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PREFACE TO THE SECOND EDITION 

THis book was originally founded upon a course of lectures (Lane Medical 
Lectures} delivered at Stanford University, California, in the summer of 1913. 
The lectures were issued in the following year amongst the publications of 
the University, but in an abbreviated form and without illustrations. It 
also happened that the proofs, which had been sent for correction, failed to 
reach me; so that the work as it appeared contained an unusual number of 
incidental errors. On these and other grounds I judged it desirable, with 
the concurrence of the University authorities, to publish the substance of the 
le~tures in a revised form, with the addition of the tracings and photographs 
which were used to illustrate them; thus both enabling the subject to. be 
treated more fully and affording the opportunity of presenting it to a wider 
audience. The book so constituted was published in 1916, and the issue was 
sold out within three years. I have not found time until now to prepare 
another edition, but the work has been available in a translation into French 

· by MM. Guy Laroche and G. Richard ; to this a considerable amount of new 
matter was added b~th by the translators and myself. These additions have 
also been embodied in a Spanish translation by Professor J. M. Bellido; it 
appears therefore that the demand for the work was widespread. It has 
accordingly been thought desirable now to issue a new English edition 
embodying the extensive additions to our knowledge which have appeared 
since the first publication. The result is the production of what is to all 
intents and purposes a new book, which differs from the original one not only 
in containing a far greater amount of material in the text, but also by the 
circumstance that the sources of the more important or recent facts are 
indicated in footnotes. It is hoped. that this may render .the work useful to 
those engaged in research, although for a complete bibliography the student 
of endocrinology would naturally consult Biedl's well-known work, Innere 
Sekretion, of which nearly five hundred pages are occupied by the titles of 
papers dealing with this subject, or Endocrinology and Metabolism (1922}, 
edited by L. F. Barker, of which more than seven hundred pages are devoted 
to a similar enumeration. 

EDINBURGH, 
January 1924. 

v 



CONTENTS 
PREFACE 

CHAPTER I 

GENERAL CONSIDERATIONS 
Internal secretions and the organs which furnish them • 
The nature of the active principles of the internal secretions • 
Methods of determining the functions of the endocrine organs 
Groupings of the chief endocrine glands 

CHAPTER II 

THE THYROID 
Development and structure of the thyroid • 

CHAPTER III 

THE THYROID (continued) 

Nature of the autacoids produced by the thyroid • 
Tbpoxjn 

Influence of the nervous system on thyroid secretion 

CHAPTER IV 

THE THYROID (continued) 

The effects of surgical removal and of atrophy or degeneration of the thyroid: 
}lvrothvroidj§m. 

CHAPTER V 

THE THYROID (continued) 

Effects of increase of thyroid secretion : Hyperthyroidism 

Hyperthyroidism in disease 
Thyroid medication 

CHAPTER VI 

THE THYROID (continued) 

CHAPTER Vll 
THE THYROID (continued) 

Interaction of the thyroid with other organs 
vii 

PAGE 
v 

1 
5 
8 

12 

14 

22 
23 
24 

26 

42 

50 
57 

60 



Vlll 

Structure of the parathyroids 

The Endocrine Organs 

CHAPTER VIII 

THE PARATHYROIDS 

CHAPI'ER IX 

THE PARATHYROIDS (continued) 

Efleets of removal : Parathyroidectomy : Tetany 
The parathyroids in disease 
Therapeutical effects of parathyroid substance 
Relation of the parathyroids with other endocrine organs 

CH.A.PTER X 

THE SUPRARENAL CAPSULES 
Structure 
Structure of the cortex 
Structure of the medulla 
Vessels and nerves of the suprarenals • 

CHAPTER XI 

THE SUPRARENAL CAPSULES (continued) 

Effects of destruction by disease 
Effects of suprarenal removal : Epinephrectomy : Decapsulation 

CHAPTER XII 

THE SUPRARENAL CAPSULES (continued) 

Functions of the cortex 

CHAPI'ER XIII 

THE SUPRARENAL CAPSULES (continued) 

The nature of the autacoid furnished by the medulla: Adrenaline 

CHAPI'ER XIV 

THE SUPRARENAL CAPSULES (continued) 

P.lGB 

67 

72 
76 
86 
86 

88 
91 
93 
95 

98 
100 

. 105 

. 110 

Effects of extracts of the medulla (or of adrenaline) on the circulatory and respiratory 
system,s 

Action on the pulmonary circulation . 
Action on blood-vessels of other organs 
Effect of adrenaline on the heart 

CHAPI'ER XV 

THE SUPRARENAL CAPSULES (continued) 

Effect of adrenaline on plain muscle of viscera 
Effect on pigment cells 
Effect on glands .· 

113 
122 
126 
128 

132 
137 
138 



Contents 

.·CHAPTER XVI 

TH~ SUPRARENAL CAPSULES (continued) 

Relation to the sympathetic system . 

CHAPTER XVII 

THE SUPRARENAL CAPSULES (continued) 
Relation to skeletal muscular action . 

CHAPTER XVIII 

THE SUPRARENAL. CAPSULES (continued) 
Effects of subcutaneous and buccal administration 

CHAPTER XIX 

THE SUPRARENAL CAPSULES (continued) 
Evidence of the passage of adrenaline into the blood • 

CHAPTER XX 

THE SUPRARENAL CAPSULES (continued) 
Influence of the nervous system on the secretion • 

CHAPTER XXI 

THE SUPRARENAL CAPSULES (continued) 

IX 

PAGII 

• 140 

• 144 

• 147 

• 152 

. 156 

The employment of suprarenal extracts and of adrenaline in surgery and medicine • 164 

CHAPTER XXII 

THE SUPRARENAL CAPSULES (continued) 
Relations of the suprarenals with other endocrine organs and secreting glands 

Il\"DEX 

• 166 

• 171 



INDEX 

Acetonitrile, resistance caused by thyroid to 
poisonous action in mice, 54. 
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113. 
hypodermic injection, 147. 
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disappearance of, in the body, 118. 
effects of dosage, 118. 
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in disease, 112. 
occurrence in skin glands of Bufo agM, 91. 
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passage into blood, 152, 154, 155. 
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physiological tests for, 152. 
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by, 65, 149, 167. 
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as a styptic, 119, 164. 
relation to thyroid, 63. 
secretion of, 152. 

effect of drugs on, 157. j 
influence of nervous system on, 158. 
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synthesis of, 111. 

Adrenals (see Suprarenal capsules). 
Adrenine (see Adrenaline). 
Amines, sympatho-mimetic action of, 143. 
Animal extracts (see also under the various 

orgaus), 2, 9. 
Antibodies, 6. 
Apocodeine, effect on action of adrenaline, 

129, 141. 
Arteries, constriction of, caused by adrenaline, 

113 (seq.). 
dilatation of, caused by adrenaline, 118. 
sclerosis of, caused by adrenaline, 120. 

Atropine, effect on action of adrenaline, 59, 
71, 72, 168. 

Autacoids or autacoid substances (see also 
under the various organs),-7. 

classification of, 7. 
compared with drugs, 5, 6, 8. 
definition of term, 7. 

Autotherapy, 12. 
Axolotl, metamorphosis of, affected by thy

roid, 48. 

Basal metabolism, affected by thyroidectomy. 
30. 

after decapsulation, 103. 
in hypothyroidism, 33. 
in hyperthyroidism, 45, 46. 

Basedow's disease (see Goitre, exophthalmic). 
Bernard's sugar puncture, relation to adren

aline, 163, 167, 168. 
Blood, action on adrenaline, 148. 
Blood, adrenaline in, 154. 

autacoids in, 7. 
passage of internal secretions into, 2. 

Branchial organs (see Cleft organs). 
P-tetrahydronaphthylamine, effect on supra

renals, 155. 

Cachexia strumipriva vel thyreopriva, 36. 
Calcium metabolism, 81. 

in tetany, 81. 
salts, administration in tetany, 82. 

Cancer cells and internal secretions, 39. 
Carbohydrate metabolism (see Metabolism, 

carbohydrate). 
Carotid gland, 90. 
Castration, effect of, 4. 
Cells, chromaffine, 90. 

chromaphil, 90. 
internally secreting, 2. 
of parathyroid, 68. 
of suprarenal cortex, 91. 
of suprarenal medulla, 93. 
of thyroid, 17. 

Chalones, origin and meaning of term, 7. 
Chalonic autacoids, 7. 
Chemical messengers, 6. 
Chloroform poisoning and adrenaline, 130, 

154. 
Choline, 2, 11, 109. 
Chromaffine bodies, 90. 
Chromaphil bodies, 90. 
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development of, 89. 
granules, 94. 
reaction, 110. 
substance, 110. 

Chromatolysis in myxredema, 35. 
after thyroidectomy, 31. 
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Chvostek's test for tetany, 77. 
Cleft organs, 15. 
Coccygeal gland, 90. 
Colloid of parathyroid, 7I. 

of thyroid, 17. 
in endemic goitre, 40, 41. 
in exophthalmic goitre, 53. 

Creatin, after thyroidectomy, 30. 
Cretinism, association with thyroid, 33. 

endemic, 33. 
sporadic, 33. 

Cretins, 29, 33. 

Decapsulation, 100. 
Diphtheria, disappearance of adrenaline in, 

112. 
Drugs, internal secretions compared with, 5, 

6, 7. 
Ductless glands, I. 
Duodenum, autacoid of, 7. 

epithelium of, 4. 
extract of, 4. 

action on pancreas, 4. 
internal secretion of, 4. 

Dysparathyroidism, 80. 
Dysthyroidism, 56. 

Elasmobranch fishes, suprarenals of, 89. 
Endocrine glands, groupings of, I2. 

organs, definition, 1, 2. 
extracts of, 9. 
infiuence on one another, I2. 
methods of determining functions of, 8. 

of administration, 9, 
vascularity of, 11. 

Endocrinology, I. 
Enzymes, compared with active principles of 

endocrine organs, 5. 
Epinephrectomy, 100. 
Epinephrin (see Adrenaline), 58. 
Ergotoxine, effect on action of adrenaline, 

140. 
Excitable substance, formed under the in

fluence of the sympathetic, 129. 
Extracts (see Animal .extracts, and under the 

several organs). 

Fatigue after decapsulation, 102. 
effect of suprarenal extract upon, 145. 

Feeding with thyroid, 44. 
with suprarenal, 148, 169. 

Fish, goitre in, 36. 
suprarenals of, 7, 57, 58. 

Fmtus, suprarenals of, 106, 109. 
Formaldehyde, effect of, on adrenaline, 148. 

Generative glands or organs, internal secretions 
of, 4, 5. 

relation to suprarenal cortex, I66. 
to thyroid, 60. 

Glands, ductless, I. 
endocrine or internally secreting,. 1. (See 

alBo Endocrine glands.) 

Glands, externally secreting, 2. 
generative (see Generative glands). 

Glycremia (see Hyperglycremia). 
Glycosuria, caused by adrenaline, I49. 

by removal of pancreas, 3. 
alimentary, affected by exophthalmic goitre, 

50. 
by thyroid atrophy, 35. 
by thyroidectomy, 31. 
by thyroid extracts, 45. 

Goitre, endemic, 38. 
causation of, 38. 
remedial effect of iodine, 38. 

of iodides, 38. 
structure of thyroid in, 39. 
symptoms, 38, 58. 

exophthalmic, 50. 
adrenaline in, 51, 54, 56, 136, 170. 
condition of blood in, 54, 55. 

of thymus in, 50. 
history of, 50. 
hypersecretion in, 54, 55. 
iodine in thyroid in, 57. 
metabolism in, 46, 50, 51. 
structure of thyroid in, 53. 
symptoms of, 50, 58. 
tryptophane in, 57. 
vitamins in, 53. 

Grafting of internally secreting organs, 5. 
ovary, 5. 
parathyroid, 79. 
suprarenal, 89, 103. 
thyroid, 36. 

Graves' disease (eee Goitre, exophthalmic). 
Growth and development, affected by thyroid, 

44-49. 
Guanidine and methylguanidine in tetany, 

83, 84. 

Hair in parathyroidectomy, 74, 80. 
in thyroid extirpation and atrophy, 32. 

Harmazones, 5. 
Heart, denervated, as indicator for adrenaline 

in blood, 158. 
H-ion concentration, effect on action of 

adrenaline, 136. 
Histamine, 2, 11. 
Hormone or hormones, definition, 6. 

examples of, 6. 
origin and meaning of term, 6. 

Hormonic autacoids, 7. 
Hormonotherapy, 12. 
Hyperglycremia, 

caused by adrenaline, 149, 167. 
by Bernard's puncture, 167, 168. 

Hyperparathyroidism, 80. 
Hyperthyroidism, 19, 40. 

caused by extract of thyroid, 44 
classification, 52. 
in dise.ase, 50. 

Hypoparathyroidism, 80. 
Hypothyroidism, 26. 

in endemic goitre, 33. 
in man, symptoms of, 32. 
in myxredema, 34. 
after thyroidectomy, 26. 
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Incretion, 3. 
Infantilism, sexual, thyroid in, 60. 
Internal secretions, classification of, 7 •. 

definition, 1, 2, 3. 
materials of, 5. 
mode of action of, 7. 

Interrenal body of Elasmobranchs, 13, 89. 
Iodine, retention by thyroid, 22. 

in thyroid, 23, 24. 
in goitre, 22. 

Iodo.thyrin, 23, 43. 
Iodo.thyro.globulin, 23, 43. 
Islets of Langerhans (see Langerhans). 

Kidney affected by adrenaline, 138. 

Langerhans, islets of, in pancreas, 3. 
changes in diabetes, 4. 
internal secretion of, 3. 
origin of, 3. 

Lipochrome in suprarenals, 109. 
Lipoids in suprarenals, 106. 

Mammary gland, uninfluenced by adrenaline, 
138. 

Melauin, formation of, in relation to adrenaline, 
100. 

Melanophores, action of adrenaline on, 137, 
141. 

Menstruation, affecting size of thyroid, 60. 
Metabolism (see also Basal metabolism). 

action of internal secretions on, 5, 9. 
affected by decapsulation, 31. 

hypothyroidism, 33. 
thyroidectomy, 31. 
carbohydrate, inf4.1enced by thyroid 

extracts, 9, 44. 
by thyroid removal, 31. 

in exophthalmic goitre, 50, 52. 
in myxoodema, 51. 

Morphogenetic substances, 5. 
Myoneural junction, acted on by drugs and 

au tacoids, 140. 
Myxoodema, 34. 

congenital, 34. 
effect of thyroid administration in, 36. 
history of, 34. 
metabolism in, 35. 
operative, 35. 
relation to thyroid atrophy, 34. 

to thyroid extirpation, 35. 
symptoms of, 58. 

Obesity, pituitary, 35. 
in myxoodema, 35. 

Opotherapy, 12. 
Organotherapy, 12. 
Ovary or ovaries, autacoids of, 4, 5, 7. 

effect of grafting, 5, 7. 
removal of, 4, 5. 

Paired bodies of Elasmobranchs, 13, 89. 
Panacea, derivation of, 7. 
Pancrea..~, diseases of, and diabetes, 4. 

affected by adrenaline, 168. 
external secretion of, 3. 

Pancreas, extirpation of, 3. 
internal secretion of, 3. 

Pancreas, islets of Langerhans (see Langer
hans). 

excited by secretine, 4. 
relation to carbohydrate metabolism, 2. 

Paraganglia, 90. 
Parathyrin, 84. 
Parathyroid or parathyroids, 14, 67. 

accessory, 16. 
anatomy of, 14. 
in auimals, 16. 
autacoids of, 84. 
blood-vessels of, 18, 71. 
colloid in, 71. 
development of, 67. 
in disease, 76. 
external or lower, 14. 
extirpation of, 72. 

effects of, 72, 74, 76, 85. 
on digestive juices, 87. 
on metabolism, 73, 80. 
on submaxillary glands, 87. 
on thyroid, 86. 

tetany from, 72. 
extracts of, 76, 85. 
grafting of, 76. 
history of, 67. 
internal or upper, 14. 
in myxoodema, 71. 
nerves of, 71. 
position of, 14. 
relation to pituitary, 86. 

to suprarenals, 86. 
to thymus, 16. 
to thyroid, 14, 71, 86. 
to other endocrine organs, 86. 

structure of, 67. 
therapeutical effects, 86. 

Parathyroidectomy, 72. 
influence on liver cells, 8 7. 

Parenteral administration of extracts, 10. 
Pigmentation, in Addison's disease, 99. 

after suprarenal removal, 104. 
Pigment cells, effect of adrenaline, 137. 
Pituitary body, 12, 13. 

relation to parathyroids, 65. 
to thyroid, 65. 

Polyuria, in exophthalmic goitre, 51. 
Post-branchial bodies, 15, 16. 
Pregnancy, relation to exophthalmic goitre, 50. 
Prosecretine, 4. 
Pupil, effect of adrenaline, 136. 

Racial characteristics and endocrine organs, 6. 
Receptive substance, acted on by drugs and 

autacoids, 129. 

Salivary glands, action of adrenaline, 138, 160. 
Secretin or Secretine, pancreatic, 4. 

gastric, 4. 
history of, 4. 
production of, 4. 

Secretion or secretions, external, 2. 
internal, classification, 5. 

definition, 1, 2. 
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Secretion or secretions, internal, history of, 3. 
methods of investigating, 8. 
mode of action of, 7. 
nature of active principles of, 5. 
(See also under the various organs.) 

Sexual characters, secondary, influence on, 
of generative glands, 4. 

organs (see Generative glands or organs). 
Spasmophilia, 73. 
Spasticity, 72. 
Splanchnics, effect of section and stimulation 

on secretion of adrenaline, 156-162. 
on heat production, 150. 

Spleen, 1. 
Stannius, corpuscles of, 89. 
Substitution therapy, 2. 
Sugar in blood and urine (see Hyperglycremia., 

Glycosuria). 
Sugar puncture, see Bernard. 
Suprarenal capsules or suprarenals, 12, 13, 88. 

accessory, 89, 90. 
action of drugs through suprarena.ls, 157. 
activity of, due to adrenaline, 110. 
in Addison's disease, 99. 
autacoid of, 100. 
blood-supply of, 96. 
buccal administration of, 65. 
cortex, chemistry of, 106. 

in fretus, 92. 
functions of, 105. 
lipochromes of, 109. 
lipoids of, 106. 

in disea.se, 107. 
relationship to sexual organs, 105. 
structure of, 91. 

deficiency, symptoms of, 104. 
tests for, 100. 

dimensions, 87. 
effects of destruction by disea.se, 98. 

of extirpation, 100. 
of transplantation, 103. 
of vitamins on, 93. . 

medulla, extracts of (or adrenaline):
action in Addison's disease, 99. 

effect of nerve section on, 155. 
seat of, in myoneural junction or re

ceptive substance, 129. 
on arteries, 113, 118, 126. 

_.on bladder, 135. 
on bronchial tubes, 134. 
on capillaries, 121, 141. 
on carbohydrate metabolism, 149. 
on cerebral vessels, 119. 
on coronary arteries, 119. 
on dartos, 136. 
on eye, 136. 
on gall-bladder, 134. 
on ganglia., 143. 
on glands, 138. 
on hair-muscles, 136 .. 
on heart, 113, 128 (seq.), 150. 
on internally secreting glands, .139. 
on intestine, 132. 
on kidney, 138. 
on lacrimal glands, 138. 
on membrana nictitans or third eyelid, 

136. 

Suprarenal capsules-continued. 
medulla., extra.cts of :-

action on muscle, 144. 
on muscularis mucosae, 133. 
on pigment cells, 137. 
on prostate, 136. 
on pulmonary circulation, 122. 
on pupil, 136, 144. 
on respiration, 115, 150. 
on retractor penis, 136. 
on salivary glands, 138. 
on sphincters of alimentary canal, 134. 
on sweat glands, 138. 
on ureter, 134. 
on urethra., 135. 
on urine, 138. 
on uterus, 135. 
on vagina., 136. 
on vas deferens, 136. 
on veins, 120. 
on vessels, 113, 119, 160. 
on lower vertebrates, 122. 
on vessels to the muscles, 121. 

effects of apocodeine on, 141. 
of ergotoxine on, 140. 

cells of, 93. 
secretion of, influence of drugs, 97. 

influence of fright, 159. 
of nerves, 156. 

morphology, 89. 
nerve supply, 96. 
relations to fatigue, 145. 

to kidney, 138. 
to liver, 139, 167. 
to metabolism, 149, 150. 
to pancreas, 168. 
to salivary and lacrimal glands, 138. 
to sexual glands, 105, 166. 
to sympathetic nervous system, 140, 143, 

160. 
to thyroid, 170. 
structure of, 93. · 
subcutaneous administration of, 149. 

removal, effects of, 100. 
structure of, 89. 
use in surgery and medicine, 164. 

Supra.renin, 110. 
Sympathetic in exophthalmic goitre, 56. 
Sympatho-mimetic action of amines, 143. 

Tadpoles, 24, 47, 48, 55, 56. 
affected by thyroid, 47. 

iodine, 47. 
feeding with auta.coids, 12. 

thyroid, 12. 
metamorphosis of, 12, 47. 

Testicle, extracts of, 4. 
Tests for adrenaline, 132, 136. 

thyroid, in blood, 54. 
Tetania parathyreopriva., 74. 
Tetany, caused by extirpation of parathyroids, 

71, 74. 
effect of grafting parathyroid in, 79. 
guanidine in, 82, 83. 
idiopathic, 76. 
metabolism in, 80. 
nervous symptoms in, 77, 81, 82. 



Tetany, testa for, 77. 
Thymus, in exophthalmic goitre, 50. 

extirpation of, 2. · 
relationship, reasons for exclusion, 2. 

to thyroid, 50. 
in thyroid, 16. · 

Thyro-globulin (see Iodo-thyro-globulin). 
Thyroid or thyroi~ gland, 14. 

accessory, 16. 
atrophy of, 33, 34. 
autacoids of, 22, 23. 
in animals, 16. 
blood-flow in, 17. 
blood-vessels of, 17, 18. 
cells of, 20. 

in dogfish, 20. 
chemistry of, 17, 22, l!3. 
colloid of, 17. 
connexion with cretinism, 29. 

with exophthalmic goitre, 50. 
with myxredema, 34. 

development of, 15. 
dimensions of, 17. 
effect of diet on, 20, 21. 

thyroid on, 21. 
vitamins on, 21. 

effect on intestine, 43. 
electrical changes in, 25. 
in endemic goitre, 39. 
in exophthalmic goitre, 53. 
extirpation of, 26. 
extracts of, administration by mouth, 36. 

effect on adrenaline, 46. 
axolotl, 48. 
blood, 47. 
excitability of nerves, 43, 44, 
growth, 44, 46, 46. 
intestinal muscle, 43. 
metabolism, 44, 45. 
Paramecium, 47. 
regeneration of tissues, 47. 

functions of, 25. · 
effect of drugs, 25. 

grafting of, 25, 37. 
in insanity, 40. 
internal secretion of, 24. 
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Thyroid-continued. . 
internal secretion, influence of nervous sys-

tem on, 24. 
intravascular injection of extract, 42. 
iodine in, 22, 23. 
medication, 57. 
in myxredema, 32. 
position of, 14. 
relation to carbohydrate metabolism, 31, 65. · 

to generative organs, 31, 60. 
to liver, 60. 
to pancreas, 60, 61. 
to parathyroids, 61. 
to pituitary, 65. 
to suprarena.ls, 61, 62, 63, 64. 
to thymus, 65. 

structure of, 17. 
variations in, 19. 
vascularity of, 17. 
vesicles of, 17, 18, 19. 
X-ray treatment of, 20. 

Thyroidectomy, 28. 
technique of, 26. 

Thyropa.rathyroid apparatus, 12, 13, 14. 
Thyroxin_, 23, 24. 

effects of, 26, 32. 
on intestinal muscle, 43. 
on metabolism, 31. 
on metamorphosis of tadpoles, 24, 49. 

Tissue extracts, action of, 2, 9, 166. 
effect of, on action of adrenaline, 43, 166. 

Transplantation (see Grafting). 
Trousseau's test for tetany, 77. 
Tumours, malignant, relation to internal secre

tions, 39. 
of thyroid, 39. 

Ureter, effect of adrenaline on, 134. 
Urethra, effect of adrenaline on, 134. 
Uterus, effect of adrenaline on, 135. 

Vagin&, effect of adrenaline on, 136. 
Vagus-centre, action of adrenaline on, 129. 
Vas deferens, effect of adrenaline on, 136. 
Vasodilatation, 10. 

PRINTED IN GREAT BRITAIN BY NI!I.LL AND C0.1 LTD., EDINBU&GIL 


