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Foreword

The field of endocrinology is inextricably linked to
physiology. The specialty was initially founded when
it became clear that various glands produced hor-
mones that exerted characteristic physiologic effects
on growth, reproduction, and metabolism. Early
descriptions of hormone deficiency syndromes such
as Addison’s disease and myxedema were soon
followed by hormone replacement strategies, often
resulting in dramatic clinical effects. These observa-
tions unleashed intensive efforts to isolate and
characterize the steroid and peptide hormones
produced by the adrenal, thyroid, parathyroid,
pituitary, and pancreatic islets, and other glands.
The success of this era was epitomized by the
isolation of insulin and the successful treatment of
children with type 1 diabetes mellitus in 1922. The
development of radioimmunoassays (RIAs) was a
monumental advance that allowed hormones to be
measured in various physiologic conditions. RIAs
transformed endocrinology more than any other field.
The ability to measure hormone levels during
stimulation and suppression tests firmly established
the principles of feedback regulation and formed the
basis for many current diagnostic algorithms. RIAs
also revealed the natural patterns of hormone
secretion, including circadian rhythms and repro-
ductive cycles, as well as hormonal responses to sleep,
meals, stress, exercise, and other daily life events. Our
understanding of hormone action has been acceler-
ated by studies of their membrane and nuclear
receptors, which convey hormone specificity in
target tissues. The signaling pathways elicited by
these receptors constitute intricate and complex
networks that inform the cell about its external
environment. Recombinant DNA technology has
been essential for cloning the genes and cDNAs that
encode large families of hormones and receptors.
Growth hormone, chorionic gonadotropin, and

somatostatin were among the first mammalian
c¢DNAs to be cloned. With completion of the human
genome project, all of the genes that encode
hormones and their receptors have, in principle, been
identified. However, many of these receptors remain
“orphans” with still-unknown ligands and incom-
pletely defined functions. Not surprisingly, genetic
advances have revealed remarkable insight into
inherited endocrine disorders.

Most physicians are attracted to the field of
endocrinology because it so beautifully integrates
physiology, biochemistry, and cell signaling with
patient care. Clinical manifestations of endocrine
disorders can usually be explained by understanding
the physiologic role of hormones—whether deficient
or excessive. The conceptual framework for under-
standing hormone secretion, hormone action, and
principles of feedback control provides the clinician
with a logical diagnostic approach that typically
employs appropriate laboratory testing and/or imaging
studies. The fact that many endocrine disorders are
amenable to cure or effective treatment also makes the
practice of endocrinology especially satisfying. Because
most glands are inaccessible to physical examination,
endocrinologists are trained to detect key features of
the medical history and subtle physical signs that point
toward true endocrine disease. Increasingly, the
challenge is to identify endocrine disorders at their
earliest stages rather than when the clinical manifest-
ations are obvious. Terms such as subclinical hypothy-
roidism, impaired glucose tolerance, and incidental
adrenal or pituitary adenoma have crept into our
vocabulary and have changed our approach to patients.
Laboratory testing takes on added importance as we
attempt to diagnose more subtle forms of disease.

Building on this strong foundation of basic science,
the knowledge base in endocrinology continues to
change rapidly. In addition to the dramatic advances
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generated from genetics and molecular biology, the
field has benefited from the introduction of an
unprecedented number of new drugs, particularly
for the management of diabetes and 0Steoporosis.
Common diseases such as diabetes, hypertension,
obesity, and osteoporosis have also been the subject of
numerous large-scale clinical trials that provide a
powerful evidence base for medical decision-making.

The rapid changes in medicine mandate that
physicians continuously update their knowledge base
and clinical skills. The Encyclopedia of Endocrine
Diseases recognizes this challenge and provides a
remarkable compilation of current knowledge in basic
and clinical endocrinology. This ambitious four-
volume set provides nearly 500 articles on basic and
clinical endocrinology. The topics range from classic
endocrine subjects such as hypothyroidism and
acromegaly to new dimensions of the field including
adipocytokines, ghrelin, and the role of the aldoster-
one receptor in cardiovascular disease. The inter-
national group of authors are experts in their topics,
which have been subdivided to provide in-depth
coverage. Thus, acromegaly is separated into articles
on clinical features, diagnosis, and therapy to provide
the level of detail needed to manage the most
challenging cases. The standardized format and clear
illustrations help to quickly offer answers. It is
difficult to imagine an endocrine topic not covered
in this encyclopedia, which provides a new, compre-
hensive reference for the daunting body of knowledge
in endocrinology.

With a four-volume Encyclopedia of Endocrine
Diseases in hand, it is interesting to speculate about

the remaining big questions and future discoveries in
endocrinology. What are the genetic and adaptive
elements that cause such a broad normal range for
hormone values? It is humbling to recognize that we
still have an incomplete understanding of the
hormonal control of fundamental processes such as
the onset of puberty, appetite control, gonadal
differentiation into testes or ovaries, islet cell regener-
ation, insulin resistance, and causes of autoimmune
endocrine disease. We still have much to learn about
the optimal way to deliver many hormone therapies to
mimic normal physiology. This topic is prominent in
our efforts to provide intensive insulin replacement,
or to replace growth hormone or cortisol, such that
the beneficial effects outweigh complications. New
therapies, such as intermittent PTH for osteoporosis,
will be subjected to additional clinical trials, and one
can easily imagine emerging questions about how to
cycle the therapy and how to use it in relation to other
treatments that alter osteoblast and osteoclast func-
tion. Gene transfer and stem cell strategies provide
promising treatments for disorders such as diabetes
and osteoporosis. The Encyclopedia of Endocrine
Diseases can help to foster these discoveries by keeping
researchers and clinicians at the cutting edge of
endocrinology.

J- Larry Jameson, M.D,, Ph.D.

Irving S. Cutter Professor and Chairman
Department of Medicine

Feinberg School of Medicine
Northwestern University

Chicago, lllinois, United States



Preface

Among the most complex constructs in the body,
the endocrine system comprises a group of glands that
secrete hormones directly into the bloodstream, to-
gether with the receptors for these hormones and the
intracellular signaling pathways they invoke. The
endocrine system maintains and regulates stable
functioning by using hormones to control metabol-
ism, temperature, biological. cycles, internal fluid
volume, reproduction, growth, and development. For-
tunately, the system is a marvel when functioning
optimally. However, the ways in which its processes,
actions, and functions may go awry are myriad.

The Encyclopedia of Endocrine Diseases is not meant as
a primer on the subject of endocrinology, but instead
is intended to provide a comprehensive reference
work on the extensive spectrum of diseases and dis-
orders that can occur within the endocrine system.
This groundbreaking encyclopedia is especially
timely, as there have been dramatic discoveries in the
field of endocrinology over the past 10 to 20 years,
particularly with respect to diagnosis techniques
and treatment methods. Indeed, during the time since
the encyclopedia was conceived, new hormones have
been named.

To bring a major reference work of such broad
scope from initial conception to final publication in-
volved a great deal of planning, staging, and organiza-
tion, together with the efforts of innumerable
individuals. At the start, the broadest possible list of
topics was compiled and a distinguished multinational
panel of 14 associate editors was assembled. Through-
out the editorial process, the editors supervised their
subject area of expertise, recommended and corres-
ponded with article contributors, reviewed the subse-
quent manuscripts, and continuously helped to refine
the topics list.

The encyclopedia is intended to serve as a useful
and comprehensive source of information spanning

the many and varied aspects of the endocrine system.
It consists of nearly 500 topics explored by some 800
eminent clinicians and scientists from around the
world, a veritable who’s who of endocrine research.
Here the interested reader can find articles on newly
discovered hormones such as ghrelin and leptin; art-
icles about such maladies as hypertension, hypogly-
cemia, diabetes, cancer, osteoporosis, kidney stones,
Graves’ disease, Paget’s disease, Alzheimer’s disease,
Noonan syndrome, Langerhans cell disease, Cush-
ing’s syndrome, thyroid and pituitary disorders; and
articles dealing with subjects ranging from the
evolution of the endocrine systems, the mechanisms
of hormone action, and the endocrine failure in aging
to the integration between the nervous and the
endocrine systems.

Written to be accessible to both the clinical and
nonclinical reader, all of the articles are formatted in
similar fashion and each is intended as a stand-alone
presentation. Beginning each article is a glossary list
defining key terms that may be unfamiliar to the
reader and are important to an understanding of the
article. The body of the article begins with a brief
introduction to the subject under discussion, bold
headings lead the reader through the text, and figures
and tables explain and illuminate most articles.
Following the article are reference citations to provide
the reader with access to further in-depth consider-
ations of the topic and cross-references to related
entries in the encyclopedia. A compilation of all gloss-
ary terms appearing in the complete four-volume
work is presented in the final volume as a dictionary
of subject matter relevant to the endocrine system and
its disorders.

It is my hope that the Encyclopedia of Endocrine Dis-
eases proves to be a valuable resource to a deservedly
diverse readership, and particularly to students, many
of whom it may well attract to the rewarding field of
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endocrinology. The project would not have been pos-
sible without cooperation, coordination, and reliance
on e-mail among the key people, who were located
in Japan, The Netherlands, Denmark, Switzerland,
Italy, and the United States. I am greatly indebted to
the dedicated and unstinting efforts of my associate
editors, as well as the diligence and generosity of
spirit of the Elsevier/Academic Press personnel who
shepherded the project: Tari Paschall, Chris Morris,
Carolan Gladden, and Joanna Dinsmore. To all of our

contributors go profound thanks for investing time
and energy to produce their articles, which together
have made the encyclopedia.

Luciano Martini
Editor-in-Chief

Professor of Endocrinology
University of Milan

Milan, Italy



Guide to the Encyclopedia

The Encyclopedia of Endocrine Diseases is a comprehen-
sive and authoritative study of the various disorders
that affect or involve the endocrine system. It includes
nearly 500 different articles on various aspects of this
subject, written by experts from around the world.
The print version of this work consists of four
separate volumes and about 3,200 pages.

Each entry in the encyclopedia provides a focused
description of the given topic, intended to inform a
broad spectrum of readers, ranging from research
professionals to students to the interested general
public. The entries are self-contained and can be read
inisolation, but there is a general scheme linking related
topics by means of cross referencing and by their
placement in specific subject areas (see Organization).

In order that you, the reader, will derive the greatest
possible benefit from your use of the Encyclopedia of
Endocrine Diseases, we have provided this guide. It
explains how the encyclopedia is organized and how the
information within it can be located.

FORMAT

All the articles in the Encyclopedia of Endocrine Diseases
are arranged in a single alphabetical sequence by title.
Articles whose titles begin with the letters A to D are in
Volume 1, articles with titles from E to Im are in
Volume 2, articles from In to Pl are in Volume 3, and
articles from Po to Z are in Volume 4, along with the
combined glossary and the subject index.

So that they can be easily located, article titles
generally begin with the key word or phrase indicat-
ing the topic, with any generic terms following.
Thus, for example, “Acromegaly, Diagnosis of” is the
article title rather than “Diagnosis of Acromegaly,”
and “Hypothyroidism, Causes of” is the title rather
than “Causes of Hypothyroidism.”

ORGANIZATION

For the purpose of this encyclopedia, chief editor
Dr. Luciano Martini and the associate editors have
defined the study of endocrine diseases as consisting
of 15 distinct subject areas, as follows:

Adrenal Cortex

Calcium

Comparative Endocrinology
Diabetes

Endocrinology of Aging
Female Reproduction
Gastrointestinal Hormones
Hypertension

Lipid Metabolism and Atherosclerosis
Male Reproduction
Neuroendocrinology

Peptide Hormone Biosynthesis
Pituitary Gland and Diseases
Puberty and Related Diseases
Thyroid Gland

Each of these subject areas was assigned by
the chief editor to an associate editor or pair of
editors with particular expertise in that discipline.
The editor in question was primarily responsible for
the selection of topics and authors in this area, and for
the review and approval of manuscripts, in consult-
ation with the chief editor and the other associate
editors.

Every article in the encyclopedia is designated as
part of one (or more) of these 15 subject areas. For
example, various articles on glucocorticoids appear
in the adrenal cortex subject area. Please see p. xvii for
a complete listing of the articles in the encyclopedia
according to their subject area.



Guide to the Encyclopedia

GLOSSARY

The glossary section appears before the beginning of
the article text and is displayed in a tinted box. It
contains terms that are important to an understanding
of the article and that may be unfamiliar to the reader.
Each term is defined in the context of the particular
article in which it is used. The encyclopedia includes
approximately 4,800 glossary terms. For example, the
article “Magnesium Disorders” includes the following
glossary entries:

DEFINING PARAGRAPH

The text of each article begins with a single introductory
paragraph that is printed in a different typeface and set
off from the rest of the article. This introduction defines
the topic under discussion and summarizes the content
of the article. For example, the entry “Langerhans Cell
Disease” begins with the following defining paragraph:

Langerhans cell disease or Langerhans cell histiocytosis
(LCH) is a rare disease of varied biologic behavior and course,
resulting from the pathologic accumulation of cells that
resemble the epidermal Langerhans cell. Although sometimes
it may resolve spontaneously, it usually follows a chronic
course and can either be localized to a few systems or
progress to a multisystem disease, with considerable morbidity
and mortality.

CROSS-REFERENCES

All the articles in the encyclopedia have cross-references
to other articles. These appear at the end of the article,
following the end of the narrative text and preceding the
further reading section. The encyclopedia contains

about 3,400 cross-references in all. The cross-references
indicate related articles that can be consulted for further
information on the same topic, or for information on a
related topic. For example, the article “Prolactinoma,
Pathogenesis” provides the following cross-references:

Fibroblast Growth Factor ® Prolactin (PRL) ® Prola-
ctin, Evolution of ® Prolactinoma, Clinical Manifestat-
ions ® Prolactinoma, Diagnosis ® Prolactinoma, Therapy ®
Thyrotropin-Releasing Hormone (TRH)

FURTHER READING

The further reading section appears as the last
element of the article. It lists recent secondary sources
to aid the reader in locating more detailed or
technical information. Review articles and research
papers that are important to an understanding of the
topic are also listed. For example, the article “Kidney
Stones” has the following suggested readings:

Andreucci, V. E. (1999). New frontiers in renal stone disease.
Nephbron 81 (Suppl. 1).

Bihl, G., and Meyers, A. (2001). Recurrent renal stone disease:
Advances in pathogenesis and clinical management. Lancet 358,
651-656.

Khan, S. R. (1999). Second Finlayson Colloquium on Urolithiasis.
F. Am. Soc. Nephrol. 10 (Suppl. 14).

Morton, A. R., Iliescu, E. A., and Wilson, J. W. L. (2002).
Nephrology: I. Investigation and treatment of recurrent kidney
stones. Can. Med. Assoc. J. 166, 213-218.

Pearle, M. S. (2001). Prevention of nephrolithiasis. Curr. Opin.
Nephrol. Hypertension 10, 203-209.

Tiselius, H. G., Ackerman, D., Alken, P.,, Buck, C., Conort, P, and
Galluci, M. (2001). Guidelines on urolothiasis. Eur: Urol. 40,
362-371.

Wilkinson, H. (2001). Clinical investigation and management of
patients with renal stones. Ann. Clin. Biochem. 38, 180-187.

The further reading references are for the benefit of the
reader; they provide the author’s recommendations for
more information on the given topic. Thus they consist of
a limited number of entries. They do not represent a
complete listing of all the sources consulted by the author
in preparing the paper.

INDEX

A subject index is located at the end of Volume 4.
This index is the most convenient way to locate a
desired topic within the encyclopedia and thus it
should be the starting point for any reader seeking
to find a topic. The entries in the index are
listed alphabetically and indicate the volume and
page number where information on this topic can be
found.



