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BRESE 9930
MR A AV BRBEOEBICKH 2 BREEMRT RV U AR 7B FOREH

Bt - g EH (BRERKT BEARD
ERAPIEE EH EHE (BBREMKE BREAR)

% { OMIAT. MK PINa" ((Na'Ti) IR RE OB HANa' K > TEIZTFORB LI S-S
FIERMLNT WD, LA L, [Nali iBEOHEIMIMIA - S+ONa" HEZ RS L.
DA BT Na*/Ca>* A Haf 55 AT T4 %o Na'/H' 22 ik fRiGHE % ¥sl L. £ h-e1ufliie i
T Ca® ([CL2T)IRE DB N pH PH)DET 2R &, IhbH HNa' K> TE AR
FOREAFEL TVWALTRENS D, 22T 7 v MNERME HROR EMiL T
# % normal rat kidney epithelial cells (NRK) % i\ T, Na" R > 7[HE I T % ovabain T
[Nali % % 11 & ¢ 72 B ONa* & > 7385 Fol-mRNA, B1-mRNA D% FH % Northemn
blothZ THENT L. mRNADSH L[Na'li. [Ca™li. pHik ORHEZ AL A I L7z, [Na'lis
[Ca®]i. pHildZN ZHNa' &Z WM KEFE TH HSBFL, Ca" EEXMHNAEBETH S
fura-2, pHESMHEEFE TH HBCECF% fl W CHlI%E L72o ouabain (1 mM) Z %53
B[Na'l B 1AL 770 o1-mRNA L-VIE3RH B C2.35128MmLIE Lo, &512
BRIZIC I — 2 1E L. 33D BME R Liz. I, BI-mRNA L~V b3EFfH
BC2.ME 128, BE12EBEMBIIZE —ZI10EL, 33E0HMERLz,. B85 HE
3 O actinomycin D% & A B FHE 3 D cycloheximide (X §7 1 b ouabainlZ & %
01-mRNA, BI-mRNADFH Z##IL72o ovabain % 3B #5325 & [Ca™li iREED
MEBDHIz, L FEKED[Ca™]i D BN % Ca™ ionophore T & % ionomycin & % 5
LCfEB L Chal-mRNA, BI-mRNADFI I L 722> 720 BGTA% Bl & 7= Ca™
free DREZEHE | ouabaink 3RFRI R 532 &L [CATHREIRTETH o722, [Na'liRE S
L U'01-mRNA. B1-mRNA L ~VIZHENN L7zo ouabain% 3RS 5 LpHIIZET L
720 T ERIBEDOPHINET % Na/H' st (5 D RHE S T & 5 ethylisopropylamiloride
5L THER L7225, ol-mRNA, BI-mRNAD FHIIWM L% 2o 72, Na'
ionophore T & % monensin % Ca™ free DREFHITIRINT 5 & [Na'li IS £ U'al-mRNA,
BI-mRNA LN )V DN % 52 725 ouabainlZ & % al-mRNA, B1-mRNAD FH id
ol-subunitZH . Bl-subunit®E H L NV OEM Ao Tz, LLEX D, NRKIZBW
T, [Na'li IO HEMAEHEN' K> 7EEZF al-mRNA, BI-mRNADFE R & H# L
TW5AH Z EDRERH I Nz,
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BIRES 9930
HIRNA AV REOEICHT 2 FIRMEMIT U U AR TBIsFOIREGHIH

B R B (HBERKE BN
LRS- BH = (BRERKTE BIEAR)

1. BigEE Y
F R YA Na) R 7 (Na', K-ATPase) 1ZATPAKE D LRIV F —% AV T, MR - SONS" &

K' (7)Y L) OREAEIZED > T, Na"& Mo, K% MM I REIR ICH% § 2 EEH T, aff
BILUBHD2D Dsubunit SRS NTWV S (1) aff. BHICIZZ 51T, 272 < & H3DDisoform (@ 1+
a2, a3 ; Bl B2, B3) HEE S h, HEEFCEH (OMM Tl B1HIA EKisoform
TH5((2-4)o Na' By 7L oMILIC S FAET A0 XD BEIIRERZY | BRMEHER T
AN OFBIRIRIC, O MR IR AR T U, B, BRI EERHE o T b, 22,
C DATPKIE DAV F —1d, Na'/H' 5k fh . Na'/Ca™ STHBf (k. 7% & Na'AKFF 2 RIEREB) B
EOFREIIZD 2o Twb, —F, MIAN (Na'i) i EOBINAT, Na* K> TEETF O R % Hl#
LTW5 Z L IILLCPKIIM % EHRAEMM % & 0725 { OMI THRE Sh TV 5(5-12)2% Na'i
HEENaR ¥ TRIZFOFEBEHIE L T2 0 L) PIEEFH S T2, Nl iREDOHMIC L - T,
HEBEP - 7 ONa' BEEA BULIRA L. 2K 912 Na'/Ca™ Sl % (A iE 1 2o Na/H' 2SR R34 A & MEATHD 1
S, HIRLPIREEECS™ ([Ca™]i) # EEDHEHN (13, 14) %o HH PIpH (pHi) DIET (14, 15) 2SI V., Zhat
Na'R Y TEIEFORBEEFH L T2 TREIH 5, 2T, AL TIRREMRAEOUEEZAET S
normal rat kidney epithelial cell (NRK)(16, 17)% F \> T, [Na'li, [Ca®}i, pHIDW THHNaR ~ TEEF
OEBAZEHEFHL T 2005 T2 LI, MRASF VREOEEICL > THET SN ZNa'
RYTRETFOHBEIL AV VOREXHNET 5,

2. iR Ak
2.1. NRK O ¥ 3%
NRK/Z American Tissue Culture Collection & ¥ BEA L7z, #MALIZ5% 7 ¥ HEIRIMTE (FBS) L£1%D
JEUET I Bk & GDMEMIEIC THAE L, EIRIIFBS freeODMEMIIC B IR 142485 B H 1247 - 726

2.2. Northern blot
100 mm®dish(ZHE 3 L 72NRK 7> 5 Total RNA% F4 7 VB 7 =¥ Vi (18) ICTHIE L72o 1%
THR=ZARNVATIVTE FPVICTERKE %17V, F 4 T V& Hybond N, Amersham) [ZE5 L
720 Na', K'-ATPase o188, BISHEETICHERKS v PDNAZFHWTINA TY F AL X L7z, FA U VR
% PR (2 x SSC, 0.1%SDS. ZiR2[ ; 0.1 x SSC, 0.1%SDS, 45C1[H), A=+ FTF 7T 7 14—
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ATV, mRNADRBEATY Y PA—F—ICTERL, /2, ERFAOVEEZT Y MERE
glyceraldehyde-3-phosphate dehydrogenase(GAPDH) cDNA% Fi\VxTNA 7Y ¥4 X, A= VIV FTF T4 —

% 4TV, internal control & L 72,

2.3. Western blot
100mm®dish | ¥53 L 72NRKIZ4C T TPBS% % BN # ., EHFRIC THBL, REVA—- & 1F
B, —EEOKREVR— FEH%SDS-PAGEICEMN LERKE 2TV, =totbo—R[E
(Hybond-ECL. Amersham) (Z#E5 L7, $55 L 72 I3 iR 12 T5% X % A 3 V7 % & e Tris-buffered
saline-Tween 20 (TBS-Tween) |25 L72#, 74 ¥ v FNa', K*-ATPase al-subunithiff, 17 v +Na',
K*-ATPase Bl-subunitfifk % M % . 1ERRIIREE L7z TBS-TweenlZ THifk% PEiff%. peroxidase® 3 & L 72
Mo FFRE7OT) YCHAEE ML, 1M FE Lo TBS-Tween i TH A% B RECLF v b
(Amersham) ICCEHSE, BHEHARBE TV Y M A—F —ICTEE L7 (18)

2.3. [Na'li, [Ca™]i. pHiDHlE
MNa'li, [Ca™li. pHildLARIRE L7z HHEICHE UCAT 2 72(19-21)0 24-well DREEAish I T A 7 23—
Ay TEAN, O EIZHEELZNRKEPSS T ¥ & L7zfk, Na' & MH# b %K Th 5 SBFIL,
Ca"REMMABIETH S fura2. pHESZEHNEERTHSBCECFEAM L, BHEARY O XA—F —
(CAF-100. HADIE, Hi0) IS THEL 7,

2.4. ol-subunitiE{EF. Bl-subunitid{ET D 7 0 E — & —{HLEDFHHT

o 1-subuniti&{E F5' B ¥ $EI% (-1,537 ~+261) T 7= 1ZB1-subuniti {5F5' b FFEI (-764~+129) % )V ¥
715 —E) R—F —BETIHARAL 75 A I FDNAKER L720 & Do l-subuniti#l{=F5' Lk 46
B F 7213 Bl-subunit:E {5 F5' LI EK & B-galactosidase expression vector (internal control) & % [RIEFIZ 1) K
T2 YavEICT—BRICNRKIEAL, VY725 -E7 v 0L TaE—5 —{GHEE BT
L7,

3. Bk R
3.1. ouabainiZ X % [Na'li IEE B L 'al-mRNA, Bl-mRNANDHZE
[Na'li P25 % 30 & & % H B TNa'’, K-ATPase D fl E3E Douabain % L 72, ovabain D5 %

PET B 7200.1, 1. 5 mMDousbain& NRKICHES L, [Na'li B4 W5 L 7o Fig, 1ICMMBIERT
ouabain 0.1 mM T Na'li ZARZETHo72H% 1 mMTi14.42°516.6 mMIZ, F 725 mMTIi327.9 mM
WCER L7, EX D, LT DOEEITouabain | mMEFHT 2 Z L & L72, 1 mM®ouabain% 245 [
NRKIZ#5$5 &, Fig. 2lRT &9 10, Nali IR G 6REHIZICY — 7 1E L. ZO%24KM B
EFTEFIIRRLIZ. Ok, dl-anNA\ B1-mRNA L~V i3 ouabaintk 53 ¢l B T £ £ 2,345,
2MEICHEMUIE LD, REMFZICIEE -2 033681038 L 74 Fig. 3 : AIZEEF, BiXY~1) — %R
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o E51Z. al-mRNA, BI-mRNA LUV i3\ 31 ouabaintk 524 ¢l B T b 35 D3 ¥k L 72
(Fig. 3o

KiZouabain®, [Na'li EEEH X o l-mRNA, Bl-mRNAZEH I+ 2 BEKRIEMEICO EHREF L.
Fig. 4 1278 & 912, NRK|Zouabain % 07%*51mME T3E 53 % & ouabain 0.5 mMLL L TNa'li
BEIXAEBICHEM L, ouabain 1 mMOKS TNa"li IEEIIRBEMEICE L72e —%F . ol-mRNA,
Bl-mRNAI/«\“)vaiouabain 03 mMUETHEEICHEML, 0.5 mMTREMEIZZEL. 1 mMTIZ0.5 mM &
RBED LV THolz (Fig. 5 © AIXBEIB], BiZY <Y —%RT)

3.2. ouabainlZ X % al-mRNA, Bl-mRNADZEH KT Sactinomycin D, cycloheximide D%
ouabainiZ £ % 1-mRNA, Bl-mRNADRH FEELE HEHE AL TV 2 E) % et 5 7
B, K4 OBEEFETDH 5% actinomycin D (AD). cycloheximide (CHX) % #% 5- L 7z, ouabain 2 £ %
al-mRNA, BI-mRNADFEHIIAD (Fig. 6 : Al BB, BidH <Y — &7RF), CHX (Fig. 7 : AlXf Al
Bl BIXH ) — 2 7RF) ORI L ) =2 S R, '

3.3. ouabainlZ & A al-mRNA, BI-mRNADZEIIZHT % [Ca iDFHE

ouabainlZ & % 0.1-mRNA. Bl-mRNADRBIZXT 2 [Ca™li D EEH Mt T 5720, M ECca™
FAET @ mMCa™ % &) B XUEFET (OMEM & ) Ca™ % 3 L0.1 mM OEGTA% if§1ll) Touabain
# NRKIZ3BE I35 L[Na'li. [Ca™)i i (Fig. 8) £ al-mRNA, Bl-mRNA LX)V (Fig. 9 : Al #1RIf),
Bix¥ < — 2RY) A BB L7, MA/C FFAET T\ ouabainid[Na'li i . [Ca™)i IREET ZNZh
14.5%°530.6 mM, 82.37°5 164.9 nMICHIIN S €720 —F, ML X D Ca¥ % T 2 L [Ca™ )i B
172 nMIZAET L7220, [Na'li IBEEIIRETH » 720 Ca™ JEFFHE T Touabain 2 #5395 & [Ca™i i FE
AL TH o 724 [Na'li #EEI320.8 mMICHEIN L7z & DCa™ JEFFAE T T Douabainil & 5 [Na'li i
DML, Ca* FHE T TDonabainll & A Nali i EOBIM L LAE Doz 2D 225, ouabain
12X B[Ca™ i IR EDBMOBA L LT, Nali RIS MK - L0 Na"GE D iR —2 K 72,
Na'/Ca™ S BRI AR TE VE OB —HH A & OCa™ OFFAHIT 2 ), WHEIZh o 2l s b,

MR/} Ca? FH4E T C\ ouabainitol-mRNA, Bl-mRNA LNV % ZH2h2.205, 230 RN S 720
MAALCa™ FEFE T I2BV Th ., ouabainital-mRNA, BI-mRNA L)V % Ca™ FE4E T & B4R 123N &
& 72(Fig. 9)o ouabain & [FIAED[Ca™i #E DA% Ca™ ionophore T2 5 ionomycin 107 M% NRK 1235
5 L TfE> 72 (Fig. 10)%%, al-mRNA. BI-mRNA L ~)VIZRZETH o 72 (Fig. 11 . AiZ#EF], BiEH
<) —%RT)

3.4. ouabainlZ & % 01-mRNA, B1-mRNADFEIHIIx$ % pHIDF
ouabain!Z X % o.1-mRNA, B1-mRNAD FEH 2% 5 pHiD BB # T3 5720, ouabain% 35
NRKIZ¥ 5L, pHik Na iR % IE L7z (Fig. 12)o pHildouabainiZ & 172075 7.02124&T L7,
ouabain & [A#k OpHi D& T % NaV7H" R #L#i3% (A D [HE 3 T & 5 ethylisopropylamiloride (EIPA) % 3 FF
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NRKIZ#5- L THERL L7z (Fig. 12) %, ol-mRNA. Bl-mRNAL ~J)VIZRZETH o 7= (Fig. 13 | AlZHEY
Bl BiZ¥ <Y —%R{)e [Nali iR itouabaintk5-T13.62°525.8 mMIZHN L7245, EIPARRS Tldif
1210.5 mMIZIRA L7 (Fig. 12)o BLE X V. ouabainlZ X 5 a1-mRNA, Bl-mRNADFHIL[Ca™ ik EE D
BIPpHIOBETFIC L2 DT 2, Nl IBEORMAEHEBES L TWa 2 EER b,

3.5. [Na B OBINZ X 512 X 501-mRNA, Bl-mRNADOFH
[Na'li I FE DOBEINATE#E o 1-mRNA, Bl-mRNADFEIBZHIH LT3 Z Lk & 5 ITHRT 5720,
Na* ionophore T % monensin% #%5- L 72, #IfI4L X 1) Ca* % &% L0.1 mMOEGTA% i1l L 7:DMEMIZ
monensin 10 pM % 1% . NRKIZ3EEEH 5§ 5 & [Na'li $2E1313.32°526.5 mMIZH I L (Fig. 14),
al-mRNA, BI-mRNAL~)VixENZN2.368, 2. 185128 L7 (Fig. 15 @ AIZBES], Bld¥~) —%
R o -

v 3.6. ouabain|Z & % al-subunit Z&ZF, B1-subunit &H DI
ouabain % NRK |Z24B5 [1#% 53 % & a1-subunit, Bl-subunit ZH L~V FNEN2.345, 2.665121
L7z (Fig. 16 © AIZSEB, BidH <) —%2RT),

3.7. ouabain|Z & % al-subunit E{EF. Pl-subunitiEfEZFD 7T E— ¥ —iFHEICRIZTIER
o l-subunit SE{EF. Bl-subunitiB{ETF D5 EHFERICN FUGHET L X ¥ P BFETHHE ) Bk,
al-subunit E{EF, Pl-subuniti& EF D5 LHEBINY 7 25 —F Y R— 5 —BETEHARALZ T
7 A3 FENRKIZ—BURELERE L, owabainf 5HIEDN Y 7 = 5 — LlEMEEWE L 72 ovabaind 5-
{2 Tal-subunit BIETF. Bl-subunitEZTFOVT IOV Y 7 =T — LD EF Lk o7,

4. B8

FRFFETIENa", K-ATPase o1-mRNA, BI-mRNAD FEBIA Na'li, [Ca™liv pHiV T HOEBIC X -
THEEHRE SN TV 25002 EARME OME % #o 72NRKICTHET L 720 Na', K-ATPase D [HE 3
Td Houabain % 53 5 &, ReMUKA M, MK ICNa" RO & 312, ol-mRNA.
Bl-mRNAL ~_VOBEIAFED & iz, T DouabaintZ & 5 0.1-mRNA, Bl-mRNA D FH 13 o 1-subunitd H .
B1-subunitZ F L~V DM % £ 5 Tz,

ouabain|Z X % a1-mRNA, BI-mRNAL )L O #iIA#EE HERE TH 5 ADIZ TR S iz &
& XD, ovabainll X Aa1-mRNA, BI-mRNADZEBIIMRNAD BIEDTLHE L D b BEEOTLENIE X &
N7z 72, ouabainll & % al-mRNA, BLl-mRNAL U O EHAERE G BHAER TH 2CHXIC TR L
Il SN 722 & X1, ouabainlZ & % al-mRNA, BI-mRNADFEFIIA % &ML H OREER O
ERENLTVWD Z LAVRE S NIz,

ouabainid [Na'li #EE DI & MBS, [Ca™li IEEDOWMEF] I L /2o MM Ca™ 2 ET 5
L [Ca™)i #FE I3 TF$ A%, ouabainll £ 5 ol-mRNA, Bl-mRNA DFBI Mgyt Cca® HHET LA T
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# o 77, ionomycinlZ Touabain & FHED [Ca™ i EEOHEI 5] &# 2 L CHal-mRNA, BI-mRNAL N
W OBEIFED Ao 720 ouabainid [Na'li E ORI & FMFFICPHIOK T 25| & L7z, EIPA%Z RS
L Na/H" ST ARG 2 J01 - 5 & & 12 & o Touabain & A OpHI OIET 2 BB L7225, [Na'li i B
T L. ol-mRNA, BI-mRNAL X )V IZARZE TH o 725 monensin i& [Na'li i B DI N & 312
o1-mRNA, BI-mRNAL VOB %5 &R Lz, ML EX Y. [Ca™li RO IPpHIOE T Tid 22
<, [Na'i iEfE OBMATE#al-mRNA, PI-mRNADFEBRZHIH L TWEZ LS DICE 572,
MiFasLCa™ JEFFFE T TldouabainlZ & 5 [Na'li IREEDHNIE DT A (14.5%2520.8 mM) TH > 727%,

HFALCa™ FEAE T (N i FE1314.5%° 530.6 mMIZHE AN & FHDal-mRNA, BI-mRNADHEM % 5] & i
Z L7z F7z. ouabainDEERFMET DR L7 L 9 12, ouabain 0.5 mMEL L Tal-mRNA, BI-mRNA L
POV OBEHMZEFNCE LTV 5 OIS L. [Na'li 51 ouabain | mM#EGICT EHICER L7z, U E
XV, o1-mRNA. BI-mRNADFEII[Na'li EEAR0 mMEAEIC7 5 L EEHIET S 2 E AL Ml o
2o B0 T DI D RNaT WEEOHMAY 7 F )V & % o TNa', K-ATPase mRNADEBIAFHE W 2
ZEAURIE E NIz, |

5. 4 %O

52 C NG T B OHEATATE A 1-mRNA, Bl-mRNADRELA B L TV 5.2 L AHI5 2%
720 NalE EDMHRHET ¢ . [Na'li JBEE O b2 2 BIAT Y 7+ b & % > T al-mRNA, BI-mRNA
DI A LB = EAHT L. Na > 7R R NG & 2 — 2 DTS B TR AR I
Sn7e, SEOTETE, N BIEOHIN X o TNa' # > THETF ORFLEE L L THRET 5
BT 2 > b idal-subunitiETF Blsubunit{ETF S ERABICEAECTE L B oledt, ERER
DRIZF OMOFIKIT NG FUEHE =L A > h AT B TRAESKI L LTR-TB, S0,
NeTi IREDH A & 4 DIBETE O A £ A L CmRNADSIE HIBL TV 32 Livav, =
NS OO & SHMET LT & 0,
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Fig. 1. Representative fluorescent fracings of [Na'l; i
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Fig. 2. Time course of [Na*], upon the addition of ouabain to NRK
during 24 hours. Each point is means * SE of six separate expcriments.
Symbols are: () control; () ouabain; *P < 0.001 compared with
control.
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Fig. 3. Time course of Na*,K*-ATPase a1- and B1-mRNA accumulation by ouabain in NRK. (A) Northern blot analyses. (B) Qua
the Northern blot. Symbols are: (O) control; () ouabain. Abundance of mRNA is expressed as units of densitometry relative (o
point is means * SE of six separate experiments. *P” < 0.001 compared with control.
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Fig. 6. Effects of the transcription inhibitor actinomycin D (AD) on ouabain-induced u lation of a1- and B1-mRNA accumulation in NRK.

p-regl

NRK were preincubated for one hour with AD (5 pg/mL) and were further exposed to ouabain (1 mmol/L) in the continued presence of AD for
12 hours. (A) Northern blot analyses in control and ouabain-treated NRK in the absence and presence of AD. (B) Quantitations of the Northern
blot. Data are means * SE of five separate experiments, expressed as a relative increase in mRNA expression compared with control samples.
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Fig. 16. Effects of ouabain on Na*,K*-ATPase al-and B1-subunit pro-
tein accumulation. NRK were exposed to DMEM (control) or DMEM
treated with ouabain (1 mmol/L) for 24 hours. (A) Western blot analy-
ses. (B) Quantitations of the Western blot. Data are means + SE of
four separate experiments, expressed as units of densitometry relative
to control. *P < 0.001 compared with control.
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Na* pump gene regulation in cultured renal tubule cells by changes in

intracellular ionic concentrations

Shigeaki Muto, Yukio Miyata
Department of Nephrology, Jichi Medical School

Summary

In a wide variety of cell systems, increases in cell Nat ([Nat]i) lead to an
induction of Na*, K+-ATPase mRNA expression. On the other hand, the increase in
[Nat]i can also induce a rise in cell Ca2+ ([Ca2+]i) through a secondary inhibition of
Na+/Ca2+ exchange and a decrease in cell pH (pHi) through a secondary inhibition of
Na+/H* exchange. It is not known whether [Nat]i, [Ca2+]i, and/or pHi directly
modulates N+, K+-ATPase mRNA expression. Therefore, we used normal rat kidney
epithelial cells (NRK) to examine the effects of ouabain on Na*, K*-ATPase o.1- and
B1-mRNA accumulation by Northern blot analysis and the relationship between the
mRNAs accumulation and [Na*]i, [Ca2+]i, or pHi. [Nat]i, [CaZ*]i, and pHi were
measured using a Na*-sensitive fluorescent dye (SBFI), a CaZ+-sensitive fluorescent dye
(Fura-2), and a pH-sensitive fluorescent dye (BCECF), respectively. Ouabain (1 mM)
significantly increased [Na+]i. Upon addition of ouabain, o1-mRNA levels increased to
2.3 times the control level at 3 hr, with a maximum 3.3-fold elevations at 12 hr. B1-
mRNA levels also increased to 2.4 times the control level at 3 hr, with a maximum 3.3-
fold increase at 12 hr. The ouabain-mediated o.1- and B1-mRNA induction was inhibited
by both the RNA transcription inhibitor (actinomycin D) and the protein synthesis
inhibitor (cycloheximide). Ouabain at 3 hr caused an increase in [Ca2+]i. Similar
increases in [Ca2+]i, which were elicited by the Ca2+ ionophore (ionomycin) in the
presence of extracellular CaZ+, had no effect on a1- or B1-mRNA levels. In Ca2+-free
medium treated with EGTA, ouabain at 3 hr caused a significant increase in [Nat]i
without any changes in [Ca2+]i, and also increased ou1- and B1-mRNA levels. Ouabain
at 3 hr caused a significant decrease in pHi. Similar decreases in pHi, which were
elicited by the specific inhibitor of Nat/H* exchange (ethylisopropylamiloride), caused
no effect on al- or B1-mRNA levels. Exposure of NRK to the Nat ionophore
(monensin) in the absence of extracellular Ca2+ increased [Nat]i and a.1- and B1-mRNA
levels. The increases in o.1- and B1-mRNA levels upon addition of ouabain were
associated with significant increases in o.1- and B1-subunit proteins. We conclude that
in NRK, ouabain causes an increase in [Nat]i, which directly modulates Nat, K+-
ATPase 0.1- and B1-mRNA accumulation.
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