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FOREWORD TO THE SECOND EDITION

The expansion of our practical knowledge in the man-
agemient of cardiovascular diseases has been stagger-
ing. Pew will not be awed by our ability to prolong
life and reduce mottality from cardiovascular discases.
Some may argue that, at an exorbitant ptice, we are

simply postponing death with our "halfway techno- -

logy. Our society, however, will continué to demand
cardiac transplantacion, arcificial hearts, bypass sur-
gery, intravenous thrombolysis with strép and TPA,
balloon angioplasty, automatic defibrillation,. and
intracardiac pacmg We are bewildeted by che effec-
tiveness of these “clinical advances,” fruscrated by
their complications, and often 1gn0rant of basic
concepts and mechanisms.

Panallel with this revolition ifi ttrdlovasculu
treacment, at a lower cost but without immediate
¢evidence of clinical benefit, is the exciting and vital
process of understanding the undetlymg cellular
biology. This book is a repository of the state of the
science with respect to function and: malfanction of
cardiac and vasculat muscle cells. The-breadth of
topics covered is 4 prerequisite in a textbook; more-
over, their depth and the expertisé of the authots are
indeed impressive. As anticipated from a book edited
by Dr. Nicholas Sperelakis, whose tontributions to
elecerophysiology have been nationally and intérna-

tionally recognized, subjects related to electrophysiel-

ogy of cardiac and vascular muscle are efaphasized.

For example, calcium uptake and :eleue are discussed
in thete chapters: one on- sodium-calcium exchange,
anochier on calcium uprake by sarcoplismic reticalum;
and a third on calcium feléisé by sarcoplasmic redi:
culum. For any “sttident” wishing to be introduced
10 & compichensive base of knowledge ofi the role of
thig mporunt cation in electromechshical coupling,
this book is a supetb reference resource. In addition,

severdl other fundamental aréas are covéred with the

compiehensive, anilytical, and integrative approach

expéited from expeérss. - Ulerastruceure, - pachology,
erietgetics, mieeabolism, recepeor regulation, and
_ meéhmm of both eardiac and vascular iuscle aré

presented in two major parts of the book. One
section on cardiac muscle encompasses 30 chapters
and the other on the coronary circulation covers 10
chapters. Areas of great importance in pathophysiol-
ogy of cardiovascular diseases are presented from a
fundamental perspective. These include topics such
as calcium injury and the calcium paradox, antiar-
thythmic drugs, calcium chaanel blockers, cardiac
hypertrophy, coronary atherosclerosis, and coronary
spasm. The list of authors is a litany of the very best
in each of these fields. Dr. Sperelakis takés us in his
book to the frontiers of our knowledge of cellular
function and pathophysiology. He impresses us by
what we know and challenges us by what we do not
know. »

By selecting as the last chapter in his book the
topic of coronary artery spastm, Dr. Sperelakis may
be trying to tell us what this book is all about. The
suspicion that angina represents not only an imbalance
between oxygen supply and demand by the heart,
but a phenomenon that can occur without an increase
in demand, is about two centuries old. More than
three quarters of a century ago, Osler advanced the
notion of coronary spasm, but the mechanisms
involved have remained a total mystery. Recently,
however, the discovery that the endothelium, far
from being a simple barrier, is a powerful regulator
of vasomotor tone, is leadirig us to torally new con-
cepts in the understanding of this and other major
dysfunctions of vascular muscle, Knowledge of basic
mechanisms of biological phenomena are gteat re-
wards for the biomedical scientist. These are amplified
several-fold if the understanding leads to trearment
and cure of disease. This chapter, and indeed the
whole book, shares with us the exciéement of under-
standinig. basic cellular mechanisms and the promise
of the application of chis néw khowledge to a better
underseanding of pnthophysmloglc states and their
treatinent.

Francois M. Abboud, MD



FOREWORD TO THE FIRST EDITION

This book emphasizes the fundamental, functional
aspects of cardiology. Within the last 30 years, the
rift between clinical and investigative cardiology has
widened because of the overwhelming development
of new clinical procedures, boch disgnostic and
therapeutic. Almost forgotten is the fact that we
owe most of the clinical advances to theoretical and
experimental observations. I need not rémind the
reader of the work of Carrel, who performed the first
experimental coronary bypass in 1902, or the work of
the brothers Ciirie in 1880, boch physicists, who
discovered piczoelectricity, the keystone in ‘ech-
ogradiography; of the wotks of Langley, who intro-
duced the receprors concept; of Ahlquise in 1946,
who firse differentiated between alpha and beta re-
ceptors; of Fleckenstein, a physiologist who pioneered
the field of Ca’* antagonists. This list could go on

for sveral pages. Thus the book edited by Sperelakis
is a potent reminder of the almose forgocren face that
cardiology has two sites, inextricably related.

The book deals with subjects in which Dr.
Sperelakis has pioneered: ultrastfucture of heart
muscle, electrophysiology, cardiac contiactility, and
ion exchange. An extension of these subjects is the
chapter dealing with fundameneal topics- of the
coronary circulation. )

This book is indeed a timely reminder of the
importance of the fundamental aspects of cardiology.
Emphasis on clinical aspects of cardiology alone will
result in a scerile and unproductive future for a field
thac has made such stunning advances during the lase
30 years to the benefi¢ of millions of people.

Richard J. Bing



PREFACE TO THE SECOND EDITION

The first edition of this book was quite successful.
Several complimentary book reviews appeared soon
aftet the first edition was published, and written and
oral words of praise and appreciation wete given both
to the publisher and 1o me by quite a few individuals.
it is because of such positive commients and reactions
that the publisher and I decided to embark on 2
secorid edition of Physiology and Pathophysiology of the
Hears. The second edition was long in preparation,
taking over a year to complete. All chaprer contri-
butors were asked to revise; improve, and update
their articles, and all have done so with enchusiasm
and timeliness. A secofid edition not only allows for
updating chapters and correcting etrors and omis-
sions, but also enables all contributors to work to-
wards a more uniform and more didactic writing
“style.

In addition, a seconid edition enables the editor to
invite other outstanding researchers of the heart t6
conttibute articles that will help to fill in any holes or
missing areas on the subject that are important and
timely. A total of eight such new chapters have been
added to the second edition. The new chapters are on
the ateas of contractile proteins of cardiac muscle
(John Solaro), conttactile proceins of smooth muscle
(Michael Walsh). cyclic nucleotides and protein
kinases in smootn muscle (Ferid Murad), calcium-
activated ion currents in cardiac muscle (William
Clusin), developmental changes in adrenérgic modu-
lation (M.R. Rosen, R.B. Robinson, 1.S. Cohen,
and J.P. Bilezikian), endothelial cell interactions
with vascular smooth muscle cells (Robert High-
smith), myocardial infarction and free tadical effects
on the heart (T. Miura, Derek Yellin, and James
Downey), and extravascular coronary resistance ( James
Downey). In addition, a Foreword to the Second
Edition was written by Frank Abboud.

Incorporating new chapters into the second edition
becomes a balance between overall length and cost of
the book versus completeness. The editor is usually
concerned primarily with completeness, whereas the
publisher establishes limits based on cost. Therefore;
the fin.l product is a compromise becween these two
factors.

As in the first edition, the book is divided into two
major sections: cardiac muscle and coronaty circula-
tion. The book is multidisciplinary and includes
membrane biophysics, electrophysiology, . physiol-
ogy, pathophysiology, pharmacology, biochemistry,
and ulcrastructure. Thus, the book actemps to
integrate all relevant aspects of the faceors.influenc-
ing the function of the heart as a vital organ under
normal and vatious sbnormal conditions. The book
also actempts ¢o ser the foundation for an under-
standing of the action and mechanism of action of a
number of classes of cardicactive drugs.

1 hope thiat the medical and science research com-
munity will fiid the serond edition as useful and
worthwhile a8 the first edition and, of course, im-
proved, updated, and mote complete. The second
edition s intended for the same general audience as
the first edition, namely, researchers of the heart,
academic cardiologists, cardiologists ind related
medical specialists in private practice, resident
physicians, research fellows, and graduate students.
Even medical students at the better medical colleges
should find the book useful as a reference volume to
supplement and amplify specific points covered in
lectures and broader -textbooks. Many clinicians
recognize the importance of basic science aspects of
the heart that underlie the practice of cardiology.
This book attempts to help bridge the gap between
basic science and clinical science. Plans are underway
to publish the second edition of Physiology and Patho-
physiology of the Heart in several foreign languages,
including Russian and Japanese.

The chapters have been written by a distinguished
group of experts and outstanding researchers from
around the world. It has been my great pleasure and
honor to work with this distinguished group of in-
dividuals in prepatation of the second edition. I trust
that the reader will recognize that this multidisci-
plinary book is a cledr, concise, up-to-date, and
thorough book oni the functioning of the heart in
normal and pathological states.

Nicholas Sperelakis



PREFACE TO THE FIRST EDITION

The theme of this book is the physiology and func-
tion of the heart in the normal state and in various
pathologic states. The two major sections are on (1)
cardiac muscle and related tissues, such as nodal cell
and Purkinje fiber systems, and (2) coronary circula-
tion, including properties of the vascular smooth
muscle cells. Not only are the relevant physiology
and biophysics discussed, but, in addition, the
ultrascructure, biochemistry, and pharmacology —
that is, the book attempts to integrate all relevant
aspects of the factors influencing the function of the
heart as a vital organ under normal and abnormal
conditions and states. The book also ateempts to set
the foundation for an understanding of the action of,
and mechanism of action of, a number of classes of
cardioactive drugs, including the calcium antagonis-
tic drugs, antianginal drugs, antiarrthythmic drugs,
and cardiac glycosides.

Each chapter is written by one or more experts in
the area who have been selected from around the
world. The authors were asked to aim for a clear,
* concise, ‘accurate, and up-to-date summary of the
topic in a didactic and textbook teaching style. It was
suggested that the authors present key references
only, with hesvy emphasis on review-type and
‘summuary-type articles. The reader should be able to
obuain the important facts, concepts, and hypotheses
from the chapters anid, if he or she wishes to go into
greater depth and examine more of the evidence on
some particular aspect, he or she can ook up the
apprapriate reference.

This book is intended for practicing and academic
cardiolagists, related medical specialists, and re-
searchers. However, resident physicians, graduate
students, and medical students should find the book
useful as a reference volume to supplement and
amplify specific points covered in dectures and in
broader textbocks. The authors were made aware
of the audience intended for the book and were
requested to pirch their chapter at the appropriate
level. It was suggested that they present sufficient
derail, documentation, and illustrations as required
for the readership that the book was aimed ac. The
clinican undoubtedly recognizes the importance of
basic science aspects of the heart that underlie his
or her practice of cardiology, and this undercaking
atcempts to help ‘bridge the gap between basic
science and clinical science.

As mentioned above, - the - chapters -have -been
written by a distinguished group -of experts and
outstanding researchers in their respective fields from
around the ‘world. "It -has been my great pleasure in
assembling and working -with this distinguished
group of individuals in 'this ‘rather massive under-
taking. I hope that the readers will recognize the
merits of the book and will agree that it represents a
clear, concise, up-to-date, and ‘multidisciplinary
book on the heart.

Nicholas Sperelakis
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