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SR AAGENA, 2 BAAM ZIAE 15 o3 deted, $ROR Fe 1F o4 Frie] ofshH 44
sE e 249 2FHo] ol d8E st ddAldA FAHAY, sE ZE e A 7k AN S
A9 W, 1, 2,3, 4,5, 6,7, 8 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,

26, 27, 28, 29, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000nM i
2k o]Zl minke] Pi £E EE F5E AdE] A% 16 7HE 5 Advk. 2] AAFE A, B A
ZIAE 15 o] SFtE, dRoR EE 1T o] e ofdH &4 sdte Ee 243 23] oE
daez st WA FoluAY, 5 29 T AXE 7 AAelA SA4E W, °F 6.0, 6.05, 6.1, 6.15,
6.2, 6.25, 6.3, 6.35, 6.4, 6.45, 6.5, 6.55, 6.6, 6.65, 6.7, 6.75, 6.8, 6.85, 6.9, 6.95, 7.0, 7.05,
7.1, 7.15, 7.2, 7.25, 7.3, 7.35, 7.4, 7.45, 7.5, 7.55, 7.6, 7.65. 7.7, 7.75, 7.8, 7.85, 7.9, 7.95,
8.0, 8.05, 8.1, 8.15, 8.2, 8.25, 8.3, 8.35, 8.4, 8.45, 8.5, 8.55, 8.6, 8.65, 8.7, 8.75, 8.8, 8.85,
8.9, 8.95, L= 9.0 = digf o]Z x3e] Pi % EE F5E A6 AT 16es 7M. 5 k.

B A AREE v R, IC, dE 5ol IRF diRAl, 8 B g/EE A 7N = et HAgo
A oole] FHo A& avte] 50%7F wEE= 5 A=A Aejdrt. plCs 10

o] A F(EE plCy = -log(1Cs)) S Qu| gt} (F-& [Selvaraj et al., Current Trends in Biotechnology and
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Pharmacy. 5: 1104-1109, 2011] =), EAFH|E 4 = 549 AdAe &4 SAHs 7] 93 AAo 5
kel 2 Al dlol] 7]AjE o] 9L

E2T0lE A3tE HARR 3k A T Pio] £ BE F5E Adsa, ¥
Ha, 2 dge] AAFEE dutdor HEAHoR HiloR A o§ BIE IE
Yot FgE v sHAE AT FA4E xsbstE U Fodd HiEiAY o & %’4611 A8
Ao g A 01% E7bsst ShgbEe] o ¥ o]
2 A Aol A
/= iy EXAFHo =
Aaol e dH EAHoE o A% 2.5 WA 4.5mg/dl E=X= 0.81 WA 1.45mmol/
L9} e A digAe) A g% o] oF 150%, 145%, 140%, 135%, 130%, 125%, 120%,
115%, 110%, 105%, =3+ 100%(843h) = Tho g2 Zhasith, 9E AAIFHo A, Aol Qo] FF
= v x& A BlE oF wE AHolx ok 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% o] FAdTi. W4
AAGHNA, & EAFOIE ¥& HEE FX= HXR A HE] o Ei= Holm: oF 5%, 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, 100% |4+, vl &A= ¢k 20%, 30%, 40%, 50%, =¥ 60% Z+Agch, 2@ A
AFGeel A, o]F Ha= 3t didAdd Uig s3E] Fo= W WA e IAHE FXE HX R AH
of mla) Hojw= ok 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 200% ©]*+ Z7}A|Z1Th.

2 3olE A3t

=i &
A&, 2wy AAHd e °1HWOE Aoz dojo] Fof AR ofgk, AAAOZ HAoRF A o] & 7}
S8 FE, B, dEAsHAE AU FAE wiAS Fo] AR og, 2 WAA Y JAlE dEAoZ Hal
o2 AA o]& EVEE IFES o8 Ao ol @ #AA HAAFH A, FFES] Foe LANIF O
FAA S A E2H0E gk EE FAE (QIF A A 2.5 A 4.5mg/dl EE 0.81 WA 1.45mmol/
eoF e AT gaAY) A I EATOlE F£29 oF 150%, 145%, 140%, 135%, 130%, 125%, 120%,

[e]
115%, 110%, 105%, X 100%(A2sl) T= =k o

A o]=8] NHES-wi7) s
T

; == 0]
OE x2AelN GEF 54 Eb FFE 49 2dsd @

A mgto g7 ZFAAZItE, W AAHE A, o]E TR

sl Al dg e FoE nw TAHOE FE £ F£XE "X 7 A Hle] FHolx: ¢ 5%, 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% o] F7kAIZlct

e AAGHA, 2 o] NHE3- éﬂ FFES HEF B Fh o] 29 NHE3-wi/ 5ol gt oo &

A IR SHoE . oF W, 249 FFEE UEF o] B i o] NES-vI/ S5EE A

A7171e Aoz drdol. Olﬂw "ole LA SRS mEbA SR B/EE AN e £adolE H

UYEE & Bx 5 7 UE Adet=s AHE 5 A te AAFHCIM, 7] e UEF o2 9

AsAI71 71l A= & &

= = 0 v ol =X AR E

FrE AselEs Aed 5 Addh
dele] ojeol FEH A FFo] glo], "A&HA" NHE3 AsA sHFE(E Bol, "FAA" £ 9 "ALKH" =
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A E ot ol NHE3el Aftelar YEF 9 4 o2 NHE3-#l/] 945 Adsts sh§E)e] Pid
YEF 9 F4 o] NE-v/] 9% & tE AsA77]o 2F A dAHo=z FAd A
W2, BxE54 NES 2= (oE 59, "SZHA" 27 sholl NIE3 AgstAY, T28x] fow o
i, YEF 9 $a o9 NHE3-wi/| A45S AsstAnt, "A&A" & 2
A o= ShE) 7 Pig S As|Al7] 7] =

AA 7 7)ol A6l AAH o o] ohd oz AZtHE. oE s§HE
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o BN 4
_IRHUOL
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2 o

ol O
o o
(o]
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oﬁ%
=
o 2
R
N
=

zadoE ol &(P)e F4 B UEF B Fa oo NE-W 945 = thE A
7- a=d
N

lolth. ol % #dA AAFH =, & Eo] ol& L 3= o
1 A

2 g o]29] NHE3-w#i7) T FgHdg As) AAgAAe sE Al oEH] A3 ddE EHo= S
(S Eo], ZF[PVAS USA. (1984) 81(23): 7436-7440]; @ AA o 1-2 Fx)

NHE3-wli 7] 3]&o dial] Algsl7] e, & £ ¢F 105, 208, 305, 40%, 508,
=]

B ool waE & ok 92 A%y 2N, AY sHEe A% ok AES ou] FeA
o0F A AN AA kI, HFA} HrhHlo] X pliE FFI(AE Fol, oF 108, 20%, 302, 40
B, 508 R 60 ol Bo FeAUR), T AL phel NIES-FIA) el elol A shaE glo] 44
& @EAle] A7l 8l A

S244 271e, o Bol AW SFEel 4 AL pHe) NHE-vl/) SlEe] @AY Eo Ash LA
M, 5 7] sHEel AEW phel A8 AN Aol m AASE Boel AAbEA Bt A48 ¥
o 249 S 270 s, fFATE AAEe] AL phE WHFR(AF Eol, o 108, 208, 308, 40
B, 508 i 60% o Bok eAUY), T ALY phel NHES-v) 8%e] AW SRS Fheks 44
& AFA Aol ol AN, shbe] AR AE AW AN, AXY phs] AR AF FW v
of plil W PFow PAstd vhAe] PPl pil W WSE BUEPFoEH S48 & Aok, AAHS v}
AL W2 OHIBAME) 3,3'-(3',6'-H] 2 (Ch B AT M HA)=5-((OhA 5 A v B A]) 7 )-3-% Aa-311- 2] 2 [ o}
°]

ZFT-1,9' -7 -2 | 7' -to]d)tho] LR 3} - of| o] E (BCECF) & E &3},

ael e, olF B4 SRS EF 2 54 olee] NMES-u/) A5Ee] JPY A ARelAe 8
TR A A A% BYS BAOR s, Z24H 24 el ST plCa(plConan) S AEH 24 5

o

ol spet=2] plCu(plCanas)ell HAEAom AT, Aoz IAIvU= AL, A5 5 pllizgy 2

pICsonas #tol <F 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, X 10% WSl H$E2 ¥g3t

kv

o

Ae P,

=i

pICsozza E plCsqzns, & e HoJx ¢F 6.5, 6.55. 6.6, 6.65, 6.7. 6.75, 6.8, 6.85, 6.9, 6.95, 7.0,

7.05, 7.1, 7.15, 7.2, 7.25, 7.3, 7.35, 7.4, 7.45, 7.5, 7.55, 7.6, 7.65. 7.7, 7.75, 7.8, 7.85, 7.9,
7.95, 8.0, 8.05, 8.1, 8.15, 8.2, 8.25, 8.3, 8.35, 8.4, 8.45, 8.5, 8.55, 8.6, 8.65, 8.7, 8.75, 8.8,
8.85, 8.9, 8.95, = 9.0& XEFate], oF e Aok of 7.00th. HR FelA, 44 27 9 FFE
O] ICs(ICsz24)> AEH 231 3k 33Fa9 ICo(ICsmss)ol AHA o2 At AFAoz JAg =

AL o2 50 [Chpzany D ICxqzg ALl °F 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, W= 10% WSl A= =

_20_



[0139]

[0140]

[0141]

[0142]

[0143]

ZIHSd 10-2025-0026881

3

et

k)

gt
0.06, 0.05, 0.04, 0.03, 0.02, 0.01, 0.009, 0.008, 0.007, 0.006, 0.005, 0.004, 0.003, 0.002, Z=+= 0.001
uM, =+ 9F 0.001 WA 0.3, 0.001 W= 0.2, 0.001 =] 0.1, 0.001 WA 0.05, 0.001 WA 0.01, 0.001 W
Z] 0.005uMe] WL, = 2F 0.005 WA 0.3, 0.005 WA 0.2, 0.005 =] 0.1, 0.005 HA 0.05, 0.005 A
0.01uMe] W9, T+ ¢F 0.01 W= 0.3, 0.01 WA 0.2, 0.01 WA 0.1, == 0.01 WA 0.05uMe] He, ®
= ¢ 0.1 WA 0.3 == 0.1 WA 0.2uMe] WEjelt).
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ot

PN, ICsozng B ICsomsg F 0.3 EE di=F o)A W%k, 0.2, 0.1, 0.09, 0.08, 0.07,

595

g9yl A, olF & SI}ES EAFOE 5SS At YEF 2 T4 o9 NHE3-wJl 94%5S A
g 848 EHo= st} dF 5H, EAWolE AH3tE €A = st uldAed ugh
2 EXFolE o]l W uldE FI7MA7]7] 9%k ECs(ECsPr) 2, 2 ECsPr =
oF 1.5, e of
0.8, 0.85, 0.9, 0.95, 1.0, 1, 1.2, 1.3, 1.4, =¥ 1.5(At0]9] RE WY x3hHd)=E AogH, YEF
T o] 29 NHE3-vwi7/l H5S Aslst7] 98 ECo(ECoNa) S 7HE 4 Aok, 29 HAAIYH A, d& &
2P olE AotE Q=R sk didAd digk Zul Fof A, 2A 9 3IES EAFoE o] w wjdS
A1 7171 918k ECso(ECsPy) 2, 2 ECsPy = (r)ECsNa(A7]A1, r& ¢F 0.6 WX oF 1.5, vl&AsA= < 0.7
= 9k 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 1.0, 1.1, 1.2, 1.3, 1.4 =¥ 1.5(A}9]9
HeDE Ao, UEF 9 Sz oleel MESUN A54E AG] AT RGNS 714
AFs=(AE B9, 2G4 &5 A 7E) Fo
7FA7171 $18F ECs(ECsP,) 2, 2] ECsP, = (r)ECsNa(o]~7]
A, ore 9k 0.6 WA 2F 1.5, vtEAEAIE 2F 0.7 WA oF 1.3, == 2k 0.6, 0.65, 0.7, 0.75, 0.8, 0.85,
0.9, 0.95, 1 1.1, 1.2, 1.3, 1.4 =¥ 1.5(A}ol9] RE W
NSRS AdE] A BN & 7H 4 ATk S4e ANFeld, ol o] Ersol=
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W ouQ WAe ST 240 Agol, GEFS Bu wde WA duel we) o wi Hojw
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oF 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 200%, 300%, 400%, 500%, 600%, 700%, 800%,
900%, 1000%, 1100%, 1200%, 1300%, 1400%, 1500%, 1600%, 1700%, 1800%, 1900%, F=+ 2000% ©]4+ Z7}3ct.
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1] BE] plC(plCsnam) BT AAY AAHoz FAup, Aoz AvsE, dF 59 plCyhzzg-°]
PICsqsaith oF EE ZoJ% oF 106, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 200% ol & B2
LFHT. 54T oI, pllazage, o EE Holw °F 6.5, 6.55. 6.6, 6.65, 6.7. 6.75, 6.8, 6.85,
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3
beol A7 24 Ad S48 59
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6.9, 6.95, 7.0, 7.05, 7.1, 7.15, 7.2, 7.25, 7.3, 7.35, 7.4, 7.45, 7.5, 7.55, 7.6, 7.65. 7.7, 7.75,
7.8, 7.85, 7.9, 7.95, 8.0, 8.05, 8.1, 8.15, 8.2, 8.25, 8.3, 8.35, 8.4, 8.45, 8.5, 8.55, 8.6, 8.65,
8.7, 8.75, 8.8, 8.85, 8.9, 8.95 Wi 9.0& X gste], oF wi= HoJ® oF 7.00]3L, plCsxsne, oF 6.4 Ex

gk o] mwk 6.35, 6.3, 6.25, 6.2, 6.15, 6.1, 6.05, 6.0, 5.95, 5.9, 5.85, 5.7, 5.75, 5.6, 5.65,
5.5, 5.45, 5.4, 5.35, 5.3, 5.25, 5.2, 5.15, 5.1, 5.05, 5.0, 4.95, 4.9, 4.85, 4.8, 4.75, 4.7, 4.65,
4.6, 4.55, 4.5, 4.45 4.4, 4.35, 4.3, 4.25, 4.2, 4.15, 4.1, 4.05, 4.0, 3.9, 3.8, 3.7, 3.6, 3.5, 3.4,
3.3, 3.2, 3.1 =& 3.0& E¥3te], oF 6.0 = e o] w|Frolt},

2 oF el A, S8 27 kel HIXEA NHE3 2]7F=9] 1C5(1Cs=n4)S X&53 2 319 33tE
DET AAAHor Ay, HAAKoR A=, dF 59 [Chzz5°] IC04xaHTF ¢F T Holx <F 10%,

20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 200%, 300%, 400%, 500%, = 1000% =+ A& E3hgit).
dE EW, TY glA, = 9F 0.3 e digF o|A mRk 0.2, 0.1, 0.09, 0.08, 0.07, 0

A
0.04, 0.03, 0.02, 0.01, 0.009, 0.008, 0.007, 0.006, 0.005, 0.004, 0.003, 0.002, T+ 0.001pM, ®== o
0.001 WA 0.3, 0.001 WX 0.2, 0.001 WA 0.1, 0.001 WA 0.05, 0.001 HA] 0.01, 0.001 WA 0.005uMe]
W, T+ 9F 0.005 WA 0.3, 0.005 WA 0.2, 0.005 WA 0.1, 0.005 WA 0.05, 0.005 WA 0.01uMe] ¥
9, wE oF 0.01 WA 0.3, 0.01 WA 0.2, 0.01 WX 0.1, ¥& 0.01 WA 0.05uMe] B¢, B ¢k 0.1 W
A 0.3 == 0.1 WA 0.2uMe] W0, [Cspqane ok 1 X tieF o]A %3}, 2, 3, 4, 5,6, 7, 8, 9, 10,

15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900, H=+= 1000 uM
o, e ¢F 1 WA 10, 1 Wx] 20, 1 WA 30, 1 WA 40, 1 W= 50, 1 WA 100, 1 WA 500, 1 WA
1000 uMe] W9, = oF 2 WA 10, 2 WA 20, 2 WA 30, 2 WA 40, 2 WA 50, 2 WA 100, 2 W= 500,
2 =] 1000 pMe] W), =& 9 5 WA 10, 5 W= 20, 5 WA 30, 5 WA 40, 5 WA 50, 5 WA 100, 5 U
A 500, 5 WA 1000 uMe] WL, == 9F 10 WA 20, 10 WA 30, 10 W=] 40, 10 WA 50, 10 WA 100, 10
W= 500, 10 WA 1000 uMe] ¥, ZE= <F 20 WA 30, 20 WA 40, 20 WA 50, 20 WA 100, 20 WA 500,
20 WA 1000 pMe] W], HEe= ¢F 50 WA 100, 50 =] 500, 50 W] 1000 pMe] H], H&= ¢F 100 WA 500
T 100 WA 1000 pMe] o]t
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Bl W, IAFHO|E AotE BoFE st tidAlel
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5, H+ ¢F 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45,
0.5, = 0.55(Ak0] ] 2 Aoe, EF ¥ F4 o9 NE-vhA 9552 A 9
& ECy(BCoNa) & 742 & So} ¥adolE AatE Baw ah oAl @

w
AU Fo A, 2AY SE2 EATFolE o9 n ujAdS FAAF|7] gk ECo(ECsP,) 2, 2 ECsP, =
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(r)ECsNa(2 <, r<& °F 0 .05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5,
EE 0.55(AF0]9] RE W9 E3hhE Aojd, YEF 9 4 ol NHE-wi/l d4FES Asfstr] g
ECso(ECsoNa) & 7HE 4= k. 54 AAYFHolA, dF 5o XAHE AeE QR sk g g
AU Fo Al e AXE 7 HAHAAN, 2o SES XA E o] £4S Ad|sr] 913 EC(ECsP)
0.5 =¥ 0.55 %, == 2F 0.05, 0.1, 0.15,
0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, H+= 0.55(AFe]9] BE W Z3HHE Aod, YEF 3 T4 o2
o] NHE3-vi7 %S Aslst7] 913 ECo(ECiNa) S 7He &= k. 93 AA e A, 45 & £
AFsE(dE B9, Aol e AEds SA4S BAAT=) Fo] A, AAe] Hx&2 NHE3 27t
E2HolE o9 w uldES F7FAT7] e ECs(ECsP) 2, 2 ECsP, = (r)ECsNa(2 &, r&
5, =& ¢F 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, =& 0.55(A}o]9] RE
dole, YEF 2 Fa o2 NHE3-vi/] J55S Adllst7] 913 EGo(ECsNa)S 7FHE = dth.

flo o

M 2 g ox
D)
o 19

e
<
=
e

of AAFE oA, (A& B, FU FoJ& B3) ol Ha= 3t Al it nj=x&%2 NHE3 2]7=9
= B ajAda zAdolE/UEFS HE&S v A ® A Hle] oF wi Hojk: oF 5%, 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, 100%, 200% ©]& 7Ntk BE AA YA, (A& 5], FW FAE &
) o5 Fa= st didAl] digh FoE B B R B dW g AdAos A fowA
2He|E9] wjd #¥ ujdS TN, dF 59, o3 ¥ #H AAIFHA, W i FH= HAE
Aol mla] Ewol o Feje] oF 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, X 20% L i o=
A ok, "2E koA, BHy]AE U H=(Bristol stool scale)(18, 28, 38, 48, 58, 68 % 7
P& "uslal, 78 Eo] Be) 39 W T LAY v s Al vls] oF 1 A 2 @9 u
E9o], F&[Rao et al., Neurogastroenterol Motil. 23:8-23, 2011; 2 Lewis and Heaton,

Scand. J. Gastroenterol. 32:920-4, 1997] ZZ). FA A oA, BYP2E HE o FH He+= 39
EE 4goltk. 28 AAYE A, HAF(dFE 5o, HE, vpg-2)d gk Fol= A% (Nary) /g (Nagy) ol
Aol JEF &S wAR e Hl&] Aolw oF 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%,
100%, 200% o] Z7FA| 71},

II. 23F0=2 Aoz XA o8& B3 IJPE

Aqow BolAY 44
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s
ol
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>

il A
olm=E AAE. &of "y A" WAL GI gy Alxe] A ol ofs Wert Faxl, A6l o
(EZE Aspdolel Fald 4 Ae)) o o3t T TS dvishs Aoz, X AN &of "R
o w0 ARgET. HY AAGEA, 7] sehe GI e Ay AlExe S (I G AYE eAE)S
Tl FrEA vk A A A UmAREE 3R WAE ZYATIe AEe] S(E)E oV
shar, 91 2 A, dxdd Ao Huks xegt. 2 WAl ARSE wbeh 22 "9 Ay AR Ee
"t Y AR= e B0l Aol Y Ax, A By Ax, 2F Y Ax s 2deke e WA
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How Ao AA ol§ BSH S AR, Pu) Hojo] FAH U olgdtel, He] F4 wE

= )
T e A =E0 AE Vhed ol ASEA &

(o

ey, ol wEste], dibHQl AAGEielA "dEHor BRI e "HAEHor Hdilow A o]&

’ = =
BAE e G W, 0% 538 Ly AudAe ot ARE 48 ATAAY oA BAGES A A
j

(A& &9, It HE 7t FY S, A& 59 3 ok 0.1%, 0.5%, 1% o] = <k 30% u|qk, 20%,
10%, 5% %, T+ W= o2 o oF 1% WA 30%, = 5% WA 20% Tl 7t Foajor sfa; &= &
g Zeid, "AdHom BEREAY" EE "HAFHoR dioe A o§ BT FojuH 3Ee oF 20%
uuk(d S5 S0, < 15% wwk, °F 10%, T AX o] oF 5%, 4%, 3%, FE 2%, Z oS Eo] o 0.5% 23, =
= 19 GI #ellAe Mxze gy Tof digk o7t FE 7h5e FAAES YA, ol% 1HF, 1 &) ¥
[EE A (S, A wjd)ed o8 AaEHE SFES UE + U

° = Dg =
dow Qlall, o5 Fam sk tAACl tE Fof o], dF 5o] 24A1%F, 36A1%F, 48A1%F, 60AI%F, 724

Q

[e) R bl

b, 84AIZF, T 96A1ZF 7|7 A B dwo] 3letEo] 50% 3, 60%, 70%, 80%, 90%, EEf 95%7) H-HH O
2RE 35 Jhssithe Ao F7tE foslor sith. o]o} #Ete], Igd sgtEo] B IFEI, d&5 59
Zhasl, AR, 39, Abs), N-gAdst, SIS, obAdds), wWdsh, Sikst, Ak, e B OSgHE
BAE HA7AY B I EZEEH 9AE AAS e 499 g2 e 9 B FFEZHH FaHAs o9 o
AEAe &8 X F e Aoz oldEa, YAEALS Yoo F4o g T+ pH, 2%, o4EH, Ee 2
Fo] Azt A EASHHA AETe] FEAES xddshe 499 AT A gt =S S A
=

8% 2

B 0 AR BW 35 F4e EF PWE
S Bol, m/ke)oF ATE Feld F gl o
24713k, 3641%F, 48412, 60A13E, 72413k, 96A1Zhel FH AT W sgE W oAEEL

gL & 71 el o3 5
53, A% FANE ol 8oty ARAoR BAE £ vk, B SEE W dAEZAS A% 73 BA(R 3F
E o= M, dAEZE 1 [M16], 9 ox=d 2 [M32] X3S EHAAY I5&()Es A4 EF AMeE F
ATt
;) Bz
ol9} #HHste], Thgt AAFHEolA, dAAow Hdiow AA ol& EIed IFES sl = A3t
7] 9/5EE o 283ty updis(dE 5o, A4 1294, oA WY F4 A By H/Ee qAEHY
T, AREA FA 7red AFe] F )l vIxgtke Aol frodof gtk ¥ FAAHSR, oFEdte] A4S
AgeFogH, o& 5o gAY (Lipinski) 12 (LS "59] FA"0 82 FAR)ES A&Fo=2N FE 55
Aol Adeld ¢ tkE Aol frolsiof gtk Aol oluEt, 3|y Y] Jlol=alo]A|RE, #lAAT]=
(D) 2=, (i) 99 42 2% =Y, (i) o9 $4 4% Ay 2/5EE (iv) 239 JAMES =7
St /58S HHl A (EETFA Log P)E ZEe AwA ekEo] ditdo=r ot A4l & YA &
=S, gubdo® Q1o Aad AR FHA &) HIT. (A& 5o, +¥[Lipinski et al.,
Advanced Drug Delivery Reviews, 46:3-26, 2001](3- WAAo] FxiEdoz x3tg) Fx). ueir, dAHo
2 AR A ol & EIFed sES fuavo AR v olds 2Hse & TERE AEF A

2 4 v, (X3 TdA[Lipinski et al., 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) (¥ WA|Ad| FxEHo = ¥3%) Hx).

g9d AAFH A, dE So] B ALY AAHow BEENA wE= AAHoR Hrow A ol B

stgE2 a7 54 5 sl oldE EAoR S=F FAE ¢ AT (1) (SFES B Fele]) oF 500Da
3}, °F 600Da, ¢F 700Da, °F 800Da, <k 900Da, ©F 1000Da, F 1200Da, °F 1300Da, ©F 1400Da, <F 1500Da, <k
1600Da, °F 1800Da, ©F 2000Da, ©F 2500Da, <F 3000Da, <F 4000Da, ©F 5000Da, ©F 7500Da, 2F 10,000Da ©]/g-2]
MV; (ii) °F 5 =%, ¢k 6, ok 7, ¢k 8, °F 9, °F 10, °F 11, °F 12, °F 13, °F 14, °F 15, °F 20 °]/+9] MH
/s O B/Es e ZAA 2 A% =9 "A S (i) 9F 5 =7, %6, k7, oF 8, 29, ¢
10, o 11, °F 12, °F 13, °F 14, °F 15, °F 20 o]49] 0 A /== N 4 2/%s v F45 5

1

=il 2
MBS AA S (iv) o 100 E3(F, F 5 23, %6, %7, 8, %9, o 10 59 Log P), EE therd

B rot

_24_



[0160]

[0161]

[0162]

ZIHSdl 10-2025-0026881

o= o 10 H¥H(F, 1 HRE, B AR 09] Log P)o] Ral7-2] & Al H/EE (v) ¢ 5 =3, oF 10 &
oF 15 o]/%+¢] ﬂﬂ7%ﬁ_€%4 AA g FAHJA AAIFHNA, 7] sFES 147F ofYAY oF 14 v
¢l Log P, o|& &9 ¢k 6 A 7, 6 WA 8, 6 U 9, 6 WA 10, 6 WA 11, 6 WA 12, 6 WA 13, 7 U
8, 7 WA 9, 7 WA 10, 7 WA 11, 7 WA 12, 7 WA 13, 8 WA 9, 8 WA 10, 8 WA 11, 8 Wx| 12,
8 WA 13, 9 WA 10, 9 WA 11, 9 WA 12, 9 WA 13, 10 WA 11, 10 WA 12, 10 WA 13, 11 WA 12
11 WA 13, =& 12 A 139 WSl Log PE 2tE

N rlr

)

A7 719 v E S

o] 2 % 4 g, 24 =54 2945, "polar
surface area: PSA")2 ‘11% %

=

Aoz gk YEld 7% A (descriptor)o]al

A G JAF9 dzio d3dos Xj.
A6,737,423% (FxE3 o

, 53], dE o] B ¥y FE Hrt e Al HEE & 9l

Caco2 RAS AWsle &S #A2dU. PSAE A (Alw $2EF)E XAHA, 323Hd &4 BAIZ5H 4t

ZHt), g3 AFH 2 AgdHoz 9] v} 7] = 2 §-(ChemDraw) &

ol gste] Al AAF wWye] HdE o] &

|9}, Gﬂ A1 A J Cac02 AN E

=
2 x3E)o) AFE Caco2 Ede A

O e rfr

tl et al., Journal of Medicinal
2R o B o] FFEF o

Chemistry, 2000, 43, 3714-3717](°]¢] A W& e dAHT daAH
2 xgE) #z). 8o "9JshE PSA'(tPSA)E o] AlEdE Algk Wl ] wrEojX T, tPSAE dub ofE
9%k 27k E4 dolee $FatA AHAG(EH[Ertl et al., J. Med. Chem., 2000, 43:3714-3717] 2 5-¥] 9
1 3%,
F 1
A W EFAT  TPsAN

HELEE 102

= E2dolA B W

o) o} A 87

L EE 47

U= &7

2 ALA B 8

dTH=E G

zZBEES B35

NEZEEA 58

HEeE ted

B ek Akl S5

olHEE 54

dygle|= IS

LINE— 2B

ZAFAEZUE 17

oot akala 12

2 4ekz 2.3

BEZ A a8

I R 03

weba, 2w AN, B AAUEe] sFEe o 10047 23, oF 11647, °F 120A°, °F 130A°, Ei=
oF 140A°, @ W Ao oF 15047, °F 160A°, °F 170A°. °F 180A°, °F 190A°. °F 200A°, °F 225A°, °F

950A°, F 270A°, °F 300A°, °F 350A°, °F 400A°, °F 450A°, °F 500A°, °F 750A°, W= AAo] o 1000A
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2

)

170A°, 100 WA 170A%, 100 W= 190A°, 100 W= 200A°, 100 W= 225A°, 100 W= 250A°, 100 W= 300

= oF 100 1A 120A°, 100 WA 130A°, 100 W14 140A°, 100 W= 150A°, 100 ul#] 160A°, 100 WA

A°, 100 W= 400A%, 100 WA 50047, 100 WA 750A°, 100 WA 1000A”, 116 W= 120A°, 116 =] 130A
©116 WA 14047, 116 WA 150A°, 116 WA 160A°, 116 WA 170A°, 116 WA 170A°, 116 WA 190A°,
116 W7 200A°, 116 W= 22547, 116 W= 250A°, 116 WA 300A°, 116 W* 400A”, 116 W= 500A°, 116
WA 750A°, 116 WA 1000A°, 120 = 130A°, 120 =) 140A°, 120 =] 150A°, 120 }=] 160A°, 120 f
2 170A°, 120 WA 170A°, 120 WA 190A°, 120 =] 200A”, 120 W= 22547, 120 WA 250A°, 120 U]
300A°, 120 A 400A°, 120 WA 500A°, 120 WA 750A°, 120 A 1000A°, 130 W= 140A°, 130 1=
150A°, 130 WA 160A°, 130 W] 170A°, 130 W#] 170A°, 130 =] 190A°, 130 W1#] 200A°, 130 = 225

2

A% 130 UlA 250A°, 130 UlA] 300A°. 130 WX 400A°, 130 1A 500A°, 130 WA 750A°, 130 1A 1000 A
° 140 R 150A°, 140 1A 160A°, 140 ulA] 170A°, 140 Wl#] 170A°, 140 WlA] 190A°, 140 Wl#] 2004,
140 UjA] 225A°, 140 U= 250A°. 140 U= 300A°, 140 1A 400A°, 140 WA 500A°, 140 WA 750A°. 140
WA 100047, 150 WA 160A°, 150 WA 170A°, 150 W= 170A°, 150 W= 190A°, 150 W= 200A°, 150 v
2 99547, w= 150 U1 250A°, 150 WA 300A°, 150 WA 400A°, 150 WlA] 500A°, 150 1A 750A°, 150
WA 100047, 200 A 250A°, 200 W12 300A°, 200 WA 400A°, 200 WA 50047, 200 WA 750A°, 200 U]
2 1000A°, 250 UlA] 250A°. 250 UlA] 300A°, 250 1A 400A°, 20 1A 500A°, 250 WA 750A°, T 250
=] 1OOOA29] HE 9 tPSA @S YEMZEE FA4E 4 AoA, 7] FFES (2 HAA g2 o Hod
whol2) AAHo BRI (AR Sol, AE RENA) EE AdHoz Ao AAl o § B,

2sle) A s wde] U dsvh slome B A s Ty SHe Ag4e
238432 ¢ A, T3 AgsE, dE 59 Caco-2 AE T34 AA

>rs &= H
BHE TEoRNE & JHAWES sek=
u T34 A (parallel artificial membrane permeability
assay: PAMPA ATk, olH g JF Y 5HL FEeA JAY HAA FAEE ZAE F A (ERD
[Wohnsland et al., J. Med. Chem. 44:923-930, 2001; Schmidt et al., Millipore Corp. Application Note,
2002, n AN 1725EN00, % n AN 1728ENO0](& WAA el FxEdow ¥3E) Fx).

& 1
4
Og‘;,‘l
et

webd, Wy AA e, 2 AL W] o]8¥ FFEE, i Foo] FAE FHH(AS Sof, A7)
Wohnsland 59 H& (200D 6] 7148 %34 28 5)& o]gake] 4= ), °F 100x10 n/% ©w, = of

I A (Py) S 7HE 5 QAT

10x10 ‘em/Z ®]®F, W oF 1x10 en/Z EF, = ok 0.1x10 cn/Z ©EHe]

°

it

A71 1A vz, B ARl web, SghEe astd ] AR F& BT oY & F4E YalstEs
AFE 5 3oiM, ool ddHoer JANoR A o8 wrbestA k. HE SAD AAFHAA, 2 A
Ao BgHE, AA sghEe] ddAer ERY e ddHoR diow YA olg Brlestes &)
o, &Pl EolojE, A EolojE], AagA HolofE], X4 HolojE] Bl/EE sk HolofEld
S, HlEEA BololEld] dASAY, AZSFHAAY, 2¥8A gow BHE Sed I H9 vy
g AAgEN A, A7) st v B SEA T B BolojHd ASYHM, BdE S dA
Hom BRI e ddAer Ao A off EVbssith. tebAl B TIA B EE BolojE=
wApeFo] oF 50094 (Da) 27, <F 1000Da, <F 2500Da, °F 5000Da, °F 10,000Da o] 4 i1, 53] <F 1000
&=(a) WA ek 500,0000a9] W], Wk SAl= oF 5000 WA °F 200,0000a¢] W€ wAbFE bR
i, o wigAsAE e Aty 43 AEe F& I do & FFUF BEAHow BUbse o=
= FE0 we BAES M F Qdvh oA EE thE 54T A, 47 e Astd 4y AX
o & T o9 & FE HAEHoR WastEs UdHn
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(ff) Cz’:]a! 4 [cm K= Ec?o

AANFEHA A, dE EWH, Cyye Pi &% v T2

A7) 98 1CRth oF T Hojm <k 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, I 100%

Ak, 99 AAHEHN A, Caye Pi 75 EE ST Ak $Ig 1G9 ¢F 0.01, 0.02, 0.03, 0.04, 0.05,
.5,

0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0 0.6, 0.7, 0.8, 0.9X(0.98)o]c}.

2o ANFHeIA, & gAAel AE ddgor Adon 44 o B HUE F S} oge, o
g e s A (A Sol, FuUR) Fold w, (Pi FF E= FRE AN 9F) Cagi1C
HES 7 4 3L, Cag 2 IG5 oF 0.01, HE+= ti=F o|A mwk, 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, 0.9, ¥=¥ 1.0, %=+ ¢k 0.01 WA 1.0, 0.01 WX
0.9, 0.01 W= 0.8, 0.01 WA 0.7, 0.01 WA 0.6, 0.01 HA 0.5, 0.01 WA 0.4, 0.01 WA 0.3, 0.01
2] 0.2, E+= 0.01 WA 0.19] He, == < 0.1 WA 1.0, 0.1 WA 0.9, 0.1 WA 0.8, 0.1 W= 0.7, 0.1
WA 0.6, 0.1 WX 0.5, 0.1 WA 0.4, 0.1 WA 0.3, E== 0.1 WX 0.29 HY] TUg d9je] WHo=z 1
AT},

ANGEA, B GAA AE Addon Aoz 44 of Bsd AFEL, wEon E: 1F
A zgElol olF Waw s Al (A% Sol, Fulw) ¥

W, EAAGIES B WAL AN A SR Bt AF FAAY o8 A%, Cpas 2
A, @golx A%E A ¥E vehy
60%, 70%, 80%, 90% T 100%% Z7}3kch.

o]
5

N

e of = Aol oF 5%, 10%, 20%, 30%, 40%, 50%,
AA e A, dE EW, Cagt E2FolEY W HjdS
Z7kA 7171 9% BCooRth oF B Aol ok 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, T 100% 2
. 28 AAGHNA, Cays E2Fo|ES 8 wldS S7HA717] 98 ECo ¢F 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(0.94])°]t}.

}-J

»R e
> &
=

A AAFHe oA, B A 7AE AAAH

NN = 2=

o=
o7 w:x 1% o]/\]—/] 7-7]_/] Ok—cs]—;G EL 4 ﬂ%l%

New AA ol§ B HAFE F bt olae, wn

A3} z3Eo] o2 o = A (dE =
of, FU=) FAHAY, & =g e AX 7 7% éoﬂ/ﬂ ZA449 w, oF 10uM =& digF ol A wvk, 9ul,
guM, 7uM, 7.5uM, 6uM, 5uM, 4uM, 3uM, 2.5uM, 2uM, 1M, 0.5uM, O0.1uM, 0.05uM, == 0.01uM
olgte] T xFo]ES] W wjdS FIHAZIZ] A% ECos 7HE AL, 1Ce & & ¢ 0.01uM WA of
10pM, == ¢F 0.01pM WA oF 7.5uM, == 2F 0.01pM WA < 5uM, == 2F 0.01pM WA <F 2.5uM, =
= 9F 0.01puM WA oF 1.0pM, == 2F 0.1pM WA ¢F 10uM, == F 0.1uM WA ¢F 7.5uM, == ¢F 0.1
uM WA oF 5uM, == ¢ 0.1uM WA ¢F 2.5uM, == F 0.1pM WA <F 1.0pM, == <F 0.5uM WA <F
0upM, == ¢F 0.5uM WX < 7.5uM, == oF 0.5uM A ¢F 5uM, == ¢F 0.5uM WX < 2.5uM, &
oF 0.5uM WA oF 1.0uMe] ¥9 wolt).

rlr r_>.i

T
v

m

EA AAFe oA, E WA 7|AE dEHor HMAow A o] EFE sgEe, dEow T ]
T o] Frte] o B4 IFE EE S8 2FHY olF AR st dldAdA (dE B9, FUR)
Fold o, 2AdolESY w wjdS F7HA7I7] g SEHEY ECo tEf T AY olit AL, Chyy=E A
oF, HoA AZE HUY L2 Yz, w wAe o g Aok oF 5%, 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, EE‘; 100%% 723t 2e AAFEE A, & EW, Cygt ELF|ES w viAdS 7
A

2A1717] 919 RGBT oF Wi Aolm oF 5% 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, L 100%
Aok, 29 AAGEN A, Cags X2

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(0.94)})°]t}.

HolE w wjdE ZAAZI7] Y3 ECse oF 0.01, 0.02, 0.03, 0.04,

i i

Wy AAgHelA, 2 gaAel AAE Ad4on Adow A olg B AU F Sh) olpe,
om Wi 1% o4l F7be oketd B4 seE Er BAY 2Rl ol Wew ot dAdA (A 5

=
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of, A=) FoAHAY, & B E= AX 7 AAAAM SAHE W, o 10pM == o= oA mk, 9l
uM, 7uM, 7.5uM, 611M S5uM, 4upM, 3uM, 2.5uM, 2uM, 1uM, 0.5uM, 0.1uM, 0.05uM, T+ 0.01uM
ojste] EAFo]ES] n wHS ATV 9% ECos 7 F UaL, ICe & &1 oF 0.01uM WAl °F 10
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[0618]
[0619] 21, R, R B Ry FLSAY Ael@ 4 AR, wieAstAlE Aolskal, H, NR'R"(1714, R' B R"= H
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;e 5 ﬂﬂo]ﬂ oA 3 11 #Fx):
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N N NH,
T oE 53] wgAg A, v 53] #6,399,8245 (o]9] AA W& (R 53] o]z o] AAd 19
WS EE AR A 548 96 2 gAACl 23R el AAE Sh] aRas dPAeR diew
A o]8 7hed NHE-AFH spgHERA ARg-arlel A 4= glrt,
F
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S F 7
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O O NH,
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= WO A12010/025856 = (o] o] A &2 E= wesa A3k 545 g8 2 wAA el 2g)el AfA o
9L, &7] g et

_87_



AAWES B HAA FExEdl

[0630]
[0631]
[0632] =
o] Ale] 19] BE)L BE HEFT d9E 548 93] B A
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[0635] 24 & o 53 ulgdd AAFgelA, vF 58] 9
o] AAle] 360 BE)e BE #FHHT A 48 98 B Al

X
oz ANow AAl ol § hsd ME-AY HFEZA AHE

_88_

ZIHSdl 10-2025-0026881

ffl
e
%
e
o

il

#12008/01946213 (o] 2] AA] W& (H 53] o]z
S|

=
EFE)N AR B aRAE 24

A12007/0225323% (o] 2] AA W& (L E3] oA W
)l AAE ] AvAbe dE

F7lel A9 4= ot



10-2025-0026881

NS4

e
=)

Cl

Cl

[0636]

(o] AAl W& (R 53] ©]

C

5] A6,911,453

N

Al e el A,

[0637]

F71el

NHE-Z 3% 3}l3tE 2 4] ALE-3

.
=3t

2 44 olg 7

o

[0638]

il

[0639]

SAR218034

[0640]

[0641]

_89_



10-2025-0026881

NS5

i
=)

& T
N/,ﬂN E
0
o~ =
M/\vﬁ.”
R —_—
3
L N
/
=Z
y 5
e
(o
z T
° oy

[0642]

T-162559

N
L
N o
I NV|H
a = 7 z
N“A prd
ZT e)
° \
- ©
N
N
Y
]
O
[aed
T

[0643]

Rz

-H
-CH;
-CH(CHg),

= H
DMA  -CHj
EIPA  -C,Hs

opul = #}o]

$-2120

-(CH2)e-

HMA

[0644]

g

—_—

X

2t

0

Nd

SRR

Iv.

[0645]

[0646]

e o

FAlA el 1A wh, aher

o

I

=5 o

9]

5 A

Zuo]E

ST
X

17gol A 2]

= X
-

¥

T

[0647]

EDEE R

e A 1%

of Algo

=
=

A= =

[0648]

g w2

=]
=

Fol =% A wehel D

S

1,25-t}to]

g w2

o z=3te] PTHE A4

[EARLI i

S

3

)
2}

olflt}. ze|i}, PTH

)
K

| AT e

FGF-239]

=i}
=

F7M=2

A

]_

A=l A o]

=
=

Z7}2 PTH

3far,

o} 4]

o

W

et}
1)

M3]3te] FH =

of W Fad A

il

x4 M3z, B

KX
=

TEol oA olF9] <

b Po] EA0]

3]
<

Al Aol =

o
)

X

Aol frE¥va 7}

??'jl-

1 FGF-23<]

93]

94

A P

el

s

el

i
]
;Q#

_90_



10-2025-0026881

<!

=

=

H

i
=)

4 P 2Y ATl

HE Aoz 9 H ok (Shuto et al., 2009b, J. Am. Soc. Nephrol., v. 20, no. 7, p. 1504-1512).

A

H

<

LR

N

SU
pul

J 37

e}

of e & o v Alxel

=

dom

=

[0651]

o

;AL oA

Hobey

J =

2ol R FGR23 4249

8

15 99 &

=

7 A 2H(ESRD)) ¢

}1\1
(RRT), o

1

N7rel

iPTH) ©]

L

Aoz ANoE Al o8 Wik

AT

TC

=0

oz

X

iPTH) & 72,
o]de] AA; 3 A3

A

EE

+=(PTH

2=

%

A
<L

/})]—

231
1 e v )

d
3

A7 ASH(ESRD)) O] A& ;

A B ol A,
7]

]

2 3H(CKD),
(RRT), o

[0652]

=
€]

)

o) o] e

Eal

o

‘.ﬁo

1
=

AT S 7HIDNG) £

-

A
~

I

o

oz

=N

atel A o] 2

il

H

J

8

el

A=k

XA AZH(ESRD)) 9] A&

Al B ol A,
7]

]

2 2H(CKD),

(RRT),
A 7%

[0653]

iPTH)©] F+4s;

A Z2E(PTH &

/}3]-

2t

g

X

B

1

-
oz

X

oz

225 o]

gatell A el 2

il

H

%O

iPTH) 9] 74,

pi
.

B S EE(PTH =

el

=Lel|o}E]

J

8

el

p=h

217 AZH(ESRD)) O A=

A B ejol A,
7]

]
2 3}+(CKD),
(RRT), o

[0654]

I

-

%

<
ojn

X

225 o]

gxfoll o] X

il

H

ﬂo

ﬂo

23|

[0655]

_91_



[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

SIHS31 10-2025-0026881

Eaxdow oF 2.5 WA 4.5mg/de(2F 0.81 WA 1.45mmol/ ¢ )] MY oltt. £ Y 328 axz 9 o
N frofell A= oF 50% ZFolar, ofyolelA= ofF 30% ZIolvt. 1HBEE, Aol W aJAAEFTS e
el Qzr 3RS XgatsE WES EEE L, A= G 9 Aol ofF EE—t— Aolx °F 4.5, 4.6, 4.7, 4.8,
4.9, 5.0, 5.1, 5.2, 5.3, 5.4 ®¥ 5.5mg/dee]t}. EH ¢ *olow ABE IS digAdMe g3 Ex
HolE % Ex FAE G 8H Z2WoE X (45 , Aol A9 2.5 WA 4.5mg/dl T 0.81 W
A 1.45mmol/ € )] °F 150%, 145%, 140%, 135%, 130%, 125%, 120%, 115%, 110%, 105% == 100%(4733h) = 7+
ATk, HE koA, XE QAL EAFHOE F=X7F oF 2.5 WA 4.5mg/de(eF 0.81 WA 1.45mmol/ ¢ )]
A el =S o] FAE WAAT|AL/AZ|AY o] FAE EYEPs = s E%?‘at} ojdle] e A
3} i]g H

3= WhHo] w3 xeEa, 3xE " 9 Aol ofF = AHoj: °F 6.0, 6.1, 6.2, 6.3,
7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9 E& 8.0mg/dlc]t}. I

% AAGENA, 2 AN A Sghe e 2=l Fols tiadAl
oF 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 200% ©|

:P
[@)]
(7]
N
N (@)}
EO
i
o [@)]
=
o
il o
o
N
>1E
(m=A
b -

ox
o
Ey
>
o
Ao
P
o

ol

Lo,

o i
>

=

rir

>,

o3l

o N
olr

lo,

o

>,

oo b
©

=

o 1o ot
rot
e,
o

f o
ofr
o
s
)

i)

ox

i‘r‘
~Z

oA
N
wW
8.

o
O
o

ple)

Foll A, tiZdAll7E Bk A £ AlAlstd AAskA @1, didAE of 3/1E S¢F 60me
o) ATFA GTHE(GFR)S ZHE A9 (KDE % Aoz RRET. mebd, 249 e of
wnk, 55, 50, 45, 40, 30, 35, 20, 25, 20, 15, & 10ml/+/1.73m" 52 GFR(AE &1,
FR)S zte ddAE ARsks Ae 3. 240 AAFEdA, & DA 7IA4d set=
Fo= GFRS oF & Hoj= oF 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 200% ©
] )

=)

(o}
(e}

©

U 2

i
SO

=2
oN ox PV 1

e N
> o o (2o

A,
=
—
ok
N
(@)
=
()
rlr

CKDE= 7F diZi= 1 W7], 2 W7, 3 ®¥7], 4 #7] 2 5 W7o d3to] Wy uwet

A8 zhe A 2 oF 90me/E/1.73m EE oiE o]a 23] AA w= vl

38zt Ok 2 ooF 60 WA 89me/H/1.73m 9] GFRE ¥ g3}, 3

30 WA 59me/H-/1.73m' 9] GFRe X E3rt. 4 W7] KD A1 &45
A 29me/#/1.73m' 9] GFRE XE&stch. 5 7] (KD= &9 AFde 2t

GFRS ¥3H3it}h. 5 ®7] CKDe ®3F 27] 214 A SH(ESRD) ol 2}

7] , 3 W7, 4 7] e 5 W KD 2 oo o 5
. 2 AAF oA, tH A= ESRD 2 Ao ZAE Gl okl

=~ =
DY EY F Qoo sht o

2
Hiy Ju
o T
[ep)
=]
=]
o
rot

tlo of oX
N
Wb
o
=
5
s
>,
2,
b
[ >~
ok I
N
— O
=
5
o ™y
o
wa, b g

ox
rir
=
ox.
—_>|‘—'4,
>(“j
12

o
)
—
(@]
éé
—_>“-"4

5 4
=)
(2
o
w

2
Z

o HToox > oo
=

o
i—’a
e

5|
=]

8
=
=

o = &
ol
b
oz
i3

B
it
=
fo — =
N

N
Mo o
o
lo
e
i o

mlo
N 2
ls
O

)
[
o
T
o}
o
ox
3
>
[}
=
o
o
e
)
~
oy
s
Ly
=
o

-
)
e
,
o2
o
Hd
ok
ol
=R

et
A

o

o
JxmriggE”‘
SR sl
o o 2%

2
d
WO

0
N
i
il
rir
B>
ol
1o
!
oz
W
=)
)
>
o,
£
)
oz
1o
2
it
%
o
=
o
re
r o

= Ut

A4S £33, ) kel nA=S Zabsi)
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A2 A, o w= g2 gy ol de] g AAF o7k 7= W= ojAo] AL oF 0.5 UlX 1.0me/dl
(¢F 45 WA Oumol/¢) 2 wAel A o 0.7 WA 1.2mg/de(SF 60 WA 110umol/¢)e] W otk
aYERE, (2 So], z7d, A& A) E HaAd 7|AE wie mE A2E a9 A4 g o
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oA AA dH wE= FH FAyolHd F£XE ¢k wE= Holx ok 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 100% TEE 200% o] AAZA 4= Q).

Foted AA&(C, EE CrCD)S @9 Avitt Fdotedo]l AAHE gol g4 {4 ou|stal; oA
2 dAH V(A E B, 247Dl AR kol tiE]l dqoA e ZdolElde FXE wugozH FHHETE,

7 UE‘E]E]EVT(M/T)OEH EE AdFml/E/ke) ol TrEA SAAT. S8 AR
8% °F 97 A 137me/E R Aol oF 88 WA 128ml/&e] W eleltt. AdotEd A
289 Zave A &4 F83 FAE AT, aYER, (dE B, V], XF Ad) & Ao
Hell 12 A82 93 2% g aAE o 97 v i=F o]A mwk 96, 95, 94, 93, 92, 91,
90, 89, 88, 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, 61, 60, 59, 58, 57, 56, 55, 54, 53, 52, 51, 50 °|&}Y (e 7HE 4 U}, (B =
z7le, AR Ael) £ A 7[AE Wi wE ANEE A% 24 o4 didAE <oF 88 e i oA
uwk 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, 61, 60, 59, 58, 57, 56, 55, 54, 53, 52, 51, 50, 49, 47, 46, 45, 44, 43, 42, 41, 40 ©]3}9] (&

7P vk BR AAGHE A, 2 AN 7" Sgte Be 2= Fols dAACNAM Y Cos 44
ZIAG oF i Hojm oF 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% E& 200% ©14 F7HAZ

E

Ul n = oA st vl ¥Es oujgitt. o] Al &A% XFshe e d8 WSy ddd
o}, el = o) oF 45mg/mmol Ze] o v/ I EolEld v, e FAFQ Al A °F 30mg/mmol X3}
o] aRul/adgold H|E Exo7 3Fhr}, oF 45 = i o|A %3, 50, 55, 60, 65, 70, 75, 80, 85, 90,
95, 100, 105, 110, 115 H=+= 120mg/mmole] = @& /F#oleld v /%= oF 30 T+ tieF oA %3, 35,
40, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115 H=* 120mg/mmol®] = 3w/ F#oleElyd
HE Zhe gidAE X3ste, (dE 59, A5 ) 2 gAA AgE Wi e XNE5E 93 249 o
AAE, dEoR e (KD B g2 A% &49 Zﬁ%}oq s Zherh, o)zl @ A AAIFEH A, 2
A 71| F3E e 2R Foe dE = g A/IoetEld v 9/EE & ¢/ I o}E
U H|Z ok = Holx oF 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% H=i= 200% o4 ZAAlZ
oz gy E X7 5 g

=% Y T T A olE M 2

BAE 2 Al ZIAE v R 11@%%% ZEAY, OM ARl Aot

27 A @8 (RRT) ESRD B CKDO] F7] ®W7]olA /A== AS EFste] AFHol digh ohafst 45 A4
st ARE Uttt RRTY o 74, dAF4, ddoap @ A o2& E3hstt. &4 AAFEA,
2 A ATE el M ARE A% WAAE sk o] e 3 RRTE Ao vk, HaL A,
ARk, 29 AAFH A, A= oA RRIE FA YA a1, 2 FAA 7AE s§Ee] Fo= (dE
o], ¥XE ] Hlal]) RRTE MAsHE AlES &F e Hox oF 15, 25, 3%, 45, 55, 65, 7,
85, 95, 10, 115, 125, =& of == Hojx of 1€, 270, 370, 471€, 570, 670, 704, 87
4, 904, 1070, 1109, 1270, B oF e Aok o 1d, 2d, 3d, 4d, 54, 6d, 7d, 84, 94,

104, 11d, 12d o) AR,

Aol A AR 23(FGF23)2 <1 2 HIENT D tiAbE ZA@gt). ojAL Ed diteTS FHX5H ZAE
g9 AAS AAAT. FGF23 29 7k APgE, #AAA Alg(Es A4 Blg A5), A2 A,
¥ 71%Fold 2 CKDe &y A@Ech, AAR, FGR23 X% ofvln G 3 EAWolE 423 T AN <
T438E FAAA7] A% A =024 %7] KDoA HRAHoz ZH713th, FGR23 X+ A%, g9 4
2ol Ao A & AFA R wgE 7]ojd Aolth. weka], AR AAFHE (KDE e A 2 F
A/HNENS A OIS T8t g9 = Ao FGF23 FX7F 713 tidA (s B9, 4
[Kirkpantur et al., Nephrol Dial Transplant. 26: 1346-54, 2011] 3x)e] g0l 3k Ho|t}, BE il
A, 2 BAA ZIAE StEE B 2AAEY Folve 89 EE @A FGF23 X9 R1E of EiE Ao

X ¢F 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% H+= 200% °o]’d FAA|ZIt).
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Ao A #EE Ad3 AAEE AP dEs St digk o oxd Aotk A Eado|Ee 2ELe 7
F/E2HE AGES] P& FaAZIa o2A 3 MItE BaA § . wEkA], 2 gAlAel AlF
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AE s B 2= Foe ol AR ste didAdA 8 M3t 4 e s AaATIAY
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T4 2 v dukA HglE sk 22 B A5 dddve AS HAETh. webA, 249 AAE
e, 2 WA 71" SES =9l A Foste dAlE XEEE, e W 22 A9 )

ool AFE HAATZ] 8, =21 Ao EAFHO|E Fus AT Bl #e Aotk B Ao,
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7241, 7341, 7441, 75A1, 7641, 77Al, 78X, 7941, 80Al, 81Al, 8241, 834, 844, 8541, 8641, 874, 884,

Hil = AR Mo sgom Qe 7] e 49 §49 F7ME ougtt. aRIAdEFS A44d AgE
X33t Al HY (3 [Neves et al., Kidney Int. 66:2237-44, 2004; 2 Achinger and Ayus, Am Soc
Nephrol. 17 (12 -5 3):S255-61, 2006] =) 3 AbAl HIUlE Eesh= BAE A1 widier ddsa, F
A= CKDOl A o7 a2 wAA e A

o, Az ), WEe] Ei (KD E: A &

el mE A5E A 2Ae] A= (dE =0, 27
Shel, A vid, A A, e ow vE P 5 vk

A own 2/EE A4 s aAw Al v

i

SR PEEFS FU OBG WAYH EF FU OEE ag4HoE LYW 552 540z st 4u
% we

= e 4
T TH TEETS 474 A AHL 5 WA 14, 15 WA 29 2 30 o]e] Ao w Ao, HHAAH W
T35 5% (obstructive sleep apnea: 0SA)2 ¥ F3 559 dlF-&9o &3 F3olth. 0SAdA, TFL 7%
Aol Azxze] Wo 1 A W, o] F¥ Fot AAY & o] HiE o|gHwA At v T
0SAE AxAST(Ee 85 2FA), @H(sleep deprivation) ¥ @ TS ¥8st= vhE IS TN
A 7 Ak, g3y, (Do =2 AHES 1389 v ol gl FAE HEste] 55 0SA A4 &4
stk 0SAS] FFLet A 7s &4 Aboldl AEE 49

Eil
Nephrol. Dial. Tramsplant. 0: 1-6, 2011] #x). g3y, FA ArASFS vy A% £Abe] A

el I =

715017 ABATH(ES [Luks et al., J Am Soc Nephrol. 19:2262-2271, 2008] #=). 0SA 2 A2ixZe u}
g A 7)ol st AdE A, 0SAE CKDoll ek &5 91d <xtz AZAET (A7) %9-(Chow) 59 &), 0
gA, 2 HAAel ATE W mE XNEE A A A, 959 Ee (KD e A% &4 o
o

S 23E, 0SAE 7HE = duk. 0SAE Zie didAlel dist 2 gAAe 7AlE SFEE e 2AAEY
= MHIE ok = Holx oF 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% o)A 7+AAZA ¢ rt.
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p

=42 27 3¢ AXE 7|9 4. g2}t (Paradiso) (PNAS USA. 81:7436-7440, 1984)7} & B3 pH &
A el WMEFL o]gste]l WE W= QZF NHE-Ui/) Na 92 H A44< =Aagiy. Fouz 44
(opossum kidney: OK) A¥EZE ATCCEHE A, o] AAlo] uwg} FAAHTE. SME NHE3 FAAH (=

(GenBank) M85300) Fi= ©17F NHE3 fAAH(A M= NM_004174. )2 A71HFS 5 K AE2 =sta, AXE
= 9649 ZHolEd AlYGstal vl AT, aXE A2EE Y72, MEE NaCl-HEPES %Al (100mM
NaCl, 50mM HEPES, 10mM ¥%=%, 5mM KC1, 2mM CaCl,, 1mM MgCl,, pH 7.4)= 23] AHs}x, o]F 5puM H]2=(o}

an

AEAEE) 3,3'-(3",6'-A] 2= (OFAIEA H EA])-5-((O}A BEA| H EA]) 7L 0T ) -3-5 4 -3H-22 3] 2 [ o} o] AWl % F &k
1,9'-ZHel]-2' 7'-T}o] Y ) Tho] = Z 51 of o] E (BCECF-AM) & 3H-5-3}=  NH,CI-HEPES €34 (20mM  NH,Cl, 80mM
NaCl, 50mM HEPES, 5mM KCI, 2mM CaCl,, ImM MgCl,, pH 7.4)8} 2LoA] 308 EoF g7 54T,

AEZE Wy vFH, Na H3HS HEPES(100mM =¥, 50mM HEPES, 10mM %%, 5SmM KCl, 2mM CaCl,, Im
MgCly, pH 7.4)Z 23] M3, H2o|x 108 &< &I AF5A Fol F2Aste] Axy pHE FH ).
0.4uM olg ofe]Axzd opdwalo]=(EIPA, NHE3S A 3listA] NHE-1 &7de] Aes ZAaA) 2 0 WA
30uM A F3tE, e oo ofstH o §8Ubse oS §frehs Na-HEPES ¢h5AlE FH7hebar, pH HIWIZH
BCECF &3 (Ao 439mm, Ao, 538mm) &2 A7+3Hd BCECF 333 (Ao, 505mm, Ao 538mm)ellA 2] pH W17k W3ls =
U Ed oz T4 A pHe] NHE3-mi7 35 /A EAT. 27 25 Ht 2 o] BAEEA st
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AL A, 5, B a4 Bu A~E”]). OF(n=6) W TE FE 3|
o= Fudteax PES B e A4 (fecal form score: FFS)E ZAAsItt. ws|F 18 3

= A

>

T, SAE FHSAHeRE A, 3,600 x gollA ARSI, RS Hold U
Milli-Q) & =of 1008} 3|AA 7|2, o]F o] m=RwETI <93 A Aol 0.2um GHP Pall AcroPrep
e ZEdo]E(Pall Life Sciences, WA o o} E F3ll AT, 10vle] A2 H 9] ZF2he] s 3
ZE2S o2 (Dionex) 1CS-3000 o] FAZulE I Al~eE(t]edx A EuolF AUud)e] FA3HS
t}. IonPac CSI2A 2mm i.d. x 250mm, 8um VA 7] %ol W AY(T)oulx)oA &eA 24 25mM =
A ARgatel Sau) el 8] Foleg BN Li', Na, NI, K, Mg R Ca (FeM2)E ke

EPRRnY Axd EFES ASs HEFS A, U 2l HEFS 49 WE
= 5ol olal 1647 71kl W el el 4w wEE GERel Ww A% A4asit. A9
oMY RG] F x Na(Na) W82 el MEE=A EAHL, FUOumett) A AWT AZY
B we dwg BHe ol gomy HEF 1§d nwAt. Ak ] E B30 1AHe) 9

>~

# 3
=7 | =24 ,
o= g = Q1 7+ g gz | dzze) | va gy 9w
WE NHE3 | NHE3 | mgke | =Na(® | 3= P(%) | A5 wg| 49 5

pICso pICso
1 6.60 10 87% 52% 1
2 6.70 6.50 10 115% 80% 1
3 7.40 7.60 1 4% 57% 1
4 6.90 6.80 10 84% 106% 1
10 51% 65% 1

5 6.90 7.85
30 23% 105% 2
6 8.35 8.30 1 21% 46% 2
7 6.30 7.20 10 76% 90% 1
10 3% 101% 1

8 6.90 6.40
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 29% 96% 2
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 7% 65% 1
16 6.70 7.80 30 87% 123% 1
17 7.10 6.60 30 86% 120% 1
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[0932]

zztd | =74
Bk 2= k) I RESRELESTE TR LR
W3 NHE3 NHE3 mekg | =M@ = P | A5 A7 g9 4
plCso pICso
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
10 19% 40% 2 2
23 6.87 8.55 10 73% 95% 1 2
10 100% 80% 1
24 7.68 8.58
30 27% 70% 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 T1% 166% 1
39 7.30
10 68% 130% 1
1 80% 149% 1
40 <5.00 <5.00
10 90% 128% 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
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=44 | =44
5 A Q17 g | WETA ) azee | 2o g g
ik NHE3 | NHE3 | mgke | ¥ Na®) | = P%) | A4 sw| 99 4
pICso plCso
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
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Z7d | 544
o} 3t 2 A= ik g7 | UETA ) e | g Q| Yad
s NHE3 | NHE3 | meke | ¥ Na® | = P(9) | A5 Aa| e 4
plCso plCso
1 80% 82% 2
77 6.25 735 3 36% 79% 2 2
10 17% 41% 4
78 6.00 6.50 10 53% 39% 9
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% 7% 1 2
88 7.07 7.93 3 22% 75% 3 3
10 21% 69% 5
25 55% 50% 2
89 7.10 7.90
10 49% 117% 3
1 76% 65% 1
90 7.20 7.85 3 30% 58% 1
10 38% 20% 5
91 530 <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
9% 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
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=44 | =24
5 55 HE ol 7+ g | A=EZA | gz | 2y 9| gaa
s NHE3 | NHE3 | mgkeg | = Na(® | = P(®) [ 25 gz| e &
plCso plCso
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% I
1 98% 124% 1
106 7.00 7.90 3 76% 39% 2
10 20% 64% 4
1 88% 106% I
107 6.90 8.10 3 55% 66% 1
10 28% 59% 4
108 8.40 3 13% 51% 4
1 64% 65% 1
109 7.40 8.10 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% I
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% i
121 <5.00 3 92% 151% 1
122 6.20 6.80 3 30% 87% 2
i 49% 124% i 2
123 7.50 7.80
’ 12% 88% 3 3
1 69% 154% 1
124 7.17 7.50
3 22% 61% 2 2
125 <5.00 10 81% 278% 1
126 <5.00 655 10 93% 94% 1
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214 | =23
LR A= HEG gz | WETe | g | 2w 9| g
hikc NHE3 | NHE3 mekg | ¥ Nal® | = P%) | A5 dw| 99 5
pICso pICso
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% 58% 2 4
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 6.50 730 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 28% 139% 3 2
138 7.30 730 3 37% 78% 2
1 80% 63% 1
139 7.60 7.80
3 27% 45% 3 2
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 34% 3% 3 3
144 7.20 7.77 3 32% 47% 2 2
145 7.60 7.70 3 41% 51%
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 4 53% 69% 2
3 46% 115% 1 2
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[0940]

S =7+
33T 9= Q17+ gar | HETE ) gz | pyl | g7
L NHE3 NHE3 mgkg | = Na®) | = P9 | A5 BF [ NHe £
plCso pICso
3 73% 74% 1
150 8.60 8.00
10 12% 159% 1
3 78% 52% 1
151 8.30 7.50
10 42% 121% 2
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 7.70 777 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% 7% 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
164 753 8.13 3 18% 63% 3 9
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
168 735 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% 2% 2
173 7.60 8.10 2.5 64% 69% 2
174 8.60 8.53 ] 2T 2% .
10 49% 61% 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
Al 2
744 9 X&H =7 39 NHE3 49 AlE 7|9 AA
7] & B4l SR, wE ol ktdow desld A4S 544 x4
&2 27 ko] NHE3 A (A& Asf)e] AlE 719 HAANA Algstgit.
7k AAAA 3k AR
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O
H
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O J\N/\/O\/\ o ~Ns N //
Cl Cl

] ae

2] = 33 'O i

SEE 004 | SN ©\”S’~N/\/°\/\o/\/n (NN J'\N/\/O\/\o/\/“*sf’o

(% E3914] 9] ¢ T H d
Cl

832 003

O
IZ

#4103 FU)

~ O P2 H H
38& 005 N PN O SNANS AN~
(% B394 9] O H \fof
foa aay | )

cl cl

'S 27 9] NHE3 49 AlE 7wk 24, o] HAS Al 137Dl Z1AE 2 skl

'A%A 2 s NHE3 B4 AE 7% B4, 48 2 Aok Fol E NHES-A) Na' ©EH H 5
& Assh AFEel wEs ) AL o g da el W g

2 ge olgatel Zgsgr. FHUA A
(0K) AZE ATCCEH-E] dJaL, olo] Aol whe} SAAIZY. HE NHE3 Frddas dA7|Hes $3 0K Alx=
welahar, H]J_VET 069 Z#o|Eo AYsta WAl AZA AT, wAE d2RE FYA7|3, AEZE NaCl-HEPES

=

22 (100mM NaCl, 50mM HEPES, 10mM =%, 5mM KC1, 2mM CaCl,, ImM MgCl,, pH 7.4)% 23] A|Hali, o]F
0 WA 30uM A8 33HES 3H-ab= NaCl-HEPES ¢h=A19} o n ekt

60w F=AE F, dFAE FHse AR s AEEFH FYATIL, AEE FEo] 1= NaCl-HEPES ¢
ZA = 23] AHska, o]F 5uM BCECF-AMS 3H-8H= NH,C1-HEPES €+3=A] (20mM NH,C1, 80mM NaCl, 50mM HEPES,
5mM KC1, 2mM CaCl,, 1mM MgCl,, pH 7.4)9} 220 30% H<oF F2xgsdrt. AXE d=F vdf, Na' H]
HEPES(100mM =1, 50mM HEPES, 10mM %=, 5mM KCI, 2mM CaCly, 1mM MgCl,, pH 7.4)% 23] A #&}aL,

o

o

1 2o Al 102 B¢ 53 SoA Tl d2Agste] AxY pHE WHTE. 0.4pM g ofo]ihx =g o= g}

5( IPA, NHE3S Aaf3tx] &= NHE-1 &Ado] Aeid ZA3A)E 53t Na-HEPES +&A1S 71sbar, pH H
BCECF &3 ( Aoy 439nm, Ao 538nm) & A3 BCECF &3 (Ao 505mm, Ao 538mm)ell Ao pH %17+ w3}

& ZUHPFo=N T4 Al pHel NHES-vi7) 3]5-& AAIEAT(EgHe Aok § 40%). 7] SE5
B 2 oo BAEEA #=stal, plGy # U ZIE ZeES o] &8to] o FE AT

Ik
)=

rE_ L

I
H

& W (E3 [Mohrmann et al. Am. J.

i

=
=

NaP2b A9 A|XE 7|ur AR, AERY FEAFHO|E(PI) F549
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Phys. 250 (3 pt 1):G323-30, 1986]

= ¢17F NaP2bE FYshs Hd ZEol o3
PiT w7} E2d0]E & 245 =

E % 842 NaP2b Oxjx} =9l 28] 49

4 g .
A kol WA F7] EAFolEe F2A stk #E Al 3, AXE AFsta Esta, AlXEe F49
7é o

F2)ol ML ol gstel ZAS}, (s wabH, HEK293 MEE A=
o]
=

Moz FARIANAY. B, FAGAE AEE WA

AL ExFoES] S NA| G Alged o] A3,
HEK293 M EZE w]= v =3 ?Eﬁ(American Type Culture collection)ZF-E Aar, o] Aol upg} S
AZHk., FE D 27k NaP2bell st 23 Z2(SLC34A2)S £ nlo] 9 A ~¥ = (Open Biosystems)(Z}7t 7lek=

1 MRN1768-951028235. 2 MHS1010- 99823026§)§TE1 Aort. 53 a @ =3 bE AAH, A7k NaP2be] 2719
FAY AZgola WolArt EASTHINCBI 7l AMY: 7z NP_006415.2 2 NP_001171470.1). MHS1010-
9982302691 4 ¢] ¢ = =Y ZH 9o H?g% 58 poll A&staL; o] FA|Eo 93 FAURFL 27 ufg F&
T HUIA Pi % 84S Foste Aoz waFth. wEkA, cDNAE 58 a0l AS3tEsE EAWe A
a; o] Mol ot FHzH-2 nj el %H 33 Pi 5E T3, wEkA, QIZF NaP2be A&l AT
© HEgdo® 53 as AHE3IGIT.

AELE 25,0007 AEL/AE 969 Zdo]Eo] Adatar WA wiFstgle:. 2l ebd (Lipofectamine) 2000(S1H]
E=Z7(Invitrogen))< /\}%0}04 NaP2b cDNAS =star, AxE7E A2 2A d2x7] B £330
(confluence)ol] F 3= &3ttt WA & MYFEETEH FAA7IAL, AXE Y 55 434 (14 EF
2(Tris), 137mM ?éﬁ}%‘jd, 5.4mM KC1, 2.8mM CaCly, 1.2mM MgSO,, 100 uM KH.PO,, 1mg/mé 2 EH &¥wl pH

7.4)% 13 AA3AT. ATZ o)F 6 UA 9uCi/ml P Q= ENA(H7 ou](Perkin Elmer)) 2 A3 s3tE
S Faste 29 55 954 = UYEF S5 A4 Eg, 137TmM F3PYEE, 5.4mM KCL, 2.8mM
CaCly, 1.2mM MgSO,, 100 uM KH:PO,, PiT AML=dAl, 1mg/mé &F E3 459, pH 7.40)0] 28] 2wz JstSiot.

Zkztel slEES 0.1nM 1A 30 uMel ®le] 12 wXolA Algetlvt. HAS 23] s, A de SFE
S 53] Ag3uh. Ao 238 Bk g %3]?1 T A4 EEES AASL, AEE 48 ¥ 54 &
(137mM U EH, 14nM ETl2, pH 7.4)22 23] A H3ACt. AES 20409 0.1% EA(Tween) 80, ©]ofA]
10002 433 FAS Hrlsle]l &aiA71a, EIFEE(TopCount) (H AH) S ALgste] A58, T ==
ZEEE ol &3te] A FFE plCn(ICn® 9 21) #h& AT, ov] dA7+=, o] 21 3o, YE
F 94 Pi T/ Hox 308 wo HAdFolu R a3 glo] 0.6%(v/v) DMSOE &Ql3dus= AS
wolErh, A3t 8b7] & Ebol Q9kE o] drt.

X E5
% E NHE3 217+ NHE3
t;g‘ i pICso pICso pICso pICso l‘):’I]SiO
= 574 A ke A& Nap2B
001* 7.6 HE oty 7.4 AZ org AE o4
002° 8 8.4 8 8.2 <4.5
003" 8.6 A% ot 8 8.1 A% okg
004° 7.3 5.6 73 5.6 Az ord
005° <5.0 nd <5.0 s od A= obd
A A71EA AE® = 001 PSHEE 002, 003, 004 ¥ 005E o] AAAOowA AT

7] 71| AEA 20 9 S47 24 stell SFES Alstal, AEAAY YEFY = HH**Oﬂ gk o] <]

5 A7) A8 F71e] AFES st HEA FFES AR Fofsta(dd &%), (4]
24) % Na HjAS Ao gn T2 38, A7t 8F JEFS WES(INa(%))EA FA
W2 vlaA &gl stgES vEdth A3t §17] & E6ol aofH o] At

ot ox

3

=2 %
Hay oo

rlo
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E6

Fi:l

pICs,
=717
7.4
8
8

pICs,
A 44
2€ 2
8.2
8.1

3gE
001°
002°
003°
004° 73 5.6
005" <5.0 nd
o A 2A AFE FE 001, " 002, 003, 004 2 005 o

UNa (%)

41 @ 1 mg/kg
11 @ 1 mg/kg
22 @ 1 mg/kg
68 @ 10 mg/kg
90 @ 10 mg/kg
AAdezA Al H AT

[0950]

o=

Ao x| %A A AZAe BFE 002 L 003, L NHES-v]7H Na o]&H

shgth. & E 005 HEAgd Aoz AZHL.

o] A= NHE3-v}7) Na o]== N
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o
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Aol MAEH AR TR 0045 &<l

[0952] Ao 3

34 7% ABAA TP AT ANWgdel Q@ 2 AT
o 2A) 3§ 003, 004 B 0052 Eld 3} PEo| Ao F EAFo]E
=2 721=

S Zr= 5mb/kg(9F 1.3me)<] 8mM Pi +10mg/kgd] A&
1A%, (i) 75mM + 4mM Ca =& (ii) 4mM CaZ F

A

[0953]

slm o

[0954] A==

= m

=

E = 3
—=

T2 A

DA

CEER

=i
=

4% NHE3 A3 A (5, = Na 2 &4
FaA71E 1 el 3HHE 003(5, Nad]
ZEsithe As BoFErh. s§E 005
/Ca(%E 1B) % Ca(X 10)¢ &R slol Pi

[0955] 150l gith. = 1AE= HA

352 0047} Pi E4E
) 2o XA A6
= 1B YA = 1C= 3}8HE 0039]

L

ARk =
I=

=
i=]
s

[0956]

[0957]

=

uuld giAlb Z)Eol A (dE B9,
, g3 M3lsls EFow = CKbY

I el A

.|_,

[0958]

ON

v WAl VHE ZgE CKDE=
dF) 2 g3 H3sE g EHoR girh. wEbA
¥ FAREE S, odAigomA) FFE 0029 olgAitde fFadS AFsH
< IRIAEF 9 g MIgE Fxlste 4714 &4 vlEw D3 Fo 9 A VTR
& [Lopez et al., J. Am. Soc. Nephrol. 17:795-804, 2006] X=x). A& sl7]¢ o]
I-t-gE] FEE o] gt Aol gt 5/6WA AFHAE; AU ZAEYHE FA (A4 |

3) 80ng/kg i.p. 3/ AAE 0.9% P 2ol (F7] ¢1H)E Wi},

2L,

mﬁtrz
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[0959] .8 UK 1.5mg/dee] d A#oleld X E AFd o) 2719 A3 aFoR A
12 zt= 9o] W k& (drug-in-chow) T+ 3-3E 002(0.065mg/g Ho]) £
Fojthe] AT 9 MewE g3y wisfdss, ujde] g w3 9 FH Al fis
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4 @ ,

AARITHE e welEth

FRHoR, SUE o0zt AP 15 AND, AF Y R AF vy E OE gaAa, uudF
A0 e, A% u HARE gaAlE Ao vehdt o] Esh % wAHe] davt ARE A
& Aol U TS 2% AR aFNA BRAAG. ST 0020 I ABZRE ] ool FA| Fr5A
2 dogeistl dia oo ENEYH FRHow 41 F AW, o mudAe At st A4 L
olEo WS wzenE, olad Aslste] gat TavelE Fio das AAwT

ohlY g 854 A= mdAe &3

(F E4=FHe, ofdidgdonA) shghe 0029 &3E ofvld i a=x4 HE B Adsigitt. HAEC]
A e WAl eeh 0.75%9] ofdld R 1.2%9] <1& Fste Aol Haln. AR wAl gte] v Aol 2
+ 53 0.3%°] O}tﬂﬂ R 0.6%2] Q1& FFehs A Holddth, AEC] A 541 1F R 2 AF WA 3
W, 49 47 dix Hol(pair-fed) 2 A sk, 1? Ao wA Y. AR 2EE sl 2o v
812, n = 10; 3FE 002, 2me/ke/ Hol W k&, n=10; % HgHE 002, Smeg/ke/d ol Wl oFE, n=12. ¥
A A A Al dis) ke SASelT. A AAZE & 8Acl oAl o]

= g vhol R, SEE 002 2] Adel 8% 9 2 83 Aoty
A, ol ohdd fw mele A% 7ol AdA HBe 5Hom st 4 4

3FERE A7) TF 3 dolH7F = 9A WA & 9Bo LAE] glar, 3FEFE 232 F143} do|E 7}

Z 10A WA = 10Bol ZAJE] Qt}. o] dlo]Ei= o] melolA 3gE 0020 93 =7} vl gL 4

F el uidt A, 2 Ha gl A 2 A H3E A4 4TS veitE A4S
AA ) 6

AZEAE REANA Y 19 Al 93 NG 7TRAY a7

(¥ B42 5 ¥, oldatddozA) 33E 0022 &vE (KD 2o ¢ fa, Fi A dAl Rdoa Adsd
T A AAZE = 11ACd] oA = o O‘Gr(lg—u}q 12vte]e] HE). = 11B=

BHE HoFErh, o] Ao, sehE 002 EF, Al AoEA, die, 2 A B A vdE JiAds
ol w uAdS wa AFE] ZAAAL. o] HolHE AA 2 i s)= s sk 3EE 0029 © 7
el gk A7HA 71olE AART

AA e 7
AEG A EAHolE X Zgo w wjdd g A

9
al,
2

(X E42HE 9, olditdo=zA) 5= 0029 &S HEQ oA Q1 E L FHof digh o]e g o
S A@sth. Aol E E7e] 2A%0) wet Fepsln.
X E7
929uP 15 a3 #1 ii%f #;
1 2 .
2 M ® (A e ), 48 melkg 5
3 = 335 002, 0.1 mg/kg
4 % 9= 002, 0.3 mgke
5 &5y 3% 002, 1.0 mg/kg
6 2 3HHE 002, 3.0 mg/kg
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thef 240mee] Wl gk ot

¥ E8
d5hd 54 9 VlEA BA
) 7 W 4= FZTE 1 FSE 3 IZE 4
30 mg bid 60 mg bid 15 mg bid
(n=12) (n=12) (n=12)
%4 (SD) 38.8 (16.49) 37.8 (11.78) 38.7 (12.91)
g 31.0 33.5 36.5
Az, Ao 20, 63 22,61 20, 60
A 3(25.0) 3(25.0) 2(16.7)
R 9 (75.0) 9 (75.0) 10 (83.3)
%4t (SD) 73.7 (11.39) 79.3 (9.98) 78.7 (12.99)
=% 71.7 75.7 79.7
HAx, AY 58,91 67, 103 60, 101
%31 (SD) 24.6 (2.69) 26.1 (2.46) 25.7 (2.87)
Z% 243 26.2 25.9
2, Ay 19,29 22,29 20, 30
oL Al o}l 1(83) 1(8.3) 0
el 2(16.7) 6 (50.0) 4(33.3)
1) o] 7(58.3) 5(41.7) 6 (50.0)
7)€} 2(16.7) 0 1(83)
2k 0 0 1(8.3)
238d 9 Az 7]kl ok Able] ~AES 8] & B9l AlFE o] Tk,
¥ E9
2384 B 7]EA o]% W3 A& 7|7t %2
3 OE' wat
B -26 to
A7} 5 |5 | 4| 3| 21123 |4a]|5]|6|7]|8]09]|23+2
A Ee 4
23/ A X xb
CER L X | x°
Al A HAY X X
a9 4% X | X [ X | X [ X [ X [ X[ X[ X[ X[X[X[X[X][X
ECG 7} X X
REL
Seh 27 % * e
TE/
oHE a3 R
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