
CONTENTS

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

ION CHANNEL FLUXES

Ionic energetics in narrow channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Peter C. Jordan

The physical basis of ion channel kinetics:
the importance of dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Larry S. Liebovitch
�

and Piotr Krekora

The use of streaming potential measurements
to characterize biological ion channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

David G. Levitt

COTRANSPORTER FLUXES

A kinetic model for secondary active transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Donald D.F. Loo,

�

Sepehr Eskandari,
Bruce A. Hirayama, and Ernest M. Wright

Asymmetry of the AE1 anion exchange system:
implications for modeling the physiological rates
of chloride-bicarbonate exchange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Philip A. Knauf

Epithelial ion transport: perspectives on a
working mechanism of the sodium pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Bruce A. Benjamin
�

and Edward A. Johnson

EPITHELIAL TRANSPORT

Assessing homeostatic properties of epithelial cell models:
application to kidney proximal tubule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Alan M. Weinstein

xiii



xiv CONTENTS

FIBER MATRIX THEORY / CAPILLARY MEMBRANE TRANSPORT

Limitations in the application of fiber-matrix models
to glomerular basement membrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Glen R. Bolton and William M. Deen
�

Transport of macromolecules across the peritoneum . . . . . . . . . . . . . . . . . . . . . 157
Michael F. Flessner

THE URINE CONCENTRATING MECHANISM

Urinary concentrating mechanism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Rex L. Jamison

Urine concentrating mechanism: measured permeability
values in medullary nephron segments and
urea transport processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Jeff M. Sands

Transport processes in the microcirculation of the
renal medulla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Thomas L. Pallone
�
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