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Preface

This new text is intended to provide a complete contemporary
source of basic and clinical aspects of endocrinology. Our book is
directed to serious students of endocrinology: the authors believe
that this encompasses undergraduates, house officers, fellows, and
physicians practicing in the field. We hope to provide a source to
which these serious students can turn in order to find an answer to
all of their questions.

It is obvious that thére is no dearth of endocrine texts, but, in
surveying the field. we have not found a volume which presents
“molecular’” or ‘‘metabolic’” endocrinology with the empha-
sis that we feel is appropriate, or which has adequately attempted a
synthesis into a coherent whole data available from basic science
and the clinic.

In the past years, endocrinology and metabolism have gone
through stages of development that may be arbitrarily character-
ized as descriptive, anatomic, physiologic, and biochemical. Cur-
rent endocrinology is featured by (1) a great increase in knowledge
of the biochemical basis of endocrine function and dysfunction, (2)
development of sensitive techniques for the measurement of hor-
mones, their precursors and metabolites, -and (3) a flood of infor-
mation on integrated endocrine responses in various physiologic
states. dt is now possible to characterize many endocrinologic
events in molecular terms and to integrate isolated observations
into meaningful and unifying concepts. This additional information
has called for a new approach to the teaching of endocrinology.

Our book is written with a physiologic and biochemical
interpretive bias, indicating the change in endocrinology from a
largely descriptive discipline to one integrating basic science.
Because the book is meant to be used by practicing physicians,
however, we have made it just as comprehensive in its clinical
presentation, which we consider crucial. We have stressed the
relation of clinical endocrinology to physiology, genetics, bio-
chemistry, and immunology. We have used basic science data to
add to clinical data to aid in interpretation, and have indicated
areas in which problems exist or where ignorance remains.

While the editors philosophically would have preferred to
develop a book totally integrated around “‘processes’ or ‘‘func-
tions™ controlled by coincident endocrine stimuli, the proper peda-

gogic approach demands a more traditional introduction to the
field. Thus our work is divided into two complementary sections.

In the first, a typically organ-oriented section of about 1400 pages,

basic endocrine physiology and clinical problems are thoroughly
covered. Clinical problems that confront the practicing physician
are emphasized. The second section, of about 700 pages, inte-
grates, in a series of chapters, contemporary endocrinologic
knowledge in relation to important processes or problems. Here,
for example, we consider growth, puberty, the response to starva-
tion, obesity, and so forth. In these areas there are normal and
abnormal homeostatic processes that involve multifactoral endo-
crine control, and concepts that can now be seen to unify endo-
crine physiology.

Volumes of this size suffer from the delay between writing and
publication. In an effort to counteract this problem, we have given
authors the opportunity to add important new material during
proofing of the final galleys. New references have simply been
inserted in the appropriate sequence by letter designation, e.g. 10a,
10b, etc. We believe this small departure from custom offers an
important improvement in our text.

The proliferation of abbreviations in medical writings is in one
way a benefit, and in another a curse. Abbreviations surelv accel-
erate the transmission of information, but only_if one understands
the key. We have attempted to standardize all abbreviations to
conform with those used by Endocrinology, a style familiaf to
most of our readers. Variations from these standards are, we hope,
adequately explained.

This book is, in every sense, the joint effort of eight editors
and nearly two hundred authors. To these distinguished scientists,
teachers, and clinicians, the chief editor expresses his sincere
thanks and great respect. It is the broad know ledge and hard work
of these collaborators which makes the volume unique in its
contribution.

Sincere appreciation is also offered to our co-workers at
Grune and Stratton, to the secretaries across the nation who came
to recognize my voice quite easily, to Ms. Myrna Zimberg for a
vast amount of help, and to Helen DeGroot for patiently page-
proofing a mountain of text.

Leslie J. DeGroot, M.D.
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Aberrant thyroid, 541
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ectopic production, 1744
neuropharmacology of, 295
neurotransmitter control of, 59
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ACTH action
cyclic nucleotides and, 1131
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ACTH deficiency, 229
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diagnosis of, 1236
treatment of, 1199
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differential diagnosis, 1198
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Adrenal antibodies, 2070
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hypercalcemia and, 708
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cellular proliferation in, 2011
“codon-restriction theory, 2013
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gene redundancy and, 2014
genetic aspects, 2010
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hormonal changes, 2009
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pancreatic function in, 2007
parathyroid hormone secretion, 2006
pathologic changes in, 2018
physiologic, 2014
pituitary pacemaker of, 2008
progeria and, 2011,
protein synthesis hdelity, 2013
quantitative aspects, 2010
renin-angiotensin system, 2005
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transcriptional programming, 2014
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pathogenesis of, 1036
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‘reatment of, 1036
Aldosterone
factors regulating, 1887
potassium excretion, 1887
progesterone antagonism, 1894
rhythm for, 2086
" secretion of, 1887
Aldosterone excess
metabolic effects of, 1887
Aldosterone secretion
Bartter’s syndrome and, 1895
Aldosteronism. See Hyperaldosteronism: Primary
aldosteronism, beconddry aldosteronism.
Aldosteronoma
- iodocholesterol scan, 2128
localization of, 1230
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radiologic diagnosis, 2128
- venography in, 2128
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Alopecia
" hypoparathyroidism, 760
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Hashimoto's thyroiditis, 467
Alpha-cells
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Amenorrhea-galactorrhea syndromes, 1622
Amino acid metabolism
. exercise and, 1920
Amino acid transport
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Cushing’s disease and, 1185
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Anatomy
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Androgen action, 1527-1533
anti-androgens and, 1528
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~ RNA synthesis, 1530
Androgen binding proteins, 1529
Androgen insensitivity, 1531
incomplete, 1341
Androgen metabolism, 1523
Androgen receptor defects, 1339
Androgen receptors in CNS, 36
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Androgen synthesis,.1517
Androgens, 2057
aggression and, 1359
breast cancer treatment, 2117
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CNS metabolism of, 41
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intracellular receptors, 1529
male genital tract differentiation; 1531
regulation of, 1516
tissue distribution, 1528
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therapeutic, 2141
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function tests of, 226
hypofunction of, 226
insufficiency in childhood, 233
insufficiency of, 225
neurotransmitters and, 55, 287
pregnancy and, 246 .
prostaglandins in, 59.
systemic disease and, 224
tumors of, 244
Anterior pituitary deficiency, 229
Anti-androgens, 1528
sexual behavior and, 1358
Antibodies, as thyroid function test, 406
Anticoagulant therapy, Addison’s disease in,
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Anticonvulsants
osteomalacia and, 809
osteoporosis and, 884
vitamin D metabolism, 809
Anti-diuretic hormone, 255
inactivation of, 257
metabolism of, 259
osmoreceptors and, 258 -
*renal action of, 262
renal water excretion and, 261
stimulation of, 257
synthesis, storage, and secretion, 256
Anti-estrogens, breast cancer treatment, .
2117 e
Anti-metabolates, osteoporosis and, 884
Anti-thyroid drugs, 339 )
coupling inhibition, 349
fetal hormone and, 454
hyperthyroidism, 450-452
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mechanism of action, 338
metabolism of, 338
remission rate with, 452
Apoprotein, lipoprotein, 1865
APUD cells, 699
APUD concept, clinical aspects, 1743
APUD system, 1689
APUDomas, 1688
Arachidonic acid, 1712
Arachidonic acid, sources, l712
Arcuate nucleus
growth hormone control by, 124 -
Arterial sounds
thyroid function tests, 406
Arteriography, 2126
hyperparathyroidism and, 718
pituitary gland, 180
Articular problems, hyperparathyroidism and,
697
Aspermatogenesis, autoimmunity in, 2073
Assay, growth hormone, 185
Autoantibodies
insulin receptqyr, 2046
TSH receptor, 2048
Autoimmune adrenal disease, pathogenic
factors, 2071
Autoimmune aspermatogenesis, 2073
Autoimmune diseases
adrenal antibodies, 2070
adrenal insufficiency andy, 1197
adrenocortical insufficiency, 2070
animal models, 2067
associated diseases, 2070
autoimmune aspermatogenesis, 2073
cell-mediated immunity in, 2067
cell-mediated immunity to adrenal, 2070
diabetes mellitus, 2068 :
endocrine glands, 2063-2073
experimental autoimmune adrenalitis, 2071
general concepts of autoimmunity, 2063
genetic aspects, 2067
Graves’ disease, 2065
" Hashimoto's disease, 2065
idiopathic hypothyroidism, 2071
infertility, 2072
insulin-dependent diabetes, 2069
isoimmunity to sperm, 2073
organ-specific autoimmunity, 2064
pathogenic factors in, 2067
" pituitary failure, 2072
primary myxedema, 2065
primary ovarian failure, 2071
sperm autoimmunity, 2072
testicular failure, 2071
thyroid antibodies, 2065
thyroid disease, 2065
thyroid stimulating antibodies, 2066
Autoimmune thyroid disease, 461-469
Autoimmunity. See Autoimmune diseases.
diabetes mellitus and, 1009
Autoimmunity to sperm, 2073
Autonomic insufficiency: 1902
Autonomic nervous system, fetal function, 1652
Autonomic neuropatny. 1044 :
hypotension in. 1289
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Band keratopathy, 697

Bartter's syndrome, 1226, 1895
prostaglandins in, 1896

Basal body- temperature,
mfemllly and, 1460

Basal metabolic rate, 405

Basal metabolism. starvation and, 1936

Basophilic adenoma, x-ray findings in. 182
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Beckwith-Wiedemann syndrome, 241, 1796
BEI, 395 :
Beta cell secretion, 916
Beta cells, 907
biosynthesis in, 926
fuel receptor function, 935
Big renin, hypoaldosteronism and, 1233
Bile acid synthesis, 1859
control of, 1859
Biological rhythms, 2079-2103. See also
Endocrine rhythms.
Biosynthesis
adrenocorticoids, 1134-1135
glucagon, 929
insulin, 921-930
TRH, 69
Biosynthesis of vitamin D
inorganic phosphate in, 663
BMR. See¢ Basal metabolic rate.
in Graves® disease, 446
Body proportions, 1812
Bombesin, 1677
Bone, organization and growth, 839
Bone age, 1814
Bone collagen
mineralization of, 847
structure of, 845
Bone formation, vitamin D and, 660
Bone mass
assessment of, 875
osteoporosis and, 875
physical activity and, 880
Bone metabolism, steroids and, 813
Bone mineralization
alkaline phosphatase in, 847
mechanism of, 845
product and solubility, 848
Bone modeling, 842
Bone organization, 839
Bone structure, 840-842
Breast. Se¢ Mammary gland.
Breast cancer
adrenalectomy in, 2117
-androgen therapy, 2117
anti-estrogen therapy, 2117
endocrine therapy of, 2115
estrogen receptors in, 2060
estrogen therapy, 2117
glucocorticoid therapy, 2118
hypophysectomy. 2116
male, 2121
ovariectomy in. 2116
progesterone therapy, 2118
prolactin in, 164
steroid hormone receptors in, 2060
therapeutic approach, 2120
Breast development
estrogen and. 1617
Breast function, 1613-1626
Broad-beta disease, 1873
Bromocryptine, 1185
lactation suppression, 1622
Brown fat. para-adrenal, 1247
Burnett’'s syndrome. 709
Burns. endocrine response in. 1977
Butanol-extractable iodine, 395
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C,-Hydroxylase deficiency. 1334
C.-Hydroxylase deficiency. 1331
C-Peptide formation. 928
C-Peptide in serum. 955
C-Peptide-in urine. 956
Calcitonin

action of, 647-651

-action on osteoclasts, 648
bone physiology and. 648
bone resorption, 648
calcium infusion test in, 793
chemistry of, 638
comparative endocrinology. of, 637-640
ectopic production, 1756
evolution of, 638
fetus and, 1654
gastrointestinal hormones and, 649
heterogeneity of, 643
hypercalcemia and, 647
in birds, 639
in digestive process, 649
in fish, 639
in medullary carcinoma, 793
metabolism of, 640-644
old age, 650
other species, 637-640
Paget’s disease and, 896
pentagastrin stimulation test in, 793
phosphate absorption and, 560
phosphate excretion and, 563
physiology of, 647-651
pregnancy and lactation, 650
regulation of secretion, 641
renal I-hydroxylase activity and, 650
secretion of, 641-644
ultimobranchial origin of, 637
Calcitonin action
adenyl cyclase and, 649
phosphate and, 649
Calcitonin assay, 793-795 -
Calcitonin cells, 308
Calcitonin secretion
alcohol and, 643
calcium and, 641
cyclic nucleotides and, 642
" gastrointestinal hormones and, 642
medullary carcinoma, 780
Calcium
and calcitonin, 64}
distribution of, 551
intestinal absorption of, 553
metabolic actions of, 558
plasma, 551
regulation of serum levels, 675
skeletal, 552
Calcium absorption, 553, 68l
adaptation to calcium intake, 554
calcium binding protein and, 555
control of, 554
cortisone and, 556
parathyroid hormone and, 556
sugars and,-556
transport proteins and, 554
vitamin D and, 554, 555. 559
Calcium and phosphate metabolism, 551-
575

Calcium binding protein, 555

vitamin D and, 659
Calcium deficiency, and rickets, 797
Calcium deprivation. 683
Calcium distribution, 552
Calcium excretion, 556
estrogen and, 558
glucocorticoids, 558
growth hormone and. 558
parathyroid hormone and, 558
phosphate intake and. 558
renal tubular function and. 557
Calcium homeostasis., 669-689
Calcium in serum. metabolic control of.
676 :
Calcium intake
and calcium excretion, 681
urinary calcium and, 682

Calcium kinetics, 679
Calcium stone disease. 823 -835
Calcium transport in kidney. 557
Calciuria in hyperthyroidism. 440
Cancer, endocrine therapy of. 2111-2123
Candidiasis. hypoparathyroidism and. 760
Carbohydrate, placental transport of.
1781
Carbohydrate metabolism
fetus and, 1653
infection and, 1965
injury and. 1965
- sympathetic control of, 1266
Carbohydrate stores in body, 1912
Carcinoid, 1483 -
biochemical diagnosis, 1727
biochemistry of, 1723
bradyKinin in, 1724
bronchial, 1723
cardiac lesion, 1726
clinical presentations, 1725
cytotoxic drug therapy, 1728
diagnosis of. 1727
flushing in, 1725
gastric. 1723
histologic features, 1723
SHT inhibitors, 1728
localization of, 2138
malabsorption in, 1725
mental changes, 1726
méthysergide treatment, 1729
radiologic techniques, 2139
respiratory symptoms, 1726
treatment of, 1728
Carcinoid syndrome, 1721-1729
glucose tolerance in, 1090
pathology of, 1722 .
Carcinoma -
endocrine therapy, 2111-2123
hypercalcemia, 706
parathyroid, 698

Carcinoma of the breast. 2117. See also Breast

cancer.

Cardiovascular system

hyperthyroidism, 438

hypothyroidism, 478

sympathetic control of, 1264
Cataracts

diabetes mellitus and. 1051

hypocakemia and. 759
Catechol-O-methyltransferase, 1255

Catecholamine metabolism. monoamine oxidase

and, 1255
Catecholamine release, 1253
Catecholamipe uptake, 1253
Catecholamines

agonist of, 1262
antagonist, 1262
biosynthesis of, 1248
hypertension and, 1299
hypoglycemia and, 1103
hypothalamus and, 289
inhibitors of, 1249
malnutrition and, 1995
metabolism of, 1254
placental transfer, 1650
release and uptake, 1253
starvation and, 1934
storage of, 1253
thyroid function and. 378
urinary, 1283
Cell cycle, 1767
Cell-mediated immunity. 411
Graves' disease. 436
thyroid disease. 2067
Cell surface antibody. 463
Cellular proliferation in aging, 2011



Central nervous system
endocrine rhythms and, 2095
Cerebellar degeneration
paraneoplastic syndromes, 1736
Cerebral gigantism, 241
Cervical factor, infertility in, 1461
Chiari-Frommel syndrome, 241
Chief cell in parathyroid, 590
Chiotibrate, 1876 )
Cholecystokinin, biological action, 1684
Cholecystokinin-pancreozymin, 1677
Cholestero!
blood level, 1859
catabolism of, 1859
Cholesterol desmolase deficiency, 1335
Cholesterol metabolism, 1857
Cholesterol synthesis, 1857
control of, 1856
Cholesterol transport, 1870
Cholestyramine therapy, 1875
Chondrocalcinosis, 697
Choriocarcinoma, 1482, 1629-1647
hormone secretion, 1633
metastatic site, 1632
Chromophobe adenoma, x-ray findings in,
182
Chromosomal anomalies, Klinefelter's
syndrome, 1321
Chronic adrenal insufficiency
treatment of, 1199
Chronic idiopathic hypcrphosphatasia, 895
Chronic renal failure
hypercalcemia in, 748
Chromic renal failure, hyperparathyroidism and,
709
Chroric renal failure
PTH resistance, 748
secondary hyperparathyroidism, 745-748
Chronotherapy, 2103
Chvostek’s sign, 757
Circadian rhythms. See Endocrine rhythms.
in humans, 2097
pineal and, 2094
Circulating hormones, sources of, 2034
Clinical features, osteoporosis, 873
Clomiphene, GnRH secretion and, 200
Clomiphene stimulation test, testicular function
and, 1544
CNS metabolism
estrogens, 46
progestagens, 45
Cold exposure, thyroid function and, 380
Colestipol-HCI therapy. 1875
Colloid antibody, 463
Colloid nodular goiter, 491. See also
Multinodular goiter.
Colostrom, 1620 @
Complete testicular feminization, 1556
Computed axial tomography scanning. 2126
Computerized axial tomography
of pituitary gland. 181
pituitary adenomas and, 2139
Conception -
etiology of, 1595
implantation and, 1597 .
physiology of sperm transport, 1595
sperm capacitation and, 1598
Congenital adrenal hyperplasia, 1203, 1331. See
also Andrenogenital syndrome.
adrenal crisis in, 1211 .
differential diagnosis of, 1208
genetics of, 1216
17-hydroxy progesterone in, 1206
3-B-hydroxy steroid dehydrogenase
deficiency, 1215
C,,-hydroxylase deficiency, 1334
17-hydroxvlase deficiency, 1216

21-hydroxylase deficiency, 1203
* hypertension from, 1214
laboratory diagnosis of, 1206, 1213
lipoid hyperplasia, 1215 -
male hypogonadism in, 1556
medical treatment of, 1217
mineral corticoid excess, 1898
pathology of, 1208 :
salt losing form, 1205
surgical treatment in, 1218
treatment of, 1209
Congenital athyreosis, 541
Congenital hypoparathyroidism, maternal
hyperparathyroidism, 762
Congenital lipoid adrenal hyperplasia, 1215
Congenital localized growth disorders, 1832
Conn'’s syndrome, 1228, 1890.
Contraception, 1435-1448
injectible contraceptives, 1444
interception, 1443
intrauterine devices, 1445
oral steroids in, 1436
rhythm method, 1435
Conversion ratio, 392
Convulsions, hypocalcemic. 758
Coronary artery disease, hypothyroidism and,
478
Corpus luteal cyst, 1484
Corticosteroid therapy, Addison’s disease and,
1196
Corticosteroids, osteoporosis and, 885
Corticotroph adenoma, 116
Coyticotropin, 201
suppression tests, 201
Corticotrophs, 106, 110
Corticotropin releasing factor (CRF), 135
Corticotropin releasing hormone, 80
Cortisol
assay of, 1145
feedback control by, 137
in plasma, 1144
Cortisol binding globulin, 1159
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