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PREFACE
This book ig founded upon articles which appeared
in the Medical Press and Circular during the summer
and autumn of 1916. The author's object in writing
these articles was to lay before the busy practitioner
the important points in the study of the Endocrine
Glands. At the same time he was anxious to make
them as complete as possible, and yet keep them
within the limits of such publications.

After the appearance oi these articles, he received
requests for reprints, and as they had not been re-

printed, and the interest in them appeared to warrant
it, he decided to publish them in book form. The
present volume comprises these articles, with slight

alterations.

Hormone-therapy is already established as a recog-

nised therapeutic agent, yet as the books which deal
with the ductless glands and their secretions are
exhaustive studies including the results of laboratory
research in detail, and require far more time to read
than the general practitioner has at his disposal, it

is difficult for him to glean the salient facts from these
lengthy works. It seemed, therefore, to the author
that a small book which contained an account of the

a^^c^



VI PREFACE

ditteases and therapeutic application of extracts of

these glandfl n'ight prove useful.

In publishing this small volume, however, the

author wishes to state that it makes no claim to be

considered an exhaustive and complete account of

the endocrine glands, neither can it bo considered as

a comprehensive therapeutic guide to the adminis-

tration of the organic extracts. Bather does it aim

at being a guide to other practitioners as to the i61e

which the ductless glands play in promoting bodily

health; while it endeavours to point oat those morbid

states of health yi which organic extracts may be

utiUzed with success.

Among the glauds possessing an internal secretion,

the thyroid is perhaps the one which has attracted

most attention, partly on account of the well-recogniaed

disorders which arise in connection with it, and partly

because, of all the endocrine glands, the thyroid

has been moat utilized therapeutically. In order to

emphasize the signs and symptoms associated with

morbid conditions of this gland, the author has

devoted three chapte^n to the consideration of Ex-

ophthalmic Goitre and Thyroid Deficiency. The last

of these three chapters contains references to tha

administration of thymid extract; while this subject

is again referred to in Chapter X.

A chapter has been devoted to the Pituitary Gland,

and the subject of pituitary-therapy has been briefly

reviewed. In Chapter VI. the Adrenal Glands are

described, and the clinical conditions of hyperadieuia
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and hypoadrenia are discussed. Chapter VII. doals

with the Pancreas, and describes its structure, piiysio-

logical functions, und relation to glycosuria, and
concludes by referring to the thprapeutic possibilities

of preparations of this gland.

The subject of the Internal Secretionn of the Sexual

Organs, dealt with in Chapter VIII., has been eom-
pressed into as small a wpace aH was posnible; a full

account would have tilled a large volume. Neverthe-

less, this chapter reviews the outstanding features,

suggests ways of administering extracts of the genital

glands, and describes morbid conditions in which they

may be helpful.

The Internal Secretions of Digestion form the

subject of Chapter IX.; and here the author has

endeavoured to lay emphasis upon the therapeutic

aspect, as he believes that in the near future this

branch of organo-therapy will find a very wide field

of utility, and will succeed in alleviating many morbid

conditions which have hitnerto proved resistant to

treatment.

The Therapeutic Application of Hormones is sum-

marised in Chapter X. This chapter has been enlarged

since its appearance in the Medical Press and Circular,

and it endeavours to epitomize the subject for those

readers who are mainly concerned with the therapeutic

aspect of this subject. It neces.sanly summarizes the

conclusion of each chapter, but in addition references

will be found to preparations and doses not included

in the previous chapters.
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Chapter XI. is devoted to a survey of the whole

subject, and deals with the present position of hormone-

therapy.

As the therapeutic aspect of this subject was dealt

with at the end of each article, it has been decided

to leave this arrangement unaltered. Likewise, the

references have been left in their original positions;

but a bibliography has been included at the end of

Chapter XI., so that those desirous of a fuller account

of the ductless glands and organo-therapy will be able

to refer to the works enumerated there.

In conclusion, the author desires to thank the editor

and proprietors of the Medical Press and Circular

for permission to reproduce these articles in book

form.

rVO GEIKIE COBB.

Seymour Stbebt, W.,

November, 1916.
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THE ORGANS OF INTERNAL
SECRETION

INTEODUCTION

The place which those glands possessing internal

secretions now occupy in the practice of medicine
cannot be over-estimated. Although it is only in

recent years that their importance has been under-
stood, every day brings to our knowledge fresh evidence
of their vital influences upon the general bodily and
mental health. When it was discovered that ex-

ophthalmic goitre owed its existence to an over-action,

associated with hypersecretion, of the thyroid gland,

the first milestone had been passed in the path which
led us to the discovery of the important part which
the hormones play in our lives.

What we may call the grosser lesions due to disturb-

ances in the normal ratio between the various internal

secretory glands are nowadays matters of almost
popular knowledge. What we desire to emphasize
in this book are the smaller signs and symptoms
which, to the eye trained to observe, show minor
disturbances, either of one or more glands or of the

1



2 THE ORGANS OF INTERNAL SECRETION

balance between these glands. Many of these details,

trifling in themselves, have been proved to be suffici-

ently characteristic to justify medical science in in-

cluding them among the constant features which owe
their origin to the ductless glands. When the pioneer
work was being done on this subject, the evidences
of the slighter disturbances of the endocrinic glands
were regarded by many observers as too fanciful to
merit serious consideration. Thus, when Levi and
Rothschild first pointed to the "eyebrow" sign as
indicative of deficient thyroidism, it was hard for many
students of these subjects to convince themselves
that this sign was of any value whatsoever.

Nevertheless, this and other manifestations of
equally -i! ht nature are now admitted to be of the
greatest v^.ae in diagnosing deficient thyroid secretion.

Many of the signs of kindred nature are so slender
as to require the most minute study and the most
careful observation before we can say, with any degree
of probability, which particular gland is at fault.

The importance of this lies in the fact that many cases
of "functional disturbances," which wo have been
content previously to cosset with various preparations,

and to class as neurotic or -^ourasthenic according
to the depths of our ignore are now recognized
as originating in abnormal functioning of the endo-
crinic glands. This much is now generally known and
universally admitted. Only relatively few observers

recognize that this is not the Jms el origo mali, but
only one stage on tUo journey.
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To take a eonorete instance, let as suppose that a
patient exhibits signs that the thyroid is not function-

ing adequately. The patient exhibits many of the
well-known signs pointing to this deficiency. Most
of us are well content to leave it at that, and even to
spend time (which should be occupied in delving
still farther and asking ourselves why such a deficiency
is present) on self-adulation at our extraordinary
deductive powers. It is certainly true that we can
benefit our patients by the exhibition of one or other
of the organo-therapeutic products, but we shall do
so to a much larger extent if we realize one or two
simple facts.

When advising a patient to take, let us say, thyroid
extract for a time, we are constantly asked by the
patient the raliondle of such a prescription. Having
explained that we have reason to believe that this
gland is not supplying an adequate amount of secretion,

on more than one occasion we have been asked by
the logical patient, "Have I got to continue this

medicine for the rest of my life ?" or, " Will the need
for its administration bo overcome in due time?"
This is an important matter, because it makes us think
for ourselves, and not blindly prescribe drugs for in-

definite times without reasoning as to their method
and length of administration.

I think that we are justified in considering for a few
moments what underlies the deficiency in secretion.

It is highly improbable that one or other of the endo-
crmic glands would suddenly and without any stimulus



4 THE ORGANS OP INTERNAL SECRETION

refrain from supplying, or determine to over-gapply»

its valuable contents to the blood-stream. It is much

more probable that some cause, be it mental or bodily,

has determined this upset, and it behoves us to realize

that this is the case; and not to consider our diagnosis

completed when we have made up our mind that such

and such a gland is defective or over-active.

In his book on " Intestinal Stasis," Lane states

that one of the effects of intestinal intoxication is

atrophy of the thyroid. Here we have a definite

attempt to go to the root of the trouble, although,

unfortunately, there is httle evidence at present for

this statement. For the present, at any rate, let us

assume that this is one of the causes which underlie

BubmyxGQdema. What others may there possibly

be ? Among the causes of diabetes which find their

place in most current textbooks on medicine is worry

and anxiety. Now, this is at once assuming that

mental causes may upset a bodily function or func-

tions, and thereby disorganize metaboUsm. And the

writer would be the last to wish to deny this. If,

therefore, we may assent to this detail of etiology

with regard to diabetes, why should we not include

such a cause when we are discussing disorganization

of the endocrinic glands '? Many cases which we can

call to mind at the moment afford us the strongest

possible support for such a theory. Prolonged anxiety,

business worry, a sudden shock, are said to be capable

of producing diabetes, just as puncture of the floor

of the fouith ventricle is, experimentally, capable
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of doing the same. It would seem at least equally

probable that the same causes can, and do, upset the

mechanism which governs the balance between the

ductless glands.

In the severe cases of this nature {e.g., Graves*

disease), thir fact is sufficiently recognized. But is

it, has it L<»en, when we come to consider slighter

derangements of these important glands ? It is

obvious that the entire study of this subject is of too

recent a date to have made the minute clinical study

of the ultimate cause a feasible proposition. Never-

theless, we now come to the time when our patients

ask us the why and the wherefore of such prescribing.

We have suggested two possible causes which may
underlie the disorganization of the endocrinic system

—

namely, intestinal toxaemia (as suggested by Lane);

and mental causes, such as worry, anxiety, and mental

strain of any kind. But are these the sole causes

which may be held responsible ? We are all familiar

with the damaged health which may result from a long

illness, or, alternatively, from a sudden short attack,

such as influenza. The patient recovers but slowly,

the strength returns not, the mind is clouded, and in

countless other ways the individual shows the effects

of the illness. Hitherto we have referred to such

cases as post-influenzal debility, when this disease

has been at the root of the trouble ; or as " neuras-

thenia," when we could not find a cause even as

tangible as influenza. Our remedies have been

confined, certainly in many instances, to a change
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to the fea or sp», and a generous addition to the diet.
But we have rarely asked ourselves what factor under-
hes these " delayed recoveries."

Why should not the toxins of influenaa, in like
manner to the toxins generated by the inhabitants
of the bowel, or the adverse mental influences which
exert their harmful action where mental strain is
present, be capable of producing an endocrinic dis-
organization ? Hypothetically, at any rate, such an
occurrence is at least probable, and it would give us a
reason for the sudden or gradual withdrawal of the
mtemal secretion which happens to be deficient in
the particular case.

From the practical standpoint, moreover, we must
advance some such hypothesis as this in order to ac-
count for the train of symptoms, which, certainlym many cases, owes its origin to a disturbance of the
normal ratio which exists in health between the various
endocrinic glands. Again, most of us are familiar with
the cases of delayed convalescence foUowinr an
operation. The patient invariably presents a similar
picture to that designated " post-influenzal debility."
In theory, at any rate, he ought to respond to the
administration of one or other of the preparations of
the hormones, and in many cases he does.
On more than one occasion I have had the oppor-

tunity of putting this theory into practice. One
lady consulted me some years ago for neurasthenia
following a severe abdominal operation. This condi-
tion had resisted a wealth of treatment; many and
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divene remedies had been tried withoat relief. I

hoped that I might be emibled to afford relief by the

adminittration of an organo-therapeutio preparation.

On considering her syndrome, I came to the condosion

that she might derive benefit from the exhibition of

pituitary extract. In spite of the laboratory evidence,

which should convince us that it is useless to give an

extract of this gland by the mouth, I took my courage

in both hands and prescribed it. The result surpassed

even my optimistic expectations. The lady recovered

her strength and health; her digestion righted itself;

her functions became normal, and she regained perfect

health. This result is striking, for it followed many
other remedies, and the patient herself always refers

to this medicine as the " magic mixture."

I mention this case as it exemplifies our hypothesis

that many and diverse causes may produce a change

in the normal functioning of these glands. Whether,

in this particular case, it was the shock of the operation,

the anesthetic, or the changes in diet necessitated

by these procedures, it is impossible to say. Another

example of a similar attack of " thyroid deficiency
"

is the case of a lady who, having nursed her husband

through a long and trying illness, which resulted

fatally, consulted me for symptoms which, upon
investigation, were shown to be due to deficient

thyroid secretion. Upon the administration of thyroid

extract, she made a capital recovery and was restored

to health.

These cases both help us to answer the question so
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often put to us when we recommend 'an extract of
one or other of the ductless glands. It would seem
that certainly in many instances, the administration
of the extract either by the mouth or hypodermically
serves to act as a stimulus to the normal secretion,
so that It IS unnecessary to continue artificially its
admimstration for lengthy periods. And, again, the
prescnbmg of the requisite extract at the right time
IS the " shortest cut " to health which exists.

It 18 even possible that many of the benefits which
we all recognize to accrue from a change of cUmate.
from a course of spa treatment, of from a sea-voyage
are really largely efficacious because they stimulate'
into activity the gland (or glands) which has been
tempor^irily inhibited by the illness, operation, or
other cause. In this connection we may refer to
another instance where " post-influenzal debihty "

has yielded to organo-therapy. A lady consulted
me for this condition, which had been in existence
for five years, and .vhich had resisted all treatment.
It had commenced afte. a bad attack of influenza
five years before. Her condition was much improved
from the first by the administration of thyroid extract,
and she made a most satisfactory recovery.
The point which seems to need emphasizing is this-

Uhat prolonged illness, shock, mental anxiety, andmany other causes, produce effects which owe their
ongin to a disturbance of the relation between the
hormones. The indications are rarely broad. Some-
times they require the eye of a medical "

detective "
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before their iiignificance in realised. But the signs
and symptoms are rarely wanting if they are looked
for.

Neurasthenia has been Ukened to influenaa (inas-
much as any intangible condition has received this
label), and has been dubbed the "dustbin of the
neurologist." Nevertheless it is a real and concrete
disease—concrete in the sense that it is not a hotch-
potch of other diseases. Doubtless some of the
diagnoses which have been made under this name
would in reality have received another title did we
but realize what was the underlying pathology.
Some patients who have been called neurasthenics
are in reality neurasthenics, but they are neurasthenics
because they are suffering from a deficiency of hor-
mones.

I may perhaps be allowed to mention one other
case as illustrating the relation between neurasthenia
and the endocrinic glands. During the course of
last year I was consulted by a doctor who informed
me that he was a neurasthenic, and brought me a
typewritten account of his symptoms in support of
this statement. I need not describe the case in detail,
as the few points I mention will serve our purpose.
The patient complained that he was slow mentally,

became extremely tired after comparatively small
exertion, was exhausted after sexual connection,
unable to concentrate for any length of time, and so
on. On examination, I discovered a very slow pulse
(barely fifty to the minute), a dry and rough skin
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prwiaturely grey hdr, mpeMy over the templet
(tht pfttient WM in the thirtiee). trophic ohaoget in

K. u T
•PP~^^»8e^ and many other minor ligni

which I wiU not warte time by enumertting. Suffice
It to wy that the patient preM»nted a typical picture
Of iubmyxoKlema. and I advised smaU doses of thyroid.
Some months later he advised me that he had suffered
from some " extraordinary sinking feelings " when he
had taken the thyroid, and in consequence had been
forced to abandon it. I explained that these were
most certainly due to the stimulating effect which
the thyroid would produce upon the circuUtion, and
1 encouraged him to persevere with it. The interest
of this case lies in the fact that aU the symptoms had
gradually supervened after an attack of influenaa,
and that their real nature had never been diagnosed.
Such a case as this will serve to show how a certain

proportion of patients who have been treated, and
only too frequently dismissed as incurable under
some such name as neurasthenia, may be helped by
the judicious administration of these extracts.

1 need not offer an account of the symptoms which
make up these diseases, nor is there need for me to
describe in detail what is so well known about individual
symptoms of defici^^ncy in thyroid, in pituitary, orm adrenals. But one or two points have come to
my notice about these conditions that I should like
to mention in passing.

There can be little doubt that deficiency in thyroid
secretion comes on more or less suddenly in some
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eum. 1 rMftU tb« om« of a young male lubjaot who
developed this oomplaint after a haiardooi leaion
00 the Stock Ezohange. Hie condition, when he
came under my observation, was typical, and he made
speedy progress under thyroid medication. Again,
1 have seen a typical attack of submyxoedema develop
after one of the exanthemata; likewise excessive
thyroid seci-etion ensue after such a disease as rheu-
matism.

It may be of interest to note at this place the
extraordinary intolerance to tobacco which develops
when the thyroid secretion is deficient. I have on
several occasions observed tha< the patient, a heavy
smoker previously, has had to bandon the fragrant
weed at or about the time when his illnes.. commenced.
I have been told that even one cigarette is followed by
unpleasant sensations, and I have ascertained that
blood-pressure has been lowered as much as ten points
after one cigarette.

Those occurrences all point to the fact that, given
suitable conditions, it is mt a difficult matter to upset
the normal ratio between the various hormones. li
is necessary in these cases to study the antecedent
conditions with as much care as we should when taking
the previous history of, let us say, a case of tuber-
culosis. For in these patients we can often discover
some occurrence which may well have some bearing
upon the etiology, and may give us valuable informa-
tion both as to the actual cause and as to the particular

gland at fault.
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Unfortunately, the therapeutics of the other glands
are scarcely in such a satisfactory state as that of

the thyroid gland, and we do not, in practice, obtain
results as striking as those which so often ensue from
the administration of thyroid. But, before leaving
the subject, we may say a few words as to the pre-

scribing of the adrenals.

The extract of the adrenals may be given in the
form of dry extract, and it is often of great benefit

to those patients who are weakly, debihtated, with
a low blood-pressure and constant fatigue. These
are the cases of neurasthenia in which this extract
should be tried. Again, the preparations of one or
other part of the pituitary gland are in some of these
cases more beneficial; while it is sometimes of service
to use what Leonard Williams calls a " mitrailleuse "—
i.e., a preparation containing the extracts of many
glands. Such a one is Hormotone, and it is claimed
that its exhibition is followed by marked benefit in
many indefinite conditions.

The method of treating disease by means of extracts
of the endocrinic glands is, relatively, still in its

infancy, so we must not be hypercritical at that part
of this medication which works without the support of
the laboratory. But, as has been admitted elsewhere
b^' a physiological chemist, clinical experience often
is at variance with laboratory results, and chnical
results are not always in the wrung. However much
we may condemn the indiscriminate and speculative

use of these extracts without adequate reasoning, if
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we abide by laboratory results, and never test these

by practical endeavour, we are liable to rr lain with

little added knowledge on these subjects as the years

roll on.

The practitioner must perforce use his eyes before

he prescribes thyroid extract; he must be familiar with

the small signs which go to make up the picture of

deficient or excessive action of this gland; and he must
not hesitate to prescribe this substance, although the

signs are slight. He must be familiar with the

diagnostic features, and he must be equally au fait

with what is now known about treatment. He must
choose a carefully standardized preparation; be careful

that his preparation is new, and not several months
older than when the local chemist purchased it from

the wholesale house; and, finally, he must understand

that the dose is a matter deserving the closest atten*

tion. Thyroid, to quote one example, is not a drug

to use from 3 to 10 grains, but in fractions of a grain

—

certainly to commence with. Had it not been for

the fact that it has been utilized to reduce weight,

the probability is that it would not have obtained that

popularity which it now possesses in the lay mind.
This has made its administration a matter of danger,

especially when we consider that the dose, or rather

the initial dose, is often far too large.

Convalescence is frequently accompanied by defici-

ency in the thyroid gland, and its administration in

minimal doses is of very real help. During the months
which follow a serious illness, such as pneumonia,
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the admmifltration of a " mitrailleuse " is frequently
indicated. The tendency to obesity, or alternatively
to undue loss of flesh, which is usual after severe ill-

nesses, would point to an upset in the hormone
balance; and this may be remedied by ii careful
study of the symptom-complex and the prescription
of a smtable organo-therapeutic extract.
To all those who treat neurasthenia, who have to

hghten the lot of those unfortunate sufferers from what
are known as " the functional neuroses," the impor-
tanceoforgano-thorapy cannot weU be over-estimated.
When administered with intelligence, with the patient
under observation, there need be no risk in such
prescribing. Rather is there a risk in prolonging a
morbid condition owing to neglect in the faculty of
observation or an oversight as to the underlyinc
causation.

Again, what a difficult matter it is to "
fatten up "

some patients
! Rest cures, hyperaUmentation, malt

extracts, digestive ferments—all seem to be of no
avail. But the extracts of the ductless glands will
olton bo found of service, when taken with regularity.
It should, however, bo remembered that thyroid
must be prescribed with great care in such cases as
these. Extracts of the brain and spinal cord, of the
pancreas and Uver, of the testes and seminal vesicles,
are of much help. I have recently had under my
care a man suffering from advanced neurasthenia,
whose weight had dropped from eleven stone to between
eight and mne. Under the administration of a mixed
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extract his weight is now (one month alter the com-
mencement of treatment) nearly ten and a half stone,
although nothing had previously been able to stop
the loss of weight.

In the PractUwner for January and February, 1915,
will be found many able articles from the pens of
experts on the subject of the endocrinic glands.
These articles discuss fully the available material
both from the standpoint of the laboratory and the
bedside. A perusal of these numbers will well repay
the time occ'pied.

With these introductory remarks, we will leave the
general survey of the possibiUties of opotherapy,
and will pass on to a consideration of the thyroid
and parathyroid glands. In the next chapter we
shall deal briefly with the histology and physiology
of these glands, and offer a short account of the func-
tions which have been attributed by different observers
to these bodies.

The grosser disorders of these glands are discussed
in subsequent chapters.

i



CHAPTER I

THE THYROID AND PARATHYROID GLANDS
In the Introduction we briefly reviewed the present
place of the endocrinic glands in medicine, and sug-
gested some practical points in connection with
hormone-therapy. We now propose to discuss in a
Uttle more ietail the more important of the ductless
glands, laying emphasis upon the known results of
admmistration of the extract of these glands, and the
signs pointing to deficiency or excess of secretion.

Naturally, the thyroid gland first deserves our
attention, and for several reasons. More is known
of its characteristics, secretion, functions, and dis-
orders; it takes a particularly important place in
medicme on account of the frequency with which
disorders of its functions are encountered; and, finally,
of all the ductless glands whose secretions have been
utihzed in the form of extracts for oral or hypodermic
iiyections, the thyroid gland has given the best and
most astonishing results. From the moment when
G. R. Murray first pubhshed the results achieved by
administering thyroid extract to . patient suffering
from myxcBdema (October 10, 1891), great interest
has been aroused in the practice of organo-therapy.
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an interest which Brown-Sdquard's previous state-
ments on the results of feeding with testicular extract
had failed to arouse.

In 1890, Vassale in Italy and Gley in Prance experi-
mented with iiyections of thyroid extract to animals
who had been deprived of their thyroids, and demon-
strated that these animals could be kept alive by
such iiyections. This was followed shortly afterwards
by the application of this discovery to therapeutics
when Murray treated his case of myxcedema by
thyroid extracts and established that this condition
could be cured by these means. Previous to this
d.ud, GuU and Ord in England had investigated
myxcedema, and Kocher had described a condition
following the removal of the thyroid, which, from the
Similarity of its symptom-complex, was shown to
be identical with the spontaneous condition already
named myxcedema.

As far back as 1859, Schiflf discovered the fatal
result which accrued from the total removal of this
gland, and later, when Kocher described "

cachexia
strumipriva," or the condition of post-operative
myxcedema which followed so many of his early
operations for goitre, this fact attracted wide attention.
Schiflf and subsequent observers also discovered that
transplanting the gland beneath the skin relieved the
symptoms. Unfortunately, it has now been shown
that an implanted gland is very liable to absorption
and thus to lose its utility.

*

These researches had estabUshed the fact that
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removal of the thyroid gland was followed by a train
of symptoms which constituted the condition named
myxoBdema."* A fresh factor then arose, on

account of the discovery of two pairs of smaU glands,
situated on either side of, and deep to, the lateral
lobes of the thyroid, which received the name of
parathyroids." It was maintained by some authori-

ties that the symptoms which followed the removal
of the thyroid gland were due to the removal of these
small glands, and in support of this theory it was
adduced that, while removal of the thyroid alone was
not usually fatal, removal of both thyroid and para-
thyroids pro ed rapidly fatal. On the other hand
some observers maintained that it was impossible
to remove the parathyroids without also interfering
with the integrity of the thyroid. Forsyth concludes,
fiom the result of his investigations, that the para-
thyroids have no connection with tetany, and in this
he IS in opposition to most observers. We shall have
more to say about this when we are dealing with the
functions of the parathyroids.

Histology and Physiology of the Thyroid Gland.
The thyroid gland belongs to the group of ductless

g anas-that is to say, its secretion is poured into the
blood-stream direct, and not by means of a duct.
It IS situated in the neck, and consists of two lobes,

•xilw. rr^ "*''"! ^*° **^**""« °*^ ^«°»«* of the believed.^nstence of excess of mucin in the .uboutaneous tissues inth^
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one on each side of the trachea, extending upwards to
the thyroid cartilage, covering its inferior comu and
part of its body. Joining these two lobes is the
isthmus. The gland is surrounded by a capsule, and
is composed of vesicles Uned with cyhndricai or cubical
cells. These vesicles contain the typical colloid
material, iodothyrin, which is composed of iodine
in combination with an active principle which has
the characters of a globuHn. Its recognition we owe
to Baumann of Freiburg, who discovered its existence
m 1896. Herbivora possess it in abundance, as most
vegetables contain iodine. The weight of the gland
varies between 32 and 60 grammes; it is larger in
females than in males, and undergoes changes in size
at the menstrual periods, and at :;uch times as puberty
and the cUmaoteric; it is hable to swell under marked
excitement and during emotional strain.

The colloid with which the vesicles are filled plays
an important part in general bodily metabohsm. In
man there is nearly always sufficient for it to be dis-
covered analyticaUy (in normal health), but WeUs
states that the actual amount varies with the locaUty.
It is scanty in young children and in parenchymatous
goitre; unusually high in exophthalmic goitre. It
has been suggested that an important function of the
thyroid gland is to control the iodine metabolism
of the body.

Now, what are the results of removal of the glandm man ? When we come to review the knowledge
which experimental physiology has given ub, w« are

i
r
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Ih

at first rather bewildered by the apparent contradiction

which faces us. Early observations upon the efifects

which followed removal of the gland in animals

showed that in camivora the effects were very severe,

and often fatal, tetany supervening and the animal

dying from cachexia. In herbivora, however, the

results of such an operation were often exceedingly

slight, and were confined to a slight cachexia, but

sometimes a rapidly fatal result ensued. The first

inference to be drawn from this was that a meat diet

was the important factor which accounted for the

difference between the effects in carnivorous and her-

bivorous animals. Gley, however, showed that the

explanation was quite different, and he proved that

the parathyroids (one pair, now usually known as

the " external parathyroids ") were responsible for

the wide difference in the results. He demonstrated

that these small glands were so situated in camivora

that, when the thyroid was removed, the parathyroids

were also removed; whereas in herbivora they were

as habitually left behind. When the operations

were made identical the results were approximated.

This originated the view now widely held, which
regards the nervous symptoms following removal as

attributable to the loss of the parathyroids the

effects of thyroid removal alone being, in the young
a condition analogous to cretinism, in the adult a
cachectic condition. Indeed, in the young animal
the effects of thyroid extirpation are much more
marked than in the adult animal. A few of the changes
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prodaoed are striking. As we have already said, a

cretinoid condition results, with delayed ossification

of epiphyses, diminished development of the bones

of the skull, protuberant abdomen, rela3cation of the

ligaments of the spinal column, and sexual infantilism.

Alterations in the growth of the hair are observed in

some species, and, most interesting of all, an extensive

atheromatous degeneration of the aorta is found,

which bears out the hypothesis that the function of

this gland is concerned with calcium metabolism.

Horsley had surmised previously to this discovery

that many of the features of thyroid inadequacy
resembled those which characterize senile decay.

Where thyroid secretion is excessive, we know that

there is increased calcium leaving the body; and, in

those patients exhibiting deficiency of thyroid, we may
assume that increase of the calcium salts at the disposal

of the metabolism results in an atheroma—a laying

down of this substance in the walls of the arteries.

After thyroid extirpation there are several changes
which deserve special mention. There is a marked
retardation of metabolism in general, nitrogenous

metabolism is greatly reduced, fat metabolism is

likewise diminished, as the tendency to the deposition
of fat in myxoedema shows. The animal withouv a
thyroid exhibits excessive tolerance to carbohydrates;
it can take abnormally large amounts without suffer-

ing from glycosuria. The reduction in the metabolic
exchanges naturally diminishes heat production, and
this point is of interest from the practical standpoint,
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human beings with deficient thyroid secretion being
more susceptible to cold, and suflfering increased
discomfort in the winter months. As opposed to
this, patients with Graves' disease rarely suflfer any
inconvenience from cold, but feel the heat of the
summer months to be almost insupportable. As is

well known, they are nervous and restless, and the
increased tissue wastage produces a rapid loss of
flesh, and in some cases actual emaciation.

The Parathyroid Glands.

Turning now to the parathyroids, whose existence,
it will be remembered, is of more recent discovery, we
find that there are two pairs of these glands, situated,
as we have already said, in close proximity to the
lateral lobes of the thyroid gland itself. In structure
they bear some resemblance to this latter gland,
resembling it, however, more in its embryonic character-
istics. They are formed of columns of granular
tpithehum cells, and show a very vascular connective
tissue between these. It has been stated that, if

these glands are left when the thyroid has been re-
moved, they undergo a marked hypertrophy.
To Sandstrom belongs the credit of first accurately

describing these little glands. His view was that they
were in reality embryonic rests of thyroid tissue
proper. At the present time, although our knowledge
of their functions has advanced somewhat, much of
the knowledge we possess may be described as more
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speculative than proven. MacCuUum came to the
concluaion that they controlled in some way the calcium
metaboUsm of the body. Calcium moderates the
activity of nerve cells; therefore, when the secretion
of the parathyroids is deficient, and calcium is lost
from the nerve cells, the patient will sufifei from an
exaggeration of nervous excitabiUty. This corre-
sponds to the surmises as to the causation of the nervous
symptoms which are manifest when the thyroid has
been extirpated. In support of this view, the ad-
ministration of extracts of the panithyroid glands
in cases of tetany has been proved to be efficacious
in controlling the convulsions. It will be remembered
that tetany is a prominent symptom after extirpation
operations in animals. Likewise the administration
of calcium salts will control the symptoms of tetany.
Opposed to the views just quoted, some observers

beUeve that the parathyroids are portions of the true
thyroid gland; that they have become separated from
the gland itself, or that they secrete the same colloid,
although they have not as yet formed vesicles; or
that they develop into normal thyroid tissue, inter-
mediate types having been noticed.

It is stated that if all foui parathyroids are removed
the ammal succumbs rapidly, no matter whether the
thyroid is left intact or not. If one parathyroid be
left, death does not usually ensue, although tetany
may be brought on. It has also been said that
changes m these glands are very common in cu^es
of tetany m children, in pregnant women, and in
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^ mouth .. .t w.dd .»d to ,epl«. th. exc«.ivl

^mMjye theone. b.«d the«on, it i. „t„,al tZ»»ny <U««e8 riiomd have beea attributed t. «ab^mahty of the« gland.. To take one examp"

due to disease of the parathyroid glands, but, un!fortunately, u does not appear to benefit by Zextobihon of extract, of these gl«„u. Thi, is rfcourse, not tantamount to a refutation of this th«,^« .t may mean that the extract undergoes chaZ;

of .ts natural properties, so that it is unable to repl««the normal secretion which should be deUveredlT
the blood-stream. The only instance which, so faras I am aware, has been pubUshed in which pa».thyroid extract appears to have been absoCy
successful, and to have been, if one mayte fte

^s^ ritjry^in '' r^ '- ^^

parathyroids BrieS!l!;r::r.fri'
age, who had suffered from an enlargement Jthe

w^r th' • r' ""' ""''«8»'«' »° operation inwhich the greater part of it was remov^. He r^mamed well for two years, and then suddenly becamt
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very re«tle8g, tremuloun. and developed fibrillary
IremorH and other sign, which ciosely resembled
Graves disease. His hair ceased to grow, he became
impotent, his bowels were loose, and his weight
decreased very rapidly.

^^
No treatment was of mnch avail, and the administra-

tion of dry thyroid gland aggravated the symptoms.
He was given dry ox parathyroid by the mouth, and
from that day he began to improve, became stronger,
mcreased very markedly in weight, and returned to
work Not until he had been taking the parathyroid
g^and for six months did his sexual powers return.
Herta thus concludes the account of this very interest-
ing case: "His weight in February, 1914, had risen
to 189 pounds; he felt perfectly well and strong, and
no trace of nervousness remained, although he was
working very hard."

Here, apparently, was a ca^o in which ihe secr^^^on
of the parathyroids was deficient, and where its
•dmmistration by the mouth was able to repUce the
normal secretion.

If this latter surmise be correct, it would seem that
It is possible for an analogous treatment to that of
myxoBdema to be initiated, if only we could arrive
at an accurate diagnosis. It would support the
school which believes in the separate functioning of
the thyroid and parathyroid, and might eventuaUy
show us where we are lacking in the treatment of
exophthalmic goitre. It is certain that the removal
of part of the thyroid does not cure ^his disea
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although it may amehorate the symptoms for a variable
time. If the nervous symptoms are due to excess
of thyroid secretion, then removal of part of the gland
should counteract the excess. But if this group of
the many symptoms of Graves' disease owes its exist-
ence to an abnormahty of the parathyroids, we must
alter our surgical treatment of this disease.
On the other hand, we have yet to study the views

of that school which has returned to Gley's original
oehef: that the parathyroids are part of the thyroid
.-land; that they are an embryonic and partly developed
thyroid tissue. In support of this view, it is stated
that post-operative tetany is greatly benefited by
admmistering thyroid gland by the mouth, and that
pure parathyroid, even in larger amounts, has not
given the same results. It would appear from this
that tetany owes its origin to deficient thyroid, and
not necessanly deficient parathyroid, although the
ordinary sheep's thyroid gland contains parathyroid
substance.

This school, therefore, regards the parathyroids
as part of the thyroid, and not separate structures-
their function would be similar, and it follows from
this hypothesis that the diseases which have been
tentatively attributed to the parathyroids (mainly
on account of the similarity which their symptom-
complexes bear to those produced experimentally)
must in reality owe their origin to the thyroid--
assuming that they are in any way connected with this
gland. This is comforting, as it narrows the field
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of inquiry: it leaves us one set of riddles to solve
instead of two. But we must admit that this view
is not widely accepted, mainly on account of the many
small facts which have beer erilecting, albeit slowly,
to show us that the par thyroids aro undeserving
of neglect.

Fimctioiis of the Thyroid Gland.

We must now leave the subject of the parathyroid
glands, and, before concluding this chapter, briefly

review the theories which endeavour to account for

the work of the normal thyroid gland. What is

the function of the thyroid ? Does it govern metabol-
ism ? Is it a " vital antiseptic " ? Or is it concerned
with growth alone ? The only way in which we can
attempt an answer to these questions is to give some
few facts and more theories deahng with the function
of this gland.

Firstly, then, the thyroid gland possesses the pecuhar
property—peculiar in the sense that it is not shared,
so far as we know, by the other endocrinic glands—
of being able to store its secretion. This is proven by
the fact that, in cases where the gland has atrophied
or been removed, its secretion can be replaced by
artificial ingestion. We quite naturally turn to the
colloid as being the stored-up secretion, and, indeed,
we are justified in so doing, as there is evidence to
show that this substance arises as droplets in the
epitheUal cells lining the vesicles (Dale). Again,
this secretion contains a relatively large percentage
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of iodine (0-2 per cent.), and on this fact, or partly
on this fact, has arisen the theory that the thyroid
has a phagocytic or antitoxic action. In young animals,
however, the iodine content is very small, and in
adult animals it appears to bear a direct ratio to the
lodme-content of the food. On the other hand, there
is no reason to suppose that the power of the body to
resist intoxication is raised when iodine or the iodides
are given by the mouth; although Hunt found that
young thyroids had some power to raise the resistance
to a particular substance (acetonitrile), and that this
power ran more or less roughly parallel to the iodine-
content.

In this connection, the action of iodides upon gum-
mata is of interest; and, as pointed out by Rendle
Short, the beneficial action of these drugs is in reality
due to the increased action of the th^ roid which is

engendered by the administration. He says: *'

I

have found thyroid extract quite as effectual as iodide
of potassium in heaUng tertiary syphilitic ulcers."
In speaking of the action of iodides on gummata and
atheroma, he says: " In cases of myxcedema arterio-
sclerosis is early and intense. The same is true in
ammals after removal of the thyroid."^ Eiselsberg
gives a number of very convincing photographs of
mtense atheroma of the aorta in his cretin lambs in
which the thyroid had been removed in early Ufe.
In the second place, thyroid extract has a wonderful
power over young connective tissue, as is seen by the
way in which it absorbs the subcutaneous thickening
of myxoBdema and cretinism. It is not Burprieing,
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therefore, that it should be able to deal also with

gummata and atheroma.

The theory of toxin-neutralization states that the

:^ecretion of the thyroid has the power to neutraUae

toxins which find their way into the blood-stream.

It goes on to maintain that these toxins (of albuminoid

nature) are absorbed from the alimentary canal, and
undergo iodization in the thyroid by means of its

secretion. It will be remembered that Lane maintains

that atrophy of the thyroid gland is one of the features

of chronic intestinal stasis. Is this the result of over-

work ? Hardly, for overwork produces hypertrophy,

not atrophy; and yet, if the symptoms and signs

attributed to intestinal stasis owe their origin to

toxsemia, and the thyroid is the neutralizer, then (to

reconcile the two theories) the thyroid should be
enlarged, not atrophied. In other words, it should

be overworked, not idle.

We know, however, several facts of importance

about the thyroid to balance this tangle of theories.

Firstly, we know that a train of symptoms follows its

deficiency or absence, whether produced experimentally

or arising spontaneously, and that these symptoms
will yield to thyroid feeding. The results of an
extirpation operation in young animals differ only
sUghtly from the condition which we know as cretinism,

while the adult analogy of this we encounter as

myxoedema.

Thyroid is therefore concerned with the growth of

bone, with the development of the body, and with a

normal circulation. It has been suggested that the

ir
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It u, UBed aa rapidly as it can be manufactured by theglMd. As we shall see when discussing thyroid
defi^eccy. the clinical pictures of the shghlr for^sof inadequacy require discrimination to discover«d are as yet not sufficiently definite for their wide

10 raniier mvestigation.

tiuftl"'
'" "".*''""' """» "'"' "O" be little doubt

Whethei this argues any direct connection with the

say. That the thyroid is a direct circulatory stimulantthere can be httle doubt; for the slow pul e c^uextremities slugg^h circulation, and defici'n Ic^'

ks glands ,s at present unknown, but the future«J1 probably show that the relation betweerZ

^r, r' T' "' '"« "'"^ endocrine L^;notably the spleen, is a close one.
'

We must here leave the discussion of the thyroidand It, smaU neighbours, reaU^ing only too weU ,Wmany blanks stiU remain to be fi,l!d up! wLh "rligbt on this most difficult subject can alone do.

Bbfkbbkob.



CHAPTER II

EXOFBTHALMIC GOITRE
Synonyms : Graves' Disease; Basedow's Disease:

Hyperthyroidism.

With increasing knowledge, the conception of this
disease has become a much more difficult matter
than when it was regarded as being solely due to an
over-action of the thyroid gland. Modem views as
to the pathology of Graves' disease would have us
believe that, although derangement of this gland is

present in this malady, the thyroid is not the sole organ
at fault, neither is a hypersecretion of this gland alone
responsible for the symptoms.

Definition.

Let us for a moment refer to some definitions of
this condition which have been current, and then
compare these with modem views as to the etiology
and pathology. In one textbook of medicine we meet
the following definition: "A disease characterized
by enlargement of the thyroid, exophthalmos, in-
creased action of the heart, tremor, and nervous
instability."! Again: "The four classical symptoms

31
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of Graves' disease are-A staring appearance of the
eyes. generaUy spoken of as exophthalmos, though

tT« f? r? !^°'''* symmetrical enlargement of
tne thjroid gland; a pulse-rate between 120 and 180
per minute-usually about 140 when the attack is
moderately severe; and extreme nervousness, withtoe tremor of the outstretched fingers. When all
these symptoms are present at the same time, therecan be httle doubt as to the diagnosis, but very oftensome of thpm are absent, and it is possible for tachy-
cardia to be the only symptom of the disease."^ « There
are three prominent symptoms: Protrusion of the
eyeballs, enlargement of the thyroid gland, and
frequent action of the heart."3 - We are accustomed
to recogmze three cardinal symptoms in this disease-
namely, (1) tachycardia,

(2) goitre, and (3) exophthal-
mos; but we must remember that these are not theonly symptoms."*

These definitions represent the general views which
h^ve been held on the nature of the disease and on the
most constant symptoms.
The condition was first recognized by the celebrated

Dubhn physician whose name it now bears about the
year 1836, although Von Basedow in 1840 pubUshed
a paper on the subject. Consequently the disease
18 m Germany and some other parts of the Continent
sfaU referred to as " Basedowsche Krankheit," or

,lTc ^u^"'"'"
'^''^''' ^^^«^«'' ^« ^^riy as

1825 Caleb Parry, of Bath, drew attention to the condi-
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tion, and, according to Osier, to him belongs the credit
of first describing the disease. Many of the early
conceptions of the malady have, in the fulness of
time, given place to views which have been promul-
gated from the results of the extensive practical

physiological research which has been undertaken in
order to establish the causation of the disease. But
it was recognized then, and it is believed now, that
emotional strain can precipitate the disease. Thus,
Trousseau refers to a lady who was suffering great
grief at the death of her father, and had been crying
for a long time; she " suddenly felt her eyes swell and
lift up her eyehds." This was accompanied by
copious epistaxis, violent palpitation, and throbbing
and enlargement of the thyroid. A few days later
the nature of the disease was recognized. Again,
Stokes describes the case of a man who developed
the disease from long-continued bleeding from piles;
and many other records show that the etiology of the
disease was universally regarded as a wide one.
From the early thirties of the last century tho uature

of the condition was recognized, but it is only com-
paratively recently that the diagnosis has been
narrowed. Thus, it wiU be seen, from the definitions
quoted above, that it is not necessary, as used to be
thought, for aU the classical symptoms to bo present
in any given case. Nevertheless, there is one symptom
without which, as Mackenzie rightly insists, the condi-
tion cannot be diagnosed, and that is persistent
tachycardia.

3

i
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So we come down to this: that exophthalmic goitre

liiay. and in the opinion of many observers does,
exist without the exophthalmic symptom. It is.
therefore, somewhat mifortunate that the name of
the disease should be inseparably connected with a
symptom which is by no means constant. But we
cannot, at the moment at any rate, suggest any other
name which is free from objection. As we shall see
later, the modem nomenclature which is sometimes
used-namely. " hyperthyroidism "-is open to an
equally senous objection, as it impUes that it is always
an over-action of the thyroid alone which is responsible
for the features of the disease, of which we must
reckon proptosis, when present, as one. Again, it
has been pointed out by one observer that this latter
symptom is significant of over-action. not of the thyroid
but of the adrenals.^ Therefore, hyperthyroidism
18 a no more suitable label for the disease than is
exophthahnic goitre. Although there seems to be an
objection to utilizing the name of the discoverer of
a disease to designate that disease,* in the present

It may be affirmed that this mode of naming a disease after^d^coverer is to be deprecated, partly r'a^^T^^I'
Afferenoe of opmion as to whom the credit of the disooverJ

arSi^ H-^*^^^
^^"^' ^ **»« particul^disease. ^,

^
ad^ X8 covered more or less synchronously by difiSobservers m diflFerent countries, a nomenclature ia CopiedS

Ka daease w caUed by ite most distinctive feature, this ^^bly be simJar in different languages, so ^^Tloourae 18 poBsiblD it is certainly to be prefened. "*^ ''«'° *
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inBtanoe it would seem, for the moment at any rate,
to be the most satisfactory way to designate this
ma 4dy. " Graves' disease " has the merit of being
non-committal as to symptoms, and less unwieldy
than many of the other names by which the disease
has been known.

In the majority of textbooks, the malady under
discussion is referred to as " exophthalmic goitre,"
in contradistinction to ordinary goitre. When the
swelling in the neck, if present, is accompanied by
the other weU-recognized signs of Graves' disease,
such as persistent tachycardia, exophthalmos, tremor,
and other symptoms and signs to be described anon,
then we diagnose the presence of this disease as op-
posed to simple goitre.

Etiology and Symptoms.

Graves' disease (as we shall caU the malady in this
book) is seen more commori\y in the female sex than
in the male, and more commonly in young people than
in elderly. It has been seen, however, in an infant
only two and a half years of age, and several cases
are on record of the disease occurring in children of
both sexes. Von Graefe stated that the proportion
of females to males was 6 to 1, while Eul^burg said
that the ratio was at least 2 to 1. Trousseau's cases
show a ratio of 50 to 8, Henoch's 23 to 4, and Prael's
28 to 1. Whatever figures we study, there is plainly
a vast preponderance of females over males. The
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commonest time for the disease to develop is in the
decades twenty to forty, and its features are often
made manifest at critical times in the history of the
patient, such as puberty, the catam^nia, and the
menopause. Indeed, it is said that in normal persons
of the female sex the thyroid is liable to swc'l and to
exhibit increased vascularity at these times and during
sexual excitement.

As we have already indicated, there can be little

doubt that, certainly in individuals prone to the
disease (by this I mean persons who exhibit signs

indicative of thyroid instability), a mental strain or
a sudden anxiety seems to be capable of precipitating

the disease. Again, there is a sufficiency of evidence
to show that a parenchvmatous goitre can develop
into an exophthahnic goilre, given suitable opportuni-
ties. The symptom-complex which is produced by
thyroid feeding on a large scale differs in many details

from the symptom-complex of this disease, so, as
Biedl says, we must regard the similarity of the two
pictures, not as conclusive evidence that the thyroid
is the organ responsible for the disease, but as very
strong pr^umptive evidence.

When we come to study the symptoms of Graves*
disease, we sec three or four definite and fairly con-
stant features, and a multitude of smaller and somewhat
vaguer signs. There can be little doubt that tachy-
cardia deserves the first mention, as it is very constant,
and may be looked upon as a fundamental sign of
this disease. Indeed, it is one of the symptoms which
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can always be produced by the ingestion of thyroid

extract; and there must be very few cases of undoubted
exophthalmic goitre which do not show this sign.

The pulse is usually rapid, ranging from 100 to 140
or more per minute. The pulse-wave is not always
thin; indeed, in many cases a full and bounding pulse

is observed. Again, it is usually regular, but the rate

increases upon very slight exertion.

In this connection it is interesting to refer to the
theory which Eppinger and Hess brought forward.

They consider that the symptoms seen in Graves'
disease enable us to divide these cases into two groups.
In the first the symptoms of sympathetic excitement
predominate, and these they describe as sympathetico-
tonic; while the second group is described as vago-
tonic, from the fact that the symptoms seem to

proceed from disorganization of the autonomous
system. " Palta, Eppinger, and Rudinger, assume a
polyvalency of the thyroid secretion, and they regard
the hyperthyroidism of Graves' disease as the out
come of a simultaneous though probably independent
stimulation of both the sympathetic and autonomous
nervous systems."^

There seems to be little doubt that tachycardia is

only one of the many symptoms seen in this disorder
which can be justly attributed to the sympathetic
nervous system. We shaU refer to these later.

The symptom which merits consideration next is

the local enlargement of the thyroid gland. Although
not so constant as tachycardia, it is nevertheless
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preBent in the majority of cases of this disease. The
thyroid is generaUy moderately enlarged, the right side
being perhaps more so than the left. In some cases,
however, the enlargement is scarcely perceptible
while, on the other hand, it may be very great. In
the early stages the gland is soft and elastic from
vascular engorgement, but later it becomes harder
from fibrous hyperplasia.

Histologically the gland presents a picture of diffuse
enlargement, with a great increase in the vascular
supply. There is definite new formation of tissue,
which runs hand in hand with certain retrogressive
processes, notably cell desquamation. Young folhcles
are seen associated with older cells, and in the latter
may be seen breaking-down processes. As a rule a
thnll can be detected, certainly in the larger tumours,
and as the disease progresses the thyroid may alterm size, diminishing in favourable cases. It is said
that the histological appearance in Graves' disease
19 typical, and Erdheim maintains that the young
cell formations with fat granules are characteristic
of Graves disease.

For a long time the proptosis was looked upon as
an essential feature of this disease, and it is only
recently that we have come to realize that it is by no
means always present, its origin or, rather, the
changes which underlie the exophthalmos are still
unknown. It has been suggested that it is due to a
deposit of fat behind the eyeballs; to a eenous con-
gestion ID the posterior part of the orbitj to dilatation
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of the retrobulbar arteriee; or to contraction of Mailer's

mosole. It is pointed out that the sympathetic system
is largely connected with the symptoms of this disease,

•nd that a disorganisation of this system will account
for many, indeed for most, of the features, always
excepting the changes in the gland itself. On this

theory it is much more probable that the proptosis is

due to circulatory changes than to either a contraction

of Miiller's muscle or a deposit of fat in the orbit.

There are certain classical signs which one is ac-

customed to look for in association with the ex-

ophthalmos, and we must briefly refer to these. The
widening of the palpebral fissure gives an appearance
of great protrusion to the eyeball, and this is partly

due to the retraction of the upper lid. This is known
as Stellwag's sign. Although the eyeball in many
oases appears to be prominent, it is in reality less so

than it appears, on account of the -mcovering of the
eyeball due to the retraction of the upper lid. There
is also a diminution of the leflex excitability of the
eye, so that there is less irritation of the globe than
would otherwise be the case. Another sign in con-
nection with the hd is known as Von Qraefe's sign,

and consists in a lagging of the upper lid behind the
globe during the downward descent of the eye.

Sometimes there is an insufficiency of the internal

recti muscles of the eye, as a result of which convergence
of the eyes in near vision is imperfect (Mobius).
Occasionally blepharo-clonus is present.

Tremor is -aother constant sign of Graves' disease,
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and is quite clmracteristic. It is usually very fine,
and confined to the hands, although occasionally it
is seen in the muscles of the trunk, so that by laying
a hand on the shoulder or trunk the observer can feel
a quiver of the whole body (Oppenheim). The tremor
of this disease is usually excited by movement or by
nervousness, but is also present during rest. The rate
of movement is somewhere about nine per second, and
can best be seen when the patient extends the hands
with the palms downwards.
Before turning to the discussion of the mental

changes present in Graves' disease, there remain a
few less constant symptoms and signs which we have
to mention. These may be classed under the headings
vasomotor, secretory, and trophic. The subject of
Graves' disease is very liable to suffer from profuse
perspiration; indeed, in some cases this amounts to
a definite hyperidrosis. As we stated in the previous
chapter, these patients feel the heat greatly, and
naturaUy this symptom is worse in hot weather.
The sweating may be more or less local, or it may be
general. One point of interest in this connection is
with regard to the electrical resistance of the skin in
cases of Graves' disease. Vigoroux first discovered
that in patients suffering from exophthalmic goitre
the electric resistance of the skin was diminished.
This IS now generaUy beUeved to be due to the undue
moisture of the skin owing to the increased sweating.

Flushing of the skin, quite irregular in distribution,
erythemata of a patchy nature, pigmentation—
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particularly of the margins of the lids of the eyes,

and sometimes as marked as that seen in Addison's

disease—are all phenomena of this condition. As is

well known, there is a tendency to loose evacuations

of the bowels, sometimes of actual diarrhoea; while

the secretion of urine is also increased. The digestive

system is often upset, and attacks of sickness, with

buUmia or, alternatively, loss of appetite, are about
equally common.

The reflexes are often altered—more usually in-

creased, although they may be diminished, or even,

in rare cases, absent.

Cases are occasionally encountered in which the

symptoms present a strange combination of those

seen in exophthalmic goitre and those characteristic

of thyroid deficiency. Thus, patches of lipomatosis

are sometimes met with in a typical case of Graves'

disease; while occasionally the condition of the skin

approximates much more nearly to that typical of

submyxoedema. Leonard Williams believes that there

is often, if not always, a combination of excess and
deficiency in this disease. Again, some of the symp-
toms which we are accustomed to regard as indicative

of disease in the chromaffin system, such as pigmenta-

tion, would suggest the presence of a combination of

thyroid and adrenal disturbance.

But as important, or nearly as important, as the

physical symptoms of this complaint is the mental
change which characterizes exophthalmic goitre. The
main features of the sufferer from this disease are well
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known, but perhaps a brief sketch of the mental
make-up of the patient may be useful. Whatever
18 the agent at work in these cases, whether the dis-
turbance is originally in the sympathetic system, or to
be attnbuted to an excess of thyroid secretion due to
a cause or causes unknown, it is one fraught with
evil for the peace of mind both of the patient and her
relatives. Prom being gentle and docile, it may be
she changes to an intractable, selfish, restless, and
inconsiderate being. The medical attendant as a
rule receives the full benefit of this, and little he can
do IS nght. He is either old-fashioned when he
explains that the reason for rest in bed, for example,
IS to avoid straining an already weakened heart; or
an Ignoramus if he insists that rest combined with
hygienic principles offers the best hope for alleviating
the disease. If he suggests trying a new remedy, he
IS experimenting with her; if he persists with the old,
he is a " stick-in-the-mud."

Perhaps the saddest of the changes wrought by
this disease are the changes for the worse in the psyche,
and It behoves the medical man to be very tactful
with such patients, and to remember that the mind
IS the victim of a disordered bodily functioning, and
IS no more to blame for its vagaries than the victim of,
let us say, puerperal mania.

The mental symptoms are, Uke the physical, capable
of entirely clearing up; but even so, Leonard Williams
doubts whether the individual is ever quite the same
again. There can be little doubt that this disease
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plays havoc with the patient's character. It changes
the quiet to the restless, the unselfish to the self-

centred, and the amiable to the perverse. That these
patients are notoriously difficult to treat is well known;
that they make the treatment of their condition
doubly difficult by their attitude to what is being
done for them is almost equally well reaUzed by every-
one connected with the case except the patient herself.

Apart from the changes in character which we have
outlined, more serious symptoms are seen in connection
with Graves' disease. Apart from actual insanity,
such as melancholia, mania, hallucinatory confusion,
and obsessions, there are the minor changes which are
apt to lead to these more serious psychoses. Thus,
the patient is excitable, wildly restless, sleepless, and
confused. She is incapable of organized thought, of
successful memory, or of attentive control; while
her general mental habits have been well spoken of
by Reynolds as " mental chorea." It is quite obvious
that it is but a short step from thts stage to that of
insanity.

Needless to say, fortunately only a relatively small
percentage passes from the mentality characteristic
of Graves' disease to that typical of insanity. Never-
theless, the picture we have drawn of the mental
condition of these sufferers is not exaggerated. It is

true that in many diseases which the physician is

called upon to treat to-day the patient's worst enemy
is himself; and in no disease is this more true than in
exophthalmic goitre. Consequently, it is no rare

I
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occurrence for such a patient to pass from one doctor
to another, giving no one a fair chance to improve the
patient's condition. This is the analogue in the mental
apparatus of the restlessness in the physical system
which prohibits the patient from resting, which is

the one thing most to be desired. Thus is her tempera-
ment at the time her worst enemy, and it is this
which needs treatment quite as much as the syndrome
of symptoms which we have been discussing.

Such, then, is the bare outhne of what constitutes
Graves* disease. What is the prognosis, and what
can we do to benefit that part of suffering humanity
aflflicted with Graves' disease ?

Prognosis.

First as to prognosis. The course of the disease
is very variable; it may in rare cases be rapidly fatal,
or it may linger for many years, sometimes showing
improvement, at other times retrogressing. Mackenzie
gives the mortality at approximately 25 per cent.
In patients who eventually recover, there is often a
period when no improvement seems to take place
and the disease seems to be stationary. Even in
these cases there is a prolonged convalescence, and
sometimes years afterwards some slight trace of the
disturbance can be found.

In the early stages the malady is very liable to be
diagnosed wrongly, some such diagnosis as neurasthenia
being made. This probably partly accounts for the
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advances which this disease makes in the early stages,

owing to a misconception of the nature of the trouble.

Also the prognosis must be based upon the length of

duration of the disease, the prominence of individual

symptoms, the means of the patient, and, last but by
no means least, the degree of mental abnormahty
which exists.

But, speaking generally, patients who have had the

disease for a long time, especially where treatment

has been of little avail, are not the most hopeful of

subjects, and there seems little reason upon which
to base hopes of complete recovery. Indeed, in such

cases as these it is doubtful whether they are ever

entirely restored to the status quo ante. Although it

is usual to see amelioration of the symptoms, even a

vanishing of the proptosis, or at least a diminution of

the amount of protrusion, under successful treatment,

such patients are extremely Uable to a relapse. Their

nervous symptoms recur from time to time; indeed, it

would seem that it is very difficult for them to return

to the successful functioning of this system oi*

Graves' disease has developed.

There have, however, been many reports of recovery

of long duration. Cheadle reports recovery lasting

twenty years; while Oppenheim says that, in one case

of his, recovery lasted "for twenty-seven years, in

another for eighteen, in four for six to eight years.*''

The chief difficulty lies in keeping up the faith of the

patients, in exacting obedience, and in counteracting

individual symptoms.
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Sadden death has taken place daring the courBe of

his disease, and when we remember the strain apon
the circulation, the dilatation of the heart, and The
disorgamzation of the neuro-masculature of this
organ, it ,s not to be wondered at. Occasionaliy. as
a seqael to this malady, atrophy of the thyroid may
take place, with resulting myxcedema.

Treatment.

We shall have to refer at some length to the treat-ment of this malady, for it necessitates a discussion
of methods which have been utilized for many years,
as well as those which have found favour recently.Modem physiological research has enlightened usupoB maiiy points in this comiection, and some of
these have pomted to different methods of treatment, afew of which, at any rate, have shown signs of success.
But whatever treatments we may initiat^whether

we inchne to the old practice of counteracting the
symptoms by controlling the exuberance of the heart's
action by producing adequate sleep, by anointing the
thyroid gland, or by countless other small attentions-Hme factor remains constant, and that is the insist-
ence upon sufficient rest, even complete rest in bed inbad cases. The application of the principles of general
hygiene camiot be insisted upon too armly. for this
should be the bed-rock upon which all subsequent
treatment IS based. The difficulty is that the restless-
ness which these patients so often exhibit makes this
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stipulation a difficult matter to enforce. Nevertheless,
It IB not so much a matter of the practice of medicine
as of the practice of common-sense which suggests
this; for it must be obvious that exertion, particularly
undue exertion, which is always foUowed, as it is in
this disease, by an increase in the symptoms, must be
wrong, and therefore in no circumstances to be con-
sidered. When tachycardia is present, as it invariably
18, our first aim must be to reduce the work of the
heart to a minimum, and in doing this to reduce the
tachycardia. Even if the rate of the heart's action
IS not excessive, the patient must be made to take
penodic rests in the course of the day. She should
nso late and retire to bed early, resting after meais,
and avoiding hurry and perturbation. Where tachy-
cardia is a marked feature, and more especiaUy where
the.signs of general debility with marked loss of flesh
are evident, complete rest in bed is essential.

There can be little doubt, moreover, that these
patients require every hygienic advantage which can
be given them. Thus, where possible, they should
reside m the country or by the sea, but not in too
bracmg a place. They should rest in the open air
he m the sun for the greater part of the day, and at'
tempt no exercise of a strenuous nature. I have on
several occasions had occasion to emphasize the harmful
effects which absence of rest has produced; but it is
often extremely diflicult to make the patient under-
stand this. Again, the diet must be regulated to
the mdividual case, and with some thought to the
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nature of the disease. Thus, we mast bear in mind
what underlies this malady, especially what has been
discovered in recent years. Firstly, the condition
of the gastro-intestinal tract must be considered:
if the digestion is good, and there is little tendency
to diarrhoea, vegetables may be permitted, but this

item of diet must remain under the control of the
medical attendant.

Again, in this connection we should bear in mind
another important fact—namely, that iodine is ex-
cessive in the colloid in Graves' disease, and is also
contained in most vegetables. Therefore we do not
want to add to the amount akeady present in the body.
In this connection Rendle Short says: " We see also
that exophthahnic goitre is due to hypersecretion of
the iodothyrin, as is proved by the artificial imitation
of the disease by excessive thyroid feeding, by the
excess of iodine present in the colloid in Graves'
disease, and by v^e character of the histological

changes. Thus, we have reason to expect good from
partial removal, which has been very successful in
the hands of Kocher, the Mayos, and others. It

would be reasonable also to try the effect of iodine
starvation by eliminating vegetables and ordinary
tap-water from the dietary, and substituting for the
latter the water of a goitre well. Tt is well known
that exophthalmic goitre and parenchymatous goitre

show a sort of geographical antagonism, and the effect

of the water in reducing the amount of iodine for

conversion into iodothyrin would be valuable."®
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It most be borne in mind that parenchymatous

goitre is supposed to occur owing to a deficiency of

the iodothyrin, so that the thyroid hypertrophies in

an endeavour to supply that deficiency. If, therefore,

there is little of this element in the thyroid of sufferers

from parenchymatous goitres, they may be helped

by the ingestion of vegetables. The water of the

well-known goitre wells is supposed to produce paren-

chymatous goitres by containing a substance which

deprives the body of the iodine by forming a combina-

tion with it. In an effort to counterbalance the

diminished output of iodine the gland hypertrophies.

On this assumption, then, it is recommended to try

the water on patients suffering from exophthalmic

goitre, in the hope that the unknown substance in

the water will utilize some of the excessive secretion

of the thyroid.

Turning now from the consideration of the general

treatment of this disease, we find a host of other

remedies which have from time to time been recom-

mended. Apart from symptomatic remedies, over

the consideration of which we shall spend but little

time, we have before us a choice of many drugs, both

for internal and external application. Of these,

preference seems to lie with belladonna, aspirin, the

salicylates, arsenic, and iron salts (where indicated).

As we have already said, Graves' disease is often

associated with ansemia, and therefore some benefit

may be expected by the administration of these

latter salts.

m.
S';',
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Of cardiac tonica, some authorities prefer strophan-

thus, while others recommend digitalis and nux
vomica. But the help which the physician may expect
from these drugs is strictly limited to their local
action upon tachycardia.

Leonard Williams has reported good results in
several cases from the hypodermic or intramuscular
iiyection of bile salts. The rati(ynale of this treatment
hes m the fact that it is well known that these salts
circulatmg in the blood produce a sedative effect on
the bram and a slowing of the pulse.

Of recent years more and more stress has been laid
on the chance of finding an organo-therapeutic com-
pound which will help to neutralize the excessive
action of the thyroid. Extracts of the adrenals have
been tned, as also the extracts of pituitary, the ovaries
the parathyroids, and the spleen. Unfortunately,'
these have not given good results, only the para'
thyroid holding out any hope in this direction.
But there remain several external remedies to

mention, some of which have been stated to give really
good results in some cases. Of these, the X rays
18 very well spoken of when applied to the exterior
of the gland, and it has been said on many occasions
to have Umited the exuberant activity of the thyroid.
Again, galvanism and fafadism, applied either to the
gland itself or to the sympathetic in the neck, has been
tned, sometimes with success. Or a compress of
adrenalin applied to the goitre is a help in some cases.
I have had good results in some patients from the
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application of a mercury ointment to the thyroid.
A smaU portion rubbed in every night, associated with
mtemal treatment, has on more than one occasion
resulted in an amelioration of the symptoms.

Again, since 1884 preparations have been mano-
factured from thyroidectomiaed animals. Of these,
the more important are " antithyroidin "

(Mobius),
" haemato-dthyroidine," and " thyroidectin." Beeb^
has evolved a method of treating Graves' disease by
an antiserum produced by the inoculation of a thyroid
preparation in animals.^

It is too soon to speak of the results of this latter
treatment, but its value is said to have been proved
in a large number of cases.

Some observers, notably H. Campbell," advocate
the administration of calcium salts to patients suffer-
ing from exophthalmic goitre, and claim better results
from treatment in which this medication is included
than from any other treatment.

Again, preparations of thymus gland have been
recommended for this disease, but so far no very
encouraging reports have been published.
Many authorities speak very highly of the beneficial

effects of X rays, and claim that treatment by this
method successfully counteracts the over-action of
the thyroid; while some observers maintain that theX rays should always be administered before an
operation is finally decided upon.
With regard to the question of operative interference

there can be little doubt that it should be reserved

i
i
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for the grave oasec only, and that it should only be
performed after all other remedies have failed.

The medical man must insist upon hygienic principles

Mh sine qua rum, and he, as well as the patient, must
regard the disease as one requiring the tacit obedience
which is given to the orders of the medical man in
a disease such as pneumonia or typhoid. If this is

done, the patient is prevented from straining an
ahready overworked organ, and much possible mischief
may be prevented.

In conclusion, we must emphasize the fact that, of
all diseases which the medical man is called upon to
treat, probably no one makes such calls on his per-
severance and patience. For he has to treat an
irresponsible patient, and one who is not the best

judge of her condition. He requires infinite tact and
an everlasting patience if he is to see the fruits of
his labours. Furthermore, he must perforce try any
remedies which hold out a chance of help, and he must
discriminate nicely between those which are logically

futile and those which are based upon reason.

There is some ground for hoping that in the near
future, as our knowledge of the disease and its-causa-
tion widens, we shall evolve a more satisfactory mode
of treatment. For the present we must make up by
our resourcefulness what we lack in our nicety of
knowledge.

tiib'a^
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CHAPTEK III

THYBOID DEFICIENCY
In the previous chapter we dealt with the disease
vanously known as " Graves' disease." "

exophthalmic
goitre, and "hyperthyroidism," and showed that
there is strong evidence to support the view that the
symptoms are largely caused by excess of the thyroid
secrehon. In this chapter we propose to discuss
thyroid deficiency, laying emphasis on the lesser
degrees.

The history of thyroid-therapj has already been
^ven, and we have described the earlier operations of
Kocher upon the thyroid, and referred to the condition
of cachexia strumipriva " which was liable to ensue
Likewise we have mentioned the earlier work upon the
functions of this gland, and the discovery by Gull
and Ord of the disease myxoedema. Eeference was
also made to the important fact elicited by G. H.
Murray, that this condition yielded to the adminis-
tration of extract of thyroid gland.
The discovery was of the greatest importance, and

for two reasons: First, because it proved beyond
question that the peculiar disease to which the name
" myxoBdema " had been assigned was largely due to

64
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a deficiency or absence of the thyroid secretion;

second, and even more important, it enabled complete
rehef to be afforded to the onfortmiate sufferers.

Since that time a great deal of work has been done
on the thyroid, both by laboratory workers and
clinicians, with the result that myxoedema has emerged
from the nebulae of ignorance, and has taken its place
as a curable disease.

But quite recently workers in all fields of medicine
have been observing cases which, while they were by
no means comparable to myxoBdema, were sufl&ciently

similar to appear to resemble this condition in certain

points. As a countenance reminds one of a more
familiar face by reason o; similarity in one feature,

BO do these cases, sometimes because of an item we
can barely specify, make one think of the more marked
disorder.

In this chapter, then, we wish to include those
cases whose vagueness is a defiance to conclusive

diagnosis, as well as the more definite disease which
has received the name of "myxoedema." As we
have akeady in a previous chapter discussed " cachexia
strumipriva," we shall here confine our attention to
that variety which arises apparently idiopathically,

and not ensuing after operative procedures.

•mi
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MyxoBdema.

We will briefly review the features of this condition,
but wiU not attempt to describe them in any detail,
as they can be found discussed in any textbook of
medicine.

As we have already said, Gull and Ord, G. R. Murray.
Kocher, Mayo, and others, are the workers responsible
for unearthing the cause of the symptom-complex
which 18 known as myxcedema, and to Murray belongs
the credit of discovering that the administration of
thyroid extract reheved the symptoms.
MyxoBdema is one of those interesting cUnical

conditions which are diagnosed rather by the summary
of the effects produced by the individual symptoms
than by one predominant feature. Thus, we find
that a typical instance shows to the observer a slowly
moving, mentally sluggish, and prematurely aged
individual, with localized deposits of fat, more marked
in certam areas, a dry, rough skin, characteristic
facies, and uncertain gait. The patient is altered in
most ways; indeed, the disease, in common with many
If not most, of the disturbances of the endocrinous*
glands, changes the personahty of the patient almost
beyond recognition; but this alteration is, in the
majority of cases, gradual.

The onset of the disease is insidious, and may
occupy several years, although in a few instanc^
Its onset IS more acute. The initial symptoms varym different cases, but most usually commence with
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lassitude, debility, disinclination for exertion, and
marked susceptibility to cold and chills.

The patient appears a changed man, and, to anyone
who has not seen him for a protracted period, almost
a different being. He becomes much stouter, and
the actual body-weight is increased, but the fat is

deposited in a characteristic manner. Pads of adipose
tissue are situated in the clavicular regions, over the

cervical spinal area, and in the neighbourhood of the
lower ribs and flanks. But perhaps the facies is

even more characteristic. The eyelids are thickened,

with resiUent bags of fluid under the lower hds; the
lips, ears, and tongue, are enlarged; and the whole
appearance of the face is one of extreme coarseness.

At the same time there is an absolute lack of any
intelUgent expression in the face; the features are
immobile, .vith, in some cases, a sUght expression of
surprise owing to the eyebrows being somewhat
raised.

The skin loses its normal moisture, and becomes
harsh, dry, and rough. The teeth are frequently in
a state of decay, the nails are ridged, and the hair
loses its gloss and shows evidence of trophic change-
in fact, the epidermal appendages undergo atrophic
degeneration.

The individual becomes comparatively lifeless.

His extremities change; his hands are carried in a
peculiar manner, which has received the name of
" spade-hands," while his feet enlarge (not, however,
in a marked manner, as is seen in gigantism), and are

I'-
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carried in a clumsy manner. Even the fingers show
a change, for they are shaped somewhat hke saosagee,
and are not narrower between the joints as are the
fingers of a normal person.

SmaU warty growths are liable to appear on the
surface of the skin; while patches of dry eczema,
similar to psoriasis, make their appearance.
The changes in the habits are equaUy characteristic.

The speech is slow, and a long time elapses before an
answer is given to a question. Co-ordination k
interfered with, and the gait is " waddUng." The
mental attitude is almost exactly antagonistic to that
which is typical of exophthahnic goitre. Thus, the
patient is slow in every act, whether this act involves
mental or bodily exertion. The finer co-ordinations
of the muscles are deficient, a greater length of time
16 required even for simple acts, while the mental
hebetude is shown by the set and uninteUigent ex-
pression ot the face.

This disease depends upon an atrophy of the thyroid
gland, which can be demonstrated by an examination
of the gland in the neck. It will be much harder to
locahze than in health, and to the examining finger
its presence at all can only be detected by requesting
the patient to swallow.

That the disease owes its origin to an abcenoe or
diminution of the thyroid secretion there can be no
doubt; for the administration of an extract of this
gland removes, or markedly lessens, the symptoms.
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LMwr Degrees ot Hjpoihyroidiim.

Now let us turn for a moment to the study of the
lesser degrees of deficiency in thyroid output, and
we will then study the physiological effects which the
thyroid produces upon the body.

Needless to say, it is a more difficult matter to deal
with these lesser degrees than it is to diagnose those
marked instances known as myxoedema. There can
hardly be any mistaking a case of myxoedema, unless

a particular instance is very atypical. Once a typical

instance is seen, the peculiar characteristics cannot
well be forgotten. When, however, we come to

describe the symptoms and signs which would lead us
to arrive at a diagnosis of hypothyroidism, the diffi-

culty arises that the various signs are widely divergent

(according to modem views), and that their presence
at all may be transitory, or, again, the physical signs

may be very few. We shall endeavour to describe
those signs which are usually present in a case of sub-

myxoedema, laying especial emphasis upon those
which are characteristic. In this way it is hoped that
those cased requiring thyroid medication will be more
readily recognized.

As is to be expected, on the whole the clinical

picture is a modified version of myxoedema, with this

difference, that the disease—i.e., the thyroid deficiency

—is still probably in its youth, and the more advanced
changes, which are dependent upon structural alter-

ations of the grosser kind, are absent.
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It is not possible with .our present knowledge of

this subject to do more than hazard a guess as to the
cause of thyroid insufficiency, and this we have already
done. Whether prolonged illness on the physical side,
and anxiety on the mental, are capable of initiating
a thyroid disturbance we do not know for certain.
With the evidence at our disposal, it would seem
probable; for, in the experience of most medical men,
hypothyroidism is more liable to ensue after illness,
worry, and similar harmful processes, than it is to
anse spontaneously.* Whatever its genesis, it be-
hoves the medical man to be on the lookout for its
Bigns, more especially after acute illness. Let us
bnefly review its features, and outUne the signs of
thyroid insufficiency. Before doing this, however, it
IS better to state that there is a certain difference of

in IhetS^Slf!ir!f ««W^<«dema in a young male subjectitt the Bnttsh JUedtcal Journal for June 20. 1914. This foUoweda prolonged period of anancial Btreas on the Stock ExchZf
mlwir^*^"^'^/*-*^^"'^^- ThepatienTw^ayS'
man.who had been out of soi^ for someweekTand hadBoneaS^ usual occupations, although he had notic;d that hfTi^ ^n
K;;L^""^'' '*P'*y- ^"««y' »>" Bymptoms^Sm^
Sfofrt^r .^T'^^'.bradycardia. eozemato'us rashT^of fotm the clavicular xegion. subnormal tempemture. slowoST

^n»l,^^^'
commenced thyroid medication the tem^i^^approximated to the normal, the pulse-rate increased, he becam!

^y be .magmed. his temperature chart was a most inJtractive
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opinion as to what constitutes the typical picture of
thyroid insufficiency. We shall, therefore, at this

place confine our remarks to those signs about which
there can be little dispute, and in conclusion we shall

briefly review the many points in this connection
about which opinion is unsettled.

Signs of Thyroid Insufficiency.

When studying the main features of Graves' disease,

we saw that the rate of bodily metabolism was vastl/
increased, that the nutritive exchanges were acceler-

ated, and that there was a loss of weight in consequence.
Again, we noted that the vasomotor system was
irritable, that perspiration was easily induced, erythe-
mata were frequent, and that the tendency to the
production of glycosuria was increased. The general
picture of thyroid insufficiency is exactly opposite
(I am speaking of the main features) to that seen
in exophthalmic goitre. Let us take the salient

points one by one:

Temperatore.—In this condition the bodily tempera-
ture is usually subnormal, in extreme cases as low as
96° F., more generally about 97* to 97-6*' or 98* F. In
any case, if the temperature be taken consistently, it

will rarely be found to be normal. In this connection
we must remember that these patients feel the cold
in a marked manner, and are in a more or less constant
state of chilliness. A patient who constantly complains
of his "bad circulation" should be suspected of
thyroid inadequacy.
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Fnlie.—The pulse-rate in aubmyxoBdema is con-
sistently slow, although I am aware that many authori-
ties differ from this. I would therefore modify this
statement by saying that, where other signs of thyroid
insufficiency are present, and the pulse-rate is not
slower than normal, or even faster, this is a sign that
the condition present is not one of simple thyroid
inadequacy, but is a condition of compUcated endo-
crinous disturbance—a condition in which there may
be more or less concomitant disturbance of the thyroid
and some other internal secretion, or in which there may
be a concurrent hypo- and hyper-thyroidism.

General Nutrition.—In submyxoedema, just as in the
larger disease, there is a storage of products of digestion,
as is seen by the larger amounts of sugar which can
be consumed before glycosuria is produced. The
bodily weight is therefore increased, but the deposit
of fat is more or less local, as in myxoBdema, and certain
areas are more aflfected than others. Thus, the neck
and shoulders are thickened, the clavicular region^;
contain pads of fat, while the feet and hands, ankles
and thighs, are often found to be unaffected. Again,
the hypochondrium is another situation which in-'

creases in size, while the abdominal wall frequently
contains masses of fat.* A sudden increase of weight,

The condition known as " chronic snbontaneous fibrosis "
about which Stockman of Glasgow has written, although not
attributed to deficient thyroid secretion, nevertheless yields to
the ingestion of thyroid extract. This condition is charaoteiiwd
by the increase of iat, but in the subcutaneous tissue aro also
found masses of fibrous tissue, and this Utter tissue in this oom*
idaint is rtty tender to the touch.
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withoat obvious cause, should make us at onoe suspect
some thyroid disturbance.

sun.—The skin is dry, rough, patchy in places, and
may be in an eczematous condition. The internal
surfaces of the tibiae, the sternum, the forearm, and
the back, are the main situations where iohthyotic
rashes are seen. There is usually present in thyroid
insufficiency an itching, which is sometimes so intoler-

able as to make the patient wish to scratch every part
of his Lody at the same time. There may, on the other
hand, be little or nothing to see, but the proof that the
skin irritation is due to the diminution of thyroid
secretion is that it gradually yields when thyroid
feeding is instituted, although not until some time
after the beginning of the treatment. If the hair be
examined, it will be found to be duU and without its

usual lustre, sparse in places, prematurely grey (in

cases where the condition has persisted for some time),
with patches of alopecia. L6opold-Levi and H. de
Rothschild draw attention to the " eyebrow sign "—
».«., the scarcity of hair in the eyebrows, with a marked
diminution of the outer third of each eyebrow. This
sign the present writer beUeves to be fairly constant,
as he has observed it in many patients showing other
signs of thyroid deficiency.

CcMwtipation.—The subjects of this condition are
nearly always constipated. As in thyroid excess the
reverse is the case and the motions are on the loose
side and frequent, so in submyxcedema are the bowels
costive.
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Other Oharaoteriftio Pettawi.—If we can deeoribe
a type of " thyroid deficients "—that is to say, subjects
of long-standing aubmyxoBdema—we must lay empha-
sis on one or two points. The individuals are usually
small, with deepset eyes, scanty hair, dry skin, and
with the appearance of premature senility. They
require abundant sleep, and are particularly liable
to somnolence after meals.

They are incUned to obesity, with the deposits of
fat which characterize this condition, thickset, with
an expressionless face, possibly carious teeth, and
gingivitis or actual pyorrhoea.

Again, the subjects of thyroid deficiency are very
prone to fatigue, which develops without an undue
expenditure of energy. In this way they resemble
the neurasthenic, just as in their somnolence after
food they remind the observer of the lithamic subject.
As we pointed out in a previous chapter, these patients
frequently exhibit signs of premature seniUty, the
arteries may be thickened, the skin wrinkled, the
jomts have lost their suppleness, as they are wont
to do in old age. We may refer in passing to the
supposed relationship between the parathyroid glands
and calcium metabolism, as it is assumed by many
observers that derangements of these small glands
permit the retention in the body of the lime salts,

which are deposited in various parts of the body.
It may be that thyroid deficiency is related in many
of these patients with a parathyroid deficiency, and
that it is the diminution in the latter secretion and not
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ir the former which oauaes the symptoms of premature

senil'ty.

It may be helpful at this stage of our study to refer

to the work of Leopold-Levi and H. de Rothschild

on this subject. These observers combine physio-

logical research with cUnical utility, so that the two

aspects of thyroid deficiency are, so to speak, brought

into focus.* These cuthors refer to " thyroid in-

stabihty "

—

i.e., to the Uability to disturbance in

the normal working of this (tland, whether in the direc-

tion of excess or that of deficiency. They assert that

a simple excess (slight hyperthyroidism) is very liable

to be succeeded by a deficiency, and th?.t the two

conditions,—h3rperthyroidism and subthyroidism

—

are frequently associated in the same individual.

Thus, when these two conditions are present in tho

same patient, the prominent features of both might

equally well be noticed. Those pointing to excess

of the secretion of the gland, such as palpitation,

nervousness, exophthalmos, and tremovG, are com-

bined with those indicating deficiency, such as

constipation, chilliness, sclerodermia, scanty hair,

etc. In another place ^ L^opold-Levi refers to

the " hyperthjrroidism associated with thjrroid

deficiency," which he says may be classified as

follows

:

(a) Paroxysmal derangements of a byperthyroidic

nature, which appear as simple reactions and may be

classed as S3rmptoms.

(6) Reactions of a more complex nature, the mani-

6

^..
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feetation of which includes other symptoms, and which
may be classed as syndromes,

(c) Reactions affecting the thyroid gland itself
(endogenous goitre).

To emphasize the characteristics which we have
already discussed as being present in thyroid deficiency,
we will quote from this same article what this auth.>r
gives as being the symptoms of a "slight degree m
hyperthyroidism," as by this means we shaU serve to
impress the two different chnical pictures.

1. Hypertrichosis, more particularly of the eyebrow.
2. Hyperthermia, flushings, febricula of thyroid

origin.

8. Acro-erythrosis, with cutaneous humidity.
4. Tendency to diarrhoea, the stools being soft and

frequent.

5. Great physical restlessness, with a sensation of
being hurried.

6. Insomnia.

7. Emaciation.

8. Excessive height.

9. Developmental precocity.

10. The syndrome which I have named " syndrome
of persistent juvenility."

11. Extreme nervous irritability, with cardiac and
cutaneous excitability, etc.

12. Large brilliant protruding eyes, with nystagmi-
form movements.

13. The reactions are generally excessive, and there
IS exaggeration of the nutritional exchanges.
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14. Hyperplasia of the entire thyroid gland.*
It is, however, quite obvious that many of these

symptoms can only be present in those patients where
the condition has been congenital, has commenced
dunng adolescence, or has been in existence for a very
long time; for, to take only one examr'o. uv stature
could scarcely be altered in an adiL. ati^nt v'^
develops the condition after, let as ..ay , .«v ^
illness. But, on the other hand ^h ;. cr^. be Hxtk
doubt that many of the syr.ptoL:« ... ,^aM ro;.«tant
and can be observed in a large Mopr. i-., ..f .u. s."

At the present time the writer ot th.^ h jnh I n,s n.,der
his observation a lady who is undoahto.ilv -u'" in-
f/om deficiency of the thyroid, but ha. . he hvi>
drome which points to excessive action of this gland
Thus, while she has typical deposits of fat, ichthyotio
skm, characteristic hair, somnolence, and mental
turpitude, she also has slight tachycardia, rather
prominent eyes, an almost unnoticeable tremor, some
dep-ee of nervousness, and transitory restlessness.
to fact, m this case the picture changes from time to
time--sometimes the signs of excess in the thyroid
secretion being uppermost, at other times the signs

deficiency being more noticeable. There can be
httle doubt that in many cases both conditions are
present, but not necessarily at the same time. It is
qmte possible that a hyperthyroidism succeeds a
transitory deficiency, that while this condition is
present the signs of its presence are marked, but that
the reaction brings with it exactly opposite symptoms.
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The view expressed by L^opold-Levi-namely,

that the thyroid can be in an unstable condition,
so that both these two opposite syndromes can be
combined-is one which is supported by many ob-
servers. He beheves, however, that the two conditions
are rarely combined at the same time, but that the
frjidamental stcte is one of " thyroid instability."
This, however, may constitute a condition in which
the thyroid wobbles, so to speak, between outbursts
of hard work and spasms of idleness. About such a
state he says:

"Associated with thyroid insufficiency is a large
number of syndromes, the characteristic features of
which are that they are precipitated suddenly in the
form of thyroid crises, and that they yield to treatment
with thyroid extract.

"Although associated with thyroid inadequacy,
these syndromes are the clinical expression of a hyper-
thyroidism which is, in itself, the reactionary mani-
festation of the fundamental subthyroidio condition.

" They are-migraine, ophthalmic migraine, asthma,
nasal asthma, attacks of chronic rheumatism and gout,
mucous enteritis, urticaria and other skin affections
(acne, eczema), mental symptoms."^
From this quotation the reader will see that the

alteration in the thyroid is beUeved, by this authority
at least, to present many features which are sufficiently
capable of recognition to enable the diagnostician
to arrive at an accurate judgment. Before closing
this chapter, however, it may be weU to remember
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that not all these symptomB can be expected to be
present in the same patient. Rather must the

physician be on the lookout for any of them, remember-
ing that, so far as the endocrinous glands are concerned,

diagnosis must be aided by ingenious detection.

RwmRmcn.
^ See Introduction, pp. 3-6.

=» See La Petite Inauffisanoe Thyroidienne et son Tnitement,
by Uopdd-Levi and H. de Rothsohild. published by O. Doin
et Fils, Paris. 1913.

3 PraetiiioMr, vol. xciv.. No. 2, p. 211.
* lUd., vol. xciv.. No. 2, p. 212.
» Ibid., p. 213.



CHAPTER IV

THYROID DEnCHaiCY (Continued)

We have now discussed the broad outUnes of thyroid
excess and thyroid deficiency. But this latter subject
18 of such importance, if we are to use to the full the
powers which a knowledge of organo-therapy gives us,
that we propose to devote this chapter to a more

ttlt;'^'^
Of the signs and symptoms of hypo-

Omng to the importance of this subject, which,
indeed mcreases from day to day in vita! importance
as our knowledge of the lesions which may be atlbributed
to disturbances in the hormonic system becomes wider
It IS necessary for us to discuss at some length this'
aspect of the endocrinous glands. For thyroid defici-
ency is of the most vital interest to all students of
medicine, if only that, when recognized early, many
aberrations from normal health may be remedied
or even averted, by the administration of extract of
the thyroid gland.

For this reason alone it behoves us to make our-
selves au/ai« with the more marked symptoms of
this disorder, for many of these will yield to rational
therapy. Agam, as m every other treatment, there

70
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is a right and a wrong way of proceeding with thyroid

administration, but, unfortunately, this fact is not
widely appreciated. Probably from the erroneous

impression as to the dosage which is given in text-

books of medicine and in posological tables, the

dose of thyroid extract is usually far too high. In
any case it is necessary to proceed cautiously when
prescribing this drug, for the personal factor is never
more important than in thyroid therapy. We shall

discuss this in more detail at the end of tliis chapter.

In the last chapter we reviewed the opinions which
are held as to the symptomatology of thyroid dtticiency,

and quoted the views of Leopold-Levi and H. du
Rothschild. We referred to "thyroid instability,"

to the syndromes which these authors believe to be
characteristic of thyroid excess and thyroid deficiency,

and to their behef that the two conditions may be
present successively or even concurrently in the same
patient. The opinions expressed by these observers
are important, for they have made a careful study
of the thyroid gland and its disorders, and their

conclusions are of the greatest help to anyone wishing
to famiUarize himself with thyroid dosage.

narrower quotes in his book on '" Practical Hormone-
Therapy '• from Leopold-Levi and H. de Rothschild's

book on "La Petite Insuffisance Thyroidienne."i

These authors say: ** Considerable importance attaches
to minor thyroid insufficiency, for, unlike myxcedema,
it is very frequent. It should be also especially

interesting to the physician because of its usually
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rapid response to treatment. Clinical experience is

the basis of these deductions, just as it was the original
basis of the present knowledge of the stigmata of
hypothyroidism."

Now, let us spend some time in studying those
points which are generaUy considered to be typical
of thyroidic insufficiency. We have already studied
the main symptoms, and the manner in which normal
physiological processes are altered in the absence or
perversion of thyroid secretion. Our object now is to
study the type which makes one look for symptoms
rather than the symptoms themselves.
The following may be said to be points in bodily

construction which suggest faulty thyroid secretion.
As we have already said, these patients are small.
Their stature is frequently diminutive, while the
development of their soft structures is excessive in
proportion. There is also present, according to
Hertoghe. a relaxed condition of the articular liga-
ments, which permits of over-extension of the joints.
Thus, we shall look for what is known in popular
language as " double-jointed " people. The patient
to whom we referred in the last chapter (in whom
symptoms suggestive both of excess and insufficiency
were present) showed this symptom remarkably well.
She was able to bend her fingers back until the nails
almost touched the back of the hand. In this con-
nection, Hertoghe refers to a man who had been under
his care for a number of years suffering from thyroid
insufficiency, in whom there was spontaneous painless
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dislocation of the pateUa. So impressed is Hertoghe
with the changes in this respect that he says "

it is

possible, with very httle practice, to judge of the degree
of thyroid inadequacy merely by squeezmg the patient's
hand."2 He says that these hands give the impression,
when squeeised, of a " glove filled with clay."

The present writer is certainly of the opinion that
the relaxation of the ligamentous structures in sub-
myxoBdema is something more than an artificial

symptom. He has noticed it in a number of patients
affected with this disease, in which the diagnosis was
confirmed by treatment.

In children certain signs of thyroid deficiency have to
be added to those which one must look for in an adult.
Thus, while growth is impaired and stature infantile,

we have learned to expect a protuberant abdomen,
a lumbar lordosis, due to relaxation of the spinal liga-

ments, sometimes abnormaUties of development, such
as umbilical hernia, undescended testes, and so on.

Again, as such children grow up, they continue to
show these and similar signs, which are more noticeable
owing to adolescence. The sexual development is

delayed, immature sexual organs only being present
in many cases, the stature remains stunted, and there
is faulty mental development. The exhibition of
thyroid extract serves to increase stature, remedy
faulty development in other directions, and even to
abolish symptoms such as umbiUcal hernia. If omitted
too soon, or it given in insufficient doses, the improve-
ment is apt to ceasu and the growth to stop.

l^-H^. H'^b-^ ;t> Uyi.tf,
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This, then, is what to expect in subthyroidic children

;

if exaggerated, we meet cretinism. Such children
are deficient in hair, and may even show more or less

generalized alopecia. This, when combined with the
infantile expression of the face, should at once make
one suspect thyroid deficiency. The child may be
small for his age; he may present one or more of the
stigmata referred to above; and, finaUy, the diagnosis
IS clinched by the exhibition of thyroid extract and
the resulting improvement.

So much, then, for thyroid deficiency in a child.
What produces this is a more difficult question.
There can be little doubt that in many cases the
tendency is an inherited one. These children often
come from 4ock which can be shown, on careful
examinati. md questioning, to be subthyroidic.
Hertogb. a.^tes a case of infantilism of the Lorain
type, tb t .ther of the child being a myxcedematous
subject A a pnign type.

Like man .ther diseases, prenatal conditions must
be bi. ied for maii\ of these cases, and it will have
already been noticed how some of the defects, due to
imperfect development, are more or less directly
traceable to the thyroid gland, as they are remedied
after birth by the administration of the extract of this
gland. In support of this, witness the umbilical hernia
in one of Hertoghe's cases, and note how it cleared up
when the child had been taking thyroid for some time.
Agam, It will be remembered that such stigmata
as imperfect development of the bones are among the
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«gn. of inherited .yphili,; while it h« be«, shown'
that the .dministration of thyroid extract i, ae effio«i.

\Z^
"' PotMsimn in healing tertiaiy syphiUtic

Two other functions of the thyroid are pertinent to
onr gtudy First, we have to remember the theory
whjch deals with the " antitoxic " power of this glanZand to bear m mind that, if this is true, the subjects
of any kmd of thyroid deficiency must needs be moroopen to bodily infection, either from so-caUed auto-

orhv H
t''78enetic sources. Second, as pointedout by Hertoghe, the life of each cell of the body

considered as an individual, is relaUvely a short one.'It s^es Its purpose, degenerates, and is excreted fromthe body by one of the normal chamiels. For this
to be performed, however, in a normal mamier, the
presence of thyroid secretion is necessary; for in itsabsence such ceU ehmination does not foUow its usual

Z""' . r' "" ™'' '""""» '» ""« subcutaneous
tissue which IS present in myxedema, and to a lessdegree m submyxoedema. As is so well known, thisg.v« „se to oedema, or. to be accurate, to incr .3
subcutaneous tissue, which pits on pressure. Extractof thyroid gland diminishes this abnormal subcutaneous
Ussne, and m so doing lessens the bodily weight.

so that the ehmmation of broken-down cells is restored
to normal-another reason for the reduction in weightunder thyroid feeding.

"^

As we have said already, the -ubmyxtedematous
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patient is habitually coiuitipated, and this may have
an effect to which we drew attention in a former
chapter. These patients show many of the signs
upon which Lane lays emphasis as indicative of
intestinal stasis; in fact, one of these signs is atrophy
of the thyroid. The question to be answered is this:
Is the thyroid primarily responsible for the inertia
of the intestine, or does this latter factor produce
atrophy of the thyroid ?

I have seen cases which would argue that Lane's
view is the correct one; on the other hand, many
patients impress one more in favour of the theory
that the thyroid atrophy is responsible for the signs
to which both the supporters of the alimentary theory
and those who uphold the " primary thyroid defici-

enoy " theory lay claim. A short time ago I saw a
lady who was complaining of vague pains in the
extremities, dry and itching skin, languor and lack
of mental alertness, and constipation. On examination
I found a swelling of the thyroid gland, a slow pulse,
and an ichthyotic condition of the epidermis. Further-
more, there was a good deal of evidence of intestinal

stasis, such as meteorism, offensive flatus, insufficient

motions even after a purge, and digestive disturbances.
To many of those students who have read Sir Arbuthnot
Lane's latest work upon the subject of intestinal

stasis, the signs indicative of intestinal stasis were
all (I refer to the main signs, and not to the smaller
indications) present. At the same time the student
of opotherapy would find most of the signs which he
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had learnt to regard as pathognomonic of thyroid
deficiency present ia this case. The stature was smaU,
the hair atrophic, the skin dry, the pulse slow, the
bowels costive. I need hardly enumerate the other
well-known signs.

There I must leave the discussion of tbe primary
cause, as there is insufficient evidence to warrant
us in dogmatising further on the why and the wherefore
of thyroid atrophy.

In reading the mass of literature which has accumu-
lated of recent years on this subject, the reader is

struck with the many different signs which are believed
by the majority of observers of organo-therapy to be
caused by thyroid deficiency. Even if at first glance
one is inclined to believe that the clinical picture of
submyxcBdema has been exaggerated, yet if one realizes
the signs which a severe degree of thyroid deficiency
produces, one can scarcely doubt that a minor degree
might very weU alter the individual, although in a
slighter degree; indeed, in the very mild cases to so
mall a degree as to make the change all but im-
perceptible.

The main object of this chapter is to bring the
practical points in connection with hypothyroidism
before the notice of those whose time does not permit
of the perusal of the latest physiological and clinical
research, so that a greater percentage of patients
who might be helped by organo-therapy (and who
will in all probabiUty be helped by no other means)

t
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ihall benefit by our knowledge, which ha« increased
every year since Murray'^ original discovery. The
study of the changes wrought in the various parts of
the body by an absence or diminution in the secretion
of the thyroid are so numerous that it will be best tod^l with them separately, classing them under the
different bodily systems. We wiU therefore study
them m this way. ^

The InflntoM of the Thyroid Secretion upon
theCeU.

Throughout life the living cell requires certain

ThTT :
'*

'I
'" ''"'^ '^' ""''""^^ ^y^l- ot life.

Thus. If starved of thyroid its growth is impaired-
adnumster to the individual organism the extract'
of tins gland, and growth is resumed. This is shownby the behaviour of cretins to thyroid feeding; they
improve m every way under such treatment, but
relapse If it is stopped or diminished. We have already
pointed out that broken-down cells which should beehmma ed are retained and stored (in a form thatongmaUy was thought to be mucinous) if the thyroid
secretion is diminished. Thus, the cycle of growth anddecay are both interfered with if the endocrinous
system is disturbed. In association with this wemust expUin one or two important facts. The subject

tin r« f T^ '' "'"''" " ^' "' ^' ''' «««erally
tired he finds work a burden, and. whether his employ.
ment is physical or mental, he requires a "

push "
before he can make himself take up his tools. Again
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hii mental apparatus fails him, bis memory is un-
reliable, be cannot recall eitber recent or past events;
his attention wanders; bis concentration is never at
Its brightest when he wishes to solve a problem; and,m a word, he is sluggish mentally as he is languid
physically. He is neurasthenoid.

The muscular system, in association with the sub-
cutaneous, ligamentous, and fascial systems, undergoei
mfiltration; while the nerve cell " suffers derangement
of nutrition." It becomes " infiltrated, and it also
undergoes compression, as the result of the infiltration
of the connective tissue surrounding it. Hence, the
transmission of motor and sensory impulses, both
voluntary and involuntary, though delayed, is in no
sense abolished. The reflexes are tardy, but they
are present."*

'

Therefore the cells of the nervous system are em-
barrassed in a double manner—from within and with-
out. The infiltration of fascia, of muscle, and of
sheath, must of necessity exaggerate the difficulty
of exertion. This would apply both to physical and
mental exertion.

Symptoms Beterable to Narvoni Time.

Apart from the mental sluggishness, which we have
already described, these patients suflfer from a variety
of ailments more or less directly referable to the nervous
flystem. Thus, they are very liable to headache,
which IS usually frontal, but occasionally occipital.
The two forms, however, are rarely merged. The

n^.
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headache of thyroid msufficiency is, in nearly every

case, worse in the morning, improving as the day

wears on.

Giddiness is another constant symptom, with which

is associated, in some cases, a " swimming " sensation.

Tinnitus aurium, either in the form of buzzing, roaring,

whistling, or shrieking noises, is common, while these

patients sometimes experience even more serious

sensory disturbances, such as hearing voices, the

ringing of bells, etc.^ In practice, many such cases

have been benefited by the administration of thyroid

extract. So far as I am aware, there is no evidence

that true vertigo is seen, although I have prescribed

this extract for one or two patients in whom the

giddiness and dizziness were very similar to true

vertigo.

We have already referred to the functional nervous

changes which are seen in thyroid deficiency, of which

somnolency is, perhaps, one of the most marked.

These patients seem to be able to sleep very soundly

at night, after every meal, and at any other time when

the opportunity offers. Most subthyroidics complain

of their marked tendency to slumber at all times,

and the more inteUigent find that it is sufficiently

marked to be abnormal. In spite of this, these

patients do not wake up refreshed, and they feel worse

in the morning than they do at night. Hertoghe

suggests that in all probabihty the thyroid neutrahzes

the toxins generated during the hours of activity

during the night—^that is, under normal physiological
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conditions—but that this does not happen in the subject
of thyroid deficiency."

We have already dealt with the changes in the mental
apparatus which must be looked for in submyxoedema;
to the confusion of mind and the lack of mental
initiative we must attribute the slowness of thought,
as well as the lack of confidence, which these patients
show. To these facts also we must attribute the undue
exertion which any work demands from these patients.

The Sabcntaneoiu and Muscnlar Tissue.

The thickening seen in thyroid inadequacy is

characteristic. It involves all tissue, according to
most observers, but in certain areas it is laid down more
or less in " heaps." Thus, the nape of the neck down
to the last cervical vertebra shows a thickening, while
in the last-named area is almost always seen a mass of
fat which resembles a Upoma. Particularly is this
so in adult patients, more especially in the female
sex. The head is held somewhat forward (" cabsowary
neck "), so that the cervical deposit appears more
prominent than is really the case. The shoulders of
such patients are broad, while the clavicular regions
contain pads of fat.

Such deposits of fat as these are more or less de-
pendent on sluggish circulation, and therefore regions
such as the abdominal wall are apt to sufifer. The
flanks and back are, in adult patients, enlarged by
roUs of fat, while the bones of the extremities are

6
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sunken in an envelope of adipose tissue. At the same
time thia deposit is not solely fatty, nevertheless it
adds to the body-weight considerably and hampers
bodily activity. The entire subcutaneous integument
appears to be thickened, and this thickening can be
made to pit on pressure, although the pitting dis-
appears as soon as the pressure is relaxed.
As regards the changes in the muscular system, we

can by reason of these chancres explam several symp-
toms from which these patients suffer. The muscles
are burdened with fat and mucinous infiltration,
so that their size is increased and their drainage
msufficient. Muscular movement is hampered, so that
the metabohc exchanges are even more restricted.
Hence the disUke of active exercise which these patients
invariably show. Again, the increase in the volume of
the musculature loads to discomfort, if not actual
pam, which latter may be vastly relieved by the
exhibition of thyroid extract.

It is well known that children who are the subjects
of thyroid inadequacy are very prone to the develop-
ment of aaenoids, and that this is one of the character-
istic stigmata of this condition. Again, in such
subjects the enlargement of lymphatic glands is
common, and some thickening of these structures
is frequently observed.

Sweating is practically unknown in submyxcedema
vet se, and m consequence there is some increase in the
secretion of the kidneys, with a tendency to nocturnal
enuresis. The soUds of the urine are. of course
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dimmished. but increase enormously when the patient
18 taking thyroid. The nocturnal enuresis from which
these patients sulfer is in part, at any rate, due to the
extreme heaviness with which they sleep; and for
some years now thyroid extract has been prescribed
empiricaUy for this condition, although the under-
lymg causation was not understood in the same way
as It now is. This medication has given very good
results in many cases, but it is ahnost infaUible where
the underlying condition is one of thyroid inadequacy.

The absence of adequate secretion from the skin—
and these subjects rarely sweat-results in a stagnant
condition of the Uver; and, according to Hertoghe
this results in itching of the skin, the icterus of myx-
CBdema. It may also assist in the intense drowsiness
If not also m the slow pulse; but even if so, it would
only be a contributory factor. It is, however, quite
conceivable that the constipation is due to diminution
of the normal biliary secretion in the intestine, the
rational natural laxative.

The Osseous and Cartilasinoas Systems.

The delayed growth resulting from a deficient
thyroid secretion is too well known to demand lengthy
description, bo long as the epiphyses are not ossified,
there remams the possibility of renewal of growth
under thyroid feeding. This can be ascertained by
the Bontgen rays.

Again, mvxuBdeuid produces its characteristic in-
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filtration in the joints and their ligamentous stmotures.

This causes crackling in the joints, and gives the

impression of a rheumatoid condition. When this

sign is present, therefore, a careful search should be

made for other symptoms pointing to thyroid defici-

ency. It has been said that delayed onion after

fracture is very common in subthyroidic subjects,

and that the bone unites on the exhibition of thyroid

extract.

Epidermal Symptoms.

The dry, rough, and ichthyotic skin which character-

izes these subjects has already been described. From
their point of view, this is probably one of the most
troublesome features, as the inconvenience of a
generahzed itching cannot well be exaggerated.

There is Uttle to be seen on examining the skin of

these patients beyond what we have already described.

The hair suffers in common with other epidermal

appendages. The nails are brittle and grooved, or

they may be actually cracked. As we have already

said, the " eyebrow " sign, first described by L^opold-

Levi and H. de Rothschild, is of considerable diagnostic

significance. There is a sparseness of the outer

third of each eyebrow, with a scarceness and partial

falling out of the whole eyebrow. This feature can
be seen in many subthyroidics, and should always be
remembered when looking for confirmatory evidence
of a suspected inadequacy of this secretion.

Pigmentation of the skin, perhaps more commonly
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seen on the forehead, and raising of the eyebrows,

are both characteristic; while the lips are usually

thickened, and the mouth tends to open. The changes

in the facial characteristics give an unusually stupid

appearance to the patient, but this changes under
thyroid feeding. The more marked cases of thyroid

insufficiency develop countenances which resemble

nothing so much as a porker; and the change which
is brought about in the expression as treatment
proceeds is most gratifying to the patient himself, as

well as his relatives and friends.

In adult subthyroidics the hair is prematurely
grey, and this change in colour is usually more marked
over the temples. In the case which I published in the
British Medical Journal of June 20, 1914, this feature

was well shown, although the patient was a young
man about twenty-eight years of age. If the hair

is a normal colour, it is frequently without gloss,

and is brittle and " hfeless." Patches of alopecia

are common, and the scalp as a whole is dry and scaly.

It must be remembered that pigmentation of the
skin is seen in thyroid eiicess as well as in thyroid
deficiency, and that it is a characteristic feature

of Addison's disease.* As a diagnostic symptom,
therefore, it is not of great value.

* See a case of marked facial pigmentation which is described
in Chapter X., pp. 199-201.

f
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Stnai Symptoflu.

I>uring childhood the diminution or absence of
the thyroid secretion prevents the normal development
of the genital organs at puberty. In fact, such patients
grow up to adult years without any change from the
mfantile character of these organs. Indeed, in som<»
cases more serious defects are seen; for cryptorchidism,
either complete or unilateral, may be present. In
cretinism, of course, there is no development of any
sexual characteristics, and the child remains in this
respect unchanged.

Graves' disease produces a diminution of the periods,
either with scanty menstruation or amenorrhcea!
The reverse is true in submyxcedema, for here there
IS a tendency towards menorrhagia, although the
periods do not as a rule develop until the patient is
weU past the usual time. The uterus remains un-
developed, or at all events partially so, while the ovaries
are Ukewise immature. There is sometimes a marked
retroversion.

The changes brought about in thyroid inadequacy
by pregnancy are for the best; while the patient is

pregnant the thyroid secretion is increased. But,
unfortunately, this improvement is not permanent,*
and she retrogresses, so far as this is concerned, after
deUvery. Immediately after delivery there is too
much secretion, but later this ceases, and the former
condition of subthyroidism is reverted to. According
to Hertoghe, some of the increased thyroid secretion
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is directed towards establishing nterine involution,

while another fiinotion of this important secretion at

such times is to establish lactation.

Oastro-Inteitinal Symptoms.

In considering the gastro-intestinal symptoms of

thyroid inadequacy, we must refer again to the syn-

drome, which Lane attributes to intestinal stasis, but
which observers in organo-therapy claim to be caused
by the thyroid. " The symptoms are hypothermia,
uncontrollable headache, rheumatoid pain and
neuralgia, mental depression, dyspnoea, asthmatic
attacks, premature greyness and baldness, dental
caries, cholelithiasis, and brownish pigmentation of
the skin." Thus Hertoghe refers to this syndrome,
and he attributes the gastro-intestinal symptoms of
thyroid insufficiency to infiltration of the muscular
tissue of the intestines, causing partial paresis. This
in turn leads to ptosis, or partial ptosis, and then we
have kink formation and the other features so carefully

described in Lane's book.'

We must emphasize, in passing, what we believe to
be a very important aspect of this condition—namely,
weakening of the abdominal wall, which fails to give
that support upon which the intestines have come to
rely. This may be due to degenerative processes
of an infiltrative nature, or to some other cause, but
in any case the weakening helps the intestinal derange-
ments. This in turn affects the digestive functions;

i1
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appetite, which is notoriously capricious in sub-
thyroidics, is poor; digestion is imperfect, and assimila-
tion lessened. These patients are always weak and
incapable of sustained effort. This is probably due
in part to the causes already enumerated, and partly
to deficient assimilation of food.

The association between subthyroidic conditions
and septic affections of the alimentary tract, such as
appendicitis, has often been commented upon, while
It is said that the relation between tonsillitis and
appendicitis is a close one.

Rectal haemorrhage is said to be common in this
condition, and, according to Hertoghe, it is due to
premature thickening of the rectal veins and to the
deficient coagulation of the blood. Just as the
monthly period is apt to be excessive, so is the hcmor-
rhage due to piles, etc., liable to be copious.

Treatment.

We have now outlined the main changes which may
be observed in subthyroidic patients, and the chief
signs by which the condition may be recognized.
All that now remains to be done is to summari-e our
conclusions in a few words, and to outline the treat-
ment.

Whether the condition is in evidence during child-
hood or not until after adolescence, the main features
are characteristic. The change in the bodily temper-
ature is constant (a subnormal temperature is nearly

ife
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always present), likewise the pulse is slow. These two
points should always be investigated. Having deter-
mined the condition of the temperature and pulse,
the skin and hair should be examined, and a careful

investigation undertaken to determine the bodily
weight and the characteristics of the subcutaneous
tissue. The deposits of fat, if present, should be
localized. On the other hand, the patient may not
necessarily be obese if the degree of thyroid deficiency
is slight. In such cases careful observation must be
made to ascertain whether other signs are in evidence,
and, if so, whether the sum of the signs and symptoms
points to submyxcedema. The condition of the
digestion and the bowels should be ascertained, the
nature of the monthly period in women, the presence
or absence of sensations of chilliness, of flushings, of
pains in the limbs, and of rachialgia, determined.
Having reached this stage in the investigation, the

further points which suggest themselves for examina-
tion deal with the minor changes which are character-
istic of this disease. Any change in the voice, in the
expression, or in the mental outlook, which either the
patient or her relatives have noticed, is of importance.
The functional efficiency of the patient should be
studied, bodily weakness and fatigability examined,
and the patient questioned as to the length of time
these changes have been noticed.

All the minor points are important, as the question
of treatment depends upon these. We cannot empha-
size too strongly the fact that, so far as submyxcedema

III
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is oonoemed, the initial doM Bhonld be small. Even
if thif Bhould be so small as to appear to the inexperi-
enced presoriber to be useless, it is infinitely preferable
to order a small dose, and to continue this over a
lengthy period, than to commence with a big dose
and have to suspend treatment on account of un-
toward reaction.

In severe cases—i.e., where definite myxcedema is

present—the initial dose may be larger; but such cases
do not nowadays form the majority of patients, as
they are usuaUy far outnumbered by the patients
who show the signs of minor degrees of hypothyroidism.
Where myxcedema is present, the patient may be
given one, two, or three S-grain tablets of thyroid
substance in a day; or, if it is preferred, a hquid
preparation may be prescribed, such as Elixir Colloid
(Squire) or the Liquor Thyroidei (B P.). The dose
of EUxir CoUoid is from 1 to 2 drachms, but even smaller
quantities may be given (1 drachm represents IJ
drachms of the dry extract) ; while the Liquor Thyroidei
is given in doses ranging from 6 to 16 drops. Needless
to say, these doses must be given entirely according
to the individual case, as under no circumstances
should thyroid medication be undertaken by rule
of thumb. Each case must be treated on its individual
characteristics, the length of time during which the
disease has been manifest, the degree of thyroid
deficiency, and the alterations in the patient which
this has produced.

When we come to the treatment of the lesser degrees
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we OftDnot fpeak lo definitely. The initial dose should

always, as we have ahready indicated, be small. The
drag should be increased after some days or weeks,

and it should be regarded as a failure of technique

if the presoriber ever has to reduce the dose owing to

commencing with too large a quantity. He should,

so to speak, feel his way, looking carefully for the

changes which will show that the drug is doing its

work. The temperature will approximate to normal
almost from the first, certainly as the circulation

feels the result of the additional thyroid extract.

The pulse will increase in rate, and, if charted, will

show a steady approximation to the normal. It must
be remembered that these patients are often small,

and that small people have, under normal conditions,

a more rapid pulse than large individuals. When we
find, therefore, that a small patient has a slow pulse,

we should seek for the reason. Again, the subjective

symptoms will improve under thyroid medication;

the feelings of languor, the extreme chilliness, the

depression, and the general discomfort, will diminish

in severity.

Provided that such changes are looked for and noted
as they appear, it will be safe to increase the dose

should they be delayed or incomplete. The adminis-

tration of thyroid is both an art and a science: an
art, because of the skill required to apply correctly

the knowledge gained of thyroid-therapy; and a

science, because of the exactitude of such application,

which is essential if we wish to achieve the best results.

1
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In cases of submyxcedema, it is far better to err

on the side of caution—i.e., of too small doses—than
of rashness. The former can be remedied as the
reaction of the patient indicates; while the latter may
not only lose the faith of the patient in this remedy
(which is, if the diagnosis be correct, the only remedy),
but may even make the prescriber doubt his own judg-
ment. One-tenth to one-quarter of a grain should
form an initial dose, certainly in the majority of cases
which, when all is said and done, are in the main minor
degrees of deficiency. This may be given two or three
times a day, and increased to | grain, 1 grain, or even
2 grains, three times a day. Generally speaking, this
IS quite a sufficiently large dose. There are cases of
submyxcedema which require larger doses, but they
should only attain to these after a long administration.
One other word of warning, and we may conclude.

The prescriber must be able to rely upon his prepara-
tion. He must know that the percentage composition
IS constant, that it contains a due proportion of
iodine, and that it is fresh and has not reposed on a
shelf in a local chemist's shop for many moons.
Thyroid extract degenerates, and when this happens
it becomes inert; and it does not take long for this
to happen. If the patient fails to react, we must
remember that the quality of the drug may be at
fault, and not the diagnosis. So long as the drug is
fresh, it matters little whether it be given in the form
of dry extract, liquid extract, or one of the many
prettier preparations on the market. The prescriber
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must know what he is prescribing, or he will be unable

properly to check progress.

Finally, as the treatment proceeds, a careful watch

must be kept upon the temperature, pulse, and weight,

for mainly on these points can the supply of thyroid

extract be regulated.
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CHAPTER V

THE PITUITARY BODY
The existence of this body has been known for
centuries, but until recently it has been regarded as
of no functional importance—as a vestigial relic.
Now, however, the very reverse has been shown to
be the case, and since 1895 it has been known that
this small gland exerts an active influence upon the
general bodily metabolism. Its intimate functions
are still far from clear, and experiments have not
mfrequently led to contrary results. However, the
light is beginning to dawn, and chnicians are now
reaping the benefits which laboratory workers have
made possible by their investigations of the structure
and functions of this gland.

These investigations have been made largely with
a view to ascertain the results of extirpation experi-
ments, and the conclusion arrived at is this, that, far
from being a vestigial remnant and unnecessary to
life, its influence upon the health is of prime impor-
tance, and that its normal functioning is essential
to health.

Its full relation to bodily efficiency has still to be
explained, as there are aspects and features about

94
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which we should like more enlightenment. The

French were wont to refer to the pituitary as " I'organ

enigmatique," and its mysteries more than justify

such a name. The ancients, while cognizant of its

existence, regarded it from a different standpoint.

Thus, Galen and Vesalius believed that it was con-

cerned in the formation of the nasal secretion; hence

the name " pituitary." Vieussens and Sylvius con-

sidered that it was concerned with the manufacture

of the cerebro-spinal fluid. The first hint as to its

real functions—^namely, the manufacture of an internal

secretion—is conveyed in a paper to which Gushing

calls attention. This was written by Lower, and was

called " Dissertatio de Origine Catarrhi," 1672, and

contained the statement: " For whatever serum is

separated into the ventricles of the brain and tissues

out of them through the infundibulum to the glandula

pituitaria distills not upon the palate, but is poured

again into the blood and mixed with it." Here,

then, we have the precursor of our knowledge of

hormone-therapy.

As the space at our disposal is limited, we must

confine our remarks to the more important and sub-

stantiated facts about the pituitary body; and these

we will study from the standpoints of structure,

physiological functions, effects of excess or deficiency

of the secretion of the pituitary, and therapeutic

considerations.

ii
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Sinictare ol the Pituitary Body.

The pituitary body consists of three parts: an
anterior part (glandular), an intermediate portion,
and a posterior or nervous part. The anterior part
IS composed of a network of epithelial cells, between
which run many wide bloodvessels with thin walls.
This part of the gland is derived from the buccal
invagination (that portion known as " Rathke's
pouch "). As Swale Vincent points out, the structure
is similar to the adrenal cortex, the islets of Langerhans,
the thyroid, the thymus (in its epithelial stage), and
the interstitial tissue of the ovary and testis.^ Next
to this anterior part comes the pars intermedia, which,
while it is derived from Rathke's pouch, and resembles
the pars glandularis in structure, differs from it in
that " its cells are less glandular and its bloodvessels
much less numerous."^ This portion of the gland is

separated from the pars anterior by a well-defined
cleft; but it is not always markedly separate from the
pars posterior. This latter portion of the gland is

derived from the infundibulum, or stalk of the
pituitary. This is a+tached by its terminal portion
to the floor of the third ventricle; while its other
extremity expands and forms the posterior part of
the pituitary body. This is known as the pars nervosa,
and consists of neuroghal fibres and cells.

Histologically the anterior part of the gland consists,
as already stated, of " trabecular masses of epithelium-
like cells between which are very numerous sinus-like
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blood-capillaries lying in intimate relation to the cells,

which are, indeed, sometimes set closely round the

blood-spaces."' The pars intermedia resembles the

pars anterior in general formation, but its cells are

less granular and it is not so vascular. The pars

posterior is formed almost entirely of neuroglial

fibres, with neuroglial cells scattered between the

fibres. Between these fibres is found a hyaline matter,

which is more abundant in the neighbourhood of the

stalk. Schafer maintains that there can be little

doubt that the activity of extracts of this part of the

gland is due to this substance. Herring denies that

any nerve cells are present in the pars posterior, and
believes that there are very few nerve fibres.

Physiological Functions.

In studying the physiological action of extracts

of the pituitary, we are faced with certain apparent
contradictions. If an extract of the whole gland be
injected, there is an immediate rise of blood-pressure,

associated with a slowing of the heart's action. In
this connection the effect of pituitary is similar to

that produced by adrenin. The arterial system is

affected by this extract, as is all t involuntary

tissue of the body—in other words, vatj-constriction

is increased; and it is this property which makes
pituitary extract such a valuable remedy in shock.

We shall refer to this factor when discussing the
therapeutic aspect of extracts of the pituitary body.

7
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Certain observers believe that the substance which

exerts this tonic action exists in the posterior part
of the gland only* (which includes in this connection
the pars intermedia as well as the pars nervosa), and,
in point of fact, it has been shown that this effect
IS produced by either the pars intermedia or the
pars posterior, but more by the latter than by the
former.

As well as this tonic effect upon the heart and the
bloodvessels (which, while it resembles that produced
by adremn, differs from it in that this latter extract
causes increase in the rapidity of the heart's beat,
whereas pituitary extract causes slowing of the pulse)
pitmtary extract acts upon other plain muscle, such
as the stomach, the intestines, the uterus, and the
bladder.

As opposed to this general stimulation, there are
one or two notable exceptions. The kidney, when
stimulated by the administration of extract of the
pitmtary, reacts in a different manner. Thus, the
renal arteries dilate, there is diuresis, and this is
partly due " to a selective influence of one of the
contained hormones upon the cells of the renal
tubules This action has been supposed to be
due to a special diuretic hormone from the pars inter-
media, and it is not as yet certain that this is not the
case; but it seems more probable that all the effects
that It causes are due to the active principles of the
posterior lobe." 6

Again, the effects produced upon lactation by
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iojections of this gland are interesting. Ott and
Scott, in 1910-11, pointed out that it possessed a

marked galaotagogue action, and since that time

many observers have supported this statement.

There have, however, been a few dissentients, who
maintain that extracts of pituitary have no such e£fect

;

these are, however, in the minority.*

One other feature, which at first sight appears

rather contradictory, is the effect of pituitary extract

upon amenorrhcea. It has been on several occasions

utilized to counteract cessation of menstruation, and
with marked success. This is, of course, contrary to

what we should expect, but can only be explained, as

suggested by Harrower, on the assumption that the

gland is acting vicariously in carrying on this function.

It is known that the pituitary undergoes hypoplasia

during pregnancy, and Fromme tried injecting an
extract of the gland in amenorrhcea, with some degree

of success.

Now as regards the active principles of the pituitary.

First of all in importance, certainly from the thera-

peutic standpoint, is the fact that the majority of

observers are agreed that the posterior part of the

gland contains the active principle. In other words,

better and more constant results have been obtained
by the use of some preparation of this part of the

* Schaler maintains that the effect of pituitary extract upon
laotatioii is one of the most striking experiments in physiology;
but Heaney does net believe in the galacU^c^c effect of pituitary
extract (quoted in Harrower's " Practical Hormone-Therapy ").

m
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gland than by the exhibition of extracts of the whole
gland or by the attempted isolation of extracts of the
other portions. Harrower states that a definite salt
has been isolated from the pitmt&iy-^hypophysin
«ttZpfco<e—which is available for use, and standardized
in 1 in 1,000 solutions. This has been utilized by
many observers, who report favourably on its use
(Hertzberg, Fuhner, and Harrower).

The Effeoti Produced by Disease of the Pituitary Body.

In discussing the thyroid gland, we saw that morbid
conditions due to its faulty functioning might be
classified into those due to hypersecretion (hyper-
thyroidism), and those due to deficient secretion
(hypothyroidism). In Uke manner, when discussing
diseases due to abnormal working of the hypophysis
cerebri, we may adopt this division—namely, diseases
due to excessive action of the pituitary and those due
to deficiency.

The best recognized disease associated with this
gland is that to which Marie gave the name "acrome-
galy" {uKpop = point

; fiiya^ = large). It is now
believed that this condition owes its origin to a hyper-
secretion of the pituitary, and that part of the symp-
toms are directly due to an excess of the hormone
elaborated by the anterior part of this gland.* It is

Sohafer says: " That the acromegaUo skeletal growth is
produced by hypertrophy and over-secretion of the anterior
lobe IS highly probable, both as the result of partial extirpations
in ammalfi and from the effect of operative removal of pituitary
tumotas in man " (" The Endocrinic Glands," p. 113)
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also now generally believed that a common sequence

in the production of this disease is a primary hyper-

pituitarism, the cause of which may or may not be

clear, followed in some cases by a hypopituitarism.

Before proceeding to outline the features of these

two clinical conditions, we will briefly describe the

symptoms of acromegaly. This disease usually com-

mences with a marked narrowing of the field of vision,

so that ocular symptoms are a prominent part of the

complaint in its early stages. This feature may be

due to the presence of a tumour in the gland pressing

upon the region of the optic chiasma. Sooner or

later are developed the characteristic features of the

complaint which caused Marie to describe it under

the name " acromegaly." These consist in a marked

overgrowth of the head and extremities. The face

enlarges and coarsens in its expression ; while the shape

of the head tends to alter, becoming flatter and squarer.

The fingers, if viewed by the X rays, show an enlarge-

ment of the bones, with a " mushrooming " of the

terminal phalanges. The entire skeleton increases in

size, so that the individual becomes more or less gener-

ally enlarged.

Certain other changes are common, and these develop

concurrently with the ikeletal enlargement. There is

a tendency to hypertrichosis, with a general increase

of the hair all over the body. Sexual activity

diminishes, as a rule, early in the course of the disease;

although, in those cases where hyperpituitarism is

succeeded by hypopituitarism, sexual activity may ^
I ii:

-jj;
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be primarily increased, and subsequently diminished.
A tendency to glycosuria is common, which, again,
may be followed by a diminished glycogenesis. The
integument is also thickened, in a somewhat similar
manner to that seen in myxosdema; while if the
disease commences before ossification of the epiphyses
has taken place, the stature becomes enormous and the
individual turns into a giant.

It is now generally believed that acromegaly is due
to an overgrowth of the pituitary; indeed, in many
cases actual tumours are present, and have been demon-
strated post mortem. Sometimes, in these cases,
the sella turcica can be shown by a skiagram to be
definitely enlarged. On the other hand, after the
glandular enlargement, a secondary atrophy may ensue,
in which case the symptoms become those of hypo-
pituitarism. It is at this stage that symptoms contra-
dicting the eariier clinical picture may make their
appearance, so that, whereas at first there may have
been a tendency to undue glycogenesis, there is now
increased sugar storage, and whereas at first there had
been hypertrichosis, there is now a change in the hair,
the distribution often tending towards the feminine
type.

Again, it does not follow that every case of what
Gushing calls dyspituitarism may commence as a hyper-
pituitarism, and subsequently change to a hypopitui-
tarism; for some cases evidence symptoms pointing to
the latter condition from the first. The state de-
scribed by Frohlich, and named by Bartels " Dystrophia
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Adipowgenitslis," is essentially a typical example of

hypopitoitarism. The symptoms pointing to this state

are, as is to be expected, the opposite of those typical

of hyperpituitarism. Thus, the stature is small (if the

disease commence before adolescence), adiposity is ex-

cessive, sexual development is delayed or deficient, the

development of hair is wanting, and there is a tendency

to the formation of feministic characteristics. Thus,

the hair on the pubes is more localized than is the case

in man, but the development of the hair on the head

is frequently abundant. The sweat is usually deficient,

although the skin exhibits a smooth and even texture.

Gushing deals very fully with the production of this

state in his book, '' Tb' Pituitary Body and its Dis-

orders." He believes ^. the tendency to the deposi-

tion of fat, which subjects of hypopituitarism f- v,

owes its origin to deficiency of the secretion from th

posterior lobe. Likewise the unusually high tolerance

for sugar and the increased assimilation of carbo-

hydrates are due to the same cause.

Again, in hypopituitarism there are other changes

which may be expected in the symptoms. The tem-

perature is usually subnormal, the pulse slow, the blood

pressure low, and the mental attitude sluggish, with .

tendency to somnolence. It will be seen that the clini-

cal picture is not unlike that seen in myxoedema. The

parallel is, in fact, a close one, certainly in many

features.

It is important to remember that the symptoms of

hypopituitarism will differ according to whether the

m
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deficiency first appears before adolescence, or ii onlym action after adult life has commenced. Once the
ossification of the epiphyses has takeu place, there is
no possibility of further increase of stature. But the
increase in the integuments, the alteration in the circu-
lation, the changes in the mental outlook—these all
pomt to the underlying cause. Schftfer says .hat the
symptoms diflfer widely, according to whether the
antenor or posterior lobe of the gland is mainly affected

;

if the lesion is concerned with the anterior part of the
pitmtary, the chief effects will be upon the stature
while affections of the posterior lobe produce fat for-'
mation and deficient sexual development. Needless
to say, the two sometimes occur together; the impor-
tant pomt to emphasize is that the anterior lobe in
excess produces enlarged stature, in deficiency the
reverse; while the posterior lobe concerns itself with
the regulation of carbohydrate metabolism, and if
deficient in secretion, undue fat formation results inter
alia. A total deficiency of the pituitary secretion,
appearing during childhood, would produce a dwarfed
stature,* with the other symptoms which are believed
to be due to deficient posterior secretion. Moreover
It IS possible that with one part of the gland functioning
adequately, and the other deficient, the clinical picture
might correspond to what is expected when the particu-
ar part is abnormal. Supposing the anterior part of
the gland to be normal and the posterior deficient, we

Case, have been recorded in which the pituitMy gbad hubeen found atrophied in dwarfs, although thii is uoUnSSabte!^
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hould expeoe a fully-grown indiyidnal, but with ex-

oesfli^e deposits of fat, slow oiroolation, sluggish

mentality, and the other features of hypopituitarism,

with the exception of stunted skeletal development.

Although much of this particular study leads us into

reahns of speculation, nevertheless there is strong

probability that these suppositions are near the truth.

Although the pituitary is by no means always atrophied

in dwarfs, this is not tantamount to saying that its

secretion is normal qualitatively as well as quantita*

tively; for it might be enlarged by tumour formation,

or by hypertrophy, without secreting the normal
amount.

Here we must leave the discussion of abnormalities

in the pituitary secretion, and discuss briefly the treat-

ment of such disorders.

'I-

Treatment of Pituitary Disorders.

In a brief review of the treatment of pituitary dis-

orders, or, rather, of such disorders as come within the
scope of this chapter, we must perforce spend some time
on the study of both surgical and medical treatment.

For, as regards that class of disorder which is caused by
a radical change in the structure of the gland or by a
.tumour interfering with the adequate funct'oning of the
gland either by direct pressure, or by raisi g the intra-

cranial tension, surgery is not always even a matter
of choice, but a matter of necessity.

As we have already said, some cases of acromegaly

i I
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have shown the existence of tumours of the pituitary

gland which have upset its normal secretion. Thus,

a cystic growth of the gland, when removed, may pro-

duce hypopituitarism, which, again, can be remedied in

some cases by pituitary feeding. But previous to the

operative measures the symptoms have naturally been
those of excessive secretion, sometimes accompanied by
localizing symptoms due to an increase of intracranial

tension.

Gushing has reviewed the treatment of pituitaiy dis-

orders very fully in his book,® and he deals with the

question of surgical interference and with the choice

of treatment in a thorough manner. Apart from those
cases which show the presence of a tumour, where sur-

gical treatment is generally the only hope at the present

state of our knowledge—i.e., with the uncertainty of

the minutite of the diagnosis—we can scarcely recom-
mend surgical interference for hyperpituitarism, on
the same grounds on which some authorities recom-
mend partial removal of the thyroid gland for hyper-

thyroidism. In this connection Gushing says;
" In view of the fact, therefore, that hyperpitui-

tarism, so far as glandular secretion is concerned, is a
condition which tends to right itself, it must remain
for the time being a matter of uncertainty as to

whether or not, in the absence of a degree of hyper-
plasia sufficient to cause neighbourhood symptoms,
operative measures can hold out any promise of per-

manently controlling the disorder.

When, however, neighbourhood symptoms have
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arisen o .ing to the extreme enlargement of the gland,

due to the formation of an adenomatous struma,

whether or not there have been antecedent symptoms

of acromegaly, the surgical aspects of the matter stand

on firmer ground."'

Owing to the situation of the pituitary gland, and

the difficulty of operation, we see, therefore, that its

partial removal, in the absence of urgent symptoms, is

not to be considered, even as a possibiUty, in the hope

of benefiting symptoms of hyperpituitarism. Fortu-

nately, there seems to be a good deal of evidence to point

to the assumption that states of hypersecretion are

often transitory, so that we must treat the early stages

of such a condition with care and watchfulness. It is

opposed to our present knowledge to administer extract

of the pituitary gland to patients suffering from acro-

megaly; for as thyroid extract makes patients suffer-

ing from Graves' disease worse, so does pituitary extract

affect acromegaUcs.^ The subsequent hypopituitarism

may well be met by organo-therapy ; sometimes, indeed,

one feels tempted to employ the extracts of other of

the endocrine glands in the treatment of hyperpitui-

tarism, in the hope that the hormone balance will be

restored. In the present state of our knowledge, how-

ever, this latter form of therapy for this disorder must

needs be empirical; nevertheless, much has in the past

been achieved by empiricism, and doubtless in the

future much more will have to be placed to its credit.

Turning now to the study of the treatment of hypo-

pituitarism, we find that medicine naturally takes a

-1
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more prominent place than surgery. The administra-
tion of pituitary substance may be carried out in three
ways—namely, by ingestion, by injection, or by graft-
ing. For simpUcity of administration, the first is un-
doubtedly the method of choice, and consequently is
the one mainly reUed upon in actual practice. From
the experimental standpoint, Goetsch found that the
subcutaneous injection of the extract in dogs was more
effective m the ratio of 4 to 1 than the oral administra-
tion, while the intravenous injection was ev- i more
effective than the subcutaneous in the ratio of 2 to 1.
These tests were made with the standard devised by
Gushing, from whose book they are quoted. This
standard is based upon the increased tolerance for
sugar which patients suffering from hypopituitarism
exhibit; for in hypopituitarism '^ the rational dosage
of glandular extract to be administered by mouth can
possibly be determined by giving the individual daily
an amount of glucose or laBvulose sufficient to produce
a temporary mellituria in a normal individual of equal
bodily weight; meanwhile an increasing amount of the
extract is administered daily, until, under the condi-
tions of increased carbohydrate tolerance which the
patient exhibits, hyperglycaBmia occurs, with a trace
of sugar in the urine."^

Having arrived, then, at the diagnosis of hypopitui-
tarism, we next have to decide upon the treatment,
both as to the method to adopt and as to the particular
preparation to employ. We are concerned here more
with the routine administration of pituitary extract (in

I
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one of its many forms) than we are with its employment
in urgent conditions, such as shock, obstetrical emer-

gencies, etc.; so that this account must be understood
to deal chiefly with the treatment of definite hypo-

pituitarism.

If it is decided that pituitary extract is required over

a lengthy period, it is far preferable to administer it by
the mouth, as there are many disadvantages attached

to both the other methods. Where it has to be given

repeatedly by injection, the intramuscular method is

the one for choice, as subcutaneous injection is un-

desirable on account of the local anaemia produced.

For a very rapid result, .. may be administered by
intravenous injection well diluted with normal saline

solution.

As to the various preparations which are on the

market, a wide selection is before the prescriber. Pitui-

trin may be administered by intramuscular injection

or by the mouth. The dose in the latter method is

from 10 to 80 minims.

This preparation is said to be especially cardio-tonic

in action, " and in a less degree hypertensive."^^ Again,

Hypophysin (Fuhner) is stated to possess, from the

physiological standpoint, " the essential properties of

the extract of the macerated posterior lobe."" These
and other liquid preparations are usually put up in

ampoules, should it be desired to administer them
hypodermically or intramuscularly. The dose of the

liquid preparations is usually from 8 to 16 minims. A
preparation which will be found useful in practice is

^^^^1
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the Elixir Hypophysis (Squire), which is manofactored

from the whole gland, 1 teaspoonful representing ^
grain of the dried and powdered extract. The dose is

from 1 to 2 drachms two or three times daily.

Again, pituitary extract is manufactured in solid

form, either as a separate preparation or in combina-

tion with other of the endocrine gland extracts. These

products are very numerous, and it would be tedious

to mention them in detail; suffice it to say that most
of the wholesale chemists manufacture such extracts

in tablet or powder form.

It is, of course, as importar.' -n dealing with this

extract as it is in dealing with thyroid extract that

there should be a known standard of strength, and that

the prescriber should be sure that his preparation is

fresh. As a rule this is easily ascertained, and the

dosage regulated with some degree of certainty.

Many manufacturers place on the market prepara-

tions specified as having been made from the anterior

or posterior part solely, and thus another variety of

this treatment is introduced. The majority of cases

appear to indicate treatment with posterior extract;

indeed, the majority of the preparations are expressly

stated to have been manufactured from the pars

posterior.

Now as to small points in the treatment of pituitary

disorders, and also in the utilization of this extract in

counteracting symptoms. First in importance is un-

doubtedly the contra-indication. As pituitary extract

raises the arterial tension, it (or any preparation con-
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tftining it) should be carefully avoided in all states

indicating h3rpertension. It should be administered

with caution over long periods, and frequent sphygmo*

manometric readings taken to control any undue rise

in blood-pressure. The present writer has known it

work wonders in some neurasthenic conditions, Uke-

wise in states of weakness following long-continued

strain, in impotence and such disorders. Again, in

delayed convalescence, in persistent low blood-pressure,

in depressive states, and the like, a course of pituitary

extract, wisely controlled, will frequently be found to

be invaluable.

The requisite dose varies enormously, and so wide

is the range that it appears probable that some at

least of the failures are due to the dose being unsuitable.

In speaking of the dosage required in some of these

cases. Gushing emphasizes the vast range of dose which

is effectual in different cases. Thus, one boy exhibit-

ing the signs of hypopituitarism in a marked manner

underwent a " complete mental, moral, and physical

awakening" by taking 18 grains of whole gland prep-

aration daily. But another case quoted by the same

author required as much as 300 grains daily (a pro*

hibitive dose, as Gushing remarks) to give the same

subjective benefits which other patients experienced

with far smaller doses.

In undertaking the treatment of a patient by means

of pituitary extract, it is wise to progress slowly, and

to endeavour to ascertain the dosage required by

the individual case, as well as the reaction to th«

.ill'
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extract. In practice, it is often necessary to rest
content with methods which are, perhaps, not so
precise as those which are open to laboratory workers;
and it is therefore often only possible to watch care-
fully the progress made under the treatment, at the
same time looking for any symptoms the amehoration
of which may justifiably be claimed to be due to the
drug.

Cases are sometimes encountered, however, especially
in neurasthenic subjects, in which irritability is pro-
duced by the administration of pituitary extract. Often
this appears to be due to the rise in blood-pressure
which follows such treatment; but it is well to be
careful to reduce the dose should this symptom appear,
or even to cease its admmistration altogether, and
after a few days' cessation to recommence the treat-

ment with small doses. This will generally be success-

ful in combating the irritability, and will enable the
treatment to be persevered with after the rest.

In Chapter X. the use of pituitary extract in com-
bination with other organic extracts is fully discussed,
also the joint administration of this substance and
thyroid extract is considered.
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CHAPTER VI

THE ADRENAL GLANDS

Thb study of the chromaflSn system involves a careful

investigation of its most important member—namely,
the adrenal or suprarenal glands. These bodies are
now known to possess such vital properties in the

body physiology, and to perform such an indispensable

part in the maintenance of the " tonic " state of all

vascular and plain muscular structures, that they
deserve a foremcc;t place in any study of the endocrine

glands.

Although as long ago as the sixteenth century the
great anatomist Eustachius discovered the existence

of the adrenal bodies, their importance remained un-
known until recent years. In 1 849 Addison discovered

that, in some cases of illness characterized by definite

pigmentation of the skin, the adrenal glands were
found to be diseased, often with a tuberculous in-

fection. From that day to almost fifty years after,

our knowledge of these structures may be said to have
increased but little; but in 1894 the famous discovery

by OHver and Schafer, that . xtracts of the glands

possessed a marked blood-pressure-raising property,

inaugurated the interest which has led to the really

remarkable discoveries of the properties which the

114
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ohromafBn system in general, and the adrenals in

particular, possess.

Before commencing the study of the therapeutic

value of extracts of the adrenals, we must briefly

outline our knowledge of these glands, both from the

anatomical and physiological standpoint.

Anatomy and Physiology of the Adrenal Glands.

The suprarenal <;lands are two flattened bodies more
or less globular in shape, of a yellowish colour, and are
situated behind the peritoneum in front of the upper
part of each kidcey. Their size in normal health

varies in different individuals, but as a rule the left

is slightly larger than the right, and situated somewhat
higher up. The former is semilunar in shape, while
the latter is more triangular, and somewhat resembles

a " cocked hat."

In structure these glands are made up of a central

portion, or medulla, and a peripheral part, or cortex.

The former is composed of highly vascular cells, em-
bedded in a venous plexus, which secrete adrenahn;
owing to this property they stain more or less deeply
with chromate salts, which has earned for them the
name of " chroaiaffin cells." According to the depth
of stain which the cells of the medulla take, the degree
of activity of their secretion can be roughly estimated.

The medulla of the suprarenal gland has very close

nervous relations, which, from a morphological stand-

point, would be expected. For early in embryonic

p
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life neuroblastic cells emigrate, and while some settle

in front of the spinal cord, forming the ganglia of the

sympathetic chain, others eventually become the

visceral ganglia; while another group, not converted

into nerve ganglia, remain in close connection with the

kidney, forming the medullary cells of the adrenals,

which secrete its active principle. As well as the

medulla, which is formed in this manner, certain

clumps of cells stray farther afield, forming accessory

bodies external to the main gland.

The importance of these facts is shown by two

characteristics of the gland ; the first is that it is these

cells, originally formed from the same embryological

tissue as the great ganglia, which secrete adrenalin;

the second is that this secretion stimulates only that

plain muscle in the body which is supplied by the

sympathetic system. That this is so can be verified

by electrical stimulation of the sympathetic nerves,

which corresponds exactly with the result of adrenalin

stimulation.

The exact composition of adrenalin has been dis-

covered by Takamine, to whom we owe the isolation

of this substance; and he shows that it is ortho-dioxy-

pheuyl-ethanol-methylamine. Its secretion into the

blood-stream is controlled by the splanchnic sym-

pathetic nerves. Moreover, the amount of secretion

has been shown to depend largely on other factors,

both mental and physical. Thus, mental agitation

—

fright, emotion, hurried exertion, etc.—all exert an

influence upon the secretion of this substance. It is
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to the cells of the medalla, therefore, that we owe

this important hormone—in this case a true hormone,

as it is an exoito-tonio chemical. These cells, it must

be remembered, have an extremely intimate connec-

tion with the sympathetic nervoas system; this is

important, as we shall see when we discuss the effects

of hypo-adrenia.

The other part of the gland is of different structure,

and is composed of fatty material ; a doubly refractive

lipoid is found in the cortex, with which thin part of

the gland is loaded. The cortex is very much larger

than the medulla; in fact, it forms about 90 per cent,

of the whole gland.

Included in the chromafiiu system are the following

bodies: The medulla of the suprarenal gland, the

carotid gland, and the intercarotid body, the accessory

adrenals, and some of the cells of the anterior lobe

of the pituitary body, which give the same reaction

to chromate salts.

While the medulla is in reality a part of the nervous

system, at all events morphologically, the cortex is

not in any way connected or controlled by the sym-

pathetic nerves. From an embryological standpoint,

its cells are derived from the same neighbourhood

as the sexual glands, and as the testes or ovaries

descend they carry with them processes from the same

area. EUiott maintains that there is reason to believe

that some buds of this nature are embedded in the

sex gland itself, giving rise to the lutein cells of the

ovary or the interstitial cells of the testis.^

H
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The cortical cells, however, are glandular gtructures,

and appear to supply some secretion which influences

the growth and reproductive powers of the individual.

This has been demonstrated clinically, for cases are

on record where tumours of the adrenal cortex have
been found in cp s where the characteristics of the

opposite sex have developed; in one girl, quoted by
Elliott, the menses ceased, a beard commenced to

grow, and the body took on masculine characters.

Adrenalin.

The active principle which is secreted by these glands

has been named " adrenalin." It possesses certain

very definite characteristics, and is a necessary secre-

tion for the continuance of life, as loss of both adrenals

is fatal, althougu one adrenal can be removed without

any apparent ill effects.

With regard to adrenalin itself, its most striking

characteristic is its power of raising blood-pressure,

even when injected in small doses. Experimentally,

about one-twentieth of a milligramme when injected

into an animal is sufficient to cause a considerable

rise in the sphygmomanometric reading; which, again,

is even more noticeable if the vagus is put out of

action, as this substance also causes a slowing of the

pulse when injected. If this is done, the blood-

pressure may rise in quite a remarkable manner.

This effect is produced by a vaso-constricting action

upon the walls of the peripheral bloodvessels. Oliver
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and Soh&fer showed, by means of oucometrio readings,

that the volume of the viscera was very markedly

reduced by adrenalin, while the volume in the ex-

tremities was increased owing to the excess of blood

reaching them from the splanchnic area.

A full account of the chemistry and physiology of

adrenalin will be found in Biedl's book on the internal

secretory organs, in Swale Vincent's book, and in

many other studies of this subject. Sufllcient has

now been said to show that this secretion is very im-

portant in bodily metabolism, and exerts a considerable

influence upon the cardio-vascular system. The cortex

is supposed to have an internal secretory function,

which is concerned in neutralizing the poisonous

products of muscular activity. In other words, the

medullary secretion exerts an angio-tonic influence,

while the cortical is concerned with neutralizing toxins.

There seems to be a good deal of evidence that the

adrenal secretion is in some way concerned with mus-

cular energy; it is a well-known fact that in Addison's

disease, where hypo-adrenia exists, muscular asthenia

is a marked symptom; also that muscular power is

raised " after adrenal secretion is invoked, or after

epinephrin is injected. "^ Where the adrenal glands

are injured (which sometimes happens during operative

procedures in the neighbourhood of the kidney) or

diseased, there can be little doubt that muscular

efficiency is diminished. Jjanglois has shown that

the adrenals are concerned in the destruction of muscle

poisons.' So we are justified in assuming that one
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function of the secretion of these glands is to keep up
cardio-vascular tone, while another is to neutraUze
poisons elaborated during muscular energy.

It will have been noticed that we have laid stress here
upon the intimate relation between the adrenals and
the sympathetic syst^a. The present writer has on
several occasions lai . stress upon the sympathetic
symptoms so commonly present in neurasthenia, and
has hazarded a theory that in many instances of this

condition the underlying cause is sympathetic in-

volvement.4 The low blood-pressure, the generalized

asthenia, the vasomotor symptoms, are, certainly in

the majority of cases of true neurasthenia, the most
striking features.

Following up this line of argument, we should expect
to see much improvement in these patients after the
administration of a vaso-tonic hormone, such as
adrenalin. And in many cases, in the experience of
the writer, this has h ippened. Doubtless some patients
suffer from a combined endocrinous derangement, and
these would not of necessity benefit from adrenal
administration alone. But, nevertheless, the similarity
between hypo-adrenia and neurasthenia is sufficiently

striking to be noted.

The features of a disorganization of the adrenal
system are daily receiving more attention, and Sargent
" has distinguished three different types of adrenal in-

sufficiency—the chronic, the subacute, and the acute."*
He maintains t :. many of the manifestations of
acute illnesses aio du to adrenal insufficiency. It is
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obvious that such features might conceivably be due

to this cause, and when further light has been shed upon

the endocrine glands, it is probable that we shall have

to revise many of our existing views on the mani-

festations which accompany febrile disturbances.

We shall certainly have a better opportunity of ex-

plaining factors hitherto regarded as necessary but

inexplicable features of many diseases.

i^

Adrenal Insufficiency.

Now for a httle fuller description of the signs and

symptoms of adrenal insufficiency. Of prime impor-

tance is a low blood-pressure; an asthenic condition,

of mind and body; a subnormal temperature; a head-

ache of a " vacuum " nature; and the dermographic

sign described by Sargent.* This same observer refers

to certain complications of convalescence, which he

r^ards as due to a subacute inflammation of the

adrenals; while other observers also lay stress upon the

exhaustion which may supervene during the course of

a fever. This may presumably be due to an exhaus-

tion of the adrenals, produced by their efforts to safe-

guard the organism from toxaemia." It is quite possible

that these small glands play an important part in all

such febrile states, in neutraUzing toxins, and in help-

ing to maintain blood-pressure. In any case, it is

* This oonsists in a white line which appears on the skin of

the abdomen when lightly stroked with the finger.
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stated that their administration in such conditions can
be relied upon to counteract these effects.

The clinical state of the patient with Addison's
disease needs no detailed description here. The flabby
atony and muscular weakness, the vasomotor debility,
as shown in the coldness of the skin surface, as well as
the characteristic pigmentation, are too well known to
require minute detaihng. As Elliott points out, aU the
symptoms, except the pigmentation, can be explained
by the vasomotor derangement and the paralysis of
the sympathetic nerves.''

There is also in this disease gastro-intestinal dis-

turbance, as shown by vomiting und diarrhoea; but the
danger undoubtedly lies in the risk of heart-failure.
Other symptoms are anorexia with deficient appetite,
sometimes constipation, attacks of vertigo, syncopal
attacks, subnormal temperature, with coldness of the
extremities. There are frequently found a persistent
thymus, an enlarged spleen, more or less generalized
hypertrophy of the lymphoid tissue of the body, par-
ticularly of the stomach and intestines. There is

usuaUy some degree of wasting; indeed, in the more
severe cases a considerable degree of emaciation may
be present. These constitute the graver form of the
disease. As a rule, although muscular strength is very
markedly diminished, general nutrition is not affected.

Death occurs from asthenia, delirium or convulsions,
sudden syncope, or, in some cases, generalized miliary
tubercle. The main features of Addison's disease are
the markedly feeble pulse, the extreme asthenia, the
pigmentation, and the gastro-intestinal disturbance.
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The milder degrees of hypo-adrenia are those to

which we have already referred, and they are frequently

labelled " neurasthenia." That is to say that the

main features are asthenia, vasomotor disturbances,

and a low blood-pressure. In speaking of these forms,

narrower says: " The disorders of Lhe adrenals, accom-

panied by anatomatic changes, are fortunately not very

common, while functional hypo-adrenia (sometimes

termed ' hypo-epinephrinia '), varying very greatly in

degree and the consequent manifestations, is of frequent

occurrence. In general, the evidence of the presence

of such conditions is lack of vascular tone, hypotension,

myasthenia, and instability of the sympathetic nervous

system. This class of disorders is still frequently over-

looked, and, because the intimate relations of the

endocrinous organs, almost invariably associated with,

and compUcated by, disturbances in other internal

secretory organs."®

It might be expected that the extreme weakness and

asthenia which are associated with this condition

would be accompanied by great bodily wasting. But

this is by no means always so ; in fact, the bodily weight

usually is not lost in any marked degree. It may be

that this is due to an increased storage of fat or carbo-

hydrate in the body, due to the diminished glycogenesis;

for we know that an injection of adrenalin increases

the conversion of glycogen into glucose, and may pro-

duce glycosuria; therefore a diminished adrenalin

content in the blood-stretmi might prevent a utilization

of the stored-up glycogen, and produce a diminished
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combustion. This ^.ould be probable, seeing that the
bodily heat is lowered, with an extreme degree of sub-
jective feelings of chilliness.

Treatment.

Having now very briefly reviewed the symptoms of
hypo-adrenia, we will turn to the study of the thera-
peutics of the adrenals. Opinion is divided as to the
beneficial effects which result from the administration
of adrenalin to patients suffering from gross deficiency
of this hormone—i.e., Addison's disease. Thus, EUiott
says: « Neither with animal experiments nor in man
has treatment with adrenahn been proved to be of
value in prolonging hfe. I have used hypodermic and
intravenous iiyections of adrenalin without obvious
benefit. 8till, the substance is worth a trial." On
the other hand, Harrower says: "Addison's disease
was naturally first among the disorders in which this
form of treatment was tried; and while the results have
been by no means uniform, numerous cases are recorded
by such men as Oliver, Langlois, Osier, Robin, and
others, m which the general condition was improved
pigmentation was diminished, and nutrition was bene-'
fited. In most cases the results were temporary
though Beclere obtained a complete and permanent
cure in one case. He credits the treatment with caus-
ing a compensatory hypertrophy of the unaffected areas
of adrenal tissue.''^

Again, it has been suggested that in some cases the
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causation is solely referable to the adrenal glands,

while in others the sympathetic system is at fault, with

or without adrenal disturbance; and that in the first

class of case benefit is to be expected from adrenal

therapy, while in the second we cannot and do not see

improvement from the administration of the hormone.

As it is generally believed that 80 per cent, of the

patients who suffer from this disease are the subjects

of tubercle, the general antitubercular treatment should

be insisted upon, whatever hormonic treatment they

receive. In any case, the dose of adrenal substance

would have to be large, and Harrower says that as

much as 2 or 3 grains of desiccated gland substance

should be given three times a day.

We must beUeve, therefore, from the summation of

evidence, that, so far as is at present known, the ad-

ministration of adrenalin has not been the success in

Addison's disease that it was expected to be. But the

explanation probably is that, if the larger part of the

gland is destroyed by tubercular or other mischief, the

substitution of its secretion is not sufficient, and the

disease progresses in intensity.

With regard to the utilization of adrenal extracts

for other conditions, it has been tried and recommended

for a variety of diseases. Thus, it has been adminis-

tered as a vaso-tonic in cholera, with, according to the

particular author, who believes that this disease is an
" acute hypo-adrenia due to poisoning of the adrenals

by toxins of the cholera spirillum," immediate and

gratifying success.^*'
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It has likewise been utilized in the vomiting of

pregnancy, in the belief that the adrenals stand between
the body and the toxoBmias of pregnancy which arisem the chorionic villi. Again, in the condition known
as " cyclic vomiting " it has been tried with apparent
success.

It will be seen from these quotations that, so far, the
diseases mentioned have been acute, and often present
no known etiology. It is, therefore, more than possible
that the chromaffin system is at fault. But there are
encountered other conditions of a more chronic nature
which appear to yield to adrenalin, and these are more
particularly seen in children. Thus, a boy or giri who
develops asthenia, in some cases after an acute specific
illness, with languor, hypopiesis, and " backwardness "

at school, is in all probability suffering from hypo-
adrema. And it has been stated that administration
of adrenal extract counteracts this condition, renders
the patient more active, and banishes the indolence.

Again, after acute iUnesses in adults, where asthenia
and delayed convalescence is a marked feature, the
exhibition of adrenaUn should deserve consideration.
It is not improbable that a disturbance of the adrenal
hormone (which, it must be remembered, is a hormone
in the real sense of the word) contributes to the slow
recuperation and hinders recovery. Therefore, an
extract of the adrenals seems to be indicated. ' Or
alternatively, a pluriglandular preparation should be
selecte. if it is considered, on all the evidence, to be
desirable.
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Adrenalin, or an adrenal extract, has been tried in

exophthalmic goitre, but, so far as the present writer's

experience is concerned, the results have not been

encouraging.

BlairBell believes that osteomalacia should be treated

by means of suprarenal extract—not necessarilybecause

this extract is antagonistic to the ovarian hormone,

but because he beheves there is often suprarenal in-

adequacy in this disease.^ He thinks that the secre-

tions of the adrenals are of value during pregnancy in

" assisting the absorption and retention of lime." In

this coimection it is interesting to note that certain

observers have experimented upon the action of

adrenalin upon the growth of bone, and have found

that animals from whose bones rings of tissue have

been removed, if subjected to the ingestion of this

extract, heal with bony union much more rapidly than

the control animals who are not subjected to the action

of this drug. It would seem, therefore, that adrenalin

exerts a helpful influence upon the growth of osseous

tissue.

Now as to the methods of administrating the adrenal

preparations, and the different varieties which may be

utilized. The extract of the gland may be given either

separately or in combination with other hormones.

Thus, Houssay recommends the combination of

adrenalin and hypophysin, and maintains that given

together a smaller dose of the former extract is re quired,

AKliich, as it is the more toxic of the two, is a decided

advantage. " The combination may be used success-
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fully in fulminating intoxications associated with hypo-
tension, in tachycardia, and in myocarditis toxica,

either subcutaneously or by the r outh. The combina-
tion produces a greater and more persistent local

ischaemia than adrenaUn alone. The adrenalin neu-
tralizes the powerful enterokinetic actionof hypophysin,
while the active constituent of the posterior lobe of the
hypophysis counteracts the mydriatic effect of the
adrenal extract. "12 Swann has found that moderate
doses of a 1 in 1,000 solution of adrenahn administered
hypodermically completely cured, in two doses,

urticaria.

The extract of this gland may be given either as a
liquid preparation or as a soUd extract. Adrenalin or
adrenalin chloride may be administered by the mouth,
hypodermically, or intravenously (the latter in emer-
gencies). The first of these methods is the routine for

the majority of cases—i.e., where the treatment is

required in small doses, probably over a lengthy period.

Again, where it is to be utilized, not because there is

definite evidence that the adrenal substance is de-
ficient, but either as a counteraction to other hormones
which may be presumed to be in excess or simply for

its therapeutic action, this preparation may be relied

on. Orally it may be given in doses langing from 2 to

3 minims up to J drachm. The dose hypodermically
should be about half— that is to say, up to 16
minims.

This extract has also been used in the treatment of
asthma, with a considerable degree of success. It may



THE ADBENAL GLANDS 199

be given hypodermically or locally as a spray or douche

to the nasal mucous membrane.

Preparations of the gland are also made in the form

of dry extracts, but the dose appears to vary with

different authors. Thus, it is sometimes recommended

in doses ranging from ^ to 3 grains (for mild hypo-

adrenia), and it is possible that this variance is to be

explained by the fact that different authorities are

referring to different preparations. Again, some manu-

facturers supply a tablet containing 'the extract of

several of the ductless glands, such as thyroid, pitui-

tary, and adrenals. If it is desired to give a pluri-

glandular preparation, such as this, it is important to

know the exact dose of each extract which the tablet

contains.

We may mention here a possible method of counter-

acting hyperadrenia. The patient with over-action of

the adrenals is by no means uncommonly met with,

but the accurate treatment of such a case is difficult.

He is usually thin, nervous, with digestive instability

and disturbed sleep. It is always worth while to treat

such a patient with pancreatic extracts, as the antag-

onism between the adrenals and the pancreas is well

proven. It may be assumed that such extracts will

help to antagonize the excessive secretion from the

suprarenal glands, and thus assist in the maintenance

of a normal balance.

Finally as to the contra-indications of adrenal

therapy. It will be quite obvious, from what has

already been said, that hypertension is an absoluto

9
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contra-indication; also that it should never be admin-
istered in diabetes, as it is well known that the output
of sugar is increased by the administration of adrenalin.

Again, if it is given at all in tuberculosis, especially in

phthisis, it must be stopped as soon as any pulmonary
hae lorrhage manifests itself.

Provided that it is given under the careful observa-
tion of a medical man, who can observe the changes
which accrue as the treatment progresses, more particu-

larly with regard to the vascular tension and pulse, it is

not only a safe remedy, but a particularly successful one.

We shall refer in a subsequent chapter to the important
points in pluriglandular therapy, and to the factors

which decide our choice between the prescription of a
single hormone or a preparation containing the extracts

of several of the ductless glands.
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CHAPTER VII

THE PANCREAS

The next gland which we must study in connection

with the endocrine glands is the pancreas. And from

its importance in the bodily metabolism, an importance

which is receiving fresh proofs every day, it deserves a

high place in any series which deals with the internal

secretions. Apart from the vital nature of its external

secretion—that is to say, its digestive ferments—there

is an ever-accumulating mass of evidence to show

that th&' pancreas is concerned with the regulation

of carbohydrate metabolism in an even more im-

portant relation than are the thyroid and pituitary

glands.

For this reason alone, therefore, it behoves us to

have a practical knowledge of the pancreas and its

functions, and to familiarize ourselves with the results

of recent physiological research. We shall therefore

devote this chapter to a consideration of the structure,

functions, and pathology of disorders, of this gland,

and conclude by outlining the therapeutic possi-

bilities.
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I

AnAtomy and Phytiology of the Panoreai.

The pancreas is a tubulo-racemose gland, situated

transversely across the posterior wall of the abdomen,
at the back part of the epigastric and left hypochondriac

regions. In structure it resembles the salivary glands,

although it is of softer consistency and less compact
than these organs. It is compont'd of u head, a neck,

ft body, and a tail ; while its duct has received the name
of " the canal of Wirsung." This duct opens into the

duodenum, either in common w^th the ductus communis
choledochus or else by an independent orifice.

The gland is composed of alveoli, loosely held to-

gether by connective tissue, containing in its meshes
cells known as the **

islets of Langerhans." These
cells are of great importance, for, as we shall see later,

they are concerned, as physiological research has
shown, in the production of a hormone which governs

carbohydrate metabohsm. They are plentifully sup-

plied with bloodvessels, arranged in the form of a com-
pact network of capillary vessels.

For many years these cells have been known to exist,

but until recently their function has been hidden.

Now, however, it is becoming increasingly clear that
they, in all probabiUty, secrete a hormone which is

absolutely necessary for the continuance of Ufe. Pre-
viour to the recent work on internal secretion, the rdle

played by the pancreas was supposed to be solely one
of digestion; but Bayliss and Starling sho^3d as long
ago as 1902 that the digestive juices of the pancreas
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were capable of being stimulated by a riubatanee known

as secretin, which is derived from pro-secretin by treat-

ment with an acid. In normal digestion, pro-secretin,

wiien it comes into contact with the acid of the gastric

juices, is converted into secretin, which sets up pan-

creatic activity.

The external secretion of the pancreas is composed

(according to Halliburton) of water, organic solids,

und inorganic salts. The organic solids consist of the

ferments trypsin, umylupsin, steapsin, and a milk-

curdling ferment, together with other less important

constituents, such as traces of leucine, tyrosine, and a

small amount of proteid matter.^

These ferments are most importiint in carrying on

the digestive processes inaugurated in the mouth and

stomach ; but as their chemical actions are physiological

facts not directly connected with our study, we will

not deal at any length with them here. What does

concern us in this connection is the internal secretion

of the pancreas, and the influence it exerts upon meta-

bolism in general.

As we have \lready said, the islets of Langerhans

are of great interest in studying the internal secretion

of tliis gland, as recent work has confirmed the theory

that it is this part of the pancreas which is so essential

to life.
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The Internal Secretion ol the Pancreas.

In 1889, V. Mering and Minkowski made the impor-

tant discovery that removal of the whole or of a large

part of the pancreas was followed by hyperglycaemia,

and eventually fatal diabetes. That this is not due
to the abolition of the external secretion is proved by
the discovery that, if pancreatic substance is grafted

into an animal, glycosuria is prevented, although the

secretion of ferments into the aUmentary canal is absent.

Again, if the pancreatic duct be tied, the pancreatic

tissue atrophies, but it is beUeved that the islets of

Langerhans remain in a sufficiently normal condition

to furnish the body with the internal secretion. For
although diabetic symptoms do not ensue after liga-

ture of the duct (in spite of the atrophy of the pancreas)

if the organ be subsequently removed glycosuria

results.

Again, in support of the behef that the islets are

responsible for an internal secretion, it has been noted
that these cells are degenerated in some cases of dia-

betes, which is strong presumptive evidence that pan-

creatic diabetes owes its origin to an interference with

an internal secretion provided normally by the cells

in the islets of Langerhans. Schafer says that these

cells have a common origin with the cells of the duct,

although they^ are not connected with the alveoli or

ducts.*

Without going into elaborate details of pancreatic

physiology, we must give the bare outhne of the struc-
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tuie and behaviour of this gland, in order that its bear-

ing on the hormone balance and its relation to carbo-

hydrate metabolism may be clear.

To summarize the modem view as to the relationship

which the pancreas bears to diabetes, we may say that

it may fairly be assumed that the islets of Langerhans

secrete a substance which, circulating in the blood-

stream, prevents an undue amount of glucose from

accumulating in this fluid. Hedon has shown, by

passing the blood of normal animals through a de-

pancreatized dog, that glycosuria may be prevented.

This serves to show that the blood of normal animals

contains some substance or substances which regulate

carbohydrate metaboUsm.

The Relation of the Pancreas to Diabetes.

This evidence, when added to the facts about the

islets to which we have already referred, is sufl&ciently

convincing to warrant us in assuming that the pancreas

possesses an internal secretion which, by its presence

in the blood, regulates sugar storage, although its in-

fluence upon the glycogenetic properties of the Uver

has still to be determined. In tliis connection, Schafer

suggests that " the substance produced by the pan-

creas islets may be a chalonic autacoid which tends to

inhibit the formation of glucose from glycogen, and

incidently to promote the storage of glycogen, so that

in its absence the glycogen which is present in the

Uver is rapidly converted into glucose, and the sugar
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absorbed from the aUmentary canal formed in the body
IS not stored by the Uver. The result again will be
hyperglycaemia and glycosuria."8 Sohafer proceeds to
say that the " hypothesis that there exists a chalonio
or inhibitory agent in the internal secretion of the pan-
creag which affects carbohydrate metabolism is prob-
ably the correct one."*

In any case, the evidence as to the part played by
the islets of Langerhans in the production of diabetes
18 very complete; the discovery by Opie that a man
who had died of diabetes possessed atrophy of these
cells was a strong confirmation of the theory that these
islets possessed some such function. This has been
confirmed by numerous autopsies, so that one of the
greatest authorities on this subject. Professor Van
Noorden, now maintains that no diabetes can exist
without disease of Langerhans' islands.^ This authorm the same place divides diseases of the islands into
two groups: those which result from diseases of their
environment, and those resulting from specific disease
of the islands independent of their surrounding tissues.
The first of these groups would include such affections
as inflammatory conditions of metastatic origin, or
inflammation proceeding up Wirsung's duct, and pan-
creatic arteritis; while the second group includes "

con-
genital constitutional atony of the island system"
and " acquired atony of the same system." In asso-
ciation with this classification—that is to say, in support
of the idea that some cases of diabetes owe their origin
to disturbances from without the pancreas—Morris
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believes that a bacterial infection from the duodenum

may cause pressure upon the islets, and thus set up a

pancreatitis. When the pancreatitis is reheved, the

pressure disappears and hkewise the glycosuria.®

The present writer has quoted these views for the

reason that they offer a feasible theory as to the pro-

duction of pancreatic diabetes in man, and give some

idea as to the manner in which interference with

Langerhans' islets may be brought about.

Apart from the interest of the recent discoveries

which physiologists have made about the functions of

the pancreas, these discoveries throw an added light

upon the part which this gland displays in the general

bodily metabolism, as well as its importance in support-

ing the hormonic balance. Again, our newly found

knowledge explains many facts which were hitherto

known as facts, but lacked an explanation. As an

example of this assertion, we may mention one factor

which characterizes glycosuria—namely, the increased

liability to infection. It has been known for many
years that the diabetic possesses little phagocytic power,

and that he is not only a bad subject for operation,

but also extremely prone to develop concurrent diseases,

such as tubercle. Many observers have drawn atten-

tion to this fact, and have emphasized the lowered

resistance to the tubercle bacillus which diabetics

possess.

H. R. Harrower published an article in the Practi-

tioner, in which he dealt very fully with the influence

of the pancreas and its extracts upon infection; and he
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maintained that this gland is concerned with defending

the body against bacterial infection. This is reprinted

with additions in his recent book,' and the reader is

referred to this chapter for an able and comprehensive

accomit of this action of the pancreas.

In discussing the action of the pancreatic hormone,

we must bear in mind that it, like all other internal

secretions, has a relation to its fellow-hormones, and
that some facts bearing upon this have been recently

brought to light. Thus, it has been shown that the

thyroid as well as the parathyroids influence pan-

creatic activity, but in opposite relations. The thyroid

appears to be antagonistic to the pancreatic secretion,

for its removal tends to prevent pancreatic diabetes;

while the removal of the parathyroids assists hyper-

glycsBmia. We have already seen that there is an

increased tendency to glycosuria in Graves' disease,

while there is always an increased sugar tolerance in

the opposite condition, submyxoedema.

Another factor which must be mentioned when dis-

cussing sugar metabolism is the permeabiUty of the

renal filter—that is to say, the amount which the

kidney is capable of passing through its meshes. The
normal sugar content of the blood is about 0-1 per cent.,

and to this amount the renal apparatus is impermeable.

But if the amount exceeds this figure the kidney is

unable to resist the hyperglycaemia, and sugar passes

into the urine. A marked degree of hyperglycsemia

is always present as the result of extirpation of the

pancreas, and this is the immediate cause of the glyco-
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saria. The immediate production of sugar in the blood

in excessive quantities following upon pancreas removal

is doubtless concerned with several facts which bear

upon the hyperglycaemia. The glycogen in the liver

is one of the first substances to be altered by the opera-

tion, and this is very markedly reduced shortly after

the removal of the gland. After generous feeding with

carbohydrates, moreover, only traces of glycogen are

able to be discovered. In contrast to this, the leuco-

cytes exhibit a very high glycogen content. It is

possible that this freeing of the glycogen reserves is one

source of the increased amount of sugar in the blood,

but it can hardly be the only one, for it would soon

be exhausted. The additional sugar must come from

albuminoids and fats, and this would in some measure

account for the extreme wasting which these cases

show.

So much for a few facts bearing upon the relation

between the pancreas and the symptoms of diabetes.

Now we '1 discuss a httle more fully the internal

secretion of this gland before turning to the therapeutic

consideration of the pancreas.

Or^in of the Pancreatic Internal Secretion.

It was at first supposed that, if an internal secretion

existed at all in this gland, it was formed by the same

cells which manufactured the ferments—in fact, that

such cells performed a double action. In 1869 Lan-

gerhans first drew attention to those groups of cells

' t-
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which have since borne his name, and from their

characteristics it is now assumed that they are re-

sponsible for the internal secretion. They are com-
posed of badly defined polygonal cells, with large

nuclei, and a very free blood-supply which comes from
capillary bloodvessels in intimate relation to the cells.

It is generally believed that these cells have no com-
munication with the acini of the gland, but the question

is not definitely settled. In some of the lower animals
proof is forthcoming that there exists some connection

between the excretory ducts and the cells of the
islands.* Again, it is beheved by some workers that
the islets play a part in the production of the external

pancreatic ferments, or, again, that the islets and the
acini are not functionally differentiated.

The action of adrenalin upon pancreatic activity is

of interest, for it is well known that adrenalin when
injected into the blood-stream sets up a temporary
glycosuria; but it is not equally well known that some
observers have found that the administration of

adrenalin to animals has been followed by the appear-

ance of necrosed areas in the islets of Langerhans.
Although the action of adrenalin in producing glyco-

suria is apparently mainly through the pancreas, that

this is not solely so is evidenced by the fact that there

is an increase of sugar even in depancreatized animals
after the administration of adrenalin. Again, hyper-

* Some observers have been able to inject the islands through
the ducts, while others have observed connections between
lumina in the islands and the acini.
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glyosBmiw can be produced by means other than dis*

order of the pancreatic functions and the administra-

tion of adrenalin, such as puncture of the fourth

ventricle and stimulation of the splanchnics.

A fact which is interesting from the promise of thera-

peutic possibilities in the future is that elicited by

Zuelzer—namely, that adrenalin glycosuria can be

overcome by the administration of pancreatic extracts

and juices ; for, whether due to an antagonistic action

on the adrenal hormone or to its effects on the per-

meabihty of the kidney, it shows promise of further

therapeutic developments.

It has been stated that adrenalin instilled into the

eye of a depancreatized animal causes dilatation of the

pupil, which does not occur in the normal animal, and

this test has been made use of for the diagnosis of pan-

creatic diabetes, as it has been shown that it is like-

wise present in man in some cases of diabetes. In any

case, it seems that it will not be long before further

light will be thrown both upon the relation of the pan-

creas to the production of diabetes, and also upon the

site of production and the more exact nature of the

internal secretion.

\m

m
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Therapeutic Considerations.

We now come to a brief consideration of the thera-

peutic possibiUties of extracts of pancreas. It has

been necessary in this chapter to deal somewhat fully

with diabetes, as the study of this condition is directly
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related to any consideration of the internal secretion
of the pancreas; and our knowledge at the present time
has been mainly gained by experiments in the pro-
duction of hyperglycsBmia and glycosuria and their

relation to the pancreas.

In dealing with the therapeutic side of the pancreas,
we must realize that a good deal of difference of opinion
exists as to the eflScacy or otherwise of this particular
form of hormone-therapy. First, with regard to the
administration of pancreatic extracts in cases of
diabetes, Schafer, writing doubtless from the experi-
mental standpoint, says: " It is not found that pancreas
extracts have the effect of antagonizing the results

of pancreas extirpation; in this respect they offer a
parallel to the negative results of suprarenal extracts
in antagonizing the effects of adrenal deprivation."»

It must be remembered that it is not maintained that
all cases of diabetes which are encountered clinically

are of necessity due to pancreatic disorders, in spite of
the opinion of Van Noorden, which we have already
quoted. It is therefore only reasonable to assume that
some cases of diabetes which we treat with pancreatic
extracts may be due to causes other than pancreatic.
If this is so, we must not expect to improve every
patient suffering from glycosuria who comes under our
care by the administration of pancreatic preparations.

The reasons why we may expect that this treatment
will not be universally successful are summarized by
narrower as follows

:

" First, not in every case of diabetes is the pan-



THE PANCREAS 148

creatic factor present or prominent. Second, very

few preparations of pancreas are made with the object

of specifically supplying as much as possible of the

islet substance. Third, it is no easy matter to supply

the lacking hormone, for it is normally supplied con-

tinuously to the blood, and we have no means of know-

ing how much is elaborated, or, in disease, how much
is lacking, in each case. Fourth, the antagonism of

the chromaffin hormone must be considered; for the

diabetes may be due not simply to a deficiency of the

pancreatic internal secretion, but to an exaggeration of

that of the adrenals or a combination of both. Fifth,

evidently several other factors are concerned, and

hence the hormone treatment of diabetes alone cannot

be instituted with hopes of success."^

Having given the reasons why this method of treat-

ing diabetes is at present not entirely successful, we
may perhaps be allowed to quote a few opinions which

are favourable to pancreas-therapy. Thus, the same
author a little farther on in the same chapter says:

" It is evident that the pancreas ferment preparations

may have an excellent influence upon glycosuria."^°

Harrower explains this thus: " This is probably due
to the restorative action on the pancreas caused by the

reinforcement of digestion, and the removal, in part

or altogether, of the pancreatic disability, which is

not alone reflected upon its external, but also on its

internal secretion."

Again, Harrower refers to trypsogen (a combination

7t the ferments trypsin and amylopsin with the internal

III
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secretion) as having benefited several cases of un-

doubted diabetes mellitus; occasionally the sugar has

quite disappeared, more often the symptoms charac-

teristic of this complaint have been much benefited,

weight has been increased, polyuria quite controlled,

and sugar reduced."^^

There are also on the market other preparations of

pancreas, some of which are composed of one or more

of the pancreatic ferments, while others are extracts

of the whole gland. Before proceeding farther with

the discussion of this form of therapy, we must em-

phasize that it is absolutely essential it should be re-

garded, in so far as diabetes is concerned, as an adjunct

rather than as a sole form of treatment. For it is

quite agreed that where there is excessive glyceemia

there is every reason to relieve materially the strain

upon the pancreas by limiting the ingestion of carbo-

hydrates. Therefore, so far as this disease is concerned,

diet should always be the primary consideration, and

an endeavour to replace a lost or diminished internal

secretion a justifiable secondary one.

Another preparation which contains the extracts of

liver and pancreas is Kinazyme, and it is recommended

by its manufacturers to increase weight ; it is also said

to be a valuable adjunct to the treatment of tubercu-

losis. It may be presumed that this not only is

believed to encourage normal digestive processes, but

also to raise the bodily resistance to infection.

It has also been stated that extracts of pancreas are

useful in hypertension, presumably for their counter-
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acting power on the chromaffin system. In cases

where there is some evidence of hyperadrenia, such

treatment should be given a trial.

Finally, while insisting with as much stress as

formerly upon dietetic and hygienic principles in the

treatment of diabetic and kindred disorders, the prac-

titioner should bear in mind preparations of this gland

;

for it is quite possible that such preparations will turn

the scale in favour of the patient, while if left solely

to the conservative method of withholding carbo-

hydrate food it might turn in favour of the disease.

Such therapy as is offered by extracts of the pancreas

is rational and harmless, and it must be confessed that

there is an opening for any form of treatment which

will make the lot of the diabetic an easier one. For

this reason alone, even if no other is forthcoming, it is

advisable to try this form of opotherapy in those

diseases where it may be assumed that the pancreas

is at fault ; not only in definite diabetes, but in deficient

digestion (the so-called carbohydrate dyspepsia), either

alone or combined with preparations of the intestinal

secretions, to which the pancreatic ferments have so

close a relation.

These diseases, whose name is legion, offer a legi-

timate scope for the rational practice of organo-therapy,

and so far as assimilation is concerned the pancreas

may be regarded as the foundation, which, if upset, even

by temporary or slight disturbances, is capable of up-

setting the balance without which normal metabolism

is impossible.
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CHAPTER VIII

THE SEXUAL ORGANS AND THEIR INTERNAL
SECRETIONS

It will only be possible to review briefly the main

features of the sexual organs and their hormones. For

the subject is so vast, and the difference of opinion

which exists about many of these organs and their

secretions is so great, that it would necessitate a

lengthy study, which is not possible with the space at

our disposal. We shall therefore enumerate the main

facts with regard to the hormones elaborated by these

glands, and deal briefly with the relations between

these secretions and those of other of the endocrine

glands.

For this reason, if some of the views may appear

dogmatic, it must be remembered that we are unable,

owing to limitation of space, to give the results ob-

tained by different observers, but must content our-

selves with an expression of the views which have

obtained more or less general assent.

We have mentioned in previous chapters that an

intimate relation exists between many of the sexual

seeretic "^t and the hormones elaborated by some of the

other ductless glands. As an example, the adrenals

147
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have an intimate relation with the ovaries and testes,

and more than a few cases are recorded which bear

this out. Elliott mentions the case of a young woman,
perfectly normal sexually, who at the age of twenty

lost her menses; thir was followed by the appearance

of secondary sexual characteristics of the opposite sex,

such as the growth of a beard and the development

of a masculine type. Four years later she was operated

upon and a tumour of the right adrenal gland removed.^

Again, a case described by Alberti shows a similar

relationship, only the perversion is differently con-

nected. The patient was a young girl who was per-

fectly normal sexually, but who gradually rever' -\ to

the masculine type. There was a loss of adipose tistiue,

the hair increased, more especially upon the body, the

breasts became soft, and the voice deepened. A few

years later she was operated upon for ovarian tumour,

and eventually died of peritonitis. These two examples

are selected, for they refer to relations between two

different systems, and show that an intimate relation-

ship does exist between the sexual glands and other

of the internal secretory organs.

Internal Secretion o! the Testis.

Recent experiments have shown that the internal

secretion of the testis has a vast influence in animals

belonging to the species which has a periodical rutting

season, for changes in various parts of the body as well

as in the reproductive organs have been noticed at
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such times. If there is an internal secretion provided

by the testis and the ovary, where is this formed ? It

is now believed that the " interstitial cells of Leydig
"

in the testicle, and the corresponding cells in the

ovarian stroma, are the sites where this secretion is

manufactured.

The changes which appear at puberty owe their

origin to an internal secretion which " sensitizes " the

nervous reflexes concerned with the performance of

the sexual act. That the various nervous reflexes are

developed to a high degree of sensitiveness has been

shown by experiments on frogs during the spawning

season, which proved conclusively that these animals

develop additional nervous mechanisms during the

period of sexual activity.

Again, it has been abundantly established that a

large number of internal secretions are concerned in

the development of the sexual glands; for sexual pre-

cocity can be associated with tumours of the adrenals

and with disturbances in the hormonic balance; while

the influences upon sexual development which are

exerted by the hypophysis have already been dis-

cussed in a previous chapter.^ It would seem, how-

ever, that the adrenal gland is especially concerned

with the regulation of the sexual secretions, for, in

some post-mortem examinations of cases of sexual

precocity, out of seventeen such cases, and four surgical

cases, suprarenal tumours were found in eleven, nine

being girls and two boys.^ There are many more such

cases which have been published which certainly
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justify us in assuming that the relation between the

genital glands and the chromaffin system is a close

one, and morphologically this is to be expected.'*

The Uterus and Mammary Gland.

Now for a few words about the relation between the

genital gland of the female and the mammary gland.

There can be little doubt that the development of this

latter organ depends upon a secretion from the genital

apparatus. It was at one time thought that the con-

nection between the uterus and the breast was a nervous

one; but this has long since ceased to be believed, as

experiments have shown that destruction of the nervous

connection has no influence in inhibiting the flow of

milk in a pregnant animal. The connection is there-

fore by means of a chemical messenger; and it is now
believed that this messenger emanates from the

ovaries, and not from the uterus, as was formerly

supposed. Experiments have shown that the mam-
mary gland does not develop after removal of the

ovaries in young animals, but that transplantation of

ovarian substance produces normal development.

Much work has been done recently upon the relation

between the mammary gland and the pregnant uterus.

The question to be solved is, Prom what source comes

the hormone which activates lactation ? Is it from the

maternal or the foetal organs ? Does it come, as

maintained by Halban, from the placenta, or does the

foetus provide it, or is it a product of the uterus or

1
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ovary ? We have not space to enter into the details

of the physiological work which has been done on this

subject; we must therefore content ourselves with out-

lining the views of authorities.

Basch, from the results of experiments in which he

injected placental extracts, came to the conclusion that

mammary activity during pregnancy depended upon

a substance found in the placenta. Starling and Lane-

Claypon experimented with injections of foetal extract,

extract of uterine mucous membrane, and ovarian

extract. They produced mammary hyperplasia by

injecting foetal extract, but the other extracts were

inert in this respect. This has been confirmed by

experiments carried out by Foa, and also by Biedl and

Konigstein.

Without entering into any further details of these

experiments, we may quote in full the conclusion at

which Biedl arrives on this subject, for it gives a good

hypothesis upon which to base our views. " The

secretion of the hyperplastic mamm» is not diflficult of

explanation. ... The growth of the gland is the

expression of an assimilatory increase of material with

simultaneous inhibition of disassimilatory decomposi-

tion. The growing gland produces no secretion, or

very Uttle (colostrum). With the suppression of the

assimilatory hormone supplied by the foetus—that is

to say, at birth or by termination of the pregnancy

during the second half—disassimilatory decomposi-

tion, as expressed by the secretion, is enabled to proceed

unchecked."^

i
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We need not spend much time in studying the effects

of castration upon development, for these are well

known. Theie are, however, one or two facts which
are important.

Effects of Castration.

The removal of the ovaries in young animals pro-

duces certain features of arrested development, among
these being a rudimentary condition of the Fallopian

tubes and uterus. It has been shown, however, that

the transplantation of ovarian tissue under the skin

remedies all these defects and the animal develops

normally. This shows definitely that the controlling

influence is chemical (hormonic), and not reflex. Again,

the effects of castration upon young male animals, and
upon youths, as is practised in the East, shows that

there is a definite controlling agent in the secretion of

the genital glands which, directly or indirectly, governs
growth. Thus, changes take place in the bones, par-

ticularly in the skull and the pelvis, which produce an
increase of growth, with retarded ossification of the

epiphyses.

Pregnancy appears to be accompanied by reduced

ovarian secretion, and it has been noted that young
females grow during pregnancy, which, accompanied
as it is by diminished ovarian secretion, would appear to

show that the restraining influence of this secretion is

temporarily removed. Or, to put it in another way,
the sexual glands elaborate a hormone which is con-

cerned in the ossification of epiphyses; if this be with-
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drawn before ossification is complete, increased skeletal

growth ensues.

Again, castration affects the hormonic balance, as

is shown by the changes which are produced in the

thyroid, thymus, pituitary, etc., by removal of the

testes: and Fichera showed, in 1906, that the enlarge-

ment of the pituitary which followed castration in

animals could be reduced by the injection of extract

of the testicle. Again, it has been shown that the

thyroid under such conditions is atrophied, the thymus

persistent, and the hypophysis enlarged. Only a few

experiments have been performed on this aspect of the

relationship of the genital glands with other of the

internal secretion organs; but in one instance of a

eunuch dissected by Tandler and Gross these changes

in the thyroid, thymus, and pituitary, were noted.

Again, the general metabolism is profoundly affected

by changes in the reproductive organs; and the obesity,

and in some cases mental sluggishness or other psychic

changes which occur in senility, are too well known to

require more than mention. Lowy and Richter in-

vestigated the metabolism in castrated animals, and

showed that there was a reduction in proportion to

body-weight, as well as a reduction in the total meta-

bolism of the body.

The relation between ovarian secretion and osteo-

malacia has been the subject of much speculation.

Biedl thinks that, while it cannot be maintained that

we have definite proof of the causative role played by

the ovarian secretion in the production of this disease

Hi

I



I

164 THE OBGANS OF INTERNAL BECBETION

the probability is that the ovary, rather than any of

the other endocrine glands, such as the thyroid, thymus,

etc., is the main gland concerned in the production of

the disease; although there may be several glands

concerned, the ovary is certainly the chief.

The pioneer work which Brown-S6quard undertook

in administering to himself extracts of testicles, and

the report which he made as to the results, may be

said to have founded the theory and practice of organo-

therapy, however empirical this treatment was and,

to a certain extent, still is. His results are very well

known, and need not be stated here at any length;

suffice it to say that he found his strength much in-

creased by this administration, he was less liable to

fatigue, his excretory apparatus was improved, and the

effects were in general satisfactory. Testicular extract

is said to contain nucleoprotein and toxic bases, and

it has been stated by some observers that the results

of administering such an extract to animals are wide-

spread and important; also it has recently been said

to play a part in the production of the genito-vesicular

reflex (Serralach and Pares, quoted by Biedl). On

the other hand, it has been stated that ovarian extract,

when injected, lowers blood-pressure, causes in the

thyroid gland a preliminary reduction followed by an

enormous increase in volume, and reduces the volume

of the kidney.
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The Internal Secretions ol the Sexual Organs.

As we have already said, the cells of Leydig are

supposed to be the seat of formation of the internal

secretion of the testis; and an interesting fac*, in con-

nection with this is that puberty produces an enormous

development of these cells, while old age sees a marked

degree of atrophy of the same cells. It is stated that.

in those cases where cryptorchidism in man is asso-

ciated with the development of secondary femimne

characteristics, there is complete sclerosis of the

testicle, and that the cells of Leydig are reduced to a

few scanty groups (Biedl).

Without going farther into the physiology of the

testicle, it is sufficient to say that there can be very

little doubt that these organs play a vital part m the

production of secretions which, although w 3 are ignor-

ant of their full importance, are necessary for the de-

velopment of a normal man: not only in so far as sexual

characteristics are concerned, but even with regard to

the adequate working of his nervous system.

The secretions of the prostate are likewise not fuUy

known, certainly so far as its internal secretion is con-

cerned. Its external secretion exerts an influence upon

the spermatozoa, and dilutes the testicular fluid; but

little is known of the properties of its hormone, except

that injections of prostatic extract made from ammals

are extremelv toxic. Therapeutically, extracts of

prostate gland are not prescribed much in this country.

* •
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although they are supposed to be beneficial in post-

operative melancholic conditions following removal of

this gland.

Therapeatiof ol the Sexual CHandi.

We must now turn our attention to the therapeutic

possibilities of extracts of the genital glands, and we

shall endeavour to give a resume of the possibilities of

such therapy.

A very wide range of treatment is open for the ad-

ministration of preparations made from the gonads,

and it is now established that, in conjunction with

other organo-therapeutic preparations, should these be

indicated, a great deal of benefit may accrue to patients

suffering from a variety of diseases which it would be

difficult to ameliorate by other means.

Let us commence our study by considering the help

which may be given to that very widely encountered

disease, nuurasthenia. It has been conclusively proved

that the exhibition of some preparation of the testes

(such as Spermin) has the power of raising the amount

of muscular work available, of increasing the strength

of the individual, and of banishing ready fatigue. In

other words, the conclusions arrived at by Brown-

S6quard have been substantiated, and it is now be-

lieved that the administration of testicular prepara-

tions is followed by improvement in these cases. Some

manufacturers combine this substance with other se-

cretions in the form which Leonard Williams aptly

calls a " mitrailleuse."
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Unfortunately, there appears to exist some degree

of opposition to this remedy, and in consequence it

has never been widely used. There is, however, a good

deal to be said for its powers, and Harrower summarizes

its utility in the following words:

" A course of treatment with testicular extract fre-

quently accomplishes such a number of changes of

such remote organs, and influences such widely dis-

connected ones, that to report actual results might

even be sufficient to discountthe position of this method.

The extent of these results is undoubtedly due to the

stimulating action of the testicular hormone upon the

endocrinous system as a whole, and as a means of re-

vitahzdng an individual with deficient oxidation, poor

nutrition, nervous inactivity, and general weakness,

the system is of undoubted value. There are few

single remedies which can compare with active and

properly prepared testicular extracts."^

The therapeutic possibilities of the ovaries are

numerous. Thus, it is well known that an intimate

relation exists between the pituitary gland and the

ovaries, and consequently, in undertaking the treat-

ment of disorders of the pituitary, this fact should be

remembered. The administration of ovarian extract

is frequently indicated in such cases, more specially

where the symptoms point to excessive bony growth

(it has already been said that the ovary is presumed to

exert an influence on the ossification of the epiphyses).

In this connection Blair Bell, speaking of imperfect

development, says:

.W
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" Nearly all the patients are adipose, whether the

deficiency arise in the thyroid, pituitary, or ovaries.

II there be pituitary insufficiency, the skin will be

found to be soft and smooth; if there be thyroid in-

sufficiency, it is harsh and rough. With pituitary in-

sufficiency the blood-pressure tends to be below 110

mm. Hg; but with thyroid insufficiency it is usually

normal (125 mm. Hg), or slightly above normal."'

Further, if it be true that both thyroid and pituitary

insufficiency induce ovarian insufficiency, then we can,

as Blair Bell points out, treat the ovarian deficiency

by means of either thyroid or pituitary extract. This

simpUfies treatment in so far as this class of disorder

is concerned; but, nevertheless, for other instances of

ovarian deficiency, such as are exemplified in derange-

ments of the catamenia, ovarian extract will be found

to be very useful. Again, Blair Bell himself drew

attention to the influence of the ovaries upon calcium

metabolism, and showed that the calcium in the urine

was diminished after oophorectomy by one-half;^

which again bears out what we know with reference

to the beneficial effects which follow (in cases of osteo-

malacia) when double oophorectomy is performed.

narrower says that better results are obtained by

the exhibition of extracts of the corpus luteum than

are recorded by the ingestion of extracts of the whole

gland ; and other observers are of the opinion that the

superiority of this extract over the total extract of the

gland is incontrovertible. Extract of corpus lutemn

will be found useful in neurasthenia in women, in
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difi&cultiea arising at the menopause, after removal of

the ovaries for cystic or other disease, and in coiyuno-

tion with thyroid or pituitary for incomplete develop-

ment, etc.

Several writers, notably Leduc and Blair Bell, lay

great stress upon the calcium metabolism of the body»

and its relation to disorders of the nervous system

(neurasthenia, hystero-epileptiy). Thus, we know that

there is a storage of calcium salts in hypothyroidism,

and an increase in the calcium metabolism in Graves'

disease; also that at times Uke the menopause a dis-

turbance of more than one gland may take place. The

signs in any individual case may point to which of the

endocrinous glands is chiefly at fault; but the best

results are probably obtained, as Blair Bell points out,

by the administration of ovarian extracts, in company

with whichever of the other glands appears to be at

fault. Again, this writer suggests that the mental de-

pression from which some women suffer at the cli-

macteric can be much relieved by the administration

of thyroid extract. This in itself would point to the

thyroid as being one of th glands deficient in secretion

at the menopause.

One more fact in connection with the ovaries, and we

can pass on to th< consideration of other secretions.

It is assumed that menorrhagia may be due to exces-

sive action of the ovaries—i.e., hyperoophorism, with

which may be associated hyperthyroidism. If this

may be presumed to be so in any given case, it is

obviously wrong treatment, and may even do harm.

It
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to administer ovarian extracts; for the same reason

extract of thyroid gland must be avoided. On the

other hand, where amenorrhoea is present, especially

where the appearance of the menses at puberty is de-

layed, we may with advantage prescribe thyroid extract

with or v'thout ovarian extract, remembering the

stimulating > 7ect which this extract exerts upon this

function. Therefore, where obesity is associated with

amenorrhoea the possibility of hypo-obphorism should

be borne in mind.

We must refer in passing to the mammary gland, and

state briefly the modem conception as to its utility as

a therapeutic agent. We h>\ve already pointed out

that Starling and Lane-Claypon experimented with

foetal extracts, and came to the conclusion that such

extracts were capable of producing hyperplasia of the

lammsB. Therefore it would seem from this that the

foetus is the seat of formation of a hormone which

stimulates the secretion of the breasts. That there is

a close relation between the uterus and the mammary

gland has been known for a long time; what that re-

lation is exactly we are better able to say now than

formerly. The obvious connection between the funo*

tioning of the breast and the uterus is exemplified by

such occurrences as the enlargement of the mammte

at puberty and pregnancy, the intimacy of its nerve

connections, and the pain in the breasts during men-

struation. The following facts also bear upon this

study: The placental hormone, to which wo havo

already referred, when injected into another animal,
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hi tui . onnection it is interesting to note that

iti.7 . ra have found that the rupture of the

produces a flow of milk; and this will Ukewise take

place in transplanted portions of the J iJ.

Tho relation of the ovary to the mammary gland

has something in its bearing of an antagonistic nature.

Thus, although complete ovariotomy may result in

diocir^earance of the breasts, which latter glands will

re ippear nnon grafting ovarian tissue, some observers

beiijve t: a* V, \rian secretion is antagonistic to mam-

•j ar

seme H'

»nf> obi' '. ? in the ovary results in the growth of the

niiia'iiiL-.ry glands.

f'wrri *'K' therapeutic standpoint, moreover, the

bil-'je of evidence is in favour of administering

mammary extract to promote lactation. It is also

stated to be useful in combating dysmenorrhoea and

menorrhagia; it is not improbable that it is able to

render aid to the uterine functions, either on account

of its supposed correlation with the thyroid gland, or

on account of the known sympathy which exists

between the mammse and the uterus.

We have now outlined the facts with reference to

the reproductive glands and their internal secretions,

and we have indie •'ied the lines along which treatment

by opotherapy of tuese disorders may be conducted.

I

I

!

m
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CHAPTER IX

THE INTERNAL SEOREnONS OF DIGESTION

No book dealing with the ductless glands and their

internal secretions would be complete without due

reference to the part played by chemical messengers

in the processes of digestion. For while our knowledge

in this field is very incomplete, we know now that many

of the factors which contribute to normal digestion

are chemical, and not, as was previously thought,

nervous in origin. It was previously assumed that

the functions of digestion were regulated by either

the sympathetic or central nervous system, and the

influence of hormones was unrecognized. But recent

work on digestion has shown that even in this field

the work performed by autacoids is by no means

unimportant.

For this reason, therefore, we propose to discuss

briefly the internal secretions concerned in digestion,

and to outline the main features of their work. We

hall also, wherever possible, draw attention to any

relationships which may be presumed to exist between

the organs of digestion and other glandular structures

of the body.

The salivary glands have been supposed to secret*

If
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a hormone which playa a part in digestion either by

stimulating the later stages of digestion, or by '•arrymg

on salivary digestion in the stomach. There is now

no doubt that this tage of digestion continues in the

stomach, certainly in that part of the bolus which

remains alkaline-that is to say, until it is soaked

through with the gastric juices; and therefore the mam

work performed by the ferment may be said to be

carried on in the stomach.

Again, certain authoritit'^ lay stress upon the parotid

juice, and the possibility that it may be influenced

by chemical messengers; while some clinicians have

worked with preparations of the sahvary glands,

and have reported that they have influenced some of

the abnormal conditions arising in other and remote

organs. Thus, they have been used for ovarian

disorders (the close connection existing between the

parotid gland and the gonads is shown by the meta-

static inflammations arising in the course of parotitis

in the testicles and ovaries), and have been said to do

good. Apart from this, which we have mentioned

in passing, there is no evidence, not even presumptive,

that the salivary glands are useful from the thera-

peutic standpoint.

When we turn to the question of gastric and duo-

denal digestion, we find that we are at once in quite

a different position. At the risk of wearying our

readers, we will briefly recapitulate the work which

led to the important discovery that pancreatic

digestion is dependent upon chemical stimulation.
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Following upon the researches of certain observers,

it was discovered that the introduction of dilute

hydrochloric acid into the alimentary canal was followed

by a marked increase in pancreatic secretion; that this

was due to the acid coming into contact with the walls

of the duodenum; and that this produced a hormone

which possessed the property of stimulating pancreatic

secretion. It was the discovery of this last factor,

a discovery made by Bayliss and Starling in 1902,

which may be said to have laid the foundation of our

present knowledge of the importance of the chemical

messenger in keeping that balance in organic meta-

bolism which alone can produce perfect health.

This substance has been named " secretin,'" and is

released from its precursor prosecretin by the entrance

into the alkaline duodenum of the acid chyme. This

substance, which has been called the principal ali-

mentary hormone, is present in all animals, and is not

only a human property; in fact, it has been stated

that the human intestine is relatively and actually

lower in its secretin-content than is that of the sheep.^

An analogous secretion is furnished by the pyloric

walls, and has been called gastric secretin or gastrin ;

and it acts upon the oxyntic and peptic glands of the

stomach. Edkins was the first to demonstrate the

presence of this substance in the stomach, and to show

that its object is to stimulate into activity the secreting

cells of the stomach. This hormone has a precursor,

known as 'pro-gastrin, from which the hormone is

formed, either by the products of digestion or by other

gtimuluB.
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In this way, then, do we find that a ohemioal

meesenger exists to activate from latent ohemioals

an active substance; and that in both cases—the

gastric and the duodenal—the key which unlocks

this chemical is a normal and usual concomitant of

digestion. In the case of the duodenal " secretin,"

the acid unlocks the secretion either by neutralizing

a substance which inhibits the flow of secretin, or

else by directly producing the substance " secretin
"

from its precursor " pro-secretin." Whichever is the

case is not a matter which need detain us here, and

we will pass on to discuss other properties of this

important hormone.

It appears that secretin acts not only in the upper

intestinal tract in producing pancreatic secretion, but

also on the lower intestinal walls

—

i.e., the ileum

—

and assists in the production of succtis enlericus.

It likewise stimulates bile production, and it is said

that the typical stools of jaundice have been rendered

normal in colour by a few doses of secretin. In this

way, therefore, this substance may be regarded as

an excitant of the motor functions of the bowel; for

it has a laxative power partly dependent upon its

action upon the intestinal juices and partly owing

to its action in increasing the normal laxative, the

bile. But it is necessary that a certain element

should be present in the blood, as Hustin has shown

that secretin alone is incapable of stimulating the

pancreatic juice in the absence of blood. " The

pro-secretin of the duodenal wall is first changed into
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secretin by contact with hydrochloric acid; it is then

carried in the blood-stream to the pancreas, whei^

as a result of chemical change, its characteristic features

are lost, secretin combining with amylofwinogen and

steapsinogen, to form the ferments amylopain and

steapsin, and with the precursor protrysinogen, to

form trypsinogen. This last becomes the ferment

trypsin only after it has come into contact with the

entero-kinaise in the intestinal canal."*''

It will be seen from what we have already said

that the acid content of the stomach is of great impor-

tance in the production of the secretion of the pancreas,

and to a lesser degree of the other intestinal and hepatic

secretions. It will also be seen that it is not unlikely

that much of the good which has long been recognized

to accrue from the prescription of acid mixtures in

dyspeptic and constipated subjects may in reality, as

pointed out by Harrower, be due to the release by

such acids of the internal secretions of the bowel and

stomach. The hydrochloric acid of the gastric mucosa

has several important functions to perform, among

these being its work as an antiseptic, its work in

opening the pyloric sphincter, its power to activate

pepsin, and lastly its action as a stimulant to the

pancreatic secretion. In its absence pancreatic diges-

tion cannot be carried on, for secretin cannot be formed

from pro-secretin.

Although the facts which we have related with regard

• Although this is beUeved to be the sequence of events,

there i» still (Wine divergence of opinion on the subject.

^BL'rrjes js.- --^.,
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to secretin are well known and generally admitted as

proven, little is known as to the actual constitution

of this substance. It is not a ferment, but exactly

what it is we do not know. It is, like the other hor-

mones, a substance of low molecular weight, and, as

we have already seen, it stimulates the formation of

all the ferments of the pancreas. Its work in the com-

plex scheme of digestion is balanced to a nicety.

Thus, it is not secreted until there is work for it to do

—

in other words, until the food has entered the duodenum

in its acid state; thus, there is no chance that it will

irritate the walls of the intestine by producing pan-

creatic ferment-action in the absence of food. Even

so, trypsin is not formed until it meets entero-kinaise,

which again is not formed until food is present.

There is no positive evidence that secretin stimulates

the internal as well as the external secretion of the

pancreas, for it has yet to be proved that there is an

absence or diminution of secretin in diabetes. In

fact, it has been shown in one case of diabetic coma

that there was abundant pro-secretin in the body.^

Turning now to another intestinal secretion, the

succus entericus, there is still some question as to its

formation. Pawlow thinks that its formation depends

upon two factors, the distension of the bowel and the

presence of pancreatic juice. Succus entericus con-

tains several ferments: entero-hinaise, which acts

upon the trypsinogen of the pancreatic juice; erepsin,

which completes the digestion of proteids; and several

sugar-splitting ferments. There is a good deal of
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dissension as to the exact nature of its formation,

some observers believing that it acts as its own hormone,

others that it is stimulated by the pancreatic juice,

while others believe that additional factors other than

those mentioned are required to bring about the

secretion of this juice. As regards the proteolytic

action of the intestinal juices, these latter require

the presence of pancreatic juice to exert this action.

Turning now to other secretions of the alimentary

canal, we must refer in passing to the supposed secre-

tion of the appendix, also to that which it has been

suggested emanates from the lymphoid tissue of the

intestine, such as Peyer's patches. Some observers

believe that the appendix secretes a hormone which

stimulates peristalsis, and in support of this they

quote the constipation which in some cases follows

the removal of the appendix as proof that a normal

intestinal excitant has been removed or inhibited.

There is no definite proof of this, although the future

may show that in ruthless appendicectomies we are

removing a necessary stimulant, in spite of the fact

that so many regard this organ as a useless relic.

The liver, whose chief function is the production

of bile, nevertheless performs many other and important

functions which contribute to the normal working of

the body. For many years observers have been

struck by the enormous size of this gland, which,

they argued, could hardly be justified by its bile-

producing properties alone. This was before its storage

and filtering functions were realized; and, even after

At
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the facts collected by the experiments in which Eck's

fistula was utilised, much remained to be explained

as to the rdle which the liver played in bodily meta-

holism. We have now reached the stage where we

have to consider whether the liver possesses an internal

secretion, and whether extracts of this organ can be

utilized therapeutically.

Let us first summarize the functions of the liver,

and with the facts thus gleaned at our disposal we

shall be better able to form an opinion as to the

secretions produced by this crgan. The hepatic cells

are responsible for the production of the bile, with the

bile-salts, pigments, and ferments; they are also con-

cerned in the regulation of the sugar content of the

blood, and in the regulation of nitrogenous meta-

bolism; they are concerned, moreover, in regulating

the power of coagulation of the blood, and they

appear to have a definite role in the destruction of

toxins, and in the prevention of such material from

reaching the cells of the body. In this latter relation

they act as filters between the gastro-intestinal tract

and the general blood-stream.

We see, therefore, that modern physiology teaches

us that the liver has other functions to explain its

vast size beyond the mere production of bile. What

evidence, then, have we that it possesses an internal

secretion ? It would seem that the secreting powers

of the liver are analogous to those of the pancreas,

inasmuch as they depend upon stimulation by chemical

means for the adequate working of their secretions.
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This has been shown by experiments which have

proved that aU the nerves to the Uver can be cat

without interfering with the biUary secretions, and

that excitation of the out nerves does not influence

the secretions either by accelerating or retarding such

secretions. Wt iw when discussing the pancreatic

secretion that it was stimulated by the production

of secretin from pro-secretin in the presence of the

acid chyme-4.«.. that it was dependent upon a

humoral messenger—and in Uke munner may we assume

that the secretion of the liver is affected. Indeed, we

know that the production of bile is increased by secretin,

and that other of the digestive juices are stimulated

by this s«me hormone. If this secretion of the liver

is stimulated by a hormone, it is more than probable

that others emanating from the same gland are also

so activated.

Again, the extreme value of cod-liver oil has been

known for many years, but only recently has it been

recognized that it must owe its power to something

more than its fat-content. In fact, recent work has

shown that some of its value can be removed by

processes of refining. Leonard Williams, speaking of

the properties of cod-Uver oU, lays stress upon this

aspect of its value, and says: "... it is very probable

that this biUary secretion of the cod, when introduced

into the human economy, acts as a stimulant to one

of the normal internal secretory glands, and that the

secretion of the one so stimulated is inimical to the

development of the tubercle bacillus. . .
."* This

i

II
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shows us another ri ison for its great value in tuberon-

losis, and explains i. power of building up the body,

while preventing toxms from reaching remote organs.

Other observers have experimented with cod-liver

oil, and have sought to show that it is not the animal

fat which it contains, so much as other less reoogniaable

constituents, to which it owes its value. The internal

secretory theory of tho liver extracts certainly opens

the way to many now applicutionH of hormone-therapy,

and also explains many hitherto unexplained facts

about the value of such substances as cod-liver oil.

Here we must leave this subject and pass on to a

brief study of the value of extracts of Uver. For some

years such extracts have been used on the Continent,

and many observers speak highly of their beneficial

influence in countless morbid conditions. Thus,

Gilbert and Carnot, of Paris, have studied this subject

intimately, and have arrived at certain conclusions

about this organ and its secretions. Others, following

on those lines, have arrived at similar conclusions,

and we will here refer briefly to one of the theories

about the liver which has been recently expressed.

Some of the workers in this subject believe that the

liver possesses an internal secretion which filters

the blood coming from the digestive tract, and neutral-

izes, or renders harmless, toxins emanating therefrom.

This is supposed to be due to some chemical present

in the liver cells itself, and not only in the blood-

stream. In this way the liver may be regarded as a

vast filter standing between the chemical exchanges
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ooonrring in the gastro-intestinal tractr—which may

possibly be hannfol if admitted into the systemic

circulation without due filtering—and the body. It

is only to be expected that the organ which has such

important work to perform should be large, and these

and other recent views (even if not at present estab-

lished beyond criticism) nevertheless help to explain

the work which this gland is called upon to perform.

Before discussing the value of liver extracts, let us

consider for a moment the therapeutic properties of

secretin. It will at once be obvious that, provided

this chemical can be prescribed for oral administra-

tion, and that when taken in this way it still exerts

its characteristic influence, we have to hand a remedy

of the very greatest possibilities.

Now, it appears that secretin-containing prepara-

tions can be so prescribed, and that they are active

when taken by the mouth. As we have already seen,

secretin requires an acid medium for its production,

and that in the absence of an adequate degree of

gastric acidity the normal secretion of this substance

cannot take place. It would seem, therefore, that in

cases where hypochlorhydria is suspected, especially

where secondary digestive disturbances are present,

the administration of an acid mixture with meals

might be sufficient to insure the production of an

adequate amount of secretin.

This is one aspect of the subject, and, there can be

little doubt, an important one; for the benefit which

80 often accrues from an acid mixture taken about

II'
• V.
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meal-times is frequently out of all proportion to what

might be expected, if we only regard it as an adjuvant

to gastric acidity.

Another question which arises is. Can we give

secretin by the mouth? Undoubtedly the prepara-

tions which are on the market achieve excellent

results in many cases, and the dry secretin-containing

tablets and powders appear to exert a beneficial

action in a wide variety of cases, which range from

intestinal meteorism to glycosuria. But the dose of

the substances requires regulating, as many observers

emphasize the fact that small doses often succeed

where large doses fail.

Secretogen, which the makers describe as " the

master-key which unlocks the alimentary glands,"

is such a preparation, and many excellent results

have been reported after its use. Again, secretin is

sometimes combined with extracts of other alimentary

glands, such as the liver, pancreas, spleen, etc.

It seems to the present writer that these preparations

find a particular field of usefulness in those cases

where intestinal symptoms are combined with signs

indicative of pancreatic or hepatic insufficiency.

Thus, intestinal stasis in combination with glycosuria

would be a condition where a secretin-containing

preparation might improve the symptoms in a quite

remarkable manner, for it might in very truth " un-

lock " the duodenal hormone (or replace it so far as

its pancreatic stimulus is concerned), and thus start

the alimentary secretions, stimulating in its turn the
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bile, succus entericns, etc., and sapplying the missing

honnone, the absence of which may have produced

the entire syndrome.

From this, let us turn to the consideration of the

value of prescribing liver extracts, and here we have

to accept the testimony of those who have worked

on these lines, and they are not numerous, as certainly

in this country such administration has not been

widely supported.

First of all we must enumerate the actions which

liver extracts are supposed to possess, and the dis-

orders in which they have been employed. Hepatic

extract has been employed in functional disturbances

of the liver, in those cases not always recognized in

textbooks of medicine, but which are very well known

in practice, and to which we may refer as " congestion

of the liver," " hepatic inactivity," or " hepatic in-

sufficiency." We may assume that in such cases,

and it must be emphasized that we are referring only

to functional disturbances of this organ, for some reason

the se(»:etion of the hepatic cells (not only the bile)

is deficient, and that possibly not only is the conversion

of the products of digestion incomplete, but that the

filter-function of this organ is deficient. It used to

be supposed that the symptoms of a " congested

liver " owed their presence to bile in the blood-stream;

but in the light of recent work it is much more probable

that other and more complicated processes are re-

sponsible.

Extracts of liver have been prescribed in such cases,

i
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much along the lines that other glandular extracts

have been prescribed in diseases which we have
already discussed—that is to say, with a view to

stimulating the production of the necessary secre-

tions, and to prevent the appearance of the symptoms
which we know must appear if the absence of the

secretion concerned is allowed to persist. But this

is only one example of the uses to which these extracts

have been put. Hepatic cirrhosis has been treated

by the administration of liver extract, and, more
especially in the atrophic variety, has met with some
degree of success.

It has been stated that such administration has a
marked action upon nutrition, and assists the urinary

excretion, and that favourable results have followed

its use in cirrhosis of the Uver, as well as in functional

congestion, and even in cancer. It is only rational

to assume that, provided it can reach its goal without
being destroyed on the journey, it will have the
power either to replace normal secretion, or to stimu-

late that part of the secreting mechanism of the organ
which has not been destroyed. That it must have
some action in replacing the deficiency has been
shown by those observers who have demonstrated
that the changes in excretion alone have been marked
after the use of these extracts. Thus, they have
shown that the urea index is markedly increased, as

well as the total quantity of urine; that anasarca has
diminished, and that the tendency to haemorrhages,

which is common in cirrhosis, has been lessened.
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Again, its use has been recommended in cases of

hepatic diabetes, and where the diagnosis has been

accurately made its employment should do good.

Harrower suggests that a good plan to adopt when

in doubt as to the nature of glycosuria is to com-

mence treatment with pancreatic preparations, and to

administer these for one month, and then if no favour-

able result be obtained to try liver preparations. He

goes on to emphasize that the form of diabetes associ-

ated with Uver disturbances has peculiar characteristics,

notably that the glycosuria occurs at definite times,

as after a meal or in the evenings; that the major

symptoms of the complaint, such as thirst and polyuria,

are not so marked, but that the tendency to infection

and gangrene is well seen. From this he infers that

the liver is failing in its antibacterial powers. It is

in these cases, according to this author, that hepatic

extracts are useful.

It will be quite obvious that in so far as the treat-

ment of diabetes by liver extracts is concerned,

diagnosis is the essential point; and that whatever

reliance be placed upon opotherapy, general medicin&l

treatment should be insisted upon. For, as we have

said elsewhere, the more we learn about this important

subject, the more are we impressed with the fact that

a regulated diet (in order to spare, so far as is possible,

strain upon those organs concerned with sugar meta-

boUsm) is the first and most important point.

The dose of liver extracts is variable, but most

authorities are agreed that it should be administered

12

iti



178 THE ORGANS OF INTERNAL SECRETION

in generous and regular doses. It is said that extract

of this organ, administered orally or per reotom, is

practically non-toxic, and that it may be given in

doses ranging from 15 or 20 grains of the dried extract,

given every hour, and increased to as much as 60

grains three or four times daily.

A few words about bile may not be out of place here.

Bile has been administered to patients suffering from
" sluggish liver," and with excellent results. It has

been shown that the administration of even small

doses of bile is followed by a marked increase in the

amount of bile secreted; and it is along these lines

that treatment by biliary extracts has been followed.

It certainly seems more rational to administer the

normal stimulus than to irritate the papilla of Vater

with calomel. For relatively small doses of bile

extract are cathartic

—

i.e., a dose of 10 grains—while

5 grains in repeated doses is frequently laxative.

The administration of the biliary extracts is followed

in many cases by the disappearance of the signs of

intestinal putrefaction, such as meteorism and the

passage of offensive flatus, and by the re-establishment

of regular and formed motions. Bile, although not

in itself an antiseptic, acts in the intestine as such,

for it prevents stagnation by its power of stimulating

the secretions of the bowel.

In conclusion we must refer to the hormone elabo-

rated by Zuelzer, and placed upon the market under

the name of " Hormonal." This observer examined

gastric mucous membrane, and after many experiments

1
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Buooeeded in discovering a substance which proved

to possess the power of increasing peristalsis. Farther,

he found that this substance was elaborated in the

stomach and small bowel during digestion, carried in

the blood, and for the most part stored in the spleen.

As a result of experiments it was found that this

substance, when injected into the blood, produced

a marked increase in peristalsis. In another chapter

we deal more fully with this hormone, so that at

this place we will content ourselves with saying that

the administration of this substance was followed by

certain symptoms of an undesirable character, and that

its use was discontinued in favour of " neo-hormonal,"

which is stated to be free from the objectionable

features. Neo-kormonal is usually given by intra-

muscular injection, but it has recently been given

by the mouth, and the results have been promising.

It is prob<ible that the stomach and duodenum
produce a substance which has the power of stimulating

intestinal movements, and that this hormone is largely

responsible for the regular and daily evacuations which

are characteristic of health. If further experience

shows that neo-hormoiml can rectify an intestinal

musculature which has become sluggish, it will prove

of the greatest value to therapeutics.

Among the abdominal organs which have been said

to influence digestion is the spleen. The exact

function of this organ is still shrouded in mystery,

although certain attributes are now recognissed.

That it is concerned in the formation of certain of the

1'^
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white corpuscles, notably the lymphocytes, is now

admitted, while it is beUeved that it also manufactures

large mononuclear leucocytes. It is said to be the

filter which removes broken-down corpuscles, both red

and white, and it also drains the blood-stream, but

its hjsmopoietic function has long been established.

The question which concerns us here is, How is the

spleen related to digestion ? It would appear that it

exerts a definite if somewhat remote effect upon

digestion, for experiments upon animals have shown

that splenectomized animals do not obtain nourish-

ment from their food in the same way that normal

animals do. In other words, this organ enables the

main digestive glands to perform their work more

adequately than is possible in the absence of the

spleen.

It has been assumed from the results of these and

other experiments that, while the spleen is not an

organ that is essential to life, its purpose is partly

to regulate the blood-stream and its contents, and

partly to influence digestion, although our knowledge

of its exact action in this latter respect is nil.

Its function as a filter is clearer, for does not the

spleen enlarge in many acute infections, notably

enteric ? It is possible that it is concerned in prevent-

ing the products of intestinal fermentation from re-

maining in the blood-stream, and that it secretes a

chemical which is destructive to micro-organisms.

The enlargement which is so commonly seen in dis-

ease would then be accounted for by a hypertrophy
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in response to a sudden demand for additional defences

against infection.

This, of coarse, is purely speculative, and we have,

at present, no evidence in support of this. But it is

hardly conceivable that an organ of this size can be

for no purpose, beyond the contributory hsemopoietic

function which it shares with other organs. In spite

of the fact that splenectomy is not followed by fatal

results, and that after this operation other glands

take on the known functions of the spleen, it seems

highly probable that the future will disclose some

fresh facts about the splenic function, and will prove

beyond doubt that it elaborates a hormone which may

be included among the internal secretions of digestion.

Splenic extract has been prescribed in a wide

variety of cases. Thus, it has been given in typhoid

with good results; in splenomegaly, in malaria, also

in ansBmia, and in morbid states associated with a

low blood>count. Some observers speak enthusi-

astically of its influence in reducing the size of an

enlarged spleen, more especially in what we may
speak of as " idiopathic " splenomegaly.

The dose of splenic substance varies widely with

different authorities, but large doses of the fresh sub-

stance are said to be badly tolerated. The dry extracts

may be given in doses of a few grains, and as much
as 15 grains daily are usually well tolerated. It

undoubtedly finds a useful field of activity in exhaustive

maladies, and in patients showing signs of a diminished

resistance to infection. In the diseases just referred

". It'
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to it may confidently be adminigtered, with the

object of raising the resifltanoe to the invading organ-

ism, assisting metabolism, and thus maintaining the

strength of the patient.

This, then, is a brief survey of the internal secretions

concerned in digestion, and of their relations to each

other. We have attempted also to indicate the lines

along which treatment by administration of the ex-

tracts of these organs can be carried out, and we have

tried to show where such therapy may succeed. As

such treatment is still in its infancy, and as there are

a good many reasons why it cannot be expected to

be successful in every case, this should make us all

the more careful to diagnose, so far as lies in our power,

the exact causation of every case which we treat with

organo-therapy; and we should remember that, while

certain of these preparations are toxic, others are not

so. As an adjuvant to ordinary methods, the extracts

referred to in this chapter should be found very

useful.

Rkfisbbkcxs.
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CHAPTER X

THE TBBRAPEUnO APPLIOATION OF
HORMONES

So far we have dealt more with the physiological and

pathological aspects of the ductless glands and their

secretions than we have with the therapeutic appli-

cation, while some of the chapters have concerned

themselves exclusively with diseases associated with

one or other of the ductless glands. In this chapter

we propose, so far as space will admit, to deal with

the uses to which preparations of these glands can be

put in practice; and we shall hope to outline the more

commonly used extracts, and attempt to give some

indications of their utility.

From this latter standpoint there can be little doubt

that the thyroid must first claim our attention; for

this, of all the endocrinic glands, gives the best results

to administration of its extracts— that is to say,

administration over a duration of time. Starling

divides hormones into two groups, the acute and the

chronic—i.e., whether their action is immediate or

constant.

Now, what is the rationale of hormone-therapy,

and with what object in view do we administer these

extracts? Harrower epitomizes these questions in

183
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his book, and he divides '* the availability of hormone

action " into four groups. The first is " substitution

therapy "—the supplying of a missing hormone whose

loss is due to destructive lesions or other cause of

absence of the organ; the second is " supplementary

therapy "—" the augmentation, directly or reflexly, of

a presumed deficiency "; the third is
'* specific physio-

logical therapy "—the production of a definite physio-

logical influence which is indicated, but which is not

due to any change in the normal hormone production;

and the fourth is " empirical therapy."^

Now, with this distinction emphasized we can com-

mence to study the facts which have to be considered

when we propose to commence the administration of

extracts of the ductless glands.

First of all, we know that, with certain exceptions,

these extracts are not toxic, although some of them

have to be given in small doses and with great care.

Thus, thyroid extract (as we have frequently pointed

out) must on no account be given in the doses which

are still found in books—that is to say, from 3 to 10

grains as one dose. Its administration should take

the form of fractions of a grain, certainly to commence

with. We shall go into the details of thyroid adminis-

tration later. Again, extract of prostate is highly

toxic; and if prescribed it is essential that the initial

dose should be small, and its reactions carefully

watched. Likewise, the extracts of adrenals and pitui-

tary glands require judicious dosage, and cannot be

prescribed in a haphazard manner.



APPLICATION OP HORMONES 186

On the other hand, the preparations of luoh organs

as the liver, spleen, pancreas, testicle, ovary, etc., are

in no way poisonous, and large doses can be given

with comparative safety. In many instances, how-

ever, the administration of these latter extracts par-

takes of empirical therapy, for, frequently, the deci-

sion to endeavour to remedy certain symptoms rests

more on a supposed deficiency than upon definite

signs of inadequacy of a particular gland. Thus, in

cases where intestinal stasis appears to be present, it

may be assumed that this depends upon a deficiency

of one of the alimentary secretions, to remedy which

we prescribe a preparation of the gland in question.

This, although empirical, has much to recommend it,

and is surely preferable to constant dosing with purga-

tives, accompanied, as such treatment always is, by

unpleasant sequeleB.

Another aspect of organo-therapeutic dosage has

been defined by Hallion, and concerns itself with the

stimulant action of an extract, administered to man

or animal, on the organ secreting that extract. " Ex-

tracts of an organ exert on the same organ an exciting

influence, which lasts for a longer or shorter time.

When the organ is insufficient, it is conceivable that

this influence augments its action, and, when it is

injured, that it favours its restoration." It is here

assumed that, so long as a part of a gland remains

unaffected, it is possible to regenerate it from the

secreting point of view, so that administration of its

extract will have more than a temporary influence.
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Again, even supposing that the gland is absent or

totally destroyed, the administration of its extract

will, in some instances

—

e.g., thyroid—^replace the

natural secretion.

Still another aspect of treatment by extracts of the

endocrinic glands is what may be termed " antago-

nistic action." By this we mean the power of neutral-

izing an excessive secretion of one gland by the exhi-

bition of an extract of another, assumed to be antago-

nistic. This adjustment of secretions in order to

obtain the hormone balance is one of the most im-

portant features of organo-therapeutics, and in all

probability the future will see its utility widely ex-

tended. In the past, as is well known, when Graves'

disease was supposed to depend primarily upon an

excess of thyroid secretion, treatment by means of

adrenal administration was much vaunted, especially

by the late Dr. Gibson, who spoke very highly of the

results accruing therefrom.

There is also, in addition to the uses already men-

tioned, the physiological administration of organic

extracts. As an example of this method we may cite

the obstetrical use of hypophyseal extract to promote

uterine contraction, and the prescribing of the same

substance to counteract shock. These uses belong to

the class referred to by Starling as " acute," only in

the therapeutic sense. Starling, by his division of the

hormones into acute and chronic, referred to those

hormones which under physiological stimulus secrete

suddenly an increased amount of a particular hormone
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--e.g., the pouring into the blood of adrenalin under

the stimulus of fright, and the constant supply of

thyroid for metabolic purposes, respectively.

It will be seen from this brief survey of the rationale

of hormone-therapy that its uses are many, and that

its application is logical. It is obvious that at present

we are only on the fringe of the possibilities of such

treatment, and that the near future will see its develop-

ment to an immense degree. We do not mean that

the empirical and sometimes illogical dosing by

organic extracts, or the exhibition of every extract of

the human body in the vain hope of " hitting the

target somewhere," will be, or, for the matter of that,

ought to be, widely developed. What we infer is

that, with increased knowledge of the functions of the

endocrinic organs and their relations to each other,

fresh fields of scientific prescribing will be open for

use, and that many of the cases which we now treat

with inorganic medicines, in the blind hope that Nature

will step in and cure while we are gaining time, will

be positively treated by organic extracts, with the

almost certain knowledge that definite symptoms will

disappear, and that normal features will reappear.

We will now consider the uses to which these

extracts may be put in practice, and we will commence

with the extract of thyroid.

In a previous chapter we dealt with the methods

of prescribing thyroid extract for myxoedema and sub-

myxoedema, and described the dosage. We will deal

here with other uses to which this extract can be put.
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but must say at once that many of these are founded

on empirical reasoning.

For some years the nocturnal enuresis from which

so many children suffer has been treated with thyroid

extract, and, in many instances, with striking success.

Not all these cases, it is needless to say, suffer from

thyroid inadequacy, but many of them doubtless do

so suffer, and the increased thjrroid content of the

blood effectually helps this enuresis. As Hertoghe

has pointed out, a condition of thyroid deficiency

nearly always produces frequency of micturition,

owing to the poor nutrition of the walls of the bladder,

which, in consequence, desquamate rapidly, rendering

the bladder unduly sensitive to stimuli. In such

cases thyroid extract is urgently needed; and unless it

is supplied in increasing doses from within, or the

internal supply augmented from without, it is diffi-

cult to see how the symptoms arising therefrom can

be remedied.

This, then, is one of the uses to which this extract

can be put, and another use is connected with this,

inasmuch as the condition is frequently found asso-

ciated with enuresis, obviously because the causation

is identical. We refer to adenoids and enlarged

tonsils. Hertoghe has rendered an inestimable service

to medicine by explaining the underlying pathology of

these cases. He emphasizes the induration and thick-

ening which is always present where the thyroid secre-

tion is deficient; not only in the subcutaneous tissue,

but in places where formerly its existence had scarcely
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been suspected. Thus, the tinnitus aurium and deaf-

ness of subthyroidios may be assumed to be due to

infiltration of the aural passages and apparatus; the

growth of adenoids to the same cause; the headaches

and nervous symptoms to neural infiltration; and the

enlargements of the tonsils to fibrous hyperplasia.

These, which are only a few examples, will serve to

indicate the Unes along which thyroid-therapy can be

conducted. If, therefore, a child exhibits one or more

of these symptoms, confirmatory evidence should be

looked for. The subject of nocturnal enuresis may

show the presence of adenoids, may have enlarged

tonsils, or exhibit other signs of tbyroid deficiency.

The " adenoid facies "—i.e., the mental condition plus

the physical conformation of countenance—would be

much more correctly described as the " subthyroidic

facies." This being so, it will be obvious that such a

child owes urinary symptoms of this nature to defici-

ency of thyroid, and not to local conditions per se

;

but we must emphasize in passing the importance of

excluding certain local factors, such as calculus and

phimosis. Fascinating as this form of treatment is,

and almost limitless as the vista of healing is which is

opened by its conception, diagnosis must always pre-

cede treatment.

For these patients a small dose of thyroid, increased

gradually as is required, is indicated. The initial dose

should be a fraction of a grain, according to the age

of the patient. Thus, one-sixth to one-quarter of the

dry extract or a minim or two of the liquor thyroidei
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is enough to commence with, and a careiol watch is

essential to ascertain the reaction of the system to the

extract.

Again, obese patients should be examined for signs

of thyroid inadequacy, as where such increase in weight

is of recent occurrence the treatment should be at once

instituted—the sooner the better—once the diagnosis

has been made. Even if the signs of thyroid defici-

ency are of long duration, the prognosis is equally, or

almost equally, good; for although the treatment must

be spread over a much longer time, nevertheless the

benefit accruing is equally great.

Some of these cases are not solely due to thyroid

inadequacy, but are a mixture of thyroid and pituitary

deficiency. It is a little difficult to describe the diag-

nostic features in a few words, but the indications of

thyroid inadequacy are a slow pulse, dry and rough

skin, subnormal temperature, and obesity; while the

signs of hypophyseal deficiency are an increase in

weight, a smooth skin—as opposed to the rough skin

of submyxcedema—a low blood-pressure, and a dis-

turbance of function, as exempUfied by constipation,

with often a marked degree of meteorism and faulty

digestion, which lati/er is often seen in subthyroidics.

For such cases thyroid should be prescribed, and
when the dose has reached what may be regarded as

sufficient for the individual case, but still symptoms
remain which do not improve, then pituitary extract

may be added to the thyroid. Such a procedure will

often help where thyroid by itself fails; and, provided
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the dose of both substances is r^ulated to the indi-

vidual case and not by rule of thumb, no ill results

should accrue.

The preparations of thyroid which may be utiUzed

have already been mentioned, but in order that this

chapter may be helpful in actual practice, we will

enumerate them once more.

The total extract of thyroid may be given, or the

dry extract chosen, if preferred; one part of the dry

extract is approximately equivalent to five parts of

the other extract. The dose of extracts should be

minimal to commence with, and opinions vary as to

the margin of safety. So far as the experience of the

present writer is concerned, one-half to one grain of

the total extract three times a day is a good dose to

commence with, and can be increased with due observ-

ance of the alteration in weight, pulse-rate, and blood-

pressure. Again, if a liquid preparation be preferred,

liquor thyroidei, in doses of from a few minims to about

seven or eight, is a satisfactory method of administer-

ing this extract, provided that the preparation be

fresh. EUxir Colloid (Squire) presents this gland in a

palatable form, and it can be combined with a pituitary

extract if desired. The same firm : nufactures a

liquid preparation of the pituitary gi i, under the

name of Elixir Hypophysis Cerebri, with a dose which

may range from a few minims to two drachms. These

preparations are a convenient way to administer the

thyroid and pituitary glands to the same patient at

the same time, and the relative doses may be regulated

with ease.

! i
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The hypophysis may be given in tablets, and several

firms manufacture this extract either by itself or in

coiyunction with other extracts. There can be Uttle

doubt that many patients whose symptom-complex

resists almost all kinds of treatment will receive iry

marked benefits if treated by these means.

From considerations of space, we ""lat now consider

other organic extracts and their methods of adminis-

tration. We are not so much concerned here with the

urgent use of these extracts, as exemplified by their

utilization in shock, obstetrical emergencies, and

surgical cases, and we shall therefore pass over the

employment of adrenalin, pituitarin, and other prep-

arations of these glands for local administration, and

deal with their use from the routine standpoint

only.

The extract of the adrenal gland has definite and

powerful properties, and, if used, requires great care in

its administration. It is not suitable for prolonged

administration, and there are certain cases in which its

use is quite contra-indicated. As it raises the blood-

pressure and causes a rapid rise in the pulse-rate, it

should never be given in cases of arterio-sclerosis, or

in hyperpiesis where there has been hsemoptysis, or

in glycosuria. In fact, its prolonged administration is

not desirable, and, considering that extract of the

pituitary is much less toxic, and that the results are

almost as favourable, the administration of adrenal

extract has not become popular. Its local action,

either alone or in combination with a local anaBSthetic,
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is of great use; bat so far as we are concerned at this

place, we need not spend further time on its discussion.

Extracts of the gonads, which are sometimes manu-

factured in combination with extracts of the central

nervous system, will be found to have a wide applica-

bility. Thus, in neurasthenic cases, in patients who

are run down, and in delayed convalescence, they are

frequently of the greatest use. As Brown-S6quard was

the first to show with reference to testicular extract,

they increase the capacity for muscular work, revive

the tired nervous system, and have a general " tonic
"

influence upon the functions. The present writer has

utilized them for several different types of disease (or

perhaps the word " disorder " is more suitable), such

cases ranging from marasmic wasting to impotence.

It is a little difl&cult to give definite indications for

their use, and perhaps it will be better to cite one or

more cases in which their use at the hands of the present

writer has been attended with success. One was a

man aged thirty, with rapid wasting and low blood-

pressure, who had been in a very depressed mental

condition for over two years. His treatment con-

sisted, inter alia, in rest in bed for six weeks, with hyper-

alimentation and this form of organo-therapeutic treat-

ment. At the end of a month his weight had increased

by over one stone, and his improvement in every way

was most striking. By the end of six weeks there was

a continuance of this improvement, and when he left

the nursing home his weight had increased by a total

of two and a half stone, his mentality was, for all

18
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intents and purposes, normal, and his physical health

quite restored.

Another instance of the same treatment was in a

man of middle age, prematurely old, with impotence,

neurasthenia, hypopiesis, and depression. One

month's treatment by these methods restored him to

normal, raised his blood-pressure, and restored his

nervous functioning. In this case, moreover, there

was a flabby condition of the genitals, a loss of sexual

power, and testicular sensation was decreased.

A preparation called " spermin," isolated by Von

Poehl, and believed to benefit a number of conditions,

most of which emanate from auto-intoxication, has

been tried with some success. It has also been sug-

gested that extracts of the gonads aro useful in raising

the resistance of the body to infection; there can be

little doubt that they are valuable in " revivifying
"

the overworked organism.

In dealing with the hormones which may be supplied

from animals, we must refer to those emanating from

the alimentary canal and the abdominal organs. Thus,

we encounter " secretin," which was isolated by

Starling from the duodenal mucous membrane. In

normal health this substance is set free from this

mucous membrane as soon as the acid chyme enters

the bowel. It is difficult to prescribe, for it appears

to be destroyed when given by the mouth. Neverthe-

less, there have been some good results published,

notably by Harrower, and this should encourage its

further trial. As this hormone is a direct stimulant
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to the pancreatic juice, its absence or diminution must
be attended with some degree of deficient metabolism.
A manufacturer's preparation known as " secretogen

"

is on the market, and the present writer has employed
this with some benefit.

Again, Zuelzer, experimenting to ascertain some
substance which would have a decided action in in-

creasing peristalsis, discovered a hormone, prepared
from the gastric and duodenal mucous membrane,
which showed this property. He considers that this

hormone is produced in the stomach and duodenum,
carried off in the blood, and stored in the spleen. A
preparation known as " hormonal " was then manu-
factured, mainly from the spleen of animals, and
administered with or without pituitarin. Apart from
cases of spastic constipation and the like, this is, as
narrower points out, a useful remedy for deficient

peristalsis.

As there was some danger from the use of hormonal,
which was apparently due to the presence of an albu-

mose, this remedy has now been discontinued, and a
fresh substance, \i'ith the harmful constituent removed,
has been placed on the market, and the results quoted
in Harrower's book speak very highly of its action,

more especially in cases of intestinal paresis.*

Another combination of an internal secretion with
the external secretion is to be found in " trypsogen,"
which contains the pancreatic secretion and ferments.
This is recommended for use in cases of diabetes, or

* This preparation haa received the name " neo-honnonal

"

m
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where it may be presumed that the pancreas is at fault.

Another use for the same preparation is in hyper-

tension; but there are other methods of treating this

condition, which must only receive organo-therapeutio

treatment of any kind when its origin has been de-

termined.

We will pass over the administration of bile-salts as

a rational laxative, as the subject is too large to admit

of adequate treatment in a chapter of this length.

Suffice it to say here that bile-salts are clearly indi-

cated in some cases of constipation, more particularly

where there is reason to suspect a disordered liver,

with deranged bile secretion into the bowel. A few

grains of bile-salts, about three to five, form an excel-

lent laxative, while in larger doses such an extract is

cathartic.

Before concluding this rapid survey of hormonic

preparations, we must refer to the less definite internal

secretions and their administration. Of these, ovarian

extract, either whole extract or else extract of the

corpus luteum, has been given in a vanety of con-

ditions, either alone or with one of the other endo-

crinic preparations. It has been found useful in dis-

orders of the catamenia, at the climacteric, for post-

operative disorders, such as those which follow double

oophorectomy, and as an antagonist to certain of the

other internal secretions. In similar manner, the

extract of the mammary gland finds a field of utility,

and has been prescribed for uterine conditions (it will

be remembered that there is a close connection between
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the uterus and the marame) and as a gulacto^oguu.

Some observers speak highly of its efficacy in tliis con-

nection.

We have already mentioned the use of prostatic

extract, and stated that it is a toxic substance, and

therefore of limited utility. The present writer has

had insufficient experience of this extract to speak

definitely; but it is stated to be useful in controlling

the peculiar melanchoUc condition which sometimes

supervenes after removal of the prostate.

m

General Survey oS Organo-therapy.

We will now briefly it ^iitulate what we have said

with reference to the uses of organic extracts in m-

cine, and ampUfy our remarks by quoting some typical

cases in which its administration has proved beneficial.

As we have arranged this book so that a brief summary
of treatment will be found at the end of each chapter,

it may be convenient to summarize our conclusions in

one chapter, so that, if desired, the therapeutics dealt

with in this volume may be gleaned from a perusal of

one chapter.

Organo-therapy holds out the hope that it will amel-

iorate the unhappy lot of many patients suffering from

diseases which have hitherto been intractable to most

forms of treatment. It has been welcomed with open

arms; its component extracts have been prescribed in

many maladies, and the reports as to the results of

this medication have been various and frequently con-
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tradiotory. So far as the lesser-known orgr.iiio prep*

arations are concerned, this book has not had the

requisite space to deal with them; neither do they

seem, if we may say so, to come within the scope of a

work such as this.

The author has endeavoured to describe the grosser

lesions in which organic preparations may be employed

with a prospect of success, and he has attempted to

outline morbid conditions in which such extracts can

be prescribed. It must be remembered that an

organio preparation may be used in several ways; thus,

it may be given to replace the same secretion, which

is assumed to be deficient (substitution therapy); it

may be administered to increase a secretion which is

presumably not supplied by the gland in sufficient

quantity; it may be prescribed in the hope of antag-

onizing the excessive secretion of one or more of the

other internal secretory glands; or it may be given

purely for its physiological action.

A vast range of utility is thus opened for prepara-

tions of the organic extracts; and now that the signs

and symptoms of deranged secretion are more widely

known, the application of the theoretical knowledge of

the endocrine glands to actual therapeutical practice

is becoming easier than when such prescribing was

almost solely empirical. As an example, the many

different abnormalities which thyroid extract will

correct, in one or other of its applications, are daily

receiving additions, as we discover fresh symptoms of

thyroid insufficiency.
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Originally its therapeutic use was confined to the

treatment of myxoedema. When this diseaae was

seen to be remedied by thyroid feeding, a mild type

of the same disease was recognized as yielding to the

persuasive powers of this extract. BubmyxoBdema as

a cUnical entity has been supplemented by a variety

of symptoms, any one of which, when present, may

sometimes be ascribed to hypothyroidism. This, we

may say that a consistently slow pulse pointt. to a

deficiency in the thyroid output, although other

symptoms must necessarily be present before we can

iiagnose " submyxoedema." But it does not follow,

of course, that every person with a slow pulse has

hypothyroidism, although, by the physiological use of

this extract, it might be justifiable to accelerate this

slow pulse-rate, were it desirable, by the judicious

administration of thyroid.

Again, any of the symptoms which are so well

recognized when grouped together in the same patient,

as pointing to the thyroid as the organ at fault, may

be treated by means of this extract, provided that a

careful watch is kept of the reaction of the patient to

this remedy.

A few examples will explain how this principle may

be applied to practice.

Case 1.—M. W., cet. 33, married, with ne child.

Shortly after she became pregnant (three years before

the (late she first consulted me), she noticed she was

feeling better in her general health than she had done

for some years, as she had previously suffered from

m
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indigestion and constipation, and her " nerves had

been bad." She informed me that shortly after her

child was bom she relapsed, and that about this time

brown patches appeared upon her face. These had

continued ever since, and her health had never been

restored to normal.

On examination, very marked patches of a light

brown colour were seen on the forehead and around

the mouth. These were so marked as to cover nearly

the whole forehead, although there were clear areas of

normal skin between. Her pulse was slow, although

not markedly so, and the thyroid gland was prominent,

the neck measuring 13^ inches at the level of this gland.

She was quite abnormally sleepy, and became unduly

tired.

I prescribed one half-grain tablet of thyroid gland

daily, to be increased in a week to one grain in the

day. This was gradually increased until she was

taking three one-grain tablets daily.

The result was most gratifying. Three months from

the commencement of treatment the patches had

almost disappeared, and small areas only of slightly

darker colour than the surrounding skin could be seen

in a good light. She stated that her general health

was much better, and she remarked that " she felt

fitter than she had since her baby was bom." The

thyroid had decreased in size, and the neck measure-

ment was barely 13 inches.

Note.—This case is instructive for the following

reasons:
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1. The thyroid secretion had evidently increased

during pregnancy, when she experienced better health,

but had diminished after parturition, which is often

the case.

2. The patches of pigmentation yielded at once to

the ingestion of thyroid.

3. The general health improved pari passu, both

the digestion and the bowels functioning more nor-

mally.

4. The decrease in the thyroid gland under this

treatment pointed to the swelUng as a hypertrophy of

the gland, an effort to increase the deficient secretion.

Case 2.—J. W., oet. 47, complained of an increasing

weight, accompanied by dyspnoea on exertion, broken

sleep, digestive disturbances, and constipation. This

condition had been of gradual onset, but had been

rapidly increasing of late.

On examination, the increase of weight was largely

accounted for by deposits of fat in the regions of the

abdomen and shoulders; the pulse was about 70, the

temperature subnormal, the blood-pressure was 145

mm. Hg, and *he urine contained large quantities of

phosphates. The skin was dry and rather rough, and

the patient most markedly bald ; this latter feature he

had treated by the adoption of a wig.

I restricted his carbohydrate food, ordered an occa-

sional saline, and commenced with small doses of

thyroid. In a month's time he had lost 9 pounds, and

felt and looked better. His digestion improved, his

sleep became more normal, and his energy returned.
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This is a year ago, and he still remains in good health,

although a relapse in weight occasioned a fresh course

of thyroid medication.

Case 3.—An analogous instance is the case of Dr. A.

This gentleman consulted me for similar symptoms,

but certain points in his case were different. Thus,

his inertia was greater, fatigue on exertion was most

marked, his blood-pressure was lower, and his general

sync'rome seemed to me to point to a pluriglandul«T

deficiency.

He took, at my suggestion, small doses of thyroid

combined with dry extract of the adrenals. He im-

proved markedly, but had to continue the medication

at intervals in order to avoid a recurrence of the

symptoms.

Note Both the above instances presented neuras-

thenoid symptoms, but the improvement in each case

will afford evidence that many so-called "neuras-

thenics " are in reaUty sufferers from a disturbed

hormone balance, and in consequence may be helped

by this form of treatment.

Case 4.—M. P., obU 34, complained of undue fatigue,

of feeling very unwell each morning on waking, and of

a " quite extraordinary tendency to fatigue." He

informed me that he had " always had a very slow

pulse, as his father had before him." This was certainly

trae, as his pulse-rate at the first consultation was

about 50 per minute. His blood-pressure was low, his

temperature subnormal, but his weight was about

normal for his height.
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There is little farther need to discuss this case, for

the diagnosis was obvious. His symptoms all yielded

to the administration of thyroid extract, which in-

creased appetite, regulated' sleep, and approximated

the pulse-rate to normal, so that his circulation im-

proved and he was able to resume his normal life,

which entailed a considerable amount of active

exercise.

Case 5.—An interesting case came under my notice

some time ago. A young girl was brought to me whose

mental development was deficient, although physi-

cally she was quite normal, with the exception of a

markedly protuberant abdomen. In this case, as

growth proceeded, she hae exhibited signs of a lack

of mental development, and an eminent surgeon had

decided to operate and implant a thyroid graft, in the

hope that the thyroid secretion would replace the hypo-

thyroidism which was assumed to exist.

When I saw this patient it was five years since the

operation, and the main features of the case were as

follows:

Her stature was decidedly above the average, and

her weight over 12 stone. She was fully developed

physically, but her circulation was so poor that she

suffered from chilblains on the hands, feet, and legs.

Her pulse was slow, about 48 per minute, her tempera-

ture markedly subnormal, her blood-pressure low, but

there was nothing abnormal in the heart. In the

epigastrium and umbilical regions was a large swell-

ing, tympanitic on percussion, which displaced the
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liver, and cardiac dulness upwards. An X-ray exam-

ination in conjunction with a bismuth meal had failed

to locate this. The skin was harsh, dry, and scaly.

The bowels were regulated by means of liquid parafl&n.

This case appeared to be due to thjrroid deficiency,

but it will readily appear that this was not the only

secretion at fault. The patient's father came of a

family of giants, and it seemed probable that there

was an element of dyspituitarism in this case; that is

to say, that the patient may have suffered during child-

hood from a condition of unbalanccu ituitary action,

which had been followed during adolescence by hypo-

pituitarism.

Acting upon this assumption, I prescribed a mixture

containing a small dose of thyroid extract and a large

dose of pituitary. The improvement has been marked,

particularly as regards the circulation, but enough

time has not elapsed to enabie a definite result to be

recorded. The abdominal condition is slowly im-

proving, and the tympanitic mass is responding to the

stimulation of the alimentary canal by the hypo-

physeal extract. This swelling I assumed to be a

dilated transverse colon which was consequent upon

the deficient innervation of the bowel.

Case 6.—W. P., a case of advanced neurasthenia

with marked loss of weight. This patient suffered

from mental depression and digestive atony, and

accompanying neurasthenic symptoms.

There was also evidence of a lowered blood-pressure

and a sluggish cardiac action. Although this patient
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had been under treatment for some time by many

different methods, no improvement had taken place.

However, a short course of treatment by a pluri-

glandular preparation was followed by a disappearance

of nearly all the abnormalities, and the patient returned

to his home and resumed his normal life, which he had

been unable to do for three years previously.

The above cases will show the lines upon which

treatment by the more important organic extracts may

be regulated. The legitimate uses to which thyroid

extracts may be put are not confined to myxcedema,

or even definite submyxoedema; there are a number of

symptoms, sometimes isolated, which may be remedied

by this substance. Case 1, quoted above, will show

that one symptom will often point the way to the

underlying pathology.

But, as was seen in Cases 3 and 5, the full benefit

was derived by a combination of extracts—in the

former by the association of thyroid and suprarenal

extracts, in the latter by that of thyroid and pituitary.

It is not always easy to decide on the particular com-

bination to employ, neither can definite reasons always

be given for the choice. But if the signs which ac-

company one abnormality appear to be contradictory,

either the preliminary diagnosis may be at fault, or

else more than the one gland may be at the root of the

trouble. As an example, thyroid deficiency produces

a harsh, dry skin, hypopituitarism a smooth one.

Again, the condition of the hair would lend assistance.
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as it is scanty and " lifeless " in submyxcedema, but,

so far as the head is concerned, is usually the reverse

in deficiency of the pituitary secretion.

Again, where thyroid deficiency is associated with

hypopiesis and loss of flesh, with languor and undue

fatigue, adrenal extract may wisely be combined with

thyroid. Such treatment will frequently afford relief

in this type of patient, who is very commonly en-

countered in practice.

There are on the market many pluriglandular prep-

arations, and to these we have already referred. It

is scarcely necessary to say that they should only be

given where the prescriber knows the exact dose in

each tablet or solution; for, if he is in ignorance of the

composition and proportion of the constituents, he

may well be unable to account for any untoward

symptoms which arise. It is probable that the im-

provement which follows the employment of a pluri-

glandular preparation is sometimes due to the stimu-

lating effect it has upon the endocrine glands as a

whole. Thus, cases of acromegaly have been reported

as cured, or much relieved, by preparations contain-

ing the extracts of the thyroid, sexual glands, spinal

cord, etc., presumably by the restoration of the hor-

monic balance produced by the antagonistic extracts.

And now a few words to summarize the utility of

the more important organic extracts. We will turn

our attention first to the thymus gland.

Extracts of this gland have been used in a variety

of diseases, ranging from exophthalmic goitre to de-
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fioient development. Some observers speak well of

its employment in simple as well as exophthalmio

goitre, in chlorosis, in rickets, in delayed union of

fractures, in rheumatoid arthritis, and in deficient

growth. One fact stands out pre-eminently from the

mass of supposition in relation to this gland and its

functions, and that is that it undoubtedly plays an

important part in the calcium metabolism of the body.

It is generally admitted that this gland atrophies

about puberty, except in exceptional cases—in fact,

there appears to be an antagonism existing between

the thymus and the sexual organs. Ovariotomy is

followed by thymus hypertrophy, and the removal of

the thymus in some animals produces rapid develop-

ment of the sexual organs.*

Several authorities also report the changes in the

skeleton which have followed experimental thymec-

tomy, and these consist in deprivation of the calcium

of the bones, resulting in spontaneous fractures, osteo-

malacia, and other abnormalities.

It would seem, therefore, that the thymus is con-

cerned with the regulation of the lime-salts in the body,

and it is mainly upon this assumption that its extract

has been administered to patients suffering from exoph-

thalmic goitre. In this disease the calcium metabo-

lism i» defective, and many authorities maintain that

the administration of calcium 3alts should form part

of the treatment in every instance. Likev/ise, the

* See article by Noel Paton, " The Relation of the Thymus to

the Sexual Organs," Joum. Phyaud.t 1905, zxxii. 2b.
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prescribing of extract of thymus might help in this

direction, for it evidently exerts a favourable influence

in rickets, where the lime-salts are deficient in quantity.

It is usually prescribed in doses ranging from a few

grains to half a drachm daily.

We have already discussed the uses of parathyroid

extract, but perhaps we may here recapitulate the

subject. It has been assumed that these small glands

regulate in part the supply of calcium to the cells of

the body, and that it is the withdrawal of the calcmm

which produces the tetany following experimental para-

thyroidectomy. On this assumption, the extract has

been prescribed in a variety of diseases, notably

Graves' disease, paralysis agitans, and epilepsy. The

dose is small-a fraction of a grain of the dry extract-

and should be given once or twice daily. We have

already referred* to a most interesting case, reported

by Hertz, in which definite parathyroid insufficiency

was cured by the administration of parathyroid extract.

In conclusion, let us briefly enumerate the orgamc

extracts which are at the disposal of the practitioner

and their approximate doses. It must be understood

that the doses are only approximate, and that no

attempt is made to give an exhaustive Hst, only the

more important of the extracts being mentioned.

Thyroid. -The preparations are the dry and the

liquid extracts, the dose of the former being from J to

1 grain for an initial dose; of the latter 2 or 3 minims.

Many products are upon the market in the form of

* Chapter I., p. 24.
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elixirs, capsules, and tablets, either alone or in com-

bination with other organic extracts.

Pituitary.— Two classes of pituitary preparations

are in use, one manufactured from a part of the hypo-

physis (usually the pars posterior), the other from the

entire gland. The preparations of the posterior part of

the gland are more commonly prescribed, and the dose

ranges from 1 to 5 grains of the entire extract. The dose

of the liquid hypophyseal extracts ranges from 8 to 15

minims, which may be i3peated at frequent intervals.

Adrenals.— As we have already said, the extract

of these glands is more toxic than that of the pituitary*

The Uquid preparation may be prescribed in the form

of adrenaUn, the dose being from 5 minims to | drachm

of 1 in 1,000 solution. This preparation may be ad-

ministered hypodeimically. The dry extract may be

given in doses of 1 to 3 grains.

Pancreas.—The average dose of preparations of the

pancreas is 3 grains. The preparation " trypsogen,"

referred to in the text, is put up in 5-grain tablets.

Testicles.—Orchitic extract is given in doses rang-

ing from 2 to 4 grains, according to the individual

preparation. There are also many liquid preparations

on the market, likewise products combining this

extract with that of the central nervous system. (See

Pluriglandular Extracts.)

Ovary.—Extracts of the corpus luteum are usually

administered. The average dose is 3 grains.

Mammse.—The mammary gland preparations have

been mainly used for menonhagia, as an antagonist

U
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to the ovarian secretion (see note on pluriglandubr

preparations), and in the treatment of utenne fibroids.

The dose for the first of these purposes should begin

at 5 grains and be increased to about 10 grains; to

antagonize hypo-o6phorism, the dose must necessarUy

be elastic; while for the treatment of utenne fibroids

the dose is about the same as that for menorrhagia,

but varies according to different authorities.

ProBtate.—The preparations of the prostate gland

are given in doses ranging from i to 8 grains.

Thymui.—The dose varies from 3 to 10 grains. l*>

is stated that care should be exercised in prescribing

this extract to gouty patients, oil account of its nch-

ness in nuoleins.

Intestine.— Preparations of the duodenum con-

taining pro-secretin are given in doses of 1 to 3 grains.

"Secretogen" tablets contain duodenal pro-seoretm

and succus entericus.

laver.—The dose varies enormously with different

preparations. Large doses may be given, however,

even up to 1 drachm, of the vacuum-dried extract.

An average dose, however, is 15 grains three or four

times a day.
. .

The dose of bile is from 3 to 5 grains; 10 grams is a

purgative dose.

Spleen.—Of the solid extract, 5 grains is an average

dose; up U> 15 minims of the liquid preparations.

Parathyroid.— In exophthalmic goitre, paralysis

agitans, chorea, and epilepsy, the dose is from tAt—A
grain.
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UnriglandnUr Preparalioiii.— Theee, of oonne,
present many different combinations. Perhaps the
most usual combination is that of the extracts of
nervous tissue—the brain and spinal cord—with
extracts of the gonads. To such a preparation some
manufacturers add extracts of the thyroid, pituitary,

or thymus. In the author's opinion, this is to be
deprecated, as the reaction of the patient is difficult

to judge in the presence of such complicating com-
pounds. The correlation of extracts of the ovary and
breasts is likewise unwise, as their actions are by no
means similar; in fact, in some cases—e.gf., the use of
mammary extract in menorrhagia—their effects are
opposed. On the other hand, there is much to be said
in favour of pluriglandular therapy, as many " neuras-
thenic " conditions are undoubtedly examples of
hypo-endocrinism, and as such benefit from this form
of therapy.

Care is needed, however, in commencing " tonic
*'

treatment by these means, as a condition of irrita-

bility—the reaction from the torpor of hypo-endo-
crinism-is apt to result in a certain proportion of
cases when these preparations are first administered.
Nevertheless, the help they can give is very great,
especially in functional neuroses; but the preparation
must be chosen with care, and the reaction of the
patient to this form of medication noted, so that any
changes may not escape notice, as it may be necessary
to alter the component parts of the product, and re-

arrange, so to speak, the proportions of its constituents.
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Tho present writer is in the habit of picking out the

extracts which he considers are required in an rndi-

vidual case, and combining them in the proportions

which seem most suitable. In this way a more

accurate dosage is possible, and the constituents may

be readjusted should this be d -ssary.

This, then, is a brief summary of the more impor-

tant organic extracts which are available for admims-

tration, although the Ust is by no means exhaustive.

It is hoped that the preparations here enumerated will

assist in the cure of many cases hitherto regarded as

•' chronic." .

Every medical man encounters from time to time

cases which are not relieved or even benefited by

ordinary methods of treatment. In many of these

patients relief would be afforded, if not actual cure,

by organo-therapy. It is hoped that this sm^ work

will succeed in interesting those who have not hitherto

adopted this method of treating disease, in order that

a large number of so-called incurable diseases, and a

larger proportion of functional disorders, may be

remedied by these means.

Refebenoe.

1 Harrower, Practical Hormone-Therapy, pp. 22, 23.



CHAPTER XI

Having dealt with the pathology and treatment of

the organs of internal secretion, and having briefly out-

lined the organic extracts which may be utilized in the

treatment of disease^ it may not be out of place at this

point to discuss the present place of hormone-therapy

in medicine.

Not many years ago an eminent physician, in speak-

ing ot the use of medicines, said that in prescribing a

drug a medical man was putting a substance of whose

properties he knew little into a body about which he

knew less. This may be only too true with reference

to the administration of inorganic chemicals, or, rather,

with reference to certain inorganic chemicals; but now
that organo-therapy has become an established method

of treatment, it can scarcely be applied indiscrimi-

nately to all forms of prescribing. For it cannot be

denied that much drug-therapy is empirical, and is

resorted to in the hope of counteracting morbid con-

ditions of the body, and that much of such treatment

would be quite useless were it not a^ cmpanied by the

hope and faith of the patient.

In prescribing organic extracts, however, we are

213
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endeavouring to counteract uiothid states by admin-

istering the substance the deficiency of which we

believe to have caused the condition. We gather to-

gether the salient features of an individual case, and

compare the syndrome with that which is known to be

present in derangements defi iely due to disturbances

of the hormone balance. If this points decidedly to

a deficiency of one hormone the path is clear, and the

result will be steady improvement to cure. But if a

multiple disturbance is present, and it must be re-

membered that this is very often the case, the course

of the treatment will not be so smooth, neither can the

first combination be expected to prove successful.

Nevertheless, even with this class of case, the adop-

tion of organo-therapy is less speculative than is the

prescription of many inorganic remedies, which, m
ameliorating one symptom, are prone to initiate

another. With obvious hypothyroidism or hypo-

pituitarism, the only remedy which will give a speedy

and satisfactory cure is the administration of the

organic extract whose deficiency has produced the

symptoms. But, apart from such straightforward

cases as these, there are a host of physical and mental

deviations from normal health which may be rectified

by this method of treatment.

We have already outUned these, but we desire to

emphasize in this chapter that the use of organic prep-

arations is now an -^^ablished method of treating

disease, and one whi,u w;il undoubtedly form a large

part of treatment in the tuoure.
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In an article dealing with the question of the treat-

ment of disease which was published recently in a

prominent jcumal, the opinion was expressed that the

maprity of chronic diseases of middle age could only

bf palliated—that their cure was impossible. The

TiXiter proceeded to emphasize the fact that these

diseases arise during early youth, aiA that our ignor-

ance of the origin of chronic disease is profound. This

latter statement is, unfortunatJy, correct; but the

first clause which we have quoted was probably truer

twenty years ago than it is now. For every year that

passes increases our knowledge of the efficacy of modem
methods of treatment, and not least among these we
must class organo-therapy. Before the discovery that

myxoedema owed its origin to atrophy of the thyroid

gland, and that the symptoms caused thereby yielded

to the administration of extracts of this gland, the

features of this malady were hopelessly intangible, and

their treatment, either as individual symptoms or a

syndrome, impossible. This disease may be included

among those which the writer of this article had in

mind; but although the actual cause of the atrophy is

unknown, it is quite untrue to say that its palliation

only is possible. For both in the grosser disease

myxoedema and in the lesser malady submyxoedema,

the administration of thyroid gland is curative—in so

far as the disappearance of symptoms constitutes a

cure. It is quite true that the treatment must be con-

tinued, even throughout life, but so long as it prevents

the disease from persevering, we have achieved what
may be called a core.
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This is only one disease, and one among thousands;

but it is nowadays curable, and it is probable that,

with the advance of our knowledge on these lines,

many other lesions included in the past among the

incurable or chronic disorders will yield to modern

therapy. Not only the vague neuroses—the neuras-

thenic, the neurotic, or the hypersensitive patients,

whose existence is due to the civilization we boast of—

but diseases which, in the past, have left their victims

more or less crippled for life, will in the future probably

be treated so that they no longer maim permanently.

Many of these diseases are accountable for the de-

rangements seen in middle age, and by the time

advice is sought the machine can only be repaired, not

restored. But the repairs will be less needed when

our knowledge of the treatment of the diseases inci-

dental to childhood is improved, and it may be that

the endocrine glands will figure largely in such im-

provement. If, for example, we can increase the

defences of the body against infection by the admin-

istration of an organic extract (as k now done in the

case of tuberculosis), we shall have developed a weapon

against which the onslaught of micro-organisms will be

weakened, if not defeated. In which case the germs

responsible for the exanthemata, with their damaging

sequelsB, will find their task less easy than formerly.

Even the organic changes which we are accustomed

to regard as inseparable from middle and old age may

be remedied or averted by the employment of organic

extracts. An example will serve to make our meaning
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clearer. The complex metabolism of the body appears

to be regulated by the organs of internal secretion; a

deficiency or excess of one of these important corre-

lators is able so to upset the metabolism that sub-

stances, often of a noxious nature, are stored in the

body instead of being eliminated by the u'^ual channels.

In course of time this gradual retention may produce

a metabolic disease such as gout or diabetes, and it

may assist in the well-known accompanying changes

such as are present in chronic interstitial nephritis, in

hepatic cirrhosis, in fibrositis, and numberless other

deviations from normal health. If deficient eUmina-

tion is treated in the future from the commencement
—i.e., when the first signs of metabolic disturbance

are present—by the exhibit > of one of the organic

extracts which regulate metabolism, instead of by

occasional purgation, we may well hope that the

*' diseases of middle age, vr'ach arise during infancy or

adolescence," may no longer be regarded as a neces-

sary concomitant of advancing years.

This, then, is what we mean by the statement that

our knowledge of organo-therapy may conceivably be

extended to the avoidance of organic lesions in the

near future. We have already pointed out that the

thyroid, pituitary, and pancreas, to mention three out

of many, are intimately concerned in the control of

metabohsm, and that a deficiency in secretion of either

of the first two glands results in a storage of waste

products, in thickenings of the subcutaneous tissues,

and in the retention of chemical substances which
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shoald leave the body. Suca conditions disappear

upon the administration of the extracts of these organs.

By comparing these syndromes with that which

accompanies, let us say, " idiopathic " obesity, or the

gouty diathesis, we must at once be struck by the

similarity of the two pictures. Therefore it does not

seem to be stretching a point to say that, were these

latter diseases suitably treated in the early stages, it

would be possible so to regulate metabolism and to

effect adequate elimination that the system would be

restored to the stattis quo ante. The advanced stages

of faulty elimination which are now encountered in

the out-patient and consulting-room could thereby be

avoided.

This is, doubtless, looking far ahead; but if we are

justified in assuming that the majority of the diseases

of middle age date from childhood, and are in conse-

quence uncurable, it behoves us to look around for a

means of avoiding such a lamentable state of affairs.

Slight degrees of hypo-endocrinism usually recover

without aid from opo-therapy. If, however, they do

not, it is conceivable that the perversion of metabolism

commences from such a condition, initiated, let us say,

by an infectious disease. The faulty elimination is

at first slight, but increases; the individual takes less

exercise as his age advances, and when he reaches his

fourth decade he is probably prematurely old, physi-

cally unfit, with yet no definite signs of organic

disease. Nevertheless, another ten years may have

altered his condition for the worse: the blood-pressure
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may be high, the urine show a trace of albumin and a

decidedly acid reaction, the joints be stiff, the hirsutes

scanty, and the skin dry and its appendages lifeless.

Every practitioner is familiar with such a type

—

a

man aged at fifty ! Even now he will feel benefit in

many cases by an organic remedy. But twenty years

before what a difference the adjustment of his hormone

balance would hi ^e made to his future health and

comfort

!

The present writer has seen many ailments, slight

in themselves, but of some considerable tenacity, dis-

appear upon the administration of thyroid extract.

He has also seen patients, who admit that " there is

nothing wrong with them," attain a degree of health

which they had not known for years from the same

treatment. He is convinced, therefore, that a great

future lies in front of organo-therapy, but it must be

given every chance: to wait until the patient's system

has become altered by years of faulty eUmination is to

deny the rational remedy a fair chance of success.

This, then, is a plea for the early use of organic

extracts in every case where their administration

appears to be indicated. By their prompt use there

can be small doubt that many derangements will be

righted before they can become diseases, and it will

not be necessary for our successors in medical practice

to make the lamentable confession recorded by the

writer of the article referred to above.
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This little book has aimed at presenting to the reader

a short survey of the organs of internal secretion, their

diseases, and the uses to which preparations of the

hormone-producing glands, and of organic tissue

generally, may be put. At the close of this chapter

will be found a short bibliography, and the reader

anxious for a fuller account of this subject is referred

to the works there mentioned. Many of these deal

with one gland only, while some are general surveys

of organo-therapy.

Among the large treatises which have been published

in the last few years is Cushing's book on the pituitary

gland; L6opold-Levi and H. de Rothschild's study of

thyroid deficiency; and a monumental work by Allen

on glycosuria and diabetes. The study of lengthy

and exhaustive treatises such as these is often impos-

sible for the busy practitioner, and this small work

has attempted to summarize the subject in as brief a

space as is possible.

For those desirous of obtaining the latest informa-

tion which is available on the practical side of the

subject, narrower's book well repays a careful perusal.

Not only has this author collected a large amount of

literature dealing with the internal secretions, but he

has produced a book which is of really practical help

to those desirous of prescribing organic extracts.

For a histological survey, Schafer's recent work

entitled " The Endocrine Glands " shouM be con-

sulted; while Biedl's book on the " Internal Secretory

Organs " is a careful and thorough account of the
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subject from all standpomts, although it does not deal

with hormone-therapy.

A list of notable contributions to this subject is

appended.

BIBUOGRAPHY.

The Diseasee of the Ductless Glands; for Practitioners of

Medicine and Surgery. By S. P. Beebe, Pb.D., M.D. Phil.

The Nervous and Chemical Regulators of Metabolism. By D.

Noel Paton, M.D., B.Sc. Macmillan, London and New
York.

Organo-therapy ; or, Treatment by Means of Preparations of

Various Organs. By H. Batty Shaw, M.D. Lond., F.R.C.P.

Cassell and Co., London.

Glandes Surrinales et Organes Chromaffines. By Luoien et

Pansot. Gittler, Paris.

The Pituitary Body and its Disorders. By Harvey Cashing,

M.D. Lippincott, Philadelphia.

The Practition<r, London. Special numbers for January and

February, 1915, vol. xciv., Nos. 1 and 2.

Glycosuria and Allied Conditions. By P. J. Cammidge, M.D>

Lond. Arnold, London.

Diseases of the Thyroid Gland. By George R. Murray, M.A.,

M.D. Lewis, London.

New Aspects of Diabetes. By Professor Carl Von Noorden,

Vienna. Wright, Bristol.

The Endocrine Organs. By E. A. Schafer. Longmans, Green

and Co., London.

Practical Hormone-Therapy. By H. B. Harrower, M.D.,

Bailliere, Tindall and Cox.



•222 THE ORGANS OP INTERNAL SECRETION

Internal Seoreiion and the Duotlen Olandi. By Swale Vinoent,

M.D.t D.So. Arnold, London.

The Internal Seoretions and the Prinoiples of M dioinp. By
Charles de M. Sajons, M.D., LL.D. Dayii, Philadelphia;

Phillips, London.

The Internal Secretory Organs: Their Physiology and Path*

ology. By Professor Dr. Arthur Biedl. With an Intro>

duotory Preface by Leonard Williams, M.D., M.R.C.P.

Translated by Linda Forster.



INDEX

Addison's diseaae ..

Adrenal glands
anatomy and physiology of
cortex, oomfXiBition of .

.

extract of

insufficiency of

medulla of

therapeutics of

»»

n
Adrenalin

„ characteristics of

„ composition of

t, discovery of

ft effects of administration of .

.

122
114
116
117
209
121

115-117
124, 127-128

118
118
116
116
120

B
Basch, experiments with placental extract
Basedow's disease (see Graves' Disease)
Baumann, and thyroid colloid
Bayliss and Starling, and secretin
Bibliography
Bile, therapeutics of
Blair Bell, and calcium metabolism

» and osteomalacia
„ and treatment by ovarian extract

Brown-S^uard, and tastioular extract

.. 151
31

.. 19

.. 166

.. 221
178, 210
.. 158
.. 127
.. 159
.. 193

C
Cachexia strumipriva
Campbell, H., and Graves' disease
Cassowary neck
Cheadle, and Graves' disease
ChromaiBSn system .

.

Cod-liver oil, value of

223

17,54
61
81
46
117

171



224 THE 0BGAN8 OF INTERNAL 8ECBETI0N

Cuflhing and hyperpituitamm

„ and hypopituitaMm

.

PAnKA

106
111

• *

Diabetes, Wets of Langerhana in

„ relatita to pancreas .

.

treatment of, by opctherapy

„ Von Noorden and ..

Digestion, internal secretions of

„ relation of spleen to

Dyspituitarism

„ case of

E
Edkins, and gastrin .

.

•
• *

:

Endocrine gUnds, antagomstio action of

?5?i^^Hess,a;dGraveV disease- ..

Ercuieim, quoted

E^^haliiic goitre' (see GraW Disei;e) .
•

F

Falta, Eppinger. and Eudinger, and hyperthyroidism

G

134
136

.. 142

.. 136

163 et aeq.

.. 179

.. 102
203,204

165
186
168
37
38
168
31

37

• « •

Gibson, and treatment of Graves' diseaae

GiS?^;^riments with thyroid extract

Glycosuria . . , • •,.

and adrenaun
"

and removal of pancreas

Goetech, and pituitary extract

Gonads, extracts of .

.

Graves' disease *
definitions of .

.

••.
.

electrical resistance of skm m .

.

etiology •• •; -j
•**

histological changes m thyroid m
histoxyof
insanity in . •

mental changes in

prognosis in .

.

treatment in . •

tremor in •• ••

GuU and Ord, discovery of myxoedema by

»»

»»

f>

»»

n
t*

n
tt

r.

.. 186

.. 17

134 et atb.

123, 130
134, 139

.. 108

.. 193

31 etstq-

31,32
40
36
38
32

.. 43
41,42

.. 44
46 ei seq.

39-40

.. 66



INDEX

H

225

PAUM

HTTOWT. H. R.. quoted . . («. 109. 19 m.lU.1^1^-^

ISfi
Hedon, and glycosuria • • ;• • • _ ^
Hertoghe, qoDted .. 72.73,74,80,83,87,88

Hertz, quoted
Hormonal .

.

Hormone-therapy, rationale of

Houisay, and treatment by adrenal rxtraot

Hjrperadrenia, symptoms of .

.

Hyperpituitarism . •

„ treatment of

Hypertension, treatment of .

.

Hyperthvroidism (»ee Graves' Disease)

Hypo-adrenia
„ symptoms of .

.

„ treatment of . •

Hypophysin
Hypopituitarism

„ symptoms .

.

„ treatment of

Hypothyroidism (see Thyroid Deaoienoy) .

.

„ association with hyperthyroidism

lesser degrees of

treatment ofn

24, 25, 208
178, 196
183-187

. . 127

.. 129

.. 100

.. 106

.. 196

31 et teq., 65, 66
• . 123
.121
.124

.. 109

.. 103
103. 104

105 ei seq.

.

.

. . 54
65
59

88-93, 198. 199, 208

Intestine, extracts of

paresis of, treai^ment

165, 168, 210
.w 195

Kinazyme . •
.

• .

Kocher, and cachexia strumipnva

. 144
17,54

Lane, Sir W. Arbuthnot, quoted

Langerhans, islets of • • , " j

Leopold-Levi and H. de Rothschild, quoted

Liver, extracts of .

.

„ functions of . •

„ production of bile by .

.

•

.

„ treatment of diabetes by extracts of

..4,76

.. 132

. . 65 e* uq., 71

173,175,176,210
169-171
..171
.. 177

15



226 THE ORGANS OP INTERNAL SECRETION

M
llsokenzie, and Gravea' diiteaae . . 33
llikmin«ry gUnd IBO

extraoteof 200,210

„ reUtkm to ovary . . . . 161

„ relation to utenu 100

Mental chorea • . . . 43
Minkowski and V. Mering, and diabeteH 134

Morrif, and etiology of g^ooeuria 136-137

Murray, G. R., quoted 16, 64, 06

Mtuomar work, effects of orchitic extracts on .

.

193

Myxoedema . . 66

„ Murray's treatment of .

.

. . . . 64

„ origin of name .

.

. . . . 18

„ pathology of . . .

.

. . 17, 18, 20, 56

„ symptoms of . . .

.

. . 67, 58

Ncu-hormonal 179, 196

()

Opie, and diabetes .

.

.

.

136

Osteomalacia, treatment by suprarenal extract . . 127

Ovaries, effects of removal of • • • 152

relation to mammary gland .

.

161, 196

„ relation to menorrhagia • • 109

„ relation to osteomalacia • • • 153

„ therapeutics of . . . . IS>7, 158, 196, 209

P
Panereas, the 131 e/ Mq.

„ anatomy and physiology of

„ origin of internal secretion

• • • 132
. 139

„ relation to diabetes of .

.

• • • 135

„ secretion, external • • • 133

„ „ internal • • . 134

„ therapeutic use of preparationK of

Paralysis agitane and parathyroid glandH

Parathyroid glands

141, 209
. • • 24

.

.

22

„ ,. and calcium metaboli»ui . • • 23
and tetany • • 23

„ „ deficiency . • • 25

„ „ extracts of 208 210
Pawlow, and succus entericus • • • 16g



INDEX 227

Pituitary body, the

effectfl produoed by dinetwe of
phymofogyof

•• •• itruotore of

>• teit for deficient aecretion of

treatment of diaorders of .

.

_ " „ bv extracts of
Pituitrin ..

Pluriglandular therapv
Pro-gaatrin
PropUwis, causation of. in (inivi-a' diiieaM;
Prostate, external secretion of

,. internal aecretion of
,. preparation of

K
Kenoii und Delile, experiment of
Reyiiold«, and " menta! chorea

"

8
8argent, and dermographic sign

„ and bypo-adrenia
ISohiUer, 8ir E., quoted
tjohiff, and removal of thyroid gland
Secretin

Seoretogen .

.

Sexual organs, internal aeuretions of
Short, A. Rendle, quoted
Sleep in submyxoedemu
Spermin
Spleen, extracts of .

.

„ functions as Klter of .

.

„ relation to digestion .

.

Stellwag's sign in Graves' diseaw?
Stokes, and Graves' disease .

.

Suocus entericuH

.. 100
97

.. 108

.. 106
180, 200
.. 100
2(M(-211

.. 166
38

.. 156

.. 156
15)7. 210

107

4:)

.. 121

.. 120
!».->, 142

17

105168
.. 105
.. 147

28,48
.. 80

194
181, 182,210

.. ISO
179-180

.. 39
33

.. 168

Takamine and adrenaline
Tandler and Gross, a case described by
Testis, changes in disease of .

.

„ effects of removal
external secretion of .

.

„ extracts of .

,

,. internal secretion of .

.

.. 116
.. 153
.. 156
.. 152
.. 156
157, 209
.. 148



228 THE ORGANS OF INTERNAL SECRETION

Thymus extracts of

Thyroid and calcium metabolism
„ and cell excretion .

.

„ antitoxic function of

„ deficiency

„ in children

„ treatment of

diseaaeB of

„ excess of .

.

„ extract of

„ „ combined with adrenal extract

„ functions of

„ instability .

.

„ I'eeults of removal of

„ weight of .

.

Trousseau, and Graves' disease

Trypsogen

PAr.ES

. . 206-208, 210
. . 21

. • . • 76
. . 76

54 et seq., 71 et aeq.

73, 74
96etaeq

31 et seq., 54 et aeq.

31 et aeq.

90-93, 188-191, 208
.. 206

27 et aeq.

68
20,21

19
33

143, 195

i

Vasstde, experiments with thyroid extract . . .

.

17

Vigoroux, and electrical resistance of skin in Graves'

disease .

.

40
Von];Graefe's sign in Graves' disease .

.

.

.

3C

Von'Mering and Minkowski, and diabetes .

.

134

Von Noorden, and diabetes .

.

• • 136

Von Foehl's spermin .

.

• • 194

W

!1!

'I

I!

ii

Williams, Leonard, quoted
Wirsung, canal of .

.

Zuelzer's hormone .

.

41, 42, 50, 171

. . 132

178, 195

!H

eniUiUrf, Tindali and Cox, 8, HtnritHa -Strut, London, W.C.






