13, FRUEES(CEHIT BNaClGsshiere & Z ORfEHE (No8913)
4 #  IE (BRERAS

[Bfy] BRHEANESEFND)E X7 0y ORKRBLTHD . R
OREICEBLEEEFLLTVAEELLONTVEN, TOAF
ym%%WMKWQQﬁszmwmmuumwn&%ﬂu&fu
%%ﬁ@@ﬂm%&%iaﬂfméomwlm%bt@@mﬂ%ﬁ
H20DT. £ELT INCDic>WVWT, BRAEEFHNFEHEERVT,

mpaE O A 4 viRERFEEBE S M LE S & L,

[(HE] NAZZ—OBXOILTEIMARME L. BAME T TINCD:
ZEE L. Burgd O J5HkicHE U TIRAIE &AW L oo RETR A O ARA
EOERNBLVDENET & Ebic INKCLESTAH S 2 BRR
CHIAER AT V. REMBEEGL (V) ZREL, £/l 2HED
FHE Ny PO—MEOBEETE V. X =7 NV@ETICED. BE
BEMEH (Re) BB IKGT MW (fRA) & MIE L 7o

(] VR O0OEXBTEL D -7, VIEZER LI-F—7 &2 F &
BB EVE-82 = 0.9 mVTdH »7co ReiF109 £ 1Qem* T IMCD:
B IEREAED LR TH B, fRAE 0.98 = 0.003 (n=10)THE
e U oD HE BT AN AR ST IS @ o D Na* K+ Cl- %2 B lic &t &
HTHEBBRAIZEEAEE(LLE N>, 2 nM Ba®"H 10 mM amilo-
rided Vo Velo A5 2755 > 7o, DOCA 5 mg/kgl0-14H 51T &
ZEV ReldbE M L Lc, BWROK A0 550 milic EF =&
Z /2 mM Ba?* ZMA B EVs 39 mVe kU729 mVIED AL ZR L.

BEEMEICKEHBK IV F I 5V ANFET 50 CLTRUHCO,~D I
SEH S U RBERENTE N oD, Battic ko TKYa SIS
ZAMELTH L &L HCO," T v 77 VAP S M -7, &
iz ouabainE MA T HVald T b T LOEALL 72D = 7o K+ 2
BET 2 EVEE L VBAmOK., B RO EEZR LA o
SED LS ICERLREAIBIIS ENEMhoTc, SO L IMCDD
Vald 85 Nat-K* & v TEHEEES WK a v 57 5 v ATHRF N TY
52 EERT,

[ 7 PLEo X SN S, IMCD, T I3« F U HE Ja I 12
HoNat-K* By TRkravy sy vy2adEE LTMIBAA A VK
M5 LTHD. EHOA A VIENOBESRDPETVWEZL LN S,






12, FRABEIZHEIT BNaClEREHFF & Z OFIEIEE (No8913)
S H#  E (BEERKE

1. WEE®

EABHIIX 70 ORBEMICH D, IRbh~D K, Nad BEill 0 BR
R TPHOFGICEERREZEALTVE, BAFIRREFNIC
EEE. MEABE. EABEHIcSTONE, ThODEEE
EAMICHEBLAABELE A, EHFAMAICE->T, ThENEFR
ORELBLTVWELEEZONS (14), HEESCERESEMN
(CD#M ). a-MZEHMIE (a-1CHIIE) . BRIEMIE (B-1CKIIE) D
SFEODEEBLEEIAOHRD. TNOEDOEDEIEICK> T, EHMNOD
WL EVWLETE, —H. WETSHNERESE (IMCD) ILTEEBFH
12 IMCD;, IMCD:,IMCDs @ 3 DD ER{ALITHH T 5N B (2, 14),
IMCDDO KB <4 7 o5 —FI)b (25, 30) BHLZ-AED <A
raXyrFe—(3, 7, 12, 15, 19, 21, 27, 31), BX 54 X%
BBERME A2 AWK in vitro TOXA 70— 2=V 3 E
XFXEHFETHEINTE/ B, 11, 20, 22), LOLELEL
IMCD @ LR MIAEO#MEHEICEL TIRBEAEHSON TV,
HxOWELTEFLTIFEbNE Stantond PIEAME—D b D TH
% (13, 26)e DI F v b IMCD;ZHWVWT., EEMICH BNat-K*
Ry T EBBLABEEMONF + > RV X > TIEBKRDONa*D B
AR 5EL@6), DE>2>FVWTEEMBERVWT Sy F 2775
VTETREWVW. TIosS KBRS FA VU F v+ VR NVOEEZT
ﬂﬂ Lf:(13)o

LALBEAS, IMCD,RIMCDsid 7c L A IEREB ALY T L ¥
VIt DEFEAEED, INCD; LIIBENICEL >TWVWBE I ENR
LExnTHnh B, 22) EEHMEDLIMD, EEL A0 fEEN D 5, Imai
5135 v POIMCD ZHWTEEMESA (Vi) -80 mVTHO . &
WK*a v 575 0208l EEMELL, LML, ZOWIFEIRE
ICNa*FI R B IE 0 IMCD, ISHEFHT A0 EDI M EKRFT LIcbDT
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b, FHSREFEEDOREITIZITIE > TV L,

ZI Ty AWIETRANLRY—D IMCD.2FWVWT, D FEDE
MEREZBEA L &5 ERB 7, MRDBEET, L zVetd® 7
A VICERZEINFLLEV EItKJVWice 72 TNat-K*ATPaseiE
ATV ENMMON TV B HAE A WHenle LTI (MTAL) & B L
— 7 TITI EE(DLL) Z AWV TV EZRE L. w734 V0K BED
REZWR Lico RIMXTIHANALZRY —DINCD, TIREEMDNa*
YEI I VABBDTHOINTHD. VK a vy sy s 2L
Na*-K*" KR TOEEIRE > TEVLPELTVWEI EAHET 3,
2. HiE
2.1. In vitro®A4 7 onR—2 12— 3

Burg 5 (D HFEICHE LT, HEFRMBEREITH > 72 (32), &
WOMTHRE L/AEFXI210-14 A REDOCA 5 mg/dayF Tk L 7=/~ 4
Ay —xWBHL. BEWMHL, BREEREL, BHEBIAIL
foAINE R 7% (14 KH.PO,, 44 K,HPO,, 14 KC1, INalCO3, 360 mM
LafEpl T.))Ic AN, BAMEE T LUASR L » IMCD, % BABE L 7=,
—HOEBRTIIHME LK VW Henle LTI (MTAL) X 132 E )L — 7 T4
EER(LDLu) & BEBE L 7oy BiBEL 722 7 0 U3 BISTBAKSE (IMT-2. 4
WIUNRZ)VCEEFELRERBIIB L, 5 AEXRy MIBRB|EE L.
HCOs-Krebs-Ringer (200 NaCl, 25 NaHCOs;, 5 KC1, 10 Na acetate,
0.8 NaH,PO., 0.2Na,HPO,, 1.8 CaCl,, 1.0 MgCl., 8.3 d-glucose,
o L-alanine, B{ImM)ic TR L 7co

B IRBRBER Y 27 LERM LS nl/mind EETHK L, B
13 95% 02,5% CO,TER L7, RIREFBEEHNELABEAELE
LT3TCITIR > 72,

2.2. BREMENHE
2.2.1. BESBNMLV,

BERENY PIBRXTY v VENLT. HoXLVEBICEEL.
bAoA NVEBOERTY v VENL TR EERELILY boO
A =% (Duo 773, WPDEZH W TV AMEL. R L a—4 — (R-304,
IH{LEX) TiL8 L 72,

2.2.2. [BEALV,

GAVIERN S ZEMNBEAEE 7S5 — (PD-5, i) £ HWVCE|
ESBBEER L, BBIZIMKCITH 2 L, B-E(LBEBSHEE N L
T, b7 bot—-—FicERLE, BBEI3IRTHFE=TL — %
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TEREL. IIBRFEREZTE -7,
2.2.3. & — JIVERNT

EEBETIER R, BEMBEIKSE (fRa=Ra/RatRe) ZHIET
BrbDr T VR EITE >k CORBMOID, #BREN Y b
R 2EHNSAENE (F-UWES S A, BME. 1402401,
Hilgenberg) Z M\ V7o HMIIML TR T TIRMELTH 20 THY
AR ~NE (32) VoZEBMEO LMTRIEL. BMIL D Ag-AgCLER
AN LT flBEE (SEN-T103, A ANE) L0EBEREML /o, B
AN Ag-AgClE A BMT A LI L D ERNV -T2 L, #
mLicRmEoEMMIc LM KCIEBRT Y v VEHAL, BAUEAL
ARIE L. RIBRUIRAZBIICHWE Ltk S CHRY — T IV
Lo TkDi, BBREOIKREDN LK ED SRKDICBRMEXI
FEREE =B L,

2.2.4. HEEFAEMR

F— 7 FEEELSENTED Lic, 2ZDHBREHIET 2 7L
X3 t-FZAPMTITHWVW, PO0SARL-TEHEEZDD EHEL 7o
3. & |

3.1, —HRUBXEEFENRME

1004 D IMCD 2@ L. 21LOMIEBNEREITHE >/ VoD
i3-0.120.05 mV (n=100)7T. COMEIZO0ERXMNTEL > 72,
MmaRENICRILZBEES. RPICEEBTAOBAINE SN, §5-10
AT TRAKCBILAIBHIEID, XELABMNMITEL, 0D
Y 3V DB EEE B IINTALPLDLUNIBEEEF LLEL > TWL
o I1LIRT LIV OHESTEH—DE—-7 DAY AT %E
T L. EHEIE -81.720.9 mV Th -k (n=221), I6KDRME T
=TI EITE o7 BRI Table LiIcE &HTH B, INCD.D
R+12109Qcm?>Th b BMEZNICIA VR ERICET AL X
. fRAZIOBITIT/E WV, 0.98+0.003TH RN EIKG A M
FVwWIEAEARLTL S,

3.2 BHIEMIEO R

BRIEDA A VHBREEMICELSE, WORLEZEHET S L
it -T. FEMNEOCRMNTIOA 4 ZBEE#ET L, Table 2
CREwRE ONat, K, Cl” BEZICLE BV OE|ZEEDTDH 5,
chEbBEonrimEdic, BEMEEZ NSO 4 ViITHT 5258
PEDVE W,
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'Fig. 1. Distribution of basolateral membrane voltage (V) in hamster
IMCD;. The ordinate shown the number of observations. The data are
taken from 221 observations on 100 tubules

Table 1. Cable prpp.crlics of IMCD, segment of hamster

Table 2. Effects of changes In luminal ion concentration on apical

Parameters Mean + SEM membrane volinge in hamster IMCD,

Number of experiments 16 lon(mmolfl)  (n)  Va(mV)

Tubulnr length (srm) 554 + 54 .

Tubular radius (jrm) 10.6 + 0.4 Control Experimental A

Length constant, A (yim) 2712 %16

Tronsepithelial resistance (fcm?) *109 £ 11 K*5-50 (5 -8+ 68 -88% 67 -1+1.8
Transepithelial conductance (mS cm™7) 10.7+ 1.0 K 5-0 (7)) -82% 47 -84+ 51 -2%06

Ba'* 0-2 (5) -8 43 -84+ 5.6 -2+24

Na* 250-25 (12) -s8sx2.1 -86+ 1.9 +2+ 11

Ci- 210-10 (4 -85+l -85%1LS5 +1%05

n = Number of experiments; V, = apicnl membrane volinge:
A = dilferences from the control values

Tahle 3. Effect of amiloride on parametcrs of cable analysis in normal hamster IMCD,

1 Ry VDR fRa

() (2 em?)
Control 281 + 18 14+ 13 58.3 +12.1 0.98 + 0.05
Amiloride (10 gimoln) 270 £ 16 126 + 14 66.8 + 11.0 0.98 + 0.03
P value . < 0.05 < 0.005 <0.05 NS

Data are means + SEM of 13 paired experiments.
A = Length constant; Ry = tennsmural resistance; VDR = voltnge divider ratio; /R, = (roction
apicnl membrane resistance; NS = not significant

Table . Effect of Ba?* ndded to the bath on parameters of cable analysis

1 ‘ Ry VDR fRA

(um) (N cm?)
Control 270 £ 27 i x2t 525+ 115 0.98 + 0.005
Ba®* (2 mmolNl) 267 £ 25 15+ 21 6.1+ 43 0.92 + 0.017
P value ' NS < 0.005 < 0.005 <0.01

Data are means + SEM of seven paircd experiments. Abbrevintions are same as in Table 3
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Table 2ICPFETRT L Hic, BEIEMIcBa?t 2 mMEINZ T HVald
AL Lichotco NatF v+ VXN EETHZ7 054 F 10uM
AEERIIMATH. Vi, Va BRETh->7c, HENEAEFTI
DOCAMLIBIC X D VALY, 73io54 FEZMKED Nata v 57
S UANBEBFBIRBZIELMOSNTWS, £ I T, DOCALE N L R
=0 IMCDic2WVWTHTIos A FOEFRAOBERERF L, X
JBIRFICZSS DTHLOREDV DB SN/ (-0.7£0.007 mV), 7 I O
SAFIREDVE 0£0.06 mVIicBEsrmR L, Vold-82E£3.2mV 5 -84
+3.0mV KEEDBSBER LI, BLOBEIRILDIT/NHNX o
7o

BEMEDONaYF + X III/NEFTEE/70D VPV DEA(LTILEE
AR EBbnicdT, ¥ —7 RN E2iTE>TT73Ias(4 Ko
IR A FHNTo, BT Table 3107 d o 13HTLI0 uM7T I oS54 K
R BBEICWEINX ¥/, fRAZAETH - 725, voltage divider
ratio A'58.30 566 . 8ICEHEICERILLIcZ E XD FEMEKED KR
BEBICRTIoSANTEELELbDEEZONE, DLEOFTR
LODPNEVWERS LT Iaosq FERZMENa -0 57 &0 20 EE
MBECEET S ILDEEZL LN,

3.3. RIEMIE D RE

BEDA A VIBEATNIEVOE(LAHET A LItk &
EMEDAA a5 7570 A%, Fig.2 KRTXHICBHK
DK*OELIC L > TV FRIKEILT 2D LT, BEBEOK %
ZALX B THV R AETH 70, Fig 3lTBIRDKYIBE % 5 H 550
nMIZIEIME B ED VOERMEBEBELALFIOERELEEDT
Hbo, COMBIZLDVe1239.4 mViHS®E LA, —7A. 2 mM BaCl,
ICE->TVeld 288 mVEA M L7 S &, BREMBICIZIEES
K*a 5050 0 ZNFEETEIENDN S,

ChAEEICHERGT 5725, voltage divider ratio (VDR) x4
ZBa?* DI B AFME L1, R I3 Table 4iIC;Rd L 51T Ba?*ick
Rr, VDR, fRAVINIHFEDOE LA RL., Ba?* A EEMED 3 » 4
I UAERVDERLEIEDPLHNTH 3,

HCOs~ a4 7 5 v 20, BIEMBEICEET 22 ES 05050
T5HMT HCOs BREIT L B VDAL % IEH R UDOCAILIEE N L 2 %
—DIMCD 2 FHWVWTHE Lic, DEAIITHE WTHCO, BREIT X O Ve
bHbIEMomEZR Lich (Fig. DEFTNICRIBEEOET(LIZEAD &
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NiZhotce Fico 1 nM SITSEZ@BEICIMA THVeldZE L LE D
oo LOLBEWRS Koy 24 v 203F0WikeHic HC0,-a v 77
g UZNRBTER VIR L H B0 TBa*t 2 aMELET TILHCOS™
OWLH LD, SR HESEAED O, SHOEBRERICK
i HCO: DETIR L U Velz-49.924. 1 nVd 5-29.4+5.7 aVE (&
TL. 204267 nVOESEAAS SN, Lich->T, BEMEIC
WIS NCHCOs" a4 7 4 VA LEFERET 5,

3.4, Vet daw NS, R

VeDREFR A ST 2EHMYT, Nat, K* ATPaseDPAEHETH 5
DN, VDR EBE LI, BINREZEIR, DTN 1M
ZRIEICIHZTHV B IS bIFHhrLrElbLiadhostc, —BITHT -
HEE DTN I/ T ERZIENENVEEINTVWAEDT, NLZR
F—=THIT_NTOXR70 LTI N, IR TEREZEENEN &
MWEZ N3, ZIT. Na*, K'ATPase TEHAFVWEEZEZI LN S
MTAL &SLDPLudii2WT o oA, v ELAHEL ., ik L,
REMZEGELEFigblicmd, SHEDMHSNE LS ITMTALPLDLY
TR0 aMD D DR A itk DZE BBV LMED sk
St BEAIICOVWTOFT — %% Fig b IcF &EHTHB, MIALE
LDLu Tid 0.1 mM o™ oA vick->TENZEN 28.5 = 2.0 mV
(n=16), 22.5 = 3.3 mV(n=0)D RSB HA Shic, Thicxd LT,
IMCD, TREEZDY 74 idbdFH”M5.5 = 1.5 nV(n=19) D[l 4 &
AR LAZRBELE ot L oMY IR L VT HRSBOBEEIT
REAEESIMo72(3.1 £ 1.2 aV), BLE XD INCD Y 78
AT EREUENFTLLEN EDN DI B,

3.5, K'BRREBEOVicnd+ 358
Na*-K*ATPaselEE MK DK Ic Lk - T HELT B EEZ LN B D
T, BIEDKgEIC L 5 VeDZE (LA INCD,, MTAL, LDLulc2WT b
E®Li, Chos3200HTcIWTFhbEEMIcE VWK 2 52
FUANDHBDT, KBEEickb, FVrBaBL. 0E->F 0
T Na*, K* ATPaseD#Ifilic X B3 A BAKR I 52 EHAMFE i,
MTALEZLDLuE oW T HEBcEZLOoMELN S B3 b EF
MIC EEDOTFREYOERNE SN (Fig.T)e ThITR LT,
IMCD. Tid. K BERR b RKERWBOBARLIA, ORI T
DOBABENS LNBICBEL o7 L b, B RRE DV
BREOVsEOEICELLEHRENTH 570 T DK SITINCD, 13
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S : == S== = 60
-60 | —I; e -
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~‘,: = ‘"1 ] -82.6:968 -432:33 ~-91.4182 -77.013.7 -40.2:4.8 ~76.203.2
== | ) 1
| 4= 2 :"“ } === Fig. 3. Elfects of a change in K* concentration in the bath from 0 to
50 Vland 2 /1 Ba®* added to the bath on the V; of hamster
Fig. 2. A represcotative record of the V; of hamster IMCD, showing IMrEgo ne & mmotl fa ecto e e
the effects of changes in K* concentration in the bath :
Ba*t 2 mmol/l 'i
Vg(mv) ] 25 Hco;'l
Ounbein [ ww ]
20 p —
@
H
E
- -90
s
-00
.80 L jo— R -100 ’. R ——
. . e e

1 min 1MCD MTAL oLy

Flg. 4. A representstive record of the V, of bamster IMCD, showing Flg. §. Representative records céﬁiparing the effect of ouabain on the
the effect of reducing HCO,™ concentration from 25 mmoll to 2.5 Vi of IMCD,, medullary thick ascending limb (MTAL) and upper

mraoll In the presence of Ba** In the bath portion of the descending limb of long-looped nephron (LDL,)
Vi imvi
o
Beth O R Bath 0 X Bath 0 X
wl
MCO  1-e- 107*M ! MTAL  1-®- g ')
'
w0 g 167M! oty s 10, 00
1 ' L
-n ' '
1 4 [}
-850 H ' : -5
- ' ! .
> ' H '
“E e H ' ' 100
) ' ! )
> ! ,
: '
-70 N : -0
L
o .o l 1o Mco MrAL oL
-80 'i' ;'__,.1.....:-. a8 ) . v
Lt '
°/:/I\:\. Flg. 7. Effects of K* elimlontion from the bath on
-90 i T l , Va of IMCD,;, MTAL and LDL,. The original
o E Yo tecords were traced by synchronizing to the time
00 L ' | ] ol K* elimination. The dashed lines represent the

recordings while K* concentration in the bath was

Fig. 6. Summary of the expeﬂ'n‘len.u lh‘dwing the effect of ouabain on returned to the control level

Vg of IMCD,, MTAL and LDL,
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KRB H L THRZENED E0bH B,

4. EE

4.1, KMRTHEARVDO0 EXFA DB WEWVWS RO E %
MERL(9, 20, 22) Ll OB IAAR VT (6)in vivo
DA77 N7 F+—ORBEEIFBELTWS (12, 15, 19,
21, 31)o RZHODOM/BX T NLZRAY =5 v bDin vivoT D IMCD
DVrld -10~-20 mV OFifl L RE XN TV B, I Stanton(26)
37 v PDIMCDD VA -2~-3 mVTH B EHELTWE, BED L
AL BLAICRIOFBEORRELADILHE WV, £ Din vivoD=E
BRTRERENEBEMNEZMNET2EE. DYWORAYIN L. ABHNAE
Kicorfe Ly ThiREBILTBMEMELTWS, LHhL. &FH
MADOEFOBMEONAEREEIGVWENHEI N ZO T, AEHEEK
EDORICRBREREMNLTFET IS TH B, Na*BEMNSEICK
STWEERETZE. REKEMIIBLE -8.6 nVEEFEX L 3,
L7cdi> T, in VivoTD ViDF— 23 OB FEMNT FA =
BoTWABAREEN S 2, &2 AH Rau, Fromter (19)i3/~4 X %
—DIMCDT V-5 mVTH B EA2MELTHBD ., CThiZikERE
NEMELTHOREI DHLMCADENMABEETEI AT
DTH 5,

invitrov A4 70X —=7 2 Y3 v TRIDES NIKEEEMNO
EXBEBTVDOTCHET - I3LOTEMTHEEZZ B3N, AUV
BRENFEENTH 2 LOMMEETANNBEZ ERHERL VL, B
ZRIERMEOMEBROMMICEST I A2L5E NaCl, SREDRBIEAE
AL, Lol AEMNRXUTEHEEANONCIEEIZELS . U
DRFEIZLIOELS. pHEMEDIZ T TH 2, RAIBZ- DL > L
KOWTKRFHRBEI LB > htcd, HlED NaCl 2 T - F /W
KRTH. VRBEKES o7, LHALEANS., BOBRALL
SEDAMOENDEFHRML TV B b LAEwE VS AR E
%,

DY FTOREMEAETHEEMEICSZ2 7 Io5 4 FESZHED
Na*F + YRV E > TRHOVAEFTBZEEZ SNhTWVWSE, LM
ST HEDYRTFLTIIEREMD NatF v+ > X LERBE X8 3H
FHRMLTWE2DO0hb LAK W, DICAOBHMREICLL>THDS
MNEFT B2 LENTWVBEHN(S, 18), RADOBBETII N NLZSY —D
IMCD. T3 DOCALE 2 X W A DV ZE L h 5o 5 v FDINCDT
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LRI TH B EENTWVB(2], 26), Lt T SEEaNF oA
FORIMIZBEOBRILFTVI EERFEREETHE, 5 v hOKREE
ELETIINNY T Y ik Natav ¥y v ozdpliliians &
BESHTWVBE @)L, NLRXF—IMCD. T 100 pU/mld /Ny F
Ly vtk > T HBEDOBERIRAELEN(8),
4.2, HEEME

INIWA T — @D INCD, DR LI EVWE VLS T Eid. BEREMED
IS8 ADREFICEDEVWS I ELAERT E, BELAlERDT
NEWTIioS A FRZEED Natao v 577 v 2R ERMERDS 3
CEEMPSMCLIS, TOEMMNLUERRZIETDEVWEEZL SN
5o COZEWEFTy POBBRMECHE FRTT Io54 NRSE
o Nata vy o7 o2 KR&EWETHMMOEE (13, 26, 33) &%
PFET B, HKAIZHEABERLALS » POINCD, THNL YT — &
MUTHhE2IEEZBMELTVWADT(Y MENDEERFELISNL
\Wo IMCDyE IMCD, ETRIEEMNRERL B EVHHREMLD 2, I
AT U Y VIIREDEBMEA IMCD, T FLE X ¥ 58, INCD, T
HAETHIEVIEE B, IDEXEANE2EMTLLASHII
ETEHEWV, LAL, AT v b INCD & TlrV W N D
0THBZEEATED ) MBRNLBERBISBORAZEL -V,
4.3. FEEME

EEMESAIZ-80 Y EFLLEVWIEEWLMI L, LEE
ZilhicksRBNEZEZ»5ATH. BEMEBICEWK*a 57 %~
ANFET 5, 3940V EVSBEBNELILOSENT EOWmEIZ0.64
L1 B, Ba’ ' IC k- THERIBEZBT 20T, Ba* EAZMHDKF
v VRN BEETEEEZEZONSE, Clrav ¥y 75 v RBHPEN
WWhotco —hHHCO a7 57 o RBK*a 47 % v X% Ba*
THMHEI L& TTEHEWNHT B EMNHER, HCO,™ %225 mMic T
oL EDBAMEAL.4 nVE D, HCO, DIiRIT 0.33LBEEXN 3,
LicdioTe BEEMBEOAA v 52 %23 KrE HCO,- TK
BANEDONTVWEEEL R, LHhLUusdE, CoEsricER
U PES A A VIRERDPGFET A0]EMEEIEETE LV, FE,
Matsushima s (16)I13 7 2 o5 4 FESZEONat /HI A HdH £ 0N L 2
F—IMCD D RENMNEICFEET ZIEEHMEL TV S,

Stanton (26)b 5 w b IMCDTHCO: a3 v 47 %4 U ZRAHRALT
BO, ViR EVDIE HC0,"a v 57 4 o 2p8b 5L TOL
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5o LU NLRI—TVeid-80 mVTHD ., LBROHmEIIHT L
b TIEFE S0,

ViADEBMNDOEBEWSMICT B0, BAIZD T NAL UPBEK
NOoDKBEEDOHREEMET L7z, MTALRLDLUDIE & & o~ IMCD, T
Bo 7400 K BREICHT S Ve OFAZFLL/NEWVI &H
Dhofco RIS >SEBERY 7954 VERSZHENEWEXIATWVS
. INTIE IMCDD & DRI RSZENE W S L33 T & W,
Doucet, Borlet ()IZMEANEBLLESEHE D Na*, K*ATPaseiEM A &
bUITNA VERZENGVWI EEREL TV AEH, IMCDICEIL TR
FNTWIE W,

Bloo N, URREZMHEDEWONat-K*ATPaseD 7 A4 V ¥ 4 LDOFELE
THARERBETEL WA, BODNAS A TS5 -5 R3E—D
Na*-K*ATPaseL D7 o— > X h TVl (24), Na*-K*ATPasell A D
F2DNaR VT OFEAELBETCEMHMVA, OB B08 & L Tl
IMCD. T3 Na*-K*ATPase/EMHEZ D HDIFEVA, K*a v ¥ s 4 v 2
DEETHBD, AOBMIFTERENTWEI ENEZ SN B,
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Fig. 8. A tentative cell model for ion transport in the hamster IMCD,.
Ra, Ry, and Ry are resistances of the apical membrane, basolateral
merobraoe, and shunt pathway, respectively (mean + SEM of six
paired dnta)
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MECHANISMS AND REGULATION OF NaCl TRANSPORT IN THE RENAL TUBULES

Electrophysiological study of inper medullary
collecting duct of hamsters

Masashi Imal, and Koji Yoshitomi

Department of Phaarmacology, Jichi Medical School

Summary

Electrophysiological properties of the hamster mid-inner medullary
collecting duct (IMCD2) cells were examined in Isolated and perfused
preparations by the intracellular impalement with conventional 1 M
KCl microelectrodes and the cable analysis. The transmural voltage
(V1) was not different from 0 mV, and the basolateral membrane voltage
(Vg) was -82 * 0.9 mV (n=221). The transmural resistance (Ry) was 109
+ 11 O cm?, indicating that the IMCD. conslsts of tight epithelia.
The fractional aplcal membrane resistance (fRa) was 0.98 * 0.003
{n=10). Abrupt changes Iin luminal concentration of Na*, K* or Cl- did
not alter the aplcal membrane voltage (Va) and Vy. Neither 2 mM Ba'*
nor 10 mM amiloride in the lumen affected Va and Vy. The pretreatment
of hamsters with deoxycorticosterone acetate (5mg/kg, sc) for 10-14
days caused only very small negative Vi. Amiloride In the lumen
increased RT voltage divider ratio very slightly. An abrupt increase
in K* concentration in the bath from 5 to 50 mM and an addition of 2
mM Ba** to the bath depolarized the basolateral membrane by 39 mV and
29 mV, respectively. Neither Cl1- nor HCOs3- conductance was
demonstfated in the basolateral membrane. Effects of ouabain added to
the bath or elimination of K* from the bath In decreasing VB were
very small in the IMCD2 as compared to the marked responses observed
in the medullary thick ascending limb of Henle's loop and in the upper
portion of the descending 1limb of the 1long-looped nephron. These
findings are compatible with the view that the weak Na*-K* pump and K*
conductance in the basolateral membrane may malnly account for the
maintenance of intracellular concentration of Na+ and K*. The IMCD:
may little contribute to the transmural transport of Na* and K-.
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