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BRBRRE - BE A% (MEAKFE EEE %3 WEY
HAFEE  Ben ML (GEAKYE EFE 53 M
A B (RAKE B %3 AR

EMEORE & LT OEROEENIRE L DIREND 5. HERADOEMETER
BEZHOEIENE <. B TON afifiZEOBEENHEZIL LN TS, BFRMETD
Na BRIV, TALRAE TOEBIE & OHEER, N> L&D Na/K/2Cl i#ﬁa‘ﬁﬁi? =
RIS D No/Cl 8RR & Na Fv R, AENEETH D, S H, ®IUEEDOHEEICS
WTIHERIC Na Frx)VaEE SN TW5, SHE T, Na FrI)VzfiEl. RilET
O Na BRI ETGE LEMEEEETSRIES ELTEA VAU > FFRRIVED,
FNRAFOURENREETH S, Bil. T0 Na Fv 7V EETLET 2WHE

( chamnel-activating protease : CAP1) 287 7 U AH TIVMila &L 0 7 o—=2 7 ahiz,

~ OMEEE) > TOFT—¥ Ty 2 U—cBL TS, FE. Bbid Na Fvil
DEMFEEZEY > 7077 —E773IV—D 1D TH5HTy b TURY &I O—
=2 UREHEMA, NaF v )V afEE T 52 &2rRLiz.
SE. TOAY I INT I ERFO AL DRBEDWEND Z L2 5N Uiz, REIR
HETO Na Fr RVOEHEEIZIEA > 20 >y HiFlRBIIVE CBEOTIVRAFO N
FETHD., 7 RATF O IHIIAZAERICHES LB E) U aldosterone-induced
pm@n%ﬁbT}@KAHme%%ﬁﬁﬁ?%t%i%ﬂf%%ﬁ\%kK7DX§VV
AEEE L TV B AREEARE Nz, RAIEN TOEERRIZ T TR Y 2 21 GPl-anchored
Im@n?%%l&ﬁ%@éﬂto7DX577®%ﬁ%ﬁﬁ\TNT7WFX?U7K
FBHON. TORY LA LR ER-> TR BONIT DN TIRSBORNEET S
M3 LW Na 6% & U CHERDEZN 5,

SOy L OENEICBT 2RI EFRE TN THE ST, 518 BRFBERMTES
v hOEERZES Y hTHBDah | Iy MBI BB, 510, FEMERLEC
BIFSTOZY Y OBENT DN TORET 2BENRD 5,
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B BFAEE - BH AR (BEAKYE EFER H3AFR
EEFREE  Haepn BER (BEAKRE EFH H3IAM)
A BB (GEAKRE EFE 5 3AFR)

@il
BAFBESLNES Y b (SHR) OB@EER Sy NIBET S Z &Ik, SlLE
HBHEINLGZESR., EFOBBHEICIBVWTCHEMEEN SEIREBEINZHEEC. &
MEZFRDOH B E " EOEBEBEINLEESITIE. 2 TRWEREBHEINZHGE

WCHNEMEOREEENS N LD, BIMEORRD 1 D& LU TEROEENHS &
Z5NTn5, LNL, EQXIRBREERZONIDWTIHEAREORENZINTNS
M, BERERIIESIITWRN,

BEEROL=Y - TUFFTF LY - TIVRIFOVR, T2 REU VR, FFRlRK))
2R BEROAV LAY - F 0%, —B{LERR. LBEMEN aflRTF R,
TURY T 5PV 0FRE Na KBNS LT THRIISN, ThEeNE< OREINERS
NTVW5, BRMAETO Na BRI, EARMEE CORBEME & OREXER, A VE
BED No/K/2Cl HEER, BARME O No/Cl HEER & Na F+ RV, RENEETH D,
4H, JlEEOBEEICBNTIIRFIC Na Fr FIVAEHSN TS, FEXT, Na T v
FIVEFEL., RMETO Na BRNETLE L SMEEZERER T 2RI ESELTETIVE
27O MELHISNTOEY, FFRIRFILVE DA VAU 2 Na Fr RIVEFIEL.
F77. FRIRFVEALT IV RA570 > EBFRIC Na F v RV EFIE U RME TO Na &
BN ZETET 2 ENH SN TS, TFE, BEEOSMED—DTHS Liddle FEREFIZH
WT, INSFIVEVREFEFRRS, RATBED Na F v ) UEHEDOTTENRETSH
5 EMEEFLAIVTRENZ (1L 2, 3, 4), < OWFEENZO Liddle FERERFICH
57> Na F v RI)VOEENFEBIESMEEIC B3R 515 D TIIRND ERRF LI,
WEETEAIBNT iFﬁEm\Tﬁmé’h’Cm%Vb\ HAREFA TIIHER TN TN 6,
6, 7, 8. &L Na F v )V HIE £ T T 2408 ( channel-activating protease : CAP1)
WY T HY AATVEIAE D 7 O—=> 7 &k O). |

HERRTIZD CAPL OHFIF EEE Na F+ )V ONMm SFFELLTH0. & B
. BE. SRR EICAMmLTWS, CAPL iU T AU LA 2, ﬂ@77xs
=BT I FNR—F—, Et&iocl:%s 0 % DHREEZEOEY > 7OoF 77—t 77 3
)—IZBT 5 &nthho 710
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WEERE, FA7=BlE. MU Tk B Na Fv RV OBEEEEFICOWTHRRL, v
Ty MBS LTV B AR A RR T SRS, £ Ty FBXUYY AT
x&yyéﬁm—:yﬁbQﬁm%VNwtﬁmrcaxmmummDK%ﬁbfméz
&, ENaC S TOXY TV EQHFEBICED 7 IO REBEET MUY LABRNBET
2 IG5 Z L EHE L. .

FORY Y OFERFITONTIINED & T AHFENHSIVRNN, ZOTORY >
UpEBEICEETHNL. MON aFHRTEOMIC. b LLIENazEE)SEGE
Kﬁ%#@ﬁﬁ%?%@fﬁ%éoéﬁ\V:>-7>$??>9>-YWFX?D>%\
1>FtU>%;ﬁﬂE$W%y%\ﬁUﬁV%y-#:y%\~@m§§%\®EﬁN
AFIRRTF RR, TOAY TS5V UFRRE EOHEBROFEITDONTORE L.
¥, MaNTOFEERR. AWHERICOWTHRE L.

[(BF7E 5] ,
L XURATORE Y >O0—227
VWX%ﬁﬁ%mg%%%ﬁ]ﬂﬂ%ﬁblTjDXf’:/‘/Uﬁﬂﬁﬁ?%*ﬁ?if@‘%f:&l ETRY
2T XYY cDNA (D H—=2 %% degenerate primer %\ /= PCR ZHEfTL. &K
EHO—=0 5705 , 3 RACE 2T L7z, BRAERIT oocyte ZFUAZ voltage
clamp HETY I 051 REEHEF M) U AERERE Lz,

I RIVE K BFHFHEFORE

T AESRMEEERRICBW T, TOFAT VY, TIVRRATEY, TUR
U, FREIRRIVEY, Fo. —B(LESE. DEEN afIRRTT R, TORYT T
SULREDTOAY T mRNA, FEERFANOSUWEEEIC DV TRE L7,

1L SD 5 v McBWTOT IV RAT OGRS LD RF T ORS & PRt BRI

FZSD5w b (160-170g) A REFY &7 2 =Ry TEEAART )V RAT OV
EEHERET B, AR v I r—JICTHEL. RPEME. 7L 7F=, TR
3R ERBEET B, |

IV. GPI-anchored protein {2 DY T DARFY

203 MifAEANT, TORY S OEfEERERRR Lz, 73 /BRESIE GPI (7
UAINRAT 7 FINA Y v T UA—ERVEESN, RAT 7 FINA ¥
N R AR )S—F C (PIPLC ; phosphatidylinositol-specific phospholipase C) 12
NAMREND &, Toh—& L TOREEZE N, BICRINTWey VN Be RSt
ZOTINERNT, Mg LEHAOBHEH DWW TRR L7z,
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(A5G R]
L YXURATORY > cDNA DY O—=7

=54 27—V a 2 1020bp, 57/ > a—F 4 2 U—Ta id 212bp, 3
O—F4 27— 3 U 609bp, 339 T3 EBNSEBEETH S, £ D DNA o—
JLANSHERIT D E 29 T BN SIRBITFIN—D I A%RFEE, 15 TI B
DSANFr—2& 295 FI I BOAE—F2— 25725 (Genbank/EMBL/DDBL
accession number AB038244) ,

NUXTHUZXHY > cDNA % oocyte IZ ENaC & EHICHFERIBTAETIOT1 Rk
ZHET N DU AERD 3 REOIEENFED 5Tz,

LASVE AT & 2 SRR OMe _

N AEESREREEMRE 10°M T 24 BERIET S &, TOAF T2 mRNA 3B XL
2B UT, SR LERAD T O ZAY L AIREOSETBEE 3.5 fS0mEnR
507,

L. SD 5w MZBWTOT IV RAT O VEGHREIC LB RP 7Oy > ROk

TV RAT O VFRESICR D, RPTOXS o CHRidtR < ITHEML., 7 BRI
a2 ha—)UHIES 5N BET 5 EOEMZERDIZ, '

Aldosterone ___ Control
~ -1d. 3d. 5d. 7d. -1d. 3d. 5d. 7d.
prostasin

e . -~ - -

'Fold increase
w o N
1 1 |

[y
1

M 1. 7 RATFOVEGRRSICLBRP T OS> HRt
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IV. GPI-anchored protein 12 DVY T DR

 HEREIE RICHIE L FER 40kDa DT O RS 2 UL PI-PLC 0.2~0.4 BZ D5 TRE
&ﬁ'ﬁél:ﬂﬁi_:# 5B LR BiETR AW ENE LE. ZUSHHG LT MR Lo o

2% UFET PLPLC UEICEDRALE L, TORENS TOXY 2 20T GPL-

anchored protein T 5 Z EAVRRENE LTz,

2. PI-PLC Wk B TRy DR LB RO ERE
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Liddle JEfRFD Na F v X)VELEFOREDOFERICL D EMEDRRELLFOWITIIIE
HITER L SN % < QRS BHFRALENDDH 5, 0 Na Fv FIEETOREN
72 Na F v R VEHETESE2DONCDNT, AEFF U EAHEENe d d 4OWW
domain MEESBREEF SO TND I EWRINTNAY, ZORAHRTFIZE L CidHmm
A Na 1A BENEET, GEAVESTAIENRERINTNS,

CAP1 137 7 UV AHTIVREN S 7 O—20 7 2= DO TE NOEERNEERE 2B
Y AIIERAERNTENEE R, £T Iy NTRW TR 2l E 7Oy >
1% 1995 FEWTHY VLA > T 7 I —D—DELTIO—Z 27 IN T 10) A, B

£ R TEDOBRET T TWRMM o7,

t‘J 7O F 77—t THHTy NTOAY T T Na ??Z)l/tﬂ#%@ﬁﬁﬁ’éj‘b
EIEEEE T, REEDITHEETHEZEZALND, ZONWHEICEL. 73 BRESI L
GPI (V) AIINWEKATyFI)NA b)) T Uoh—EANHEESIN, AT 7T
VA )3 R —=)VEBRIR AR )S—F¥ C (PIPLC) Ik Do, 72— ELTOH
HEx AR\, JEA SEENREE HETIOREET 5 BN R0z, RAICTOAY
DR END Z &R, RIEDERANTHFET 2 Z LAMEAII NS,

SEFEBIE. TIVRATO K DFEBEND I EE2HSNC Lz, TIVREATH
NIHE NS AR S LI BRI E) U aldosterone-induced protein 24T L T Na-K-
ATPase R ZEMLT B EEZSNTNBY, FHEIITOAY VA5 L TWSAlReE
WRENE, TORY L ORBFRGN, TRCTIVEATO LD 0N, TORY
UL LR AR TWSONT DN TS EORFEET 2% L Na #Afi% &
U CTHEBRDFF Iz 5,

HEERICBITS Na R#EAOE ) > 70577 —EOREFIT DN TOREDZNAN
Bafe b, DIC 1078y (AVIEF T 7ERY v b U 7077 —EHflE) Z2EH
L. BKIEERBRTLZENH B, £ OEE, BHEEMETL TWSDOTEREICK
LETREMNE <. BERIICIIR RN TN ENEW, ZHUCELAVIVET T 7
247w bV, amiloride sensitive Na F v )L 2T 2 E WS EENSH B (11, 12). A
VEEF T 7 BAY v NEERANCHRT &, BEAOREEN (VO 138D 5. JOER
VR A D Ba TIZEE )Y, amiloride DFFFEICE DIEELT S, 0T, YT
F 7 —PHIHERTH B A IVEET T 7 EXS v b amiloride sensitive Na F+ ) % #ffl
L& WS 2 ER5, AVVETF 77 EAY Y RN > 7077 —ETH 5T
OZ5 S EMETT2 & D, NafRBICBEE L TWAREEENEZ 515,
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The mechanism of the activation of sodium channel by serine protease and the
regulation of rat prostasin

Kimio Tomita, Hiroshi Nonoguchi, Kenichiro Kitamura
Third Department of Internal Medicine,
School of Medicine, Kumamoto University

Summary

Abnormal renal physiology plays a central role in virtually all sustained
hypertensive states. In Japan, the population of salt-sensitive hypertension is
relatively high. There are several mechanisms in the kidney to reabsorb Na from the
luminal fluid, for examples, Na  co-transporter systems in the proximal tubule,
Na/K/2C1 co-transporter in the loop of Henle, Na/Cl co-transporter and Na channel in
the distal nephron. Recent report has given a strong impact on the pathogenesis of
essential hypertension. Liddle syndrome, in which patients develop a form of genetic
hypertension, has been shown to have mutations within the cytoplasmic COOH
terminal of the f3-and 7 -subunits of the epithelial Na channel lead to a
hyperactivity of the channel. In patients with essential hypertension, however,
significant relation has not detected. Recently, a new Na channel activator, channel-
activating protease(CAP1), has been cloned from a Xenopus kidney epithelial cell line.
We investigated the mechanism of the activation of Na channel and the regulation of
rat prostasin. ,

Phosphatidylinositol-specific phospholipase C clearly separated the prostasin
protein. This result suggested that prostasin is glycosylphosphatidylinositol —
anchored ptotein. Prostasin is secreted into incubation medium in cultured M-1 cell
line. Urinary prostasin secretion was stimulated when rat was given aldosterone by
osmotic mini-pump.

Our data suggest that prostasin, a serine protease, was stimulated by aldosterone.
Further studies are necessary to clarify whether prostasin and other Na regulatory
hormone systems are closely linked or not. It is also interesting whether prostasin is

involved in the pathogenesis in essential hypertension.
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