRZEEVEE -

KEE2TRZ LB M2 HERNEIA-FE - LEERE
o I A AL B P B ~ 1 A% 58 R /D R i A FGF-23 /)

BEBELEEERGEERTAEST - LEERERLOREER
B B RAAL & Y002/ B 2 KRB R E « MmN E KD T - 1t
SHERRALEVONER Y RKEFERGYEE/NEETAERES

>

H

B IO PR R (Con) & M BEBE (5] i & & R R B 6A-B < 5
GREBAFLEGWO02I6 N IEEaERK - HEEBE NG MEH—Z
Az TRUM AL > LB Nafg IR — 22 -

AEBLIME R AHSSEE RN ETA-BT - WEERE SRS
Y100275 R0 0 H B S5 (B R < B A 85 kel 0 DL RGO I E $5 1k
MEMEFRKEYEZENEMN

g EEYO02E R ZE B YA » BE LB KRB EF X - B
S RS (E A > BBV MR ME #9510 o A2 pE BE AH R A E
FEREERZIETE > HANELTER B - A ZaRtts
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R{E 71.7 75.7 79.7
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