13 15 3

40
BhAk®ES 0140

BEASE NatFH R & Ko il # o M7z

BIREARZESE AR EBR CERIEKRE 4AaBEIFE)
EEIFZEE - R ik (EEKE EZEN £HF)

ABFZEDFRiE, AR LYK B EIG T 2R (RERAE) ORZEEREIH
WA T 52 LI2ko T, 5% CHAER EMOEDTHT A THL T TE
o lrZ L EERTAERR)BPBOLNRNELINENITAT 4T THD, £
DOHFFBERICIBVNT, A E B K ¥ 1A Ein)n ERA AV Bk EEREE
EEELTWAZLINRERENZ, T2 CHABEIIHZE DL O 72 Kir F¥ RVHFLE
TAEDOTIEARVDEE L, MEPBRME LRICERT S Kirl.1l [Z&B Lz, Bl
WWEWT KirT. L IHMUEBICEER L, KU 30 70 e KRt WS 2 o0AEEKEE
HoTWAREEMENRIREI NN, 200ERMEZ DL ICH- TWEDMNE
WD e R ERRAAE U, ARRFFETIX, AR T v NE KHHRttsEORE L Kir7.1 O
REREIRY - SRR L OBBRET T LI Lo TABBEE L OFEL R T2,
T AR KICHT A RT K2 BE Lz 2 A, AR T ENGAER 14 BORIC
BEEICHRE L, L0 EEMRRATIC L o TAR 14 B0 A% 21 BOMbREBEICD
B Linbhot, £% 7 B2 14 B ORICERERE KF ¥ 1 /WROMK1) D FEEHIE
MAFEsE S, ROMK1 &R KW ThH s WO RO ZF Lz, L
22 L7258 5 ROMKL 38 & Ut Na* K+-ATPase B EIZELR3 oo £% 14 B D
21 A ORIZR b KHEEEDOREL, Th b TRBHTERY, ORI
2 Kir7.1 REOBERBMAHER SN &b, Kirl.l OF KHHE~DBER
X, GEEBRAEOR R, Kir7.1 1X4E% 7 BIZBWT, Eig~v L O AT
BITAL)NCTETES 3 2%, B KR RE D SR b o CGRILRMEFICRB T 2V 7T
VBN LTz, T ORBEMD KHRtiEOFREIC %ETéa%théoFm%ﬁ
7 A2 R OB L o TREBBREHAER > T2 L2 6 KirT.1 BinF235 4
DES Ay N CTREAREFE LT, AEBEOMMEERFEoTWD EEZDND,
SIEHEE S Kir7.1l OAIMEES | [EERIER EOFEIC L > TEREL TS
TEBKRETHD,
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CiEA=ED)
EERNOEERE - BEEORATRIC OV TS ETRES OFENZEN, L
D FIVFFIYY - TIVRATOCREE LD ETARNEIPEOENER
BHERBOBEILDEVNSEENESNT NS, LA LRYSERESIEDR
28, *EROEMBBEIN TS, FFRORKIL, AEOBRZERGROH
R EOBOENOHECEI TSN VESSHEVIBLTH S,
B FEeY i EOEERARETEN ARSI, WAIIKED o ZERICER
L EEEERECARICES TSI ENTES, ZOEARTS OEEMH(chiorde
) DENA T Y RBEES, BEBCRSNS ZORMASTEIIEASNTNS
[1]. BEIITS OEEME M 282 T, ¥khSEAKCERT 2BICERR
TEREFELT. RASERE K'F v 3UEKinERWE LK 2], oKir (ZHEH
Bz BT CrAM ORISR Na® K--ATPase T D70 ORI KU ¥ 7 VB
FLTESERSCEEARAERLLTNEEEILND, SRIOFEERL
T, BOEBICBL T b1 F S MRICAR BN KF v AVEDIEET 50T
iZRnn, Kir Fv R VBETORRFOL, BEEMGICHT 2B E o /RIT
WBEETEHANEINENS R TN,

TOEIRELZED LI, BEREDA T BEIEESTS Kir 7y RV EREL,
ZOEBELT Kir7.1 2B Uk, Kir7.l 135 - IREE Lk, RRBERAR,
BBl ERMELEZECERL. WD Na'K-ATPase EFEBAIQEITFET S
ZEMD, NaRYTDDd® K HA 7V E L THE ORERZIHRINRRE
NTW3 3, 4, SLREBICBVTIE, &% KX 2nF KBREOEENICLST
Kir7.] BRENEHTZZENAS D, AEE K31 20D 5T B
B RAWICDEST B ENRBEEINAZ M. LALIIT, AUBEETHROT
RN 2 ODETBEEEEVWES DN EWVIFEREMNE . FHEDE
BT Kir7.l BEEO 2 DDEBBEEAY ICES TVWBON, HoThwaETHE
EOXIICHTEERo TNEDONENSI T EEELNCTEIETH B, =9 T
DEVH D EBBEDIC, FERT Y NEROEEBEIC LIS KHHIEDORRE
Kir F+ X)L EDERICOVWTERIT LA, FERHOBRTIE, HEICHENTZPR
12 Na BRI ER E I35 DICH L Kz VBN TRRAT 525 5L Z
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ORHAD Kir7.1 BRHEAEBT IS ERERE E ORENMENTE D EE A .

(D55 HE]
1. FIERT Y NE KR OFZE
EHT7, 14,21 HOFAER S v MIZ K4 wmol/g body wt) %, KClEEEHEES
ZEICXVARLE. BREO0, 2,4, 6 REIOREZERL ., REBLIVRHERE
EZBELZ (Fg 1A-C) [6]. EhEEMEEZFHMAT 272012, B L7z K'O¥y
EHEt T EREEREHL .
Kir 7+ RIVFER O
£ 7, 14, 21 HOFHAER T Y b5 EEZERME L. AGPCJET total RNA ZHlIiH
L7z, Kir7.1, ROMK]1, Na* K*-ATPase, (3 -actin ® mRNA FIHE% RNase 7T 7
13 r7 v EICTHRR Lz, ROMKIL #2127 F)1id, ROMKI1 &FEE] exon
(exon RNO—HE2TO—TIZEHBEZ EICL DAL LE. £z, FHBED S v
NEENSEREEZFML, YIXY > T 0y MEIZT Kir7.1, actin EAE Zf#
iz,
3. RIEHEBRE
JaEF b K7l T 3 Hidk & U THREEL 251 KirT.1 Jilks, BRUHERD
P ROMK FiffsZ AW TREMBREZTY, Fy RVEREROHEBZRFL
7o 29N HRIVATIVT E RTHER L - B2 EER. UF(ES 5umz2iFE
L, TNENOHFEZIERSE Cy3 BT RPURIC X 0 BEEBEICB W TR
L7z,

\S]

ERS Y FOAR KICHTBRF KEEEIL, A% 7 BICHAER 14 HTH 2
EWHEIN L =235 21 B TIIE L Uiz o = (Fig. 1D). —7F4. FEiTh 2 5 KR,

TN HBICBWTHD Lk /= (Fg. 1E). ZNsD I Ens KPR, &8 7
A5 14 AORMTHLMCRELTRSA, 14 BE 21 BOMTYS, BrEEts

TENIBRICBVWTHEREIIH D LEZEND.

AR Sy NEREIZEY S ROMKI mRNA 1, £ 7 H25 14 HORICHK 2 51
MU7=AY, &% 21 BT LR 5= (Fg 2). D ROMK 71V 74 —LDE
SORBREFFANZAHBIIBNWTEL LI o7, Na*-K-ATPase &1 subunit mRNA
W3ER T BN S 14 HOMTRREINL 7208, TNLEIEIZR L Uiz o e, —75. Kir7.1
WA 14 BB 21 HOMIZEEIBEM L., 512, BHREBRHZRELZE
23, Kir7 1 IZHEERIG2DICERICR T 2 REANHER I N,

_98_



FEMBLREORER. Kir7l I3ER 7 HTRERAY LORW ETHTADIEFEL
Tz, BEER5 &, TAL KBTS REFE LA - LPRMLRMEEITBT 2
SUFNBNEMLE. N5 ORI, BORBENE ARKRIERER 0ENEZH
250D, ROMK O&T AV 74— AT 2 RERBREDBER EIFIZEH LT

(BE] :

RAAD KEIEICE - ENRHE EEBEEAETTHDIL. EEEKFYyRILT
$% ROMK1 2 L THHEENZ EEZA 5N T NS [Tl FMEICBNTS, RFK
et 2 & ROMK1 HEH S OMICEWHBENHE TN/, LA L ROMKI * Na"K*™-
ATPase IR EIC(EN 20 o 2£# 14 B & 21 HOMICHIT 2 KHEMEE DN,
INS AT TIIEHBATERY, FUEHC Kir7.l BRENERICENLTWEIZ L
N5, BEEKF v 2V THS Kirl.l N KRS DO TERL TW5 2 &R
REI N,

Kir7.l IZHAEBMCT TICRARRD 5N/, TEE 7 HITBT 2EREDRE
BANS, HAERBPMICIEEIC TAL IKEET % EE 2 5N 5, FTERHFHICE N
HIRIIEELET 25 KHEEEIZ =2 KN 2 &0 5. Kir7.l @ TAL BT 3 &ENT Na*
HRIRO=DOEEE K'Y HA 7))V THSAEEENE N, 2O &id ROMK Ol
DT AT+ —LW TAL IZB1F3 NaBRN DD DERE KU1 7))V &fT>T
W32 EEELNL TNWADTIRRWES S D8],

Kir7.1 [34% 14 05 21 OIS, BMEHAEICPWTERENENLE, Z0
k31 Kirl.l OFRBERHL, REEL AL NMCEo TER> Tz, JO%ER 14
AN S 21 BICHIT2RFEMN K 257 L ORBICEETHEEZ 5N 5.

Sw k Kir7.l BEFIIIPEL ED 2DDEEENRTOE—F —BLOEERBR
W LEKED mRNA BMES NS Z &M 5 [9]. ROMK BT ITBIT S ROMKI(K®
RSO T T+ —5 KT 7)) OESIZ, mRNA OENDTMTHI
A DM MR N TV A HREENE 2 5z, 51T Kir7.l DEMRME
B2 HEFEN ROMKI OZNERBETIIZ BN TE D S 2 SIZERRN.

S RMIAER 21 AENSEALLEDZD T, BFAUAOEYICLS KIEEHF LW
S Z NS EEEHETAEZDOHO, DENBEOEMICHT 5L LEEN
HBHDOMH LIIRN,
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Fig. 1. Renal excretion of exogenous potassium loading. Time-dependent changes in
the renal potassium (A) and sodium (B) excretion, and urine flow (C) in the neonatal rats of 7,
14 and 21 days. (D) indicates the total amount of K* excretion (excretion capacity) for 4
hours after K* load. The average of K* excretion were 0.5 +/- 0.06 (7 d), 1.0 +/- 0.05 (14 d)
and 1.0 +/- 0.03 (21 d) (umol/h/g body wt). K excretion amount significantly increased
between 7 and. 14 days after birth. (E) shows the half time of excretion of loaded K*.  This
column represents the excretion rate. The half excretion time was significantly decreased
between 7 and 14, and between 14 and 21 days after birth. *indicates p < 0.05.
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Fig. 2. Developmental increase in Kir7.1 and ROMK mRNA expression. Messenger
RNA expression of Kir7.1, ROMKI, the sum of other ROMK isoforms (ROMK?2-6), Na* K*-
ATPase « 1 subunit and [ -actin were measured by RNase protection analysis. ~Whereas
B -actin and ROMK2-6 mRNA were relatively constant during postnatal life, Kir7.1
abundance significantly increased during the period of 14 and 21 days. ROMKI mRNA
increased significantly between 7 and 14 days.
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Independent regulation of the basolateral K+ recycling and K+
‘ secretion in the renal collecting duct

Yoshiro Suzuki and Katsumasa Kawahara
Department of Biological Sciences, Tokyo Institute of Technology; Department of
Physiology, Kitasato University School of Medicine

Summary

Coordinated expression of ROMK (luminal K* channel in the thick ascending
limb and the collecting duct) and Na*,K*-ATPase has been demonstrated to be
involved in the postnatal development of renal K* excretion, however, the
developmental expression of the basolateral K* channel Kir7.1 is unknown. The
purpose of this study was to elucidate the possible involvement of Kir7.1 in the
maturation of renal K* excretion.
[Methods] Developmental changes in the renal K* excretion was investigated by
collecting urine in neonatal rats infused with K* (KCl solution). RNase
protection analysis was used to elucidate the expression of Kir7.1, ROMK and
Na* K*ATPase mRNA from rat kidney at 7, 14 and 21 days.
[Results] Renal K+ excretion increased between 7 and 14 days after birth and
sustained between 14 and 21 days. On the other hand, half excretion time of K*
load gradually increased through the experimental period of 7 and 21 days.
Na+ K+ ATPase mRNA levels showed the- peak of up-regulation at birth and
remain elevated. ROMKI1 mRNA levels significantly increased between 7 and 14
days. In contrast, Kir7.1 mRNA levels increased through the experimental
period, especially between 14 and 21 days.
[Conclusion] Our results showed that Kir7.1 as well as ROMK1 were involved in
the maturation of renal K* excretion and indicate that Kir7.1 expression is
strongly related with development of the renal K* excretion between 14 and 21

days after birth.
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