Preface

Ion channels and transporters play critical roles both in the homeostasis of normal
function of the human body and during the disease process. Indeed, as of 2005,
16 % of all Food and Drug Administration-approved drugs targeted ion channel and
transporters, highlighting their importance in the disease process. Further, the
Human Genome Project provided a wealth of genetic information that has since
been utilized, and will again in the future, to describe the molecular pathophysiol-
ogy of many human diseases. Over the recent years, our understanding of the
pathophysiology of many diseases has been realized. The next great “step” is a
combined scientific effort in basic, clinical, and pharmaceutical sciences to advance
treatments of molecular diseases.

A number of unique ion channels and transporters are located within epithelial
tissues of various organs including the kidney, intestine, pancreas, and respiratory tract
and all play crucial roles in various transport processes responsible for maintaining
homeostasis. Ultimately, understanding the fundamentals of ion channels and trans-
porters, in terms of function, modeling, regulation, molecular biology, trafficking,
structure, and pharmacology, will shed light on the importance of ion channels and
transporters in basic physiology and pathophysiology of human diseases.

This book contains chapters written by notable world-leading scientists and clini-
cians in their respective research fields. The book consists of four parts. The first part
of the book is entitled “Basic Epithelial Ion Transport Principles and Function”
(Chaps. 1-8) and spans the broad fundamentals of chloride, sodium, potassium, and
bicarbonate transepithelial ion transport, the most recent developments in cell volume
regulation, the mathematical modeling of these processes, the mechanisms by which
these membrane proteins are correctly sorted to the apical and basolateral membranes,
and protein folding of ion channels and transporters. The chapters in Part I provide the
foundation of the molecular “participants” and epithelial cell models that play key
roles in transepithelial ion transport function of epithelia detailed throughout the rest
of this volume.
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The second part is entitled “Epithelial Ion Channels and Transporters” and
contains seventeen chapters (Chaps. 9-25) in which authors have concentrated
their discussion on a particular ion channel or transporter ranging from chloride
channels to the Na*/K*-ATPase, for example. Generally, the authors have initially
provided a broad perspective of the physiology/biology of a particular ion channel
or transporter in epithelial tissues, followed by a focused in-depth discussion of the
latest physiology, cell biology, and molecular biology of the ion channel/trans-
porter, and then finish their discussion on aspects of pathophysiology and disease.

It will be appreciated following the discussion of the various ion channels and
transporters that many of these transport proteins are potential pharmacological
targets for possible treatment of disease. Therefore, the third part is entitled
“Pharmacology of Potassium Channels” that consists of two chapters (Chaps. 26
and 27) that provide the latest developments on the pharmacology of calcium-
activated potassium channels and small-molecule pharmacology of inward-
rectified potassium channels. It should be noted, however, that pharmacological
information about various ion channels and transporters is also provided in some of
the chapters found within Part II of this volume.

Finally, the last part in the book is entitled “Diseases in Epithelia” and consists
of two chapters (Chaps. 28 and 29). These chapters are designed to bridge the basic
cellular models and epithelial transport functions discussed throughout this volume
with a compelling clinical perspective, from bench to bedside. In these chapters,
Dr. Whitcomb discusses the role of ion channels and transporters in pancreatic
disease, while Dr. Ameen and her colleagues similarly provide insight into the
secretory diarrheas.

Our utmost goal, with this book, was to provide a comprehensive and authori-
tative volume that encapsulates the most recent research findings in the basic
physiology of ion channels and transporters of molecular diseases from the labora-
tory bench top to the bedside. Additionally, we hope that the book will be very
exciting and useful to a range of readers from students to research scientists
providing a wealth of up-to-date research information in the field of epithelial ion
channels and transporters in health and disease.

The undertaking of a book of this scale would always be a “mountain” of work.
We want to give our heartfelt thanks to all of our authors who have taken time from
their very busy work and nonwork schedules to provide excellent chapters, which
provided depth of knowledge, informative description, and coverage of basic
physiology and pathophysiology of the topic of their particular chapters.

We want to thank Dr. Dee Silverthorn who planted the “seed” that developed
into this volume, which stemmed from a featured topic session entitled “Ion
Channels in Health and Disease” held during the Experimental Biology meetings
in Boston in April 2013 (chaired by KLH). We thank the members of the American
Physiology Society (APS) Book Committee who had faith in us to pursue such an
exciting book.

As with any book, this volume would not have been possible without the
excellent partnership between the APS and Springer-Verlag and the publishing
team at Heidelberg, Germany (Britta Mueller, Springer Editor, and Jutta
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Lindenborn, Project Coordinator). We wish to thank Portia Wong, our Develop-
mental Editor at Springer+Business Media (San Mateo, CA), and her team who
assisted with the early stages of the publishing process that greatly added to this
contribution. Finally, a special thanks to Shanthi Ramamoorthy (Production Editor,
Books) and Ramya Prakash (Project Manager) of Publishing — Springer, SPi
Content Solutions — SPi Global and their production team who assisted us through-
out the final stages of the publication of our book.

Finally, we want to thank our mentors Douglas C. Eaton and the late Dale
J. Benos for KLH, Michael E. Duffey and Raymond A. Frizzell for DCD, and our
colleagues who guided us over the years to be able to undertake this volume.

Dunedin, New Zealand Kirk L. Hamilton
Pittsburgh, PA Daniel C. Devor
June 2015



2 Springer
http://www.springer.com/978-1-4939-3364-8

lon Channels and Transporters of Epithelia in Health
and Disease

Hamilton, K.L; Devor, D.C. (Eds.)

2016, XM, 1019 p. 181 illus., 44 illus. in color.,
Hardcowver

ISBEN: 978-1-4939-3364-8



	Preface

