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Preface to the Third Edition
The third edition of this book is again co-authored by Ben
Greenstein and Diana Wood, a clinical endocrinologist. The
book aims to relate basic endocrine sciences to the clinical
background and presentations of disease and in keeping
with the overall philosophy of the At a Glance series, and
strives to present data in a varied way that facilitates rapid
assimilation of the information. The book is aimed at
undergraduate medical students, primarily in the early part
of their course, although as a handy and accessible
reference book and revision tool it should also be a useful
source of information for clinical medical students and junior
doctors. The Endocrine System at a Glance, as the name
implies, does not claim to replace comprehensive textbooks;
rather it serves as a concise guide and revision aid to this
fascinating branch of clinical science and medicine. A new
addition to the third edition is the presentation of revision
questions relating to each chapter.

The authors have striven to present the data clearly and
accurately, and every effort has been made to include
information that is up-to-date at the time of going to press.
We make no claim to infallibility, however, and if readers
spot ambiguities, factual inaccuracies or typographical
errors, we should be most grateful for feedback and for
suggestions which will improve the book and the
presentation of the information.

It remains for us to thank the many students and
colleagues who have read and commented on the book
while in draft form. It has been a pleasure to work with the
staff at Wiley-Blackwell, and in particular Karen Moore and
Beth Bishop, whose patience and guidance is much
appreciated.

Ben Greenstein
Diana Wood



London and Cambridge



Preface to the First Edition
Endocrinology at a Glance published 1994

Endocrinology at a Glance is intended to be just that. It has
been designed and written so that the diagrams and text
complement each other, and both are to be consulted. The
emphasis has been on the diagrams, and words have been
kept to a minimum.

The book has been produced to provide as comprehensive
an overview of the subject as any medical or science
undergraduate student will need in order to pass and pass
well an examination in basic endocrinology. In addition, it is
hoped that Endocrinology at a Glance will be useful to
students of clinical endocrinology who need to refer rapidly
to the mechanisms underlying the subject. The book is not
presented as an alternative to the several excellent
textbooks of endocrinology, which serve as useful reference
texts, and some of which have been used during the writing
of this book.

Every attempt has been made to present the data
accurately and to provide the most up-to-date and reliable
information available. When speculative data are given,
their fragility has been indicated. Nevertheless, every
writer, especially this one, is human and if the reader spots
errors or a lack of clarity, or has any suggestions to improve
or add to the presentation, this feedback will be gratefully
appreciated and acknowledged.

I should like to thank the many undergraduate, medical,
dental and science students who have scrutinized and used
the diagrams, or similar ones, over the years, and whose
criticisms have helped to make them more useful. I should
like to thank Elizabeth Bridges, Kay Chan, Yacoub Dhaher,
Munther Khamashta and Adam Greenstein for
commentating on some of the work. It has been a pleasure
working with the staff of Blackwell Science Ltd, and



particularly Dr Stuart Taylor and Emma Lynch, whose
friendly encouragement and advice cheered me on.

Ben Greenstein
London 1994



Part 1

Fundamentals



1

Introduction

Clinical background
Endocrinology is the study of endocrine hormones and of
the organs involved in endocrine hormone release.
Classically, hormones have been described as chemical
messengers, released and having their actions at distant
sites. It is now clear, however, that there is a close
relationship between hormones and other factors such as
neurotransmitters and growth factors acting in a paracrine
or autocrine fashion. Hormones are essential for the
maintenance of normal physiological function and hormonal
disorders occur at all stages of human life. Clinical



endocrinologists thus look after patients of all ages and with
a very wide range of disorders (Fig. 1a).

The principal endocrine glands
The brain is the controller of the nervous system, but it is
also one of the most important endocrine glands.
Specialized nerve cells, notably in the hypothalamus,
synthesize hormones which are transported along the axon
to the nerve terminal. Here they are released into the portal
blood system, which carries them to the pituitary gland. In
some cases, the axon of the neuroendocrine cell projects
down to the pituitary cell itself. The principal hypothalamic
neurohormones are:
1. corticotrophin-releasing hormone (CRH), controls
the release of ACTH;
2. dopamine inhibits prolactin release;
3. growth-hormone-releasing hormone (GHRH) causes
growth hormone release;
4. somatostatin inhibits growth hormone release;
5. gonadotrophin-releasing hormone (GnRH) causes
luteinizing hormone (LH) and follicle- stimulating hormone
(FSH) release;
6. thyrotrophin-releasing hormone (TRH) causes
thyroid- stimulating hormone (TSH) release;
7. oxytocin causes milk ejection and contraction of the
uterus in labour - it is synthesized in the hypothalamus and
is stored in and released from the posterior pituitary gland;
8. vasopressin (antidiuretic hormone, ADH) promotes
water reabsorption from the kidney tubules - it is
synthesized in the hypothalamus, and stored in and
released from the posterior pituitary gland.
The pituitary gland is composed of two lobes, anterior

and posterior, which arise from different embryological



origins - the anterior originates from the embryonic oral
cavity and the posterior from the base of the brain (i.e. a
neural origin). The two lobes become closely apposed to
each other to form the pituitary gland. Humans have a non-
functional intermediate lobe, which is much larger in
some other animals. The principal hormones of the pituitary
are:
1 anterior:
(a) corticotrophin (adrenocorticotrophic hormone;
ACTH) releases glucocorticoids and other steroids from
the adrenal cortex;
(b) follicle-stimulating hormone (FSH) promotes
spermatogenesis in males and ovarian follicular
maturation in females;
(c) luteinizing hormone (LH) promotes testosterone
synthesis in males and causes ovarian follicular rupture
and ovulation in females;
(d) prolactin (PRL) promotes lactation and may have an
immunomodulatory role in non-lactating females and
males;
(e) thyrotrophin (thyroid-stimulating hormone; TSH)
promotes thyroid hormone production and release from
the thyroid gland;
(f) growth hormone (also called somatotrophin; GH)
promotes muscle and skeletal growth.

2 posterior:
(a) oxytocin causes milk ejection and contraction of the
uterus in labour;
(b) vasopressin (antidiuretic hormone, ADH) promotes
water reabsorption from the renal tubules.

The thyroid gland is situated just in front of the trachea
in humans. The thyroid-hormone-producing cells are
arranged in follicles, and concentrate iodine which is used
for the synthesis of the thyroid hormone. The circulating


