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HRABLELETH UYL 44> (K) OFEHMMETH S0 HIM THB S NAKIGE R
ME, ANV ETHTIILAELTERR S L, EMRME. HFICREEA4% (CCD) TH
ENRPICHEM SNB (1) o CCDIXEAEMM (CD cell) & BZEMB (IC cell; o,B,y D3 FE
HhHB) VBRI NN, KOFWICHEDHEE5 LTWBEDOHCD cellTHA (1-6) o CD
cell T, KIZMEBMBICHFAET 2NaR Y 712 & o THREBMICHBANREA ST L, K51k
BEREABEICFEET 2KF v AV ENL CEBENICEBINICHW S N5 A0, — 51 8 0 B2 7 4
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Fig. 1. Typical tracings showing effects of raising bath K on VT and VB of the CD cell.
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Fig. 2. Typical tracings showing effects of raising bath K in the presence of luminal amiloride on VT and VB of

the CD cell.
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Fig. 3. Typical tracings showing effects of faising bath K in the presence of luminal Baon VT and VB of the

CD cell.
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Fig. 4. Typical tracings showing effects of raising bath K in the presence ofbath strophanthidin on VT and VB
of the CD cell.
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Fig. 5. Typical tracings showing effects of raising bath K in the presence of bath Baon VT and VB of the CD

cell.
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Table 1. Solution composition

Solution

50K 25K 85K
NaCl 110.0 112.5 106.5
KCl 5.0 2.5 8.5
NaHCO, 25.0 25.0 250
NaAcetate 10.0 10.0 10.0
Na,HPO, 0.8 0.8 0.8
NaH,PO, 02 - 02 02
MgCl, 1.0 o 1.0
CaCl, 1.8 1.8 1.8
D-glucose 83 83 8.3
L-alanine 5.0 50 . 5.0

Composition is in mM. Each solution was equilibrated with 95%0 ,/5
%CO, and adjusted to pH 7.4 at 37° C.
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Mechanisms for K transport in the renal collecting duct
Shigeaki Muto and Satoru Ebata

_ Department of Nephrology, Jichi Medical School

Summary

Previous studies indicated that an acute elevation of peritubular K enhances K secretion and Na reabsorption in
the isolated perfused cortical collecting duct (CCD) from rabbit kidneys. To determine the underlying cellular
mechanisms, we used microelectrode techniques to assess the membrane properties of principal collecting duct cells
in isolated perfused CCDs from rabbit kidneys after raising bath K from 2.5 to 8.5 mM. This induced, first, a
short-lasting hyperpolarization and second, a sustained phase of depolarization of transepithelial, basolateral, and
apical membrane voltages. Whereas the transepithelial conductance (GT) and fractional apical membrane resistance
(fRA) remained unchanged during the initial phase of hyperpolarization, GT increased during depolarization and fRA
decreased. Perfusion of the lumen with solutions containing either amiloride or Ba partially inhibited the high
K-induced apical electrical changes, and basolateral strophanthidin abolished both apical and basolateral electrical
responses during elevation of K in the bath. Addition of Ba .to the bath had no effects on the high K-induced
electrical changes during either phase. From these results we conclude that acute elevation of basolateral K activates
the Na pump in the basolateral membrane, which secondarily elevates the activity of both Na and K channels in the

apical membrane.
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